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Azarbaycan Respublikasinin
Dovlat Himni

Musigisi Uzeyir Hacibaylinin,
sozlari Ohmad Cavadindrr.

Azorbaycan! Azorbaycan!

Ey gohroman ¢vladin sanl Vatoni!
Sondon 6trii can vermays climls haziriz!
Sondon 6trii qan tokmoya climlo gadiriz!
Ucrangli bayraginla mosud yasa!
Minlarls can qurban oldu!

Sinan horbs meydan oldu!

Hiiququndan keg¢on asgor,

Haras bir gohroman oldu!

Son olasan giiliistan,
Sons hor an can qurban!
Sona min bir mahabbat
Sinomdo tutmus mokan!

Namusunu hifz etmoyo,
Bayragini yiiksoltmoyo
Ciimlo gonclor miistaqdir!
Sanl1 Vaton! Sanli Vaton!
Azorbaycan! Azorbaycan!
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Veaowcaemvie yuumens!

Mp1 KuBEM B OBICTPO M3MEHSIOIMIEMCST MHpE. UeTOBEeK ITOCTOSHHO CTAaJIKMBACTCS C
TpeOOBaHMSAME PA3BUBAIOIIETOCS COBPEMEHHOTO MHUPA, YTO CTABUT €r0 JIMIIOM K JIUILY C
n100aNbHBIMU TTpobeMamu. YToOBI peniuTh 3TH MpoOIeMbl, HEOOXOIUMO BHECTH 0O0JIb-
II0H BKJIaJl B co3anue 0ojiee CrpaBeIlIMBOTO M CIIOKOMHHOTO, O0Jiee ToliepaHTHOr o, Oosiee
0€30I1aCHOTO M yCTOHYMBOTO MUpA. 3eCh OCHOBHOE BHUMAHHE YIENIACTCS 00SCIICUCHUIO
mepexofa K 9K0-IKOHOMHKE U dKO-00IIECTBY.

s ipuoOpeTeHust ciocoOHOCTeH B AKOJIOTMYECcKor paboueil 30He K yCTOHYHMBOMY
00pasy >KM3HU DIIaBHBIM (DaKTOPOM siBIIsieTCst (PAKTOp « TOOATBHOTO TpaXkIaHUHAY (TPaK-
JaHuHa Mupa). st mpucmocoOneHns K MOCTOSIHHO W3MEHSIONIMMCS YCIIOBUSM SKH3HU
«100ATFHOMY YEJIOBEKY» HEO0OXOAMMO OBITh THOKHM, CIIOCOOHBIM aJalTHPOBATHCS K
HOBOH CHUTyaIlUd, YMETh PEAIU30BBIBATH CBOHM CIIOCOOHOCTHU, OBITH FTOTOBBIM K CaMOpa3-
BUTHIO M CAMOCOBEPIICHCTBOBAHMIO. Beé 310 TpebyeT oT IMIHOCTH OBITH CaMOCTOSTEIb-
HBIM, HE3aBHCHUMBIM W OTBETCTBEHHBIM B CYKICHHSX, NEHCTBUSX M MOCTYIKAX, YMETh
KPUTHYECCKU MBICITHTB, OTCTAUBAThH CBOIO TOUKY 3pEHHSL, TPEOyeT YMEHUSI TapMOHUIECKOTO
B3aUMOJICHCTBUSI M OOIICHHS C IPYTHMH JIFOIbMU (B3aMMOYBaXKCHHS, JJOBEPHS, APYIKOBI,
COTPYIHUYECTBA, TOJICPAHTHOCTH U T.1I.).

PacTymuii oTok HHpOpMAIIMHY JTaBUHON 00PYIITHBACTCS Ha «TIIOOATLHOTO YEIOBEKAY).
UesoBeK JOJDKCH, UCTIONB3Ysl CBOM 3HAHUS, PEIIaTh CYIIECTBYIOIIUE IPOOIEMBbI. ITO BO3-
MOXKHO, €CJTH OH CTPEMHTCSI M YMEET CAMOCTOSITEITLHO OBJIA/ICBATh 3HAHUSMHE Ha ITPOTSDKE-
HUM BCel ®u3HU. UeTOBEK JIOJDKEH YMETh JOOBIBATH HEOOXOIMMYIO eMy HH(OpPMAIIHIO,
00pabarpiBaTh W MPAaBIIIGHO UCIIONB30BaTh €€ B CBOMX LIEJIsIX. HaBBIKM OpraHm3anuy U
TUIAHUPOBAHMS CBOCH NIEATEIBHOCTH, TUCIMIUTMHAPOBAHHOCTh UMEIOT BAYKHOE 3HAYCHHE
B pemieHnn npoonem. Takum 00pa3oM, COBPEMEHHBIN YeI0BEK — «II00ANBHBIN Tpaxkaa-
HIH)» — 3TO TBOpYECKasl, CAMOPA3BUBAIOIIASICS JITIHOCTb.

[pouecc oOyueHus mpeaMeTy XUMUH GOPMHUPYET y YUCHUKOB CIIOCOOHOCTH K CaMO-
Pa3BUTHIO JINYHOCTHU (KOTOpasi OCHOBAHA HA CIIOCOOHOCTSIX: JIOTUYECKH MBICIUTh, KPUTH-
YECKH OCMBICIIUBATH MPEAMETHI U SIBTICHHS OKPYKAIOIIETO MUPA, CAMOCTOATEIBHO IPUHH-
MaTh PEIICHUsSI, TBOPIECKH IIPE0OPa3OBBIBATE OKPYKAIOIIYIO NIEHCTBUTEIBHOCTD, MIPHO0-
peTarh 3HaHUS, CTABUTH HOBBIC LICJIU JTMIHOTO PA3BUTHUS U T.1I.).

1. PA3bSICHEHU S PEAJIM3ALIAUM MEXAHU3MOB TPEBOBAHUI

NPEIJMETHOI'O KYPUKYJIYMA B YYEBHOM KOMIIVIEKTE
IO XuMmnn

Y4eOHBI KOMITJIEKT COCTOUT M3 Y4eOHUKA W METOAMYecKoro nocoodus st 10-ro
kiacca. OHM MOATOTOBIIEHBI Ha OCHOBE «[OCYTapCTBEHHBIX CTaHIAPTOB M MPOTPaMM
(KyppHKyJIyMOB) CTYIIEHH OOIIEro 00pa3oBaHMsDy M IapauIeIbHO YTBEPKICHHBIM yKa-
3oM [lpesunenta AzepOaitmxanckoit Peciyonuku ot 24 oktsaops 2013 romga «locynap-
CTBEHHOH CTpaTeTHH 10 Pa3BUTHIO 00pa3oBaHus B A3epOaiikanckoit Pecrybnuke». B
OCHOBY 3THX JOKYMEHTOB BXOAAT MPEAMETHBIC MPOrPaMMBI (KyppUKYITyMa) It o01e-
o0pazoBaTenbHbIX KON A3epbaitmxanckoil Pecryonuku.




LlenTpoM BHHMaHHS CTaHOBSTCS COBOKYIHOCTPH IIeJel W 3a1ad, TpeOOBaHUI Kak
Ba)KHBIX TIPHOPUTETOB Pa3BUTHUS «II00AJIBHOTO rpakaaHuHay. OCHOBHbBIC TPEOOBAHMUSI,
OpCABABIACMBIC K HEMY — OTO ano6peTeHHe TMPaKTUYICCKUX 3HAHWI 1 HaBBIKOB, BBITC-
KalOIINX U3 TEOPETUICCKUX.

[maBHBIM OPHEHTHPOM B ITOCTPOCHHU CHUCTEMBI OOYYCHUS SIBISICTCS IPEICTaBIe-
HHUE O TOM, KaKy[0 JINYHOCTh MbI XOTHUM c(hopMHpoBaTh. [101X0bI KypPUKYIIyMa «JIHY-
HOCTHAsI OPUCHTUPOBAHHOCTHY, «HAIIPABICHHAs HA PE3yNbTaT» yKa3bIBaeT Ha TO, UTO
nporecc 00y4YeHHs CTAaHOBUTCS Ooiee palliOHAIBHBIM, CIIOCOOCTBYET (hOPMHUPOBAHUIO
HABBIKOB TPAKTHYCCKOW HAIMPaBICHHOCTH, 3(P()EKTHBHOMY MPUMEHEHUIO ITOIYYCHHBIX
3HAHHUW U YMEHHUH B IMPAKTUICCKON JESITEILHOCTH, CIOCOOHOCTBIO MPUOOPETCHUS TEO-
PETHYECKHX 3HAHUH U3 TIPAKTHUYECKOM JIeITEIHbHOCTH.

Meroandeckoe mocodue A YIUTeNs, KaKk U yIeOHHK, IMOATOTOBICHO Ha OCHOBE
MIPEAMETHOTO KypPPHUKYIIyMa [0 XHUMHUH.

[Mocobue urpaer BaKHYIO POJIb MPHU MOATOTOBKE MOYPOYHBIX [UIAHOB U MOIXOIUT LIS
BCEX YMPABILIONINX ayAUTOPHEH, HE 3aBUCHMO OT II€AarOTMIECKOTO OIIbITa, BO3PACTa, Ka-
TETOPUH YUUTEIICH.

CBoeoOpa3Hble 0COOCHHOCTH MPEeaMETa XUMHUU TO3BOJIMIIM B YU€OHOM KOMIUIEKTE
BBIIBUHYTH BIEPEN YMEHUE MPHOOPETEHUS MPAKTUICCKUX 3HAHUN HAPSITy C TEOPETH-
YCCKUMH, PAIlMOHAIBHOTO IPUMEHEHHSI HaBBIKA-CIIOCOOHOCTH yYaIlINXcsl IPUMEHSTh B
MPAaKTHYECKUX IEJIIX Pa3HHUILy MEKIY ITOJYYCHHBIM H YCBOCHHBIM MATCPHAIIOM.

Heob6xoauMbie A71st OCYIIECTBICHHS KAaKOH-THOO JeITEIbHOCTH U YCIISITHO IpUMe-
HACMBIC B MPAKTUKE 3HAHUSA, YMCHHSA, HABBIKU OTHOCATCS KOMIICTCHIIUAM. Ounn HeO6—
XOIMMBI K)KIOMY, KTO OTIECIICUMBACT PEaTN3alnio U Pa3BUTHE CBOMX BO3MOKHOCTEH,
OCYIIECTBISIET aKTUBHYIO TPYIOBYIO ACSTEIBHOCTb.

B yueOnuke Xumus st 10-ro kimacca aBTOpbI OCTAPATUCH U3JI0KUTH BCE TEMBI, B
KOTOPBIX PEaTM30BaHbI CTAHIAPTHI, IPOCTHIM M JIJAKOHWIHBIM S3BIKOM. COIIaCHO Tpe-
METHOMY KYPPHUKYIyMy TI0 XHMHUH, CONEpKAaTeIbHbIC INHAN U COACpIKaTeIbHBIC CTaH-
JapTHI OCTAIOTCs O€3 M3MEHEHUS, a MMOJICTaHAaPTHI MEHSFOTCS IO MIPUHIIHITY OT IIPOCTOTO
K CIIO’KHOMY, ITepexo/ist U3 Kiacca B kiiace. C yriyOieHneM JIOTHYeCKo TociieJoBaTelb-
HOCTH TIOJICTAHIapTOB OOy4YCHHE XUMHH MPHOOpeTaeT cBoeoOpa3Hblid xapakrep. [Ipu
MTOATOTOBKE y4eOHOTO KOMIUIEKTa YUTCHBI HAyYHOCTH, HAIISITHOCTH, COBPEMEHHOCTD
OIUCHIBAEMBIX (DAKTOB, COOIONCHBI I'PAaMMATUYECKUE IMPABWIA, MMPEIYCMOTPEHHBIC B
00pa3oBaTeIbHON MporpamMme (KyppHKyIyMe).

1.1. YueOHuk

V4eOHHUK CIYy)KUT HOCPESAHHKOM B Peajd3allii COCPIKATEIbHBIX CTAHIaPTOB, KOTO-
PBIC PETrYUPYIOT ACATEIBHOCTD KYyIHTEIb — YUeHHUK» (00yueHue — u3yuenue). He cekper,
4TO Y4eOHHK He SIBJSICTCSl IMHCTBEHHBIM HCTOYHMKOM 3HaHuil. B cdepe pactyiero mo-
TOKa MH(OPMAITUK, KOTOpast JTABUHON 0OpYIIUBAETCS Ha HAC, TOCTATOYHO MHOTO OOTaThIX
HCTOYHHUKOB 3HaHWU. CeroiHs OIHUM M3 UCTOUYHHKOB MH(OPMAINHU SIBISIOTCS PECYPCHI,




TIOATOTOBIICHHBIC YICHUKAMH. Y YeOHUK SIBIISICTCS. HanOoJIee JOCTYITHBIM, TIOJIC3HBIM H Ha-
JEKHBIM UCTOUHUKOM MH(popMary. OH SBISIETCS] CUMBOJIOM OOIICHUSI MEXy Tperofa-
BaTeJIIMU U YUYE€HUKaMH, CO3JAET CBsI3b MEXKy CTOPOHAMHU «YUUTEINb — YUEHUK», HCKIIIO-
YaeT MoTepH BpeMeHH. [lepBoHayambHbIC PENCTABICHNUS U IIEPBOHAYAIBHYIO HH(pOpMa-
U0 YUCHUKH MOMYJal0T U3 yueOHHUKOB. MIX pa3BUBUTHE MPOUCXOIUT BO BpeMsI 00yUEHUs,
KOTOPOE OCHOBBIBACTCS] HA PA3BUTHH MBIIUICHUS U HABBIKOB CAMOCTOSITEIBHOTO MPHOO-
peTeHus U ycBoeHMs 3HaHUHA. [103TOMYy 2 PEeKTHBHOCTD U MHTEPEC aKTUBHOTO O0yUICHHS
3HAYUTENBHO BO3PACTacT.

B cBs13u ¢ 3THM, COBpEeMEHHbIE YISOHUKH COMICPIKaTeIBbHbI M IPUBJICKATEIBHEL.

B yueOnuke Xumus y4yeOHble MaTepuaibl CIYNIIUPOBAHbI B CIEAYIOIIME pa3/ielibl
(YVuebOHbIe eMHUIIBI):

Pa3gen I. CTpoenne okcnioB, 0CHOBaHWN M, KHCJIOT U coJiei

Paspen II. Ilpenenbubie anmuparudeckue yriaeBoa0pPoabl

Pazgen II1. HenpenenbHble anugarndecKue yriieBoI0poabl

Paznes IV. lluknnveckue yrieBoaopoabl

Pasnen V. Ilpupoanbie HCTOYHUKHU YIJIEBOIOPOAOB

I. B pa3zaene «Crpoenue OKcHI0B, OCHOBAHUI, KMCJIOT H cOJIeiD» YUeHUKH OymyT
Pa3BICHITH COCTaB, CTPOCHHUE, (PU3NIECKUE CBOMCTBA OKCHAOB, KUCIOT, OCHOBAHHI U CO-
JIelt, TOTOBHUTS MIPE3EHTAINH, OOBICHSITH B3aUMHOE BIHMSHHUE aTOMOB B MOJICKYJIaxX KHCIIOT,
IIPOBOUTH COOTBETCTBYIOLINE PACUETHI, COCTABIATH YPAaBHEHUS] XUMHUYECKUX PEaKIUid,
MPOBOAUTH BBIUUCIICHUS TI0 YPABHEHUSIM XUMUUCCKUX PEAKIUil, TOTOBUTH MPE3ECHTALIN
U TIPOCKTHI COOTBETCTBYIOMINX IKCIEPHMEHTOB, B TO K€ BpeMs OyIyT OOBSICHATH IMyTH
3arpsA3HEHUs OKPY’Karoleil cpeabl HEOPraHMYECKUMH BELIECTBAMU.

II. B pasnene «IlpenesnbHble anugarnyeckue yriieBOAOPOAbD» YUEHUKH OymyT
Pa3BICHATH COCTaB, CTPOCHUE, (PU3NUECKIE CBOWCTBA aJKAHOB, TOTOBHUTH MTPE3CHTAIINH,
OOBSICHATD B3aHMMHOC BIMSTHHE aTOMOB B MOJICKYJIaX AJIKAHOB, IPOBOAUTH BBIYMCIICHUS,
MPOBOAUTH PACUETHI IO YPABHEHUSIM XMMUUECKHUX PEaKLUii, FOTOBUTH IIPE3EHTAIUU COOT-
BETCTBYIOLIUX 3KCIEPUMEHTOB, TOTOBUTH IIPOEKTHI, MOAEINPOBATh CTPOECHUE YIIIEBOAOPO-
JIOB M COOTBETCTBYIOIINX XUMUIECKIX MpoIieccoB. B To sxe Bpemst OyayT OOBSICHSTE Iy TH
3arpsi3HEHUS OKPY>KAIOILEH Cpeibl alKaHAMU.

II1. B pa3nene «HenpenenbHsle anudaTuyeckue yrieBogopoabh YICHHKH OyIyT
Pa3BICHATH COCTAB, CTPOCHNUE, (PU3HUCCKHE CBOICTBA YITICBOIOPOIOB (AIKCHOB, ATKUHOB,
AJIKaIUCHOB) TOTOBUTh IPE3EHTALUH, OOBSICHATH B3aUMHOE BIMSHUE aTOMOB B MOJIEKYJaX
HENpPeebHbIX YIIIEBOIOPOIOB, IIPOBOAUTH BHIUUCIEHHUS, COCTABIATH COOTBETCTBYIOLINE
YpaBHEHUS XUMUYECKUX PEAKLNH, TOTOBUTH IIPE3EHTALMU U IIPOEKTHI COOTBETCTBYIOIINX
SKCIIEPUMEHTOB, MOJEIIUPOBATH CTPOCHUE HENPENEIbHBIX YIIIEBOAOPOLOB U XUMHUYECKUX
npotieccos. B To xe Bpemst OyayT OOBSICHATH IyTH 3aTrPSI3HCHUS OKPYKAIOIICH Cperbl He-
IIPEAEIbHBIMU YIJIEBOAOPOIAMH.

IV. B pazgene «llukiauyeckue yrieBoI0poAbl» YUCHUKU OyAyT pa3biCHITb COCTAB,
CTpOoeHHE, (pU3HMUECKHEe CBOICTBA UKINUECKUX YIIICBOJOPOIOB (QIUIMKINIESCKUE YITIe-



BOZIOPOJIBI U APOMATUIECKHE YIIIEBOIOPO/IBI), TOTOBHUTE IIPE3CHTAINN, OOBSCHATD B3aUM-
HOE BITHSIHUE aTOMOB B MOJICKYJIaX IIUKITHYECKHUX YITICBOAOPOJIOB IIPOBOIUTH COOTBETCTBY-
IOLIME BBIYUCIIEHUS], COCTABIIATh YPABHEHU XUMUUYECKUX PEAKLUH, IPOBOAUTH PACUETHI
0 YPaBHEHUSIM, TOTOBHUTH TPE3SHTAIMH U [IPOSKThI [0 XUMHUUYECKUM IKCIIEPUMEHTAM, MO-
JIeJIMPOBATH CTPOCHUE MOJICKYIT [IUKJINYECKUX YITIEBOIOPOIOB M XHMHYECKUX POIIECCOB.
B 10 x¢ Bpemst OymyT OOBSICHATD ITyTH 3arpsI3HSHHUSI OKPYIKAFOIIEH Cpe/Ibl IIMKINYSCKUMU
YIJIEBOIOPOIAMH.

V. B pa3nene «[Ipupoaabie HCTOUHAKH YIIIEBOAOPOIOB) YICHUKH OYIyT FOTOBUTH
MPE3CHTAIUH U TIPOSKTHI 10 MPUPOJHBIM UCTOUYHHUKAM YIIICBOJOPOIOB, OyIyT OOBSICHITH
MIyTH 3arPs3HEHUS OKPYKaIoIIeH cpesibl He(ThiO U He(DTepOoTyKTaMu.

1.2. METOAUYECKOE ITIOCOBHUE

Metonndeckoe mocobue sBiseTcst 3PPEKTHBHBIM CPEIICTBOM B OPTaHU3aIluH y4eO-
HOW JEATCIHFHOCTH YUYHTEISI, HTPAcT poJib B HANPABICHUH Iporecca oO0ydYeHNs, aemast
€ro TBOPYECKUM, OOTaThIM M MHTEPECHBIM. TakuM 00pa3oM, METOAMYECKOE IOCOOHe
HafpaBsgeT BCIO ACATEIbHOCTh YUUTENls, HaunHasl ¢ IJIAHUPOBAHUS YPOKOB, 3aBepIuas
MIPOBEPKOI 1 OIICHUBAHWEM 3HAHHM, CIOCOOHOCTEH M yMEHHI yJanmxcs. MeToauueckoe
nocoOue HalmMcaHO B COOTBETCTBUH C cozepkaHueM ydeOHmMKa 10-ro xiacca, cocTas-
JICHHOTO Ha OCHOBE TPeOOBaHMI MPEIMETHOTO KyppHKYIyMa 10 XUMHH. B MeTommue-
CKOM ITOCOOWH JTaHbI 00IIUE pe3yibTaThl 00y4YeHHs 10 TipeaMeTy Xumus B 10-M Kiacce,
coziepIKaTeNIbHbIC JINHIH, PeaTH3yeMBbIe B IIpoliecce 00y9IeHHsI, TOJCTaHIaPTHI, IIeTH 00-
Y4eHUSl, BRITEKAIOLINE U3 CTAHIapTOB, LieJIeHAIIPaBIeHHbIE ()OPMBI M HOBBIE TEXHOJIOTHH
00y4eHHUs1, KpUTEpUH OLICHWBAHUS 3HAHUI U yMEHUH ydaluxcs, pyOpuKH, COOTBETCTBY-
IolllMe KPUTEPHUSIM OLICHUBAHUS Ha 4-X YpOBHAX. B 3aBUCMMOCTH OT ypOBHS 3HAHMH U
MIOATOTOBJICHHOCTH yUAIUXCA, OT YCIIOBUH, OT OCHAICHNS TEXHIYESCKIM 000pyI0BaHH-
eM 1abopaTopuil, yIUTEIb MOYKET CAMOCTOSTEIHHO MCHSTH IIETH O0YUeHHS HE N3MCHSIS
Lesel coaep kaTesIbHOro CTaHIapTa.

2. OCOBEHHOCTH NPEJMETHOTI'O KYPPUKYJIYMA 11O TIPEJMETY

XUMMUA J151 10-ro KJIACCA

B nocnennee BpeMsi B Haieil pecrmyOnuke B cucTeMe 00pa30BaHUs peal3yrOTCs
MeJarorn4eckue MHHOBAINMH, 000O0IAONINH ONBIT 00yUeHUSI PAa3BUTHIX CTPAH MHpa U
HaIpaBlIeHHE HA JTUYHOCTHYIO OPUEHTUPOBAHHOCTH yueHHKa. HoBas mporpamma mpen-
METHOTO KyppHKYJIyMa [0 XMMUHU MPUHIUITHAIEHO OTIIMYASTCS OT TPAJUIIMOHHON yueb-
HOMU IIPOrpaMMbl CBOEH I'YMaHHOCTBIO, IEMOKPAaTUYHOCTbI0, UHTETPATUBHOCTBIO.

ConeprkarebHBIC CTAHIAPTHL, CTPATETHN 00yUCHNUS, MEXaHU3MbI OIICHIBAHMS JIeiIa-
FOT €r0 KOMIUIEKCHBIM. DTOT JOKYMEHT IIPeIHAa3HaueH YUUTEISIM, aIMUHUCTPALIUH ILIKOJ,
aBTOpaM y4eOHHWKOB, POAUTEISIM M JPYTHM TIPEICTABUTEISIM OOIIIECTBCHHOCTH.

XuMUs Urpaer BaXKHYIO pojib B Pa3BUTUU Pa3IMYHBIX OTPaciell IPOMBIIIIIEHHOCTH
U CEeNbCKOTro X03sicTBa. be3 ncrnosnp30BaHus TOCTHKEHUH COBPEMEHHOM XUMUM HEBO3-
MOKHO pa3BUTHE TOIUIMBHO — 3HEPreTHUYECKUX KOMJIEKCOB, METAJUTYPrHH, TPAHCIIOPTa,
CBSI3H, CTPOHUTEIBCTBA, MIEKTPOHUKH, cep ObITa, 0OCITyKHUBaHUS U.T.JI. XUMHYCCKAs




MPOMBIIIICHHOCTh 00ECIIEUMBAET HAPOIHOE XO3SIHUCTBO PAa3HOOOPAa3HOW XUMHYECKOU
npoaykiueid. Bo MHOTHX cdepax MpOMBIIUICHHOCTH IPHMEHCHUE XUMHYCCKHX TEXHO-
JIOTMH HE3aMEHHUMO.

B Hacrosiee BpeMst ¢ OypHBIM Pa3BUTHEM IIPOMBIIIICHHOCTH MOSBIIAIOTCS. HOBbIE
npoOneMsl o01ecTsa. Mbl XUBEM B MPUPOIHON cpefie, KOTopast U3 rofa B Iof 3arpss-
HSETCs. HEHYXKHBIMM U BPEJHBIMM OTXOJaMH Pa3JIMYHbIX OTPACIEH MPOMBIIIIEHHOCTH.
HcTounnkamu 3arps3HeHHs OKPY>KaroIeH cpe/ibl (MOUBbI, BOJbI, BO3/LyXa) SBISIOTCS TO-
IUIMBHO — YHEPreTUYECKas IPOMBIIIIEHHOCTb, METAJLIYPrusl, TPAaHCIIOPT M XUMHUYECKas
MPOMBIIIIICHHOCTh. Hapsamy ¢ 3TUM XuMust Urpaet OOJBIIYI0 POSIb B OXpaHE OKPYKaro-
el cpensl. OTX0bl pa3IMYHbIX OTpaciieil IPOMBIIIUIEHHOCTH, CTOYHBIE BOJBI OKpYXKa-
IoLIeN cpeabl HEUTPaIU3yOTCsl XUMUYECKUMY BELIECTBAMH U XUMUYECKUMU METOJAMU.
[Tpu nomouM TUX METOOB PETYAUPYETCS U KOHTPOIUPYETCS KOJTUUECTBO 3arpsI3HEHUI
B BOJIE U BO3/yXE.

YCOBEPIICHCTBOBAHNE COBPEMEHHBIX TEXHOJOTHYECKUX IIPOIECCOB, OC30TXOMHAS
TEXHOJIOTHSI IPOU3BO/ICTBA HTPAET OOJIBIIYIO POJIb B OXpaHe OKpy»karomieit cpensl. Ecim
COBPEMEHHBIN YeNIOBEK He Ha/IeJI€H MUHUMAJIbHBIM YPOBHEM 3HAHUN M HABBIKOB IO XH-
MHH, TO €My TPYIHO OyIeT ObITh XOPOIINM WHKCHEPOM, SKOHOMUCTOM, (DU3UKOM, OH3-
HECMEHOM U JIp.

JIMHUH JeATeILHOCTH

JlvHMM JeSTeNTbHOCTH JAF0T BO3MOXKHOCTH NMPHOOPETCHHS 3HAHUW, OTPaKCHHBIX
B CoJiepKaTeNbHbBIX JTHHUAX. CoepiKaTelbHbIe CTAaHIAPThI MPEIMETa IPUMEHSFOTCS C
JTUHVSIME JICSITEIbHOCTH Ha OCHOBE B3aMMOCBSI3H. [Ipy 00y4eHNN TIpeIMETy XUMHH OC-
HOBHBIMM JIMHUSIMH JI€ITEIEHOCTH SIBIISFOTCS:

1. Ha3Banue BemecTs
. Onpenenenue
. CocTaBiienue
. XapaKTepucTrKa
. O0psacHCHUE
. Pemienne npoGiem
. BeinosiHeHHe XUMHYECKHUX OMBITOB (PeaKinii)
. Perienue 3a1a4 u 3a1aHnil, XUMHYECKUE PaCUETHI
. Bzaumoo01ienue u 06001enue

10. ITpe3enTanus

JluHUM IEeATENBHOCTH OTIIMYAFOTCS OT CONlep KaTeNlbHbIX JTuHUN. Kaknas nuHus nes-
TEJIBHOCTH CBS3aHA C COICPKATEITbHBIMU JIMHUSIMU. DTH JIMHUH CITY’KaT JUIs IPHOOPETCHUS
Y UCTIOJIL30BAHMUS 3HAHUN CONEp)KaHMs, O3BOJLIFOT YYCHUKAM TIOHUMATh 3HAYCHHE XUMHHN
W paccMaTpHBaTh €ro KaK COBOKYITHOCTh KOMITIECHBIX YMECHHI U HaBBIKOB. YUCHHUK MOKET
JIOCTHTHYTh YCBOCHHE MaTepraia Ipy IIOMOIIIHN JIFOOBIX JIMHUM fesiTenbHoCcTH. OH JUIs pe-
IICHHS MPOOJIeM BO BpEMs CBOCH JCATEILHOCTH TPOBOIMT WCCIICOBAHUE, aHATM3UPYET,
pacCy’K/IaeT, IOKa3bIBaCT, yUacTByeT B 00CY)KICHHN XUMHYECKUX 3a/1a4. JlesTebHbIC IMHUH
00eCTICYNBAIOT YCBOCHHE COMICPIKATEIIHBHOTO CTAHIAPTA, YTO TPETBOPSICT B JKU3HD TIPE/IMET-

HBIA KyppUKYIIYM.
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O0mmue pe3yasrarbl 00yuenus B 10-m kiacce:

e Pa3pscHSET COCTaB, CTPOCHHUE U CBOMCTBA BELIECTB (HEOPTAaHUUECKUX U Op-
TaHUYECKHX ), HA OCHOBE UX (OPMYJ IPOBOJIUT PACUETHI.

e  OOBsACHSCT 3aKOHOMEPHOCTHU MPOTCKAHUS PEaKIUil ¢ ydacTHEM HEOpraHHue-
CKHX M OPTaHMYECKHX BEIIECTB (YITICBOAOPOAOB), IPOBOANUT PACUETEHI.

e [IpoBomuT HAOMIONEHUS U YKCIICPUMEHTHI C Y4aCTHEM HEOPTaHMIECKHUX U Op-
FaHUYECKUX COEIMHEHUH, MOIEIUPYET XUMHUUECKHUE IIPOLECCHI.

e JOTOBUT IIPOEKTHI 110 NPUMEHEHUIO HEOPraHMYECKUX M OPraHMYECKUX COe-
JUHEHUH (YTIEBOIOPOIOB).

e JOTOBUT MPOEKTHI MO MYTH 3aNpELIeHUs 3arpsI3HEHUs OKpPYKaIoIIeH cpeisl
HEOPraHW4YeCKUMH U OPraHWYeCKUMHU BelllecTBaMu (yIJIEBOJOPOIAMH).

e CoOwmpaeT cBelCHUs, TOTOBUT pedeparsl, TOTOBUT IPE3CHTAIMU O BHUIHBIX
YYEHBIX B 00JIACTH HEPTEXUMHUUESCKON MTPOMBIIIIICHHOCTH.

OcHoBHBIE CTAaHIAPTHI M MOACTAHAAPTHI M0 COACPKATC/IbHBIM JTUHUAM

1. BemecTBO M MaTepHaJbHBIN MUP

1.1. Jlemoncmpupyem 3uanus u yMeHus: no c80UCMBAM XUMUUECKUX 8eLUyeCE.

1.1.1. Pa3psacHseT cocTaB, cTpoeHue, (pusnueckrue CBOMCTBA BEIECTB (HEOpTraHu-
YECKHUX U OPTaHWYECKUX ), TOTOBHUT MPE3CHTAIIH.

1.2. [lemoncmpupyem 3Hanus u ymeHusi OMmHOCUMENbHO 83AUMOCEA3U 6elecme U
uacmuy, cOCmasisAowWux 3mu eeujecmsd.

1.2.1. OOBsCHSET B3aNMHOE BIUSHHUE aTOMOB JPYT Ha APYTra B HEOPTAaHUUCCKHUX U
OpPTaHMYECKHUX BEUICCTBAX.

1.3. IIposoodum pacuémul, ces3anHble C COCABOM U CINPOEHUEM BeLyecms.

1.3.1. CocrasisieT u pemiaeT 3a/1a49u, CBsI3aHHbBIE C COCTABOM U CTPOCHHEM Heopra-
HUYECKHUX U OpraHUYECKUX BEIIECTB.

2. Xumuueckue siBJIeHHs

2.1. Jlemoncmpupyem npuyunsbl pOMeKanusi XUMUYECKUX A61eHULl, 0eMOHCMPUPY-
em yceoeHue 3aKOHOMEepHOCMel UX NPOMeEeKAHU.

2.1.1. OObsICHSET 3aKOHOMEPHOCTH MPOTEKAHUSI PEAKLUI ¢ yJacTHEM HEOpPTraHH-
YECKUX U OPraHUYECKUX BEILECTB.

2.2. Cocmasnaem ypagHeHus XUMU4eCKux peakyuti U npoeooum no Hum bluucie-
HUSL.

2.2.1. CocraBisieT ypaBHEHUSI XUMUUYECKUX PEAKIUH C yUaCTHEM HEOPraHUYECKUX
¥ OPraHNYECKUX BEIIECTB.

2.2.2. IIpoBOOUT BBIYMCIEHUS 110 YPAaBHEHUAM XUMHUECKUX PEAKLUH ¢ y4acTHEM
HEOPTaHUYECKHUX M OPTraHUYECKUX BElIeCTB (YIIIEBOIOPOIOB).

3. DKcnepuMEHT U MoO/IeJIUpPOBaHUe

3.1. Ilposooum sxcnepumennvl, C8A3AHHbBIE C XUMUYECKUMU ABTEHUAMU, UX 3AKOHO-
MEPHOCMAMU, 20MOBUM NPE3eHMAYUL.

3.1.1. I[IpoBOAMT SKCIICPHUMEHTHI, OTHOCSIITHECS K HEOPTAaHUIECKIM H OPTaHMYECKIM
(yrmeBomopomam) BeLIeCTBaM, TOTOBHT ITPE3CHTAIINH.



3.2. Mooenupyem cmpoenue MOLeKyl U XUMULECKUX NPOYeccos.
3.2.1. Mogenupyet CTpOeHHE U XMMUYECKHUE MTPOLIECCHI C YYACTUEM YITIEBOJOPOIOB.

4. XuMus 4 KU3Hb

4.1. Jemoncmpupyem 3nanus O npUMEHeHUI0 XUMUYECKUX 6euecme u npoyeccos.

4.1.1. ToTOBUT POEKTHI U IPE3EHTALUY 110 IPUMEHEHUIO HEOPraHUYECKUX U Opra-
HUYECKHX (YIJIEBOJIOPOIOB) BEIIECTB.

4.2. [lemoncmpupyem 3Hanus o 3a2paA3HeHul okpyscaroujeli cpeobl XUMuyeckumu
gewecmeamu U nymsx e2o yCmpaHeHusl.

4.2.1. O6wscHSAET MPOOIEMY 3arpsS3HEHHS OKPYXKAIOMIEH Cpeabl HEOPTaHMYECKIMU
U OPTaHUYCCKUMHM BEUIeCTBAMH (YIJICBOZOPOAAMH) M MYTH PEIICHUS 3TOH MPOOIEMEI,
TOTOBUT MPOEKTHI Ha COOTBETCTBYIOLINE TEMBI.

4.3. [emoncmpupyem 3nanus o 0OCMUINCEHUAX BbIOAIOWUXCS YUeHbIX 68 o0nacmu
XUMUU.

