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BBeaeHue

Y4yebHbIt KOMNAEKT No nNpeamety buonorua coctout us yyebHuKa, pabodelt TeTpaan n MeToaNYECKOro
nocobus. Y4yebHMK coaepnT yuebHble maTepuasbl, obecneynBatolme peanmsaLmio CTaHgapToB cogepKaHusa
y4yebHoro nnaHa no 6uonornm ana 8-ro knacca. Metoamyeckoe nocobume BKAOYAET BBOAHYIO YacCTb, KpaTKue
0630pbl pa3aenos yuebHUKA, CXemMbl PaboTbl U pPas3gen ¢ TEXHONOrMAMM PaboTbl ¢ y4ebHbIMM MaTepuanamum.
Bo BBOAHOW YacTu NpeacTaBaAeHbl Leau 1 3aga4m npeamerta buonorua, nogxoabl K npenogasaHuto, MeToabl
NAAHWPOBAHMA YPOKOB, CTAHAAPTbI COAEP!KAHUA U MHPOPMALLMA MO FOA0BOMY NJAHUPOBAHUIO.

Llenu n 3apgaum npeagmerta buonorus

Mpeamet Buonorma ¢opmupyeT y y4YyeHMKOB 6a3oBble 3HAHMA O CTPOEHMM, KnaccuduKaLlmy,
PacnpoCTpaHEeHUN U Pa3BUTUM KMUBbIX OPraHM3MOB, a TaKXe 06 WX B3aMMOZENCTBUM APYr C APYrOM U C
HexuBol cpepon. Kpome TOro, OH obecneymBaeT LWWUPOKoe U obLee MNOHMMaHME NpPOLLEeCCOoB,
obecneymBamoLLMX XU3Hb WM €€ YCTOMYMBOCTb, BK/OYAA OMONOrMYECKME MPUHUMNBI U KOHLEMLMMU.
dddeKTMBHOE YCBOEHME 3TUX MOHATMI CNOCOOCTBYET PA3BMTUIO 3HAHWW M HaBbIKOB, HEOBXOAMMbIX ANA
pelleHns peanbHbIX }KU3HEHHbIX Npobaem.

Buonorua npenogaérca ¢ UCNoNb30BaHWMEM MeToAa 0bydYeHMs, OCHOBAHHOIO Ha uccsi1edo08aHuUU U onpoce,
B NOAAEPKUBAIOLEN U MOTUMBUPYLOLWEN y4ebHON cpeae, aaanTUPOBaHHOM K COOTBETCTBYIOLLEN BO3PACTHOM
rpynne W HanpaBneHHOW Ha pa3BUTUE KOTHWUTUBHBIX, MCUXOMOTOPHbLIX M apPEKTUBHbLIX HABLIKOB.
MpeacTaBneHHble CUTYyaLMM M BUAbI AEATENbHOCTM OCHOBbLIBALOTCA Ha paHee NPUOBPETEHHbIX 3HAHMAX U
CNocoBCTBYIOT Pa3BUTUIO MPOLLECCYasibHbIX HAaBbIKOB YYaLLMXCA C MOMOLLBIO HAMPaBAAKOLLIMX BONPOCOB U
KOHKPETHbIX MPUMEepPOoB. ITOT NOAXO0A, OCHOBAHHbLIA HA uUccredosaHUU U ornpoce, NOBYXAAeT yYeHUKOB
OCO3HaBaTb MPOMCXOAALLME BOKPYr HUX MPOLECCbl U OBBACHATb MX MPUYMHLI C HAay4YHOW TOYKU 3PEHMUS.
Bnarofaps NOHUMaHMIO BMONOTMYECKUX NMOHATUI N UX NPAKTUYECKOMY NPUMEHEHMUIO yYaluneca npuobpetyT
3HAHMA O B3aMMOCBSA3UN MEXAY HAYKOMN, TEXHONOTMEN, 0BLLECTBOM M OKPY*KatoLein cpenoi.

Kpome Toro, npeamet Bruonormna cnocobcteyeT ¢popmMpoBaHMiO YyBCTBA 3a60Tbl O XMBOW Npupoae U
Pa3BUTUIO OTBETCTBEHHOM FParKAAHCKOM MNO3ULMKM, @ TaKKe YUUT COXPAHEHUIO 340POBbA KaK COBCTBEHHOTO,
TaK U OKpyxatowmx. MpeameT 3aKnablBaeT OCHOBbI Hay4yHOM FPAaMOTHOCTM, MOMOratoleit NPUHMMATb
paluMOHaNbHble peleHua AAA NOAydYeHWA Bbicwero obpasoBaHuAa, NPodeccMoHaNbHOM MNOATOTOBKU U
Kapbepbl B Pa3/IMYHbIX 06/1aCTAX eCTeCTBEHHbIX HAYK, a TakKe GOpPMMPYET HaBbIKM NPUMEHEHUA NONYYEHHbIX
3HaHWI B gpyrux chepax AeATENbHOCTU.

Mopaxopabl K NpenogasaHUIO NpeaMeTa U MeToAbl N1IAHUMPOBAaHUA YPOKOB

B uenax ¢popmmpoBaHMA 3HAHUN, YMEHUN N KOMMETEHUMN, HEOBXOAMMbIX PbIHKY TpyAa M COLMANbHOM
cpege XXI Beka, npeacTaBfieHbl Tpu obuweneaarorMyeckmx nogxoda K 3OGEKTUBHOMY W3YYEHUIO U
npenogasaHuio Guonoruu.
1. «HenocpepcTBeHHOe ObyyeHue» - MpU 3TOM MeJarormyeckom MOAXOLE 3HAHWMA M HaBblKM, KOTOpble
OOJ/IKHbI YCBOUTb yyalumecs, nepesatoTcs yyntesiem Ha OCHOBE NMPMMepOoB. ITOT Noaxos obblYHO BKAOYAET
TPU OCHOBHbIX MeTOoAa: CUCTEMATMYeCcKoe MNpeacTaBleHUe coaepaHua; dacunuTaums; oueHMBaHUe
YCBOEHMA TEMbI YYALLMMMCA C MOMOLLLbHO BOMPOCOB, 3a4aHNMN Uau TecToB. [Ipu npenodasaHuu 6uoao2uu amom
nooxo0 moxcem 6bimb 3¢hgheKmusHbIM criocobom 018 npedcmassneHusa onpedesneHHbIX 3HaHull, Harnpumep,
MaKux Kak Xumudeckuli cocmas Kaemku, CmpoeHue Op2aHU3MO8, CUCmeM KAACCUUKayuu U npasusn
6e30rnacHoCMu Ha NMPAKMuU4YeCcKux 3aHAMUSX.
2. «ObyueHne, OCHOBaHHOE Ha onpoce U uccaeaoBaHUm». Mpu gaHHOM NoaxoAe y4yallmeca AONXKHbI Camm
aKTMBHO Yy4acTBOBaTb B MOWCKe WHPopmauuu. B 3Tom npouecce y ydawmxcs ¢GOpPMUPYIOTCA HaBbIKM
HabnogeHus, KnaccuduKaumm, MNPOrHO3MPOBaHMA, GOPMYSMPOBAHMA TUMNOTE3, NPUMEHEHUA METOLOB
nccnenoBaHua, cbopa M aHan3a AaHHbIX, @ TAKXKe YMeHWe AenaTb BbiBOAbI.

CoznacHo nodxody obyyeHUA HA OCHOBe 0rpPoca U uccsedosaHus mo2ym bbimb ripednoxceHsl caedyrouwue
s8u0dbl deamesnibHocmu 0458 mem: 1. «CmpoeHue Kaemku»; 2. «KnemoyHell yukna u deneHue»; 3. «ObmeH
s8ew,ecms U sHepauuU 8 Kaemke».

I. CmpoeHue knemkKu

a. llodzomogbme spemeHHble Npenapamel U3 ¥UBOMHbIX U pacmumesbHbiX mKaHel 047 u3yvyeHusa
1100 c8emMo8bIM MUKPOCKOMOM.

b. Uccnedyiime snekmpoHHbIe MUKpOoghomozpaghuu uau u3obpareHusa #ussix MPOKAPUOMUYECKUX U
3YKAPUOMUYECKUX KemoK, 0 MAaKx#ce KAemoYHbIX CMpyKkmyp.



Il. KnemouHsll YuKkn u eneHue

a. Habawodalime u onpedensaiime pasnuyHele cmaduu mumo3sa u melio3a, ucrnosnb3ysa 20mossle

npenapamel, MUKpogomozpaguu usau u306paxeHus #usbix KAemokx.

Ill. ObmeH sewecms u aHep2uU 8 Knemke

a. BeinonHume nabopamopHyto pabomy 0na OemoHcmpayuu Jdelicmseus GepmeHmos rpu

OuCCUMUAAYUU U aCCUMUAAYUU.

b. Mposedume orbimbl Mo U3y4YeHUto 8AUAHUA memnepamypsl, pH uau uH2ubUMOopPos Ha AKMUBHOCMb

thepmeHmos, eauUAHUA (PaKmMopos eHewHell cpedsl (UHMeHcusHOCMU ceema U KOHUeHmpayuu

yeneKucs020 2a3a) Ha CKOPOCcMb pomocuHmesa, a3pobH020 U AHA3P06HO20 ObIXAHUS 8 0P2aHU3MAX.

¢. Obcydume npumeHeHue aHas3pPobHO20 ObIXaHUA 8 NUWEesol NPoMbIWAeHHOCMU.

d. lpoaHanusupyitime, obvAcHUME U oyeHume UHGOPMAYUIO, MOAYYEHHYIO Mpu UCCAe008aHUU

npoyeccos homocuHmMe3a u ObIXAHUS.
3. MNpu nogxone «CoBMecTHOE KOHCTPYKTUBHOE 0byueHue» yyalumeca B pesynbrate AManora, AUCKYCCUI n
LpYyroi COBMECTHOM AeATeNbHOCTH, AENSATCA CBOMMU 3HAHMAMM N HaBblKaMM MeXKay coboi 1 ¢ yuntenem, a B
OaNbHENLIEeM COBEPLLEHCTBYIOT MX. ITOT NOAX0A MOXKHO peasn3oBaTb pPas/MyHbIMM cnocobamu, Hanpumep,
3aZlaBan OTKPbITble BOMPOCHI, Npeasaras nogxoAsAlwne oTBeTbl, OCHOBaHHbIe Ha NPOTMBOPEYMAX, BOB/IEKaAS
yyalmxcs B ANCKyccumn 1 aebaTbl, a TaKKe OpraHnsys COBMECTHYIO rpynnoByto pabory.
Hanbonee Ba)KHbiM dakTOpom npu Bbibope noaxoaa K 0byyeHWIO M nNpenofaBaHUIO ABASETCA TO, YTO OH
«COOTBETCTBYET LEeAM» U NOoAMAEP)KMBAET pasBUTME MNCUXOMOTOPHbLIX W KOTHUTUBHbLIX HAaBbIKOB,
COOTBETCTBYIOLIUX AaHHOM BO3pacTHOM rpynne. Ons8 AOCTUXKEHMA pasHbIX Lenei obyyeHus n pesyibTaTtosB gns
KOHKPETHbIX TeM, a TaK¥Ke, Y4MTbiBaA pas/iMyHble NOTPEeOBHOCTU ydyallmMxca U MeTodbl 0byyeHus, ydyutens
[,0MHbI UCMOb30BaTb PasHble NOAXOAbl U CTpaTernu.
Kpome Toro, yumTens goNKHbl 3HaTb, YTO B PaMKax O4HOro BUAA AEATe/IbHOCTM BO3MOXKHO AOCTUXKEHUE He
OAHOM, a 6onblIero Koanyectsa Lenen. B aTom ciydyae 0cobeHHO Ba*KHO MCMNO/b30BaHUE meToaa o0byyeHus
Ha OCHOBE OMNPOCOB W WCCAELOBAHWUI, KOTOPbLIN npeactaBnseTr cobol aKTMBHbLIM MeTog 0byyeHus,
BK/IIOYAIOLWMIN B ceBA HE TOIbKO MMELLYHCA MHDOPMALMIO MO TEME, HO U NPOoLLEeccyasibHble HaBbIKKU, TaKne
KaK 3agaBaHue BOMPOCOB, NpoBegeHWe HabnoaeHWi, coop AaHHbIX, BbIABUXKEHME U MPOBEPKA rMMoTes,
0606LeHNEe pe3ynbTaToOB U KOMMYHMKAUMA. B xoge obCyKAeHUN yYalmmea A0MKHa ObiTb NpefocTaB/ieHa
BO3MOXHOCTb CBO6OAHO OaBaTb BCe BO3MOMHble OTBeTbl. [nA 3Toro uenecoobpasHo co3gaTb B Kacce
aTmocdepy, CnocobCTBYIOLLYHO TBOPYECTBY U COTPYAHUYECTBY.

MeparorMyeckune cTpaternm, BbibpaHHble 418 TOro, YTOObl MOMOYb YYALLMMCA AOCTUYb KOHKPETHbIX Lesel
06y4yeHns, OONXKHbI OblTb MaKCMManbHO aAanTUPOBaHbl K NOBCEAHEBHOM KM3HWU y4alMXcs, YTOObl OHU
n3y4ann 6BUONOTNI0 KaK MHTEPECHDIN, aKTYasIbHbIN, BaXKHbIMA ANA HUX NPEeSMET U HayKy.

Pag yuebHO-neaarormyecknx MeponpuaTUin, KOTOPbIE TaK¥Ke LWWMPOKO UCNOb3YIOTCA Ha YpoKax buonoruuy,
npeacrasneH B Tabanue HUXKe.

O6bscHeHue(Explanation)

Mpamoe obyerine OemoHcTtpauma (Demonstration)

(Direct instruction) BuaeoaemoHcTpauum (Video shows)
Onpoc yyauwmxca negarorom (Teacher questioning)
NHTepakTnsHoe ObcyxkaeHune Bcem Knaccom unum B rpynnax (Whole-class or group discussion)
obyyeHue (Interactive | dkckypcum (Visits)
teaching) Ucnonb3oBaHue UKT n pecypcos mynbTumeama (Use of IT and multimedia
packages)
CocTaBnieHMe KapTbl NOHATUN (Constructing concept maps)
NHansuayanusaumsa YteHue ana obydyenus (Reading to learn)
(Individualisation) Mouck nHdopmaunm (Information searching)

BeaeHue yuebHbix 3anucein (Writing learning journals/notetaking)
PeweHwne npobnem (Problem solving)

HayuyHoe nccnegoBaHue (Scientific investigation)

JKcNepuUMEHT WK NpaKTUYeckas pabota (Practical work)
Cvmynsunsa u mogenunposanue (Simulation and modelling)
OunckyccrmoHHble popymsl (Discussion forums)

Onpoc (Inquiry)

CosmectHoe Ponesble urpsl (Role-play)
obyyeHue (Co- b e
- Neb6atbl (Debates)

construction)

MpoekTHble paboTsl (Project work)




Mopgenb 06yueHunsa 5E n cTpyKtypa Tem

Kaxgblh pasgen yyebHMKa COCTOUT M3 HECKONIbKUX TeM. C yYeTOM M3HayasbHbIX 3HAHUIM yyallmxcs, Ha
nepBbIX CTPaHMLAX Pa3AeNoB UM NPeacTaBaAseTca UHTepecHaa UHbopMauus 06 UCTOPUKM HAYKK, NpUpose,
NOBCEAHEBHOW KMU3HM WAM obnactn TexHonorun. Ob6cyXaeHWe npeacTaBAeHHbIX BOMPOCOB MOMOraeT
YYalUMMCA BCMOMHWUTb WX MpeaBapuTeNibHble 3HaHWA. ITM  maTepuanbl  GOPMUPYIOT Y  yyalmxca
nepBOHavanbHble NPeACTaBAEHNA O TEMaX, M3y4YaeMbiX B pasaene.

dyHKUMKM maTepuanoB nop 3arosioBkom «M3 pasgena Bbl y3HaeTe», «Moaymait - Obeyau - Moagenncoy,
«3HaeTe /i1 BbI?», «3akntoueHne», «Obobuatowme 3agaHma» n «HayKa, TEXHOOMMM, KU3HbY, Pa3bACHAOTCA
B YacTu yyebHMKa «O3HaKoMbTeCb € y4ebHUKOM». B pasaene «BeeaeHue» npeacrasneHa nHpopmaumns ob
oTpanax 6nonorvm, KoTopas ABAAETCA OAHOM U3 eCTECTBEHHbIX HAYK, a TaKKe O NoJb3e U3y4yeHus Bronorum
AN1A yyaLmxcs.

Pe3ynbTaTbl 06y4eHUA Mo cogepatenbHbiM ANHUAM «CTPYKTYPbI, GYHKLMM U NPOLECCHI B UBbIX
opraHuMamax», «PaamHoxeHue 1 HacneaCcTBEHHOCTbY, «}MBble OpraHM3Mbl U OKpY»Katolan cpeaa»,
«dBonoumna n bBruopasHoobpasme» U «300pOBbe YENOBEKA KYPPUKYNYMa y4ebHOW AncumnanHbl Buonorus,
npenoaatTca NOCPeACTBOM COOTBETCTBYHOLLMX TeM. Kaxaan Tema npeacTaBaeHa B NOC/1e40BaTeNbHOCTH
COOTBETCTBYHOLLENM 3Tanam moaenun S5E. Modesns 5E noapasymeBaeT NpenofaBaHNe CoAeprKaHNA He Ha
npAMyto, a Noapasaenvs Ha onpeaeneHHble 3Tanbl. MpoueccyanbHble HaBbIKM NPEnoAatoTcsa, B OCHOBHOM,
Ha cTyneHu geatenbHocTn 5E sTanos. MpenogaBaHue Ha ocHoBe Moaenu S5E coCcToMT 13 cneayroLmx 3Tanos:
«Motusauua» (Engage), «iccneposanne» (Explore), «O6bacHeHune» (Explain), «3akpenneHue» (Elaborate) n
«OueHuBaHue» (Evaluate).

1. Haatane Momusayuu y4yalimeca BOBEKAKOTCA B AUCKYCCUIO Yepes 3HAKOMYHO CUTYaLLMIO U BOMPOCHI,
CBA3aHHble C Hell. AHaNM3MPYEeTCA CUTYyaLMA U C MOMOLLbIO OTBETOB Ha Mpe/cTaBAeHHble BOMPOCHI,
BCMOMUHAIOTCA YXKe MMelolmeca no Teme 3HaHuA. Llenbio AaHHOro atana ABAAETCA MOAroTOBKa K
[eATeNbHOCTU U 06bACHEHMUIO.

2. Ha atane MUccnedosaHus yvalmeca y4acTBYIOT B BbIMOJIHEHMWU MPAKTUYECKOro 3agaHus, 4Tobbl,
obCcy)Kaan MonyvyeHHble AaHHble, OTBETUTb Ha MOCTaB/IeHHbIW BOMpoC. B pesynbTate BHMMaHMe
KOHLLEHTPUPYETCA Ha OCHOBHbIX MOHATUAX HOBOM TEMbI U Y YHALLMXCA PA3BMBAOTCA NPOLLECCYyalibHble

HaBblKM. Tem cambiM OHUM FOTOBbI K CaeaytoLemy sTany.

3. Ha artane Ob6vAcHeHus yynTeb NOAbITOXUBAET NOJIYyYEHHbIE yHalWlMMUCA Ha 3Tanax MOTUBaUUnN U
AeATENbHOCTU 3HAHWUA, U obbAcHaeT HOBYIO TEMY, HENOCPEACTBEHHO NpeacTaBaAa y4alwmmca NOHATUA
TEPMUHDbI N 3aKOHbI, NPeAyCMOTPEHHbIE B Pe3Y/IbTaTaX o6yqum-|.

4, BOHpOCbI, 3a4a4yn Unan 3adaHuA, npeacrtas/sieHHble no4 3aro/ioBKOmM ((anMEHMTe nony4yeHHbIe
3HaHMA» Ha 3Tane 30Kp€l'lfl€HUFl, HOCAT Uenb 3aKpennTb 1 yFJ'Iy6VITb nony4yeHHble y4alwmMmMmmnca 3HaHnA
nytem npmumeHeHunAa HOBbIX NOHATUM K Pa3/IMYHbIM CUTYaLLUAM.

5. Bonpocbl M 3agaHusA, NpeacTaB/leHHble Mo 3aro/loBKOM «[lpoBepbTe MOAyYEHHble 3HAHMA», Ha
amane OuyeHuBaHUA, NPeAHa3HaYeHbl A1 NPOBEPKN YPOBHSA YCBOEGHMA YYaLLMMUCA COAEPIKAHMA.
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Copep:KatenbHble ctTaHAapTbl No npegmety buonorua gna VIl knacca

CodeprcamenvHaa auHua 1. Cmpykmypsl, (pyHKYUU U NPOUECCHI 8 HUBLIX OP2AHUIMAX
Yuawuliica:
8-1.1. leMOHCTpUpYyeT 3HaHMUA 0 BUONOrNYECKUX MOIeKYNaX.
8-1.1.1. NepeuncnseT XUMUYECKNE I/1EMEHTbI, COCTaBAOLWME BUOOTMYECKME MOJIEKY/bI B XKUBbIX
OpraHM3max.
8-1.1.2. O6bACHAET PYHKLUMN BUONOTMYECKUX MOJIEKYA B XKMUBbIX OPraHn3max.
8-1.1.3. OnucbiBaeT CTPYKTYPY KPYMHbIX BMONOrMYECKMX MOEKY, COCTOALMX U3 MEHbLLMX OCHOBHbIX
eNHULL.
8-1.1.4. O6bACHAET NOHATUE KPEPMEHTY.
8-1.1.5. Onpepenset posib GepMEHTOB B Pa3/INYHbIX PeaKLMAX.

8-1.2. O6bACHAET MeXaHU3M TPAHCNOPTa BELLECTB.

8-1.2.1. O6bacHAeT noHaTUE «andPY3Na» Y }KUBbIX OPraHM3MOB.

8-1.2.2. O6bACHAET NOHATME KOCMOCY.

8-1.2.3. OnucbiBaeT po/b BOAbI KaK pacTBopuTenA.

8-1.2.4. O6bsicHAET mexaHn3mbl AuddY3nM 1 0CMOCa B KNETOYHbIX MeEMBpaHax.
8-1.2.5. O6bACHAET NOHATUA «ParoLmnTo3» N KMUHOLUTO3N.

8-1.3. O6bACHAET NOHATUA NUTaTeNbHble BELLeCcTBa U NPoLecc NMUTaHMUA.

8-1.3.1. O6bACHAET TUMbI NUTAHWUA Y XKMBbIX OPraHU3MOB.

8-1.3.2. OnucbiBaeT npouecc GOTOCMHTE3A Y 3€N1EHbIX PaCTEHUNA.

8-1.3.3. OnucbiBaeT aHaTOMMYECKOe CTPOEHME INCTLEB.

8-1.3.4. O6bACHAET COCTaB M 3HAYEHME NUTATE/IbHbIX BELLLECTB, NOTPEOAAEMbIX YENOBEKOM.
8-1.3.5. O6bACHAET HEOOXOANMOCTb OnpeaesieHUsA CyTOYHON HOPMbI MUTAHUS.

8-1.3.6. O6bACHAET cTpoeHMe U GYHKLUM OPraHOB NULLLEBAPUTENBHON CUCTEMDI.

8-1.3.7. O6bACHAET NpoLecc NULLEBAPEHMA B OPraHM3Me Ye/10BEKA U KMUBOTHbIX.

8-1.3.8. O6bACHAET po/b NULEBAPUTENbHbBIX GEPMEHTOB.

8-1.4. O6bAcHAET npoueccbl ra3006meHa U AbiXaHuA.

8-1.4.1. O6bACHAET NOHATUE «ra3006MeEH» Y KMBbIX OPraHNM3MOB.

8-1.4.2. OnNucbIBAET PO/ib 3aMbIKAOLLMX KNETOK B ra3000MEHE Y LIBETKOBbIX PACTEHUIA.

8-1.4.3. AHaNU3NpPYeT BHELUHWE N BHYTPEHHWE GaKTOpPbI, BAMAIOLWME Ha rA3006MEH Y LIBETKOBbIX PACTEHMIA.
8-1.4.4. PaznunyaeT pasnyHble TUMbl AbIXaHUA, OCYLLECTBAAIOLLME FA3000MEH Y }KUBOTHbIX.

8-1.4.5. O6bsAcHAET cTpoeHne U GYHKLMM OPraHoB AbIXaTe/IbHON CUCTEMDI.

8-1.4.6. O6bACHAET MexaHM3M ra3oobMeHa B albBeONax.

8-1.4.7. CpaBHMBaAET COCTaB BO34yXa NpU BAOXE U BblgOXe.

8-1.5. O6bACHAET TPAHCMNOPT BELW,EeCTB Y paCTEHUN.

8-1.5.1. OnpeaensaeT TKAHW B BEreTaTUBHbIX OPraHax LBETKOBbIX PacTeHUN.

8-1.5.2. COOTHOCUT CTpOEHME COCYA0B KCUNEeMbI C UX GYHKLMAMM.

8-1.5.3. CooTHOCUT cTpoeHMe cocyaoB $pn03Mbl € UX GYHKLUAMM.

8-1.5.4. OnucbiBaeT NyTb ABUMKEHWUSA BOAbI B KOPHE, cTeb1e N INCTbSAX.

8-1.5.5. O6bACHAET TPAHCNOPT BOAbI MO KCUAEMHbBIM cocydam U GaKTopbl, BAUAIOLLME Ha HEro.
8-1.5.6. O6bAcCHAET paKTopbl, BAUAIOLLME HA TPaHCAMpPALMIO.

8-1.5.7. ObbACHAET afanTaunm, CBA3aHHbIe C TPAaHCNMPaALUMEN Yy pacTeHNIN, OOUTAIOLWNX B PA3NYHbIX
YCNOBUSAX.



8-1.6. O6bACHAET Npouecc KpoBoobpaLLeHUA y UesIoBEKA U XKUBOTHDIX.

8-1.6.1. CpaBHMBAET pas/IMyHble TUMbl KPOBOOOPALLEHUS Y KUBOTHBbIX.

8-1.6.2. Pasnnyaet cTpoeHume cepaua y NO3BOHOYHbIX XMBOTHbIX.

8-1.6.3. O6bACHAET cTpoeHMe U GYHKLMM OPraHOB CUCTEMbI KPOBOODOpALLEHMA Y YeslOBEKa.

8-1.6.4. O6bACHAET NOHATUA NYAbC U 3eKTPoKapamorpamma (IKr).

8-1.6.5. O6bACHAET apTepuaibHOE AaBNAEHME.

8-1.6.6. O6bscHAET cocTaB U GYHKLMU KOMMOHEHTOB KPOBW.

8-1.6.7. O6bACHAET NpoLecc 06MeHa BELLECTB MEXAY KPOBbIO B KAaNWUANAPAX, TKAHEBOW XKUAKOCTbIO U
KneTkamu.

8-1.6.8. O6bACHAET NOHATUS «TPYMMbl KPOBU» U «MEepenBaHUe KPoBM».

CopeprkatenbHana aMHUA 2. PasMHOXeHue U HacneacTBeHHOCTb
Yuawulica:
8-2.1. O6bACHAET }KM3HEHHbIN LUK U POCT XKUBOTHbIX.
8-2.1.1. O6bAcHAET npouecc 6ecnooro PasmMHOMKEHUA Y })UBOTHbIX.
8-2.1.2. PazninyaeT ¢popmbl 6€CNO/I0ro PasMmHOKEHNA Y 6ECNO3BOHOUYHbIX }KUBOTHbIX.
8-2.1.3. O6bACHAET NPOLECC NONOBOr0 Pa3MHOMKEHUA Y }KUBOTHbIX.
8-2.1.4. ONUCbIBAET KMU3HEHHbIE LINKJIbl 6ECNO3BOHOYHbIX }KUBOTHbIX.
8-2.1.5. OnucbiBaeT KU3HEHHbIE LMKJ/Ibl NO3BOHOYHbIX XXMBOTHbIX, PA3MHOMXaOLMXCA UKPOMETAHUEM U
OTKNagKou auu,
8-2.1.6. OnuncbiBaeT *KMU3HEHHbIE UMK/bl MO3BOHOUYHbIX }XMBOTHbIX, PAa3MHOMXAIOLLMXCA KUBOPOXKAEHNEM.

8-2.2. O6bACHAET pa3MHOKeHue U pa3BUTUE YesloBeKa.

8-2.2.1. OnucbiBaeT BO3pacCTHble Nepmoabl YenoBeka.

8-2.2.2. O6bACHAET cTPoeHNe U GYHKLMM OPraHOB MYKCKOM 1 }KEHCKOW NON0BOWN CUCTEMDI.
8-2.2.3. OnucbiBaeT CTPOEHUE ANLEKNETKM U cnepmaTo3onaa.

8-2.2.4. OnucbIBaeT pa3BuUTME BTOPUYHbIX NOIOBbIX MPU3HAKOB B NepMoa N0A0BOro CO3peBaHuA.
8-2.2.5. ONuCbIBaeT MEHCTPYaNbHbIM LIUKA.

8-2.2.6. O6bACHAET NpoLecc onNao0A40TBOPEHUA U CTaaMU BHYTPUYTPOBHOro passuTus.

8-2.2.7. O6bACHAET POJib NAALEHTbI, NYNOBUHbI U 060N0YEK NN0AA B €70 PAa3BUTUM.

CodepycamenvHaa auHuA 3. }uevle op2aHuU3Mbl U OKpyXarowasa cpeda
Yuawulica:
8-3.1. O6bACHAET KPYroBOpPOT BELLECTB B IKOCUCTEMAX.
8-3.1.1. OnucbiBaeT NpoLecchbl, CBA3aHHbIE C KPYroBOPOTOM yraepoaa.
8-3.1.2. O6bACHAET UCTOYHMKM yrnepoaa.
8-3.1.3. O6bAcHAET posb rpnboB 1 HaKkTepuit B pasnoxKeHnn opraHMYecknx BeLLecTs.
8-3.1.4. OnucbiBaeT Npouecchbl, CBA3aHHbIe C KPYroBOPOTOM a30Ta.
8-3.1.5. O6bscHAET posb 6akTepuin B puKcaunmn asoTa n geHUTpudrKaumnu.

CodeprcamenvHaa auHua 4. 3eonyua u buopasHoobpasue
Yuawuiica:
8-4.1. leMOHCTpUpYeET 3HaHUA No Knaccupukaumm buonormyeckoro pasHoobpasuma.
8-4.1.1. O6bACHAET NPUHLUMNbI KnaccudmKaumm K. JInHHes.
8-4.1.2. O6bACHAET NOHATUE KBUALY.
8-4.1.3. O6bACHAET OCHOBHbIE XapPaKTEPUCTUKN, UCMOIb3YEMbIE 418 TPYNNUPOBKU KMBbIX OPraHU3MOB.
8-4.1.4. NepeuncnseT OCHOBHbIE XapPaKTEPUCTUKM, UCMOJIb3yeMble B KNacCUPUKaALLUM KMUBOTHbIX.
8-4.1.5. NepeuncnseT OCHOBHbIE XapPaKTEPUCTUKU, UCNOJIb3yeMble B KNacCMPpUKaLmMm pacTeHuin.



CodeprctamenvHasa AuHUA 5. 300poebe Yenoseka
Yuawuiica:
8-5.1. lemoHcTpUpyeT 3HaHUA 0 601e3HAX U UMMYHUTETE.
8-5.1.1. O6bACHAET NaTOreHbl U NyTU UX Nepeaaydn.
8-5.1.2. O6bAcHAeT bapbepbl, NpeaoTspallatolLne NPOHMKHOBEHWE NaTOreHOB B OpraHM3m YesioBeKa.
8-5.1.3. O6bACHAET NOHATME KUMMYHUTETY.
8-5.1.4. O6bACHAET MOHATMA KaHTUTENO» N KaHTUTEH Y.
8-5.2. O6bACHAET 06pa3s }KU3HKU YeNOBEeKa U XPOHUUYecKue 3aboneBaHus.
8-5.2.1. YcTaHaBAnBaeT CBA3b HE340POBOr0 NUTAHUA C COCTOAHWEM 340POBbA Ye/I0BEKa.
8-5.2.2. O6bACHAET BAUAHME YNOTpebeHMA BPeAHbIX NULLEBbIX BELLLECTB HA 340POBbE YE/OBEKA.
8-5.2.3. OnucbliBaeT BpeaHble NOCNEACTBUA YNOTPEOAEHMA aIKOFONbHbIX U SHEPTETUYECKUX HAMWUTKOB.
8-5.2.4. OnucbiBaeT BpeaHble NOCNeACTBUA YyNoTpebaeHmA TabauHbIX U3zenuni.
8-5.2.5. O6bsAcHAeT 3aboneBaHne MHPAPKT MUOKApAa.
8-5.2.6. ObcyKAaeT posib 340POBOTO NUTAHUA U GU3UYECKMX YNIPANKHEHUI B CHUKEHUMN PUCKA MHDAPKTA
MMUOKapaa.



NNAHUPOBAHMUE 3A | NONTYTOAUE

Tema S T CraHpapTbl Yacbl
Ne coaeprKaHusA
PA3AEN-1. XumuA }KU3HU
1.1 XrMn4yeckuii coctas KneTku. Boaa 8-1.1.1,8-1.2.3 3
1.2 OpraHun4yeckne coegnHeHnA KNEeTKN 8-1.1.1,8-1.1.2,8-1.1.3 2
1.3 depmeHTbl 8-1.1.4,8-1.1.5 3
1.4 TpaHCNopT BeLLeCcTB Yepes KNeTOUHYI0 MembpaHy 8-1.2.1,8-1.2.2, 4
8-1.2.4,8-1.2.5
Hayka, TexHonorus, »usHb. Obobuwatowme 3agaHumn 1
MCO-1 1
OBLLEE KOJIUYECTBO YACOB MO PA3AENY 14
PA3[EN-2. PacTutenbHblA OpraHn3m
2.1 PacTuTeNbHbIN OpraHuM3m 1 rasoobmeH 8-1.3.3,8-1.4.2, 3
8-1.4.3,8-1.5.1
2.2 doTocnHTe3 8-1.3.1, 8-1.3.2 2
MCO-2 1
2.3 TpaHCNOpPT BELLECTB B PaCTUTE/IbHOM OpraHM3me 8-1.5.2,8-1.5.3,8-1.5.4, 4
8-1.5.5, 8-1.5.6, 8-1.5.7
Hayka, TexHonorus, usHb. Obobuwatowme 3agaHumn 1
MCO-3 1
OBLLUEE KOJIMMECTBO YACOB NO PA3OENY 12
PA3EN-3. KpoBeHOCHaA cuctema
3.1 KpoBoobpalueHune y ) KUBOTHbIX 8-1.6.1,8-1.6.2 3
3.2 CtpoeHue 1 paboTa cepaLa YesioBeKa 8-1.6.3,8-1.6.4 3
33 KpoBoobpalleHue y yenoseka 8-1.6.3,8-1.6.4, 2
8-1.6.5, 8-1.6.7
MCO-4 1
34 CocTaB M GYHKUMM KPOBU 8-1.6.6 2
3.5 MepennBaHune U rpynnbl KPOBM 8-1.6.8 2
Hayka, TexHonorus, *usHb. O6obwaroLmne 3agaHmn 1
MCO-5 1
OBLLEE KOJIMMECTBO YACOB NO PA3AOENY 15
PA3E/1-4. ObixaTenbHaa cuctema
4.1 [bIXxaHne y XMBOTHbIX 8-1.4.1,8-1.4.4 3
4.2 [bixaTenbHaA cuctema YenoBeka 8-1.4.5,8-1.4.6 2
4.3 [bixaTenbHble ABUXKEHWUA U Ta3006MeH 8-1.4.6,8-1.4.7 3
Hayka, TexHonorus, *usHo. O6obwaroLumne 3agaHmn 1
MCO-6 1
OBLLUEE KOJIMMECTBO YACOB NO PA3OENY 10
OBLLUEE KOJIMMECTBO YACOB 3A | NONTYTOAUE 51




NNAHUPOBAHMUE 3A Il NONYTOAUE

Tema CraHpapTbl Yacbl
Paspen n tembl
Ne coaeprKaHusa
PA3AEN-5. NMuweBapeHue n nuraHue
5.1 O6meH BelLLLeCTB B opraHMsme 8-1.3.1, 8-1.3.4,
8-1.3.5 3
5.2 CTpoeHue 1 GYHKLUU NULLEBAPUTENBHON CUCTEMDI 8-1.3.6, 8-1.3.7 2
5.3 Mpouecc nuuieBapeHUA B OpraHnM3me 4YesoBeka 8-1.3.8 2
Hayka, TexHonorus, *usHb. O6obLwarLme 3agaHmn 1
MCO-7 1
OBLLEE KOJTUMECTBO YACOB NO PA3AENY 9
PA3/E/1-6. Pa3MHOeHMe Yy }KUBOTHbIX U Ye/I0BeKa
6.1 becnonoe pasmHOXKeHME KNUBOTHbIX 8-2.1.1,8-2.1.2 2
6.2 MonoBoe pasMmHOMKeEHME KNUBOTHbIX 8-2.1.3,8-2.1.4 3
6.3 KU3HEHHbIN UMK NO3BOHOYHbIX }KUBOTHbIX 8-2.1.5, 8-2.1.6 3
MCO-8 1
6.4 [MonoBaAa cnctema 4yenoseka 8-2.2.2,8-2.2.3, )
8-2.2.5
6.5 Mpouecc onnoa0TBOPEHMA N BHYTPUYTPOBHOE pa3sutmne 8-2.2.6, 8-2.2.7 3
6.6 Bo3pacTHble nepnogbl YenoBeka 8-2.2.1,8-2.2.4 1
Hayka, TexHonorus, *usHb. O6o6warolimne 3agaHmn 1
MCO-9 1
OBLUEE KOJIMMECTBO YACOB NO PA3OENY 17
PA3[EN-7. Knaccudpukauma }KUBbIX OPpraHU3moB
7.1 Knaccuoumkaumsa *Kunsbix opraHM3mMoB 8-4.1.3,8-4.1.2,
8-4.1.1. 3
7.2 Knaccndumkauma uapctsa X KUBOTHbIX 8-4.1.3, 8-4.1.4. 3
7.3 Knaccuoumkauma uapctea pacteHui 8-4.1.3, 8-4.1.5. 4
HayKa, TexHonorus, Xu3Hb. Obobuiatolme 3agaHms 1
MCO-10 1
OBLUEE KOJIMMECTBO YACOB NO PA3OENY 12
PA3/[1E/1-8. 3p0poBbe YeNOBEKA M OKpPYXKaloLan cpeaa
8.1 3aWmMTHAA cucTema opraHusma 8-5.1.1, 8-5.1.2, 3
8-5.1.3,8-5.1.4
8.2 340poBOe NUTaHMe 8-5.2.1, 8-5.2.2 2
8.3 daKTopbl, BANAIOLWME HA 340P0BbE 8-5.2.3,8-5.2.4, 3
8-5.2.5, 8-5.2.6
8.4 BnnaHue aeaTenbHOCTU Ye0BEKa Ha KPYroBOpOTbl 8-3.1.1, 8-3.1.2, 3
yrnepoga v asora 8-3.1.3,8-3.1.5
HaykKa, TexHonorus, Xum3Hb. ObobLiatolme 3agaHns 1
MCO-11 1
OBLUEE KOJIMMECTBO YACOB NO PA3AOENY 13
OBLUEE KOJIMMECTBO YACOB 3A 11 NONYITrOAUE 51
OBLLIEE KOJIMYECTBO YACOB 3A YYEBHbIN rof 102
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OLLEHMBAHUE OOCTUMKEHMUIA YUYALLIUXCA

OueHunBaHMe npeactasnaneT coboi nsmepeHmne y4ebHoM aAeaTelbHOCTU yYalleroca ¢ UCNoJsib30BaHUEM
pa3/INyHbIX METOAOB W  CPeacTB, OTPaXkaeT YpPOBEHb peasM3aumm  pesyibTaToB  0bydeHwus,
NpeAyCMOTPEHHbIX MPeaMETHbIM KYPPUKYJIOM. ITO HeobxogMmasa M HeoTbemsemas 4YacTb ydyebHoW
0eATeNIbHOCTU, OHA HOCUT NOC/eA0BaTeNIbHbIN U CUCTEMATUYECKUIA XapaKTep.

Camaa Ba)HaA poO/ib OLEHWBAHWUA 3aKNOYaeTcd B COAEWCTBUM ODOYYEHUIO U OTCAEXKMBAHWUU
yCNeBaeMoCTH yYaLLMXCA.

OueHMBaHWE AOCTUNKEHUW yyawmxca obecneynmBaeTcd Ha OCHOBE MPUHLMMNOB HALEXHOCTH,
COOTBETCTBUSA, TMOKOCTU U NPO3PAYHOCTH.

OueHMBaHWE AOCTUKEHUI yYaLLMXCA NO NpeaMeTy 6MoN0rna HarnpasaeHo Ha U3MepeHne

cnesyowmx YyMeHUn:

® BOCMPOM3BOANTb U AEMOHCTPUPOBATL NOHMMAHME Bronornyecknx GakToB, NOHATUIA U MPUHLUMNOB,

a TaK)Ke CBA3EW MeXAy pas3nyHbiMK obnactamm buonoruu;

® NPUMEHATb BUONOTNYECKME 3HAHWUA, MOHATUA U NPUHLMNbI ANA 0OBACHEHWUA ABAEHWIA U NPOLLECCOB,

a TaKKe pelweHusa npobnem;

e bopMynnMpPoBaTb rMNOTE3bI, NIAHMPOBATb U MPOBOAUTb SKCMEPUMEHTbI 418 UX NPOBEPKMU;

® @MOHCTPMPOBATb NPaKTUYECKME HABbIKM, CBA3AHHbIE C U3y4eHNeM broioruu;

* NpeacTaBAATb AaHHbIE B PA3/IMYHbIX GOPMAX, TaKMX Kak Tabanupl, rpadukm, gmarpammol, CXeMbI,

WANOCTPaLUK, U NPeobpa3oBbIBaTb UX U3 0AHOW GOpPMbI B APYryio;

® aHA/IM3NPOBATb U UHTEPMPETUPOBATL KOJIMYECTBEHHYIO M KaYeCcTBEHHYI0 MHbOpMaLMIo,

npeacTaBAeHHY0 B Buae anarpamm, potorpaduii, cxem 1 rpadmKoB, Aenatb N0rMYecKme BbiBOAbI U

dopmMynpoBaTb COOTBETCTBYHOLLME 3aK/HOYEHUS;

® OLLEHMBaATb AOKa3aTeNbCTBa U $aKTbl, BbIABAATL OWNOKMK;

® BbIABMIaTb NAEN, CUHTE3UPOBATb M CBA3bIBATb Pa3/IMYHbIE UAEU, BbIOMPATb HEODXOAMMYIO

MHPOPMALMIO U YETKO, TOYHO U NOTUYHO €€ NpeacTaBAATb;

® 00BACHATb NPUMEHEHWNE BUONOTMK B MOBCEAHEBHOM KU3HWN U €€ BKNAL B COBPEMEHHbI MUP,

npueoaA NPUMepbI;

* NpeacTaBnaTb MHGOPMaALMIO 06 STUMECKUX, MOPAJIbHBIX, COLMABbHBIX, SKOHOMUYECKUX U

TEXHONOMMYECKMUX aCNEKTAX BUONOrMM C MPUMEPAMM U BbICKA3bIBATb KPUTUUECKME MHEHMA NO

coBpeMeHHbIM Buonormyeckum npobaemam;

® Pa3MbIWAATL O BMoNorMyecknx GakTopax, BANAIOLMX HA YeN0BEKA, OBLLECTBO 1 OKPYXKALOLLYIO

cpeay, v npeanaratb NyTM yCTPaHEHWA BO3SMOXHbIX NOCNEACTBUIA STOrO BAUAHUA.
[na oueHMBaHMA 3HAHWUK M YMEHUI MO NpeameTy 6UMONOrMA UCMONL3YIOTCA Caeayowme BUAbI
OLEeHNBaHUA:
¢ [lugzHocmu4ecKoe oLeHNBaHWE NPOBOAMUTCA B Ha4a e y4ebHOro roga uam B Havane Kaxaom Tembl
C Lenblo npenBapuTesibHON OLEHKW 3HAHWMN, YMEHUN, MHTEPECOB U MOTUBAUMM yyawmxca. OHo
TaK¥Ke MOMOraeT yumTensm onpenesintb TEKYLMI YpOBEHb 3HAHMIW y4alMXcA No npegmeTty 4o
Ha4yasa npenoAaBaHWA, BbIABUTb WX CNOCOOHOCTM W YCTPaHUTb BO3MOMKHble 3abayKaeHuA.
e dopmMamusHoe OLEeHUBAHWE OCYLLECTBAAETCA [A/1A OTCAEXMBAHWMA Nporpecca ydvyallmxca B
YCBOEHUU y4ebHbIX Ppe3ynbTaTos, onpeaenéHHbIX B y4ebHOM nporpamme no 6Mosornu, a Takke ana
BbIAB/IEHNS U YCTPaHEHUs BO3HMKalWMX TpyaHocTteh. OHo obecneymBaeT obpaTHYlO CBA3b U
MHbOpMaUMIO O JOCTUXEeHMAX (MamM  npobenax) ydawmxca B npolecce obydyeHus.
e CymMmamueHoe OUeHWBaHWE NMPOBOANTCS C LEe/blo ONpeaeneHns YPOBHA YCBOEHMA yYalmMmmuca
y4ebHbIX pe3y/bTaToB, YCTAHOBAEHHbIX y4ebHOM nporpammoit no 6uonornn. OHO TaKKe Nnomoraet
BbIACHUTb, HAaCKOJIbKO y4allmecs CnocobHbl NMPUMEHNTb NOJIYYeHHble 3HAHMA NOC/AE 3aBEpPLIEHUS
obyyeHus.
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JAmarHocTuyeckoe dopmaTtuBHoe CymmatusHoe
— NepBoOHayabHble TeCTbl — [leATeNbHOCTb B KNacce — DK3ameH no pasgeny
(no coaeprkaHuio 1 — MpaKktnyeckme paboTbl — ['pynnoBble NpoeKTbI
HaBblKam) —Onpoc — MNonyrogosble/rogosble
— CamooueHNBaHNe — OueHWBaHWe CBEPCTHUKAMM 3K3aMeHbl
(onpeaeneHune HaBbIKOB — HabnogeHve n MHeHne — MopTtdonno
M KOMNeTeHLMIA) neparora — OT3bIB yuuTena

BbifaBUTL OTcnexusatb BbITb YBEPEHHbIM

Puc.1. OcHOBHble BMAbI OL,EHMBaHMA No npeameTty buonorusa.

Pa3paboTKa MHCTPYMEHTOB U 3a4,aHUIT N8 OLEeHUBaHUA

HeobxoaMmo pasnmyaTh ABEe OCHOBHbIE LLEeAU OLEHMBAHWA, @ UMEHHO «OLEHUBaHUe ans 0byYyeHus» u
«OLLeHMBaHWE 0byYeHUAY.

«OueHnBaHWe gnsa obyyeHMa» UCNONb3YETCA ANA NONYYEHUA NPeaCcTaB/ieHMA o npouecce 0byyeHus n
npenogaBaHus, YTo NO3BOJIUT NOBbICUTE 3PEKTUBHOCTL y4ebHOro npouecca M BHECTM Heobxoanmble
M3MEHEHMA B CTpaTernMm obyyeHus. ITOT TUN OLLEHMBAHUA HA3blBaeTC «POPMATUBHbIM OLLeHUBAHUEM,
NMOCKONbKY ero uenb — chopmmpoBaTb WMAW MNOLFOTOBUTL Cpeny Ana obyyeHuMa W npenogasaHus.
dopmaTnBHOE OLEHMBAHWE AOJIKHO NPOBOAMTBLCA EXEeAHEBHO M 00bIMHO TpebyeT cocpenoToyeHus
BHMMaHMA Ha Hebonbwnx «pparmeHTax» obyyeHns. PopmaTMBHOE OLLEHUBAHUE CAYKUT ANA BbIABAEHUA
TPyAHOCTEN yyalmxca B 06y4eHMn 1 3aKpensieHns 6a30BbiX 6MOA0rMYECKUX NOHATUIA.

«OueHuBaHne obyyeHna» CNocobCTBYeT M3MepeHUto nporpecca B 0Oy4eHUM UM HasbiBaeTca
«CYMMATMBHbIM MM 0606LLAIOWMM OLeHMBAHMEMY, NMOCKOJIbKY OHO fIBASIETCA UTOrOBbIM KOHTPOAEM
pe3ynbTaToB YpPOBHA 06yyeHuMa. CymMmaTMBHOE OleHMBaHME O06blMHO MPOBOAMTCA B  KOHLE
NPoAO/IXKUTENBHOIO Nepnoga obyyeHus (Hanpumep, B KOHLE roa WA Ha KAoYeBOM 3Tane obydyeHus) u
paccmaTpuBaeT 6onee KpynHble «dparmeHTbl» 0byyeHns. CymmMaTUBHOE OLEHUBaAHUE ABAAETCA BaXKHbIM
WMHCTPYMEHTOM Ans onpegeneHna 3ddeKTMBHOCTM o06pa3oBaTebHbIX Nporpamm M neaarornyeckoi
NPaKTMKK, a TaKKe BePHOro BbiIbopa NoAxoA0B K 06y4YeHUIO C Lienbio agantauum NoayYeHHbIX yyalmmmncs
3HAHWI N HaBbIKOB K TPEHOBAHUAM KYPPUKYAYMa.

Mpouecc oueHNBaHUA NPUOBPETEHHbIX YYaLLMMUCA 3HAHUN U HABbLIKOB A0/MKEH BbiTb MaKCMMabHO
HAAEXHbIM M TOYHbIM KaK 41a GOPMaATMBHBbIX, TaK U AN CYMMATUBHbIX LieNen.

1. Mpw nogroToBKe 3a4aHWi, NpeaHa3HAYEHHbIX 41° OLEHUBAHMWA, AOMKHbI ObITb YyY4TEHbI U MAaKCMMAJIbHO
a[anTUPOBaHbI Le/Iv OLLEeHMBAHWUA U pPe3ybTaTbl 06yYeHus.

2. 3afaHuA oLeHMBaHWA, NpegHa3HayYeHHble 419 NPOBEPKN NOHMMAHWS N HAaBbIKOB, A,0/1KHbI ObITb ACHBIMM
N HeABYCMbICAEHHbIMMU.

3. MNpu noaroToBKe 3a4aHWUN oA OLEHUBAHUA SONKHbBI YYUTbIBATLCA Pe3yIbTaTbl 0Oy4YeHMA, yKasaHHbIe B
KYPPUKYyAyme.

4. oproToBNeHHble 3afaHuA cnegyeT NepuoaMyYecknm MepecMaTpuBaTb, COBEPLUEHCTBOBATb, YTOOLI
obecneynTb UX aKTyaslbHOCTb U AOCTOBEPHOCTb.

5. B npouecce OUEHMBaHUA cneayeT yyuTbiBaTb YYaALLMXCA C Pa3HbIMM CMOCOBHOCTAMM M KayecTBamM
(MHKRNO3MBHOCTD).

6. Mpouecc oueHNBaHUA A0XKeH ObiTb cNpaBea/IMBbIM U OOBEKTUBHbIM. 3TU NPUHLMMNLI 0becnevymnBatoT
bonee HafeXHble pe3y/nbTaTbl U3MEPEHWs 3HAHWMWA M HABbIKOB y4yawuxca no npegmeTy 6uonorus.
CnpaBeanvBoe, O6BHEKTMBHOE W HaZeXHOe OUEeHWBaAHME O3Ha4yaeT, YTo HEe3aBMCMMO OT KO/M4YecTBa
NPOoLECcCOoB OLEHNBaHUSA, pe3ynbTaTbl ByayT oueHb 61U3KMK.
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PA3SAEN 1 XMMUNAa KU3HU

Tema Ne HasBaHue Yacbl | YuebHuK| Pabouas
(ctp.) TeTpaab
(cTp.)
Tema 1.1 XMMMUYECKUI cocTaB KNeTKn. Boaa 3 8 3
Tema 1.2 OpraHu4yecKkme coegnHEHUA KNETKN 2 12 5
Tema 1.3 depmeHTbI 3 18 8
Tema 1.4 TpaHCNopT BELLEeCTB Yepes KNEeTOYHYI0 MembpaHy 4 22 10
Hayka, TexHonorus, )unsHb. Obobwatowme 1 29 12
33jaHuA
MCO-1 1
BCEro 14

KpaTkoe copeprKkaHue pasgena

Yyauimecs Ha ypoKax «lMosHaHme mupa», «[pupoga» n «bronorna» yxe Hayuynnmcb pas3inyath Kusble
N HeXuBble 0BBbEKTbI, @ TaKMKe Pacno3HaBaTb M OMMUCHIBAaTb OCHOBHbIE XAaPaKTEPUCTUKU U KU3HEHHbIE
NPOLEeCcChl, NPUCYLLME KUBbIM OpraHM3Mam. B 3Tom pasgene yuntenb, OoNMpPascb Ha 3HAHMA U HaBbIKK,
NoNyYeHHbIE YYaLMMUCA HA YPOKax «Xumumn» n «PU3NKN», NO3HAKOMUT UX CO CTPOEHMEM W COCTaBOM
BELLECTB, NIEXKALLMX B OCHOBE KM3HW. Yyawmecs y3HAlOT, UYTO K/IETKM Pas/IMYHbIX KMBbIX OPraHM3mMoB
COCTOAIT U3 CXOMMX XMMMUUYECKUX BELLeCTB — BOZbl, MMHEPANbHbIX CO/MEN U OPraHUYECKUX CoemsUHEeHUN,
TaKMX KaK yrnesoabl, 6enKu, iMnuabl u HYKNENHOBbIE KUCAOTbl. OHM NOAYYaT 3HAHUSA O CTPOEHUN, QYHKLMAX
N POAU 3TUX BUONOTMYECKMX MOJIEKYN B XMBOM OpraHusame. 3TV 3HAHMA U HaBbIKM NOMOTYT yYalMMCA
MOHMMaTb U3HEeAEeATENbHOCTb XMNBbIX OPraHN3MOB HE TO/IbKO C BUOIOrMUYECKOMN, HO 1 C XMMUYECKOMN TOUKM
3peHun, a TaKKe COo34aAyT NPOYHYIO OCHOBY AN NOHMMAaHMA 60/1ee CNOMKHbIX KNETOYHbIX MPOLECCoB B

cneayowmx pasgenax.
BeepeHue B pasgen

Yyalmmes npegiaraertca nNpoyuTaTb NEpByHO CTPaHUUYy pasgena «XuUmMus KU3HU» U3 y4ebHUKa,
nocne yero obCy»KAatoTcA BONPOCHI U3 y4ebHMKa:

e Kakme aTombl COCTaBAAKT OCHOBHYHO 4acTb XMBbIX opraHuamoB? [ouyemy? [OTBET. Amomel
s8o0opoda (H), kucnopoda (0O), yenepoda (C), asoma (N), ¢pocgpopa (P) u cepswi (S) cocmasndiom
OCHOBHYIO YACMb H(UBbLIX OP2AHU3MOS. IMU 371eMEHMbI U2Paom 8aM(HYIO pOsb 8 MOCMPOeHUU U
(PYHKUUOHUPOBAHUU OCHOBHbIX BUOM02UYECKUX MOAEKYs, MAKUX KaK y2n1e800bl, beaKku, Aunudel u
HYKeUHOo8ble KUCA0Mbl, Komopbie He06Xx00UMbl 015 HU3HU.]

Kak Bbl iymaeTe, noyemy BoAa HEObXoAMMa O HKU3HU?

[OTBeT. Boda obecnevyusaem mpaHCnopm eewecms 8 KAemkadx U pacmeopeHue numamesnbHoix
seuwjecms. Kpome moeo, 8ce xumu4yeckue peakyuu 8 op2aHU3ME, BKAOYAA 8bipabomKy sHepauu u
sblgedeHue omxo008, rnpoucxodam 8 800HoU cpede. Kpome moeo, 8o0a cocmasasem OCHO8Y
akocucmem (038pa, peKu, OKeaHbl) u cayxum cpedoli obumaHus 014 pPasAUYHbLIX HCUBbLIX
op2aHuU3Mo8.]

Yem pasnnyatotca Tpyu 6MomoneKybl — yrnesoapl, iMnuapl u 6enxkmn?

[OTBeT. Omo o0cCHOBHbie 6GUOMOAEKYAbI, KAXOAA U3 KOMOPbIX OMAU4YAemcsa Mo CMpOoeHUr U
GYHKUUAM. VIX MOMHO pas3auvyame o CMpyKmMypHsoIM eOUHUYAM (MOHOMepam), sHepeemu4ecKol
UeHHoOCMU, hyHKYUAM 8 OpaaHU3Me U (hopme 3arnacaHus 8 opeaHuU3me. ]

M3 KaKkMX Tpex KOMMOHEHTOB COCTOMT HyKneotTua? Kak Hykneotuapl, obbeauHAcb, 06pasytoT
HYKNEWHOBbIE KMCNOTbI?

[OTBeT. KaxObili Hykneomud cocmoum u3 a30mMuUCMO20 OCHOBGHUSA, MEeHMO3Ho20 caxapa u
gocchamHoli epynnei. Hykneomudel coeduHaromcs opye ¢ 0py2om 8 OAUHHYIO MOAUHYKAEOMUOHYHO
uenb 3a cyém ceAzeli mexnoy pocpamHoli 2pynnoli 00HO20 HyKaeomuoa u caxapom caeodyrouezo.]
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® Kak BelecTBa MepemMeLlatoTcs yepes naasmaTnyeckyto membpaHy? [OTtseT. [lepedsuxceHue
gewjecms 4Yepes MaAA3MAMUYECKYIO MeMbpaHy npoucxooum npeumMyu,ecmeeHHo 08ymsa
crnocobamu: nubo seuwjecmea nepexodam u3 obsaacmu ¢ 8biCOKoU KoHUeHmpayuel 8 obaacmeb ¢
HU3Koli KoHyeHmpauuel 6e3 3ampam 3Hepauu (naccugHsili mpaHcriopm), AUb6O NepeHocAMcA ¢
3ampamoli 3Hepeuu u3 obaacmu ¢ Hu3kol KoHueHmpauyueli 8 o06saacme C 8bICOKOU
KOHUeHmpauyueli ¢ NToMouwbio mpaHcrnopmHsix 6esnkoe (akmusHsili mpaHcriopm).]

XumunuecKui coctas KneTku. Boaa

Temal.1 ® YyebHuK: cTp. 8
e Pabouan TeTpagp: cTp. 3
MoacraHaapTbl 8-1.1.1,8-1.2.3
Lienn obyueHus PasnnyaeT NOHATUA «aTOM», KMONIEKYIAY, KXUMUYECKUA SNEMEHTY,

«XMMUYECKOe COeANHEHNE» U KCMECHY.
CpaBHMBAET 6UONOTNYECKME MOEKYIbI.
O6bACHAET ponb BOAbI KaK pacTBOpUTENs.

Hasbiku XXI Beka YmeHune 060CHOBbIBaTb CBOW MbIC/IW; BblPaxKaTb CBOM UAEW U CAYLIATb APYIuX;
CNOCOBHOCTb K KPUTUHYECKOMY MbILLIEHUIO; 3HaHWE MeToa0B cbopa
nHbopmauum NyTém nccnefoBaHUA; COTPYAHUYECTBO; KOMMYHUKALMA; YMEHUE
Haxo4MTb NYTU pelleHnn npobaem; MHPOPMALLMOHHAS FPAMOTHOCTb;
MHTEePaKTUBHOCTb; HaBbIKN Mcnoab3oBaHnA UKT.

INEeKTPOHHbIe https://www.youtube.com/watch ?v=hcOEtPPpZUU

pecypcbli https://www.youtube.com/watch?v=zRiEecfWuSQ
https://www.youtube.com/watch?v=L1IBnH4y6-M
https://www.youtube.com/watch ?v=3jwAGWky98c

KpaTKuii nnaH ypoka.

Motueauusa. ObcyxaeHue npeacrasneHnin lemokputa ob atome.

O6bAcHeHUe. XMMYECKMIA COCTaB KNETKMU.

UccnepoBaHue. XMMMUYECKME SINEMEHTDI.

O6bacHeHue. Boaa.

3aKpenneHue.

OueHuBaHue.

YuuTenb obpallaeT BHUMAHUE yHaLMXCA Ha PaccKas U UANCTPaLMIO, NpeacTaB/ieHHble

B y4ebHuKe. 3aTem, 3agaBad BONpocbl «4TO Takoe aTtom?» 1 «YTo Bbl 3HAETE O YacTMLaX, COCTaBAAOLLNX

BELLeCTBA B TBEPAOM, XMAKOM M razoobpasHOM COCTOAHMAX?», MOOYXKAAeT yyalwuxca 3aaymaTbCs,

BCMOMHUTb MHOOPMALMIO, U3YYEHHYIO paHee B NpeablAyLinX Knaccax U NPUHATL y4acTue B 06CyKAeHMN.
(0]53-3: (0[5 1788 YynTenb, onnmpancb Ha 3HAHUSA U HaBbIKM, MPUOBPETEHHbIE YYALMMMUCA HA YPOKax Nno

npegmetam «Mpupoga», «<Xumusa» n «OuUsnka», o6bACHAET UM CTPOEHME M COCTaB BELLECTB, /ieXKallux B

OCHOBE XMBbIX OPraHN3MOB.

NoHATne OnucaHune Mpumep

Atom HauMmeHbLlasa yacTnua, KoTopasa He MOXKET bbITb H (sogopoa), O
pasgeneHa XMMUYECKUM NYTEM. (kncnopoa)

Monekyna Ob6pa3syeTca B pesynbTaTe coegMHEHUA ABYX UK Bonee H,, O,, CO,, H20
aTOMOB.

XMMMYEeCKni BelecTBo, cocToALLEE M3 ATOMOB TO/IbKO OAHOrO TMNa. C (yrnepoga), O,

3NeMeHT (kncnopoa)

Xummnyeckoe HoBoe BelecTBo, 0bpasytolieecs B pesynbTaTe H,0 (Boaa), CO,

coeanHeHue cOeMHEeHMA aTOMOB Pa3INYHbIX 3/IEMEHTOB. (yrnekucnbiii ras)

BewectBo Bcé, uto nmeeT maccy n 06bEM; COCTOUT M3 aTOMOB Uan | Boaa, Bo3ayx, 3071070,
MOJIEKY . caxap
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BELLIECTB

o

1. XMMUYECKUMA SNEMEHT 2. XUMUYECKOE COEAUHEHUE 3. MOJIEKY/IA
COCTOMT 13 aTOMOB TO/IbKO COCTOMT 13 aTOMOB Monekynbl, Monekynbl,
oAHoro Tuna (Hanpumep: Pa3NYHbIX 3NEMEHTOB cocroAwmne us cocToALme n3
0, — MoNeKyna KMcaopoaa, (Hanpumep: H,0 — aTOMOB OAHOTO “ aTOMOB pasHbiX
C-yrnepon) Boga, CO,-yrnekncabli TOro e XUMUYECKNX
ras) XMMMUYECKOTO anemeHTOB (H20,
anemeHTa. (02, N3) CO,)

Yuawmmcs obbacHAETCA, YTO KaxAablii TMn atoma o06/1agaeT CBOMMM YHUKaNbHbIMK CBOMCTBaMK. MosTomy
3/IEMEHTbI Pa3INYaOTCA MeXay COb6OoM KaK No XMMWYECKMM, Tak U No PpUINYECKMM XapaKTepPUCTUKaM.
Hanpumep, cepebpo M 3010TO — 3TO pasHble 3/IeMEeHTbl, NOCKOJIbKY OA4HO COCTOMT TO/MIbKO M3 aTOMOB
cepebpa, a gpyroe — TO/IbKO M3 aTOMOB 30/10Ta.

Yunteno obpallaeT BHMMaHME Yy4yalUMXCA Ha M300paKeHUs pPas/NYHbIX XMMUYECKMX COeAUHEHUN B
yyebHMKe M NOAYEPKMBAET, UTO 3TU COEAUHEHMA UMEIOT Pas3/INYHbIA  3/IeMEHTHbIM  COCTaB.
[Nna nydwero ycBOEHUA TeMbl MOXHO MCMO/1b30BaTb BUAEOMATEPUASIbI, AEMOHCTPUPYIOLWME CTPOEHUE U
COCTaB BeWECcTB. TaKXe [A/A MNPaBUIbHOIO MEXNPEeaAMETHOro WHTErpupoBaHUA peKomeHayeTca
NOBTOPEHME COOTBETCTBYIOLMX TEM U3 Y4eBHUKOB «[pupoaa», «Xumma» n «dusmrkar.

ZleeiFalel:u\ 7|3 leaTeNbHOCTb. XMMUYECKUE 3/1eMeHTbI

[na ycBoeHWs HOBbIX 3HAHWUIA OpPraHU3yeTcA AeATE/IbHOCTb, KOTOPYHO y4yalimecs MOTyT BbIMOJHUTb KaK B
rpynnax, Tak WU camocCToATeNbHO. YuuTenb npeanaraeT y4yalmMmcs, UCNonb3ys Tabauuy us yyebHMKa,
NpoaHann3npoBaTb MHOOPMaLMIO 06 OCHOBHBIX 3/IEMEHTaX, COCTaBAAIOWMX OPraHM3M 4YesioBeKa WU
BXOAALMX B COCTaB aTMOCcHEepHOro Bo3ayxa.
Ob6vAcHAOMcA 80npocsi 019 06cyHoeHuUA:
e Kaxaomy 3/71eMeHTy COOTBETCTBYET KOJIMYEeCTBO MPOTOHOB W HEWTPOHOB A8 OAHOro aToma,
YKasaHHoe B Tabnuue Huxke (OCHOBaHO Ha CamblX CTabwuibHbIX U Hanbonee pPacnpPOCTPaAHEHHbIX
NPUPOLHbIX M30TOMaX).

onemeHT Cumson Yucno npotoHOB Maccosoe Yncno HenTpoHoB
(=NopsgKoBbii HOMep yuncno (=Maccosoe uncno — Yucno
aTtoma) NpPoTOHOB)

Bogopoa H 1 1 0

Yrnepog C 6 12 6

AsoT N 7 14 7

Kncnopog 0] 8 16 8

docdop P 15 31 16

Cepa S 16 32 16
CornacHo gaHHbIM TabauLbl, NOPALOK BO3pacTaHMA Mo YMcay NpoToHoB creayowmin: H<KC<N<O<P<S,
a no uucny HeutpoHoe — H (0) < C (6) < N (7) < O (8 < P (16) = S (16).

TaKKe K a1emeHTaM, Y KOTOPbIX YUCN0 HEUTPOHOB PABHO YMUC/Y NPOTOHOB, OTHOCATCA yraepog (6 = 6), asoT
(7 = 7) v kKncnopog, (8 = 8). InemeHTbl, Yy KOTOPbIX YACNO HEMTPOHOB NPEBbLIWAET YUCAO NPOTOHOB, — 3TO
docoop (16 > 15) n cepa (16 = 16). I3To obbACHAETCA Tem, UTo pochop M cepa ABAAIOTCA bonee TAKENbIMU
aTomMaMu U anAa nogaep’KaHusa cTabuabHOCTM Agpa UM HEOBXOANMMO 6O/bLLE HENTPOHOB.
e [pumepHo 60—70% yenoBeyeckoro Tena cocTouT U3 Boabl. Boga npeacrasnseT coboit monekyny H,0,
cocTosAlLyto M3 AByX aTomoB Bogopoga (H) v opgHoro atoma Kucnopopa (O). CneposaTtenbHo,
6onblan YacTb KMCNOpPOLa B OpPraHM3Me COAEPMKUTCA B COCTaBe BoAbl. Kpome Toro, atombl
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KMC/opoZa BXOOAT B COCTaB OCHOBHbIX BMONOIMYECKUX BELLECTB Hallero opraHusma — 6esiKoB,
KUPOB, YrNEeBOA0B U HYKNEMHOBbIX KUC/IOT. ITO TaKKe yBE/IMUMBAET ero obLiee Koan4ecTso.

e CogepKaHue BoAoOpoAa B aTMochepHOM BO3ayXe KpaltHe Mano, U ero cofepyaHue B BO3ayxe He
cTabunbHo. OAHaKO B OpraHn3me YeaoBeKka BOAOPOAA MHOTO, MOCKO/IbKY OH BXOAMT B COCTaB BOAbI
(H20), a TaKkKe B cocTaB OCHOBHbIX 6M0/1I0rMYECKNX BELLLECTB OpraHM3ma (b6enkos, KMpoB.,
YrNeBoA0B, HYKNENHOBbIX KUCAOT U 4p.).

(0]:3:3:(0 4317138 3aTem yumtens oTmedaeT, uyto Boaopos (H), kucnopopn (O), yrnepog (C) u asot (N)
ABNAOTCA OCHOBHbIMM aTOMaMM, COCTaBASAIOWMUMM KUBble OpraHU3mMbl, U NPUBOAUT NpUMepbl Hanbonee

pacnpocTpaHEHHbIX XMMUYECKUX COEANHEHWNN B KNeTKe.

Mocne 3TOro, BHOBb NPUBAEKAET BHUMaHUE yYaLLMXCA K N306parkeHUto B y4ebHMKe U 06bACHAET CTpOeHUe
MOJIEKYNbl BOAbl. 3aTeM Y4YUTeNb MNPUrAalaeT y4yalmxca MNPUHATb ydacTue B OBCYXKOEHUU PYyBpPUKM
«Mogymaii. O6cyau. Mogenucb». B xoae obecyKAeHMA OenaeTca BblBOA, YTO MO Mepe OXNaxAeHuA
oTAeNbHble MOJIEKY/bl BOAbl TEPAOT KUHETUYECKYID 3HEepruio, M BOAOPOAHbIE CBA3SKM JIETKO He
paspyLatoTca, B pesynbTaTe Yero MOoJIeKy/lbl OCTAOTCA Ha CTabuabHOM PACCTOAHWUM APYr OT Apyra U He
MEHAIOT CBOEro NosiIoXeHuA. ITa cTabunbHOCTb 06ycnaBAMBAET TBEPAYIO M MPOYHYIO KPUCTANNNYECKYIO
CTPYKTYpPY NbAa.

ObbACHAETCA, UTO BaxkHeNWwMne BMONOrMYecKne NPOLLECCHI B KMBbIX OPraHM3mMax v XMMUYECKME peakunm,
HeobxoaMMble ANA }KU3HWU, NpoucxoaaTt 6aarogapa ocobbim GUUUECKUM M XMMUYECKUM CBOMCTBAM BOAbI.
OTmeyvaeTcs, YTO CTPOEHUE MOIEKYA BOAbl U UX B3aMMOALENCTBME CO3A4atl0T BaaronpuaTHblE YCNOBUA ANA
NpaBuAbHOro U 3pPEeKTUBHOrO NPOTEKAHNA ITUX peaKL i,

Hanpumep, MoneKynbl BOAbl TPAHCNOPTUPYIOT BELWECTBA M3 OKPYKAlOLWEN cpeabl, pacTBOpAOT
nuTaTe/ibHble BELLECTBA M PEryanpyloT TemnepaTypy opraHnMama. Kpome Toro, BbICOKOE MOBEPXHOCTHOE
HaTAXKeHWe M TeNN0EMKOCTb BOAbI UTPAIOT KpaHe BayKHYIO PO/b B XKU3HELEATE/IbHOCTU HUBbIX CYLLLECTB.

w YuuTtenb HanpasifeT BHUMaHWe ydalimxca Ha pybpuKky «lpumeHUTe nosyuyeHHble
3HaHuA». B xoae obcyXaeHUs onpeaenseTcsa, YTo 30/10TO U cepa — 3TO 3/IeMeHTbl, a BoAa M cynbous
cBuHUa (II) — XxMmunyeckme coegmHeHus.

3010710 (Au) COCTOMT TO/ILKO M3 OAHOrO TMMNa aTomoB, a cepa (S) ABAAETCA BELLECTBOM, COCTOALLMM U3
OAHOTUMHbLIX aToMoB WK monekyn. Cynbdua ceuHua (ll) (PbS) — 3To XMmMYecKoe coeauHeHwue,
obpasoBaHHoe atomamu ceuHua (Pb) u cepbl (S), a Boga (H,0) — coeamHeHune, cocTosillee M3 aTOMOB
Bogopoaa (H) u kucnopogaa (O).

Kpome TOro, cnegyetr OTMETUTb, UYTO MENAY CMECAMM 3/1EMEHTOB M XUMMYECKUMWU COeAUHEHUAMMU
CYLLLECTBYIOT BaXHble pasinyma.

K npumepy, B ciydae ¢ atmochepHbIM BO34YXOM, CMecu obpasytoTca NyTém ¢usnyeckoro obbeanHeHus
OBYX N1 bonee BelecTs (31eMeHTOB MK coeanHeHUI). MNpKn 3TOM BelL,ecTBa COXPaHAIOT CBOU XMMUYECKUe
CBOMCTBA. B oOT/AMuMEe OT 3TOro, XMMMYEcKoe coeaMHeHue npeactasndaeT coboil HOBOE BelLecTBo,
obpa3oBaHHOE B pe3ynbTaTe XMMUYECKOW peakuumn mexay AByma uam bonee snemeHtamn. CBOICTBa 3TOr0O
HOBOrO BeLLeCTBa KapAMHa/NbHO OT/AMYAlOTCA OT CBOWMCTB COCTaBAAIOWMX €ro snemeHToB. Hanpumep,
csolicTea Bogbl (H,0) oTanyaloTca oT CBOMCTB BOAOPOAA M KMCNOPOoAa.

MOMMMO 3TOro, B CMECAX COOTHOLUEHWE BELLeCTB MOXET bBbiTb MPOM3BOJIbHbIM. TaK, BO3AYX MOMKeT
cogeprKaTb pasfivyHble NponopumMmn asoTa M Kucaopoga (Hanpumep, 70% asota n 30% Kucnopoda Mau
Apyrue cCooTHOLIEHUA). B To e Bpems, B XMMMUYECKUX COeAMHEHUAX 31eMeHTbl 06beNHATCA B CTPOro
onpeaenéHHbIXx Nponopumax. Hanpumep, B moneKkyne BoAbl Bcerga NpucyTCTBYIOT 2 aToMa Bogopoaa u 1
aToM Kucnopoga.

CMecu MOKHO Nerko pasaenuTb C NOMOLLbIO Pa3NUYHbIX PU3NYECKUX MeToa0B (PUnbTpauma, ANCTUNNALMS,
HamarHuumMsaHue u Ap.). A BOT XMMUYECKME COeaMHEHUA MOTYT BbiTb Pas3/ioXeHbl TO/IbKO B pesy/bTaTte
XMMUYECKNX peakumii. Hanpumep, npun 31eKTpoan3e BoAbl OHa pasnaraetca Ha BOAOPOA U KMCIOPOA.

(o)1= 717 17138 O6cy»kaatoTca BONpochl U3 pybpurKu B y4ebHMKe «poBepbTe NoayyeHHble 3HaHuA». Bo
Bpemsa obcyKAeHMA NooLLpANTe yYaLmMxca cBO60AHO BbiparkaTb CBOWM MbIC/IM U MPUBOAUTL BCE BO3SMOXKHbIE
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BapPWaHTbl OTBETOB. ITO CNOCOBCTBYET PAa3BUTUIO KPUTUYECKOTO MbILUIEHMA U YrAyB6AEHHOMY NOHUMAHUIO
M3y4eHHOro maTepuana.

1. O6bACHUTE PasHULY MeEXAY 31IeMEHTAMM U XMMUYECKUMU COEOMHEHUAMM, @ TaKKe MeXAYy aToOMamMu U
MOJIEKY1aMU, UCMO/b3ya NpuBeaéHHble npumepsbl. [OTBeT. Kucaopod (0;) — amo anemeHm u MoseKyna,
cocmoawasa us amomos 00Ho20 muna. Boda (H;0) u yenekucnviii 2a3 (CO;) — amo xumuveckue coeOuHeHuUs
U MoseKynbl, 0b6pa308aHHbIE 8 pe3yabmame XUMU4YecKol peaxkuuu 08yX pPa3HbIX 371eMeHmos8 8
ukcuposaHHbIx npornopyusax. Bo3dyx npedcmasssem coboli ¢huzuyeckyro cmeco seuw,ecmes, Komopas
moxcem cooepxamse Kak anemeHmol (0z), mak u coeduHeHus (CO,, eodsaHoli nap H,0). Amom — amo
meneqaliwas 4acmuya, Komopas Moxem Cyu,ecmeosams CAMOCMOAMeENnbHO Uau 06beduHAMbsCa ¢
Opyaumu 075 0bpazosaHus mosnekynasl. Hanpumep, sodopod (H), Kucnopoo (O), yenepod (C) — smo
npumepsl omadesbHbiXx amomos. MoneKyna — bosee CA0MHAA Yyacmuya, 803HUKAOWAA 8 pe3ysnbmame
0b6veduHeHuA 08yx unau bosee amomos. MoseKynsl Mo2ym b6bimb KAK y 31eMeHMOo8, MakK U 'y coeduHeHull.
Hanpumep, kuciopod (O;) — mMoneKyna u3 o00UHaKoaebix amomos, a 800a (H,0) u yenekucneili 2a3 (COz) —
MOsIeKys1bl U3 Pa3HbiX AMoMOo8. |

2. KaK Bbl AyMaeTe, MOXKHO /i1 CYAUTb O CTPOEHUM aTOMOB MO NOPAAKOBOMY HOMepPY 3n1emeHTa? Ob6ocHyITe
cBoe MHeHue. [OTBeT. AmomHebili Homep Oaém O4eHb BAHCHYI UHPOPMAUU O CmpoeHuu amoma
3/1emMeHmMa: Koau4yecmeo fpomoHOo8 U 3/1eKmMpPOHO8, PACoNOH(eHUe 31eKmpPoHo8, XuMudecKue ceolicmaa
U nonoxeHue 8 nepuoduyeckoli cucmeme onpedenaromca UMEHHO Ha e20 OocHoge. AMOMHbIU Homep
HAMpPAMYIO YKa3bl8aem Ha Kosau4ecmao npomoHos 8 Adpe. Hanpumep, amomHsili Homep Kucaopoda — 8,
Ymo o3Hayaem 8 e2o Adpe umeemca 8 MPOMOHO8. B HelimpasabHOM amomMe YuCno 31eKMPOHO8 MAKHe
PABHO HUCY MPOMOHO8. IMO 1038075em paccyumame pacrnpeodeneHue 31eKmpPoHo8 Mo IHeP2emMuUYeCcKUM
YPOBHAM (3/1eKMPOHHYKO KOHGu2ypayuto). PacnonoxeHue 37eKMpoHo8 orpedensem Xumu4yecKue
ceolicmea amoma u ez2o rnogedeHUe 8 peaxkyusax ¢ opysumu snemeHmamu. Hanpumep, amomHsili Homep
Hampusa (Na) — 11, ymo o3Ha4yaem Haau4yue 1 8a7eHMHO20 3/1eKMpPOHA, KOMopbIli OH ne2Ko omoaém.
AmomHbIl HomMmep makxce onpedesndem mMmecmo 3aemeHma 8 repuoouyeckoli cucmeme (nepuod u 2pynna),
a 3mo 0aém obwWUupHyYo UHGOPMAYUI0 0 e20 pu3u4ecKUx U xumuyeckux cgolicmeaax. lNoamomy amomHbili
HOMep — 3Mo K4 K MOHUMAHUKO CMpPOoeHUs amoma 106020 snemeHma. |

3. KaKkune ABa Ba*KHbIX CBOMCTBA BOAbI ONPEAENAOTCA ee XMMUYECKMMM cBA3AMM? [OTBET. XumuyecKkue cea3u
8 800e (0cobeHHO 8000pOOHbIE cBA3U) onpedendalom makue ee BaM(Hble CB80lCMea, KAK 8bICOKAA
menaoémkocms (8bicokas memnepamypa naasaeHus —0 °C u 8bicokas memnepamypa KuneHus — 100 °C)
U cnocobHocme 6bImb OMAUYHbLIM pacmeopumesnem.]

CDOpMaTMBHOE oueHunBaHue

Kputepum oueHmnsaHua Marepuan oyeHuBaHuA
PasnnyaeT NoHATUS «aTOM», K MOJIEKY/1a», KX XMMNYECKUI 3agaHue K MOTUBaLUMK,
9IeMEHT», «XMMUYECKOe CoeaNHEHMEN N «CMECbY», Nepeyncnan | AeATeNbHOCTb, 3a4aHMA ANA
MX OCHOBHbIE XapPaKTEPUCTUKMN. 3aKpenneHus, BONpoc-oTeeT
CpaBHuMBaeT bMosornyeckme Monekysbl B 3aBUCUMOCTH OT Bonpoc-oTBeT, 3agaHuA
XUMUYECKUX 3N1EMEHTOB, BXOAALLMX B UX COCTAB.

O6bACHAET po/ib BOAbI KAk pacTBopUTeNs, NpuUBoAsA NPUMepBI. Bonpoc-oTBeT, 3agaHuA
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OpraHuyecKkue coegMHEHUA KNETKU
Tema 1.2 ® Yye6HuUK: cTp. 12
* Pabouas TeTpagpb: cTp. 5

MoacraHaapTbl 8-1.1.1,8-1.1.2,8-1.1.3

Lenun obyuyeHus MNepeuncnaeTr OCHOBHbIE XMMUUYECKNE INEMEHTDI, BXOAALLME B COCTAB KPYMHbIX
61oN0rMYecknx Monekyn (yrnesoaos, 6€1KoB, MMNNUAO0B U HYKNEUHOBbIX KUCNOT).
O6bsacHAET PYHKLMN BUONOTNMYECKMX MOJIEKY.
OnpeaensaeT 1 ONUCbIBAET CTPYKTYPY KPYMHbIX BUONOrMYECKUX MONEKYN,
COCTOSAILLMX U3 MEHbLUMX CTPYKTYPHbIX €4ANHUL,.
OnucbIBaeT CTPOEHME KPYMHbIX BUONOTMYECKMX MOJIEKY.

Hasbiku XXI Beka YMmeHue 060CHOBbIBaTb CBOW MbIC/IN; BbipaXKaTb CBOU UAEU M CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLNEHUIO; 3HaHME MeToA0B cbopa MHPopMaLmm
NyTéM McCneaoBaHMA; COTPYAHNYECTBO; KOMMYHMUKALMA; YyMEHME HAaX0ANTb NyTH
pelweHns npobaem; MHGOPMaLMOHHAsA rPAMOTHOCTb; MHTEPAKTUBHOCTb; HAaBbIKM
ncnonob3osaHuAa NKT.

BcnomorartenbHble MuneTKa, 4 0o4MHaKOBbIX NO pa3Mepy NPObUPKK, KoNnba NN XMMUYECKUI CTaKaH,

cpeacrsa pacTBOpPbI Kpaxmana pasHoW KOHLEHTPaLUn, ANCTUANIMPOBaHHAA BOAA.
INEeKTPOHHbIe https://www.youtube.com/watch?v=EpvQNzswo84
pecypcbli https://www.sciencelearn.org.nz/labelling interactives/6-label-the-microscope

KpaTkuit nnaH ypoka.

MoTuBauma. XMMMYeCcKuii COCTaB 0O bEKTOB KUBOM M HEXMBOM NPUPOAbI
O6bsacHeHue. OpraHMYecKkne coeanHeHUs

UccneposaHue. OnpegeneHve yrnesonos

O6bacHeHue. Yrnesoabl. Jinnuabl. benkun. HykneMHoBble KUCNOTbI
3aKpenneHue.

OueHuBaHue.

B uenax npobyxaeHna nHTepeca K Teme yumTenb 3a4aéT yyallMmcA BOMPOChI: «Yem
OT/IMYaeTCA XMMUYECKMIA COCTaB OOBHEKTOB KMBOWA 1 HEXMBOW NPMPOALI?» 1 «Kakosa Bronornyeckas posb
XMMMUYECKUX 3IEMEHTOB B K/I€TKe?», HaNnOMMHaA MM O COOTBETCTBYIOLLMX TEMAX, M3YYEHHbIX Ha YpPOKax
«lo3HaHue mupa», «Mpupoga» n «Xumuar. [lanee, 3agasan Bonpoc «loyemy yrnepos Tak BaxeH Ana
NPOAO/IKEHNA XKU3HN?», yunTeIb NOBYKAAET YHaLLMXCA K Pa3MbILUNEHUIO U 0BCYKAeHMIO.

Yuntenb ob6bACHAET NOHATME «OPraHUYEeCcKoe CoefMHEeHWME», PaccKasbiBasi O TOM, YTO
aToMbl yraepoga mMoryT o6pasoBbiBaTb NPSMOAUHENHbIE U Pa3BETBNEHHbIE LENU UAWN KonbleobpasHble
«ckeneTbl». OTMeYaeTcs, YTo YraeBoabl, MMNUAbl, 6EKN U HYKNIEMHOBbIE KMCIOTbl ABNAIOTCA OCHOBHbIMM
BMONOTMYECKMMM OPTraHNUYECKUMUN COEAMHEHUAMM, BAXKHbIMKN 1A CTPOEHUA U GYHKLMOHUPOBAHUSA XKUBbIX
KNeToK. Ob6bACHAA MOHATME «OOMEH BELLeCTB», yuuTenb 0OpallaeT BHMMAaHME y4YallMxcA K CXemam
r'MAPOAM3a N peakuuii KOHAEeHcaUnu, NpeacTaB/leHHbIM B yuebHuKe.

Z[e@)[File): 7N 17138 leaTenbHOCTb. ONpeaeneHue yrneson0s

[na BbINONHEHMA 3aZ@aHUA yYalLMecs CHavasna 4eNAaTca Ha napbl, Noc/ae Yyero obbacHAKTCA 3Tanbl (Wwaru)
BbINONHEHUA PaboTbl. 3aTem yunTenb npepnaraeT BbINOJHUTb NPAKTUYECKYO paboTy Mo onpegeneHunio
YrNeBo40B M NpoaHaIn3npoBaTh €&, UCNo/b3ysa BOMPOChI, NpeacTaB/eHHble B yYebHUKe.
ObvACHAOMCA 801POCsl 0719 06CyHOeHUA:
e [IncTMNNMPOBaAHHAA BOAA COCTOUT UCKNOUUTENBHO U3 YUCTOW BOAbI, HE CcoAepKalleit Kpaxmana nnum
APYrvX BeLLecTs, NOSTOMY He BCTyNaeT B peaKLMio C M0OA0M U He Bbi3blBaeT U3MEHeHUA LiBeTa.
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o [lOCKONbKY KOHLEHTpauMsa Kpaxmana B pacTBOpax pas3/vyHa, NpuW peakuum C MOAOM MO mMepe
yBeAnyeHusa KoHueHTpauum (ot 0,01% po 1%) cuHe-dMoneToBbIM UBET CTaHOBUTCA 6osee
HacbILLEeHHbIM U BUAVMbIM.

e [loaBneHue cuMHe-GUONETOBOrO LBETa CBUAELTENbCTBYET O HAAMYMM Kpaxmana B pacTBope Wau B
npoAayKTe.

(0):7:3: (05 13517138 YuynTenb 06bACHAET yyawmmces obLime CTpyKTYpHble 0COB6EHHOCTU Yr1eBo40B, AMNUA0B,
6EeNKOB 1 HYKNEMHOBbLIX KMCNOT, a TaKKe UX OCHOBHbIE GYHKLMN B 3 KMBOM OpraHusme. [asa aydwero
YCBOEHMA TEMbI YYaALLMMCA MOKHO NPOAEMOHCTPUMPOBATL NOCTEPLI U TabAULbI, @ TaKKe
BMAEOMaTEepPManbl, COOTBETCTBYIOLIME COAEPKAHMIO YPOKa.

m Yuntenb HanpaeaseT BHUMAHMUE yyHawmxca Ha 610K «MIpumeHUTe Nosly4eHHble 3HaHUAY.
B atom 6/10Ke npeacTaBaeHbl ABa 3a4aHWA:
1. PeaKuusa c pacTBOPOM i0o4a — NPOBEpPKA Ha Ha/MuKne Kpaxmana. Mpu sTom oKpawmeaHue
pacTBopa B TEMHO-CUHUI LBET CBUAETENLCTBYET O NPUCYTCTBMU Kpaxmana.
2. Peakuma c cynbdatom meau (ll) B wienoyHon cpeae (buypetosasa npoba) — NpoBepKa Ha Hanuuue
6enKoB. B 3TOM cnyyae okpalumMBaHMe pactBopa B GMO/ETOBbINM LIBET YKa3bIBAaeT Ha NPUCYTCTBME DesKa.
Pe3synbTaTbl, NO/Iy4eHHbIe B XoAe 0b6cyKaeHuns, NnpuBedeHbl B cieayouen Tabauvue.

Muuiesoit Kpaxman (nnm yrneson) Benok
NpPoOAYKT

A Het Het
B Het Ectb
C Ectb EcTb

B npobupke C, "OMMMO aMUHOKMCNOT, NPEANONOKUTENBHO TaKKe NPUCYTCTBYIOT MONEKY/bI F1tOKO3bl. 06
3TOM MOXHO CyAUTb NO COOTBETCTBYHOLLEM OKpacKe pacTBopa B 4aHHOW Npobupke.

OLIEHMBAHUE BbinonHsatoTca 3aaaHus, 0b6Cy»KaatoTca BONPOChl, NpeacTaBiaeHHbIe B yuebHuKe.

1. Moyemy rNOKO3a UAN aMUHOKUCAOTbI M3BECTHbI Kak "cTpoutenoHble 6aokun"? [OTBeT. [Tomomy ymo
2/1I0KO3a U2paem K/K4Yesyro posab 8 [MOCMPOEHUU C/AOMHCHbIX y271e80008 (Kpaxmasnd, 2/UKO2EHd,
Ues10103bl), @ AMUHOKUC/0MbI — 8 06PA308AHUU C/IOXCHbLIX OP2AHUYECKUX 8ELLIeCM8, MAKUX KaK 6esKu.]

2. Kak Bbl AymaeTe, NOYEMY Mbl HYXXAAeMCA B PasIMYHbIX NPOAYKTax NuMTaHuAa? OBOCHylTe cBOE MHEHMe.
[OTBeT. MTomomy 4ymo 01a HOPMGAsAbHO20 (hYHKUUOHUPOBAHUA OP2aHU3M HyHOdemcsa 80 MHOxecmeae
Pa3aUYHbLIX TUMAMesbHbIX 8eliecms — y21e800ax, benKax, Hupax, BUMAMUHAX, MUHEPAAax u 800e, U HU
00UH omOesnbHbIl NPOOYyKmM He moxcem obecrie4ums 8c€ 3mo 8 rosHom ob6véme. TosbKo pazHoobpasHoe u
cbanaHcuposaHHoe numaHue A8a9emcs HeobxoO0umsim ycaosuem 0715 300p080oL HU3HU, HOPMAsTbHO20
pa38uUMUA U cunbHOU uMMyHHoU cucmemel.]

3. KakoBbl OCHOBHbIE Pa3/IMuMA MEXKAY COKHbIMW YTAEBOLAMM, K MPUMEPY, Kpaxmanom n benkamu? [OTserT.
TaKue cnoxcHele y2n1e800bl, KOK Kpaxmas, omsaudaromca om 6esnKos rno ceoemy XUmMu4vyecKomy cocmasy,
CMpoeHUto, yHKYUAM U posau 8 opeaHusme. Kpaxman npedcmasnsem coboli nonucaxapud, cocmoauwuli
U3 Mpocmolx Caxapos U 8bIMNoAHAWUL 8 OCHOBHOM (YHKUUIO 3Hep2emu4yeckoz2o 3arnaca. benku e
cocmosam U3 AaMUHOKUCAOM U ABAAIOMCA CAOHHbIMU OP2aHUYECKUMU COEOUHEHUAMU, U2parouumu
CMPYKMYPHYO U MHO20(hYHKYUOHAMbHYHO POsb 8 Op2aHu3me.]

4. Moyemy HYKNEMHOBAA KNCOTa BaXKHA 41 KMBbIX OpraHn3moB? [OTBeT. HyKaeuHosble KUucsomel umerom
upe3sbIvaliHO 8aMCHOe 3HaYeHue 0419 HUB020 OP2aHU3MA, MOCKO/bKY OHU pe2yaupyrom cuHmes b6eskos u
ueparom ocobyio ponab 8 onpedesneHUU, XPAHEHUU U repeda4ve 8cex HACAEOCMBEHHbIX NPU3HAKO8 Om
MOKOMeHUA K nokoseHuto. Takum obpa3om, oHU obecreyusarom HOPMAsbHOE (PYHKYUOHUPOBAHUE KAK
K/AemKuU, mak u ece2o op2aHU3MGa.
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dopmaTuBHOE OLEeHUBAHUE

Kputepun oueHmnsaHua Marepuan oyeHuBaHuA
MoNHOCTbIO M BEPHO NEepevyncasieT OCHOBHbIE XMMUYECKME 3/IEMEHTDI, 3apaHue B MOTUBALMN,
BXOAALLME B COCTAaB MOJIEKYN Yr1eBOA0B, 6€1KOB, IMNUAOB U BOMpPOC-OTBET, 3a4aHue
HYK/JIEMHOBbIX KUC/IOT.

Ob6bACHAET PYHKUMN BUOTIOTMYECKUX MOJIEKY/T, YKa3biBasA UX 3HaYEHUe Bonpoc-oTBeT, 3agaHue
ONA XKMBbIX OPraHM3MOB.

OnpegensaeT M ONUCbIBAET C MOMOLLLbIO Pa3/IMYHbIX OMbITOB M TECTOB JeaTenbHocTb, 3a4aHusA
(Hanpumep, MoaHoOM NPobbI, bUYpPETOBOro TecTa U ApP.), YTO KPYMHble ANA 3aKpenaieHuns, BONpoc-
61onorMyeckne MoseKysbl COCTOAT U3 Bosiee MeNKUX CTPYKTYPHbIX OTBET, 3aJaHue
eanHULL,.

CxemaTmnyeckun nsobparkaeT CTpoeHmne KpynHbIX BMonormyecknx monekyn | Bonpoc-oTeeT, 3agaHue
(yrnesopgoB, 6e1KOB, AMNUAOB, HYKNENHOBbIX KUCNOT) B 3aBUCMMOCTU OT

NX CTPYKTYPHbIX e4UHULL.

MpoeKT. Yyawmmca MOXKHO AaTb 3afdaHWe NoAroToBuUTb MHGOrpaduKy, OTparkaloyto 0COBeHHOCTM
KPYMHbIX BUONOrMYECKMX MONEKYN (yrneBogos, 6e1KOB, IMNUA0B, HYKNEUHOBbIX KUCIOT).

depmeHTbI
Tema 1.3 ® YyebHHUK: cTp. 18
e Pabouas Tetpagb: cTp. 8

NopcraHpapTbl 8-1.1.4,8-1.1.5

Lienn obyueHun O6bACHAET NOHATUE KDEPMEHTY.
OnucbiBaeT GyHKUMIO pepmeHTa.
OnucbiBaeT AeaTeNbHOCTb GEPMEHTOB.
OnpepenaeT GYHKLUUN NULLEBAPUTE/IbHBIX GEPMEHTOB.
OnucbiBaeT aKTUBHOCTb pepPMEHTOB.
Ob6BbACHAET MeXaHU3M AencTBUA pepMeHTOB.

HaBbiku XXI Beka YmeHne 060CHOBbIBaTb CBOW MbIC/IU; BbIpaXKaTb CBOM UAEW U CYLIATb APYTUX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLIEHWUIO; 3HAHWE MeTOA0B cbopa MHPOopMaLUK
NyTém UccneaoBaHUA; COTPYAHNYECTBO; KOMMYHUKALNA; YMEHUE HaX04ANUTb NyTU
peleHus npobiem; MHGOPMaLMOHHAA TPaMOTHOCTb; MUHTEPAKTUBHOCTb; HaBbIKK
ncnonbsosaHuna NKT.

BcnomoraTtenbHble 3y6oumncTtikm (okono 150 wTyK), ckpenku (50 WTyK), cekyHaomep, bymara,
cpeacTsa KapaHAall, MMCKa.

INEeKTPOHHbIe https://www.youtube.com/watch?v=qqVFkRn8f10

pecypcbl https://www.youtube.com/watch?v=28M vHpoOBY&t=378s

KpaTtkuit nnaH ypoka.

Motusauma. O6cyKaeHWe BKYCOBbIX OLUYLLEHWIN, BO3HMKAOWMX BO BPEMSA MULLEBAPEHUS B POTOBOM
No0CTMU.

O6bAacHeHue. O6bACHEHWE NOHATUA KDEPMEHT»

UccnepgoBaHue. AKTUBHOCTb pepmeHTa

O6bAcHeHMe. MexaHu3m gelcTena pepmeHTa

3akpenneHue.

OueHusaHue.

MOTUBALUA Yuutenb npegnaraeTr ydawuMmca MNPOaHANM3MPOBaATb CUTYALUIO, MNPUBELEHHYIO B
y4yebHMKe 1 CBA3AHHYIO C UX MOBCEAHEBHOM XM3HbO. 3aTem, 3agaBaA BONpockl «Kak, no-salemy, 4To
NPOUCXOAUT C NPOAYKTaMU, KOTOPbIE Mbl CbeZiaem?» 1 «KaK Bbl AyMaeTe, B YeM MOXKET ObITb MPUYMHA TOTO,
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YTO Mbl OLLLyLLL@EM C/TALKMNIM BKYC?», MOBOYKAAET yYaLLMXCA K Pa3MbILLIEHUIO M 0OCYKAEeHUI0. B 3TOT MOMEHT
YYaLMMCA TaKKe HaNnOMWHAOT, KaKne opraHn3mbl UM UX OTAE/bHbIE YAaCTU MOXHO M3y4YaTb C MOMOLLbHO
MWKpPOCKoNa.

OBbACHEHUE Yunteno O6BACHAET yyalWMMCA TMNOHATUA «3IHEeprua akTuBauum» U «bepmMeHTy,
npeaocTaBnaa UHGOPMALLUIO O POAN U 3HaYEHUN GepMEHTOB B 0OMeHe BelLecTB. TaKkkKe OH pacckasbiBaeT
O peakuuax, NpoTeKawWwMx C ydyactmem d¢epmeHTa U 6e3 Hero, obpallas BHMMAHME Yy4YalMXCA Ha
WANOCTPaUMM, NpuBeaEHHbIE B yYebHMKe. [NA Nydllero ycBOEHMA TEMbl MOXXHO MCMONb30BaTb Pa3/INYHbIE
BMAEOMATEPMAbI, LEMOHCTPUPYIOLLME CTPOEHUE GEPMEHTA U €50 POJib B XMMUYECKUX pPeaKLmAX.
[eAatrenbHOCTb. AKTUBHOCTb PepMEHTA
[nAa BbINONHEHWUS 334aHUA yYaLLMeCH CHaYaNa AeNATCA Ha Napbl, NOc/e Yero MM 06bACHAITCA 3Tanbl (Wwaru)
BbINO/IHEHUA AeATeNbHOCTU. 3aTemM yuyuTenb npeanaraeT BbINOAHWUTL MNPAKTUYECKYD paboTy no
MOAENMPOBAHUIO MeXaHW3Ma AelcTBus GepMeHTOB M MpoaHaan3npoBaTb €€, Ucnonb3ya Tabauuy,
npuBeaEéHHYIO B yYebHUKe.

Ob6vsCHAIOMCA 80MPOCHI 015 06CYHOEHUSA:

e B 3TOM onbiTe pyka urpaet posib ¢epmeHTa, HecsioMaHHble 3yOOUYUCTKM npeacTaBanatoT cobomn
cybcTpaT (BellecTso, Ha KoTopoe AencTByeT $epMeHT), a CNOMaHHble 3y6OYUCTKM — MPOAYKT
peakuum (pesynbrat gencTena depmeHTa). CKOPOCTb ABUKEHUA PYKM MPUPABHUBAETCA K aKTUBHOCTU
WUNN CKOPOCTU AencTBmA depmeHTa.

e Ha nocnegytowmx 3Tanax onbiTa JIOMAETCA MeHblue 3y6OUYNCTOK MO CPAaBHEHMUIO C NpeablayWmmm,
NMOCKO/IbKY KOJINYeCcTBO cybcTpaTa (HeCNOMaHHbIX 3y60YMCTOK) yMEHbLUAETCS, TO eCTb MaTepmnana, Ha
KOTOPbIA MOXeT BO03AelcTBOBaTb ¢pepmeHT (pyKa), CTaHOBMTCA MeHblue. Kpome Toro, moxet
BO3HMKATb YCTaNOCTb PYKM, YTO MOMKHO MHTEPNPETUPOBATL KaK CHUMKEHMWE «aKTUBHOCTM» depMeHTa
WAN CKOPOCTM peakumu. HecMoTps Ha To, YTO NPOAOKUTENBHOCTb OMbITa YBEMYMBAETCA, CKOPOCTb
peaKkunmn He OCTAéTcA NOCTOAHHOM, TaK KaK C yMeHblUeHMeM cybcTpaTa YMeHbLIAETCA U KOAIMYECTBO
npoAayKTa.

(015 (¢ 130 17/ YunTenb 06bACHAST yYaLLMMCA MEXaHU3M AeNCTBUA GePMEHTOB C MOMOLLLIO NPUHLMNA
K/IOY—3aMOK» U OEMOHCTPUPYET pasfivyHble M306pakeHMa KakK M3 yd4ebHMKa, TaK U U3 UHTEpPHEeT-
pecypcoB. OH OTMe4YaeT, 4YTO, COMMIAaCHO 3TOMY MPUHUMNY, KaxKablh depmMeHT COOTBETCTBYET TOJIbKO
onpeaenéHHomy cybcTpaTy, TaK Ke KaK K4 MOAXOAWUT TOIbKO K CBOEMY 3aMKy U MOXKET ero OTKpbITb.
Kaxgbli GepmeHT BO34ENCTBYET ANLWb HAa OAHO UM HEDO/bLIOE KOIMYECTBO BELLECTB M YYBCTBUTENEH K
U3MeHeHMAM TemnepaTypbl U YPOBHA pH.