4.3.1. Cobupaer cBefieHUsI, JIeNAaeT MPOCKTHl M MPE3CHTAINN O BHUJIHBIX YUEHBIX B
obrmactu He(hTEXUMHUH.

HcnonpzoBanue Ha ypokax XUMUH HHTEPAKTUBHBIX TEXHOJIOTHN 00yUeHHUS SBIISETCS
BOXHBIM HOBOBBEJICHHEM, KOTOPOE OTPaKeHO B «[OCYZapCTBEHHOW CTpATETHH IO Pa3-
BUTHIO 00pa3oBaHus B AzepOaiipkaHckoi PecryOnuke» U B TpeOOBaHHUAX MPEIMETHOTO
KyppHKy;IyMa. B MeToqmaeckom moco0mu 00pasiisl TOypOYHOTO INTAHWPOBAHMS MO XUMHN
pa3paboTaHbl Ha OCHOBE TPeOOBaHMI AKTUBHOTO — MHTEPAKTUBHOTO OOyUCHHSI.

CozeprxaHue TeM, UX TCOPETUIECKUE U MPAKTHIECKUE 0COOEHHOCTH, ITy0OKOE, 0CO3-
HAHHOE BOCTIPHUSATHE YIEHHKa, 00MEH HH(OpPMAIHei BO BpeMsI HCCIICOBAHUS, aKTHBHOCTh
IpY 00CYXKJICHHH WH(POPMAIHIA 3aBHCAT OT dPPEKTUBHON OpraHu3aiuyu ypoka. [ maBHas
(YHKIHS, OTIPEAEITIONasi POJIb YIUTENSI B aKTUBHOM OOYUCHHH — 3TO (aCHIIHTAINS, OC-
HOBAaHHAs HA COBMECTHOCTHOH JESATENFHOCTH YYCHUKOB M YYUTEII, HAaNPaBJICHHOH Ha
JIOCTIDKEHHE 00I1e00pa30oBaTeNbHOM eI, YUUTENb [eJICHAIPABICHHO COTPYIHUIACT C
YUEHHKOM: OpPTraHH3yeT MpoOIeMHbIE CUTYallUH, CIIOCOOCTBYET MOCTaHOBKE HCCIIE0BA-
TEJIbCKUX 3a/1a4, OKa3bIBAET MOMOILb B UX PELICHUH, OPraHu3yeT JUCKycCur. st mpruoo-
peTeHHs )KU3HEHHO BAKHBIX CIIOCOOHOCTEN MO XMMHUH LEeJIecO00pa3HO MPOBOIUTH YPOK
B BUJIE IMAJIOra. JTO B CBOIO Ouepeib TpeOyeT OT yUUTeNsd XUMHUH [ITyOOKOr0 O3HAKOMJIe-
HUSI C IPEIMETHBIM KYPPHKYJIYMOM U IPETBOPEHUSI HOBOW KOHIIENIIMK 00y4YeHHUs B CBOCH
MPaKTHKe, TBOPYECKOW M MHUIIMATHBHOW JesTeIbHOCTH. [Ipn mpuMeHEeHUH MHTEPaKTHB-
HBIX TEXHOJIOTUH OOyYeHHs, yUUTENb XHUMHUH JIOJDKEH BHIOPATh CIICHU(PHUECKIE METOJIBI,
KOTOPbIEC TIPUEMJIIEMBI JIJIs 3TOTO MpeaMeTa. ToT nim nHOW MeTo 00yUeHHs BRIOUPAeTCs B
3aBHCUMOCTH OT XapaKTepa H3y4aeMoro MaTepHuana, OT LeJii 0O0y4eHus], OT YPOBHS HaBbI-
KOB ¥ YMEHHUH ydaruxcst. OTBIT MEPEIOBbIX YUUTENEH 110 XUMHUHU B 00JIaCTH MIPEIMETHOTO
KyPPHKYJIyMa TOKA3BIBACT, UTO TIPH PEIICHUH TEOPETHICSCKUX 3a1a4 M0 XUMUH ITPUMEHe-
HHUE TAKMX WHTEPAKTUBHBIX METOJIOB O0yUEHHMs, KaK UTEHHUE C OCTAHOBKAMH, IIPOTHO3UPO-
BaHHOE 4TeHue, THeBHUK U3 1ByX vacteil, UHCEPT, cuHkBeliH, cI0OBECHBIE acCOLMAINH,
JIAIOT TOJIOKUTENBHBIN pe3ynsTar. HekoToprle MeTompl, HalpuMep, YTCHHE ¢ OCTaHOB-



KaMH, OTHOCSAT K TE€XHOJIOTHSIM Pa3BUTHUS KPUTHUYECKOTO MBIIUIEHUS, YTEHUs U MHChMA.
[IIkona He JOKHA OTKa3bIBaThCs OT UCTIBITAHHBIX M IPOBEPEHHBIX METOAOB Ha MTPAKTHKE.
OnbIT NOKa3bIBAET, YTO C TOUKHU 3pEHHUS 00eCIIeUeHHsI TBOPUECKOH AeATEIbHOCTH YUaIlIuX-
Cs1, OJIH M3 BaYKHBIX TPAIUIIMOHHBIX METOJIOB 00yUeHHsI, « BhIpa3suTeibHOE YTCHUEY, TIPU
IIPUMEHEHUH C HHTEPAKTUBHBIMU METOJAMH JIAOT HOJIOKHUTENIBbHBIN PE3YIIbTaT.

Iosie3HbIMU Ha ypokax XUMHMH SIBJASIOTCSH MeToAbl: Mo3rosoil mrypm, 3X3YV,
Hebatsl, Kiactep (PasBerBnerBenue), Pemenue npodnem, O6cyxaenue, [Ipesenrarus,
PaboTs! 0 ipoekTam u T.JI.

[IIkonbpHAs MpaKTUKA [MOKA3bIBAET, YTO HAPSAAY C BbILIEyKa3aHHbIMU — MeTo/bl Ka-
pycenb, lepeBo peuieHuil, AYKIIMOH SIBJISIOTCS MOJE3HBIMU B MPUMEHEHUH. YUUTENs
TBOPYECKOTO XapakTepa MOTYT OTKa3bIBaThCs OT MOMYJISPHBIX METOAOB, MOACPHU3UPYS
WIK 3aMEHss UX HOBBIMU. B 9TOM HanpaBieHUN peKOMEH/IyeM UCII0JIb30BaTh Ha ypoKax
XMMUHU HEKOTOPBIE OYeHb HHTEpeCHBIE MeTOABI 00yueHus — 3X3Y, TpeyronbHUK CX0KUX
cBoiicT, bunmnrsuans, Kapycens, 3X3MYVY (HoBas Bepcus 3X3Y) u apyrue.

Yrenue ¢ ocTaHOBKAMH. TekcT ydeOHMKa 4YUTaeTcs MO ad3alam, colep’KaHHe
Ka)XJ0TO 00CYKAaeTcs. YUnTeNh 3apaHee MPOIyMBbIBACT BOMPOCH! U 3aTaHUS K TEKCTY,
HarpaBJIeHHbIE Ha Pa3BUTHE Y YHALIMXCS Pa3IMYHbIX MBICIUTEIbHBIX HaBbIKOB. [locie
YTEHUS MOCIIEJHEN YacTh, BO BpeMs May3bl YUEHHKaM MOXKHO 33/1aBaTh OINpe/IeIEHHbIC
BOTIPOCHI 110 BCEM MTPOYUTAHHBIM YACTSIM.

IIpornosupoBanHoe urenue. Ha ypoke y4EeHUKH UHTAIOT ONPENEIEHHYIO 4acTh
TeMBI, KOTOpas OyJeT u3ydarbcs. JlenaroT naysy, OHH 3allMChIBAIOT B TAOJIHMILy IPOrHO3a
TUIOTE3bI, KOTOPbIE MPEICKA3bIBAIOT X0/ AATbHEHITNX COOBITHH. Pa3/iesnbl TeMbl JOTKHBI
OCBEIIATh CIEAYIONINE BONPOCHL: Kax vl dymaeme, umo npousotioém? Ilouemy vl mak
oymaeme? Ymo npousowno? Kak 6yoym npooondxicamucsi coovimus?

JlHeBHHMK U3 ABYX yacTeii. B TeTpamu oopmisitoT Tabmiity. B mepBoii yacT TaOMUIIBI
3aIMCHIBAIOT «IIUTaTy», & BO BTOPOH — «00bscCHEHHe». VI3 TeKcTa BEIOMPAIOT IIUTATy ¥ KOM-
MEHTHPYIOT IIPUYHHY 3TOTO BHIOOPA. B KOOHKE KOMMEHTapHEB 3aITUChIBAIOTCS BHICKA3bIBA-
HUS O YYBCTBAaX M MBICIISIX, CBS3AHHBIX ¢ HAIIOMHHAEM KaKOTO-TO COOBITHS, C OTKJIMKOM Ha
JKM3HEHHBIH OIBIT. Yyalrecs: B KOMMEHTapHsIX 3alMCBIBAIOT BOIIPOCHI, Ha KOTOPbIE HE MOT'YT
OTBETHTH CAaMOCTOSITENIbHO. ONBIT TIOKA3bIBAET, YTO B MEPBOM YaCTH TaOIHIIbI 3aMTHCHIBACTCS
TO, 9TO OOJIBIIE IPHUBICKACT YUCHHUKA B TEKCTE, @ BO BTOPOI! 3aMCHIBACTCS IPHYMHA 3TOTO.
Meton «/IHeBHHK 13 IBYX YacTeid» MOKET IPHMEHSATHCS B pasHBIX opMax. YdaIrecs Bo
BpeMsI UTEHHs! TEKCTa JIeNaloT COOTBETCTBYIOIIME ITPUMeYaHusi B JHeBHUKe. [loce okoHua-
HUS YTEHHS TEKCTa U €0 KOMMEHTApPHUEB OHU CHOBa OOPAIAIOTCS K TEKCTY M JOTIOIHSIOT
IpMEYaHrs. DTOT METOJ] BKITIOUACT TOJBKO «IIUTAaTy» U «OOBSICHEHHE» W 3TO OPTaHIMINBACT
BO3MOJKHOCTH METOJ1A.

CioBecHas accouuanus. L{enb 5Toro MeTosa 3akit04aeTcsi B TOM, YTO IPU U3yye-
HUW HOBOH TEMBI BBISICHSICTCS, YTO YYCHUKHU 3HAIOT 00 ATOH TEME U B KOHIIC BBISBISICTCS,
YTO HOBOI'O OHM Y3HaJIM. MeTo MOXKET IPOBOAUTHCA KaK B YCTHOM, TaK U B TUCbMEHHOM
¢dopme. [Ipu ucmonp30BaHUU ITOTO METOIA HA JOCKE 3aMUCHIBACTCS KIFOUEBOE CIIOBO,
OTHOCSIIIEECS K M3ydaeMol TeMe. Ydaluecsl Ha3bIBalOT CBOU IIEPBBIC MBICIIHU, CBA3AH-



HBIC C 3THM CJIOBOM, KOTOPBIC 3aIMCHIBAOTCS BOKPYT JAHHOTO CJI0BA. 3aTeM BHIOUPAFOT-
C4 CJI0Ba, COOTBETCTBYIOIIME L[EIH YPOKA, YCTAHABIUBACTCS CBA3b MEKAY MOHATUAMH,
CKJIaJIbIBAETCS ONPEEIEHHAs MBICIIb.

HUHCEPT. OtoT MeTOA NpeHa3Ha4YeH 151 aKTHBHOTO YTEHUS TEKCTa, T. €. YYalui-
Cs1 IOJIKEH MPOSIBUTH CBOE OTHOIIEHNE K TPOYUTAHHOMY. YUEHHUK BBIPa)kaeT CBOE OTHO-
IIEHHE K CYKJIEHUSAM TEKCTA COOTBETCTBYIOIIMMH 3HAKaMHU («¥ » — 3Ta HH(POPMAIIKs MHE
3HAKOMa, «—» — CBEJICHHS OIPOBEPTalOT TO, YTO MHE OBIJIO M3BECTHO PaHEe, «+» — 3Ta
nHpOpPMALUS JUTsI MEHST HOBasl, «?» — XOTEIIOCh ObI TOJTYUYUTh JOMOIHUTEIbHY 10 HH(DOP-
MaIlMIo TI0 JaHHOMY Borpocy). [locie uTeHust TekcTa MpoBOASTCS U ICTAI0TCS 3aMETKHU
B Ta0IUIE.

«'» «» «+» «M»

B mepByto odepens mprHoOpeTeHHBIE paHee 3HAHUS W MH()OPMAIUS HCIONB3YIOTCS
IUTST TAJIGHEHUIIEN NeSITEILHOCTH.

Mo3srosoii mrtypm. [IpuMeHseTcs Ha IpakTUKE B pa3IMYHbIX Lesax oOydenus. Ha-
pUMeEp, U3 XyA0KECTBEHHOTO MPOU3BEACHUS YUCHUKY 3a1aETCsl BONPOC, CBSI3aHHBIHN C
paspemeHneM Kakoi-To mpooiaeMsl. s pereHus 3Toil mpoOIeMbl yIeHHKaM Mpesia-
raroT BBIPA3UTh CBOM MBICIIH, UIEU. Yualllecs BbIpa)kaloT CBOM MHEHUS, OCHOBBIBASICh
Ha BOMPOCHL. Bee cyxenust 6e3 KOMMEHTapHeB U 00CYKJIeHHH 3amnuchiBaroTcs. [locie
ATOTO HAYMHACTCS KOMMECHTHPOBAHHE U KIaCCU(PHKAIIS BHICKa3aHHBIX CyxaeHuid. Oc-
HOBHBIE HJer 00001IaI0TC s, yYalluecss aHATU3UPYIOT U OLIEHUBAIOT UX.

O6cyxnenne (muckyccus). OOCyXIeHIE BO BpeMsl yueOHOTO mpoliecca 1aéT yye-
HHUKaM BO3MOXHOCTb O6IH€HI/I$[ " COTPYAHHUYICCTBA.

D10 00MEH MHCHUAMHU, CBCIACHUSAMH, BICHATICHUAMH, aHAJIN30M W TIPEIIIOKC-
HISIMA TI0 TeMe. Ero ocHOBHas 1enbh — HaXOXKJAEHHE Croco0a pemeHHs MoCPEICTBOM
aHaJIM3a MpoOJIeMbl, CO3/1aHUE BO3MOKHOCTH JIJISl IPUHATHUS BEPHOTO pelieHus. Meton
«O6cyxkaenne» GopMHUPYET KyIBTYPY BBICIYIIMBAHHS Ty>KOTO MHCHHSI, BBICKA3bIBAHHS
COOCTBEHHOTO MHEHHMS, Pa3BHBAET JIOTHYECKOE M KPUTHYECKOE MBILIUICHHE. YUUTelb
CO3J1aeT JEMOKPATUYECKYIO Cpelly AJIsi aKTUBHOM, He3aBUCUMOU (OPMBI JIeITEILHOCTH
YUEHHKOB. B Xore 00cyKIeHNs CleyeT yIUTHIBATh CIEAYIOIICe:

1. JIomKHBI OBITH COCTABIICHBI TIpaBIIIa 00CyKaeHuH. [IpaBmita, mpuHATHIC B HAaYame
y4eOHOTO rofia 10 COTIACHIO YIEHUKOB, JOJKHEI OBITH BBIBEIICHBI B KAOHHETE.

— Yyamuecs JOJKHBI BBICKa3bIBaThCS IO OJTHOMY.

— Peub roBopsiero cirymaeTcsi BHUMaTelbHO, BOIPOCHI 33Jal0TCA MOCIIE 3aBepIle-
HUS €T0 PEYH.

— Kputnka nomkHa OBITH HampapiieHa Ha MBICITH TOBOPSIIIIETO.

— Bo Bpems BEICTYIUIEHHI HOMKEH COOMIONATHCS PETIaMEHT.

— [Ins BBICTYIUIEHHI HAI0 CHIPAIIMBaTh Pa3pelICHuUs.

2. Ipu 06cy>XIeHUN YYSHUKHU TOJDKHBI CUIETh B COOTBETCTBYIOMIEH Gopme (110 Kpy-
Ty, IOJIyKPYI'OM, JIULIOM K JIULLY U T.I.).



3. Temsl 11t 006CYKIEHHUI TOJDKHBI OBITH MPOCTBHIMH, SICHBIMHU, COOTBETCTBYIOIIIMMHU
YPOBHIO pa3BUTHUS U BOCIIPUATHUS YUaLIUXCS.

4. Ilpu ob6cyKAeHNN 3a4al0TCs BOMPOCHI, KOTOPBIE Pa3BUBAIOT MBILIUICHUE YYEHH-
koB: «Yto mpouszonuio?», «[louemy 3To npousonuio?», «Morio i 3T0 OBITH MO JPYro-
My U Kak ?», «4To OBl BBl CA€TIANIN B 3TOU CUTyallMu?» U T.1I.

Juia noctwkeHust 3pQPEeKTUBHON OpraHu3aluu 00CYKACHUH B IIEHTPE BHUMAHHS Yy
YUUTENS JOJDKHBI OBITH CISTYIOIINE 3a/1a4H:

— o0pariars BHUIMaHUuE Ha 000CHOBAaHHOCTh MBICIICH yJaluXxcs;

— nipu 0000IIIEHUH UTOTOB OOCYXKIIEHUS HAJlO MPUBOAUTH MTPUMEPHI MBICIICH aKTHUB-
HBIX YYaIuXCs;

— YYHTEIb, MPOSIBIISAS YyTKOCTh, HE JIOJDKCH NMEepeOuBaTh YUYCHUKA, JaXKE €CIIU OH
OTBEYaeT HelpaBWiIbHO. IIpy 3TOM Hal0 BBICIIYIIATh MHEHUS U APYTUX yUYaIlUXCS.

IIpobaemuas curyamus. Bo Bpems mpuMeHEHUS 3TOr0 METO/Ia YUUTEIh MOKET TI0-
CTYIHTb JBOSKO:

A) CooOrmiaer, Kak TOSBUJIACH Ta WJIM MHAS Hay4Has MpolieMa U OOBACHSICT MyTH
pa3pemIeHHst 3TOH IPOOJIEMBI B HICTOPUHU HAYKH.

B) ®opmynupyet mpobieMy u 0CBEIIAeT X0I HEOOXOAUMBIX CY KICHUIA.

Ha ocHOBe akTHUBHOH NEATENBHOCTH YYallUXCS METOJ «IIPOOJIEMHON CHUTyalnm»
CITy’)KHT YCBOCHUIO TCOPUH, 3aKOHOB, (DAKTOB, COOBITHIA, MOHSITHH, XUMHYCCKUX CBOICTB
OTJIENIbHBIX BEUIECTB, UX POU3BOJICTBA U IIPUMEHEHUSI.

Ha ypokax xumuu nmpobieMHas CUTyallsi MOXKET BOSHUKHYTh B CIEIYIOMIUX CIy-
qasix:

1) B cmyyae morcka HOBBIX 3HAHUH yYalIMMHUCS;

2) eciy BO3HHUKJIA HEOOXOAMMOCTh OOBSICHUTH HAOMIOaeMble SKCIIEPUMEHTAIbHbIC
(haKTHI C TOMOIIBIO U3BECTHBIX TEOPETHUECKUX TIOJIOKCHHIA;

3) ydamuecsi ¢ IOMOIIBIO YUYUTENSI OOBACHSIIOT MPABUIBHOCTD TEOPUH, TOKA3bIBas
3TO SKCIIEPUMEHTAMH M BBIJIBUTAS ITPH DTOM PsiJI IOKA3bIBAEMBIX CYIKJICHUM;

4) eciiu HENIOHATHBI BCE BOIIPOCH] U HE BBIJIBUHYTHI IIPABUJIbHBIE CYKAECHUS, BO3HU-
KaeT mpoOIeMHast CUTYaIlus;

5) npu HOpeUIOKEeHUH Y4alluMCsl CaMOCTOSITEIIbHOTO PEIIEHUs BOIpOca, €CIIU U3-
BECTHBI HaYaJIbHAsI 1 KOHCUHAS HH()OPMAITHSL.

3X3Y¥Y (3uarw/ Xouy 3HaTh/ Y3Ha ). 3X3Y TpeOyeT co3MaHKs MOTHBAIIMU Ha YPO-
Ke. DTOT METOJl UCIIOJIb3YETC Ha YPOKaX, MOCBAIICHHBIX TPUOOPETEHHIO HOBBIX 3HAaHUM,
0000LIEHUIO U TO/IBEICHHUIO UTOrOB paHee MpUoOpeTeHHbIX 3HaHuil. [lpu 3TOM riaBHas
LeJIb 3aKJII0YaeTCsl B YCTAHOBJICHUM CBSI3eH MEXy paHee NPHOOPEeTEeHHBIMU 3HAHUSMH.
Meroz 3X3Y obecrieunBaeT aKTUBHOCTD yUallluXcs B TEUEHHE YPOKa, co31aeT AP PeKTHB-
HYIO CTYIIEHb COBMECTHOT'O M3y4eHus TeM. 3X3Y MpOBOAUTCA 1O CIACAYIOIINM dTarlaMm:

Ha nepBom sTane «3Har0» OIpeneNsIioTCsl MUPOBO33PEHUS, CIOCOOHOCTH CAMOCTO-
ATEJIBHOTO U3YYEeHHU S, BO3SMOKHOCTH HHTETPALIUN, COXPAHEHHS U BOCIIPOU3BEACHUS TEM
YYaITUMHUCA.

Ha BTopom sTamne «Xouy 3HaThy MPOSBIISETCS YPOBEHb MBIIUICHUS, HAYYHBIX (paH-
Ta3ui, HHTEIUICKTYAIBHBIX CIOCOOHOCTEH, KeTTaHUH M 3HAHMN ydJaIuxcs. YUEHUKH C
TIOMOIIIBIO YUUTEIS CTAHOBSITCSI HE TIACCHBHBIMH CITYIIATEISIMU, a2 aKTUBHBIMH y4acT-
HUKaMH ypoKa. YUYEHUK — PAaBHOIIPABHBINA CYOBEKT MpoIlecca YCBOSHHUS 3HAHWH. 3Ha-



HUSI, KOTOPBIE XOTAT IPUOOPECTH YUAITHecs, H3y4aloTCsS BO BPEMsI HCCIICIOBATEIHCKON
paboTbI, KOTOpPask MPOBOIUTCS COBMECTHO, C YYACTUEM YUUTENSl U YUEHUKOB. DTO AaeT
BO3MOXHOCTb IIPETBOPUTH B KU3Hb MOCIEIHUI, Oonee BakHbIH 3Tan Metona 3X3Y —
«Y3HaI». 3aKpeIieHue 3HaHUH, OTBETHI Ha BOIIPOCHL, IPUOOPETEHNE HOBBIX 3HAHUH MTpU
U3yUCHUU TEM CIIy>KaT HAMEUCHHBIM LIEISIM 00y dYeHHSL.

Ipu npumeneHnn Metozna o0yueHust 3X3Y TpeOyeTcs IPOBOAUTH CIELYOIINE 3TAlbL:

* Yuamuecs AeasTCs Ha HEOONBIINE TPYIIIBI UK paboTatoT napaMu. OHU COCTaBIIS-
10T CIIUCOK 3HaHUM, KOTOPBIE COOTBETCTBYIOT MPOIACHHON TEME;

* Y4uTeNb YSPTUT Ha JOCKE UITH JINCTE BAaTMaHa TaOIUILy U3 TPEX CTOJIOIOB.

Hanpumep: «/lonyuenue u xumuyeckue c8oticmaa OKCUO08».

Ha srane ypoka «MoTuBaius» 3aroiHsAeTCs IepBblid CTOIOWK. J[J1s 3TOro yJarmmcst
pa3naroT KapTouku ¢ Tadmuneit 3XY u mpeiararoT 3aroiHUTh TIEPBIA CTOJIONK CBOUMH
3HaHHSIMA 00 okcrax. (UTo s 3Haro Ha ATy Temy?). Jlanee oOpaIarTes K y4amMmcs, 9YTo-
ObI OHH 3aTIMCAJIA BO BTOPOM CTOJIOMKE HHTEPECYIOITHE X BOIPOCHI TI0 TaHHOH Teme. (UTto
s Xo4y y3HaTh?). /171 0TBeTa Ha 3TH BOIPOCHI HAJ0 TIPOBECTH HCCIIEIOBATEIBCKYIO PadoTYy.
B xonre ypoka (Ha dTane « BeBombI n 0000MIICHHSD) 3aITUCHIBACTCS B TPETHH CTOJIOHK TO,
YTO yyalllMecs y3HaJIM [0 TaHHOU TeMe.

Oxcnabl
3Haro Xody 3HaTh VY3nHan
HasBanne YeM oTIHYAIOTCS [Ipu cocraBmennu rpadpudeckux GopMys Moie-
Cocras rpapuyeckue KYJI OKCHJIOB HaJI0 YYUTHIBATh TO, YTO YHUCIIO CBSI-
Knaccudukarmio opmysb OKCHIOB? | 3¢ji, 0Gpa30BaHHBIX MEK/TY aTOMAMH KHCIOPOIA
TonyucHie Kak moxHO M aTOMaMH{ HeMeTaJljIa, JOJDKHO COOTBETCTBOBATH
COCTaBUTH BaJICHTHOCTH HEMETAJIJIA, 06paay}0mer0 OKCHUI.

Dusiieckue rpaduieckue Ecnu Monekyna okcuaa COOEp)KHUT J1Ba aTOMa He-
M XHMHIECCKHC (opmynsr? METaJlIa, TO OTH aTOMBI COSTHHSIOTCS
CBOUCTBA ’ A

MEX Iy COOOH TIOCPEACTBOM aToMa KUCITIOPO/Ia.

A pmamee KaXKIOBI aTOM HEMeETalljla COCIMHSICTCS

C OIpeneNEHHBIM YHUCIOM aTOMOB KHCIIOPO/a.

Jedarbl. DTOT criocod mperycMaTpruBaeT BHICTYIUICHHUS OMITOHEHTOB, KOTOPHIE TIbI-
TaIOTCS yOCIUTH TPETHIO CTOPOHY B CBOEH MpaBoTe. 3agada TPEeThe CTOPOHBI — BBICITY-
IIaTh MO3UIMKA 00CUX CTOPOH, CIIENaTh CBOW BBHIOOpP. MTak, BBIOOP TpeTheil CTOPOHBI
OCHOBBIBACTCS HA yTBepKICHNH: «OH yOeamt MeHs!».

Pa3BerBiaenue (Kiacrep). 3ToT MeTOJ OMOraeT HalpaBUTh yUYallUXcs Ha CaMo-
CTOSITETILHOE MBIIIIJIEHHUE 110 OIPEACNEHHON TeMe, JaeT UMIYJIbC MBIIIICHUIO, 3aCTaBIIs-
€T AyMaThb, IPUBJICKACT UHTEPEC K TEMaM U K JPYTr'UM NpeaAMETaM, BbISABIACT MUPOBO3-
3pCHUC, YCTAaHABJIMBACT CBA3HU MCKAY MOJTYYCHHBIMH 3HaHUAMU. HpI/I IIOMOIIIN METOoaa
pa3BETBIIEHUS MOKHO pa3BUBATh MBILIUIEHUE yUaluxcs. {11 npuMeHeHus 3Toro MeTosa
B IIEPBYIO 0Yepehb TPeOyeTCs ClieayTomIee:

* BeiOupaercs coOTBETCTBYIOMIAS TEMA;

* HarnsiiHo onmckIBaeTcs KapTHHA MPOLEcca Pa3BeTBIICHHS;
* BropocTeneHHbIe TeMBI TOTKHEI OBITH pacIpeeNicHb MK Ty YUeHUKaMH B TPYTIax;



 O0ecreunBaeTCs KOHTPOJIb HAJl CMBICIIOBEIMH SHHHIIAME TEMBI, YTOOBI YIACTHH-
KM TPYTIIBI MOTJIM OOBEIUHUTD Pa3BETBICHUS B IPYIIIIE.

IIpouecc pa3BeTBICHUS JIETKO 3aIIOMHIHACTCAL.

1. Ha3BaHue TeMbl MUIIETCS B IIEHTPE.

2. CnoBa, npuUIEAIINE HA YM U CBSI3aHHBIE C TEMOM, MUIIYTCA BOKPYT KJIIOYEBOI'O
CJIOBA.

3. HaunHas ¢ HAMCAaHHOTO B LIEHTPE MOHATHUS, KaXKJI0€ OUEPETHOE CIOBO COCIMHSI-
€TCsl IMHUSAMU CO CIIOBAMH, CBSI3aHHBIMU C HUM.

4. Jlns 3anicy Bcex MbICTIel U ITOTOKa ujel cobmoaatot pernameHT (5-10 MuHyT).

5. YYeHUKOB 3aMHTEPECOBBIBAIOT B TOM, YTOOBI OBLIIO HAITUCAHO KaK MOYKHO OOJIbIIIe
B3aMMOCBSI3aHHBIX BBIPAXKCHUW M MBICTICH (3TO SBIISICTCS KPUTEPHUEM OIICHUBAHUS YPOB-
HSI 3HAHWH YYEHUKOB 110 TEME U KX MUPOBO33PEHUS).

PazBeTBiIeHIE MOXKET IPUMEHSTHCS HHIUBUAYaIbHO. Eciin yaeHnKH paboTaroT Hax
TFOOUMOM TEMOH, TO JIJIsl PELIEHHS TPOOIEMBI IIPUBIICKACTCS OOJbIIEe KOTHYECTBO yUa-
IHXCAL.

«Pa3BeTBIEeHNE)» KaK OTUH U3 OCHOBHBIX ITANOB yU4EOHOTO MpoIiecca HapaBiIeH Ha
AKTUBHOCTD yJaIuxcs B 00yueHun. Ilocie rpynmnoBoii paboTsl HaJ pa3BeTBICHUECM, HH-
JUBUYaJbHOE Pa3BETBIICHUE ABJISAETCS OTIBIXOM JUIS yUalluXcsl.

Hanpumep: Tema ypoxka: «/3omepus ankenosy.

Ha srane ypoka «BbiBozibI M 06001IEHNA» MTPEeIaraloT y4eHHKaM IPOBECTH H30Me-
pHIO ankeHoB 1o MeToxy «PasperBrenue» («Kmactep») u COETUHUTH MOTYUSHHBIE.

CH,= CH—CH,—CH,
u

CH,— CH= CH—CH,

V3omepust 10 OJIOKEHUIO
JIBOMHOM CBSI3H

Bo3MmoykHast CTpyKTypHast
HM30MEPHSI B AIIKCHAX

M3omepus yrie- Me:xkiaccoBast
POXHOM nenu U30Mepus

CHZ= Clal= CHZ* CH3 CH2= CH*CH;
nu n

CH,=C—CH,
/ \
CH, H,C—CH,
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Meton ky6a. Meros Ky0a UCIIONB3YeTCs B IIESX Pa3BUTHS HHTETPATUBHOTO H KOM-
MIJIEKCHOTO IT0J1X0/1a K JIF000i mpobieme, M TOT METOJ] OCHOBBIBAETCS Ha TAaKCOHOMUU b.
bryma. Mcnonp3oBaHHE 3TOrO METO/IA LEIECO00pa3HO MPU MPENOAABAHUN TEM HCCIIe-
JIOBATEIILCKOTO XapakTepa. MeTox KyOa BKIIOUAeT CIIETYIONINE ITAIbL:

1. B cOOTBETCTBHH € TEOMETPHIECKOI (hOPMOIT M3 KapTOHA CO3/IAaeTCS MOJCIH Ky0a.

2. JIns HampaBIIeHUS ISSITEIBPHOCTH yUAIIUXCsl Ha CTOPOHAX KyOa MHUITyTCs CIIOBa!
OIUIIINTE, CPABHUTE, IPOAHATUZUPYHTE, CO3TANTE aCCOIMAINIO, TPUMEHUTE, YTBEPIH-
T€ U T.[.

3. Tema ypoka, koTopas OyJeT 00cykaaThCsl BO BpeMsl y4eOHOro mpoiecca, 00bsB-
JISI€TCS B COOTBETCTBYIONIEH (hopme.

4. Kmacc genures Ha mecTh Ipynil. JIuaepsl Tpymn (OHH ONMPENensIoTCs METOIOM
KepeOBEBKM) MOTYUJAIOT CTOPOHBI Ky0a, Ha KOTOPBIX yKa3aHbI 3aJaHN .

5. AHau3 TeMbI U CUTYaIluH IPOBOAMUTCS HA OCHOBE JTAHHOTO 3aJaHIL.

A) Hzobpaszume — daém unghopmayuio o seruyune, opme U pacnoroHceHuu onpe-
0eleHHbIX NOHAMUI.

B) Cpasnume — 0ns @visigneHUs CXOOHBIX U PA3TUYHBIX ACNEKMO8 MOl NPoOIeMbl,
ux anaausa.

C) Coz0atime accoyuayuro — ¢ KAKUMU MeMAMU CEA3AHA UL O YEM BbIHYICOAEM
8ac nooymano.

/) Ilpoananuzupytime — coeiams anaius, 06Cyoums cocmas u CyuHOCH1b.

E) Ilpumenume — 6 uém dcu3nenno 8adicHoe 3HaueHue d3mo2o 60npocd, 20e U ¢ KaKou
Yeblo BO3MOICHO €20 NpuUMeHeHUe.

K) Ymeepoume (ocnopvme) — 6 kauecmee 0oxazamenvbcmed npugeoume ceou djib-
mepHamugHvle MblCIU nO meme, 000CHYlme c80uU NOZUYUY (3d U NPOMUB).

6. Utorn pa®oThl ydammuxcs MOTYT HalWTH CBOE OTpa)KeHHE Ha IUIAKaTe FJIM Ha
KPYITHOM KyOe U IPOAEMOHCTPHPOBATHCS B KJIACCE (2 TAKXKE B IIKOJIE).

Hanpumep, Tema: «Xumuueckue ceoticmea aikeHosy.

Kunace nenutes Ha mectsh rpynm. Kakaas komaHaa moiny4aet Kyo. Bompocs! u 3a1a-
HUSI, HAITICAHHBIC Ha CTOPOHAX Kyoa:

1. Peakiius mprcoeIMHEHMSI CHMMETPHYHBIX aJIKCHOB C TaJIOT¢HOBOIOPOIAMHU.

2. Peaknus mpucoeTnHEHU ST HECHMMETPHYHBIX aJIKCHOB C TaJOr¢HOBOAOPOIAMHU.

3. Peakmus rupaTaniii CHMMETPUYHBIX aJIKCHOB.

4. Peakuus rufpataliii HECUMMETPUUHBIX AJIKEHOB.

5. Peakuiuu ropeHust 1 OKUCIIEHHUSI aJIKEHOB.

6. Peakiinu monmmepu3anny ajJKkeHOB.

IIpoexr. Ilenb 3TOro MeTONa 3aKIOUAETCA B PA3BUTUU UCCIIENOBATEIbCKUX HABbI-
KOB, (DOPMUPOBAHMH CIIOCOOHOCTEH CaMOCTOATEIFHOTO MPHOOpETeHHS 3HaHUHA. Temy
WIIH TIPOOJIEMY YIHTEIb MOXKET ONPEIENTh CaM, TAKXKE MOJKET IaTh BO3MOXKHOCTB BEIOpAaTh
Ki1accy. B manHOM ciydae mpoGiemMa Jo/bKHa ObITh KOHKPETHOH, YUEHHUK JJOIDKEH TOUHO
3HaTh, KaK M JAJsl 4YEr0 OH FOTOBUT MPOEKT. [ peanu3anuu nNpoeKTa y4eHUKaM Mpej-
JararoT JIF0Oble OIXOASIINE LIEICHANPABICHHBIC METO/bI. 3apaHee JOJIKHO ObITh OIpe-
JICTICHO BpeMsl Hadala U OKOHYAHUS pabOThI HaJ MPOEKTOM, UCTIOIb3yEMbIC HATTIATHbIC



CpeJICTBa, INTEpaTypa, HICTOUHHUKH, ONUCATEIbHBIE CPEICTBA U MYTH UX IPHOOPETEHH,
a Taxoke Gopma paboTsI (MHAMBUIyaIbHAs WIIH TPYNIIOBas). Pesysrare! McciienoBaHms
MOTYT BBIpaXXaTbCsl B (popMme 0T4ETA, KapThl, MILTIOCTpAIMU, TabiuIel, GoTorpaduil u
rpa¢uxoB. beuto 061 3 PEKTUBHO, €CIIM BHIOTHEHHAs paboTa OblIa MPEACTaBICHA HE
TOJIBKO KaK HUCCJIEAOBAHUA YYCHHUKOB, d TAKXKEC OTpakajla JIMYHOC MHCHHUC yJallUXCA K
TeMe, paboTy Ha pa3HbIX JTalax MpoeKTa. B KOHIEe UeT OlleHNBaHNUe IPOEKTa, Ha ITOM
dTare ydalrecs: ONEHUBAIOTCS He ¢ aKaJeMHIECKOil TOYKH 3PEHHMs, a B COOTBETCTBHU
C IPUMEHEHHBIMU HABbIKAMU U YMEHUSIMU. B mpoBefeHun npoekra Haubosuee BaXKHbIM
(bakTOpOM SBISIETCS TO, YTOOB! YUAIUECS MOIIM HECTH OTBETCTBEHHOCTh 32 IPABUIIb-
HOE TTAaHWPOBAHUE U 3a TPUOOPETCHNE TBOPUECKUX YMECHHUH.

JlepeBo peiieHuii. OTOT METOJ MMEET LEBIO B CIOKHBIX M HEOTHO3HAYHBIX CUTYa-
IUAX HAWTH aJIbTEpPHATUBHbBIE TYTH PEILEHUS IPOOIJIEM, Pa3bsICHATH CMBICI U aHATH3UPO-
BaTh NPUYUHY NPUHITOTO PEIICHHUS, COCTABMIATh MPOTHBOPEUMBBIC BOMPOCHI, 0000IIaTh
3HAHUA W OLEHMBaTh yMeHns. CyIIHOCTBIO METOAa SIBIIETCA Cilemyromee: mpoodiema,
BBIHECEHHAs1 Ha OOCYXJICHHE, Pa3bsACHACTCS yUYHTEIeM, U COBMECTHO C YYaIlllUMHCS
OTIPEICTISIFOTCSL HECKOMIBKO MyTeH pemieHus 3Toil mpobiaeMsl. Cpenu BapHaHTOB 00CYXK-
JEHUH He JOJDKHO OBITh BApHAHTA «JIHAEP». | PYIIIBI, OCYIIECTBIAA 3TOT METO, 3ar0-
HSIFOT TaOIHUILy.

[Ipobaema:

I Bapuant II BapuanT III Bapuant
+: +: +:

Pemenue:

AHanu3upyeMble IMyTH PEIICHHs TPOOIEeMbI, X MPEHMYIIECTBA U HETOCTATKH OTME-
YAIOT « +» U « — ». 3aKITIOYUTENBHBII BBIBOJ, TPUHATOE PEIICHHUE 3aITUCHIBACTCS B TaOJH-
II€ B YaCTH «PEIICHNE» U IPUKPHIBAaCTCS. Bo BpeMst mpe3eHTamy y9acTHUKH TPYII BHST
U YHUTAIOT TOJBKO CTONOLEI Tabmuisl. [locie mpociymmBaHus BCEX YYaCTHUKOB TPYIIIL,
YUUTENb, IPUHAMASE BO BHUMAaHUE MOJIOKUTEIIbHbIE H OTPULIATEIIbHBIE CTOPOHBI 3aITUCEH,
JIaéT MPOTHO3 PEIICHHUS TPYII, TPOBOAUT OOCYKICHUS C IENbI0 0000IICHNS MOy deH-
HBIX pe3yNbTaToB. [IpUKPEITYTO KIETKY OTKPBIBAIOT. Y YHTEIh, OTBEYAst Ha BOIPOCHI y4a-
IIUXCS, BMECTE C HUMHU OMPEAEIAET, KAKOE pellIeHHEe ObIJI0 OCHOBHBIM.

Kosép mnpeii. Ilpyn npumeHeHnn 3Toro MeToa y y4€HUKOB Pa3BHUBAIOTCSl HaBBIKU
obcyxeHnit (MucKyccuii). 31ech HEBaXHO, YTOOBI TPYIIIBI IPUIILUTA K OJHOMY MHEHHIO.
Haubonee BaxxHbIM B 00CYXIEHUM MPOOJIEMBI SBIACTCS MPOJABH)KEHUE BIIEPEN U Mpa-
BIJIHOE BEJICHNE TUCKYCCHHU.

VYuurenp 3apaHee WM B Havyalle ypOKa PACKPBIBACT B YCTHOW JIMOO B MUCHMEHHOM
(hopme pobiieMy, npeHa3HAYEHHYIO [T pelieHus. [ pymibl oIyqatoT BETHBIE CTHKE-
PBI, Ha KOTOPBIX MUITYT MyTH PeIIeHHs TpooeMbl. [IoToM HX HakJIEHBAIOT Ha OOJIBIIYIO
Oymary B ompesesieHHol ¢popme. B ntore oOpasyercst pa3HOIBETHBIN «KOBEP HICHY.



AykuuoH. Lleab 3Toro Meroaa — u3y4eHre CBOMCTB IPEIMETOB U SIBIICHUH, pa3BUTHE
Ipolecca aHajan3a U HaBBIKOB YYAalUXCs 10 MPOiIeHHBIM TeMaM. Bo Bpems mpumene-
HUS 9TOTO METOJIa yYaliuecs Mo 04epeid BhICKA3bIBAIOT CBOE MHEHHE 00 0COOCHHOCTSIX
Kakoro-JIn0o npeaMeTa Wi sijieHus. [lociae BpICKa3bIBaHUSI MHCHUH YYUTEIh CYUTACT:
OJIYH, JBa, TPU... U T.I. WIN IOCIIEIHIO UAEI0 IOBTOPSAET HECKOIBKO pa3. Ecnu kro-To
IIpeularaeT HOBYIO MJIEI0, TO IPOJOJIKAIOT 10 TOMY e NMpuHuuIy. Eciin o ucredenun
BPEMCHH HH OIWMH M3 yYaIUXcs HE Ha3bIBACT HOBYIO OCOOCHHOCTH MPEAMETa WU SIB-
JIEHHS, TO TPEAMET WM SIBIIGHUE CUUTAeTCs «IpojaHHbIM». TOT, y Koro OyneT okoHYa-
TeJbHOE pelleHne — nodeantenb. OCHOBHOHU CYThIO METO/Ia SIBIAETCS TO, YTOOBI UIIEH HE
MOBTOPSUTHCH, ITPH 3TOM y4Yallrecs BHUMAaTEIILHO CIYIIaroT ApyT apyra. LlexecoobpazHo
HCIOJIb30BaTh 3TOT METOJ Ha MOTHBALMOHHOM WJIN 3aKJIIOUUTEILHOM 3Talle YpoKa. JTo
Pa3BUBAET y YUAILIUXCsl KyJIbTypy BBICIYIIMBaHUA MHEHUN APYTUX OJHOKIACCHUKOB.

Hogeiimue TexHo10ruu 00y4eHus

TpeyronbHUK cX0KUX cBoiicTB. Yeptar onuH TpeyronbHUK (ABC). CpaBHuBatoTcs Tpu
¢akra. BHyTpu TpeyronpHuKa oTMedaeTcs oOias yepra. Ha cropoHax TpeyroiabHHKa 0TMe-
YaloT CXOJJHbIE CBOWCTBA. A HANpOTHB (haKTOB 3aIKCHIBAIOT HHIMBUAYAIbHbIE (0COOBIE), TO
€CTh OTJIMYUTEIIBHBIC YepThI. B 3T0 BpeMs y y4eHUKOB (hOPMHUPYFOTCS HABBIKH OOIICHUS, aHA-
TIM3UPOBAHWSL, CpaBHUBaHKS. DopMa MeToa PEACTABICHA HIDKE:

Morekyia coaepKut
3 aToma yriepona

IIponan

B maBHO# nenu copepxuTes u nMeer

- MeeT N .
3 aroma yriepoza HEepa3BETBIEHHOE CTPOCHHE
00100
dopmyiy
CaHona
HMEET 5 P o
. —— 2-MeTWIpPOIaH OyTaH <—— B IVIaBHOH LIENIU COEPIKUTCS
pa3BeTBIEHHOE 4
J— T aToMa yriepoza

Mornekyia coepHuT
4 aroma yriepoaa

3X3MY. Metoz 3aHUMaeT 0OJIBIIOE MECTO B 00yUEHHH, OCHOBAHHOM Ha PELICHUH
mpobiembl. B Hauase ypoka yYeHHKH BBIPaKAIOT CBOM MHEHHUS, HJIEH U MBICIIH, U BCE ATO
3aIUCHIBAIOT B TAOIHITY. DTOT METO MOKHO ITPOBOANTH HHIUBHIYATEHO H C OOJBIINMHE
rpynmnamMu, co3aas Oonbliyto cxemy. [Ipu cOope mHpopmannu, pemieHHn MpoOIeMbl,
MIPOIYMBIBAHUH BOTIPOCA MCCICAOBAHNS MOJIC3HO TTOJIB30BATHCS CICTYIOMICH CXEMOH:



3 X3 M Y
3Har0 Xo4dy 3HaTh WU Meron nony4deHust V3nan
XOUy PEIInTh nHpOpMAaUH (UCTOUYHHKH,

BeO CTPaHUIIBI, TEKCTHI,
(OopMyIIBL, METOIBI U T.1.)

Kapycesb. DTOT MeTO/I TOX0K Ha CXeMy Pa0OThI CTaHIMNA. YyJariecs nensTcs Ha 4
rpynmbl. Ha 9eTsipéx OombImmx JrcTax OyMaril 3aliChIBAalOT BOMPOCHI TI0 TeMe. UIeHB
TPyl YUTAIOT BOIIPOCH! M 3aIIUCHIBAIOT MUHUMYM TPU OTBETA Ha Bompoc. JIMCThI nepe-
JAIOTCS U3 TPYIIIBI B TPYIILY [10 HAIPABJICHUIO 4aCOBOU cTpelku. Ilepen KaxabIM BOIPO-
COM CTaBUTCS OJTHA M3 TPEX TIOMETOK: coriaceH (v'), He coraceH (&), He mousi(?). [pyn-
1Bl pabOTAIOT Pa3HBIMU IIBETAMH Py4eK: KPAaCHBIM, CHHHUM, 3€JICHBIM. B KoHIIEe yunTens
IPOBOANT 00CYKAeHHe. PackpriBaroTcs 3HaUCHUSI CUMBOJIOB. Kaxkmast rpymiia 3amummaet
CBOIO paboTy. YiieHaM rpymITbl MOYKHO JaTh IIOPYIEHHS: KTO-TO OTBEYAET 3a HAaOIIONCHNS,
KOHTPOJIMPYET BpeMs, BeIET 3alliCH, KOMMEHTApUH, JIeJIaeT IPe3eHTaluu u. T. 1. [Ipeumy-
IIECTBOM 3TOTO METOJIA TePe APYTUMHU SIBISIETCS TO, YTO BCE 3aHSTHI paOOTOI, HUKTO HE
0CTaeTcs B CTOPOHE.

Bununreunan. Meton o0yuenns « bBurHrBUaID» CUUTACTCS MHOTOSI3BIYHBIM. B nipu-
MEHEHHH ATOTO MeToJla 00yUYeHHUs ydanmecs paboTaroT Hajl IpoOIeMoid, cMOTps BUIE-
oMareprall Ha HHOCTPAaHHOM SI3BIKE. BBIIETSIOT OCHOBHBIC KITIOYEBEIC CTIOBA. Y YUTENb
MIOMOTaeT YUYCHUKAM B PaCKPBITHH CYTH MPOOIEeMbL. TakuM 00pa3oM, HeKOTopast nHPOp-
Malus, CBA3aHHAs C MPEIMETOM, YCBAaUBAETCs HA MHOCTPAHHOM SI3bIKE. YUMTENs YKe
pUOOpENN OMPENeIeHHBIH OMNBIT B OPraHU3allii YPOKOB MPEAMETHOTO KyppHKYJIyMa
o XuMuK. B MeTonnvyeckoMm mocoOuu gaHa TabIuIa ¢ MPEAIOKEHUSIMH, OTpaXaroIas
CTPYKTYpY Ipolecca HHTCPAKTHBHOTO O0YYEHHsI C TBOPUECKUM TOIX0A0M. Vcronb3ys
METOJMYECKOEe MOCOOMe, YIUTENh MOXKET CaMOCTOATENFHO pa3padoTaTh IUTaH YpoKa,
YUUTHIBAs SN YPOKa M yPOBEHb YCIIEBAGMOCTH KJIacca.

4. PEKOMEH/JAIIMHA ITO ITPOBEJEHUIO IIJIAHUPOBAHUSA

Bonbioe BHUMaHWE M MECTO YACISETCS IUIAHHPOBAHHIO IOATOTOBICHHOMY Ha
OCHOBE MPEIMETHON MpOrpaMMbl (KyppHKYJIyMa) JIss 00meo0pa3oBaTeNbHBIX IIKOI
Azepbaiimxanckoit PecryOmuku. YenenrHoe 1 nesieHanpaBieHHOe 00yYeHIEe 3aBUCHT OT
3apaHee MPUTOTOBJICHHOIO [IAHUPOBAHHUSL.

[InanupoBanue sBISETCS CBOCOOPA3HBIM HAIPABICHUEM JIESITEIBHOCTH Ka)JIOrO
YUUTENIs! IPH ONPe/IeTICHUN U OCYIECTBICHUH OCHOBHbIX Iieliell 00y YeHHSI.

ITnanuposanue obyyenus umeem ciedyioujee 8UObL:

* [lepcnekTrBHOE (TIOJTYTOOBOE U T'OOBOE) INIAHUPOBAHKE

* [ToypouHoe mIaHupoBaHue

B nepcnexmusnom (200060m) niaHuposanuu.
1. OOpaiaroT BHUMaHUE HA peain3yeMble CTaHIapTh;




2. YTOUYHSIOT yueOHbIC STUHHUIIE;

3. OnpenensioT NOCIeA0BaTeIbHOCTD YUEOHbBIX SIUHUIL;
4. PactipenienaroT BpeMsi 10 yueOHbIM eIMHULIAM;

5. OnpeaenstoT CTpaTeruto 00y YeHUs;

6. OnpenensioT pecypesl;

7. BRIOMpAIOT TEXHOJIOT UK OIICHUBAHHSI.

B noypounom nnanuposanuu:

1. Ha ocHOBE TOZOBOTO TUTAHUPOBAHUS OTIPEICTISIOT TEMY YPOKa;
2. Ha ocHOBe cTaHIapTOB BEIBOMAT LIENIH OOYUCHUST;

3. Bribuparot cTpareruio;

4. OnpenensitoT pecypcehbl;

5. BeiOupatot cpencTBa u ciocoObl OlIEHUBAHUS;

6. OpopMIISIOT TUIaH YPOKa.

s onpedenenus cooepaicanus (memvl):

1. TIpocMaTpuBatoT roi0BOM TUIAH;

2. [IpocMaTpuBalOT HEACTHHYIO YUCOHYIO SIUHUILY;

3. Ha ocHOBe TeMaTH4eCKOTo IIIaHUPOBAHNS BEIOMPACTCS TEMa YpOKa.

s onpedenenus yeneii 00yuenus:

1. PaccmatpuBatoT copepaTelbHbI CTaHAaAPT U MOACTAHAAPT, COOTBETCTBYIOITUH
y4eOHOH eIUHUIIE;

2. OnpenensitoT 1elu ypokKa.

B npoyecce paspabomxu cmpameeuii:

1. {ns1 peanm3anuu ueneit 00ydeHust BRIOUPAIOTCS IIPUTOIHEBIC CTPATEruH 00y ICHU S,

2. Jlns peanu3aliy CTpaTeruii BBIOMPAIOT COOTBETCTBYIOIINE TUAAKTHYECKUE MaTe-
pUaBL

Ipu svibope pecypcos:

1. HaxonsT pecypchl, IPenyCMOTPEHHBIE B TOI0BOM TNIAHUPOBAHHM;

2. OmnpenensiroT yueOHUKH U pyTHe JOTOTHUTEIBHBIC HCTOYHIKH HHPOpMALNY;
3. llogroroBnuBaroT 1a00paTopHOE 000PYJOBAHUE U TUAAKTHUECKUE MATEPUAIIBL.

s onpedenenus cnoco6os u cpeocme OYeHUSAHUL:
1. ToTOBAT MUCHbMEHHBIE TECTHI U OTIPOCHI;

2. BeibupatoT marepual Ijis yCTHOTO OIpoca;

3. OnpenensroT (opMbl HAOTFOJICHUN.

IInan ypoxa cocmagnsaiom @ ciedyioweli nocied08amenrbHoCmu:
— CrangapTtsl
— Ilenu oOyueHust
— Tema ypoka
— Mnterpauus
— MeTozbl 00y4eHus



— ®opMbl 00yUeHHS B Ki1acce
— Kaxkwue pecypcbl OyayT HCIIOIB30BaHbI

Onucanue xo0a ypoka Ha e20 9manax.:
— Morusauus (IlpoGnemHuas cutyauus)
— IpoBenenue ucciae0BaHms

— O6meH nHpopMaruit

— O6cysxenne nHpopManun

— BrIBozbI ¥ 000011IEHN A

— TBopueckoe mpruMeHeHne

— OreHuBaHUE U pedIIeKChs

Kornia craButcs 1einb 00y4eHus, TO OHA HAMPABJISICTCS HE HA YUUTENS, & HA yYalluX-
cs. Ecnu 1ienb ypoka y4uTens CTPOUT Ha MHTEPEcax ydariuxcs, To OyAeT OopraHu30BaHO
YCIENIHOE, HAITPaBIICHHOE Ha pe3y IsTar o0y4eHue. OTHUM U3 ITyTel BhI30Ba HHTEpECa y4a-
IIMXCS K TOCTABIICHHOM 1eJIM ¥ TeMe 00YUYeHUS SIBIISICTCS YCIICIITHOE MPUMEHEHHE Pa3iiny-
HBIX METOZIOB ¥ ()OpM OO0y UCHHSI.

TlepBbIii 1 caMblil BAYKHBIN ATAIl ypOKa, MOTUBAIIHIO, YUUTEIh JIOJIKEH TIOCTPOUTH TaK,
YTOOBI yHaIrecs: ObUTH PUBJICUCHBI K 00y YCHHIO.

Ha stom sTane, npeyBennyuBas MpoOTHBOPEUHS B IOCTABICHHON 3ajade, Ha OCHOBE CO3-
JIAHHOT'O TIOJIOJKEHH I, CTOJIKHOBEHUS PA3TIMYHBIX BAPUAHTOB U B3MVISIOB, YUUTEh CTABUT
BOITPOC, KOTOPBIM TOTOBUT yYAIIMXCS K MBITIUICHUIO. MOTHBAIIKS, B IEPBYIO OUEPEIb JIOIIK-
Ha OBITh JJOCTYITHOM JJIsl MCCIIC/IOBAHM I, BO3MOXHOM JIJTs1 pean3allii HABBIKOB U YMEHHI
YYAIIHXCS, IOJDKHA OBITh COOTBETCTBYFOIIEH CBOCOOPA3HOMY MX PA3BUTHIO.

TTocne runoTes, BHITEKAIOMIUX U3 MOTUBAIIUHU, MOXKHO Ha9aTh BTOPOH ATAIl yPOKa —IIpo-
BeJleHHe uccieioBanus. VccnenoBanue MOYKHO TIPOBOJMTH B Pa3HbIX (PopMax: B KOJUICK-
TUBHOI (hopme, B (hopme TpyII, MHANBHIyaNnbHON (opme, B popme map. [ns pemieHus
BBIJIBUHYTOH MPOOJIEMBbI TIOJIE3YIOTCS PA0OYMMH JIMCTAMH, KOTOPBIE BBITIONHSIOTCS B Pas-
JUYHBIX BapHaHTaX, COACPKAT HOBBIC BOIPOCH! M MH(OpMAITHFO. 3alaHus Ha PaboUYHX JIU-
CTax, UTPAIOT «KJFOYEBYIO» POJIb B pellieHuH mpooiemMbl. OOMeH nH(opMaIiei spiseTcs
TPETHUM ITAIOM ypoka. Ha 3Tom 3Tare y4yacTHUKH MPOBOJST OOMEH HOBOH, ITOJTyYCHHOM
B Xozie uccienoBanus nHpopmaruein. HeoOXomqMMocTs HaiiTh OTBET Ha IOCTABJICHHBIH BO-
MPOC 3aCTaBIISAET BCEX YUYACTHUKOB aKTHBHO BBICITYIMBATh MPEIOCTABISIEMYIO IPYT APYTY
HH(OPMAITHIO.

Ha getBepToM 3Tane HaYMHACTCS 00CY XK IeHHE HH(DOPMAITHU. DTO OUCHB CIIOKHBIN MTPO-
riecc. Tak Kak Ha 3TOM 3Tare MPOUCXOAUT MPOLIECC MOOUITM3AIIMHI BCEX THITOB MBIIILICHHS.

[penofaBaTenb MOMOraeT IejieHANPaBICHHOMY OTOOPY M 00CYKICHHIO (PaKTOB, TO-
Jy4YEHHBIX Ha OCHOBE (pacuiuTanuu. YHopsaodeHre HHGpOpMaIy OMOTaeT BBISBICHHUIO
CBsI3el MEXKy BceMU (pakTaMH M OCYIIECTBIICHUIO X CUCTEMAaTH3allH.

[IaThIi dTanm ypoka — 3T0 0000IIEHHE U BBIBOIBL. YUUTENh CTABUT BOIPOCHI C TEITBIO
00001IIeH!S TPHOOPETEHHBIX 3HAHUIA, M Ha OCHOBE ATHX BOIIPOCOB ITPOMCXOIUT CUCTEMATH-
3alusl 3HaHUH 1 MHGQOPMAIMH. YUEHUK COMOCTABIISACT MPUOOPETEHHBIC HABBIKH, KOHKPET-
HBIE [IEJIH C BBIIBUHYTHIMH THITOTE3aMHU.

Ha mectom stane ypoka uI€T mpuMeHeHHe TPUOOPETEHHBIX HABBIKOB U YMEHHH, a Ha
CeJIbMOM JTarle TIPOBOAUTCS OLICHUBAHUE U PEPICKCHSL.



5. OEHUBAHME JOCTUXXEHUN YUYAIIUXCHA

B kiaccax, rjie npuMeHsIIOTCS KyPPUKYJIYMBI 0 TpeMeTaMm, JijIs 00ecIieyeHus Ka-
4yecTBa 00YUCHHUS BBE/ICHBI HOBBIC BH/IbI OLICHMBAHUS, KOTOPBIC IPUHOCST CBOU TLIOIBI.

Meropl
OLICHUBAHUS
HAparsocty- DopmatrBHOE CymmaTuBHOE
YECKOe
Manoe Bonbmioe Hrorosoe

B]—lyTpﬂIIIKOJ'IBHOC OlICHUBAHHE

JlnarHocTuyeckoe oneHNBaHMe. [[MarHOCTUYECKOE OLIEHUBAHUE ONpENETsieT ypo-
BCHb 3HAHMI 1 HABBIKOB YYAIIIMXCS 10 IIPEIMETY B Hauase y4eOHOro rojia Wil y4eOHbIX
enuHuI. [IpoBoauTCs B ciryyae nepeBoja ydanerocs u3 OJHON HIKOIIbI B IPYTYI0, U3 Of-
HOTO KJIacca B IPyTroi U IpH APYTUX HEOOXOMUMBIX CITydasiX, 4TOObI coOpaTs nHpopMa-
IIUIO O €T TIEPBOHAYAIBHBIX 3HAHUSIX U HABBIKAX, JJIs 00CCIEUCHUS HHNBHyaIbHOTO
MOZIX0/Ia ¥ OTIPEACIICHHSI CTPAaTEruH 00y UCHHUS.

OcHOBHEIE CpeAcCTBa U CITIOCOOBI JANarHoCTHYCCKOI'O OLICHUBAHUA

Cnoco0bl Cpeacra

ITopyuenue 3amanuit 3agaun

JIucT 3aMETOK YUHTENs (JIMCTOK C 3aIUCSIMHE YUUTEIS
0 (YCTHBII OIpOC) MOCTABJICHHOM 3a/1aue (yCTaHOBIIC-
HHE JIMarHo3a) BO BPEMsyCTHOI'O OIpoca y4aIlerocs,
B OMPEJIEICHHBIX CITyYasiX IPYIIIIbI HIIH BCETO KIIacca).

HuTepBbio

CotpyaHudecTBo ¢ pogute- | beceaa u ONpOCHBIM IUCT yUUTENs U APYTUMHU YUH-
JSIMH U IPYTUMH YUUTENSA- | TEIIMH (JHUCT C BOIPOCAMHE O MPEIMETHHKAMH JIesI-
MU — OIPEAMETHUKAMU TEJILHOCTH y4alllerocs A0Ma U B ILIKOJE)

®opmaTuBHOe onleHnBaHue. CopMaTHBHOE OLICHUBAHHUE SIBIISIETCS CPEICTBOM OITpe-
JICTICHH S CTEeTIeHH ()OPMUPOBAHUS 3HAHUH U YMEHUH ydalmxcs. JTO OlCHUBAaHUE AaéT
BO3MOXXHOCTb TPABUIIBHO HAIPABIATH yUeOHBIH Mponece, IPOCIeKUBATH JOCTHKCHUS
YUAIIAXCS, a TAKXKe TaET BO3MOKHOCTH ONPEICTIUTh yUeOHbIC TOTPEOHOCTH yUaAIIHUXCSL.
[Ipu GpopmMaTHBHOM OLICHWBAHUH YUCHHK B TCUCHUE €KEIHEBHOTO AKTHBHOTO O0yUCHHUS
3aMHTEPECOBAH HE B INOJIYYEHMHM OTMETKM, a B JOCTHIKEHMH YCIELIHOIO pe3yjbraTa.
DopMaTUBHOE OLIEHUBaHHUE IPOBOAUTCS O MIOATOTOBJIEHHBIM KPUTEPUSAM Ha OCHOBE 11e-
neit 00ydeHus1, BRITEKAIOIINX M3 COACPKATEIBHBIX CTaHIaPTOB.




OCHOBHBIE CPEICTBA U CITOCOOBI (HOPMATHBHOTO OLICHUBAHHS

Cnoco0b1

CpeacrtBa

Ilopy4enue 3ananuii

3amaun

Habmronenne

JIucTer HabOmroneHust

COTpyAHUYECTBO C POJUTEISIMHU U
JPYTUMHU YIUTEIIMHU-TIPEIMETHUKAMH

Becena, ormpocHbIii JHCT (JIMCT C BOMPOCAMH O
JEATeIbHOCTH yUYallerocs JoMa U B LIKOJIE)

Verablit orpoc

JIucT amst 3aMeTOK 00 YCTHBIX PeYeBBIX HABBIKAX

IIpoext

[pesenrarms yyamuxcs 1 TaOJIUIa KPUTEPUEB,
OTIpeIeNIIEMbIX YUUTEIEM

PyOpuku

IlIxaa onleHNBaHUST YPOBHS TOCTIKEHHI

VerHas v MMChbMEHHas

Tabnuua kputepues

TIpe3eHTaIHs
CaMoOlLIeHUBaHHUE JIucTel 1151 caMOOLIEHUBAHUS
Tect TecroBble 3a1aHus

B HacTos1ee BpeMs OJIb3YOTCS XOJIUCTUYECKUM (B IEPEBOJIE C Iped. sI3. LEeNoCT-
HbIM) ()OPMATHUBHBIM OLEHMBaHHEM B pyOpukax. KpurTepmm ouneHuMBaHUS TPyMNIIH-
PYIOTCS IO YETBIpEM, NPU HEOOXOAUMHUCTH TPEM UM HATH YPOBHIM. B pyOpukax
YPOBEHB ACCKPUIITOPOB (C TOMOIIBIO YUUTEINS, C 3aTPYAHCHUSIMH, C OIIMOKaMH, TIpa-
BUJIBHO, TIOJIHOCTBIO) ONPEAEIAIOT YeThIpe ypoBHs. Hanpumep:

I ypoBens II ypoBenn 1II ypoBenb IV yposenn

C MoMOUIbIO YUUTENst C 3arpyaHeHUsIMU C ombkamu 00b- [Moapo6HO 00BsICHSS

OOBSICHSISI IPOCTPAH-
CTBEHHOE CTPOEHHE
aJIKaHOB, IIPOBOJUT

OOBSICHSS TPOCTPaAH-
CTBEHHOE CTPOCHUE
AJIKAHOB, IIPOBOJUT

SICHSIS IPOCTPaH-
CTBEHHOE CTPOEHHE
aJIKaHOB, IIPOBOJUT

MIPOCTPAaHCTBEHHOE
CTPOEHHUE AJIKaHOB,
[IPAaBUJIBHO IPOBOJUT

COOTBETCTBYIOIIIUE
BBIYUCIICHUS.

COOTBETCTBYIOIIUE
BBIYUCIICHHSA.

COOTBETCTBYIOIIUE
BBIYUCIICHUS.

COOTBETCTBYIOIIIUE
BBIYUCIICHUS.

CymmatuBHoe onenuBanmne. Cymmarusaoe orieHuBanue (CO) MpoBOIUTCS CpecTBa-
M, TIPUTOTOBJICHHBIMH HAa YPOBHE CTAaHIAPTOB OILICHUBAHNSI, C IICITBIO OITPENeTICHHS Y POBHS
noctkenuit yuanmxcs (YY), npu HogBecHUU UTOTOB OMPEACIICHOMY ATaIy 00ydYeHHSI
(rmage, pa3zeny, B KOHIIE OTYTO/HS).

Maioe CYMMaTHBHO€ OLICHUBAHUE IIPOBOAUT-

Cs yYUTENEM B KOHIIC H3yYCHHUS [TIaBbl HIIH
paszena.

Maioe cym-
MaTHBHOE

Bonbiioe cymmaTuBHOE OLICHUBAHUE
MIPOBOJUTCSI B KOHIE Ka)KJI0TO MOJTY-
TOIMSI YIUTEIEM — IPEIMETHHKOM
TIpY HAOJIOCHUH PYKOBOJICTBA IIKO-
JIBI WIH CO3JJAHHOU COOTBETCTBYIO-
1€ KOMHUCCHH.

Bosbiroe

CymMaruBHOE

OLIEHUBaHUE CyMMATHB-

HOC

Hrorosoe
CYyMMAaTHUB-
HOE

Hrorosoe CYMMAaTHBHOC OLICHUBAHUEC
TIPOBOAUTCS B KOHIIE y‘IC6H01"() roJa B BUJIC
BBIITYCKHBIX 5K3aMCHOB.




MeToabl M ¢OCOObI, HCMOJIb3yeMble TPU CYMMATHBHOM OLlEHMBAHUU

Kax BuHO 13 TaOIHIIBL, IPH CYyMMATHBHOM OLIEHHBAHUH JOJKHBI OBITh HCTIONB30BAHEI
pa3IUYHBIE METO/BI U CPE/ICTBA OLleHUBaHMs. lcronp30BaHNe TOBKO METOMA TECTHPOBA-
HUS TIPUBOINT K OCNAOJICHNIO PA3BUTHS YCTHBIX M IMUCBMEHHBIX PEUYEBHIX HABBIKOB yda-
muxcst. IIpyu noaroroBke croco0oB JIsl MAJIOro ¥ OOJIBIIONO0 CYMMATHBHOTO OLCHHBAHMUS
BOIPOCHI U 33JIaHUS COCTAaBJISIOTCS HA 4-X YPOBHSIX.

1-p1it yposeHsb 20%, 2-oit yposeHb 30%, 3-uii yposenb 30%, 4-b1i1 ypoBeHb 20%.

OO6pa3oBarenbHbIE CTaHIAPTHI, SBIISSICH PE3YIETaTOM HHTETPATUBHOTO 00ydeHH s, 00e-
CIIEYNBAIOT U3MEPEHHE YPOBHSI yUaIIXcs TI0 Mepe OCBOCHNS ONPEIeTIeHHBIX 3HAHMH, yMe-
HUI 1 neHHoctel. CTaHJapThl OLEHUBAHMsI, IPOBEPSIsl YPOBEHb pealn3alud CTaHJapToB
COJIEpKAHUSL, OIIPENIETSIOT CTENEHb ITPOM30LIEIINX U3MEHEHUI.

¢ +c,+..+c, 40 60

1l = —tC—
n 100 100

INomyromoBasi olieHKa YYEHHKOB BBIBOIUTCS MO (opMyiie ¢ ydeToM cyMMbl u3 40%
CpEeIHEero pe3yibTaTa MajbIX CyMMAaTHBHBIX OICHWBaHUH M 60% pe3yasTaToB OOBIIOTO
cymmaruBHoro oreHuBanus (BCO).

Pe3ynbraTel CyMMATHBHOTO OIICHUBAHUS BRICTABIISIFOTCSI IO TIATHOAILTBHOM miKae (1, 2,
3,4, 5). B coOOTBETCTBUY € KOIMYECTBOM IIPABIIIBHO BBINOIHEHHBIX YYAIIUMUCS 3a/laHuUil,
OLICHKA ONPEAEIISETCS 10 CIeAYIOIEH TabIuLe.

No | IIpoueHTHOE KOJIH4eCTBO 3aJaHUH, OueHka yyeHuKa
BBINOJHEHHBIX Y4eHUKOM

1 {0% —40%} 2 (HEy/1OBIETBOPUTEIBHO)

2 (40% — 60%} 3 (YOOBIIETBOPUTEIHHO)

3 (60% — 80%} 4 (xoporo)

4 (80% — 100%} 5 (oTIu4HO)

l'omoBas oreHKa y4aruxcst BBIYUCIASTCS 0 CISIY OIS TadmuIie:

nm|(m| r m|mn2| r mjmn2| r nmr|1mn2 | r
2 2 2 3 2 2 4 2 3 5 2 3
2 3 3 3 3 3 4 3 3 5 3 4
2 4 3 3 4 4 4 4 4 5 4 4
2 5 4 3 5 4 4 5 5 5 5 5

JuddepenuupoBannoe o0yyenue

B Aszepo6aitxane ¢ 2005 rona 1aH cTapT IpeTBOPEHUS B )KU3HD «IIpoekTa HHKITIO-
3UBHOT'O 00pa30BaHUSY.