ObcypeHne npoBoAMTCA HA OCHOBE rpaduKoB, NPeACTaBAEHHbIX B pasgene
«MpumeHuUTEe NonyyeHHble 3HaHUA». B pe3ynbTaTe 06CyKAEHUA BbIACHAETCA, YTO KEPaTUH — 3TO TBEPAbIi
M ycTonumMBbI 6enoKk. PepmeHTbl, CNOCOOHbIE ero pacLLlenaaTb, Kak NpaBuao, NPoABAAIOT HanbobLyiO
aKTUMBHOCTb B cnaboluenoyHon cpege (npumepHo npu pH 8-9) 1 Npu HEMHOrO NOBbILEHHOM TeMMepaType
(okono 40-55 °C). 911 ycnoBma cTabuAnnpyoT CTPYKTYpY GepMeHTa 1 YCUAUBAKOT ero B3aMMOAENCTBUE C
cybcTpaTom. TaKKe OTMEYaeTCs, YTo A/1A CPaBHEHUA aKTUBHOCTU KePaTUHA3bI B XO4E IKCNEePUMEHTA MOXKHO
NCNo/b30BaTb ABa NepeMeHHbIX GaKTopa: pa3Hble 3HavyeHua pH (Hanpumep, pH 5, 7, 9, 11) 1 pasaunuHble
TemnepatypHble ycnosua (Hanpumep, 30°C, 40°C, 50°C, 60°C). MNpu 3TOM ABa OCHOBHbIX YC/I0BUA AONMKHbI
0CTaBaTbCA HEM3MEHHbIMM: KOIMYECTBO PpepMeHTa, KOMYECTBO U TUN cybcTpaTa (KepaTuHa). MocKobKy
TONIbKO NpU CTabUNBHOCTU 3TUX NAPAMETPOB MOXKHO 06BEKTUBHO M TOYHO OLEHUTb BAMAHUE TEMNEPATYpPbI
nnun pH Ha aKTUBHOCTb KepaTMHa3sbl. B NpOTMBHOM ciyyae pe3ybTaTbl 6yAyT HETOUYHBIMU M HEHAAEKHbBIMMU.
BbINoNHAIOTCA 3a4aHUA M 0BCYKA3at0TCA BOMPOCHI, NPeACTaB/leHHble B y4ebHMKe.
1. B oTcyTCcTBUME NULLEBAPUTENbHbBIX PEPMEHTOB HEKOTOPbIE NPOAYKTbI becnosie3Hbl Aas opraHnama”. BepHa
v aTa naea? Mouemy? [OTBeT. Ja. Monekyasl numamesbHbix geujecms (y2nesoosl, b6esxu, Aunudsl u op.)
ABAAOMCA KPYNHLIMU CMPYKMYypPamu U 8 MAKom sude He Mmo2ym 6bimb no2aoueHsl U Ucnosab308aHb!
Knemkamu. [luwesapumensHole GepmeHmsl pacwenialom 3mu MoseKynel Ha bonee mesnKue
KOMIMOHeHMsbl, mMaxkue KAaK MOHOCAxapuodbl, OMUHOKUC/AOMbI U MUPHblE KucCaomel, 4ymo Oesaaem
B803MOMCHbIM UX 8CACLIBAHUE U UCMOMNb308AHUE 0OP2aHU3MOM.]
2. Kak genctytoT pepmeHTbl? [OTBET. [elicmsue pepmeHmos — benKossix bUo02UYECKUX KAMAau3amo-
pO8, YCKOPAOWUX XUMUYECKUE PEAKUUU 8 HUBbLIX Op2aHU3MAX, — 0b6BACHAeMCcA € NOMOWbIO NPUHYUNa
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«KAOY—3aMOK». C02/i10CHO 3moMy MNpPUHYUNY, KaxoOoll gepmeHm coomeemcmsyem mosbKo ornpe-
denéHHomy cybcmpamy u 8o30elicmgyem UMEHHO Ha He2o, T0O0OHO MOoMY, KK KoY M00Xo0um mosibKo
K cgoemMy 3aMKy U MOXcem e20 OmKpbims. ]

3. Kak TemnepaTypa BAMAET Ha aKTMBHOCTb depmeHTOB? [OTBET. Temrnepamypa okassisaem mnpAamMoe
8/1USHUE KAK HA CMPYKMypy, MaK U Ha aKmusHocme hepmeHma. lpu HU3Kol memnepamype aKmueHoCMb
hepMeHmMa CHUMaemcs, HO e2o CmpyKkmypa ocmaémcs HeusmeHHol. OnMmumanbHas memnepamypa —
amo memnepamypa, npu Komopoli pepmeHm pabomaem Haubonee 3¢ppekmusHO, U peaxkyuu
npomeKarm ¢ MAaKcumassHol cKopocmeto. OOHAKO NpuU CAUWKOM 8bICOKOU memnepamype besnxkosas
cmpykmypa epmeHma Hapywaemcs (npoucxooum O0eHamypayus), Ymo npusooum K CHUMCEHUI e20
aKmMU8HOCMU U MOAHOMY NpeKpaweHuto delicmeus.]

4. Moyemy 6ONbLIMHCTBO MPOAYKTOB Mbl AO/IKHbI XPaHUTb B XonoaunbHUKe? OBOCHYlTe CBOE MHEHMe.
[OTtBeT. Temnepamypa e xono0dunvHuKke (npumepHo +4 °C) 3HaYUMeENbHO 3aMedsAem aKmMmuU8HOCMb
MUKpPOOp2aHU3mMos U hepmeHmos. 3mo npedomspauwjaem rnopyy nuuu U nomoaaem 00sblie COXPAaHAMb
eé be3onacHoCmMb U Ka4yecmeo.]

dopmaTMBHOe OL,eHUBAHUE

Kputepum oueHnsaHua Martepuan oueHuBaHus
O6bACHAET NoHATME «dEepMEHT», MePeuYncann ero ocCobeHHoCTH. Bonpoc-oTBeT, 3agaHue
Ob6bAcHAeT GyHKUMIO depMeHTa, CBA3bIBAA €€ C ero CTPoOeHnem. Bonpoc-oTBeT, 3agaHune
OnucbiBaeT aeincteme GepMeHTOB HAa OCHOBE peasibHbIX UK [JeAatenbHocTb, BONpOC-
CMOZAENNPOBAHHbIX OMNbITOB. OTBET, 3ajaHune
Ha KOHKpeTHbIX Npumepax onpegenset GyHKUMM NULLEBAPUTENBHbIX 3apgaHne moTmBaumm,
bepMeHTOB B pa3/IMYHbIX NPoOLLeccax NULLEBAPEHUS. BOMPOC-OTBET, 3ajaHne
OnucbiBaeT aenctare GepMeHTOB C MOMOLLbIO NPUHLMNE KKAOY—3aMOKY. Bonpoc-oTBeT, 3agaHue
Ob6bAcCHAET MexaHU3M aencTeuA GpepmeHTOB M 060CHOBbIBAET HaKTOPbI, 3afaHune Ha 3aKkpenneHue,
BAMAIOLLME HA NX aKTUBHOCTb. BOMpPOC-0TBeT

TpaHcnopT Bew,ecTs Yepes KNETOUHYI membpaHy
Tema 1.4 ® YyebHuK: ctp. 22
e Pabouan TeTpagb: cTp. 10

MoacraHaapTbl 8-1.2.1,8-1.2.2,8-1.2.4,8-1.2.5

Lienn obyuyeHus 06BbACHAET NOHATUA «ANPDY3UA» U KOCMOC» B KMBbIX KNETKaX.
OnucbiBaeT mexaHuam anddysnmn n ocmoca Yepes membpaHbl PacTUTEIbHbIX U
KMBOTHbIX K/IETOK.
O6bACHAET NOHATUA «PAroLMUTO3» N KMUHOLIUTO3» B }KUBbIX OpraHM3Max.
AHanuanpyet 3Ha4YeHMe Typropa v nNaasmosimsa 419 HOPMAJbHOro
GYHKLMOHNPOBAHUA KUBOWN KNETKMU.

Hasbiku XXI BeKka YmeHune 060CHOBbIBaTb CBOM MbIC/IN; BblpaxKaTb CBOM UAEMN U CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLNEHWUIO; 3HAHWE MeToA0B cbopa
MHbOPMaLUKN NYTEM UCCNe[0BaHUA; COTPYAHNYECTBO; KOMMYHUKALNA; YMEHUE
HaxoAUTb NyTU pelleHns Npobaem; MHGOPMALNOHHAA FPAMOTHOCTb;
WHTEPAKTUBHOCTb; HAaBblKW UCNONb30BaHMA UKT.

BcnomoraTenbHble 4 0ANHAKOBbIX MO Pa3Mepy XMMUYECKMX CTaKaHa, ANCTUIMPOBaHHaA BOA3,
cpeacTea coJ/ieBble PacTBOPbI Pa3HOW KOHLLEHTPaLuK, 2—3 KapTodenHbl, HOXK.
DNEeKTPOHHbIe https://www.youtube.com/watch?v=2VZQnb2w4Mo

pecypcbl https://www.youtube.com/watch?v=jTDATlaBV-o

https://www.youtube.com/watch?v=itp1Dpz0EnY
https://www.youtube.com/watch?v=5asMngTQgxQ
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KpaTKuii nnaH ypoka.

Mortusauua. Ob6cyKaeHMe CMTyaumm o pacnpocTpaHeHUM apomaTa AyxX0B B KOMHaTe
O6vbAcHeHue. MNepeuyHas nHGopmauma o auddysuu.

UccnepoBaHue. ViamepeHue ckopoctu guddysmm

O6bAcHeHue. MNepBryHaa MHPopmaLuma ob ocmoce.

UccnepoBaHue. OCMOC B KMBbIX TKAHAX

O6bAcHeHue. Mnasmonuns u Typrop. ParoumTos M NMHOLUTOS.

3aKkpenneHue.

OueHuBaHue.

MOTUBALUA Yuntenb npepgnaraet yyawmMmcA MPOaAHANM3MPOBATb CUTyaUUIO, MNPUBEAEHHYIO B
y4yebHUKe M CBA3AHHYHO C UX NOBCEAHEBHOM KU3HbLO. 3aTeM OH 3a4a&T Bonpockl: «Kakmum obpasom 3anax
[AYyXOB PAcNpOCTPAHAETCA NO FOCTUHOM W AOCTMUIAET Balero Hoca?» u «lMoyemMy 3anax AyxOB OLLyLLAETCA He
Cpasy, a Yepes HEKOTOPOe BPeMA?», MOBYKAan yYaLLUXCA K PasMbILLIEHNIO U 0OCYKAEHMIO.

(o]0 (0[50 /[ YynTenb 06bACHAET yHaLWMMCA NOHATUA KKOHLUEHTPAUUAY, «KTPaANEHT KOHLEHTPaUUN» U
«anddysmna», Hanpasaaa UX BHMMAHWe Ha rpaduyeckoe nsobpaxkeHne guddysumn, npeacrasieHHoe B
yuyebHuKe. OTmeuaeTcs, uto auddy3unsa — 3To ABUNKEHME YacTuL, (MOHOB UM Monekyn) us obaactu c bonee
BbICOKOW KOHUEHTpauuen B 061acTb ¢ 60nee HU3KOM KOHLEHTPALUMEN, TO eCTb B HaNnpaBAeHUU rpagmneHTa
KOHUEHTPaLMK, U MPOUCXOAUT B Pe3y/bTaTe UX XaOTUYHOIO (CIy4aMHOro) ABUNKEHMA.

2[00 |F1(0): 7.0, 7| BN NNeATenbHOCTb. U3mepeHue ckopoctu auddysum
OpraHu3yeTca AeATeNbHOCTb AN1A YCBOEHUA YYALLMMUCA HOBbIX 3HAHWI. C 3TOM LeNbio yYallmMeca cHavana
Aenatca Ha napsol. Llenb gaHHOro 3aaHunA — BbIACHUTb, OT Kaknx GakTOpoB 3aBUCUT nNpouecc Andpdy3nm un
HaCKOJ/IbKO BaXKHO COOTHOLLEHWE NA0oWaab NOBEPXHOCTM / 06BbEM ANA NPOHUKHOBEHMWSA BELLECTB B KIETKY.
Yuntenb npegnaraeT y4alMMcs, onnpanch Ha AaHHble U3 Tabauubl B y4ebHUKe, 3aBepLUNTL eé
3ano/siHeHue. MNpu 3ToM, ecan ganHa pebpa Kyba obo3HavaeTca Kak [, To:

e nJolWaab NoBepxHocT (Mm?) = 6 x [2,
o  06BbEM (MM3) = I3,
e OTHOLUEHME MNJIOLLaAN NOBEPXHOCTU K 06bEMY paccumTbiBaeTca no ¢opmyne 6 / L.

OnunHa pebpa Kyba | Bpems oKpallMBaHuA B Nnowaab O6bem Nnowaab
(mm) opaHKeBbl UgeT (cek) | nosepxHocTn (Mm2) | (Mm3) | nosepxHocTh / O6bem
1 20 6 1 6,00
2 41 24 8 3,00
3 76 54 27 2,00
4 104 96 64 1,50
5 188 150 125 1,20
10 600 600 1000 0,60

* ObvAcHAOMCA 80MPOCLI 0419 06CyHOeHUs:
¢ o Mmepe yMeHbLUEHMWA OTHOLLEHWS NIOLLAAN

NMOBEPXHOCTM K 06bEMy Ha rpaduke 600 @

YBE/IMUMBAETCA BPEMA OKpalMBaHuA. ITo

yKasblBaeT Ha obpaTHyto 188 (]

NponopLMoHanbHOCTb. TakMm obpasom, B -

Tenax ¢ 60/1bLWON NAOWaAbio NOBEPXHOCTU (TO g E_ 104 @

eCcTb C MeHbLUMMMK pasmepamu) guddysua § 5

npoucxoamT bbicTpee. 53 h *

e Koraa oTHoLLEHWe NAoLLLaaAn NOBEPXHOCTH g' g a °

K O06bEéMy Be/MKO, BelectBa MOryT s X

NPOHUKaTb B KNeTKy 3a 6osiee KopoTKoe §.§ 20 ®

Bpems. ITO O3HayaeT, YTO B MaJeHbKUX
Knetkax auddysma npoucxoant 6onee 0
apdpektTMBHO. O 3TON NPUYUHE KUBblE
KNEeTKMU, KaK NpaBuno, UMelT Hebonblume

\ 4

06 T2 11151179 3 6
Mnowaab nosepxHoctn / O6bem (Mm)
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pasmepbl UM COCTOAT M3 COTEH MMKPOCKOMUYECKMX KIeToK. Hanpumep, BcacbiBaloLLaa NOBEPXHOCTb

TOHKOTO KULLEYHMKa.

e ®aKTOpbI, BAUAIOLWME HA CKOPOCTb ANPDY3nK:

v/ CoOTHOLLEHWE NNOWAAM NOBEPXHOCTM K 06bEMY — MO Mepe yBeNMYEeHWUs COOTHOLIEHMA MEKIy
N0LWaAblo NOBEPXHOCTU KNETKN U e€é 06 béMom anddysua npomncxoaumt bbictpee. M03TOMy B KNeTKax
MeHbLLEero pasmepa obmeH BelecTB ocyllecTsaseTca bonee apPeKTMBHO.

v' [pagmMeHT KOHUEHTpaumMm — uyem 6onblle pasHMLa MeXy CPpefoil C BbICOKOM KOHLLeHTpaumeit
BELLECTBA M Cpefioi C HU3KOM KOHLEHTpaumen, Tem bbicTpee nponcxoant anddysus.

v/ TemnepaTypa — C NOBbILEHMEM TEMMNEPATYPbl YBENUYMBAETCA KUHETUYECKAA SHEPIUA MOEKY, UTO
YCKOPAET X ABUXKEHWNE U, COOTBETCTBEHHO, Npouecc Anddysunn.

v\ Pa3smep MO/IeKYN — Me/IKMe MOJIEKY bl MPOXOAAT Yepes3 KNeTOUHY0 MmembpaHy nerdye u bbictpee,
NO3TOMY UX CKOPOCTb ANddy3nm BbiLle.

v/ ArperaTHoe COCTOfiHMeE BellecTBa — BellecTBa B ra3006pa3Hom cocTosaHun anddyHAnpyoT BbicTpee,
B XMOKOM — MeaneHHee, a B TBEPAOM coCTOosHMU Anddysma ouveHb cnabas MAM NpPaKTUYECKU
OTCYyTCTBYeT.

o)V e [0/ 3HaueHne anddysmm ona KUBbIX OPraHU3MOB OOBACHAETCA Y4YalMMCA Ha OCHOBE
passnyHbIX BUONOrMYECKMX NpoLeccoB. K aTMM npoueccam OTHOCATCA ra300bMeH MeXKay a/fibBEONaMMU U
KanuAnapamu B NErkux, obMeH rasoB B JIMCTbAX BO BPEMA AbIXaHUA, a TaKKe Nepexos PacTBOPEHHOWM
rNIIOKO3bl U1 AMMHOKMCNOT U3 NOJIOCTM KMLLIEYHUKA B KPOBEHOCHbIE KanWANApbl B NpoLecce NueBapeHus.
3aTem yuutenb otmedaeTr, Yto anddysma Boabl HA3bIBAETCA OCMOCOM, M Ha OCHOBE W3006parKeHuH,
npuBeaEHHbIX B y4uebHMKe, 06BACHAETCA TaKKe NpoLuecc ocMmoca.

Z(e(@)]File): 7V Z138 [leAaTeNbHOCTb. OCMOC B KMUBbIX TKAHAX
[ns yCBOEHUA HOBbIX 3HAHWUIN yYaLLMMMUCA OpraHu3yeTca gesaTenbHoCTb. C 3TOM Lenblo yyalmeca cHavana
[enATcA Ha napbl. ITa AeATeNbHOCTb HanpasaeHa Ha HabaloAeHMe NpoLLecca OCMOCA U CPAaBHEHME BANAHUA
Pa3NMYHbBIX KOHLEHTPaLMIA COMM Ha KAEeTKM KapTodena. MNocne BbINOAHEHWUA 3KCNEpPUMEHTa y4yuTesb
npegnaraeT y4alwMmcs 3anoNHUTb Tabanuy B yuebHMKe Ha OCHOBE MOJIYYEHHbIX JAHHbIX.

ObvACHAOMCA 80r1POCsI 0719 06CyHOeHUA:

e  M3meHeHWA B 4iHE TOMTUKOB KapTodensa HanpAmMyto CBA3aHbl C KOHLLEHTPaLMel CoieBblX PpacTBOPOB.
3TN n3MeHeHMA 06BACHAITCA NPOLLECCOM OCMOCa.

v PacTBOpbI C KOHUEHTpaumen conu, pasHoi 0 (ANCTUAANPOBAHHAEA BOAA), MU C HU3KOM
KOHLLEHTpaLMen CYNTAOTCA TMNOTOHUYECKOM Cpeaol, TO ecTb BOAbI B cpese 6o/blue, Yem B KeTKax
KapTodens. Boga noctynaeT B KNETKM KapTodena NnocpescTBOM OCMOCA. B pesynbTate KNeTku
HabyxaloT, TOMTUKKN KapTodena yainHAKTCA U CTaHOBATCA Bosiee KECTKUMM.

v" Mo mepe yseanueHma KoHueHTpauumn conm (1, 2, 3 r/100 mn) nam B pacTeopax C BbICOKOM
KOHLLEHTpaLMeN Conun cpesa CTaHOBUTCA BCE Bosiee rMnepTOHNYECKOM, TO eCTb KOIMYECTBO BOAbI B
pacTBOpe YMEHbLUAETCA, @ KONIMYECTBO COMMN YBENNYMBAETCA. B 3TOM cnyyae Boga BbIXOAUT M3 KNETOK
KapTodena HapyKy, U KNEeTKN TepAA BOAY, CbeXXMBaOTCA. B pe3ynbTaTte NOMTUKM KapTodens
YKOPauMBalOTCA U CTaHOBATCA 6osiee TMOKUMM U MATKUMU.

v/ PacTBOp, B KOTOPOM MPaKTUYECKN He HabNoAAETCA U3MEHEHMA A/IMHbI, CYUTAETCA U3OTOHUYECKUM —
3/1,eCb BOA00OOMEH MEXKAY KNETKOM U cpenoi HaxoamnTcs B paBHOBECUM.

(o)53-1[e 13217/ Ha ocHOBe pe3ynbTaToB NPOBEAEHHOIO YYaLLMMUCA IKCNEPUMEHTA yuuUTeNb 0bbACHAET
YYaWMMCS MOHATMA «MNAA3MOAM3» U  «Typrop».  3HayeHMe 3TUX MPOLEcCcoB ANA HOPManbHOro
OYHKUMOHMPOBAHUA KMBbLIX KJETOK aHanuM3uMpyeTcA C npuBedeHvem npumepos. [anee yuutenb
NPUWB/EKaeT yyalwmxcs K ydactuio B npouecce «Moaymaii. O6cyan. Nogenucb». B xoze obcyaeHus
BbIAACHAETCA, YTO B COCTaBE Pa3/INYHbIX yA06peHUI coaepRuTca 6oblloe KOANYECTBO conei. YpeamepHoe
NCNONb30BaHWE YA006peHUIA yBENNUMBAET KOHLUEHTPALMIO CONEW B NOYBE, YTO MOKET MPUBECTU K BbIXOAY
BOZbl U3 KOpHei B 0bpaTHOM HanpasaeHun (ocmocom). B pesynbTaTe pacTeHne 06e3BOXKMBAETCA U BAHET,
YTO BbI3bIBAET CEPbE3Hble MNOCNeAcTBMA A8 ero pas3ButuA. [anee yuutenb OOBACHAET MNOHATUA
«paroumnTos» M «MNMHOUMTO3» U paccMaTpmMBaeT 3TW MNPoOLEcCcbl C TOYKU 3PEHUA HOPMASbHOIo
GYHKLMOHUPOBAHUA, B OCOBEHHOCTM Y OLHOK/AETOYHbIX OPraHM3MOB W ielMKouuToB. B 3aBucMMmoOCTM OT
YPOBHSA KNacca TakKe MOXKeT ObiTb NPoBeAEH CPaBHUTENbHbIN aHaNN3 NpoueccoB parountosa u andodysum,
KaK YKa3aHo B cneaytouen Tabaumue.
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Ocob6eHHOCTb darouutos Anddysua

MexaHu3m AKTMBHbI TPAHCMOPT UK NepeHocC MaccuMBHbIV TPAHCMOPT UK NepeHocC

Pacxop sHeprum TpebyeT sHeprum DHeprua He TpebyeTca

Ponb KneTtku MocpencTBOM BbINAYMBAHUIA BewecTBa nepemeLllatoTca
KNeTo4YHON membpaHbl BeLecTBo CaMOCTOATE/IbHO MO HanpaB/eHUto
OKpY)KaeTcsa 1 NornowaeTca BHYTPb rpagMeHTa KOHLEHTPpaLUuu.
KNEeTKMU.

TpaHcnopTupyemoe | KpynHble YacTuubl (6aktepuu, Hebonblume moneKkynbl (Kucnopog,

BELLECTBO dbparmeHTbl KETOK) YrIeKUC/IbIM a3, BoAa, I0Ko3a 1 T.4,)

YyacTue Knetku MpoucxoauT NPU aKTUBHOM y4acTUK MaccMBHO NPOXOAAT YEPE3 KNETOUHYIO
memMbpaHbl (0bpasyeTca ny3bIpek). membpaHy

Mpumep MornouieHne bakTepun 6enbimm Mepexon Kncnopoga 13 anbBeos B
KNeTKaMW KpoBMU KpoBb

Ha npuBeaéHHom B pybpuke «lpumeHUTe MOAYYEHHble 3HaHMA» rpaduke
HabntogaeTcA BAMAHME OCMOCA U FPAAMEHTA KOHLEHTPAL MM Ha U3MEHEHME MacCbl TIOMTUKOB KapTodens.
Yyalmecs aHanM3npytoT 3TOT rpadmK, obcyKaatoTca pesyabTaTtbl. B xoae 06cyKAeHWA BbIACHAETCA, YTO NpU
HU3KOW KOHUEHTpauuu caxapa (Hanpumep, B AuanasoHe 0-0,3 monb/am3) cpepa craHoOBMTCA
TMNOTOHUYECKOM MO OTHOLIEHUIO K LMTOMNIa3Me KNeToK KapTodenda. B aTom ciyyae KOAMYecTBo caxapa B
cpene MeHblle, a Bogbl 6onblue, NO3TOMY BOAA NOCTYNAeT B KNETKY NOCpeacTBoM ocmoca. B pesynbTaTe
Macca TOMTUKOB KapTodens ysennumsaetca. Ha rpaduke B 3Tom yyacTke MU3MeHeEHME Maccbl 0TobparkaeTcs
NOMOXUTE/IbHBIMM 3HaUYeHUAMMN. Mo Mepe yBeNNYeHUA KOHLEHTpaumm caxapa (npumepHo ot 0,4 monb/am3
W Bbllle) cpesa CTaHOBUTCA MNEePTOHNYECKON. B 3TOM caydae KOAMYECTBO caxapa B cpege bonblue, Yem
BHYTPW KNETKK, @ BOAbl — MeHbLLe, MO3TOMY BOAA BbIXOAUT U3 KNETKM NOCPeACcTBOM Ocmoca. B pesynbTaTe
Macca JIOMTUKOB KapTodens ymeHbluaeTcs, M 3To oTobpaykaeTca Ha rpaduke Kak oTpuuLaTesibHoe
nsmeHeHune. Touyka Ha rpaduKke, rae M3meHeHwe maccbl coctasnfetr 0% (npumepHo 0,4 monb/gm3),
COOTBETCTBYET M30TOHMYECKON cpeae, TO ecTb cpese, B KOTOPOM KOHLEeHTpaLmA caxapa paBHa TakoBOM B
KneTkax kaptodena. B asTom cayvyae ocMoC He NPOUCXOANT, TaK KaK NOCTYMEHME U BbIXOA, BOAbI U3 KJIETKU
HaxoaATCA B paBHOBECUUW. TaKoe COCTOAHME Ha3blBAeTCA AMHAMUYECKMM PaBHOBECUEM.

BbiNosHAOTCA 3agaHuUsA, NpuBeaEéHHbIE B y4eOHUKe, U 06CyXaatoTca Bonpockl. Bo Bpems
obcyKaeHma obecneybTe y4aLwMMCs BO3MOXKHOCTb CBOOOAHO BbICKa3blBaTb BCE BOSMOMHbIE OTBETbI.

1. Y10 TaKkoe rpaAMeHT KOHUEHTPaLMM M KaK OH BAMAET HA TPAHCMOPT BELLECTB Yepes3 KAeTOYHYHo
membpany? [OTBeT. padueHm KOHUeHMpauyuu — 3mMo PasHUUd 8 KOHUeHmMpauyuu sewecmsa Mexoy
08yMsA paszauvHeiMu obaacmamu (Hanpumep, 8Hympu U CHApyxu Kaemku). padueHm KoHUeHmpayuu
onpedessem, 8 KAKOM HAMNpassneHuu U KAKumM crocobom (C ucrnonb3osaHuem 3sHepeuu unu be3 Heé)
seuwjecmeo bydem npoxodume Yyepes KAemovHyro memopaHry.]

2. Y aMébbl, 3KMBYLLEN B NPECHON BOAE, €CTb COKPaTUTE/IbHAA BaKyo/ib, C NOMOLLbIO KOTOPOW OHa yaanseT
BoAy M3 KneTkn. OgHako y amébbl, obuTatollelt B CONEHOM BoAe, TaKOW BaKyoau HeT. Noyemy? O6oCHyiTe
cBoi oTeeT. [OTBeT. AMEDBLI, obumarowue 8 npecHoli sode, xcusym 8 eurilomoHu4yeckoli cpede. 3mo
03Ha4Yaem, Ymo Kosuvyecmso coseli (Unu UOHO8) 8 OKpyxaroweli cpede MmeHbule, YemM 8HYyMpPU Kaemku. B
pe3synaomame smoli pasHuuybl 800a nocmynaem 8 Kaemky rnymém ocmoca. Ecau 8 Kaemky nonadém
CAUWKOM MHO20 800bl, OHO MOXtem sa0rHymeo. lloamomy améba peaynspHO 8b1800UM U3AUWEK 800bI C
rnomouwibro cokpamumenoHol 8aKyonu. AMEbbl, obumaroujue 8 conéHoli so0e, #usym 8 euriepmoHu4YecKkol
cpede. B amom cnyyae KoHuyeHmpayua coneli 8 okpyxcarowjell conéHoli sode sbluie, yem 80 BHympeHHel
cpede Kaemku. B makux yciosusx 800a 08uicemcs He 8HymMpb KAemMKU, d HA060pom — U3 KAemKu HapyHcy.
Moamomy y améb, x»usyuux 8 conéHoli sode, ocmomuyeckoe dasseHue oKkpyxaroujeli cpedol svlule, Yem
8HYMPU Kaemku, u 8000 He nocmynaem 8 KAemky, U3-3a 4e2o nompebHocmu 8 cokpamumesbHol 8aKkyonu
0117 8bleedeHus 8006l Hem. ]

3. Kakue oTnmuma cywectsytoT mexay darountosom n guododysmnein? [OTeeT. Xomsa ¢pazoyumos u ouggy3sus
06a c8A3aHbI C NOCMynaAeHUeM 8eWEeCcms 8 Knemky, o ceoeli cymu OHU 0Cyu,ecmanfaromca nocpedcmesom
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Pa3aUYHbIX MexaHu3mos. Auggy3us — amo dsuxceHuUe MoseKys U3 cpedsbi C 8bICOKOU KoHUeHmpayueli 8
cpedy ¢ Huskoli KoHueHmpauyuel, U amom npouyecc He mpebyem 3ampam 3Hepauu. Hanpumep,
nocmynsaeHue  KUcsaopooda U3 anbBeos1 8  KPoBb  Mmpoucxooum nymém Jughpysuu.
®azoyumos re npedcmassasem coboli npouyecc, Npu KOMOPOM KAemoyHas membpaHa oxeamelsaem
KpyrHbie gewjecmaa u rnoaaou,aem ux 8Hympb Kaemxu. 3mom npouyecc mpebyem sHepauu U 0mHocumcsa
K sudam aKmueHo20 mpaHcropma. [lpumepom pazouyumo3sa Asademca noaaoujeHue aelikoyumom
6akmepuu.]

¢opmam BHO€e oueHuBaHune

Kputepum oueHuBaHusa Marepuan oueHuUBaHUA
O6bacHAET NOHATUA «ANDDY3UA» N KOCMOCY B XKUBbIX KNETKaX C 3afaHne mMoTUBaL MK, BONpoC-
npuseseHNeM NPUMepPOB. OTBET, 3aZaHune

Ob6bacHAeT mexaHn3ambl andody3mmn n ocmoca B MembpaHax JeAatenbHoCTb, 3a8aHMA onA
PacTUTENbHbIX U KMUBOTHbIX KNETOK, M306parkan Ux CXeMaTUYECKM. 3aKpenieHna, BONpoc-oTeeT
O6bAcHAET NOHATUA «daroumTo3» U «MUHOLMUTO3» B XKUBDIX Bonpoc-oTseT, 3agaHue
OpraHu3amax, nepeymcaan nx ocobeHHocTH.

AHanunsnpyeT 3Ha4YeHWe Typropa u Naasmon3a 418 HOPManbHOroO [eAaTenbHOCTb, BONPOC-OTBET,
bYHKLMOHNPOBAHUA XKMBOWN KNETKM, MOAENNPYA 3TN NPOLLECChI. 3agaHue

MpoeKT. Yuawmmca MOXKHO NOPyYnUTb NOArOTOBKY MHPOrpadmKM, NOCBAWEHHON NepeHoCy BewecTs Yepes
KNEeTOYHYI0 MembBpaHy.
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PA3SAEN 2 PACTUTE/IbHbIA OPTAHU3M

Tema Ne HasBaHue Yacbl | Yue6HuK| Pabouas
(ctp.) TeTpaab
(ctp.)
Tema 2.1 PacTuTenbHbIM OpraHM3m 1 razaoobmeH 3 34 18
Tema 2.2 doTocuHTE3 2 38 19
MCO-2 1
Tema 2.3 TpaHCcNopT BELLECTB B PACTUTE/IbHOM OpraHu3me 4 42 21
Hayka, TexHonorus, usHo. O6obwatome 1 49 75
3a4aHus
MCO-3 1
BCEro 12

KpaTtkoe copep)kaHue pasgena
Yyawmecs yKe BAafelOT HaBblKaMW ONpesesieHMA U ONUCAHWUA BereTaTMBHbLIX OPraHoB pacTeHuit (no
BHELWHEMY CTPOEHMUIO, cpese obuTaHus U T. 4.) B pamKax npegmeTtoB «lo3HaHMe mupa», «lpupoaa» u
«Bbuonorua» 3a 7- Knacc. B Havane pAaHHOro pasgena yuutenb byner pas3suBaTb 3HAHUA U YMEHUA
yYalMxcs, Kacatowmecs aHaTOMUYECKOrO CTPOEHWUSA PACTUTENIbHOIO OPraHM3ma, a TaKMKe BereTtaTMBHbIX
OpraHoB, TaKMX KaK KopeHb, cTebenb W AUCT, W TKaHel, W3 KOTOPbIX OHM  COCTOAT.
Yyalumecs TaKKe nosy4aT npeacraB/ieHne O TPaHCMOPTUPOBKE BOAbI, MUHEPAJSIbHBIX M OPraHUYecKux
BeLLecTs, He0HXOANMMbBIX ANA POCTa U Pa3BUTUA PAaCcTeHUI, NO BceMy opraHu3amy. OHM CMOTYT CpaBHMBATb
TKAHW KOpHSA, cTebna M AncTa No MX CTPOEHMIO U PYHKUMAM, MOAYy4aT 3HAHWUA O NpUcnocobneHusx,
bGOpPMUPYIOWMXCA B Pas/IMYHBIX YC/OBUAX Cpedbl, M CMOTyT MPOAEMOHCTPUPOBATb CBOW HaBbIKM.
Kpome TOro, yyawmeca cmoryT obbACHATb, KaK BELLECTBA NMEpPeMELLAloTCs MeXAy KopHem, ctebiem u
JNIUCTOM, aHann3npoBaTb GAKTOPbI, BAMAIOLWLME Ha MPOLECC TPAHCNOPTMPOBKM (CBET, TemnepaTtypa,
BNAXHOCTb U Ap.), U NPOBOANUTb aHaNM3 rpaduKoB 1 n3obpaxkeHnin. OCBOEHUE ITUX TEM CO3L3ET OCHOBY
ana GopMMPOBaHMA HaBbIKOB KaacCUPMKALMM PacTEHU B CTApLIMX Kjaaccax, BKAOYAA 0b6bACHEeHMWe
61oN0rnMYeckoro pasHoobpasma 1 rpynnmMpPoOBKY No 06LWMM NPU3HAKaM.

BeeaeHue B pasgen

Yyalwmmes [aétca 3afaHue npoyuntatb MHPOPMALMIO HA NEPBOMN CTpaHUUe pasgena «PacTUTenbHbIN
opraHMam» B y4yebHMKe, nocne 4Yero o0b6CYXKAAOTCA BONPOCHI, nNpuBeAEHHble B  y4ebHUKe.
PekomeHayeTcA co3aaTtb B Knacce cBO6OAHYIO 06CTaHOBKY, CNOCObCTBYOLWYO 6oNee akTUBHOMY y4acTUIO
YYaLLMXCA B OOCYKAEHMAX U MOOLLPAIOLLYIO UX K CAMOCTOATENbHOMY BblParKEHUIO CBOMX MbIC/EN.

e /I3 KaKUX TKaHeMN COCTOAT KOpeHb, cTebesib U NNUCT CEMEHHbIX pacTeHuii? [OTBeT. Imu opaaHel
(KopeHb, cmebenab U aAUCM) COCMOAM KAK MUHUMYM U3 mMpéx cucmem mKaHel, 8biMoMHAUWUX
pasnauyHele ¢yHkyuu: 1) Cucmema nokposHoli mKkaHu, 2) Cucmema nposodaweli mkaHu u 3)
Cucmema ocHO8HOU MKAHU.]

e KaKkue dakTopbl ABAAKOTCA AMMUTUPYIOWMMUM ANA NPOLLECCOB AblXaHUA U GOTOCUHTE3a pacTEHUI?
[OTBeT. lMpoueccs! ObixaHUA U homocuHmesa y pacmeHuli 3aeucam om passauYHbIX 8HEWHUX U
8HYMpeHHUX haKmopos. Hekomopebie U3 amux ¢haKmopos uzparom 02paHU4UBarOWYHo POab — MO
ecme npu ux HeAoCMAMKe CKOPOCMb MPOYECCd CHUXAEMCSA UAU MOAHOCMbIO MPeKpaujaemcs.
Csem, yenekucnbili 2az (COz), memnepamypa u 8000 ABAAOMCA OCHOBHbIMU 02PAHUYUBAOWUMU
akmopamu 011 pomocuHmesa. [aa ObIXAHUA OCHOBHbLIMU AUMUMUPYIOWUMU PAKMopamu
ABAAIOMCA KUC/A0POO, memMrepamypa U UCMOYHUKU 3Hepauu (eatoKo3za u 0p.). Temnepamypa
cyumaemca obwWUM AUMUMUPYIOWUM GBaKmopom 0158 o060oux npoyeccos, MAK KAk mnpu
memmnepamype HUXe Usau 8bluie 0NMUMAsIbHO20 YPOBHA AKMUBHOCMb (hepMeHMOo8 CHUXaemcs, U
npoyeccel 3ameodnaomcs. ]

e KaK CTpoeHMe cocygoB Kcunembl U $nosmbl CBA3aHbl ¢ UX PyHKumamu? [OTBeT. ¥ pacmeHul
Kcunema u ¢hs103mMa A87580MCA OCHOBHbLIMU KOMIOHEHMAaMU nposodsuieli mkaHesoli cucmemel, U
UX cmpoeHue nosHOCMbH coomeemcmayem 8blnoaHAeMbIM yHKUUAM. Kcunema obecrieyusaem
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HerpepbigHbIU MpPaAHCIopm 800bl U MUHEpPAsIbHbIX 8eUEecms8 0m KOPHA K AUCMbAM. 9ma MKaHb
cocmoum u3 MEpmebix KemoK, Komopsle 0bpa3sytom mpybyameie KaHasbl (cocyOsl U mpaxeudsi)
019 moka 800bl. bnaeodaps omcymcmeuro HusblX K/AemoOK conpomussneHue 8 cucmeme
MUHUMQsbHO, U 8004 nepemeuwjaemca bbicmpee. ®103Ma e mpaHcnopmupyem aa0Ko3y u opyaue
opeaHu4ecKue sewecmea, obpasyrowueca 8 pesynbsmame GomocuHmesa, K mem Yacmam
pacmeHus, ede oHU Heobxodumbl, NPUYEM 8 aAOOM HaNpasneHUU — KAK 88EpX, MAK U B8HU3.
®n0amMa cocmoum U3 IUBbLIX K/AEMOK, U [OCKO/IbKY 3mom [poyecc A8/ASemca aKMuUHbIM
mpaHcnopmom, oH mpebyem 3ampam 3Hepauu.]

PacTutenbHbIN OpraHusm u rasoobmeH

Tema 2.1 ® YyebHuk: cTp. 34
e Pabouas TeTpagpb: cTp. 18
MoacTaHaapThl 8-1.3.3,8-1.4.2,8-1.4.3, 8-1.5.1
Llenn obyueHus Ob6bACHAET 3HaYeHUe cneLmanu3aLmn K1eTok B OpraHu3me pacTeHus.

OnpeaenseT TKaHW B BEreTaTUBHbIX OpraHax LLBETKOBbIX PAaCTEHUMN.
OnucbiBaeT aHaTOMUYECKOE CTPOEHME /IUCTA.
OnucbIBaeT ponb 3aMblKaloLWMX KNETOK B ra3006MeHe.

HaBbiku XXI BeKa YMeHue 060CHOBbLIBaTb CBOW MbICAU; BblpayKkaTb CBOM UAEW W CAYLWATb APYTUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILINEHMIO; 3HaHWe MeTofoB cbopa
nHGoOpMaLMK NYTEM UCCNeO0BaHUSA; COTPYAHUYECTBO; KOMMYHUKALMS; YMEHME
HaXoAWTb NYTU pelleHnsa Npobaem; MHGOPMaLMOHHANA TPaMOTHOCTb;
MHTEPAKTUBHOCTb; HaBbIKM UCNONb30BaHMA UKT.

BcnomoratenbHble MnakaTbl, BUAEOMATEPMAbI AEMOHCTPUPYIOLLME YPOBHN OpraHM3aLmm
cpepcrsa MHOFOKNETOYHbIX OPraHWU3MOB.

INEeKTPOHHbIe https://www.youtube.com/watch?v=mQ26kiraKvU

pecypcobl

KpaTKuii nnaH ypoka.

Motusauusa. ObcyKaeHne ocobeHHOCTelN CTPOEHMA OPraHOB PacTeHUs
O6bacHeHue. KnaccudurKkauma pacTUTENbHbIX TKAHEN

UccnepoBaHue. CneupmannsnpoBaHHbIE KAETKM PAaCTUTENbHOMO OpraHnM3ma
O6bacHeHne. OcobeHHOCTU CTPOEHMA N GYHKLUMN PACTUTENIbHbIX TKAHEMN.
3akpenneHue.

OueHuBaHue.

YuuTenb akTyanusmpyeT 3HaHMA yYalLMXCA, YCBOEHHbIE Ha YpoKax «[o3HaHWe MUpa» u
«Mpupoaa», 0 YpoOBHAX OpPraHM3aLUmM OPraHM3MoB, 1, YTobbl BbI3BaTb MHTEPEC K TeMe, 3a4aéT BOMNPOCHI:
«KaKk Bbl AymaeTte, nMoyYemy BCE K/ETKU PasfiMuHbI?y, «M0 KakumM 0COBEHHOCTAM, MO-BallemMy MHEHWIO,
06beaMHEHbI KNETKU U TKAHM B OpraHax?». 3TMMMU BONPOCAMM OH NOBYKAAET yYaLMXCA K PasMbILLIEHUAM
n obcyKaeHuto.

quTenb, HaMNoOMMHasA Yy4YalMMCS NOHATME «TKaHb» KaK OWH U3 YpOBHE opraHM3aumnm
YKMBbIX CyLLecTB, 0OBbACHAET 3HaYeHMe cneLnannsaLmm KNeTok. 3atem oH obpallaeT BHUMaHME yYeHUKOB
Ha TO, YTO, MO MHEHMIO HEKOTOPbIX YYEHbIX, KNaccudMKaLMa TKaHeN OCHOBbLIBAETCA HA MX MPOUCXOMKAEHUM
N GYHKUMAX, BbINOAHAEMbIX B OpraHM3me pacTeHusa. TKaHW TakKe rpynnupyroTca no ux Gusmoaornyeckoi
bYHKUMU U cTpoeHMto. CyLecTByeT U KnaccuduKauma, OCHOBaHHAA Ha Pas/IMYHbIX TUMaX KAETOK, BXOAALLMX
B COCTaB PaCcTUTE/IbHbIX TKaHel. Kpome Toro, ydalmmes o6 bACHAETCA, YTO PacTUTE/IbHbIE TKAHW 4eNATCs Ha

28



obpasoBaTtesibHble (MepucTeMbl) U MOCTOAHHbIE TKAHM B 3aBUCMMOCTU OT UX QYHKLMN, NMPOUCXOKLEHMA U
pa3BuTuA. Takoe geneHne NoMOoraeT iyyLle NOHATb NPOLLeCChl POCTa U Pa3BUTUA PACTEHMIA.
O6pasoBaTenibHble TKAHWM 06/134al0T CNOCOBHOCTbIO K AefieHuto, GOPMUPYIOT HOBble KAETKU MU
NPUCYTCTBYIOT BO BCEX OPraHax C paHHWUX 3TanoB pa3BuUTUA pacTeHMA. OHM obecrneymBatoT Kak NPOAO/bHbIMN,
TaK M NonepeYHbl PocT pacTeHus. NocTosHHbIE TKaHM Pa3BMBAlOTCA M3 0O6Pa30BaATE/IbHbLIX U COCTOAT U3
KNETOK, YTPATUBLLMX CMOCOBHOCTb K AeNEHMI0 U CMeLnanm3nMpoBaBLLIMXCA HA BbINOJHEHMM ONpeaeNEHHbIX
bYHKUMIA. ToCTOsAHHbBIE TKAaHWM B CTPYKTYpE pacTeHua obecneynBatoT ero yCToMuMBoCTb, 0OMeH BeLecTs u
ApYrve KU3HeHHO BaXKHble GyHKLMU. YunTenb coobLLaeT yYalmMCs, YTO K OCHOBHbIM TUMAM NOCTOSHHbIX
TKaHel OTHOCATCA NapeHXMMa U MexaHU4YecKne TKaHu. Takaa KnaccuduKaums cBasaHa ¢ TeEM, YTO MHOTUe
YYEHbIE CYMTALOT, YTO PaACTEHME COCTOMUT M3 TPEX OCHOBHbIX TKAHEBbLIX CUCTEM: NOKPOBHOM, NPOBOAALLEN U
OCHOBHOW TKAHEBOM CUCTEMBI.

AeAatenbHocTb. CneunannsmMposaHHble KNETKM PacTUTENIbHOTO OpraHnsma.

Yuntenb HanOMMHAaEeT y4yalMMCA 3HaHWA O CMeuMasM3MpPOBaHHbIX KeTKaX, YCBOEHHble Ha ypoKax
Buonorun B 7-m Knacce, n Aenut vx Ha napbl. OH obpaluaeT BHUMaHMe yyallmxca Ha usobpaxkeHua B
y4ebHMKe, Ha OCHOBE KOTOPbIX OHM A0/IXHbI 3aN0NHUTL TabauLy, NpeBapuTeNbHO NepeHecs ee B TeTPajp.

KneTku dyHKUUSA OcHoBHble 0cobeHHOCTH

KopHeBble BOSIOCKU MornoweHne Boabl U CneumannsnpoBaHHble YAJANHEHHbIE BbIPOCTbI
MUWHEepPasbHbIX BELWLECTB U3 | MOKPOBHbIX KNETOK. YBEAUYMBAIOT NJoLaab
nouyBbl CONPUKOCHOBEHUS C MOYBOW.

KneTku doToCHHTES BoraTa xnoponsiactamu.

doTOCMHTE3MpPYIOLWEN

TKaHU

KneTtkun nposogawei | TpaHCNopTMPOBKa BOAbI U CoCTOUT U3 MepTBbIX KNeToK. MonepeyHble

TKaHU MWHepasbHbIX BEWECTB U3 | MeperopoaKkm 3STUX KNeToK paspyLuatoTcs,
KOpHSA B cTebesib 1 INCTbA obpa3sya TpybuaTyio dpopmy.

KneTkn noKpoBHOI PerynuposaHue CoCToUT U3 ABYX CNeunann3npoBaHHbIX

TKaHU rasoobmeHa u 3aMblKaloLWMX KneTok. OTKpbIBaeTcs u
TpaHcnupaumm 3aKpblBaeTcA B 3aBUCMMOCTU OT TYPropHoro

OaB/ieHus.

Ob6vacHAOMCcA 8onpocsl 0418 06cyHOeHUA:

e B 3aBMCMMOCTM OT BbINOJIHAEMOWN YHKLMWU, KOPHEBbIE BONOCKM BCTPEYAIOTCS B KOPHE; KIETKU
bOTOCUHTE3UpPYIOWEN TKAHWM — NPEUMYLLECTBEHHO B JIMCTbAX; KJAETKM MPOBOAALLEN TKAaHU — B
KopHe, ctebie U INCTbAX; KNETKU NOKPOBHON TKAHWU — B OCHOBHOM B /INCTbAX.

e Karpaa M3 3TUX KNETOK afanTMpoBaHa K BbIMO/MHEHMIO cBoel ¢yHKUMKU. Hanpumep, KopHeBble
BOJIOCKM TOHKUE W YAOJMHEHHblE, 4YTOObl YBENWYUTL NAOWAAb COMPUKOCHOBEHMA C MOYBOW.
doToCHHTE3NPYIOWME KNEeTKU BoraTbl xaoponaactamu. Knetkn nposoasalen TKaHM npeacTaBaatoT
coboli TpybuaTble M MEpPTBble CTPYKTYPbl AN HEMNPEPbIBHOW TPaHCNOPTUPOBKU BoAbl. KneTku
NMOKPOBHOM TKAHW COCTOAT M3 ABYX 3aMbIKAIOLWMX KNETOK, CNOCOOHbIX pearnpoBaTb Ha TypropHoe
[aBNeHue.

Yuntenb 06bACHAET yYalMMca BUAbl 06pa3oBaTe/bHbIX M NOCTOSAHHbIX TKAHEN, UX
OCHOBHbI€ CTPYKTYpHble 0COBEHHOCTH, a TaK:Ke YaCcTU PacTUTENIbHOIO OPraHM3ma, B KOTOPbIX OHU
BCTPEYatoTCA, CBA3bIBAS 3TO C UX QYHKUMAMM.
B HacToAWee BpemMA pacTUTeNbHble TKaHU, 0bbeguHAowWwMe B cebe pag NPUHLMNOB KaaccuburKaumu,
MOXHO CrpynnMpoBaTb caeayowmm obpasom:
ObpasoBaTesibHas TKaHb (mepuctema)

e BepxylleyHas (anuMKanbHasa) mepucTtema — HaxoAmuTCA Ha BepxylUKax nobera n KopHs

e BoKoBasA (naTepanbHan) mepuctemMa — pacnonaraeTcs Mex/y Kopoi n apeBecnHol ctebnn
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e BcraBoyHas (MHTepKanspHasa) mepucTtema — PacnosioXKeHa Y OCHOBaHUA MeXA0y3Aunii nobera
N MONOAbIX NTNCTbEB
e [locToAHHAA TKaHb
o [MpocTble TKaHW (COCTOAT U3 OAMHAKOBbIX, CXOXUX MeXay cObOol KNeTok)
O NapeHxMma — BCTPeYaeTcsa B KOpHe, cTebsie U INCTbAX
= GOTOCMHTE3MpPYIOLWAA NAPEHXMMA — B MAKOTU INCTA
= 3aMacatolan — B KOPKOBOW YacTN KOPHS, Kope U cepaleBuHe cTebna
O MexaHW4YecKas TKaHb — MeXKay KOpol 1 ApeBecuHol cTebns
= KO/IIEHXMMa — B JIMCTOBOM NIaCTUHKE, YepeLlKe U Kope monoabix noberos
® CK/IepeHXMMa — B KOpHe, cTebnie U ANCTbax
o CnoxKHble TKaHM (COCTOAT U3 HECKOJIbKMX Pa3HbIX TUMOB K/ETOK)
O MOKPOBHasA —— B KOPHAX, cTebne N NnUcTbax
"  OCHOBHbIE KNETKU anngepmnca — B KopHe, nobere u ancre
=  3aMblKaloLiMe KNEeTKU YCTbUL, — B OCHOBHOM B COCTaBe YCTbMYHOrO annapara
nncta
®  BOJIOCKM — B KOPHE U ncTe
O NpOoBOAALLASA — B KOPHSAX, cTebe U INCTbAX
=  $s03Ma — B LLEHTPANIbHOM LMIMHAPE KOPHS, B Kope cTebiA, B KUIKax INCTa
® CUTOBUAHbIE TPYOKMU
®  KNEeTKU-CMYTHUKMK
® BOJIOKHA
" KCWJIEMA — B LEHTPaZIbHOM UMAUHAPE KOPHA, B ApeBecuHe ctebnn, B KUaKax
nncta
e Tpaxeu
e Tpaxeuapl
® BOJIOKHA
O6bACHAKTCA CTPYKTYPHbIE OCOBEHHOCTM KaxKAoM rpynnbl TKAHeW. 1A nyylwero yCBOEHUS TEMbl
YYaLWMMUCA MOMKHO UCMO/Ib30BaTb NOCTEPbI, TabAULbI, @ TAKXKE AEMOHCTPMPOBATL BUAEOMaTEPMANbI,
COOTBETCTBYIOLLME COAEPIKAHUIO.

m Yuntenb obpallaer BHMMaHME ydawmxca Ha pybpuKky «lMpumeHute nonyveHHbie
3HaHMA». Yyawmecs OenaTca Ha Hebosblive rpynmnbl M, UCMONb3ys UHTEPHET-PECYPCbl M Pa3AaToqHble

maTepuanbl, NpeaocTaB/eHHble yuuTeeM, aHANU3UPYIOT BHYTPEHHEE CTPOEHME OpPraHoB ABYAOJbHbIX
pacTeHuin, n3obparkeHns KoTopbix NpueeaeHbl B yuebHUKe. B pe3synbTate 0bcyKaeHUIM BbIACHARTCA, YTO B
CTPOEHUN KOpHA, cTebns 1 nucTa nmetotca obuimne YyepTbl. Hanpumep, HanymMe NOKPOBHOM, OCHOBHOM U
NpPoBOAALLEN TKAHEN, a TAK}Ke yyacTue KCuaembl M ¢03Mbl B TPAHCMOPTUPOBKE BELLECTB — BCE 3TO CYKUT
npumepom Takoro cxoactsa. OgHako HabntogatoTca M pasnnumsa. Tak, B KOpHE MPUCYTCTBYIOT TKaHM
sHAOAEpPMA U NMEPULLMKI, XapaKTepHble TO/IbKO AN 3TOro opraHa, KoTopbix HeT B cTebne u nucrte. B nncte
pa3BuTa Me30bUIbHAA TKaHb, NPUCcNocobaeHHan K GOTOCMHTE3y — CToNbYaTaa U rybyatas napeHxmMma,
KOTOpPble He BCTpeYatoTca B KOpHe 1 ctebne. Kambuin, pacnonoyKeHHbIn B cTebne, obecneynsaeT BTOPUYHbINA
POCT M NPUBOAUT K 06PA30BaHUIO FOANYHbIX Konel,. Kpome Toro, B ApeBecHOW Yacti ctebns pasauyator
BECEHHIOIO U JIETHIOO ApeBeCcUHY — 3Ta 0COBEHHOCTb HE XapaKTepHa A/1a KOPHA U InCTa.

B xo4e obcyKaeHUI TakxKe NOAYEPKMBAETCA, YTO NPOBOAALLME TKAHW B OPraHax pacTeHWi pacrnonaratoTcs
B COOTBETCTBUMU C UX QYHKLMEN.

B KopHe npoBoaALLMe TKAHW HAXOAATCA B LLEHTPA/IbHOM LMANHAPE: KaK MPaBMI0, KCMAeMa pacnonaraeTcs
B BMZE 3Be3/bl B LEHTPE, 3 $/109Ma — Mexay eé Ny4amu, No KpasMm.

B cTebne kcunema v Gnoama pacnonaratoTca No Kpyry u pasgeneHbl cioem Kambusa. Mpu aTom Kennema
HaxoAMTCA Ha BHYTPEHHEeM CTOpPoHe Kambus, a dosma — Ha BHeELUHEN, ABAAACh YAaCTbHO KOpPbI.

B nucte npoBoaALLMe TKaHM NPOXOAAT BAO/b ¥KUIOK U TECHO CBA3aHbI C Me30PUIbHOWM TKaHblo. 3aechb
KCuaema pacnonioxeHa baunxe K BepxHemy annaepmucy, a ¢iosma — BAnKe K HUKHeMY.
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[nsa nydwero ycBoeHMs TeMbl yHaLLMMMUCA MOXHO MCMO/b30BaTb AEMOHCTPALMIO CledyoLmx Tabamy, n
CXEeM, a TaK¥Ke APYrMx Pecypcos, COOTBETCTBYIOLMNX COAEPIKAHMIO.

YacTtu KopHA

Mpeobnagatouwime TKaHK

OcobeHHOCTH

30Ha co3peBaHnA
M1 BCacCbliBaHUA

MokpoBHasA (annaepmuc)
MapeHxnma (Kopa, aHAoAepPMa,
NePULUKA, KNETKU-CNYTHUKMN)
MpoBoaAwas (cocyabl GA03Mbl U
KCUnembl)

Monogble KNEeTKM MOKPOBHOM TKaHU
anddepeHumMpyoTca U NpeBpaLLatoTCca B
MHOFOYNC/IEHHbIE KOPHEBbIE BONOCKM.
Bo/10CKM ABAAIOTCA BPEMEHHbIMU
CTPYKTYpPamu, MOCKOJIbKY MO Mepe pocTa
KopeHb NpogBuraeTca Braybb noyssbl, U
MPEeXKHME BOIOCKU Yepes HECKOJIbKO AHEl
OTMUPAIOT. KNETKMN KOPbI KOPHA
CNocobCTBYIOT TPAHCMOPTUMPOBKE BOAbI U
MUHEPa/bHbIX BELLECTB B LLEHTPANbHbIN
LUMAMHAP, A TaK)Ke HaKanauBaloT
nuTaTe/ibHble BELLECTBA Npo 3anac.
BHYTpeHHWI cioi Kopbl — 3HAOAEPMA —
perynvMpyeT ABUKeHWe BoAbl U
MWUHEpPasibHbIX BELLECTB K NPOBOAALMM
TKaHAM (cocyaam Kcuaembl U GNo3mbl),
Pacnoo}KeHHbIM B LIeHTPaIbHOM
unaMHApe.

30Ha pocTa

3To nepexoaHan 30Ha, B KOTOPOA
KNIETKM eLLE He NPOLUIN NOJHYIO
cneumannsauuio
(amddpepeHumpoBKy), TKaHM
HaxoAATCcA Ha HayanbHOW CTaaAnK
pa3BuTUA.

HoBble KneTkn, 06pa3oBaHHble K3
MepUCTeMbI, PaCcTyT BAOJ/Ib OCU KOPHHA,
obecneuynBas ero pocT B ANMHY. Pasmepbl
30Hbl NPUMEPHO 2—3 MM.

30Ha geneHunA

ObpasoBaTtenbHan (Mepucrtema)

KneTkn nHTeHCcMBHO genatcs, obpasya
nepBoHa4Ya/ibHble TUMbl KNETOK, N3 KOTOPbIX
dbopMupytoTCs BCE OCTa/IbHblE TKAHU KOPHS,
obecneunBatoLme ero pocT B gAUHY.

KopHeBsoli
YexmK

MNapeHxuma

3alumLLLaeT HEXKHYIO BEPXYLLKY MOJIOAOTO
KOPHA OT NOBpPEXKAEHUN N obaeryaet ero
NPOHUKHOBEHWE Br1yHb NOYBbI.
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Ll.eHTpai'leb:Fl UMAmMHAap

HopHeBble BONOCKI

ANUAEPMUC (KNETKU KOMMUbI)

JHaonepma
Moacok Kacnapwm

Hounema

MNepuumkn

30Ha—

co3pesaHun
naun
BCacoeiBaHuA

30Ha—
pocTa

30Ha=-
neneHusn

KopHeBon yexnmx

\\ . i KyTukyna

Cronbuatas
napexxuma
= MAaKoTs MMcTa
] ‘@ {mesodunn)
{ . Q. — [ybuatas
& L, = " - napexsxuma
-
)
= o e < =l ",./’/
Q :' 'L HuxHmniA
Kcunema ~ InMaepmMuc

Dons R
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Yactu nmcra

Mpeobnagatoume
TKaHu

OcobeHHOCTH

onugepma

Koxuua (BepxHui 1
HWUKHWUIA 3Nnaepmumc)

OCHOBHbIE KNETKM 3aNNAePMbl KUBblE U NNOTHO NpUaeratoT
Apyr K apyry. OHa 3alLMLLIAET pacTeHUe OT Ype3mMepHOoM
noTepu BOAbl, BbICbIXaHUS MAKOTU IUCTA, MEXaHUYECKUX
NoBpPEXKAEHUM N NAPA3UTUYECKMX MUKPOOPraHU3MOB.
KyTuKyna, NoKpbiBaloLLaA BEPXHIOW aNNAEPMY, yCUANBAET
€€ 3aWmMTHY0 dyHKuMto. CneunanmsmpoBaHHble
3aMblKaloLLMe KNETKN YCTbULA U MPUNEratoLLme K HUM
KNETKM BMecTe 06pa3ytoT YCTbUYHbIM annapat. YcTbuua
PEryAnpyroT ra3006MeH M TpaHCIMpPaLMIo.

Knetkun anuaepmsl, anddepeHumpysacb, Gopmupyot
BbIPOCTbI Hapy¥Ky — BOJIOCKM (TPUXOMbI).
Mopdonornyeckme ocobeHHOCTU YCTbUYHOro annapaTa u
TPUXOM LLIMPOKO MCMO/b3YHOTCA B KNAaCCUPUKALIUM PACTEHUIA.

Ctonbuatan napeHxnma pacnonoKeHa nog BepxHe
3aNMAEPMON U COCTOUT U3 YANUHEHHbBIX, OAMHAKOBbIX MO
pa3mepy KNETOK, NJIOTHO NPUAEraloLLNX APYT K APYrY U
6oraTbIXx x10podMAOM. B 3TOM TKaHK NponcxoauT

NapeHxnma .

M#AKoOTb ncTa (e BeTa it aKTUBHbIN Npouecc GoToCMHTESA.

(me3odun) R lybyaTana NnapeHxmma COCTOUT U3 OKPYI/IbIX KNETOK,
PacmnoIoXKEHHbIX PbIX/I0 U C MEXKAETOUYHbIMM
NPOCTPaHCTBAMM MeXAY HUMU. 34ecb, HapAay C
OTHOCUTE/IbHO CNabbiM GOTOCUHTE3OM, MPOUCXOAAT
npouecchbl ra3006MeHa W TpaHCIUpPaLLUu.
Pa3BeTBNEHHbIE XUIKN B CETU PACNOJIOXKEHbI BHYTPU

KUK MpoBogAwas (cocyabl me3zodunna. OHM obecneynBaroT KNEeTKK mesoduana

e — $N03MbI U KCUeMbI) pPacTBOPOM BOAbI U MUHEPA/bHbIX BELLLECTB, @ TAKKe )

ENERETRC MexaHun4yeckasn OCYLLECTBAAOT TPAHCMOPT OPraHUYECKUX COeaUHEHUN,

-~ (BO/MIOKHA KONINEHXMMbI | CUHTE3NPOBAHHbIX B IMCTE. BONOKHA, BXOAALIME B COCTaB

WAN CKNEPEHXUMbI)

COCYAMCTOMN CUCTEMBI, MPUAAIOT JIMCTOBOMN MAACTUHKE
YMPYrocTb M MPOYHOCTb.

Hapy»Hasa BHyTpeHHAA lfognyHble

ApeBecuHa ApeBecuHa

(monopasn
OpeBecuHa)

Onapatolan Kopa

Ce eBUHa
PAN Ko/bLa

PaguanoHbIn
cpes
MonepeyHblit
cpes

|\/ h I:I !'I ||||
1 \ \ /ﬂﬂ
| \\ Hu\ I

Kambuii TaHreHuuanbHas

WAK YelyiyaTblii  HWXHAA Kopa  (KacaTenbHas)
NoKpoB (dnoama)
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Konbuo

YeyeBUUKM

Onapgatow,an Kkopa
(yewyhyaTbii NOKpPOB)

LHDOGHa
— BHyTpeHHas Kopa [ Kopa
(bnosma)
Kambwnii
CepAueBuHHbIE Y4
TpeTbero roga
ApeBecuHa Kennema
_BTOpOF(lO,D,a
BeceHHas —/ApeBecnHa
Konbuo
BTOPOro roga apesecuHa N
KonbLa
Konbuo
nepBoro roaa
|CepaueBuHa
Yactu gepesa Mpeobnagatowme TKaHU OcobeHHOCTH

MoKpoBHanA (anmMaepmuc u

3awmuiaet ctebenb OT BHELIHMX BO3AENCTBUIA,
YMEHbLLAeT NOTEPIO B/laru U B HEKOTOPbLIX CAyYanx
crnocobcTByeT ra3oobmeHy. B KneTkax napeHxnmbl,
PAcnONOXEHHbIX B HUMKHUX CIOAX KOPbI,

nepuaepma)
Kopa Nabetxima HaKan/aMBaloTCA 3aMacHble BeLLLecTBa.
P ®nosma, ABAAOLLAACA YACTbIO BHYTPEHHEN KOpbI,
MexaHu4yecKas (KonneHxmuma)
obecneymBaeT TPAHCMOPT OPraHUYECKUX BELLECTB
(B OCHOBHOM CaxapoB), CUHTE3UPOBAHHbIX B
JINCTBAX, K APYTMM YacTAM PacTEHUA.
PacnonoxeH mexay ¢nosmomn n Kcunemoit. B
pe3ynbTaTe AeNEHUA ero KAETOK BHYTPb
Kambum Ob6pasoBaTe/ibHas obpasyeTcs gpeBecuHa (Kcunema), a HapyRy —

BHYTpeHHsA Kopa (pnoama), uto obecneunsaet
pocT cTebnn B TONLMHY.
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Cocyibl KCMEMbI, COCTOALLME N3 MEPTBbIX K/IETOK,
obecrneymBaloT TPAHCNOPT BOAbI U MUHEPAbHbIX
BELLECTB OT KOPHA K CTeb/1t0 U AncTbsAM. BonoKHa
[APeBecHHbI NPUAAIOT PACTEHNIO MEXaHMYECKYIO
NpoYHOCTb. FoAMYHbIE KOJbLia, 0bpasylowmecs B
pesynbTaTe AeATeNbHOCTU Kambusa, oTparkatoT

MpoBoaAaLLana (cocyabl .
P AALL ( YA rogoBoOUn POCT paCTeHNA N KAIMMaTU4YeCKune

Kcunembl) o
YCN0BMA COOTBETCTBYHOLLLErO Nepnosa. BecHol
JdpeBecnHa MNapeHxuma o
06pasyoTcA KPYMHble KAETKU TKaHe APeBECUHbI C
MexaHu4yecKas (BosoKHa
TOHKMMW CTEHKAMU, @ 1ETOM — MeJIKUE KNETKU C
CK/IepeHXUMbl)
TO/ICTbIMW CTEHKaMMU.
BepxHuWiA cnoit ApeBeCcUHbl COCTOUT U3 MOJIOAbIX
TKaHeW 1 6osee akTUBEH B TPAHCMOPTUPOBKE
BOAbl U MMHEPa/IbHbIX BELLECTB. BHYTPEHHWI cnoi
[APEBECHHbI COCTOUT U3 CTapbIX KNETOK U NPUAAET
pacTEHMIO MEXaHMYECKYIO NPOYHOCTb U OMNopy.
PacnosioxeHa B LLeHTpanbHOM YacTu cTebns, B ee
KNEeTKax HaKanAMBaoTCA 3anacHble nNuTaTe/ibHble
CepAaueBuHa MapeHxnma

BEL,EeCTBa. Y CTapbIX pacTeHMI NHOTAA
paspylaercs uav obpasyeT NoNOCTb.

NHPopmaumto Ha n3obpaxkeHnax 1 B Tabamuax peKkomeHAyeTcs NpefoCcTaBAATb YYalLMMCA B COOTBETCTBUMU
C X YPOBHEM NOATOTOBKU M BO3PACTOM.

OLUEHUBAHUE BbinonHAOTCA 3agaHuA, npuBeaéHHble B y4ebHMKe, M 0bcyKaatoTca Bonpockl. Bo
Bpemsa obcykaeHUs obecneybTe yYalMmca BO3MOXKHOCTb CBOOOAHO BbICKA3blBATb BCE BOSMOXHbIE OTBETbI.
1. Kak npoucxoauT TpaHCMOPT BELLeCTB B opraHax pacteHui? [OTBeT. TpaHcriopm eewjecms mexoy
opaaHamu pacmeHuli ocyujecmesnssemcs ¢ NomMou,bto nposoodswell mkaHu — Kcusaemel U ¢si03amel. Booa u
MUHepasbHble selwecmada, no2ao0WéHHble U3 No4ebl, nepemewyaromca no Kcuneme CHU3y egepx, mo ecmeo
om KOpHA K cmebato, AuCmeaM u OpyaumM op2aHam. 3mom npoyecc Hocum raccusHslli xapakmep u
npoucxodum 2nasHeiM 06paszom 6saazo00apsa KopHesoMy 0assaeHUro, KanuanapHocmu, ecacelgarouieli cune
Aucmees U mpaHcnupayuu (ucnaperuro). Mo ¢nosame opeaHuveckue sewyecmsa (8 OCHOBHOM caxapay),
obpasyroujueca 8 pesynsmame homocuHmMe3a, MPAHCIOPMUPYIOMCA OM /UCMbE8 K KOPHAM, M100aMm,
cemMeHam U OpyaumM 3andcHeIM OpP20HAM. 3mMom MpPAaHCAoOPM ABAAEMCA AKMUBHbLIM MPOYECccom U
peayaupyemcs rno npuHyuny «UCMoYHUK — pesepsyap».]

2. Ha nonepeyHbIx cpe3ax CTBONOB AepeBbeB MMeeTcA HOMblUOe KOAMYECTBO KOHLEHTPUYECKUX Kosel,.
CyluecTBYeT M CBA3b MeXAY HUMM U BO3PacTom pacteHusa? ObocHyWTe cBoe MHeHue. [OTeeT Ja. Smu
Konbua Ha cmeosie 0epesa HA3bIBAOMCA 200UYHBLIMU KO/bUAMU, U OHU 06pasyromca e pesynemame
exe200Ho020 pocma Oepesa. [lepesbas aKMuUBHO pacmym O00UH pa3 8 200, MpPeumyu,ecmaseHHo eecHol u
aAemom. BecHoli hopmupyromca wWupoKkue U cgemsble KAemKU — 3mMO MAaK HA3bl8ademMaa 8eCeHHAA
OpesecuHa. /lemom pocm 3amednsemcs, u obpasyomcsa 6osee naomHbele, MEMHblEe KAemKu — femHAs
OpesecuHa. B pe3ynemame popmupyemcs 00HO 200U4HOE KOs1bUO, cocmosuee U3 o0Hol caemsoli u 00Hol
mémHol nosocesl. [lodcyumas Kosu4Yecmaso smux Koseu, MOXHO orpedesnums 8o3pacm depesa.]

3. Kakne 0cobeHHOCTM CTPOEHMA KNETOK YCTbULLA MO3BONAOT OCYLLECTBAATH BbINOAHAEMYHO MMU GYHKUNIO?
[OtBeT. B omauyue om Opyaux KAEmMOK 3nudepmuca, 3amblKaroujue Kaemku ycmeuy cooepram
X/70pOnaAacmesl, 8 KOMOpbLIX npoucxooum ¢omocuHmes. B pesynemame 3mo20 uU3MeHAemca
KOHUEHMPayuA KAemo4HOo20 COKQO, 0 3Hepaus, Mo2a0WeHHAsa 80 epemMa hpomocuHmesa, cnocobcmayem
OMKPLIBAHUIO U 3AKPbLIBAHUK yCmbuly. BHympeHHUe cmeHKU 08yX 3aMbIKAIOWUX KAemoK mosnuwie, d
8HeWwHUe — moHbwe. PopMa 3Mux KAemoK MoXem U3MeHAMbCA 8 3a8UCUMOCMU OM Ko/s1u4yecmaa 800bl.
Mpu nocmynneHuu 8006l MypeopHoe 0asneHue osblwaemcs, Kaemku Habyxarom, u ycmeuye
omKpsisaemcs. llpu nomepe 8006l MypP2op CHUXAEMCA, KAeMKU CHUMAKMCA, U yCmbuye 3aKkpbisaemcs.
Takaa cmpykmypa ro3eosndaem ycmsUyam 8bIroAHAMb PYHKUUU 2a3006MeHa U pe2yauposaHus rnomepu
enaeau].

4. Kak Bbl AymaeTe, Kakme o0cobeHHOCTU NApeHXMMbl AeNatoT ee OCHOBHOW TKaHbio PACcTUTENbHOrO
opraHusma? [OTBeT. [TapeHXUMHAA MKAHb CHUMAemca 0CHOBHOU MKAHbIO pacmMumesnsHo20 OP2aHU3MA 10
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HECKOMbKUM  K/OYe8bIM MPUYUHAM U OCOBEHHOCMAM CMpoeHUs. 3ma mMKAaHb npucymcmesyem
PAKMUYEeCcKU 80 8CEX OP2AHAX PACMEHUA — 8 UCMbAX, cmebsie, KOpHe, N100ax u cemeHax. Eé wupokoe
pacrnipocmpaHeHue 8bidesiaem eé KaK OCHOBHYI MKAHb pacmeHuUA. KnemKu napeHxXumMsi #Ugble U AKMU8HO
ydyacmeyrom 8 obmeHe sewjecms. bnazodaps amomy oHu 83aumodelicmayrom ¢ Opy2umu MKAHAMU U
CrnocobHbI B8bIMOAHAMb pasauvHele GyHKUuu. Hanpumep, 8 aucmesax ¢omocuHmes npoucxooum 8
pomocuHmesupytoweli napeHxume; 3anacHAs NAPEHXUMa 8 KOpHe u cmebsae Hakanausaem u XxpaHum
numameribHble 8ew,ecmea; as3peHxuma y 60g10mHeix U 800HbIX pacmeHuli obecrieyusaem 2a3006MeH.
Hanu4yue kpynHoli yeHmpansHOU 8aKyosaU U MOHKOU Kaemo4Hol CmeHKU y Kaemok criocobcmsyem
XpaHeHUuro, mpaHcrnopmy u obmeHy gewjecms. Kpome mozo, npu Heobxo0umMocmu napeHXUMHble Kaemku
moz2ym npeobpazossieamecsa 8 Opyaue murnel mKaHel, Ymo ycuausaem ux posb 8 npoyeccax pocma u
80CCMAHOB/MEHUA pAcCmeHus.]

dopmaTtvMBHOE OL,eHUBaHUE

Kpurepuu oueHnsaHums MaTtepuan oueHusaHua
Ob6bAcHAET CBA3b CNELNANN3ALMM KNETOK B PacTUTENIbHOM OpraHM3me | 3agaHue B MOTUBALMM,

C }XM3HEHHbIMW NpoLEeccamu. [EeATeNbHOCTb, BOMPOC-0TBET
OnpepenaeT TKAHW B BEreTaTUBHbIX OpPraHax LBETKOBbIX PACTEHWUI HA 3afaHune ona 3akpenneHus,
OCHOBE MX XapPaKTEPUCTUK U ONUCAHUN. BOMPOC-OTBET, 3aJaHne
OnucbiBaeT aHaTOMMYECKOE CTPOEHME INCTA C Y4ETOM CBOMCTB 3agaHue onAa 3akpenaeHus,
COCTaBIAIOLLNX €0 TKAHEN. BOMPOC-OTBET, 3aJaHune
OnucbiBaeT posib 3aMblKatoLWMX KNETOK B ra3006MeHe Ha npumepe Bonpoc-oTseT, 3agaHune
aHAaTOMMYECKOro CTPOEHMUA INCTA.

MNpoeKT. Yyalumca MOXKHO AaTb 3ajlaHMe NOAroToBTb MHGOrpaduKy, NOCBALLEHHYIO aHAaTOMUYECKOMY
CTPOEHUIO BEreTaTUBHbIX OPraHOB PacTeHUs.

®doTocuHTE3
Tema 2.2 ® YyebHuK: cTp. 39
e Pabouan TeTpagb: cTp. 19

MoacraHaapTbl 8-1.3.1, 8-1.3.2

Lenn obyueHus O6bACHAET TUMbI MUTAHWUSA XKUBbIX OPraHU3MOB.
OnwucbiBaeT npouecc POTOCUHTE3A Y PACTEHUIN.
AHanunsunpyet daKTopbl, BAMALOWME Ha npouecc GpoToCMHTE3a.

Hasbiku XXI Beka YmeHune 060CHOBbIBaTb CBOW MbIC/IN; BblpaKaTb CBOM UAEMN U CAYLLATL APYTUX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLNEHWNIO; 3HaHWE MeTOA0B cbopa MHPopMaLmUn
NyTém MCCNefoBaHMA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHME HAXOAUTb NYTH
pelweHns npobaem; MHGOPMaLMOHHAA MPAMOTHOCTb; MHTEPAKTUBHOCTb; HABbIKU
ncnonbsosaHunAa NKT.

BcnomoraTesnibHble Tpu nycTble ABYXAUTPOBbIE NAACTUKOBbIE BYTbINKMW, HOXKHMULbI, EMKOCTb ANA

cpeacTea BOAbI, MOYBA C rPpaBMEM A4 NOCAAKN CEMSAH, KOPOBKa UNU TEMHDBIN WKad, TpK
cemeHu paconu.

INEeKTPOHHbIe https://www.youtube.com/watch?v=UPBMG5EYydo

pecypcbi https://www.youtube.com/watch?v=6sLrh-SDv_Y

KpaTkuit nnaH ypoka.

Motusauusa. PocT pacteHna nog CBETOM CBETOAMOAHbIX TAMI, U3/1y4aIOLLUX CBET Pa3/INYHbIX LLBETOB.
O6bacHeHue. ABTOTpodHble opraHM3mbl. ObLLee NpeacTaBieHne o npouecce GoTocMHTE3a
UccnepoBaHue. YTo Hy»KHO pacTeHnam ana GoTocMHTe3a

O6bacHeHue. OnvcaHme GaKkTopoB, BAMAOWMX Ha POTOCUHTES

3aKpenneHue.

OueHuBaHue.
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YuynuTteno aKkTyaNMsMpyeT 3HaHWA yyalmxcs, NoayyeHHble MMM Ha ypoKax npeameTos
«Mpupoga», «®Pusnka» n «bnonorna» B 7-M Knacce, o BAUAHUM CBETA HA POCT pacTeHui U GOTOCUHTES, U
obpaLyaeT MX BHUMaHME Ha TEKCT, NPeACTaB/eHHbIN B yuebHMKe. 3aTem, 3a4aBas Bonpoc «Kak Bbl Aymaerte,
B YEM NPMYMHA 3TOro?», NOBYKAAET YYaALLMXCA K PAa3MbILNEHUAM U 06CYKAEHMIO.

Yuutenb, HANOMUHAA O NULLEBbIX CBA3AX B IKOCUCTEME, LLOBOAUT A0 CBEAEHUA yYaLLMXCA,
4YTO B 3aBMCMMOCTM OT cnocoba MNoOsy4eHUA [OCTAaTOYHOrO KONMYECTBA SHEPrUM AAA BbINOAHEHMUSA
Pa3IMYHbIX KU3HEHHbIX QYHKLUMIA, KMBble OPraHU3Mbl AEeNATCS Ha ABe OCHOBHble rpynnbl: aBTOTPOdbI U
retepoTpodbl.

ABTOTPOdHbIE OPraHM3Mbl CNOCOOHbI CUHTE3NMPOBATb OPraHUYECcKMe BELLLECTBA M3 HEOPraHUYeCKMX. ITOT
npouecc B OCHOBHOM ocyuiectBaseTca nyTém ¢oTocuHTesa. leTepoTpodHble OpraHM3mbl NUTAtOTCA
rOTOBbIMW OpPraHMYECKMMW BELLECTBAMM, TaK KaK HE MOFYT CMHTE3MPOBATb OpraHMYecKMe BeLLecTBa B
CBOEM OpraHMsame, M MNOTOMY MNOTPEOBAAOT NULLY PACTUTENBHOIO WM XMBOTHOFO MPOUCXOXKAEHWUSA.
TakKe, HaNnoOMMHasA 0 3HaAHUAX, MOJIlYYEHHbIX Ha ypoKax «Mpupoaa», «Pusmka» u «bruonorusa» B 7-m Knacce,
yunTenb NogvEpPKMBAET, YTO npouecc PoTOCMHTE3A MPOUCXOAUT COMNACHO CAeAytoWEe CXeme peakuumu:
BOAa + CBETOBAA 3HEPrUA + YINEKUCAbIM a3 —> [AoKo3a + Kucnopoa. Mpu sTom obbAcHAETCA, YTO AaA
boToCcnHTE3a HeobX0ANMbI dHeprusa U GepMeHTbl, a xnopodunn npeobpasyeT cBeToBYO 3Hepruio ConHua
B XMMMYECKYLo, obecneunsasn NpoTeKaHWe peakuuu.

[earenbHocTb. Y10 HYXKHO pacTteHuAM anA GoTocuHTE3a

[na ycBOeHWMA HOBbIX 3HAHWI AN1A yYaLLLMXCA OPraHU3yeTca NpakTnYeckoe 3agaHme. C aTou Lenbio yyalumeca
Aenatca Ha napbl (MNKM HebonblMe TPynnbl), U1 UM OBBACHAKTCA 3Tanbl (WarvM) BbINOAHEHUA 3a4aHuUA.
OCHOBHas LeNb 3TOro 3KCNepuUMeHTa — MOKa3aTb, CKOJIbKO BOAbl M CBETa HEODXOAMMO PacTeHUsM Ans
doTocmHTesa. C uenbto onpeaeneHns, Kakoh GakTop BarkeH AnA GoTocMHTE3a M HOPMANbHOrO POCTa,
pacTeHMA BbIpPalMBAOTCA B TPEX pas3HblX YC/NOBUAX: BOAA + CBET, TONbKO CBeT, TO/AbKO BOAA.
TaK KaK 3TOT 3KcnepumeHT TpebyeT 18-20 aHeNn, aHanM3 pes3ynbTaToB MOMKET 6biTb NpoBeAéH yepes 3
Hegenw. B uenom, oxkmaaemble pe3ynbTaTbl SKCMEPUMEHTA MOXKHO NpeAcKa3aTh B CAeAyoWwmMX CUTyaumax:

v KoHTponbHbIii cocya (cocya N2l — npu HanuumMm Kak BOAbl, Tak M CBeTa): 3TO pacTeHue Byaer
3e/1EHbIM, 34,0POBbIM U YBEJIMUUTCA B pa3mepax, MOCKOAbKY MMEEeT Hauay4line ycioBmA A1s pocTa.
Tak Kak ana ¢GoTocuHTe3a HeobxoaMMbl M BOZA, M CBET, UX Hanuume obecrneymBaeT aKTUBHOE
passutme. Ecnm otcytcTByeT XoTA Obl OAMH M3 3TUX KOMMOHEHTOB, (OTOCUHTE3 CTAaHOBWUTCSA
HEBO3MOXHbIM.

v' Cocya Ne2 (TonbKo cBeT): B 3TOM C/lyyae pacTeHMe He noayyaeT sBody U He obecneunsaercs
nctoyHnkom CO, ana ¢otocuHTesa. CnenosaTesibHO, A/INTE/IbHbIM POCT HEBO3MOXEH — pacTeHue
33COXHET U MOXKET NOrMbHYTb.

v' Cocya Ne3 (TonbKo Boaa): 13-3a OTCYTCTBMA CBETa He BbipabaTbiBaeTca XN10podunn u poTocMHTEs He
npoucxogut. B pesynbTaTe pacTeHMe CTaHOBUTCA BaeaHbIM, HE YBENIMYMBAETCA B BbICOTY U cnabeer.
ObvAacHAoMcA 8onpocsl 0418 06cyHOeHuUs:

e [la. B cocyae Nol pacTeHue byaeT 340p0OBbIM, 3e/IEHbIM M KpynHbIM. B cocyaax Ne2 n Ne3 pacteHua
MOTYT 6bITb C/1abbiMK, 6AeAHbIMU AN AaXKe NOrnBLINMM.

e [1na ¢oToCMHTE3a HEODOXOAMMbI KaK CBET, TaK M BoAA. Ecan npucyTcTBYET TONIbKO OAMH M3
$baKTOpOB, POCT pacTeHMA orpaHnUYMBaeTCcA, @ NPON3BOACTBO SHEPTUM CHUXKaeTcA. Kpome Toro,
YXYALWAEeTCs pa3sBUTUE PACTEHNA N CHUNKAETCA YPOXKANHOCTb.

Onupasack Ha uccnegoBaHMe, NPOBEAEHHOE B XO4e MpPaKTUYecKoi paboTbl, yuuTesnb
06bACHAET aKTOpbl, BAMAIOWME Ha GOTOCMHTES, U OTMEYAET, YTO OHWU MOAPA3AENAOTCA HA BHELIHWE U
BHYTPEHHMe. YunTenb gaeT MHOOPMALMIO O BHELHMX WU BHYTPEHHUX ¢aKTopax. 3atem OH obpalaeT
BHMMaHMeE y4Yalmxcsa Ha rpaduKkm, npuBeaéHHble B y4ebHUKe, U aHaIM3UPYET UX BMECTE C yYaLMMMCA.

ELUGIINI IS Vyaumeca obeyKaatoT 3agaHme 13 pybpuku «MpumeHUTe NosydYeHHbie 3HAHUA» U

BbICKA3blBalOT CBOM MHeHUA. B pesynbTate obCyKAEHMIA CTaHOBUTCA ACHO, YTO CKOPOCTb $OTOCMHTE3A
33aBUCUT HE TOJIbKO OT MHTEHCMBHOCTU CBETa. Ha 3TOT npoLiecc TakKe BAMAKOT KOAMYECTBO YI1IEKUCIOrO rasa
(CO3z) utemnepatypa. na Toro, 4tTobbl GOTOCUHTES NPOUCXOANI C MAKCUMA/IbHOM CKOPOCTLIO, HEOBX0AMMO
ONTUMasibHOE COOTHOLWeHMe Tpéx pakTopos — ceeTa, CO, n Temnepatypbl. CpaBHeHMe rpadukos OnbiTa 1
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n OnbITa 2 NOKasblBaeT, 4YTO nNpu oguHakosom yposHe CO, Temnepartypa pasnuyaetca. B Onbite 1
Temnepatypa coctasaset 25°C, n ckopocTb ¢poTocuHTe3a Bbiwe. B OnbiTe 2 Temnepatypa Huke (15°C),
noatomy poTocMHTE3 3amennneTca. ITOT pesy/bTaT AOKa3blBaeT, YTO TeMMepaTypa — Ba*KHbI ¢aKTop,
BAMAIOWMNIN Ha poTocuHTe3. Mpu cpaBHeHUM OnbiToB 1 1 2 ¢ OnbiTom 3 BUAHO, YTO TeMMepaTypa B NepBbIxX
ABYX c/yyanx oanHakosa (25°C), Ho B OnbiTe 3 ypoBeHb CO, Bbiwwe (0,4%). MoaTomy ckopocTb GOTOCUHTE3A
B8 OnbiTe 3 eLwé Bblle. ITO NOKa3bIBAET, YTO Npu yBeindeHun Koandectsa CO, CKOpPOCTb GOTOCUHTE3A TaKKe
BO3pacTaeT A0 ONpeaenéHHoro npegena. TakkKe 3SKCNepMMEeHTbl [A0Ka3blBaloT, YTO C YBEJIMYEHUEM
WHTEHCMBHOCTM CBETA CKOPOCTb GOTOCMHTE3A BO3PACTAET, HO TOJIbKO A0 ONpene/iEHHOIo YPOBHSA — TOYKM
HacblweHua. Ecnm konnyectso CO, M TemnepaTypa He ONTUMAJbHbI, YBENNYEHUE CBETA CYLLECTBEHHO He
B/IMAET HA CKOpPOCTb poToCMHTE3A. Ho Koraa Bce GaKTopbl HaXoA4ATCA Ha ONTUMabHOM YPOBHE, Kak B OnbiTe
3, CKOPOCTb POTOCUHTESA AOCTUIAET MAKCUMYMa.

BbinonHAOTCA 3a4aHMA, NpUBEeAEHHbIE B yYebHUKe, N 0bCcyKaatoTcs Bonpockl. Bo Bpems
obcyKaeHna obecneybTe y4aLMMca BO3MOXKHOCTb CBOOOAHO BbICKA3bIBAaTb BCE BOSMOXHbIE OTBETbI.

1. Kakue ycnosua Heobxogumbl Ana npoTekaHus doTocmHTe3a? [OTteeT. [a1a mozo ymobesl npoucxodusn
gpomocuHmes, Heobxodumbl ceem, yeneKucvili 2a3, 8004, Xa10pOG UM U MOOX00AWaa memnepamypad. Ecau
xoms 6bl 00UH U3 3MuX hakmopos omcymcmeayem, rnpouecc gpomocuHmesa aubo samednsemcs, nubo
MoaAHOCMbIO ocmaHasaueaemcs.]

2. Kakue daKkTopbl, N0 BalleMy MHEHUIO, ABAAIOTCA IMMUTUPYIOLLMMK ans doTocuHTesa? OBocHylTe CcBOM
oTseT. [OTBET. B npouyecce homocuHme3a 0CHOBHbIMU AUMUMUPYOWUMU haKMopamu A87410McA caem,
CO,, 800a u memnepamypa. Ecau xomsa 66l 0OUH U3 3MUX PAKMOPOB8 He HAXo0UMmMcsa HA ONMUMAIbHOM
ypo8He, homocuHmes3 3ameos1emcs Uau noaHocCmoo npexkpawaemcs. To, Kakol umeHHO gpakmop bydem
AUMUMUpPYOWUM, 3a8ucum om ycaosull. Hanpumep, npu nacmypHol nozode usau 8 meHUCmobIx mecmax
¢omocuHmes ocnabesaem. [lpu noaHOM omcymcmeuu ceema oH 8006we He npoucxodum. Ecau 6
ammocgepe HedocmamoyHo CO,, cKopocms ¢homocuHmesa cHuxcaemcs. YIcKyccmeeHHoe ysenu4yeHue
yposHa CO, 8 menauuyax criocobcmeyem YCKOpeHUto (pomocuHmMe3d U nosbiueHuto ypoxcaliHocmu. B
X0/100HYI0 0200y Npu HU3KUX MeMIepamypax aKmueHOCMb (hepMeHmMo8 CHUMAemcs, d 8 yC/108USAX O4YEHb
HAPKO20 KAUMAmMa rpu 8biCOKol memnepamype rpoucxodum oeHamypauus gepmeHmos — 8 oboux
cy4aax pomocuHmes 3amedademca. Bo epems 3acyxu U3-3a HeX8amku 800bl yCMbUUa 3aKPbIBAIOMCH,
ymo oepaHuyusaem nocmynneHue CO,. B pe3ynsmame pomocuHmes ocnabesaem, u pocm pacmeHus
ocmaHasausaemcs.]

3. Kakoli M3 npeacTaBNeHHbIX Ha PUCYHKE 3KCMEPUMEHTOB [AO/IKEH WMCMNO/Ib30BaTb YYEHWK, 4YTODObI
nccnenoBaTb BAMAHWE TeMNepaTypbl HA CKOPOCTb ¢poTocuHTe3a? [OTBeT. Ymobbl ucciiedosame eausHuUe
memnepamypel Ha4 CKOPOCMb (OMOCUHME3a, YYeHUK OO/MMEH U3MEHAMb MOJbLKO memrepamypy, a
ocmasbHble — cgem, 8004 U COCMOAHUE MoY8bl — 0CMAsUMb HeusMeHHbIMU. Haubosee nodxodawumu
019 makux ycaosul Aeasaomcs onbimeol B u D. B 06oux oneimax rno4ea e1axcHas (m. e. 8006l 60CMAmMOoOYHoO),
U UHMeHCUBHOCMb ocseweHus 00UHaKosd. EOQuHcmeeHHoe pasauvue mewdy smumu onbimamu —
memnepamypa: e ornsime B oHa cocmaensem 20°C, a 8 onbime D — 10°C. Onbimol A u C He nodxo0am, makx
Kak 8 0boux c/y4asx no4ysa cyxas, Ymo 3ampyoHaem rnoaaoujeHue 8006l pacmeHuem. B ycnosusx cyxoli
rno4sel (pomocuHme3 Moxem 3amMeOdaAMbCA U3-30 Hexeamku 800bl. MO He [10380/AUM MOYHO
onpedenums, C8A3AHbLI U U3MEHEHUSA 8 CKOPOCMU (homOoCUHMe3a UCKAYUMeENbHO C memnepamypHbIM
¢akmopom. Takum 06pa3om, 8 smux 0nbliMax Ha CKOPOCMb homocuHmMe3a Mo2ym 0OHO8PEMEHHO 8/1UAMb
Kak memnepamypa, mak u Hexeamka 600bl.]

dopmatMBHOe OLEeHUBaHUE

Kputepun oueHuBaHus MaTepuan oueHMBaHUSA
O6bACHAET TUNbI NUTAHUA }KUBbIX OPraHM3MOB, Bonpoc-oTBeT, 3agaHue
pasnnyasa aBToTpodHOE U reTepoTpodHoe NUTaHue.
OnucbiBaeT npouecc GpOoTOCUHTE3a Yy pacTeHUI Ha Bonpoc-oTeeT, 3agaHue
OCHOBE YMPOLLEHHOIO XMMNYECKOrO YPaBHEHMA.
AHanunsnpyer BHELWIHNE U BHYTPEHHME GaKTopbl, 3agaHve B MOTMBaLMU, 3a4aHNE oA
BAMAIOLWME Ha Npouecc GOoToCcMHTE3a, NPUBOAA 3aKpen/ieHus, 4eaTe/lbHOCTb, BOMPOC-OTBET,
npumepsl. 3afaHue
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TpaHCcNopT Bew,ecTs B pacTUTE/IbHOM OpraHusme
Tema 2.3 ® YyebHuK: ctp. 42
e Pabouan TeTpagpb: cTp. 21

MoacraHpapTbl 8-1.5.2, 8-1.5.3, 8-1.5.4, 8-1.5.5, 8-1.5.6, 8-1.5.7

Lienn obyueHus O6bscHAET paKTopbl, BAMAIOLLME HA TPAHCMOPT BOAbI B OPraHU3Me pacTeHus.
OnucbiBaeT MexaHM3M nepenBuKeHns BoAbl NO KOPHHO, CTEO/10 U INCTbAM.
BbluncnseT ckopocTb TPaHCAMpaL K.
Ob6bAcHAET aganTauMn pacTeHUI, CBA3aHHbIe C TpaHCNMpaLUmen.
OnpegaenaeT OCHOBHble GAKTOPbI, BAUAIOLLME HA TPAHCNMPALUMIO, U AenaeT BblBOA,
OnucbiBaeT MEXaHM3M TPAHCMOPTa OPraHNYECKUX BELLLECTB B PaCTEHUW.

Hasbiku XXI BeKka YmeHune 060CHOBbIBaTb CBOW MbIC/IN; BblpaxKaTb CBOM UAEMU U CAYLIATb APYTUX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHUIO; 3HAaHME MeToA0B cbopa MHPopmaLmm
NyTéM UccnenoBaHMA; COTPYAHNYECTBO; KOMMYHUKALUMA; YMEHME HAaXOANTb NyTH
pelweHus npobaem; MHGOPMaLMOHHAA FTPAMOTHOCTb; MHTEPAKTUBHOCTb; HAaBbIKM
ncrnonb3osaHua NUKT.

BcnomoratenbHble | [1po3payHblil aK NOAYyNpPo3payHblli cTebenb MON0OLOTO TPAaBAHUCTONO PAcTEHUS,

cpepcrsa BOA0PAaCcTBOPUMAs KPacKa (KpacHble UAK CUHWE YepHWIa, NULLLEBOW KpacuTesb),
CTaKaH, nuneTKa, BoAa, ayna.

DNeKTPOHHbIe https://study.com/learn/lesson/plant-stem-function-types-parts.html|

pecypcbl https://www.youtube.com/watch?v=bbZ27YOYHEw

KpaTtkuii nnaH ypoka.

MoTtusauus. MepeaBukeHne Boabl B CEKBOME

Ob6bAcHeHuMe. Pa3BuTME NPOBOAALLEN TKAHWU Y PACTEHWUI Pa3HbIX FPYNn

UccnepoBaHue. TpaHCNOPT BELLECTB B pacTeHUN

Ob6bAcHeHue. MNepeasunrKeHne BoAbl U PACTBOPEHHBIX B HEM MUHEPA/IbHBIX BELLLECTB B pacTeHusX. TpaHcnupaums.
UccnepoBaHue. MamepeHre CKOPOCTM TpaHCMpaLum

O6bsacHeHMne. OnucaHne U3IMeHEHWUI NOYKKM U nobera.

3aKpenneHue.

OueHuBaHue.

YunTenb HaNOMMHAET YYaLLMMCA 3HAHKUA, NOJYYEHHbIE Ha YPOKax «o3HaHWe mupa»,
«Mpupoga» 1 buonornn 7-ro Knacca, 06 OCHOBHbIX OpraHax pacTeHMs, B TOM YMcC/ae O pa3sHoobpasunm
dopm cTebnA. 3aTem OH 06paLLAET BHUMAHME Ha M306paXKeHMe CEKBOM B y4ebHUKe M 3a4aET BONPOCHI:
«Kak Bbl AymaeTe, KaK BOAa NOAHMMAETCA A0 BEPXYLIEK TaKMUX BbICOKUX AepeBbeB?», «KaK Bbl cuMTaeTe,
KaKue $GaKTopbl BAUAIOT Ha NepeaBuKeEHME BOAbI B PAaCTEHUAX?» U «4TO ABNAETCA NPUYMHON TOrO, YTO
NoCTaB/IeHHble B BOAY LLBETbI, KYMN/eHHblE B MarasumHe, 400 OCTAlOTCA CBEXMMMU?», Nobyxaatolme
YYaLMXCA K Pa3MblLLIEHUIO.

Yuyutenb, HANOMUHasA, YTO OAHMM U3 OCHOBHbIX OPraHOB LIBETKOBOIO pacTeHMA ABASETCA
crebenb, 06bACHAET yYaLMMCS, YTO OA4Ha U3 raBHbIX PYHKUNUIN 1 ocobeHHocTel cTebna — 3To
obecneyeHune CBA3N MeXAY MMCTbIMU U KOPHEM. ITa CBA3b M NepeMeLLLEHMNE BELLECTB B PacTEHUN
CTaHOBATCA BO3MOXHbIMMK B1aroaapsa Tpybkam, o6pa3oBaHHbIM NPOBOAALLMMM TKAHAMM, TO €CTb
cocyaucToi cucteme (ot nat. vascularis — Tpyb4yaTbin).

Y MX0B noHATUE «CcTebenb» MOXKET MCMoJib30BaTbCA MeTapopuyeckm M ¢YHKUMOHANbHO, OAHAKO C
6M010TMYECKOM M aHAaTOMUYECKOM TOYKN 3PEHNSA Y HUX HET HACTOALLUX KOpHEN, cTebaein n nncTbes. Y MxoB
MMEIOTCA TONIbKO CTPYKTYPbl, HANOMWHAOWME KOPHWU, ANCTbA W CcTebanm — TaK Ha3biBaemble
«KOPHEenoaobHbIe», «IMCTONOA0OHbIE» U «cTebnenonobHble» obpaszoBaHMa. Mxu, A58 TPAHCNOPTUPOBKHU
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BOZbl M BELLECTB HE MMEIOT TaKMX CNEeLNann3npoBaHHbIX NPOBOAALMX TKAHEN, KaK Kcunema n ¢paoama. 3T1o
CBA3aHO C TeMm, YTO OHM 0bUTalOT BO BfIaKHOW cpede W 061aaaloT 0COBEHHbIMU TUIPOCKOMUYHBbIMMI
KNeTKkamu, cnocobHbIMK BMUTLIBaTb BOAY B 06bEME, NPEeBbILIAIOLLEM MACCy CAMOro pacTeHUA B HECKOJIbKO
pas, YTO CHUXKaeT HeobX0ANMMOCTb B NPOBOAALLMX TKAHSAX.

CornacHo cTenApHOM TeEOPUK, NPOBOAALLME TKAHM, PACMOOXKEHHbIE BHYTPU cTE6AA U KOPHA pacTeHus, a
TaKXe OKPY»KalolLan UX MapeHXnma 1 BCe 31eMEHTbI 40 KOPbl BKAOUYNTENbHO Ha3blBatOTCA cmesol.

B npoLecce MCTOPUYECKOTrO PasBUTUA pPacTeHUI nepBble cTeb6an MMean TUN NPOTOCTe bl. ITOT TUM
XapaKTepeH Ana APEBHUX U MPUMUTUBHbIX NAaNOPOTHUKOO6Pa3HbIX. CoO BpeMeHeM Y pacTeHui
chopMmpoBaNnCh ANKTUOCTENA, CUPOHOCTENA U Boee CNOXKHbIE CTPYKTYPbl — 3yCTeNbl. 3aMKHYTan
aycTena XxapaKTepHa ANA NOKPbITOCEMEHHbIX pacTeHui. CaeayeT yYnuTbiBaTh, YTO MOMMMO ITUX OCHOBHbIX
TUNOB CYLLECTBYIOT M NepexoaHble dpopmbl. Kcnnema v ¢posma B 60/1bLIMHCTBE CyYaeB pacrno/araloTca
pAagom, obpasys NpoBogALLME NYYKW. B 3aBUCMMOCTM OT B3AMMHOTO PACMONOKEHNA KCMAEMBI U $03MbI
bopmMUpYOTCA Pa3NYHbIE TUMbI MPOBOSALLMX MYYKOB.

A B E

A — dnosama pacnonoxeHa CHapyKu OT KCUIEMbI, UMEETCA CIOM KaMbus, pOCT B Aa/IbHENLLIEM BO3MOKEH;
(scTpevaeTca B ctebaax 60NbLIMHCTBA ABYA0AbHbIX U FONOCEMEHHbIX PaCTEHUN).

B — dnosma pacnonoxkeHa c 06enx CTOPOH KCuiembl (BHYTPU U CHapy»KK), meeTca Kambuin, poct
BO3MOMEH; XapaKTepHO A/1a cTebneit Taknx pacTeHUM, KaK TbIKBa.

C — dbno3ma pacnonoxKeHa CHapY*KMU OT KCUNEMbI, KaMbUA HET, POCT HEBO3MOMKEH; BCTpevaeTca B cTebiax
OAHOAO0NbHbIX PACTEHUN.

D — Kcunema oKpyKaet ¢pn0smy, Kambuma HET, POCT HEBO3MOMKEH; XapaKTepHO A1 KOPHEBULL, NaHAbIWA.
E — dbnoama oKpyrKaeT Kcunemy, Kambus HeT, POCT HEBO3MOMKEH; XapaKTEPHO A/1A KOPHEBULL,
NanopOTHMKOB.

F — yyacTkmn ¢bn103mbl pacnonaratoTca MexKay iy4amu KCUnemMbl, KaMbus HeT, pOCT HEBO3MOMKEH;
HabnogaeTca B MOIOAbIX KOPHAX BCEX PACTEHUM.