IocranoBnenunem Kabunera Munuctpos ot 3 deBpains 2005 roxa Ne20 yTBepxkae-
Ha nporpamma «O06pa3oBanue B AzepOaiijxanckoil PecniyOnuke ang netei, Hyxnaa-
IOLIUXCs B 0c000i 3a00Te (C OpraHM4YeHHBIMU BO3MOXKHOCTAMHU 370POBbs)». ITO IPO-




rpaMMa MpeaycCMOTPeHa KaK JUIs IETeH ¢ XOPOIeH MaMsAThIo, TaK U CO caabol, Kak ¢
CHJIBHBIM MaTEMAaTUICCKUM MBIIJICHUEM, TaK U JIJIs1 ACTEH C 3aJIePIKKOHN IICUXUIECKOT0
pa3BUTHA. O‘ICHL IIOJIC3HBIM ABJISCTCA TO, YTO B y‘IBGHI/IKaX JAa0TCA 6JIOKI/I " 3a1aHuA
JUTSE 9THX ydammxcs. HKITI03UBHOE 00y4YeHe UMeeT OO0JIbIIOe 3HAYCHHUE IS ACTeH ¢
OpraHMYCHHBIMU BO3MOXKHOCTSIMH 310pOBbs. Tak Kak:

— Jletn, Hy>KIaronmecss B 0c000# 3a00Te, aJaTHPYIOTCS B KOJICKTUBE, HHTET PH-
pYIOTCS B 00IIECTBO;

— Y HUX GOPMHUPYIOTCS 1YBCTBO YBEPEHHOCTH B cebe;

— Kak u npyrue uiens! oduiectBa, OHU GOPMHUPYIOTCS KaK PAaBHONPABHBIC THYHOCTH;

— B Oyaymem penraercst Takast mpooiiemMa, Kak uX 3aHSTOCTb.

6. CTPYKTYPA YYHEBHUKA

1. MotuBauus — [IpoOyxieHne nHTEpeca, NpUBJICYCHUE BHUMAHHS
2. JlesitesibHOCTD — CO371a€T MPAKTUYECKYEO BO3MOYKHOCTD ITPUOOPETEHHSI 3HAHU T
B BUJIC HABBIKOB M YMEHUI Ha OCHOBE IT03HABATEIHHON aKTHBHOCTH
3. 3naete i BbI? — lIHTEpEeCcHbIE (aKThI, CBSI3aHHBIE C TEMOU
4. Benomuum — Haunboree BaykHbIE MOMEHTBI TPOMICHHBIX TEM (U151 CI1a0bIX YYEHHKOB)
5. Poab xumum — [I[ppuMeHeHe XUMHH U CBSI3b C JKU3HBIO
6. Uto BBI m3yuniu? — Kpartkoe pesiome cofepskaHus
7. IlpoBepbTe n3yueHHoe — OripesienieHne ypOoBHS MPHOOPETEHHBIX HABBIKOB (33IaHHS
COCTaBJIEHBI HA OCHOBAaHMH MO3HABaTeIbHON TakcoHOMHH (birym)). A — 3HaHwMe,
B — nonumanue, C — npumenenue, D —ananus, E — cunres, F — onenuBanue
8. BHumaHnue — /[7151 TaaHTIIMBBIX YUYEHUKOB
9. Yuéuple — CBefieHUs 00 M3BECTHBIX JMYHOCTAX B 00JIaCTH XUMUHU
10. lomaniHee 3ajaHne — 3aKpeIuIeHUE TIPOHICHHOW TEMBbI

m Howenk:tarypa a:caron
PAYIEN 2.

I

Teva 2.4 Homemcratypa ankanon Mt T MO TIOR3 e —
acThio GoroTHIX rasos. Toatomy ero na- . * )
swmator “Gorors rasow”. B cocran Go- 5 dumapimude rod caoes sda_ecm

ca
B GHGAHOTeSHOM (oHJe XPAHATCH Gonbitte 45
MILIMOHOB THDAXEH NevaTHON NOAYKINM.
TaKoe KOTHYECTBO KIHT pA3MENaeTcA Ha 1o~
KaX 110 ONpEC/CHHbIM NPABH/IAM, 1 K3
KHMTA 110 MECTY HaXOHIeHHS HMeeT ompefte-
néxHbi Ko, Ha OCHOBaHMH 9TOT0. GHGMHOTE-
HYRHYIO KIHTY H wrareo.
EcAu 6 GuBAUOMEKe KHlizU Ha NOAKX HAXOOUAUC Gbi He & HEOpeDeAsHHOM o=
POKe, HEQRKYPAMHO, MOJCHO AU GblIO 30 KOPOMKOE 6pexs npedocmasums KHUZY
wumameno?
V4umbieas Gonbioe KOMUECTIS0 GAKGHOS, MOXCHO AU AT UX HOMENKAGIYPS!
aar

Kax MOXcHO onpedeaums npasiaa 045 HOMEHKAGMYPbI AAKTHOS?

Jlo xora XIX sexa 3 op-
raeckiX Benects. J1o 9TOr0 BPEMEHH GBO OTKDHTO 0CTATONHOE KOTHIECTO
OPFAHIHSECKIX BEILIECTS, HO HECMOTPS 1a 9TO, HM AQBAJIH CySalibic, THBHATbbE
wazsaris. Hanpisiep, MeTas, orai, nporas, GyTak, w00y Tai ABIFIOTCS HCTOPHE-
KNI (TPHBHATEHBIMI) HI3BAHHAMH, KOTODBIMH NOT3YIOTCS 110 celi fetts, Tem ne
NeHee, PESKOE YBHUCHHE KOTHYCCTBA OPIAHHICCKIX BEUICCTS CO3IaET HEOTRoMH-
MOCTS HO3WAMH THX BEIECTS Ha OCHOBE Onpexendiibix npasis. C SToii enblo

pazmrse amx
NCTOJIOR, Mbi MOKeN J1Th Ha3BaHHE OTAHIMCCKOTO BEIECTBA i HA0G0POT, 10 Haska-
HHIO BELICCTBA MOKEM HATHCATS €0 CTPYKTYpHYIo dopMyy.

Bogoposa
PAIHHbE PAAMKAEL

cn
CH,CH, - cH, - —] —— GH-CH, = CH,-CH, O €l -C
cn acn
| CH,
i
o
i
H
B MOAICKY/Ie HEA3BETRNCHHORO FeKcana CoHy, 32MeHHTE HEKOTOpHIE ATOMSI
BOZOPOZA PATHHLIMH PAHKATAMH 10 CHCAYIOIEH CXeme :

35 s aem moy
Hasad aycmeteneca Ha meppumopusx Aumapy
Kmudt @ peayabmame aaedenena ocmauce,

SIOTHBIX Ta%08 B HEGOILIINX KOTHYCCTBaX
xomsT CO; Ny D1 rasst oGpasyiores

Ha e GOTOT NP PASIORCHAI PACTH- | nog redsnun croe. Pacmumenoioie ocman-

TEIILHbIX OCTATKOR 063 10CTYTA KHCIOOTa | K pastazascs MuxpoopeamusHamy, nocre:

 yuacTHEM aHaOPOGHBIX GaKTepti neno npeapamurucs @ vemar
Toaysenne

B NPOMBIILIEHHOCTI ATKAHS B OCHOBHOM BELICIAIOT W3 HE()TH H IPHPOIHOTO
raa. A TaKKe Ha OCHOBE CHIHTE3-TA3 B MPHCYCTBHI KATATHSTOPA MIOTYAIOT CMeECh,
ankaros.

nCO + (2n+1)H, — |

Tlortyiestas cvech MOKET GiTh HCMOh-
30BANA B KaNECTBE TOMIBA (CHITETHYECKHTE

Gessi) suia ABHTaTeneii. ITOT MeTOR BriEp- B peyeramame xoeepant

npupodiozo zasa (CH.) ¢ odabust
Bbie B 1926 rO7y MPCTBOPITH B KWIMb HC | napon u G0, o6pasyemea cunmen-zas.
wetkie yuensie Pimep i I Tpor.

B aaGopatopi arkais noryuaoT 3
creayiouumn cnocoGav. Meman sexc10 naspums peasyei
1. Tudponuson kapbuda amosunus ¢ go- | w3npocTaeuecmacyacmueswamar-
amopa wusess npu menepaype S00°C

doit nosyaiom sieman.
C42H, R CH,

ALC; + 12H,0 —> 4AI(OH); + 3CH,1

2. Meman noryuaiom nyméx niaerenus ayemama nampus ¢ meeposi udpox-

cudos nampus.
CH,COONa +NaOH ——= CH,1 + Na;COx
Dmy peariyuio cxemamuecku MoxcHO npedcmasums & maxom sude:
ci, [)—\—CH, +Na.CO,
i Naco

B 3aBHCHMOCTI OT COCTABA COCH, B3ATHIX U1 PEAKLLHIi, MOAKHO IOTYSaTh STUM

criocoGoM  Apyrie ankaiibi. Hanpinep:
CH; ~ CH, - COONa + NaOH —— C;H,1 + Na,CO;
3. AKanst nOYHAIOM 1pU G3AI0DCTCMEUL MOHOZLI0EHONPOUIEOOUBLX GIKANOE

(amurearocenudos) ¢ nampues. Brepsbie JaHHAS PEaKiuis GhiTa OCYMECTRIEHA B
1855 rony dpasyscxim xiwmon LLLA Bropiiem 1 HassisaeTes peakiunei Biopiia.

2CH,Br + 2Na — C,H, + 2NaBr




o - c=Ca—cr— CF, ~CH=CH- Gy~ L~ By

xayay penma

TIph ByIKaHIALH KaysyKa TOySa-
eTes pesna. Pesiia OTIMACTCS BHICOKOI
CTOFKOCTEIO 11 TIPOUHOCTBIO M0 cpaBiie-
Hitio ¢ K Kaytykom. ECin Bo Bpenst npo-
liccea BYIKAHIN I0GABHTE GoTblIe
Cephi, TO MonyHACTCA TBEPIOE HEMACTH-
HOE BEULECTBO — GOHHT.

TaKe U3 HErO FOTOBAT KOPIYCA AKKYMY-
asTopos.

Aawaduens: ...codopodon,

Pearuun coedunenus Queuniaa ¢ X10pos0dapodom npomexaem no npasuay Map-

KOGHUKOGa 6 ... . Ecau 6 pesynbmane peaKyuu npumeawm K posexyae dusunuaa
o0Ha wosexya e 1

Gymena-

e, @ NPU UX ... NOAYYGIOM PESURY.

B L
B 4; KayayK; Gpomiias Bosa

e

HMIECKIE CROICTRA AIKACHOR,

7] Onpeseante cooTHomenHe.

Pearyuu
1. Npucoeaunenite  nonowerni 1,2 a CHy~ CH = CH - CH,
2. Mipucoeunente  nonoxwerni 1.4 b. CH:Br— CH = CH - CH:Br

€. CHy— CHBr - CH = CH;
d.CH,— CH = CH - CH;Br
e CH:Br— CH, - CH=CH;

8! 1Mo uaonpen + 1sons H, — 25— X
1 monb wsomper + 1 mom, Br, —2<— ¥
1 Mons Ansn + 1 mons HBr —— 7

Bruuiure peutecrsa X, Y, u 2 nycrsie KA€TKH TaG ML

[ peyen e mpne s \
\ \ |

CH,OH—_SEeom0_x  muwe y

Hammie ypasHeiha peaiuii, CooTneTCTRYIOIIX CXCMe.

{i0] 3asepunre cxemy.

= =0 =1

( ) | ] )

— 19 ® [0

B pennoeme cxemy nanyuenus oyranuena-1,2  gay erapusc s Syranesis-13.

.
pounyio vony. nomoro Kayya? OSocuyite caon uicatt.
Lonponan 2. awpmwnn  3.mponen  4.man
A)L2 B)3,4 014 D)2,3 E)13
o] 061
—
o .
S Bubr i k271
A,
6
Ao | Q6w (ny) | 0PN NCIOpORS, saTpaenih
wa ero ropernie (1), 1
[ e |0 ] 550 |
Onpegesre ortomere (<) s () b cocrase X.
N4l BBl Q152 D)9l B2
1 m
m HaxoAIeHIe B NPHPOIE M EH0COTH N0y IEHHS! ATKAHOB.
PASIEN 2. A JECKHE
Ty PEAKIIMIO CXEMATIMECKI MOKHO MDEACTABITS B TAKOM BIE:
(8] Beigenure peakun no cxeme
(CH) [Br = 2Na 7 Bi @*}CH CH, + 2NaBr Caaw, paspLiBaiomytecs B MoTeKynaX ;z‘:g:::’;;;:::““
- ancaon npu vwecns peaunnx | 2 —
n c-c [ c-H
aakanoa s@asIomcs npod) sameujenuen 9\ COCTaBbTe ypaBHeHHs Peakiii, IPU MOMOILH KOTOPHIX OCYUICTBASIOTCA NPEBPALLCHHS B
amoxoa @odopoda & MoKy AIKaHA Ha aMOMb 20.102eHa. A ————— - H.Cl 1
Mo 2an0zenaa monexye, Gotgaiom Mowo-, du, um.d. exeme C——CH, —>CH,Cl——>CH,
podroit npacuax, raK ol

B
Gpeos ramepanso Sraenor womi nposorm ¢ o0 Ko, € omoposy Gaue aatosen

éH;c"chjuféH, CH,— CH - CH,
o, &
2exnop-doerintyran [E R —
Wuporo Hassanun n jrv—

Imype. B mom capiae chavana naswisaiom paduxaa, a nomam sarozen.

B
cn-al CH, - CH, -Br CH,-CH-CH,
[T — — usonponuaspom
(xnopweran) (Spowoman) (2-opownponan)

Kax Bitio, mpi B3ammoeiicTsim Morora-
JTOTEHOMPOMIBOHBIX ATKAHOB C HATPHEM PO~
HEXOUT YUIHEHHE YIICPOTHOI Lieni i 1oTy-
HAIOTCH AIKAHE! CHMMETPHAHOTO CTPOGHIA ¢
SETHBIM HIHCIOM ATOMOB YIICpOAa.

py Wlapan Adosgs
B cusmsempusiix manexyax ankana npu_pas- (1817-1884)
poiae C-Cconau ofpasyiomes odunaxoseie padua- @panuyacknis s, Ocymecronn
. B CUMMEMPUSHOIX QAKGHAX 00K 4aCM MoAE- DEKIUH NOAYeHHA AKAHOB K
Kyl S6A5EMCR SEpRAALHOIM apyeoii
wacmi, arKwANHHbL

PeaKiiiz BaHMOCHCTBIA H3OMPOMIIIIONA C HATPHEM NIPOTEKACT TaK, KaK HoKa-
a0 HiKe:

2CH, - CH71+2N3*)CH CH CH CH, +2Nal
&n, Cu, Gn,

—— CH,~CH-CH - CH, = 2Nal
CH, CH,

TOABKO OO MOHOGPOMONPOH3BOHOR AKaA.

P\ B Moseky/le AKHATATOreHIIA], COAEPIANIErD ARA 1 GO/ICE ATOMOR YIACPOAG, ATOM BOAO-
POAA, CoeAMMEHHLIi C ATOMOM YII€POAA, COREPHAIHM ATOM FaA/IOTeHa, CTAHOBKTCH Goriee
noaicbi, Hanpusep:

~CH,CI + Cl, —£45 CH, - CHCI, + HCI
i ——

OGuACHHTE NpHHAY.

, 0T HeGoof
P IDOHOHTH BIpHID. Kak no-saueny, s

“Mpmenesse ankaros”




7. OBPA3EIl I'OJOBOI'O IINIAHUPOBAHMUSA 110 XUMHH B 10-m
KJIACCE OBIIEOBPA30OBATEJIBHBIX IIKOJI

2 yaca B HeJeJI0 — 68 yacoB

I mosryronue
Ypox | Cran- | YueOnas Tembr Wnrer- Pecypcer Yacer | Jlara
napt A pauus
1 JlnarHocTryeCcKoe OLICHUBAHUE 1
2 1.1.1. 1.1. Crpoenune | @.2.1.3. VueGHNK, 1eTamy 1 1
OKCHJIOB cOopa MapoCTePIKHEBBIX
Mojesel (TIacTHIIvH,
CITMYCYHBIC HaJ'IO'{KI/I),
(bmmrmaapr u ap.
3 1.1.1. 1.2. Crpoenne | @.2.1.3. Vae6HuK, aetanm s 1
’E KUCJIOT U cOopa MapoCTePIKHEBBIX
g OCHOBAHHA Mozieneii (MIacTHIHH,
< CIIMYCYHBIC TTATI0YKH)
= ¢mmumuapr u ap.
=
4 1.2.1. g 1.3. Bmusane | @.2.1.1. | YueGHuk, pazmarounsrii | 1
2.1.1. s CTPOEHHUS Marepuan, Gaumaapr,
e KHUCIIOT U https: //www.
JE OCHOBaHUI Ha youtube.com/
= WX CBOMCTBA watch?v=cwFIb-
P ClYZzNk
S
5 1.2.1. 5 1.3. Bousane | @.2.1.1. | YueOuuk, paznarounsrii | 1
2.1.1. o CTPOCHUS Mmarepuai, Guumaapt
g KHUCJIOT U u Jp.
E( OCHOBaHUH Ha
§ HX CBOUCTBa
6 4.1.1 3 IIpesenrammsa | U.2.2.4., Onumaaprt, Power 1
= 4.1.1. Point, Prezi, Active
5 Inspire u mp. mATEpHET
8. pecypcbt
S
7 1.1.1. 1.4. Crpoenne | @.2.1.1., | Yuebuuk, paznarounbii | |
2.1.1. coseii. 2.1.3. marepuai, Quumgapt
Bimsiune U JIp.
CTPOCHHS
coJeill Ha uX
CBOWCTBa
OBOBIIAIOLINI YPOK 1
9 MAJIOE CYMMATUBHOE OLIEHMBAHUE 1 1




10 1.1.1. 2.1. T'omo- M.3.1.2., VYuebHuk, paboune
1.3.1. JIOTUYECKUI 3.1.3., JIUCTBI, (IUIYapT,
pAIT aNKaHOB, 3.1.5,; https:/
SICKTPOHHBIC ®.2.1.3. www.youtube.
u rpadueckue com/watch?
opynst nx v=yT_5xGSrQQI
MOJIEKYT
11 1.1.1. 2.2. Ilpo- ®.2.1.3. Vuebuux, pabouue
3.2.1. CTPaHCTBEHHOE JHCTHI, rrraapt, https://
CTpOEHHE MO- www. youtube.com/
JeKyIT aTKAHOB watch?v=NO6iY -LF-g
https://www.
youtube.com/
watch?v=8Tl_
bDWCAmo.
12 1.1.1. 2 2.3. Usomepus | @.2.1.3,; VuebHuK, paboure
a aJIKaHOB M. 3.1.5. JIACTBI, (IUIYapT,
8‘ https://www.
5[ youtube.com/
o watch?v=
i Lj217yvUgb4
13 1.1.1. ) 2.4. Homenkna- | @.2.1.3. VYuebuuk, paboune
g Typa aJIKaHOB JHCTBI, hrunyapt
14 2.1.1. ? 2.5. Haxoxnme- | @.2.1.1. YueOHuk, paboure
E HHE B IPUPOJIC JIMCTBI, BIIuIyapr,
_g_ U CHIOCOOBI https://www.
= MOy YCHUS youtube.com/
= _
< aJIKaHOB watch?v=
% sAIhDV8cB9E
15 1.1.1. E 2.6. dusp- . 2.1.3. VuebHuk, paboune
5 YECKUE U XHUMH- JTUCTBI, QIUITIapT
S YECKHE CBOM-
:Q- CTBA AJIKAHOB
16 2.2.1. 2.6. dusn- d.2.1.3. Y4eOHuk, paboure
2.2.2. YECKHE M XUMH- JIUCTHI, (IIHUITIapT
YECKHE CBOM-
CTBA aJIKAaHOB
17 4.1.1. [Ipesentauus | U.2.24., Onumuapt, Power
4.1.1. Point, Prezi, Aktive
Inspire u ap. uHTEpHET
pecypebl
18 3.1.1. [pakruyeckas ®.3.1.1. Tapadum,
paGora Nel. okenn memu(Il), cynb-
Onpenenenne dbar mexu(Il), razoor-
KaueCTBEHHOTO BOJHAs TPyOKa, IPOG-
cocTasa yIriieBo-
1OPOTOB Ka, IITaTHB, CIIUPTOBKA,
JIOXKKa, TIPOOUPKHI
19 OBOBIIAOIINI YPOK
20 MAJIOE CYMMATHUBHOE OUEHMBAHUE 2




21 1.1.1. 3.1;1—‘0MOHOFI/I‘ISC- M.3.1.2., Vuebnuk, paboune
1.3.1. KHH DAL ATKETOB, 3.1.3., JIUCTBI, JIETAJH JUTS
ONICKTPOHHBIC 1 315 c6opa MapOCTEPIKHEBBIX
rpagrieckue dop- ® 2.1 ’3 Moziesiel, ammuapt
MyJIbI UX MOJICKYIT s 4.1
22 1.1.1. 3.2. Ipoctpan- d. 2.1.3. Yuebuuk, paboune
3.2.1. CTBEHHOE CTPO- JIMCTBI, €TaJH JUIs
€HHE MOJIEKYIT c60opa LapOCTEPIKHEBBIX
aJIKEHOB Mozenel, uumyapt
23 1.1.1. 3.3. Homenkna- | WM. 1.1.1.; V4eOHuk, padboune
Typa aJIKCHOB (1) JINCTBI, ACTAIA JIJIA
cOopa mIapoCTEePIKHEBBIX
Mozenel, Gpraumaapt
24 1.1.1. 2 3.4. Uzomepus | @.2.1.3. https://www.
a AJIKCHOB youtube.com/
=7 _
S watch?v=
§ XhOZgCVKk5gE
25 1.1.1. E 3.4. Uzomepus | @.2.1.3. | https://www. youtube.
> AJTKEHOB com/ watch?v=
2 Wy8RtZMu_70
<
26 2.2.1. 3 3.5. d.2.1.3. YueOnuk, paboune
= [Monyuenue JIACTBI, ACTAIIN JJIS
E AJIKEHOB cOopa mIapoCcTePKHEBBIX
_g_ Mozereit, aumuapr
27 1.1.1. E 3.6. d. 2.1.3. VYuebuuk, paboure
1 CDI/I3I/I‘{CCKHC JINCTBI, ACTaJIA JIJIA
f_g U XUMHYECKHE cbopa II.IaIiOCTep)KHeBLIX
E CcBOiicTBA Mozeneit, Gpraumaapt
5 AJIKEHOB
28 2.1.1. =5 3.6. . 2.1.1. https://www.youtube.
2.2.1. g" Ddusnueckue com/watch?v=DJhD1u
é 1 XUMHYECKHE sAVys&list=PLFFE27F
CBOICTBa CBF01D7D28
AJIKCHOB
29 2.1.1. 3.6. d.2.1.1. https://www.youtube.
2.2.1. dusnyeckue com/ watch?v=vH--
1 XUMHYECKUE iR5jwSk
CBO¥CTBa https://www.youtube.
AJIKCHOB com/watch?v=
TnY1S51dVgl
30 4.1.1. IIpeszentanus | U.2.24., Onunuaprt, Power
4.1.1. Point, Prezi, Aktive
Inspire u ap. HHTEPHET
pecypcsl
31 OBOBILIAIOLINI YPOK
32 MAJIOE CYMMATHUBHOE OIIEHMBAHUE 3
33 BOJIBIHOE CYMMATUBHOE OLIEHMBAHUE 1




II nosryronmue

34 111 3.7. Tomonornueckuit @213 Vuebuuk, paboure
3'2' 1' PAl allkaueHos, ST | nmerwl, netanu s c6opa
S rpadueckie IAPOCTEPIKHEBBIX MOIeeii,
bopysi i ¢ummaapr, https://www.
NPOCTPAHCTBEHHOE
CTpoeHHE HX youtube.com/watch?v=
MOJIEKYJT S iVmLTLN_O
35 1.1.1. 3.8, Homenxnarvpal & 2.1.3. Vuebuux, paboune
o P JIMCTBI, ICTAIH JUIs
U U30Mepust
cOopa MapoCTEePIKHEBIX
AIKAACHOB Mozenell, Gpaumaapt
36 1.1.1. 3.9. Honyuenne | D.2.1.3. Vuebnuk, paboune
2.2.1. u pusmgeckue JIMCTBI, A€TAJIN 11
CcBoiicTBa c6opa IapoCTePIKHEBBIX
QIIKA/ICHOB Mozelei, guumaapr,
3 https://www.
fé[ youtube.com/watch?v=
=3 YCSyu7mGyeg
=)
37 2.1.1. = 3.10. ®.2.1.1., YueGHUK, paboune
22.1. 8 Xumudeckue B. JIACTBI, JETATH [UIS
E CBOMCTBa cOopa MapoCTEPIKHEBIX
> AITKaMEHOB Mozenel, Gpaumaapt
)
38 1.1.1. § 311 M:3.1.2., VueGHuk, paboudre
1.3.1. g Tomorornyeckuit 3.1.3,, JIUCTHI, IETaTH JUTS
; lr’;: q?:::;:fé 3.1.5.; c60pa MapoCTePHKHEBBIX
; topysl 1 n.3.1.1; Mojenel, grumaapt
= MPOCTPAHCTBEHHOE ®.2.1.3.
= CTPOEHHUE HX
5 MOJICKYJT
39 1.1.1. = 3.12. ®d.2.1.3. Vuebnuk, paboune
é Homenkiarypa JIACTBI, IETAIH IS
2 U U30Mepust c6opa MapoCTEeP/KHEBBIX
§ QIKUHOB Mozierieid, pummaapt
15 Vuebnuk, paboune JUCTbl, IeTall
40 LLL % 3 I/} ;Pg;z};{i::e ®©.2.13. Jutst cO0pa IIAPOCTEPIKHEBBIX
2.2.1. o 1 Moytenei, drurmaapt https:/
= CBOHCTEA www.youtube.com/
ATKHHOB watch?v=wOQX24A-Qv0
41 2.1.1. 3.14. Xumuueckne| @, 2.1.1. | https://www.youtube.com/
2.2.1. CBOHCTBA watch?v=D8
AJIKHHOB FVWXegWkdU
42 2.1.1. 3.14. Xumnueckue| @. 2.1.1. VueOHuk, paboure
22.1. CBOliCTBa JIMCTBI, JICTAIH IS
AJIKUHOB cOopa MIapoCTEPIKHEBBIX
Mozieneid, gummaapt
43 3.1.1. Mpaxriaeckas ®. 3.1.1. | Kay1yx, pesnna, Gpomnas sosa
pabora Ne2. WM PacTBOP IIepMaHTraHaTa
I/I3y'{eHHe KaJiysi, KpyIrioJAoHHas KOJ'IGa,
XAMHUYECKOTO XUMHUYECKUI CTakKaH, IITaTUB,
cocTaBa Kayuyka 1 CITUPTOBKA, IPOOHPKH,
pesnHb (dunbrpoBanbHas Gymara
44 OBOBH_[AIOH_[I/II\/'I YPOK
45 MAIJIOE CYMMATUBHOE OLIEHVBAHUE 4




46 | 111
1.3.1.
47 | 111
48 | 111
22.1.
49 | 2.1.1.
22.1.
222.
50 | LI
1.3.1.
51| LI
1.3.1.
52 | LLL
22.1.
53 | 43.1.
54 | 12.1.
22.1.
55 | 12.1.
22.1.
222.
3.1.1.
56 | LLIL.
22.1.

Huxkianyeckne yriieBoaopoabl

4.1. Tomonoru- M.3.1.2., VuebHuK,
YECKHUHU P
LKA NKAHOB, 3.1.3., paboure JUCTEI,
rpauueckue 3.1.5; neTanu Juis cobopa
dopmysr 1
npoctpancteennoe | P©. 2.1.3. IapOCTEP>KHEBBIX
CTPOCHHE X M I‘/'I U4 T
Ronery ofieneit, Gpraumaap
4.2. HomeHK- d. 2.1.3. VuebHuk, paboune
narypa u JIMCTBI, IE€TAH [UIS
n3omepust cOopa MapoCTEePIKHEBBIX
[UKII0A/IKaHOB Mozenel, GpraumaapTt
4.3. lonyuenne | @.2.1.3. YuebHuk, paboure
U pusndeckue JIMCTBI, ICTAIH JUIS
cBoifcTBa cOopa mapoCTepKHEBBIX
UKJI0AKaHOB Mozienel, Gaumyapt
4.4. Xumu- d.2.1.1. VYueOHuk, paboune
YeCKHe CBOICTBA JIMCTBI, IETAH [UTS
LUKIO0ATKAHOB cOopa mapoCTepPIKHEBBIX
Mozeneit, GpaumaapT
4.5. Apomaru- | M. 3.1.2., Y4eOHuk,
4ecKue 3.1.3., paboumne JUCTEHL,
l%’meBoﬂ"poﬂH- 3.1.5; neTany Juis cbopa
POCTPAHCIBCH- |y 5 1 3, MIAPOCTEPIKHEBBIX
floe crpocHie MoJIeTie, GpraumIapT
MOJIEKYIIBI A ? P
OeH3oa
4.6. M. 3.1.2., YyebnuK, pabodne
Homenkarypa 313 JCTBI, AETAIH [T
¥ M30MepHst I c0opa MapoCTEPKHEBBIX
TOMOJIOTOB 3.1.5; Mojenei, Guumaapt
Gerzona ®. 2.1.3. https://www.youtube.com/
watch?v=gZfI9LTSMoQ
4.7. llonyuenune | ®.2.1.3. Yuebuuk, paboune
" (1)I/ISI/I‘ICCKI/I6 JIACTBI, ICTANHN JJIS
. cOopa mapoCTepKHEBBIX
CBOMCTBa M
Mozenei, paunyapr,.. ..
YTIeBOAOPOIOB https://www.youtube.com/
psina Gensona watch?v=rPWND-kM3pc
HpeseHTauHﬂ n.22.4., Onumnuapt, Power Point,
411 Prezi, Aktive Inspire u np.
HHTEPHET PECYpCHI.
4.8. Xumunueckune | @, 2.1.1. Vuebnuk, paboune
CBOICTBA JINCTBI, JIeTau Juist cbopa
yFHeBOHOPOZIOB LIapOCTEPIKHEBBIX MOJIEIICH,
dnunyapr
psina OeHzona
4.8. Xumuueckue | @, 2.1.1. Vuebnuk, pabodme
CBOIfCTBA JIUCTBI, IETaH 1 cbopa
yFJ'IeBOI[OpOI[OB ].HapOCTep)KHCBLIX MOJCIICH,
(umyapT
pana Gemsona https:/www.
youtube.com/atch?v=
MURsDWNTX
4.9. Crupon ®.2.1.3. Vuebruk, paboune

JIUCTBI, IETAIN IS
c0opa apOCTEPIKHEBBIX
Mojzereid, Guumuapt,
https://www.youtube.com/
watch?v=fcmohtZazpo




57 |

MAJIOE CYMMATHUBHOE OIITEHUBAHUE 5

58 3.1.1. IMpakTtnueckas | @.3.1.1. bensoar narpus,
pabora Ne3. TUJIPOKCHU]L HATpHS,
HOqueHHe u JIe1, ra300TBOAHAA
e p— TpyOKa, CTyIKa, ITATHUB,
o CTCKJIAHHA 11aJI04vKa,
CBOlCTBa
crakan—100 mi1, mpoOupKu
OeHzomna
59 1.1.1. 5.1. OGiue ®. 2.1.3. | Vuebuuk, pabouue JUCTHI,
CBEJICHUSI O https://www.youtube.com/
HPUPOIHBIX watch?v=
HCTOYHHKAX YnGgre83CI
YIIEBOJOPOJIOB
60 1.1.1. 52.Hedpteu | @.2.1.3. | VYucGuuk, pabodue JUCTEI,
42.1. @ ee TepBUYHAs https://www.youtube.com/
=l HepepaboTka watch?v=gYnGgre83CI;
5 pep https://www.youtube.com/
g- watch?v=jkOWrtA8 T8
=
61 3.2.1. g 5.3. Tosropuas | @.2.1.3. VueGHuK, pabouue JUCTHI,
43.1. @ nepepaboTka https://www.youtube.com/
E HeTEnpoayKTOB watch?v=8W8SW98-sXi
62 4.2.1. § Tpesenranust n.224., Omumaapt, Power Point,
43.1. E 4.1.1. Prezi, Aktive Inspire u mp.
= HMHTEPHET PECYPCHI.
=]
=
=
63 4.1.1. o 5.4. Kagectso @.3.2.1. | http:/www.history.com/
2 U IPUMCHEHUE topics/oil-industry,
E HE(TENPOAYKTOB https://www.youtube.com/
a watch?v=RtURLOFW3KI
=
64 4.1.1. é" 5.4. Kauectso ®.3.2.1. YueOHuk, padboune
1 TIPIMEHEHHE JIMCTBI, JIeTANH IS
HE(TeNpoayKTOB cOopa MmapoCTePKHEBBIX
Moienel, Gpaumuaprt
65 3.2.1. 5.5. Kamennniii | @. 3.2.2. Vuebnuk, paboune
YroJib 1 €ro JINCTBI, ACTAJTH JIJIsT
nepepaboTKa cOopa IapoCTePKHEBBIX
Mojenel, gumaapt
66 OBOBLLAIOIINN YPOK
67 MAJIOE CYMMATUBHOE OUEHMBAHUE 6
68 BOJIBIHOE CYMMATUBHOE OLIEHVMBAHUE 2




8. IPUMEPBI IOYPOYHOTI' O IINTAHUPOBAHU A

HPUMEPBI IIPESEHTALIUN

Cranpapr:
1.1.1. Pa3psicHsieT cocTaB, CTpoeHUE, (PU3NYSCKHE CBOMCTBA BelecTB (Heop-
TaHUYECKUX M OPTaHUYECKHX ), TOTOBUT TPE3EHTAINH.

Henb oGyuyenusi: [0OTOBUT NMPE3EHTAIMIO O MPUPOTHBIX UCTOUYHUKAX YITICBOJO-
POJIOB.

Tema: 5.1. OOmue cBeieHUs O IPUPOAHBIX UCTOYHUKAX YIIIEBOJIOPOIOB
HUnTterpanus: b. 4.2.1.

®opMbI 00yUeHHSsI: KOJJICKTHBHAs pabora, paboTa B rpyIimax

MeToabl 00y4YeHHSs: KIacTep

Pecypcwbi: YueOHuk, pazaartodnsie Matepuansl, Power Point, Prezi, Calameo,
HHTEPHET pecypcsl: http://www.history.com/topics/oil-industry, https://www.youtu-
be.com/watch?v=8YHsxXEVBI1M , ¢pnumyapt, mapkep

ITAIIbI YPOKA

MoruBanus

Yuutens 3apanee, 3a OIUH WU JiBa yPOKa, THPOPMHUPYET yUSHUKOB O IIOATOTOBKE
npe3eHTanuid. s 9TOro yYeHWKH 3apaHee 3HaKOMSTCS C HCCIIEI0BATENLCKUM
BompocoM: Ymo 8bl 3Haeme 0 NPUPOOHBIX UCTNOYHUKAX Y2le8000P0008?

[lonmy4eHHbIE TUTIOTE3BI YUUTENb OTMEUACT Ha (QIUmyapTe.

l'umoresa 1.

I'nmoresa 2.

l'unotesa 3.

IlpoBenenue npe3eHTaumu

JlJIs TOATOTOBKM TpE3eHTAIMU YYUTEdb AT TPYIIaM 3aJlaHusl MMPOYUTaTh
Marepuan M3 ydeOHWKa, B cilydae HEOOXOJUMOCTH HCIIOJIb30BaTh pa3iaTouHbIe
MaTepuanbl. A TAKkKe YUYCHUKH MOTYT HCIOJNB30BATh JOCTOBEPHBIC DICKTPOHHBIC
MaTepuabl. B 3aBUCHMOCTH OT YCIIOBUH YYEHUKH MOTYT IIOATOTOBUTH 3JICKTPOHHYIO
npesenranmio (Power Point, Active Inspire, Mimio XP, Prezi, Colomea, SMART
Notebook u 1p.) Ha 11akaTax, Ha GauIIapre U B APYrux Gopmax.

[Tnan npe3eHTaMK yYAIIUXCS BBITISUT CIICIYFOIUM 00pa3oM:

1. lIpupoaHble HCTOYHUKH YIJIEBOJOPOAOB (MOXKHO /1aTh METOJOM KJIacTepa)
1.1. Ilpupoauslii ra3

1.2. IlomyTHBIE Ta3bI

1.3. Hedtp

1.4. KameHHBIH yromib




2. 3HavyeHNe H BA’KHOCTh MPHPOIHBIX HCTOYHUKOB YIJ1€BOIOPOI0B B JKU3HH
JIIOfeH

2.1. 3HavyeHue MPUPOTHOTO Ta3a

2.2. 3HayeHne MOMyTHOTO rasa

2.3. 3HaueHue HeDTH

2.4. 3HavueHre KAMCHHOTO yTIIS

O0MeH 1 00cy:k1eHHe HH(popMALMHT

VYueHuKH 3apaHee 3HaIU, 4TO 3TOT YPOK OyzeT B popMe Npe3eHTalUH, TOITOMY
JEMOHCTPHPYIOT TOTOBYIO MPE3CHTALUIO. YUNTEIb CIYIIACT IPE3EHTALUN KaxXI0H
TPYIIIBL, 3aTeM BeJeTCst 00cyxieHre. B 3To Bpems 1715 OLIeHUBAaHUS JPYTUX YMEHUH
YUAIIUXCSl YUUTEIb 3apaHee COCTABISET 10 U3BECTHOMY MIPUMEpY TaOIUIly KpHUTe-
pHeEB, IOKa3aHHYIO HHXKE:

I'pynmet

Kpurepun [ rpymma I rpynma Il rpynna IV rpymnmna

IIpesenranus

Odopmiienne

CoTpyaHNYECTBO

Bpems

BruiBoabI M 00001IeHHSA
Yyurens 000011aeT MHEHUS YYaIIUXCA.

TBopueckoe NnpuMeHeHHe
VYuurens npeagaraeT yqaumcs BBIIIOJHUTD 3a1aHus 5 U 6, IPUBEAEHHBIE B
610ke «IIposepvme uzyuenHoey.

OuenuBanue u peduiekcust

B nesnsix mponecca pedaekcun yuuTenb OpeaiaraeT BhIIIOJHUTE 3a1aHMs B
onoke «IIposepbme uzyuennoey. llpu HegoOCTaTKE BpEMEHN OHO MOXKET OBIThH
MIPeUI0KEHO KaK JOMAIIHEE 3aJJaHHeE.

OI_ICHI/IBaHI/Ie IPOBOJAUTCA HA OCHOBE KPpUTCPUS: no02omoeKa npesenmayuu.

I ypoBens IT ypoBenb IIT ypoBens IV yposenn
C HOMOIIBIO YUHUTEINs C 3aTpyIHEHUAMH C ommbkamu rotoBuT | [IpaBUIBHO TOTOBHUT
TOTOBHT TIPE3EHTAIMIO O | TOTOBUT MPE3EHTAINI0 MPE3EHTALHUIO MIPe3eHTalNI0
MPUPOHBIX HCTOYHUKAX 0 TIPHPOTHBIX 0 IPHPOTHBIX 0 TIPHPOTHBIX
YTIEBOJIOPOIOB. HCTOUHHKAX HCTOYHHMKAX HCTOUHHKAX
YTIEBOZIOPOIOB. YTJIEBOZOPOJIOB. YTIEBOZIOPOIOB.




INPUMEP ITPOEKTA

Cranpapr:
4.1.1. T'OTOBUT MPOEKTHI U MPE3eHTAIMH MO MPUMEHEHUIO HEOPTaHUYECKUX U
OopraHnyeckux (yrieBogopOa0B) BELIECTB.

ean 00yuenus: [0OTOBUT MPOEKTHI IO TPUMEHEHITO HE()TH U HEPTETTPOTYKTOB.
Tema: 5.4. KayecTBo U npuMeHEHNE HEPTEIIPOAYKTOB
Hurerpanms: b. 4.2.1.

Pecypcsi: http://www.history.com/topics/oil-industry,
https://www.youtube.com/watch?v=RtURLOFW3KI

OOyueHre Ha ATOM YpOKe TPOBOJMTCST METOZIOM TpoekTa. Ha monroroBky npoekra
YXOIUT MHOTO BpeMeHH. [103ToMy 9TOT ypoK IIaHupyroT Ha JBa yaca. Ha mepsom ypoke
BBIOMPAIOT BOIPOCHI TSl PACKPBITHS TEMBI (padoTa 110 CofiepKaHHio), (POPMUPYIOT IPYTI-
IIbl, JICJIAT 3aJaHusl MEX1y ydyacTHuKaMu. Ha BTOpoM ypoke KaXK[Iblil JIEMOHCTPHPYET
CBOIO IPE3CHTAIIUIO, IIPOBOUT 0OMEH, 0OCYKICHHE, BHIBOJIBI U O00OIICHUSI.

Iypok

1.1. OcHoBHO#i Bompoc. (DTOT BOMPOC CTaBUTCA TaK, Kak OyATO OH HE
OTHOCHUTCS K Teme. Bo Bpemst 00Cy»IeHH BOMPOCOB OyJeT M3BECTHO, YTO PEdb
UJET O MPUMEHEHUH HeTH U HEPTETPOAYKTOB. )

YuuTtens 3anaet GyHaaMeHTaIbHBIN Borpoc: Pedsita, KTo sBisieTcst IMIepoM cpe-
J Bac? EcTecTBEHHO, KaXIblii BRIOEPET OJHOTO Jiujiepa. BhIOOPBI MOXKHO TIPOBECTH
aHOHMMHO. Eciii 4b€-T0 MMl 3BYUMT 4allle, YUUTENb 3aJlaeT Bonpoc: «llouemy bl
8b10paAU UMEHHO e20?» YHUEHUKH JAl0T Pa3Hble OTBETHI HA ATOT BOMPOC. YUUTETh
MIPOJIOIDKAET Oeceny: «3Hauum, o obiadaem NpesoCXOOHbIMU KAYeCmeamu TUYHO-
cmu. Kax evi dymaeme, 20e MOJNCHO npuMeHums 3mom memoo evibopa? Hanpumep,
umo no-eauiemy, o3Hadaem auoep 6 sxonomuxe?» Ha 3TH BOIIPOCH! yUEHHKN OTBETSIT
MO-pa3HOMY. YUHTENb JIOJDKEH COCTABISITh BOIPOCHI TaK, YTOOBI MONYYUTh OTBETHI,
CBsI3aHHBIE ¢ HeThIO M HeTenpoaykTaMu. [Tocie Toro, Kak moay4eHbl Hy>KHbIE OTBe-
TBI, OH BBIPAYKa€T CBOM MBICIN: «3HAYUT, Ha CETOAHAIIHNHN JICHb JTUEPaMH SBISIOTCS
HePTh U HE(DTENIPOMYKTHI. ABHUAIIMOHHBIN OSH3HH ISl CAMOJIETOB, TIOJTyYeHHBIH aKa-
nemukoM FO. MamenanueBsiM, ChIrpai moOeI0HOCHY0 poib Bo 1 MupoBoii BoiiHe.

3HauuT, OCH3UH SBISIETCS JIMACPOM CPEIH HEPTEIIPOLYKTOBY.

1.2. Bonpocsl k Teme

1.2.1. B uém npesocxoocmeo ben3una Hao opyeumu Hegpmenpoodykmamu?

1.2.2. Ymo npousotioém é mupe, eciu 6ESH3UH UCUE3HEM HA HEKOMOopoe 8pems?

1.3. Bonpockl k Teme

1.3.1. Kaxoea ponv bensuna ¢ ogucamensx?

1.3.2. Om uezo 3a6ucum kawecmeo bensuna?

1.3.3. Ymo naoo coeramso 0151 NOIYHeHUsl BbICOKOKAYECMBEHHO20 DeH3UHA?



Yuurens 1enuT Kiacc Ha Tpu Tpymnmnsl. Kax ol rpynme gaét 3ajaHust HCCIeno-
BaTEJIbCKOI'O XapaKkTepa.

I rpynma ( uccnenyer 3aganus, OCHOBaHHBIE Ha JJOTMYECKOM MBIIIJICHUH).

Toe npumensiiomes negpmenpodykmoi?

Il rpynma (uccnenyer 3aganusi, OCHOBaHHBIE HA KPUTUUECKOM MbIILUICHUH)

Cpasnume negpms ¢ 3010mom.

III rpymima ( uccremyeT 3a1aHusi, OCHOBAHHBIE HA TBOPYECKOM MBIIIIICHUH )
Vkaotcume nymu nonyuenus camozo 8blCOKOKA4eCmMEeHH020 OeH3UNA.

Ta6J'II/I]_[y KPUTCPUCB OLICHUBAHMA MOKHO COCTABUTh B HMIKCYKA3aHHOM BU/IC:

I'pynms

Kpurepun I TPYIIITA I[I TPVYIIIIA I TPYIIIIA | IVIPVIIIIA

[IpesenTanus

OdopmiteHne

CoTpyIHUUECTBO

Bpewms

Hanee, rpymnmsl OymyT BMecTe 0000IIaTh CBOIO padoTy.
II ypok

OO0MeH u 00cyxkaeHHe HHPOPMATNH

Ha sTom ypoke yuaiuecs 3aBepiiatotr paboTy HaJl MPOSKTOM. YPOK HAUWHAIOT
obMeHOM W oOcykmeHneM WH(pOpMamuu. [Pymmbl AemaroT MPEe3eHTAINMH CBOHMX
npoekToB. OHU MOTYT 00pamarkcs Ipyr APYry ¢ MHTEPECYIONIMMHU UX BOIIPOCAMH.
DTa mpe3eHTanusl MOXKET OBITh B 000U (opme, HaIpuUMeEp, B IEKTPOHHOH, Ha
TUTakaTrax u T.JI.

BobiBoabI U 00001IeHNA

Yuutenb 0000MIaeT MPE3eHTANNHA KaKIOW TPYIITIB.

(mpu paboTe B mpoekTax HeT HamoOHOCTH MPOAYKTHBHOTO TpuMeHeHwus ). [Ipu
9TOM KaXK/bIH YUCHUK MPOBOJUT CAMOOIICHUBAHUE CBOCH PaOOTHI.

OrieHUBaHKE TIPOBOUTCS HA OCHOBE KPUTEPHS: HOO2OMOBKA NPOEKmda

I ypoBens IT ypoBenn IIT ypoBens IV yposenn
C nomomipto yuurens | C 3aTpyIHEHUSIMH CaMoCTOSTETTHHO OcCHOBBIBasICh Ha (hakTax,
TOTOBUT HPOEKTHI IO | TOTOBHUT MPOEKTHI O | TOTOBHT IPOEKTHI MO TOTOBHUT HPOEKTHI IO
TPUMEHEHUIO He(PTH | MPUMEHEHHIO HEPTH MIPUMEHEHUIO He(DTH MIPUMEHEHUIO He(PTH U
" HePTEPOAYKTOB. | M HE(DTEIPOITYKTOB. 1 He(pTETPOLYKTOB. HEPTEPOTYKTOB.

Jlomanrnee 3ajanue
VYuurens 3a1aét ynpaxkHeHus u3 oioka «[IpoBepbTe H3y4eHHOEY.




PA3OEN |

CTPOEHUE OKCAOB, OCHOBAHUN,
KUCNOT U CONEN

TEMA 1.7. CTPOEHUE OKCMAOB
TEMA 1.2. CTPOEHUE KUCJIOT U OCHOBAHUN

TEMA 1.3. BMIUAHUE CTPOEHUA KUCJIOT U OCHOBAHUI HA
UX CBOMNCTBA

TEMA 1.4. CTPOEHUE COJIEN. BITIMAHWUE CTPOEHUSA COJIEN
HA NX CBOUCTBA

CranpaapTsl, IperycMoTpeHHbIe 14 peanu3anuu: 1.1.1., 1.2.1., 2.1.1.

W3BecTHO, 4TO B Kypce §8-ro Kjacca ydaluecs B OCHOBATEIbHO H3yUHIIN
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUH (OKCHI0B, OCHOBAHHIA, KUC-
70T ¥ coneif). A B 10-M Kiacce, OCHOBBIBasiICh Ha TpeOOBaHUSIX MPEAMETHOTO
KypPHUKYJIyMa [0 XUMHH, OyAyT U3y4aTh COCTaB, CTPOCHHE, BIUSHUE CTPOCHHS
Ha CBOWCTBAa OKCHOB, OCHOBAaHHMU, KHCJIOT U COJICH, JAeaTh BHIYUCICHHS TI0
YpaBHEHUSIM XUMHUYECKUX PEaKIMi 3TUX BEIIECTB, U3y4aTh 3aKOHOMEPHOCTH
peaxuwmii, OyayT MPOBOJUTH HAOMIONEHHS, SKCIIEPUMEHTBI, IPE3CHTALIH.

[IpuHuMas BO BHMMaHHE NMPHHIMI MPEEMCTBEHHOCTH, MpejiaraeM BaM
TEMBI YPOKOB, KOTOpBIE SBIISFOTCS MPOAOIHKEHHEM YUeOHOTO MaTeprana §-ro
KJ1acca.




YPOK 1

ANATHOCTUYECKOE OLLEHNBAHUE

Tak Kak 3T0 epBbIH YPOK, TO I10JIE3HO ObI OBIIIO NPOBECTH JUArHOCTUYECKOE OLIe-
HuBanue. IIpu ycTHOM onpoce ydammxcst y4uTeab MOXKET A€NaTh 3aliCH B TETPaIu
UL 3aMeTOK. J{MarHocTu4yeckoe OLEHUBAHUE IPOBOAUTCS C HUCIIOIb30BAHUEM CYIIIE-
CTBYIOLINX METOOB M CPEICTB oLleHuBaHus1. Hioke 11 Bac nmpuBonuTes mpumep aua-
THOCTHYECKOTO OLleHUBaHuUs. [Ipy olleHuBaHUM IOKHA OBITH CBA3b C TEMaMHU, MEKILY
n3y4yaemMbIMU B 10-M Ki1acce, 4T00bI yUUTEIb MOT IPUMEHUTh MHANBUYaJIbHBIN O/
XOJ K yJalMCsl ¥ IIOCTPOUTH JallbHEHIIMIA [TpoLecc 00yUYeHHUs Ha 3TOM OLICHUBAHHU.

1. Onpenenure HesepHyro Gopmyity COMH.
A) Ca(HSO,), B)(NH,),SO, C)Fe(OH)SO, D)MgHPO, E)NaKPO,

2. BLII[CJ'II/ITC MOJICKYJ1Y COCAUHCHUS, B COCTABC KOTOPOI'0O UMCHOTCS JIBC TT-CBA3H.
1.0, 2.N, 3. C,H, 4. C,H,
A)1,3 B)2,3 (1,4 D)2,4 E)1,2

3. Kakue BeliecTBa He ofecyseuusarom OpOMHYO BOay?

I. ukmorexkcan

II. Anetunen

III. OTan

IV. luBununn

A) L I B) 11, 111 OLIV D)L 11, 111 E) IL, 111, IV

4. Kakoe Bel1ecTBO OTHOCHUTCS K TOMOJIOTHUECKOMY PsIIY ajlKaHOB?
A) CH, B) C;H, C) C;H, D) C;Hg E) C,H,

5. CH,——C,H,—->C,H,——>C,H,OH——C,H,——>C,H,

Kakwe cragun OTHOCATCS K peakiysM TUAPHPOBAHHS?
A)1,3 B)2,5 C) Tonbko 2 D)3,4 E)L,5

6. CxonpKko TpaMM conr 00pa3yeTcsi MPH TMOIHOM B3anMoneicTeun 11,2 i (H.y.)
CO, ¢ 56 r KOH?

7. BaCl,+X—— ecnu 3Ta peakiys He IPOTEKAET, TO KAKUM BEIIECTBOM MOXKET
OBITE X?

1. NaNO; 2. HNO; 3. Na,SO, 4. KOH 5. H,SO,




8. Kakwue peaxuu ve npomekarom?
1. CaO + H,0 —

2. CuO +H,0 —

3. Ca(NO;), + HC1 —

4. CaCO; + HCl —

5. Ba(NO;), + H,SO, —

9. OmpenennuTe COOTBETCTBHE.
Tomonozuueckuii psio
1. AnkuH
2. AnkanueH
3. AnkeH

10. Onpenenure COOTBETCTBUE.
1. Kucnas comnn
2. JIoitHas comb
3. CmernranHast coib

Coeodunenue
a. TUBHHIII
b. STHIIEHITINKOJIb
C. alleTUIEH
d. otuen

€. M30IpeH

a. Ca(HCOs),
b. NH,NO;
c. KAI(SO,),
d. NaHSO,
e. Ca(NO;)Cl1

11. ComnocTaBbTe mpocTpancTBeHHOE cTpoeHune monekyn CH,, NH; u H,O. [Ipu
MEePEKPHIBAHNU KAKHX OpOUTAaJIel IPOUCXOANUT 00pa3oBaHe XUMUUECKUX CBSI3eH B
ITHX MOJIEKYJIaX U C YeM CBsI3aHa Pa3HUIIA YITIOB CBSI3eH JAHHBIX MOJIEKY?

12. IIpeqmnoxxnTe 1Ba BapruaHTa MOMyYEHHUS dTaHa U3 METaHa, POTEKAIOIINe B IBYX

cTaanax. Hamumure ypaBHEHNS COOTBETCTBYIOIINX PEaKITHil.




CTPOEHME OKCMAOB

Cranagapr:

1.1.1. Pa3wsicHsieT cocTaB, CTpOEHNE, (PU3NUECKIE CBOMCTBA BEIIECTB (HEOPraHMIECKIX
Y OPTaHUYECKHX ), TOTOBUT MPE3CHTAITHH.

Henan o0yuenusi: PazpscHsaeT cTpoeHne OKCHUIOB.

HNuTterpamms: ©. 2.1.3.

®opmbl 00yUeHHUsI: KOJUICKTUBHAs paboTa, paboTa B rpymmax

MeToabl 00y4eHusI: MO3TOBOM IITYPM, THEBHUK U3 JIBYX YacTeid, pabora 1o tadimiie

Pecypcwl: yueOHUK, meTanu s cOopa IIapoCTep)KHEBBIX MomeseH (IIacTHIINH,
CITMYCUHBIC MTAJIOUKH ), (DIIAITIAPT U Jp.

9TAIIbI YPOKA

MoTtuBanusa

Onmpasick Ha TEMBI, TIPOUICHHBIC B Kypce 8-TO KJlacca, YUUTElIb 00paImaeTcs C
BOIIPOCAMH K y4aIluMCst: MOJCHO iU HA OCHOBAHUU COCMABA 8EULECMEA ONPeOesimb
N0C1e008AMENbHOCIb COCOUHEHUSL AMOMO8 8 MoneKyrax? B kaxoil nociedosamenviocmu
coedunsiomest amomol 6 monekynax P,Os, CO,, SOs? Ha umo cnedyem obpamume
BHUMAHUE 80 BDEMST COCOUHEHUS. AMOMO8 Mercdy coootl?

Ioce moyuyeHUs! OIpPENENICHHBIX OTBETOB HAa HEKOTOPBIC BOIPOCHI, YUYHTENb
JIaéT CBEJICHUS O MPaBUJIaX, [0 KOTOPBIM 3alMCHIBAIOT (POPMYJIbI CTPOCHHUSI OKCHJIOB.
3areM yuHTeNb HalpapsieT BHUMAaHHE YYCHHKOB Ha OJOK «JlesTenbHOCTRY. 371ech
JTaHbI TapocTepkHeBbie Moaen MosieKyll CO, u SO,, KOTOphIE MOTHOCTBIO OTPAKAIOT

rpadudeckre (OpMYITbI M TPOCTPAHCTBEHHYIO (DOPMY UX MOJICKYIL.

COz SOz

== v

Janee yuuTenb 3aaeT CICYIONHE BOMPOCHI:

Kaxk mooicno obvichums paznuyy ¢ cmpoenuu 5mux MOnexyn?

Kax mooicno cesizamo amy pasnuyy ¢ 21eKmMpPOHHbIM CIMPOESHUEM amomMo8 yeie-
pooa u cepwvi?

Vuurens BBICTYIINBAET OTBETH HA 3TH BOIMPOCHI, a TIOTOM OOBSIBISET UCCIIEIO0-
BaTeNbCKUN BOTIPOC: KaK MOJNCHO pa3vsicHums npoCmpancmeeHHoe CmpoeHie Mo-
qexyn CO,, SO,, SO;?

TTocite moTy4eHus TUIIOTE3 YUUTEh HAPABIISET BHUMAHUE YIEHHKOB Ha UCCIIe-
JIOBaHHUSI.



IIpoBenenne ucciaea0BaHUsA

Jis ipoBefieHNsT MCCIEIOBaHUSI YUUTEIh IelIEHAPABICHHO W B 3aBUCHMOCTH
OT YpOBHS KJlacca BeIOMpaeT GOpMBI 1 METOBI 00ydeHus. J{Jist Jydiero ycBoeHus
TEMBI YUUTENb Na€T TPYIIaM 3aJaHusl, U BBITIOHEHUS KOTOPBIX OHH ITOJIB3YIOTCS
METOJ/IOM «JTHEBHHK W3 JIBYX YacTei». [[pu uTeHnu TeKcTa Y4eHUKH JIENIat0T TOMETKH.
Odopmisiror Tabmuity. B mepBoit gactu Tabnuibl 3anmuchBaioT «Uto Oonbie Bcero
MIPHUBIIEKIIO MOE BHUMaHHE B TEKCTE?», a BO Bropoii «lIpudnHa 3ToTo».

Uto GopIe BCEro MPHUBIEKIO MOE BHIMAHHE IIpnunna sTOTO
B TeKCTE?

ITocne okoHYaHMS UTEHUS TEKCTA U €ro KOMMCHTApHECB YYCHUKH CHOBA o6paLua—
FOTCA K TCKCTY U AOIIOJIHAKOT IIPUMCHAHU .

Oo0MenH 1 00cy:kaeHHe MH(pOpMAMHT
VYuurens npoBoguT oOMeH u oOcyxaeHne uHGopmauuu. OTMedaeT B TeTpagu
JUTSI IOMETOK BOIIPOCHI, HEMOHATHBIEC YUEHUKAM.

BriBoabI ¥ 00001IEHUSA

VYuuTens BblpakaeT B 00IIeM BHJE CBOM MBICIH M MBICIH yYalUXCsl, KOTOPBIE
MOSIBUINCH B XOZ€ MCCIenoBaHus. B To ke BpeMsi, MoJb3ysICh JHEBHUKOM U3 JIBYX
yacTei, Hanpassasd BHUMaHUE Ha HCCIII0BATEILCKUI BOIIPOC, 00paIiaeT BHUMaHUE
YYEHHMKOB Ha MMOCTABJICHHYIO LIEJIb. Y UEHUKH 3aBEpIIAIOT paOdOTy HaJl 3aJaHUsIMH B
6noke «YTto BBl M3yYMIIU?» U NodydeHHast nH(opMmanus o0o0mmaeTcs (B 3TO BpeMs
o0palIaoT BHUMaHHE Ha BaXKHBIE MOMEHTBI TEMBI).

B monekyne CO, aTomMbl yIiieposia HaX0OIATCs B Sp THOPUIHOM COCTOSTHUH, U
M03TOMY BaJIeHTHBIE yIiIbl paBHBI 180°, a Monekyaa HemoIsipHas. A B MOJIEKyJIe
SO, atoM cepsl HAXOAATCS B Sp* THOPHUIHOM COCTOSTHUH. MOJIeKyiia UMEET YIIIOBOE
CTpOEHHEe, U W3-3a HEPaBHOMEPHOTO paCHpeAeTeHHs SIEKTPOHHOU IUIOTHOCTH
MOJIEKYJIa MOJSIPHAS.

TBopyeckoe IpMMeEHEHHE

s mpuMeHeHus H3y4eHHOTO YUUTENNb MOXKET JaTh HIDKEyKa3aHHOE 3a/IaHue!

Cpasnume pasnuyus npocmpancmaernoco cmpoernust CO, u SO, ¢ paznuyusamu
npocmpancmeennozo cmpoenus BeCl, , H,O.

Obvacuenue: CO, Monekyia MHeiHoro, a SO, — ymoBoro crpoeHust. [Ipuannoit
9TOTO SIBJISIETCS TO, UTO B OTIMUMU OT aroMa yraepona B CO, atom cepbl B SO, umeet
001110 ANIEKTPOHHYIO Napy. ToT ke GakT MpoCiIeKUBACTCS MPU CPABHEHUH MOJICKYIT
BeCl, u H,0. U3 kypca 8-ro kiacca y4anmcst u3BectHo, uto BeCl, umeer nuneiiHOe
crpoenue (kak CO,), a H,O — yrmoBoe ctponue (kak SO,).
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SO,

BeCIZ HZO

A IPUYXHOM 3TOTO pa3auyus ABISETCS TO, 4To B MoJiekysie H,O arom kuciopona
UMeeT CBOOOJHYIO EKTPOHHYIO Hapy, a B Mosiekyne BeCl, atom Be He nmeer.

Takum 00pa3oM y4eHUKH OyayT OBJaJieBaTh HABBIKAMH Pa3bsICHEHUSI CTPOCHUS
OKCHJIOB.

OuenuBanue u pediekcust

C 9T0ii 11eITBI0 TpeJITararoT BBITOIHUTS 3aJIaHus 0J10Ka «/I[posepvme uzyuennoey.
OneHnBaHue IPOBOJUTCS HA OCHABE KPUTEPUS: paA3bACHEHUE

I ypoBenn 1I ypoBens IIT ypoBens IV yposens
C IOMOIIBIO yUUTEIIs C 3aTpyIHEHUSAMU C ommbkamu [IpaBusbHO pazbsCHAET
Pa3bSCHSET CTPOECHHE pa3bsCHSET

pa3biacHACT
CTPOCHHUE OKCUIOB.

OKCHUIOB.

CTPOCHUEC OKCUIOB.
CTPOCHHUE OKCUIOB.

Jlomaninee 3a1anue

3anaércs 3aBepuieHre TaOIuIBl 3 OoKa «/Jomauwinee 3a0anue.

Y4eHuKH rnpu paboTe ¢ TabIUIEeH MOTYT Halucarh pa3Ho00pa3HbIe IPUMEPHI
peakuuii. OQMH U3 3aBEPILIEHHBIX BAPHAHTOB TaOJIUIBI 1aH HUKE!

Bewecmsa, Venoeus npomexanus peaxyuil
scmynaioujue 6 (B kaxom cnyuae u npu Kakux ycio6usx Lpumepu
peaxyuio npomexaem peaxyus?)
OKcubl aKTUBHBIX METAJLIOB
OCHOBHBIIt (Li, Na, K, Rb, Cs, Ca, Sr, Ba), Na,O + H,O — 2NaOH
BOZIA o
oKeHz BCTYyIasi B PEAKIHIO C BOOM, 00pa3yoT CaO + H,O — Ca(OH),
COOTBECTBYIOLINE IETOUH.
Kucnornsie okcup (kpome SiO2)
KHeaoTHeld BOZIA BCTYIAIOT B PEAKIIUIO C Bonl:)ﬁ " 00pasyoT SO, + H,0 — HaS0,
oxent Y p pasy N,0s + H,0 — 2HNO;
COOTBETCTBYIOIIHE KUCIIOTHI.
OCHOBHBIE OKCHJIBI BCTYIAIOT B PEAKIHUIO
OCHOBHBII KHUCIIOTHBII II04YTH CO BCEMHU KMCIIOTHBIMHU OKCHUJIaMHU
Na,O + SO; — Na,SO,
OKCHL OKCHAL MpU OOBIYHBIX YCIOBHAX WU IIPU
HArpeBaHuy U 00pasyioT COJIb.
. OCHOBHBIE OKCHJIBI BCTYIAIOT B PEAKIIUIO
OCHOBHbBIN
oK KHCIOTa ¢ GOJIBIIMHCTBAMU KUCJIOT IIPU OOBIYHBIX CaO + 2HCI — CaCl, + H,O
YCIIOBHSIX U 00pa3yIoT CONb U BOLY.
. KucnotHbie OKCHbI TIPH 00BIYHBIX
KHCJIOTHBIH OCHO-
- e YCIIOBHSX BCTYNAIOT B PEAKIHIO CO Ca(OH), + CO, — CaCO;+ H.O
IIeJI04aMH ¥ 00pa3yIoT Collb U BOALY.




AmdoTepHbIe OKCHJIBI BCTYIAIOT B
avcorep- oeno- CaKIIMIO C paciylaBaMU U PaCTBOPaMHU t
HBIi OKCHTT BaHHe p ? p p ZnO + 2NaOH ——> Na,Zn0O,+ H,O
1enoyeii, 06pasys coib | BOJLY.

- AM OTEPHBLIC OKCUbI BCTYIIAKOT B pE€aK-
aMgoTep- | ot borep /bl BCTY p ALO; + 6HNO; — 2AI(NO3); + 3H,0
HbIH OKCHAL LIUIO C KUCJIOTaMH, 00pa3yst COJIb U BOJLLY.

YPOK 3

TEMA 1.2. CTPOEHUE KUCIOT U OCHOBAHUN

Cranpaprt:
1.1.1. Pa3bsicHsieT coCTaB, CTPOCHHUE, (PU3HUCSCKUE CBOMCTRA BEIICCTB (HEOPraHUICCKHX
¥ OPraHUYECKHX ), TOTOBUT MPE3ECHTALHH.

Leapb o0ydyenusi: Pa3zbscHsET CTpOEHNE KUCIOT U OCHOBAHUH.

HUurterpanus: ©. 2.1.3.

®opmbl 00yUeHUsI: KOJICKTUBHAs paboTa, padoTa B rpyIimax

MeToanl 00yUyeHHsi: MO3TOBOH IITYpM, JHEBHHK M3 JIBYX YacTel, paboTa 1o Tabmuie

Pecypebl: yueOHUK, meranu it cOopa MIapoCTEp:KHEBBIX Mojesel (TIacTHIINH,
CIIMYEYHBIE MTaJI0UKH ), GIUITIAPT U JP.

9TAIlbI YPOKA

MoTtuBanus

Ypok MOXHO HayaTh 10 HM3BECTHOW HWH(MOpPMAIMKM O Marepualne, H3ydeH-
HOM B 8-oM Kiacce. M3BECTHO, YTO YHMCIO KOBAJICHTHBIX CBSI3CH B MOJIEKY-
Jax HEOPraHWYeCKUX KHUCIOT PaBHO CyMME OCHOBHOCTH KHCIOT M BaJICHTHO-
CTH DIIEMEHTa, OOpa3yIoOIIMX KHCIOThL. YUHUTEIh MOXET IMPUBECTH NpPUMEpP: B
H,SO, BamenTHOCTH cepbl VI, a OCHOBHOCTh KHCIOTHI paBHA 2. 3HAYHT, YHCIIO
KOBAJICHTHBIX CBs3ell paBHO 8§ (6+2=8). Yumrenr 3agaéT HABOIAIIMI BOIIPOC:
«Kax MooicHO 00bsACHUmMb  0aHHOe NPasulo ¢ NOMOWDLIO CHMPOEHUe KUCIOm»?
BelciymaB oTBETHI, JaHHBIC YYalIUMHCS, YIUTEIh MOKET OPraHM30BaTh KOPOTKOE
00CYy)K/IeHHE TeMbI C IIeJIbI0 HAIIOMUHAHUS O CTPOCHUH KUCIOPOJOCOACPKAIINX H
0ECKUCIIOPOJHBIX KUCIIOT. Y YeHHKH MOTYT Ha JIOCKE U300pa3HuTh CTPOCHUE OECKUCIIO-
POMHBIX KUCIOT. [lanee ydeHHKaM Mpe/iararoT 3a/laHue 1Mo ONOKY «/lesmenbHocmby.
B 0Gi0ke oTpaskeHbI pa3inuus B rpaguuecKux GopMyiax KHCIOPOAOCOACPKAIINX U
OECKUCIIOPOIHBIX KUCIIOT.

I
e T |




Yyarucst Ha 0CHOBE YCIIOBHOM CXEMbI PEAKIIMH JOJDKHBI HAITMCATh rPaUUSCKy O
(hopMyIty CEpHOU KUCITOTHI.

U3 storo Onoka ydeHHKaM TakkKe 3aJIal0T MO TOMY JKe MPaBUITY, MOACIHUPYS
Mexaam3Mbl peakiuii P,Os m CaO ¢ Bomoid, cOCTaBUTH rpadudeckue (popMysl
upodochopHOI KUCTOTHI ¥ THIIPOKCH A KalbIlHs. [1ociie OKOHYaHuUS IeATEIbHOCTH
yUUTENh 00pamiaercss K KiacCy ¢ UCCIe0BATEeIbCKUM BOIMPOCOM U IOIYYaeT UX
TUIOTEe3bl. B IieneHanpaBieHHON (opMe CTaBUTCsI UCCIESIOBATEIbCKHNA BOMPOC:
«Kax 6l pazvsicuume cmpoenue KUCI0m u OCHOBAHULL? »

IIpoBenenue ucciaea0BaHuA

HUccrnenoBanus MOKHO MPOBOIUTH B J1t000# (opme. {7151 ycBOeHHMST 9TOH TEeMBbI
M0JIe3HO OBLIO OBl HCIIONB30BATh, KAK M B TEME OKCUABI, METOA «/{HEBHUK U3 ABYX
yacreil». Yyaiumcs B rpymniax npejaraor Tadiuiry, KOTOpYIO HaJ0 3al0JIHUTS.

Uro GoJIbIIIe BCEro MPHUBJIEKIO MOE BHUIMAHHE B TEKCTE? IIpuunna sToTro

O0MeH u o0cyxaeHue nHGopMaunu
Yuurenas MpoBOAUT OOMEH U 00CYKIICHHE.

BrIBoALI 1 00001IIeHHSA
Y4YeHHKH 3aBEpIIAIOT YIPAKHEHUs U3 OJ0Ka « Ymo vl uzyuuau?» v JIenarT
000011IeHIE TIO TIOTYYEHHON HH(POPMAITHH.

Kuciorel B OCHOBHOM BEIIECTBA MOJICKYJIIPHOIO CTPOCHHUS, @ OCHOBAHUS —
HEMOJICKYIIIPHOT0. B MOJIEKy/Tax 0 CHOBaHHUH CYIIECTBYIOT HOHHBIC M KOBAJICHTHBIE
cBs3u. B monekyne H,P,0; conepxkures 12 6 u 2 T-CBA3H.

TBopueckoe NpUMeHeHue
B mensix ocymiecTBieHHS TBOPYECKOTO MTPEMEHEHHS YUHUTENb Mpe/iaraeT yJa-
muMcs BeInonHeHne 11-ro 3ananus u3 0noka «/Iposepvme uzyueHHoey.

Cpasnume cmpoenue monexyn H,S u SO,, senuuuny yenoswix césasetl u 00vsacHume
MU NPULUHBL.