1 - dnoama, 2 — Kambui, 3 — Kcunema

Z[e(e)[File): 7.V 17138 [leAaTeNnbHOCTb. TPAHCNOPT BELLECTB B pacTeHUun

MpeacTosAwan paboTta HanpasieHa Ha HabaOAeHWE 3@ TEM, KaK MPOUCXOAMUT TPAHCMOPT BELLLECTB,
ocobeHHO BOAbI, B pacTeHusx. [1n1a 3Toro pacteHus nomeLLatoTca B MOAKPaLLEHHYIO BOAY, U yyallmeca
HabntoaatoT, KaK BOAA ABUMKETCA BHYTPU pacTeHua. C 3TOM LeNbto yuuTeNb CHavyana AenunT y4eHUKOB Ha
napbl M 06BACHAET 3Tanbl BbINOJHEHMA 334aHUA. YUalLmMeca onpeaenstoT, Kak OKpaluMBatoTCA TKaHU
pacTteHus B 061aCTU KOPHA, UJOK INCTA U YepeLlKa, Habntoaasn 3TO HEBOOPYKEHHbBIM r1a3oM UK C
NMOMOLLLbIO NyMbl, U 3aMMCbIBAOT CBOM HAbloAeHMA B TETPaaAX.
ObvsAcHAOMCA 80r1pocsl 0759 06CyHOeHus:
e [IOCKONbKY TKaHb KCWEMbl TPAHCMOPTUPYET BOAY OT KOPHA K cTebnto M AUCTbAM, OHa
OKpaLIMBAETCA NOA BO3AENCTBMEM NOAKPALLEHHOW BOAbl. KCuaema NpUCYTCTBYET TaKKe B XUAKAX
JINCTA, YepeLLKe U KOPHe, MO3TOMY 3TU YYACTKM TOXKE OKpaLllnBatoTcA.
e [lepemelyeHne BOAbl BHYTPU pPaCTEHUA MNPOUCXOAMUT T[NABHbIM 0Opasom uepes KCuaemy.
MoakpalleHHasa BO4A NPOXOAMT NO 3TUM TKAHAM, AOCTUras ctebns M Auctbes. ITO No3BosAeT
HabntoaaTb HanpaB/ieHMe U MeXaHM3M TPaHCMOopPTa BOAbl U BELWECTB B PaCTEHUAX.
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Ccblnascb Ha NpoBeAEHHOE UCCed0BaHMe, yuuTe b 06bACHAET OCHOBHbIE 0COBEHHOCTH
TPaHCMOPTUPOBKM BOAbI M PACTBOPEHHbIX B HEW BeLLecTB B pacTeHuax. Cxema nocnefoBaTeNbHOCTU
MexaHW3Ma BCaCbIBAaHUA U NepenBUKEHUA BOAbl U MUHEPAJIbHbIX BELLECTB M3 MOYBbl KOPHEM pacTeHuA
06bI4HO BKAIOYAET C/ieaytoLLMe 3Tanbl: KOpHegble 80/A0CKU —» KAemKu 3rnudepmuca KOPHA —> KAemkKu Kopbl
KOpHA —> 3H000epMa —» cocyObl KcusaeMbl. 3aTeM yunTenb gaet MHGopmaumto o aByx cnocobax TpaHcnopTa:
anonaacTMyeckom (nepemelleHne Boabl U MUHEPaAsIbHbIX BeLLecTB 6e3 NPOHUKHOBEHMA B KAETKK, yepes
KNETOYHbIE CTEHKU U MEXKKIETOUYHbIe NPOCTPAHCTBA) M CUMMJIACTUYECKOM (MepeHoC BoAbl U MUHEPA/IbHbIX
BELLECTB M3 KJETKU B KNETKY Yyepes umTtonnasmy). O6bacHAs cxoncTBa M pasinyma 3TUX ABYX MeXaHU3MOB
TPAHCMOPTUPOBKK, yunTenb ObpallaeT BHMMaHME YYEHMKOB Ha COOTBETCTByHOLLee W306pakeHue B
y4yebHUKe, CpaBHMBAET 3TM cnocobbl. [anee yuuTenb OOBACHAET MEXAHU3M BCacbiBaHMA BOAbl W
MWHEpPa/IbHbIX BELLECTB YEPE3 KOPEHb, a TaKKe UX NepeaBUKeHME B KOpPHE, cTebe U INCTbAX, U GaKTOPbI,
BAMAIOWME HaA 3TOT npouecc. B KayecTBe [JOMOMHEHUA K OODBACHEHUIO TeMbl pPeKomeHayeTcs
ncnonb3oBaHue Tabauu, potorpaduii U BUAEOMATEPUANOB.

2o File):7.0, 7|38 [leaTenbHOCTb. M3mepeHue CKOpoCTU TpaHCnUpauum
MOCKONbKY nNpeacToslias AeATe/bHOCTb ABAAETCA NPOCTON, Y4YUTEN0 HEeT HeobXo4MMOCTU AenuTb

YUYEHWKOB Ha TPynnbl — Ka*KAbl YYEHUK MOXKET BbINOJHUTL 3TO 3aZaHNe camocToaTeNbHO. C 3Tol Lenbto
yuyuTenb CHayana 06bACHAET YYaLMMCS 3Tanbl BbINOAHEHUA 3a4aHUA. 3aTeM y4MTelb MOPYYaET yyalMMCs
yepes onpenenéHHoe Bpems (0bbl4HO Yepes 5 yacoB) CHOBa B3BeCUTb NMPOBMPKY M Nober ¢ NOMOLLbO
NPYXUHHbBIX BECOB. YUEHWKM 3aMMCbIBAIOT CBOM HabAOAEHUS B TETPadsaX U CPaBHUBAKOT MOJyYEHHble
pe3y/ibTaTbl C HA4Ya/IbHbIMM MOKA3aTENAMM.
Ob6vscHAIOMCA 80MpPOchI 018 06CyHOeHUA:

® YMeHbLUEHME MACChbl OTPAXKaeT KOMYECTBO BOAbI, UCMAPEHHOMN M3 NNCTLEB PACTEHUA B
pesybTaTe TPAHCMUPALMUK, TO CTb KOANYECTBO BOAbI, NOTEPAHHOW B BUAE Napa. Mo mepe
ncnapeHusa BoAbl Macca NPobMpPKM yMeHbLIAETCSA, YTO NO3BOIAET U3MEPUTL CKOPOCTb
TpaHcnupayuu.

e TaK KaKk McnapeHue MOXKeT NPOUCXOAUTb M C MOBEPXHOCTM CamMoi BOAbI, 3TO MOKET CAeNaTh
N3MepeHMEe HETOUYHbIM, BEAb Mbl MAAaHUPYEM YYMTbIBATb TONLKO BOAY, MCNAPAIOLLYIOCA Yepes
nuctba. Moatomy gobaBneHMe macsia HanpasaeHO Ha NPeAOTBPaLLEHME UCMAPEHNA C
NoBepPXHOCTM BoAbl (06bIMHOIrO UCNapeHus).

e BoAasHOW Nap BbIXOAWUT U3 KNETOK NINCTbEB Yepes YCTbMLA, U NPU UX OTKPLITOM COCTOAHUN
TpaHCNMpaLumMa yCUANBAETCA, a NPU 3aKpbIToM — ociabeBaeT. Takum 06pasom, ycTbuLa
peryupytoT CKOpOCTb TPAHCMMPALMK, U UX aKTUBHOCTb HAaNPAMYIO BAWUAET Ha pesy/bTar,
N3MepPSAEeMbIi B 3STOM 3KCNepMMEHTE.

OCHOBbIBasACb Ha UCCNea0BaHUK, NPOBEAEHHOM BO BPEMA 3aHATUSA, YUNTENb 0OBACHAET
baKTopbl, BAUAIOLLME Ha CKOPOCTb TpaHcnMpauun. OH OTMeYaeT, YTO B 3aBUCMMOCTM OT BPEMEHU roga U
Pas3NNyHbIX MeCT OBWUTaHMA Yy pacTeHUI CyLLeCcTBYIOT aganTaumu, CBA3aHHble C TpaHCNUpauuen, u
npeaocTasaseT UHPOPMALMIO O XapaKTePUCTUKaX rnapoduTos, me3oduUToB 1 KCepoPUTOoB.

3aTeM yuuTeNb, C MNOMOLLbID WANOCTPAUMK, OOBACHAET MEXAHU3M TPAHCMNOPTUPOBKU MNPOAYKTOB
bOTOCHHTE3a K Pas/IMYHBIM YacTAM pPacTeHWA, HaNpaBAsAA BHMMAHWE YYEHWKOB Ha COOTBETCTBYOLLEE
nsobpaxkeHme B yuebHMKe. OH CPAaBHUBAET U KOMMEHTUPYET CXOACTBA U PA3NYMA NMOHATUA KLOHOPHbIE
KNETKM» W «AKUENTOpHble KAeTKu». Mpu OOBACHEHMU Tembl TAKKE PEKOMEHAYEeTCs MCNo/b30BaTb
AonoNHUTeNbHble Tabauubl, doTorpadum 1 BuaeomaTepmansi.

Yuntenb obpaliaetca K y4eHUKam c Bornpocom: «Kak Bbl gymaeTe, noyemy S04 CPbIBAOT HEKOTOpPbIE
LBETKM UKW He3penble NaoAbl ¢ pacTeHna? OB6OCHyHTe CBOE MHEHMEY, TEM CaMblM BOBJ/IEKAsA UX B NPOLLECC
«Mopgymainn. Ob6cyaun. Mopenucb». B xone obmeHa MHEHUAMM CTAaHOBUTCA SICHO, YTO MNPU YyAANEHWUM
HEHYKHbIX UM CNabopas3BuUTbIX LBETKOB/6YTOHOB MM NAOLOB, PaCTEHUE MOKET HanpaBuTb BoabLLe BOAbI
W NUTaTE/IbHbIX BELLECTB K OCTaBLUMMCA 340POBbIM LBETKAM M Naogam. ITo, B CBOK oyepesb, yaydllaeT
KayecTBO M yBE/NIMYMBAET KONUYECTBO YypoXKasa. Kpome TOro, rycto pacrnosioeHHble U H6ecrnopsafoyHble
LLBETKM NOPTAT 06LMIA BHEWHUI BMA M GOPMY pacTeHUs, HO CBoeBpeMeHHOoe yaaneHue (obpeska) Takux
OPraHoOB WA YacTei y/yyllaeT NPOBETPMBAHWME PaCTEHWs W NpenoTBpaliaeT 6onesHU. B pesynbtaTte
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BbI6OPOYHOro yaaneHus nao40B NoyyaroT MeHbLLIEE NX KOJIMYECTBO, HO OHK BbiBatoT 60/1ee KPymnHbIMU 1
34,0POBbIMMU.

myqewxm paccmaTpuBaloT U 06CyaaloT PUCYHOK B pybpurke «MpumeHnUTe nonyyeHHble
3HaHMA», Ha KOTOPOM M306paXkeHa 4acTb CTBO/IA ABYAONLHOMO Aepesa C yAaNEHHbIM KObLOM Kopbl. B

xoge obcyKaeHWA AenaeTca BblBO4, YTO yAaNeHMe KoMbLa Kopbl nospexkaaeT $p103my, HO He 3aTparnsaet
Kcunemy. B aTom ciyyae BepxHAs BETBb He MOCTPaAaeT, Tak Kak OHa cnocobHa K GOTOCMHTE3Y U MOKeT
CaMOCTOATE/IbHO NPOM3BOAMUTL HeobXxoanMble BellecTBa. MOCKObKY KCMaema OCTaéTca HEeTPOHYTON, Boaa
N MMHepasbHble BeL,eCcTBa NPoA0/IXKatoT NoAHMMATLCA BBePX. O4HAKO HUXKHAA BETBb NOCTPALAET, NOTOMY
YTO NPOAYKTbI GOTOCUHTE3A (Hanpumep, caxapo3a) 6oablue He CMOTYT NepemMeLLaTbCa U3 INCTbEB BHU3 —
K HUXKHEN BETBM M KOPHAM. B pesynibTaTe HUMKHAA BETBb M KOPHU BYAYT UCMbITbIBATb AEDULMUT NUTATENbHbIX
BELWECTB, HAa4YHYT 3acbixaTb M NOrMBHYT. Takue nNoBpexaeHMA OCOBEeHHO OnacHbl BECHOW W JIeTOM,
NOCKO/IbKY B 3TW C€30HbI GOTOCUHTES NPOXOAUT MHTEHCMBHO, PACTEHMA aKTUBHO PACTYT M BO3HMKAET OCTPas
NoTPebHOCTb B TPAHCMOPTUMPOBKE BELLECTB.

BbInonHAOTCA 3a4aHuMA, NpUBeAEHHbIEe B yYebHUKe, N 0bcyXaatoTca Bonpockl. Bo Bpems
obcyaeHnA obecneybTe yYaLMMcA BO3MOXKHOCTb CBOHOAHO BbICKA3blBaTb BCE BOSMOXHbIE OTBETbI.

1. BepHo nn ytBepaeHue: “Kakum Obl HU 6bIN0 MecToobUTaHWe pacTeHUs, OCMOTUYECKOe AaB/ieHUe B
KOpHe [AOJ/IKHO ObiTb Bbile, YeM B MoOYBe, YTOObI pacTeHMe MOFI0 MOroWaTh BOoAYy M3 OKpyrKatollein
cpeabl”? Mouemy? [OtBetr. Ja. [ns mozo, umobbl pacmeHue Mo2a0 Mnoza0uams 800y U3 [04Y8bl,
ocmomuyYeckoe 0assieHue e20 KOPHEBbLIX KAemoK 00aXHO 6bimb 8bilie, YeM OCMOomuYecKkoe OdeseHue
nousbl. UMeHHO b6s1a200apA 3moli pasHuye 800a 08UXeMCca 8 CMOPOHY KOpHA. Ecau xce ocmomuyeckoe
dasneHue 8 rno4ee sbille (KaK, Hanpumep, 8 3aCO/AEHHbIX 0Y8aX), 8000 Moxem 08U2aMbCA 8 0OPAMHOM
HanpaeneHUU — U3 KOPHA 8 no4sy, Ymo npusedém K 06e3801UBAHUIO pacmeHus.)

2. KaKk Bbl AymaeTe, Mo4yemy B XO/IO4HOE Bpems rofa CKOPOCTb MepenBUKEeHWUs BELLECTB B PACTEHUM
cHmKaeTca? O6ocHyiTe CBOE MHeHue. [OTBeT. B X0/100HYyt0 M0200y MOHUMCEHUE memMmnepamypsl,
ocnabneHue aKMUBHOCMU (PePMEHMO8, CHUMEHUE CKOPOCMU MPAHCIUPAUUU U Mo2A0U,eHUs 800b!
30Me0/AIMm MpPAHCIopm 8ewecms 8 pPacmeHuu. 3mu npoyeccel 06BACHAIOMCA KAK u3uvyecKkumu
(3amep3aHue), mak u buoxumu4yeckumMu (hepMmeHmMamueHas AKMUBHOCMb) NPUYUHAMLU. ]

3. Nouemy nNpoayKTbl GOTOCMHTE3A HE TPAHCMOPTUPYIOTCA MO cocyaam Kcunembl? [OTBeT. [ToCKOAbKY
Kcusema cocmoum U3 MEpmesiX K/AemoK, OHA MOXem MpPpaHCIopmuposames MmosbKo 800y U UOHbI
naccusHeim criocobom. OOHAKO OHA He crnocobHa obecneyusames AKMUBHbIG MpPaHCIopm opaaHUYecKUXx
g8ew,ecms, MaKux KaK 2/110K03d, caxapo3d, aMmuHoKucaoms! U 0p. [aa makoeo rnepeHoca Heobxodume!
Husble KAemku U sHepaus.]

4. Kak Bbl cyMTaeTe, MOYeMy PacTEHWMA AOMKHbI NEPEHOCUTb BeLLecTBa, obpasylolmeca B pesysbraTte
$OTOCUHTE3a, B TaK HasblBaeMble “pe3epByapHble” YacTu 1 opraHbl? O60cHylTe CBOE MHeHMe [OTBeT.
Momomy 4ymo 4yacmu U OpaaHbl, HA3bIBAEMblE «pe3epsyapamu», He CcrnocobHbl CamocmoamesnbHo
CuHmesuposams MpPodykmesl (homocuHmesa, 8 yacmHocmu caxaposy. OOHaKo 0414 pocma pacmeHus,
obecrieyeHus e2o sHepauell, HAKOMNAEHUA 3arndcHbIX sew,ecms u noddepicaHus obuje2o memabonuyeckozo
b6anaHca amu sewecmsa Heobxooumel. Ecau npodykmel pomocuHmesa He byoym mpaHcrnopmuposamscs
8 aMU YACMU, OHU HA4YHYmM HAKAMNAUBAMbCA 8 AUCMbAX, HAPYyWas ocmMomuyeckuli 6aaaHC u 3ameonss
npoyecc pomocuHmesa. B pezysibmame amo moxcem rnomewams HoOpMasbHOMY Pa3suMuUIo pacmeHus u
rnpusecmu K e2o eubenu.]

dopmaTuBHOE OLEeHUBaHUE
Kputepum oueHuBaHusa MaTtepuan oueHMBaHUA

O6bscHAeT PpaKTopbl, BAMUAIOLLME HA TPAHCMOPTMPOB- | 3agaHWe B MOTMBALLMK, AEATENbHOCTb, BOMpPOC-
Ky BOAbl B OpraHn3me pacTeHus, NpMBoAA NPUMeEpbI. | OTBET, 3aJaHue

OnucbiBaeT MeXaHM3M nepemMeLLeHns Boabl B KOopHe, | [JeaTenbHOCTb, BONPOC-OTBET, 3a4aHue

ctebne n IMCTbAX, CBA3bIBAS €ro ¢ 0CO6EeHHOCTAMM
CTPOEHMA COCYA0B KCUNEMBI.
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BbluMCAAET CKOPOCTb TPAHCMMPaLMK, UCMONb3YA

d)O MV notepst Macchl (rpaMMbl)
pmyny BpeMs (4achkl)

JeaTenbHoOCTb, BONPOC-OTBET, 3a4aHue

ObbAcHAET aganTaLmMm pacTeHUI, CBA3AHHbIE C
TpaHcnupaumen, NpMBoAA NPUMEPDI.

Bonpoc-oTBeT, 3agaHue

OnpepenneT oCHOBHble GaKTOPbI, BAUAIOLWLME Ha
TPaHCNUpPaLMIO, U AeNaeT BbIBOAbI, aHaNN3MpPys
rpaduKm, 4EMOHCTPUPYIOLLME BAUSAHME STUX
¢daKTopos.

Bonpoc-oTBeT, 3agaHue

OnucbiBaeT MeXaHU3M TPaHCNOPTa OpraHn4YecKunx
BelecTB B paCTeHUN, CBA3biBaA €ro C
ocobeHHoCTAMM CTpOeHMnA cocyaos d)l'loaMbI.

3apaHue gna 3aKpenneHunAa, BONpocC-OTBET,
3adaHune
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PA3SAEN 3 KPOBEHOCHAA CUCTEMA

Tema Ne HasBaHue Yacbl | Yuye6bHuK| Pabouas
(ctp.) TeTpaab
(ctp.)
Tema 3.1 KpoBoobpalleHue y }KMUBOTHbIX 3 54 27
Tema 3.2 CtpoeHue 1 paboTa cepaua YesioBeKa 3 58 30
Tema 3.3 KpoBoobpalleHue y YenoBeka 2 61 34
MCO-4 1
Tema 3.4 CocTaB M QYHKLNM KPOBM 2 66 37
Tema 3.5 MNepennsaHue u rpynnbl KPOBU 2 70 40
Hayka, TexHonorus, *usHb. O6obwarome 73 42
3a4aHuA
MCO-5 1
BCEro 15

KpaTtkoe cogep)kaHue pasgena

YYyeHUKM ye obnagatoT onpefenéHHbIMU 3HAHUAMM U HaBbIKAMMU O CTPOEHUU U PYHKLMAX OpraHoOB
CUCTEMbI KpoBOOBpaLLEeHUA, NOYYEHHbIMU Ha ypoKax «Mo3HaHne mupa» u «Mpupoga». B aTom pasgene
OHM nosyyaT 6onee NoapobHy MHPOPMALMIO O CUCTEMax KpoBOObpalLeHUA Yy XMBOTHbIX. Yyalumecs
Hay4yaTcs pasnMyaTb 3aMKHYTY0O W  HE3aMKHYTYH0 CUCTeMbl KPOBOODOpALLeHWsA, a TaKkKe wu3yyar
KpoBOOOGpaLLEHME Y MO3BOHOUYHbIX ¥XMBOTHbIX U CTPOEHMeE UX cepaua. OHm 6yayT cpaBHUBATL 0COBEHHOCTU
OZLHOTO M ABYX KPYroB KpoBOODOpaLLeHNA, ONUCbIBaTb CTPOEHME U NPUHLMN PaboTbl cepaLLa Y NO3BOHOYHbIX
YKMBOTHbIX. Kpome 3Toro, yyalumecs usyyat cTpoeHue n GpyHKLMOHMPOBAHUE cepaua YeNoBeKa 1 nosyyat
npeacrasneHue ob anekTpokapanorpamme (IKr).

Pa3BuBas yxe Mmetowmecs 3HaHUSA U HaBbIKM O CTPOEHUMN U PYHKLMAX KPOBEHOCHbIX COCYA0B, YYEHUKM
Hay4aTcs pas3nnyatb 60MbLIOA KU Manblii (NEroyHbIN) Kpyru KpoBoobpalleHusA, oBAadeloT 3HaHUAMKU O
[aB/IEHUUN KPOBM U NYJIbCE, @ TaKXKe CMOTYT NPOAEMOHCTPMPOBATb COOTBETCTBYOLWME YMEHUSA. LLIKONbHUKK
TaKKe Wu3yyaT COCTaB M OYHKUMM KPOBW, MNOAYYAT HayasibHble 3HAHWMA O CTPOEHUW U OYHKUMAX
numoaTtnyeckon cuctembl. OHM ByayT ONMCbIBaTL FPYMMbl KPOBU, NPUBOAMUTL MPUMEPDBI UX KNaccudukaLmm
N 06BACHATb 3HaYEHWE NepeIMBAHNA KPOBMU.

YCBOEHME 3TUX TEM MOMOKET YUALLMMCS FNy6XKe NOHATb CUCTEMY KPOBOObpaLLLeHNs, 0COBEHHOCTU KPOBM
N AMmobl, a TakXKe co34acT OCHOBY ANA GOPMMPOBAHMA 3HAHUI M HABLIKOB MO MMMYHWUTETY B CTapLUMX
Knaccax.

BsepeHue B paspgen
YyeHMKaM npegnaraeTca MNpounTaTb BBOAHbLIA TEKCT Ha MepBOWM CTpaHuue pasgena «KpoBeHOCHas
cuctema» U3 yyebHuKa. 3aTem 0bCyKOatOTCA BOMPOCHI, NpeAcTaB/ieHHble B y4ebHUKe. PekomeHayeTcs
co3faTb B Knacce cBoboaHyto atmocoepy, nobyxaasa yyawmxca 6onee aKTMBHO y4vyacTBOBaTb B
06CYKAEHMAX U CAMOCTOATE/IbHO BbIPAXKaTb CBOU MbIC/IN.
e Kakoe 3HauyeHue MMeeT KpOoBb?
[OTBeT. Kposb caymwum 0na Oocmasku HeobxoOUMbIX Op2aHU3My eewecms (Kucaopood,
numamesbHbiX 8ewecms) K 0p2aHAM U MKAHAM, a Makxce 011 8bigedeHuUs Npodykmos pacrnada us
Hux. Kpome mozo, Kposb yKpenasem 3auUmHyro cucmemy op2aHu3mMa U uzpaem 8aicHy posb 8
mepmopeaynayuu.)
e KaK npoucxoamuT TPAHCNOPT KMcaopoda B KPoBeHOCHOM cucteme? [OTBeT. Kuciopod 8 cucmeme
Kpo8oobpauwieHUs mpaHcriopmupyemcs, npucoeouHsACb K 0COObIM XUMUYECKUM COeOUHeHUAM —
b6enKkam 2eMo2106UHY Unu 2eMOYUAaHUHY.]
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KpoBoo6palueHue y }) KMBOTHbIX
Tema 3.1 * Yye6HuK: cTp. 54
e Pabouas TeTpaap: cTp. 27

MoacTaHpapThl 8-1.6.1, 8-1.6.2

Lienn obyueHus PasnuyaeT 3aMKHYTYIO M HE3AMKHYTYHO CUCTEMbI KPOBOOOPaLLLEHUA.
Ob6bACHAET OAMH M ABa Kpyra KpoBoobpaLLeHus.
OnucbiBaeT cTpoeHMe cepaLa Y NO3BOHOYHbIX *KUBOTHbIX.
CoOTHOCUT cUCTEMY KpOBOODBpaLLLEHNA MO3BOHOYHbIX C 0COBEHHOCTAMMU
CTPOEHMA MX cepaLa.

HaBbiku XXI Beka YMmeHune 060CHOBbIBaTb CBOM MbIC/IW; BblpaxKaTb CBOM UAEN U CAyLWaTb APYruX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHUIO; 3HaHWE MeToA0B cbopa
MHbOpMaLUM NYTEM UCCNEA0BAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHUE
HaxoauTb NyTK peleHnsa npobaem; MHPOPMALMOHHAA TPAMOTHOCTb;
MHTEPaKTUBHOCTb; HaBbIKM UCNO/b30BaHMA UKT.

BcnomorartenbHblie doTorpadmm, Tabaunubl N NOCTEPbI, OTHOCALLMECA K KPOBOODpaLLLEHUIO Y

cpeacTBa Pa3/IMYHbIX XMBOTHbIX U YENOBEKA, BUAEOMATEPUA/IbI MO TEME, MOAENb
cepala, HOXKHUUbI, CKaNbNeb, MUHLLET, IyNa, CBETOBOM MUKPOCKOM, rOTOBbLIN
npenapaTt KPOBW, PE3NHOBbIE MEPYATKU, MEXaHUYECKUI AN unbpPOBOi

TOHOMETP.
DNeKTPOHHbIe https://www.youtube.com/watch?v=KCC FrbuR3U&t=3s
pecypcbl https://www.youtube.com/watch?v=Apbs2DEL8yY

https://www.youtube.com/watch?v=b8bkKZWijTc

KpaTtkuii nnaH ypoka.

Motusauma. CpaBHeEHME KPOBEHOCHbIX CUCTEM PA3/INYHbIX OPraHWU3MOB
O6bsacHeHne. Oco6eHHOCTM 3aMKHYTOM M HE3aMKHYTOW KPOBEHOCHbIX CUCTEM
UccnepoBaHue. 3aMKHYTasa M HE3aMKHYTaA KPOBEHOCHAA CMCTEMA
O6bsacHeHue. KpoBoobpalleHMe 1 CTPOEHUE cepaLa MO3BOHOYHbIX YKUBOTHbIX
3aKpenneHue.

OueHuBaHuMe.

[na Toro yTobbl BbI3BaTb UHTEPEC K TEME, YUMTEb OOpaLLAEeT BHUMAHME YYaLLMXCA HA
CXEMbl CUCTEM KpPOBOODOpALLEHUA ABYX PasHbIX UBbIX OPraHM3MOB, NPeACTaB/ieHHble B y4ebHUKe, U
npeanaraeT CPaBHUTb MX XapaKTepHble NMPU3HaKK. 3aTeM 334at0TcA BOMpOChl: «Kak Bbl AymaeTe, B YeM
CXOACTBO M pa3nyme 3TUX KPOBEHOCHbIX CUCTEM?» N «KaKoe 3HayeHune nmeeT KpoBoobpalleHue?», npu
MOMOLLLM KOTOPbIX YYUTENb NOBYKAAET YHALLMXCA K PA3MbILLIEHWNIO U UX OBCYKAEHUIO.

Yynutenb, HanomHaeT MHPopMaLumio 06 06LLMX 0COBEHHOCTAX CUCTEMbI KPOBOOBpaLLEHWS,
M3yyeHHYI0 paHee Ha ypokax «[lpupoga», u obpawaeT BHMMaHMWE YYalMXCa Ha TO, YTO 3Ta cucTema
XapakTepHa ANnA OONbLUMHCTBA MHOMOK/NETOYHbIX MBOTHbIX. OH MOAYEpPKMBAET, YTO CUCTEMA
KPOBOOBPALLLEHWNA CAYKUT ANA AOCTAaBKM HEOHXOAMMbIX OPraHU3MY BELLECTB K OpraHam U TKaHAM, a TaKkKe
ANA yAaneHus NpoAyKToB pacnaga, obpasylowmxca B KAeTKax B pesynbTaTe obmeHa Bew,ecTB. 3aTem
yuynTenb 06BbACHAET, YTO CUCTEMbI KPOBOOBPALLLEHNA AeNATCA Ha A4BA TUMA — 3aMKHYTYHO U HE3aMKHYTYIO,
W, PasbACHAA PasAnuUA  MEeXAY HUMM, HanpaBAsfeT BHUMAHME YYalMXCA Ha  WMAMOCTPaLMK,
npeacTaBNeHHble B COOTBETCTBYIOLLEM 3a4aHUN y4eBHUKa.

20| F1(0): 7.0, 7|3 [leATeNnbHOCTb. 3aMKHYTaA U HE3aMKHYTasA KPOBEHOCHAA cucTema.
[nA ycBOEHUA HOBbIX 3HAHUI YYEHUKM MOTYT BbINONHATL 3aZlaHNEe CaMOCTOATENIbHO UM B Napax. CHavana
UM 06 BACHAIOTCA 3Tanbl BbINOJIHEHMA 334aHUA. YUalmMecs BHUMATENbHO PAacCMATPMBAtOT N306paXKEHHbIX
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Ha KapTMHKE KMBOTHbIX M ONPeLenstoT, y KOro U3 HUX cMcTema KpoBoobpaLleHUsA 3aMKHYTas, a y Koro —
He3aMKHyTas.
HusomHsie ¢ 3amMKkHymoli cucmemoli KpogoobpaweHuUs: 3a5y, 20aybb, pbiba, 0oxoesol yepssb
HusomHele ¢ He3amKkHymol cucmemoli KposoobpauwieHUA: peyHoU pakK, yaumka, nayx
3aTem yunTesb AaeT 3aJaHNe YYaLLMMCA 3aN0HUTb NPeacTaBAeHHY0 TabauLy, NpeaBapuTebHO NepeHecs
ee B TeTpaab.
06vACHAIOMCA 80MPOCHI 0418 06CYyHOeHUS:

e HeT, HeNb3A yTBEPXKAATb, YTO Yy BCEX BECMNO3BOHOYHbIX KMBOTHbLIX MCKAKOYUTENBHO HE3aMKHYTas
cMcTeMa KpoBoobpalleHusa. Y HeKoTopbix 6ecno3BOHOYHbIX, Hanpumep Yy Ko/bYaTbiX Yepsen u
roO/IOBOHOMMX MOJIJIIOCKOB, CUCTEMA KpoBoobpalleHMA 3amKHyTas. Kpome Toro, cyuiectsytoT
6€ecno3BOHOYHbIE, Y KOTOPbIX BOOOLLLE OTCYTCTBYET CUCTEMA KPOBOOOpaLLEHMA.

e /I3 nepeyncneHHbIX JKMBOTHbIX TOMbKO Yy 3aMua W ronybs TemnepaTypa Tena He 3aBUCUT OT
TEMNepPaTypbl OKpyKatoLWwen cpeabl. 3asL, M roNybb — TENNOKPOBHbIE XXUBOTHbIE.

Yuntenb MoXKeT NPoAeMOHCTPUPOBATL NOCTepbl, Tabauubl n doTorpadum, a Takxe
BMIEOMaTepUuanbl, COOTBETCTBYIOLME TEME, YTOObI NOMOYUb YHALLLMMCSA NyYLLe YCBOWUTb MaTepuann.
Kpome TOro, yuntesib 3HaKOMUT Y4EHUKOB € MHGOpMauuen ns pybpukm «3HaeTte num Bbl?»,
paccKasbiBaeT 0 remosinMmade, a TaKKe YNOMUHAET O HEKOTOPbIX 0COBEHHOCTAX KPOBU HAaCEKOMBIX.
OH noauépkKmBaeT, 4tTo remosinmda He y4acTByeT B rasoobmeHe.
YunTenb coobLaeT yyalmmcs, YTo y BCEX MO3BOHOYHbIX CUCTEMA KPOBOODOPALLEHMA ABNAETCA 3aMKHYTOM,
MU OTMEYAET, YTO NO3BOHOYHbIE KMBOTHbIE AENATCA Ha ABe rPynMbl: C O4HUM KPYrom KpoBOODOpaLLEHNA U C
OBYMS Kpyramu KpoBoobpalyeHus (60ablWMM M IErOYHbIM). HanpaBieHne ABUKEHMA KPOBU NPOUCXOANT B
cneaytowen nocnenoBaTeIbHOCTU: cepOye — apmepus — Kanusanaap — eeHd. TONbKO Y pblb KpOBb ABUMKETCS
no o4HOMY Kpyry KpoBoobpalleHus. 3atem 06bACHATCA 0COOEHHOCTU KPOBOODOPaLLEHMA COOTBETCTBEHHO
Y pbl6, 3eMHOBOAHbIX, NPECMbIKAIOLWMXCA, NTUL, U MAEKONUTAOWMX. YUunUTenb pacckasbiBaeT 06 obwmux u
OT/IMYUTE/IbHBIX YepTax CTPOEHUA cepaua Yy 3TUX KMBOTHbLIX. Y 3EMHOBOZHbIX M MPECMbIKAOLWMXCS
apTepuanbHas M BEHO3Has KPOBb CMELUMBAIOTCA B CepAle, TOrga Kak y NTUL M MIEKOMUTAoWMX
apTepuanbHas M BEHO3HAA KPOBb MOJIHOCTbIO pasjesfieHbl. B xo4e OObACHEHWA MOMKHO MCMNO/Ib30BaATb
CNefytolyo CXeMaTUYECKYH0 UAOCTPALMIO.

JNlero4Hbli Kpyr KpoBoobpalleHns
*abepHble Kanuanapbl PYrKp paLy

KOXXW 1

MNpaBsoe Nerkux

HKenypouek npeacepague Nesoe
npeacepaune

. ﬁ\ggzswanwaﬂ :g;ismanwaa Aopra

BeHo3Hasa KpoBb
. . BeHo3Hasa KpoBb

Kanunnnapel Tena

. CmellaHHaA KpoBb

LY J Tena

BosbluoK Kpyr KpoBoobpalleHusa

KpoBoobpalieHue y pbib KpoBoobpaleHune y amebunbuin

Hannuve cKnagoK B KenyLouke cepaua amoubuini M yepenoBaHMe OTXOMKAEHWA COCYAOB OT Hero
perynupyert pacnpegeneHue Kposu. KpoBb, beHan KMCAOPOLOM, NONaAaEeT B NPaBYIO YacTb KenyaouKa 1
HanpasAseTcsa K NErKMM yepes NEroyHble apTepuu, a TaKKe K KOXKe Yepes KoXHyto apTeputo. CmellaHHas
KPOBb U3 cepZLLa NOCTynaeT B Te/10 Yepes NpaByHo U IeByHo Ayrv aopTbl. KpoBb, OTHOCUTENLHO 0bOralLéHHas
KMCNOPOAOM, NOCTYNAET K F0/I0BE YepPe3 COHHble apTepumn.
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Kanunnsapol

Henypouek

——————Kanunnapbl



KaI'IMﬂﬂﬂpbl Nerknx Kanunnnapel nerkmx

MpaBasa

ayra
aopTbl

MpaBas ayra OTBEPCTUE MEXAY

aopTbl napow Ayr aopTbl
MpaBoe

Jlesoe
npeacepave 4 Nlesas

JleBasa gyra ayra

aopTbl aopThbl

1| ApTepuaneHan ApTepuanbHas
KpOBb KpOBb esoe
enypouek
I BerosHan kposb I Berosnan kposs .| npeacepamne

' Kanunanapsl

) CvewwanHan kposb I CmewaHHas Kposb

KaI'IVIJ'II'IFIpr Tena
KpoBoob6palieHue y ALepuLbl, 3Men 1 Yepenaxu KposoobpalieHue y Kpokoamna

Y NpecMbIKaloLWmXca Ayr1 aopTbl U NEroYHble apTepum BbIXOAAT U3 cepaLa He3aBUCMMO Apyr oT gpyra. U3
NPaBOI YaCTM KeNy[ouKa BbIXOAUT NErOYHan apTepus, No KOTOPO BEHO3HAA KPOBb HaNpaBAseTCs B NETKUE;
M3 NeBOM YacTM — npasas Ayra aopTbl, HECYLLLAA apTepuanbHyo KpoBb. KpoBb, 060ralLéHHan KUCI0PoaoM,
NOCTyNaeT K ro/oBe NO COHHbIM apTepuaMm, OTXOAALLMM OT NPaBoi Ayru. M3 cpedHen 4acTu Kenyaouka
HayMHaeTCA fIeBas Ayra aopTbl, KOTOPas OMyCKaeTcA N03a4u CepPALA U Ha YPOBHE NMO3BOHOYHMKA COeaMHAeTCA
C NpaBoW ayron, obpasys HGptoLHyto aopTy. MMEeHHO No 3ToM aopTe K Teay NOCTynaeT CMeLLaHHasA KpoBb.

JleroyHblie
Kanunnapol

NeBbiin
¥ Kenyaouek

ApTepuanbHan l Mpasbli
Kposb Kenyagodek

. BeHO3Has Kposb

Kanunnapsl
Tena

KpoBeHOoCHadA cuctema NTUL, U MAEKONUTALOLLLNX

B oT/IM4ME OT NPEeCMbIKAOWUXCA, Y NTUL, U MIEKOMUTAIOLMX Mabll (NEroyHblii) U 601bWON Kpyrm
KpOBOOOGPaLLEHMA NOHOCTLIO pa3gesieHbl. Y NTUL, U3 1IEBOTO KeyAouKa cepala OTX0AUT TONbKO Npasas
[Ayra aopTbl, @ Y MAEKONUTAOLWMUX — TONbKO SieBas Ayra aopTbl.

[na nydwero ycBoeHMA MHGOPMaLMM YHALWMMUCA YUUTENb MOMKET MCNOIb30BATb MANOCTPaLMM, TabaunLbl
W BUAEOMATEPUAbI, OTHOCALLMECA K TEME.

3aTeM yuuTesb NPUBAEKAET YYEHMKOB K ydyactvio B npouecce «Moaymaii. O6bcyau. Mopenucb». B xope
0bCY)KOEHUA BBIACHAETCA, YTO Y TaKMX OPraHM3MOB, KaK KWLIEYHOMONOCTHblE, HE WMEHOLWMX CUCTEMDI
KpoBOOb6pALLEHNA, TPAHCMOPT BELLECTB K KNeTKaM M OT HUX OCYLLECTBAAETCA 3a CYET npoueccoB aAnbdysnm u
ocmoca.

m Nanee yuntenb nepexogmt K pybpuke “NMpumeHunTe nonyyeHHble 3HaHMAY» AaeT 3aaHne
yyalLMMCA NepeHecTy NpeacTaBAeHHY0 B yd4ebHMKe TabauLy B TeETpaZb M 3aN0NHUTD ee.

Narywka | Pbiba | Cobaka | Awepuua | Kpokogumn
[Ba Kpyra KpoBoobpalueHun v X v \ \
B cepaLe oguH Kenypodek Vv Vv X Vv X
B cepaue ABa npeacepaua Vv X Vv Vv '
B cepaLue ABa Xenypoyka X X v X '
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Y4YeHMKN BbICKa3blBAOT CBOM MHEHUA MO 3alaHHOMY BOMPOCY, U B pe3yabTaTe 0bCyXKAeHUA NPUXoaaT K
BbIBOAY, YTO Y TAaKUX }KMBOTHbIX, KaK pblba, cobaKa u KpoKoAWA, apTepuanbHasa M BEHO3HAA KPOBb B MOI0CTU
cepAua He cmellnBatoTca. Y pblbbl cepale COCTOUT M3 ABYX Kamep — OAHOro npeacepava U O4HOro
YKeNyAouKa, U B ero NONOCTU COAEPKUTCA TOIbKO BEHO3HAA KPoBb. Y cobaKkm cepaLie YeTbipéxKkamepHoe —
ABa NpeAcepans 1 ABa KenyaodKa. B neBolt YacTu cepaua HaxoguMTca apTepmasnibHas KpoBb, a B NpaBon —
BEHO3HaA. Y KpOKoAWNa cepLie TaKKe YeTbIpEXKamepHoe — ABa Npeacepama n Asa XKenyaodka. Kak ny
MJIEKOMUTAIOLLNX, B IEBOIN YacTM — apTepuasibHaa KPoBb, B NPABOI — BEHO3HAA. Y NATYLWKN U ALLEPULLbI
cepAue TpéxkamepHoe — ABa nNpeacepama U oAuH xenyaouek. MNpeacepana oTKPbIBAOTCA B Keya0uek,
W B HEM NPOUCXOAUT CMELLMBAHWE apTEPUAIBHON N BEHO3HOMN KPOBMU.

BbINnoNHAIOTCA 3a4aHMA, NpeAcTaBieHHble B yuebHUKe, 06CyKAatoTcA BONPOChI K HUM. Bo
Bpemsa obcyrKaeHMa obecneybTe BO3MOMKHOCTb AN y4alMxca cBOOOAHO BbICKA3blBaTb BCE BO3MOXHbIE
BapuaHTbl oTBeToB. Co34aiTe OTKPbLITYIO WM NOAAEPNKMBAIOWYIO aTMmocdepy, UYTOObl KakAablh YYeHWK
YyBCTBOBaAN ceba yBEPEHHO NPU BblPaXKEHUWN CBOUX MbIC/IEN U NPEANONOKEHUN.

1. KakoBbl OCHOBHbIE PA3NYUA MEKAY 3aMKHYTOW U HE3AMKHYTOM KPOBEHOCHbIMWU cucTtemMamu? [OTBeT.
Mpu 3amkHYymol cucmeme KposoobpaueHUs Kposb 0suxcemcs no cepouy u cocyoam. CepoeyHas Mmbiiya
CoKpawaemcsa U Hamnpasasem Kposb M0 apmepusamM KO 68CeM Op2aHaM Op2aHuU3Ma. B kanunnapax
npoucxodum obmeH sewecms U 20308 MeWOY KPOBbH U KAemKkamu. 3amem Kposb M0 B8eHAM
gosspaujaemcsa obpamHo e cepdue. lMpu He3amkHymol cucmeme Kposoobpauw,eHuUs Kposb cMmewusaemcs
C XUOKOCMbIO nosocmu menaa u yvyacmsyem 8 npoyeccax obmeHd. CKOpocmb O8UMEHUS Kposu rnpu
He3aMKHYmMoM Kposoobpauw,eHUU 3HaYUMebHO HUXE, YemM npu 3aMKHYmMom.)

2. Ha ocHoOBaHWM NpeacTaBNeHHON CXxeMbl KpOBOObOpaLLeHUA BbibepuTe BepHble yTBepKaeHuA. [OTBeT. /.
OmHocumcs K maexkonumarowyum; lll. Mo cocydy, o6o03HayeHHoMy yugppoli 2 meyem 8eHO3HAA Kposb; V.
Cocydamu, ommeyeHHbIMU yugpoli 4, npedcmasneH 6onavwoli Kpye KposoobpaweHus.; VI. Cocydamu,
ommeYeHHbIMU Yugpoli 5, npedcmasneH manoili Kpye KposoobpaujeHus. ]

3. YcTtaHoBuTe cooTBeTcTBue. [OTBeT. I—a, d; Il —b, e; Il — c.]

¢OpM3TM BHO€e oueHunBaHune

Kputepum oueHnBaHusa Matepuan oueHUBaHUA
PasnnyaeT 3aMKHYTYIO M HE3aMKHYTYIO0 CMCTEeMbI KpoBOObpalleHMa no | MoTusaumsa, 4eATEeNbHOCTb,
NX XapaKTepucTuKam. 3agaHue, BONpoc-oTBeT
O6bACHAET 04HOMO U ABYX KPYros KpoBOObpaLleHWs, NpMBOAA Bonpoc-oTseT, 3agaHue
COOTBETCTBYIOLME NPUMEPDI.

OnucbIBaeT CTpoeHMe cepaua Y NO3BOHOUYHbIX XMBOTHbIX B Bonpoc-oTeeT, 4eATeNbHOCTD,
3aBMCMMOCTM OT BUAOB KPOBU, COAEPMKALLMXCA B HEM, a TaKxKe Mo 3agaHue

KO/IMYecTBy Npeacepamnin U Kenya0uKos.

YcTaHaBAMBAET CBA3b MEXKAY 0COBEHHOCTAMU KPoBOObpaLleHus y 3agaHue ana 3aKkpenneHus,
MO3BOHOUYHbIX }XMBOTHbIX M aHAaTOMMYECKUM CTPOEHMEM UX CepALa. BOMPOC-OTBET, 3a4aHne

MpoeKT. YueHnKam MOXKHO AaTb 3a4aHMe NoAroToBuTb MHdorpaduKy, NOCBALWEHHYIO cucTeme
KPOBOOBPALLEHNA U CTPOEHWNIO CEPALLA *KUBOTHbIX.
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CTpoeHue 1 paboTa cepaua YenoBeka
Tema 3.2 e YyebHuK: cTp. 58
e Pabouas TeTpaap: cTp. 30

MoacTaHpapThl 8-1.6.3, 8-1.6.4

Lienn obyueHus O6bsAcHAET 3HaYeHMe cepaua.
OnucbiBaeT Npeacepama u XKenynouku cepala YenosekKa.
CBA3bIBAET CTPOEHME OTAENOB CEPALLA C UX GYHKUMAMM.
CpaBHMBAET CUCTONY U ANACTONY Npeacepami 1 Kenya04KkoB cepaua YenoBekKa.
O6061waeT ocobeHHOCTM paboTbl cepaL,a YenoBeka.
Ob6bACHAET 0COBEHHOCTM CepAeUYHOM AeaTeIbHOCTU C MOMOLLLbLO
anekTpokapauorpammsl (IKr).

Hasbiku XXI BeKka YmeHue 060CHOBbIBaTb CBOW MbIC/IN; BblPaxKaTb CBOM UAEW U CAYLIATb APYIuX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHUIO; 3HaHWE MeTOL0B cbopa MHPopmMaLmm
nyTéM UCCNef0BaHNA; COTPYAHNYECTBO; KOMMYHUKALUMA; YMEHME HAXOANTb NYTH
pelweHnsa npobaem; MHPOPMaLMOHHAA FTPAMOTHOCTb; UHTEPAKTUBHOCTb; HAaBbIKK
ncnonb3osaHuA NUKT.

BcnomoratenbHble N306paskeHnsa UK naakaTtbl, OTHOCALMECA K CTPOEHMIO U pUTMY paboTbl cepaua

cpeacTea YyenioBeKa, cepALe OBLbl NN KOPOBbI, HOXHMULbI, CKanbMnesb, pe3uHoBbIe
nepyaTku, NoAHOC, Ayna.

DNeKTPOHHbIe https://www.youtube.com/watch?v=JEIF507Axbg

pecypcbl https://www.youtube.com/watch?v=mDHXIky7Krc

https://www.youtube.com/watch?v=RYZ4daFwMa8&t=38s
https://www.youtube.com/watch?v=zqi4u3H5H7A

KpaTtkuii nnaH ypoka.

Motusauua. ObcyKaeHMe CBA3M CTPOEHMA CepALa C BbINOJAHAEMbIMU UM QYHKLUAMM.

O6bAcHeHue. CTpoeHMe cepaua.

UccnepoBaHue. ViccnegoBaHne CTPOeHMA cepaua MIEKONUTAOLLETO

O6bscHeHue. [leaTenbHOCTb CEpALLA U 3NeKTpoKapanorpadus.

3aKpenneHue.

OueHuBaHue.

[na BO3HWMKHOBEHMA MHTEpPEca K TeMe, yYUTe/lb BHaYase ypoKa obpallaeT BHMMaHMWe
yyalmxcs Ha m3obparkeHne B y4yebHMKe. Ha oCHOBe 3HaHMN, NPUOBPETEHHbIX YYEHMKaMWU Ha ypoKax
npeameta «lMpupoga» B 5-6 Knaccax, obcy*KgaeTcs, Kak cepaue, macca Kotoporo npumepHo 300 rpammos,
paboTaeT B TeYeHNE MHOIMX NIET U HENPEPbLIBHO CHab»KaeT KPoBbIO BCe opraHbl. 1A Toro, 4Tobbl NobyauTh
YYEHMKOB K PasMbILLAEHNIO N OBCYKAEHUIO yuMUTeNb 3343aET BONPOChl: «KaKkoe cTpoeHne MMeeT cepaue
yenoseka?» n «Kak Bbl AymaeTe, noyemy cepaue HasbliBalOT HEYTOMUMbIM MOTOPOM OpPraHM3Ma?».
Yuntenb npu 06bACHEHUMN AaeT MHGOPMALMIO YHALLMMCA O TOM, YTO CepALe HaxoaMTCA B
rPY4HOM MONOCTM M CHAPYKM OKPYKEHO OKOMI0CEPAEYHON CYMKOM (NepmuKaphom), NoayYepKmnBas 3HaYeHme
3TOW CYMKM. AKTYann3Mpya 3HaHUA, NOJyYEHHbIe y4aLMMINCA HA YPOKax no npeameTty «Mpupoaa», yumtenn
YKa3bIBaEeT, YTO cepaLe YeNoBeKa YeTbIPpEXKaMepHOoe — COCTOUT U3 ABYX NPeACEPAUI U ABYX KeNyA04YKOB
— W paccKkasbiBaeT 06 ero cTpoeHnmn. OH NOACHAET, YTO MblLLEYHAA CTEHKA Npeacepamnii TOHbLUE, YeM CTEHKA
YKeNYAO04YKOB, U NpPU COKPaLLEHUW MpeacepAmA HanpaBAAKT KPOBb B Kenyaodku. Kenyaoukum xe
BbITA/IKMBAIOT KPOBb B COCYAbl, 0becneumBasn eé UMPKyAALMIO NO BCEMY Tey. YUnTelb OTMEYaeT Haauume
KnanaHoB, obecneynsatomx OAHOCTOPOHHUI TOK KPOBU B cepaue, n obpallaeT BHUMAHNE YYEHUKOB Ha
PUCYHOK B y4yebHMKe. YKasblBAeTCA, UYTO MeXAy NpaBbiM Mpeacepavem M NpPaBbiM  Keayao04uKom
pacnosioxeH TPEXCTBOPYATLIA KAamaH, a Mexay NeBbiM npeacepaveM U NeBbIM XKenyaodKom —
OBYXCTBOpYATbIA KAanaH. TakKe yuuTenb OOBACHAET, YTO MeXAy NpPaBbiM XKeaygouYKOM U NEroYHbIM
CTBOJIOM, a TaKKe MeXAYy NEBbIM KEeNyAOYKOM M aopTOM HAXOAATCA NOAYAYHHble KnanaHbl. [pu
06BACHEHUM OTMEYaeTcA, YTO B MPABOM 4YacTM cepaua Haxo4MTCA BEHO3HAA KPOBb, @ B /J1eBOM —
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apTepuanbHan; cepaue NUTAeTcs Yyepes MpPaBylt M NIeBYO KOPOHAPHble apTepuu, KOTopble OTXO4AT OT
aopTbl. B xoae ob6bsicHEHMA BO3MOXKHO MCMO/Ib30BaTb COOTBETCTBYOWME M3006paXKeHUs, NaakaTbl UK
3N1eKTPOHHbIE pecypchbl.
(6@ |File): 7.\ 17138 leAaTeNbHOCTb. MccnepoBaHMe CTPOEHUA cepala MAEKONUTaoLWero.
[na Toro yTobbl yyaLmMecs Nyylle YCBOWU/IM HOBble 3HAaHWUA U HeNocpeaCTBEHHO NO3HAKOMU/IUCH CO
CTpOEHMEM cepaua, OpraHnsyeTca NpakTuyeckoe 3aHsaTMe. CHavana yYyeHMKam 06bACHAOTCA 3Tanbl (wWwarw)
BbINOJIHEHWSA 3agaHuA. 3aTeM, cobtogas npasmaa 6€30NacHOCTM U NoA PYKOBOACTBOM yyuTess, paboTta
NnpoBoAMTCA B CAeAylowen nocnesoBaTe/IbHOCTU:
— HapeBatoTca pe3nHoBble NEPYATKM M yHaLLMECs 3HAKOMSATCA C BHELLHMM CTPOEHWEM CepALLa, OLLYMbIBas ero;
— OnpeaensaoTca Npasas M ieBas CTOPOHbI cepaua;
— Yuntenb ¢ NOMOLLbIO HOXKHUL, pa3pe3aeT aopTy, U yyalumecs Habao[4atoT NOAYAYHHbLIA KnanaH Mexay
HeW M NIEeBbIM XKeNyLo4YKOM;
— Yuntenb cKanbnenem AenaeT paspes CTEHKU NEBOTO KeNYA0UKA B HANPABAEHUM NPABOro KeNyA04Ka 1
npasoro npeacepans;
— CepALe pa3pesaeTcs BAOb U Pa3AeNsaeTca Ha ABe YacTu;
— C nomoLbto NyNbl paccMaTpUBAETCA CTPOEHME CTBOPYATLIX KAanaHoB.
ObvacHAoMcA 8onpocsl 0418 obcyuOeHuUs:
e CTeHKa NneBOro Xenyaoyka cepala ToJILLE, YeM CTEHKA MPABOro XesyAo4Ka. ITO CBA3aHO C TeM,
YTO NIEBbIN XKeNyA0UYEK BbITA/IKMBAET KPOBb KO BCEM OpraHam Tena, YTo TpebyeT 60/1ee BbICOKOTO
OAB/IEHUS U CUAbI, MO3TOMY E€r0 MblLLEYHAnA CTeHKA bosee passuTa.
e KnanaHbl B cepaue obecneymBatoT ero HopMmasabHy0 PaboTy M HanpasaeHHOe ABUKEHUE KPOBU,
npeaoTspallan eé obpaTHbIN TOK.
MonHoe pasaeneHne cepala Ha NPaByto M IEBYIO YacTU C NMOMOLLLbIO NepPeropoaKku umeet
6osbluoe dpnsnonornyeckoe sHa4YeHne aas NPaBuAbHOro 1 3PpPeKTMBHOro GYHKUMOHUPOBAHUSA
cucTembl KpoBoobpaleHus. bnarogaps atomy:
1. BEHO3Has W apTepuasibHaA KPOBb B MPABOM M JIEBOW YacTaX cepala He CMeLIMBatoTcA,
2. ABa Kpyra KpoBoobpaleHua paboTatoT He3aBUCMMO APYr OT APYra,
3. opraHbl 1 TKaHM 3P PEKTUBHO CHabKatOTCA HEOBXOAMMBIM KOJIMYECTBOM KUCA0POAA.
Ccblnancb Ha NpoBef&HHOE NPaKTUYECKOe UCCNeL0BaHMe, yYnTelb OTMEYAET OCHOBHbIE
pasnumnAa Mexagy CTBOPYATbIMUM WM NOAYAYHHBIMW KnanaHamu cepaua. OH npefocTaBAseT HarisgHble
npumepbl M 3HAKOMWUT  yyalWMxcA C OCOBEHHOCTAMM CTPOEHUA U OYHKUMA STUX  KNAMNaHOB.
3aTem yunTenb NpuMBAEKAET yYaLLMXCA K y4acTuto B npouecce obcyaeHusa pybpukn «Mogymain. O6cyam.
MNopenucb». Yyawmeca NpuxoaaT K BbIBOAY, YTO MPU HEKOTOPbIX NOPOKAX cepaua HapylweHue GyHKUUK
CTBOPYATbIX MAM MONYAYHHbIX KAanaHOB NPUBOAWT K HapyleHutio paboTbl cepaua U MOMKET Bbl3BaTb
Cepbé3Hble OCNOXKHEHMA. Ecan KnanmaH He 3aKpblBaeTCsA MOJIHOCTbIO, OH He CNpaBAAeTcA CO CBOEeM
dYHKUMEN, M KPOBb BO3BpaLLaeTca 0b6paTHO, YTO CHUMXKAET 3pdeKTMBHOCTb paboTbl cepaua. Ecan knanaH
CY)KaeTca, OTTOK UM NPUTOK KPOBU U3 cepALa 3aTpyaHaeTca. B pesynbTaTte cepaue BbiHYXKAeHO paboTaTtb
c bonblueit HarpyskoW, YTO MOXKEeT 0CNabuTb CEepAEYHYI0 MbIWLY U NPUBECTU K JI€BOCTOPOHHEN WK
NpPaBOCTOPOHHEN CepAeyHOol HenoCTaTOYHOCTU. [pu NEeBOCTOPOHHEN HepocTaToYHOCTM HabatogaeTca
3aCTOM KPOBW B IETKMUX, O4blLWKa U Kallenb. MNpun NpaBoCTOPOHHEN HEAOCTaTOYHOCTU U3BbITOUYHANA KUAKOCTb
HaKan/JMBaeTCs B MEXKK/JETOUYHbIX NPOCTPAHCTBaX KAETOK OPraHoB, 0COBEHHO B HOrax, WU yBe/nYMBaeTca
neyeHb. Kpome TOro, npu MOPOKax K/AanaHOB MOMET BO3HWKHYTb 3aCTOW KpPOBW, YTO MPUBOAUT K
06pa3oBaHNI0 TPOMBOB. ITM TPOMObLI MOTYT NOMNACTb B MO3T U/IM NIETKME U BbI3BATb UHCY/IbT.
3aTem yuynTesib PacCKasbiBaeT YYaLWMMCA O MbILEYHOW TKaHU, U3 KOTOPOI COCTOUT CEpPALLE, U O NpUHUMUNEe
ero pabotbl. B cepaedyHon mblwUe umetloTcA ocobble KIEeTKM, KOTOpble MOCTOAHHO reHepupyrT
BO30OyKaeHue. lepepaya 3Toro BO3OYKAEHMA HA MbllEYHble CTEHKM Kamep cepaua Bbi3biBaeT
COKpalleHue (cucTtony) n paccnabneHue (guactony) npeacepami u Kenynovykos.
3Tn $asbl NPOUCXOAAT NOCNeA0BaATENbHO M PUTMUYHO, YTO obecneymBaeT apdeKTUBHOE pacnpeseneHne
KPOBM MO OpraHM3amy 1 B IErKMe. YunuTtenb NocnenoBaTe/ibHO 06bACHAET Gpasbl cepaeyHoln 4eaTeIbHOCTH,
Ha3blBaeMOM CEpPAEYHbIM LMKAOM, @ TaK}Ke MPOLECChl, NPONCXOAALLME Ha KaXKaoM 13 aTux ¢as.
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1. Cuctona npeacepauni (~0,1 cekyHabl)
v KpoBb nocTynaet B npaBoe npeacepamne no BEPXHEn v HUKHEN NObIM BEHaM M3 Pa3/IMUHbIX YacTel
Tena, a B IeBoe nNpeacepame — Mo NpaBoii U 1eBON NErOYHbIM BEHAM 13 NETKUX.

v Mpeacepamns COKpaLLaloTcs, U KPOBb MPOXOAUT Yepes ABYCTBOPYATbIN M TPEXCTBOPYATLIN KnanaHbl B
KEeNy[ouKu.

v B 3TOT MOMEHT CTBOpYaThIE K/AanaHbl OTKPbITbI, @ NOYAYHHbIE — 3aKPbITbI.

v CokpalieHue npeacepamin cnocoberayet 60nee 3dGeKTUBHOMY HaMOJHEHMIO XKe/yA04YKOB,
HaxopAawmxca B hase ANacTONbI.

2. CucTona kenyao4ukos (~0,3 cekyHAbl)
CoKpalleHue *Kenyno4yKkoB NPponucxoamT B 4Ba dTana:
a) Mepsbiit 3Tan (Ppasa N30METPUYECKOTO COKpPaLLLEHMS)

v [laBneHue BHYTPU Ke/ly104KOB NOBbILIAETCA, HO KPOBb NMOKa He BbibpacbiBaeTcs.

v CTBOpYaTble KnanaHbl 3aKpbIBAOTCA, MOYAYHHbIE KNanaHbl BCE eLé 3aKpbITbl.

v Cnbilwnm nepBsblid TOH cepaua (S1) — oH BO3HMKAEeT Npu 3aKPbITUK KAanaHos (6o1ee HU3KWUIA, FIYyXoit 1
NPOAO/KMUTENbHbIV NO CPAaBHEHWUIO CO BTOPbIM TOHOM).

b) Bropow atan (¢da3a Bbibpoca Kposw)

v KpoBb ¢ cusioit BbibpacbiBaeTcsa U3 KeNyA04KOB: U3 1IeBOr0 — B aOPTY, U3 NPABOro — B IEFOYHBbIN CTBOJI.
v MonynyHHbIe KnanaHbl OTKPbIBAOTCA, KPOBb MOCTYMNaeT B KPOBEHOCHYIO CUCTEMY.

v/ B KoHLe 3ToW da3bl HauMHaeTca 06PaTHbIN TOK KPOBW B HaMpaBAEHUM MOAYNYHHbIX KAanaHOB, U OHM
3aKpbIBaOTCA.

v CnbllMm BTOPOI TOH cepaua (S2) — oH BO3HMKaET Npu 3aKpbITUKM NONYIYHHBIX KnanaHos (6onee
BbICOKMI, KOPOTKMI M YETKWUIA, YeM NepBbIi TOH).

3. O6wasna amnacrona (~0,4 cekyHAabl)

ITa pasa ABNAETCA NepMOoAOM OTAbIXa, BO BPEMS KOTOPOro pacc/iabnsatoTca Kak npeacepams, Tak u
KeNyO0UKM.

a) ®asa nsomeTpuyeckoro paccnabneHus

v Henynouku paccnabnaiorca, CTBOpUYaThle U MNOYAYHHbIE KnanaHbl 3aKpbITbl.

v [laBneHue BHYTPU KeyA04YKOB CHUMNKAaeTCA.

v KpoBb Npofo/iKaeT NocTynatb U3 BeH B npeacepaus.

b) ®a3a Hano/HeHUA KPoBbIO

v [laBneHue B KeNyaouKkax CTaHOBUTCA HUXKE, YEM B NMPeAcepamaX, CTBOpYATbIE KNanaHbl OTKPbIBAKOTCA.
v KpoBb NaccMBHO nepeTeKaeT U3 Npeacepamin B 3Kenyaouku.

v Cepaue HaxoAMTCA B COCTOAHMM MOKOS.
B KoHLe 3ToM $a3bl CHOBa HauyMHaeTcA CUCToNa NpeacepAnin U cepaeyHblit LKA noBTopAeTcs.

o

v -
* | -~ |
= - \ i

J I J - -
’; "!
®dasa
Cuctona U30METOUYECKOrD ®asza Bblbpoca  Pasa usomeTpuYECKoro ®asa naccMBHOro HanoIHeHUA
o o KpoBwu (2b) paccnabnenus (3a) npeAcepauii 1 xenyao4kos (3b)
npeacepaumn COKpaLyeHus (2a)
\ J \ J \
| | [
| pasa Il pasa Il pasa
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PekomeHayeTcs Ncnoib3oBaTth TabaunLbl, dotorpadum 1 Buaeomatepmuanbl Npm 06bACHEHUM TEMBI.

MNpeacepaus Cucrona  fAuacrona Cucrona

*enypouku Cucrona Awnacrona Cuctona

1
MonynyHHble KNanaHbl aopTbi |
OTKpbIBalOTCA |

120

MonynyHHble

-_ K/1anaHbl aOpPTbl
'L-) OTKpbIBAKOTCA
h
Qo
S
£ 90
()]
=
I
2 Aoprta
1]
O
g
g 60 =
g NesbIN Xenypouek
2
o
o
x
CTBOpHaTbIe CTBOp‘-IaTbIe KnanaHbl
30 KnanaHbl 3aKpbliBalOTCA
JleBoe npeacepaue 3aKpbliBaloTCcA
0 J
0 mcek 100 mcek 200 mcek 300 mcek 400 mcek 500 mcek 600 mcekK
Craopuarsie OTKpbITbI 3aKpbiTbl OTKpbITbI
KnanaHbl
MonynyHHble 3 OTKDbITHI 3
KNaANaHb! aKpbITbI p aKpbITbl
da3bl 3b 1 Za Zb 3a 3b
CucmosnuyecKkuli moH Juacmonuyeckuli moH
ToHbl cepaua
llLUB" IIDUB"

Yuntenb oTMeYaeT, YTO B HOPMAJbHbIX YCAOBUAX NpoLEecc BO3OYKAEHUA B OTAeNax cepaua 4YenoBeka
NPOUCXoAUT B ONpesenéHHOM NocnefoBaTeNbHOCTU. [IpU 3TOM MeXKAY YKe BO3OYXKAEHHbIMU U eLé He
BO30OYXAEHHBIMW Y4aCTKaMW BO3HWMKAET Pa3HULA MNOTEHLMAN0B, KOTOPas PErUCTPUPYETCA cneunanbHbim
npubopom — 3geKMpoKapouoepagom. [LONarHOCTUYECKUIA MeToh, OUKCUMPYIOLWMIA  SNEKTPUYECKYIO
aKTUBHOCTb CcepALa, Ha3biBaeTca asekmpokapouozpagus (IKT). Mpu paboTte npnbopa Ha 3anNnCbIBaAOLLEM
YCTpOICTBE OTOBPAKaAETCA KPMBAsA — 3/1EKMPOKAPOUO2paMMad, NpeacTaBaaowan coboi nosropstolmnecs
Npyv KaxKgoi cucTosie ocTpble WM OKpyrable 3ybubl, OTpaxkalowue W3MEHEHUs pacnpegeneHun
3/IEKTPUYECKMX NOTEeHUMaNoB B cepaue. 3ybubl ob6o3HavatoTca NaTMHCKMmmn bykeamm — P, Q, R, S, T n U.
MepBbiii 3ybeL, oTpaxkaeT AeATeNbHOCTb Npeacepanii, ocTanbHble — paboTy Kenyaoukos. MNpu aHanmse KT
OLeHMBAIOTCA Hanunyune, BbicoTa, popma, WHUpPUHA 3yOLLOB M MHTEPBAsIbl MeXAy HUMWU. Ha ocHoBe 3TuX
rnokasaTenei n[enarlTcAs BbIBOAbI O CEPAEYHOM pPUTME, MNPOBOLAUMOCTU INEKTPUYECKUX CUTHANOB,
aKTUBHOCTM OTAENbHbIX YYaCTKOB CEPAEYHOM MbILLLbI, @ TAKXKE O BO3MOXKHbIX MAaTO/IOMMUYECKUX COCTOAHUAX
(aputmua, nHdapkT, 610Kkaga u ap.).

3aTem yuuTenb OOBACHAET ydyallMMCH, Kak MPOBOAUTCA 3NeKTpoKapauorpamma (IKI). dnektpuueckue
CUTHanNbl, BO3HMKAIOWME MPU KaKLAOM COKpaleHUW ceppuad, GUKCUMPYIOTCA C MOMOLLbI 31EKTPOLOB,
pasMeLLEHHbIX Ha TPyaMu, pyKax M Horax nauueHTa. 3Ta npoueaypa AAMTCA NpUMepHO 5—-10 MUHYT,
6e3bonesHeHHa 1 bbicTpo 3aBepLiaeTca. MNpu aHanM3e anekTpokapauorpammbl (Kl obpawatoT BHUMaHUe
Ha BbICOTY BOJIH (amnanTyay 3y6L0B) U Ha BPEMEHHbIE MHTEPBAJIbI MEXAY HUMU. AMNANTYAa U3mepaeTca
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B MW/IMBO/IbTAX, @ Bpema — B CeKyHAax. Y 3a0poBoro vyenoseka Kpueaa IKI ctabunbHa u cocTouT U3
OCHOBHbIX KOMMOHEHTOB: BOJIHbI P, kKomnaekca QRS 1 BoAHbI T. 9TV KOMMNOHEHTbI OTPAXKAKOT 3IeKTPUYECKYIO
aKTMBHOCTb Pa3/INYHbIX OTAEN0B cepaLa.

v

BonHa P — oTpa)kaeT cUCTONy MpPaBoOro WM feBOro npeacepanin. B Hopme oHa Hebonblias,
nonoxutenoHas (HanpasneHa BBepX) U MMeeT nnasHyo dopmy. AmnauTtyaa cocrasnset 0,05-0,25
MB (>2,5 Mmm), a NpoaoIKNTENbHOCTL 06bIYHO 6osiee 0,12 cekyHApl (2—2,5 Mmm).

Komnnekc QRS — oTobGparkaeT CUCTONly NPaBOro WM NEBOTO KENYAOYKOB. ITOT KOMMJEKC
XapaKTepusyeTcs BbICOKOW aMNANTYA0M, pe3koi U 6bicTpo meHatowenca dopmoit (Q — BHU3, R —
BBEPX, S — cHOBa BHM3). AmMnautyaa coctasnnet 0,5—-3 mB, npogonxutensHoctb 06bi4HO 0,06-0,10
cekyHabl (1,5-2,5 mm). Bo Bpems QRS-Komnnekca TakKe NponcxoauT Anactosia npeacepamii, Ho oHa
MacKunpyeTca Ha ero GpoHe.

BonHa T — yKa3blBaeT Ha AMACTONY *Kenypo4vkoB. OObIMHO OHa MOJIOXKUTEIbHAA U paBHOMeEpPHas.
Amnauntyaa okono 0,05-0,25 mB, npogomxkutenoHocts — 0,1-0,25 ceKyHAapl.

Yactu Kpusoit IKT:

NHTepsan PQ (MHOraa TakKe HasblBatoT PR-MHTEpBaNoM) — 3T0 BpeMsA OT Havana BO/HbI P no
Hayana Komnnaekca QRS v oTpakaeT nepmos NpoBeaeHNA INEKTPUYECKOro MMMy abea
(B036YRAEHMA) OT Npeacepaunii K Kenygoukam.

Y petei, n3-3a 6osiee BbLICTPOro cepaevHOro pUTMa, 31eKTPUYECKME MMMNY/IbCbl NepeaatoTcs
bbicTpee, M HTepBan PQ Kopoue. Y NoXKuUabIX NtoAel, Kak NpaBuno, CeEpAEYHbIM PUTM 3ameansneTcs,
nepegaya MMNyabCoB MOXKET ObITb MeANleHHee, NO3TOMY MHTepPBan PQ MOXKeT ObIiTb HEMHOTO
OJ/IMHHEe — HO BCE }Ke He Jo/KeH npesbiwaTh 0,20 ceKyHAb! (eCM NPEeBbIWAeT — 3TO MOXKET
YKa3blBaTb Ha NAaTO/IOTUIO).

UHTepBan QT — paccTosHMe OoT Hayana Komnaekca QRS 4o KoHua BoaHbI T. OH oTparkaeT obuiee
Bpems, HeobxoAMMOe ANA CUCTO/bl U ANACTO/bl XKeNyA0UKOB. ITOT MHTEPBAN BapbupyeT B
33aBMCMMOCTM OT BO3PAcTa, N0MA M YACTOTbl CEPAEYHbIX COKpaLLeHuMi. Mpu yyalwéHHom nyabce QT
WMHTEepBan yKOpauMBaeTca, a Npm 3aMmegneHHOM — yanamHaeTca. CpeaHAA NPoAOIKUTENIbHOCTb
coctasnsaet 0,3—-0,4 ceKyHabl.

UHTepBan RR — paccTtoaHme mexay ABYMA NOCAef0BaTe/IbHbIMW BO/IHAaMU R; ncnonbsyetca ana
OLLEHKM YacTOTbl U PETYAAPHOCTU CepPAEYHOrO pUTMa. B COCTOAHMM NOKOA HOPMa/bHbIN cepaeyHbli
putm coctasasaeT ot 60 go 100 ygapos B mnHyTY. Ecan yactoTa npesbiwaeT 100 ygapos B MUHYTY —
3TO TaxMKapAaua, ecnum onyckaetcs HUKe 60 — 6pagukapams.

CermeHT P-R — npamasa AMHUA mexay KOHUOM BOJIHbI P 1 Hayanom komnnekca QRS; otparkaer
nepuog, B Te4eHME KOTOPOrO 3NEKTPUYECKUIA UMMNYbC TOTOBUTCA K Nepeaaye oT Nnpeacepaum K
Xenyaoukam.

CermeHT S-T — npaAmMas IMHUA MeXAy KOHLUOM Komnnekca QRS (Touka S) u Hauanom BoAHbI T. ITOT
3Tan NOKA3bIBAET, YTO KEeNYA0UKM YiKe 3aBEPLUM/IN CUCTONY (COKpALLEHME), HO eLLé He MOHOCTbIO
nepewnu B pasy gmacrtonbl (paccnabneHune n HanonHeHue). MPoOAOAKUTENBHOCTD — NPUMEPHO
0,08 ceKyHAab!.
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5mm = 0,2 cek Kaablii ManeHbKui KasKablit
2

kBagpart 0,04 cek 6onbluoi
1mm=0,1mB
L 1 cek wn )/ kBadpar5x0,04
- 25 mm - o/ imn _I
5mm=0,5mB
P4\
.--"-'-.- -—.-"'-—_
+1r= =
M 60 cexyH/ 60 cex 60
yncso cepauebrennii B 1 MUHyTY = Y = =—=75
4yucsio KBajpaToB x 0,04 cek 20 x 0,04 cex 0,8 R

R-R uHmepesan

S-T ceameHm

S P-R ceameHm

P-R uHmepsan Q-T uHmepesan QRS KomnneKkc

myqewxm obcyXKaatoT 3agaHme u3 pybpukn «MpuMeHUTE NOAYYEHHbIe 3HaHUA» U Ha
OCHOBE [AaHHbIX Tabauupl onpeaenstoT OTBeTbl Ha BOMPOCbl. Mcnonb3ya Tabauuy M3 yyebHUKA, OHM
BbINOHAIOT B TETPaAAX cieayloline pacyéThbl:

Koraa WKONAbHUK AeNnan YpoKM, OANH ero cepAeyHblit umkn coctasunn 0,8 cekyHAabl.

60 cexkyHO ------------ 75 cepoyebueHuli
X e 1 cepoyebueHue x = 0,8 cekyHapl
Korga WKONbHMK BOAWA BeNocunen, ero oAunH cepaeyHblit umkn coctasun 0,4 cekyHAabl.
60 cexkyHO ------------ 150 cepduyebueHuli
X - 1 cepduebueHue x = 0,4 cekyHAbl
Koraa WKONbHUK Wen HbICTPbIM LArom, ero o4MH cepaeUHblii LMK cocTaBun 0,6 cekyHAbl.
60 ceKyHO ------------ 100 cepduyebueHuti
X e 1 cepduebueHue x =0,6 cekyHabl

B xone obcyKaeHUA BbIACHAETCA, YTO BO BPeMsA €3/bl Ha Besiocunese Bpems, O4HOr0O CepAeYHOro LKA y
WKO/MbHMKA, 6blN0 HaMmeHbWWM. Korga LWKOAbHWUK CMNOKOWHO Aenan YPOKM, OAWMH CEPAEYHbIN LMKA
coctaenan 0,8 cekyHapl. Bo Bpems e3abl Ha Beslocunese Yepes cepale WKoAbHUKA NPoXoanno 6onbliee
KO/IMYECTBO KPOBW, MOCKO/IbKY B 3TOT MOMEHT MbllUbl Hy»KAaloTcA B 6osbluem 0B6bEME 3HEpruun M
Kucnopoga. Nostomy cepaue 6bETCA Yalle M nepekaunsaeT 60o/blue KPOBM.

(I 171:7\: 17138 BbINoNHAOTCA 3a4aHUA, NpeacTaBieHHble B yuebHUKe, 06CyKAal0TCca BONPOChI K HUM. Bo
Bpema obcyaeHna obecneybTe BOSMOXKHOCTb A4 yyalumxca cBO6OAHO BbICKa3biBaTb BCE BO3MONKHbIE
BapMaHTbl OTBETOB.

1. KaKk cTpoeHue cepaua cBAsaHo c ero ¢yHKumein? [OTBeT. CmpoeHue cepouyad mecHO C8A30HO C e20
pyHKyuel, MOCKOAbKY Kawoas e20 4acme U CMpykmypa uepaem o0cobyio poab 8 obecrieyeHuu
agppekmuesHoli pabomebl cepoya u NpasusabHO20 KposoobpaujeHus.]
2. Yepes Kakue Kamepbl cepAua YesoBeKa NPOXOoAMT BeHO3Has KpoBb? [OTBeT. B ceplye 4vesnoseka
8€HO3HAA KPOB8b MPOXo0UmM MmosbKO Yepe3 npasoe npedcepoue u npasvili Hesaydoyek. Imu Kamepbl
MPUHUMAaOM 8eHO3HYIO KPO8b U Hanpasasiom eé 8 néakue.]
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3. YcraHoBuTe cooTBetcTBue. [OTtBeT. /—b, e; Il —a, d; Il —c.]

dopmaTuBHOE OL,EHUBAHUE

Kputepum oueHmsaHua

Martepuan oueHnBaHums

Ob6bACHAET 3HaYeHMe CepAL,A U ero CBA3b C }KMU3HEHHO | 3ajaHue MOTMBALMM, BONPOC-OTBET, 3a4aHue
BaYKHbIMW NPOLECCAMM.

OnucbiBaeT Npeacepauns v XenyaoUku cepaua [lesaTenbHOCTb, BONPOC-OTBET, 3a4aHne
ye/I0BeKa Mo UX CTPOEHMNIO M 0OCOBEHHOCTAM.

CxemaTnuyecku nsobpaxkaeT oTaesbl cepAlua yenoseka | Bonpoc-oTeerT, 3agaHune
1 CBA3bIBAET UX CTPOEHME C BbIMOAHAEMbIMMU

bYHKLMAMM.

MogenupyeTt 1 cpaBHMBaET CUCTONY U ANACTONY Bonpoc-oTseT, 3agaHue

npeacepamin n xenyao4Kkos.

Cuctematumsunpyet n 0606uaeT ocobeHHOCTH 3apaHue ona 3aKkpenneHns, BONpoc-0TBET,
bYHKUMOHMPOBaHMA Ye10BEYECKOro cepaLa. 3afaHue

Ob6bAcHsAEeT 0cobeHHOCTM paboTbl cepalia ¢ ToMolLblo | Bonpoc-oTBeT, 3agaHune
anekTpokapanorpammel (3Kr), npusoaa npumepbl.

MpoeKT. YYyeHNMKaM MOKHO MOPYy4YUTb MOALIOTOBUTb MHPOrpadmKy, NOCBALLEHHYIO CTPOEHUIO cepaua U
cepAevyHoOMy LMKAY. ITO 3aaHMe MOMOXKET UM BU3YaNn3MPOBaATb KlOYEBble MOHATMA U Jlydlle YCBOUTb

martepuan.

Tema 3.3

MoactaHpapTbl
Lienn obyueHus

HasbiKu XXI BeKa

BcnomoratenbHble
cpeacTBa
INEeKTPOHHbIe
pecypcbl

KpaTKui1 nhaH ypoKa.

KpoBsobpalieHue y uenoseka
® YyebHuK: cTp. 61
e Pabouan TeTpagb: cTp. 34

8-1.6.3, 8-1.6.4, 8-1.6.5, 8-1.6.7

O6bacHAET cTpoeHne U GYHKL MU KPOBEHOCHbIX COCYA,0B.

CpaBHMBAET 60/1bLLIONM KPYr KPOBOOOPALLEHUS U Manbli (NErOYHbIN) KpyT.
O6bACHAET, UTO TaKoe apTepuasnbHoe AaBNEHME.

Onpegensaet nynbcC.

OnwucbiBaeT MMdaTUUECKYIO CUCTEMY.

YmeHune 060CHOBbIBaTb CBOU MbIC/IN; BbipaxKaTb CBOU UAEU U CAYLIATb APYIuX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLNEHWNIO; 3HaHUE MeToA0B cbopa
MHPopMauumM NYTEM NCCAe0BaHUA; COTPYAHMYECTBO; KOMMYHUKALMA; YMEHNE
HaxoAuTb NyTK pelleHns npobaem; MHGOPMaLMOHHAA TPAaMOTHOCTb;
MHTEePaKTUBHOCTb; HaBblKN ncnonb3osaHnA UKT.

N306parkeHna 1 NnakaTbl, OTHOCALLMECA K KPOBOOpaALLEHUIO YENOBEKA,
BMAEOMATEPUANbl MO TEME, MEXAHUYECKUI U INEKTPOHHbIA TOHOMETP.
https://www.youtube.com/watch ?v=DwOWQO2XZ5fM
https://www.youtube.com/watch ?v=cCPyWFKOIKs
https://www.youtube.com/watch?v=jBQ60Oh7cEls

MoTtusauua. PopmmpoBaHMe HauyaNbHbIX NPeaCcTaBNEHUIA O CUCTEME KPOBOOBpalLeHNA YeoBeKa.
06bAcHeHue. ViHbopmauma O CTPOEHNM U GYHKLMM KPOBEHOCHbIX COCYZ0B, KPOBOOBPALLLEHNM U KPOBAHOM

AaBNeHNN.

MUccnepoBaHume. Mi3amepeHne apTepuanbHOro AaBneHus.
O6bAcHeHMe. MHpopmaumsa o Nynbee U TMMbaTUYECKON cucTeme.

3aKpenneHue.
OueHuBaHue.
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MOTUBALUA YunTenb HanoMMHaeT Yy4yawMmcs 3HaHMA O KPOBOOOpALLEHWM YENOBEKa,
npuobpeTeHHble Ha ypokax «o3HaHane mupa» un «lMNpupoaa». 3atem, 3agaeT Bonpockl «Kakoe 3HaueHme
MMeeT TO, YTO 06LWan AANHA KPOBEHOCHbIX COCYA0B AOCTAaTOUMHO BeMKa?» U «Kakne BUAbI KPOBEHOCHbIX
COCY/0B CYLLECTBYIOT Yy Ye/I0BEKA?», TEM CaMblM NOBYKAAA UX K pasMbILAeHUIO U obcyKaeHuto. Ha sTom
3Tane MOXHO TaKXKe UCNob30BaTb Tabaunubl, poTorpadmm u BUAEOMaTEPMabl, COOTBETCTBYIOLLUE TEME.

1|

! L
":_.uj w'n.l.i}
4. B kKanunnapax Nerkmx Kposb
otgaet CO; n oborawaetcs O,

9. KannnnApbl ronosbl U
BEPXHUX KOHEYHOCTEN

\ o —
£y 3. iﬂerqubm CTBOA U 5. * ~ .
A
4. Kanunnapeol 4. Kanunnapsol MoAyNyHHBINA KnanaH l

NnpaBoro sierkoro 1eBOro Nerkoro

¥ " Npasbiii xenyaouek " JleBoe npeacepaye
e - '-\."-#/s‘- |
o h. - A |
i f“:-_- TpexcTeopuyaTbii KnanaH [lBycTBOpYaThIi KNanaH
E. d
:;' L . 1. 7. .
o i1 MpaBoe npeacepamne JleBblIl Kkenypouek
il "-_ M MonynyHHbIN KnanaH
X 7. __. S *

[l KpoBb, HacbilweHHas

Knucaopoaom nonasa nonas

KopoHa) 8. apTepuu
BeHa BeHa = BeHa ]

10. iB_erHﬂ-ﬂ lHVl)KHﬂFI ‘(opOHapHan

I KpoBb, HacbilLeHHasA
YIIEKUC/IbIM Fa30om

9. Kannnnapsbl TynosuLa n
HUMKHUX KOHEYHOCTEN

9. B kKanunnapax opraHoB KpoBb OTAAeT
0O, uoborawaetca CO,

KpoBoobpaleHue B cepale KpoBoobpaleHue B Tene

YynTtenb HanOMMHaET yYaLLMMCSA, YTO B OPraHM3Me YeI0BEKa CYLLECTBYHOT apTepun, BEHbI
W KanuAnapbl, U 06BbACHAET, YTO apTepum NEePEHOCAT KPOBb OT cepAua K Pas/IMyHbIM YacTAM Tena, a BeHbl
BO3BpPALLAOT KPoBb 06paTHO K cepaLy. Kpome Toro, BBogmMTCA MHGOPMaLMA O TOM, YTO NpoLeccbl 0bmeHa
BELLLECTB MPOUCXOAAT B Kanuaaapax. Janee yuntenb o6vAcHAET 0COBEHHOCTU CTPOEHMSA 3TUX KPOBEHOCHbIX
COCY[0B, @ TAK)Xe, OCHOBbLIBAACb Ha M300pa*KeHUU cucTeMbl KpPoBOODOpalLeHMA YenoBeKa B y4ebHUKe,
AEeMOHCTPUPYET N pasbacHAET MHOOPMALIMIO O HONbLLIOM U Manom (IEroYHOM) Kpyrax KpoBoobpalleHus.
OTMeualoTCs Kak CXoA4CTBa, TaK U Pas/iMuma mexay 3TMMM Kpyramu KpoBoobpalueHus. Ha atom sTane
BO3MOXHO MCMONb30BaHWE MakaToB, ¢oTorpadumini M BMAEOMATEPUANOB, COOTBETCTBYIOLLMUX TeMe. 3aTem
YUUTENb 3HAKOMMUT yHaLLmMxca ¢ MHGopMaLmein, npeacTaBneHHon B 610Kke «3HaeTe M BbI?». O6bACHAA, UTO
apTepuanbHoe JaBneHMe — OAMH M3 OCHOBHbIX MNOKasaTesfell HOPMAasbHOrO KpoBOObOpaleHua B
OopraHuMame, yuuTenb cOObOLLAEeT, YTO Yy 340POBOrO YesloBEKA CpPeAHEero BO3pacTa B COCTOSAHMM MOKOS
MaKcumanbHoe (cucTonuuyeckoe) pasneHue coctasaser 110-120 mm  pT. CT., @ MWHUMAaNbHOE
(amactonnueckoe) — 70-80 mm pT. cT. OH NOAYEPKMBAET, YTO CAMLIKOM HU3KOE MU C/IULLIKOM BbICOKOE
apTepuanbHOe AaB/leHME MOXKET MPUMBECTM K npobsemam co 340poBbem, U AaéT MHPopmaumio o
rMNEepPTOHUU U TUNOTOHUW. TaKKe OOBACHAET, KaK M3MepsAeTcAs apTepuanbHOe AaB/eHWe C MOMOLLbIO
TOHOMeETpaA.
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(oo [ F1(e]:7:\; 17|38 NeaTenbHOCTb. M3MepeHne apTepranbHOro gaBneHus.
[NA yCBOEHMA HOBbIX 3HAHMIN OPraHM3yeTCa AeATE/IbHOCTb. YUMTENb CHavana AeWUT yYaLLmMXCa Ha Nnapbl K,

HanpaB/AA UX BHUMaHUWE Ha 3afdaHue B y4yebHUKe, npeasaraet 03HaKOMUTBLCA C NMOPSAKOM BbINOAHEHUA
paboTbl. Mocne Toro Kak ydeHUK, KOTOPOMY ByayT M3MepPATb apTepUasbHOe faBAeHWe, CNOKOMHO cALET B
paccnabneHHOM COCTOAHUM, MAHXKXeTa TOHOMETPA HaZeBaeTCA Ha MJIEYEBYIO YacTb PYKK, HA 1-2 cm Bblwe
NoKTeBoro crmba. MaHKeTy He cnepyeT 3aTArMBaTb C/AWMWIKOM Tyro. 3aTem rosioBKka ¢oHeHaoCKoMa
NOMELLAETCA B IOKTEBYIO AMKY. C NOMOLLbIO PE3MHOBOM IPYLUM MAHMKeTa HanoAHAETCA BO34YXOM 40 TeX
nop, NoKa Ny/bC He NepecTaHeT NPOCAYLIMBATLCA — 3TO YKa3bIBAET Ha CKaTWe Nie4yeBoi apTepun. 3atem
BEHTMU/Ib OCTOPOXXHO OTKPbIBAeTCA, WU BO34YyX MNOCTEMNEHHO BbIMNYCKAETCA W3 MaHXeTbl 40 NepBoro
CNbIWMMOrO yaapa nynbca. 3HayeHne Ha MaHOMETPE B 3TOT MOMEHT PUKCUPYET MaKCUMaNbHOE AaB/ieHue,
a MOMEHT UCYEe3HOBEHMA NyNbCa — MUHUMaA/IbHOE AaB/ieHUE.

ObvACHAIOMCA 80MPOChI 015 06CYHOEHUSA:

e KOHTpO/ib apTepMUanbHOro SAaBAEHUS MMEET KpaliHe BaXKHoe 3HadeHue aas obuiero 340poBbs U
KayecTBa XM3HU. HopmanbHOe AaBneHue CHUXKaeT Harpys3Ky Ha cepaue, cocyAbl U opraHbl, YTO
cnocobcTByeT noaaeprkaHuio 340poBba. Koraa aprepuanbHoe AaB/ieHWE CAMLWKOM BbICOKOE WK
CMLIKOM HM3KOE, 3TO MOMKET BbI3biBaTb pPas/inyHble npobniembl co 3a0poBbem. [oBbllLEeHHOEe
haB/ieHne — TrUnepToHMa — B AOJTOCPOYHOM MepcrekTUBE MOXKET MPUBECTU K CepAedHbiM
3aboneBaHMAM, MOYEYHOW HEAOCTAaTOYHOCTU, MHCY/NbTY M APYrMM CEpPbE3HbIM HapyLIEHUSAM.
MoHWKeHHOe aaBfeHne — FUNOTOHMA — MOMKET Bbi3blBaTb YTOMAAEMOCTb, FO/IOBOKPYXKEHME U
NpPenATCTBOBATb NOCTYNNEHMIO KUCI0OPOAa M NUTATeIbHbIX BELLLECTB K OpraHam.

e Takue HanUTKK, KaK Kode 1 KpenKkuii Yail, BpeMeHHO MOBbILIAIOT apTepUasibHOE AaB/ieHNe U3-3a
coaepKauierocsa B HUX KodenHa. KodenH cTumynmpyeT HEPBHYHO CUCTEMY U CYyXKAET KPOBEHOCHbIE
cocyapl, yckopasa cepauebmeHne, 4To NPUBOAMT K NOBbIWEHMIO AaBeHUA. [T03TOMY Kak MUHUMYM
32 4ac 40 M3MEepPEeHUs apTepmasbHOro AaBeHUA PeKoOMeHAyeTca Bo34epKaTbca oT ynotpebaeHus
Kode 1 Kpenkoro yas.

YuuTenb NnpusAeKaeT yyalumxca K obcyxaeHuio sonpoca pybpuku «Mogymain. 06cyau. Mogenucbr». B xoge
06CYyKAEHMA BbIACHAETCA, UYTO KanuANapbl ABAAIOTCA OCHOBHbIM MECTOM, rAe npoucxogut obmeH
KMCNOPOAOM, YIIEKUC/bIM Fa30M, MUTATENbHbIMU BELLLECTBAMU U NpoAyKTamu obmeHa B opraHusme. 3Tu
BELLLECTBA NepenaloTca MeXKAy KpPOBblo M KneTKamm nocpeactsom auvddysum, n atoT npouecc tpebyer
BpemeHn. MeaneHHOe ABUMKEHUE KPOBU B Kanuanapax obecneynmBaeT AOCTaTOYHOE BpemMa AN1A A0CTaBKU
KMcnopoza, NMTaTeIbHbIX U APYrMX HEOHXOAMMbIX BELLECTB K K/IeTKaM, a TaK¥Ke A15 BbiBeAeHMA NPOAYKTOB
meTabonmsama. 3to cnocobecTtByeT 6onee 3apdeKTMBHOMY 0OMeEHy BelwecTs, YAOBNETBOPEHWUIO
NnoTpebHOCTEN KNeTOK U NoAAEePKaHUIO BHYTpeHHero 6anaHca opraHM3ma.

OBbACHEHUE Yuntenb o0b6bAcHAET, 4YTO B
pesynbTaTe paboTbl cepaua AaB/leHMe B apTepunax
MOBbILIAETCA M BbI3bIBAET PUTMUYHbIE KONebaHus
CTEHOK apTepuh — 3TO fBJIeHWEe Ha3blBaeTcs
nysnecom. MynbC XOPOLIO MPOLLYNbIBAETCA B TeEX
MecTax, rae apTepum pacnonoeHol 6JM3KO K
NOBEPXHOCTM TeNa, HanpuMep, Ha 3anAcTbe, BUCKE
M wee. OH TakXe coobLaeT, YTo YacToTa Nysbca
COOTBETCTBYET YMC/Yy YAAPOB cepala B MUHYTY U
HaNoOMMWHaeT y4yalMMca 3HAHUA, NOJyYeHHble Ha
YPOKax «npupoaa» B 6 Kjiacce, O TOM, KakK
M3MEHSAEeTCA nNyabC BO Bpema  (U3NYECKOM
aKTUBHOCTW. [lanee yuyntenb 06bACHAET CTPOEHME
M 3HayeHne AumbaTnyeckon cuctembl. [Mpwu
0O6BACHEHUM  PEKOMEHAYyeTCcA  WUCMOoJIb30BaTb
nnakatbl, W306pa*KeHMA W BuAEOMaTepuansbl,
COOTBETCTBYHOLLME TEME.

To4ykm nynbca B 06.21acTu roNoBbI U LWen
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m Yuntenb nopydvaeT yyaulMmca BHMMAaTE/NIbHO M3y4yuUTb rpaduKun, npeacTaB/ieHHble B
pasgene «MpMumeHUTE NOJIyYeHHbIe 3HaHUAY». [puBeKan X K 06CYKAEHMIO BONPOCOB, OH cnocobcTayeT

6onee rnybokomy ycBOEHMIO Tembl. BblACHSAETCA, YTO CKOPOCTb ABWMMKEHWS KPOBM cCamas HU3Kas B
Kanunnapax. JuameTp Kanuanapos o4eHb Mas, U OHM 06Pa3YIOT FNYCTYHO CETb, YTO NPMUBOAMUT K 3aMeaEHNIO
TOKa KPOBW B 3TUX y4acTKax. [laBneHne KPOBM CaMoe BbICOKOE B apTepuax, 0cObeHHO B aopTe, TaK KaK aopTa
— CaMmas KpynHasa apTepua, NepeHocALLas KPoBb OT cepala K Teny. Bo Il dase cepaeyHoro uykna — cucrone
YKeNyA04KOB — KPOBb BbIOPACHIBAETCA B A0OPTY, U UMEHHO TOFAa AaBAEHWE B HEl AOCTUraeT MakCMmyma.
370 Ha rpadmKe 0603HAUEHO KaK CUCTONNYECKOE AaBeHMe. Kanunnsapbl 04EHb TOHKME M MHOTOYMCNEHHDIE,
No3TOMY MX CYMMapHOe MnonepeyHoe ceyeHMe BeINKO. ITO obecneymBaeT 6onee apPeKTUBHYIO JOCTABKY
KUCNOPOAa W MUTATe/IbHbIX BELLECTB K KAeTKaM, a TaKXKe yAaNieHMe MNPOAYKTOB pacnafa W3 KeToK.
ObwwupHasa nnowaab KanuanapHoW ceTu 3amennseT ABUMXKEHWE KPOBWU, 4YTO cnocobeTeyeT 6Gonee
addeKTMBHOMY 0O6MEHY BELLEeCTB.

(O] 17170 17138 BoINONHAOTCA 3a4aHUA, NPpeAcTaBAeHHble B y4ebHUKe, 06CyKAa0TCA BONPOChl K HUM. Bo
Bpemsa obcyaeHMA obecneybTe BO3MOMKHOCTb ANA y4almMxcAa cBOOOAHO BbICKA3blBaTb BCE BO3MOMKHbIE
BapWaHTbl OTBETOB.

1. Kakas cBA3b CYLLLECTBYET MEXKAY CTPOEHMEM KPOBEHOCHDBIX COCYA0B U UX GyHKLUMAMK? [OTBET. CmpoeHue Kpo-
BEHOCHBbIX COCYyO08 MECHO CBA3AHO C UX hYHKUUAMU. Apmepuu — 3mo cocydbl, M0 KOMOPbIM KPo8b 8bIX00UM U3
nosnocmeli cepoya. OHU UMetom o4eHb MosicMele U 3A1aCmuYHble CMeHKU, CocobHble 8bI0epIKU8amMb 8bICOKOE
dasneHue. BeHbl — smo cocyOdbl, 8038pauiaroujue Kposs K cepouyy. Mix cmeHKu moHsuie, Yem y apmepull. B seHax
UMeromca KapMaHo0bpa3Heble ros1ynyHHbIE KAAMNaHb!, npenamcmeyroujue obpamHomy moky Kposu. Kanunnasaps!
— cocyObl € 04EHb MAbIM OUAMEMPOM, UX CMeHKU COCMOAM U3 00HO20 C/10A M0CKUX SMUMENUAsIbHbLIX KAEMOK.
VimeHHo 8 Kanunnapax HernocpedcmeeHHO rpoucxo0am obmeHHsble rpoyeccel.]

2. Mo KakMm cocyZilam B OpraHM3Me YesioBeKa NPOXOAMT KPOBb OT MPABOro KeNyAouKa 40 IeBOro npeacepama’?
[OTBeT. Y ventosexka Kposb om ripasoeo ycesydouKka cepoya 0oxooum 00 s1e6020 rpedcepous, nocs1edo8amenbHo
rpoxo0s Yepes s1E204HbIL CMB0s1, 1E204HbIE apmepuu, Kanusaaapsl 1E2KUX U 1E€204Hble 8eHbl.]

3. Mo Kakomy cocyay BbIXOAMT KPOBb M3 cepaud HEenocpeacTBEHHO MOCAe MOCTYN/eHUA B HEro yepes
BEPXHIOO Nonyto BeHy? [OTBET. Y uesnioseka kposb, mocmynarowasa 8 cepoye yepes 8epxHOH Moy BeHY,
npoxodum u3 npaso2o npedcepdus 8 npasvili xceenyoovyek. M3 npasoeo HenyooukKa Kposb
HerocpedcmeeHHOo 8bIX00UM U3 cepouya Yyepes néao4Hbili cmeon.]

4. B yem 3aKkaoyvatoTca oTamMuma numdoobpallleHns oT KpoBoobpalleHua? [OTBeT. B Aaumpamuyeckom
KposoobpauweHuu omcymcmesytom cepoye U apmepuansHele cocydel. [pu KposoobpauwieHUU Kpogse meuém
om cepdua K nepugepuu u 3amem obpamHo K cepouy. B aumgpamuyeckoli cucmeme numepa cobupaemcs
U3 mKkaHel U no AUM@BamMu4YecKkum cocyoam Hanpasasemcs K KpynHoiM AuUMpamuyecKkum npomokxkam. B
op2aHu3Mme AuMea dsuxcemcsa He om UeHmpad K nepugepuu, a om nepugepuu K yeHmpy. /lumpamuyveckas
cucmema yqacmeyem 8 pe2yauposaHuu 06vEMa HUOKOCMU U 8A3KOCMU KPO8U 8 op2aHuU3me.]

5. Kakue 13 nepeuncneHHbIx Cocy0B OTHOCATCA K BonbLIOMYy Kpyry KpoBoobpaleHua? [OTseT. | — aopma
u IV — HUMHAA nonas eeHa.]

dopmaTuBHOE OUEeHUBAHUE

Kputepuu oueHmnsaHua Marepuan oueHuBaHuA
ObbAcCHAET CTpoeHue U GpYHKLMM KPOBEHOCHBIX COCYA0B, Nepeduncnana | MoTuBaLmsaA, BONPOC-OTBET,
NX 0COBEHHOCTU. 3aflaHune ANA 3aKpensieHns
CpaBHuBaeT 60/1bLION U Masibii (NEroYHbIN) Kpyrn KpoBoobpalleHus, | 3agaHue 4s1a 3aKpenieHus,
MoAennpys ux. BONpPOC-OTBET

O6bACHAET, KaK apTepuanbHoe Aas/ieHne cBaAsaHo ¢ paboton cepaua. | JeAtenbHocTb, 3agaHue ans
3aKpenJieHuns, Bonpoc-oTeeT

OnpeaensaeT NynbC Kak KONMYECTBO YAapoB CepaLa B MUHYTY. [eaTenbHOCTb, BONPOC-OTBET

OnucbiBaeT IMMPATUUECKYIO CUCTEMY, 06BACHAN eé CBA3b C cMCTemMOoM | Bonpoc-oTeeT, 3agaHue
KpoBoObpaLLeHus.

MpoekT. YyalmMmca MOKHO [aTb 3ajaHue NoArotoBuTb MHGOrpaduKy, MOCBALLEHHYIO KPOBEHOCHbLIM
cocyaam v apTepuasibHOMY AaB/EHUIO.
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CocTas 1 GyHKLMKN KPOBU

Tema 3.4 e Yyeb6HHUK: CTp. 66
* Pabouan TeTpagb: cTp. 37
MoacTaHpapThl 8-1.6.6
Lienn obyueHus O6bscHAET 0cOBEHHOCTN KOMMOHEHTOB KPOBM.

Ob6bAcHAET PYHKLUN POPMEHHBIX 3/IEMEHTOB KPOBMU.
OnucblBaeT NpoLecc CBepTbiBaHMA KPOBY.

Hasbiku XXI BeKa YmeHne 060CHOBbIBaTb CBOW MbIC/IN; BblPaxKaTb CBOM MAEW U CAYLIATb APYInX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHWNIO; 3HaHWE MeToA0B cbopa
MHbOpMaLUM NYTEM UCCeL0BaAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHne
HaxoauTb NyTK peleHnsa npobaem; MHGOPMALMOHHAA TPAMOTHOCTb;
MHTEPaKTUBHOCTb; HaBblKM UCNO/b30BaHMA UKT.

BcnomoratenbHbie MN306pakeHns GOpMEHHbIX 3/1IEMEHTOB KPOBW, CBETOBOW MUKPOCKON, FOTOBbIN
cpeacTea npenapar KPoBu, LIBETHbIE KapaHAaaluu.

DNEeKTPOHHbIe https.//www.youtube.com/watch?v=VSVYqivfs9c

pecypcobl https.//www.youtube.com/watch?v=iZYLellwe4dw

https://www.youtube.com/watch?v=gExUCrpAKyQ

KpaTtkuii nnaH ypoka.

Motusauua. ObcyaeHne nHGopmaLMm 0 KOMNOHEHTAX KPOBM.

O6bAcHeHMne. O6bACHEHWE GYHKLMIN KPOBU B OpraHM3Mme YesnoBeKa.

UccnepoBaHune. HabntoaeHne GopmeHHbIX 3/1eMEHTOB KPOBU MO MUKPOCKOMOM
O6bscHeHne. O6bACHeHUE MHPOPMaLMM O cocTaBe KpoBM, GaroLMTo3e 1 CBEPTLIBAHWUM KPOBU.
3aKpenneHue.

OueHuBaHue.

Yuntenb aKkTyanuMsMpyeT 3HAHUA yyalLMxcs, NpuobpeTeHHble Ha ypoKax No npegmeTy
«Mpupoaa», n obpaLLaeT UX BHUMaHME Ha n3obparkeHune B yuebHUKe, CBA3AHHOE C UCCeA0BAaHMEM COCTaBa
KpoBu. 3aTem OH 3a4a€T BONPOChI: «KaK Bbl AYMAETE, YTO OCAXKAAETCA B CAMOM HUMKHEM C/10€ MPOOUPKN?»
N «M3 Yero cocToMT KpOBb?», NOOYKAAA ydalMXCca K pasmblwaeHuto. B xoae obcyXaeHMA Bbi3blBAeTCA
UHTepec K Teme.

njasma

TPOMBOUUTBI U IENKOUUTDI

3PUTPOLLUTLI

LueHTpudyra

KpoBb

Yuntenb NoavyepKMBaeT, YTO BHYTPEHHAA cpeda OpraHUM3Ma 4YesloBeKa OTHOCUTE/bHO
MOCTOAHHA M COCTOMUT U3 KPOBU, IMMbbI U TKAHEBOM XUAKOCTU. 3aTeM OH NpeaocTasaseT MHGOPMaLUIO O
NUTaTeNbHOM, AblXaTeNbHON, BblAENNTENbHON, 3aLNTHON N PEeryaaTopHOM GYHKUMAX KPOBKU, HanomuHasna
YYaLLMMCA 3HaHUA U HaBblKW, YCBOEHHbIE B MAaALWNX Knaccax.

DeatenbHocTb. HabnogeHne GpopmeHHbIX 3/1eMeHTOB KPOBU NO4 MUKPOCKONOM.