S S
i o Yo
Obwvacuenue:

Monekynst H,S, u SO, umerot yrmoBoe ctpoenue. [IpuunHa ux yriioBoro cTpoe-
HUSI — DTO HAJIM4Ke CBOOOIHOM DIIEKTPOHHOM Mapkl B atroMax cepbl. B monekyne H,S
aTOM CEephI IMEET JBE CBOOOTHBIC DIICKTPOHHBIC TaphI, a B MoJieKyie SO, aToM cepbl
HMMEET OJIHY CBOOOMIHYIO MeKTpoHHY0 napy. B SO, yron cBsizu pasen 119,5° (u3-3a
HaJIMYUS OIHO 2JIEeKTPOHHOM mapsl), a B Monekyne H,S — pasen 92°.



OuenuBanue u peduiekcust

Ha sToMm sTame ypoka y4uTenb MOXKET MPEAJIOKHUTH BBHINOJHEHHE 3aJaHUN M3
onoka «/Iposepvme uzyuennoey. Eciu He XBaTaeT BpeMEHH Ha YPOKE, TO OCTaJIbHbIC
3a/laHUs] MO)KHO BBITIOJTHUTH JIOMa.

Ortan oueHNBaHus OyJeT NPOBEICH N0 KPUTEPHUIO: PA3bACHEHUE

I ypoBens II ypoBenn IIT ypoBens IV yposenn
C NOMOIIBIO YUHTEIIS C 3aTpynHEHUAMHI C ommbkamu IIpaBunbHO
Pa3bACHAET CTPOCHHE | Pa3bsCHACT CTPOCHHUE | Pa3bsCHAET CTPOCHHE | Pa3bACHIET CTPOCHUE
KHCIIOT ¥ OCHOBAHUHN KHMCJIOT M OCHOBAHUHM | KHUCJIOT U OCHOBAaHUM | KHUCIIOT U OCHOBAaHUM

Jlomamnee 3a1anue

3anmaéres 3aBepuieHue TabmMLbl B Onoke «Jomawmee 3adanue», TAHHOW B
yueOHuke. Yyamecs npu padoTe ¢ Tabluiei MOryT UCIIOIb30BaTh pa3HOOOpa3HbIe
npumepsl peakuuil. Hiske mokasan 3aBepII€HHBINA BapuaHT 3TOM TaOIMLIBL:

BTy OO S nog;‘?eH- Bermectsa, BCTynalonue B peaKiuio nog}lill]eﬂ-
peaxkuuro HBIH COMM HBII CONM
NaOH + HNO; — NaNOs + ... nopmasshas | | Ca(OH), + HCl — Ca(OH)Cl + ... OCHOBHAs
NaOH + 2HNO; — NaNO; + ... nopmashas | | Ca(OH), + 2HCl — CaCl, + ... HOpMAITbHAS
2NaOH + HNO; — NaNO; + ... nopmansnas | | Ca(OH), + 3HCl — CaCl, + ... HOPMaJIbHAsI
NaOH + H,SO, — NaHSO, + ... KHcHas Ca(OH), + H,SO, — CaSOy + ... HOpMaJTbHAs
NaOH + 2H,SO4 — NaHSO4 + ... KHcas Ca(OH), + 2H,SO4 — Ca(HSO,), + ... KHCTTast
2NaOH + H,SO4 — Na,SO, + ... nopmanenas | | 2Ca(OH), + H,SO4 — (CaOH),SO, + ... | ocuosuas
NaOH + H;PO4 — NaH,PO, + ... KHcas Al(OH); + HC1 — AI(OH),CI + ... OCHOBHasI
2NaOH + H;PO, — Na,HPO, + ... Kncras Al(OH); + 2HCI — AI(OH)CL, + ... OCHOBHast
3NaOH + H;POs— Na;POs + ... nopmanshast | | AI(OH); + 3HCl — AICI; + ... HOpMasTbHast




YPOK 4-5

TEMA 1.3. BNIUAHUE CTPOEHUA KUCNOT U OCHOBAHUN
HA X CBONCTBA

Cranpaprsl:

1.2.1. OOBsicHACT B3aMMHOE BJIMSHUE aTOMOB JAPYI Ha Jpyra B HeOpraHude-
CKHX M OPTraHUYECKUX BEIECTBAX.

2.1.1. OOBsICHSIET 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIUN C y4acTHEM Heopra-
HUYECKUX U OPTAaHMYECKHUX BEIIECTB.

ean o0yuenusi: OOBSICHSIET B3aMMHOE BIUSHHE aTOMOB B OCHOBAaHMSX, B
KHCJIOTaX U 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIUI C UX YUACTHEM.

HUurterpanus: ©. 2.1.1.

®opMbI 00yUeHHs: KOJJICKTHBHAS paboTa, HHAUBUAyallbHas pabora, pabora B
rpymnmnax

MeTonsbl 00y4eHusi: MO3roBOH IITYpM, 3X3VY, yTeHHE ¢ OCTaHOBKaMHU, BOIIPOCHI

Pecypcbl: yueOHUK, Qnumyapt u ap.

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

I9TAIIbI YPOKA

Ha sty TeMy oTBeieHO JiBa yaca.

I y4eOHbIii yac

MoTtuBanus

Ha mepBoMm ydeOHOM 4Yace HPOBOAATCS HCCIENOBaHHA Ha opTrodocdopHOi,
thocopuctoit u pochopHOBATUCTON KUCITOTAX.

Yuurtens A BBEJICHHS B TEMY HAIIPaBIIsET BHUMAHHE YUaIIuXcs Ha OJIOK MOTH-
Baruy. B Oroke maHbl HIDKEYK3aHHBIE PeaKIuu:

N32CO3 + HzSO4 — Nast4 + C02 + Hzo
Na,SO, + CO, + H,O — peakrus HE IPOTEKAET

Nazsi03 + C02 + HzO — Na2C03 + HleOg,
Na,CO; + H,Si0; — peaknus He MPOTEeKaeT

VYuuTens 3agaeT HaBOISILUE BOIPOCHL: «Habniodaemcs au Kakas-mo 3aKOHO-
MepHocmb 6 Imux peakyusax? Kax moocno cesasame 2my 3aKkOHOMEPHOCIb ¢ cocma-
6om u cmpoenuem Kuciom?» 1lonyduB onpenenéHHbIE OTBEThI, YUUTEIIb MOKET Op-




raHW30BaTh JUCKYCCHIO HA OCHOBaHHMH TEM, ITPOMICHHBIX B 8-0M Kiacce. Y YuTelb
OOBSIBIIICT UCCIIENOBATEIBCKUI BOMIPOC: KaK MOJICHO 00BACHUMb 63AUMHOE GJIUS-
HUe amoMo8 8 OCHOBAHUSX U KUCIOMAX U 3AKOHOMEPHOCTU NPOMEKAHUS PeaKyull
¢ yuacmuem smux eeuyecme? BCIOMHUHAIOT, YTO CBOMCTBA KHUCIOT OCHOBBIBAKOTCS
Ha JIETKOCTH 00pa30BaHUs HOHOB BOJOPOJIA, COMEPKAIINUXCs B MX Mojiekynax. O0-
palarT BHUMAaHUE HA TO, YTO MPU PACTBOPEHUH, IO/ ACHCTBUEM JUIIONEH BOJIBI, B
MOJIEKYJIaX KHCIOPOAOCOAEPIKAIIUX KUCIOT — CBSA3b MEKIY aTOMaMH KUCIIOpoJa U
BOJIOPO/Ia, & B MOJICKYJIaX OCCKUCIOPOIHBIX KHCIIOT CBSI3b MEXKJY aTOMaMU HEMe-
tamuioB ( F, Cl, Br, I, S) u Bomoposia cTaHOBUTCS CHIIbHOIIOJIIPHON M TIEPEXOUT B
HOHHYIO CBsI3b. B pe3ynbrare pa3pbiBa 3THX CBsi3ell 00pa3yrOTCsl B THAPATHPOBAH-
HOM BH/JIC KaTHOH H' M aHHOH KHCIIOTHOTO OCTaTKa.
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Jlanee yuurtenb 3a1a€T BBINOJIHEHUE paboThl U3 O10Ka «/Jesmenvrocmoy. [pu
BBITIOJIHEHUHU 3TOM pabOThl YYCHHKH Y3HAIOT, YTO B OTIMYUE OT OpTO(ochopHOit
KHCJIOTBI, OCHOBHOCTH (ocopuctoit u GochopHOBATUCTON KUCIOT HE COOTBET-
CTBYCT YHCIIy aTOMOB BOAOPOJa, BXOAAIIUX B COCTAaB UX MOJICKYIL. Yyenukn BCAYT
MCCIIEIOBAHUS 3aBUCHMOCTH JTOTO SIBICHUS OT CTPOCHHUSI KUCIIOT.

IIpoBenenune ucciaeq0BaHusA

VYdauTens MOXKET OpraHU30BaTh HCCIIEAOBATENbCKYI0 paboTy B J000# (opme.
Wcnonk3ys 3HaHMs, OTyYEHHBIE B 8-OM KJlacce, MOYKHO MPEUIOKHUTH BCEMY KIaccy
KOJIJIEKTUBHYIO paboTry Ha (iumaapte metonoM 3X3Y. 3apaHee BEMIarOT MOATOTOB-
JIeHHYT0 Ha durmaapte Tadmuiry 3X3Y.

3Haio Xouy 3HaTh VY3Han

Y4uurens BBIACHAET, YTO 3HAIOT M YTO XOTAT 3HATh YUYECHUKH, U COOTBETCTBEHHO
3TO OTMEYaroT B TabiuLe B cTonOMKax «3Hato» U «Xouy 3HaTh». Jlanee yuammuecs
YUTAIOT M W3Yy4arT 4acTb TEMbI, KOTOpas Ipelaraercs WUHAUBUAYAIbHO IS
Ka)KI0TO U3 HUX.

[Tocnennuii cTonOuk TabaMLB! « Y3HAD) yYaIInuecs MOTYT 3all0JIHUTh B HECKOJIb-
KMX BapuaHTax. [Ipy 3TOM KaxIblil y4aCTHUK IPYIIIbI IEMOHCTPUPYET CBOKO OIPELE-
NEHHYI0 UHPOPMUPOBAHHOCTH, a TAK)KE€ HABBIKM COTPYAHHYECTBA B rpymre. Pamm-
OHAJIbHBIA BapHaHT 3alOJHEHMS TaOIUIBI — 3TO KOTAA Kbl y4eHUK 0000IIaeT
CBOM MBICITH, OTMEYAeT UX, IPUKIICHBACT Ha QIUMYapT B CTONOUK «Y3Ham». [1o uc-
TEUCHUIO BPEMEHH YUUTEIIb CTABUT B U3BECTHOCTb, YTO IPOAOJDKEHHUE dTana Oyner
Ha cIeayloueM ypoke. M3-3a Toro, 4to mpoaobKeHHe 3TOro ypoka OyaeT mpoBo-
JUTHCSL HA BTOPOM Y4eOHOM Yace, YUHUTeNlb OCTaHABIMBACT YPOK HE3aKOHYCHHBIM
Ha JTalle IpOBEIECHUS UCCIETOBAHN.



II yueOnbIii yac

OTOT ypOK sIBISIeTCS MPONODKEHHEM TeMbl 1.3. YuuTens genaerT BBEACHUE B
YPOK C HCCIEI0BATEIbCKON pabOThI, KOTOpas OblIa He 3aBEepIICHA Ha IMPOILIOM
y4eOHOM "Yace. YUEHHKH MPOJOJIKAIOT padOTy B TeX K€ TPyImax, KOTopble ObLTH
OpraHU30BaHbl Ha POILIOM YPOKE.

IIpoBenenne uccieroBaHus

C ocraBIueicss 4acTblO TEMBI y4alluecsl 3HAKOMSITCS NPH HOMOIIM METona
YTEHHSI C OCTAaHOBKaMH. M3 3TOW 4acTH OHM Y3HAIOT O KOHCTAHTE AVCCOIMAINH HIIH
KOHCTAaHTE KHCIOTHOCTH, O KIacCU(UKAIUK KUCIOT B 3aBUCHMOCTH OT BEITUYHHEI
KOHCTAHTBI KHCJIOTHOCTH. B TO ke BpeMsi HCCIeNyIOT BIMSHUE HAa CHITYy KHUCIOT UX
CTPOEHMS], a Ha cuily KucoT thna HI'an uecnetyroT BIusHUE MOJIIPHOCTH U SHEPTUU
CBsi3eH. YUEHHKH JIeNaioT nay3y. Bo BpeMs may3pl yanuTens OOBSBIISIET BOTIPOCHI 110
97O vactu Tembl. [locne mepepbiBa YYeHUKH BEIyT MCCIICIOBAHHS NPUYUHBI TOTO,
nmoyemy B psily Kuciopogocoaepxkamux kuciot xiopa HCIO — HCIO, — HCIO; —
HCIO, cuna KucmoT yBeTuInBaeTCs, a XJIOpHAs KUCIIOTA CHITbHAS KUCIIOTA.

VM HartoMUHAIOT, YTO CBOIMCTBA OCHOBAHUI 0a3UPYIOTCS HAJIETKOCTH 00pa30BaHus
THIPOKCUJI-MOHOB. B 3TO Bpemst yuuTels NpuBjeKaeT BHUMAHNE YIEHUKOB K TEOPUH
AIIEKTPOIUTHYECKON ANCCOIMANNN, B KOTOPOW TOBOPUTCS, UTO TPH PACTBOPEHUHU
OCHOBaHHMH B BOJIE MO ACHCTBUEM JHUIIOJIEH BOJIbI, IPOUCXOAMUT PA3PHIB CBSI3H MEXKILY
Me — O, B pe3ynbTare 4ero o0pa3yroTcsi KATHOHBI METaljla U aHHOHBI THIPOKCH/
noroB OH . DTOT mporiecc YISHUKH MOTYT N300pa3uTh Ha JOCKE.

Jlenaror nepepbiB U YUSHUKU OTBEUYAOT HA BOMPOCHI YUHUTENS. YUCHUKH Jiena-
FOT 3aMETKH 00 W3YYCHHOM MaTepualie U M00aBIAIOT uX B Tabmuiry 3X3Y, koTopas
OBLJIa Ha TPOIILIIOM YPOKE, B CTOJIOHK « Y3HAI».

BrIBoALI M 00001IIeHHSA

Ha »Tom sTame ypoka Bce TPyHIBI IPEACTABISIOT CBOW 3aMETKH. Y YHTEIh MO-
JKET OpraHu30BaTh OOCYXKISHUS MX 3aMeTOK. lIpu oOCyX/IeHUU YYCHHKH, 3aaBast
BOTIPOCHI JIPYT JIPYTY, IPOSIBIISIOT € OOJIBIIYI0 aKTUBHOCTh. Y YUTEIIh BHUMATEIIb-
HO CIISIUT 3a MPE3CHTAIUSIMHI U OTIPEACIIIeT MOTPEOHOCTH YICHUKOB.




BoiBoaLI M 00001eHUS

Bo Bpems 00CyXIeHNs yUUTENb yXKe ONpeneii B 00bSICHEHNN KaKUX MOMEH-
TOB HYXJIAIOTCSl yUeHUKH. [IpuHSB 5TO BO BHUMaHHE, yUUTENIb 0000MAET YPOK H
naét cBo€ oObsicHeHue B Tabmuie 3X3Y cronduka «Y3Ham». YUEHUKHA TOXKE MOTYT
MPUHSTH Y4acTHE Ha ATOM dTare pa0OoThl. DTOT ATAIl YYUTEIh MOXKET ITPOBECTH Ha
OCHOBaHMM Merona «Bompoce. Ilpu ncciaenoBaHuM KakoW-TO YacTH TEMbI Y4U-
TeJIb, 3a/1aBasi HECKOJIEKO BOITPOCOB, TIOTYUJaET OTBETHI OT YUSHHUKOB U HA OCHOBAHUH
ATHUX OTBETOB MOXKET MPUUTH K OMPECIEHHON el U ceniaTh 00o0menus. Jlanee
YYEHUKH BBITIOIHSIOT OJ0K « Ymo vl uzyuunu? ».

B psany HF>HCl—-HBr—HI yBennumBaroTcs KMCIOTHBIE cBoiicTBa. [lpu-
YHUHOM ATOTO SBISIETCS YBEIMYEHHE MEXBbSAECPHOro paccrosHusi. OcHOBaHUS,
00pa3oBaHHbIC AKTUBHBIMH METAJJIAMH, — CHJIbHBIE 3JICKTPOJIUTHI, & OCHOBAHUS,
00pa3oBaHHBIC METAJUIAMH CpPEIHEH aKTUBHOCTH M NMACCHBHBIMU METaJUIAMH, —
ciabble 1eKTponuThl. OCHOBHOCTH CEPOBOAOPOAHON KHCIIOTHI OHpENeNseTcs
YHCIIOM aTOMOB BOJIOPOJIa COAEPIKAIIIXCs B €€ MOJIEKyIte, a pochOoprucToil KHCII0-
TBI — YUCIIOM THAPOKCHIIBHBIX TPYTIIL.

TBopuyeckoe NpUMEHEHne
Ha 3toMm stane yuntens o0paraeTcs K y4eHUKaM C BOIPOCOM:

Howemy A30MHASL KUCTOMA CUIbHEEe A30MUCMOU KUCIOMbL?

Obvscnenue:

B Mornekysne a30THOM KHCIIOTHI C aTOMOM a30Ta COEIMHEHBI JIBa aTOMa KHCJIOPO-
Jia, Kotopsle He Bxoaat B OH rpymnmy, a B Mosiekyse a30THCTON KHCIOThI C aTOMOM
a30Ta CBA3aH TOJBKO OJMH aTOM KHCJIOPO/Ia, MPUCOEAMHEHHBIN HEMOCPEICTBEHHO K
atomy asorta. [lonspaocts cBs3u O — H cunbHO yBenuuuBaercs. B pesynsrare 31010
BOJIOPO/] A30THOM KHCIIOTHI JIETKO OTIIETIISETCS, U KUCIIOTA SBISETCS CUIBHOM.

OuenuBanue u pedexcus

C uenbio peduekcHn y4MTeNlb MpejiaraeT IeJeHANPaBICHHOE BHIMOTHEHNE
3aanuil u3 Onoka «/Iposepvme usyuennoey. Jlpyras 4actb 3ajlaHuil MOXKET OBITh
MIpeUIo’keHa B Ka9eCTBE JIOMAIIIHETo 33/1aHusl.

OrneHnBaHKE IPOBOJUTCS HA OCHOBE KPUTEPUS: 0ObsICHEHUe

I ypoBens II ypoBenn IIT ypoBens IV ypoenn
C NOMOILBIO yUHUTEINs C 3aTpyAHEHUSIMHU C ommbkamu TIpaBunbHO 0OBSACHSET
0OBACHICT B3aUMHOE 00BACHSET B3aUMHOE 0OBACHSIET B3aUMHOE B3aMMHOE BIIHSHUC
BIIMSIHUEC aTOMOB B BJIUSIHUSIE aTOMOB B BIIMSIHUEC aTOMOB B aTOMOB B OCHOBAHHUAX
OCHOBAHHUSX U B KHCIOTAX | OCHOBAHWAX M KUCJIOTax | OCHOBAHHAX H KHCIOTAX U KUCTIOTax U
1 3aKOHOMEPHOCTH H 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
POTCKAHMs PEAKUMIA C X | ppoTexanns peakimii ¢ MPOTEKAHUSI PEAKIHI C MIPOTEKAHUSI PEAKIHI ¢
Yy4acTueM. HX YYaCTHEM. UX Y4aCTHUCM. HX YYaCTHEM.

I[OMaHIHee 3aJaHue
VYyeHukam 3a4ar0T MMOATOTOBUTD IMPE3CHTALIUIO HA TCMY: «Ponb Heopeanu4ecKux
seulecnt8 6 OpcaHU3IMe 4enoeexKar.



MNPE3EHTALMA
«PoJIb HEOPraHUYeCKUX BEIIECTB B OPraHU3Me YeJI0BeKa»

B xone peanuzanyuu cTaHIapTOB NP MOATOTOBKE MPE3CHTAMN OOJBIIOE 3HAYC-
HHUE UMEIOT TAKHE HaBBIKU YUYCHHKOB, KAK CAMOCTOSITEILHOCTh B 00Y4YCHUH, HUCCIIe-
JIOBaTeIbCKHUE CIIOCOOHOCTH, 0(hOpMIICHHE PE3yNIbTaTOB MCCICAOBAHNS U UX 3alld-
Ta, pa3BUTHE PEYH U OOLICHHUS.

[TosTomMy OoJbLIyI0O TONB3y JalOT JIOMAIlHUE 33JaHUsl 1O IOATOTOBKE
npe3eHTanui. [IpeseHTanuo yqamnmecss MOTyT BBIIOJIHSTH IO CBOEMY YCMOTPEHHIO
WHAMBHIyaJIbHO, TTapaMH, TPYNIION WM KOJUIEKTUBHO. OIMH YPOK YUHUTENb JOIKEH
MOJTHOCTBIO MOCBATUTH MPOCIYIINBAaHUIO Npe3eHTanni. OlieHnBaHue pe3eHTaluil
YUUTEIb MOXKET IPOBOIUTD JTIOOBIM METOZOM.

W3 panee n3yueHHbIX TeM (10 XUMHUH U OMOJIOTHN ) YYEHUKHU POUH(POPMUPOBAHBI
0 TOM, YTO JII HOPMAJILHOTO (PyHKIIMOHUPOBAHHUS YEJIOBEUYECKOT0 OPraHu3Ma BaKHO
Hamuune 30 xumuueckux snementoB (C, H, O, N, P, Ca u np). 13 3TuX 351eMEeHTOB
66% BXOIAT B COCTaB MUHEpaJbHBIX (M3 HUX OK0i0 60% Bombl) BemiecT, a 34%
B COCTaB OpraHuueckux BemiecTB. OCHOBHYIO YacTb MMHEPAJIBHBIX BEIIECTB
COCTABJISIOT COJIM. B OCHOBHOM OHUM HaxXoAsATcs B KJIETKaX B paCTBOPEHHOM BHJIE (B
BUJI€ KATUOHOB U aHWOHOB).

IIpy moOArOTOBKE NpPE3eHTAlMU YYEHUKU JIOJKHBI BBIICHUTH CIIEAYIOLINE
BOTIPOCHI:

— Kakne Heopranmueckre BEIIECTBA CYIIECTBYIOT B OpPraHU3ME uenoBeka’?

— Kakue (yHKIUH BBIOTHSIOT 3TH BelecTBa?

— Kakne ocnoxHeHNs MOABISAIOTCS MPU HEJOCTATKE 3TUX BELIECTB?

— Kakumu nyTsaMu 3TH BemiecTBa MOCTYHAOT B OPraHU3M (C MOMOUIbIO0 KaKHX
MHUILIEBBIX MPOTYKTOB)?

— Kakwue nocienctust HaOMIOMAIOTCS PH MOCTYIUICHUN B OPTaHNW3M BELIECTB U3
3arpsI3HEHHON OKpYXKaroIlen cpesbl?

— KaxkoBa posb 53K0JI0rMY€CKH YUCTHIX MMPOAYKTOB B TOBCETHEBHOM KU3HU? U JP.

OneHnBaHME IPE3CHTAIIMN YUYUTEb MOKET poBecTH 1o 100 GarbpHoi cucteMe.

Paznenenne 0anioB npy OLEHUBAHUH MOKHO MTPOBOAUTH CICAYIOLIMM 00pa3oM:

1. Ilonnoma u Hayumwlil xapaxkmep npezeHmayuu — maxcumym 50 6annos;

2. Ilpedcmaenenue npezenmayuu — maxcumym 25 oainos;

3. Kauecmeo noozomosnennocmu npedcmagieHHol pabomel — maxkcumym 25 6ai-
7108.



YPOK 7

TEMA 1.4. CTPOEHUE CONEN. BANAHUE CTPOEHUA COJIEN HA NX
CBONCTBA

Cranaaprsl:

1.1.1. Pa3bscHsieT cocTaB, CTpOCHHE, (PU3NUYECKIE CBOMCTBA BELIECTB (Heopra-
HUYECKUX U OPTAaHUYECKHX ), TOTOBUT IPE3CHTAIUH.

2.1.1. OOBsACHSET 3aKOHOMEPHOCTH MPOTCKAHMsI PEAKIUil ¢ yyacTHeM Heopra-
HUYECKUX U OPTaHUYECKUX BEIICCTB.

Heuan o0yuenusi: OOBSICHAET CTPOCHUE COJIEH U 3aKOHOMEPHOCTH MPOTEKAHUS
peakuuii ¢ yuacTUEM COJeil.

Hurerpammsa: ©. 2.1.1.,2.1.3.

®opMbI 00yUeHHs: KOJUIEKTHBHAS paboTa, paboTa B rpymmmax

MeToabl 00y4Y€eHHUsi: MO3TOBOH MITypM, KJIacTep

Pecypcbl: YueOHUK, pa3aaTodyHbIil MaTepual, (IUmIapT, Tadauma u Jp.

IOTAIIbI YPOKA

MoruBanus

Y4eHMKN BCIIOMMHAIOT YCJIOBHUSI MPOTEKAHHUS PEaKIMH MEXIY COJISAMH U KHCIIO-
TaMM U OTBEYAIOT HA HABOSIIME BOIIPOCHI YUUTeIsl: «Habniooaemces au kaxas-mo
3aKOHOMEPHOCHb 8 NPomeKanuu Smux peaxyuti? MooicHo au cea3amy 5my 3aKoHOMep-
HOCIb C COCMABOM U CMPOEHUueM coiel?», OTBedasl Ha TaKue HaBOAALINE BOIIPOCHI,
JIeJIat0T BBE/ICHUE B HOBYIO TEMY.

NaHSO,+ NaOH — Na,SO, + H,O
Na,SO, + NaOH — peakuus He npoTeKaeT

Cu(OH)CI +HC1 — CuCl, + H,0
CuCl, + HCI — peakiiust He mpoTekaet

I[anee, YUHUTCIIb peajiaracT MpoBECTHU pa60Ty, KOTOpad JaHa B Omoke ((ﬂeﬂmeﬂb-
nocmoy. B Grnoke OTpaKCHbI CXCMbI pCaKI_II/IfI NOJIYYCHUA PA3JINIHBIX TUIIOB coJIei.

NI, Na,SO,
H,S0, M, NaHSO,
—H,0

2

“KOH, NaK SO,

-H,0




+HCl
Tzco’ Ca(Cl,

Ca(OH), ;5 Ca(OH)CI —

M, CaClBr

Ucnone3ys rpaduyeckrie GOpMyibl KHCIOT U OCHOBAHUH, YYCHUKU JIOJDKHBI
COCTaBUTb MPaBUJIIA JIJISl COCTABIICHHS rpaduuecKux GOpMyIT HOPMAITbHBIX, KUCIIBIX,
OCHOBHBIX, CMEIIAHHBIX U JABOWHBIX COJEH. DTy AESITeThbHOCTh YYCHWKH MOTYT
MpOBOIUTH B Tpyrmmax. [locie BBIABHHYTBIX ONPEISIEHHBIX MBICICH YYaluXxcs ¢
LENBI0 TPOBEICHUS UCCIICJOBAHHS YUUTENb CTaBUT MCCIIENOBATEIbCKHI BOMPOC:
Kax mooicno obvsicnums cmpoenue conell u 3aKOHOMEePHOCU NPOMeKAHUs PeaKyutl
¢ yuacmuem coneu?

IIpoBenenne uccjaen0BaHUs

Yuurens AeTUT YICHUKOB Ha TPYNIBI U Ja€T COOTBETCTBEHHBIE 3a/IaHUS Ha pa-
00YMX JIMCTaX: COCTAaBUTH rpaduueckne (HopMyIsl HOPMATBHBIX, KHCIIBIX, OCHOBHBIX
Y JBOMHBIX COJIEH Ha OCHOBE COOTBETCTBYIOIIMX UM KHUCJIOT U OCHOBaHUU. Kaxxnas
TpyTIa MOTyYaeT pa3aaTOYHbIi MaTepualt, 3aJaHus Ha pabodYrX JTUCTaX MOXKHO /1aTh
B ciienyromeit popme:

1. Cocmasvme epaguueckue hopmynvl 03MONCHBIX CONEU CEPHOU KUCTOMbL U
oatime um HA36aAHUS.

CepHas Kucinora

2. Cocmagbme epaguueckue opmyivl 603MONCHBIX COLEL CEPHUCMOU KUCTOMbL
u oaume um Ha36aHUsL.

CepHI/ICTafI KHCJIOTa

3. Cocmasvme epaghuneckue Gopmynvl B03MONCHBIX CONeEll 2UOPOKCUIA ANIOMU-
HUsL U Oaiime UM HA36aHUSL.

T'uppokenn
AITFOMUHUS




4. Cocmagvme epaghuueckue Gopmynvl 603MONCHLIX CONEU 2UOPOKCUOA KATTbYUSL
u oaume um Ha36aHUsL.

T'unpoxeun
KaJlbILHs

VYuuTens npepiaraeT ydeHUKaM B IPyNNax 3aJaHUE C O3HAKOMJICHUEM TEMBI.
OH MOXET MCHOJIB30BaTh IJIS ATOW LEJN Pa3JaTOYHbI MaTepuanl COOTBETCTBYIO-
IUX TeM §-ro Kiacca. YUEHUKH YHTAIOT TEMY M JENIAI0T 3aMETKU. Y UUTENb JAET
onpenenéHHoe HampapieHue o teme. Ha ocHoBaHMM pa3naToOdyHOro Marepuana,
MOAXOJIS K TPyMIaM, AejiaeT KOPOTKHE HAIIOMHHAHHSI O THIIAaX COJIeH, O crocobax
MIOJIy4EHHSI COJIEH.

Oo0MeH 1 00cy:k1eHHe MH(poOpMAMHT
VueHnKn JIenaroT NPe3eHTANH HCCIIEA0BAHNM, BEIYT 00CYKICHHE.

BrIBoabI 1 00001EHUST

[TonsTHO, 9TO Tpaduyeckue GopMyIbl HOPMATBHBIX, KACIIBIX, OCHOBHBIX JABOM-
HBIX COJIEH M CMEIIaHHBIX COCTABIIAIOT, HA OCHOBE IpadyudecKuX GOpMyI KUCIOT U
ocHoBaHuil. Hanpumep, nmpu 0O0pa3oBaHHH HOPMAJBHBIX, KHCIIBIX, JBOWHBIX COJICH
aTOMBI BOIOPOAA B KUCIIOTAX 3aMEIIAIOTCS aTOMaMH METAJIIOB COTNIACHO UX BAJICHT-
HOCTH.
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Na-0""0 ~07 70
Cynepam kanus-nampus Cynopam rkanvyus

[Ipu oOpazoBaHMM OCHOBHBIX M CMEMIAHHBIX (2 TaK jk€ HOPMAIBHBIX) COJEH TH-
JPOKCHJIbHBIE TPYIIIBI B MOJIEKYJIaX OCHOBaHMH 3aMEIIAIOTCSl KUCIOTHBIMU OCTaT-
KaMH COIVIACHO MX BAJICHTHOCTH.
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Al-O-H
cl “O-H
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DTO MOXHO OOBSCHHTBH OMOJHUTEIHFHO HAa HECKOIBKHX TPUMEpPax peakiuil.
Yuurtenb yka3blBaeT Ha TO, YTO KUCJIbIC U JIBOHHBIC COJH IMOJy4alOTCs U3 MHOTO-
OCHOBHBIX KHCJIOT, @ OCHOBHEIC U CMEIIAHHBIE COIM — OT MHOTOKHCIIOTHEIX OCHO-
BaHW. YUUTENL OTMEUAET, YTO KUCIIBIE CONIM, KaK KUCIOTEI, @ OCHOBHEIE COJH, KaK
OCHOBAaHHUSI, BCTYAIOT B HEKOTOPHIE PEAKIIHH.

H,SO, + 2NaOH — Na,SO, + 2H,0
NaHSO, + NaOH — Na,SO, + H,O
Cu(OH), + 2HC1 — CuCl, + 2H,0
Cu(OH)CI + HCI — CuCl, + H,0
Yuurens 3a1a€T BBIOTHEHHE OJI0KA « Ymo bl uzyuunu? ».

[Ipu 3amemniennu atoMoB Bojopoza B mosiekyie H,SO, aByms pa3nuyHbIMU ato-
MaMH METaJIJIOB NIOIy4aeTcs IBOMHAs COJib, a IPU 3aMELIeHUH THAPOKCOTPYII B MO-
nexyne Ca(OH), ¢ mByMsI pa3HBIMHU KUCIOTHBIMH OCTATKAMH ITOTYIAETCSI CMEIIaHHAsT
conb. [Ipyu B3aMMOIEHCTBIH KUCIBIX COJNEH C MIeI0o9aMi 00pas3yroTcsl HOpMaibHbIC
WJIM IBOMHBIEC COJIM, a MIPU B3aUMOJICHCTBUH OCHOBHBIX COJICH C KUCIOTaMH 00pasy-
FOTCSI HOPMaJIbHBIC WM ke cMemanubie comu. [Tpu ruapomuze Cu(NOs), oOpa3syercs
Kucias cpena, a mpu ruaponnze CH;COONa o6pasyercs memoqnas cpena.

st 00BsICHEHUS 3HAYCHUSI STOW TEeMBI B OOYUCHUH, YUUTEIh HAMIPABISICT BHU-
MaHHE YUYEHUKOB Ha 0JIOK «Poiib XMMHUM», B KOTOPOM JlaHa WHGOpMALIHsI O POIH U
3HAUCHWUH, KUCIIOT M COJICH B MIOBCCAHECBHOM KU3HU.

B pesysbraTe ruaposMsa coJsieil cpefia B pacTBOpe MOXKET GBbITb KHCJIOH, HEHTPaJbHON
WM 3Ke 1eJIoYyHOM. Ha HeKOTOpo# NpoAyKIMK, HCIO/Ib3yeMOH B 6bITY (HanpuMep, BJIaXHble
caneTKH), yKasbIBaloT okasaTesib pH.




BHPIBY Ha LlIKaJie JaHbl TOKa3aTeJan pH HEKOTOPBIX Cpen.
xne6
HKenynounsti cox KpOBE

yKeycuas kueiota KOPOBBE MOTIOKO
an PaspLIXHTEE THAPOKCHIL HATPHS

A0 ICBas BOAA

JIHMOHHBIH COK

e v ey

awmeTu-

JMpoBaHHas
TOMATHBII COK Boa

Mopekas
Consnas Kucnora BOZIA

BemecTBa, co3faroniye CUJIbHO KHUCAYI0 WM JKe IeJIOYHYI0 Cpefy, 06/1a/jaloT
pasbeJaoUMU (eJKHMH) CBOWCTBAMH, MPH HCIOJb30BaHHH KOTOPBIX TpebyeTcs
OCTOPOXHOCTb. Bo BpemMA paﬁOTbl C 3TUMH BelleCTBaMH HeOGXOAHMO I10JIb30BAThCA
3alllMTHBIMU IepYaTKaMHu. Ha yhnaxKoBKe TaKHX HpO,C[yKIU/Iﬁ CTaBUTCHA yKasaTeJlb "ea—
Koe BelecTBo”.

Ykazamenw edkozo sewecmea

TBopueckoe NpUMeHeHHue
VYuurens 3amaét BeimonHenue 9 u 11-ro ynpaxuenuit n3 Onoxa «/Ipogepvme
U3YUEHHOe ).

Cocmagvme epaghuneckyto gpopmyny opmogpocghama xanvyus.

Obvacnenue:

Dopmyna oprodocdara kanpuus Caz(PO,),. Ero rpaduueckyro Gpopmyny Mox-
HO M300pa3uTh HA OCHOBaHWHU Tpaduyeckoil popmyiasl opTohochHOpPHON KUCIOTEHI.
Jst aTOTrO 3amuchiBaeM ABe rpaduueckue GopMynbl opToHoCHOPHBIX KUCIOT APYT
HOJI IpyTOM, 3aMellaeM 6 aTOMOB BOJOPOJa B MOJIEKy/IaxX Ha 3 aToMa KaJbIus.

H—-0 0
AN - N
H—O;P:O Ca\O_P:O
H—-0 /O/
= C
H=0_ ~0
—O—P= O—P=0
ﬁ S/P_O Calys

Kaxue peaxyuu npomexarom? Obocuyiime c0u MbiCu.
Na,HPO, + NaOH —
NaH,PO, + NaOH —
NaH,PO; + NaOH —
Na,HPO; + NaOH —




Obwvscnenue:

Na2HPO4 + NaOH — Na3PO4 + HzO
(peakuus mpoTekaet moromy, 9yro Na,HPO, xucnas coin)

NaH2PO4 + NaOH — Na2HPO4 + Hzo
(peakums mpoTekaet moromy, uro NaH,PO, xucnas comn)

NaH2PO3 + NaOH — NaQHPO::, + Hzo

(peakums mpotekaet moromy, yro NaH,PO; xucnas comn)

NazHPO3 + NaOH —
(peakrus HE TIpOTeKaeT moToMy, uro Na,HPO; HopMansHas coib)

OuneHnnBaHue

U peduiexcust

B nensx pednexcun yuntens 3a1aET BHIIONHEHHE YIPaKHEHUH 13 010Ka «/Ipo-
sepbme usyyennoey. Yactpb 11eneco00pa3Ho BHIOPAHHBIX YIPAKHEHUH JleacTcs B
KJ1acce, a pyras 4acTbh 3a/1aéTCs Ha JOM.

OrneHnBaHNEe TPOBOJAUTCS HA OCHOBE KPUTEPHSL: 00bACHEHUE.

I ypoens II ypoBenn III ypoBenn IV ypoBens
C nomoIbko C 3aTpyaHECHUSAMH C ommbkamu [IpaBunbHO
yauTens 00bSICHACT 00BsACHSET 00BsACHSET 00BsCHSIET
CTpPOEHUE coslel U CTpPOEHHUE coslel U CTpPOEHUE coiel 1 CTpPOEHHE coel 1
3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH 3aKOHOMEpPHOCTEH
MPOTEKaHMsI PEaKLUil ¢ | MPOTEKaHMs PeaKkUil ¢ | MPOTEeKaHUs PeakUUil ¢ | IPOTEKaHUs peakLui
Y4acTUEM COJIEH. y4acTUueM coliell. Y4acTUEM COJIEH. C y4yacTHEM COJIEH.

JlomamHee 3a1aHue

B kadecTBe JIoOMAIHEro 3a/IaHKsl YUUTENb MPEJiaracT 3aBepIiuTh Ta0HILy, OTpa-
JKAIOMIYI0 BOKHBIC XUMUIECKHE CBOMCTBA coeld. OIuH U3 3aBEPIIEHHBIX BAPHAHTOB
TaOHITBI, KOTOpAs JaHa KaK JOMaIllHee 3afaHue, BRIVISINT TaK, KaK TIOKa3aHo HIDKE:

Bewecmea, Venosus npomexanus peaxyuii
ecmynarowue 8 (B kaxom cryuae u npu Kakux Ipumepur
peaxyuro VCIL0BUAX npOMeKaem peakyus?)
Kaxpiit npeapaynmii Mmetasmn
B BBITECHUTEIBHOM PSI]
COJIb MeTaul pARy Fe + CuSO4 — FeSO, + Cu
BBITECHSIET U3 PacTBOpPA COJIN
HOCIeTYIOINH MeTasu
Bpsany F-Cl-Br-1
He- KaXKIbIN Mpeibl ui
conb IR IPEHBHIYIT 2KBr + Cl, — 2KCI + Br,
MeTaT TaJOreH BBITECHSIET U3 COJIH
MOCJIEAYIOUIUH rajloreH.




Si0, - P,0, ~ NO, - CO,

KHCIIOT- 2 N
. Kbl peIbIayImil
colb HBbIi . t .
oxena OKCHJI BBITECHSICT U3 COJIU CaCOs + SiO, —> CaSiO; + CO;

HOCJ'Ie}IyIOIJ.IPIf’I OKCH/I.

CuIIbHBIE KMCIIOTBI BHITECHSIOT
U3 conelt cnadble KHUCIOTHI.
Ecnu cuibl KUCJIOT OIMHAKOBBI
Coib | KHUCNIOTa | (Hampumep, COJsHas M a30THAs),
TO peaKUust POTEKAET IPU
YCJIOBHH BBIIIAJICHUS OJHOTO M3
BEIIECTB B OCAJIKE.

CaCO; + 2HCl — CaCl, + CO, + H,O
AgNO; + HCl — AgCll + HNO;

Peaxnns mexy pacTBopamu

COJIb ocHo- coJieil u menovel mpoTeKaer 10 Ba(OH) + Na:SO, — BaSOsl +2NaOH
BaHHUe m P A 2KOH + CuCl, — Cu(OH),l + 2KCl
KOHIIa, €CJIH 00pa3yeTcsi 0CaIoK.
KHcas - Kucneie conu Betynaror B NaHCO; + NaOH — Na,CO; + H,O
COJlb e PEaKIUIO C LIeJIOYaMH. NaHSO, + KOH — NaKSO, + H,O
OcH};(;B_ - OCHOBHEBIE COJIH BCTYIAKOT B Ca(OH)Cl1 + HCI — CaCl, + H,O
ol PEaKIINIO C KHCIOTaMH. Ca(OH)C1 + HNO; — Ca(NO;)CI + H,O
Peakuust Mex1y OCHOBHBIMH
OCHOB- COJISIMH U [IEJI0OYaMH [IPOTEKAET
Hast 11e10Yb Cu(OH)CI + NaOH — Cu(OH),} + NaCl

JI0 KOHIIa, €CIIH 00pa3yeTcs
0CaJIoK.

COJIb

YPOK 8

OBOBLUAIOLW NI YPOK
O000menne nzydennoro B I pasnese

Yyurens T0HKEH UMETh B BUY TO, 4TO 0000IIar0IINe YPOKH — HECTaHIapTHBIC
YPOKHU. DTOT YPOK CIYXKHT JIISl YUUTEISI TPOBEPKOH JOCTHKECHHUS TIeNiell 00yueHUs
B KOHIIC TOM WJIM WHOW y4eOHOW €IUHHIIBI, TIOMOIII0 pu mpoBeneHun MCO,
SIBIIIETCSI YPOKOM TIOBTOPEHHUSI MPOMAEHHBIX TeM. Bo BpeMs 3Toro ypoka y4uTelnb
oOpaiaeT BHHMaHUE Ha CaMble OCHOBHBIE MOMEHTHI IMPOWICHHOTO. Ydaluecs
YIACSIOT NOJDKHOE BHUMAHHE 3TUM MOMEHTAaM, M 3TO OKa3bIBaeT IMOMOIIL IpU
JTATbHEHTIIEM N3yYeHUH HOBBIX TeM. [Ipu mpoBeneHrr 0000Mar0NX YPOKOB OUeHb
MOJIE3HO, YTOOBI YUYHTEIh OOpaTHII JIOJKHOE BHHUMAaHUE HA YPOBCHB JIOTUYECKOTO
MBIILICHUS YUaIUXCA.




YPOK 9

MANNOE CYMMATUBHOE OLLEHUBAHME - 1 (MCO-1)

1. Onpenenure psiji MOCIEIOBATSILHOCTH YBEIHMUCHHS KUCIOTHBIX CBOMCTB CEPOBO-
nopoaHoi (1), cepamctoii (2) u cepHO# (3) KHCIIOT.
A)1,2,3 B)2,3,1 01,3,2 D)2,1,3 E)3,2,1

2. I'pacpraeckme GpopMyIbl KaKHX OKCHOB JaHBI TIPABUIHHO?

ﬁ /0\
1. S 2.C=0 3. C\r /Cr
o0“ > X0 -6

A) Tonmpko1 B) Tonmpko2 C) Tompko 3 D)1,2 E)2,3

3. B monekymax cepauctoir u MetadochopHOl KHUCIOT YHCIO aTOMOB KHCIOPOAa
oMHaKoBo, a uncio OH rpynm pazmunyHo. OObsICHATE TPUYHHY.

4. [Mouemy npu peakrmu 1 momnst AI(OH); ¢ 1 mosrem HCl 06pasyercs AuruapoKcocods,
a ipu peakmu ¢ 1 mons H,SO, — ruapokcocons?

5. OnpenenuTe YUCIIO M-CBsI3€H B MOJIEKyJIe TTIeHTaokcuaa audocdopa.

6. Beruncimure kakoit 006EM Bogoposa (H.y.) BeLiessieTcs Ipu B3aumozeicteuun 0,5
MOJTb OCHOPUCTOH KUCIOTHI C U3OBITKOM KaJIbIIHs?

7.
Yucao Mok CBsA3€l B 1 MoJie BelecTBa
BemectBo
HOHHAs KOBaJICHTHAs

Fez(SO4)3 X y
OmpenenuTe X U Y.

X y
A) 9 12
B) 6 18
C) 6 12
D) 3 18
E) 3 16




8. Pacnipenenure KUCIOTHI B TAOMHILY.

OCHOBHOCTbB KHUCJIOT
OHOOCHOBHEBIE TpéxocHOBHBIE
1. xJIOpHas KucioTa 2. hocopHOBaTHCTAS KUCIOTA
3. oprodochopHas Kuciora 4. GopHas KHCIIOTa

5. ¢TOopoBOIOpOIHAS KHCITOTA

9. 3aBepmmre cxemy.

—__

y

Kucnopoo- Kucioma |——— | beckucinopoo-
Hast Has

4 4

4

—__

1. XJIOpOBOAOPOIHAS KACIOTA 2. yKCyCHasi KHCIIOTa

3. CCpHad KHUCJI0Ta 4. CCPOBOAOPOAHAA KUCIIOTA

10. CocraBbre Gopmyiy crpoeHus okcuaa mapranma(VI).

11. Kakue peakunu npotekatot? O00CHyHTE CB
1. K,HPO, + NaOH —
2. KH,PO, + NaOH —
3. KH,PO; + NaOH —
4. K,HPO; + NaOH —
5. KHSO, + NaOH —

OHU MBICJIH.

12. CpaBuute dopmyisl crpoenus monekyn SO; u BF;. Kakumu cxoxumu u otiu-
YUTEIbHBIMU YePTaMH 00JIalal0T 3TH MOJIEKYJIbI?




Il PASAEN

NPEAEJIbHbIE ATMDATUAYECKUE YTJIEBOAOPOAbI

TEMA 2.1. TOMONOIMYECKUW PAL ANNKAHOB, SIEKTPOHHbIE U
FPAOUNYECKUE ®OPMYJIbl UX MOJNEKYJ

TEMA 2.2.MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ1 AIKAHOB
TEMA 2.3. 'BOMEPUA AJIKAHOB

TEMA 2.4. HOMEHKJIATYPA AJIKAHOB

TEMA 2.5. HAXOXAEHUE B MPUPOAE U CINMOCOBbI MONTYYEHUA
AJIKAHOB

TEMA 2.6. DUBUYECKUE U XUMUYECKUE CBONCTBA AJIKAHOB
NMPAKTUYECKAA PABOTA N 1. ONPEAENEHUE KAYECTBEHHOIO
COCTABA YIIEBOAOPOAOB

Cnanpaprsl, peqycMoTpeHHble 1is peanausanun: 1.1.1., 1.3.1., 2.1.1.,
2.2.1.,2.2.3.,3.2.1.

OOparmasi BHUMaHUE Ha TO, YTO YUYEHHKH U3 Kypca 9-ro Kiacca yKe UMEIOT
onpenenéHHble MpPeACTaBIeHUsT 00 OpPraHMYECKUX BEIIECTBAaX, OCHOBBIBASIChH
Ha TpeOOBaHUAX KyppUKYITyMma, B 3TOW yuyeOHOW enuHHIIE OHU OyIyT CaMOCTO-
ATEJILHO OBJIaJieBaTh MH(OPMALUEH O TOMOJIOTHMYECKOM DS, AIEKTPOHHBIX U
rpaduueckux (opmynax, H30MEPHH, HOMEHKIAType, HaXOKICHUU B MPHPOJE,
MOJTY4YEeHUH B Ja0OpaTOPHU U B POMBILIICHHOCTH, (PU3MYECKUX U XUMUYECKHX
CBOICTBAX aJKaHOB. YUEHUKH OyJyT FOTOBUTH MPOEKTHI M MPE3CHTAIINN Ha TEMY
0 MPUMEHEHUH aJKaHOB. B KoHIIe y4eOHOH eMHUIIBI lTaHa IpaKTHYecKas padoTa
Ha OIIpeJieJIeHHe KaueCTBEHHOI'O COCTaBa YIIIEBOJOPOIOB.




rOMOJIOTUYECKUW PAJ AJIKAHOB, SJIEKTPOHHDIE U
FPAOUNYECKUE ®OPMYJIbl UX MOJIEKYN

Cranagaprbl:

1.1.1. Pa3pscHsieT cocTaB, CTpoeHHE, (U3NUECKIE CBOIICTBA BEIIECTB (Heopra-
HHUYCCKUX U OpI‘aHI/IT-IeCKI/IX), TOTOBUT IPE3CHTAINH.

1.3.1. CocraBuseT u pemiaeT 3a/1a4u, CBI3aHHBIE C COCTABOM M CTPOCHHEM He-
OpPTaHUYECKUX W OPTaHNYECKUX BEIIECTB.

Ieab o0yuenusi: Pa3bsicHSIA CTpOEHHE aJKaHOB, ITPOBOJIUT COOTBETCTBYIOIINE
BBIYMCIICHUSI.

Wurerpanus: M. 3.1.2.,3.1.3.,3.1.5,, ®. 2.1.3.

®opmbl 00yYeHUsI: KOJUICKTHBHAs paboTa, paboTa B rpymmax

Mertonsb! o0yuenusi: Mmo3rosoit mtypm, MHCEPT

Pecypcesbi: YueOHMK, paboune JIUCTbI, GIUITIapT,
https://www.youtube.com/watch?v=yT 5xGSrQQI

I9TAIIbI YPOKA

MoTuBanusa

Ha sToM ypoke ydeHHKH OBIaICIOT HOBBIMU 3HAHUSIMH M HABBIKAMH 00 ajKaHax,
OCHOBBIBasICh Ha MH(OpMannu, NOMydeHHOH B 9-M Kinacce. UToObI BBI3BaTh HHTEPEC
K TeMe, YUUTEeIb HalpaBiIsieT BHUMAaHNE YIEHUKOB OJOK «Momuseayusy. B nannoi
MOTHBALIMHU [IOKA3aHO, YTO BOKPYI' OAHOTO, IBYX U TPEX KBaAPAaTHBIX CTOJIOB COOT-
BETCTBEHHO PACIIOJIOKEHBI YETBIPE, LIECTh U BOCEMb CTYJIbEB. Y UEHUKH JOJIKHBI
orpenenuTh (GopMyITy JIMHEHHON 3aBUCHMOCTH CTYJIBEB OT CTOJIOB (y = 2X+2; 31eCh
X — YHCJIO CTOJIOB, Y — YHCJIO CTYJIbEB). DTy YacTh ypOKa MOXKHO HAIVISIIHO TPOBECTH
B KJIacce. Yyaluecsl XOpoIlo MOHUMAIOT 11e1b MOCTaBICHHBIX TPeOOBaHUM, eciu
caMH IIPY 3TOM IIPUHMMAIOT y4acTHe. 3Ha4€HHE 3TOro 0JI0Ka B TOM, YTO [IOCIIE Pa3b-
SCHEHHUS CBSI3U MEXAY NPUBEAEHHBIM NPUMEPOM U CTPOEHHEM AJIKAaHOB, YUUTENb
HaloOMHUHAET O MOJIy4eHHOH HH(pOopMannu 00 ajaKaHax B 9-M Kinacce. YUUTeNnb CO31aET
YCIIOBHSL [UIsl OTBETOB Ha HABOJSILME BOIPOCHI, a TAK)KE OPraHU3yeT AUCKYCCHIO BbI-
Bozia o0miel (opMyIbl alnKkaHOB. 3aJal0T MCCIeIOBAaHNE 3a/laHuil Onoka «/Jesmens-
Hocmby (MHIUBUIyalIbHO, TIApaMHM, TPYTIIAMH, KOJUIEKTUBHO). B aTOoM Onoke naHa
UH(OPMAIHS O TOM, YTO B HOPMATLHOM COCTOSTHHH aToM yraepoaa (2s2 2p*) odpasyer
«coemuueHue» ¢ hopmynoit CH,.

VYuurens oOpamaercs K y4eHUKaM ¢ BOIIPOCAMHM, KOTOPBIE TaHbl HUXKE:

«Cywecmayem nu gewjecmao ¢ popmynou CH,? Obvacnume npuuuny. Kax mooic-
HO 00BCHUMb 00PA308aHUE MOLEKY bl MEMAHA U3 AMOMO8 Yenepood U 8000pooa? »



Bo BpEMs O6CY)KI{CHPII71 BBIABJIAIOT, YTO M3-3a HCBBINIOJHCHUS IIpaBUjia OKTCTOB,
Beriectsa ¢ popmynoit CH, e cymectByer. [Ipu o0pazoBanuu mosexynsl CH, atom
yriepoaa Bo30yxkaaercs, 3a c4éT 4 HecrapeHHBIX 3JIEKTPOHOB IMPOUCXOAUT MPUCO-
enuHeHne 4 aTOMOB BOJIOpoJia. YUuTelb o0pariaercs K Kjiaccy co CIeIyIoNHM HC-
CJIEIOBATEIILCKUM BOMIPOCOM: «KaK MOJICHO pPA3bACHUMb CMPOeHUe AIKAHO8 U HA
OCHOBAHUU DMO20 NPOBOOUMb COOMBEMCMBYIoUUe PACUémul? »

IIpoBenenne uccjienoBaHus

JJ1st TOTO UTOOBI OJHMKE TTO3HAKOMHTHCS ¢ TEMOM, MOXKHO TOJIh30BaThCsl Pa3HBIMU
MeTonamu o0ydeHus. L{eneHamnpaBieHHbIM METOZIOM TSI 3TOTO YpoKa siBisieTcs «H-
cepT». YUHTeNlb 3apaHee TOTOBUT TaOJMIly M Mpuiaraet e€ K pabodyuM JIHCTaM Kak
JIOTIOJTHEHHE.

v _ + ?
Bitok (T2 (cBenenus onposepra- | (31a MHGOPMA- | (XOTEIOCH ObI MOy~
uHpOpMALUS 0T TO, 9YTO MHE OBLIIO | IVl JUISE MCHSI | 9UTh JOMOTHATEIb-
MHE 3HaKOMa) M3BECTHO paHee) HOBasT) HY0 MH(OPMALIHIO)

I
II
I

YuuTens MOXKET Aath paboTy IpymmnaM, pa3aeianB TeMy Ha 3 4acTH.
I 6rox: Bo30Oy>xaéHHOE cocTOsIHME aToMa yriepoaa

II 6710k: DnexkTpoHHas GopMyina MeTaHa

111 Gitox: dopmyna CTOpeHUs] MOJIEKYJIBI METaHa

Y4eHUKH 3aBepIIaOT TaOIUIly IO OIOKaM.

O0MeH 1 00cy:k1eHHe HH(poOpMAMHT
VYuampecs Jenarot npecTaBlIeHus 1 00CyKIEHHS M0 UCCIIJOBAaHHBIM BOIIPOCAM.

BriBoabI M 00001IEHHSA

YuuTens 00bSACHSET CBEACHUS, ONIPOBEPIaIOIINE H3BECTHOE PAHEE U PA3BSICHSIET
HOBYIO HH(POPMAIMIO. 3aTeM YUCHUKH 3aBEPIIAIOT 3aJaHus U3 Ooka « Ymo 6vl u3zy-
4y ? » ¥ BBIBOISIT CYIIHOCTh TEMBI (CBEICHUS, JaHHBIC B TEME, Ha KOTOPBIE CIEAYET
o0paTuTh 0c000€ BHUMAHHE):

YIiIeBoopoIbl ¢ OTKPBITOH HENbIo (a1r(aTniecKue) Ha3bIBalOTCsl aIKaHAMHU.

B Monekynax anrkaHOB aTOMBI MKy COOOW CBSI3aHBI TOJIBKO G-CBSI3BIO U UX
cocraB BeIpaxkaeTcs oomeit popmynoit C Hy, .

HH Ili I|{
HCCH aneKkTpoHHast Gpopmyrna staHa, a H-C —C—H rpaduueckas

(hopmyna sTaHa.



B monexynax ankxanoB cs3u C — C u C — H paznuuarorcst 0COOEHHOCTBIO
pacIipeiesieHUs IMEKTPOHHbIX map Mexkay aromamu, C — C sBisieTcst HENOISIPHOR
KOBAJICHTHOH cBs3bI0, a C — H — mosisipHO# KOBaJIEHTHOH CBS3BIO.

TBop4eckoe NIpUMeHEHHE

C 9Toi1 LIeNBI0 YUUTENb MOXKET JaTh CIEayIolIee 3adaHue:

Onpedenume yucio NOAAPHbIX U HENOJAPHBIX KOBALCHMHBIX C853€ell 8 MONEKYLAX
6000p00A, MEMAHA, FMAHA U Y2IEKUCI020 2a3d U paAcHpedenume 3mu 8euecmed no
cxeme.

CBsI3H B MOJIEKYJIE
BEIECTBA

KoBanenTHast
HEMoJIsIpHast

KoBanenrnas
MOJISIPHAST

Obvscnenue: CocTaBisioT rpdudeckre GOpMyIbl BEMIECTB U CYUTAIOT YUCIIO
KOBAJICHTHBIX TOJIIPHBIX M HETIOJISIPHBIX CBS3CH.

Uucrno cpsizeit
Bemectso KoBaneHnTHast KosanenTHast
HOJISIPHASE HENoJsIpHast
H—H 0 1
i
H— IC —H 4 0
H
o
R ° 1
H H
0=C=0 4 0

Kak BugHO, B Monekyne H, conep:kuTcs TONbKO HENOJIsIpHAsl KOBAJICHTHAS CBSI3b, B
monekyinax CH, u CO, conepxarcs TONbKO NOJISIPHbIC KOBAJICHTHBIEC CBS3H, a B MOJIE-
kyne C,Hg conepxarcs u noysipHble, U HENOISPHbIC KOBAJICHTHBIE CBSI3U.




TakuMm 0Opa3om, OyzeT 3aKperyIeHO Pa3bsICHEHUE CTPOCHUS aJIKAHOB U PELICHUE
3aj]1a4, CBA3aHHBIX C COCTAaBOM U CTPOCHHMEM BEIIIEeCTB.

Ouenusanue u peduexkcus

C oroii nensio u3 610ka «/Iposepvme uzyuennoey MpeIaraloT yqaluMes 9éT-
HbI€ WJIM HEYETHbIE HOMEPA 3alaHUN CJENaTh B KJIACCE, a OCTABIIYIOCS 4acThb BbI-
IIOJIHUTB JIOMA.

OueHuBaHUsL HA OCHOBE KPUTEPUS: HPOGeOeHUe PACUEMOs

I yposenb IT ypoBenn III ypoBenn IV ypoBenn

C OMOIIBIO YYHUTEIS
Pa3bACHSS CTPOCHHUS
QJIKAHOB, TIPOBOAUT

C 3aTpygHCHUSAMH
Pa3bACHSS CTPOCHHUS
QIIKAHOB, POBOJIUT

Pa3psicusis crpoenue
aJIKaHOB, C OIINO-
KaMH TIPOBOJIUT

TTonpoGHO pazbscHssL
CTPOCHHE AIIKAHOB,
HPaBUIILHO TIPOBOAUT

COOTBETCTBYIOIIHE
pacuéThl.

COOTBETCTBYIOIIHE
pacuérsl.

COOTBETCTBYIOIIHE
pacuéThl.

COOTBETCTBYIOII[HE
pacuéThl.

NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ1 AJIKAHOB

Cranaaprsl:

1.1.1. Pa3psicHseT cocTaB, CTpOoCHHE, PU3HUSCKUE CBOMCTBA BEIIECTB (HEeopra-
HUYECKUX W OPTAaHMYECKHX ), TOTOBHUT MPE3CHTAIIHH.

3.2.1. MonenupyeT CTpOSHHE ¥ XUMITISCKIE ITPOIIECCHI C y9aCTHEM YIIICBOIOPOIIOB.

Henb o0yuenusi: Pa3psacHss IPOCTPAHCTBEHHOE CTPOEHHUE AIKaHOB, MOJIEINHU-
pyer ux.

HUnTterpanms: ©. 2.1.3.
®opmbl 00yYeHHUsI: KOJUICKTUBHAsS paboTta, paboTa B rpymmnax
Metoabl 00yuenusi: Mosrosoii mtypm, 3X3MYVY, onuH BONpoC — OAMH OTBET.

Pecypcebl: YueOnHuK, paboune JTUCTHI, (pammaapTt, Tadmuia, https://www.youtube.
com/watch?v=NO6iY -LF-g, https://www.youtube.com/watch?v=8T] bDWCAmo,
https://www.youtube.com/watch?v=13FCHVISZc4

9TAIIbI YPOKA

MoTuBanusa

Ienp MOTHBaIIMM 3aKITFOUACTCS B TOM, YTOOBI Pa30yAUTh MIO3HABATEILHYO Jie-
SITEJILHOCTh YYallIUXCA O MPOCTPAHCTBEHHOM CTPOCHUH aJIKaHOB, BCIIOMUHAsA HU3Y-
4YeHHOEe 00 3TOM B §-M KJIacce, HallpaBUTh UX B HOBYIO TeMy. Ha 3Tom 3Tane MoxHO
MIPUMEHSTH TaKue MeTobl 00ydeHus kak 3X3Y, UHcept. B 1anHOM citydae yuutenb



HaIpaBJsIeT BHUMAHKUE Ha YIIOPSIOYCHHBIN MMOJET CTau NTHII, HA JUIUTEIBHOCTD 110~
néTa, Ha YKOHOMUIO PHEPTUHU NTHI] BO Bpems mojiérta. C 3ToH 1enpio 3a1aéT HaBO-
JISAIITUE BOTIPOCHI M TIOY4YaeT OT YUCHUKOB OMPENEHHbBIE OTBETH: Ymo nanomunaem
8aM NOCNE008AMENLHOCIb 8 CIPOeHUU NONEMA NMuY, 0aHH020 Ha pucyhke? Ecmb
JU aHANO2UA MexCcOy OnpedenNéHHbIM YellomM HONEma nmuy u HPOCMpPaHCEEeHHbIM
cmpoeHuem ankanog? 3aTteM y4HuTelb 3a1aéT BBINOJHEHHE PadoThl B OJIoKe «/{esi-
menvHocmby. B 3TOM OJIOKe TIepeKphIBAHNE JICKTPOHHBIX OpOUTaNie mpu 00pa3o-
BaHWU MOJICKYJIbl METaHa YMBIIINICHHO JAaHO HETMPABHIBHO. JTO CACIAHO ISl TOTO,
YTOOBI YUECHUKH, IIPUHSIB BO BHUMAaHUE MTPUOOPETEHHBIC B 8-M KJIacCe 3HAHMS O TH-
Opur3aly, ONPEIEITHIN OIMOKY B CXeMe, TaHHOU B OJ10ke «/Jesmenvrocmoy. [loc-
Jie ATOTO YYHUTETh CTABUT MCCIENOBATEILCKUI BOTPOC U MPHUBJICKACT YUAIIUXCSI K
WCCIIEZIOBAHUIO: KaK MOJXCHO pasvACHUmMb, YMO CEA3U MexcOy amomMamu yenepood u
6000p00A 8 MOJIEKYIe Memana 001adarm 0OUHAKOBLIMU NAPAMEMPamu?

IIpoBenenne ucciaenoBaHus

J11s vccreioBaHus yUUTENb 1EJIECO00Pa3HO MOXKET ITPEIOKUTh pa3HbIe POPMBI
1 MeTofIbl paboThl. LlenecooOpa3Ho gaTh yaeHnKaM paboTy HaJl TEMOM 10 YIeOHUKY
U 0 pa3laTOYHOMy Marepuaity O sp° TMOpHIU3aIvi, MPOWICHHONW B 8-M Kiacce.
W3-3a TOTO, YTO ACATEIBHOCTHIO YUCHUKA SBJISICTCS Pa3bsICHCHNUE U UCIIOJIb30BaHUE
MPEKHUX HABBIKOB, TO B TAHHOM CJIy4ae OYeHb MOJIE3HBIM SBIISIETCS UCTIONB30BaHUE
OJTHOYM M3 HOBBIX TEXHOJOTHH 00yueHus 3X3MYV.

3 X3 M v
Xouy 3HaTh WK Meron nomydenust nHGopManuu
3Haro V3Han
X04y PEInTh (yueOHMKH, BeO CTpaHUIIBI,

TEKCTHI, (POPMYJIIBI, METOMBI H JP.)

Y4eHUKH, UCTIONB3YsI pa3fAaToOuHbI MaTepuall, 3alO0IHSIIOT CTOJIOUK «3Haro» Ha
OCHOBAHUWH 3HAHUI O THOpUIU3AINH, IPOHICHHBIX B 8-M Kitacce. CTomouk «Xody
3HATBY 3AMONHAIOT WHTEPECYIOIUMH WX BOMPOCAMH, KOTOPHIE BO3HUKAIOT B XOJIE
paboThl. 3aTeM 3aMoIHSIOT CTOMONK C YKa3aHHEeM METOAa TOTydeHHs HHPOPMAIIHH,
a B 4eTBEPTHINA CTONIOUK 3aIHUIIYT TO, 9TO y3HAIU. C 3TOM HENbIO I UCCIIEAOBAHUS
YYHTENh TOTOBUT pabodue JINCTHI B HIDKENPUBEIEHHOH Qopme:

3anmanus Ha pabodyeM JUCTe (paboma no yueOHuKy):

1. CocraBbTe cxeMy 00pa3oBaHus sp° THOPHUIHBIX OpOUTAIIEH.

2. Cmogenupyiite u3 Aeraneit ams cOopa MrapocTep KHEBBIX WM MIapOBBIX MO-
Jeneil MoJIeKyly MeTaHa (3TaHa).

3. PazbsicHuTE MIepeKphIBaHKE sp°— sp* opOUTasell B MOJIEKyJIe dTaHa.

4. CocTaBbTe MPOCTPAHCTBEHHBIE U CTPYKTYPHBIE (DOPMYITBI MOJIEKYJIBI TPOTIaHa
(OyTana, menTana).



Oo0MeH U 00cyxaeHHe HHPOPMATNH
[Tocie mpoBeneHMs HCCIIENOBATEILCKOW PabOThl YYUTENh IPETBOPSIET B JKH3Hb
opraHusainio oOMeHa u 00CyXJeHUs1 HH)OpMaLInH.

BuIBOALI U 00001IeHHSA

VYuutens enié pa3 pa3bsCHICT HEMOHATHBIC, TPYAHBIC BOIIPOCHI U 00001IaeT TEMY.

st BeImonmHeHUs 0710Ka « Ymo 6v1 uzyuunu?» OH MOXKET NPEATIOKUTH paboTy B
napax. [IpaBuibHBIN BapHaHT 0J0Ka MOKa3aH HUXKE:

[IpocTpaHCTBEHHOE CTPOCHUE MOJIECKYII OPraHHMYSCKUX BEIIECTB 3aBHCUT OT
PaCIONIOKEHUS] THOPUIAHBIX OPOUTAJICH aTOMOB yIJIepojia B TPOCTPAHCTBE.

Tak Kak aTOMbI yIJIeposia B aJIKaHaX, HAXOAATCS B sp° THOPUIHOM COCTOSTHUH,
TO B COOTBETCTBHH C IMOJOKEHHEM THOPHIHBIX OpOMTANCH B MPOCTPAHCTBE, MX
MOJICKYJIbl HMEIOT TETPAdIPUUICCKOE CTPOCHHE.

Bce BaenTHbIE YIiibl cocTaBasior 109°28', a aavHA CBSI3M MEKIY aTOMaMK
yrepona pasHa 0,154 M.

Casizu C — H B Moekyite ankaHa 00pasyroTcst 3a CUeT sp° — S MEPEKPHIBAHN,
a C — C -3a cuér sp’ — sp® mepexphIBaHus.

TBopueckoe NpUMeHeHue

[Ipu TBOpUECKOM TPUMEHEHNH YIeHUKaM MPEIaraloT CMOJICIHPOBATH MOJIEKY-
JBI MeTaHa W 3TaHa. Bo Bpemsi pabOThI ydarmecss MOTYT IOJb30BaThCS JACTaNSIMU
JUTSE cOOpa MapoCTePKHEBBIX U MIAPOBBIX MOJIEIICH.

[+ 0
/ Q - N
c X0 J &

o

Llapocmepoicnesas Llapocmeporcnesas
MoOenb MOneKyibl Memana MOOeb MONEKY bl SMAHA

ITocne aTOro yuurens 3a7a€T BBHINOJIHEHUE HEUETHBIX (MM YETHBIX) HOMEPOB
ynpaxkHeHul Onoka «/Iposepvme uzyuennoey.

OuennBanue u pedJiexcus

Ha sToMm 3Tane ypoka y4uTelsb MpOBOIUT peduiekcuio MeTomaoM «OIMH BOIIPOC
— OJIUH OTBET

Bomnpoc: Kax mooicno pasvachumyv, umo céa3u mMedxicoy amomamu yenepooda u
6000p00A 8 MOJIEKYIe Memana 001adarm 0OUHAKOBLIMU NApamMempamu?

OtBeTt: Bce c6a3u 8 MONeKyLe Memana oOpazyiomcs 3a C4ém nepexkpvléanus 00U-
Hakosvlx opoumareil (nepexpuvléanuem sp’ u s opoumaneti). Ilo smoii npuuune onuna
ces3ell U eNUUUHA BALEHMHBIX Y2108 0OUHAKOBASL.



OreHMBaHKE POBOUTCS HA OCHOBE KPUTEPHS: MOOETUPOBAHUE

I ypoBens

II ypoBenn

III ypoBens

IV ypoenn

C NOMOIIBIO YUHUTEIIS
Pa3bACHSS IPOCTPaH-
CTBEHHOE CTPOCHHUE

C 3aTpyaHEHUSMHU
Pa3bACHSS IPOCTPaH-
CTBEHHOE CTPOCHHE

C omunbkamu pasbsic-
HsIS1 IPOCTPAHCTBEHHOE
CTPOCHHE AIIKAHOB,

IMoxpobHo pazb-
SICHSISL IPOCTpaH-
CTBEHHOE CTPOCHHE

aJIKaHOB,
MOJIENTUPYET HX.

aJIKaHOB,
MOJIETTUPYET HX.

MOJIEIUPYET HX. AJIKaHOB, TMPABUIILHO

MOZIENUPYET HX.

JomaiHee 3aganue

Yuutens Ha OM 331a€T BHITIONHEHNE YETHBIX (MITH HEUETHBIX) HOMEPOB YIpasKHe-
Hui Onoka «/Iposepbme uzyuennoe» 1 MOIEIMPOBAHUE MOJIEKYIIBI IIPOIIaHa U3 MJIACTH-
JIMHA ¥ CIIMYEYHBIX MaJIOUeK.