[na ycBoeHuA HOBbIX 3HAHMI OpraHM3yeTca nNpaKkTUYeckoe 3ajaHuve. B 3aBUCMMOCTM OT KOAMYecTBa
MWKPOCKOMOB, MMEIOLIUXCA B LWKOAbHOM nabopatopun (uamn kabmuHete buonormm), ydawmecs Aenstca Ha
rpynnbl UK Napbl. 3aTem yyallimecs paccMmaTpMBaloT roToBble NpPenapaTtbl KPOBM, BblAaHHbIE YUUTENEM, NO4,
MUKPOCKOMOM, UCCNeAYIOT UX U AeNatoT CXEMATUYECKUN PUCYHOK YBUAEHHOro B CBOMX TeTpaasx. Ecau

59



MMKPOCKON WMAN TOTOBble MpenapaTtbl OTCYTCTBYIOT, 33af4aHME MOXHO BbIMONHUTL C MCMNOJ/b30BAHUEM

NnaakaToB U N306paXKeHU.

ObvACHAIOMCA 80POCHI 07159 06CYHOEHUA:

e [pu HabaoaeHUM roTOBOro NpenapaTta KPoBM Mo CBETOBbIM MUKPOCKONOM MOXHO PacCMOTPETb
3PUTPOLUTLI, NENKOLMUTBI U TPOMOOLMUTBI.

e B gaHHOM npenapaTe 60/blUe BCEro KPACHbIX KNETOK KPOBU — 3puTpoLmUTOB. OHU COCTaBAAIOT
OCHOBHYO 4acTb GPOPMEHHbIX 31EMEHTOB KPOBU U ABAAIOTCA CAMbIMW MHOTOYMUCIEHHBIMW, MO3TOMY
MMEHHO MX Yalle BCero MOXHO yYBUAETb N04 MUKPOCKOMOM.

e HerT, Henb3s cKaszaTb, YTO BCe GOPMEHHbIE 3N1eMEHTbI KPOBU MMEIOT AAPO0. IPUTPOLMUTHI U
TpomboUuMTbI AA4pa He coaepKar.

Yunteno, ob6bACHAA YYaLLMMCA COCTaB KPOBW, FOBOPWUT, YTO KPOBb COCTOMT M3 MIa3Mbl U

$GOPMEHHDBIX 3N1EMEHTOB, TO ECTb KNETOK KPOBM M dparMeHTOB KAeToK. [11asma npencraBnset coboin merkKne-

TOYHYIO KUAKOCTb TKAHW KPOBM U COAEPXKMUT KaK HeopraHuMYecKme, Tak U OpraHM4eckue BeLLecTBa. Yuutenb

YTOYHSAET, YTO GOPMEHHbIE 3/1EMEHTbI KPOBU — 3TO 3PUTPOLUTLI, TEMKOUUTBI U TPOMBOLMTBI, U OBBACHSET UX

bYHKUMK, CBA3bIBAA MX C 0COBEHHOCTAMM CTPOEHUA. [Na Nydluero yCBoeHus Tembl, 0Co0b6eHHO npoLieccos ¢aro-

LMTO3a U CBEPTbIBAHUA KPOBW, MOXHO MCMOJIb30BaTb MOCTEPbI, N1aKaTbl M COOTBETCTBYIOLLME BUAEOMaTEpPUaAbI.

3aTem yuyuTenb obpaliaeT BHUMaHWE ydalmxcs Ha 6710k «3HaeTe AW BbI?». B Kaxagom spuTpouuTe

CcoOepKUTCA npumMmepHo 250 MWANMOHOB MONEKyn remornobuHa. Kaxkgas monekyna remornobuHa

CcnocobHa npucoeauHUTb 4 MOEKyNbl KUCAopoga. ITO O3HA4YaeT, YTO OAMH 3pUTPouMT crnocobeH

TPaHCMOPTMPOBATL B OOLLEN CMOXKHOCTM OKoio 1 muanmapaa monekyn kucnopoga (250 000 000 x 4 =

1 000 000 000). Oanee yyawmecs BMecCTe C yumTesiem obCyXAaloT BONPOC, NPeAcTaB/ieHHbIN B pybpuke

«Moaymaii. O6cyan. Mogenncb». B xone obCyKAEHUA BbIACHAETCA, YTO MOCTOAHCTBO COCTaBa MAa3mbl

KPOBM CBA3AHO C MEXaHU3MAMM NOAAEPKAHUA CTAaBUABHOCTU BHYTPEHHEN cpebl opraHn3ma. PasanyHble

opraHbl Tefla (Hanpumep, NOYKK, NETKME, Kenesbl) peryanpytoT KOANYecTBO BOAbI, COMEl, CaxapoB U ApYrux

BELLeCTB B MJa3aMe KpoBM. ITO NO3BOJIAET COXPaAHATb MOCTOAHCTBO BHYTPEHHEW cpenbl OpraHuM3ma U

npeaoTBpaLlaeT M3MEHeHWe cocTaBa MJasmMbl. TakMM 06pPa3om, OpPraHM3M MNOCTOAHHO CTPEeMMUTCA

nogAeprkmMBaTtb 6afaHC BELLECTB.
YyeHUKM obCyKaatoT 3agaHue mn3 pybpukm «lMpumeHUTe NOAyYEHHble 3HAHUA» U

OTBeYaloT Ha BOMNpoc. Ha ocHOBe pe3y/nbTaToB aHA/M3a KPOBM M AaHHbIX U3 TabauLbl onpeaenseTcs, 4To

KO/IMYEeCTBO /NIEMKOLUMTOB B KPOBW LIKOJbHMKA MpeBbiwaeT Hopmy. MOCKONbKY B HOpMe KOJIM4ecTBO

NeMKOUMUTOB A0/MKHO CcOCTaBATb 4—12 TbicAy B 1 mm>® KpoBu. MOBbIWEHHOE YMCAO0 NENKOUMTOB, Kak

npaBwWo, CBUAETENBCTBYET O HAIMYMKU B OpraHM3me MHOEKLUKN, BOCMANIEHNA UAK ApYTMX naToaormi. Mpu

OLIEHKE YMCNa IPUTPOLUTOB YUUTLIBAETCA NOJ LKO/IbHUKA. ECAM 3TO ManbumK, TO pesynbtat 5,7 maH/mm3

cyMTaeTca HopmasbHbIM. EC/iM 3TO fieBOYKa, TO TaKOM NOKa3aTelb HEMHOrO Bbllle HOPMbI, HO HE Bbi3bIBaeT

cepbésHoro becnokoicTea. Ha OCHOBaHWM aHaM3a M AaHHbIX TabAULbI TAKXKE OTMEYAETCS, YTO KOJIMYECTBO

TpoM60oUMTOB B 1 MM> KPOBM LUKONbHMKA HAaXO4MTCA B Npeaenax HOpMbl.

UGG 113 BhinonHAOTCA 3a4aHNA, NpeAcTaBAeHHble B y4ebHUKe, 06Cy»KAatoTcs BONPOCh! K HUM. Bo
Bpems obcyaeHua obecneybTe BO3MOXKHOCTb A5 yyalmxcAa cBOOOAHO BbICKA3blBaTb BCE BO3MOMKHbIE
BapuaHTbl OTBETOB.

1. Kakune dyHKLMM B OpraHM3me YenoBeKa BbINOAHAET KpoBb? [OTBET. Kposb 8 opaaHu3me Yean08eKka mpaH-

crnopmupyem numamesibHble 8ewecmasa U KUC/1opod K MKAHAM U Knemkam. Kpome asmozo, oHa yyuacmasyem

8 8blgedeHUU NPodyKmoe pacnadad, 0bpa3youuxca 8 Kaemkax 8 pe3ysbmame xusHedeamesnsHocmu. Kpose

Helimpanu3yem namozaeHHble MUKPOOP2aHU3MbI U pa3/uYHble 8pedHble 8eu,ecmasa, nonaswue 8 op2aHu3m.

Kpome moeo, oHa yuacmeyem 8 mpaHCriopmuposKe 20pMOHO8 U 8 mepMopeynayuu opeaHU3mMa.]

2. Y710 cocTaBNAET OCHOBHYO YacTb Naa3Mbl KpoBW Yenoseka? [OTBeT. OCHOBHYH Yacmb MNaa3Mbl KPO8U Ye-

no08eKka cocmasnsem 800a. lNnazma npumepHo Ha 90% cocmoum u3 800b! U Ha 10% — u3 dpyaux sewecms.]

3. Moyemy Npu CUNbHBIX KPOBOTEYEHUAX B BEHY BBOAAT PacTBOpP X10pnaa Kanobuma? [OTeeT. OCHOBHAA yenb

gsedeHus pacmeopa XaAopuda KaabUusa 8 8eHy fpu CUABHOM KposomeyeHuu — YCKopums npouyecc

ceepmol8aHUA Kposu. MoHbl kanbyua (Ca?*), codeprcaujuecs e naasme Kpoeu, usparom 8aMcHy posb 8

npouyecce ceepmeolgaHua. BHympuseHHoe 8e8edeHuUe pacmeopa Xxa0puda Kaasyus crocobcmsyem

YCKOpEeHUo C8epmbl8aHUA KPO8U, Ymo noMozaem rnpedomspamume 3HaYUMmMesnnbHyr Kposonomepio.]

4. BbibepuTe NpaBu/ibHble yTBEPKAEHMA. DOPMEHHbIE 3/1EMEHTbI KPOBM, Y4aCTBYHOLME B TPAHCMOPTUPOBKE

rasos: [OTBeT. [ u IV]
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dopmaTuBHOE OL,EHUBAHUE

Kputepum oueHmnsaHua Martepuan oueHuBaHuA
O6bACHAET COCTaB KPOBM C TOYKU 3pEHUA NAa3Mbl U 3agaHune B MOTMBALMK, AeATENbHOCTD,
GOPMEHHbIX 3/1eMEHTOB. 33[aHuA ANA 3aKpenaeHuna, BONpoc-oTBeT

06BbACHAET, KaK GYHKLUMK GOPMEHHbIX 3/IEMEHTOB KpoBK | Bonpoc-oTseT, 3agaHne
CBA3aHbl C UX CTPOEHUEM.
OnucbiBaeT NpoLecc CBepTbIBaHWUA KPOBU U 06 BbACHSET Bonpoc-oTseT, 3agaHue
PO/ib IEAKOUMTOB B 3alLMUTE OpraHM3mMa.
MpoeKT. Yyawmmcs BO3MOXKHO AaTb 3a43aHNE NOAFOTOBUTb MHGOrpadrKy 0 pOpMEHHbIX 31eMEHTAX KPOBMU.

MNepenusBaHue u rpynnbl KPOBM

Tema 3.5 e Yye6HuK: cTp. 70
e Pabouan TeTpagb: cTp. 40
MoacraHpapTbl 8-1.6.8
Llenn o6byueHus OnucbiBaeT MexaHU3M nepeansaHna KPoBU.

OnpegensaeT rpynnbl KPOBM.
O6bACHAET NOHATHE «pe3yc-paKkTop».
Ob6bACHAET NPOLLECC arrIlTUHALUN.

Hasbiku XXI BeKa YMeHuMe 060CHOBbIBaTb CBOWM MbIC/IW; BbipakaTb CBOM UAEU U CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILLEHMIO; 3HaHME MeToA0B cbopa
MHpopMaLUN NYTEM UCCNe0BAHMUSA; COTPYAHMYECTBO; KOMMYHUKALMSA; YMEHUE
HaxoAWTb NyTU pelleHna npobaem; MHGOPMALMOHHAA TPAMOTHOCTb;
WMHTEPAKTUBHOCTb; HAaBbIKM UCNOb30BaHMA UKT.

BcnomoratenbHble TabnMuUa COOTBETCTBMA FPYNN KPOBU NP NepeimBaH1m, BUAeoMaTepmansbi
cpeacrBa

DNeKTPOHHbIe https://www.youtube.com/watch?v=iSADEOvYAhI!

pecypcbli https.//www.youtube.com/watch?v=cKnEdvrmHK4

https://www.youtube.com/watch ?v=KSsOSMfERuUA

KpaTtkuit nnhaH ypoka.

MoTuauua. O6cyKaeHne nHGopmauumn 06 OTKPbITUKM rPYNN KPOBU U pesyc-dpaKTopa.

O6bsacHeHume. [MepenmBaHue KpoBM M 06bACHEHME rpynn KpoBu no cucteme ABO.

UccneposaHue. OnpeneneHue rpynn Kposu

O6bacHeHue. O6bAcHeHMe pe3yc-paKkTopa M Npouecca arriTUHALUMK

3aKkpenneHue.

OueHuBaHMe.

Yyntenb nopyyaet OAHOMY M3 YYEHWKOB MPOYMTATb B y4yebHWKe uMHopmauumio 06
OTKPbLITUM TPYNN KpoBM W pesyc-pakTopa. 3aTtem, 3afaBas BOMpPoOCbl: «KaKoe 3HauyeHME WMMET 3TU
OTKPbLITUA?», «[MoYeMy KaxKabl YeN0BEK AO0/IKEH 3HATb CBOIO rPynmny KPoBM?» U « MOXKHO In NepesivBaTb
YeN0BEKY KPOBb N1It060W rpynnbl?», OH NOBYKAAET YHALLUMXCA K PAa3MbILLAEHUIO U OUCKYCCUMN.

(0]53-%: (0 [4: 1730 Yyntenb npepoctaBnfaetr MHGOPMAUMIO O MOHATUAX MepenmMBaHMA KPOBW, OOHOPa U
peumnueHTa. OH ObObBACHAET, 4TO Trpynna KpPOBM 4YesNOBEKa onpegenserca ocobbimu Benkamu,
coAepKalMmmca B 3pUTpoLMTAX M nnasme Kposu. OTMevaeTcs, YTO B 3aBMCMMOCTM OT PA3JUYHBIX
KOMBMHaLMIA 3TUX BELLLECTB B KPOBU Y Ye/loBeKa pas/iMyatloT YeTbipe rpynnbl Kposu — 0 (1), A (11), B (11l) n AB
(IV) — B cootBetcTBUM C cnuctemoli ABO. 3aTem BHMMAHME yyallMxca HanpasaseTcs Ha 670K «3HaeTe aun
BbI?», r4e OHW 3HAKOMSATCA C AaHHbIMW O PACNPOCTPAaHEHHOCTU FPYNN KPOBM Cpean HaceneHma mupa.
deatenbHocTtb. OnpeaeneHune rpynn KPosu
C uenblo Ny4ywero yCBOEHWA HOBbIX 3HAHWW OPraHM3yeTcA NPaKTUYecKana AeATeNbHOCTb. 3a4aHne MoXKeT
6bITb BbIMNOJIHEHO YYEHMKOM camocToATeNbHO. CHayana y4yawmecs BHUMATENbHO M3y4yaloT Tabavuy M
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onpeaenstoT, Kakol rpynne KpoBu cooTeeTcTByOT 0603HaYeHna X, Y, Zn K (X — I, Y — 1, Z — I, K — V).

3aTem KaxAablil y4EeHWK 3anncbiBaeT B TETPAAM CBOO TPynny KPOBU U YKa3blBAET, KAKMe arrIloTUHOMEHbI U

arrlOTMHWHBI NPUCYTCTBYIOT B ero KpoBu. Hanpumep: «Mos rpynna Kposu — B (lll); Ha membpaHe

3pUTPOLMTOB NPUCYTCTBYET arrtoTUHOrEH B, B N1a3me KpOBU — arrIlOTUHUH AHTU-A.»

ObvacHAoMcA 8onpocsl 0418 0bcyHOeHuUs:

e [loHOp M peuunuMeHT MOryT MMEeTb pasHble rpynnbl KpoBu. Mpu ycnosun npaBuabHoOro nogbopa
COBMECTMMOCTU Tpynn KPOBWM MepennBaHME BO3MONKHO MeXay [AOHOPamMuM M peuunuMeHTamun c
pasfndHbIMKM rpynnamu. Hanpumep, ecam aoHop umeet rpynny Kposu O (l), OH MOXKeT AaBaTb KpOBb
peumnnunueHTy c nboli rpynnoi. B cBolo oyepeab, eciv peuunueHT umeet rpynny Kposu AB (1V), oH
MOXET N0JIy4aTb KPOBb OT Z0HOpPA C Nt060oK rpynnoi Kposu.

Ha paHHom sTane npepoctasnseTcA MHboOpmauma o pesyc-dpaktope. AHanM3mpyetca

Tabanua COBMECTMMOCTM TPYNMn KPOBM MNPU FemoTpaHchy3nu. YuuTenb OODBACHAET, YTO B CAyYaAx

HECOOTBETCTBMA AaHHOM Tabanue MOXKET NPOUCXOLMUTb arrAtOTUHALMA — NPOLLECC CAUNAHUA U pa3pyLleHns

3pUTPOLMTOB B OpraHM3ame peuunueHTa. OTmeyaeTcs, YTO NpPU NepevBaHUM KPOBM HeobxogmMmo

yuMTbiBaTb Kak rpynny KPOBW, TakK U pe3yc-GaKkTop. 3aTem y4yalmecAa MPUIAALLIAKDTCA K y4acTuio B

obcyxaeHun B pybpuke «Moaymaii. O6cyaun. Noaenucb». m 3aaaétes Bonpoc: «HecmoTpsa Ha To, YTO

nepenvBaHMe KPOBU MPUMEHANOCL elle C APEBHOCTM, ero pesynbTaT B OONbLIMHCTBE cayvyaeB 6bin

HeyaauHbiM. Kak Bbl gymaeTe, noyemy?». YCTaHaB/AMBAETCHA, YTO OCHOBHOW MPUYMHON 6bINO HE3HAHWE

HA/IMYKMA TPYNN KPOBU M OTCYTCTBME MPOBEPKM MX COBMECTUMOCTU MEXAY AOHOPOM U peumnmeHTom. B

pes3y/nbTaTe KPOBb 4acTo nepenvsanu 6e3 yyéta COBMECTMMOCTU, YTO BbI3blBa/I0 UMMYHHbIE peakuuuy,

pa3pyLeHne KIEeTOK KPOBM M NMPUBOAUO K OMACHBIM A/1A }KU3HU COCTOAHUAM.

YunTtenb HanpasaseT BHMMaHWE ydyawmxcAa Ha pybpuky «lMpumeHuTe nonyuvyeHHble
3HAHUA» U NpeanaraeT BHUMATE/IbHO M3y4nTb Tabauuy M cxemy. YCTaHaB/IMBAETCHA, YTO MepesiMBaHusA
KpoBM, 0603HaueHHble umudpamm 3, 5, 6, 7 1 8, ABNAIOTCA KOPPEKTHbIMU. 3aTem 0bCyKAatoTCs BONPOCHI.
Yyawmecs Npuxogat K BblBoAy, YTo Jleiina ABAAETCA YHUBEPCANbHbIM AOHOPOM, @ Apud — yHMBEPCANbHbBIM
peLUNUEHTOM.

MocKonbKy Asep 1 Jflena obnagatoT oTpuLaTesibHbiM pesyc-paktopom (Rh—), oHM MOryT ciaBaTb KPOBb KakK

peumnuMeHTam c nonoxutenbHbiM (Rh+), Tak n ¢ oTpuuatensHbim (Rh—) pesyc-pakTopom npu ycnosum

COOTBETCTBUA Fpynnbl KpoBu. B cBoto ovepenb, Hurap, Oxannn n Apud MMeoT NoNOKUTENbHBIN pesyc-

dakTop (Rh+), n nosTomy He moryT 6bITb LOHOPAMM ANA NO4EN C OTpULLATENbHBIM pe3yc-dakTopom (Rh—),

[aXKe ecnv Ux rpynnbl KPOBM COBNAAAOT.

(131717 171388 O6cy»KaatoTca BONPOChI, NpeacTaB/eHHble B y4ebHMKeE, BbINOJHAIOTCA 334aHuA.

1. B KaKux cay4yasx ocyuiecTBasieTca nepennBaHue KpoBu? [OTBeT. [lepenusaHue Kposu moxcem

nposodumecsa npu b6oasbwol nomepe KPos8U, GHEMUU, XUPYypau4HeCKUX onepayusax, d Mmaxkxe no mMHo2um

opyaum meduUUUHCKUM MOKA3aHUAM.)

2. MOXHO N1 CKasaTb, YTO Ye/I0BEK, Y KOTOPOro B 3pUTPOLIUTAX COLEPMKUTCA arrIloTUHOreH A, a B na1asme

KpOBW — arrntoTUHMH AHTK-B, umeet Il rpynny KpoBu M oTpuuatenbHbit pesyc-daktop (Rh—)? [OTBeT.

YenoseK, y Komopozo 8 3spumpouyumax npucymcmsyem dz2q10muHoz2eH A, @ 8 nsaasme Kposu —

azentomuHuH AHmu-B, umeem Il 2pynny kposu. OOHAKO HQ OCHOBAHUU 3Mol UHGPOPMAyUU HEe803MOHHO

onpedenums, 06s1a0aem AU OH NOAOHUMENbHBIM UAU OMpPUYyamesnbHsiM pe3yc-hakmopom. ]

3. Y KaKux peumnueHTOB, COrNacHO CXemMe, B KPOBW MOMKET MPOM30WMTM arrntoTuHauma? [OTtseT. Y

peyunueHmos c epynnamu Kposu 0(l) Rh+ u B(Ill) Rh+ moxem npousolimu azenomuHayusa, mak Kax npu

nepenusaHuUU Kposb 00HOPa bblaa 8616paHA HenpasusbHo. |

dopmaTtMBHOE OLEeHUBaHUE

Kputepuun oueHnBaHuA Martepuan oueHMBaHUA
OnucbIBaeT, Kak MexaHM3M nepeanBaHmsa KPoBK CBA3AH C 3agaHue MOTMBaUMK, 3a4aHune ans
rpynnamm Kposu. 3aKpenneHus, 3agaHne
OnpegaensaeT rpynnbl KPOBK, NEPEUUCAASR UX OCOBEHHOCTM. [eatenbHocTb, 3agaHune
O6bACHAET NOHATHE «pe3yc-paKkTop». 3agaHue ana 3akpenneHusa,
3aflaHue
PasbAcHAET npouecc arrnioTMHaUUKU, Npusoaa NnpumMmepbl. 3apaHue, BonNpoc-oTeeT
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PA3SAEN 4 AObIXATE/IbHAA CUCTEMA

Tema Ne HasBaHue Yacbl | YuebHuk| Pabouas
(ctp.) TeTpaab
(ctp.)
Tema 4.1 [bixaHune y XMBOTHbIX 3 78 44
Tema 4.2 [bixaTenbHaa cuctema 4YenoBeka 2 82 47
Tema 4.3 [bixaTenbHble ABUXKEHUA U Ta3006meH 3 85 49
Hayka, TexHonorus, »usHb. Obobuiatowme 1 38 51
334aHuA
MCO-6 1
BCEro 10

KpaTkoe copeprKaHue pasgena

YYEeHMKN yKe OBNafenn YMeHUsSMU onpeaenatb U ONUCbIBaTb OpraHbl AbIXaTe/lbHON CUCTEMbI U UX
OCHOBHble QYHKLMM KaKk Ha ypoKax rno npeamety «lMpupoaa», Tak U B npeabiayliem pasgene. B Hayane
3TOro pasgena yuyuTtenb byaeT pa3BuBaTh YKe MMeIoWMeca 3HaHNA U HaBbIKM YYaLLMXCA O TUNaX AblXaHusA,
opraHax AbixaTe/ibHOW CUCTEMbI, AbIXaTeNbHbIX ABUKEHUAX U ra3o0bmeHe. B Teme «biXxaHWE Y 3 KUBOTHbIX»
npeacrasnsercs MHGoOpmaumUsa O BHYTPEHHEM W BHELHEM AbIXaHWW, TUNAxX AbIXaHWUA — KIeTOYHOM
(noBepxHOCTbIO TeNa), KOXKHOM, KabepHOM U NIerOYHOM AbiXaHWUWU. AHANU3MPYA 3TU MOHATUSA, YYEHUKU
onpeaensT afanTUBHYIO CBA3b MeX 4y OpraHamMu AbIXaHWUSA KMBbIX CYLLECTB U UX CPpeaoi 0bUTaHUS, a TaKKe
BbIABAT XapaKTepHble 0COBEHHOCTUN Kax40ro TMna AbixaHus.

B Teme «[lbixaTenbHaa cucTema YenoBeKa» npeacTasieHa MHOOPMaUMA O CTPOEHWUU ApbixaTesbHbIX
nyTen, NErknx U anbeeon. Ha ocHoBe NpeAcTaBAEHHbIX MAaTEPMA/IOB CTaBUTCA LeNb Pa3BUTb Y yyalumxca
HaBblKM aHaNM3a, HAbNOAEHUA U CPAaBHEHMUSA.

B Teme «[bixaTesbHble ABUXEHUA M rasoobMeH» npeacTaBAeHa MHOOPMALMA O BEHTUAALUM NETKUX,
npoLeccax BA0OXa M BblgoXa, EMKOCTM NEFKUX U aHAZIOTMYHBIX MOHATUAX. M3yyeHune 3TON TeMbl UMEET LLe/b
pa3BuUTb Y YYEHUMKOB HE TOJIbKO YMEHWE aHaNN3NPOBaTb MOAYYEHHYIO WMHPOPMALMIO, HO U Pa3BMBATb
HaBblKM  MATEMATUYECKMX  BbIMMCAEHUIA U MNPUMEHEHATb 3T 3HAHMA  HA  MpPaAKTUKe.
3agaHus, npeacTaBieHHble B pybpuKe «MpumMeHWUTE MNOAy4YeHHble 3HaHWA», cogep:KaT TpeboBaHwus,
CnocobCTBYOWME PA3BUTUIO JIOTUYECKOFO U KPUTUYECKOTO MbILW/IEHUA YYALLUXCA, YTO, B CBOKO ovepenpb,
CTUMYNINPYET Pa3BUTME TBOPYECKOTO MbllWIeHUs. B KOHEYHOM uTore, BblaBUras cobCTBEHHbIE FMMOTE3bI,
YYEHMKN NPOAEMOHCTPUPYIOT CBOM KOHTEKCTYa IbHblE 3HAHUA.

BBepeHue B pasgen
YyeHMKaM npepgnaraertcad NpoynTaTb TEKCT Ha MNepBOi CTpaHuue pasgena, nocsie Yero B Kaacce
obcykaatoTca Bonpockl U3 yuebHMKa. PekomeHayeTcs co3naTth B Kaacce cBoboAHyto aTmocdepy, 4Tobbl
aKTMBHEE BOBJIEKATb YYaLUMUXCA B OOCYKAEHMA M HaMNpaBAATb UX HA CaMOCTOATE/IbHOE BblparkeHne CBOMUX
MblCnen.

e B yem 3HayeHMe CyLWECTBOBAHMA Y JKMBbIX CYLLECTB Pa3/IMYHbIX OPraHoB ApbixaHua? [OTBeT.

Pa3zHoobpazue opeaHo8 ObixaHUA obecrieyusaem MAKCUMAAbHO 3¢hgheKMmUBHOE yCc8OeHUE KUCopood
8 coomeemcmauu ¢ mpebosaHuUAMU cpedbl 06UMAHUA U 06PA30M HU3IHU HUBbLIX OP2aHU3MO08.]

e MOXHO /M yTBEPKAATb, YTO OAMH TUM AbIXaHWUA MMEEeT NPEUMYLLECTBO NO CPABHEHUIO C APYIUM?
[OTBeT. Tunm ObixaHUA U Op2aHbl ObIXAHUA KAX0020 HUB020 Op2aHU3MA A8/AAMCA Haubosee
onNMUMAsbHLIMU 019 e20 cpedbl 0bumarusa U 0b6pasa #usHu. lloamomy HU 00UH Mun ObIXAHUA He
umeem npeumyusecmsa reped opyaum.)
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[bIXaHue y }KMBOTHbIX
Tema 4.1 ® YyebHuK: cTp. 78
e Pabouan TeTpagb: cTp. 44

MoacraHaapThl 8-1.4.1,8-1.4.4
Lienn obyueHus O6bsACHAET NOHATUA «BHELLIHEe AbIXaHUe» U KBHYTPEHHEee AbIXaHUe» Yy KUBbIX
OpPraHM3MOB.

O6bsicHAET NPUYMHY PAa3HOODOPA3MA OPraHOB AbIXaHWUSA Y }KUBbIX OPraHM3MOB.
KnaccndumumpyeT Tunbl AbIXaHWUA Y *KUBOTHbIX.
Pasnuyaet pasnmyHbie TUMbI AbIXaHUA Y XUBOTHbIX.

Hasbiku XXI Beka YmeHne 060CHOBbIBaTb CBOM MbIC/IM; BblpaKaTb CBOM UAEN U CYLIATb APYIuUX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHUIO; 3HaHWE MeTo40B cbopa
MHbOpPMaLUM NYTEM NCCNeL0BaHMA; COTPYAHNYECTBO; KOMMYHUKALUSA;
YMEHME HAaXoanTb NyTU peLlleHns npobaem; MHGOPMALMOHHAA TPAMOTHOCTb;
WHTEPaKTUBHOCTb; HaBblKW UCNOsb30BaHMA UKT.

BcnomoraTenbHble Tabnuubl, potorpadmm n BugeomaTepmabl, OTHOCALLMECA K AbIXaTeNbHbIM
cpeacTea CUCTEMAM KUBOTHbIX.

DNEeKTPOHHbIe https://www.youtube.com/watch?v=C9VdFamfilc

pecypcbl https://www.youtube.com/watch?v=cVFgME-NW9s

https://www.youtube.com/watch?v=cHY1 TIObVw
https://www.youtube.com/watch?v=uzjobq2krQs
https://animalrespriation.weebly.com/frog.html

KpaTtkuii nhaH ypoka.

Motusauua. O6cyKaeHne 3HaYeHNs NpoLecca AblXxaHus.
Ob6bAcHeHue. BHellHee M BHYTPEHHEE AbIXxaHue.
UccnepgosaHue. Tunbl AbIXaHUA NATYLIKW.

O6bacHeHue. PasbsACHEHWE TUNOB AblXaHUs.
3aKpenneHue.

OueHuBaHue.

WO NZETNEZHE B VyuTeib HaNnOMMUHAEeT yYeHUKaM CyTb Mpouecca AbiXxaHua U opraHusyeT obcyxaeHue
MeXaHM3Ma YCBOEHMA KMCNopOoaa, He0bX0AMMOro B NpoLLecce AblXxaHMA, YTOObl BbI3BaTb MHTEPEC K TEME.
3aTem, 3agaBaA Bonpoc: «Kak Bbl AymaeTe, KaKOBO 3HayeHMe NpoLecca AblXaHuA A1A OpraHu3ma?y,
noby»KAaeT yyalmxca K pasmblLLUAEHUIO U 06CyKAEHMIO.

(0]-3-02(6, 13,1738 YymuTenb, onuMpanacb Ha U3Y4EeHHYI B 5-m Knacce
Temy «baKTepum», cnpalinBaeT YYEeHUKOB, YTO OHM NOHUMAIOT MOJ,
noHATMEM «apixaHne». OTmeyaeTca, YTO B Npouecce AblxaHuA anbBeobl o.||||cos| BHELIHEE
MBble OpraHM3mbl NOAAEPMKUBAIOT CBOIO XU3HEAEeATeNbHOCTb 3a AblxaHue
CYET 3HEeprumn, Noay4yaemon nNpu OKUCIEHUN NUTATENIbHbIX BELLECTB.
Mpu 3TOM yunTeNb 06BbACHAET, YTO 0OMEH KUCAOPOAa U YINEKUCIOTO
rasa TakXe ABNAAETCA YacCTblo 3TOro npouecca. Y *KMBbIX OPraHU3moOB,
% KOTOpPbIX Kucnopoga, NoJly4eHHbIN n3 atmocdepbl,
TPaHCNOPTMPYETCA K KNeTKaM W TKaHAM C MOMOLLbIO KPOBMW,
rasoobmeH NPOUCXOAMT B CNeLMasbHbIX OpraHax AbIXaHUs — 3TOT

ATmocdepa

NPOLLeCC HA3blBAETCA «BHELWHWM AblxaHuem». [a3006MeH mexay
KPOBbIO U K/IeTKamMM TKaHel Ha3blBaeTCA «BHYTPEHHUM AbIXaHUEM. KNETKA
Kpome TOro, B xone o6cyaeHUA yYnTENb, UCMONb3YA CXEMY CMPaBa,

BHYTPEHHEE
AblXxaHune

Pa3bACHAET PasHULYY MeXKAY MOHATUEM «NPOLECC AbIXaHUa» U
NOHATUEM «AbIXaHUE», 3aKPEN/IAS 3HAHUSA, MOSIYYEHHbIE YYEHUKAMMU.

Z[e(@)[File): 7.V 17138 [leaTeNnbHOCTb. TUNbI AbIXaHUA NATYLIKW.

FasoobmeH
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[ns ycBOEHMA HOBbIX 3HAHWI YYEHMKU MOTYT BbIMOIHATb 3a43aHNE CAMOCTOATENbHO MK B napax. C aToun
LeNblo yYnTenb CHayana obbACHAET 3Tamnbl BbINOJAHEHWA PaboTbl M, 0bpaw,as BHUMaHME YYEHWKOB Ha
WNNOCTPALMM B yYebHMKe, NopyYyaeT UM NPOAHANN3MPOBATb KUIHEHHbIN LUMKA AArywKkn. OpraHmM3oBaTb
paboTy Npu 3TOM BO3MOXKHO C UCMO/Ib30BAaHMEM BULEOMATEPUANOB, MOLEAN UM NOCTEPA, CBA3AHHDLIX C
TEMOW.

Ob6vAcHAIOMCcA 80M1POCsI 019 06CyHOeHus:

e OJHMM M3 OCHOBHbIX YC/IOBUIN KOXKHOFO AbIXaHUA ABAAETCA BNAXKHOCTb KOXMW. BbICbIXaHME KOXM
03EPHON NATYLWKK, AANTENIbHOE BPEMS HaxoAAllelca BHE BOAbl, 3aTPyLHAET AblXaHUE U MOXKeT
NnpWBECTU K eé rnbenu.

Yuutenb Ha ocHoBe Bonpoca: «Kak Bbl AymaeTe, B 4€M NpuyMHa pasHoobpasna opraHos
ObIXaHUA Y XKUBbIX CYLLECTB?» OpPraHM3yeT 0bCyKAEHNE C YYEHUKAMU, ONPeaenasn UX 3HAHUA N HaBbIKK NO
AaHHON Teme. OH OTMeYaeT, YTO NPUYMHON pPa3HOoOobpa3nA OpPraHoB U AaKe TUMOB AbIXaHMA ABASETCA He
NpPeBOCXOACTBO OAHOIO HaZ APYIMM, a UX CNeunanmnsaLma B COOTBETCTBUM CO Cpeaoit obutaHua n obpasom
KM3HW KOHKPETHOro opraHusama. IT0 pa3Hoobpasne MOXKHO
nepeyncanTb cneayowmm obpasom:

e [loBepxHOCTb TeNa (MM NOBEPXHOCTb KNETKM) U KOXKHOE
AblXaHue

e KabepHoe abixaHue

e TpaxeWlHoe AbixaHWe

e JleroyHoe ApixaHue

Y oAHOKNETOYHbIX (Hanpumep, amébbl, 3BrAeHbl, MHbY30pPUK-
Tybenbkn) raszoobmeH MPOMCXOAUT HENoCpPeaCTBEHHO 4epes
KNETOYHYIO MeMDBPAHY, @ Y MHOTOK/IETOYHbIX OPraHNU3MOB, TaKNX
Kak rybku, 6enas nnaHapuma 1 ruapa, — Yyepes NnoBepPxHOCTb TeNa.
Y 3TUX OPraHM3moB, AblLALLMX NOBEPXHOCTLIO TEM1a, OTCYTCTBYHOT
cneuunanbHble opraHbl gblXxaHus.

B KauecTBe oOpraHa AblXaHuA [OXKAEBbIMU  4YepBAMM W
3eMHOBOAHbIMM UCMONb3YETCA KOXKa. MN0THAA ceTb KaNUANAPOB, KoxHoe AbixaHue y [
pacrnosioXeHHas nog, Koxkel, obsieryaet razoobmeH mexay HepsA
BHeLLHel cpeaoit n cuctemoi KposoobpalleHua. Y opraHM3mos,

Y KOTOpbIX HabaoAaeTca KoXKHoe AbixaHue, ana auddysnmn Kucaopoda B KPOBb HEOOX0ANUMO, YTOObI KOXKa
0CTaBaNacb BNAXKHOM, U 3Ta BAAXKHOCTb 06ECMEeYMBAETCA MMEIOLMMMICA Y HUX B KOXKE Kesesamu.

Y  KMBOTHbIX  MOXKeT

BnaxHasn cpega 02

fa3oobmeH yepes
KOXV

L EeBOro

PoT oTKpblBaeTcA PoT 3aKpblBaetcs
6biTb  Hapy)XHoe MU
BHyTpeHHee s abepHoe \ PoToBas nonoctb _PoTosas nonoctb
AblxaHue. Y OpraH1usmos paclmpsetcs CRUMaeTes
C HapPYKHbIMK Kabpamu
Xabpbl  nNpepcTaBaAlT - - —_
coboW HUTeBUAHbIE UIN YKabepHble ayru
6axpomyaTble BbIPOCTbI, /\
BbICTYMawoLwue 3a
npegesibl  MOBEPXHOCTU |
Tena. BHyTpeHHue J W \H(
3abpbl, 0COBEHHO Y KabepHas Kpbidika abepHas KpbIWwKa
3aKpbiTa OTKpbITa
pbIb, umetoT BUA,
JlenecTKoB. HKabpbl

COCTOSAT U3 }KabepHoIt aAyru, XKabepHbIX TbIYMHOK U KabepHbIX IeNecTKOB. Y KOCTHbIX Pbib *Kabpbl CHapyKu
MOKPbITbl *KabepHbIMM KpbllKamu. [pixaHMe OCYLLEecTBAAETCA 33 CYET MOCTYN/IEHMA BOAbl Yepes poT U
BbIXOZa €€ HapyXKy M3-nog, KabepHbix KpbiweK. CTpoeHMe KabepHbix NenecTKoB NpeAOTBpaLLaeT Bo3BpaT
BOAbl 13 }Kabp obpaTHO B poT. [lBMKEHUE BOAbI B *Kabpax U ABUMKEHWE KPOBU B XKabepHbIX Kanuanapax
HanpaB/ieHbl HAaBCTPeYy APYr Apyry. B Takom cnyyae KpoBb HacbIWaeTcs Kucaopoaom 6onee appeKkTnsHO,
n 46—82 % pacTBOPEHHOrO B BOAE KMCNOPOAa NepexoamT B KPOBb.

65



BeHO3HaA KpoBb YKabepHblii

NenecTok
ApTepuanbHan Kposb

KpoBeHOCHble
cocyApbl

KabepHas
ayra ™\

[BuxKeHune soabl
[BuxKeHue KpoBu B

KabepHble Kanuanapax
“TbIYUHKM

HanpasneHue Toka Boapl, 0, B %

0 13 BOAbI « N ).

80 60 30 5",
B KPOBb ( (\

“HanpasneHune TOKa KPOB
B Kanunnapax, 0; 8 %
a3006MeH B *Kabpax

3aTem yuuTesNb MNPWB/IEKAET YYEHMKOB K yyacTuio B npouecce «Moaymaii. O6cyau. Moaenucb». B
pesy/ibTaTe OBCYKAEHUS BbIACHAETCA, YTO Y Pblb6 OAHOBPEMEHHO C YI/IEKMC/IbIM Fa30M Yepes Kabpbl 13
opraHn3ma yaanaoTca n3bbIToUHble a30TCoAepKallme coeamHeHna (aMmmnak u ap.), a y pblb, obutaowmx
B CONEHbIX BOAAX, — TaKxe U36bITOK conn. Yuntenb npeacrasnset MHGOPMaLMIo 0 TpaxeMHOM AbIXaHUN 1
coobuiaeT, 4YTO Yy OPraHMU3MOB C TpaxelHbIM AblXxaHMeM aTtMochepHbld BO34yX AoCTaBaseTcA
HEenocpeacTBEHHO K TKaHAM M KaeTKam. O6bACHAA, YTO y 6O/bLUIMHCTBA YNEHUCTOHOMMUX, O6UTalOWNX B
HaseMHOM cpege (Hanpumep, y HAaCEKOMbIX M HEKOTOPbIX NayKoobpasHbIX), AblXxaHWe NPOUCXOOUT Yepes
TpaxelHylo cucTemy, OH 06pallaeT BHUMaHME YYEHMKOB Ha PUCYHOK B yyebHMKe. TpaxelHaa cuctema
COCTOMT U3 CTUMM, TPaxeMHbIX TOYHBOK M TOHKMX pa3BeTBAEHMI (Tpaxeon), KOHTAKTUPYIOWNX C MembpaHamu
OTAeNbHbIX KNETOK opraHusma. CTurma npeacrasnaet coboit NoA0CTb C Kamepoi, Ha3blBaemMol KnanaHom,
OTKPbITUE M 3aKPbITUE KOTOPOrO PEryanpyeT NocTyrnjaeHne Bo3ayxa U CBOAUT K MMHUMYMY NoTepto Boabl. B
CTEHKaX KaXK[0# Kamepbl HaXOAATCA WMNOBUAHbIE «PUNLTPbLI», NpeAocTBpaLialoue nonasaHme NbIAMHOK
B TPaxeto. MHoraa Tpaxen 06pasyoT BO3AYLWHbIE MELKKU, KOTOPbIE HE TO/IbKO YBE/IMUYMBALOT 3aMac BO34yXa,
HO 1 cNocobCTBYIOT yyweMy 06MeHY Uau BeHTUAALMU. MOCTYNAeHNE KMCNopoaa B TPAXenHY cucTemy u

Tpaxeonsbl

Kamepa c nonoctbto

CTurmol

KnanaH {

Crurma €02

Tpaxesa

TanEﬁ HaA AblXaTe/ibHaA CUCTeEMa
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yOaneHue ns Heé yrieKkUcoro rasa NpouCXoanT Yepes CTUrMbl NyTéM Andaodysnu.
3aTem yunTenb AOBOAMUT 4O CBEAEHUS YYEHUKOB, YTO [BUKeHMe .
y nayka M CKOPMMOHA,  OTHOCAWMXCA K remoaumdbi B/
YNEHUCTOHOTMM, OBUTAOWMM B HA3EMHOM Cpene,  namennax !
OpraHamu AbIXaHUA ABAAIOTCA JIETKMe-MELIOYKM B
BUAE KKHUNKKNY,

B monoctb MelkKa BXOAAT MHOTOYMCAEHHblE TOHKUe
JNIUCTOBUOHbIE  CKNAAKM (namennbl), YNOMEeHHble
napannenbHo Apyr Apyry, Kak CTPaHWUbl KHUIW.
MeXay HMMM OCTaloTCA Y3KMe MNPOCTPAHCTBa, B
KOTOpble BO3AYX NOCTYNaeT Yepes CTUrMy. 3T CKNaaKu
YBE/IMYMBAIOT MOBEPXHOCTb razoobmeHa. Ouddysusa
ra3oB NMPOUCXOAUT MEKAY BO34YXOM, HAXO4ALLMMCA B
NPOCTPAHCTBAX MEXKAY 3TUMM  CTPYKTypamu, U
remonumeor, LMPKYAUPYLOLLEt BHYTPU NEFOYHbIX
NAacTUHOK (namenn).

Yyutens, aKTyanusmpys 3HaHUA yyawmxcs,
npuobpeTeHHble HA YpoKax no npeamety «lpupoga»
06 06uWMx npu3HaKax MO3BOHOYHbIX XMBOTHbIX,
06pallaeT BHUMaHME Ha TO, YTO B3POC/ble NAMYLUKM,
NPeCcMbIKaloLWMecs, NTULLbI U MIEKONUTAOLLME AbILAT NETKMMU. Y 3TUX OPraHM3MOB AblXaTesibHasA cMcTema
COBMECTHO C CMUCTEMOWN KpoBoobpalleHuAa obecrnieymBaeT CHabXeHWe KNEeTOK M TKaHel KMCAopodomM U
yAaneHve npoayktoB obmeHa BelecTB. YUYUTe/lb OTMEYAET, YTO Y MKMBOTHbIX C NEFOYHLIM AbIXaHWEM B
pesynbTaTe agantaumm chopmmnpoBanocb pasHoobpasune CTpoeHus NErkMx. Hanpumep, y npecmblKaroLLmxca
dopma NErkMX MeLKoBUAHaA, KaK U Yy B3POC/bIX 0cobelt 3eMHOBOAHbBIX, OAHAKO UX BHYTPEHHAS NOJOCTb
MMeEeT CKNAaZKMN U Neperopoaku. Y ntui, U MAeKonuTalowmx NErkue nmetoT rybyaTtoe CTpoeHue: y NTUL, OHU
COCTOAT U3 OTBETB/IEHNI OPOHXOB, @ Y M/IEKOMUTAIOLLNX — N3 OTBETBAEHUN BPOHXOB U a/1bBEOI.

B AbIXaHMM B3POCNOM NAMYLWKW YYaCTBYIOT KOXKa, IErKME N OAHOBPEMEHHO MONOCTb POTOMNOTKU. KoXHOoe
ObIXaHWe NPOUCXOANT NMOCTOAHHO, BHE 3aBMCUMOCTM OT TOTO, HAXOAMUTCS IN NATYLLKA B BOAE W/N Ha cyLle.
Koraa narywka nosHOCTbIO MOrpy»eHa B BOAY WMAM HaxXxogMTCA B COCTOSIHUM 3MMHEN ChAYKM, Yy Heé
OCYLLECTBAAETCA TO/IbKO KOXHOe AblxaHue. OAHOW M3 MPUYMH TOro, YTO NAMYLWKU LEeprKaTcs pAaaom C
BOLOEMaMM U COXPAHAIOT KOXKY BAAXKHOW, ABNSETCA TO, YTO KUCNOPOA, nepes nocTyrnjeHMem B KpOBb
CHayYana PacTBOPAETCA Ha BAAXKHOW NOBEPXHOCTU. MexaHU3M NEFrOYHOro AbIXaHWUA Y NATYLIEK COCTOUT U3
ABYX 3TanoB: 800xa U 8bldoxa. CHayana AHO NOAOCTU POTOrNOTKM OMYCKAeTCA, U MONOCTb PACLUMPAETCA.
ATmocdepHbI BO3a4yx Yepes HO3ApM CHayvasa NocTynaeT B POTOrOTKY. Ha 3Tom 3Tane poT U ropTaHb
3aKpbITbl. 3aTemM HO34pW 3aKPbIBAOTCA, M AHO MOMIOCTM POTOFIOTKM MOCTENEHHO MNOAHUMAETCA, B
pe3ynbTaTe Yero CkKaTblii BO34YyX Yepes OTKPbITYIO ropTaHb NOCTynaeT (NpoTankueaeTcs) B 06a NErKMX —
npouncxoaut Boox. Koraa Nérkne HanonHATCA BO34YXOM, FOPTaHb 3aKpbliBaeTcA. Bo3ayx HeKoTopoe Bpems
YOEP!KUBAETCA B NErKUX, rae npoucxoguT razoobmeH. OfHOBPEMEHHO C 3TMM AHO POTOM/IOTKM
MHOTOKPaTHO NOAHMMAETCA WU OMNYCKAeTCA, U 34eCb TaKXKe OCYyLLecTBAAETCA ra3oobmeH. 3aTem BO34yX M3
NETKMX BO3BPALLLAETCA B NONOCTb POTOMNOTKMN 3@ CYET ONYCKAHUA €€ AHa, a TaKXKe AaBAeHMUA MbllL, Tena u

Namenneol

L
MocTynneHne Bo3ayxa Yepes cturmy — |

CTpoeHue nerkoro B Buae
KKHUXKN»

Ho3gpu (OTKpbITHI)

Ho3apu (3aKpbITbl) Ho3apu (3aKpbiTbl) Hozgapwu (oTKpbITbI)

FopTaHb (3aKpbiTa)

_TopTaHb (oTKpbITa) {o aHb (3aKpbITa)

P~

Baox a3006meH Bblgox
a3006MeH y B3pOCNOM NATYLIKK
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BHYTPEHHMX opraHoB. Korga 4HO NoN0CTM POTOMIOTKM BHOBb NOAHMMAETCS, FOPTaHb 3aKPbIBAETCS, HO34PU
OTKPbIBAIOTCA, U BO3AYX BbIXOAUT HAPYKY — NMPOUCXOAMUT BbIAOX.

Yuntens, NnpMBOAS NPUMEpPbI — ALLEPULIBI, KaK NMPECMbIKAIOLLErocsi, CM30ro roayba - NTuuUbl U AOMallHeM
cobaKn, Kak M/IEKOMUTAIOWIEro, — pPacCKasbiBaeT O AbIXaTe/IbHOW CUCTEME I3TUX KUBOTHbIX U €€
0cobeHHOCTAX, 0bpallas BHUMaHME YYEHUKOB Ha UAMOCTPAUMK B y4ebHUKe. Y NPecMbIKatoWmMXcs, NTUL, U
MAeKonuTaroWwmx opMmMpyeTca rpyaHan KAeTKa, YTo AeslaeT AblXxaHue 6onee coBepLUIEeHHbIM MO CPaBHEHUIO
C 3eMHOBOAHbIMM. YacToTa AblXaHMA 3aBUCUT OT BMAA KMBOTHOrO, cpeabl 0OUTAHMA U MHTEHCUBHOCTM
obmeHa BellecTs.

m OpraHusyeTca 0ob6Cy)KAeHWe Ha OCHOBE MHOpOPMAaLMUM O OCOBEHHOCTAX AbIXaTe/bHOM
cUCTEMBI MTUL, M MpeacTaBAeHHOW B pybpuke cxembl «fpUMeHUTe NoAyyYeHHble 3HaHUA». Yuutenb

obbAcCHseT y4eHUKam, 4TO Yy nNTul, B OTIN4ME OT MNEKONUTAKOLWUX, 6pOHXM, BXo4AlMe B NErKue,
Pa3BETBNAOTCA. o1n 6p0HXM AenaTca Ha 6onbllee KoAM4YecTBo 6p0HXMOI’I, 4acCTb KOTOPbIX 06pa3yeT
nepegHune, a gpyraa 4aCtb — 3aaHUE BO3A4YLIHbIE MELUKMU. CTeHku 6p0HXVIOII CHabKeHbl I'YCTOI\;1 CeTbio
Kannnnapos. fa3oobmeH nponcxoanT HenocpencrteeHHO B 6pOHXMO.ﬂaX NErknx.

Bbigox

MNepegHune

Tpaxes Tpaxesn BO3/YLLUHbIE MeLLKM

OcHoBHOM
6pOoHX 034yLHble

OcHoBHOM
6pOoHX

3agHue
BO3YyLUHble

s BO3/1YX, HACBILLLEHHbIN K

smsssss BO34YX, HACBILLEHHbI YFNEKUCIbIM
rasom

a3006MeH y cu3oro ronybsn

B pe3synbTate 0bcyxaeHMA AenaeTcsa BbiBO4 O TOM, YTO Y MTUL, KaK NpuW BAOXE, TaK M NPU BblAoXe B NErkune
nocrynaet Bo3ayx, 6oraTblit KUCnNopoaomM. Bo Bpems 3TOro npouecca, HasbiBaeMoro 080LiHbIM ObIXaHUEM,
CNOCOBHOCTb MTULL, UCMONb30BaTb KUC/IOPOA, U3 BAbIXaEMOro BO3AyXa O4eHb BbiCOKa (npumepHo 80-90%).

BbInonHsAIOTCA 3a4aHMA, NpeacTaB/eHHble B y4ebHMKe, 06Cy»KAatoTca BONPOChI K HUM. Bo
Bpema obcykaeHMA obecneybTe BO3MOMKHOCTb ANA y4alLMxcA cBOOOAHO BbICKA3blBaTb BCE BO3MOMKHbIE
BapWaHTbl OTBETOB.

1. Kakoi TN AbiXxaHWA XapaKTepeH A1 OAHOKAETOYHbIX opraHM3amoB? [OTBeT. Bcell nosepxHOCMbto mena.]
2. Yem pasnumyatotca Tunbl gbixaHua? [OTBeT. B 3a8ucumocmu om cpedbl 0bumaHus u obpasza #usHu y
HUBbLIX OP2AHU3MO8 CHOPMUPOBAAUCL PA3/AUYHbIE MUrbl ObIXAHUA. [bixaHue Yepe3 rnosepxHocme mena
XApaKmMepHO 8 OCHOBHOM 0718 Op2aHU3MO8, HE UMEKWUX CreyuanbHbiX op2aHo8 ObIXaHUS, Y KOmMopbix
Kucaopod u3 ammocgepHo20 8030yxa yceausaemcs HernocpedCMmeeHHO Yepe3 KaAemoYHYo MembpaHy.
KoxtHoe ObixaHuUe ocyujecmensaemcs Yepes 8AaHHYI0 KoY, U 60aAbUWUHCMBO MAKUX HUBOMHbIX 0bumaem
8 OCHOBHOM 80 8/GM(HbIX Mecmax U 8 eode. bnazodapsa HabepHoMy ObIXQHUI, UCMOAb3YOWemy
pacmeopéHHblli 8 800€e KUC/A0POO, 0p2aHU3Mbl CMO2AU Mpucrnocobumeca K MuU3HU 8 800Hol cpede u
pPacnpoCMpPaHUMbCA 8 PA3AUYHbLIX B000EMAX. Y opeaHuU3mMos ¢ mpaxeliHbiM ObixaHUem 8 pe3ysasmame
passemeneHus mpaxeli no ecemy mesny ammocgepHsbili 8030yx 0ocmassnsemcs HernocpedCmeeHHO K
MKAHAM U Knemkam. J/1é2o4yHoe ObiXaHUE XaPaKmMepPHO 0718 0p2aHU3IMOS, UMEWUX Crneyuanu3uposaHHsie
U pasauyarouuecs no CmpoeHuto nézKue. Y amux #usomHsix 00CMasKa KUCA0POOd K KAemKam U yoaneHue
y2neKucs1020 2a3a oCyuw,ecmesnaemcs ¢ MoMoWwbro Kposu.]
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06bEM NepesHUX U 334HNX BO3AYLIHbIX
MEeLUKOB yBennymBaetca. ATMochepHbIn

MepBuyHOE BO3/yX, HaCbILEHHbIV KMCIOPOLOM,
AblXaHue nocTtynaeT B Nnérkue n 3adHune Bo3gylHble
MeLIKNn.
BTopocTeneHHble /4
BpoHxnonbl 4
6poHXM 4
A llerkune
[/ MNepeaHue T 3agHue
BO3A4YLUHblE | BO3AYLUHbI
MeLLKH = MELLKU
- | |
Bgox —»
Tpaxes OCI{|OBHOﬁ
6poHX

YBenuuunpaeTcs 06bem Nerkux. YmeHbLuaetca
06beM NepeaHnX 1 3a4HUX BO34YLIHbIX MELLKOB.
HacblLeHHbI KUCI0POAOM BO34YX U3 3a4HUX
BO3AYLUHbIX MELLUKOB BbITa/IKUBAETCA B IETKME.

=

I,.f'l"lepep.Hme

[ —— 3agHue
| Bo3aywwHble \ -"‘x:_q___::’
\mewkn BO3AYLUHbIE
G w\%:__—f//\/mwm
Bbigox (—J

O6bEM NepesHUX U 3a4HNX BO34YLWIHbIX
Bropoe MELLKOB yBe/iM4YMnBaeTca. HacbiWeHHbIN
AblXaHue YINEKMC/IbIM Fa30M BO34YX U3 IEFKUX

BbITa/IKMBAETCA B NepeaHMWe BO34yLWHble
MeELIKN.

P 0
y \
4 Y
v N

1 3agHve \
'BO3AYyLIHbIE!
| mewkn |

0O6bEM nepeaHUxX 1 3aAHUX BO3AYLIHbIX
MELLKOB yMeHbLlaeTcs. HacbIweHHbI M
YIIEKMC/bIM Fa30M BO3AyX U3 NepesHux
BO3/YLUHbIX MELUKOB BbIXOAUT HAPYKY.

.,

epefHue | [—— \
Pes (| 3agHue
BO3AyLIHbIE] | > \
A / BO3AYLUHbIE |
}:} . D MewWKn /
1} Ji s = s
,/

Bbipgox

Cxema aukeHnsa BO34yXa B AblxaTe}'IbHOﬁ cncreme NTuy,

dopmaTMBHOE OLeHUBaHKEe

KpuTtepuun oueHuBaHusa

MaTtepuan oueHuBaHuA

OpraHn3mos.

O6DBbACHAET NOHATUA «BHELLHee AblXaHWe» N «BHYTpeHHee AbIXaHue»
Y XKUBbIX OPraHN3moB, nepeyvyncnana nux aHavyeHune anAa XM3HM sTux

3agaHme B MOTUBAL MM,
BOMPOC-OTBET, 3a4aHue

€O cpefon 0buTaHus.

O6bACHAET NPUUYMHBI Pa3HO0BpPasUA OpraHoB AbIXaHWA, CBA3bIBAA eé

[leAatenbHOCTb, BONPOC-OTBET

Knaccnoumumpyet TMnbl AbIXaHUSA Y KUBOTHbIX KaK AblXaHWe yepes
NOBEPXHOCTb TeNa, KOXKHOE, }KabepHoe, TpaxemHoe 1 IEro4YHOoe.

Bonpoc-oTBeT, 3agaHue

ocobeHHoCTU.

Pasnnuaer pPa3zinyHble TUNbI AbIXaHUA Y )KNUBOTHbIX, ONUCbIBaA UX

[eAatenbHOCTb, 3a4aHue gna
3aKpenneHua, BONPOC-OTBET,
3aaHue

MpoeKT. YueHMKam MOXKHO MOPY4YUTb NOArOTOBUTL MHOOrPadmKy, NOCBAWEHHYIO TUMAM AblXaHUA.
UHozpaguka — smo epagudeckoe susyasbHoe npedcmasaeHue UHGopMayuu, OaHHbIX Uau 3HaHud,
yesnb Komopozo — bbiIcmpPo U HA2AA0HO NPedcmasums CAOXCHYIO UHGHOPMAYUIO.
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[bixaTenbHaa cuctema yesioBeKa
Tema 4.2 ® YyebHuK: cTp. 82
e Pabouas Tetpagpb: cTp. 47

MoacraHaapThl 8-1.4.5,8-1.4.6

Lienun obyueHusn Ob6bACHAET NpoLecc NepeHoca KUCN0POAA B XKUBbIX OPraHU3MaX.

MepeuncnaeT opraHbl, OTHOCALLMECA K AbIXaTeIbHON CUCTEME Ye0BEKa.
CpaBHMBaeT OCHOBHble CTPYKTYPbl NPaBOro 1 IeBOro Nérkoro.
CBA3bIBAET CTPOEHME OPraHOB AbIXaTeNbHOW CUCTEMbI C UX PYHKLIMAMMU.
OnucbiBaeT MexaHM3M rasaoobmeHa.

Hasbiku XXI Beka YMmeHune 060CHOBbIBaTb CBOM MbIC/IW; BblpaxaTb CBOM UAEN U CAyLWaTb APYruX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLIEHUIO; 3HaHWE MeToA0B cbopa
nHbOopMaLUM NYTEM UCCNEA0BAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHUE
HaxoauTb NyTK peleHna npobaem; MHPOPMALMOHHAA FTPAMOTHOCTb;
MHTEPaKTUBHOCTb; HaBblKW UCNO/b30BaHuA UKT.

BcnomoraTenbHble MnakaTbl, GOTOCHUMKM MW BUAEOMATEPMASIbI MO TEME
cpeacTea

DNEeKTPOHHbIe https://anatomy3datlas.com/

pecypcbl

KpaTKkuii nnaH ypoka.

Motusauua. TpaHCNOPT KUCNOPOLA B MHOFOK/IETOYHbIX OpraHM3max.

O6bAacHeHMe. OCHOBHble OpraHbl AbIXaTe/IbHON CUCTEMbI YENNOBEKA.

UccnepoBaHue. Jlerkue yenoseka.

O6bAacHeHMe. O6BbACHEHUE CTPOEHMA N GYHKLIMIA OPraHOB, COCTaBAAOLWMX AbIXaTENbHYI0 CUCTEMY Ye/I0BEKaA.
3akpenneHue.

OueHuBaHue.

MOTUBALUA Yuynteno HanomMuHaeT yYeHUKamM 3HaHMA O POJIN KPOBU B MEpeHoCce KUcaopoaa,
YCBOEHHble Ha ypokax no npeametam «lpupoga» u «buonorna» B 7-m Knacce. 3aTem, CCblIasaCb Ha
maTepuanbl NPeablayLLErO YPOKA, OH 3a4aéT BOMNPOC O 3HAYEHUU Pa3HOOOPa3HbIX GOPM AbIXaTeNbHOro
annapaTa, Noby»X[an y4eHUKOB K PasmbIWNEHUIO U obcyKaeHuto. Mpn 3Tom NoAYEPKMBAETCA, YTO B XO4e
WUCTOPUYECKOTO PA3BUTUA Y MHOFOKAETOYHbIX OPraHM3MOB COBEPLUEHCTBOBANACA MPOLLECC AO0CTaBKM
KMCNOPOAaA K TKAHAM U KNETKAM UCKNOUYUTENBHO C MOMOLLbIO KPOBM.

(05300 1Y[38 C nomollbio mMynaxen, noctepos, Tabauu M BuageomaTepuanos, OTHOCALLMXCA K
AbIXaTeNbHOMN CUCTEME YENOBEKA, YYEHNKAM 0OBACHAETCA, UTO AbIXaTe/IbHAA CUCTEMA YENOBEKA COCTOUT U3
BO3/YXOHOCHbIX NyTel 1 NErknx. Bo Bpemsa npeseHTaumm yumTeib MOXKET NCNoab30BaTb 3D 3/1eKTPOHHbIN
atnac (https.//anatomy3datlas.com/).

JearenbHocTb. Jlerkue yenoseka.
YUYeHUKM MOTyT BbINONHATL AEATE/NbHOCTb NO OCBOEHMIO HOBbIX 3HAHWIA CaMOCTOATE/IbHO UM B Fpynnax.
MOXHO MPOBECTU AUCCEKUMIO NETKMX OBLbl WMAW KOPOBbl BMECTE C y4eHMKamu. MOXKHO npoBecTu
AMCCEKLMIO NETKMX OBLbl UM KOPOBBI B K1AaCCE COBMECTHO C YYEHUKAMM NPU YCAOBUMK, YTO 3Ta paboTa byaeT
BbINO/IHATLCA MOA4, HEMOCPEACTBEHHLIM PYKOBOACTBOM yymTenA. [pn 3TOM yyalwmeca M3ydatoT CTpoeHue
Tpaxen, BPOHXOB M BPOHXMON BHYTPU NETKMX, @ 3aTemM 0bcyxaatoTca pesynbtaTbl. OBCyKAEHUE MOXKHO
OpraHn3oBaTb M Ha OCHOBE MOCTepa WK MJiaKaTa, NOCBALLEHHBIX JIETKMM YenoBeKa. B xoae sToro Takxke
NpPoBOAMTCA CPAaBHUTENbHbIN aHAM3 NPABOro M 1eBOro BPoHXa U NETKKUX.
ObvACHAIOMCA 80POCsI O/ 06CYHOEeHUA:
e [loCKONbKY cepaLe YenoBeKa B rpyLHON NONOCTU CMELLLEHO BAEBO, NPABOE NEFKOe MMEeET TPU A0N,
a neBoe — Age. B cBA3U ¢ 3TMM neBbIi 6POHX A/IMHHEE NPaBoro.
e (OAaWHaKoBble pasmepbl U CTPOEHME NEFKUX U BPOHXOB 3aTPYAHANM Obl BbINOJHEHWE AbIXaTe/IbHOW
dYHKUMKM 1 paboTy cepaua.
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Yuntenb 06bACHAET yH4EHUKAM, YTO NONOCTb HOCA, OTHOCALLAACA K BO34YXOHOCHbBIM NYTAM,
COCTOMT M3 M3OTHYTbIX XOLOB, CTEHKM KOTOPbIX H6OraThbl }Kesfesamu, BblAeNAOWMMU CAN3b, PECHUYKAMMU U
KPOBEHOCHbIMW Kanuaaapamu. Npu sTOM OH CBA3bIBAET CTPOEHWE HOCOBOM NONOCTU C e€ dyHKUMeN. TakKe
yuutenb obpalwaer BHUMAHME YYEHWKOB Ha HaanuyMe B HOCOBOWM MOJIOCTU OBOHATENbHbLIX PELEenTOpOoB.
3aTeM OH OTMEeYaeT, YTO HOCOI/I0TKAa CoeaMHAETCA CO CPeAHMM YyXOM Yyepes eBCTaxueBy (MM CAyXoByHo)
Tpyby M, NOCKONbKY 3TM TPYObl KOPOTKME, MHOEKLUA NNETKO NPOHUKAET B CpeaHee yXxo, M3-3a Yero y AeTen
YacTo BO3HMKAlOT C/ly4auM BocnaneHus cpegHero yxa (otut). [anee ob6bACHAETCA CTPOEHUE TOTKU U
ropTaHu, NPM 3TOM OTMEYAETCS, YTO YE/IOBEK MOKET AblWaThb M r10TaTb OL4HOBPEMEHHO.

Ob6bAcHAETCA, YTO TOPTaHb ABAAETCA OPraHOM AblXaHMA, B KOTOPOM Haxo4ATCA rO/10COBbIe CBA3KW, U NpU

L
CocTosiHMe ro1I0CoBbIX CBA3OK Npw pasrosope (1 u 2), npwu

wenote (3 n 4) u monyaHuu (5)
1
fonocoBble
CBA3KM lopTaHb

DDLO®

3TOM HaMOMMHAIOTCA 3HAHWUA O FOJIOCOBbLIX CBA3KAX, MOJIy4EeHHble Ha ypoKax «[lpupoabi». Pacwmpstorca
3HAHMA YYaLWMXCA O 3HAYEHUM CTPOEHWUA FOpPTaHM B MPOLLECCax AbIXaHWA W NUTaHMA. [opTaHb, 3a
NCKAOYEHNEM MOMEHTOB IM0TaHMWA, BCErAa HaxoAUTCA B OTKPbITOM COCTOSIHMMW. BO Bpems r1oTaHUsA ropTaHb
nogHMMaeTCa BBEPX, M HAArOPTaHHMK (epiglottis) oTKnoOHAETCA Hasad, 3aKpblBas BXO4 B Tpaxeto, 4To
npeaoTBpaLLaeT nonagaHuve NuLLM B AbixaTesibHble NyTWU. Tpaxesa — 3TO OpraH, PacnosIoXKeHHbIW nepes
NMULWEBOAOM U COCTOALLMIA U3 MOSYKOJbLEBbIX XpALLei. YunuTeno obpallaeT BHUMAHWE, YTO BHYTPEHHSAA
CTEHKa TPaxew BbICT/IAaHA KeNe3UCTbIM U MepuaTenbHbiM anuTennem. OCHOBHasA PyHKLMSA Kenesmcroro
aNUTeNns — NOAAEPHKMUBATb BHYTPEHHIOI CTEHKY TPAXeu BNAXKHOMW, a PYHKUMA MepLaTeIbHOro anuTenms
— yAanatb CAvM3b W ApyrMe UHOPOZHble YacTuLbl M3 NEFKUX B HAMpas/eHMM POTOBOM MOAOCTMU.
Tpaxen pasgensercs Ha MNpasblit U NEBbIN BDPOHXM, COCTOALME U3 XPALLEBbIX KOJEL, KOTOpble BXOAAT B
Nérkne: npasbli BPOHX TO/IWE M KOpoue, NIEBbIM — Yy»Ke U AanHHee. BpoHxM, B CBOIO ouepesb,
pa3BeTBAAOTCA Ha bosee MenKkMe GPOHXMONDbI, KarKaas M3 KOTOPbIX 3aKaHYMBAETCS My3blPbKOBUAHBIMM
a/NbBEO/IAMM, BbICTAAHHbIMU OAHOCNOWHBIM 3nuTenMem. CHapy»KM anbBeosibl MOKPbLITbI TyCTOM CETbIO
KanuUANAPOB, UTPALOLLUX BaXKHYHO POJ/ib B YBE/IMYEHUN NAOLLAAM NOBEPXHOCTU NETKMX. Mexay BO34yXOM B
aNbBeONAX M KPOBbIO, ABWMKYLLEWCA B KaNWANApax, NPOUCXOAUT ra3oobmeH. Mexay nérknmu,
MOKPbIBAOLWLMMMK UX MAEBPANbHbIMU OBONOYKAaMU U BHYTPEHHEN CTEHKOM rpyAHOM KAETKM HaxoautcA
naeBpasibHas MONOCTb, COAEp’Kallan Hebo/bloe KOAMYECTBO MAEBPANbHON HUOKOCTU. ITa KMAKOCTb
npefoTBpallaeT  TpeHWMe U obneryaetr  ABUMKEHME  NETKMX  NpUM  BAOXE UM BblAOXe.
Mocne M3NOXKEeHUs 3TUX CBeAEHWM B AOCTYMHOW gnsa Knacca Gopme yunmTenb MPUBAEKAET YYEHMKOB K
y4acTuio B npoLecce obcykaeHua Bonpoca pybpukn «Mogymain. O6cyaun. Mogenucobr.

Yuutenb obpallaet BHUMaHNE YYEHUKOB Ha pybpuKy «lpumeHuTe noiyyeHHble
3HAHUA» U NpU 0bCyRaeHnN 1 3a4aHMA, HANOMUHAET UM MHPOPMALNIO O CTPOEHUU U PYHKLMM HOCOBOW
NosoCcTU, N OOBACHAET, YTO BO34YX, NOCTYMAIOLLMI Yepes poT, NonaaaeTt NPsmo B Nérkue. Mpu sTom
BO3pacTaeT BEPOSATHOCTb MPAMOro nonagaHus MMKPo6OoB 1 X0N04HOTO BO34yXa B a/IbBEO/IbI NEMKKX, UTO, B
CBOIO 0Yepesb, MOXKET NPUBECTU K BOSHUKHOBEHMIO 3a601€BaHUIA BO3AYXOHOCHbIX NyTeN U NErkux. B
Hayasie BbIMOJIHEHWA 2 3a4aHNA BHUMaHWE YYeHUKOB 06paLllaeTca Ha NpeaCcTaBeHHYIO UAMKOCTPaLMIO,
3aTem JaéTtca ob6bacHeHMe 0 NHeBMOTOpakce. OTMeYaeTcs, YTO MHEBMOTOPAKC — 3TO COCTOAHME, NpU
KOTOPOM BO34yX U3 NErKMX NOCTyNaeT B NeBpasibHYy0 NOMOCTb, B pe3y/ibTaTe Yero 4acTb ErKOro uamn Bcé
NErkoe yTpaunBaeT cnocobHOCTb BbINOMHATb CBOM PYHKLMU. MonagaHme Bo3ayxa B NaeBpasibHYO NOMOCTb
NleBOro NErkoro NPUBEo K ero cnagaHuto. NpuyumnHa Toro, 4to paboTta nNpaBoro NErkoro, B OTAMYMeE OT
NIeBOro, He HapyLKnaacb, 3aKA0YaETCs B TOM, YTO, KaK BUAHO HA PUCYHKeE, NPaBOe IErKoe aHaTOMUYECKH
He CBA3aHO HANpPAMYIO C JIEBbIM.
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BbinonHAlOTCA 3a4aHusA, NpeacTaBeHHble B y4ebHMKe, 06cyKaatoTcs BONPOCbl K HUM. Bo
Bpems obcyaeHus obecneybTe BO3MOMKHOCTb A5 yyalmxcAa cBOOOAHO BbICKA3blBaTb BCE BO3MOMKHbIE
BapWaHTbl OTBETOB.

1.Kakune opraHbl COCTaBAAKT BO3AYXOHOCHble NyTu? [OTBeT. BO30yXOHOCHbIE nymu — HOCOB8ASA MOA0CMb,
HOCO2/10MKa, 20pMaHb, mpaxes, 6PoHxu.)

2. KaKkoe 3HauyeHue MMeeT Hanyme B Tpaxee MOJyKoJel U3 XpAlWeBon TKaHn? [OTBeT. Yyumelgas, Yymo
rnepeoHAs 4acme mpaxeu fendemca nuwesoodom, 3mo crocobcmeyem ce0600HOMY MPOOBUHEHUIO
npuHumaemoli nuuwu no nuuwesody.]

3. KaKkyto GyHKLMIO BbINONHAET HagropTaHHWK? [OTBET. Bo 8pemMs akma 270maHuUs 20pmaHb MOOHUMAemcs
88epx, a4 HAO020PMAHHUK OMK/OHAEMCA HA3a0, 30Kpbleas 68xo0 8 mpaxer, Ymo npedomspawaem
nonadaHue nuwu 8 dbixamesbHole Nymu.]

4. V13 KaKMX CTPYKTYp COCTOWUT naespanbHan nosaocto? [OTBeT. [11€8pasnbHasA noa0Ccms — 3mMO MOHKGHA,
30M0/IHeHHAA HUOKOCMbIO M010CMb 8HYmMpU 2pyO0HOU KaemkKu, pacrionoxeHHAs mexody 08ymMsa CA0AMU
naeepol — HAPYHHLIM U BHYMPEHHUM, OKpyXarowumu nézkue. HapyxwHasa naespa nokpeisaem
B8HYMPEHHIOIO NMosepxHoCcmMb 2pyOHoli Knemku, duagpazmy u nepukapo (cepOevHyto CyMky). BHympeHHss
na1eepa noKpblisaem HernocpedcmaeHHO 108epPXHOCMb E2K020 U npusezaem K Hemy.]

dopmaTMBHOe OLLeHUBAHUE

KpMTepMVI oueHnBaHuA Marepuan oueHuBaHuA
ObbacHaeT nepeHoC KMCnopoada B XXnBbix opraHnamax, npmneoaa 3apgaHne moTnBaumm, Bonpoc-
npumepbl. OTBET

MNepeuncnaet opraHbl ,D,blxaTel'IbHOﬁ CncTtembl YenoBeKa, cocrtoAalme Bonpoc-oTBeT, 3agaHue

13 BO3AYXOHOCHbIX nyTeﬁ M NETKUX.

MogenunpyeTt 0OCHOBHble CTPYKTYpPbl NPaBoro n 1esoro NErkoro v JeatenbHoOCTb, 3agaHue gnA
CpaBHMBAET UX CTPOEHUE. 3aKpensieHnAa, BONpoC-OTBET
CxemaTtmyecku M306pa>+<aeT OopraHbl AblxaTeﬂbHOVI Cncrembl 1 3apaHue gna 3aKpensieHua,
CBA3bIBaE€T UX CTPOEHUE C q)yHKLI,MﬂMM. BOMPOC-OTBET

OnucbiBaeT cBA3b MeXaHW3M rasoobmeHa co CTpoeHMnem anbBeo. Bonpoc-oTteeT

AbixaTtenbHble ABUKEHUA U ra3006meH
Tema 4.3 ® YyebHuK: cTp. 85
¢ Pabouas Tetpagb: cTp. 49

MopacTaHaapThl 8-1.4.6,8-1.4.7

Lienn obyueHusn O6bscHAET 3HaYeHMe AblXaHMA, MepPeyYncnsaa opraHbl, yyacTBytowme B
npoLieccax BA0Xa M BblgoXa.

O6bscHAET MexaHW3M rasoobmeHa Ha OCHOBE OMUCAHWUA CTPOEHMA asibBEO.
YCTaHaBAMBAET PAa3INUMA MEXKAY AbIXaTe/IbHbIMU ABUKEHUAMMU,
OCHOBbIBasACb Ha 0COBEHHOCTAX NPOLECCOB BAOXa U BblA0Xa.

CpaBHMBaET COCTaB BO34yxXa NPU BAOXE U BblAOXE, MPUBOAA MPUMEPBI.
BblumcnaeT MU3HEHHYO EMKOCTb IETKUX, NCNONb3YA NPeACTaB/IEHHbIE
OaHHble.

Hasbiku XXI BeKa YMeHne 060CHOBbIBaTb CBOW MbIC/IM; BbipakaTb CBOM UAEUN U CAyLIATb
APYrux; CNocobHOCTb K KPUTUUYECKOMY MbILWAIEHUIO; 3HAaHME MEeTo40B cbopa
nHpopmauum NyTEM nccaef0oBaHUA; COTPYAHMUYECTBO; KOMMYHUKaALUA;
YMEHMEe HaxoauTb NyTu pelieHuns npobaem; MHGopmMaLMOHHas
rPaMOTHOCTb; MHTEPAKTUBHOCTb; HaBblKM MCNO/Ib30BaHMA UKT.

BcnomoraTenbHble MnakaTbl, GOTOCHUMKM UWN BUOEOMATEPUAbI MO TEME
cpepcTsa

INEeKTPOHHbIE https://www.youtube.com/watch?v=NM3PK5qy9uA&t=87s
pecypcbl https://www.youtube.com/watch?v=MCEUW8molLel
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KpaTKuii nnaH ypoka.

MoTtusauua. O6bem Bo3ayxa B JIETKMUX CNOPTCMEHA
O6bacHeHue. BeHTUnaums nerknx

UccneposaHue. NamepeHne EMKOCTU NETKUX
O6bacHeHue.

3aKkpenneHue.

OueHuBaHue.

Yuntenb, aktyanusmpyetr WMHOOPMALMIO, M3YYEHHYID Ha YpOKax Mo npegmetam
«Mpupoaa» n «bruonorma» n cnpallmMBaeT yyaLlmxcs 0 TOM, YTO OHM 3HAKOT 06 OpraHax, pacrno/ioXKeHHbIX B
rPYAHOWM KAEeTKe W BbINOJHAEMbIX UMUK YHKLMAX. 3aTemM 334a€Tca Bonpoc: «Kak Bbl gymaeTe, BCe AU
OpraHbl, PacrnosioKeHHble B TPYAHOW KNETKe, y4aCTBYIOT B MpoLecce BAOXa M BblAoXa?», TEM CaMblM
noby»K4as YYEHWKOB K PasMbllLAeHU0 M obcyXaeHuo. HanomuHaa o poau cnopTa A/A 340PO0BbA
yenoBeKa, yuyuTenb MNPoOAO/IKAeT obCyKaeHue, 3aTparMeas TemMy TOro, 4YTo y Jilofel, 3aHMMAoLLMXCA
cnopTom, 06bEM NErKux 6osbLue.

Yuntenb AeMOHCTPUPYeT yYeHUKam BugeomaTtepman ob rasoobmeHe B NErkux, To €cTb O
BeHTUAAUMKN nérkmx (https://www.youtube.com/watch?v=NM3PK5qy9uA&t=87s), noacHAA ocobeHHOCTH
3Toro npouecca. MNpu atom ococbo NogYEPKMBAETCA 3HAYEHNE MATKOCTU M 3NACTUYHOCTU NETKUX ANS ero
OCYLLECTBNEHUS.

(oo Filel:7\: 7|38 leATeNbHOCTb. U3mepeHne @éMKOCTU NETKnX.

[na nydllero ycBOeHUA HOBbIX 3HAHWI OpraHn3yeTcA NpakTMyeckana pabota. C 3ToOM LeNbio yuutenb aenut
YUYEHMKOB Ha rpynnbl UAM Napbl U 06bACHAET 3Tanbl BbINOAHEHUA 3agaHnA. ONTUManbHbIM BapUaHTOM
cYMTaeTca paboTa B Napax: 0AMH yYEeHUK BbINOAHAET AEWCTBUSA, a ApYyrol HabnogaeT 3a NpoLeccom. 3atem
YYEHMKN MEHSAIOTCA POJIAMM M MOBTOPAIOT ONbIT. YUUTenb MopyyaeT y4YeHUKam M3roTOBUTb MOZENb,
n306paxKEHHYO B y4yebHUKe. Heobxoammo, 4Tobbl nnactukoBasa OyTbiika Oblla NMOHOCTLIO 3aMOJIHEHA
BOAOW, a eé 06bEM 3apaHee namepeH. VicnonHuTeNb Nocae CNOKOMHOro BA0Xa AO/KEH BblAOXHYTb BO34YX
yepes pe3nHoBYIO TPYOKY B BOAyY. 3aTeM C NOMOLLbIO MEH3YPKMN M3MepseTcs 06bEM ocTaBLuelica B BYTblIKe
BoAbl. Mocne 3TOro onbIT NOBTOPAETCA, HO Tenepb yY4eHWK AenaeT raybokuin BOOX nepes BblgOXOM B
pe3nHoBylo TpybKy. Habnwogatens GpuKCUpyeT mnosydeHHble pesynbTaTbl. B KOHLE y4YeHuMKu cHadvana
06CyYKAal0T AaHHbIE BHYTPM CBOEM rpynnbl, a 3aTem AeNATCA UMK CO BCEM K/aaccom. YuuTenb npeasaraert
yYeHMKaM NpeacTaBUTb Pe3y/ibTaTbl B pa3BepHyTOM Gopme, CONPOBOMNKAAA MX MOACHEHUAMM.
Ob6vAcHAIOMCcA 80M1POCsI 019 06CyHOeHuUs:

e [locne rnyboKoro Baoxa Npu Bblgoxe B Pe3MHOBYIO TPYOKY U3 NAaCTUKOBOM BYTbINKM BbiTecHAETCA

60nbWNI 06BEM BOAbI.
®  VYBennunuTb 06EM NETKMX MOXKHO C MOMOLLBIO AblXaTeNbHbIX YIParKHEHWUIN, PeryaapHbIX 3aHATUI
CNOPTOM U PUTMUYECKOM X0AbbblI.

Bo Bpems BbINONHEHUA 334aHMA Pas/iMumMe NOoyYeHHbIX Pe3ynbTaTOB KaK BHYTPWU rPynnbl, Tak U MeXKay
rpynnamu ABASETCA HOPMabHbIM, MOCKOAbKY 06EM NETKUX Y KaXKA0ro YenoBeKa 3aBMCUT OT MX obluero
CoCTOAHMA. [na  Aydwlero yCBOEHWA Tembl pPEKOMEeHAyeTCs WCMNo/b30BaTb  BuAeOMaTepuan
https://www.youtube.com/watch?v=MCEUW8molel.

Yunteno o6pallaetca K yYyeHMKam C BOMPOCoMm: «KaK Mbl AbIMM?» U NPUHUMAET Bce
noaxoasline oTeeTbl. 3aTem, HaNOMMWHAA 3HAHWUA O AbIXaTe/bHbIX ABUNKEHUSAX, NONYYEHHbIE Ha YPOKax Nno
npeametam «Mpupoga» u «bMonornsa», oH 3aKpennseT Ux C MOMOLLbIO NnocTepa UaM Tabauu, a TakxKe
mogaenu JoHapeca, NpeacTaB/ieHHoM B yuebHuKe. Mpu BAOXE U BblAOXe, HAPAAY C USMEHEHNEM AaB/EeHUSA
B NErKUX UAW BHYTPU aNibBEOJ1, BaXKHYHO PO/b UTPaeT ANHAMMUKa U3MEHEHUA OTPULLATEIbHOTO AABNEHMUA B
naespasibHOM NOMOCTU. Bo Bpemsa BAOXa BHYTPUNAEBPaNbHOE OTpULATENbHOE AaB/IeHNE YMEHbLUAETCs, a
BO BPpeMs BblA0Xa, HA06OPOT, yBEeNNUYMBAETCA
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3aTem yuuTenb NpPUBAEKAET YYEHUKOB K y4yacTuto B npouecce «Moaymait. Obcyan. MNoagenncob». Onunpasch
Ha CBeLEeHMA, KOTOPblE OHM NOAYYUAN Ha NPeablAyLLEM YPOKE O KMHEBMOTOPAKCEY, B X0A4e 06CyXKaeHMA
BbICHAETCA, YTO NPM NHEBMOTOPAKCE AblXaTe/bHble ABUKEHUA NPEKPALLLAIOTCA, TaK Kak aTMocdepHoe
[aBNEHNE BHYTPU U CHAPYKW NETKMX BblpaBHMBAETCA, U NErkne 6osblue He MOTYyT NPUHMMATb BO3AYX.
Janee yyawmmca o6bsACHAETCSA, KaK CBA3AHbI CTPOEHME a/1bBe0 — GYHKUMOHANbHBIX €4UHUL, NETKUX — U
MeXaHM3M ra3zoobmeHa. KneTku anbBeon BblAENAOT AMNONPOTEMHDBI, 06pasytoLme ocobblit cnoi Ha
BHYTPEHHEN NOBEPXHOCTU a/ibBEOJ1. ITOT C/I0M TaKKe NpefoTBpaLLaeT NOTepo BOAbl IETKUMMU.
MocTynatowmin B anbBeosibl Kucnopog nyTém anddysnmn NnpoHUKAeT B KPOBEHOCHbIE KaNUANAPbI,
coenHAeTcA ¢ remornobuHom, o6pasya okecuremornobuH (Hb + O, = HbO,), u B Takom BUAE NnepeHocUTCA
KpoBbto. Hebo bLas YacTb YrNEKUCAOro ras3a, 06pasyowerocs B KAeTKax, CBA3bIBAETCA C FeMOriobuHOM,
a OCTa/IbHaA YacCTb NEPEHOCUTCA B BMAE MOHOB BMKapboHaTa B Nnasme KpoBu. Yuntenb, HANOMUHAsA
YYEHMKAM TO, YTO OHU U3y4ann Ha ypoKax npeameTa «[pupoaa» o AblXxaHWUM YeNoBeKa, CPAaBHMBAET
COCTaB BO34yXxa Npu BAOXE U BblaoOXe.
B cocTosiHMM NOKOA y 340P0BbIX N0AEN CPEAHEFO BO3PACcTa HOPMAJIbHaA YacToTa AbIXxaHWA cocTaBaseTt 12—
20 B MUHYTY 1 BapbMpyeTCcA B 3aBMCUMOCTM OT BO3PAcTa, MHAEKCA Macchbl Tesa, Moaa U 06LLero cCocToAHUA
300poBbA. YacTtoTa AbixaHWA HuxKe 12 maum Bbiwe 20 B MUHYTY MOMET YKa3blBaTb Ha HapyleHwue
AbIXaTeNbHbIX NPoLLeccoB. B ycnoBmax pacyeTHbIX 3a4aHUI NO JAHHOW TeMe PeKOMeHAYyeTCA YKasblBaTb
KOZIMYECTBO AbIXaHUA B MUHYTY.
Yuntenb obpaliaetca K yyeHMKam c Bonpocom: «KaK Bbl gymaeTe, KaKoe KOJMYECTBO BO3AyXa MOXKET
NOCTYNWUTb B HaWwu Nérkne?». C onopoi Ha pe3ynbTaTbl, NONYYEHHbIE YYALLMMMUCA B XOA4E NPAKTUYECKOM
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0eATeNbHOCTN, 0ObACHAETCA 06bEM BEHTUAAUMM NIETKMX MPU BAOXE U BblgOXe, NMPU 3TOM BHUMaHUe
yyalmxca obpaliaeTtca Ha rpaduyeckoe M3obpaxkeHuwe B yyebHUKe. O M3MEpPEeHUs EMKOCTU NETKUX
MCMNoNb3yeTcs cneumanbHbiii Npubop, HasbiBaeMblit ciupomempom. C MOMoLLbIo rpadUKOB - Criupo2pamm,
CHATbIX NPU MOMOLLM CMIMPOMETPA, MOMKHO MONYYUTL ONpeseEHHYI0 MHPOPMALMIO O COCTOSHUU NETKUX.
Ha camom pene BeHTUAAUMA JNETKUX M3MEPSAETCA He KONMYEeCTBOM B/bIXaemMoro, a KOAMYEeCTBOM
BblAblIXaeMoro Bo3ayxa.

YunTenb TaKKe MOMKET OopraHu3oBaTb 06CyXAeHUe pe3y/nbTaToB, MOJAYYEHHbIX HAa OCHOBE Pa3/INUYHbIX
AaHHbIX CMMPOrpamm. ITO OKaXKeT 3HaunTeIbHOE BAUSAHWUE Ha Pa3BUTUE MPaKTUYECKMUX HAaBbIKOB y4YallUXCcA.

Tpaxen

, Nlerkoe
I. | J
\/ l\.\. -
E,.'-. Nuadparma
b
6000 —
L
5000 — JbixaTenbH-
POEX JOno/IHUTENbHbIN bIlt

4000 4 BO34YX noteHuman

(POBg, = 3000 cm?) *KusHeHHas | nerkmx Obuwas

€MKOCTb (ann) €MKOCTb
3000 17y AWAN AWANANANAWAVAWA Nerkux Nerkunx
I Jﬂ JAVAVAVAY tT VAVAVAVAY (KEN (OEN)
d - v 3
2000 PO een [bIxaTenbHbIn 4500 cwm?)
| ob6bem (A0)
1000 — } PesepBHbIit BO34YX
Q0 (PO BbIg, = 1000 cm3)
N 1
OcTaTouHbI 06beEM nerkmnx
(00 = 1200 cm?)

m Yuntenb o6pallaeT BHUMaHME yyalLmMxcsa Ha pybpuky «MpumeHuUTe nosyyeHHble
3HaHUA» U AaeT 3ajaHMe 03HAKOMUTBLCA C AaHHbIMU, NPeACTaBNEHHbIMWU Ha CIMporpamme. 3aTem
obcyKaatoTca BONPOChI. YCTaHABAMBAETCSA, YTO NO AaHHbIM AaHHOM CNMPOrpamMmbl LKObHMK 3a 30
CEKYHZ, COBepLwna 7 gbixaTeNibHbIX ABUKEHWNI: B NnepBble 15 cekyHA, B COCTOAHUM NOKOA, — TpU, a B
nocnegHue 15 cekyHa, Bo Bpema bera, — yeTbipe AbIXaTeNbHbIX ABMKeHUA. s pacyeTa gblxaTeNbHOro
noTeHuMana nerknx ncnonbsyetca dopmyna ANN=POsa+A0. Mo gaHHbIM rpadurKa cnuporpammbl 0O =
500 cm3, POBg, = 2000 cm? m ANJ1 = 2500 cm?. Kpome TOro, yyalumeca paccumTbiBaOT XU3HEHHYIO EMKOCTb
Nérkux, ncnonbsya dopmyay: XKEM = 10 + POsg, + POBbIA. Yuntbisas, uto Ha rpaduke 0 = 500 cm3, POsg,
= 2000 cm® n POBbIA= 900 cm?, To XKE = 3400 cm®.
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Bpems (cekyHab!)

BbInoAHAIOTCA 3a4aHUSA, NpeAcTaBNAeHHbIe B y4ebHUKe, 06Cy»KA4at0TCA BONPOCHI K HAM. Bo
Bpems obcyaeHus obecneybTe BO3MOMKHOCTb A5 y4yalmxcAa cBOOOAHO BbICKA3blBaTb BCE BO3MOMKHbIE
BapWaHTbl OTBETOB.

1. Kakune opraHbl HeobxogMmbl ONA OCYLECTB/IEHUA aKTOB BAoxa M Bblaoxa? [OteeT. MexcpebepHoble
Mblliysl, duagpaama.]

2. KaKyto ponb UrpaeT 10, 4TO BHYTPEHHAA NONOCTb a/bBeON BAaxHan? [OT1BeT. Obecneyusaem obnezvyeHue
2a3006meHa 8 aa1b8e0s1ax, Mo ecms npouecca ouggysuu.]

¢opmam BHO€e oueHunBaHune

Kputepun oueHnsaHuAa Marepuan oueHuBaHuA

O6bACHAET 3HaYeHMe AbIXaHUWA, MEPEUYNCNAN OPraHbl, y4acTByloLLMe B MoTunsauma, BONpoc-oTBeET,

npoLeccax B4oxa 1 Bblgoxa. 3agaHne

Ob6bACHAET MexaHM3M razoobmeHa B a/ibBe0J1ax, ONUCbIBasd CTpoeHMe Bonpoc-oTBeT, 3agaHue

anbBeon.

Pasnnuaet gbixaTenbHble ABUMKEHUA B 3aBUCMMOCTU OT 0cOBeHHOoCTeNn Bonpoc-oTBeT, 3agaHue

NpoLLeccoB BAOXa M BblA0Xa.

CpasHuMBaeT coCcTaB BO34yXa NpU BAOXE M BblA0Xe, NPUBOAA NPUMEpPDI. Bonpoc-oTBeT, 3agaHue

BbluncnaeT XU3HEHHYI0 EMKOCTb EMKUX, NCMONb3YA AAaHHbIE O 3a4aHHbIX | [eAaTenbHOCTb, 3agaHue ana

obbémax. 3aKpenaeHua, BONpocC-OTBET,
3afaHune

MpoeKT. Yyawmumca MOXKHO [aTb 3afaHuMe NOAroToBUTb WHGOrpaduKy, MOCBAWEHHYIO AbIXaTeNbHbIM
OBUXKEHMAM U ra30006MeHYy.
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5 PASAEN NMALLEBAPEHUE U NMUTAHUE

Tema Ne HasBaHue Yacbl | YuebHuK| Pabouas
(cTp.) TeTpaab
(cTp.)

Tema 5.1 O6MmeH BeLlLecTB B OpraHnsme 3 6 3
Tema 5.2 CTpoeHune n GyHKUUM NULLEBAPUTENBHOM CUCTEMDBI 2 11 7
Tema 5.3 MNpouecc nuwesapeHna B OpraHU3me 4YesnoBeka 2 15 9

Hayka, TexHonorus, )u3Hb. 0606LWwatowmin ypok 1 19

MCO-1 1

BCElroO 9

KpaTKoe cogep)aHue pasgena

B 3TOM pasaenie y4eHUKN NO3HAKOMATCA C NULLLEBAPUTEIbHON CUCTEMOW KUBbIX OpraHM3moB. OHK nosyyaT
MHPopMaUUIo 0 PYHKLUMAX NULLEBAPUTENbHOM CUCTEMBI, €€ opraHax 1 pepmeHTax, BAMAIOLWMX Ha npouecc
nuiLeBapeHma. M3yyaT 3aBUCMMOCTb CTPOEHMA OPraHoB NuLLLeBapeHus (Hanpumep, KenyaKa) ot xapakrepa
nuiLmM. HauyHyT ocBamMBaTb maTepuan, Uccneays UHAMBUAYaAIbHbIE OCOBEHHOCTM OPraHoOB MULLEBaPEHNSA Y
Pa3/IMYHbIX FPYNM }KUBbIX OPraHN3MOB Ha KOHKPETHbIX Npumepax. Mo mepe 3HaKOMCTBA C TEMaMU, YYEHUKM
nosy4aT 3HaHUA O COCTaBe MNWLLEBbIX MPOAYKTOB: OPraHMYECKUX BELLECTBaX, BUTAMMHAX M APYrux
KOMMOHEHTaxX NuLLM, a TaKXe 06 UX BO3AENCTBUMN HA OPraHMU3M.

B Hauane aToro pasgena yuuTenb 6yaeT pasBMBaTb 3HAHMA M HaBbIKM y4yallmMxca 06 obmeHe BellecTs,
opraHax MULLEBapUTENbHON CUCTEMbI U MULLEBapPUTENbHbIX Kenesax. B Teme «O6bmeH BelwecTs B
opraHusme» 6yayt yrnybsieHbl 3HaHMA O meTabonuame. ByaeT npeacrasneHa MHPopmauma O cTaguax
aCCUMUAALUMM U AUCCUMUNALNK, OOMEeHe MMUHEepasbHbIX BELWEeCcTB, BUTAMMHOB W OPraHUYEcKux
coegmHeHu. B teme «CTpoeHune n pyHKUUU NULLLEBAPUTENBHOM CUCTEMbI» NPEACTaB/EHO CPaBHUTENIbHOE
CTPOEHME MNULLEBAPUTENbHbIX CUCTEM, BCTPEYAIOLUMXCS B KMBOTHOM Mupe. MNpenoctaBnsemble CBeAEHUS
HanpaB/ieHbl Ha pasBUTME Yy Y4YalMXCA HaBbIKOB aHa/nuM3a, CMHTE3a WU cpaBHeHua. B Teme «[lpouecc
nuLieBapeHus B opraHM3mMe YenoBeKa» NpeacTaBieHbl CBeAeHUA O CTPOEHMUM NULLLEBAPUTENbHOMO KaHana,
€ro opraHax, NUW,eBapUTENbHbIX XKene3ax U pepmeHTax, KOTopble OHU BbIAENAIOT.

BBepaeHue B pasgen

Yyawmmca npegnaraeTca NPoUYnTaTb BBOAHYH YacTb TeMbI B y4ebHMKe, Nocne Yyero obeykaatoTca

BONPOCHI, NpUBEAEHHbIE B y4ebHUKe.

e Kak nepeBapuBatloTca NUTaTe/bHble BELLECTBA B OpraHM3me?
[OTBeT. Muwessle sewecmea rnepexcéabi8aroMcs 80 pmy U pacwensasomcsa pepmeHmamu
C/I10HbI, MOC/Ee Ye20 HaYuHaemcs npoyecc nuujesapeHus. B xceayoke nod delicmseuem
Henyo0o4YHO20 COKA U hepMeHmMo8 nuuya Yacmu4yHo repesapusaemcs. B moHKOM KuweyHuKe
hepMeHmMbI U #endb paclienadiom nuuly Ha b6osaee meaxkue 4yacmuuybl, Mocsae 4e2o oHU
BCACLIBAIOMCA 8 KPOBb Yepe3 CMeHKU KUWeYHUKA. HaKkoHeu, HerlepesapeHHble 0Cmamku nuuju
nonadarom 8 mosacmelli KUWEYHUK, 20e npoucxodum obpamHoe scacbisaHue 8006l U
hOPMUPYIOMCA KAA08ble MACCbl, KOMOPbIE 8bIBOOAMCA HAPYHCY.]
o MOMKEeT /1M 3TOT NPOLLECC PA3IMYaThCA Y Pa3HbIX KMBbIX OPraHM3MoB? B YEM NpMUKMHA?

[OTBeT. Mpouecc nuwesapeHUs Moxem pasau4amscs y PAa3HbIX HUBbIX 0p2aHU3MOo8. [TpuyuHa
3Mo2o — ux crnocob NUMAaHUsA, cmpoeHue nuujesapumesnsbHoli cucmemsl U Memabonuyeckue
nompebHocmu. Hanpumep, y mpagosa0oHbiXx MUBOMHbIX (KpynHbil poezameili ckom, 08ybl)
01UHHBbIU U cnoxcHbIl nuwesapumersnsHbili mpakm, maK Kak um Heobxo0umel crieyuasbHele
hepMeHmMbI U MUKPOOP2AHU3MbI 045 paCUWenaeHUs Yensnono3ssl. Y naomoaoHbIX #UBOMHbIX
(KowKu, cObAKU) KUWeYHUK OMmHOCUMesAbHO KOPOoMKUl, MaK KaK oHU numaromcs 6esxkamu,
Komopebie rnepesapusaromcs CpagHUMENbHO /1€2KO0. Y 8CesA0HbIX HUBOMHbIX NUUWE8apUMesbHaA
cucmema npucrnocobaeHa KaK K nepesapusaHuro pacmumessHol, mak u ¥ueomHol nuwju.]

78



O6meH Bew,ecTs B OpraHMsme

Tema 5.1 ® Yye6HUK: cTp. 6
e Pabouas Tetpagpb: cTp. 3
MoacTaHpapThl 8-1.3.1,8-1.3.4,8-1.3.5
Lienn obyueHus O6bsicCHAET TUNbI MUTAHUA }KUBbIX OPraHM3MOB.
O6bsACHAET COCTaB M 3HAYEHWNE NUTATE/IbHbIX BELLECTB, NOTpebaseMblx
Ye/IOBEKOM.
ObbsacHAET HeobX0AMMOCTb OnpeaeneHnsa CyTOYHON HOPMbI MUTAHUA.
HaBsbiku XXI BeKa YmeHue 060CHOBbIBaTb CBOW MbIC/IU; BblpaXKaTb CBOM MAEMU M CAYLIATb APYTUX;
CNOCOBHOCTb K KPUTUHECKOMY MbILLEHWNIO; 3HaHWE MeTo40B cbopa
MHbOpPMaLUM NYTEM UCCNEeA0BaHUA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHUe
HAaxoAuTb NYTK peleHns npobaem; MHGOPMALMOHHAA TPAMOTHOCTb;
WHTEPaKTUBHOCTb; HAaBblKW UCNOb30BaHMA UKT.
BcnomorartenbHblie CnupTtoBoW pacTBop ioaa (5%), KpaxmasbHbIi KaencTep, IMMOHHbIN COK,
cpeactsBa ABGNOYHbIN COK, NMMNETKM, 2 NPOOUPKN, AUCTUNAMPOBAHHAA BoAa.
DNEeKTPOHHbIe https://www.youtube.com/watch?v=VZgXocoSErQ
pecypcbi https://www.youtube.com/watch?v=m61bQYio9ys

https://www.youtube.com/watch?v=fR3NxCR9z2U
https://www.youtube.com/watch ?v=kXnMRyCjtFA

KpaTKuii nnaH ypoka.

MoTtusauua. ObcyxkaeHue cywHocTM obmeHa BeLLecTs.

ObbAcHeHue. [11acTUYECKNIT U SHEpPreTUYECKUiA 0O6MeH.

UccneposaHue. OnpeaeneHme sutammHa C.

O6bacHeHne. ObMeH MUHepPasibHbIX BELWECTB, BATAMUHOB, 6€/1KOB, Yr/1eBOA0OB M KUPOB.
3aKkpenneHue.

OueHuBaHue.

Yuyntenb HaNOMMHAET YYaLLMMCSA CYLLHOCTb ObMeHa BELEeCTB M OpraHU3yeT obcyKaeHne
no AaHHOM Teme, YTobbl BbI3BaTb Y HUX UHTEpPEC K Teme. 3aTeM, 3afaBas Bonpocbl « OTKyAa OpraHU3mbl
MOMIYYaloT 3HEPTUI0 ANA KU3HEAEATeNbHOCTU?» U «Ha KaKuMe npoLecchl pacxoayeTca MoayvyeHHas
3Heprua?», NobyKAAET y4aLMXCA K Pa3MbILLIEHUIO N 0BCYKAEHMIO.

MuHepanbHbIi 06MEH B KMBOM OpraHM3me — 3TO MPOLECC MOCTYN/EHUs, NMepeHoca,
MCMO/MIb30BaHWA W  BbIBEAEHUA U3JIMWIKOB MAKPO- W MUKPO3JIEMEHTOB, HeobXxoauMMbIX AnA
KU3HeAeATeIbHOCTU OpraHn3ma. ITOT OOMEH ABAAETCA BAaXKHOW YaCTblo MeTaboIM3Ma U UTPaET KoYEBYIO
ponb B noagepxXaHuu GYHKUMIA KNEeTOK U romeocTasa (cTabunbHOCTU BHYTpPeHHeil cpeqpbl).
MuHepanbHble BELW,ECTBA B OCHOBHOM AeNATCA Ha ABe rpynnbl. K MakpoasieMeHTamM OTHOCAT Kasbuuit (Ca),
Kanuin (K), HaTpuit (Na), marHuii (Mg), docdop (P), xnop (Cl). OHM ydyacTBylOT B nepenaye HepBHbIX
MMMY/bCOB, NOALEPKAHUN BOAHO-coNeBOro 6anaHca, BXOAAT B COCTaB KOCTEW W BbIMOAHAOT Apyrve
bYHKUMU. K MUKpOo3anemeHTam oTHOCAT keneso (Fe), nog, (1), umHK (Zn), meab (Cu), mapraHeu, (Mn), ceneH
(Se). OHM BXOAAT B COCTAB FOPMOHOB 1 GEPMEHTOB, UTPAIOT BAXKHYIO POJIb B UMMYHUTETE U OKUCAUTENbHO-
BOCCTAHOBUTE/IbHBIX pPeakumsax. MuHepasibHble BelecTBa NOCTYNAlOT B OPraHM3sm C NULLEH M BOJOMN.
OCHOBHbIMW UCTOMHUKAMM MWHEPANOB ABASAOTCA GPYKTbl, OBOLLM, MOJIOYHbIE MPOAYKTbI, MACO, pbiba. B
KMIUEYHMKE OHM BCACbIBAIOTCA B KPOBb MNYTEM aKTMBHOIO W MAaCCMBHOIO MepeHoca, Moc/ae 4Yero
OOCTaBAAOTCA B HYXKHblE TKAaHW U KNeTKU. M30bITOK MUHEPANbHBIX BELLLECTB BbIBOAUTCA YEPE3 NMOYKM, KOXKY
N KMILIEYHMK. KaK He0CTaTOK, TaK U U3BbITOK MUHEPAIOB MOXKET NPUBECTU K Pa3INYHbIM 3a601eBaHUAM.
HexBaTKa KanbLuA BbI3bIBAET OCTEONOPO3, AeDULUT Kenesa — aHEMUIO, HEAOCTATOK MofAa — HapyLeHus
paboTbl LUTOBUAHON »Kenesbl, CHUXKEHME YPOBHA LMHKA NPUBOAUT K OCNAbAEHUID MMMyHUTETA M
MeZ/IeHHOMY 3aXKMBAEHUIO paH. MUHepasibHbI 0BMEH UMEET XKU3HEHHO BaXHOEe 3HAYeHWe A1 340P0BbA
opraHuama. [loppep)kaHue npaBuAbHOrO 6anaHca MMHepanoB HeobxoAMMO [ANA  HOPMAJSIbHOMO
GYHKUMOHUPOBAHMA KOCTHOM, HEPBHOM, MbILLEYHOM CUCTEM, @ TaKXKe ANs PaboTbl TOPMOHOB U GEePMEHTOB.
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(@) |Fule):7:N, 17158 leaTenbHOCTb. ONpepeneHme sButamuHa C.
[ns ycBOEHWMs HOBbIX 3HAHWUI OpraHU3yeTcs NpakTUYeckan paborta. Mpeanaraemolt ONbIT yYalMecs MoryT

BbINO/IHATL Napamu. B oaHy npobupky f06aBasaoT A610YHbIN COK, B APYryt0 — NMMOHHbIIM COK. B obe
NpobupKn A06aBAAIOT BOAY M KNeicTep U3 Kpaxmana. 3aTeM NocTeneHHO A06aBAAOT CNMPTOBOW PacTBop
Moaa Ao NonyyYeHUsa YCTOMYMBOTO CUHEro OKpallMBaHMUA 3a CYET peakUuu Moga ¢ Kpaxmanom. Habnwaatot
NoIy4MBLUMICA LLBET, @ Yepe3 HEKOTOPOe BpemMs pacTBop obecuBeynsBaeTcs. B 3aBUCMMOCTM OT BpEMEHM,
3a KoTopoe npoucxoguT obecuBeymBaHMe, onpeaenatoT, B Kakol npobupke coaepxutca 6onblie
acKopbMHOBOW KMUCNOTbl. BUTamumH C ABNAETCA aHTUOKCUAAHTOM, OH BOCCTaHaB/AMBaET Mo, U Toraa nog, He
pearmpyeT ¢ Kpaxmasiom, U3-3a Yero CUHUM LBET ncyesaer.
Ob6vAcHAOMCA 80r1pocsl 019 06CyHOeHuA:
e TaK Kak B /IMMOHHOM COKe cofepxutca 6Gonblwe ButamuHa C, pacTBop B 3TOW npobupke
obecuBeTUTCA bbICTpEE.
e bBonblie Bcero ButammHa C (ackopbMHOBOM KUCNOTbI) COAEPMKUTCA B CBEKUX GPYKTax U OBOLLAX:
LIMNOBHUKE, YEPHOM CMOPOAUHE, KMBU, KPAaCHOM NepLe, 3eNEHOM NIYKe, IMMOHE, ane/ibCUHE U Ap.
MpegocTasnseTca MHGOPMALMA O Pa3HOOOpPa3nUN BUTAMUHOB U UX BAUAHUM Ha OPTraHU3M,
KOTopan 3atem obcyxaaetca. CornacHo yyebHoM nporpamme no npegmMmeTy «buonorua» ans 8-ro knacca, B
y4yebHuKe npepacTaBneHa uHpopmauua o ButamuHax A, C n D. B 3aBUCMMOCTM OT YPOBHA N UHTEPECOB
YYALMXCA YYUTENb MOXKET MO3HAKOMUTb MX C OCOBEHHOCTAMMU U PYHKLMAMM APYrUX BUTAMWHOB, He
npeacTaBAeHHbIX B ydyebHMKe. [lpu 3TOM yuuTenb MOXET WCNO/b30BaTb MAakaTbl, Tabauubl wu

Buaeomatepmarnbl.

ButamuH Tun OcHoBHaA pyHKuMA UCTOUHUKMN Mocneacteua

pacTBOpPUMOCTHU HeXBaTKun

A upopactsopumsbiit | 3peHue, 3aWmTa MeYyeHb, ANYHbIN XKENTOK, KypuHaa
KOXXM M CIN3UCTbIX CNIMBOYHOE Mac/so CNenoTa, CyxocTb
obonouek KOXMU

B, Boaopacteopumbiii | HepBHaa cuctema, 3epHoOBble pacTeHus, HepsHble
OYHKUMM MblLL, 6060Bble, MACO, NeYeHb paccTpoincTBa,

YTOMAAEMOCTb

B> Boaopacteopumblii | KnetouHoe MonokKo, Aiua, NeyeHb, MNopaxeHune
AblXaHWe, KOXa, rpubbl CNIN3UCTDbIX
3peHue 060104eK ry6 u

pTa, cnaboe
3peHune

Bs Bogopactsopumbin | ObmeH 6enKos, Msco, pbiba, 6aHaHbI, Cynoporu,
HepBHaA cuctema KapTodenb cnabocTb MblLLL

B1 Boaopacteopumblii | KpoBeTBopeHue, Msco, neyeHb, Anua, AHemuA, puUck
HepBHaA cuctema MOJIOKO cygopor

C Boaopactsopumblii | UMMmyHUTET, LntpycoBble GpyKTbl, UmnHra,
AHTUMOKCMAAHT, KanycTta, CMOpoAMHa, KuBM | ocnabneHue
310POBbE KOXU U pereHepauum
cocyaos TKaHel

D upopacteopumsbint | MogaepskaHne ConHeyHoe n3nyyeHue, PaxuT (y peteit),
NPOYHOCTU KOCTeM pbIBUIA XKKp, Alua XPYNKOCTb
n 3ybos, (ycBoeHue KocTen
Kanbuma)

E MnpopactBopmMmbIi | 3alumnTa KAETOK, PactutenbHble macna, Becnnoaue,
penpoayKTUBHbIE opexu, CeMeyKkn ocnabnenue
dYHKUMM MbILLILL

K upopactesopumsbiin | CBepTbIBAEMOCTb 3eneHble nvctosble | KpoBousaunaHus,
KpoBu OBOLUK, NeYeHb meaneHHoe

BbI340POBNEHME
nocne 6onesHemn
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BenKoBblt 06MeH — 3TO NPOLLECC NOCTYN/IEHMA, PaCLLen/IeHMA, BCACbiBaHMA, CUHTe3a 6e/1KOB B OpraHusme.
3TOoT npouecc KpaliHe BarKeH AAA KM3HM, TaK Kak OenKku sBAAKTCA OCHOBHLIMW CTPOUTENbHbIMM
MONEKYNaMM ANA MblLULL U KOXKWU. BoNbLIMHCTBO GepMEHTOB M MHOTME rOPMOHbI MMetoT 6eIKOBYIO Npupoay

(Hanpumep, MHCYAMH). AHTUTENa TaKXe NpeAcTaBAAlT cobol 6eNKoBble MONEKY/bl U UTPAIOT KAHOYEBYHO

ponb B 3awmte oT 3aboneBaHuil. [TOMMMO MHOTOYUCAEHHbIX GYHKUMNA, BENKU Cny»KaT U UCTOYHUKOM

3HEeprum.

YrneBoaHblii 06meH. Yrnesoapl ABAAKTCS OCHOBHbIM MCTOYHMKOM 3HEpPrum ana opraHusma. OCHOBHasn

3Heprmua obecneuymBaeTcs 3a CUYET INHOKO3bl. HepBHble KNETKU UCMONb3YHT WUCKAKOUUTENbHO [IIOKO3Y B

KauyecTBe OCHOBHOIO UCTOUYHMKA SHEpPrum, 1 eé aeduumnT HapyLliaeT ux paboTy. Yrnesoabl TaKKe peryampyort

0bmeH 6enKoB M XKMpPOB, NpeaoTBpaLLan UCNONb30BaHMe 6ENKOB B KAUeCcTBe UCTOYHMKA aHepruun. N36bIToK

rNIHOKO3bl OTKAAAbIBAETCA B MEYEHU M MbIWLAX B BUAE TNKOTEHA U CAYXKUT SHEPreTUYECKUM Pe3epBOM.

ObmeH yrnesoAoB NOAAEPKMBAET HOPMaJbHbIA YPOBEHb [IOKO3bl B KpoBM b6narogapsa ropmoHam

WHCYNMHY U TNOKaroHy. HapyweHus yrnesogHoro obmeHa npossastoTca:

e [uneprankemmen n caxapHolm AnabeTom — HenpaBUAbHOE UCMOb30BaAHME IHOKO3bI;
o  [UNOrANKeMmnen — CHUMKEHUEM YPOBHSA [TIOKO3bl B KPOBU (YCTaNoCTb, FONOBOKPYKEHNE);
e HapylweHnem 3anacoB 6e/1KOB U }KUPOB, SIHEPTETUYECKUM AebULUTOM.

YrneBogHblit 06MeH WrpaeT Ba)KHyHO Po/b B MNOAAEPXAHUM 3HepreTMyeckoro 6anaHca opraHusma,

HOopMa/sibHOM paboTe Mo3ra M MbIlL, a TaKXKe B perynsumm obmeHa Beuwects. Ero HapyweHua moryt

NPUBECTU K pAAY CEPbE3HbIX MeTabonnyecknx 3aboseaHum.

O6meH }upoB MmeeT ocoboe 3HayeHue AN1A NogaepKaHUA SHepPreTMYeckoro 6anaHca, CTPYKTYpbl KNEeToK

M CMHTE3a rOPMOHOB. 1pPbl BbINOAHAIT QYHKLIMIO OCHOBHOIO A0OATOCPOYHOr0 3HEPreTUYEeCKoro pesepsa

opraHusma. docdonmnuabl U XoNecTepuH SBAAKOTCA OCHOBHbIMW KOMMOHEHTAMWM KAETOYHbIX MembpaH.

MoAKOXHaA *KMPOBaA TKaHb 3alLMLLAET OpraHM3M OT X0JIo4a W NpefoXpaHAeT BHYTPEHHWE OpraHbl OT

noBpexaeHuii. BcacbiBaHWe KMpopacTBOpUMbIX BUTamuHoB (A, D, E, K) cBA3aHO ¢ 06MeHOM KWMPOB.

XonectepuH ABNSETCA BaXKHOM COCTAaBHOM YacTbto HEKOTOPbLIX FOPMOHOB, 0OCOBEHHO MOIOBbIX U TOPMOHOB

HaZno4Ye4YyHnKoB. HeKoTopble BpeaHble BELLECTBA HAKaMNAMBAlOTCA B KMPOBOW TKAHM M M30/MPYHOTCS OT

opraHusma. Mpu HapyLeHMM *KMpoBoro obmeHa Habto4ATCA OXUPEHUE, aTEPOCKAEPO3 (3aKyMNopKa CocyLoB

— HaKoMN/IeHME XONeCcTePUHa), SHePreTUYecknii 4edULNT U HEXBATKA KMPOPACTBOPUMbIX BUTaMUHOB.

Yuntenb obpallaeT BHUMAHME yyalmxcs Ha pybpuKy «MpumeHuTe nonyyeHHble
3HaHMA». Ha oCcHOBe NpeasoKeHHOro 3afaHuA opraHuayetca obcyxKaeHune. XoTa U YrneBodbl, U Ku1pbl

ABNAIOTCA UCTOYHUKAMMN SHEPTUM, OHM UMEIOT PAL BaXKHbIX Pa3nMUKMIA MO cocTaBy, PyHKUMAM M cnocobam

ncnosb3oBaHus. Mpu pacwenneHnn 1 rpamma Kupa BblaenseTca NpMMepPHO B ABa pasa bosblue 3Hepruu,

Yyem MpU pacLLensieHnn yrnesoaos. Kupbl B OCHOBHOM OTK/1aZblBatOTCA B MOAKOXHOM KNeTyaTKe U BOKpYT

BHYTPEHHMX OpraHoB, TOrAa KaK yr/ieBodbl 3anacaloTcA B Ne4YeHUM M Mblwuax. Yrnesogpl 6bicTpee

pacwennaTca N UCNOAb3YIOTCA OPraHNU3MOM, @ KUPbl COXPAHAIOTCA B BUAE Pe3epBa U pacxoaytoTca npu

HeobxoamMmocTu. npbl obecneunBatoT BCcacbiBaHUE *KUPOPACTBOPMMbIX BUTaMnHOB (A, D, E, K), Toraa Kak

yrneBoapl perynnpyotT obmeH 6e1KoB 1 XKMPOoB. U yrnesoabl, U *KUPbl BbINONHAIOT B OPraHU3mMe pas/indHble

OYHKUMM U 3aHMMALOT Ba)KHOE MEeCTO B pauMoHe NUTaHMA. Yyawmeca OTMeYatoT, B KaKMX MPOoAyKTax

NMUTaHUA COAEPHKMTCA HanboblLee KOIMYECTBO STUX OPraHUYECKMX BELLECTB.

OLIEHUBAHMUE ObcyrKaatoTca BONPOChI, NpeAcTaB/ieHHbIE B y4ebHMKe.

1. 3Han, yto B 100 r 6enoro xneba coaepkutca 8,1 r 6enkos, 0,9 r kupos 1 47 r yrneBoaoB, paccumTanTe
obLee KONMYECTBO IHEPTUN, BbIAENAIOLLEECA NPU UX PACLLENNEHUMN.

[OTBeT. 8,1x17,6 = 142,56 K/In; 0,9x38,9 = 35,01 k[, 47x17,6 = 827,2 k/Ixc. [Tocae sblyucaeHus
3Hepauu, sbidensemol npu pacwenneHuu Kaxoo2o opeaHU4ecKko20 sewecmaa, Cymmupyem
pesynbmamel. Monyyaem: 1004,77 k/3xc.]

2. [Mouyemy cnopTcMeHam, NPeoA0NEBAOWMM DONbLUME PACCTOAHMA, PEKOMEHAYIOT NMUTb CNAAKUA Yali?
[OTBeT. Bo 8pemsa 6eza Ha 0s1UHHY0 BucmaHyuro pacxodyemcs 60s1b6uWoe Koau4yecmaso 2/H0K03bl
(3Hepeuu). Caxap, codepxcawjulica 8 c1A0KOM Yae, bbICmpPo 8caAcbIBAEeMcs 8 Kpo8b U bbicmpo
obecneyusaem opzaaHu3m sHepauell. Knome moeo, 8o spemsa be2a ¢ fomom mepaomcsa 800a U
anekmponumel. Yali ymonsem a0y, a cofeprcaujulics 8 HEM KOogheuH CHUMaem MblUEYHYHO
ycmasnocme. ]
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3. Kak Bbl gymaeTe, 4edUUNT KaKOro BUTAMMHA MOKET BO3HUKHYTb NpW ynoTpebaeHnn NCKAI0YNTENBHO
pactutensHon nuwm? [OTBET. 3Mo Moxem ripusecmu K oeguyumy sumamuHa B, (kobanamuHa).
BumamuH B1; codepiumca mosnbKo 8 NpoodyKmax #UBOMHO20 MPoucXoxoeHUs — MACO, pblba,
Mos10Ko, Aaliya u 0p. B pacmumensHol nuwe sumamuHa Bi; 1ubo Hem soace, nub0 OH codeprumcs 8
KpaliHe maaom Koaudecmse. /To0u, numarowuecs UCKA4YumenobHo pacmumerssHol nuwed,
Haxo0amca 8 epynne puckKa ro deguyumy s8umamuHa Biz. [Toamomy um oba3amensHo
pekomeHOyemcs npuém 006as8oK, codeprauux 3mom sumamuH.]

Mpu obCyKAeHMM 3TUX BOMPOCOB Ba*KHO [aTb Y4YalMMCA BO3MOMKHOCTb CBO6OAHO BbICKa3biBaTb BCe

BO3MOXHble OTBETbI.

dopmaTtuBHOE OL,EHUBaHUE

Kputepum oueHnBaHus MaTtepuan oueHUBaHUA
O6bACHAET TUMNbI MUTAHMA XUBbIX OPraHU3MOB. 3a4aHua MmoTMBaLMK, BONPOC-OTBET
OnucbiBaeT aHabonmyeckue U Katabonnyeckue Bonpoc-oTBeT, 3a4aHue, 3ajaHue
npouecchl. (pabouas TeTpaab)

PasnnyaeT aHabonunyeckune n KaTaboanyeckme npoueccbl. | Bonpoc-oTeeT, 3agaHune, 3agaHne
(pabouas TeTpaab)

Ob6bAcHAeT QYHKUUKN U 3HaYEHUe YrNeBoh0B, MMMNUA0B, Bonpoc-oTBeT, 3agaHue,

6enKkos, BATAMUHOB U MUHEpPA/IbHbIX CONEN.

Ob6bACHAET COCTaB M 3HaYEeHWE NUTaTe/IbHbIX BELLECTB, Bonpoc-oTBeT, 3a4aHue, 3ajaHue
noTpebasembiX YeNOBEKOM. (pabouas TeTpaab)

Ob6bACHAET HEOOXOAUMOCTb ONpeaesieHUs CyTOYHOM Bonpoc-oTBeT, 3agaHune, 3agaHune
HOPMbI NUTaHMUA. (pabouas TeTpaab)

CtpoeHue 1 GyHKLMU NULLLEBAPUTENIbHOK CUCTEMDI
Tema 5.2 ® YyebHuK: ctp. 11
e Pabouas tetpagpb: cTp. 7

MopacTaHaapThl 8-1.3.6, 8-1.3.7

Lenn obyueHus O6bAcHAET cTpoeHUe U GYHKLMU OPraHoB NULLLEBAPUTENIbHOM CUCTEMBI.
O6bsACHAET NpoLuecc NULLEBAPEHMA B OpraHM3Me YENOBEKA U }KUBOTHbIX.

Hasbiku XXI Beka YmeHune 060CHOBbIBaTb CBOU MbIC/IN; BbipaKaTb CBOU UAEU U CAYLIATb APYIuX;

CNOCOBHOCTb K KPUTUUYECKOMY MbILINEHMIO; 3HaHWe MeToaoB cbopa
MHpOpPMaLUN NYTEM NCCNeA0BAHUSA; COTPYAHMYECTBO; KOMMYHUKALMSA; YMEHME
HaxoAWTb NyTW peLleHna npobaem; MHGOPMaLMOHHAsA FPaMOTHOCTb;
WMHTEPAKTUBHOCTb; HaBbIKM MCNO/Ib30BaHMA UKT.

BcnomoratesnibHble lMnaKkat c n3obparkeHnem poToBOM NONOCTH.

cpeacTBa

INEeKTPOHHbIe https://microbiologynote.com/az/t%C9%99rifl%C9%99r-prinsipi-il%C9%99-
pecypcbl m%C3%BCxt%C9%99lif-n%C3%B6v-mikroskoplar-etiketli-diagramlardan-

istifad%C9%99-edir/

KpaTKuii nhaH ypoka.

Motuauumsa. CTpoeHue nu,eBapuTeIbHOM CUCTEMDI.

O6bAacHeHue. OCHOBHbIe OpraHbl NULWEBAPUTENLHOM CUCTEMDBI.

UccnepoBaHue. PoToBas NonocTb.

O6bAacHeHue. O6bsACHEHWNE CTPOEHMUA U GYHKLMIA OPraHOB NULLEBAPUTENBHOM CUCTEMbI Y *KUBOTHDbIX.
3akpenneHue.

OueHuBaHue.
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LU0 Z:TAETZE B YTo6bI BbI3BATh MHTEPEC K TEME, YUMTE/Ib HaNPaBAAET BHUMaHMWE yYaLLMXCs Ha obcyKaeHne
BONPOCOB «KaKue opraHbl OTHOCATCA K MULLEBAPUTE/IbHON CUCTEME?» U «B YEM 3aK/tovaeTca UxX GyHKLUUA?Y,

yumTeNb NOBYKAAET YHALLMXCA K Pa3MbILLNEHUIO. o . —
)03 C ucnonb3oBaHMemM MoOCTepoB, Tabauy, u e

s S
Bnageomartepmanos ydawmmca obbACHAETCA CTpoeHune wu o woniea

(I)yHKLl,MM I'IMLU,EBapMTe}'IbHOVI CUCTEMbl XMBOTHbIX. Ha 3Tom
3Tane AaércA MHd)OpMaLI,Mﬂ O TOM, KaK Mo mepe nepexoga oT
6€Ccno3BOHOYHbIX K MO3BOHOYHbIM nmuieBapuTesibHaa Cuctema
YCNOXHAETCA, U NpoBOAUTCA CPpaBHEHUE NULLEBAPUTENIbHDIX

CUCTEM Pa3/INYHbIX TPYMMN UBbIX OpraHnsmos. Bo Bpema :lqp.;-.‘-a.u.-m
npe3eHTaunn ydyntenb MOXKET WUCMO0JIb30BaTb 3/1EKTPOHHbIE

e aroyrcTEyer

P oy
pecypcbl. fg
an.L'l.OBAHME AeartenbHocTtb. PoTOBaA NoNocCTb. ‘ @

[nA ycBOEHUA HOBbIX 3HAHMI OPraHM3yeTCcA NPaKTUYeCcKan
paboTa. 3Ty AeATeNbHOCTb YYallMeca BbINOJAHAT CAMOCTOATENbHO. PaccMmaTpuBas PUCYHKM B y4ebHUKe,
OHU 3aMNOIHAIOT NPEeANONKEHHYIO TabanLLy.
ObvsCHAIOMCA 80MpPOChI 015 06CYHOEHUSA:
e Ha pucyHke A nokasaHa poToBas NoAOCTb YEN0BEKA, HA PUCYHKe B — 3ybbl BEpXHEN U HUXKHEN
YentCcTu. Y B3pOC/IOro YeNoBeKa B POTOBOM NOIOCTM HaxoauTca 32 3yba.

e 3yb6bl pa3nunyatoTca nNo cTpoeHnto n opme. Ha KarkaoMn YentocTy YesoBeKa PacnosioxKeHbl: 4

pesua, 2 KNblKa, 4 Masblx KOPEHHbIX 3y6a 1 6 60bLUMX KOPEHHbIX 3y60B.

e YenoBeK OTKYCbIBAET MULLY PE3LAMM U KAblKaMW, a NePeXKEBbIBAET €€ KOPEHHbIMM 3ybamu.

PoToBas NON0OCTb COCTOMT U3 CIeAYIOLLMX OCHOBHbIX YacTein: rybbl, obpasytoLme BXo4 B poT;
3y6bl, obecneynBatowme MexaHMYecKkoe U3mesibyeHne NuwK; TBEpaoe HEGO — nepeaHsa YacTb BEpPXHeW
CTEHKM pTa, MOKPbITAsA KOCTbIO; MSATKoe HEDOO — PaACno/oXKEeHO €3a4M W MOMOraeT 3aKpbiBaTb HOCOBYHO
MOJIOCTb MPU MMOTaHUM; A3bIK — NepemMeLlnBaET NULLY, BOCNPUHUMAET BKYC U y4acTByeT B pOpmMUpPOBaAHNN
peun; CAlOHHble XKefesbl, BblAENAOWME CAOHY, KOTOpAas CMayMBaeT nuwy W crnocobcTByeT Havany
nuiieBapeHna. B poToBOM MOMOCTU Kpaxmas, COAepKalMicAa B MULLE, YAaCTMYHO pacliennseTca nog,
aevictenem depmeHTOB. PeuenTopbl, PacNONOXKEHHbIE HA A3blKe, BOCMPUHUMAIOT BKYC U MeXaHUYecKue
cBOMCTBa NUWWM. Brarogapa ¢epmeHTy AM3ounmMy poToBasA NONOCTb YaCTUYHO Ae3nHbuumpyeTca. Y aeTei
CHayana nosasaatoTca 20 MosioyHbIX 3y60B. MNocTeneHHO MOo/oYHble 3ybbl BbiNagatoT M K 10-12 rogam
3aMeHATCA NOCTOSIHHbIMKW. Y B3pocnoro 4yenoseka 32 3yba. MocnegHue 6onblune KOpPeHHble 3y6bl,
Ha3blBaemble 3ybamun MyapocTu, NpopesbiBatoTca 06bl4HO B Bo3pacTe 17-22 roaa.
Muwa 13 pTa NOCTYNaeT B INOTKY, @ 3aTeM 3a 6—8 ceKyHZ No NULeBoAy NPOLABMIaeTcs B Kenyaok. HKenyaok
(rpeu. gaster) — 3To MOAbIA NULLLEBapPUTEbHbIA OpraH J-06pa3Hoii GopMbl, COEAUHAIOLLNA NULLEBOA, C
OBEHaALUATUMNEPCTHON KULWKOW. MenyaoK YenoBeKa pacrnofiodKeH B BEpPXHEW /NIeBOM 4yacTu 6GproliHOM
nonocTu, nog anadparmoit. YacTob »Kenyaka, rae OTKPbIBAaeTCA MULLEBOJA, Ha3blBAaeTCs BXOAO0M, a YacTb,
nepexoasilas B ABEHAALATUMNEPCTHYIO KMLLKY, — BbIXO4OM. B cansmcTon 060n104Ke Kenyaka Haxogatca
»Kenesbl TPEX TUMOB: rNaBHble, 06KNaA04YHbIe M A06aBOYHbIE KNETKU. B rNaBHbIX KNeTKax BbipabaTbiBatoTCs
depmeHTbl, B 0OKNaA0UYHbIX — CONAHAA KUCNOTa, B A06aBOYHbIX — CAM3b. bnarogapsa coKpauweHuam
NPOAO/bHbLIX, KOCbIX W KO/bLEBbIX MblWL, CTEHKWU Kenyaka, nuwa TWwaTeNbHO nepemellmBaeTca U
NpoABUraeTcA B [ABEHAALATUNEPCTHYHO KMUIWKY — Ha4ya/fibHblii OTAEN TOHKOM KMUIWKW. BHyTpeHHAA
NMOBEPXHOCTb TOHKOW KULLIKU NOKPbITa MUKPOCKOMMYECKMMWN BOPCMHKaMK. OCHOBHOM NpoLLecc BCacbiBaHMA
MUTATENIbHbIX BELLECTB NPOUCXOAUT UMEHHO 34eCb. Kpome Toro, BOPCMHKM NPENATCTBYOT NPOHUKHOBEHWUIO
MWMKPOOPraHM3MOB M3 KULIEYHWMKA B KPOBb U nmoy. B cpegHIol YacTb ABEHAALATUNEPCTHOM KULIKM
OTKPbIBAIOTCA MPOTOKM MOAKENYAOYHON Kenesbl U 0OWMIA KeNyHbl NpoToK. lMuua, nocTynuBlias B
TONCTYIO KMLLKY, 3a4epXKMBaeTcA Tam 0KoJ10 12 yacoB. BbiBegeHMe KanoBbIX MAcC U3 KULLEYHMKA ABAAETCA
pedsIeKTOPHbIM aKTOM U MPOUCXOAMT 3a CYET COKpaLLeHMA guadparmbl U MbilL, OPOLWHON CTeHKU. LleHTp
3Toro pediekca HaxoAMUTCA B KPECTLLOBOM 06/1aCTU CIMHHOMO MO3ra U KOHTPOAMPYETCA FOJIOBHBIM MO3TOM
NPOu3BO/IbHO. B KOHLE ypOKa yuyuTenb NPUBAEKAET y4yalMxcs K obcyxaeHuto pybpuku «lMoaymail.
O6cypu. Nopenucb». Yuntenb obpalwiaeTca K ydawumca C BOMPOCOM: «[/MHA TOHKOrO KMLIEYHWMKA
cocTaBnsieT 5—6 m, Torga Kak obuian gaMHa ToACTOro
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KULEYHUKA — npumepHo 1,5-2 m. Kak Bbl AymaeTe, ¢ Yem 3TO CBA3AHO?». [/IMHHbIA TOHKUI KULLIEYHUK
HeobxoguMm Aas yBe/MYeHMA nJowWagM MoBepXHOCTU, 4Tobbl obecneynTb BcacbiBaHMe 60abWOro
KO/IMYECTBA M Pa3HOOOpPa3HbIX BelecTB. bonee KOPOTKUIM TONCTbIN KALWEYHMK CBSI3aH C €ero orpaHUYeHHoM
BCacblBatowen GyHKUMNEN.
YunTenb HanpasaseT BHUMaHME yyalwmxcs Ha pybpuky «MpumeHuTe nonyyeHHble

3HaHUA» U OpraHM3yeT 3aKpenjeHue 3HAHWIN O CTPOEHUU MNULLEBAPUTENIbHON CUCTEMbI YeNoBeEKa U
BbINO/IHAEMbIX et0 PYHKLMAX HA OCHOBE NPeA/IOKEHHOTO 334aHNA.
B3anMmocCBA3b OpPraHOB NULLLEBAPUTENBHOIO KaHafa U NULLEBAPUTENbHbIX Keses:

e PoTOBaA NONOCTb = C/OHHbIE Kene3bl (BblAeNAT amunasy),

e enyaok = kenesbl kenyaka (sbigenatot HCl n nencun),

e [lBeHaALaTMNEPCTHAA KMLIKa € neyeHb (BblAENAET KENub),

e [lBeHaALaTMNEPCTHAs KULWIKa € nogyKenynodHas Kenesa (Bblaenser amuaasy, amnasy, TPUNCUH),

e TOHKanA KMULWKA =» KMLIEYHDbIE Kene3bl (BblAeNsoT ManbTasy 1 gp.).
Yuntenb NobyKAaeT yyallmxca y4acTBOBaTb B 06CYXKAEHUM BONPOCOB pyOpPUKKM, NOMOrasa MM rnybrke NoHATbL
HoByt0 Temy. lNuLLa NnonagaeT B KUCAYLO cpeay *Kenyaka, rae 6eaKku HaunmHaT pacwennsTecs GepmeHToM
nencMHoMm. 34ecb NULLA MEXaHMYECKN NepemMeLlMBAETCA U HAYMHAETCA XMMMYECKOoe pacLlensieHme.

e MexaHM4yeckoe nuuieBapeHne — 3T0 ¢GU3MYECKOe M3MeSibYeHMe WM MepemellnBaHue MuULLm
(Hanpumep, NepekEBbIBaHUE U NepPeMELLNBAHNE B KenyakKe).
e XMMmMYecKoe NWULEBAPEHME — 3TO paclenseHue nuTaTeNbHbIX BelecTB Ha 6osee npocTble

BellecTsa noj gencremem GpepmeHTOB.

e B TOHKOM KWLIKE MNPOUCXOAMT MONHOE MepeBapuBaHWe nuwu (nop pencteuem ¢GepmMeHTOB
pacwennatoTcs yrnesoapl, 6enKM U XKUpbl) U BcacbiBaHWE MPOCTbIX BELWECTB B KPOBb U MMy
(rntoKk03a, aMMHOKUCAOTbI, }KUPHbIE KUCAOTbI, FIULLEPUH).

BbINONHAOTCA 3aaHuUsA, NpMBeAEHHbIE B y4eOHMKe, N 0BCYKAAtOTCA BOMPOCHI.

1. Moyemy HeobxoAMMO TWATENbHO MepexéBbiBaTb MUY W He CnewuTb Mpu  FNOTaHUKU?
[OTBeT. TwamenvHoe nepexcésbieaHue nuWU U MedseHHoe enomaHue obecrieyusarom 300p080€
nuwesapeHue U ay4wee 8CACbIBAHUE NMUMAMesbHbIX 8eWecms. Imo Makie uspaem 8aMHYH pPosb 8
npogunakmuke 3a60ne8aHuUll #enyo0oYHO-KUUIEYHO20 MPaKkma.)

2. Ecn y B3pOC/IOro YesioBeEKa NOBPENKAEHA % BCEX KOPEHHbIX 3y6OB, CKOMbKO 34,0p0BbiX 3y60B y Hero
octanock? [OTBET. Y 83p0cs1020 Yenoseka nospencoeHo 5 kopeHHsix 3ybos. 32 —5 = 27.]

3. Moyemy npu yaaneHumn 3yba naeT Kposb M ollyuaetcs 6onb? [OTBeT. 3ybbl pacnoanazaromcs sHympu
YearCMHOU KoCcmu U OKpy#eHbl mMKaHAMU, 602ambsimu KposeHOCHbIMU cocydamu. lpu ydaneHuu 3yba
3MU MKAHU U cocyObl No8pex0armcs, Ymo 8bi3bieaem Kposome4veHue. Bokpyz kopHel 3yba Haxooumcs
MHO20 Hep8HbIX 0OKoHYaHUl. pu yoaneHuuU 3y6a oOHU pa3opax<aromcs uau nospexoaromcs, U no Hepeam
8 Mo32 nocmynaem 60s1e80l cueHas, U3-3a Yezo Yesnosexk owyusaem 60s.]

4. Ha Kaxaom cm? camnsmctoit 060/104KM Xenyaka Haxoamtea npumepHo 100 kenés. Obuiee Koan4ecTso
Xenés B Xenyake gocturaet 14 munanoHos. Haliaute naowagb BHYTPEHHEW MOBEPXHOCTM KeNyaka.
[OTBET. Ecnu Ha 1 cm? npuxodumca 100 menés, mo obuwjaa naoujade cocmasagem 140 000 cm? = 14 m2]

5. KaKk Bbl gymaeTte, noyemy BHYTPEHHSA MOBEPXHOCTb KenyaKa 6osblle ero BHeWwHel NOBEepXHOCTU?
KakoBa ponb naowaau BHYTPEHHeW NOBEPXHOCTW B npouecce nuuesapeHua? [OTBeT. BHYmMpeHHsAA
nosepxHocMeo xenyoKa He pPOBHAA U 21a0Kas, d umeem cKaad4amoe cmpoeHue. 3mu CKAAOKU
MHO20KPAMHO  y8enuyusarm eHYmMpeHHIw naowads, 8 pesyabmame: nao0wadb eHympeHHel
nosepxHOCMu cmaHo8uUMcs oYyeHo 60abWol, a 8HEWHAS — OMHocumesnbHo Heboabwol. TaKasa WupoKas
108epPXHOCMb U2pdem BAXHYIO POsb 8 CeKpeyuu xesayoovyHo20 COKQ, nepemMewusaHuu nuuu u eé
rnepsuYHoOM repesapusaHuul.]

¢0pMaTM BHO€ oueHuBaHune

Kputepuun oueHuBaHuA Marepuan oueH1BaHUA

MepeyncnaeT U ONUCbIBAET OpraHbl 3agaHue MoTMBaLUMK, BONPOC-OTBET,
NULLEBAPUTENBHOWN CUCTEMDI. 3ajaHue, 3agaHue (paboyan TeTpaab)
MepeuncnaeT BuAbl 3y60OB M 06BACHAET MX CTpoeHue. | JeATenbHOCTb, BONPOC-0TBET, 3a4aHne
Ob6bACHAET OCHOBHblE 0COBEHHOCTU CTPOEHMUSA 3agaHue gna 3akpenneHus, Bonpoc-oTBeT,
NULLEBAPUTENBHOO KaHana 1 ero OTAEN0B. 3ajaHue, 3agaHuA (paboyan TeTpaab)
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Mpouecc nuuLesapeHUA B opraHM3me yenoseka
Tema 5.3 ® YyebHuK: cTp. 15
e Pabouas Tetpaab: cTp. 9

MoacTaHaapThl 8-1.3.7, 8-1.3.8

Lenun obyueHus Ob6bAcHAET NpoLect NULLEBAPEHUA B OPraHN3MeE Ye0BEKA U }KMUBOTHbIX.
O6bscHAET posib NULLEBapPUTENbHbIX GEPMEHTOB.

Hasbiku XXI Beka YmeHue 060CHOBbIBaTb CBOW MbIC/IN; BblpaXKaTb CBOM MAEU M CAYLIATb APYTUX;

CNOCOBHOCTb K KPUTUHECKOMY MblLLIEHWUIO; 3HaHME MeTo40B cbopa
MHbOPMaLUM NYTEM NCCNeL0BaHUA; COTPYAHNYECTBO; KOMMYHUKALMSA; YMeHue
HaXxo4WUTb NYTU pelleHnsa npodbaem; MHGOPMaLMOHHAA TPAMOTHOCTb;
MHTEPAKTUBHOCTb; HAaBbIKN Mcnoab3oBaHnA UKT.

BcnomorarenbHble enynouHbIn coK U3 anTeku, 4 NPoBMPKKU ¢ BapEHbLIM AUYHBIM BEKOM.
cpeacTsa

DNEeKTPOHHbIE https://www.youtube.com/watch?v= T vmclLyTzI,

pecypcbl https://www.youtube.com/watch?v=X3TAROotFfM,

https://www.youtube.com/watch?v=0g5xAdC8EUI

KpaTKuit nhaH ypokKa.

Motusauums. lMpouecc nuesapeHna B OpraHM3me YenoBekKa.
UccnepoBaHue. BosaencTemne enyn04Horo coka Ha 6enku.
O6bsAcHeHue. BanaHue 1 3HayeHne nuweBapuUTebHbIX GepMeHTOB.
3akpenneHue.

OueHunBaHue.

QU7 TAEZE I YTobbl BbI3BaTb MHTEPEC K TEME, YYUTEIb KPATKO PACcCKasbiBAaeT O AEWCTBUM OCODbIX
6enKkoB — NuLLEeBapUTE/IbHbIX PepMEHTOB — B MPOLLECCE NULLEBAPEHMSA B OPraHn3Me YesioBeKa. Bbicaywas
MHEHUA YYEeHWKOB, OH MobyXKAaeT Ux K obcyxaeHuto. 3atem, 3agaBas Bonpockl: «Kakue nuTtaTesibHble
BELLECTBA paclLlenniftoTcs GepMeHTamu B MULLEBAPUTENbHOM cucTeme?», «Moyemy 3TU BellecTBa He
ycBamBatoTcs 6e3 pacwenneHua?» u «MoryT nnm GpepmeHTbl 33aKOHYUTCA B OPraHM3mMe?», yyuTenb
CTUMYINPYET YYEHMUKOB K PasMbILLNIEHUIO U 0BCYKAEHMIO.

KaK OTMEYasIoCb Ha NMPOLLIOM YPOKe, B MOJIOCTM PTa NULLA MEeXaHUYeCKU U3MeNbYaeTcs,
nepexésBbIBaeTCA U NoABepraeTca 4eicTBMo GepMeHTOB C/OHbI. B cnn3ncTon 060104Ke POTOBOIM NOOCTH
Pacno/IoXKEHO MHOMKECTBO MEJIKMX CIIOHHDBIX XKeNE3 U TPU Mapbl KPYMHbIX CIIOHHBIX XKenés (NoabasblYHble,
NoZYesItOCTHbIE U OKOJIOYLLHbIE). B TeueHWe cyTok BblaenseTcs 6osee 04HOTO IMTPa CAtOHbI. B eé cocTase

Teepaoe HEBO

Msrkoe HéEBO [noTka

roprtaHb BepxHuii cduHKTEp NuLeBoaa

Tpaxes Muweeoz

(a) (b) (c) (d)
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ecTb depMeHTbl, pacLLennsAtoWme CNOXKHbIe yrneBoabl Ha 6osee npocTtbie. OCHOBHasA GyHKUMA pepmeHTa
0-amMuasbl, BblAeNAemMoro B nosoctu pTa, — obecneynTb HayanbHOe nepeBapuBaHue yrnesogos. OH
CEKPETMPYETCA B OKOJIOYLLHbIX ¥Kefe3ax U BaxKeH 415 3anycKa nepeoli cTagmm nepesapvBaHnA yrneson0s.
Moa ero AencTBMEM Kpaxman pacllennseTca A0 ManbTosbl (gMcaxapuaa). 3aTem HauMHaeT AeicTBoBaTh
dbepmMeHT manbTasa, KOTOpbIA pacliennseT ManbTo3y A0 roKo3bl. Cpeaa catoHbl cnabollenoyHas, uto
bnaronpuaTHO ANA aKTUBHOCTM pepmMeHTOB. Kpome TOro, B COCTaBE CJIIOHblI MPUCYTCTBYIOT depmeHT
Ansoumm, obnagarowmin 6akTepUUMAHbIM AENCTBMEM, M MYLUMUH, KOTOpPbIA obecnevymBaeT CKOJIb3KOCTb
NMULLLEBOrO KOMKa. f13blK, COBEpLLAnA ABUMXKEHMUA, NPOTaNKMUBAET NULLY K FNOTKe. B 3TOT MOMEHT KopeHb A3bIKa
OMYCKaeTCA M HaXMMaeT Ha HaAropTaHHWK, 3aKpbiBaA BXOA B ropTaHb. B pesynbTate nuwa M3 rnoTKu
NnocTynaeT B NULLEBOA, a 3aTeM NPOABUTaeTCcA K XKeslyAKY 32 CYET BOIHOOOPA3HbIX COKpALLEHMUIA ero CTEHOK.

[eAatrenbHocTb. BanaHue KenypouyHoro coka Ha 6enku.
[Ons ycBOEHMA HOBbIX 3HAHWM yYalMMWUCA OpPraHM3yeTcA npaKkTuyeckas paboTta. C MCNONb30BaHMEM
npeanoXKeHHbIX MaTeprManos NPOBOAUTCA OMbIT.
Ob6bACHAIOMCA 80NMPOCHI 0718 06CYHOEHUA:
e B npobupkax c }kenynouHbim cOkom 6enok AnvHoro 6enka HauMHaeT pacTBopATbcA. B npobupkax c
BOAOM HUKAKMX U3MEHEHUN He HabatogaeTca.
e [Ipouecc nuLLeBapPEHUA B XKenyaKe Nponcxoaunt npm temnepatype 36-37 °C.

B rnaBHbIX K/ieTKax c/IM3UCTON 060/104KM Kenyaka BbipabaTbiBatoTca GpepmeHTbl NencuH,
XMMO3MH M nnasa; B 0b6KNafoUYHbIX KNETKaXx — CONsiHas KMCNOoTa, a B A06ABOYHbIX KNETKax — C/U3b.
bnarogapa COKpalEeHMAM CTEHOK enyaKa MULLEBOM KOMOK XOPOLWIO MePeMELUMBAETCA C XKenyao4HbIM
COKOM, 4YTO ob/ieryaer npouecc nuiieBapeHmsa. NencuH B KNCAON cpene pacliensseT CloXKHble 6enku go
b6onee npocTbix. B ganbHeMWwem OHM pPacLWennsaloTca 40 aMUHOKUCAOT nof AencteBuem ¢dbepmMeHToB
noasKenyaouHon Kenesbl U KUWeEYHMKA. Moa BAMAHMEM XMMO3MHA MOJIOKO CBEPTbIBAETCA; 3aTEM OHO
pacliennseTcs U nepeBapuBaeTca noa AencTBMeM nencuHa u apyrux ¢epmeHToB. Jiunasa pacwennser
MOJIOYHbIE MPbl 40 FNLEPUHA U XKUPHbIX KUCAOT. [JO NONHOMO CMELIMBAHMA NULLM C }KENYA0UYHbIM COKOM
NpoAo/KaeTcA paclienieHne Kpaxmana A0 NpocTbix caxapoB. PepmMeHTOB, paclLennstowmx yrnesoabl, B
COCTaBe XKeNy[o4yHOro coka HeT. C MOMOLLBIO COKPALLEHWUIN TNafKUX MblLWL, CTEHOK KenyaKa NOoNHOCTbIo
nepemeLLaHHbIN NULLEBON KOMOK NOCTYMNaeT B ABEHaALATUNEPCTHYIO KULWKY. Mocne XenynKa HaunmHaeTcs
OBEHAAUATUMNEPCTHAA KUWKA — nNepeaHuit
OTAEeN TOHKOro KNLWeYHMKa. B eé cpegHioo 4acTb
OTKPbIBAIOTCA NPOTOK MOAXKENYA0UHOMN Kenesbl i\
M OobOWMI KeNyHbl NpoToK. [leyeHb camasn ¥ t
KpynHaa Xenesa 4enoBeyeCKoro opraHuima, |'|poro|( )Ke}]l:n-:oro ny3bips
pacrnosioXeHa B nNpaBoM 4YacTu OptolHoM i

nonoctn. Eé macca coctasndaetr okono 1,5 kr. B i A
KenuHbsa nyssipb ,

neyeHM nNOCTOAHHO Bblpa6aTbIBaETCF| KEéNnub: A /

YyacTb e€ NoCTynaeT B *KENYHbII Ny3bipb, @ YacTb -

MpaBbiii Ne4eHOUHbIN NPOTOK JleBblii NeYeHOuHbIM NPOTOK

Obwmi neqe'ﬁ'oqubm
npoToK

— HenocpeacTBEHHO B KULWIEYHMK. KaK TO/bKO
NAWEBOM KOMOK MOMNAadaeT B  KULUIEYHMUK,
YKENYHbIA Ny3blpb COKPALLAETCA, M KENYb U3

Ny3bIpA NOCTyNaeT B KMIWEYHUK. Mo, AefCTBUEM  BcnomoraTenbibiji &

KENUM  aKTMBM3MPYLOTCA Bce GepmeHTbl, a MPoToK \ Mpotoxk _
encTeme Aunasbl aclennAowel  Kupbl, CAXeNYAOUHON MOGARSYATHHON

A » Pac - __p 7 xenesbl A xeneszbl

ycunusaetca npumepHo B 20 pas. Hénub MAynakenuHoro  [lgeHaauaTMnepcTHan Kuiwka

npoToKa
CI'IOC06CTBy6T pacwenneHnto 1M BCaCbiBaHUKO

UPHbIX KucnoT. MNogxkenyaoyHasa »Kefesa pacnosiaraetcs 3a 3afHel CTeHKOM KenyaKka. YacTb KneTok
»enesbl BblpabaTbiBaeT rOPMOHbI MHCY/IMH U [/IIOKAroH, KOTopble peryanpytoT obmeH yrnesogos. Opyras
YacTb K/JEeTOK BblgenaeT NoaxKenyAodHblli COK. DTOT COK AeNCTBYET B LWENOYHONM cpege Npu TemnepaType
TeNa v aKTUBM3IUPYETCA MO BAUAHUEM Kenuun. PepmeHTbl, cogeprKalimeca B STOM COKe, BO34eWCTBYIOT Ha
BCE MUTaTesibHble opraHuyYeckne coegmHeHus. MNoa AelcTBMEM TPUMCUHE NPOAOJIKAETCA paclieneHme
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6el'IKOB, HayaBlleecA ewWeé B Keayake, U P
o6pa3y}0Tcs=| pacrtBOpumble B BOAE aMUNHOKUC/OTbI. '7

MpocToi
Moa AencTBMeM MNasbl UPbl PacLLenNAoTCA Ha O LnAKHApUYecKMii
FULEPUH M KUPHbIE  KUCNOTbl.  AmMWAasa l snuremmn
pacwennsaeT Kpaxma/si, Ha KOTOPbIN C/tOHA YXKe He Jumatuyeckmii
Kanuanap

JeicTeyeT, A0 AMCaxapuaos, a ManbTasa MWKposopcuika
pacwennseT Aaucaxapugbl 40 AoKosbl. Mpu
NPOABMMKEHUN TULLEBOrO KOMKA MO TOHKOMY
KULLIEYHUKY pasgparkatorca enesbl,
pacrnosioXeHHble B ero CAM3MUCTon 060/104Ke, YTO
CTUMYANPYET BblAENEHNE KMLWEYHOTO COKa. Taknm
obpasom, nog aevictemem GpepmeHTOB KULLIEYHOIO
COKa  3aBepllaeTcs  MPOUecc  pacuienneHus
NUTaTeNbHbl X BELLECTB A0 BOAOPACTBOPUMbBIX
coenHeHui. Mpouecc NUWEeBapeHns NPOXoanT B
U 3Tana: nosfocTHoe nuweBapeHue,
MembpaHHOE nNULWEBAapeHNe W BcacbiBaHWeE.
MoNoCTHOE NULLEeBapeHNEe — 3TO pacLLenieHme KPYnHbIX MOJEKYN NUTaTebHbIX BELLECTB NoA, AeNcTBUEM
depmMeHTOB B NpOCBETE KUWeEYHMKA [0 6osee npocTbix coeauHeHwuit. MembpaHHoe nuweBapeHue
NPOUCXOAUT Ha MeMbpaHax KNeTOK 3MUTENNA KULEYHWKa M obecneymBaeT 3aBeplleHUe paclienseHus
BELLecT8 M WX BCacblBaHMe. ITO AenaeT nuweBapeHue b6onee appeKkTMBHbIM U obecneumBaeT nosHoe
NoCTyn/eHne NUTaTe IbHbIX BELLECTB B OpraHM3m. BHYTpeHHSA NOBEPXHOCTb TOHKOrO KMLIEYHMKA NOKPbITa
BOPCMHKAMM. ITM MHOFOYMC/IEHHbIE BOPCUHKM YBEAMYMBAIOT BCACbIBAIOLLYHO MOBEPXHOCTb C/AM3UCTOM
060/104KN TOHKOIO KMLIEYHMKA 1 obecneymBatoT 6onee appeKTMBHOE BCacbiBaHUE NUTATE/IbHbIX BELLECTB.
AMWHOKNCNOTbI U TN0KO3a, BCOCABLUMECS B KPOBEHOCHbIE Kanuaiapbl, HanNnpsamyo nocTynatoT B KPOBOTOK,
obecneynBasn opraHM3m HeobxoaMMOWN IHepPruer n cTpouTeIbHbIMU MaTepuanamn. FULEPUH U KUPHbIE
KMUCNOTbI NPOXOAAT B 3MUTENMAJIbHbIE K/IETKM BOPCUMHOK, rae ob6pasyloTcs XapaKTepHble A/1A 4YesioBeKa
Upbl. 3aTeM OHW BcacblBalOTcA B NMMPY M 4Yepe3 anmdaTvyeckme cocyabl MOCTYNAOT B KPOBOTOK.
Bnarogaps 3Tomy npoueccy nuUTaTesbHble _

BeWecTBa  pacnpefensiotcA no  Bcemy 4 CINOET KN
opraHmMamy M obecrneymBaloT KNETKM BCEMMU )
KOMMOHEHTaMM, HeobxoaMMbIMKM AN UX

—— Kanwana pHaA ceTb

we=—— boKanoewgHble KNeTKK

).
: }) KuweyHan kpunTa
, (yrny6nexue)

- — Numdarudeckmi cocya
bi Aprepuona

Benyna (Menkasn eena)

4 = INUTennia

bazanbHana membpaua 1 Cnwvsuncras

o CoeauHuTENbHARA TK&HbJ obonouka
HOpMa/JibHOU KN3HeneATe/IbHOCTMU. — Cnu3nctan MbllweyHas
BcacbiBaHne npepctasnser coboi CAONKHbIN 050/104KA
dusmnonornyeckuni npouecc, KOTOpbI Moacnuancras obonouka

BK/IIOYAET KakK Ou3MYecKMe MexaHusmbl —
dunbTpaymio n anddysunio, Tak U aKTUBHbIN
TPaHCMOPT BELLECTB Yepe3 CTeHKY BOPCUHOK.
BOpCUHKM  TaKKe  BbIMOJIHAKT  3aWMUTHYHO
GYHKLMIO: OHM NPensaTCTBYIOT MPOHUKHOBEHMIO
MWKPOOPraHM3MOB, OOUTAIOLLNX B KULLIEYHUKE,
B KpoBb M AMMdy. MNocne TOHKOro KULIEYHUKA
pacnosiaraeTca TOACTbI KULLEYHUK, KOTOPbIN COCTOUT U3 TPEX 0TAEeN0B. B uepBeobpasHom oTpocTKe cnenom
KUMKW — anneHgMKce, a TaKKe B CTEHKaX KULIEYHMKA HaxoguTca 6o/bluoe KoanyecTso AnmdaTnyecknx
Y3/10B. 3TN AMMbATUYECKME Y3/bl CAYXKAT NEPBOM MHUEN 3aLUUTbI MPOTUB BPEAHbIX MUKPOOPraHU3MOB U
YyXKepoaHbIX BELLECTB, MONafatoLmx B opraHnam. Hanmume 6onblioro Konmdectsa AMmdaTnyeckmx y3nos
B anneHAMKce yKasblBAeT Ha TO, YTO OH TaK¥Ke UrpaeT onpeaenéHHy0 poib B UMMYHHOM 3awuTe. Takum
obpasom, 1MmdaTrMUecKme y3/bl UTPaLOT BaXKHYO pOJib B 60pbbe ¢ HPEKUMAMM U B PErYAALNM MMMYHHOTO
oTBeTa. [lepeBapmnBaHMe PacTUTENBHOW NULLM NPOUCXOAMUT FNABHbIM 06Pa3OM B TOJICTOM KULLIEYHMKE, TaK
KaK 34ecb 0butaeT 60/1blIOe KONMYECTBO NOME3HbIX BaKTEpPUit. ITU BAKTEPUMN PACLLENAAIOT LENTON03Y U
ApYrve CNoXHble yrneBoapl, NpeBpaLwas Ux B BELLECTBa, NoJe3Hble s OpraHu3ma. B pesynbTate 3toro
npouecca o6pasyroTca HEKOTOpble BUTAMMHbI, 0CO6eHHO BUTamMHbI rpynnbl K n B. Kpome Toro, 6aktepun
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paclLennalT HenepeBapeHHble OCTaTKM MWLM, CO34aBaA AOMOJHUTENbHblIE NMUTATeNbHble BELLECTBA U
WUCTOYHUK 3Hepruu. MosTomy MUKpodaopa TONACTOrO KULWEYHWKA MMEeeT OrpoMHOe 3HayeHue pans
nuwesapeHus n obuero 3g0posba. MmeHHO 3aecb 6oblas YacTb BOAbl BCacbliBaeTcA B KPOBb. Cm3uncran
060/104Ka TONCTOTO KMLWEYHNKA HE MMEET BOPCUHOK. Bblaenseman eto ciM3b cnocobCTBYeT NPOABUKEHUIO
HernepeBapeHHbIX OCTaTKOB MULLM U UX Nepexoay B NPAMYIO KMLLIKY, OTKYAa KasoBble MacChbl BbIBOAATCA M3
opraHusma.

B xode ypoka TeopeTuyeckuit matepuan MoXHO odopmuTb B BuAe Tabauubl, oTparkatowen GyHKLUK

OpraHoB ¥ 3TaMnbl Npouecca nuileBapeHna.

dtan OpraH uam cucrema OCHOBHble npouecchbl OcHoBHble pepmeHTbI U BeecTsa
opraHos
1. PoToBas nonoctb MexaHu4eckoe usmesnbyeHue u Amunasa pacujennsem yenesoobl
Yacmu4HO XuMu4veckoe pacuenneHue
nuwu
2. Fnotka u nuwesoA lMpoanamelisaHue NuWU u nepexod eé | -
8 #enyooK nocpedcmsom
nepucmanbmu4yeckux 0guxceHul
3. Xenypok Hauano nepesapusaHua besnkos, MencuH (pepmeHm,
o0bpazosaHue Kucaoli cpedsl pacwennarowuli 6enaxu), HCl
(consHasA Kucaoma), nunasa
(bepmeHmm, pacwennarouuli
MOsI04HbIE HCUPBbI)
4, TOHKMIA KALWEYHUK — MeyeHb sbidensem #énys, Henub (amyneaupyem ucupsl),
ABeHaauaTMnepcTHan noodxcesny0o4HasA ncenesa svidesnsem MPUncuH, amunasa, Aunasa
KULLKa hepmeHMbl; OCHOBHOE NuwesapeHue
npoucxodum 30ecb
5. TOHKWIA KALWEYHUK — BcacelsaHue npocmelx seuecms Mpodonxaemcs delicmeue
BEPXHAA U CPEAHAA YACTU | (2/1H0KO3bl, AMUHOKUC/OM) U H#UPO8 hepmeHmMos, 8cacbisaHue
6. TONCTbI KALWEYHUK BcaceleaHue 800bl U HEKOMOPbIX -
sewecms, hopMUPOBAHUE KA08bIX
macc
7. MpAman K1LIKa 1 aHyC BoigedeHue Kano8bix MAcCC HapyHcy -
(Oepexkayus)

3aTem yuuTenb NPUBAEKAEeT yyallMxca K y4acTuto B 0bCyXaeHun sonpoca pybpukn «Moaymait. O6cygu.
Nopenucb». OH 06paLLaeTcs K HUM € BONPocom: «M3 Kypca XMMUKU BaM M3BECTHO, YTO B XO4,E XUMUYECKNX
peakuunit Katanusatopbl He pacxoayloTcs. ovyemy ke B TakOoM ciaydyae GepMeHTbl MOCTOAHHO
BblpabaTbiBAlOTCA  MULLEBAPUTENbHLIMM  KeflesaMu  opraHuMama? [loyemMy npuv  HapylleHUW KX
GYHKUMOHMPOBAHMA YEeNOBEKY HasHayaloT ¢epmMeHTbl B fieKapcTBeHHOW dopme?».  PepmeHTbl €O
BpEMEHeM MOTYT MOBPEXKAATbCA WAWM NOABEPraTbCA AeHATypauuu. ITOMY CNOCOHCTBYIOT KMCAOTHOCTD,
TEMNepaTypa, AeUCTBUE KeNyAoUHbIX GEePMEHTOB U U3MeHeHuA pH B nuwieBapuTenbHoW cucteme. Ana
noanep KaHnsa HOPMaJIbHbIX MPOLECCOB NULLLEBAapPEHUA U 0OMeEHA BeLLecTB GepMeHTbl AO0XKHbI MOCTOAHHO
06HOBNATLCA U CUHTE3MPOBATLCA. [PU HEeAOCTaTKe UM OTCYTCTBUM GEPMEHTOB NUTaTE/IbHbIE BELLECTBA He
pacLLennATCA U He BCacbIBaOTCA AOIKHbIM 06pa3om, YTO NPUBOAUT K: HApYLIEHUAM NUTAHNUA, AedbuumnTy
BUTaMWHOB M MMHEPA/IOB, PAacCTPOMCTBAM NULLLEBAPEHMUA (B34YTUE KMBOTA, AMapes, 6oaun B KusoTe). Tak
Kak aeduunT PepmeHTOB HEraTMBHO BAMAET Ha 340POBbE 4YeN0BEKa, WX JieKapCTBEHHble ¢GOpMbl
NPUMEHALIOTCA KaK 3aMecTUTe/IbHan Tepanus.

mquenb obpallaeT BHUMaHME yqaLlmMxca Ha pyBpuKy «NpumeHUTe nonyvyeHHble
3HaHuA». Nocne 3anonHeHua Tabaunupl NpoBoaMTCsa obcyxaeHume.
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MuwesaputenbHble Bbigpenaembie Ha kakue Ycnosua anAa npoTekaHuA
Kenesbl depmeHTbI LN BellecTsa
BeLecTsa BAUAIOT
CnioHHble enesbl | Amunnasa Yrnesoapl HentpanbHaa nam
(Kpaxman) cnabowenoyHan cpesa
(pH = 6,5-7)
Menesbl XXenyaka MencuH Benkn B kKucnow cpege
(akTMBMpYeTCA nog, (pH = 1,5-2,5)
BAMAHKeM HCl),
HCI (conanana kKnucnorta)
MopaxenypoyHasn Amunasa, TPUNCUH, Yrnesoapl, B wenoyHom cpeae
Kenesa Nvnasa 6enKu, *Knpbl (pH=7,5-8,5)—8
ABEeHaALaTMNepcTHOM
KULLIKe
MeyeHb Henub (He sBnAeTcA Kupbl B wenoyHom cpepe — B
dbepmeHTOM, ABeHaauaTMnepcTHoOM
OKasblBaeT KuLLKe
MexaHu4yeckoe
aencrene)
Xenesbl MenTtnaassl, MenTtuasbl, LLlenoyHana cpena — B
KULIEeYHUKa caxapasbl, Mnasbl Aucaxapuapl, KULeYyHnKe
KUPbI

B xoge O6CV)+([I,€HMH AenaeTca BblBOA, YTO BCaCbiBaHME BOAbl B KPOBb NpeaoTBpallaeT NnoTepto XNAKOCTU
OpraHN3mom, obecneunBaetr CTabuNbHOCTbL BHYTpEHHEVI cpegbl, noaadepxXunBaet HOpMasbHOE
apTepuanbHOeE AaBneHNE, a OCTAaTKM NULLUK B KULWWEYHUKE YNJIOTHAKOTCA U NpeBpaLlakoTCA B Kaa.

OLEHMBAHUE Ob6cypatoTcs cnegytowme Bonpockl M3 yyebHMKa:

1.

Moyemy B enyake obpasyetca camsb? [OTBET: OCHOBHAA NPUYUHA 06PA308AHUA CAU3U 8 HcesyoKe
— 30wWuma e20 CMeHoK om nospexcdarowezo Oelicmeua cobcmeeHHol Kucaomsl U
nuwesapumerssHoix pepmeHmos. Cauze obpaszyem moHKul, Ho NpoYHslli ca0l Ha nosepxHocmMu
HesnyoKa, npenamcmays MNPOHUKHOBEHUIO KUCAOMbI U hepMeHMOo8 K 3rumesnuasabHbiM KAemKam.
be3 causu cobcmeeHHas Kucaoma u ghepmeHmel paspyuwiunu 6l MKaHU #eayoKd, Ymo moeso 6ol
pusecmu K 2acmpumy, A38e U KposomeYyeHUsam].

Moyemy Kenesbl Kenyaka, NMOMMMO NULEBAPUTENbHLIX GEPMEHTOB, BbIAENAIOT U COJAHYIO
Kucnoty? [OTBeT: MKene3ol HesnyoKa 8bi0es5t0m COAAHYIO KUCA0MY 0 HECKO/bKUM NPUYUHAM: OHO
akmusupyem  nuujesapumessHsie  hepmeHmsol  (nercuH),  yHuYmoxaem  MUKpPOObI,
rnodeomasnusaem b6enKu K nepesapusaHuto u obecrieyusaem Kucnyto cpedy 8 xcesnyoKe).

Mpu 3ab6o1eBaHNN S3BOM KeNyAKA Y YE/IOBEKA XMPYPrUYECKUM NYTEM YOANAIOT YacTb Kenyaka.
KaKkue BelLecTBa pe3yabTaTe 3TOro MOryT Xy»Ke nepesapusaTtbea? ObocHylTe cBon oTBeT. [OTBET: B
nepsyto oyepedo 3ampyoHAemMca nepesapusaHue 6esKo08, MAK KAK yMeHbWaemca Kosau4ecmaso
hepmeHma rnerncuHa U CosAHOU KucCa10mel, Ymo Hapywaem Ha4yasasHsll aman pacuwenneHus
benkKos].

Kak Bbl gymaeTe, noyemy NeKapCTBEHHble TabNeTKn ¢ depmMeHTamMMU MOKPbLIBAKOTCA CreLmaibHOM
obonouykoi? [OTBeT: OcCHOBHAA Uesab MOKpbIMus mabnemoKk ¢ hepmeHmamu creyuasnbHol
060s04Kol — 3auUuMUMb hepmeHmol om azpeccusHoli Kucaoli cpedol xeayoKka u obecrieyums ux
aKmMueayuto mosbKo 8 KulevHuke)
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dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHunsaHua

Martepuan oueHnBaHus

MNepeuncnaet No NOpALKY 3Tarbl NULLLEBAPUTE/IBHOIO
npouecca B OpraHn3me 4esnoBekKa.

Bonpoc-oTseT, 3agaHue

Ob6bACHAET OCHOBHbIE OpraHbl, y4acTBYHOLME B
NULLLEBAPEHMUU, U UX YHKLUMN.

Bonpoc-oTseT, 3agaHue

Ob6bAcHAET nuuLeBapuTenbHble depmeHTbl (amunasa,
NencuH, 1Mnasa 1 Ap.) v BELLeCTBa, Ha KOTOPbIE OHU
BO34eMNCTBYIOT.

MoTunBauua, 4eATeNbHOCTb, BOMpPOC-
OTBeT, 3a4aHune

OnpeaenseT COOTBETCTBME MEXAY OpraHammu
nuuieBapeHns u pepmeHTamu, a Takxe 060CHOBbIBaET 3Ty
B3aMMOCBA3b.

Bonpoc-oTeeT, 3agaHre Ha
3aKkpensieHue, 3agaHme (paboyan
TeTpagb)
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PA3AEN 6 PASMHOXEHUE Y XKUBOTHbIX K1 HE/ZIOBEKA

Tema Ne HasBaHue Yacbl | YyebHuK| Pabouas
(ctp.) TeTpaab
(cTp.)
Tema 6.1 becnonoe paamHOXKeHUe KUBOTHbIX 2 24 14
Tema 6.2 lNonoBoe pasmHOXKeHUEe KUBOTHbIX 3 27 16
Tema 6.3 MU3HEHHbIN LMK/ NO3BOHOYHbIX }KUBOTHbIX 3 32 19
MCO-2 1
Tema 6.4 MNonosasa cuctema Yenoseka 2 36 22
Tema 6.5 Mpouecc onno40TBOPEHMA U BHYTPUYTpOobHOE 3 40 24
passuTtue
Tema 6.6 Bo3pacTHble nepnoabl YenoBeKa 1 44 27
Hayka, TexHonorus, »usHb. Obobuatowme 1 47
334aHuA
MCO-3 1
BCEro 17

KpaTtkuit 0630p pasgena

CrnocobHOCTb XMBbIX OPraHM3MOB K Pa3sMHOXEHUIO — OAWH U3 TNaBHbIX BMONOTMUYECKUX MEXaHM3MOB,
obecneynBatloWmMx HEMPEPbLIBHOCTb XM3HU B b1ocdepe. B pesynbTate MUAIMOHOB NET 3BOIIOLINU Y Pa3HbIX
rpynn »WBOTHbIX CcHOPMUPOBANUCL pasindHble GOpMbl  pasmHOXeHus. CyllecTByloline crnocobbl
PasMHOXEHUS MOXHO pasdennTb Ha [iBe OCHOBHble KaTeropuu: becnonoe m nonosoe. Y pasHbIX
CUCTEMATUYECKMX FPYNM KUBOTHbIX GOPMbl Pa3MHOMKEHMA U 0COBEHHOCTM 3MBPUOHANBHOIO Pa3BUTUA
pa3nnyHbl. Y GONbLIMHCTBA KMBOTHbIX MOTOMCTBO pPasBMBaeTcA M3 Alla; 3TOT NPOLEecC HasblBaeTcs
ANLEKNaaKon. B aTom cnyyae camKa OTKNaAblBaeT ONA0AOTBOPEHHbIE MM HEOMN/IOAOTBOPEHHbIE AliLa, U
3MbpMOHanbLHOE pa3BMUTUE 3aBEPLUAETCA BO BHELLHelM cpeae. Y XKMBOPOAALLMX *KUBOTHbIX ONI0A0TBOPEHUE
NPOUCXoAMUT BHYTPU OpraHM3ma, U OnNnoAOTBOPEHHAs AlLeKNeTKa (3urota) pasBMBaeTcAa B OpraHM3me
maTepu. B TeueHne onpenenéHHOro BpeMeHU 3apoablll NosyYyaeT NnuTaTeNbHble BELWECTBA OT OpraHnM3ma
MaTepu U NOABASAETCA Ha CBET MOJIHOCTbIO MM YaCTUUYHO Pa3BUTbIM. [locne poXKAEHWs NpoAo/iKaeTcs
OHTOreHe3s (MHAMBUAYaNbHOE pPa3BUTME), BKAIOYAIOLWMIK POCT MOJIOAOr0 OpraHM3ma, ¢opmupoBaHue
CTPOEHMA Tena U AOCTUXKEHME MOJIOBON 3penocTu. Y paga BbICOKOPA3BUTLIX KUBOTHbIX Habnlogaetca
poauTenbckoe noeBegeHne — bGuonormyeckas 3abota o notomctee. Takme OeNCTBUA, KaK CTPOUTENbCTBO
rHé3nd, KopmieHue, 3awmTta M obyyeHue, 3HAUYUTE/IbHO MOBbLIWAIOT LWAHCbl BbIXKMBAHUA MOTOMCTBA M
obecneynBatoT 3KOOrMYECKUI ycnex Buaa.

BseaeHue B pasgen

Yuawmmes npegnaraeTcs NpoYnTaTbh BBOAHYHO YaCTb TEMbI B yY4EOHUKeE, NOC/Ee Yero obCyKAatoTca BONpPOChI:

e Y KaKMx UBOTHbIX Habnwopgaetca xusopoxkaeHune? [OTBeT: MHueopoycdeHue 8 OCHOBHOM
Habadaemcsa y #UsomMHbIX, OMHOCAWUXCA K KAACCy Mmaekonumarowux. Kpome moeo, Hekomopeole
pbibbl, MPECMbIKAIOWUECA U 3eMHOB0O0HbIE MAKM(E CTOCOOHbI K HUBOPOHOEHUIO].

e Kakue XuMBOTHble 3aboTATcA 0 notomcTee? [OTBeT: 3a60ma 0 nomomcmee 8 ¥UBOMHOM Mupe
nposensemcs 8 pPasHbIX (POPMax U Yauwe 8ce20 XapakmepHa 014 MAeKonuMarowux, nmuu,
HeKomopbix polb, NPecmMbIKArOWUXCS U HACEKOMbIX].

e Kakoil TN pasmHOXeHUA XapaKkTepeH ans Yenoseka? [OTBeT: Yesn08exk pazmHo#aemcs nosaoesbim
crnocobom. 3mo npoucxooum 8 pe3ysibmame CAUAHUS N0s108bIX KAemoK 08yx ocobell — MyHt4uHbl
U HeHWUHbL.]

e Yem oT/iMyaeTcA pasBMTME YENOBEKA MOC/AE POMAEHUS  OT pasBUTUA KUBOTHbIX? [OTBeT:
Mocnepodogoe pazsumue YesnoB8eKa omsauv4aemca om HusomHsix padom ocobeHHocmeli: bonee
0aUMenbHLIM pazeumuem Mo3s2d, Heobxo0UMOCMbIO COYUAAU3aUUU, 8bICOKOU cnocobHOCMBbIO K
obyyeHuro u 6osee NPoooAXCUMeEIbHbIM NepuodoM B0CMUMEHUA camocmoamensHocmul.
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becnonoe pasmHoOXeHUe XXUBOTHbIX
Tema 6.1 ¢ YyebHuK: cTp.24
e Pabouas Tetpagpb: cTp. 14

MopacTaHaapThl 8-2.1.1,8-2.1.2
Lenn obyueHus O6bacHAET npouecc 6ecnosioro PasMmHOXKEHUS Y )KUBOTHbIX.

Pasznunuaet popmbl 6€CNONOro PasMHOKEHUA Y 6ECNO3BOHOYHbIX *KUBOTHbIX.
Hasbiku XXI Beka YmeHune 060CHOBbIBaTb CBOU MbIC/IN; BbipaxKaTb CBOU UAEU U CAYLIATb APYIuX;

CNOCOBHOCTb K KPUTUUYECKOMY MbILINEHMIO; 3HaHWe MeToaoB cbopa
MHpOpPMaLUN NYTEM NCCNeA0BAHMA; COTPYAHMYECTBO; KOMMYHUKALMSA; YMEHUE
HaxoAWTb NyTW peLleHna npobaem; MHGOPMaLMOHHAsA FPaMOTHOCTb;
WMHTEPAKTUBHOCTb; HaBbIKM MCNO/b30BaHMA UKT.

BcnomoratenbHble Tabnunupl, M306paxkeHna U BUAEOMaTEPUaAsbl, OTHOCALMECA K dopmam
cpeacrsa 6eCnosioro PasmMHOMEHUA Y PaCTEHUIN U }KUBOTHbIX.

INEeKTPOHHbIe https://www.youtube.com/watch?v=ILPDmUGCN64

pecypcbli https://www.youtube.com/watch ?v=FLRtpschKe0

https://study.com/academy/lesson/video/types-of-asexual-reproduction.html|

KpaTKuii nnaH ypoka.

Motusauua. Popmbl pasMHOMXKEHMA, BCTpeYatoLmecsa B Npmpoae .
O6bacHeHue. Popmbl 6eCNoN0ro PasmHOKEHUA *KUBOTHDIX.
UccneposaHue. becnonoe pasmHoXKeHne opraHM3moB.
O6bAacHeHue. OcobeHHOCTM HeCcno0ro PasMHOMKEHNSA KUBOTHbIX.
3aKkpenneHue.

OueHuBaHue.

YT06bI BbI3BaTb MHTEPEC K TEME, YYALLMMCA 3343at0TCA BONPOCHI 0 GOPMaXxX PasMHOMKEHUS,
BCTpeYatlowmxca B XMBOW npupoae. [anee 3agatotca Bonpocbl: «YTo Takoe pasmHoxeHue? Kakoe
3HauyeHue MmeeT 3TOT npouecc?» «Kakme OCHOBHble GOPMbI PA3MHOMKEHWUA CBOMCTBEHHbI BCEM KMBbIM
opraHusamam, obuTaloWmMm Ha 3emne?». ITM BOMNPOCHI NOBYKAAOT YYEHWKOB K Pa3MbIWNEHUIO WU
obcyKaeHuMo.

Becnonoe pasmHoKeHMe- 3To npouecc 06pa3oBaHMUA HOBOrO OpraHn3ma U3 PoAUTENbCKUX
KNeToK 6e3 onno40TBOPEHMSA, TO eCTb M3 04HOM0 OpraHu3ma. B aTom cnyvae NOTOMCTBO pa3BMBaETCA TONbKO
OT OA4HOMO POAMTENA U TEHETUYECKM UAEHTUYHO eMmy. OCHOBHble 0CO6EHHOCTM BECNONOro Pa3MHOMKEHUA:
yyacTMe TO/NbKO OZHOrO0 pPOAMTENs, OTCYTCTBME MOJIOBbIX K/IETOK, He BO3HMKAET T[EeHeTUYEeCKoro
pa3Hoob6pasua, NPOLLECC NPOUCXOAUT BbICTPO. Becnonoe pasmHoOKeHWe NPenMyLLLECTBEHHO BCTPeYaeTcs y
YKMBOTHbIX C NPOCTOMN OpraHu3aunen.

DeatenbHocTb. becnosoe pasmHoXKeHne opraHM3MoB.

[NA yCBOEHMA HOBbIX 3HAHWUI YYaLLMMMCA OpraHM3yeTcsa NpakTuyeckan pabora.

YYEeHUKM BCNOMMHAIOT Gopmbl HECMONOro PasMHOMKEHUA Yy PACTEHMI U 3aMOJHAIOT NPeasOKEHHYI0 B
y4yebHuKe Tabauuy, NpesBapuTesibHO NepeHecs ee B TeTpaab.

O6bACHAIOMCA 80MPOCHI 0715 06CYHOEeHUsA:

e becnosoe pasMHOXeHMe — 3TO TUM PA3MHOXKEHUSA, NPOUCXOAALWMI C Yy4acTUEM TOJIbKO OAHOr0
pPOAUTENbCKOrO OpraHuama. B pesynbTaTe 3TOro npouecca HOBble OpPraHU3Mbl TEHETUYECKM
WAEHTUYHbI POAUTENIO.

e [lonoBOE pasMHOXKEHME MPOUCXOAMUT OBbIYHO C yyacTMem ABYX pPoguTesneil U COonpoBOXKAaeTca
NnoABNEHNEM TEeHETMYECKOro pa3Hoobpasus. becnosoe pasmMHOMKeHMe npoucxoauT 6bICTpo, a
nonosoe TpebyeT 60/blle BPpEMEHMU.
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e VY XMBOTHbIX C MPOCTON opraHusauueir Habnogaetrca 6ecnonoe pasmHoxeHue. Hanpumep, y
[OXAEBOro YepssA Noc/ie pasae/ieHNA Ha YacTU KaXaan 4aCTb MOMKET BbIXKWUTb M Pa3BUTHCA B HOBbIN
OpraHunsm.

Mpumepom dopm 6ecnonoro PasmHOMNKEHUA Yy HKUBOTHbIX MOXKHO Ha3BaTb MOYKOBAHUE.
Yawe Bcero 3ToT npouecc HabaogaeTca y KMIWEYHONOAOCTHbIX U NpeacTaBuTeneit tuna rybok. Ha tene
poamuTeNbCKOro opraHusma obpasyeTcAa BbiNAYMBaHME (MO4YKa), KOTOpPOE HauyMHaeT pacTty, a nocne
npeBpalleHns B HOBbIW OpraHM3M oTaenseTcd M QYHKLMOHMpPYeT KaK camocToAaTesnbHas o0cobb.
®pazmeHmauyus Takxke asnsetca dopmoi becnonoro pasmHoxKeHusa. Mpu pasgeneHnn opraHM3ma Ha vyacTu
Kak[as 4acTb cnocobHa NpeBpaTUTbCS B HOBbIM OpraHn3am. Takoi cnocob pasmHOMKeHUA BCcTpedvaetca y
KMLLUEYHOMONOCTHBIX, HEKOTOPbIX MJOCKMX M KO/MbYaTbiX YepBel, a TaKkKe WINOoKoXKKX. becnonoe
pasmMHoOXXeHMe 06blMHO npeobnagaetT B YCNOBUAX CTabWMAbHOW cpedbl, YTO CBA3AHO C OTCYTCTBMEM
HacneACTBEHHOM WM3MEHUYMBOCTM M COXPaAaHEHMEM YXKe afanTUPOBAHHbLIX reHoTunoB. OpfHako B
N3MEHSIOLLMXCA UM HEBAronpUATHbLIX YCI0BUAX OTCYTCTBME FreHETUYECKOro PasHOO6pPa3uA MOMKET UMETb
HeraTMBHble NOCAeACTBUA (Hanpumep, TPYAHOCTU ¢ aganTauneit). Takol cnocob pasMHOXKEHWUs BbIroAeH ¢
TOYKM 3peHUA BbICTPOTbI U SKOHOMUU SHEPTUM, HO C IBOJIIOLLMOHHOM TOUKM 3PEHUSA OrpaHMUYEH, NMOCKOJIbKY
He CO34aéT reHeTUYecKoro pasHoobpasus.

dopma KpaTkoe onucaHue Mpumepsl buonornueckue
6ecnonoro OopraHM3smos 0CO6eHHOCTU U 3HaueHue
pa3sMHOXeHUA
MouykoBaHue Ha matepuHcKom opraHusme Mapa BbicTpoe pasmHoXeHue,
ob6pasyeTca He6ONbLLUONM BbIPOCT npu 61aronpuATHBIX
(nouka), KoTopblii NpeBpalLaeTca ycnosuax obpasyet
B CAMOCTOATE/IbHbIN OPraHmU3m. KONOHUMN.
®dparmeHTauun Teno pasgensaeTca Ha YacTu, U Mopckas BcTpeyaeTca y opraHMamos
KarKaan 4yacTb 06pa3yeT HOBbIN 3Be3aa, C BbICOKOM CNOCOBHOCTLIO
OpraHu3m. HeKoTopble K pereHepauuu.
yepsu
BeretatusHoe N3 cneumnanbHbIX CTPYKTYp Tena Mnockuii yepsb | Mpouncxogut 6haropapa
pa3smMHoOXeHue dbopmMpytoTCA HOBbIE OpraHM3mbl. | (NaaHapwms) CNOCOBHOCTU KNETOK K
(8 pedkux cayyasax anddepeHumaunu.
Y HUBOMHbIX)

B KoHLe ypoOKa yunTenb NpUB/EKaeT ydawmxca K obcykaeHunto Bonpoca B pybpuke «Mogymai. Obecyau.
Nopgenucb». OH 3a4aéT Bonpoc: «OpraHW3mbl, pasmHoXKalowueca Hecnonbim NyTéM, B OT/IMYME OT
OpPraHM3MOB, Pa3MHOaIOLWMXCA NOJIOBbIM CNocobom, MeHee NPUCNOCOBaEHbl K U3MEHEHUAM YC0BUIA
OKpyXatoulein cpeabl. Kak Bbl AymaeTe, ¢ Yem 3TO CBA3aHO?» B xoze obcyxaeHUs yyalmecs npuxoaaTt K
BbIBOAY, YTO Npu 6ecnonom PasMHOMEHUM He BO3HMKAeT reHeTUYecKoro pasHoobpasus, NosTomy BCe
0cobM MMetoT 0ANHAKOBbIEe NMPU3HaKKM. 10 3TOM NPUUYMHE NPU U3MEHEHMM YCNOBMIA Cpesbl He MOABAAITCA
0cobu, cnocobHble NPUCNOCOBUTLCA K HOBbLIM YCA0BUAM, U PUCK BbIMMPAHUA NMONYAALMN BO3pacTaeT.

mquenb obpallaeT BHUMaHMe y4almxca Ha pybpuky «MpumeHuUTe nosnyyeHHble
3HaHMA» N 3aKpenaaeT UX 3HaHUA O 6eCcnoNoM PasMHOMEHUM XKMBOTHbIX C MOMOLLbIO NPeACTaBNEHHOTO

3agaHuA. CpaBHMBAETCA PAa3MHOMKEHNE UHPY30pUN-TYdenbkn 1 rngpsl. MHY30pmua pasmHoXKaeTca NyTém
AeNeHUs Ha ABe paBHble YacTW. napa pasMHOXKAEeTCA NOYKOBAHMEM, NPW KOTOPOM: HOBbIM OpraHusm
06pasyeTca TONbKO OT OAHOMO POAMUTENLCKOrO OpraHM3ma, Ona040TBOPEHME HE MPOMCXOLMUT, MONOAAA
rmapa ABAAeTCs TOYHOM reHeTUYECKOW Konuel poanTeNbCKOM, NPOLLECC NPOTeKaeT BbICTPO, U 33 KOPOTKOE
Bpems 06pasyloTcs HoBble 0cobu.

OLEHMBAHUE Ob6cyxpatoTca cnepytowme BONpochl B y4ebHUKe:
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Moyemy npu Hecnonom pasmHoKeHUM o6pasyloTcA ocobu, ABAAOLMECA KOMUEH MaTePUHCKOro
opraHusma? [OtBeT: [lpu 6ecrnosom pasmMHOMEHUU ydyacmeyem mosbKo O00uH podumens, U
2eHemudeckuli mamepuasn He U3MeHAemcsa, M03mMomy Hogble 0cobu MoAHOCMbIO UOEHMUYHbI
pooumesnibCKOMy opaaHu3my. |

Kak cBfzaHbl mexay coboi npoueccbl ¢parmeHTaumm m pereHepauum? [OTBeT: PpaemeHmayus
803MOXHa bra200apa peseHepayuu, MAK Kak u3 4yacmeli mena ¢opmupyromca Hossle 0cobu
(Hanpumep, mopcKaa 38e30a, NaaHapus).]

He oTHocuTcAa K 6Becnonomy pasmHoxkeHuto: [OTeeT: D.]

Kak Bbl AgymaeTe, B 4YeM MNpeuMmMyllecTtBa M HeaocTaTkKM 6ecnosoro pasmHoxeHus? [OTBeT:
Mpeumywecmsa: bbicmpoe pasMHOMCEeHUe, HU3KUe 3Hep203ampamsi, 00CMAMOYHO 00HO20
podumens. HedocmamkKu: Hem eeHemu4yecko2o PasHOoObPa3uUs, CAOHHO adanmuposamecsa K
U3MEHAIOUWUMCA YC108UAM, B03MOMCHA nepedaya mymayuli U3 noKosieHUs 8 NoKoseHue. )

Korga mbl BCKanblBAaeM 3eM/110, TO MHOrA4a CAy4aliHO pa3spes3aem AOXKAEBbIX YepBel nonaTtoi. YTo
Npou3oiaeT c YepBeM, ecin oH ByaeT paspesaH Ha aBe yactn? [OTBeT: Ecnu nepedHAs (20a108HaA)
yacme ocmaHemcsa yenoli, Moxem npousolimu pezeHepauus, U 0BpPexOEHHAA 4Yacme
soccmaHosumcA. 3a0HASA YaCMb, KaK Npasuso, He obpasyem Hosyto ocobb u nozubaem.]

Bo Bpema O6CV)K,£I,€HMFI BaXHO, yTObbI YYEHUKU CBOGOAHO npeagnarasan sCe BO3MOXHble OTBETHI.

dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHmnsaHua Marepuan oyeHuBaHuA

B 06|.I.I,eM Bunae obbACHseT becnosioe PasMHOXeHHNe. JeAatenbHocTb, BONPOC-OTBET

MepeuncnseT n obbACHAET GopMbl HECNONOro pasmHoXKeHua | Bonpoc-oTBeT, 3agaHue
y 6eCno3BOHOYHBIX }KMBOTHbIX.

YcTaHaB/MBaET CBA3b Pa3/TNYHbIX d)opM Pa3sMHOXeHNA C 3apaHue gna 3aKpensieHuna, Bonpoc-
KUBOTHbIMWU, KOTOPbIM OHU NPUCYLLNA. OTBET, 3a4aHuNe

MonoBoe pasMHOXXeHUEe }KUBOTHbIX

Tema 6.2 ® YyebHUK: cTp.27
e Pabouyas Tetpagb: cTp. 16

MoacraHaapTbl 8-2.1.3,8-2.1.4

Lienn obyueHus O6bsACHAET NpoLLEecc NOJI0BOr0 PasMHOMKEHUS KUBOTHbIX
OnucbIBaeT }KU3HEHHbIN LKA NO3BOHOYHbIX }KMBOTHbIX

Hasbiku XXI Beka YmeHune 060CHOBbIBaTb CBOU MbIC/IN; BblpaxKaTb CBOU MAEU U CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILLIEHWNIO; 3HaHWE MeToA0B cbopa
MHbOpMaLUM NYTEM UCCeL0BAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMeHne
HaxoauTb NyTK peleHns npobaem; MHGOPMALMOHHAA TPAMOTHOCTb;
MHTEPAKTUBHOCTb; HAaBblKN Mcnoab3oBaHnA UKT.

BcnomorartesnbHble MnakaTbl, U306paxkeHuns, BugeomaTepmasbl, OTHOCALLMECA K becnosomy

cpepcTBa PA3MHOXEHMUIO.

INEeKTPOHHbIE

pecypchbl

KpaTKuii nhaH ypokKa.

MoTuBauyua. OTKNaAbiBaHUE AUL, Ha NpMMepe NTUL,.
O6bsacHeHue. CTpoeHMe NOMOBbIX KAETOK.
UccnepoBaHue. becnosioe pasmHoXeHMe OPraHM3mMOB.
O6bAacHeHue. [10/10BOE Pa3sMHOXKEHME KMUBOTHbIX.
3aKpenneHue.

OueHuBaHue.
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YT06bI BbI3BaTb MHTEPEC K TEME, YUMTE/b 0BpaLLaeT BHUMAHME YYaLLMXCA Ha UCTOPMUIO,
npvBeAEHHY0 B Hayane naparpada. 3atem OH 3afaéT Bonpocbl: «Kak Bbl AymaeTe, Kakue KUBOTHbIE
Pa3sMHOMKaIOTCA OTKAaAbIBAHMEM ANLL?», «KaK MOXHO OT/IMYUTL KMBOTHbIX, KOTOPble OTK/AaAbIBAIOT ANLa,
OT TeEX, KOTOpble POXKAatOT AETEHbIWen?», «BcTpeyanucb M Bam MpMMepbl cnocoboB pPasMHOMKEHUsA
KMBOTHbIX B NPUpPOLE?». TN BONPOCHI NOBYKAAOT YYALLMXCA K Pa3MbILWIEHUIO U 06CYKAEHUIO.

MonoBoe pasmMHOXeHWe 3To npouecc obpa3oBaHMA HOBOro OpraHMamMa B pesysbTaTe
CANAHUA ABYX PA3HbIX MOJIOBbIX KNETOK - MYXKCKOM (Cnepmato3onia) U KeHCKoM (AALEeKNEeTKM), TO ecTb B
pesysbTaTte onnogoTBopeHus. Nonosbie KNeTkn (rameTtbl) 06pasyloTca B pesyibTaTe Meio3a: y CaMoK B
ANYHMKAX, Y CaMLOB B CeMeHHWKax. B obpasytoluelica nocne oniogoTBOPEHUSA 3UroTe obbeguHAeTCs
reHeTU4Yeckas MHpopmaLma o0bomx poauTenen, YyTo NPUBOLMUT K reHETUYECKOMY pa3zHoobpasuto. OpraHmnsm,
BO3HMKAIOLWMIA MPU NOJIOBOM PasMHOMNKEHWUU, MOXOXK Ha poauTesnein, HO He ABSETCA MX TOYHOWN Konue.
MosoBoe pasMHOMKEHME 3TO ecTecTBEHHAs popmMa pasMHOXKeEHUSA, KOTopas obecrnevymBaeT HENPEPbLIBHOCTb
610N10rMYecKoro BUga 1 ero reHeTMYecKoe pasHoobpasune. ITOT NPOLLECC UTPAET BaXKHYHO POJib B 3BOIOLMMU
YKM3HM M afanTalmm KMUBbIX OPraHNU3MOB K OKpYKatoLLel cpeae.

Aliueknemka (WM 0BOUMT) — 3TO NOSIOBAA KneTka (rameTta), GOpMUPYIOLLLAACS Y }KEHCKMUX OPraHU3MOB A1
NMo/sI0BOro pasmHoxKeHuns. OHa ABASETCA Ha4ya/IOM HOBOM 0COOM Y KaXKaoro BUAa U HECET KaK reHeTUYECKYo
nHpopmaumio, Tak U 3anmac NUTaTeNbHbIX BeEWECTB ANA pa3BuTuA. MembpaHa ANWUEKNEeTKM BO Bpems
onnoaoTBopeHMa obecneymMBaeT NPOHUKHOBEHME TONIbKO OAHOro crnepmartosomnga. Mexxay membpaHoit
KNEeTKU U GONIMKYNAPHBIMM KIETKAMW HAXoAMUTCA NPO3PadHbliit GeNKOBbLIN CAOM, KOTOpbI obecneynsaeT
pacno3sHaBaHWe 1 cneunduUeckoe coeauHeHMe co cnepmaTtosonaom. Liutonnasma AnLeKNeTkn obbIYHO
borata nuTaTe/ibHbIMU BELLEeCTBaMM, HEobXxoaMmbIMK AnA obecnevyeHUs paHHMX 3TanoB ambpuoreHesa.
HeonnoaoTBopéHHaa sAlUEKNETKAa COAEPKUT raniougHbiii (n) Habop xpomocom. B oTanume ot
cnepmarto3ouaa, AanueKkneTka He obnagaeT akKTUBHOWM NOABUMKHOCTbIO. Crepmamo3oud — 3TO NosoBas
KNeTKa, 0bpasylolianca y MYKCKMX OpraHM3mMoB M MMelowas rannougHsiii (n) Habop xpomocom. Ero
OCHOBHa#A GYHKLMA ONN0A0TBOPEHUE ALEKNeTKN. CNepmaTo30u COCTOUT U3 FONI0BKU, LEWKKU U KIYTUKaA.
Fo/IoBKa COAEPXMT A4PO, a Ha €€ nepeaHelr 4YacTu pacnosiaraeTcs akpocoma, B KOTOPOM HaxoaaTcA
rMaponmMTUYeckne bepmeHTbl. ITM GepMeHTbl PACTBOPSAIOT HapYXKHYH 000/0UYKY ANLLEKNETKKU, nomoras
cnepmarto3ouay NPOHMKHYTb BHYTpb. LLelika coeguHAeT ronoBKy CO KryTMKOM M obecneuymBaeT ero
ABUXKeHMe. B Wwelike pacnonoxxeHo 60/1blUoe KOIMYeCTBO MUTOXOHAPUIA, KOTOPble BblpabaTbiBalOT SHEPTUIO
B dopme ATD, Heobxoanmyo Ana ABUKeHUA. KryTUK ANMHHAA U TOHKaA NoABUMKHAA CTPYKTYpa, cocToALw,an
13 MMKoTpybouek, obecneumBaeT akTUBHOE ABUMKEHME CepmaTo3onaa.

DeatenbHocTb. [0N10BOE Pa3MHOMKEHUE Y PacTEHUIN U JKUBOTHDIX.

[nAa ycBOEHWs HOBbIX 3HAHWM OpraHM3yeTcA npakTMyeckaa pabota. C 3TOM Uuenblo yyawmecs
pPaccMaTpPUBAOT PUCYHKM B y4ebHMKE U CPaBHMBAOT MPOLLECC MONIOBOrO PAa3sMHOMKEHWUA Y PacTEHUA U
YKMBOTHbIX. 3aTEM OHUW PUCYIOT TabanLYy B TETPAAM U 3aNONHAIOT eé.

ObvsCHAIOMCA 80MPOCHI 015 06CYHOEHUSA:

e CXOACTBA: U Yy PacTEHWUM, U Y KMBOTHbIX Y4aCTBYIOT A,Ba TUNA raMeT, NOJI0BbIE KNETKM Y4acCTBYIOT B
06pa3oBaHUM NOTOMCTBA, B pe3y/bTaTe ONA040TBOPeHMA obpasyeTtca 3urota. Pasnuuma: vy
MOKPbLITOCEMEHHbIX PACTEHUI MyKCKaa MOJI0BasA KAeTKa Has3blBAeTCA CNEepMUI, Y MUBOTHbIX
MY>KCKasn No/I0Bas KJeTKa Ha3blBaeTCA cnepmaTosons,

e /I3 cMAHKA AlLEKNETKU U cnepmaTo3onaa obpasyeTcs 3MroTa, M3 KOTOPOW pasBMBAETCA 3apoablLl
(3mbBpuroH). B panbHeliliem 3apoAblil pacTéT U NpeBpallaeTcs B NOJAHOCTbIO CHOPMMPOBAHHbIN
OpraHu3m.

o

MonoBoe pasMHOXKEHUE Y KMBOTHbLIX NPOUCXOANUT B Pe3yibTaTe CANAHUA NONOBbIX KAETOK
caMua M caMku (cnepmatosomnga u ANLEKNETKM). ITOT NpoLecc Ha3blBaeTcA ONI040TBOPEHUEM, KOTOPOE
MOMeT ObITb BHYTPEHHUM UM BHELIHMM. BHelHee oNa10A0TBOPEHNE — 3TO CAUAHUE MYMKCKUX U Y KEHCKMX
MO/IOBbIX KNETOK BHE OPraHU3ma, TO ecTb BO BHELUHEN cpese, B OCHOBHOM B BoAe. Ecnm onnogoTtBopeHme
He MPoOMCXOAMT B BOZE, MOJIOBblE KJAETKM Ha Cylle BbICbIXalOT U TEPAKT NOABUMKHOCTb. Camubl U CaMKu
BblGpacbIBatOT NONOBbIE KNETKM B BOAY O4HOBPEMEHHO. Tak KaK BEPOATHOCTb ONJ10A0TBOPEHUA HU3KaA, B
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BOZY Bblaensetcsa 60abLIOe KONNYECTBO AWLL U CepMaTo3onaoB. YacTb rameT nornbaeT Bo BHeLIHel cpefe,
1 06bIYHO TaKMe opraHM3mMbl He 3a60TATCA 0 NOTOMCTBE.
STOT TMM ONJIOA0TBOPEHUA XapaKTepeH ANA HEKOTOPbIX
rPynn »WBOTHbIX, MPEUMYLLECTBEHHO ObUTalOWMUX B
BOAHOW cpeae — pblb, BOAHbIX amMPUOUt U HEKOTOPbLIX
6ecno3BoOHOYHbIX. BHYyTpeHHee onnoaoTBOpeHNE — 3TO
CNNAHUE rameT BHYTPU OpraHuM3ama camku. [OCKONbKY
3apoaplll pa3BMBaeTCA BHYTPU Tena, OH 3aWwMUWEH OT Camey MHTO3 Pabouan nuena
HEraTMBHOTO ~ BO3AEICTBMA  OKpYKalOWeEN  cpesnbl. Muentl () Cnepmacsoni™y, S C) -7 SIS 2
(n) OnnoaotsopeqHvg
OnnopoTBopeHMe  MpoxoguT 6Gosnee  ycnewHo U
3$dEKTMBHO, NOITOMY HET HEOHXOANMOCTH B HONbLLIOM seiion
Kosunyectse Auu. BHyTpeHHee onjaoAoTBOpeHue Marka (2n) — Aiiueketka (n)
XapaKTepHO T[NaBHbIM 06pasom A1a  XKMBOTHbIX, hienos Gﬂgf:f;::g::::: s
OOMTAlOWMX Ha cylle — MPeCcMbIKAoWMXCa, NTUL U
MAeKonuTatrowmx. HekoTopble BOAHble OPraHM3mbl, HanpUMep aKy/bl, TaKXKe pPasMHOXKATCA NyTEM
BHYTPEHHEro onaofoTeopeHua. [lonoBoe pasmMHOXEHWE, CO34aBas reHeTUYeckoe pasHoobpasue,
nosblWwaeT cnocobHOCTb BUAA afanTMPOBATLCA K M3MEHEHUAM OKpyXKatowen cpeabl. XoTa 3TOT cnocob
TpebyeT 60/blUe 3HEepPrnn, oH obecnevmBaeT JONTOBPEMEHHOE BbIXKMBaHWME NOTOMCTBA.
MapTeHoreHe3 (OT rpevyeckux cnoB parthenos — «AeBYLIKa» U genesis — «BO3HUKHOBEHME») — 3TO
npoLecc, NpM KOTOPOM U3 HEOMNOAOTBOPEHHOWN ANLEKNETKM CaMKM Pa3BMBAETCA HOBbIA OpraHM3m. 3To
ocobasa dopma NONOBOro pa3sMHONKEHUA, KOTopaa npoucxoauT 6e3 yyacTua cnepmartosonaa. Bo mHormx
CNly4aAx Pa3BMUBAIOTCA TOJIbKO YKEHCKME 0COOM, TaK KaK MYMKCKOM reHeTUYecKuii maTepuan He yyacTByeT.
Ecnn AaluekneTka passBuBaeTca 6e3 peaynavkauum xpomocom, obpasyertcs ranaougHasa ocobb; ecau
NPOUCXOAUT YABOEHME XPOMOCOM, pPasBMBaeTCA AunaomaHaa ocobb. apTeHoreHe3 BCTpevaeTca y
HEKOTOPbIX HACEKOMbIX (MUYésibl, MypaBbK), HEKOTOPbLIX NPECHOBOAHbIX PbI6 U AadHMIA. XOTA 3TOT npouecc
NO3BONAET PA3MHOXKATLCA B HEHNAronpUATHbIX NN 6e3CaMU,0BbIX YCOBUAX, OH HE CO34aET reHeTUYECKoro
pa3sHoobpasus.
Y MBbIX OPraHM3MoB NPOLLECC NPEBPALLEHMA 0COOU, MOABUBLLENCA U3 ANLA UK B pe3ybTaTe POXKAEHWUSA,
BO B3POC/IyI0 0COOb Ha3bIBaETCA pa3BUTUEM. Pa3BUTME AeNUTCA HA ABA OCHOBHbIX TUMA: NPAMOE Pa3BuTHe
- AETEHbIW MOPGONOrMYECKM OYEHb MOXOXK HA B3POCAYHD 0cobb. OH MPOCTO PACTET, yBEANYMBAETCA B
pasmepax 1 NPOUCXOAUT Pa3BUTME OpraHoB. Henpsamoe pasBuTUe -AETEHDIW He NMOXOX Ha B3pOC/yto 0cobb
Mo CTPOEHUIO U 00pasy KWM3HW, BHELWHUNA BUAL U PYHKLMOHMPOBAHWE OPraHOB OT/AMYatoTcA. [eTéHbIw
NocTeneHHO NPOXOAMT HECKObKO CTaAUM, NpeBpaLLanch BO B3pPOCayo 0cobb. JIMYMHKA M B3pocaas ocobb
MOTYT XWTb B pasHbIX cpefax. [locTeneHHO pa3BMBAIOTCA HOBble OpraHbl. Y HaceKOMbIX MpU 3TOM
npoucxoamT metamopdos — MoJIHOE WU HEMOJIHOE NpeBpaLLeHHMe.
MpeacTtaBneHHas Tabanua cuctemaTnsMpyeT 0CO6eHHOCTH, 3Tanbl U 3HAYEHWE MONOBOrO PA3MHOMKEHUA Y
Pas/INYHbIX KMBOTHbIX. OHa MOXET UCNONb30BaTbCA A1A 0606LWeHNA B KOHLLE YPOKA, ANA CPaBHEHWA
nosIoBoro 1 6ecnosioro pazmHoXKeHUA. YUnTenb MOXKeT 3aZ,aBaTb y4eHMKaM BOMPOCHI MO NYHKTam Tabaumubl,
npeanaratb COCTaBUTb CPABHUTENbHYIO TabaunLy, MOPYYUTb HAPUCOBATb CXEMY LIUKAIUYECKOTO Pa3BUTUA.

Matka

Camey nuensl
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NpPeuMyLLecTBEHHO B
BOAE

O6bacHeHue Mpumepsbl buonoruyeckoe
3HauyeHue

CywWwHOCTb NonoBoro | Yyactue gByx ocobeit MTuusl, Co3paéT reHeTUYeCcKoe

Pa3sMHOXeHUnA (camkun n camua), B MAEKOMUTAKoLLME, pa3Hoobpasue,
pesysibTarte npecmblKaloLmecs, nosbillaeT
onJo40TBOPEHUA 3eMHOBOJHbIe CNOCOBHOCTL K
obpasyeTcs HOBbIM aganTaumu.
OpraHusm.

O6pasoBaHue ramer B nonosbIx Kenesax Bce KMBOTHbIE, Mepepaya
(AnYHMKaxX M cemeHHMKax) | pa3mHoKatoumecs reHeTU4ecKoro
obpa3sytoTca ocobble NONOBbLIM NMyTEM martepuana
KNeTKM and cnepyowemy
OonNoA0TBOPEHUA — NOKONEHUIO
AMLEKNeTKa 1
cnepmartosoug,

BHyTpeHHee OnnopoTBOpeHme MTrubl, Bonee 6e3onacHoe

oniopo0TBOpPEeHue NPOUCXOAMUT BHYTPM MJIeKOMNUTaoLLNE, pa3BuUTME 3apoablLLa,
OpraHn3ma camkm HeKoTopble 3aWmTa OT BAUAHUM

npecmblKatoLmecs, BHELWHeN cpeapl
HaceKkomble

Hapy»kHoe OnnopoTBOpeHme Pblbbl, HEKOTOpble BbicOKa BEpPOATHOCTb

on/iogo0TBOPEHue NPONCXo4MUT BHe Tesa — 3eMHOBOJHbIe rmbenun 6onboro

KoJiMyecTBa ramer,
noatomy obpasyetca
MHOro4YmncieHHoe
MOTOMCTBO.

PassuTtue 3apopgbiwia

O6pasoBaHuMe HOBOTO
opraHusma us
onJIo40TBOPEHHOM
ANLEKNETKM (3UrOTbI)

Y 60nblIMHCTBA
MIEKOMUTAIOLLNX-
BHYTPUYTPOBHOE; Yy NTUL,
N NPEeCMbIKaoLMXCA — B
Aanue.

B 3aBMcHMMOCTHM OT
BMAA OpraHM3ma
OCHOBbIBAETCA Ha
Pa3/INYHbIX TUMNAX
pasBuUTUA.

Mpeumyuecrea
NOTOMCTBa,
BO3HMKAIOLLEro B
pesynbraTte Nnonosoro
Pa3sMHOXeHHUA.

leHeTnyeckoe
pasHoobpasue,
YCTOMYMBOCTD K
MyTaumMaM, cnocobHoCTb
K agantaumm

Mo 3TUM NprYMHam
NON0BOE Pa3MHOKeEHME
LUINPOKO
pacnpocTpaHeHo y Bcex
MHOTOK/IETOYHbIX
UBOTHbIX.

UrpaeT Ba*KHYHO po/ib B
ecTtectBeHHOM oTbope,
obecneuunBaer
YCTOMYMBOCTb
nonyaaumu.

Yuutenb npuBieKaeT Y4eHMKOB K 06CyKaeHuto Bonpoca B pybpuke «Moayman. O6¢cygu. Nogenucob». Mpu
obcykaeHnn Bonpoca: «Y OpraHM3MoB, Y KOTOPbIX MPOLEcC OnAo40TBOPEHMSA MPOUCXOAUT BHE Tena,
06pasyoTCA COTHU UK AarKe MUAIMOHBI rameT. C YemM 3TO CBA3AHO?» YYEHMKN NPUXOAAT K cegytowemy
BbIBOAY: MPW HapPyKHOM OMNOAOTBOPEHMM raMeTbl BblbpacbiBalOTCA B BOAHYIO cpeay, rae nog
BO34eNcTBMEM GAKTOPOB BHELWHEN cpeabl (XUWHUKK, TeYeHWE BOAbl, U3MEHEHUA TemnepaTypbl U Ap.)
60/1bLLIMHCTBO rameT nornbaet. NoaTomy ANA COXPAaHEHMA NMOTOMCTBA U NPOAO/IKEHUS BUAA OPraHU3Mam
Heobxo0AMMO NPOU3BOANTL COTHU UM MUSIIMOHBI TaMeT.

Yuuteno obpalliaeT BHUMAHWE YY4EHWKOB Ha pybpuky «lMpumeHuTe nonyyeHHble
3HAHUA» U 3aKpenaseT UX 3HaHWA O 6ecnosiomM U MOJSIOBOM PA3MHOMKEHMU MKMBOTHLIX C MOMOLLbBIO
NpaKTUYecKoro 3afaHusa. Mpu BHyTpeHHEM ONJ0AO0TBOPEHUN BEPOATHOCTb BbIXKMBAHMA NOTOMCTBA BblLUE,
TaK KaK ON/J040TBOPEHUE U Pa3BUTME 3aPOAbILLA NMPOUCXOAAT BHYTPM OPraHU3mMa mMaTepu, rae oH nonayvaet
NUTaHWE U 3aWmTY. Y HAaCeKOMbIX, Pa3BUTME KOTOPbIX MAET Yepes NoJIHOe npeBpalleHne (metamopdos),
CYLLECTBYET CTagma KYKOJIKM, KOTOpAs HenoaBWMMKHA WU B KOTOPOW MPOUCXOASAT OCHOBHblE WU3MeEHEeHUA
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opraHos. Mpun HenoHOM NpeBpPaLLeHUM Pa3BUTUE NPOXOAUT TONbKO Yepes TPU CTagun: ANL0 —> NNYMHKA
- B3pocnas ocobb.

(o] NI 171:7:\31%13 B yuebHUKe BbINOAHAIOTCA 3a4aHNS M 0bCy»KAatoTCsa BONPOCHI:

1.

Moyemy napTeHoreHes cuutaeTca Gopmol NOSOBOTO pPasMHOXKeHUA? KakoBO ero 3HayeHue ans
opraHusma? [OTtseT: [lapmeHozeHe3 — 3mo o06pa3osaHue HO8020 oOpzaHusma bes
0rs71000MB0OPEHUS, HO C y4acmuem ros08bIX KAemoK, Mo3momy OH cHumaemcs ¢popmoli nosnoe802o
Pa3MHOMCeHUA. 3HaYyeHue: Obecrieyusaem pasmHoxceHue 8 Hebaa2onpusamHbIX ycaos8usx, Koeda
omcymcmeayom camuypbl. |

B 4ém npeumywiecTBa BHYTPEHHEro OMAO4OTBOPEHMA MO CPABHEHWMIO C HapyXHbim? [OTBET:
BHympeHHee ornnodomeopeHue obecrieyusaem 60s1ee 8bICOKYHO 8bIXHUBAEMOCMb MOMOMCMEd,
3aujumy 3apoobilia U COXpaHeHUe e20 om HebaazonpusmHsix 8o3oelicmeuli eHewHeli cpedsi.]
KakoBbl OTAMYMTENbHbIE OCOBGEHHOCTM HapyKHOro onnogoTBopeHua? [OTBeT: BHewHee
0rns1000Me0opeHUE NMPOUCX00UM 8He Op2aHU3Ma, rnpeumyu,ecmseeHHo 8 sode, conposoxdaemcs
gblbpocom 60716W020 KOMUYECMBA [10/108bIX KAEMOK, 0 3MOPUOHbI M008epHeHbl BAUAHUI
sHewHeli cpedel.]

Moyemy npeanonaraeTca, 4YTO HenpAMoOe pa3BUTME BO3HWMKAO no3aHee? KakosBo ero
b6uonornyeckoe 3HaveHune? [OTBeT: [Tepsbie MHO20KAEMOYHbIE HUBOMHbIE PA38UBASUCH MPAMbIM
crnocobom, mo ecme op2aHU3M, 8bixo0AwWul U3 Aliya, 6bia NOXox« Ha 83pocayto ocobw. Henpsamoe
pazsumue (cmaduu AUYUHKU, KYKO/IKU, UMQA20) BO3HUK/O MO3Xe U M0380/usn0: hopmuposams
pa3Hsle npucnocobaeHuUs Ha pasHeix cmaduax, obecrneyusams #U3Hb HA PA3HbIX 5MANax 8 Pa3Hoix
yC108UAX, y8eau4u8aMbs WAHCHI 8bIXUBAHUA 8U0a.]

dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHnsaHua Marepuan oueHuBaHuA

O6bACHAET NPOLLECC MONOBOIO PAa3MHOMKEHUA Y 3KMBOTHbIX. | 3agaHne MOTUBALMK, AEATE/IbHOCTb,

3agaHuA (paboyasn TeTpaap)

BepHO onucbiBaeT MU3HEHHbIN LMK 6€Cno3BOHOYHbIX Bonpoc-oTseT, 3agaHue
YKUBOTHbIX.
Habntogaer sTanbl }KU3HEHHOTO LUMK/A M BbIPaXKaeT UX B Bonpoc-oTseT, 3agaHue

BUAE MNPOCTON CXeMbl.

Yu3HeHHbI LUUKN NO3BOHOYHbIX XKUBOTHbIX

Tema 6.3 ® YyebHuK: cTp.32

e Pabouan TeTpagb: cTp. 19

MoacraHaapTbl 8-2.1.5,8-2.1.6

Ll,enu 06yquml OnucbIBaeT XM3HEHHbIE LMKbl NO3BOHOYHbIX XXUBOTHbIX, Pa3MHOXXaloLWKNXCA

nyTem MKPOMETaHUA U OTKNAAbIBaHMA ANLL.
OnucbIBaeT }U3HEHHbIE LIMK/bl MO3BOHOUYHbIX }KMBOTHbIX, PAa3MHOMaKLWMXCA
NYTEM XMBOPOXKAEHUA.

Hasbiku XXI Beka YMeHne 060CHOBbIBaTb CBOM MbIC/AU; BbipaxkaTb CBOM UAEW U CAYLIATb APYTUX;

CNOCOBHOCTb K KPUTUHECKOMY MbILLNIEHUIO; 3HaHWE MeToA0B cbopa
MHbOpMaLUM NYTEM UCCNEA0BAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHUE
HaxoauTb NyTK peleHnsa npobaem; MHPOPMALMOHHAA TPAMOTHOCTb;
MHTEPaKTUBHOCTb; HaBblKW UCNO/b30BaHuA UKT.

BcnomoraTesnbHble Tabanupbl, M306parkeHnA 1 BUAEOMATEPUASIbI, OTHOCALLMECA K JKU3HEHHOMY
cpeacTea LMKNY Pa3UYHbBIX }KUBOTHbIX.

INEeKTPOHHbIe https.//www.youtube.com/watch ?v=wlIEXOIVSoA

pecypcbl https://www.youtube.com/watch?app=desktop&v=tYHLdRpQRIM
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KpaTKuit nnaH ypokKa.

Motuauma. Oco6eHHOCTM Pa3MHOXKEHUA NO3BOHOYHbIX }KUBOTHbIX.
O6bacHeHue. MoHATME «MeTaMopdo3y.

UccnepoBaHue. Cnocobbl pasMHOXKEHUA HUBOTHbIX

O6bAcHeHMe. HKU3HEHHbIN LUKA MO3BOHOUYHbIX }KMBOTHBbIX.
3aKpenneHue.

OueHuBaHue.

YT0Obl BbI3BAaTb WHTEPEC K TEMeE, YYuTeNb HaNnoOMWMHaEeT y4yawmmca OCOBEeHHOCTM
pa3sMHOEHNA MO3BOHOYHbIX MBOTHbIX. 3aTeM OH 33a4aéT Bonpoc: «KakoBbl 0bLMe U OTANYUTENbHbIE
YyepTbl Pa3MHOXKEHWUA 3TUX KUBbIX OPraHM3IMOB?». ITOT BONPOC NOOYKAAET YYEHUKOB K PasMblAEHUIO U
obcyxaeHuo.

0157013, 17138 M 3HEeHHbIA UMKA (MAM XKU3HEHHbIN Kpyr) — 3To 6MoNorMyeckuit nepuod, Kotopblii
HaYMHAETCA C MOMEHTA ONN040TBOPEHMA OPraHn3Ma U NPOLO/KAETCA 40 NPEBPaALLEHMA €r0 BO B3POCAYIO
0Ccobb, PasMHOXKEHMA W MOABNEHUA CNeAyIOWEro NMOKONAEHUSA. ITOT LMK OTPAXKaeT CMeHy MOKO/NEeHWUN,
OXBaTblBaeT BCE CTAaAWMWM PA3BMTUA OPraHM3ma, NPOAO/KAETCA MO KPyry: OT OA4HOro OpraHuMsma K
BO3HWKHOBEHMIO CNeaytowero. 3HayeHWe XWM3HEHHOro UMKAa obecneymBaeT HenpepbiBHOCTb BUAQ,
CO34a€T reHeTMYecKoe pasHoobpasme, yBeIMYNBAET BO3MOMKHOCTU NPUCNOCOBNEHMSA K Pa3HbIM YCI0BUAM
cpeapbl. Metamopdos (oT rpeu. metamorphosis — «u3MeHeHne (GOopMbI») — 3TO MNPOLECC PE3KUX
MOpPbOIOrMYEcKMX, PU3NONOrMYECKUX U GYHKLMOHANIbHbIX USMEHEHUI, MPOUCXOAALLMX BO BPEMSA Pa3BUTUA
HEKOTOPbIX MMBOTHbIX, OCOBEHHO HaceKoMbIXx M amoubuii. B pesynbtaTe 3TUX U3MEHEHMIA OpPraHM3m
nepexoamT OT CTaAuu INYUHKK K CTaamumn B3pocaoin ocobu.

DeatenbHocTb. CNOCco6bl Pa3MHOXKEHUA }KUBOTHbIX.
YYEHUKN 3an0NHAIOT NpeaNoKeHHyo Tabauuy (nepeHeceHHyo B TeTpadb), pas/iMuyas pasHble rpynnbl
KMBOTHbIX MO cnocobam pasMHOKEHMUS.
Ob6vscHAIOMCA 80MpPochl 015 06CyHOeHUA:
® K0/IM4ecTBO NOTOMCTBA 3aBMCUT OT cnocoba pasmHoxKeHMA. Mpu HapyKHOM ONIo40TBOPEHUU (Pbibbl,
NAFYLWKM) 06pasyeTca MHOMXKECTBO ANLEKNIETOK M CNepMaTO30MA0B, Tak Kak 60/1blwan UX YacTb normbaet
BO BHelHel cpege. Mpu BHYTPEHHEM OMNAOAOTBOPEHMM (MNEKonUuTaloWwme, NTUUBI) PpoXaaeTca
MEHbLUEE KOMYECTBO AeTEéHbIWwel, HO 6aarofapa BbICOKOW POAMTENbCKOM 3aboTe BepOATHOCTb WX
BbI)KMBAHMA 3HAYMTENIbHO BbllLE.
PasmHOXeHMe pblb NPonCcXoauT NOAOBLIM NYTEM, YTO obecneymBaeT coxpaHeHWe Buaa. Y 60/blWMHCTBA
pbl6 HabnopaeTca Hapy)KHoe OnAoAOTBOPEHME W MKPOMETaHMEe, Y HEKOTOPbIX BUAOB BCTpeYaercs
BHYTPEHHEee ONN0A0TBOPEHME U KUBOPOXKAEHMNE KaK UCKNOYeHWe. CamMLbl U CAaMKM 06pasytoT rameTbl —
cnepmatosonabl U AlLekneTkn. FameTbl BbIBPACbIBAOTCA B BOAY, U ONAOLOTBOPEHME MPOUCXOAMUT BHE
opraHu3ma. Passutne MKpbl 1 IMYMHOK 3aBUCUT OT BUAA M YCIOBUIA BHELLHEW cpeabl. Mexay camuamu u
camKamu moryT Habnwogatbca pasnuuma B Gopme Tesna, OKpacke M nosegeHuu. B uHAMBMAYaNbHOM
pa3BUTMM pPbi6 BbILENAT PAS, OCHOBHbIX CTaguii — MEpPUMOAOB, KaxAana M3 KOTOPbIX XapaKTepusyertcs
06WMMM MNPU3HAKAMK OAA Pa3ANYHbIX BUOOB. IMOBPMOHANbHBLIM NEpPMoj HAYMHAETCA C MOMEHTa
ONI0A0TBOPEHMA ANLA U AANUTCA A0 Nepexoda K BHelWHeMy NUMTaHuio. B 3To Bpemsa asM6pUOH nuTaeTca 3a
CYET }KeNITOUYHOro 3anaca, Noay4eHHOro oT OpraHn3ma matepu. JIMYMHOUYHAA CTaANA HAYMHAETCA C MOMEHTA
nepexoAa Ha BHellHee nNuTaHue. B 3To Bpems BHELWHWIA BUA U BHYTPEHHee CTPOEHME eLLE He COOTBETCTBYHOT
B3pocsiol pbibe. MpUcyTCTBYIOT cneumduyeckme AMYNMHOYHbIE OpraHbl, KOTOpble No3xe mcyesatot. Ctagua
Ma/fibka - BHEWHUI o0bank npubaukaetca K Gopme B3pOCAOM 0COBU. JIMUMHOUHBIE OpraHbl MCYE3aloT,
bopmupytoTca B3pocsble opraHbl U QYHKLMOHaNAbHbIE CUCTEMbI. MONOBbIE OpraHbl NOYTM HEe Pas3BMUTbI.
JHeprua B OCHOBHOM HamnpaB/ieHa Ha pocT Tena. lNepuog NoayB3pocnon ocobu (ewé He AocTUrien
NoNOBOM 3penoctn) — B 3TOT Nepuog HabnwaaeTca OTHOCUTENbHO BbICTPbLIA POCT NOMIOBbLIX Kenes u
pasBUTHE BTOPUYHbIX MOI0BbLIX NPU3HAKOB, OA4HAKO OPraHmn3m ewwé He cnocobeH K pasmHoXKeHuto. MNeprog,
B3POC/10i 0co6M (N0N1I0Bas 3penocTb) — B 3TOT Nepuos opraHn3m cnocobeH B onpeaenéHHble Ce30HbI roaa
npousBoauTb cebe Nofo6HbIX. ECM ANA AaHHOMO BMAA XapaKTepHbl BTOPUYHbIE MNO/I0BbIE MPU3HAKK, OHU
NONHOCTbIO PAa3BMBAIOTCA. IHEPTUA B OCHOBHOM PACXOAYeTcs Ha Pa3sBUTME MOJIOBOW CUCTEMDbI, A TaK¥Ke Ha
HaKon/eHWe pe3epBOB, HEOBXOOUMbBIX ANA KU3HELEeATEe/NbHOCTM BO BPEMS MWUIpPaLMu, 3UMOBKU U
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pasmHoeHus. Mepuog cTapocTM — Ha 3TOW CTaguun nonosble GyHKUMKM ocnabeBatoT, NPOAO0AbHbIA POCT
Tena AmMbo NONHOCTBbIO MpekpallaeTca, AMbo CUAbHO 3ameansetca. B oTanune ot 6onbwKMHCTBA pbiIb, Y
KMBOPOAALLMX PbIO ONNOLOTBOPEHME MPOUCXOLUT BHYTPU OpraHM3mMa CaMKku, B €€ NosoBbIx nyTax. Anua
pa3BMBAlOTCA B TeNe CaMKWM, U IMOPUOHbI MUTAKOTCA 3@ CYET KENTOYHOr0 MeLWKa MAM HanpAMyl OT
opraHusma matepw. B pesynbTaTe Ha CBET NOABAAIOTCA HE JIMYMHKM, @ MaZIbKW, TOTOBbIE K CAMOCTOATE/IbHOM
KUBHW.

3eMHOBOAHbIE Pa3fe/ibHOMNOMbIE KUBOTHbIE. Y CaMLOB eCcTb napa ceMeHHMKOB. Cnepmato3ouapl Mo
MOY€ENoN0BbIM MPOTOKaM BbIBOAATCA B KNOAKy. Y CaMOK pa3BWUTbl KpynHble AWYHMKKU. Co3peslune
ANLEKNETKN U3 AMYHWMKOB MOMAZaloT B MONOCTb Tesa, a 3aTeM 4Yepes MapHble ANUEBOAbl BbIBOAATCA B
KNoaKy. PasmHoXeHMe 3eMHOBOAHbIX (32 pegKUMU UCKTIOYEHMAMM) NPOUCXOANT BECHOMN. Mocne Bbixoaa
M3 3MMHEI CNAYKN OHWM COBMPaIOTCA B NPECHOBOAHbIX BOAOEMAX. K STOMy BpeMEHU y CAMOK B ANYHMKaX
yKe chopmmnpoBaHbl AL, a Y CaMUOB B CEMEHHMKAX — CeMeHHan XUAKoCTb. Hanpumep, bypan xaba
OTKNaAblBaeT MKPY HAa MEIKOBOAbE, XOPOLLO Nporpesaemoe cosHuem. O3EpHana NArylka pasmeLLaeT Ukpy
B8 6onee rnyboKmnx mectax, 06blMHO cpean BOAHbIX pacTeHui. CamLbl BblAENAIOT CEMEHHYIO HKUAKOCTb Ha
WKpy, onnogoteBopaa eé. CaMKM TPUTOHOB MPUKPENAAIOT KaXKgoe On1o40TBOPEHHOE ANLO K JINCTbAM U
YyepelKam BOAHbIX pacTeHui. MKpa NAryweKk OKpyrKeHa NJAOTHOM W npo3payHoit 060/104KON, KoTopas
3alMLAET e€ BHYTPEHHEE COAEPKMMOE OT MeXaHUYECKUX NOBPEXAEHUI. B Boae 3T 060104KM HabyxatoT
n ytonwatotca. Camm AMLa UMEOT TEMHbIA NMUTMEHT, KOTOPbIM MOT/IOLLAET CONHEYHOE TEMI0, YTO BAaXKHO
ANA pa3BUTUA ambpuoHa.

Pa3BuTME 3eMHOBOAHbIX MPOUCXOANT C MeTaMopPPO30M. JTMUMHKKN NOABAAIOTCA U3 UKPbI NPUMEPHO Yepes
HeAeNto Nocae Hayana Pa3BUTUA 3apoablLla Y NATYLLEK U Yepes3 ABEe—TPU HeAe N Y TPUTOHOB. Y NATyLUEeK U
Apyrux 6ecxBocTbiXx 3€MHOBOZAHbIX JIMUMHKM Ha3bIBAOTCA rONI0BacTMKAamMM. Mo BHewHemMy BMay u obpasy
KM3HU OHM BONblUE MOXOXM Ha pblb, YyeM Ha cBOMX poauTeneil. Y ronoBacTMKOB CHayana UMeHTCA
HapY*KHble }Kabpbl, KOTOpPbIe NO34HEE 3aMEHAIDTCA BHYTPEHHUMM XKabpamu. TaKKe y HUX UMEOTCA OpraHbl
H60KOBOW IMHMM (KaK Y pbib). CKeneT IMYMHOK MONHOCTbIO COCTOMT U3 XPALLA U COXpaHaeTca xopaa. Y HUX
ABYXKamepHoe cepgue (ogHO npeacepame U OUH Kenyaouek), U KpoBb UUMPKYAUPYET MO OAHOMY Kpyry
KpoBoobpaueHus. IMYMHKN 38 MHOBOAHbIX B OCHOBHOM NUTAOTCA pacTUTenbHOM nuuein. OHM cockpebatoT
W noeaaroT BOAOPOC/IN, PACTYLLME HA KaMHAX M BbICLIMX BOAHbIX pacTeHUAxX. [lo mepe pocta v pa3sBuTmA
JINYMHOK Y HUX MOABAAIOTCA HOMM, Pa3BUBAIOTCA NIETKME, OHW HAYMHAIOT YacTO NOAHMMATLCA K NOBEPXHOCTH
BOZbl, YTOObI BAbIXaTb aTMOCchepHbI Bo3ayX. C pa3BUTMEM NETKMX B Npeacepauu cepaua nossasetca
neperopoaka, ¢opmupyeTca Manbll  Kpyr KpoBOObpalieHMA. XBOCT rO/IOBAacTMKAa MNOCTENEHHO
paccacbiBaetcA, Gopma rosoBbl U3MEHAETCA, U B UTOrE JIMYMHKU CTAHOBATCA MOXOMMMW HA B3POCAbIX
b6ecxBocTbix 0cobeir. OT MOMEHTA OTKNAAbIBAHUA WKPbl A0 MNPEBPALLEHUA JIMMMHOK BO B3POC/ble
OpraHusmMbl NPOXOAUT NpumMepHO 2-3 mecAua. BONbWWHCTBO CamMOK 3eMHOBOAHbLIX OTKAAA4blBalOT
MHOXEeCTBO MKPUHOK, OA4HAKO YacCTb U3 HUX HE OMJI0A0TBOPAETCA, HacTb CbeJaeTcA Pa3IMYHbIMM BOAHbIMU
YKMBOTHbIMM, YacTb NOrMBAET NpU NepecbixaHMM BOA0EMA. JIMUMHKM TaKkKe NornbatoT oT HebaronpuATHbLIX
YCNOBUIA WM CTAHOBATCA NULLEN ANA XULWHMKOB. B wTOore A0 B3POC/AOro COCTOAHWMA BbIXKMBAET AULLb
HebonbLIas YacTb NOTOMCTBA.

PasmHoKeHWe 1 pa3BUTHUE Y HA3EMHbIX MO3BOHOYHbIX — NPECMbIKAIOLWMXCA — NPOUCXOAUT Ha cyle. [laxe
NMOJIHOCTbIO BOAHbIE MBOTHblE, TaKME KaK KPOKOAMWAbI, MOPCKME 3MEM U MOPCKME uyepenaxw,
PasMHOMXKATCA Ha cywe. Y nNpecmblKaloWmMXcA MPOUCXOAUT BHYTPEHHee OnaoA0TBOpPeHMe, 3a
WUCK/ItOMEHWEM TATTEPUM, U Y HUX eCTb NapHble KONynATUBHbIE OopraHbl. Y 601bWMHCTBA BUAOB BO BPEMS
pPa3MHOXeHUA Habn4aeTca Nepros akTMBHOCTU — camLbl CTAHOBATCA 6onee NOABMMKHbBIMMU, @ y Yepenax
W AWEepUL, MeXay CamLuaMM MOTyT NMPOUCXOAUTb APAKU. BONbLWMHCTBO NPeCcMbIKaloWMXCA OTKAaAbIBaeT
Hebonblluoe KonmMyecTBO (8—16), HO KpynHbIX AUL. AALAa MNOKPbITbl KOMUCTBIMWU WAN TBEPAbIMU
M3BECTKOBbIMW 060/104KaMK (Hanpumep, y Yepenax U Kpokoamnos). bnaroaapa ToACTol ckopayne saiua
PenTUAMIA MOTYT pPasBMBATbCA Ha cywe Mpu HU3KOW BaaxkHocTM (oT 3% po 15%). O6biuHO sAlua
3aKanblBalOTCA B MOYBY, @ MHOTAA NOMELLAIOTCA B TPELLMHbI CKan UAKM Noa KOpy AepeBbes (Y reKKOHOB,
HEKOTOPbIX aram W WryaH), B rHésga M3 3eMaMn, CYXMX JNCTbEB W TpaBbl (y Kpokoawnos). Passutue
NPeCMbIKAOLLMXCA NpAMOeE.

NTnubl pasaenbHOMNOJbIE KUBOTHbIE. Y CAMOK MMEeTCA SIeBbI AMYHMK, @ Y CaML,OB Napa CEMEHHMKOB.
ANYHMK NTULBI HANOMMHAET rpo3ab BUHOrpaaa. Kaxaas «arogka» rpo3am — 3TO TOHKOCTEHHAsA MO/OCTb,
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copepxKalan auLeKNeTKy, U HasbiBaeTca GoNNMKyAOM. [To mepe co3peBaHUA ANLEKNETKa yBENMYNBAETCS,
B HeW HaKan/AMBalOTCA MNUTaTeNbHble BeLLecTBa, HasbiBaeMble XenTkom. Korpga creHKa ¢onnumkyna
pa3pblBaeTcs, ANLEKAETKA NONagaeT B ANLEBOA, r4e NPOUCXO4MT ONIOAOTBOPEHME. 3aTeM BOKPYT XKeTKa
dopmupyeTca cnoit 6enKka (AMYHbIA BeNoK), KOTOPbIN BblAenseTca 0cobbiMU KenesaMm CTeHKM AlLEeBoaa.
AnyHbIn 6eI0K MOKPbIBAETCA MATKOM KOXKMUCTOM MOACKOPAYNHON 060/104YKOM UM TBEPAOM W3BECTKOBOM
CKop/aynown, B pesynbtate 4yero obpasyetca aAnuo. M 060s04Ka, 1 ckopayna GOpPMUPYIOTCA B HUMKHUX
oTaenax Anuesoga. Y 6o/blUMHCTBA MTUL, A0 OTKAaAblBAHMA AMUa, ero NnoBepxXHOCTb MOKpbiBaeTcA
nurmeHTamu. OT BbIXoZa AWULEKNETKU M3 IMYHMKA A0 NOJSIHOro GpOpMMPOBAHUA AlLA MPOXOLUT OKONO
opHoro aHA. MTUubl OTKNAABIBAIOT MO OAHOMY ANUY 33 pa3. U3HEHHbIW LMK NTUL, BKAOYAET BbIXOA, U3
ANUa, pa3BUTMe, LOCTUKEHNE NOJIOBOM 3PEIOCTU, PA3MHOMKEHUE W NOSABEHME HOBOIrO MNOKONEHUs. LInkn
npoucxoaut 6e3 metamopdosa. MNTuLbl OTKAAALIBAIOT AliLLA, BHYTPU KOTOPbIX Y¥Ke eCTb 3apoabill. Passutue
AL, NPOUCXOAMNT NoA TEMNIOM CaMKU UAM CaMLL@ BO BpeMsa MHKybaLMOHHOro nepnosa (HacuxkmeaHus). B
ANLE copep’KaTcs BCe BeLecTBa, HeobXxoauMble ANA PasBUMTUA 3apogbllla, U U3 Hero BblAynAfeTcs
NOSIHOCTbIO CHOPMMPOBAHHbBIN NTEHeL, B 3aBUCMMOCTM OT BUAA Y OA4HUX NTEHLLOB OTKPbITHI F1a3a U ecTb
onepeHne (BbIBOAKOBbIE), Y APYrMX HET MEpPbeBOro MOKPOBa, a r/asa M YLWHble OTBEPCTUA 3aKPbITHI
(rHe3poBble). MTeHew, pacTéT 6narogapa NUTAHUIO U FTOPMOHANbHBIM BAUAHUAM, NPOUCXOAAT BbicTpble
M3MEeHeHMA B pasmepax Tesa U paboTe BHYTPEHHUX OpraHoB. Pa3BMBaeTcA nepbeBoit NOKPOB, HauMHaeTcA
noAroToBKa K nonéty. dopmupytoTca MMMYyHHas cucTema M nosefeH4Yeckue pednekcbl. Koraa ntuua
[O0CTUraeT MOJIOBOM 3pesiocTM, OHa CMapWBaEeTCA M HayMHaeT OTKAAA4bIBATb Alkua. Mexagy camuamu m
CaMKaMM 3aMEeTHbI NMoJIoBble pas3nyma (nosioso AnMopodnsm). lU3HEHHbIN LUKA NTULL XapaKTepusyeTcs
NpsmbIM pa3BuTMeM. Kaxkaan ctagma pasBuTmUa peryampyeTca reHeTMYecKom Nporpammoli 1 Bo34encTBMEM
baKTOpOB OKpyrKatowen cpedbl. ITOT LMKA ABAAETCA rapaHTMen OGuonormyeckoro pasHoobpasua u
npoao/KeHUs Buaa.

MnekonuTtatowme — 370 Pasge/IbHONObIE }KUBOTHbIE C YETKO BblipaXKeHHbIMMW NONOBLIMMK pasanymamu. Mo
CNocoby pasMHOXKEHMUA OHU AEeNATCA Ha TPU FPyNMbl: NAaLeHTapHble, ANLEKNaAYLLME U cyMmyaTble. Y camu,oB
MMEIOTCA ABa CEMEHHMKA, KOTOPble PaCMOJIOXKEHblI B KOMHbIX MELIOYKax — MOLLIOHKaX, HaxogAawmxcs
CHapy»u Tena. Cnepmatosongbl, 06pasyroLLMecs B CEMEHHUKAX, MPOXOAAT N0 CEMABbIBOAALUM NPOTOKAM
K NOJIOBOMY OpraHy M BbIBOAATCA HapyXy 4yepe3 eaMHOE NOJ0BOEe OTBepcTHe. Y CaMOK BHYTpW Tena
Haxo4ATCA ABa AMYHMKA. Y NAaLeHTapHbIX MIEKONUTAIOWMX ecTb ABa aliuesoda (bannonunesb! Tpybbl). Nx
paclWMpeHHbI NepeaHUA KOHeL, pacnosioXKeH PAAOM C ANYHMKOM, 3a4HUI KOHeL, CoOeAMHAETCA C MATKOM.
MaTKa OTKpbIBaeTCA HapyKy Yepes poaoBble MyTU. TaK KaK y MAEKOMUTAIOWMX AETEHbIWN pPa3BMBaAtOTCA
BHYTPW OPraHnU3mMa MaTepwm, UX AUYHUKN OTHOCUTEIbHO HebobLINE, @ ANLLEKNETKU MUKPOCKOMUYECKNE, C
HebonbWMM KOAMYECTBOM XenTka. OnnogoTBOPEHUE Y MIEKONUTAIOWMX BHYTPEHHEE, MPOUCXOAUT B
Anuesoge. ONNoAOTBOPEHHAA ANUEKNETKA HauyMHAEeT AeAUTbCA M NPeBpaLLaeTcA B 33apOAblll, KOTOPbIN
3aTeM MepexoauT B MaTKy M MPUKPennseTca K eé cTeHKke. [lanbHellee pasBUTME NMPOUCXOAUT BHYTPU
MaTKu. Mo mepe pocTa 3apoAbllla ero Hapy»KHas 060/I04Ka YaCTUYHO CPACTAaeTCsA CO CTEHKOW MaTKW U
NPUKPENAseTcs K eé NOBEePXHOCTU NPU NOMOLLY BOPCUMHOK. YacTb HapyKHOW 060/104KM, COeANHEHHAA CO
CTEHKOWM MATKM, HA3blBaeTCs MaalLeHTon mam nocnegom. B obnact naaueHTbl KPOBEHOCHblE COCYAbI
MaTepu U cocyabl 3aposblieBbix 060/04eK HAaX0AATCA B TECHOM KOHTaKTe. 1104, coeAMHEH € NnaLeHToM
yepes NynoBuHy, 6baarogapa Yemy OH He NpepbiBaeT CBA3b C OPraHM3IMOM MaTepu U MOJIy4aeT OT Heé
nuTaTenbHble BelecTBa. Korga npouecc poLoB 3aBepLUaeTCs, Mblllbl MAaTKM COKPALLAOTCS, U AETEHbIW
noseasetcs Ha ceeT. lNocne BbIxo4a M3 OpraHM3Ma MaTepu OEeTEHblWw AefaeT nepsblit BAOX, NErkue
pacKpbIBAlOTCA, U OH HAYyMHAET CaMOCTOATE/IbHO AblwaTtb. [locse 3Toro NynoBMHa OTPbIBAeTCA, MHOrAa
caMKa neperpbi3aeT eé. KonmyectBo AETEHbIWEN Y MIEKOMUTAIOWMX 3aBUCUT OT BMAA, HO Y KPYMHbIX
YKMBOTHbIX 0ObIYHO POXKAAETCA Mano AeTéHblwen. Bce feTEHbIWM MAEKOMUTAIOWMX KOPMATCA MOJIOKOM
MaTepu. Kak 1 y NpecmblKaloWwmxca, y ANLEKNAAYLLMX MIEKONUTAIOWMX eCcTb K/0aKa, Kyda OTKpblBaeTcs
MOYEnonoBan cucTema. XoTs y HUX eCTb MOJIOYHbIE ¥Kene3bl, COCKOB HeT. MOJIoYHbIE Kene3bl OTKPbIBAOTCA
Ha OpPIOWHOM CTOPOHE TeNla B CNeLMasbHOM KenesnucTon 061act, U AeTEHBIWN CN3bIBAIOT MOOKO. ITH
MJ/IEKONUTAIOWME PA3MHOXKAIOTCA, OTKNagblBas HebosbliMe ANLA € BoraTbiM KenTKom. Aua NoKpbIThl
0060/104KOM, 3aWwMLLAlOWENn UX OT BbICbIXaHUA. MMocne BbIAYNAEHUSA AETEHbIWEN OHWM TaKKe KOPMATCS
MOJIOKOM MaTepu. YTKOHOC POeT HOpY, KyZa CaMKa OTKNAAbIBaeT Alua, U HacukueaeT ux 9-10 gHen. Y
CaMKM exvAHbl BO BpeMsA Pa3sMHOXKeHMA Ha BpIoWHOM cTopoHe obpasyeTca cneunanbHas CymKa, Kyaa oHa
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nomewjaeTr AlhuLo. PasBuTME na04a MNPOUCXOLUT 3@ CYET 3anacoB NUTaTeNbHbIX BeLWecTB AMuUa,
M3 ANLA BbIXOAUT HE MOJIHOCTbIO Pa3BUTbIM LETEHbIW, KOTOPbIA [0Aroe Bpems OCTaétcs B cymke. Y
CYyMYaTbIX MAEKONUTaOWMX NaaLeHTa pa3BuTa cnabo nnm oTcyTcTByerT.

[JeTEéHbiWM POXKAATCA HeAOoPasBUTbIMW, U  UX JajbHeWlee pas3BUTUE TMPOUCXOAUT B CYMKE.
HoBOpOXAEHHbIE KEHIYPY MMEIOT Pa3Mep OKOM0 3 CM, OHUM Caenble, roJible  6ecnoMOoLLHbIE.

Camey Camka Cameu Camka Cameu Camka
3eMHOBOAHbIE My ‘ MneKonuTatolme
1- CemeHHUK 2- Knoaka  3- Au4HUK 4- Alluesod  5- Cemanposodsr 6~ CKOPAYNosas 7. MouucnyckamensHoili - 8- Mamka
wenesa

KaHan

Cpasy nocne poxaeHuUa OHW NOA3YT B CYMKY MaTepu, rae NpoAo/ixKaeTca ux passuTue.

Knacc >KMBOTHbIX OCHOBHbIe Tvn Passutune nnoga 3a6boTta o CneuuduueKkue
aTtanbl onnoA0TBOPEHUA notomcrse ocobeHHOCTU
YKU3HEHHOTO
uMKna
Pbi6bl Aviuo - Hapy»Hoe B Boae, B AliLe Y 60/bLlWIMHCTBA Tbicaum
JINYUHKA > oTcyTCcTBYET OT/IOXKEHHbIX
manek - MKPWHOK, BbICOKUIA
B3pocnasn 0cobb pucKk rnbenmu
3emMHOBOAHbIE Aviuo - Hapy»xHoe B Boge Y HeKoTopblIX, Passutume ¢
JNINYNHKA cnabas meTamopdosom,
(ronosactuk) > WU3MeHAEeTCA B
meTamopdos - TeyeHune
B3pocnasn 0cobb YKU3HEHHOTO LKA
Mpecmbikatowmeca | Ao - BHyTpeHHee B aliue, Ha cywe | Cnabas uau Pa3sutue Ha cywe
OeTeHbIW —> (AiuekneTka oTcyTCcTBYET BHYTPY AL,
B3pocsas ocobb | onnogoTBopAeTcs umetoLiero
BHYTPU ckopayny
opraHusma)
NTrubl Avuo - BHyTpeHHee B Aviue, Ha cywe | ABHO BblpaXkeHHan Hacumxunsanue
OeTeHbll -
B3pocnas ocobb
MneKkonuralowme BHyTp® yTpobbI BHyTpeHHee BHyTpuyTpobHOE | ABHO BbIpa*KeHHan MuTaHne 3apogpbliwa
maTtepu—> (B yTpobe ocyLuecTeafeTca
YKMBOPOXKAEHME maTtepu) yepes nnaLeHTy;
-> B3pocnas OeTeHblWwun
ocobb BCKapmauBaloca
MOJIOKOM

* Ha ypoke yyaujuecs, onupasace Ha amy mabnauyuy, mMo2ym 8binosHAMb CpasHUMesbHble 300aHUS, cOCMasnames
cxembl UAU Mpoeodums aHanu3 npucrnocobneHHocmu K cpede. Tabauya nomoz2aem WKOAbHUKAM HA2AA0HO U
/102UYeCKU yceoUMb MOHAMUSA «Memamopgo3» U «8HympuympobHoe pazsumue».

YunTenb HanpasaaeT BHUMaHME yyalwmxcsa Ha pybpuky «MpumeHuTe nonyyeHHble
3HaHMA». Yyalumeca CPaBHMBAIOT KU3HEHHbIE UMKAbI pblb U npecmblkatowmxca. ObcyxpatoTcs
npeanoxKeHHble BONPOCbl. KU3HEHHbIN LMKA NAaLEeHTapPHbIX MIEKOMUTAOWMX OTANYAETCA OT KU3HEHHbIX
LUMKIOB pblb M npecmblKalowuxcs no pagy ¢GuU3MoNorMyeckMx M OHTOreHeTUYEeCKUX MpusHakos. Y
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M/IEKOMUTAIOLLMX PA3BUTUE NPOUCXOAUT BHYTPU MATEPUHCKOIrO OPraHM3ma, a y pblb M NpecmblKaroLLmMxca

pa3BUTME MPOUCXOAUT BHYTPM AlLA WMAM BO BHelHel cpege. MnekonuTarowme POXKAAIOT KUBbIX

OETEHbIWeEN, a y ABYX APYIMX TPYNN NPOUCXOANT OTKAAAbIBaHME ANL,. Y MNEKONUTAOWMX MeXKAY MaTepbto

W AeTEHbILIeM CylLecTByeT TecHas (pU3MONOrMyeckas CBf3b, a TaKXe BblparkeHa 3aboTa O MOTOMCTBE.

Y pblb M npecmbiKaloWUxcs 3Ta CBA3b Ccnabo BbipaxkeHa WAM  NONHOCTbIO  OTCYTCTBYET.

KopmiieHMe MOJIOKOM MpU3HaK, XapaKTePHbI UCKAIOYUTENBHO AN MIEKOMUTAOWMX. MUSHEHHbIN LMKA

nnaueHTapHbIX MaekonuTatowmx 6onee npncnocobsieH K KOHKYPEHTHOM M USMEHUYMBOM Cpeae, MOCKO/IbKY

AEeTEHbILW nossnaneTcs Ha  cBeT  b6osnee pa3BUTbIM,  3penbim M CaMOCTOATE/bHbIM.

OOHaKo 3TO MOXKET CHMXKATb CKOPOCTb pocTa nonynauuu. Y pblb U NpPecmbiKaloWmMXca, HanpoTus,

poxkaaeTtca 60/bllU0e KONUYECTBO NOTOMKOB, HO BEPOATHOCTb BbINKMBAHUA KaXKA40r0 U3 HUX HUMKE.
OLUEHUBAHUE O6cy:xpatoTca BONpock! NpuUBeAEHHbIE B y4ebOHMKe.

1. B 4éMm 3aKN04aOTCA OCHOBHbIE PA3INYMA MEKAY CYMUYaTbIMU W NAALEHTAPHBIMW MIEKOMUTAIOLLMMMN?
O6bsAicHUTe cBowM oTBeTbl. [OTBET: Y cymuameix MAeKONUMArowux OemeéeHsiiu poxoaromcs
HeOopaszsumMsIMU U 3aeepuiarom passumue 8 CyMKe mamepu, y MAAUueHmapHsix — O0eméHbliw
nosnHocMeblo passusaemca 8 Mameke 6n1a200apsa naaueHme. 3mo €030aém  pasau4yusa Mo
0numesnbHOCMU PA38UMUSA U CMerneHu 3auumesl Nomomcmsaj.

2. Yem pas3BuTMe 3apogbllla Y NAaLeHTapHbIX MAEKONUTAOWMX OT/IMYAETCS OT TAKOBOrO Yy CymyaTtbix?
[OTBET: Y naaueHmapHsix Maekonumarowjux 3apoodbil O0aumesnbHoe 8pemMs numaemcs 4Yepes
MOAHOCMbIO PA38UMYIO NAAUEHMY 8 MAMKE U M0AHOCMbIO hopMupyemcs 00 porcOeHus. Y cymuameix
naauyedma paszeuma cnabo, nMoamomy 3apoobill Heoos120 HAXO0UMCA 8 Mamke, poxoaemcs
Hedopa3sumMbIM U NMPo0oaAXaem pa3gumue 8 MamepuHCKoU CymKe].

3. [oyemy yTKOHOC 6/1MKe He K MIIEKOMUTAIOLWMM, A K NpecMblKatowmmea u ntuuam? [OteeT: lTomomy
4YMmo ymMKOHOC O0mKnadsleaem Aliua, umeem KA0AKY U coxpaHaem psao ocobeHHocmeli cmpoeHuUs mena,
XAPAKMepHbIX 0718 MPEeCcMbIKAUWUXCA U nmuu, Ymo Oesaem e2o bauxe K HUM, Yem K O0OblYHbIM

maeKkonumarwumyj.

¢OpMaTMBHOE oueHunsaHue

Kputepum oueHmnsaHua Marepuan oueHnBaHuA
MNepeuncnaeT Ha3BaHMA }KUBOTHbIX, PA3MHOMXAKOLWMXCA MoTuBauma, Bonpoc-oTeeT
MKpPOMETaHMEM N OTKNAAbIBAHMEM AL,

MNocneposaTenbHO ONUCLIBAET 3TaNbl XXKM3HEHHOTO LMKAa JeAatenbHoOCTb, BONPOC-0TBET

KUBOTHbIX, PAa3MHOXaWNXCA UKPOMETAHNEM U
OTK/N1agbiBaHEM AULL.

MpuBoaa NPUMeEpPbI 3KUBOTHbIX, Pa3MHOMaOLLMXCA Bonpoc-oTeeT, 3a4aHue, 3a4aHuA
KUBOPOXKAEHNEM, NPABUILHO 0ObACHAET 3Ty dopmy (pabouas TeTpaab)
Pa3MHOMeHUs.

MocnepoBaTeNbHO Pa3bACHAET OCHOBHbIE 3Tanbl Bonpoc-oTeeT, 3agaHu1e, 3a4aHusA
KU3HEHHOTO LMK/IA }KUBOPOAALMX KMUBOTHbIX. (pabouas TeTpaab)

MpoeKTt. OcobeHHOCTN CyMYaTbIX U ANLLEKAALYLLMX MIEKOMUTAOLWMX:

e  /3y4nTb 0COBEHHOCTM CTPOEHMA U PA3MHOXKEHMA CYMUYATLIX U ANLEKAALYLLMX MIEKOMUTAOLMX.
e  CpaBHUTb MX C NAALEHTAPHbIMU MIEKOMUTAIOWUMM.

e [loAroToBUTb CNeLmanbHble MaTepuanbl: TabaunLy, NnpeseHTaLuIo, MaKeT.
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NMonoBaa cucrema yenoseka
Tema 6.4 ® YyebHuK: cTp. 36
® Pabouas TeTpagb: cTp. 22

MoacraHaapThl 8-2.2.2,8-2.2.3,8-2.2.5
Lienn obyueHus O6bsAcHAET cTpoeHne U GYHKLMM OPraHOB MYXKCKOM U }KEHCKOW NON0BOM
CUCTEMBI.

OnucbiBaeT cTpoeHMe ANLEKNETKN U cnepmaTo3onaa.
OnucbiBaeT MEHCTPYANbHbIN LUUKA.

Hasbiku XXI Beka YMmeHune 060CHOBbIBaTb CBOM MbIC/IW; BblpaxaTb CBOM UAEN U CAyLWaTb APYruX;
CNOCOBHOCTb K KPUTUYECKOMY MbILLIEHUIO; 3HaHUEe MeToaoB cbopa
nHbOopMaLUM NYTEM UCCNEA0BaAHNA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHUE
HaxoauTb NyTK peleHna npobaem; MHPOPMALMOHHAA TPAMOTHOCTb;
MHTEPaKTUBHOCTb; HAaBblKW UCNO/b30BaHuA UKT.

BcnomorarenbHble Mnakatbl n BUAEOMATEPMAIbI NO TEME.

cpepcTBa

INEeKTPOHHbIE https://www.youtube.com/watch?v=-ekRRuSa UQ
pecypcbl https://www.youtube.com/watch?v=HuWCwyRiaU|

https://www.youtube.com/watch?v=zcvo9VLVHWc

KpaTKuit nnaH ypokKa.

MoTtusauuma. CTpoeHue NonoBbIX KNETOK.

UccnepoBaHue. OnpegeneHne pasivuamnii Mexay *KeHCKMM U MY>KCKMM OpraHu3mamm
O6bAcHeHue. CTpoeHMe MYXKCKOMN U KEHCKOM NOJIOBbLIX CUCTEM.

3aKpenneHue.

OueHuBaHue.

YT106bI BbI3BATb MHTEPEC K TEME, BCMOMUHAKOTCA 3HAHWUA O CTPOEHUMN MYMKCKUX U HKEHCKUX
NOJIOBbIX KAETOK. 3aTeM 3a4aloTcA BOMPOCbl: «B KakKMx opraHax GOpPMUPYIOTCA MKEHCKUE U MYMKCKUE
NosIoBble KNETKU?», «4em MONOoBble KAETKM OTAMYAIOTCA OT APYrUX KAETOK OpraHM3ma?». 3TW BOMpPOCHI
Noby»K AT YYaLLMXCA K Pa3MbILLIEHUIO U OOCYKAEHUIO.

OeatenbHocTb. OnpeaeneHue pasnnumnii Mexay *KeHCKMM U MYXCKUM OPraHn3mom
[Nna ycBOEHMA HOBbIX 3HAHWUIA OpraHM3yeTcAa MpakTuyeckas paboTa. YYeHMKM ob6pallatoT BHMMaHWeE Ha
Tabauuy B yuebHMKE M OTMEYAIOT PasnumnA MEXKAY MYMKCKMM U KEHCKMM OPraHM3mMOM MO YKasaHHbIM
npuMsHakam. TaK KaK 3af4aHWe MpPOCTOe, KaKAbl YYEHUK MOMKEeT BbINOMHUTb UCCAedoBaHUe
CaMOCTOATE/IbHO.
ObvacHAoMcA 80npocsl 0418 0bcyHOeHuUs:
e VY KeHWWH Ta3 wwupe, TaK Kak 3To obecneumsaeT yaobHOe pPacnofoKeHWe nnoga BO Bpems
b6epemeHHOCTU 1 0bieryaeT ero NPOXoXKAEHWE NPU Poaax.
e  MYyKCKOW WM KEHCKMI OpraHuMsM OT/IMYAIOTCA NO CTPOEHWMI0 CKeneTa, MbIWEeYHON Mmacce,
rOPMOHA/IbLHOMY COCTaBy W MOJIOBbIM OpraHam. 3TW Pasinuva MMmelT QYHKLMOHANbHOE U
buonornyeckoe sHayeHue.

My)KcKaAa nosoBas cMCTeMa 3TO PenpoAyKTMBHAsA CUCTEMa, BKAKOYaoWan CTPYKTYpbl,
yyacTeyiolme B cnepmaToreHese (obpasoBaHMM CnepmaTo3onaos), BbipaboTKe MOJIOBbIX FOPMOHOB U
onnoaoTBopeHnn. OHa COCTOUT U3 BHYTPEHHMUX U HAPYXKHbIX OPraHoB, KasKAbl U3 KOTOPbIX UTPAET BaXKHYHo
ponb B npouecce pasmMHOXeHuA. MycKas Mnososas cucTema crneumannsmMposaHa ans obpasosaHus,
TPaHCMOPTMPOBKM M 3alLMTbl CMEPMaTO30MA0B, a TaKXKe O/ CeKpeumu nosoBbix ropmoHos. Eé paborta
obecrneymBaeTcs COrnacoBaHHbIM ropMoHasibHbIM 6aslaHCOM M aHAaTOMUYECKOW LLeNoCcTHOCTbo. OCHOBHOE

104



YyCNOBME YCMELWHOro PasmMHOXeHUA — 340pOBas cnepma M HopmanbHoe (PYHKLUMOHMPOBAHWE OPraHoOB
cuctembl. K opraHam My»KCKOW MOJIOBOM CUCTEMbI OTHOCATCA CEMEHHWKM (AMYKM) — MapHbIi opraH,
pacnonoXeHHbli B MOLIOHKe. 3a4ecb NpPOMCXOoAMT chnepmaTtoreHes, obpasyloTca cnepmaTo3ouabl.
CeMeHHMKM OTHOCATCS K enesam CMEeLlaHHOM CeKpeuuu, TaK Kak BblpabaTbiBAalOT MYMCKOM MOJI0BOM
FTOPMOH TeCTOCTepOH. TecToCTepOH WrpaeT K/HYEeBYD POJib B PasBUTMM MONOBbIX MNPU3HAKOB WU
obpasoBaHUK criepmMbl. B npugaTtke AanyKka (3NMAMAUMUC) XPaHUTCA Cnepma U NPoMCXoauT eé nepBuyHoe
co3peBaHune. CemsaABbIHOCAWME MPOTOKM  TPAHCMNOPTUPYIOT Crepmy B MOYENoJ/IoBYHO (YpeTpasibHyto)
cuctemy. Ypetpa aTo obWMiA KaHan AnsA BbIBEAEHWA MOYM U cnepmbl HapyXky. Mpoctata Bblaenser
KUAKOCTb, KOTOpPas aKTMBMUPYET CNepmaTo3ouabl U NpUAAET crnepme LLeNOYHY peakumio. MOLOHKa
3aWMLLAET CEMEHHUKMN U NOALEPKMBAET ONTUMA/IbHYIO TeMNepaTypy AAs X paboTbl. Hapy»KHbI Noi0BoW
opraH (neHnc) obecneymBaeT BblBeAEHME CNEPMbI U MOYU HAPYKY.

YeHcKana nonoBas cuctema — 3TO CUCTEMA OPraHOB, CNeuMannu3MpoBaHHas AN 06pa3oBaHUA ANLEKNETOK,
ONNOA0TBOPEHMA, Pa3BUTUA NIOLA U OCYLLECTBAEHUA POAO0B. ITa CUCTEMA TaKMKe BbINOAHAET QYyHKUUK
BbIPAabOTKM KEHCKMX NOJIOBbIX FTOPMOHOB U PEryNALMM MEHCTPYA/IbHOTO LUMKNG, @ TaKKE UTPaeT BarKHYIo
posib B Npouecce naktauuu. E€é paboTa CTpPOro KOHTPOAUPYETCA FOPMOHAIbHOW peryasaumen u coctaBaseT
OCHOBY PenpoayKTUBHOM GYyHKUMK. HeHCcKaa nonoBas CUCTEMA COCTOMT M3 IMMHUKOB, MATOYHbIX TPYO,
MaTKM, LWWEeNKM MATKK, BNaraaunLia U BHELWHWUX MNOJI0BbIX OPraHoB. ANYHWUKM 3TO NApPHbIE Kenesbl, B KOTOPbIX
npoucxogmMt obpasoBaHWe ANLEKNETOK M CUMHTE3 MOJIOBbIX FOPMOHOB (3CTpOreHa M MporectepoHa).
MaTouHble (bannonunesbl) TPyObl — MeCTO, rge NPOUCXOAUT ONIOAOTBOPEHMNE ANLLEKNETKY, BbilleaLwel us
ANYHMKA, N e€ nocneaylolee nepemelleHne B maTky. MaTtka (uterus) opraH, B KOTOPOM pasBMBaeTCA
3apoapiwl U dopmupyeTca nnaueHTa. Leka maTkn npeacrtaBaseT coboit y3KuiA KaHan, CoeauHSIOLWNMI
MaTKy C B/iaranuilem, BO Bpemsa pPoAoB paclumpsaeTca. Bnaranuvuie (vagina) aTo KaHas, Yyepes KoTopbii
nonajaer cnepma BO Bpems MOMOBOr0 aKTa M 4Yepe3 KOTOPblA MPOUCXOAUT BbIXOA MEHCTPYasbHbIX
BblAENEHNIN N poXaeHue pebEHKa. IcTporeH OAMH M3 OCHOBHbIX YEHCKMX MO/I0OBbIX TFOPMOHOB,
OTHOCALLIMICA K CTEPOUAHBIM rOpMoHam. OH NPUCYTCTBYET KaK Y XKEHLMH, Tak U B HE6O0bLLIOM KO/InYecTse
Y MYXXUYMH, HO B XEHCKOM oOpraHusme wurpaeT 6onee aKTUBHylO posb. Bo Bpems 6epemeHHOCTU
BblpabaTbiBaeTcs B 60/bLIMX KOIMYECTBAX. DCTPOrEH PEryNMpPYyeT pa3BUTME N YHKLMKN TaKMX OPraHoB, Kak
ANYHUKK, MaTKa M Bnaranuule, obecrneuymBaeT PoOCT CAM3IUCTON OBOJIOUKM MATKM U e€ NoAroToBKY K
OBY/NALMW, BANSAET Ha HAaCTPOEHWUE M NOAAEPKUBAET PYHKUUM MO3ra, CTUMYAUPYET PasBUTUE MOJIOYHbIX
enés Bo Bpemna bepemeHHOCTU. Bo Bpemsa meHoMay3bl YpOBEHb 3CTPOreHOB PE3KO CHUXKAETCA. DCTPOreHbl
MMEIOT BaXKHOEe 3HayeHWe AONA KEHCKOro 340p0BbA M PEnpoAyKTUBHOW GYHKUMU. OHW y4yacTBYHOT B
perynaumMm reHeTMYecknx, MeTabosIMyeckux W CTPYKTYPHbIX NPOLLECCOB B oOpraHuMame. MX ypoBeHb
WM3MEHAETCS B 3aBMCMMOCTM OT BO3PAcTa, MEHCTPYaNbHOrO UWKAa U 6epemeHHocTM. HapyweHune 6anaHca
MOXKeT MNPUBECTU K PasBUTUIO pPas/IMYHbIX Npobaem co 340poBbeM. MeEHCTpyasbHbIM LMKA — 3TO
nepuogmyecknin pU3nMoNOrMYeckUin NPoLLecC B KEHCKOM OpraHM3me, KOTOpPbI BK/OYAEeT co3peBaHue
ANLEKNETKN, MOArOTOBKY K ONNOAOTBOPEHUIO W YyAa/fieHUe CAUBUCTOM O0OO0NI0YKM  MaTKM, ecnu
6epeMeHHOCTb He HacTynaeTt. ITOT LMKA Peryanmpyetcs MoJIOBbIMM FOPMOHAMU U ABAAETCS OCHOBHbLIM
rnokasaTtenem penpoayKTMBHON ¢yHKUMK. CpeaHsAa NpPOAO/KUTENbHOCTb UMKNa 28 pgHeit. Ecau
b6epeMeHHOCTb He HacTynaeT camsmuctas o60/104Ka MaTKM (3HAOMETPUIA) OoTTopraeTca, NPOUCXOAUT
KpoBoTeueHue (meHcTpyauwus). Mocne MeHCTpyauuu B AWYHMKAX HadMHaloT co3peBaTb (GONNMKYAbI,
ycuameaeTca BblpaboTKa 3CTporeHa, 3HAOMETPUA BOCCTaHaBAMBaeTcs. Bo Bpems oBynauumn 3penas
ANLEKNeTKa BbIXoaUT M3 GONNKYIA U NOKMAAET AMYHMK. ycTon PonnnKyn npespalLaeTca B XKEATOE TeNo,
KOoTopoe BblpabaTbiBaeT NporecTepoH. ITOT FOPMOH CTabUAnsnpyeT sHAOMETPUA U CO3AAET yCNOBUA ANA
BO3MOXHOM H6epemeHHOCTU. Ecan BepemMeHHOCTb He HacTynaeT »KENToe Teno PaccacbiBaeTcsi, YPOBEHb
nporecTepoHa CHUXKaeTcA, SHAOMETPUIA OTTOPraeTca, U MeHCTpyauus HauMHaeTcs cHoBa. Ha aTom ypoke
pekomeHayeTcs AaTb UHPOPMaALLMIO O PeNpPOAYKTUBHOM 3/10POBbE.
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MyKcKaa nonosasa cucrtema

HeHcKasa nonoBasa cuctema

OcHOBHas nonosan
yenesa

CeMeHHUKM (ANYKN)

ANYHUKN

O6pasylowmeca
NonoBble KNETKU

Cnepmato3oung

AnuekneTKa

Cucrema KaHanos

CemaBblHOCALLME NPOTOKMY,
MOYenoa0BOM KaHan

d®annonuesbl TPybbl, MaTKa, LIeNKa
MaTKW, BRaraavuie

BcnomorartenbHble
}Kenesbl

MpeacraTtenbHan »enesa (npocrara),
CEMEHHbIE NY3blPbKM

entoe Teno, nnaueHTa

Mecro, roe npoucxoaur
onio[0TBOpPEHue

MaToyHan Tpyba

BHyTpeHHUe opraHbl

CemaBblHOCALLME NPOTOKMY,

ANYHUKNM, MaTKa, MaTOYHble TPYObI,

npocTaTa MaTKa, LWeKlKa MaTKW, BAaraamue
BHewHWe opraHbl CeMeHHWKM, BHELLHWI NON0BOM BHewHWI1 nosioBo opraH
opraH

OcHoBHasa PpyHKUMA
Nnon0BOW CUCTEMDI

O6pasoBaHue M TPaAHCNOPTMPOBKA
cnepmaTo30oMaoB; BblaeneHune
MY>KCKUX TOPMOHOB

Ob6pa3oBaHue ANLEKNETKN,
obecneyeHune perynaumnm
6epeMeHHOCTU U pa3BUTUA
3apoabliwa

Bblgensaembie ropMOHblI

TectocTepoH

ScTporeH v NporecTtepoH

* [MpedcmasneHHaa mabauya y0obHa 078 CPABHUMENbHO20 GHAAU3A MYMH(CKOU U 3eHckol nonosoli cucmem.
Ucnons3ysa mabauuy, yyumess Mmoxem o6bACHUMb CMPYKMYPHO-YHKUUOHAIbHbIE C8A3U, MPEOAOH UMb YYAUUMCA
300aHuUsA 0118 8bINOAHEHUSA 8 NNapax, op2aHU308amMs pabomy ¢ AHAMOMUYECKUMU CXemMamu, nposecmu OUCKYCCUO C
y4émom amuueckux Hopm. Tabauya makice cayHcum cesa3yrouum 38eHOM 0115 epexo0d K memam pernpooyKmusHo20
3aOpOBbFI, ormodomeopeHu,q, passumusd coOpMoHO8 U 8MmOpPUYHbIX 10/108bIX NMPU3HAKOS8.

B KOHUE ypOKa yunTenb NPUBAEKAET yHaLLMXca K 06cyaeHuto B pybpuke «Mogymaii. 06¢cyan. Mogenmcoy.

YyeHnKam 3agaétca sonpoc: «Onnof0TBOPEHME NMPOUCXOAUT B MATOYHOM Tpybe. Moyemy 3TOT npouecc

HEBO3MOXEH B APYrMX MOJIOBbIX OopraHax?». [lenaeTtca BblBOA, YTO SIMLLEKAETKA MOJIHOCTbIO co3peBaeT

MMEHHO 34ecb, MaToyHas Tpyba MMeeT onTMMaibHble YCNOBUA ANA ONNOAOTBOPEHUA — MOAXOAALLYHO

TeMMepaTypy U yCnoBUA ANA ABUKEHUA KNeTOK. B gpyrnx nonoBbix opraHax Takmx yCaoBUM HET, MO3TOMY

onIo40TBOPEHNE TAaM HE NMPOUCXOAMT.

Yuntenb HanpasaaeT BHUMaHME yyawmxcsa Ha pybpuky «MpumeHuTe nonyyeHHble

3HaHUA» U 3aKpenadeT UX 3HaHUA O npoueccax, MPOUCXOAALLMX BO BPEMA MEHCTPYaNbHOro LMK, C

NMOMOLLbIO MPAKTUYECKOrO 3a4aHuUA. B xoae ob6CyKAEHWMA BbIACHAETCA, YTO MPOrecTepoH, BblAeNAeMbli

KENTbIM TE/NIOM, NOArOTaBANBAET BHYTPEHHMUI CNOM MaTKM (3HAOMETpUin) K BepeMeHHOCTU U 3aliuLiaeT

pa3sutMe naopa. Bo Bpems HGepemeHHOCTM ero KO/M4YecTBO YyBe/MYMBAETCA, YTOObl moaaepXkuBaTb

npouecc. ITOT rOPMOH obecneuymBaeT YTO/LWEHME 3HAOMETpUA. KENToe Teno HadyMHaeT aKTUBHO
bYHKUMOHMpPOBaTb nocne 14-ro gHA UMK, K 21-My AHIO €ero akTMBHOCTb A0CTUTAeT MaKCMMyMa, K 28-my

OHI0 paboTa ocnabeBaeT, YTO NPUBOANUT K UCTOHUYEHMUIO SHAOMETPUA.

OLEHUBAHUE B yuebHMKe 0bcyRaaroTca cnegytowme Bonpochl:

1. Ha ocHOBe pMCYHKa MEHCTPYA/IbHOTO LMKAA 0OBACHUTE, KaKMe NPOLECChl MPOUCXOAAT B OTMEUYEHHbIX
yacTax. [OTBeT: 1 — AUYHUK, 20e Ha4uHaem cozpesams Aliueknemka (osynaayus), 2 — mamoyvHas mpyéa,
20e co3pesaem sAliyeknemxa u npoucxodum onao0omeopeHue, 3 — MaMKa: ecau onanodomeopeHue
npousowno, 30ece UGEm sHympuympobHoe passumue ra00a, ecau He NPou3owso — 8 pesyabmame
meHcmpyayuu AaliyeknemKka u cauducmaa 0607104Ka MOMKU paspywaromcs U 86l1800Amca U3
opaaHu3ma.)

2. KakoBbl ABe OCHOBHble QYHKLMM MOYEUCNYCKATENBHOIO KaHala B MyXCKOM opraHusme? O6bAcHUTE
ero cBAsb C NosoBoin cuctemoit. [OTBeT: MouveucnyckamersnbHolll KaHaa y Myx4uH obecrequsaem
sbigedeHue U Mo4u, U criepMol Hapyxcy. OH A879emcsa YacMmblo KAk 8bidenumesnbHol, maK u nosoeol
cucmemsl.]
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3. Kakue obwme n oTAMunTeNbHble 0COBEHHOCTU €CTb Y CEMABBIHOCALLETO NPOTOKAa U MAaTOYHOM TpyObI?
OtseT: [Obwee: 06a 0MHOCAMCA K 10/108bIM OP2AHAM U 8bIMOAHAM PYHKYUIO MPAHCIOPMA KAEMOK.
Omauyusa: cemAbIHOCAWULU MPOMOK Y MYyHHYUH NepeHocum crepmamo3oudsl, MamovHaa mpyéa y
YEeHWUH nepeHocum AaliyeKknemky u f8a5emcsa Mecmom ors000meopeHus. |

Mpu 06Cy}KAEHWUM BaXKHO, YTOObI y4eHMKM CBOBOAHO Npeanaranm Bce BO3MOMKHbIE BapUaHTbl OTBETOB.

dopmaTMBHOE oL eHUBaHUNe
Kputepum oueHuBaHusa Marepuan oueHMBaHuUA

Ob6bacHAEeT Ha3BaHMA U GYHKLMM OCHOBHbIX OPraHoB MoTuBauma, BONpoc-oTBeT
MY>CKOM N YXEHCKOW MO/I0BON CUCTEMDbI.
OnucbiBaeT CTPOEHME, YCTAaHABAMBAET PasMumna ANLEKNeTKM | Bonpoc-oTBeT, 3agaHue
M cnepmaTtosouna.

MocnepoBaTeibHO 0OBACHAET 3TaNbl MEHCTPYa/IbHOTO Bonpoc-oTBeT, 3agaHue
UMKANa.
CBA3bIBaeT GYHKLMM OPTraHOB M KNETOK C *KU3HEHHbIM Bonpoc-oTBeT, 3agaHue

LUMKNOM U Pa3sMHOXeHNEM.

Mpouecc onnoaoTBOPEHUsA U BHYTPUYTPO6HOE pasBuTue
Tema 6.5 ® YyebHuK: cTp. 40
® Pabouan TeTpagb: cTp. 24

NopacraHpapThl 8-2.2.6, 8-2.2.7

Lienn obyueHus Ob6bAcHAET NpoLecc onao40TBOPEHUA M 3Tarbl BHYTPUYTPOOBHOrO passuTmA.
O6bACHAET Poab NAALEHTbI, MYNOBUHbI U NIOAHLIX 060/104EK B Pa3BUTUM NI0AA.

Hasbiku XXI BeKka YmeHune 060CHOBbIBaTb CBOM MbIC/IN; BblpaXKaTb CBOM UAEMN U CAYLIATb APYTUX;

CNOCOBHOCTb K KPUTUHECKOMY MbILLNEHWNIO; 3HAaHWE MeToA0B cbopa nHbopmaLmm
NyTEM UCCNen0BaHMA; COTPYAHNYECTBO; KOMMYHUKAUUA; YMEHUE HAaXOANUTb NyTH
peweHuns npobaem; MHGOPMALMOHHAA FPAMOTHOCTb; MHTEPAKTUBHOCTb; HABbIKK
ncrionb3osaHuna NKT.

BcnomoratenbHble MnakaTbl N BUAEOPOMKN, OTHOCALLMECA K MPOLLECCY ONI0A0TBOPEHMUA U

cpeacrBa BHYTPUYTPOGHOMY Pa3BUTUIO.
dNEeKTPOHHbIe https://www.youtube.com/watch?v=6aDYcY25cJ8
pecypcbi https://www.youtube.com/watch?v=1UN63UplfxM

https://www.youtube.com/watch?v=0LOVHUSCr3M

KpaTkuit nhaH ypokKa.

Motusauums. lMpouecc onnoa0TBOPEHUA Y XKUBbIX OPraHU3MOB.
O6bAcHeHMe. 3HaYeHMe npoLecca onNa0A0TBOPEHUS.
UccnepoBaHue. BHyTpuyTpobHOE passuTuHe.

O6bAcHeHuMe. ITanbl BHYTPUYTPOOHOro passuTmA.
3akpenneHue.

OueHuBaHwue.

Yuutenb, ytobbl Bbi3BaTb MHTEpeEC K Teme, HanpaBAfeT BHMMaHWE ydalumxca Ha
obcyxaeHue Bonpoca: «KakoBo 3HayeHWe npouecca onnoAoTBOPeHMA?». 3a4at0TCa BONPOChl: «Kak Bbl
AymaeTe, MOryT /M y OpraHn3ma, BO3HMKAaIOWEro B pesyabTaTe 3TOro MNpouecca, NoABUTLCA HOBblE
npu3HaknM?» u «Mo Ballemy MHEHWI0, BCE /M KMBble CYLLECTBA BO3HMKAOT B pesyabTaTte
ONNI0A0TBOPEHMA?Y, MOBYKAAA TEM CAMbIM YHALLMXCA K PAa3MbILWAEHUIO.
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OnsogoTBOpeHNEe — 3TO MPOLLECC CAUAHUA MYMKCKOM U KEHCKOW MOMOBbIX KAETOK
(cnepmaTo3omnaa n ANLEKNETKM), B pe3ysbTaTe KOTOporo obpasyerca gunaonaHaa 3urota. 370 NepBoe U
OCHOBHOE 3BEHO B MPOLLECCE PA3MHOMKEHMUA YE0BEKA, KOTOPOE B HOPME NPOUCXOAUT B MaTOYHOM Tpybe.
MpumepHO Ha - AeHb MEHCTPYyanbHOro UMKAA ANUEKNeTKa BbIXOAWT M3 GONAMKyNa M nonagaer B
MaTOYHY0 Tpyby. OHa OCTaéTcs aKTUBHOM ANA ONNOAOTBOPEHUA B TedyeHune 12—-24 yacos. B opraHusm
KEeHLMHbI NONaAatoT MUAIMOHbI CMEPMATO30MA0B, HO INLLb O4EeHb HEDO/IbLIAA MX YAaCTb AOCTUIAET MATKK,
a 3aTemM M MmaToyHon Tpybbl. TONbKO OAMH cnepmaTo3ouns cnocobeH MPOHUKHYTb CKBO3b 0O0/0YKY
AnLeKkneTkn. CnepmaTos3ons CTaskMBaeTCsA C HapYyKHOM 060104KoM AlLekneTKU. C nomoLbto GepMeHTOB,
COoAEpPKALLMXCA B aKPOCOME, OH npeoaosieBaeT 060/104KY U MPOHUKAET B LMTOMNAA3My AlLeKAeTKU. MNocne
TOro KakK OA4MH cnepmMmaTo30ug, BOWEN BHYTPb ANLLEKAETKU, [OCTYN ANA APYIUX CTAHOBUTCA HEBO3MOMKHbIM.
lannongHoe AApPO CNepmaTo3oMaa CAMBaeTCcA C ranjougHbiM AAPOM ANUEKNeTKM —» obpasyeTca
aunnouaHan 3uroTa (2n). B surote coaep»ntca 23 napbl XPOMOCOM (Bcero 46 xpomocom).

DeAarenbHocTb. BHYTpUyTpO6HOE passuTue.

[ns ycBOEHMA HOBbIX 3HAHWUI yYaLLMMMCA OpraHM3yeTca NpakTUYecKan geatenbHocTb. OHM onpeaensatoT
nocsefoBaTe/IbHOCTb 3TANOB BHYTPUYTPOOHOIO pa3BUTMA M 3aNUCbIBALOT €€ B TETPaAb.

ObvsAcHAOMCA 80r1PoCsl 019 06CyHOeHUA:

e HeT, NpM HOPMANbHbLIX YCNOBUAX YNC/IO XPOMOCOM M HACNeACTBEHHbIE MPU3HAKM HOBOro OpraHnsama
NMO/IHOCTbIO COBMAZAlOT C TAKOBbIMW Yy 3MrOTbl. Bce KAETKM HOBOrO OpraHm3ama BO3HMKAOT MNyTEM
MWTOTUYECKOTFO AENEHUA 3TOW 3UrOTbl, TO €CTb BCE COMATUYECKMEe KNETKU copep’KaT O4MHaKOBbIN
Habop Xpomocom. leHeTMyecKuii maTepuan B 3uroTe (reHbl, MoJydeHHble OT maTepu M 0Tua)
onpeaenseT BCe HACNeACTBEHHbIE MPU3HAKM byayL,Eero opraHnsma.

e [l0o mMepe yBe/NMYEHUA YUCNA KNETOK HEKOTOPble M3 HWX HA4YMHAKT chneunanu3MpoBaTbCA. ITa
cneumanusauma ABAAETCA OCHOBOW (GOpPMMPOBAHWMA OpraHoB WM cucTem. PocT knetoyHoro uwucna
COCTaB/AET OCHOBY pPa3BUTUA.

Mpouecc NOCTENEHHOro NpeBpaLLeEHMA 3UTOTbl B 3MOPMOH, @ 3aTeEM B MNOJHOLEHHbIM
OpraHM3m BO BHYTPUYTPOBOHOM (NMpeHaTasibHOM) Pa3BUTUM YE/I0BEKA MOCae ONJIOLOTBOPEHUA 3aHMMaeT
npnbamsmtencHo 38—-40 Hepenb M AEAUTCA HA TPU OCHOBHbIX 3Tana. lepBbli — Ha4asbHbIM 3Tan —
obpasyeTcs gunaoungHaa 3urota (2n). 3Mrota HauMHaeT HENUTbCA MUTO30M, 0b6pasys Mopysy, a 3aTem
bnactoumcty. B TeueHwe 5-7 pHei 6nactoumcTa nomnagaeT B MOAOCTb MATKM M MMNAAHTUPYETCA B
3HAOMETPUIN (NPUKPENNAETCA K CTeHKe). BTopoit — ambproHanbHbIM 3Tan — ganTcs ABa mecaua. Knetku
aMbBpMOHa BbICTPO AeNATcA M AA0T HAYaNo 3apoAbleBbiM AUCTKAM. M3 3TUX 3apoablleBblX JUCTKOB
HauMHaeT ¢opmMpoBaTbCA cucTema OpraHoB. Mo mepe pasBUTMA ambpuoHa obpasyoTca 060104KM,
KOTOpPble OKPY!KAIOT ero co Bcex CTOPOH. Hapy»kHasa 060104Ka MMEET CKNaKM, Yepe3 KOTopble NPoXoaAaT
KanuAnapbl. 3TU CKNALKU BHEAPEHbl B CTEHKY MATKM M MPOYHO C Hel cBA3aHbl. IMOPUOH cyLLecTByeT
6naropapa NUTATENbHBIM BELLECTBAM M KMCIOPOAY, MOCTYNAOWMM Yepes CKAALKM Mo Kanuanapam. BHyTpu
naeeBpasibHON 0OO/IOMKM HaAxoAUTCA TOHKAA npo3payvyHas membpaHa, HanomMuHawowas naeHKy. OHa
obpasyeT mewoK. MNAKOCTb BHYTPU MeLIKa 3alumLLaeT SMOpMOH OT 3BYKOB M yaapoB. K KOHLy BTOpoOro
mecAua y ambpuroHa yke 6bETca cepalie, rosoBa pacTéT bbicTpee Apyrux Yacteit Tena, a MO3r UHTEHCUBHO
pa3smBaeTcsa. K KOHLYy BTOPOro mecsaua smMOpuOHANbHOrO PasBUTMA MJIaLEeHTa OCTAETCA TO/IbKO Ha TOM
CTOpoHe 3MOpMOHA, KOTopas obpalweHa K maTke. M3 KNeTok BOPCMHYATOM 060/104KMN, 060N0YEK,
MOKPbIBAIOLLMX 3apOAbIll U KPOBEHOCHbIE COCYAbl MaTKK, obpasyeTca naaueHTa.C momeHTa obpasoBaHumA
naaLeHTbl IMBPUOH yxKe He 3apoabiw, a NaoA. MNuTtaTencHble BELEeCTBA U KNCAOPOA, NOCTYNAOT U3 KPOBMU
MaTepu Yepes cocyabl NNALLEHTbI B KPOBb N104a, @ NPOAYKTbl 06MeHa BelecTB — B 06paTHOM HanpaBAeHUM,
B KpoBb maTtepu, nytém ancddysmm. KpoBEHOCHbIN cocyd BOPCUHKKU, COEAUHEHHbLIN C NMYMNOYHON BEHOMN,
Yyepes NynoBUHY BXOAMT B TE/IO N/1I0AA M AOCTABAAET KPOBb KO BCEM TKaHAM C MOMOLLbIO cocya0B. MpoayKTbl
o0bMeHa, obpasytowmeca B opraHM3amMe nao4a, no AByM NyrnoyHbIM apTepmamM Yepes NynoBMHY NocTynaoT B
naaLeHTy U BOPCUHKW. OTTyAa OHM NYTEM ANdPPY3MM NepexosaT B KPOBb MaTepu. Yepes HECKONBbKO Heaenb
naaueHTa oTgenseTca oT ambpuoHa. MNocne 3Toro cBsA3b IMBPUOHA C OPraHM3MOM MATEPM OCYLLECTBAAETCA
TONIbKO 4Yepe3 nynoBuHy. HauumHas c 4yeTBépTOro MecALa bepeMeHHOCTW, MaueHTa HayuMHaeT
bYHKLMOHMPOBATD KakK XKene3a BHYTPEeHHEeN cekpeLmm, Bblaenaa ropMoHsbl. Mo 3ToM npudmnHe MeHCTpyauma
npekpawaeTca, U Naog, OCTaétca B NOJOCTU MaTKW. Yepes naaueHTy K niaogy MOryT MOCTynaTb He TONbKO
rnoJsiesHble BelecTBa, HO U BpeaHble, CNOCObHble HEraTUBHO NOBAUATL Ha GOPMMUPOBAHME €70 OPraHoOB U
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cuctem. MNMostomy Bo Bpemsi 6GepeMeHHOCTM PEeKOMEHAYETCA OTKa3aTbCA OT KypeHua U ynotpebneHus
ankorona. Koraa runodus — Kenesa BHyTPEHHEN CEKPELMM, PACNONOKEHHAA B MOIOCTU Yepena, HaunHaeT
BblAENSATb TOPMOH OKCUTOLLMH, 3aMyCKaeTca NpoLecc poAoB. ITOT NPOLLECC NPOSABAAETCA B BUAE CXBATOK —
HEMNPOW3BO/IbHbIX COKPaLLEHNIA MaTOUHbIX MblLlILL, B pe3y/bTaTe Yero nao4 NpoABMUraeTca K LenKe MaTKK, a
3aTeM — K poAoBbiM NyTaAM. Mocsie 3TOro NPoUCXoaAuT poxaeHue pebéHKa. Poabl — 310 dusnonornyeckumii
npouecc Bbixoga naoaa, ero ob6on04eK U NAaLeHTbl U3 MOJOCTU MaTKUM. Bo Bpems poaoB MynoBuHa,
coeamHAllLaA pebéHKa C NNaUEHTOM, nepepesaeTcs, B pesy/abTaTe Yero B ero KpoBM HaKanamsBaeTcs
YINEKUCAbINA ra3. ITO CTUMyAMpyeT paboTy AbixaTeNbHOro LUEHTpa, M pebEHOK HauyuMHaeT AblliaTtb
camocToaTenbHo. MNepBblit KPUK NOATBEPKAAET HAYaN0 IEFOYHOTO AbIXaHUSA.

*MpusedéHHaa cxema ompaxcaem yHKYUOHAAbHOE 3HaYeHUe Kaxdol 0CHOBHOU cmpykmypebi.

OnnogotBopeHme —» 3urota -» Mopyna -> bnactyna -> Tlactpyna ->  dmbpuoreHes

MaTouHas leHeTuuecknit  CKonneHue MepeuyHaa dopmupoBaHne DopmupoBaHue
Tpyba martepuan KNETOoK CTPYKTYpa cnoes opraHos

Cxema oTparkaeT nocsief0BaTeIbHOCTb BO BPEMEHU U XPOHONOMMYECKMUIA NOPALOK 3Tanos.
e [leHb 0: OnnogoTBopeHue
e 1-3-in peHb: AeneHune 3uroTbl - Mopyna
e 4-5-i peHb: CTagua 6nactynbl = MpearacTpynsapHas HayasbHaA CTPYKTypa
e 2-aHepens: [actpyna (bopmmpoBaHmne TPEX 3apOablLLIEBbLIX IMCTKOB)

e 3-8-a Hegena: IMBPMOHANbHBIN Nepuos — GOpPMUPOBAHME OCHOBHbIX OPraHoB
e C9-nHepenu go poxaeHua: NnoaHbIN Nnepuog — POCT U co3peBaHne
e (C12-nHepenu: NnaueHTa M NyNOBMHA HAYMHAIOT NONHOLLEHHO GYHKLUMOHMPOBATL

3aTem yuuTenb NPUBIEKAET YYaLLMXCA K y4acTUO B 0OCYKAEHUM B paMKax pybpukn «Mogymain. O6cyau.

Nopenucb». YuyeHnkam 3afaétcsa Bonpoc: «[lnaueHTa BbiNosHAET PpyHKUMIO cBoeobpasHoro "6apbepa"

MeXAay maTtepbto U nnogom. C yemM CBA3AHO 3TO yTBEPKAEHME?». ITO YTBEPKAEHME CBA3bIBAETCA C TEM, YTO

nnaueHTa npenaTcTBYeT MPOHUKHOBEHWIO K MAOAY BpeAHbIX BeLLeCTB, MWUKPOBOB U HEKOTOPbIX

NleKapcTBeHHbIX NpenapaTtoB. OHa BbINOAHAET KaK 3alUTHYIO, TaK U NUTATENbHYIO GYHKLNIO.

Yuyntenb HanpaBaseT BHUMaHME yqalmxcs Ha pybpuky «lpumeHUTEe NoNyYeHHble
3HaHUA» M 0b6CyXaaeT ux oTeeTbl. Moc/e TOro Kak y4allMecs yCTaHOBAT COOTBETCTBME, OHM OTBEYaloT Ha
BOMPOCbI. HayanbHbIN 3Tan AANTCA NPUMEpPHO 7 AHel, SMOPUOHabHbIM 3Tan — 2 Mecaua, a NoAHbIA 3Tan
— oKono 7 mecsaueB. Bo Bpems nnogHoro 3stana BCe CUCTEMbl OpPraHoOB (HepBHadA, AblxaTesbHas,
KpOBEHOCHas, NULLEBapUTEIbHAA U ApP.) A0NKHbI Pa3BMBATLCA HE TOJIbKO C TOYKU 3PEHUA CTPYKTYPbI, HO U
C GYHKUMOHaNbHOM CTOPOHbI. Hanpumep, mMo3r M LEeHTpanbHas HepBHasA cUCTeMa y YesioBeka bonee
CNOXKHbI U Pa3BUTbI, MO3TOMY UX NOAHOE popmupoBaHUue TpebyeT 60/blLero BpeMeH!.

OLEHMBAHUE BbinosiHAKOTCA 3a4aHUsA, NPeacTaBNeHHble B ydeOHUKe, 1 06CYyKAa0TCA BONPOCHI:

1. Ha Kakom 3Tane nocse o6pa3oBaHUA 3UTOTbl HAYMHAOT POPMMUPOBATLCA OCHOBHbIE K/IETOUYHbIE C/0U
opraHusma? [OTBeT: Ha ambpuoHansHol cmaduu.)

2. KakoBa ¢yHKUMA BOpCcMHYATOM 060/104KM B 3apoaplweBbit nepuoa? [OTBeT: BopcuHyamas 060104YKa
3awuwaem naod, obecrnieyusaem e2o nNUMaHue U 203006MeH, a Makxce yyacmeyem 6 (hopmuposaHuu
naayeHmel.]

3. Ec/AM vmnnaHTaums He NPoM3oMAET, KaKoW 3Tan BHYTPUYTPOBHOrO PasBUTMA HE HAYHETCA U KaKOoBbl
moryT 6biTb nocneacTena? [OTBeT: Ecau umnaaHmMayus He npousolioém, He HAYHEMCA passumue
amMbpuoHa u popmMuposaHue opeaHos. B pesynemame bepeMeHHOCMb He Hacmynum, U 3M6PUOH
bydem sbigedeH u3 opeaHu3ma.]

4. Ha Kakom 3Tane AennTca 3urota npu obpasoBaHUKM ogHoANLEBbIX 61M3HeloB? [OTBeT: OdHoAliuesble
6au3Heybl 803HUKAOM nocae orsa00omeopeHUa 00HOU AliyeKknemKu O0OHUM Criepmamo30udom.
Obpazosaswascsa 3uzoma 3amem 0eaumcs U npespawjaemcs 8 08a (usau, 8 pedKux cay4asax, boasue)
amMbpuoHa.)
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5. BnausAeT nn obpas KU3HM MaTepu BO Bpemsa BepeMeHHOCTM Ha BHYTPUYTpobHoe pasBuTue pebEéHKa?
[OTBeT: lMTumaHue mamepu, yposeHb cmpecca, 8peoHble NPUBbIYKU U COCMOAHUE 300p08bA HAMPAMYIO
8/UAIOM HA 8HyMpuympobHoe pazsumue pebéHka.]

6. Kakue ¢akTopbl B COBpeMEHHOM MUPE MOFYT OTPULLATENbHO MOBANATL Ha BepeMeHHOCTb U pa3BuTUe
nnoga? ObocHynTe ceoe mHeHue. [OTBeT: KypeHue, asKo20/1b, HOPKOMUKU, HENPasusabHOE MumaHue,
UHeKkyuu, nekapcmea U 3KOA02UYECKOe 302pA3HeHUe Mo2ym He2amueHO CKA3aMmbCA Ha
bepemeHHOCMU U pazeumuu rna00a.]

¢opmam BHOe oueHuBaHue

Kputepun oueHmBaHuA

Marepuan oueHnBaHuA

Ob6bACHAET, rae U Kak NpoucxoamT npolecc MoTuBauma, [eaTeNbHOCTb, 3afaHue
ONA0A0TBOPEHMUA. (pabouas TeTpaab)
MocnepoBaTeNbHO ONMUCbIBAET OCHOBHbIE 3TaMbI Bonpoc-oTseT, 3agaHue

BHYTPUYTPOOBHOIO pa3BUTUA.

MaTepblo 1 N1040M.

Ob6bsacHAET PYHKLMM NNALEHTbI M €€ ponb B CBA3U MexXay | Bonpoc-oTseT, 3agaHune

obecrneymBaeT CBA3b MeXAY NN0A0M M MaTepPbIO.

ObbsacHAET PYHKLUM NYNOBUHbI U TO, KaK OHa Bonpoc-oTeeT, 3agaHue (paboyan TeTpaab)

NAOA4HbIX 060/104eK.

O6bACHAET 3aWMUTHYIO U NMOAAEPXKMBAIOLLYIO POJ/ib Bonpoc-oTser, 3agaHue

Bo3pacTHble nepuoabl YenoBekKa
Tema 6.6 ® YyebHuK: cTp. 44
e Pabouan TeTpagb: cTp. 27

MoacraHaapTbl 8-2.2.1,8-2.2.4
Lenun obyuyeHus OnucobliBaeT BO3pACTHbIE Mepuoabl YesioBeKa.

Hasbiku XXI BeKa

BcnomoraresibHble
cpeacrea
INEeKTpPOHHbIE
pecypcbl

OnucbiBaeT pa3BUTUE BTOPUYHDIX MOJIOBbIX MPM3HAKOB B MEPMOA NOJI0BOro
Cco3peBaHuA.

YMeHue 060CHOBbIBaTb CBOW MbIC/IM; BblparkaTb CBOU UAEMN M CAYLIATb APYIUX;
CMOCOBOHOCTb K KPUTUYECKOMY MbILLJIEHUIO; 3HaHMe meToA0B cbopa
MHpopmMauum NyTEM Mccief0BaHUA; COTPYAHMYECTBO; KOMMYHUKaALMA; YyMEHNE
HaXo4AWUTb NYTW pelleHna Nnpobaem; HGOPMaLMOHHAA FPAMOTHOCTb;
MHTEePaKTUBHOCTb; HaBbIKN Mcnoab3oBaHnA UKT.

Mnakatbl, Tabanubl, BUAEOMATEPUAbI C MHPOPMALMEN O BO3PACTHbIX
nepuoaax YesoBeKa

https://www.youtube.com/watch?v=bPMeXUeAllY,
https://www.youtube.com/watch?v=9d40DP5n8Ps&t=61s,
https://www.youtube.com/watch?v=V3M-CQInRwg

KpaTkuii nhaH ypoka.
MoTtusauumsa. PocT 1 pa3BuTHe YenoBeKa.
O6bAcHeHue. dTanbl MHANBUAYANbHOIO PAa3BUTUS.

UccneposaHue. U3ameHeHnA obmeHa BelLecTB U COCTOAHUA KOCTHOM TKaHM B CBA3MU C BO3pacTtom.

O6bAacHeHue. Ocob6eHHOCTM BO3PACTHbIX NEPUOLOB YENOBEKA.
3akpenneHue.
OueHuBaHue.
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YT106bI BbI3BATb MHTEPEC K TEME, YUUTE/Ib OPraHn3yeT obCyKAEHNE O TOM, KaK YesioBeK
MeHsAeTcA B Mnpolecce pocTa. 3aTem, 3agaBas Bonpocbl «KaK Bbl AymaeTe, Kak BO3pacTHble nepuoapl
yeNloBEKa B/IUAIOT Ha €ro pocT U pas3BUTME?» U «KaK MeHATcA PU3MYECKoe U YMCTBEHHOE pasBuTUE
ye/ioBeKa C BO3PaCTOM?», yunUTeNb NOBYKAAET YYaLLUXCA K PAa3MbILIEHUAM 1 0BCYKOEHMIO.
NHanBuayanbHoe passBuTue (naT. ontogenez) — 3TO COBOKYMHOCTb GMONOTMYECKUX M
GYHKUMOHANbHBIX U3MEHEHWI, KOTopble OpraHM3mM NPOXOAWT C MOMEHTa OMNI0A40TBOPEHUSA A0 KOHLA
KU3HWU.  WHamBMAyanbHoe  pa3BUTME  YeNOBEKA  [Ee/NMTCA  Ha  ABa  OCHOBHbIX  Mepuoaa:
| nepvos — BHyTpUyTpoOHOE pasBMTME, HauMHaeTcA c ob6pas3oBaHMA 3UroTbl (ONNOAOTBOPEHHOWM
ANLEKNETKN) U 3aBepluaeTca poraeHnem. Mopdonormyeckne msmeHeHus (Hanpumep, dopmmpoBaHue
OpraHoB), npoucxogsalive B 3TOT MepMo, 3aKNaAblBalOT OCHOBY AN GYHKUMOHANbHbIX M3MEHEHW
(Hanpumep, cTaHoBNEHME AblXaTeNbHOW UM HepBHOW aeaTenbHocTH). |l nepuos oxBaTbiBaeT Bpems OT
POXAOEHUA A0 KOHUA KM3HW 4yenoBeka. Mopdonormyeckne n ¢yHKUMOHA/bHbIE U3MEHEHMA B 3TOM
nepvofe TeCcHO B3auMMocBf3aHbl. Hanpumep, o6pasoBaHMe CMHAMNCOB B TO/IOBHOM  Mo3re
(mopdonornyeckoe wn3mMeHeHMe) cNocobCTBYET pPasBUTUIO MNaMATU U CMOCOOHOCTM K 0byyeHuto
(byHKUMOHaNbHOE WM3MeHeHMe). YuyeT BO3pacTHbIX 3TanNoOB y4yalWMUXcAa ydyuTenem Heobxoaum ana
NPaBUIbHOW OLLEHKU UX PU3NYECKOTrO, SMOLMOHANbHOTO U KOTHUTUBHOTO Pa3BUTUA. KarKablii BO3pacTHOM
nepuoa Tpebyet 0coboro negarorMyeckoro Noaxona v UHANBUAYaAbHbIX YCNOBUIA A4 pa3BuTuA. Buonorusa
WHAVUBUAYANbHOIO Pa3BUTUA CAYKUT Hay4yHON OCHOBOM GOPMMPOBAHUA IMYHOCTM B 0bBpa3oBaTe/lbHOM
npouecce.

DeAarenbHoctb. M3meHeHMs obmeHa BelecTB M KOCTHOW TKaHU C BO3PacTOMm.
Ha ocHoBe rpadmKka aHanM3nMpyoTca U3MEHEHUA, Npoucxoaalume B obmMeHe BELLEeCTB M KOCTHOW TKaHWU y
YyesioBeKa C BO3PacTomM. B coOTBETCTBMM C MOKa3aTeNAMM BbIACHAETCA, K KaKOMY BO3PacTHOMY nepuosy
OTHOCATCA 3TN U3IMEHEHUA.
Ob6vAcHAIOMCcA 80M1pPocsI 019 06CyHOeHuUs:
e C Bo3pacTom obmeH BeulecTB (MeTabosiM3m) 3ameansaercsa no pagy 6MoNorMyeckux NpUUmH. 3tn
W3MEHEHMA 3aTParnBatoT HE TONbKO PACcXog SHEPTUMN, HO U YPOBEHb FTOPMOHOB, aKTUBHOCTb KNETOK
N CTPYKTYpPY TKaHel. KneTouyHasa akTMBHOCTb ocnabeBaeT, ¢uM3nyecKas aKTMBHOCTb M Ha3oBasn
CKOPOCTb OOMEHA CHUMKAOTCA, U3SMEHAETCA TOPMOHAbHbIN YPOBEHb.
e [lpy 3amensieHMM obOMeHa BeleCTB MOryT BO3HMKATb YCTANOCTb, M30ObITOYHbLIA BeC,
HENepeHOCMMOCTb X0/104a, CYXOCTb KOXM U Npobaembl ¢ NULLEBapEHNEM.
e C BO3pacTom Yalle HabaoaatoTca TakMe Npobaembl, Kak CHUXKEHNE 0OMeHa BeLecTs, XPYNKOCTb
KOCTEeW, yXyALleHMe NamATH, CEpAEYHO-COCYANCTbIE U CYCTaBHble 3ab01eBaHuA.
[ )
Bo3spacTHble nepnogbl YesI0BEKA MMEIOT CBOM 0COBEHHOCTY.
Mepuop HoBOpOKAEHHOCTU (0—-4 Heaenn): OpraHm3m pebEHKA HauMHaEeT a4anNTMPOBATLCA K OKpYrKatoLwen
cpese 1 AeicTByeT NpenMyLL,ecTBEHHO Ha OCHOBe pedIeKCcoB (CocaHWe, XBaTaHue, Naad u 4p.). lMocreneHHo
bopmupyloTCA TepMoperynauma, gblxaHne u peryampyemoe KpoBoobpaieHue. OCHOBHbIM UCTOYHUKOM
NUTaHWUA ABASETCS TrpygHoe MoJsioko. OHO 6orato 6enkamu, KuMpamu, Yriesodamu, BUTAMUHAMM,
MWHepanamu, aHTUTenamm W TropmoHamu. [pygHOe MOJIOKO He3aMeHUMMO AN  UMMYHUTET],
MeTaboNMyYecKkon perynaumMm u passutma mosra. B atoT nepuog dopmupyeTca smMoLMOHANbHAsA CBA3b
MeXAy MaTepbto U pebéHKom. HeobxoanMmo YyTKO pearnpoBaTb HAa NOTPeBHOCTM MnaaeHLa. beaonacHasa u
cTabunbHas cpesa B 3TOM BO3pacTe 3aKNafblBaeT OCHOBY A5 06YYEHUA N SMOLMOHANBHOIO PA3BUTUA.
Mepuop, rpyaHoro Bo3pacta (ot 1 mecaua Ao 1 roga): HepsHaa cuctema pebEHKa aKTUBHO
anddepeHumpyetca. OH HauMHaAeT NbITaTbCA CUAETb, M0A3aTb, AeNaTb MepBble LWaruv, pasBuBaeTcA
MblLWeYyHan KoopauHauma. HabatogaeTca npopesbiBaHue 3y60B 1 paclumpeHne paunoHa nutanua. NpyaHoe
MOJIOKO OCTaéTC OCHOBHbIM UCTOYHWUKOM MUTAHUA, U PEBEHOK A0MKEH MOMYYaTb €0 KaK MUHUMYM 40 5
mecsAueB. B aTom Bo3pacTe HeobxoaMmo npeanaraTe NOABUMKHbBIE UFPbl. [10ABAAIOTCA NepBble peakumn Ha
3BYKM, MOHMMaHME MNpPOCTbIX CNOB W NOAPa)KaHWe — 3TO HayanbHbIA 3Tan pa3suTuA peyun. Ocoboe
BHUMaHWe cieayeT yaensiTb SMOLMOHANbHOM cTabMIbHOCTU pebEHKa U oLLyuleHUto besonacHoCcTu.
B paHHem petctBe (1-3 roga) pebEHOK Ha4yMHAET XOA4MTb, Pa3BMBAETCA MbIWEYHas M OMOPHO-
ABUraTenbHbl annapaT. bbICTpo NPOUCXOAUT pa3BUTUE HEPBHOW CUCTEMbI, YCUNBAETCA MUEINHU3ALMA B
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LeHTPasibHOM HepBHOM cucTeme. Pe6EHOK BCTyNaeT B KOHTAKT C npeameTamu, GOPMUPYIOTCA HAaBbIKM UX
y3HaBaHMA 1 UCNOAb30BaHUA. B 3Tom Bo3pacTe HeobxoanMo yaenatb 60abluoe BHUMaHWe ABUraTeNbHbIM
AKTUBHOCTAM (Urpbl, OTKPLITUE M 3aKPbITUE NpPeamMeToB, pasmelleHne GopMm), a TaKkKe PasBUTUIO peyn
(yBenuumBaeTtcs cnoBapHbI 3anac, pebEHOK HauMHaeT CTPOUTb MPOCTble MpepsioxKeHus). PassuBaeTca
YyBCTBO CaMOCTOATENbHOCTU — PeBEHOK CTapaeTcsa ecTb M 04EeBaTbCA CaM.

B AoLWKONbHbIN Nepuop, (3—6 net) npoaoKaeTca pa3suTMe 06HbIX f0NeN NONYLWAPUIA MO3ra, YTO CBA3AHO
C MbILUNEHNEM U NAHMPOBaHNEM. PDOPMUPYIOTCA TOHKME MOTOPHbIE HAaBbIKM (YMEHME AepKaTb KapaHaall,
WKTb, KNenTb). OboralieHne HePBHbIX CBA3EN YCUIMBAET CMOCOBHOCTM K MbILIAEHUIO U BOOBPaXKeHUIo.
Pe6EHOK CTPEMUTCS NOHATH OKPYXKAIOLLMIA MUP — ITOT NEPUOZ, TaKKe Ha3bIBaKOT «MEePUOLOM BOMPOCOBY.
Pa3BmBaloTCA NIOTMKA M MblWIEHWE — YCTaHAB/AMBAKOTCA MPUYUMHHO-CNEACTBEHHbIE CBA3M. [eTei yyat
COTPYAHMYECTBY, AENUTbCA, OCBaMBaTb COUMA/NbHOe noBegeHue. BarKHyt posb UrpatoT TBOpYECKMe
3aHATUA (pMCOBaHME, PacCcKasbiBaHME CKA30K, TeATPAIM30BaHHbIE UMPbI).

B mnagwem wWKonbHOM Bo3pacTte (6-11 neTt) npofosKaeTcs pocT U yBE/IMYEHWE MbILEYHOW Macchbl
pebéHKa. Ynyywaetca KoopAWHauMA OBWKEHUN U du3myeckaa NoBKOCTb. ODYHKUMM  Mo3ra
COBEpPLUEHCTBYIOTCA, Pa3BUBAOTCA UCMONHUTENbHbIE PYHKUNU. POPMUPYHOTCA HaBbIKM MUCbMA U YTEHMUS,
NIorMYecKoe MbllWAeHWE U CNOCOBHOCTb K pelleHunto 3agad. MosbiwaeTcA NOTpebHOCTb B OOLLEHUU U
coTpygHuYecTBe. 3aKN1aAblBaeTCA OCHOBA UHTE/IIEKTYa/IbHbIX MHTEPECOB.

B nogpoctkoBom Bo3pacte (11-16 neTt) HauMHaeTcA MONOBOE CO3PEBAHWE, YBENYMBAETCA YPOBEHb
NoJI0BbIX TOPMOHOB (TECTOCTEPOHA, 3CTporeHa). PasBnBatoTcs BTOPUYHbIE NOA0BbIE NMPU3HaKK (orpybeHne
rosioca, pocT BONOC, YBE/MYEHME MOJIOYHbIX Kenés). MNosbiwaeTca Bo3OYAUMOCTb HEPBHOMN CUCTEMBI,
rOPMOHa/IbHblE U3MEHEHUA Bbi3bIBAOT 3MOLMOHABbHYI0 HEeCTabuabHOCTb. 3aBepLIaeTca pa3BuUTUE peun,
GOpPMUMPYIOTCA  HaBbIKM  CYXKAEHMA W KPUTUYECKOTO  MbIWNeHUA. YcunuBaeTca CTpemseHue K
CaMOCTOATENIbHOCTU U GOPMUPOBAHUIO IMYHOCTU. Bo3pacTaeT M3MEHUMBOCTb HACTPOEHUsA, NOTPEBHOCTb B
CaMOMO3HAHWM U UHTErpauum B obLLeCTBO.

B roHowecKkom Bo3pacte (17-21 rop) passuTME OpraHM3ama 3amMeTHO cTabuamsmpyetcs. MoBblwaeTca
MbIlWeYHana cuna, GopmMMpyeTCcA OKOHYATesNbHAA TesecHas CTPyKkTypa. lonoBasa cuctema CTAHOBMTCA
NOAHOCTbIO GYHKLUMOHaNbHOW. POPMUPYIOTCA OCHOBHbIE MOPAJibHbIE, 3IMOLMOHAaNbHbIE U COLMaNbHbIE
KayecTBa /IMYHOCTU. CKNagblBalOTCA MUPOBO33PEHME WM CAMOCO3HaHME, Ha NepBblid MNAaH BbIXOAAT
npodeccnoHasbHbI BbIOOP, CTPEMAEHNE K CAMOCTOATENIbHOCTM M YYBCTBO OTBETCTBEHHOCTMU.

Bo B3pocnom Bo3pacte (22-60 neTt) opraHM3m AOCTUraeT BUONOrMYECKON 3PEeNoCTH, aKTUBU3MPYIOTCA
penpoayKktusHble yHKUMKN. CoxpaHaeTcs GpM3nonormyeckan ctabmuibHOCTb, OAHAKO K KOHLLY 3TOro nepuoza
MOTyT HabnloaaTbCA CHUMKEHME MbIWEYHOW Cuabl UM 3amegneHne obmeHa BewecTs. [peobnagaer
CTabunnbHOE NCUXONOFMYECKOE COCTOAHUE M IMOLMOHAIbHAA CaMoperynaums, Bo3pactaeT 06LLeCcTBeHHAA 1
cemMeiHan OTBETCTBEHHOCTb, @ TaKXKe AO0CTUTaeTCs MAKCMMAJbHbIN YPOBEHb IMYHOCTHOM U COLMANbHOM
camopeanusauumu.

B noxunom Bo3spacte (61-74 ropa) ocnabesaeT obmeH BellecTB, CHUXKaeTca ¢YHKUMA cepaedHo-
COCYAMCTON U AbIxaTeNbHOM cucTeM. MoryT Habnto4aTbCA OCTEONOPO3, MblleyHas cnabocTb, HapyLLleHUs
namaTu. MponcxoaAT ropMOHaNbHble U3MEHEHUSA, CHUXKAETCA YPOBEHb TECTOCTEPOHA M 3CTPOreHa. YpoBeHb
3HaHWM N XKM3HEHHOTO ONbITa OCTAéTCA BbICOKMM. OHaKO cnocObHOCTb K aganTaLlmm n NpucnocobaeHmto K
HOBbIM YC/IOBMAM MOMET CHUXATbCA. HecmoTpAa Ha CcOXpaHeHWe 3SMOLMOHANIbHOW YCTOMYMBOCTMH,
noTpebHOCTb B NoAAepKKe BO3pacTaeT.

B crapoctu (75 netr u crapwe) GyHKUMM OpraHOB U CUCTEM OPraHM3Ma 3HaAYUTENIbHO Oc/abeBaloT,
KpaTKoBpeMeHHas NamATb U GU3NYECKAnA aKTUBHOCTb CYLLECTBEHHO OFPaHMYMBAIOTCA, @ U3-32 CHUXKEHUA
UMMYHUTETa YBE/IMYMBAETCA PUCK 3aboneBaHUi. YpoBeHb MyAPOCTM U MKU3HEHHOTO OMblTa OCTAETCA
BbICOKMM. OfHAKO MOXKeT BO3pacTaTb PUCK COUMANBbHOM M3onAuMM UM aenpeccuun. [pouecc
WHAMBUAYANbHOTO Pa3BUTMA 3aBepLUaeTcA BUONOTMYECKON CMEPTbLIO.

Kaxkabli BO3paCTHOM Nepuon XapaKTepusyeTcs CBOMMM 0COObIMM MOTPEOHOCTAMM U BO3MOMKHOCTAMM
pa3BUTUA. YunTensm HeobxoaMmo y4nTbiBaTb BUOMOrMYECKME U NMCUXONOTUYECKME 0COBEHHOCTUN KaXa0ro
sTana »*KM3HM W noabupaTb COOTBETCTBYIOWME Megarormyeckme noaxodbl. [lpouecc pas3BuTUA
NPOAO/IKAETCA HA MPOTAMKEHUM BCEW XKM3HW, M 0Bpas3oBaHME [O/MKHO ObiTb afanTUPOBAHO K 3TOMY
npoueccy.
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* ﬂpedcmaencEHHaﬂ mG6flUL{O KPAMmMKO U cucmemHoO ompaxaem ocobeHHocmu paseumusd no amariam.

BopacTHoii nepuog,

Bo3pacTHoit
ANanasoH

OCHOBHble 0CO6eHHOCTU

MNepwuog,
HOBOPOXAEHHOCTH

0-4 Hepenn

dTan aganTaluum K OKpy*Katolen cpeae; ABUKeHMe
OCYLLECTBAAETCA TONbKO C NOMOLblo pedneKcoB (cocaHue,
XBaTaTesibHbIN pedaeKc, nnav); GopMUPYIOTCA CUCTEMbI
TepMOpPEerynaLmm 1 AblIXxaHNA; OCHOBHbIM UCTOYHUKOM MUTAHUA
AB/IAETCA MaTEPMHCKOE MOJIOKO; YCTaHaBAMBaeTcA
3MOLMOHAbHaA CBA3b.

lpyaHoW BO3pacT

1 mecan—1
rog

®ur3nyeckoe pas3BuTME NPOUCXOAUT BbICTPO; NOABNAIOTCA
NOMbITKM CUAETb, HAKNOHATLCA, XOAUTb; Npope3biBaHue 3y60B.;
dopMMpPYIOTCA HABbIKM XBaTaHMA M HaYya/IbHOW peuu;
NoABASIOTCA NEePBble PEaKUUN Ha CoLMabHble
B3aMMOAENCTBUSA.

PaHHUI aeTcKuit
BO3pacT

1-3roga

Pa3BMBalOTCA aKTUBHbIE ABUraTe/bHble HaBblKK (xoab6a, ber);
yCTaHaB/IMBAETCA CBA3b MeXK Ay NpeAmMeTaMun 1 CN0BamMu;
dopmumpyeTca NOHATUE «A»; HAYMHAKOT NOABNATLCA HABbIKM
camoobcnyKnBaHus.

JoLWKoNbHbIN
nepuog,

3-6net

MosblwaeTcA MHTe}'II'IEKTyaJ'IbeIﬁ UHTEepecC; urpa CTaHoBUTCA
OCHOBHbIM BUOOM OeATENNbHOCTU; peyvyeBble HaBblkKU 6bICTp0
Pa3BnNBAOTCA; PaCWLUNPAKOTCA COUMNaibHble YMEHUNA; YCUNNBAETCA
4yBCTBO HE3aBUCUMOCTU.

Mnaawmit
LWKO/IbHbIV BO3pacT

6—11 net

Pa3BMBatlOTCA NOTMYECKOE MbILW/IEHNE Y BHUMAHWE;
bopMUPYIOTCA YMEHUE YUUTLCA U YYBCTBO OTBETCTBEHHOCTMY;
NPOMUCXOAMT afanTaumsa K COLManbHbIM HOPMaMm;
npoponKaetca GM3nYecKoe pasBuTme.

MoAapocTKOBbLIN
BO3pacT

11-16 net

NonoBoe co3peBaHMe, rOPMOHa/IbHbIe N3MEHEHUA;
q)OpMMpOBaHVIe NNYHOCTU; NOUCK CaMOCTOATENIbHbIX B3rNA408B U
cou,maanoM NAEHTUYHOCTU; BO3MOXHa SMOLLMOHa/IbHaA
HecTabunbHOCTb.

MonopgocTtb

17 -21rop

dopmupoBaHue TNYHON N NPOPECCMOHANbHOM UAEHTUYHOCTY;
NOCTpOeHue NaaHoB Ha Byayluee; coumanbHas U
3MOLMOHaNbHAA HE3aBUCUMOCTb; 3aBeplueHne pusnyeckoro
CO3peBaHus.

Mepuog 3penoctu

22 -60 net

Crabunumsaums npodpeccMoHaNbHON N CEMENHOM }KU3HW;
WHTENNeKTyaNbHasA U 3MOLMOHA/IbHas YCTOMYMBOCTb; POCT
COUMaNbHOW OTBETCTBEHHOCTH; BbIXOAAT Ha NepBbIi NaaH
NPUBbLIYKK, CBA3AHHbIE CO 340POBbEM N 06PA3OM KU3HM.

Moxunion Bo3pact

61—-74ropa

MeHCMOHHBbIV BO3PacT; U3MEHEHWEe coLManbHbIX posiei;
nepenaya *M3HEHHOro OMNbITa M 3HaHWIA; MHOTAA NPOUCXOAAT
YXYZALWeHWA B COCTOSHWUM 30,0P0BbA.

CrapocTtb

Bobiwe 75 net

OcnabneHune ¢pn3nonornyecknx GyHKLUUM opraHM3ma; MoXKeT
BO3pacTh NOTPebHOCTb B NOAAEPKKE U yXOA4e; HAa NepBblIi NaaH
BbIXOAAT OLLEHKA MPOXKUTOM YKU3HW U OTHOLLEHUA MeXaY
NOKOJIEHUSAMMU,

m YuuTenb HanpasaseT BHUMaHMeE y4YalLMXca Ha pybpuKy « MMpUumMeHUTe CBOM 3HaHUAY.
Mocne 3anonHeHUa TabaunLbl opraHM3yeTtca obeyKaeHue BONPoCcoB, NPoBoauMTCa becega o GUsNYECKUX UAn
MCMX0/I0rMUYECKMX Npobiemax ydalmxca.

OUEHMBAHUE

ObcyrKaatoTca BONPOChI, NpeacTaB/ieHHble B y4eOHMKe:
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Kakune ocHOBHble U3MEHEHMA NPOUCXOAAT B GU3NYECKOM U YMCTBEHHOM Pa3BUTUU OT POXKAEHMA 40 2
net? [OtBeT: B amom nepuod npoucxodum UHMEHCUBHbIU pocm, pa3susaemcsa MyCKyaamypd,
gopmupyromcsa 0suzamersibHble HABLIKU, peyb U YMCMBeHHble criocobHocmu. Pe6éHOK HavyuHaem
rnosHasame okpyxcarouwuli mup.]

Kakue nsmeHeHus B YyMCTBEHHOM Pa3BUTUKM npouncxogAaTt B Bo3pacte 10-18 net? [OTBeT: B 803pacme
10-18 nem paszsusaromca s02uvecKkoe MbluisieHUe, ymeHue paccyx#oame, pewams npobaems! u
npUHUMAamMeo peweHusd. opmupyromcs AUYHOCMb U CAMOCMOoAmMesbHoe MHeHUE. ]

Ha Kakux BO3pacTHbIX 3Tanax U3MEHeHWUA B KOCTHOW TKAHW MPOUCXoAAT Hanbonee MHTEHCUBHO U
noyemy? Kak 3To cBaAsaHO ¢ obmeHom BelectB? [OTBeT: KOCmHAs MKaHb passusaemcs 0cobeHHO
aKMuU8HO om poxcdeHus 0o 2 sem u 8 Nodpocmrkosom gozpacme (10—18 nem), maK Kak 8 smu nepuoos!
8bICOKA AKMUBHOCMb 20PMOHO8 pocma u 0bmeH sew,ecms. ObmeH sewecms obecrieyusaem sHepaueli
U Heobxo0umMbIMU 8euwjecmeamu 018 NocmpoeHus u obHoeneHua kocmel.]

Kak M3meHeHMe obmeHa BeLLECTB C BO3PACTOM BJIMAET HA eXeAHEBHYI MOTPebHOCTb YesoBeka B
3Heprnn? NMoyemy BaxHO A/1A KaXKAOro BO3PAacTHOro nepmoaa cobatoaaTe pasHole guetbl? [OTBeT: 1o
mepe usmeHeHUs obMeHa seujecma € 803pACMOM U3MEHAEMCA U CymoYHasa nompebHocms 8 sHepauu:
8 demcmeae U MoApPOCMKOBOM 803PACME OHA BbICOKA, d 8 MOXUAOM 803pacme CHUXaemcs. [1ocKonbKy
8 KaXtOOM 803pACMHOM nepuode op2aHU3My mpebyromca pa3Hbie pecypcsl 0418 pocma, pa3sumus u
noddepxcaHusa ¢yHkyull, saxHo obecrneyums coomeemcmeyroujee numaHue. 3mo Heobxodumo 014
300p08bA U HOPMAsIbHOU HU3HedesmenbHocmu.]

dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHmnsaHua Marepuan oueHnBaHuA

MNepeuncnaet u 06BbACHSET aTanbl BO3pPacCTHbIX nepnoaos MoTtunsaumsa, sBonpoc-oTeeT
4Ye/ioBEKaA B BepHOI‘/JI nocnenoBaTte/sibHOCTU.

O6bACHAET, KOraa Ha4MHaAEeTCA Nepmog, NoJI0Boro cospesaHna n | JeAtenbHOCTb, BONPOC-0TBET
KaKune OCHOBHble GpU3MYECKME U3MEHEHUA NPOUCXOAAT B 3TO
Bpems.

OnucoblBaeT, 4em OTANYAKOTCA BTOPUYHbIE MON0BbIE NPU3HAKK Y Bonpoc-oTseT, 3agaHue
AEBOYEK U MaAJIb4UNKOB.
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PA3SAEN 7 KNACCUPUKALUNA KUBbLIX OPTAHU3MOB

Tema Ne HasBaHue Yacbl | YuebHuK | Pabouas
(cTp.) TeTpaab
(cTp.)
Tema 7.1 Knaccndpumkauma *Kmnebix opraHM3moB 3 52 31
Tema 7.2 Knaccnpumkauma LapcTea KUBOTHbIX 3 56 33
Tema 7.3 Knaccndpumkauma Lapctea pacTeHum 4 60 37
Hayka, TexHonorus, unsHb. O6obwatowme 1 65 a1
3a4aHuA
MCO-7 1
BCElro 12

KpaTtkuii 0630p pasgena
Npea knaccudumKaummn npeacrtaBuTenell })KMBoro MmMpa no YpoBHIO pa3BUTUA, 0COBEHHOCTAM BHYTPEHHErO U
BHELIHEro CTPOEHMA, a TaKXe APYrMM MpM3HAKaM MHTepecoBasa Y4YEHbIX C APEBHUX BpeméH. Takas
KnaccuduKaLma — To eCTb CUCTEMATMKA KMBbIX OPraHU3MOB — MMEET BaXKHOe 3Ha4YeHMe AaA NOHUMAHWA
6uonornyeckoro pasHoobpasua, GOPMUPOBAHUA HAYUHbIX TEOPUI, PA3BUTUA MeAUULMHbI U CENbCKOro
XO03AIACTBA, @ TaK¥Ke OXpaHbl OKpYKatowen cpegbl. KnaccubuKkaums Kunsbix opraHM3MoB npowsia AoNrui
NyTb UCTOPUYECKOTO pPa3BUTUA. B pasgene o6bACHAIOTCA COBpeMEeHHble NpeacTaBieHUs 0 KnaccubuKkaumu,
OCHOBaHHbIE Ha Hay4YHbIX UCClef0BaHUAX. Brarogapa AOCTUNKEHUAM FreHETUKM U MOJIEKYNSpHOM Bronorum
B nocsiegHue rofdpl CTaso BO3MOMKHbIM 60/s1ee rnyboKo U3ydaTb CTPOEHUE XKUBbIX OPraHM3MOB M TOYHee
onpeaensTb UX POACTBEHHble CBA3U. B 3TOM paspgene ydawmecAs MO3HAKOMATCA KakK C MPUHLMNAMU
Knaccudukaumm, Tak U C CUCTEMATMYECKMMM TaKCOHAMM. YCBOEHME 3TUX TemM CO34aéT OCHOBY AJiA
bopMMpPOBaHNA YMEHUN 0OBACHATL BMONOrMYEecKne 3aKOHOMEPHOCTU, pasHoobpasMe KUMBOFo MUpa U
rpynnMpoBaTb OpraHM3Mbl Mo 06LWMM NPMU3HAKaM B CTapLUMX Kaaccax.
BBeaeHue B pasgen
YyeHMKaM npeasiaraetca npoynTaTb BBOAHYIO YacTb pa3gena B yuebHUKe, UCnoib3ya n3obparkeHue,
pa3smMelLEHHOE B HaYasle, Mocae Yero obCyKAatoTca BONPOChl, NpeAcTaBAeHHble B y4ebHMKe.
PekomeHayeTcs co34aTb B Knacce CBOBOAHYIO U OTKPbITYHO aTmocdepy, YTOObI yyalmeca Moram akTMBHO
y4acTBOBaTb B 0OCYKAEHUAX U BblpaKaTb CBOM MbIC/IM CAMOCTOATE/IbHO.
e Kakoe 3HayeHMe WMeeT KnaccuPuKauma Kuebix opraHmuamos? [OTeeT: KraaccugpuKayus Husbix
0p2aHU3MO8 rnomozaem MoHAMbs buosozu4eckoe pazHoobpasue, nNPos8ooUMb Hay4YHble UCC/Ie008AHUS,
paszsusame mMeOUUUHY U cenbCKoe x03Alicmeo, a makxe crnocobcmayem oxpaHe okpyxcaroweli cpedel.
bnazodapa cucmemamusayuu y4yéHole mo2ym 60see MOYHO U3y4amb Op2aHU3Mbl U onpedensims Ux
podcmeeHHble c8A3U.]
e [loyeMy M3MEHANUCb MpPEeACcTaBAEHMA O KNACCUPUKALMM  KMBOTO MUpPa CO BpeMeHem?
[OTBeT: llpedcmasneHusn o KaaccuuKayUU HU8020 MUPA MEHAAUCL CO BpeMeHeM U3-3a pa3sumus HayKU,
0 Makxe cosepuwieHcmMeso8aHua memoodos HabdeHuUs U uccaedosaHuli.]
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Knaccudukaumsa usbix opraHu3moB
Tema 7.1 ® YyebHuUK: cTp. 52
¢ Pabouas Tetpagpb: cTp. 31

MoacraHpapTbl 8-4.1.3,8-4.1.2,8-4.1.1

Llenu obyueHus Ob6bAcHAET NpUHUMNBI KnaccuduKkaumm K. JIHHes.

Ob6bACHAET NOHATME KBUAY.

Ob6bACHAET OCHOBHbIE NPU3HAKM, UCNOJb3yeMble ANA FPYNNUPOBKU MKUBbIX
OpraHn3moB.

Hasbiku XXI BeKa YmeHune 060CHOBbIBaTb CBOW MbIC/IN; BblpaKaTb CBOM UAEMN M CYLLATbL
APYruX; CNoCOBHOCTb K KPUTUYECKOMY MbILL/IEHUIO; 3HaHMe MeToA0B cbopa
nHdopmMauunm NYyTEM NUccNeaoBaHUA; COTPYAHMYECTBO; KOMMYHUKaLUS;
YMEHME HaxoauTb NyTU peleHns npobaem; MHGopmaLuMoHHas
rPAMOTHOCTb; MHTEPAKTUBHOCTb; HABbIKM MCNOAb30BaHMA UKT.

BcnomorartenbHblie Mnakatbl, TaﬁﬂVILI,bI, Buageomartepuasibl No Teme.
cpeacrtea

INEeKTPOHHbIE pecypcbl https://www.youtube.com/watch?v=MBJp3CCqrxg
https://www.youtube.com/watch ?v=gmMX0oTEPu8
https://www.youtube.com/watch ?v=SIbFuiCfkr8

KpaTtKuii nnhaH ypoka.

MoTtuBauusa. 3HaueHne cucTemaTUsaumu.

Ob6bAacHeHue. CucTemaTKa U eAUHULbBI KNacCUPUKaLnu.

UccneposaHue. CucTemaTUYecKmne KaTeropumm.

O6bsAcHeHue. MpuHLMNbI KnaccuduKraumu.

3aKpenneHue.

OueHuBaHue.

YT106bI BbI3BATb MHTEPEC K TEME, YYALLMMCA PEKOMEHAYETCA BbICKa3aTb CBOE MHEHMe Mo
nosogy WHpopmaumn, NpennoKeHHOM B yvyebHuKe. O6CyRpatoTcA BOMpOChl: «3avyem 6mbAMOTEKapb
rPyNnUpyeT KHUrM?» n «Ha ocHoBE KaKMX NPUHLMNOB OH OCYLLECTBAAET CUCTEMATU3ALMIO?»

Ona noHMmaHMA MHoroobpasua KMBbIX CyWecT8 B Npupoge Heobxoaumo ux
CUCTEMATU3NPOBATL. ITUM 3aHMMaeTcAa pasgen buMonorMum nof HasBaHMEM CUCTEMaTWMKa, KOTOPbI
ONUCbIBAET U KAaccudULMPYET KMBble OpraHM3Mbl. B KnaccudumKaLmm KMBbIX OPraHM3MOB UCMNO/b3YHOTCA
pas/sinyHble cMcTeMaTUYeCcKMe KaTeropun — LApCcTBO, OTAeN, Knacc u aAp. OCHOBHOM eaAnHULEN ABAaeTcA
BMA: ocobu, OTHOcAWMEecA K OAHOMY BWAY, MMEKT CXOAHOEe CTPOeHWe W cnocobHbl cBo6OAHO
CKpeLMBaTbCA, AaBas NOTOMCTBO.

n,ﬂ,emenbuocrb. CuctemaTMyecKkue Kateropumm.

[na yCBOEHMA HOBbIX 3HAHMI OPraHM3yeTCca NPAKTUYECKAn AeATeNbHOCTb. BHMMaHMe yyalumxcs
HanpaBAAeTcA Ha Cxemy B y4ebHUKe, U UM NpeaaaraeTcs onpeaenTb CUCTEMATUYECKME KaTeropum ¢
HaMbONbLIMM YMCAOM OBLLUX U HAMBONBLLUMM YNCIOM UHANBUAYANbHbBIX MPU3HAKOB.

O6vACHAIOMCA 80MPOCHI 015 06CYHOEHUS:

e  OHW 0603HAYeHbI Pa3HbIMUK LBETAMM, A7 TOFO YTOObI Pas3iMyaTbh CUCTEMATUYECKUE KAaTEFTOPUM.

e B KaTeropumu «LAPCTBO» Y4YUTLIBAOTCA TaKMe MPU3HAKWU, KaK CTPOEHME KNeTKW, TUN NUTaHWuA,
OLHOKNETOYHOE WAN MHOFOKNETOYHOEe CTPOoeHMe. B KaTeropum «TuMn» KOAMYECTBO OOLLMX
NPWU3HAKOB YMEHbLUAeTcA, BHUMaHUe yaenseTtca 6onee cneumduyeckum xapaktepuctukam. Mo
TaKOMYy NPUHLMMNY OT LAPCTBA K BUAY KOMMYECTBO OOLMX MPU3HAKOB CHUMKAETCH, @ KOJIMYECTBO
WHAMBUAYAbHBIX — YBE/IMYMBAETCA.

e CucTemaTM3auMs KMBbIX OpraHM3MOB crnocobcTByeT Mx 6osee NErKOMy M3y4eHU0 U NOMoraet
BbIAABAATL CXOACTBA U Pasnnuma. ITo CO34AET OCHOBY A1A NPUHATMA 0DOCHOBAHHbIX pPelleHnin B
HayKe, MeguLMHe, CeIbCKOM X03ANCTBE N OXPaHe OKpy:Katowen cpeabl.

Cpeau ectectBoncnbiTaTenen XVIII Beka ogHOM M3 cambiX APKUX AndHOCTen 6bin Kapn
NuHHen (1707-1778). InHHelh 0606wmn Bce GpaKkTUUECKME 3HAHWUSA, HAKOMNIEHHbIe C 3MoxXu Bo3poxkaeHus,
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€034a/ CUCTEMATUKY KMBOTHOFO M PACTUTENbHOrO MMUPaA, TEM CaMbIM Kak bbl 3aBeplInMB MeTadm3nYecKuit
3Tan pasBuTMA Buonornmyeckon Hayku. Ona anoxu JIMHHes OblAn XapaKTepHbl ABe Uaeun: npusHaHue
NPOUCXOXKAEHMA KMBOFO MMpPA B pe3ybTaTe «TBOPYECKOrO akTa» M 04HOBPEMEHHO MAea HEM3MEHHOCTH,
CTabUNbHOCTU U MEePAPXMYHOCTM BUAOB, UX MOCTEMNEHHOIO YCNOXHEHUA. ITa naea sMaena B uenecoobpas-
HOM CTPOEHMW OPFraHNU3MOB NPOSABAEHMNE «MYAPOCTM TBOPLLA» U €4MHOr0 3aMblicaa. JIMHHEN BOLWEN B UCTO-
pUIO KaK co3aaTtenb MeTadU3NYeCcKon CUCTEMATUKM KUBOTHBIX U PACTEHUN U KaK aBTOP BblCKa3blBaHWA:
«Y1CNo BUAOB CTONIbKO e, CKOMbKO MX BbILAO M3 pyK TBopLa». 3Ta MbiC/b Bblna 03ByYeHa UM B NepBOM
usgaHum Tpyaa «Cuctema npupoabl» (1735 r.). J/IuHHel obnagan sHUMKAOMNEAUYECKUMU 3HAHUAMM,
WCKAOYMTENIbHON MamATblO M HabAlAATeNbHOCTbIO, @ TaKKe 0CcobbiM «Aapom cucTemaTusauum». OH
KnaccuduumpoBan BCE — MUHEPasbl, }KUBOTHbIX, pacTeHMA u gaxe 6onesHn. OCHOBHbIe 3acnyru JInHHes:

v' OH co3gan NpocTyio M yA06HYI0 CUCTEMY TaKCOHOMMYECKMX eAMHML, NOAYMHEHHBIX APYr APYry
(knacc, oTpaa, poa, BMAa).

v' OH KnaccuouLmMpOBan }KMBOTHbIN M PACTUTE/IbHBIN MUP B COOTBETCTBMM CO CBOEM CUCTEMOWA.

v" OH BBE&N NOHATUE «BMAY A1A PACTEHNIA U KUBOTHbIX.

v' OH npuvmeHnn BUHapHYIO (4BOMHYI0) HOMEHKAATYPY ANA HAMMEHOBaHWA BMAOB, TO €CTb BKJIKOYa
JNIATUHCKWE Ha3BaHWA poja M BMAA W YCTAaHOBWJI TaKuMe Ha3BaHWA ONA BCEX M3BECTHbIX emy
YKMBOTHbIX N PACTEHUN.

Cam JIMHHEW cynTan Co34aHHYID UM CUCTEMY MCKYCCTBEHHOM M nonaran, 4to B byayuwiem eé AO0MKHO
3aMEHUTb ecTecTBeHHasa cuctema. B KnaccudumKaLumm HKUBOTHbIX OH B3Aa 3a OCHOBY CTPOEHME cepAaua U
pa3fennn Ux Ha LWeCTb KAaccoB. ITO AefieHMe OblIo 3HAYMTENbHbIM LIArom Brepés, TaK Kak caenano
Knaccuoumkaumio 6osiee TOUHOM M NPUBAM3NAO eé K ecTecTBeHHOM cucTeme. O4HaKO OAHOBPEMEHHO B 3TOM
CUCTEME MUMENINCb W OWMOKM: Hanpumep, B Kaacc ampubuii 6bian BKIOYEHbI Kak 3eMHOBOAHbIE, TaK U
npecmblKatowmecs; Bce 6€Ccrno3BOHOYHbIE KUBOTHbIE OblIN 06beANHEHDbI NMLWb B ABa KNacca — Yepsu U
Hacekomble. leneHne KNaccoB Ha OTPALbI TaKKe COLEPHKAN0 MHOMXKECTBO CEPbE3HbIX OWMOOK. JIMHHEN cam
OCO3HABa/l 3TM HeAOYETbl W MNOCTOAHHO MbITAZCA MX WCMAPaBUTL.XOTA OH MPaBWAbHO 06beanHAN
6/11M3KOpPOACTBEHHbIE BUAbI, UHOTAA, HAOBOPOT, BKAKOYAN B OAUH OTPAS AANEKUE APYT OT ApPYyra OPraHU3mMbl,
WAW }Ke pa3fensan TeCHO PoACTBEHHbIE BMAbI MO pasHbiM oTpagam. Hanpumep, JIMHHe nepBbiM B UCTOPUK
HayKW BKIOYMA B OTPAA NPMMATOB YeoBeKa, 06e3bsfH U NEMYPOB, HO OLIMBOYHO OTHEC TyAa HKe IeTyuyio
MbllWwb. Knaccudukauma pacteHnin, co3gaHHaa JInHHeemM, Hocuna 6onee MCKYCCTBEHHbIN XapaKTep, XOTs
OT/IMYanacb NPocToTor U yaobcTteom. B ocHoBY 3TOM KaaccudmKaLMM OH NOMOXKWUA CTPOEHMUE MONAOBOM
CUCTEMbI PACTEHWUI (YMCNO THIMMHOK U NMECTUKOB, UX CPALLEHNE UK Pa3aeNbHOCTL). HecmoTpsa Ha oWKnOKM
B Knaccudukaumm JIMHHeA, yyéHble A0 CMX NOP C MHTEPECOM WM3y4aloT ero Tpyabl. Takum obpasom,
[eATeNbHOCTb JIMHHeA cbirpasa OrpPoOMHYIO0 poab B pa3sBuTumn ectectBosHaHUA XVIII Beka. CoBpemeHHasn
CUCTEMATUKA MUCMNOAb3YET AN KnaccuduKaLMyM OpraHM3MOB Le/bli KOMMANEKC Pa3/IMYHbIX MPU3HAKOB.
Hanpumep, yuntbiBatoTCA MX BHELIHee M BHYTPEHHee CTPOEeHWe, UCTOPUA 3BOJIIOLMOHHOTO Pa3BUTMA Ha
OCHOBE NANEOHTONIOMMYECKUX AAHHbIX, NPOLECCHI KU3HEeAEeATEeNbHOCTU U BUOXMMUYECKME 0COBEHHOCTH
(coctaB 6enkoB, 3anacHble NUTaTe/bHble BewecTBa M Ap.), SMBpMOHasbHOe pPasBUTME, OCOBEHHOCTU
CTPOEHMA KNETKWU, KApUOTUM W pacnpocTpaHeHWe Ha 3emne. Bcé 37O no3BosseT KaaccuduumpoBaTb
OpPraHn3Mbl He TOJIbKO MO CXOACTBY OTAE/NbHbIX MPM3HAKOB, HO U Ha OCHOBE MX 3BOJ/IIOLMOHHOIO poacTsa. Y
HEePOACTBEHHbIX OPraHM3MOB HEKOTOpble MNPM3HAKM MOrYyT ObiTb OYEHb MOXOXMMW B pesysbTaTte
npucnocobseHns K OAMHAKOBbIM WM  CXOAHbIM yCl0BMAM cpegbl. B To e Bpema paaxe
611M3KOpPOACTBEHHbIE BUAbI MOTYT 3HAYMTENIbHO OT/AIMYATLCA APYr OT gpyra. [osToMy B COBPEMEHHOM
CUCTEMATUKE KpalHe BAXKHO Ae/IMTb OPraHM3Mbl HA FPYNNbl C YY4ETOM UX MPOUCXOKAEHWUA, UCTOPUYECKOTO
pPa3BUTMA U POACTBEHHbIX cBA3eil. B 1969 rogy amepuKaHCKUIA aKonor u cuctematuk Pobept X. Yutrakep
NPeaaoXuna Hay4yHyI cMcTemy Knaccuduraumm, Kotopasa npesnonaraeT AefieHe BCEX KMBbIX OPraHNM3MOB
Ha nAaTtb uapcte (kingdom). B KauecTBe OCHOBHbIX OTANYUTENbHBIX KpUTEpUEB 6blan BbibpaHbl: CTpoOeHUe
KNeTKM, Cnocob NUTaHMA, NOABUMKHOCTb, CNOCOD PAa3MHOMEHUA U KU3HEHHbIM UMKA. B uapcTtBo baktepuii
BxoaAT 6akTepmn 1 apxen. K LapcTey NPOTUCTOB OTHOCATCA OLHOK/NETOUYHbIE U KOMIOHUA/IbHbBIE 3YKapUOThl,
obnagatowme NpM3HaAKaMM Kak *KUBOTHbIX, TaK U pacTeHunit. Bce npeacrasuTenu Lapcrea rpubos nuTatoTes
retepoTpodHO, a pacTeHns — aBTOTPOPHO, OcylecTBAAs GOTOCUHTE3. KneTouyHble CTeHKM rpubos wm
pacTeHW COCTOAT M3 MosMcaxapuaos. MpeacTaBUTeNM LAPCTBA KUBOTHLIX MUTAKOTCA reTepoTpodHO U
061a4at0T HEPBHOM W ABUIATENbHOW CUCTEMaMW. YWUTTakep npegnoXxua 6onee ecTecTBEHHYHO U
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BCEOOBEM/IIOLLYIO KNACCMPUKALMIO, OCHOBAHHYHO Ha 3KOJIOMMYECKUX M MeTabonnmveckmx ocobeHHOCTsX

XNBbIX OPraHN3mMoB.
B coBpemeHHOM Mupe BCe XKMBble OpraHnU3mbl AeNATCA HA NATb LLAapCTB.

LUapctBo CtpoeHue Aapo MutaHue CnocobHocTb OCHOBHbIe Mpumepbl
KNeTKu K ABUXXEHUIO npepcrasurenun
BakTtepum Mpokapunot OtcyTctByeT | ABToTpodHOe n | Mepeasuratotca | OAHOKNETOYHbIE AsoTouKcupyowme
(6esbapepHan retepoTpodHoe | HekoTopble opraHM3mbl 6akTepuu,
) npeacraBuTenu KMLIEYHaA nanoyka
MpoTucrol dyKapuoT Ectb ABTOTpOHOE 1 HekoTopble OnHOKNETOYHbIE Ameba, 3BrneHa,
(umeeT aapo) retepotpodHoe | NpeacTaBUTENN | M KONIOHWA/bHbIE Hdy3opua-
aAKTUBHO opraHu3mbl Tydenbka
nepegsuratorca
pu6bI JyKapuoTt Ectb leTepoTpodHoe | HenoasuKHbI OpHoKneTou- LpoXKM,
(BcacbiBaHuMe) Hble 1 LIAMMNUHBbOH
MHOTOK/IETOYHbIe
opraHu3mbl
PacreHusa JyKapuoTt Ectb Mpenmyuec- HenopaBuKHbI MHoroknetouHbole | Mxu, uBeTKOBble
TBEHHO opraHuM3mbl pacTteHus
aBTOTpodHOE
(doTocuHTE3)
XHusoTHble dyKapuoT Ectb leTepoTpodHoe | AKTMBHO MHoroknetouHble | Ty6Ku, Hacekomble,
(nMweBapuTenb | nepeaBuratoTcAa | OpraHuM3mbl yenoBekK
Has cucTema)
W yqam,mecn NpuUBAEKAOTCA K OGCV)K,D,eHMIO
BOMpocoB w3  pybpukn  «MpumeHuTe nonyyvyeHHble  3HaAHUAY:

«Y KaKux HomepoB B cxeme 6yAyT CTOATb pa3Hble Ha3BaHMA NPU yKaszaHUK
cMCTEMaTUYECKUX
pacTeHnn?» n «lMoyemy BUA CYUTAETCA CUCTEMATUUYECKOMN KaTeropuem,
Hanbosbluee
NPU3HaKoB?» B KnaccudpuKauum >KUBOTHbIX BMECTO TEPMMHA «OTAEn»
MUCNONb3yeTcA «TUMN», a BMECTO «NopAdoK» — «oTpaa» (B cxeme 3TO

COOTBETCTBYIOLLUX

obbeanHsaoLwe

KaTeropui

KO/In4ecTBo

ans

XUBOTHbLIX U

WHAMBUAYANbHbIX

HoMmepa 6 u 4). B pesynbTaTe obCyKAeHMA yUallMecs NPUXoasT K BbiBOAY,

4YTO OPraHU3Mbl, OTHOCALLMECA K OAHOMY U TOMY }KE BUAY, OYEHb NMOXOXM NO CTPOEHUIO U GU3NONOTMYECKMM
0c06eHHOCTAM, cnocobHbl cBOOGOAHO CKpewmBaTbCA M AaBaTb NAOAOBMTOE MOTOMCTBO. JTa KaTeropwms
Hanbosiee TOUHO OTPAXKAET, KaK KMBblE CYLLECTBA CYLLECTBYIOT B NPUPOAE M KaK OHU Pa3sMHOKatoTCA.

OLEHUBAHUE

O6cy:kaatoTca BONPOChl, NPeACcTaBAeHHble B y4ebHUKe:

1. Onpegenute pasnnuma U CXOACTBA MeXKay Ntobbimu AByMA LapcTBamu. [OTBeT: Hanpumep,
HuBomMHsble u pacmeHus. Cxodcmea: 06a A8AAIOMCA MHO20KAeMOYHbIMU OP2AHU3MAMU, repedarom
HacnedcmeeHHyo UHGBOPMALUI0 OM NMOKOAEHUA K MOKO/eHUI, CNOCOOHbI a0anmuposamscsa K
okpyxcaroujeli cpede, numaromcs, OblWAM, PA3MHOXCAIOMCA, pacmym u ymuparom.

Pasanuma mexay LapcTBamm PacTeHUI 1 )UBOTHBbIX:

MutaHune

asmompodghbl

2emepompodpbi

OBuxeHune

AKMUBHO20 nepedsuieHus
Hem

bonbwuHcMeo akmugHo nepedeueaemc,q

HepBHasa cuctema m
OpraHbl YyBCTB

Omcymcmeyem

Umeemcs

PasmHoXeHue BezemamugHoe, cemeHamu, becnosoe (hppazmeHmayus, noykosaHue),
cnopamu UKpomemaHue, omkaaosbieaHue Auu,
IUBOPOHOEHUE
ObixaHue C nomouwibto ycmouy, Ha C nomouwibto op2aHo8 AbixaHuA (mpaxeu,

ZIUCMbAX

Habpol, nezkue)

KneTtouHasa cTpyKTypa

KnemouyHaa cmeHKa u3
Uuerss1107103bl U Xs10pornsaacmel

KnemoyHaa cmeHKa omcymcmeyem,
Xs710pornsaacmos Hem

Pocrt

Pocm yacmo
Heoz2paHuU4YeHHbIl

o onpedeneHHo20 pasmepa

3anacHoe BeLw,ecTso

Kpaxman

lnukoeeH
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2. YKarKuTe ABe NpUYMHbI, MO KOTOPbIM ¥WBble OpraHn3amMbl AenAT Ha rpynnbl. O60CHyMTe CBOE MHeEHMe.
[OTBeT: 1. JeneHue »#usbix 0p2aHU3MO8 HA 2pynibl MOMo2dem onpedenums Ux cxo0cmead U pasau4us,
a makxe obnezdyaem ux usyveHue. 2.TaKaA KAACCUDUKAUUA 8aHHA 0a: MOHUMAHUA buosno2u4eckoz0
pasHoobpasusa, a makie 044 NPUHAMUSA NpPasusbHbIX peweHull 8 obaacmu MeduyUHbl, CenbCKo2o
Xx035licmea u oxpaHbl oKpyxcarouweli cpedsl.]

3. MoxeT M MeHATbCA cucTema Knaccudurkaummnm? Mouemy? [OTBeT: Cucmemsl KAACCUGPUKAYUU HUBLIX
OpP2aHU3MO8 CO 8PeMeHeM MOo2ym U3MeHAMbCA. 3mo C8A30HO C pa3sumuem HAyKu, 0CObeHHO
2eHeMuUuKuU U mosneKynsapHol buosozauu, 61a200aps KOMOPbLIM 0ABAAIOMCA HOBble C8e0EHUA O HUBbIX
opeaHuU3Max. 3mu OaHHble Mo2ym npusecmu K YMOYHeHUo uau nepecmompy npexcHel
Knaccugpuxkayuu.]

CDOpMaTMBHOE oueHunBaHue

Kputepuun oueHuBaHuA

Marepuan oueHnBaHuUA

Ob6bAcHAET NPUHUMNBI KnaccuburKaumm Kapna JInHHes.

Bonpoc-oTteeTt

CpaBHMBAET COBPEMEHHbIE KNAacCUPUKALMOHHbIE NOAXOAbI C
npuHumnamm JInHHeA.

Bonpoc-oTBeT, 3agaHue

[aéT BepHOe onpeaeneHmne NOHATUA «BUAY.

Bonpoc-oTBeT, 3agaHue

OnpeaenaeT MecTo BUAA CPeam APYrMX TAKCOHOMUYECKMX
KaTeropui.

Bonpoc-oTBeT, 3agaHue

CpaBHMBAET NOHATUE «BUAY» C BU3KMMU NOHATUAMM (pog, 0Ccobb).

Bonpoc-oTBeT, 3agaHue

MepeyncnseT OCHOBHblE KPUTEPUM, UCNO/Ib3yEMbIE A5
KnaccuduKaLumm }KUBbIX OPraHM3MOB.

Bonpoc-oTBeT, 3agaHue

PasgenAer sKuByto NPMPOAY Ha OCHOBHbIE rPYMMbl HAa OCHOBE

Bonpoc-oTseT, 3agaHue

NPU3HAKOB.

KnaccudpuKkauma uapcrea })UBOTHbIX

Tema 7.2 ® YyebHuK: cTp. 56
e Pabouas TeTpaap: cTp. 33
MoacraHaapTbl 8-4.1.3,8-4.1.4

Lenn obyuyeHus O6bacHAET NpUHUMNDBI KnaccnuduKkaumm K. JInHHes.
O6bscHAET NOHATUE KBUAY.
O6bACHAET OCHOBHbIE NMPU3HAKKU, UCNO/b3yeMbIe A/1A KNAacCUbUKaLMM KUBbIX

OpraH13mos.

YmeHne 060CHOBbIBaTb CBOM MbIC/IM; BbIPaXKaTb CBOM UAEWN U CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILLIEHUIO; 3HaHWe MmeToaoB cbopa
MHbOPMALUKM NYTEM UCCNeL0BaHUA; COTPYAHNYECTBO; KOMMYHUKAUMA; YMEHUE
HaxoAUTb NYTU pelleHns Npobaem; MHGOPMALNOHHAA FPAMOTHOCTb;
WHTEPAKTUBHOCTb; HAaBblKW UCNO/b30BaHMA UKT.

Hasbiku XXI BeKa

BcnomorarenbHble Mnakatbl, poTO- U BUAEOMATEPUASbI MO TEME.

cpeacTea
DNeKTPOHHble https://www.youtube.com/watch?v=QDGE57ZcPwQ
pecypcbl https://www.youtube.com/watch?app=desktop&v=w5cXAv5AzqU

KpaTKuit nnaH ypokKa.

Motusauuma. MpuHUMNbI KNaccudrKaLMm }KUBOTHbIX OPraHU3MOB.
O6bsacHeHMe. TaKCOHbI, UCNO/Ib3yeMblE B CUCTEMATUKE KUBOTHbIX.
UccnepoBaHue. MpuHUMNbI KnaccuduKaumm.

O6bacHeHue. Knaccndukauma 6ecno3BOHOUYHbIX M MO3BOHOYHbIX XKMBOTHbIX.
3akpenneHue.

OueHuBaHue.
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YT06bI BbI3BaTb MHTEPEC K TEME, YUMTE/Ib BMECTE C YYALLMMMCA 3HAKOMUTCA C TEKCTOM,
npeacTaBNeHHbIM B yYebHMKe. 3aTeM ydyalmeca nobyKAatTca K PasMblLIeHNI0 C MOMOLLLbIO BONPOCOB:
«Kakune obLme NpU3HaKM XapaKTepHbl 411 }KUBOTHbIX OPraHM3moB?» U «Kakne ocobeHHOCTM M NPU3HAKK
cnepyeT yuuTblBaTb NPU 06beAMHEHWUW JKUBOTHbIX B O4HY rpynny?»

m CucTemaTMKa KMBOTHbIX — 3TO HayKa, KOTopas MpUCBaMBaeT MMBOTHbIM Hay4Hble
Ha3BaHMA M paspabaTtbiBaeT NPUHUMNBLI MX KnaccuduKaumu. Knaccudukauma oxsaTbiBaeT ONMcCaHuWe M
pasmelleHnMe B CMCTEME KaK CYWECTBYIOWMX, TaK M BbIMEPLMWX KMBOTHbIX. B 3TOl 06nacTu Hayku
OpraHn3mbl 06beAUHAIOTCA B FPYNMbl KOHKPETHbIX 300/10rMYECKUX 06BbEKTOB, Ha3biBaeMble TAaKCOHaMU, U
NONYYaloT ONpPeAenéHHbI paHr B MepapXMyeckoin KnaccupuKaLumu, Has3blBA@MOM TAaKCOHOMMYECKOM
(cuctemaTnueckoit) Kateropmei. K OCHOBHbIM TaKCOHOMMYECKMM KaTeropmMam OTHOCATCA: LLApCTBO, Tw,
Knacc, oTpsag, CEeMencTBo, pofd, BuA. Bbicwelt TakCOHOMMYECKOW KaTeropuei sABAseTcAs LapCTBO,
BKAlOYaloLLee pAL NOAYMHEHHBIX eMy CUCTEMATUYECKUX eAUHWUL, CPeaM KOTOPbIX HaMMEHbLIMM PaHroM
ABNAETCA BUA,

(o) [F110]: L\ 718N NeatenbHOCTb. MPUHLUNBLI KNaccuPurKaumu.

[ns ycBOEHMA HOBbIX 3HAHWUI OpPraHM3yeTca NpaKTUYecKas gesTenbHoCTb. PaboTa npoBogmMTCa co BCem
K/1aCCOM Ha OCHOBE PUCYHKa W/IM COOTBETCTBYIOWEN Tabanubl B yuebHMKe, yyalumeca genatot
HeobxogMmble 3anncK B TETPaAAX.

Ob6bvACHAIOMCA 80MPOCHI 015 06CYHOEHUSR:

e DTUX KMBOTHbIX MOXHO 06beAMHUTL B OAHY rpynmny Ha YpOBHe TMNa.

e [lpM OTHECEHWN OPraHU3MOB K TUMY XOPAOBbIX YYMTbIBAETCA Ha/MYMe BHYTPEHHEro OCeBOro
CKefleTa — XopAbl, KOTopasa NPUCYTCTBYET Ha onpeaenéHHOM CTaaun pa3BUTUA Y BCEX XOPAO0BbIX U
ABNAETCA UX OCHOBHbIM OTIMUYUTE/IbHBIM MPU3HAKOM OT APYrUX TUMOB.

e }uBble opraHM3mbl NepeaBUraloTCs C NOMOLLbIO Pa3INYHbIX OPraHOB, rpyAHan KAeTKa y4acTByeT B
AbIXaHWUW, Yepen 3allMLAeT ro/IOBHOM MO3r U T. 4.

Knaccudpukauma 6ecno3BoHOUHBIX XKUBOTHbIX.

KWUWeYyHoNoNOCTHbIe O4HWU M3 CaMbIX APEBHUX HbIHE MKMBYLLMX MHOFOK/IETOYHbIX MBOTHbIX. ITO TUM
6€eCcrno3BOHOYHbIX, KOTOPbLIA BKAKOYAET MHOXECTBO BWUAOB, NMPEMMYLLECTBEHHO 0BUTalOWMX B MOPSX, U
UrpaeT BaXKHYI0 3KOOTMYECKY0 posib. OQHOM U3 MX XapaKTepHbIX 0cObeHHOCTel ABAsAeTCA paauanbHan
(nyyesan) cummeTpus. BTropoii ocobeHHOCTbIO ABAAETCA NoAMMopdU3M: npeacTaBUTEIN OAHOTO 1 TOTO e
BMAA MOTYT CYLLLECTBOBaTb B pa3HbIX popmax, MOJHOCTbIO OTANYAIOLLIMXCA APYT OT APyra Ha pa3HbIxX 3Tanax
YKM3HEHHOro UMKna. OcHoBHble popMbl — 3TO MOAMM U Mejly3a; MHOrAa B npeaenax o4HOro BUaa MoryT
BCTpeYaTbCA cpa3y Heckonbko dopm. [loaun - HenoaBu»KHaa ¢dopma, obuTarowas MNPUKPENIEHHO
(BpemeHHO MK noctoaHHO). Medysa - ceoboaHonnasatowas popma. Teno KMLWEYHONONOCTHbIX COCTOUT
M3 [BYX C/NIOEB — 3KTOAEPMbl M 3HTOAEepMbl. OQHMM M3 XapaKTepHbIX MPU3HAKOB ABASAETCA Hanuuyue
KMLIEYHOM NOJIOCTU U CTPEKaTe IbHbIX KNeToK. [laHHbIN TUN AENUTCA Ha KNaccbl: rmaponaHble, cundounaHbie
Meny3bl U KOpanioBble NOAUNbI.

Mnockue uepBuM — 3TO TPEXCNOMNHbIE (TPMNNOBNACTUYECKUE) KUBOTHbIE C ABYCTOPOHHEN CUMMETpPUEN
(bunatepanbHol cummeTpueit). Y 60NbLIMHCTBA MJIOCKUX YEpBEN TENO CM/OCHYTO B CMMHHO-6pIoHOM
Hanpas/ieHMn. CHapyKM TeNo NOKPLITO KYTUKYNOW. MNog KYyTUKYNO0N HaxogaTca KoabLeBble N NPOAO/bHbIE
rnafKkue mMbilubl, BMECTE C KOTOPbIMU 0OPa3yeTcs KOXKHO-MbILWEYHbI MeLLOoK. M10CKue YepBr He UMetoT
NosIoCTU Tena; BHYTPEHHWE OpraHbl PacCro/IoKeHbl B MPOCTPAHCTBE 3arno/IHEHHOM MapeHXUMoM. Tun
NJ0CKUX YEePBEN BK/IOYAET Cneaytolme Knacchl: pecHMYHble Yyepsu (Turbellaria), cocanbwmkn (Trematoda),
MmoHoreHengbl (Monogenea), neHTouHble Yepsu (Cestoda). Teno NeHTOUYHbIX YepBeN 0ObIYHO UMeET hopmy
JIEHTbI U COCTOUT U3 TO/IOBKM, LUEMKKN U YIEHUKOB. Y PECHUYHbIX YePBEW, TPEMATOA U MOHOTEeHens, Teno, Kak
npasuao, TNCTOBUAHON UK YyepBeobpasHon popmbl, 6e3 YneHnKoB. B xoae ambproHanbHOro pa3BuTUs y
3TUX 4YepBeit GpopmMUpYIOTCA TPW 3apOAbILLEBbIX CN0A: 3KTOAEPMA, SHTOA4EePMa M Me3sogepma. Hanvume
Me304epMbl MO3BOSAET pPa3BMBATbCA 60J/iee CNOMKHBIM CTPYKTYpPam, TaKMM KaK MbllWLbl, OpraHbl M
penpoayKTUBHaA cucTema. Y NIOCKMX YepBei OTCYTCTBYHOT KPOBEHOCHAs U AblXxaTebHan CUCTEMbI, O4HAKO
XOpPOLWIO pPa3BUTbl CUCTEMbI Pa3MHOMEHMA W BblaefeHuA. M3-3a OTCYTCTBMA ChNeuuanbHbiX OpraHoB
ra3oobmeHa nNocTynaeHue Kucaopoaa v yaaneHue yriekUcaoro rasa v Apyrmx 0TXo40B NPpOUCXOANT NyTEM
anddysun. MuuieBaputenbHas cuUcTema COCTOUT M3 pTa, [IOTKM W CNEMO 3aMKHYTON KULLKKU. Y
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NapasuTUYECKUX JIEHTOYHbIX YepBel nuLieBapuTesibHas CUCTEMa OTCYTCTBYET, U MUTaTe/IbHble BelLecTBa
OHW BCACbIBAIOT BCEM MOBEPXHOCTLIO TeNa.

MpeAacTaBMTENN TUMNA KPYIble YepPBU (HemaToAbl) ABAAIOTCA TPEXCIONHBIMUN }KUBOTHLIMM C ABYCTOPOHHEW
cummeTpuen. OHmn ob1agatoT pAaOM 06LMX NPU3HAKOB: Ha/IMYME NEePBUYHOM NOIOCTU Tena, 3ano/IHEeHHOM
KUAKOCTBbIO;  YyANMHEHHAa ¢opma Tesla, Ha MOMepeYyHOM CEeYeHUM HaMoMMHaloWaAn  Kpyr;
HEeCermeHTMPOBaHHOE Teno; HajuuyMe 3agHEer KULWKM M aHaNbHOTO OTBEpPCTUS; POTOBOE OTBEPCTME
pacrnosioeHo Ha nepegHemM KoHuUe Tena. MoKpPoB Tesfa COCTOUT M3 KYTWMKY/bl, K KOTOPOW MpUKpPenseHsbl
NPOAO/IbHO PaCMNOJIOXKEHHbIE TagKMe MbllLbl. BMecTe oHM 06pasyloT KOXKHO-MYCKY/IbHbIA MeLWoK. Y
KPYIAblX 4YepBel OTCYTCTBYHOT AbIXxaTe/lbHAad M KPOBEHOCHas cuUcTeMbl. bBoO/bWKWHCTBO BMAOB
pasgenbHonobl. K 3ToMy TMNY OTHOCATCA HEMATOAbI, UM COBCTBEHHO Kpyrble Yepsu. Bce Kpyrable 4epsy,
napasuTupytowme y 4yesoBeka, OTHOCATCA K Kaccy HemaTos, B UX XKM3HEHHOM UMKNE HET MPOMENKYTOYHOTO
X03fIMHa. B3pocnble ocobn ob6uTaOT B HECKMCIOPOAHON Cpeae, OAHAKO AAs PasBUTUA AWUL, U INYMHOK
KMCNoposa Heobxoanm.

Konbuatble yepBu (aHHenUAbl) — 3T0 TMN CBOHOAHOMKMBYLLMX KMBOTHbIX, 0OUTAOLMX B MOPAX, MPECHbIX
BOZ0EMax 1 noyse. M0 CTPOEHUI0 OHW ABAAIOTCA Boslee CNOXKHBIMU NO CPABHEHUIO C NIOCKUMU U KPYTAbIMU
YyepBAMU. OcoBEHHO 3TO KAacaeTcA MHOTMOLWETUHKOBbBIX MOPCKUX YepBeW. ITU YEepPBU CUMUTALOTCA BaXKHOW
rpynno B 3BOOLMMN BbICLUMX HECNO3BOHOUYHbIX }KMBOTHbIX: OT UX APEBHUX NPEAKOB NPOU3OLLIN MOAIIOCKU
W YneHucToHorme. Teno Koab4aTbiX YepBen cOCTOMT M3 MHoxecTBa (oT 5 o 800) cermeHTOB (Konew).
CermeHTaumAa NPOABAAETCA HE TONIbKO BO BHELUHEM BMAE, HO U Ha YPOBHE BHYTPEHHErO CTPOEHMUA: MHOTUE
BHYTPEHHME OpraHbl MOBTOPAIOTCA B KaXKAO0M CErMEHTE, YTO MOBbILAET BbI)KMBAEMOCTb }KMBOTHOIO NpU
MOBPEXAEHUWN YacTW Tena. BTopuyHaa nonocTts Tena (Lesiom) BbICT/IaHa anuTennem. B Kaxkaom cermeHTe
Lenom npeacraBieH B BUAE ABYX OTAE/NbHbIX MELIKOB, 3aM0J/IHEHHbIX LLe/IOMUYECKOM KUAKOCTbo. OpraHbl
ABWXKEHUA — napanoauu, npeacraBastolimMe coboit AByx/ionacTHble BbIPOCTbI MO 6OKam Tena, BHYTPb
KOTOPbIX BXOAMT L,e/IoM. Y MasloLWEeTUHKOBbIX YepBEl Napanognm oTCyTCTBYIOT; Y HUX MMEIOTCA IULWb NMyYKn
WEeTMHOK B Hebonbwom KonnyecTBe. MMEHHO y KOJ/bMaTbiX 4YepBel BrepBble MOABAAETCA 3aMKHyTas
KpoBeHOCHas cucTema. KonbyaTtble YepBU OeNATCS Ha TPU OCHOBHbIX KJ/lacca: MasloWweTUHKOBbIE YEepPBY,
MHOTOLLETUHKOBbIE YEPBU U NMUABKMU.

Y npeacrasuTeneit TMNa MOAIIOCKU TENO MOKET ObITb ABYCTOPOHHE CUMMETPUYHbBIM (Y 4,BYCTBOPYATLIX U
rOJIOBOHOIMX) UM aCUMMETPUYHBIM (Y BptoXOHOTMNX). TeNI0 COCTOUT U3 TPEX OTAENO0B: rON10BbI, TYI0BMLLA U
Horu. Y ABYCTBOPYATbIX MOJIIIOCKOB FON0BHOM OTAEN peayumpoBaH. Teno NOKpPbITO PakoBMHOM, KOTOpas
3aWMLLAET KMBOTHOE M CAYKWUT OMOPOM ANA NPUKpenaeHus Mbiwl. Y OONbLWMHCTBA TO/JI0BOHOMMX
MOJIIIOCKOB PAaKOBMHA peayuuposBaHa. Teflo MOIIFOCKOB MOKPLITO CNeunanbHbIM KOXHbIM MOKPOBOM —
MaHTUen. Mexay MaHTMEN M Tenom obpasyeTca MaHTWIMHAs MOJIOCTb, B KOTOPOM HaxoaaTcA Kabpbl,
HEKOTOpble OpraHbl YyBCTB, aHA/IbHOE OTBEPCTUE U OTBEPCTUSA BbIAENUTENbHOMN CUCTEMBI.

Tun wurnokoxKue npeacrasnset cobol rpynny 6ecno3BOHOYHbBIX KMBOTHbIX C Hambosee YHUKANbHbIM
cTpoeHmnem. Cpeay MopdONOrMyeckMx OCOBEHHOCTENM 3TUX MKMBOTHbIX BbIAENAKOTCA TPU OCHOBHbIX
Npu3Haka: nATUAYYeBas  pajuanbHad  CUMMETPUA, W3BECTKOBbIA  CKeneT  Me304epMasibHOro
NPOMUCXOXKAEHMUSA, COCTOALMMN U3 PA3INYHBIX 3/1eMeHTOB, ambynakpaabHas (BOAHO-COCYAMCTas) cuctema
LEe/IOMUYECKOTO NMPOUCXOXKAEHNA. ITU KMUBOTHbIE MPOU3OLLAN OT NPUKPENAEHHbIX NPEAKOB, MUTaBLINXCA
dunbTpaumeit. Y HUX B NpoLecce 3BOJIOLMU Pa3BUINCL PagmaibHble YAepKUBAOLLME CTPYKTYPbl — B BUAE
Jlyyei, wynanel, pecHU4YHbIXx 6opo3a. Oas 3aWuTbl M OMOpPbl Y UIIOKOXUX cdopmupoBanca ocobblit
M3BECTKOBbIN CKeNeT, NpeAcTaB/eHHbIA MPOYHBIMW UKW NOABWUKHLIMM MAACTUHKAMM M UFNamMU U3
KapboHaTa Ka/ibUMs, PacnoioXKeHHbIMWU B KoxKe. AmMOynakpasbHas cucTemMa BbIMNOAHAET GyHKUUK
OBVXKEHMA M 3axBaTa NuwM, paboTaeT Ha OCHOBE rMAPaBAMYECKOro MmexaHusama. OHa coeguHAeTcA C
BHELWHeN cpenoi yYepes MopucTylo (MagpenopoBylo) MAACTUHKY, KOTOpas perynpyet BHYTPeHHee U
BHelHee gasneHue. CucTema COCTOUT U3 KOJbLLEBOrO KaHana BOKPYr NULLEBOAA, PasuasbHbIX KaHasOoB,
NMOYWMX B Ny4n, amnyn v (y HEKOTOpbIX BUAOB) ambynaKpasibHbIX HOMEK C MpUCOCKamu. [BUiKeHue
NPOUCXOAMUT 33 CHET 3IMEHEHMA AaBAEHMA B aMMyNaxX U KaHanax. Y UrNOKOXMUX 6e3 HOXKEK nepeaBuKeHme
OCYLLECTBAAETCA 33 CYET MblLLL, NMPUKPENAEHHbIX K 3leMeHTam ckeneTa. Popma Tena U CUMMETPUS MOTyT
6bITb Pa3IMYHBIMK: WAPOOOpasHan (Kak Yy MOPCKOro exa), paguanbHas (Kak y MOPCKOW 3Be3gbl), B BUAE
pacnycTUBLLIEroca LLBETKA UAW NMOYKM (KaK Y roNoTypuit). Y UFNOKOKUX HET FON10BbI, BCE BHYTPEHHME OpraHbl
pacnosiaratoTcs B COOTBETCTBUM C PaamaibHON CUMMETPUEN, YTO CBA3AHO C X MasIoNOABUMKHBIM 06pasom
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KU3HU. Y BCEX UTNIOKOXKNX B3pOCaasa CTaausa npeacraBaseT cobon 6eHToCHyIo (4oHHY0) dopmy, OAHAKO B
BOAHOM TO/WE Yy HUX WMelTcs CcBoOOAHOMAaBalOWME NAAHKTOHHbIE JIMYMHKU. ITU  JIMYUHKM
MOPHONOTrMYECKN PA3INYAIOTCA B 3aBMCMMOCTM OT rpynnbl. B naneos3olickyo apy cylw,ecTsoBano 24 Knacca,
HO A0 HacToALLEro BPeMeHWN COXPaHMNOCh N1Lb 6. K MINOKOXUM OTHOCATCA: MOPCKME NUAUU, MOPCKME
3BE34bl.

T1N YNEHUCTOHOrMEe BK/KYAET XUBOTHbIX, Y KOTOPbIX TENO pasAe/ieHO Ha TPU OCHOBHble OTAeNa: ro/oBa,
raoe pacnonoXeHbl POT W OpraHbl YyBCTB; rPyAb, BbIMNOMHAKOWAA NPEUMYLLECTBEHHO ABUraTe/bHYH
bYHKUMIO; M BpIOLWKO, rae HaxoAAaTcsas 60/bLIMHCTBO BHYTPEHHUX OPraHoB. Y HEKOTOPbIX YNEHUCTOHOIMX
ros0Ba M rpyab CpacTaloTcs B rosioBorpyab. MoOKpoB Tena cocToMT M3 MHOTOC/IOMHON XUTUHU3UPOBAHHOM
KYTUKY/Ibl, BbINOMHAOWEN 3aWUTHYIO GYHKUMIO. Y Ha3eMHbIX Y€HUCTOHOTMX HapYKHbIA CNOK KYTUKYAbI
COAEPXKMUT KMUPbl N BOCKOOBpasHble BeLLeCTBa, NPENnATCTBYOLME MCMNAPEHNIO BOAbI C MOBEPXHOCTU Tena.
KyTMKyna TaKKe BbINOAHAET (QYHKUMIO BHELWIHEro CKeseta, K KOTOPOMY MpUKpenaawTca
nonepeyHonosocaTbie Mbillbl, 0becrneymBaloMe ABUKEHME Tesla U KOHEYHOCTen.[IOCKONbKY KyTMKyNa
HE3/M1aCTUYHA, POCT Y YIEHUCTOHOIMX COMPOBOXKAAETCA IMHbKOW (cOpocom cTaporo NoKpoBa). YneHucTbie
KOHEYHOCTU NOABMUMKHO COeAMHEHbI C TEJIOM M MMEIOT CYCTaBbl MEXKAY CermeHTaMu, 6aaroaapa Yemy OHU
obecneunBatloT pasHoobpasHble ABUMKEHUA — xoabby, 6er, NpbiXKKK, NNaBaHWEe, a TaKXe BbINONHAT
apyrve QyHKUMKW: 3axXBaT U M3MesibMeHMEe MWLM, AblXxaHue, ocsA3aHue M T. A. [lonocTb Tena y Hux
CMeLWaHHOro TUna, TO eCTb COoYeTalolas 31eMeHTbl LesioMa M MepBUYHOM nonoctu Tena. Llenom He
BbINONHAET OMOPHOM OYHKLMWU, TaK KaK BHELWHAS KyTMKyna (3K30CKeneT) XOopowo passuTa.
MuuweBapuTeibHaA CUCTEMA COCTOUT U3 TPEX OTAE/OB: NepeaHen, cpegHeln 1 3aaHen KUWKN. MNepegHnin u
33a4HUI OTAENbl NPOUCXOLAT U3 SKTOLEPMbI U BbICTAIAHbl U3HYTPU XUTUHOBOWM KYTUKYOW. Y pasHbIX rpynn
YNIEHUCTOHOIMX CTPOEHME POTOBOrO annapaTta Pas/IMYyHO, YTO MO3BO/IAET UM NMUTATbCA Pa3HbIMKU TUNAMMU
nULLKM. XOpoLLO pasBUTble MULLLEBAPUTE/IbHbIE Xese3bl CNocobCTBYIOT BbICTPOMY NepeBapUBaAHUIO MULLM.
KpoBeHoCHas cucTemMa HesamKHyToro tuna. Cepaue TpybuaTtbiii opraH, pPacrnoioXeHHbIM Ha CNUHHOM
CTOpPOHE Tena, pasfeniéH Ha KaMepbl, KOTOpble COKPallalTca nooYyepéaHo, Nnpotankueas remoanmaey no
Teny. OpraHbl AblXaHWA y BOAHbIX GOPM Kabpbl, Y HAa3EeMHbIX JleroYHble MeLWKKU namn Tpaxen. OpraHbl
BblAeNeHU BUAOU3MEHEHHble meTaHedpnamm (Hanpumep, y pakoB — 3enéHble Kenesbl). Y Ha3zeMHbIX
YNEHUCTOHOIMX (Hanpumep, y HaceKomblX) GYHKLUUIO BblAeNEHUA BbINOAHAOT ManbNUIMeBbl cocydbl —
MHOTOYUC/IEHHbIE KOPOTKUE 3aMKHYTble TPYBOUKU, OTKPbIBAIOLWMECS B FPaHULLE MEXKAY CPeHeN 1 3agHel
KULLIKOM. BpeaHble BelecTBa U3 remonmMmadbl NOCTynatT cCHavana B ManbNUruesbl COCYyAbl, 3aTEM B 3a4HIOH0
KMLLKY 1 BbIBOAATCA U3 OpraHM3ma. HepBHan cMcTema NocTpoeHa no Tuny 6proLHON HEPBHOM LLENOYKHK, KaK
Yy Ko/ibYaTbiXx 4yepBei. Y 0OLWECTBEHHbIX HACEKOMbIX OCOBEHHO pPasBMT HAArNOTOYHbIM raHrAui (Tak
Ha3blBaeMblii «MO3r»), KOTOPbIN obecneymBaeT C/0XKHOEe MHCTUHKTMBHOE noBegeHue. OpraHbl YyBCTB
XOpOLIO Pa3BUTbl: OpraHbl OCA3aHMA, BKyca, OOOHAHUA, 3pEHUA, PaBHOBECUA U CayXa. YieHUCToHorue
pa3feNibHOMO/bIe KUBOTHbIE. Y MHOMMX BWAOB BblpaXeH MOJIOBOM AMMOPOU3M — pasnmune mexay
CamMLaMM M CaMKamu NO BHEWHWM Mpu3Hakam. OnnogoTBopeHMe BHyTpeHHee. [ocTambpuoHanbHoe
pa3BUTME Yy OOHMX MpPAMOE, HO Yy OONbLIMHCTBA — C HEMNOJAHbIM WAW MOJHbIM NpeBpalLEHUEM
(meTamopdo3zom). HekoTopble HaceEKOMbIe B XO4e OHTOreHe3a MOTyT KWUTb Kak B BOAE, TaK M Ha cywwe. Tun
YNEHUCTOHOIMX AenuTcA Ha TpM Knacca: PakoobpasHble (Crustacea), MaykoobpasHble (Arachnida),
Hacekomble (Insecta).

Y npeacrasuTeneli TUNa XopA0Bble OCEBOM CKeeT NPeACTaB/eH 3/1aCTUYHON XOPA0M, PACNOIOXKEHHOM Ha
CNUHHOW CTOPOHE Tena *KMBOTHOTO. Y MPOCTENLIMX XOPAOBbIX XOPAa COXPaHAETCS Ha NPOTAXKEHUN BCel
KU3HWU. Y BONbLLIMHCTBA BbICOKOPA3BUTbLIX XOPAOBbIX MBOTHbIX XOpAa NPUCYTCTBYET TO/NbKO Ha cTaguu
3MBpPMOHaNBHOrO Pa3BUTUA U NO3XKE 3aMeHAETCA NO3BOHOYHUKOM. LleHTpanbHaa HepBHaa cuctema MMmeet
dopmy TpybKK, 3aNO0HEHHON CMMHHOMO3TOBOM KUAKOCTbIO. Y MO3BOHOYHbIX }KUBOTHbIX NEpPeaHUI KOHeL,
3TOM TPYOKM paclumpsaeTcs, obpasya MO3roBoi Nysbipb, N3 KOTOPOro BMOC/1eACTBUM PA3BMBAETCA F0JIOBHOM
Mo3r. B o61acTv TynoBuMLLLa U XBOCTa HepBHaA TpybKa npoaonkaeTca B BUAe CNUHHOrO mo3sra. MNepeaHuii
oTAeN NUUEeBapuUTeNbHON TPYOKU — TNOTKa — MNPOHM3aH KabepHbIMU LWENAMU, COEAMHAILWMMN eé C
BHELWHeW cpenoi. Y HaszeMHbIX XOPAOBbIX 3TU WEAN CYLWLECcTBYIOT TO/IbKO Ha paHHEeM 3MBpPUOHaNbHOM
3Tane, a y BOAHbIX XOPAOBbIX COXPAHAITCA Ha MPOTAXEHUM BCEN KU3HU. KpoBeHOCHaAa cucrtema
3amKHyTOro Tmna. Cepgle pacnonoXeHo Ha BploWHON CTopoHe Tena, No XOpAoi U NULLLEBAPUTENIbHOM
Tpybkoi. MommMmo 3Tux ocobeHHOCTEN, ANA XOPAOBbLIX TaK¥e XapaKTepHbl ABYCTOPOHHAS CUMMETPUA
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(bunatepanbHas cumMmeTpuA), BTOpPUYHAA nosaocTb Tena (uenom), BTOpUYHOe obpasoBaHMe pTa
(nevitepoctomus). Tun XOpAOBbIX AeAUTCA Ha Tpu noatuna: bOecyepenHble (Hanpumep, Knacc
ro/I0BOXOPAOBbIE), IMYMHOUYHOXOPAOBbIE (CanbMbl, acuMaMK, aneHOUKYNApUMK), YepenHble (XpALeBble
pbIbbl, KOCTHbIE PbIBObI, 38MHOBOAHbIE, MPECMbIKAOWMECA, NTULLbI, MIEKONUTAOLWME.

Mpu 06BACHEHUN TEMbI PEKOMEHAYETCA UCNONb30BaTb Tabanubl, poTorpadum 1 BuaeomaTepmnansbl.

m Yuynteno NpuBAEKaeT yyallMxca K ydyactuio B npouecce «Mogymaii. O6cyam.
Nopenuncb». OH 0bBpalaeTca K HUM € BONMPOocom: «KaK ecTecTBeHHaa KaaccMduKauma nomoraer yuyéHbim
COXpaHATb BMAOBOE pa3sHoobpasme KMUBOTHLIX? MOMKeT M KnaccuduKauusa KUBOTHbIX U3MEHUTLCA B
pesy/ibTaTe HeynopagoYeHHOro BmeLatenbcTea? Moyemy?» — u opraHusyet obcyxaeHme. EctecTBeHHan
KnaccuouKaumsa no3BoAsEeT M3ydaTb CTpoeHue, cpedy ObMTaHWA U POACTBEHHbIE CBA3M KMUBOTHbIX, YTO
MOMOraeT CBOEBPEMEHHO BbIABAATb PEAKME M HaxodAllMecs nog Yrpo3oM MCYE3HOBEHWUA BUAblI M
MPMHMMaTb Mepbl MO MX OxpaHe. MMeHHO 6narogapa 3TOMy y4éHble MOryT ONpenenuTb, Kakve Buapl
HaXOAATCA B ONACHOCTM U KaKMe 3KOCUCTEMbI HYXKAAIOTCA B BOCCTAHOBEHUN.

HeynopsaoyeHHOe BMeLaTeNbCTBO — TaKOe KaK BblpybKa /1ecos, 3arpsA3HeHMe OKpy»KatoLLen cpeapl, 0XoTa
N U3MEHEHME KAMMaTa — MOTYT Bbi3blBaTb MU3MEHEHWA B YUCIEHHOCTM KMBOTHBIX U UX Cpeae 0bUTaHuA.
3TO MOKET MPMBECTU K MCYE3HOBEHMUIO OAHMX BWAOB M PACCENEHUIO APYTMX Ha HOBble TEPPUTOPUK, B
pesy/ibTaTe Yero cuctema KnaccuduKaLmMm MOMKET USMEHUTLCA, TaK KaK NpeXKHee pacrnpeneneHue ye He
6yneT oTpa)kaTb peasbHOCTb. 3aTEM y4aLLMECA 3aMnOHAIOT cxemy U3 py6pukn «MpumeHUTEe NonyvyeHHble
3HaHMA» K obcyKaatoT Bonpockl. Cepan BopoHa

OTHOCUTCA K TUMY XOpAoBble 6naarogaps Takum Bun BopoHa cepas
NMpM3HaKkam, KaKk Ha/iuMumMe MO3BOHOYHMKA W _

3aMKHyTasi KpoBeHocHas cuctema. OCHOBHble POA BopoHbl
XapaKTepHble 4YepTbl nNpeacTaBuTenein Knacca CEMENCTBO . BpaHoBbie

MTMubl: TeNo MOKPbLITO MepbaAMU, nepeaHue

KOHEYHOCTU Npeobpa3oBaHbl B KPblbA, AblxaHNe oTPAL, Bopo6bnHoo6pasHbie
OCYLLECTBAAETCA C  MOMOULbIO  NErKMX  ” KNACC Mryub
BO3YXOHOCHbIX MELLIKOB, ABNAIOTCA

MO3BOHOYHbLIMW C MOCTOAHHOW TemmnepaTypow TIn Xoppaosbie
TeéNa, Pa3MHOXalTCA, OTK/1a4blBaA Fll‘;ILl,a. nTMLI,bI, LUAPCTBO YXuBotTHbIE

OTHOCALLMECA K STOMY OTPAAY, YaCcTO MOXOXKWU NO

CTPOEHUIO U MOBEAEHUIO. ITO, KaK NPaBUI0, MeNIKNE, MOABUKHbIE, XOPOLLO feTatoWwMe, roN0CUCTbIE NTULLBI,

obuTaloLwme NpeumMyLLEeCTBEHHO B JIECUCTbIX palioHax. Hanpumep, cemelicTBa BopobbuHble (Passeridae) n

Apo3posble (Turdidae), oTHocAWwMecs K 0TpsAY BOPOObMHOOBPA3HbIX, CHUTAOTCA BAN3KOPOACTBEHHbBIMM.
OLEHUBAHUE Ob6cy:xpatoTca 3a4aHNA 1M BONPOChI U3 y4ebHUKa.

1. MocTpoitTe gnarpammy diinepa-BeHHa 1 yKaxuTe cxogHble U OTINYUTE/NIbHbBIE MPU3HAKU MO3BOHOYHbIX
1 6ecno3BOHOYHbIX *KMBOTHbIX. [OTBET:

“[10360HOYHUK i
~ Umeemcs no3eoHOYHUK. ™
omcymcmeyem. /" Moaym nepedsuzamocs. AN N
Yacmo umerom ’

BHympeHHuli ckesiem.
Ymerom opaaHel yyecms. P
HapyxHblli ckenem. | OpaaHsl ObIXaHus (nezxkue

) AAGAAIOMCA MHOZOKAEMOHBIMU. | |\ o)
Aeiwam eceu . PasmHoxmatomcs nonoseimu | '
M0BEPXHOCMbIO MEAT N Gocronuim nymém. / Vi

unu ¢ nomouwjbo mpaxeu.. e

2. B 4ém pasHULa mexay ABYCTOPOHHEN U paamanbHon cummeTtpuein? Kak Kaxpaas M3 HUX nomoraet
KUBOTHbIM MPUCNOCOOBUTBLCA K YCI0BUSAM OKpyKatowen cpeabl? [OTBET. busnamepansbHas cummempus —
mes10 0eaumcsa Ha 08e pasHsble Npasyto U Aesyro Yacmu (Hanpumep, 6a60o4ka, na2ywka). Takaa cummempus
ro3seosisem #UBOMHbIM 08u2ambcs 8riepéd u obecrieyusaem b6osee cneyuanu3upo8aHHoe pasmeuleHue
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opaaHos8, ymo criocobcmeyem 6osee 3ghpekmusHol adanmayuu K okpyxcaroweli cpede. PaduasnbHasA
cuMMempus — meso pa3oensemcs om YeHmpa Ha pasHble Yacmu 8 Pa3HbIX HANpPaessaeHUAaX (Hanpumep,
Mopckas 3ee30a, meody3a). 3mom mun cumMmempuu [038079em HernoO8UMNCHbIM UAU MeOsIeHHO
rnepeosu2aOWUMCa  YHUBOMHbIM OO0UHOKOBO BOCMPUHUMOMSb U peazuposams Ha eo030elicmesus,
npuxodsujue co 8cex CMopoH.]

dopmatMBHOe OLeHUBaHUE

Kputepun oueHuBaHus MaTtepuan oueHuBaHuA

O6bACHAET OCHOBHbIE NPU3HAKM, UCMOb3yeMble B 3agaHne MOTUBALMK, BOMPOC-OTBET,
KNacCUPUKaLMM HUBbIX OPraHU3MOB. 3afaHue

MepeuncaseTt OCHOBHbIE MPU3HAKKU, UCMNOJ/Ib3YEMbIE B Bonpoc-oTserT, 3aaaHue

K}'IaCCVICbVIKaLI,VIVI XUBOTHDbIX.

PasniMyaeT passiMyHble rpynnbl 3)KUBOTHbIX MO MX OCHOBHbIM | [JeATeNbHOCTb, BONPOC-OTBET, 334aHue

0ocobeHHOoCcAM.

Ob6bACHAET 3Ha4YeHMe Knaccudukaymm. Bonpoc-oTBeT, 3agaHune
MpumeHAeT KpUTEPUN KNnacCcudUKaLUmM Ha peasibHbIX Bonpoc-oTBeT, 3agaHue
npumepax.

MpoeKkr. 1. Co3palite HebonblWyO BUKTOPUHY B dopmaTe npeseHTaumMu nog, HassaHuvem «Onpenenu
KMBOTHOEY», MOCBALLEHHYIO KnaccudUKaLMKM KUBOTHbIX; 2. COocTaBbTe KPUMATOrpammy, aHarpammy uau
KpOCCBOPA, U3 HAa3BaHW MO3BOHOYHbIX M HECNO3BOHOYHbIX YKUBOTHbIX.

Knaccudpukauyma yapcresa pacteHuii

Tema 7.3 ® YyebHuK: ctp. 60
® Pabouas TeTpagb: cTp. 37
MoacraHaapTbl 8-4.1.3,8-4.1.5
Llenn o6byueHun O6bACHAET OCHOBHbIE MPU3HAKM, UCMO/b3yeMble ANA KNaccubUKaLMM 3KMUBbIX
OpraHM3moB.

MepeuncaseT oCHOBHble 0OCOBEHHOCTU, MCNO/Ib3YEMbIE MPU KNaccudukaLmm
pacTeHun.

HaBbiku XXI BeKa

YMeHMe 060CHOBbIBaTb CBOWM MbIC/IM; BbipakaTb CBOM UAEU U CAYLIATb APYIUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILINEHMIO; 3HaHMe MeToa0B cbopa
MHpopMaLUN NYTEM UCCNe0BAHMUSA; COTPYAHMYECTBO; KOMMYHUKALMSA; YMEHUE
HaxoAuTb NyTU pelieHna npobaem; MHGOPMALMOHHAA MPAMOTHOCTb;
WMHTEPAKTUBHOCTb; HAaBbIKM UCNOb30oBaHMA UKT.

BcnomorartenbHble

MnakaTsbl, CI)OTO- n BuageomatTepuanbl No Teme.

cpeacTtea
DNeKTPOHHble https://www.youtube.com/watch?v=2mXkTLTQ5Zk
pecypcbli https.//www.youtube.com/watch?v=2I0wPvQ18yA

https://www.youtube.com/watch ?v=IYxfz1PSfZ0

KpaTkuii nnaH ypoka.

MoTuBauua. ObcykaeHne maTepuana 0 CUCTEMATUKE PACTEHUN.
O6bAacHeHue. MpuHUMNbI KnaccudmKaLmm B NPOLLIOM U B COBPEMEHHOCTY.
UccnepoBaHune. CpaBHEHME Pa3INYHBIX PYNM PACTEHWUN.

O6bAcHeHue. OCHOBHble NPUHLMMbLI KNaccudpuKaumm pacTeHUn.

3aKpenneHue.
OueHuBaHue.
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BcnomMuHalOTCA COOTBETCTBYIOLWLME 3HAHMA O CTPOEHUM M KaaccuduKauuum BUAOB
pacteHuin. C nomouwpto BonpocoB «KakuMe HOBble BO3MOMHOCTM CO34al0T COBPEMEHHbIE MEeTOAbl
Knaccuduraumm B 6monormm?» n «Kakve Kputepumn BarkHee AAA KnaccudUKaLMu pacTeHMIA: BHeELHME
NPU3HaKKW, cpefa OBUTaHUA WMAM HaCNeACTBEHHble OCODEHHOCTM?» yunTenb MNoby)KAaeT ydalmxca K
pasMbILWAEHMIO U 0BCYKAEHUIO.

B cucTtemaTuKe pacTeHWn, KaK U B APYrMX HayKax, CYLLECTBYIOT onpeaenéHHble MeToabl
nccneposaHus. B HacToswee Bpemsa Npu pa3paboTke GUNOreHeTUYECKMX CUCTEM PACTEHUI MCNONb3YHOTCA
pasnnyHble MeToAbl, KOTOpble MNO3BOAAKT YCTAHOBUTb POACTBEHHbIE CBA3M MeXAYy pPasHbIMU
cuctemaTuMyeckumu rpynnamu. OAMH M3 OCHOBHbIX METOAO0B — CPABHUTEbHO-MOPQOAOrMYecknin —
WMPOKO MPUMEHAETCA MNpPM  COCTaBAEHUM KNaccMdUKaLMKM  LIBETKOBbIX pacTeHuit. Ha ocHose
CPaBHUTENIHOFO U3YYEHUA CTPOEHUA U OCOBEHHOCTEN OTAENbHbLIX OPraHOB PACTEHWUIN COCTABAAETCA MX
noapobHoe onncaHue 1 BbIABAAIOTCA POACTBEHHbIe CBA3U. C NOMOLLBIO 3TOr0 MeToAa yCTaHaBAMBaAlOTCA
NPOUCXOXKAEHME W B3aMMOCBA3M PaA3/NYHbIX TAKCOHOMMYECKMX eauHUL,. IMOPUONOTUYECKUA METoS,
CNYKUT ANA onpeneneHnsa POACTBEHHbIX CBA3EM MeXAy pacTeHuamMU. B aTol uenn usyyarorca passuiue
3apo/bllla, 3apoAbllleBOro MewkKa W 3Hgocnepma. bnarogapa stomy metoay 6biivM BbisiBAEHDI
0COBEHHOCTM CTPOEHUA LBETKA Y Pas/inyHbIXx ceMelcTB. MManeoboTaHUMYECKUI MeToA, OCHOBaHHbIA Ha
uccnegoBaHUM BbIMEPLUMX PAcTEHWI, NO3BONAET AenaTb BbIBOAbl O PACMPOCTPAHEHWUWM, PA3BUTUU U
NPOUCXOXOEHUN pacTUTeNbHbIX rpynn. [lpumeHeHWe 3Toro Mmetoga ybeauTenbHO [OKasbiBaeT
nocTeneHHoe pPasBUTME PACTUTENIbHOrO MUpa. dKoreorpaduyeckmii meTos No3BOSET YCTaHOBUTL CBA3b
mexay GopmMpoBaHMEM PACTEHUI U YC/IOBMAMM OKpyXKawwein cpedbl. ITOT MeTod TECHO CBA3aH C
CpaBHUTENbHO-MOPGdONOrMYecKUM. MannHoNOrMYeckii meTos, nsydaet mopdonornio nbiiblbl. Mblibua
NMOKPbLITOCEMEHHbIX PAaCTEHWUI CUBHO BapbUpyeT No Gopme U pasMepy, XOPOLLO COXPAHAETCA B MOYBEHHbIX
OTNOXKEHMUAX. ITOT METOA CYMTAETCA HaAUAYYLLIMM CPeacTBOM A/A M3YYEHUS UCTOPUYECKOro PasBUTUS
pacTuTenbHOro mupa. B HacTosAwee Bpems OH M3BECTEH NOA, Ha3BAaHWEM «aHAIM3 MblbLbl». FeHEeTUYECKUi
MeTOZ, OCHOBaH Ha W3y4eHWU XPOMOCOM. B KnaccuduKaumMm pacTeHUn TaKKe MCNOMb3YoTCs
6MOXMMMYECKME U APYTUE METOAbI UCCNEeL0BaHMA. B COBOKYMHOCTM 3T MeToAbl MO3BOAAIOT 60/1€€ TOYHO U
Hay4yHO OOOCHOBAHHO WCCNEAOBATb CUCTEMATUKY, 3BOJIIOLMIO U E€CTeCTBEHHble POACTBEHHblE CBA3U
pacTUTeNbHOro MMUpa.

P LEU U NeaTenbHOCTb. CPaBHEHME PAa3/IMUHDIX FPYNN PacTEHMIA.

OpraHusyeTcs AeATeNbHOCTb A/1A YCBOEHMA YyYalMMMCA HOBbIX 3HaHMK. PaboTa npoBoauTCcA CO BCem
KNacCOM Ha OCHOBE MAMIOCTPaLUMM M3 yd4ebHMKa MAM COOTBETCTBYHOWEN Tabauupbl. XapaKTepUCTUKM
pacTeHMUI, COOTBETCTBYIOLLME MPEA/IOKEHHBIM KPUTEPUAM, 3aHOCATCA B Tabauuy (nepeHeceHHyo B
TeTpaab) U CpaBHUBAIOTCA.

PacreHune Hanwuuue usetkos n PasmHoXKeHue Hanuuue TKaHe 1 opraHoB
nnopos cnopamu uam

Mxu OTCYTCTBYIOT cnopamum Hacroawme TKaHW pa3BUTbI
cnabo, nmetotcAa
cneumanm3npoBaHHbIe rpynnbl
KNETOK, OpraHbl OTCYTCTBYIOT

ManopoTHUKHK OTCYTCTBYIOT cnopamu NmeroTca TKaHW, opraHbl —
KopeHb, cTebenb, MMcTbA

fonocemeHHble | OTCYTCTBYIOT cemeHamu MmeloTca TKaHU, opraHbl —
KOpeHb, cTebenb, MCTbA U cems

ObvAacHAIOMCcA 80MpPOCsI 0715 0O6CYHOeHUSA:
e 0O6wue yepTbl:

BCE OHW SABAAIOTCA MHOIOK/JETOUYHbIMU  PACTeHUAMM, (POTOCUHTE3UPYIOT,

Pa3MHOXKAOTCA C MOMOLLbIO CMOP UAN CEMSAH; KPOME MXOB, Y PacTEHMIA OCHOBHbIE OpraHbl (cTebenb,
JIUCT U T. 4.) B TON UM MHOW cTeneHn cdopmMmmnpoBaHbl. OTIMUYUTENIbHbIE YEPTbI: LBETOK €CTb TO/IbKO
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LiBeTKoBbIe NmetoTcA LBETKM, cemeHammn NmeloTca TKaHW, opraHbl —
pacTeHus naoAabl KopeHb, cTebenb, UCTbA,
cemeHa, LBEeTKU 1 naoapl

Y UBETKOBbIX pacTeHWiA, Y MXOB MPOBOAALLAA CUCTEMa He pa3BWUTa, Y TOJI0CEMEHHbIX CeMeHa
CO3PEeBaloOT OTKPLITO, a Y LBETKOBbLIX — BHYTPU NoAa.

e PasmHOMeHMe cemeHaMn UAN Copamm, Haindumne Uam oTCyTCTBME NPOBOAALLEN CUCTEMbI, HaaNYne
WAN OTCYTCTBME LBETKa M Nnoda, ceMeHa — MOKPbITble UKW Fo/ble, CTPOEHWE BereTaTUBHbIX
opraHoB (KopeHb, cTebenb, UCT).

o [lna KnaccuduKaumMm OYeHb BaXHbl  MoOpdOsiorMyeckue, aHaTOMUYECKMe, reHeTUdecKkue,
6MOXUMMYECKME N APpYrUe NMPU3HAKMU.

UapcTtBo pacteHuit (Kingdom Plantae) Bo3HuMKNO B BOAHOW cpese, n npumepHo 410
MWAIMOHOB /IEeT Ha3a, 3eN1EHble BOAOPOC/IM BbILWAN U3 BOAbI Ha Cyly. B To Bpemsa cywwa elwé He 6bina
OCBOEHa W NpeacTaBaAna cobon cpeay c obunmem pecypcos. Ha cywe 66110 60sblUe CBETA U YTNEKUCAONO
rasa, HeobxoAMMOro PacTEHUAM A1 POCTA U BbIXKMBaHUA. O4HAKO pPe3KMe PasInyumna Mexay BoAHOM U
Ha3eMHOI cpegamm cTanun cepbésHoi npobaemoit AnsA nepsbix BUAOB. 3TO NPUBENO K NMOABAEHUIO Y
pacTeHU MHOXeCTBa HOBbIX NPUCNOCOBAEHMIA, YTO B UTOre Nnopoaunno 1o 6oratoe pasHoobpasme
pacTeHui, KoTopoe mMbl Habntoaaem cerogHA. OA4HUM U3 NepBbix NpucnocobieHnit cTano nosBAeHUe
BHELLHEro BOCKOBOIO C/101 — KyTMKY/Ibl. KyTUKyna 3almiiana pacTeHus OT BbICbIXaHUA, yAEPXKUBan Baary
BHYTpW. OAHAKO 3TOT CN0M TaK»Ke NPenaTcTBoBan ra3oobmeHy. [o3TomMy Ha MOBEPXHOCTM PaCTEHUI
NOABM/IUCL YCTbMLLA — MOPbI, KOTOPbIE MNO3BOIA/IN MOTNOWATL YI/IEKUC/bIN a3 U BblAENATb KUCTOPOA.
Kpome Toro, BO3HWKIA HEOBXO4MMOCTb B HOBbIX CTPYKTYPaXx, CMOCOBHbIX TPAHCMOPTMPOBATb BOAY U
nuTaTesibHble BELLLECTBA M3 NOYBbI B BEPXHUE YacTU pacTeHus. B pesyabTate cpopmmpoBanach
NnpoBoAALLAaA TKaHb, KOTOPasA He TO/IbKO obecneyrBana TPAHCNOPT BELWECTB, HO U MOMOrasa pPacTeHUIO
COXPaHATb BEPTUKANbHOE NOJIOKEHUE U YCTONYMBOCTb. [11A PAa3MHOMKEHMUSA HA CyLle Y pacTEHUI
NOABM/IUCb CTPYKTYPbI, 3aLUMLLAOLME NOOBbIE KNETKU M 3apoAbllun OT HEHNAronpUATHbIX BHELLIHMX
YCNOBUIA. DTU CTPYKTYPbI Ha3bIBAOTCA aHTEPUAUU (Y MYMKCKUX PACTEHWUI) U apPXETOHUM (Y Y KEHCKMX
pacteHuit). 0ns nepeHoca CNepmaTo30MA0B M3 aHTepUAMA B AALLEKNETKY apXeroHMsA pasBUANUCb pasHble
cnocobbl: nepeaBuKeHMe B BoAeE, NEPEHOC BETPOM UAN TAKUMU OMbIAUTENAMM, KaK NUYENbI U NTULLbI.
Kakoli uMeHHO cnocob ncnonb3yeTcs, 3aBUCUT OT rpynnbl pacteHus. Mocae onaofoTBOPEHUA ANLEKAETKA
OCTAETCA B apXEroHUW, rae 3alMLaeT U NUTaeT pa3BMBatoLLMACA 3apoablw nam cnopodut. Apyrum
Ba*KHbIM NPUCNOCO6EHMEM CTANIO0 NOABAEHWNE CEMAH. XOTA HE BCE HAa3eMHbIe PacTEHMA PA3MHOMKatOTCA
CeEMEHaMM, CEMEHHbIE pacTeHMsa 061a4atoT PASOM NPENMYLLLECTB. Y pacTeHUA, He 06Pa3YIOLLUX CEMSH,
AN1A NnepeHoca rameT HeobxogMma BoAHasA cpeaa. VX My»KCKMe U KeHCKUe Cnopbl MPMMEpPHO 0AUMHAKOBOMO
pa3mepa, n 06e MoryT BbITb MOABUKHbIMU. Y CEMEHHbIX PACTEHUI }Ke 06Pa3YOTCA MESIKUE MYKCKUE
cnopbl — NblAbla, 061a4at0LWan BbICOKOA MOBUABHOCTBIO. [MblfibLia AOCTUTAET }KEHCKUX rameTodUTOB 1
nepenaér cnepMmmn AMLLEKNETKe Yepes NblabLeByto TPYOKRy. Nocne onnogoTsopeHma dopmmpyeTca cems,
coaeprKallee 3apoaplLl U 3anac NMTaTe/IbHbIX BELEecT8. 9T NpucnocobieHns No3BoAUAM PacTEHUAM
chopmMMpPOBaTb KU3HEHHbIE GOPMbI, XOPOLLO a4aNTUPOBaHHbIE K KM3HU Ha cywe. HecMoTpa Ha orpoMHoe
KOJINYECTBO COBPEMEHHbIX BUAOB PACTEHWUN, UX AENAT HA TPU OCHOBHbIE FPYMMbl:

1. PacreHus 6e3 nposogsllen (CoOCyanCcToi) TKaHW — camble APEBHMUE M MPOCTbIE MO CTPOEHMIO PacTeHMs.
K HUM OTHOCATCA MXMU.

2. Cocyamuctblie pacTeHus, He obpasytolme ceMaH — CloAa BXOAAT ManoOpPOTHUKM U XBOLLM. ITO nepsas
rpynna pacTeHui, y KoTopoi passmaach NPoBoAALLAn CUCTEMA.

3. CocyaucTble pacTeHMs, Pa3sMHOMKaloWIMECa ceMeHaMM — K 3TOW rpynne OTHOCATCA BCE OCTasibHble
pacteHus. OHa BKAtoYaeT Hanbonee pasHoobpasHble U LWMPOKO PACNPOCTPaHEHHbIE BUAbI PacTEHU.
[enntca Ha ABe OCHOBHblE MOArpynMbl:
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e LlBeTKOBblE (MOKPLITOCEMEHHbIE) PAaCTEHUA — BK/OYAIOT BCE pacTeHuA, obpasytolime LBETKU U Naoabl.
Mx nbiiblLa pacnpocTpaHAeTCA ¢ MOMOLLbIO BETPA UM ONblANTENEN.

¢ HeuBeTKoBble (roNOCEMEHHbIE) PAacTEHNA — CloAa OTHOCATCA, HAMPUMEP, COCHbI U TMHKFO. 3TU pacTeHus
06pasytoT «rosibie» cemeHa 6e3 N10A0B, a UX MNblbLA PACNPOCTPAHAETCA BETPOM.

Mpy O6BACHEHUM TemMbl PEKOMEHAYEeTCA WMCNo/sb30BaTb Tabauupbl, ¢oTorpadum u BuaeomaTepuabl.
Obcyxkpaetca Bonpoc pybpukn «Moaymain. Obcygmn. Mopenucb» «Kakoit noaxop sasnsetrcA bHonee
3pPeKTUBHbIM B KnaccudmKaumm pacTeHU: TPAANLMOHHbIE MeTOAbl, OCHOBAHHbIE HA BHELLHMX NPU3HaKaXx,
AW U3yYeHWe HaceACTBEHHbIX 0cobeHHoCTel?». B xoae obcyKaeHMA yuyuTeNb NoABOAMT YYalMXCA K
cnefyowmm BbIBOAAM: A8 TPYNMUPOBKM PACTEHUIt U BbIABNEHUS MX CXOACTB U Pas/nMuMii BO3MOMKHO
MCNONb30BaTb pPa3/IMyHble MeTodbl. ITU MeTOoAbl B OCHOBHOM MOXHO pasgenuTb Ha ABa Tuna:
TpaAWUMOHHbIE MeToAabl (OCHOBAHHbIE HA BHELWHMX Mpu3HaKax). Mpu Takom NoAxXo4e Y4UTbiBAeTcs
BHEWHWI BMUA PacTEHUA — AWUCTbA, LBETKWU, Nnogbl, ctebenb v T. 4. MNpenmyliectsammn 3Toro metoaa
ABNAETCA TO, 4YTO AN ONpefeneHua pPacTeHWsa [OCTAaTOYHO BM3Ya/IbHOrO OCMOTPA, YTO ABASAETCA
NeKrofoCTynHbIM U 6bICTPbIM Npoueccom. Ho HeEKOTopble pacTeHUA MOTYT BbIFAAETb NMOXOXKMMM, HO HA
caMoMm pAene ABAATCA pasHbiMM. Kpome TOro, 04HO WM TO Ke pPacTeHWE B PasHbIX YCAOBUAX MOXKET
BbIFNAAETb MO-pasHoOmy. [MpuW COBPEMEHHbIX, OCHOBAaHHbIX Ha HacC/AeACTBEHHbIX NPW3HaKax MeToaax,
usyyaetrca OHK pacteHusa, To ecTb ero reHetudeckas WHpopmaums. Takne meToabl, B OTAMYME OT
TPaAMLMOHHOrO MeToAa AatoT 6bonee TOUHble pe3ynbTaTbl M MO3BOAAOT Pa3NYaTh AaXKe OYEHb MOXOXKUeE
pacteHus. Ho ana satoro metoga TpebyeTtca cneumanbHoe obopyaoBaHME U OCHalleHHaa nabopaTopus;
NPUMeHeHMe He BCerfga BO3MOMHO M ABAAETCA A0CTAaTOYHO AO0POrocToAlmMm. MosTomy onTMmanbHO
ncnonb3oBaTb 06a MeTosa COBMECTHO. B aTom ciyyae Knaccudbukauma 6yaet 6onee AOCTOBEPHOM, TaK Kak
YUYMTbIBAETCA KaK BHELHWUIN BU PACTEHUSA, TaK U ero reHeTuyeckan MHbopmaums.

3AKPENEHUE B pybpuke «MpumeHUTe nNOJyYeHHble 3HAHMA» OOCYKAalOTCs BOMPOCHI
«Kakune dakTopbl 3aTpygHatoT Knaccndmkaumio penkux BUA0B pacTeHun?»,

«KaK cuctemaTMKa pacTeHUMM MOXKeT nomodb B 6Hopbbe € U3MEeHeHMeM KAMmaTa?» u
«KaKkne BMAbl pacTeHW B HacTosAlee BpemMs UCCemytoTcs Havbonee akKTUBHO M nodemy?». B xoae
obCyKAeHMA onpenenseTca, UYTO KNacCMPUKAUMIO PeaKUX pPacTeHUI 3aTPYLHAT MX OrpaHUYeHHoe
pacnpocTpaHeHWe, CXOACTBO C OAM3KMMWM BMOAMM, HEXBATKa WCCAeAOBATENbCKOrO maTtepuana W
NU3MeHeHuA cpedbl 06UTaHUA. Kpome TOro, onopa Ha CUCTEMATUKY PacTeHUI NOMOraeT BbIABAATL BUAbI,
YYBCTBUTE/IbHbBIE W YCTONYMBBIE K U3MEHEHUIO KAMMATA, U NPUHMMATb NPaBU/bHbIE MEPbI /1A UX 3aLUUTbI
W aganTauuun. B HacToAwee Bpema 6onblue BCEro U3ydatoTca peakue, SHAEMUYHbIE U YYBCTBUTE/bHbIE K
N3MEHEHMUIO KNMMaTa BUAbl PACTEHUM, TaK KaK UX COXPAHEHME BaXKHO A/1A YCTOMUYMBOCTM SKOCUCTEM.

O6cy»aatoTcsa BONPOChl M3 pybpuKn B yuebHMKe «MpoBepbTe NOAYUYEHHbIe 3HaHUAY.
Bo Bpemsa obcyxaeHMA noolpaiTe ydawmxca cBobogHO BbipaxaTb CBOM MbICAW U MPUBOAUTL BCE
BO3MOXHble BapMaHTbl OTBETOB. ITO CNOCOBCTBYET PAa3BUTUIO KPUTUYECKOTO MbIWAEHMA U YrAy6AEHHOMY
NMOHMMAHMIO U3YYEeHHOro maTepuana.

1. MNouyemy cUCTEMATMKa WM CErogHs CYMTAETCA OAHOW W3 BakHelwwux obnacter 6Guonormm? [OTBeET:
CucmemamuKka nomozaaem npasusabHO onpedensmes Husble 0pP2aHU3MbI, Kadccugpuyuposame ux u
ycmaHasnueame poocmeeHHble C8s3U. Imu 3HAHUA WUPOKO UCMOb3YIOMCA 8 3K0/02UU, MeOUyUHe,
cenbCKoM xo3alicmee u oxpaHe okpyxarouweli cpedsl. ]

2. Kak KnaccuduKauus pacTeHMit MOMKEeT MOMOYb B CENbCKOM XO03AMCTBE WMAM meguuumHe? [OTseT:
Knaccuppukayua pacmeHuli nomozaem 8 cenbcKom XxosAalicmee 8blbupams npodyKkmusHele,
ycmolivussle K 60s1e3HAM 8Udbl, d 8 MeUYyUHe — onpedeaname pacmeHus ¢ nevebHbIMU ceolicmeamu
U NpasusbHO UX UCM0a16308aMs.]

3. MMouyemy nsyyeHue pacTeHnit BaxKHO A ByayLmx nokoneHnin? [OTeeT: M3yyeHue pacmeHuli 8a#HO 011
6ydyuwux nokoseHull, Mak KAk oHU No00epXcusarom npupooHoe pasHosecue, A8A910MCA UCMOYHUKOM
nuwu, neKkapcme u Kucaopodd. 3mu 3HAHUA HeobxoO0umbl 014 COXPAHeHUs eudos pacmeHulli u
gopmuposaHua ycmoliuusozo 06pasza #cu3sHu.]
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dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHmnsaHua Marepuan oueHnBaHuA

MNepeyncnaeT OCHOBHbIE NPU3HAKKU, MCNONb3YyEMbIE ANA Bonpoc-oTseT, 3agaHue
KnaccuduKaumm pacTeHuUn.

lpynnupyeT pacTeHma No KNacCUPUKALMOHHBbIM JeAatenbHOCTb, BONPOC-0TBET
npu3HaKam.

MepeuncnneT pasnnuma B 0CO6EHHOCTAX CTPOEHMUA JeAatenbHOCTb, BONPOC-OTBET, 3a4aHue

pacTeHuin pasHbIX rpynmn.
O6bACHAET pa3inyma pacTeHui B 3aBMCMMOCTHM OT cpeabl | Bonpoc-oTseT, 3agaHue
nX obuTaHuA.
O6bsACHAET pa3IMymMAa pacTeHUi B 3aBUCMMOCTH OT Bonpoc-oTBeT, 3agaHue
YPOBHSA UX Pa3BUTUS.

MpoeKr. KaxKablii ydeHUK uam rpynna:

* BbIOMpPaAET MO O4HOMY OPraHU3MY M3 Kax4oro Lapctea (Hanpumep: 6akTepus, AporKKeBown rpumb,
BOZOPOC/b, MOX, N4Yena);

® 060CHOBbIBAET, K KAKOMY LLAPCTBY OTHOCMTCA OpraHM3m;

® OMUCbIBAET CTPOEHME U KU3HEOEATEIbHOCTb OPraHNU3ma;

® NOAroTaB/NBAET PUCYHOK UAU MOAESIb.

dopmat npoekTa MoKeT 6bITb pa3HbiM (N0 BbIGOPY yueHUKA): naakat/nocrep, npeseHtaums 8 PowerPoint,
maket unmn 3D-mogens.

Pe3ynbTat n Kputepum oueHUBaHUA:

Kputepuii KpaTtkoe onucaHue pesynbrata

[ ocToBepHOCTb cogeprKaHuA ACHO M3n0XeHbl NPUHUMMbI Knaccudumkaymm

TBOpYeCcKniA Nnoaxon, Bu3yanbHan NpMBAeKaTeNbHOCTb M OPOPMAEHME NPOEKTA
CamocToaTeIbHOCTb BbINOAIHEHUA | CamMOCTOATe/IbHbIA aHaIM3 cObpaHHOro matepuana
YmeHue npeacTaBaaTb ACHOCTb U YEeTKOCTb U3N0OXKEeHUA

128



PA3SOEN 8 3A0POBbE HE/IOBEKA U OKPYHKAIOLLAA CPEAA

Tema Ne HasBaHue Yacbl | YyebHuK | Pabouas
(cTp.) TeTpaab
(ctp.)

Tema 8.1 3alWnTHAA cMcTema opraHu3ma 3 70 43
Tema 8.2 MpaBunbHOE NUTaHUE 2 75 45
Tema 8.3 | ®daKTOpbl, BAMAKOWME HA 340P0BbE 3 79 47
Tema 8.4 BanaHmne peATenbHOCTU YesoBEKA Ha KPYroBOpOTb! 3 85 49

yrnesona v a3oTa

Hayka, TexHosorusa, Ku3Hb. Obobuwatowme 1 91

3a4aHuA

MCO-8 1

BCElro 13

KpaTtkuit 0630p pasgena

B 5-6 knaccax Ha ypokax npeameta «[puMpoaa» Y4YEeHUKU MNOAYYMUIM OCHOBHble MNpeacTaBneHUs 06
MHOEKUMOHHbIX  3aboneBaHusax. OHM  y3HaAW, UYTO  UHPEKUMOHHble 6onesHW  Bbi3biBAlOTCA
MUKPOOpPraHM3mMamu — BUpycamu, BaKTepuaMM M nNapasuTamu. Bbiin 0BbACHEHbI NYTU 3aparkeHus
(BO34yLWHO-KanenbHbIN, Yyepes BOAY, NULLY, KOHTAKT) M 3HAYeHWEe NpPaBuA JINYHOM TUTUEHbI. YUYEHUKHU
MOHAM 3aLWMUTHYIO POJiIb NPUBUBOK U GYHKUUIO UMMYHUTETa B 6opbbe ¢ 6one3HAMM. TaKKe OHWU MNOoNYYnn
MHOOPMALMIO O HEKOTOPbIX PAacnpPOCTPaHEHHbIX 3aboneBaHMAX (Hanpumep, rpunn, BeTpAHaA ocna) U o
Mepax, KOTopble HY*KHO NPMHUMaTbL Npu 3a6oieBaHUN.

Kpome Toro, B 7 K/lacce Ha ypoKax BMoformMmn yyeHnKM NoAyYnan KpaTkme 3HaHMA O BPeHbIX MPUBbIYKaXx.
OHW y3HaNU, 4YTo TakMe BpegHble MPUBLIYKK, KaK KypeHue, ynoTpebnieHne ankorons M HapKOTUYECKMX
BELLLECTB, HEFAaTUBHO BAUAIOT Ha Pa3/IMYHbIE CUCTEMbI OPraHM3Ma Yesl0BEKa — O0COBEHHO Ha AbiXaTesibHy1o,
HEPBHYIO U CEPAEYHO-COCYAMUCTYIO cUCTEMbI. BblNo 06BACHEHO, YTO 3T NPUBbLIYKM BbI3bIBAOT 3aBUCUMOCTb
N HaHOCAT Bpes GU3NYECKOMY M MCUXOSIOrMYECKOMY 340P0BbI0. YYEHMKU Y3HAAN, YTO 340pPOBbIM 06pas
YKU3HU UrPaeT KIOYEBYHO POJb B NpeaoTBpPaLLeHUn 3TUX NPUBbIYEK, a MPOCBETUTE/IbCKas paboTa numeet
60/blLOEe 3HaYeHue.

BBeaeHue B pasgen

MMMYHUTET — 3TO BHYTPEHHAA 3alUMTHAsA CUCTEMA OpraHM3Ma 4YenoBeKa, KoTopaa obeperaer ero ot
60/1€3HETBOPHbIX MUKPOOPraHM3MOB, TOKCMHOB M BPEAHbIX BO3AENCTBMWA. ITa CUMCTEMA MOCTOSHHO
bYHKUMOHMPYET, pacno3HaBan Yy»KepoaHble BelecTBa, Nonagatolme B OpraHn3am, n opmmpys OTBETHYIO
peakumio Ha HUX. CunbHaa M cTabunbHana paboTa MMMYyHUTETA ABASAETCA OAHUM M3 OCHOBHbIX YC/NOBWIA
340pOBbA.

B coBpemeHHOe Bpema CTpecc, ManonoaBuKHbIN 06pa3 KU3HKU, HE3A0POBOE NUTAaHWE, HeAOChINaHUe U
3arpA3HEHMEe OKpyrKalowel cpeabl CYMTAKOTCA OCHOBHbIMKU GaKTOpamMu, OCNABAAWMMU MMMYHHYIO
cuctemy. B pesynbraTte yenoBek yalle boneet, yBeAUMYMBAIOTCA C/lydam XPOHUUYECKOM YCTaN0CTH, anneprum
M BOCManuTe/IbHbIX nNpoueccoB. B gaHHOM pasgene npeactaB/ieHbl OCHOBHble CBeAEHWA O BMAAX
WMMYHWUTETA, Ero 3aLUTe N eCTECTBEHHbIX CNOCODaX YKpenaeHus.

3arpAsHeHME OKpY*KaloLwen cpesbl — POCT cogepKaHus BpeaHbIX BELWeCcTB B aTMocdepe, BOAE U NoYBe —
HaNpPAMYIO M KOCBEHHO BAMSAET Ha 340poBbe. 3arpssHEHHas BOAAa CNOCOOCTBYET pPacnpoCTPaHEHMUIO
renaTtuTa, AM3eHTEPUN U APYTUX MHPEKLMOHHbLIX 3a60NeBaHNI KeNya04YHO-KMLWEYHOro TPaKTa. Taxeénble
MEeTa/INIbl, HaKanaMBatoLwmecs B No4YBe, NOBbLILWAOT PUCK PA3BUTUA paka. Hapsaay C 3TMM ManonoaBuKHbIMI
06pas }KN3HK, HeJOCbINAHMeE, CTPECC U HEeNPaBUIbHOE NUTaHME CNOCOOCTBYIOT Pa3BUTUIO HEUMHDEKLMOHHbIX
3ab60/1€BaHNI — cepaevyHOo-CoCyAUCTbIX, CaxapHoro anabeta, oHKosiornyecknx bonesHelr. B 2024 rogy 74-
75% cny4yaeB CMePTHOCTM 6bl0 3aPUKCMPOBAHO MMEHHO OT 3TUx 3aboseaHuMil. OCHOBHOW MNyTb
npodUNaKkTMKM — BeaeHWe 340P0BOro 06pasa KM3HU U COXPAHEHME YUCTOM IKONOrMUYECKOM cpeapl.
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e Kakne WMHOEKLMOHHble U HeUHOEKLMOHHble 3abonesBaHus Bbl 3HaeTe? [OTBeT: MHeKYuUoHHble
3060s1€60HUA B8bI3bIBAOMCA MUKPOOP2aHUIMamu (6akmepuamu, supycamu, epubamu) u moaym
nepedasamecs Om 4Yen08eKd K 4Yesno8eKy, Hanpumep: epunr, mybepKynés, aHauHa, sempsaHaAs ocna.
HeuHgekyuoHHble 3a601€8AHUA He A8/AAOMCA 3aPA3HbIMU U 803HUKAOM 8 pe3yabmame 8HYyMpeHHUX
Uusau 8HeWHUX haKkmopos, Hanpumep, caxapHslli duabem, annepaus, pax.)

* BO3MOKHO 11 perynpoBaTb M YMEHbLIWUTb BAUSAHUE HEeraTUBHbIX paKTOPOB, BAMAIOWMX Ha COCTOSHME
340poBbA 4YesnoBeka? Kakum obpasom? [OTBeT: 3mu akmopsi MOIHO CHU3UMb C [TOMOUWbIO
npasusabHO20 NUMAHUA, pu3u4eckoli akmusHocmu, cobao0eHUA 2u2ueHbl, BAKYUHAUUU U OMKa3a om
8peOHbIX MPUBLIYEK.]

3awmnTHAA cuctema opraHM3ma
Tema 8.1 ® YyebHuK: ctp. 70
e Pabouan TeTpagpb: cTp. 43

MoacraHaapTbl 8-5.1.1, 8-5.1.2, 8-5.1.3, 8-5.1.4

Llenn obyueHus MepeuncnneT naToreHbl U 06BACHAET NYTU UX Nepeaaym.
O6bsacHAeT Bapbepbl, NPenATCTBYOLWMNE NPOHUKHOBEHMIO MAaTOrEeHOB B OpraHM3m
YyenoBeKa.

Pa3bAacHAET NOHATUE KUMMYHUTETY.
Pasnunuaet BUAbl UMMYHUTETA, ONUCbIBAs UX OCOHBEHHOCTM.
O6bACHAET NOHATUA «AHTUTEHY» U KAHTUTENO» U MEeXaHU3M UMYHHOM peaKkuuu.
Hasbiku XXI Beka YmeHue 060CHOBbIBaTb CBOW MbIC/IN; BbipaxKaTb CBOM UAEU M CAYLIATb APYTUX;
CNOCOBHOCTb K KPUTUYECKOMY MbILLIEHUIO; 3HAaHME METOA0B cbopa MHPopMaLmm
NyTéM UCCNeA0BaHMA; COTPYAHNYECTBO; KOMMYHUKALMA; YMEHME HAaX0ANTb NYTH
pelweHns npobaem; MHGoOPMaLMOHHAsA rTPAMOTHOCTb; MHTEPAKTUBHOCTb; HAaBbIKK
ncnonob3osaHuAa NKT.
BcnomoraTtenbHble MnakaTtbl 1 Tabauubl, BUAEOMATEPUAbI U paboyme NNCTbI, OTHOCALLMECA K

cpeacrsa nepegaye NaTtoreHoOB M BUAAM UMMYHUTETA.
INEeKTPOHHbIe https://www.youtube.com/watch?v=1KdIU1sQcyc
pecypcbli https://www.youtube.com/watch?v=BSypUV6QUNw

https://www.youtube.com/watch?v=PSRJfaAYkW4

KpaTKuii nhaH ypokKa.

MoTtuBauma. Pasnmums MHOEKUMOHHbIX U HEMHDEKLMOHHbIX 3a60/1eBaHM, MepbI MO 3aLLuTe.
UccneposaHue. MyTy nepesaum MHPEKLMOHHbIX 3aboneBaHn

O6bAcHeHUe. MMyHHas cuctema BUAbI MMMYHUTETA.

3aKpenneHue.

OueHuBaHue.

W[ Z1=7NEZH B YTo6bl BbI3BaThb MHTEPEC K TEME, YYEeHMKaM npeasaraetca OoTBETUTb Ha BOMPOCHI U3
y4yebHUKa. BcnomuMHalTCA CBEAEHMSA, U3YYEHHbIE HA YpOKax no npeamety «[pupoga», o natoreHax u mux
ocobeHHocTax. ObcykaaroTca Bonpockl: «YTo Takoe natoreHbl? Kak natoreHbl NPOHMKAKOT B OpPraHUsm
yenoseKa?», «[loyemy ns n10aen HAXOAALMXCA B O4HOM MOMELLEHMNN B O4HUX YCNOBUAX, HE KaXKAbIA MOXKeT
3a60s1eTb?», N «4TO 3HAUYUT UMETb CUIbHYIO UMMYHHYIO CUCTEMY?».

BaKTepmm, BMPYCbl U ApyrMe naToreHbl Bbi3blBalOT 3a60neBaHMA U NPOHMKAIOT B OPraHM3m
B OCHOBHOM Yepes BO34yX, Bo4y, NULLY UK NPU NPSMOM KOHTaKTe — Yepes KOy, AblXxaTe/ibHble NyTH, poT,
nosioBble opraHbl. 3ab6oseBaHNs, BO3HMKalOWME B pe3ynbTaTe Nepenayn Takmx NaToreHoB OT YeNOBEKa K
YyesioBeKy, Ha3blBalOTCA 3apasHbiMU (MHOEKUMOHHbIMK) BonesHamM. MaToreHbl nonagatoT B OpPraHUsm,
pPa3MHOXKaoTCA, U B pesy/ibTaTe HauyMHalOT NPOABAATLCS CMMNTOMbI 6onesHn. OpraHusm BbipabaTbiBaeT
MMMYHHbIX OTBET NPOTMB NaToreHa. 3alWMTHbIe PeakuMn opraHnsma MoryT 6biTb pasHbiMKU. Hanpumep:
NoBbIWEHME TeMMepaTypbl, 3aMeJNAoLEEe PAa3MHOXEHME NATOTeHOB; aKTUBAUMA NEMKOLMUTOB; CUHTE3
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aHTUTEeNn; ycunneHme nputoka KPOBU U MMMYHHbLIX KJETOK K nospemp,éHHomy Yy4aCTKy B OTBET Ha
BOCnaneHue.

ooyl d1e LU NeatenbHOCTb. MyTH nepeaaun MHGEKUNOHHDbIX 3a601eBaHNA.
[nA yCBOEHMA HOBbIX 3HaHWUI OpPraHM3yeTca AeATe/IbHOCTb, B XOAe KOTOPOi yualimecs Onpeaenstor
COOTBETCTBME MEXKY YKa3aHHbIMM B yUeBbHMKE MHOEKLMOHHbIMK 3a601€BaHUAMM U NYTAMM UX Nepeaayn,
a TaKkKe OTBeYaloT Ha BOMpPOCbl. MOCKO/MbKY 3aAaHMe NPOCTOe, KaKAblil YHEHWK MOXET BbINONHWUTb 3TO
nccnefoBaHMe CaMoCToATebHO, MMb0 paboTa NPOBOANTCA BCEM KAaCCOM.

3a6bonesaHusa Myt nepegaun

A. UHdeKumm abixaTenbHbIX NyTen (rpunn, aHrmHa, Kopb, | 1. Yepes npoayKTbl NMTaHUsA, BOAY,
KOKAtoLW, TybepKynés, seTpsaHas ocna) rPA3HbIE PYKU, MyX

B. KuweuHble MHbeKuun (amseHTepua, 6proliHon Tud, 2. Bo3ayliHO-KanenbHbI NyTb

Xonepa, renatuT) 3. KOHTaKTHbIN NyTb

C. IHdeKunn Kposu (Manapumsa, Kneuesol sHuedanut) 4. Yepes yKyCbl KpOBOCOCYLLMX (KOMapbl,
D. KoXKHble 3aboneBaHus (4ecoTka, cMbMpPCKasn A3Ba) Kneuu, 610xu, BLIK)

(OTBeT: A-2; B-1; C-3; D-4)
ObvscHAIOMCA 80MPOChI 015 06CYyHOEeHUS:
¢ PacnpoctpaHeHue nHEKLMOHHbIX 3a60neBaHMIA MOXKHO NPeaoTBPaTUTL, COBADAAA NPaBUaa TMIUEHDI,
Aenas NPUBMUBKK, HOCA MACKy U n3beras KOHTaKTa ¢ 60/1bHbIMM NHOABMM.
* OKa3sblBaTb NMOMOLLb IOAAM MOXHO, MPOBOAA NPOCBETUTENLCKYIO PaboTy, NponaraHAMpPyA 340POBbIN
06pa3s *KMU3HU 1 NPeAOCTaBAAA MEANLMHCKYHO MOMOLLb.
MMMYyHUTET — 3TO CMOCOOHOCTb OpraHM3amMa 3almwaTtbca OT 60Ne3HEeTBOPHbIX
MWKPOOPraHNU3MOoB (BMpYycoB, BakTepwuit, rpubos, NapasmMToB) M YYyKEPOAHbIX BeELLeCTB. ITa cucTema
obecneynmBaeT BHYTPEHHIOK CTabUAbHOCTb OPraHM3Ma U UrPAET BAXKHYIO POJiIb KaK MEXaHWU3M BbIXKMBaAHUSA.
Bnarogaps MMMYHUTETY OpraHM3m pPacrno3Haér BpefoHOCHble MUKPOOPraHU3Mbl, Pearnpyet Ha HUX U
HENTPANU3yeT UX.
EcTecTBeHHble 6apbepbl (pr3nMueckue u xumudeckue nperpagpl)
MepBbl ypOBEHb UMMYHUTETA — 3TO 3aLUTHbIM Bapbep, NpesoTBPALLAMOLLNI NPOHUKHOBEHWE
MWKPOOPraHNM3MOB B OpraHM3m. K aTum 6apbepam OTHOCATCA:
e KoXka — c0342€T dusnyeckunin bapbep, NpenaTcTBYOLLNN NPOHUKHOBEHMIO BaKTepuii u BUPYCOB.
e Cansnctble 060/104KM (HOCa, AbIXaTeNbHbIX NyTel, PTa M NoJIOBbIX OPraHOB) — 3a4EPKUBAIOT MUKPOObI
W NpesoTBPaALLAOT UX NOMaZaHNE B OPraHU3M.
e C/ItOHa, CNE3HAs MKULKOCTb, NOT U XKeyA04YHbIA COK — cofepKaT GepMeHTbl U KUCIOTbl, YHUYTOXKatoLwme
baKTepuu.
® YuxaHue 1 Kaleb — CrocobCTBYHOT yAaIeHMIO MOCTOPOHHMX YaCTUL, U3 OPraHM3ma. ITU eCTeCTBEHHbIe
6apbepbl NpeAoTBPALLAOT NOMNagaHMe B OPraHU3mM H6ONbLIMHCTBA MUKPOOPTraHU3MOB U CYLLLECTBYIOT C
POXKAEHMA.
CyLliecTByeT ABa BUAA UMMYHUTETA: ecmecmeeHHbIl U UCKyccmeeHHbIl. EcTecTBEHHbI UMMYHUTET — 3TO
ob6lan 3alWmUTHAA CUCTEMA, CYLLECTBYHOLWAA C MOMEHTa poxaeHua denoseka. OH pearvpyeT Ha
MWKPOOpPraHu3mbl, 6e3 wux pasnnumsa. B HEKOTOpbIX CAy4yasx MMMYyHUTET opmMUpyeTca nocne
nepeHecéHHblX MHPEKUMOHHbIX 3aboneBaHMi. ITO NPUOBPETEHHbIMN MMMYHUTET. OH pasBuBaeTCA B
TEeYeHUe KMU3HU YenioBeKa U popMunpyeTca NPOTUB onpeaenEHHbIX MUKPOOPraHU3MOB.
MNCKYCCTBEHHBIN MMMYHUTET BO3HWKAET B pe3y/ibTaTe BBEAEHMA B OPraHM3m BaKUMH W neyebHbIX
CbIBOPOTOK. VIMMYHUTET, BO3HMKalOWMIA Nocie BaKUMHAUMKW B pesynbTaTe BbIPabOTKM OpraHM3Mom
COBCTBEHHbIX aHTUTE, HAa3bIBAETCA aKTUBHbIM, 3 UMMYHUTET, OpMUpPYIOLLUIACA NOC/e BBEAEHUA 1edebHom
CbIBOPOTKM, — NMACCUBHbIM.
Y106bl 06BACHUTL YYALMMCSH, KaK UMMYHUTET CBA3aH C NOBCEAHEBHOM XM3HbIO, UCNO/Ib3YNTE peasibHble
npumepsbl: BaKUUHaLMA, COBMOAEHME TUTUEHDI, NPABU/IbHOE MUTaHUE U PEXUM CHa.
B KauecTBe fONONHUTENBHOW MPAKTUYECKON A,eATENIBHOCTU BMECTE C YYaLLMMUCS PEKOMEHAYETCS COo34aTb
Mmogenb «MMMyHHbI 6apbep» (Hanpumep, HarnA4HO MoOKasaTb, KaK CM3MCTas 060/104Ka 3a4eprKmBaeT
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6akTepuun). MoctpoeHne mogenn «UMmyHHbIN 6apbep» — OT/INYHbIN cNOcob BM3YyanbHO U MPaKTUYECKM
06BACHUTb YYEHUKAM, KaK paboTaeT UMMYHUTET. 3Ta Mo4e/Nb AeMOHCTPUPYET, Kak ecTecTBeHHble 6apbepbl
(Koxa, cnmsb, coHa, NOT U Ap.) CO34at0T 3aWUTY OT MUKPO6OoB.

Heobxoaumblie matepuanbi:

e 1 nnacTMkoBoe CUMTO (CMMBOAM3UPYET KOXKHbIV Bapbep);

e EMKOCTb C BOAOW (cpeaa, B KOTOPOM HAaxoaAaTCA MUKPOOPraHU3mbl);

e YEpPHbIA PUC NN MAKAPOHHbIE U34e/MA B BUAE YaCTUL, (MMUTUPYIOLLMX MUKPOOPTraHU3Mbl);

e T[ycTOW renb (Hampumep, resfib ano3, refib ANA Aywa WA FULEPUH) — UMWUTUPYET CAUZUCTYIO
060/104KYy;

e MOJIOTEeHLA WK BaTHble AMCKK (B PO CNOHBI U NOTA);

e  3TUKETKU M MapKep (ana obo3HayeHUs YacTen).

M3rotosneHue u npeseHTaLua mogenu:

1. lMomecTuUTe CUTO B EMKOCTb. ITO CUTO UTPaET POJIb KOXKN — CO34aET puUsnyecknin bapbep.

2. [obaBbTe B BOAY PMC AN LBETHbIE YaCTULbl. ITO NMOKA3bIBAET, KAK K MUKPOOPraHU3MbI» ABUTatOTCA
B BOAE.

3. BblneiiTe 3Ty «CMeCb MWKPOOPraHM3MOB» Ha cUTO. OKaxuTe, YTo BONLLUMHCTBO YacTuL, He
NPOXOAMUT N 334ePKMUBAETCA CUTOM — 3TO 3aLUNTHASA GYHKLUMUA KOXKU.

4. 3aTemM HaHecuTe Ha CUTO resib. Fenb CMMBONM3UPYET CAUBUCTYIO 0DBONOYKY, 3a4EePrKUBAIOLLYHO
MWKPOOPraHn3mbl. MOKaXKMUTe, YTO YaCTULbI, CTANKMBAACh C STUM C/I0EM, NPUIMUNAIOT U HE MOTYT
NPoMnTM.

5. Wcnonb3yiiTe nosoTeHUa WAM BaTHble AUCKU. OHU NPeAcTaBAAT TaKUe XMMMUYECKMEe cpencTBa
3alNTbl, KaK catoHa M noT. O6bAcHWUTE, UYTO codeprkawmeca B HUX PpEpPMEHTblI YHUUTOXKAOT
MWKPOOPraHU3MbI.

6. PasmecTuTe STUKETKU: KKOXKA», KC/IN3bY», KC/IIOHAY, KMUKPOBbLI», «cpeaa» u ap.

C nomoLLblo 3TOWM MOoAEeNN yyallmeca NOMMYT, YUTO UMMYHUTET HaYMHAETCA HE TONIbKO BHYTPU OpraHM3ma,
HO Mpe)Ae BCEro Ha BHELLIHEM YPOBHE — B KOXe U CAU3UCTbIX 060/104KaX; MMKPOOPraHU3Mbl HE MOryT
/IerKo nonacTb B Te/IO, TaK KaK ecTecTBeHHble H6apbepbl NPEnATCTBYIOT UX NMPOHMKHOBEHMIO; NPOCTblie
npaBuna rurueHbl (MbITb€ PyK, UNCTan KoXKa) NoaaepK1BatoT paboTy STUX ecTecTBeHHbIX 6bapbepos.
YUYeHUKN aHanusupytoT rpaduk us pybpmkun «fMpumeHUTe nonyyeHHble 3HAHUAY,
NMOKa3sblBaloWMIA 3aBUCMMOCTb KOHLEHTpaUMn crneumduyeckmx aHTUTeN B KPOBM YENOBEKA OT BPEMEHMU
nocne nepsBoro M BTOPOro 3apaeHWs MaToreHHbIMM HaKTepusmMU. 3aTem ydyuTeNb NPUBAEKaeT UX K
obcyxaeHno Bonpoca: «O yem CBUAETENbCTBYIOT AaHHble rpaduka?». B xome obcyaeHus aenaercs
BbIBOJ, 4YTO MOC/Ae MepBOro 3apaxkeHus Ha 7-8-1 f[eHb KONMYEeCTBO cChneunPuUUeckmMx aHTuTen
yBE/MYMBAETCA, @ 3aTEM HaUMHAET CHUMKATbCA. [1pM BTOPOM 3apakeHUKN B Te Ke AHW KOJIMYECTBO aHTUTEN
TaKKe yBeAMYMBaAeTCs, HO B ABa pasa bosiblie, YeM NpM NEPBOM 3apakeHuu. B mocnepgyowme gHu mx
KOHLLEHTPaLMA OCTAaéTca HensmeHHoM. MpuunHoit atoro sensetcs GopmuMpoBaHUE UMMYHUTETA MPOTUB
OAHHON MHbEeKLMH.
Ob6cy»kaatoTcs BONPOChI, NpecTaBAeHHble B yYebHMKe, BbINOAHAIOTCA YPasKHEHUS.
1. NepeHecuTe cxemy B TeTpagb. Micnonb3ysa npeasioxeHHble NOHATUA U ONUCaHKus, 3anonHuTe ee. [OTBeT:

( MMMYHWUTET )

( EctecTBeHHbI ) ( MckyccTBeHHbI )
| | | |
BPO)KAeHHblﬁ anIOGpeTeHHblﬁ Bo3HuKaeTt nocne
BosHukaeTt nocne
(o6pasyertca nocne BBeAeHusA

v NPUBUBKU

nepeHeceHHOMN CbIBOPOTKM -

- (aKTUBHbIN)

60s1e3HU) (naccuBHbIN)
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2. Y1o ponkeH B3ATb ¢ coboOM Bpay, OTNPABAAIOLLMIACA B PaNOH, rae PacnpocTpaHAeTcs UMHPEeKLMOHHOe
3ab0s1eBaHME — BELLECTBO A/ NPUBUBKU (BaKUUHY) UAM nedyebHyto cbiBOPoTKY? O6OCHYMTEe CBOWN OTBET.
[OTBeT: Bpay dosnxiceH 83ameb ¢ coboli 1eyebHYHO Cbi8O0POMKY, MAK KOK OHO COCMoum U3 20mosbix aHmumen
npomue 6ose3Hu u deticmayem 6bicmpo, obecriedyusas HemeOoseHHY MOMOWb YH(E 3APAMEHHbBIM H0OAM.
BakyuHa xe asasemca npoguaakmuyeckol mepoli u mpebyem spemeHu 014 8bipaboMKU UMMyHUMema.]
3. NMoyemy Npu NpocTyae YenoBeK YacTo YnxaeT? [OTeeT: OCHOBHAA NMPUYUHA MO20, YMO 4Yesn08eK Yacmo
yuxaem npu npocmyoe, — 3mMo 8ocrdseHuUe U pa3opaxceHue cauducmotli 060a04YKU nosocmu Hocd. 3mo
O00UH U3 3aUWUMHbIX pedaieKco8 op2aHU3MA. Bupycel, ebi3bigatoujue npocmyoy (Hanpumep, pUHoO8UpPYCsl),
nospexcdarom causucmyto 060s04Ky HOca. [ns o4uweHuUa nosaocmu Hoca yseaudusaemcs goloeneHue
CAU3U, @ Yacmuubl 8UPYCa Pa3opaxcarom Hocosble 80A0CKU. Ko2da HepsHble OKOHYAHUA 8 10A0CMU HOCA
pa30paxcaromcs, 803HUKAem YuxaHue. B pe3ysnbmame YUXAHUS 8UPYCbI, Mbiab, CAU3b U Opyaue seujecmsa
€ 8bICOKOU CKOPOCMBbIO U 0assneHUEM yoanaromca U3 Hoca.]

cbO[."MaTMBHOE oueHunBaHue

KpMTepMM oueHunBaHuA Marepuan oueHuBaHuA

MNepeuncnaet naToreHbl n obbACHsET nyTn nx MoTusaumsa, neaTenbHOCTb, BONPOC-OTBET,
nepegayu. 3ajaHune

ObbacHAeT 6apbepb|, npenAaTtcTeyowne JeAaTenbHOCTb, BONPOC-OTBET, 3a4aHue
NMPOHNKHOBEHWNIO NATONrEHOB B OpPraHN3m 4esioBeKa.

PasbAcHAET NOHATUE KUMMYHUTETY. Bonpoc-oTBeT, 3agaHue

Pa3nnyaeT NOHATMA ecTeCTBEeHHbIN 1 MCKyCCTBEHHbIﬁ Bonpoc-oTBeT, 3agaHue

MMMYHUTET, ONnUcbiBaa nxX 0cobeHHOoCTU

O6bACHAET MOHATUA KAHTUTENO» U KAHTUTEH» U Bonpoc-oTBeT, 3agaHue

MeXaHUn3Im MMyHHOVI peakuyunun.

3p0poBoe NUTaHue
Tema 8.2 ¢ YyebHuK: cTp. 75
* Pabouan TeTpagb: cTp. 45

MoacTaHpapThl 8-5.2.1, 8-5.2.2

Lienn obyueHus CBA3bIBAET COCTOAHME 340POBbS YE/IOBEKA C HEMPABUAbHbIM NMUTAHUEM.
O6bacHAET BAUSAHWE ynoTpebieHna BpeaHbIX NULLEBbIX MPOAYKTOB Ha
3,0POBbE YeNoBEKa.

Hasbiku XXI Beka YmeHue 060CHOBbIBaTb CBOW MbIC/IN; BbipaXKaTb CBOM UAEU M CAYLIATb APYTUX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLEHWNIO; 3HaHWE MeToA0B cbopa
MHPopMaLUM NYTEM NCCAe[0BaHUA; COTPYAHMYECTBO; KOMMYHUKALUA; YMEHNE
HaxoAuTb NyTK peleHns npobaem; MHGOPMaLMOHHAA TPAMOTHOCTb;
WHTEPAKTUBHOCTb; HAaBbIKM MCNONAb30BaHMA NKT.

BcnomoratenbHble ITUKETKU NULLEBbLIX NPOAYKTOB OT Pa3NYHbIX MpousBoauTenei, Tabanubl n
cpepcrBa N306paXKeHNA, OTHOCALLMECA K NULLEBbIM f06aBKaM.

DNEeKTPOHHbIe https://www.youtube.com/watch?v=4mc0bGZgEPq

pecypcbi https://www.youtube.com/watch?v=9dhjmfdBQh8

https://www.youtube.com/watch?v=Mjc06AHU1hc

KpaTKuii nnaH ypokKa.

MoTtuBauma. MpUUNHbBI KPaTKOBPEMEHHbIX U XpOHUYECKUX 3a6on1eBaHnii NULLLEBAPUTENIbHON CUCTEMbI.
O6bacHeHue. OCHOBbI 340P0OBOrO U cbanaHCMPOBAHHOMO NUTAHUA.

Uccneposanume. MNuilesble 406aBKK.
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O6bsAcHeHue. BansaHue nuiesblx ,06aBOK Ha opraHM3m YenoBeKa. MpuymHbl U nocneacTema AucTpodmm um
OXUNpeHuna.

3aKpenneHue.

OueHunBaHue.

Y106bl BbI3BATL WMHTEPEC K TeMe, y4yuTenb BMeCTe C YYeHUMKaMU 3HAKOMUTCA C
nHbopmaumen mns yyebHMKa O NPUYMHAX HAPYLIEHWUI B MULLEBAPUTENBHOM CUCTEME. 3aTeM YYUTENb,
3aaBan Bonpocbl «Kakune 3aboneBaHUs NULLEBAPUTENBHON CUCTEMbI BaM U3BECTHbI?» M « KaKOBbI MPUYMHbI
NX BOSHMKHOBEHMA?» NODYKAAET YYALLMXCA K PAa3MbILUIEHUIO U X 0OCYKAEHMIO.

quTenb HAaNOMMHAET yYalLMMCA NOHATUE «cOaNaHCMPOBAHHOE U NPABU/bHOE MUTAHMED.
3TO NOHATME O3HAYaeT, YTO eXeAHEBHbI PaLMOH [AOKEH COAep)KaTb BCE OCHOBHble MUTaTe/IbHble
BellecTBa, He0H6XoaMMble OPraHU3mMy, — BENIKK, KUPbI, YINEeBOAbl, BUTAMUHbI, MUHEpPa/ibHble BELLeCTBa U
BOZly — B MPaBW/IbHbIX NPOMNOPLMAX U KOMYECTBaX. B 7-m Knacce yyalumeca y»e 3HaKOMUNCh C NOHATUEM
«nuweBas nupamuaa». Mcnonib3ya NUWEBYIO NMPAMUAY KaK HarAs4HbIM MHCTPYMEHT, MOBTOPAIOTCA YKe
MMeEloLLMECH 3HAaHUA U 0OBACHAETCA 3HAYEHME Pa3/IMYHBIX TPYNN NPOAYKTOB, COOTHOLWEHUE eXKeaHEBHbIX
nopumMin M NpUMHUMN pa3HoobpasHoro nuTaHuA. Muwesas nupamuaa — 3T0 rpadumyeckas MoZesb,
pa3paboTaHHasa a8 obecneyeHMs NPaBMIbHOIO U CbaNnaHCMPOBAHHOIO NMTaHMA. OHa NOKA3bIBAET, B KAKOM
COOTHOLIEHUN B e)KegHEeBHOM paLMOHEe [OMXKHbI NPUCYTCTBOBATb Pas/iMyHble TPynnbl MPOAYKTOB.
OcHOBHas uaes NMpammuabl — pasgeanTb NPOAYKTbl HA YPOBHU OT MeHbLUEro K 60/1blieMy B 3aBUCUMOCTH
OT NoTpebHOCTU U KosmyecTBa. [aBHbIM NpUHUMN — pa3Hoobpasue, ymepeHHocTb M bBanaHc. Lenb
NULWEBOM NMpamuabl NOKasaTb JAOAAM OCHOBbI 340POBOrO MUTAHWA, 4aTb MHGOPMALMIO O COCTaBe U
KO/IMYecTBE MPOAYKTOB, KOTOpble cieayeT ynoTpebnsaTb eefHEeBHO, a TaKke MOoMOoYb MpenoTBpaTUTb
OXXMPEHMeE, CaxapHblit aAnabeT n cepaedHo-cocyamnctole 3aboneBaHums.

*I'IpumeuaHue: Ha cxeme, dsu2aack ceepxy 8HU3, Kosau4yecmeo I'IpOC)meOB 8 pauyuoHe yesesnu4ueaemcAa, mo ecmso
I'lpOdmebl, Komopebie cnedyem ynompe6ﬂﬂmb 8 HauMeHbWeM Kosiuyecmee, pacriosioxeHvl Hasepxy, a me, ymo
00/mHKHbI yiompebaamecs Yauje, — 8HU3Y.

3aTeM yuuTeNb 3HAKOMWT YYalMXCA C NOHATUEM «MULLEBble A06aBKM» U OBBACHAET PasHULY MexXay
«HaTYpPaNbHbIMU» U «UCKYCCTBEHHbIMMY AobaBkamu. MNepen obcyaeHMEM B Knacce TeMbl MULLEBbIX
N06aBOK AaéTca obbACHeHWe NoHATUA «E-Koapl» (Hanpumep, E200 — KoHcepBaHT).

e[ 210G 718 NeatenbHOCTb. MULeBble A06aBKMY.

[na ycBOEHMA HOBbIX 3HAHWUI OpraHu3yeTca paboTa C yYalmnmmcsa. B 3aBUCMMOCTM OT KOJIMYECTBA YYEHUKOB,
pa3Hoobpasns, KayecTsa U COLEPKAHUA ITUKETOK paboTa MOXKET NPOBOAUTLCA B MaJbIX FPyMnMnax Uam Bcem
Knaccom. CO60p 3TUKETOK MOXHO MOPYYMTb CAMUM YyYalMMCs 3a 2—3 ypoKa A0 NPOBEeAEHUA 3aHATUA.
3anosiHAeTCA NpeasioxKeHHas Tabaumua, 3aTem 0b6CyKAat0TCA pPe3ynbTaThl.

ObvAacHAoMcA 8onpocsl 0418 06cyHOeHuUA:

¢ MonoxutenbHble CTOPOHDbI: MuLLEBble A00ABKM YAY4LAOT BKYC, LBET W CPOK XPaHEHMA MpoAyKTa.
¢ OTpuuatesibHble CTOPOHbI: HEKOTOPblE M3 HWX MOTYT BbI3blBaTb ANNEPrMIO, OKasblBaTb BpeaHoe
BO34EeNCTBME MAM MPUBOAUTL K Npobaemam co 3g0posbem. Mpu ypeamepHom ynoTpebaeHun uam npm
anneprum Ha onpenenéHHble BewecTBa nuwesble A06aBKM MOryT Bbi3blBaTb NPoHaeMbl CO 340POBbEM
(Hanpumep, ronosHyto 60/b, PacCTPOICTBA KenyaKa).

Ha ocHoBe Hab/loAeHWUI, NONYYEHHbIX B X04€e AeATeNbHOCTU, U TEOPETUYECKUX CBEAEHUI
yyawmecs NpUXoaAT K BbIBOAY, YTO, XOTA NuULLeBble 06aBKM UCMONb3YIOTCA B TEXHONOTMYECKUX LeNAX, UX
KOJIMYECTBO U NPUMEHEHWE AONKHbI COOTBETCTBOBATb CAHUTAPHbLIM HOPMAM. YUEHUKU LOMKHbI HAyYMTbCS
pasnuuatb QyHKUMM 3TMX [06aBOK WM BO3MOXKHble PUCKKU. [locne ob6bacHeHUa wHbopmauum o
KaHL,EpOreHHbIX BELLECTBAX Y4MTE/Ib MOXKET NO3HAKOMMUTL YYaLLMXCA CO ceaytoLen Tabaunuen.
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PACCTPOMCTBO
 KMIUEYHMKA

NOAO3PUTENbHBIE ™ 1, P ELS: 1 B4z
Mpu npeactaBaeHUM UHPOPMALUN 06 OXKUPEHUU N ANCTPOdUN HEOBXOAMMO YUMTbIBATb BUONOrMYECKME
OCHOBbI, MeAMLIMHCKME N COLMANbHbIE NOCNEACTBUA, @ TaKXKe BOCNUTATE/IbHbIE LLE/IN.

OXupeHuMe — 3TO HapyleHMe obmeHa BeLEecTB, XapaKTepusylouieeca WM3ObITOYHbIM HaKOMJEHUEM
KMPOBOM TKaHW B oOpraHmsame. BO3HMKAeT B OCHOBHOM BCNEACTBME HapyleHWs 6anaHca Mexay
notpebnsemon nuwLent U pacxosom 3SHepruun. [MpPUUMHBI: MANONOABUMMKHbBIM 00pa3 KWU3HWU, HU3KanA
¢duM3MYecKan aKTMBHOCTb, BbICOKOKanopuiiHoe W  HecbanaHCMPOBAHHOE NWUTaHUE, FeHeTUYecKas
NpeApacnoN0KeHHOCTb, FTOPMOHA/bHbIE HapylweHUa (Hanpumep, AUCOYHKUMA LWMTOBUAHOMN Kenesbl),
MCUXONOTNYECKME MpPUYUMHBI (cTpecc, aenpeccus). MocneactsmaA: 3aboneBaHNA CeEPAEYHO-COCYANCTON U
ObIXaTeNbHOM CUCTEM, caxapHblid anabet 2 Tuna, Npobiembl € CycTaBaMM W HArpy3Ka Ha MO3BOHOYHUK,
CHU}KEeHMe YyBEPEHHOCTU B cebe U coumanbHaa 30aALMA y AeTeN.

Ouctpodua — octpoe UaAM XpoOHMYECKOE HApyLLIeHMe NMUTAHWUSA, Pa3BUBAIOLLLEECA BCNeACTBME HeAOoCTaTKa
nUTaTeNbHbIX BELLECTB B OPraHMame. 3TO COCTOAHME COMPOBOMAAETCA HexBaTKOM 6enkoB, 3Heprum u
BUTAMMHOB. lNpPUYMHbBI: HEeAOCTaTOYHOe M HecbasnaHCMpPOBaHHOE NUTaHME, XPOHMYecKne 3aboseBaHUs
(Hanpumep, HapyleHUs PaboTbl KenyaoUYHO-KMLIEYHOro TpakKTa), ncuxonornyeckme ¢aktopbl (0TKas oT
efbl, aHOPEKCKA), paBHOAYLIME B CEMbE U COLMANLHOM OKpYXeHuu. MNocnencrTema: 3amensieHne pocta u
pa3BUTUA, MbllLeYHan cnabocTb, PyHKLMOHAbHbIE HAPYLLUEHUS OPraHoB, 0cnabneHne MMMYHUTETA, YacTble
MHPEKLMN, CHUXKEHME YMCTBEHHON paboToCnOoCOOHOCTH, YXYALLEHNE YyCNEeBAEMOCTH.

PekomeHaaunm ana 6onee apheKTMBHOro YCBOEHMA 3TON TEMbI:

¢ MpmeHsalTe Ha YPOKax MHTEPAKTMBHbIE NOAXOAbl K TEeMaM NUTAHWUS U 340Pp0BOro 06pasa KU3HU
(Hanpumep, aHaNU3 MeHto yyalumxca).

¢ CoTpygHuYainTe ¢ MegMLUMHCKMMU PabOTHMKaMM A5 NPOBEAEHMA B LKOJIE MPOCBETUTENbCKUX
MeponpuUATUIA.

¢ MobyKaaiTe yyalmxca K NPaBUIbHOMY OTHOLLEHMIO K CBOEMY Te/ly — HU JIMLWHWUIA BEC, HU Ype3mepHas
xyfoba He ABNAOTCA UAEANOM.

* BaXkHO COTPYAHMYATD C CEMbEN — OCOBEHHO A/1A YYaLLMXCA, HAXO4ALWMXCA B Tpynmne pucka.
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m Mocne Toro, KaK y4yawmeca 3anoAHUAN Tabaunuy (B TeTpaan) us pybpukm

«MpumeHuUTe NoNyYeHHble 3HAHUAY, yunTeNb obpaLLaeTcs K HUM ¢ Bonpocom: «Kakue ewwé npasuna
cnepyet 0o6aBuTb B 3TOT CIUCOK?», NOBOYKA43A UX MOPA3MbILLAIATL O NPaBUaAax NUTaHUA. YYEHUKU
BbICKa3bIBalOT CBOM MHEHUs 1 f06aBAAIOT pag npaBua (Hanpumep, yMmeHbWKUTb ynoTpebieHne cnagocreit
W KUPHOM NULLK, NUTb YMUCTYIO BOAY, C OCTOPOXKHOCTbIO MCMO/1b30BaTb NULLEBble A06aBKK, BbINMBATbL HE
meHee 1,5-2 nuTpoB BOAbI B AeHb U T. 4.). [lNA npeaoTBpalleHna NULLLEBbIX OTPaBAEHUI peKoMeHayeTcs
COBMECTHO C Y4aLMMUCA COCTAaBUTb CeAYIOLLNIN NepeyeHb rMrmeHnYecknx n 6esonacHbix mep.
Hanpumep,
1. NpaBunbHOe XxpaHeHWe NPOAYKTOB
¢ KOHTpOMpyiTe TeMnepaTypy X0N04UAbHUKA U MOpPO3uabHUKA (0—4 °C B xonogunbHuKe, —18 °C B
MOPO3UbHUKE).
e XpaHWTe NPUrOTOBJIEHHbBIE U CbiPble NPOAYKTbl OTAE/NbHO.
* [IpoBepPANTE CPOKU FOAHOCTW.
2. be3onacHoe NpPUroTosJeHne NULLM
* Msaco, nT1La, pbiba 1 ANLA A0NKHbI 6bITb MOHOCTBLIO MPUFOTOB/EHDBI (TEMNEPATYPa He HUXe 75
°C).
¢ N3beraliTe HENACTEPM30BAHHOIO MOJIOKA U CbIpbIX ANLL.
* He xpaHUTe NpUroToBaeHHble 6043 AANTENBHOE BPEMSA NPU KOMHATHON TemnepaType.
3. YucrtoTa pyK U noBepxXHOCTEMN
e MoiTe pyKu C MblioM He meHee 20 ceKyHA A0 M NOoCae NPUrOTOBEHMA NMULLM.
e MoiTe 1 BbITUPANTE KYXOHHbIE MOBEPXHOCTU, HOXKWU U PA3Ae/IOYHbIe ZOCKU NOCAE KaXKaoro
NCNOJIb30BaHMUA.
¢ [locnie KOHTAKTA C CbIPOM MSACHOM NPOAYKLMEN TWATENBHO OYMLLANTE BECb MHBEHTAPb U PYKMU.
4. PaspgeneHue Cbipoii M roTOBOM NULLMU
* CbIpoe MACO M1 OBOLLM He JONXKHbI CONPUKAcaTbCA C FOTOBbIMM HaoAaMu.
¢ /icnonb3yliTe oTAe/bHbIE Pa3AeNoYHble SOCKM 418 Kax40ro npoayKTta (Hanpumep, KpacHyo — ans
MACa, 3e/IEHYI0 — A8 OBOLIEN).
5. KoHTposab KauecTsa BOAbl U NPOAYKTOB
¢ Micnonb3yliTe TONbKO YMCTYIO U 6e30MacHYI0 NUTLEBYIO BOAY.
e TwaTeNIbHO MOWTE OBOLLM U GPYKTbl 6OBLLIMM KONMYECTBOM BOAbI.
¢ ObpalaliTe BHUMaHMe Ha YNaKoBKY W B3ayTMe 6AHOK Y KOHCEPBUPOBAHHbIX M YNAKOBaHHbIX
NpPoAYyKTOB.
OLEHUBAHUE B yuebHMKe 0bcyRpatoTca cnegytowme Bonpochl.
1. Kak Bbl AymaeTe, cogepkaTca v nuwesble f06aBKM B NpoayKTax «Fast Food»? O6ocHyWTe CBOE MHeHMe.
[OTBeT. B npodykmax «Fast Food» ecmob nuujessbie 006asKu. Mx ucnonv3dyrom 05 ycusneHus eKycad,
yAyqyweHusa ysema u yeeanuyeHUs CPOKA XPaHEHUA.]
2. Moyemy He peKoMeHAYeTCcA NOKyNaTb NPOAYKTbI C A/UTENbHBIM CPOKOM XpaHeHuA? [OTBeT. [Tomomy ymo
8 MPOOYKMaAx, Komopeble XPaHAMCcA 005120, COOePHUMCA MHO20 nuujessix 006a80K U KOHCep8aHmMos, Ymo
mMoxcem 6bimb 8peOHO 0715 300p08bA.]
3. Moyemy msacHble 611043 peKoMeHayeTcA eCcTb AHEM, a He No3aHUM Bedepom? [OTBeT. Msco — maxcénas
nuwa, U Ha e2o nepesapusaHue mpebyemcs npodonxcumessHoe epemMs. Ecau ecmb e20 N030HO 8e4epom,
npoyecc nuujesapeHuUs 3ampyoHaemcs, U 3mo Moxcem 8b138aMb HApyuweHuUe CHaA.)
4. Y106bl OnpenenvTb KOAMYECTBO COAM B MULLEBbLIX MPOAYKTAX, LKOAbHUKM nposBenn onbiT. OHu
msmenbunam 25 mrunncos n gobasuan K HUm 30 ma BoAbl. 3aTem BbiNapuauM 40 UcnapeHus Boabl. B utore
B YalLIKe 0CTaNacb TONbKO coJib. C Yem CBA3aH NONyYeHHbIV pe3ynbTaT? [OTBeT. Pe3ysnbmam cefa3aH ¢ mem,
Ymo 800a ucrapAemcs, a Cosab — Hem; Mo ecms COs1b PACMBOPAEMCA 8 800€e, HO NPU KUNAYeHUU ocmaémcs
8 Kpucmannuveckom sude. Op2aHuUYecKue gewyecmasa npu 3mMom ceoparom. 3mom onelm foKa3eleaem,
4Ymo 8 Yuricax cooeprcumca 00cmamo4Ho 60s1bWOoe KOAUYeCmaeo cosu, 8UGUMOL HEBOOPYIHEHHbIM 2/1030M,
U eé Kosiu4ecmeo MOMCHO onpedenums MAaKum crnocobom.]
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dopmaTuBHOE OL,EHUBAHUE

Kputepum oueHunsaHua Marepuan oueHuBaHuA
O6bsicHAET NOHATUE «34,0POBOE NUTAHMEY. Bonpoc-oTseT, 3agaHune
O6bsicHAET NOJIOKUTENIbHOE U OTPULATENIbHOE BAUSHUE JeAaTenbHOCTb, BONPOC-0TBET
nuLLEeBbIX A06aBOK.

CBA3blBaeT COCTOAHME 340P0BbA YeN0BEKA C HEMPABU/bHLIM Bonpoc-oTseT, 3agaHue
nUTaHMEM.

OnucbiBaeT BO34ENCTBUE KAHLEPOreHHbIX BELWECTB Ha YeNoBeKa. | Bonpoc-oTeeT, 3agaHue
O6bscHAeT BAUAHWE ynoTpebieHna BpegHbIX NULEBbIX Bonpoc-oTBeT, 3agaHue
NPOAYKTOB Ha 34,0pOBbE YesoBeKa.

MpoeKT. Y4eHMKamM MOXHO NpeasioXnTb NOAroTOBUTb MHPOPMALMOHHDBIN NOCTEP UAM KOPOTKOE BMAEO O
nonb3e 340p0OBOr0 NUTaHMA. B npoeKkte cnepyeT npenoctaBuUTb MHGOPMALMIO O NpaBuaax 340p0BOro
NUTaHMA U BbiBpaTb NPUBEKATENbHbIA NO3YHI, NPU3bIBAIOWMA NOLPOCTKOB K NPaBUIbHOMY MUTAHMIO.
*MpumeyaHue: Mpoem «Moyemy 300p080€E MUMAHUE 8AXCHO ?» MOMXCHO pedcmasums 6 hopme UsemHo20 naakama,
yugpposoli aghuwbl unu sudeornpezeHMaAyUU MPOOOAXUMeENbHOCMb0 1-2 MUHYmM®I.

dakKTOpbI, BAMAIOWME HA 340POBbE
Tema 8.3 ® YyebHukK: cTp. 79
e Pabouan TeTpaap: cTp. 47

MoacraHpapTbl 8-5.2.3, 8-5.2.4, 8-5.2.5, 8-5.2.6

Lienn obyueHus OnucbiBaeT BpeaHble nocneacTsma ynotpebaeHna ankoronbHbIX U
3HepreTMYecKMx HanmUTKOB.

OnucbiBaeT BpeAHble nocneactsma ynotpebaeHna tabayHbix 3aenuni.
O6bsacHAeT ocobeHHOCTU 3aboneBaHNs MHbaPKTa MMOKapAa.
Ob6cyKaaeT ponb 340P0OBOro NUTAHUA U GU3MYECKOWN aKTUBHOCTU ANA
CHUXXEHUA pUCKa MHbAPKTa MMOKapaa.

Hasbiku XXI BeKa YmeHue 060CHOBbIBaTb CBOW MbIC/IN; BbipaXKaTb CBOU UAEU M CAYLIATb APYTUX;
CNOCOBHOCTb K KPUTUUYECKOMY MbILLNEHWNIO; 3HaHWE MeToA0B cbopa
nHPopmauum NyTém nccaenoBaHUA; COTPYAHMYECTBO; KOMMYHUKaLUSA; YyMEeHNe
HaxoAuTb NyTK peleHns npobaem; MHGOPMaLMOHHAA TPaMOTHOCTb;
MHTEPaKTUBHOCTb; HaBbIKN ncnoab3oBaHnA UKT.

BcnomoratenbHble 2 NpoBUpPKK, STUNOBLINA CNNPT, BoAa, NMNeTKa, 6eN0K KypuHoro aiua.
cpeacrsa

DNeKTPOHHbIe https://www.youtube.com/watch?v=8PH4JYfF4Ns

pecypcbi https://www.youtube.com/watch?v=Ix1kJOxdPvi

KpaTKuii nnaH ypoka.

MotuBauua. CeA3b GPU3MYECKOrO M NCUXONOTMYECKOrO 340P0BbA YEN0OBEKA.

Ob6bsacHeHue. CTpecc, 6eCNOKOCTBO M genpeccus, Kak Npobaembl NCUXMYECKOTO 340POBbS.
UccnepoBaHue. BanaHue sTMA0BOro cnMpTa Ha Moseky bl beska.

O6bsacHeHue. CyTb BpeAHbIX NPUBbLIYEK, UX BAUAHWE HA 340POBbLE.

3akpenneHue.

OueHuBaHue.

LU0 ) L ZLEZAEZE B VYeHMKIM 3HAKOMATCA C TEKCTOM M BCMOMMHAIOT COOTBETCTBYIOLLME 3HAHUA O PacTeHUSAX,
nonydyeHHble B 5—7 Knaccax. 3aatoTcA BONPOChl: «B 4ém 3aKn04aeTca OCHOBaA 340P0BOr0 06pasa KU3HU?»
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n «Kakne ¢aKTopbl MOryT HaHOCUTb Bpes, PU3NYECKOMY 340POBbI0 U MCUXONOTMYECKOMY COCTOAHMIO
yeioBeKa?», NobYKAasa yyalnXca K pasmblilLNIEHUIO U 0BCYXKAEHUIO.

B Hauyane ypoka y4YalwumcA HaNOMMHAIOT CBEAEHUA O 340POBbe YesoBeKa U daKTopax,
BAUAIOWMNX HA HEro, U3ydeHHble B 7-M Knacce. 3aTem yuntesib Nog4€pKMBaET, YTO NCUXMYECKOEe 340P0Bbe
CTO/Ib KE BaXKHO, KaK U PU3NYECKOE, N UrPaeT BaXKHYIO PO/ib B OTHOWEHUM K COBLITUAM MOBCEAHEBHOM
KU3HU. YyalWmmcs coobLaoT O KaK MONOMKWUTENbHOM, Tak M OTPULATENbHOM BO34EWCTBMM CTpecca,
oTMeyvaloTcA BpeAHble NOCNeACTBUA ANUTENbHOTO CTPecca ANs NCUXUKKU Yel0BEKa U ero noseaeHus. Llenb
W3/I0XKEHHOro MaTepuana — C034aTb OCHOBY ANSA MPOCBETUTENIbCKOW beceabl yunTensa € yyalmmucs o
COXPaHEHUN MCUXUYECKOro 3[0PO0BbsA, MPaBUIbHOM YrNpPaBAEHUN CTPECCOM M MYyTAX OTKasa OT BPeaHbIX
NpuBbIYEK.

[eatenbHocTb. Bo3aeicTBmMe 3TMNOBOrO CNMPTa Ha MONEKy bl 6enkKa.

[ns ycBOEHMA HOBbIX 3HAHWI OpPraHM3yeTca NpakTUyeckas paboTa. Yuntenb NpoBOAUT OMbIT,
npeacTaBneHHbIl B yuebHMKe, cneaysa npeanoXeHHOMY B HEM NAaHy, a yyalinecs AenatoT Heobxoanmble
3anucu B TeTpaasx. B pesynbtaTte onbiTa ycTaHaBAMBAETCA, YTO B NepBoit Npobupke (c AobaBneHHOM
BO/0M) ANUHbIN 6enoK (6eNoK) Npu cmeLLMBaHUK C BOAOM OCTAéTcA NPOo3paYvHbiM, HUKAKUX BUAUMbBIX
M3MeHeHU He nponcxoaunT. CneaoBaTesibHO, BOAa HE U3IMEHAET CTPYKTYpy b6enka. Bo BTopoit npobupke
(c nobaBNEHHbIM 3TUNOBbLIM CMUPTOM) ANYHBIA BENOK CTAHOBUTCA MYTHbIM, 0B6pa3syeTca ocagoK 6enoro
uBeTa. BbiBoA: Noa Bo34eCTBMEM STUIOBOIO CNUPTA CTPYKTYpa besika HapyliaeTca — 6enok
noagepraeTca AeHaTypaunu.

ObvAacHAoMcA 8onpockl 019 0bcyHoeHus:

* 3TUNOBbIN CNUPT HapyLLUAET ecTECTBEHHYIO CTPYKTYpY 6eska. B pesynbTate monekynbl 6enka TepstoT
CBOM QYHKLMM N MPOUCXOAUT UX OCAXKAEHME.

¢ BewlecTBa, coaepiKallmMecs B aKOrose, HEraTMBHO BO3AEMCTBYIOT HA KNETKM MO3ra, B pe3y/ibTaTe Yero
ocnabeBaeT NaMATb, CHUKAETCA BHUMAHWUE, YCUAMBALOTCA Nepenabl HACTPOEHUA U TPEBOXKHOCTb. Ecin
3T U3MEHEHMA NPOLONKAOTCA AUTENbHOE BPEMSA, MOTYT Pa3BUTLCA AENPECCUA, COCTOAHUE
TPEBOXKHOCTU U ApYr1e Ncuxmyeckme HapyleHunsa. To ecTb 3T CPeACcTBa ONACHbI HE TO/IbKO ANA
du13nYecKoro, HO 1 ANA NCUXUYECKOTO 340POBbSA.

B Kypce «buonornu» 7-ro Knacca B pamkax Tembl «BpeaHble NMpuBbIYKMY y4vallmeca yxe
OCBOM/IN OCHOBHblE 3HAHUA W YMEHWA, Kacalowmeca CYLIHOCTU BPeaHbIX MPUBbIYEK, WX BAUAHUA Ha
340poBbe M cnocoboB MX NpeaoTBpalLeHus. B Kypce 8-ro Kiacca 3TM 3HAHWMA M YMEHMA PacLIMpArTCS,
aHaNM3MpyeTcA BO3LENCTBME BPeAHbIX MPUBLIYEK Ha OTAENbHble OpraHbl M CUCTEMbI OpraHoBs. [pu
OODBACHEHNN PEKOMEHAYETCA MCMO/b30BaTb FOTOBble Tab/AMUbl U CXeMbl, peasibHble CTaTUCTUYECKME
AaHHble, doTorpadmm n Buaeomatepuanol. 3To obaeryaet BoCNpuUATUE, CPAaBHEHWE, CUCTEMATU3ALMIO U
3anoOMuWHaHWe maTtepuana.

Hanpumep:
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BnnAaHmne ankoronsa Ha OopraHn3im

OpraH/Cucrema
OopraHos

XapakKrep aeiictBua

Bo3moXKHble nocnepncrema

HepBHasa cuctema

OcnabeBaeT AeATENbHOCTb K/IETOK,
3ameanatoTca pedeKchbl.

MoTepA NamATH, HapyweHue
CYXXAEHUMN, 3aBUCMMOCTb
(ankoronunsm), aenpeccus.

MeyeHb AnKoronb pasnaraerca B neyeHu, npu OXunpeHune neveHu, renaTumr,
YpesamepHoOM ynoTpebaeHnn ankorons LuMppos
K/IETKM paspyLuatoTcs.

KpoBeHocHas HapywaeTtca kposoobpalueHue, [MNepTOHMA, HapyLWeHne

cucrema paclwmnpAaAoTcA cocyabl, U3MeHAeTcA CepLeyYHOro puTMa, pUCK MHCYbTa
apTepuanbHoOe gaBneHune

MuweBaputenbHan PasgparkaeT camsnctyto 060104Ky, FacTpuT, A3Ba KenyaKa, HapyLleHne

cucrema NOBbILWAET KNCNOTHOCTb BCACbIBAHMA NULLK

AbixaTtenbHan MoKeT U3MeHUTbCA PUTM AbIXaHWUA, OcnabneHHoe apixaHue,

cucrema CHUKaeTca obecnevyeHne KUCNOPOLOM. KMCNOPOAHOE rofiogaHune

opraHusma.

UmyHHasa cuctema

CHMXKaloTCA 3aWUTHbIE GYHKLMU

OcnabneHne conpoTUBAAEMOCTH K
NHPEKLMOHHbIM 3a601€BaHUAM

OHAOKPUHHaA HapylwaeTtca ropmoHanbHbIn 6anaHc HapylweHne obmeHa BelLecTs
cucrema

PenpoayktuBHaAn YpoBeHb NOI0BbIX FOPMOHOB becnnogue, HapyLweHUA B pa3BUTUK
cucrema CHUXKaeTcA, KayecTBO CNepmaTo3onaos | naoaa

M Aan LEeKNeTKN yxyalwaeTca

BnnAaHmne curapet Ha opraHmMsm

OpraH/Cucrema XapaKrep geiictBua Bo3MO}KHble NocneacTBUA
OpraHoB

DpbixatenbHan [bIM pasapaskaeT CAM3NUCTYIO XPOHUYECKNI BPOHXMT, amdusema,
cuctema 060/104Ky, MOpayKaeT a/IbBeobl paK nerkmx

KpoBeHocHas HWKOTUH cyKaeT cocyapbl, FMNepToHUA, UHOAPKT, UHCYNLT,
cuctema noBbllWaeTcA apTepuanbHoe Tpomb6bl B cocyaax

AasneHune

HepBHasa cuctema

dopmupyeTcs 3aBUCUMOCTb,
ocnabesaeT peaKLus, HapyLIaeTcs
COH W BHMMaHUe

3aBMCMMOCTb, CTPecc, Aenpeccus,
NnoBbllWeHHanA HePBO3HOCTb

MuweBaputenbHan
cnmcrema

BosgeicTByeT Ha CANBUCTYIO
060/104KY KenyaKa

FacTpuT, A3Ba }KeNyaKa, noTeps
anneTuTa

Ko»Ka 1 Boaocbl

HapywaeTcsa KpoBoobpalleHue, B
KOK€e HaKanAMBaOTCA TOKCUHbI

PaHHee cTapeHue, BANOCTb KOXMW,
BbiNageHne BO0C

MMyHHaﬂ cucrema

OcnabnaeTca cnocobHOCTb K
CONPOTUBNAEMOCTU

Cnabas conpoTnBnAemMocCTb K
MHdDEI-(LI,MOHbIM 3aboneBaHMAM

PenpoayKTUBHaA HapywaeTcsa KpoBocHabxkeHue, Becnnoaue y KeHLWMH, CHUKeHne
cuctema HapyLwaeTcs rTOPMOHa/bHbIM 6anaHc | KayecTBa CNepmbl Y MyKUYMH

Mnoan HepocTaToK Kuiopoga B nnaueHTe MpeKaeBpemeHHble pogbl, NaToN0MMK
6epemeHHOCTb nnoAa, HU3KMI BEC HOBOPOXKAEHHOTO

pebeHKa
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D/IeKTPOHHbIE curapeTbl (Man Bennbl) — 3TO yCTpoOKicTBa, obecneymBatowmMe MOCTYM/IEHNE HUKOTUHA U
OpYrux BellecTB B Buae napa 6e3 cropaHus TabaKa. XoTA OHM MO3MLMOHUPYIOTCA KaK «bHesonacHas
aNbTepHaTMBa», COBPEMEHHbIe UCCNeL0BaHMUA BbISBUIM MHOXECTBO PUCKOB A/1A 340P0BbA.

Ha uto BaunaloT

Bo3moXHble PUCKU 2/1IEKTPOHHbIX CUrapet

ObixaTtenbHan

BocnaneHue nérkux, Kawenb, CMMNTOMbI, NOXOXKKE Ha 6pOHXMT,' B HEKOTOPbIX

cucrema CNyYaax — «MnoparkeHue NErkux, cBasaHHoe ¢ BenuHrom» (EVALI).
KposeHocHasa HWKOTMH yBeNMUMBAET YaCTOTy CepAeYHbIX COKPaLLeHU U KPOBAHOE AaB/ieHue,
cucrema MOXeT NOBpeXKaaTb CTEHKN COCYA0B.

HepBHasa cucrema

HUKOTWH Bbi3blBaeT 3aBUCUMOCTb, OTPULLATENbHO BAMAET HA BHUMAHME U NaMATb,
NpenATCTBYEeT Pa3BUTUIO MO3ra Y NMOAPOCTKOB.

UmmyHuTeT

Xumunyeckme Bewectsa B COCTaBe napa 3/1eKTPOHHbLIX CUrapet ocnabnsT
AeATeNbHOCTb MUMMYHHbIX K/1EeTOK.

3ybos

3pa0poBbe pTa M

BO3MOXKHbI CyxOCTb BO pTy, npobsembl C AECHAMW, M3MEHEHWS BKYCOBOIO
BOCMNPUATHA.

BblBOA,. J1eKmpoHHbIe

cueapemsl, xomAa u sbloensaom HeKomopsie sew,ecmea 68 MeHbWUX Kosu4vYecmeax r1o

CpasHeHUK C mpaduquom-lb/mu cueapemamu, mocym HaHecmu peaanb/ﬁ 3pe6 Op2aHU3MYy YerioeekKa. OHu ocobeHHo

onacHsl 018 I'IO@pOCanOB u demeﬂ, MaK KaK ux op2aHusm b6onee yyecmeumersieH K HUKOMUHY.

3HepFETMLIeCKMe HanMTKn B OCHOBHOM yn0Tpe6nm0Tcn Ana ymeHbleHuMA YCTanoCTu, noBbilWeHUA
KOHUEHTpaLuumM BHUMAHNA U YBEIMYEHUA SHeprn. B ux coctas BXxoaAaT KOd)EVIH, caxap, TaypuH, ryapaHa,
BUTaMMHbI rpynnbl B n gpyrme ctumynupyrowme BeLlecTsa. XoTA TaKne HanuTku gatot KpaTKOBDEMEHHbIﬁ
npuame cun, X AnnTenbHoe YI'IOTp66II6HMe CO302€6T Cepbé3HbIe Yyrpo3bl ona opraHn3ama.

Cucrema opraHoBs

Bo3moOXHble HeraTuBHble PUCKU

HepBHaﬂ cnmcrtema

PasgpaxuntenbHoOCTb, 6ECCOHHMLI,a, 3aBUCUMOCTb, HapyLwleHune
KOHLeHTPaL MUK, ronoBHaA 60nb.

KpOBEHOCHaﬂ cucrema

YyaléHHoe cepauebrermne (Taxmkapaus), NosblleHWe apTepnanbHoOro

AaBNeHnA, pPUCK apuTMuN.

cnmcrtema

MuwesaputenbHan

MoBblWeHMe KNCNOTHOCTU XeNyA0UYHOro COKa, TOWHOTa, pBOTa.

MeyeHb N NOYKU

MeTaboimyeckas Harpyska, pyHKLMOHANbHbIE HAPYLLUEHWA B OpraHax

BbI,D,eﬂMTeanOVI Cncrembl.

Bo3aeiicTBUe

Mcuxonornyeckoe

P1CK 3aBMCMMOCTH, arpecCcnBHOCTb, Aernpeccusa, nepenanbl HACTPOEHMA

BanaHue IHepreTu4eCKnX HaNnUTKOB Ha OPraHU3Im

OnacHocTb gns geteit M MNOAPOCTKOB: OpraHM3M MoApocTKa 6osee 4YyBCTBUTENEH K KOdeuHy U
CTUMYNATOPaM. IHepreTUYecKUe HanUTKU MOTYT HapYLIUTb UX PEKMUM CHa, TOPMOHa/bHbIM banaHc n obuwee

pa3sutTmne.

’—!’ s l Mynbc f Temneparypa Tena,
Bospacr - e | Bospact i ;"““T Bospact | AP y: =
15 [7103/71 T 119/77 15 65 | 76 || DR OCATH
15 115575 * 127;;0 15 O | 353 1 347

15 110/72 | 121/81 15 - T

C 16 99/59 | 110/75 16 [ 70 | 78 |} e 35’5 - 34'1
16 100/65 | 121/78 16 [ 77 [ 93 | 334 91
17 110/88 | 125/96 17 [ 74 | 79 |17 343 338
18 108/79 | 123/92 18 105 | 118 |™ T8 L V. W)
23 119/82 | 124/95 23 91 | 102 |23 329 | 315
25 121/91 | 106/70 25 | 68 | 90 |[ 25 345 | 319
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BbiBOA. SHepzemuyvecKue HAnuUMmMKU, 0CoObeHHO rnpu pe2yasapHOM U HEKOHMpPOoaupyemom yrompebaeHuu,
moaym 6bimb 0rdacHsl 0414 300p08bA 4Yesno08eKd. Y noopocmkos amu aggekmsi mozym b6bimb bonee
271y60KUMU U 0a1UMesnbHbIMU.

YYeHMKaM MOXKHO MpegsioKuUTb M3y4uTb 340POBble CNOCObbl YBE/MYEHMA SHEPTUM (3aHATMA CNOPTOM,
npaBuabHOE TMNWUTaHWe, CoblOAEHME peMma cHa WM ap.). MNpu 06bACHEHUM Tembl pPeKomeHayeTcs
MCMNO/b30BaTb peasibHble CTaTUCTUYECKME AaHHble, poTorpadumn n BugeomaTepmanbl.

MHPapKT MMOKapaa — 3TO O4yeHb oOnacHoe
3abosieBaHMne, ABAAOWEECS MNPUUYMHOM CMEpPTHU
MHoOrmx ntogen. O TOM, HaCKOJIbKO OHO OMacHo,
HarnagHo CBMAETENbCTBYIOT OaHHble
MeANUMHCKOWN CTaTUCTUKK. b 50% naumeHToB
C oCTpbiM MHGMAPKTOM MUOKapaa Yyoaérca -
AO0CTaBUTb B 60NbHUUY. MpUYEM, HecMoTpa Ha
pa3NnYHbI YPOBEHb CNYXO6bI CKOpoW
MeAWUMHCKOM  NMomMoLM,  3TOT  MoKasaTenb
NPaKkTUYeCKM OAMHAKOB ANA Bcex cTpaH. 1/3
NnaLMeHTOB, AOCTaBNEHHbIX B 60NbHULY, yMUpatOT
B Nepuof OT MOCTYN/JeHWA A0 BbINMCKM M3-3a Avepockaepos
CMepTe/IbHbIX OCNOXKHEHWN I 3a601€BaHUSA.

B nocnegHee Bpems MHPapPKT MUOKapAa 3HaAYMTENbHO «nomosiofen». Ecnm paHbwe 310 3aboneBaHue
CYMTANOCH «A0NENY NOXKUNLIX NtOLEN, TO CeEMYAC OHO BCTpeyaeTca y Atogei B Bospacte 30—-40 neT, KOTopblit
cyMTaeTca nepumoaom pacugeTa. MHPapKT BO3HMKAET, KOraa KpoBOCHabXKeHWe Kakon-nmbo uvactu
cepAeyHon mMbilwubl Npekpawaetcsa. Ecnm HapylweHne KpoBoToKa npoaomkaetca 15—20 MUHYT 1 bonee,
«roJI0AAMLLMIA» YYACTOK CEPAEUYHOMN MbILLLbI MONHOCTbIO YyTPAYMBAET CBOIO PpYHKLMIO M oTMUpaeT. 061acTb,
B KOTOPOW NpouncxoauT rubens (HEKPO3) KNETOK CepAeUYHoN MblliLbl, Ha3blBaeTcA MHGAPKTOM MUOKapaa.
340poBoe NUTaHMe U perynapHas GpusmMyeckas akTUBHOCTb — OAHWM U3 CaMbliX BaXKHbIX U 3DEKTUBHbIX
cnocoboB NpodpuNakTUKN MHbAPKTA MMOKapaa. Takoi Noaxod MrpaeT KAKYeBYH PO/b He TO/IbKO AN
cepAua, Ho 1 AnA obLLero Kayectsa XU3HM.

3g0poBan CepAeuHan MbilLa

aprepua |

BausiHMe 340p0OBOro NUTaHUA U GU3NUYECKON aKTUBHOCTU Ha NPOPUNAKTUKY MHPAPKTA MUOKapaa.

dakTop BausaHue
3p0poBoe nuTaHue
CHuxKaeT xonectepuH YpoBeHb «nioxoro» xonecrepuHa (LDL) cHMkaeTcs, cocyabl He
3aKynopuBatoTcA.
AHTMOKCUAAHTHAA NuLWa MNoBblWaeT 31aCTUYHOCTb COCYA0B, CHUMXKAET BOCNaneHue.
YMeHbLUeHue conm 1 caxapa Hopmanusyetca aptepuanbHoe AaBaeHue U ypoBeHb caxapa
KoHTponb 3a Becom MpenoTBpaLLaeT NULWHNI BEC M OXKUPEHUE, CHUXKAETCA HArpysKa
Ha cepAaue
Cnoprt
YnyywaeT kposoobpaleHune YcunusaeT NpUTOK KUCIOPOAa K cepaLly M opraHam
Perynupyet aptepuanscHoe CHMKaeTCca PUCK TMNEePTOHUM, CHUMKAETCA Harpy3Ka Ha cepaue
JaBneHue
CHUXKaeT xonectepuH YcununeaeT pacuienneHme }*nupos
YMmeHbLUaeT cTpecc CHMKaeTcs NCMXoN0rnMyeckan HanpaXKeHHOCTb, cTabuamnsmnpyetca
HepBHaA cuctema
MoBbIWwaeT YyBCTBUTENBHOCTb K CHuKaeT puck agnabeTa u ero BAMAHMA Ha cepaue
WHCYJINHY.

m 3aTem y4aliMeca aHanM3MPYIOT JaHHble Tabauubl pybpukn «Mpumennte
NoJilyyeHHble 3HaHUA» O B/IMAHUM MPUBLIYKM KYPEHWA U YPOBHA XONeCTepMHa B KPOBM Ha pa3suTue

cepaevyHo-CcoCcyaucTbix 3360/'IeBaHMl\;1, O6CV)K[J,aPOTCFI BONMpPOCHI. CornacHo Ta6nv|u,e, Y 4enoBekKa,
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BblKypuBatowero 10 curapeTr B fgeHb, PUCK 3abonetb cepaevyHo-cocyaucTbimm  3aboseBaHUAMM
yBennumsaeTca B 1,5 pasa. CornacHo Hay4yHbIM UCCAELOBAHUAM, YPOBEHb XO/IeCTEPMHA, NPEBbIWatoWMi
HOpMmy Ha 45 %, Tak)Ke NOBbIWIAET PUCK, OAHAKO 3TOT MoKasaTeab 0bblyHO cocTasndeT 1,3—-1,4 pasa.
CnepoBaTtenbHO, y 4enoBeka, BblkypuBatowero 10 curapeT B AeHb, PUCK CcepaeyHO-COCyAnCTOoro
3aboneBaHMA HEMHOTO Bblle. OTHOCUTENbHbIN PUCK Y YesioBeKa, BbikypuBatowero 30 curapet B AeHb: B 3,2
pa3a. MoBbieHWe YpOBHA XonecTepuHa Ha 75 % yBean4mMBaeT pUCK NPUMepPHO B 2 pa3a. CMeLaHHbIi pUcK
= 3,2 x 2 = 6,4 pa3a. Takum obpasom, y TaKoro 4esioBeKa PUCK cepaevyHo-cocyamncrtoro 3abonesaHusn
npumepHo B 6,4 pasa Bbllle, YEM Y XKEHLWMHbl, Beayllelh 340p0Bbl 006pas WU3HU. [auTesnbHoe
ynoTpebseHMe MOMET BbI3blBaTb TPEBOXHOCTb, AENPECCUD, PA3APANKUTENBHOCTb, HapyLlleHWe
KOHLEHTpaLMM BHUMaAHMA U 6ecCoHHMLY. Jlloan, 3aBUCMMbIE OT 3TUX BELLECTB, UCMbITbIBAOT TPYAHOCTU B
34,0pPOBOM NPEOA0NEHUN NOBCEAHEBHbIX CTPECCOB. AJIKOr0Nb U CUrapeTbl HAHOCAT Bpe He TO/IbKO Teny, HO
N GYHKLMAM MO3ra M SMOLMOHANBHOMY COCTOAHUIO, HapyLlasa NCUXMYECKOe 340Pp0BbE.

OLEHUBAHME Ob6cy:kpatoTca cneaytowme Bonpochl U3 yyebHMKa.

1. MoxeT N1 nosefeHne NOAeN BAUATb Ha MCUMXMYeckoe 340poBbe ApyrMx? Kakum obpasom? [OTserT.
MosedeHue awdeli moxcem 6aAUAMb HA rMcuxu4eckoe 300posbe Opyaux. Hanpumep, 3abomnusoe u
rnoHuUMarowee nosedeHue co3odem rncuxono2udeckuli Komgpopm, moada Kak epyboe u ockopbumesbHoe
rnosedeHue MoXem 8bI38amb cmpecc U 0enpeccuro.]

2. KakoBbl NMPUYUHbI BOSHUKHOBEHUA BpedHbIX NpuBblYeK? O6ocCHylTe cBoe MHeHue. [OTBeT. [TpuyuHsI
B03HUKHOBEHUS 8PEeOHbIX NMpusblYeK pa3Hoobpa3Hbl. OCHOBHbIE cpedu HUX — AbonbImcmeo, 8AUAHUE
oKpyxcarouwux (Opy3es, cpeda), omcymcmaue KOHMPOsIA 8 ceMbe, CMPecc U Mcuxosnozuyeckue npobsaemel.
Hanpumep, mosaoodbie A00uU UHO20a HA4YUHAOM Kypums Mpocmo «u3 aAboneimcmea», a 3amem 3mo
npespawiaemcs 8 npusbiyKy. TakKxce cmpemMsaeHue CHU3UMb cmpecc npu MomMouwu GaK020/4 Uau opyaux
seujecmas Mmoxem cmame nNpuvuHol ¢hopmuposaHUsa 8peOHbIX MpueabIYeK.]

3. Kak MOXHO npenoTBpatMTe GopmMupoBaHME BpeaHbIXx NpuBbldek? [OTBeT. [lymem npocsew,eHus,
rnponazaHobl 300p08020 06pA3a HU3HU U CO30aHUA No3UuMuUeHol cpeodsl.]

¢OpM3TM BHO€e oueHunBaHune

Kputepum oueHuBaHua MaTtepuan oueHMBaHUA

Ob6bAcHAET B3aMMOCBs3b pU3MYECKOro 1 MoTuBauyma, 3agaHna

NCUXONOTMYECKOro 340PO0BbA.

OnucbiBaeT BpeaHble NocneacTsus ynotpebneHums Bonpoc-oTBeT, AeaTesbHOCTb, 3a4aHUA AnA
a/IKOrO/IbHbIX U SHEPTreTUYECKUX HaNUTKOB. 3aKpensieHusa

OnwucbiBaeT BpeaHble NocneacTsus ynotpebneHums 3aaaHunAa ans 3akpenaeHus, BONpoc-oTBeT

TabayHbIX U34eNNM, INEKTPOHHbIX CUrapeT 1
HAPKOTUYECKUX BELLLECTB.

Ob6bsacHAeT ocobeHHOCTU 3a60neBaHUA MHDAPKT Bonpoc-oTseT, 3agaHune
MWOKapza.
O6bACHAET po/ib 340POBOr0 NUTaHMA N GU3NYECKO Bonpoc-oTseT, 3agaHune

AdKTUBHOCTU B CHNXEHUN PUCKa MHd)apKTa MWOKapAaa.
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BnuvaHMe feATeNbHOCTU YeNI0BEKA HA KPYroBOPOTbI Yraepoaa U a3oTa
Tema 8.4 ® YyebHuK: ctp. 85
* Pabouan TeTpagb: cTp. 49

MoacraHpapTbl 8-3.1.1, 8-3.1.2, 8-3.1.3, 8-3.1.4, 8-3.1.5

Lienn obyueHus OnucbiBaeT npoLecchl, CBA3aHHbIE C KPYTrOBOPOTOM Yraeposa.
O6bACHAET NCTOYHMKM Yraepoaa.
Ob6bacHAeT posib rpnboB 1 BaKTepuit B pasnoKeHUn opraHUYECKUX BELLECTB.
OnucbiBaeT npouecchl, CBA3aHHbIE C KPYroBOPOTOM a30Ta.
O6bAcHAeT ponb HakTepuii B puKkcaunm n aeHnTpudmKaLmm asora.
Hasbiku XXI BeKka YmeHune 060CHOBbIBaTb CBOM MbIC/IN; BblpaxKaTb CBOM UAEM M CAYLIATb
APYTuX; CNOCOBHOCTb K KPUTUYECKOMY MbILLIIEHWUIO; 3HAHWE MeTOL0B cbopa
MHbOPMaLUKM NYTEM UCCNeL0BaHMA; COTPYAHNYECTBO; KOMMYHUKALUA;
YMEHMe HaXo4WUTb NYTU pelleHns npobaem; MHGOPMaLNOHHAA
rPaMOTHOCTb; MHTEPAKTUBHOCTb; HaBbIKM UCNOb30BaHUA UKT.
BcnomorartenbHble Tabnuubl, BUAEOPOINKM U aHUMALMOHHbIE MAaTepUabl, NOCBALWEHHbIE

cpeacrBa KPYroBOpOTY yr/epoaa 1 a3oTa, a TaK¥Ke BANAHMIO Ye/I0BeYEeCKOM
AeATeNbHOCTM Ha KPYroBOPOT BELLLECTB.

DNeKTPOHHbIe https://www.youtube.com/watch?v=HTGJ58AcHYI,

pecypcbi https://www.youtube.com/watch?v=NHqEthRCqQ4

KpaTkuii nhaH ypoka.

Motusauma. CBA3b }KMBOW U HEKMBOW NPUPOApbI.

O6bacHeHue. bruocdepa, Kak 607104Ka 3eMNK, 3aceNeHHas KNBbIMU OpraHn3Mamu.
Uccneposanme. KpyrosopoT BeLLecTs B NULLEBOI LENMU.

O6bacHeHue. KpyrosopoTbl yrneposa v asota. BaMaHve aeateNlbHOCTM YeI0BEKa Ha KPYroBOPOTbI
yrnepoga v asora.

3akpenneHue.

OueHuBaHwue.

(R ZEZNEVZE B VyeHUKM 3HaKOMATCA C TEKCTOM, BCMOMUHAIOTCA 3HaHWA, NPUOBPETEHHbIE HAa YPOKax
«Mpupoga» n «buonorna», ceasaHHble C TEMOW. 3aTem opraHusyetca obcyskaeHue Bonpocos: «Kakas
[eATeIbHOCTb Ye/I0BEKa OKa3blBaeT HEraTMBHOE BAUAHWE Ha npupoay? Mouemy 3To nponcxoaut?» un «Kak
MOXHO 3TO NPeAoTBPaTUTL?». Ha 3TOM 3Tane, Hapaay C TEKCTOM M3 yuebHMKa, MOMKHO TaKKe MCMo/1b30BaTb
cooTBeTcTBYOWME Tabanubl, doTorpadpun n BuageomaTepmans.

Buocdepa — 37O C/0M 3eMM, B KOTOPOM PacnpocTpaHeHa »M3Hb; OHa npeacTasnseT
co60i KOMMNNEKCHYIO CUCTEMY, BK/IIOYAIOLLYIO KMBblE OpraHn3mbl M abuOTUYECKYIO cpeady UX obuTaHuA.
CocTtaBHble yactu 6uocdepbl: aTmochepa — ra3osas 060/0YKa, COCTOALLAA M3 BO3AyXa- ABAAETCA
MCTOYHUKOM KMCNOPOAa, YIIEeKMCNOro rasa v asoTa Aasa OpraHusmos; ruapocdepa — BoAHas cpeaa,
BK/IOYAIOLLAA OKeaHbl, MOPA, PeKn M o03épa - cpeaga obMTaHWA BOAHbLIX OPraHU3IMOB U MECTO, rAae
MPOMCXOAUT KPYroBOpPOT BOAbI; BEPXHWUI CN0M NMTOChepbl — Ta YacTb 3€MHOM KOPbI, KOTOPas NpuroaHa
0019 3KU3HU - obecrnevnBaeT pacTeHUs NOYBON U MUHEPanammn. Mup KUBbIX OPraHM3MOB — aKTUBHAA YacTb
6uochepbl, COCTOALLAA U3 }KMBbIX CYLLECTB, Y4aCTBYIOLLMX B KPYrOBOPOTE BELLECTB U SHEPTUM.
Z(e@)[Filel: 171N NeaTenbHOCTb. KpyroBopoT BewwecTs B NULLEBOM Lenu.

[lna ycBOEHMA HOBbIX 3HAHUI OPraHN3yeTca AeATeNIbHOCTb yualmxca. C 3ToM Lenblo yyalimeca cHavana
[eNATCA Ha napbl, U UM 0B BACHAIOTCA 3Tanbl (WarK) BbINOAHEHUA 3a4aHKA. YUalmecs OTMeYaloT Ha CXxeme
NULLEBOM LLEENW OPraHn3mbl, yyacTsylolme B 06pa3oBaHnM U nepesade opraHNYecKknx BeLLecTs, U nx
cnocobbl NuTaHuA.

e [poayueHT — pacteHue. Cnocob nuTaHMA: aBTOTPOP — CO3[AET OpraHMYecKMe BeLLecTsa C
nomoLbio GOTOCUHTE3A, UCNOAb3YA 3HepPrnio CONHLA U YIAEKUCAbIN ras.
e 1-ii KOHCYMeHT — 3aau. Cnocob nutaHuA: repbuBop (pacTUTenbHoAOHbINM) — retepoTpod —

nony4yaeT opraHn4ecKkmne Bewectsa, NMTAACb PaCTEHUAMMN.
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e 2-Ii KOHCYMeHT — sinca. Cnocob nuUTaHMA: KapHUBOP (XUWHWK) — reTepoTpod — nuTaeTca 1-m
KOHCYMEHTOM (3aMuem).
e PeayueHTbl — rpmbbl U H6akTepuun. Cnocob NUTaHUA: retepoTpodbl — pasnaraloT opraHUYeckue
BelLecTBa MEPTBbIX OPraHM3MOB, NPEBPaLLLAs UX B HEOPraHUYECKHe.
B aToi nuuiesomn uenu  aHepruA 7 BEWECTBA  ABMXKYTCA  c/aedylowmm  obpasom:
ConHevHas saHeprusa - PacteHune - 3asuy —» Jinca - PeayueHTtbl - Moysa n CO, - PacTeHue.

ObvsACHAIOMCA 80M1POCsl 019 06CyHOeHuUs:

e B nuwesoit Lenn Ha cneayloWwMii YpoBEHb MepenatoTca: opraHMYecKkMe BellecTBa (yriesozbl,
Xupbl, 6NKN U Ap.), sHeprusa (CoNHeYHaa aHeprus nepefaértca pPacTeHUAM B BUAE XMMMYECKOW
3Heprum npu GOTOCUHTE3E, 3aTEM MEPEXOAUT Ha KaXKAbIM Clefylolmii ypoBeHb), MUHEpPabHble
BellecTBa (BO3BpaALLAOTCA B NOYBY Yepes pesyLEeHTOB M CHOBA UCMO/b3YHOTCA PACTEHUAMM).

e OCHOBHble OpraHM3Mbl, OTCYTCTBME KOTOPbIX MOMET MPUBECTU K HapPyLIEHWIO paBHOBecUs B
npupoae: NpoayueHTbl (pacTeHnn) — 6e3 HUX He ByaeT 6a3bl OPraHNUYECKUX BELLECTB U SHEPTUK;
peayueHTbl (6aktepun u rpubbl) — 6€3 HUX MEPTBble OpraHM3mbl He byayT pasnaratbes, U
KPYroBOpOT BELLECTB HAPYLINTCA; KOHCYMEHTbl — OTCYTCTBME KOHCYMEHTOB Ha Nt06OM ypOBHe
(Hanpumep, 3aMLa MAK AUCBI) CO3AACT Pa3pbiB B NULLEBOM LIENU, YTO MOXKET NMPUBECTU K Pe3KOMY
N3MEHEHWUIO YUCNEHHOCTU APYIUX OPraHU3MOB.

MOCKONbKY y4yalimMeca 3HAKOMATCA C 3TOW TeMOW BMEepBble, BaXXHO B Hayane ypoKa
chopmmpoBaTb y HUX obLLee NpeacTaBAeHWE: B MPUPOAE HUYTO He ucyesaeT HeccneflHO U HUYTO He
BO3HWKAeT 6e3 NpuUMHbI. BelecTBa, U3 KOTOPbIX COCTOAT KMBble OPraHM3Mbl, MOCTOAHHO MepexoaAT U3
O[HOTO COCTOAHWA B APYroe W UWUPKYAUPYIOT MEXAY XMBOM W HEXMBOW Npupoaoi. B Hauvane
peKkomeHAyeTcA 334aTb y4YalMMCA NPOCTOM BOMPOC AAA pPasMblWieHuA, Hanpumep: «Ecan pacteHua
MOr/IOLLAIOT YINIEKUCALIA a3, @ KMBOTHbIE €ro BblAENAT, TO KaK AONT0 MOXET NPOoAOo/KaTbCA 3TOT
npouecc?» 3TOT BOMPOC NOABOAWUT YYaLLUMXCA K MOHATUIO «KPYroBOPOT» — TO €CTb MOBTOPHOMY
MCMO/Ib30BaHMIO BELLECTB B MPUMPOLE 3@ CYET MX HEMNPEpbIBHOTO ABWKeHuA. [anee yuyuTeslb MONKET
NoOACHUTb pag, GaKToB No Teme. Hanpumep, KU3HEHHO BaKHble BELLECTBA (TaKue KaK yrnepog v asor)
HaXo4ATC M B BO3AYXe, U B MOYBE, U B }KUBbIX OpraHMamax. lMocse Mcnosib3oBaHUA 3TU BELLECTBA He
MCYEe3atoT, a BO3BPALLAIOTCA B OKPYXKAIOLLYIO Cpeay M CTaHOBATCA AOCTYMHbIMU N5 APYTUX MKUBbIX CYLLECTB.
Bo Bpems ypoKa nosiesHo UCNo/1b30BaTb NPOCTbIe U HarAsaHble cxembl (HanpuMep, KPYroBopoT BeLLEecTs),
npumepbl U3 XU3HU (Hanpumep, «NUTAaHUE» PaACTEHWUA YIIEKMC/bIM Fa3oM), a TaKKe CpaBHEHMA C
3aMKHYTbIMW CUCTEMAMM, B KOTOPbIX BCE MHOTOKPaTHO NoBTopseTca (Hanpumep, Boaa B akBapuyme). Takoli
noaxon, GOpMUPYET Y YHaLLMXCA IKONOTUYECKOE MbILIJIEHWUE U TOTOBUT MX K Bosiee rnyboKomMy M3y4yeHuto
TEM «KPYroBOPOT Yr1epoaa» 1 «KPyroBopoT a3oTay.

KpyroBopot yrnepoaa — 3TO NPOLECC UMPKYASALMU 31EMEHTA YI1eposa B NPUPOAE MENXKAY KMBbIMM
opraHMaMamm (pacTeHUAMM, KMBOTHbIMU, MUKPOOPTraHN3MaMK) U HEXUBOM cpenoit (BO34yXOM, NOYBOW,
BOLOM). B pe3ynbtaTe POTOCUHTESA pacTeHMA ycBaMBatoT M3 aTmocdepbl yraekucabii ras (CO,), *KUBOTHbIE
W NI04M NUTAOTCA OPraHUYECKMMUM BELLECTBAMM, COAEPKALUMMUCA B HUX, BNOCAEACTBUN NPU AbIXaHUMU,
Pas3/foKEeHUN WU CropaHUKW yraepos BHOBb BO3Bpalwaetcs B aTmocdepy. KpyroBopoT yrnepoga wrpaet
BAXKHYIO POJ/ib B COXPAaHEHUMN MNOTOKA SHEPTUM M SKONIOTMYECKOro paBHoBecuA B bruocoepe.

KpyroBopoT azoTa — 370 NPOLLECC LUPKYNALUM a30Ta, BXOAALLETO B COCTaB 6ENKOB U HYKNENHOBbIX KUCAOT
YKMBbIX OPFraHNU3MOB, BHYTPM 3KocucTeMbl. B aTmocdepe a3oT B 0CHOBHOM HaxoguTcA B cBoboaHoM dopme
(N2), ogHaKo pacTeHWs He MOTyT UCMOAb30BaTb €ro B TaKOM BuAe. bnarofaps asoTouKcaumm HekoTopble
b6aKTepun nepeBOAAT 3TOT a30T B COEAMHEHWs, MNocTynmatowue B noysy. PacTeHus ycBauBaloT 3Tu
CoeAMHEHWs, a }KMBOTHbIE MOJIYYatloT a30T, MUTAACb TAKUMM pacTeHMAMM. B pe3ynbTaTe CMepTM OpraHn3moB
W BblAENEHUA TMPOAYKTOB KMU3HELEATE/IbHOCTM a30T CHOBA BO3BPALLAETca B MOYBY M aTmocdepy.
KpyroBopoT a30Ta ABNSETCA OCHOBOW NJI0A0POAUNA MOYBbI U CUHTE3a HE/TKOB Y KUBbIX OPraHU3MOB.
Hutpudukauma u geHuTpudUKaumMa — 3To ABa B3aMMOCBA3AHHbIX NPOLLECCa, ABAAOWMXCA OCHOBHbIMM
3Tanamm KpyroBopoTa a3oTa. Oba nponcxogaT B pe3y/ibTaTte A4eATe/bHOCTU NOYBEHHbIX HaKTepUit.
Hutpudukauma — npouecc okucneHna ammuarka (NHsz) mam ammoHuiiHbIx coneli (NHi*) B nouse ¢
obpasosaHnem HutputoB (NO,7), a 3atrem HuTpatoB (NOsz™). ITOT npouecc OcCyLlecTBaAAeTcs
HUTPUPULMPYIOLWLMMKN BAKTEPUAMMU.
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Denutpndoukauyma — npouecc BocctaHoBneHUA HUTpaToB (NOs~) n HuTpuToB (NO,™) 4o cBoboaHOrO a3oTa
(N2) nnam okcmpos asota (N,O u gp.) ¢ nociaeaylowmMm BO3BpaToM MX B atmocdepy. ITOT npouecc
npoBoguTca AeHuTpuduumpyowmMmmn baktepuamm (Hanpumep, Pseudomonas) B 6eCKMCNOPOAHbIX
(anaspobHbix) ycnosuax. JeHUTpUdUKaLma 3aBepLiaeT KpyroBopoT a3oTa B npupoae U obecneunsaeT ero
Bo3BpaT B aTmocdepy. Oba npouecca BaxkHbl A1a NoAAep:KaHUA a30THOro H6anaHca B 3KOCUCTEME U
nnogopoans nousbl. OKCMAbl a30Ta OTHOCATCA K NapPHUKOBbLIM rasam, 1 UX HakonaeHue B aTmocdepe, noyse
W BOoAax NpeacTaBfAeT CepbE3HY0 ONacHOCTb ANA OKpyxKatollelh cpesbl. OCHOBHbIMM NPUYMHAMKU ITOM
npobsiembl ABAAIOTCA LWMPOKOE WCNO/Ib30BaHME a30THbIX YA0OpPeHUn B CeNIbCKOM XO3AMCTBE, a TaKiKe
BbIOPOCbI OKCMAOB asoTa nNpu npousBoacTtBe 3Heprun. CoeAuHeHMA as3oTa NpUMBOAAT K TakuUMm
NnocneAcTBUAM, KaK KMCNOTHblE A0XAWN, CMOT, MEPTBbIE 30HbI M UCTOHYEHME 030HOBOrO cnos. Moatomy
NoHMMaHWe BO3AENCTBMA YeNOBEKA Ha KPYroBOpOT yrnepoda M a3oTa M YMeHbLUeHWe 3TOro Bo3AencTems
ABNAETCA BAXXHOM 3KONOrMYECKOM 3a4a4el.

3AKPENIEHUE YUYeHUKM aHanusmnpytot rpaduKk B pybpuke «MpumeHnTe NonydYeHHble 3HAHUAY U
obcyKAatoT NpenoXKeHHble BONpockl. B xoae obcyaeHua oTeeTbl y4eHMKOB obobuiatoTca, U aenaetcs

BblBOA. CONHEeYHble NyyuM LOCTMralOT MOBEPXHOCTM 3eMauM M HarpesatloT eé. YacTb 3TOM 3Heprum
BO3BpaLLaeTca 06paTHO B KOCMOC B BUAE MHOPAKPACHOTO U3NyYeHUs. Yrnekucabiii ras (COz) «yaeprKMBaeT»
370 Tenno. YrAeKucablit ras U Apyrve napHWKoBble rasbl B aTmochepe (meTaH, BOAAHOM nap v ap.)
3a[eprKMBatOT BO3Bpallatoleeca UHPpPaKkpacHoe nsaydeHune. ITM rasbl NPENATCTBYIOT BbIXOAy Tenaa u3
aTmocoepbl, CI0OBHO 04efAN0, NoKpbiatowee 3emto. Yem 6osblie yriekMcaoro rasa, Tem 6osblue Tenna
octaértcAa B aTmocdepe. ITO NPUBOAUT K MOBbIWLEHUIO CpedHel TemnepaTypbl, TO ecTb K rnobanbHomy
noTtensieHnio. Ytobbl YMEHbLINTb POCT YINEKUCNOro rasa B atmocdepe, Heob6X04MMO WCNOJb30BaTh
BO306HOBAAEMbIE MWCTOYHMKM 3HEPrMM, CakaTb [JepeBbA, COKpalaTb BbIBPOCbI B TpaHcnopTe U
MPOMbILLZIEHHOCTH, @ TaK¥Ke YAeNATb BHUMaHNE 3HeprocbeperKeHuio.

O6cy:xaatoTca Bonpochl U3 pybpuku B yuebHMKe «MpoBepbTe NoayyYeHHble 3HaHUAY.
Bo Bpems 0b6cyaeHMA MNOOLWPANTE ydYaluuxca CBOOOAHO Bblpa)kaTb CBOW MbICAIM W MPUBOAUTL BCE
BO3MOXHble BapMaHTbl OTBETOB. ITO CNOCOOCTBYET PAa3BUTUIO KPUTUYECKOTO MbILWAEHUA U YIAy6AEHHOMY
NMOHWUMAHMIO U3YYEHHOro maTepuana.

1. MoryT An pacteHMa Mcnonb3oBaTb a30T M3 atmochepbl? [OTBET. PacmeHus He mo2ym HAnpAamMyo
ucnoab308amMe azom uz ammocgepsi. OHU Mo2ym yceausame mMosbKo (hopMbl a3oma, npeobpa3osaHHble
onpedenéHHbIMu 6akmepuamu (Harpumep, HUMPAMoel U AMMOHUU).]

2. MNoyemy yrnepog, cUnTaeTcs BaKHENWNM BUOreHHbIM 3iemeHToM? [OTBET. Yenepod exodum e cocmas
OCHOBHbIX Ope2aHUYecKUXx coeduHeHuUli — 6esKos, y2neso008, #UPOB8 U HYKAEUHOBbIX KUCAOM, Komopble
fpucymcmeyrom 80 ecex op2aHU3Max.]

3. Kak yrnepoga ns atmocdepbl nonasaeT B *KMBble opraHn3mbl? [OTBeT. Bo 8pemsa pomocuHme3a pacmeHus
yceausarom yenekucaoll 2a3 (CO;) uz ammocgeps! U npespawarom e2o 8 opaaHuveckue geujecmeaa.
HusomHele noayyarom yenepod, NUMaAce 3MUMU pacmeHUAMU. ]

4. B pe3ynbTaTe KaKMX NPOLLECCOB yriepos Bo3BpalLtaetca B aTmochepy? [OTBeT. Yenepod sozspawaemcs
8 ammoceghepy 8 pe3ysnomame ObIXAHUS, PA3/I0HCEHUS, 20PEHUA U 8YAKAHUYECKOU akmugHocmu.)

5. lMepeuncnnte OCHOBHble 3Tanbl KpPyroBopoTa yraepoda B npupoge. [OteeT. OcHoBHble amansi
Kpy2osopoma yanepodd 8 npupode: pomocuHmes — yceoeHue yenepooa eemepompodamu — ObiXxaHue —
passoxceHue — 20peHUe — HAKomnAeHue y2aepodd 8 Moysax u OKeaHax — 8038pam 8 ammocgepy npu
8y/nKaHu4YecKkoli akmusHocmu.)

6. KakoBa ponb NpoOAyLEHTOB, KOHCYMEHTOB W peayueHTOB B  KpyroBopoTe yraepoga?
[OTBeT. MpodyueHmel (Hanpumep, pacmeHusl) 80 8peMsa homocuHmMe3a yceausarom yaaeKucaAsblli 2a3 u3
ammocgepsl U co30arom opaaHuveckue seuwecmed. KoHcymeHmol (#UBOMHbIe) roayvyarom 3smu
opeaHuYecKue seujecmsa ¢ nuuwieli U npu ObIXQHUU 8038pauwjarom yenekucasili eaz 8 ammocgepy.
PedyueHmol (6akmepuu, epubsbl) pasnazarom mépmesie Op2dHU3Mbl, 8038pAULAA Yeanepod 8 no4ysy U
ammocegpepy.]
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dopmaTuBHOE OLEeHUBAHUE

Kputepum oueHmnsaHua

Marepuan oueHuBaHuA

OnucbiBaeT MpPOLLECChl, CBA3aHHble C KPyroBopoTOMm
yrnepoaa.

Bonpoc-oTBeT, 3agaHue

O6bACHAET UCTOYHUKM Yrnepoaa.

JeaTenbHOCTb, BONPOC-OTBET, 3ajaHue

O6bscHAET ponb rpuboB M HaKkTepuii B PasNOKEHUM
OpraHMYecKMxX BeLLEecTB.

Bonpoc-oTBeT, 3agaHue

OnucobiBaeT npoueccbl, CBA3aHHble C KPyroBopoTom
a30Ta.

Bonpoc-oTBeT, 3agaHue

ObbAcHAeT posnb  OGakTepuih B dUKcaumm  wu
AeHUTpUdUKaumm asoTa.

Bonpoc-oTBeT, 3agaHue

O6bAcCHAET BAMAHME YeNoBevyeckon AeATeNbHOCTU Ha
KPYroBOpOT BELLECTB.

Bonpoc-oTBeT, 3agaHue
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