YPOK 12

TEMA 2.3. U3OMEPUA ANTIKAHOB

Cranpapr:

1.1.1. Pa3pscHsieT cocTaB, cTpoeHHe, (pU3HUecKre CBOMCTBA BEIIECTB (Heopra-
HUYECKHUX M OPTaHUYECKHX ), TOTOBUT MPE3EHTAIUH.

Heanb o0yyenusi: PazbscHAeT H30MEPHIO B aJIKaHAaX.

Hurerpanus: ©. 2.1.3., M. 3.1.5.
®opmMbI 00yUeHHs: KOJUIEKTUBHAS paboTa, paboTa B rpymmax

MeTtoabl 00y4eHusi: MO3TOBON LITYPM, OAMH BOIIPOC — OIUH OTBET, TPEYTOJIbHUK
CXO)KHX CBOWCTB, HHTEPAKTUBHOE 00CYKACHUE

Pecypcbl: yaeOHHK, paboure JTUCTHI, (ITHITIapT,
https://www.youtube.com/watch?v=L;j217yvUqb4

IOTAIIbI YPOKA

MoTuBanus

Jlyis mposiBIICHHST MHTEpeca K TeMe YUYHUTEeIb HalpaBiieT BHUMAHUE YYCHUKOB
Ha Onok «Momueayusi», naHHbIl yueOHUKe. B 3TOM 0J10Ke 1TOKa3bIBAIOT, YTO COCTAB
aJIKaHOB, B MOJICKYJIaX KOTOPBIX cojlepikarcs 1+6 aroMOB yIJIepoja, BBIPaXKaroT
mectoro popmymnamu : CH,, C,Hy, C3Hg, C4H,o, CsHy, u CH 4. OHako, cymiecTByroT
13 ankaHOB, B MOJICKYJIaX KOTOPBIX COJAEPIKATCS TaKOE YMCIIO aTOMOB YIIEpOJa.
Yuurens 3ama€T HABOJALIMN BONPOC: «B uém npuuuna maxoeo paziudus no-
sawemy MHeHutro?» 3areM TOopydyaeT yd4allluMCS OTBETHTh Ha BOMPOCHI B OJIOKE
«/esmenvHocmuy.




CH,
CH, - CH, |
CH,

CH,~CH,~CH, CH,-CH,  CH,
CH,  CH,-CH,

CH,~CH,~CH,~CH, CH,~CH-CH, CH,-CH, CH,
CH, CH,~CH,  CH,- CH,
CH,

B sTOM Onoke JaHbl pa3iMYHbIE BAPHAHTHI (POPMYIT CTPOSHHUSI MOJIEKYIT aJIKaHOB.
YdeHnKam npeiaraloT HalTH, CKOJIBKO BEIIECTB HAXOAUTCS B KaXKIIOM ALY, KAKUMHU
CXOXXHMH M OTIMYUTEIBHBIMA OCOOCHHOCTSIMU OOJIaaloT pa3HbIC BEIIECTBA OIHOTO
1 TOrO ke psina. OTBETHI OLIEHUBAKOTCS (PPOHTATHHO (KOJUTEKTHBHO). [Tocne nnTepax-
THBHOTO OOCYXJEHHS yUUTETb OOBSIBISIET HCCIEN0BATeNbCKUI BOIpoc: Kak ModwcHO
onpeoenums u3oMepuio 8 arkanax? YAuTelb BBICIYIINBACT HECKOIBKO TuroTes: -1,
r-2,1-3

IlpoBenenue uccijieg0BaHus

Ha sTom aTame yuntens mpenjaraeT BCEM y4alllUMCS WHAMBHUIYIHHO O3HAKO-
MUTBCS C COZlep’KaHNUEeM TeMBI U CIIeIaTh MOMETKH. |10 ncTeueHn BpeMeH! yIuTehb
JISIAT YIEHUKOB Ha TPYTIIBI, UCTIONB3Ys HOBBIN MeTo 00ydeHus « TpeyTrobHIK CXOMKIX
CBOICTBY», Ta€T NCCIIENOBATh M HAITHCATH CXOXKHE W OTIINYUTENTFHBIE OCOOSHHOCTH MOJIe-
KyJI TTporiaHa, OyTaHa 1 2-MeTHI0yTaHa.

Mornekyna conepKuT
3 aToma yriepoza

IIponan

B raBHO# Henu cogepxkuTes " - nMeeT

- MeeT .
3 aToma yriepoza HEpa3BETBIEHHOE CTPOCHHE
[Wdinaly
dopmyry
CnH2n+2
umeet — 2-MeTWIIpOnaH OyTtan B IVIABHOI IeNM COAEPIKUTCS
. ~= e D
pa3BeTBIEHHOE Tpona Y 4 . ACP
erpocre I aroma yriepoja

Monekyna copepxur
4 atoma yriepoaa




Oo0MeH 1 00cy:k1eHHe MH(poOpMAMHT
IIpoBonuTcs 0OMeH u 00CyXIeHHE.

BuIBOALI B 00001IEHUS

IIpu mpoBemeHUN ATOTO dTala YYUTENIb BO3BPAIIACTCA K MCCIEI0OBATCIHLCKOMY
BOIIPOCY W 00OpaliacT BHUMaHUE Ha PEIICHNE POOIeMbl. 3aTeM yYalecs KOJICK-
THUBHO BBITIOJIHAIOT 3a71aHUs O510Ka « Ymo 6ol uzyuunu? » M BEIBOIAT CYyIIIHOCTh YPOKA.

BeH.IeCTBa, HMCIOIINEC O,I[I/IHaKOBHﬁ KaueCTBEHHBIN 1 KOJIMYECTBEHHBIN COCTaB,
OTHOCUTCJIbHYIO MOJICKYJIIPHYIO MACCy, HO Pa3HOC CTPOCHHUEC U IMOSTOMY pPa3HbIC
CBOﬁCTBa, HAa3bIBAKOTCA U30MEPAMU, A 3TO SABJICHUC HA3BIBACTCS H30MepHeﬁ.

CH,-CH,-CH,-CH, u CH, - C‘H — CH, HECMOTpsI Ha OJIMH U TOT K€ COCTaB
CH,

QJIKAHOB, ITOCIIEI0OBATENIEHOCTD COSAMHEHHS aTOMOB YIJIEPOIIA B STHX MOJIEKYIIaX Pa3IIHAsT
1 OHH SIBJISIFOTCS] CTPYKTYPHBIMU H30MEPaMU T10 YIVICPOIHOM LISTIH.

CH, — CH, — CH, — CH, aJIkaH HEpa3BETBIEHHOIO CTpOeHHUs, a CH, — CH — CH,
\

aJIKaH Pa3BETBIEHHOTO CTPOCHMS. CH,
ITpn oTmieneHny atoMa BOAOPOAA OT MOJIEKYJIbI aJIKaHa MOIy4aeTCs aaKUIIb-
HBII pajiuKai.

TBopyeckoe IpUMeHeHHe
VYuutens 3anaéT HanucaTth U30Mephl BemecTBa ¢ coctaBam C;H,, Ha ocHOBe
MpUMepa JaHHOTO B TEME.

Hanuwume ¢opmynsr cmpoenus ankana ¢ cocmasom C;H .

Obwscnenue:
1. Cuavana HamviieM (GOpMyIy akaHa HEpPa3BETBIEHHOTO CTPOCHHS.

Cc-C-C-C-C—-C-C
2. ITorom COCAMHUM MOCJICAOBATCIbHO HICCTh aTOMOB YIJICPpOJ4d, a OJAUH I1OKa-
JKCM B PA3BCTBJIICHUU B BO3MOKHBIX BApUaHTAaX.

C—(lj—C—C—C—C C—C—(lj—C—C—C
C C

3. Jlanee, coeAMHUM TOCJIEIOBATEILHO 5 aTOMOB YIIIepo/ia, a JBa MOKAKEM B
Pa3BETBICHNH B BO3MOJKHBIX BapHaHTaX.

C—?—?—C—C C—(E—C—?—C C-C-C-C-C
Cc C C C C



C
I

C—C—(li—C—C C—C—lC—C—C
C c-C

4. COCI[I/IHI/IM IMOCJICA0BATEIILHO YETHIPE aTOMa YIJIEPO/ia, a TPpH IMOKaXXEM B pas-
BETBJICHHU B BO3MOXXHBIX BapUaHTaXx.

C
C— (li— C—-C

e
Kaxk BugHo, cymectBytotr 9 nusomepon ¢ coctaBoM C;H .

OuenuBanue u peduiexcusi

Ha sToMm sTane ypoka yunTens npeaiaraet BbIIOIHUTDL 00K «/Ipogepvme u3y-
YeHHoey.

OueHnBaHKuE IPUBOIUTCS HA OCHOBE KPUTEPUS: pA3bACHEHUE

1 ypoBenb II ypoBenn III ypoBenb IV ypoBens
C moMomibIo yauTest C 3arpynHEeHUSIMHI C ommbkamu IIpaBunbHO
Pa3bsCHIET H30MEPHIO pa3bsCHSET H30Me- pasbscHSIET pa3bsCHSET
QJIKaHOB. PHIO aJIKaHOB. N30MEpHIO AJTKaHOB. | W30MEPHIO aJKAHOB.

Jlomannee 3ajanue
OcraBiiasics 4acTh 3a1aHui U3 onoka «/Iposepvme uzyyennoey 3a1aéTcst Ha JIOM.

YPOK 13

TEMA 2.4. HOMEHKJIATYPA AJIKAHOB

Craunpgapr:

1.1.1. Pa3pscHsieT cocTaB, CTpoeHHE, (U3NUECKIE CBOMCTBA BEIIECTB (Heopra-
HUYECKHUX U OPraHMYECKHX ), FOTOBUT MPE3CHTALNH.

Ieab o0ydyenusi: PazbsicHsieT npaBuiia HOMEHKJIATYPbl aIKaHOB IO UX CTPYK-
TYpPHOMY CTPOEHHUIO.

HUurterpanus: ©. 2.1.3.

®opMbl 00y4eHHsI: KOJUICKTHBHAsI paboTta, paboTa B rpyIinax, WHIUBUILYab-
Has paboTa

MeToabl 00yUeHHsI: MO3TOBOM IITYpPM, KOBED Ui, 00CYKICHHUE

Pecypcbl: yueOHUK, paboune JIUCTHI, GuumuapT




IOTAIIbI YPOKA

MoTuBanusa

Jst OCTYIHOTO TIOHUMAHUSI 9TOH TEeMbI YUUTEINb TTOIB3YETCs KU3HEHHBIM MPHMe-
pom. [ocrie BompocoB, CBsI3aHHBIX ¢ OMOIMOTEKOMH, ¢ IEeNbI0 POPMUPOBAHHS MIPEICTAB-
JICHHH O TpaBHJIAX HOMEHKJIATYpbI, 00paIaeTcsi K yIeHHUKaM C BOIIPOCOM: YTO BbI BUIH-
Te Ha pUCyHKe?

Jiist perieHust poOJIeMbl YUUTEIb CTABUT TaKOW BONPOC: Ecau 6 Oubiuomexe KHu-
2U HA NONKAX HAXOOUTUCL Obl Ppa30POCAHHO (8 HEONpeOeneHHOM NopsioKe), MONCHO U
ObLIO 30 KOPOMKOe 6pemMsi NPeOOCMAagUNty KHU2y yumameno? Yuumvisas 6omvuioe Ko-
JIUYECMBO ANIKAHO8, MOXMCHO iU OISl UX HOMEHKIAMYPblL UCHONb308AMb HA38AHUS, OGHHbLE
Ha ocHoee onpedenénnvix npasun? Kax moscno onpedenums npasuna npu Ha3bl8aHuu
anxanoe? OCHOBBIBAsICH Ha ToNoskeHus1 « Teopuu xummdeckoro crpoeHus» A.M.bytie-
pOBa, YTO Ha OCHOBE CBOICTBA BEIIIECTBA MOYKHO OIPEICITUTH CTPOCHHUE €T0 MOJICKYJIBI,
a [0 CTPOCHHUIO MOJICKYITBI TIPEJICKA3aTh €T0 CBOMCTBA, YUUTEh (JOPMUPYET y YICHUKOB
TaKyl0 CXeMy TIEPEXOJIOB: HABAHUE BEUECBa <>CIMPOEHIe 6eUleCcEa«>CeoUCmad Ge-
wecmea. OIHOBPEMEHHO YUYHTEIb HAIPABIsiCT BHUMAHUE YUCHUKOB Ha OJIOK «/{esi-
menvbHocmy». B OIIoKe MoKa3aHa cxema 3aMellieHHs aTOMOB BOJOPO/Ia B MOJICKYJIax
METaHa Pa3IMYHBIMH PaJIKaIaMH.

CH,
|
I CH,
CH, - CH,-CH,~ — H>C<H ~— ~CH-CH, = CH,~CH,~CH,-C-CH-CH,
_ t ~ |
/A CH, CH,CH,
] CH,
|
CH,
|
CH,

VueHukam npegjraratorT COOTBETCTBCHHO BBILIC ITOKA3aHHOMY CHOCO6y B MOJIC-
KYJIC H-TCKCaHa 3aMCCTUTb HCKOTOPLIC aTOMbI BOAOPOAa HAa pa3HbIC palUKaJIbI.

CH, CH,
| |
CH, CH,
v v ‘ ‘
CH, ~CH,~CH,~CH,~CH,~CH, = CH,~CH-CH-CH,-CH-CH,
|
i, CH,
CH,

[anee yuutens crnpaiimBaeT y yU€HUKOB: «Kaxue nymu vl modceme npeosio-
HCUMBb OJ1A HA36AHUS ATKAHOS, UCHONb3YS HA38AHUSA NEPEOHAYANLHBIX U NOLYYEHHBIX
ankanos u paouxkanog?y». Ilocne BeICIYIIMBaHUS ONPEAEIEHHBIX OTBETOB YUHUTEIh
CTaBUT UCCIE0BATEILCKUN BOTIPOC: « Kak MooicHO onpedenums npasuia npu Ha3bi-
sanuy anrkanos?y. BrICITyINBaIOT HECKOIBKO TUIIOTE3 YUAIUXCS.



IIpoBenenne nucciaenoBaHus

HWccnenosanue npoBoxutcst MmerooM «Kosép maeit». Tpém rpymmam aroT 3a1aHusL.
Ccplnasick Ha YUeOHUK, CIIEyeT ONPEACITUTh UIIEH B TPEX HAMPABIICHHSIX — HICTOPUUYECKOH,
panMoHaIBbHON 1 MeXTlyHapOIHOM HOMEHKJIATYPbI. Y UUTEIb MOXKET MCIIOJIb30BaTh pas-
JIATOYHBIC MaTepHAIbl. Y UUThIBAsI HAIMOHAJILHBIC U JIyXOBHBIC IIeHHOCTH. OOMEH U 00-
CYXK/ICHHE MH(OPMAIIMK YUUTEIh MOKET IPUTOTOBHUTH (rummyapt B popme kapThl Asep-
OaiipkaHa. 3arcH UIeH, C/IeaHHbIC Ha IIBETHBIX CTUKEpaX, MPUKIICUBAIOT Ha (IAITIApT.

| 2 A
vew
vee

vee
vee

O0MeH 1 00cy:x1eHHe HH(popMAMHT

[omy4aetcst KoBEP, COCTOAIIMI U3 HACH 1 opraHuzyeTcs: (YpoHTaTIEHOE 00CYKICHHE.
[Mocne okoHYaHMs 00CYKICHNH YUUTENb NEPEXOAUT Ha CISAYIOLINM STall ypoKa.

BrIBoALI 1 00001IIeHUSA

Yuutenb, HaMpaBIsIeT BHUMAHUE HA MCCICIOBATEIBCKUNA BOMPOC W THIIOTE3BI
YUaIIUXCs, IeJIaeT COOTBETCTBYIOIIME 0000IIIEHHS 110 TPOBEIEHHOMY UCCIICIOBAHUIO.

Janee yunrtenb npeaiaraet KakJI0My YUeHHKY 3aBEPIIUTh 3a/1aHue O10Ka « Ymo gul
u3y4uau? » ¥ BHIBOJUT CYITHOCTDb ypOKa.

ITo MextyHapoIHON HOMEHKIIaType Ha3BaHUE BELIECTBA — CH3—(I?H—CH3
CH;
2-MEeTHUIIPOIIaH, a IO CHCTEMAaTHIeCKO HOMEHKIIAType Ha3BaHUE dTOTO

BEIIECTBAa TPUMETUIIMETAH. I/I306YTaH ABJIACTCA UCTOPUYCCKHUM HAa3BAaHUEM 3TOI'O
BCIICCTBA.

TBopquKoe NMpUMEHECHUE

Yuurens mpemaraeT ydaniuMcs BbITONHEHHE 11-ro ympakneHnust u3 Onoka
«lIposepvme uzyuennoe».

Ecnu 6 monexyne n-eexcana 6mopou amom yenepooa coeOuHums ¢ MemuibHbiM,
a 4emeEépmulii amom y2nepood ¢ U30NPONUIbHLIM PAOUKALAMU, MO MONMCHO U NO-

JIYYUeHHOe Beuecmso HA36amb, Kak 2-memui-4-uzonponunzexcan? Qbocuyiime ceou
MbICTIU.




Obwvscnenue:
Harmmmriem crpoetne GopMyiisl H-reKcaHa, aToM BOJOPO/a y BTOPOTO aroMa

yIIIEpOAA 3aMECTUM Ha METHIIBHBIN, @ aTOM BOJOPOZA YETBEPTOTO aToMa yIiepoaa
Ha U30IPOIUIIbHBIN paguKabl.

CH,
|
j CH,
CH,~ CH, - CH,~ CH,~ CH, ~ CH, ——  CH,~ CH - CH - CH - CH,~CH,
CH-CH,
|
CH-CH, CH,
CH,

B nomy4enHo# MoneKyre amkaHa BRIOHpaeM camylo JUTHHHYIO YIJIEPOIHYTO
1eTb, HYMEPYEM C TOTO KOHIA, Ky/ia OJM)Ke pa3BeTBICHUE, M YATAEM €ro Ha3BaHHE.

CH,
&%—éH—éH—?H—C&—CH3
CH-—CH,
CH,

2,5-1uMeTHII-3-3THIITEKCaH

Kax BugHO, Ha3BaHME 3TOTO BEIIECTBA HE 2-METHI-4-U30MPONUITEKCaH, a
2,5-TUMETHII-3-3TUIITEKCaH.

OuenuBanue u peduiekcust
st pediiexcun yuuTenb 3a1aéT BHIOOPOYHO BBITIOIHEHHE YIIPAXKHEHUH 13

onoka «/Ipogepvme uzyuennoey.
OlueHrBaHNE IPUBOUTCS HA OCHOBE KPUTEPUSL: pa3vscHeHUe.

I ypoBens II ypoBenn IIT ypoBenn IV yposenn

C noMouIbIo yuuTens
pa3bsCHSET NpaBuiIa
HOMEHKJIATYPbI aJIKa-
HOB I10 UX CTPYKTYpPHO-
MY CTPOCHHIO.

C 3arpyIHeHUSIMHU
pa3bsACHSCT MpaBuia
HOMEHKJIaTyPBbI aJl-
KaHOB T0 UX CTPYK-
TypHOMY CTPOCHHIO.

C ommnbkamu paszb-
SICHSICT IIPaBMIIA
HOMEHKJIaTYPBI aJl-
KaHOB IO UX CTPYK-
TYpPHOMY CTPOCHHIO.

[IpaBunbHO paszbsCHAET
HpaBKiIa HOMEHKIIA-
TYpBI AJIKAHOB I10 UX

CTPYKTYPHOMY
CTPOEHHIO.

JloManiHee 3axaHue
3aBepIIMTh BHIIOJIHEHUE YIIPKHEHHH 13 O1oKa «/Iposepvme usyuennoey.




TEMA 2.5. HAXOXX AEHUE B MPUPOAE 1 CNOCOBbI MONMYYEHUA ANIKAHOB

Cranpapr: 2.1.1. OObsiCHsIET 3aKOHOMEPHOCTH IPOTEKAHHS PEeaKLuii C yyacTu-
€M HEOpPraHWYeCKUX U OpraHMYeCKHUX BEIIECTB.

Lenap o0yuenusi: OOBSCHIET HAXOXKICHHUE AJKAHOB B MPHUPOAE U 3aKOHOMEP-
HOCTH NPOTEKAHUS PEaKMi IPU UX MOTYICHHUH.

HuTterpanus: ©. 2.1.1.
®opmbl 00yUeHHUsI: KOJUICKTUBHAsS paboTta, paboTa B rpymmnax

MeToabl 00y4eHusI: MO3TOBOM IITYPM, KapyCenb, 00CYKICHUS
Pecypcnl: yuebHuK, paboune JIUCTHI, (QIUITIapT, CTEKISHHAS TIOCYIa, BOPOHKA C
KpaHOM, [ajiodKa, Wi, Cudku, https:// www.youtube.com/watch?v=sAlhDV8cB9E

9TAIIbBI YPOKA
MoTtuBanusa

Yuurens IEMOHCTPHPYET PUCYHOK, KOTOPBIA OTpa-
JKaeT BBIJICJICHHE Ty3bIPhKOB OosoTHOTO Ta3a. Ha srarme
MOTHBAIUH 1EJIeCO00Pa3HO MMOKa3aTh BUACO3aMUCH O 00-
JIOTHOM ra3se. Llenp mokasa 3akiiro4acTcsl B HaOIIOICHUN
BBIJICTICHUS TIPUPOIHOTO T'a3a, B BBISCHEHUH BCIICICTBHE
KaKoTo IMpoIecca U U3 4ero oopasyercst 3ToT ra3. Yuu-
TeJb MPOAOIDKAET PaboTy, BEAET MUCKYCCHUIO MO PUCYH-
KaM, TaHHBIM B OJIOKe «/[esimenbHocmb .

KpaH BOPOHKHU

ED: BOPOHKa ‘=D=

BOJIA

w1, Oorarbii
pacTUTEeTbHBIMH
OocTaTKaMu

 —  —

ITocyny noMemaroT Ha HECKOJIBKO JHEH B TEMI0e MecTo. ECM OTKPBITh KpaH BOPOHKU U
TIOZAHECTH TOPSIIIYIO JIYIHHKY K TPYOe, TO BBIACISAIONINICS T'a3 3aT0paeTCsl.

Kaxoti 2as svioensiemes uz nocyoot?
Beneocmeue kaxoeo npoyecca u uz yeco obpazyemcs smom 2az?




Yuurens IIpU COOTBETCBYIOIUX YCJIIOBUAX MOXKET OCYIICCTBUTL ACATCIBHOCTD
Ha OCHOBCE OIIbITaA, IIOKa3aHHOT'O HMXKC.

OmnsIT

B crexnsunyio nocyny auamerpoM 10—15 cm momemaror i, coOpaHHblil ¢ 00-
J0Ta, OOTaThIl PacTUTEIBHBIMU OCTAaTKaMH, U 3aJIMBaIOT BoAod. Kak mokazaHo Ha
PHUCYHKE, Ha TTOBEPXHOCTh BOJBI MOMEIIAIOT BOPOHKY OOJBIIOrO JUaMeTpa ¢ Kpa-
HoM. ITocyy OCTaBISIOT B TEIIOM MECTE, U UEPE3 HECKOJIBKO JHEU ONpeneaéHHas
YaCTb BOPOHKU 3aIlOJIHACTCA ra30M. Ecan momemars nn nanquoﬁ, TO MOXXHO Ha-
OmronaTh BBIZENICHHE My3bIPHKOB ra3za. Eciu OTKPBITH KpaH M MOAHECTH TOPSIIYIO
JYYUHKY, TO BBIJEIISIONIUIICS a3 OyleT TopeTh.

CraBuTCs MCCIeIOBATENIbCKHUI BOTIPOC M BBICIYIINBAIOTCS TUIIOTE3bI YUaIIHX-
csi: Kak MOJiCHO 00BACHUMb HAXOJICOEHUEe ANKAHO08 8 NPUPOoOe U 3aKOHOMEPHOCTU
NPOMeKaHus peaxyuii npu ux noayueHuu?

IlpoBenenue uccieq0BaHUsA

Tpém rpymnmam 3apaHee TOTOBST 3aJaHUS U pa3aloT padoune TucThl. Ha atux
TUCTaX JaHbl 3aJaHUS: UCCIEA0BATh HAXOXKICHUE AIKAaHOB B TIPUPOIE, MTOTYICHHE
UX B J1a0OPaTOpPUH U B MIPOMBIIIICHHOCTH. Kax10ii rpyrine pa3naroT pabodne JIMCThI
C 3aJITaHUSMH B OTOM HanpaieHuU. [10J1e3HO TPUMEHUTH B 3TOU IESTEITLHOCTH METO
obydenus «Kapycemnb.

O6pa3zer pabouero Jmcra;:

1. HaxoxieHue ankaHoB B IPUPOJIE

2. [Tony4eHue ankaHOB B IPOMBILIICHHOCTH
3. [lonyueHue anKkaHOB B JIAOOPATOPHUH.

3a MoJI0KEHHOE BpeMsl TPYIIIIBI BBIIOIHSIOT paldoTy.

O0MeH U 00cy:kaeHHe HH(pOPMALUH
Yyammecs: 0OMEHHUBAIOTCSI MHCHISIMH TI0 TTPOBEIEHHOMY HCCIICTOBAHUIO.

BrIBoabI M 00001IEHUSA

3HaYWT, aJTKaHbI CYMIECTBYIOT B COCTaBe HE(TH M MPUPOAHOTO raza. B mabopa-
TOPHUU aJKaHbl MOXKHO MTOIYYUTh PeaKifeil Bropiia n3 oiHAKOBBIX WIIH PA3HBIX all-
KHUJITaJIOTeHUI0B. B TIPOMBIIIIJICHHOCTH ajKaHbl MTOIYYat0T U3 He(pTU ¥ TPUPOTHOTO
ra3a. DTOT 3Tal ypoKa yUYUTEIb MOXKET 3aBEPIIUTH 0000IIEHNEM, CChIIasCh Ha OJIOK
«Ymo b1 uzyuunu? ».

CH,CI1 — CH,Cl puranorenonpousBoanoe 3taHa, a CH; — CH,Cl — monoramno-
TeHONPOU3BOHOE. [Ipy peakiuu 0HOTO ANKUITaJIOTCHH/IA C HATPUEM MOTydaeT-
Csl CHMMETPHUYHBIH ajnkaH. [Ipu peakiuu IBYX pa3HbIX aJIKHITAJIOTCHHUIOB C Ha-
TPHEM ITOIYYaeTCsl CMECh TPEX ankaHoB. OJIMH U3 STUX AJIKAHOB HECUMMETPHYHBIH.
OTH peakiiy Ha3bIBAOTCS peakiusaMu Bropiia.



TBOp‘leCKOB NMpUMEHECHUE
C aToi LCJIBIO YUUTEIIb MOXKET ITPCJIOKNUTDh YUCHUKAM HMKCYKA3aHHOEC

3aJaHuc:

Brnuwume 6 nycmule siuetiu cxembl aikanvl, NOIYYeHHble NPU G3aUMO0eLiCmEUY
OAHHBIX AKUIXTIOPUOO8 C HAMPUEM.

‘ CH, ~ CH - Br ‘

/ CH}\

‘ CH, - CH, - Br ‘

< =

3aBepuéHHas GopMa CXeMbl yKa3aHa HUKE:

CH, - CH - Br
| CH, - CH, - Br
CH,
CH, - CH - CH - CH, CH, - CH - CH, - CH,
| | | CH, — CH, —CH, — CH,
CH, CH, CH,

OuenuBanue u peduiekcust
VYyurens M0 CBOEMY YCMOTPEHHUIO MOKET J1aTh BBINOJIHEHHUE 3a/JaHUM, IpUBe-

,I[éHHLIX B OIOKe «Hpoeepbme U3YUYEHHOe). HCKOTOpLIe N3 HUX MOXKHO HCIIOJIB30-
BaThb AJIs BBIIIOJIHCHHMA B KJIACCE, 4 OCTAJIBHBIC 3aJar0T Ha JOM.

OneHnBaHNME IPOBOIUTCS HA OCHOBE KPUTEPHSL: 00bACHEHUE

I ypoBens

II ypoBens

IIT ypoBenn

IV ypoBenn

C nomMouipto yuure-
JIs1 OOBSICHSET Ha-
XOXKJICHHE AJIKaHOB
B TIPUPOJIE U 3aKO0-
HOMEPHOCTH TIPOTe-
KaHUS peaKiuil npu
UX TIOJYYCHUH.

C 3arpyaHeHUSIMHU
00BICHSIET HAX0XK-
JICHHE alIKaHOB B
MPUPOJIE U 3aKOHO-
MEPHOCTH MPOTEKA-
HUsSI PeaKiuii pu ux
[OJTyYESHUH.

C omubkamu 00bsIC-
HSET HAXOXKJICHHUE
QJIKAHOB B IIPUPOJIE
U 3aKOHOMEPHOCTH
[IPOTEKaHUs PeaKIuii
[P UX TIOJyYEHUH.

[paBuiabHO 00BsIC-
HSIET HAXOXK/ICHNE
QJIKAHOB B IIPUPOJIC
1 3aKOHOMEPHOCTH
HPOTEKAHHUS peaK-
LU Opu UX [0y~
YEHHH.




OU3NYECKUE U XUMUYECKUE CBOUCTBA AJIKAHOB

Ha npernonaBanue TeMbl oTBoauTCs 2 yaca. Ha mepBom y4eOHOM dace y4eHUKH
UCCIIEYIOT (PM3NUECKHE CBOMCTBA, @ Ha BTOPOM XHUMHYECKHE CBOMCTBA aJIKaHOB.

I yueOnbIii yac

Craunpapr:

1.1.1. Pa3psicHseT cocTaB, cTpoeHUe, (PH3NIECKHE CBOWCTBA BEIIECTB (HEOP-
TaHUYECKUX M OPTaHWYECKHX ), TOTOBUT MPE3EHTAIUH.

Leab o0yuenusi: Pa3zpsicHieT GU3NYECKUE CBONCTBA aJKaHOB.

HUuTterpanms: ©. 2.1.3.

®opmbl 00y4yeHHsI: KOJUICKTUBHAS paboTa, paboTta B rpymmnax

MeTtonnb! o0yueHusi: Mo3roBoi mtypm, 3X3Y, o1uH BOIIPOC — OUH OTBET

Pecypcbl: yueOHUK, pabodre JUCThI, IHmIapT

IOTAIIbI YPOKA

MortuBanus

B s10i1 Teme yunTens MoXKeT poOyIUTh JBE TIO3HABATEIIFHBIE aKTUBHOCTH. Y UH-
TeIb HaIPaBIsIeT BHUMAHUE ydaIuxcs Ha Onok « Momusayusy. 3nech gaércst uHPop-
MaII{sl O TOM, YTO XOJOAFILHUKA M KOHIUITMOHEPHI 3alOTHSIIOTCS ra3aMH, KOTOPBIC
SIBJISTFOTCS OXJTQXKTAIOIIMMH BEIIECTBAMU. A TaK e B IIYHKTaX, KOTOpbIe He obecrede-
HBI IPUPOTHBIM T'a30M, TIOJIB3YIOTCS JKUAKAM TOTLTUBOM B CTaJIbHBIX OaJyioHaX. DTUM
TOTUTMBOM 3allOJHSIOT U 3aHTaiki. Kak BBl ymMaere, KaKUMHU OOITUMH YepTaMu 00-
JIAIat0T 3TH BEIIeCTBA (OXJIaIUTENb B KHIKOE TOTUTNBO)? YUHUTENh TOBOIUT IO CBE-
JICHNS] yYaIlIuXcsl TO, YTO JKUJIKOE TOIUIMBO SIBIISIETCS CMECHIO JIETKOCKIDKAFOIIINXCS
ankaHoB (IporaHa u OyTaHa). BerecTBo, mpuMeHseMoe B KaueCTBE OXJIaXKIAIOIIETO
areHTa, sSBJISIeTCS XJIOPOMPOM3BOIHBIM METaHa, KOTOPBIH MOTydaeTcs ITPH 3aMEeIICHUT
aTOMOB BOJIOPO/Ia B MOJIEKYJIE METaHa, aTOMaMH TaJIOTEHOB.

OTOT ypok ObLI0 OBI TeNIecO00pa3HO HavaTh MeToIoM o0yueHHs 3X3V.

3Haro Xouy 3HaTh VY3Han

[Tocne 3amonHeHust 3TOM TaONMIBI, YYCHUKH OTBEYAIOT Ha MMOCTABJICHHBIC BO-
IPOCHI, OCHOBBIBASACH HA JaHHBIC TAOIUIIBLI B OJI0Ke «/[esamenbHocmby.

CH, CH; - CH; CH,; - CH,-CH,

tam, = — 161,6 °C |t =— 88,6 °C tam, = — 42,1 °C
p =0,424 t/c™m? p =0,546 r/c™m? p=0,582 r/cm?




CH, - CH - CH,
CH, - CH, - CH, - CH, |

CH,
tam =— 0,5 °C tam =— 11,7 °C
p = 0,622 r/em? p = 0,604 r/cm?

CH,- CH - CH, - CH,
CH, - CH, - CH, - CH, — CH, |

CH,
tom, = 36,1 °C tm, = 27,9 °C
p = 0,626 r/cm’ p = 0,620 r/em®

Ocnosvisasnce Ha OAHHOU UHGOpMayuu, onpeoerume, KAKue 3aKOHOMEPHOCHU
MOJICHO YKa3amv OJis (hU3UYECKUX CE0UCME aIKaH08?

Kax usmensemcs niomuocms u memnepamypa Kuneuus aikaHog ¢ yeenudenuem
UX OMHOCUMENbHOU MOLEKVIAPHOU Maccol?

Yem omauuaiomess no Qusudeckum ceOUCMEAM U0OMepHble ATKaAHbl Opye Om
opyea?

Kax mooicho obvsachums 3akoHOMepHOCIU PU3UYECKUX CBOUCME AIKAHO8?

VYyurens oOpaiaeTcss K Kiaccy € HCCIIEI0BaTeIbCKUM BOIPOCOM: Ymo mol
OOJIIICHLL 3HAMb OISl PAZLACHEHUSL (PUUUECKUX CEOUCME ANIKAHO8?
BrICiyIIMBalOTCS THITOTE3bI YUAIIUXCA.

IIpoBenenne nccienoBaHus

VYdeHnukam npeiararor pabodre JTUCThI, © OHM TPUCTYIAIOT K HUCCICIOBAHHUIO.
Jliist IpoBeieH st McCIIeIOBAHMS YUUTENb MOKET BBIOpATh pa3Hble METOJBI B (POPMBI
00ydJeHHUs.

Oo6pa3zen padoyero Jucra

1. Ucmonp3yst TabIUITy, ONPEACTNUTE BIUSHUE OTHOCHTEIHLHOW MOJICKYIISIPHOMN
Macchl aJIKaHOB Ha UX (pu3HUecKHe CBOMCTBA (MMOKaKKUTE Ha rpaduke).

1.1. Temmeparypa KutieHUS

1.2. Temmeparypa miaBIcHUS

1.3. IImotHOCTD

2. Kak BiusieT n3omepusi aJIkaHOB Ha UX (pusrueckue cBoicTBa?

Oo0MeH U 00cyxkaeHHe HHPOPMATNH
IIpoBomuTcst 0OMeH U 00CYKIeHHUE, paboune JIMCTHI BRIBEITUBAIOTCS Ha JTOCKE,
Pas3bCHSIIOTCS 331aHUs, 32 XOJOM M3JIaracMbIX MbICIICH YUCHUKOB CIICAUT YUUTEIb.




BriBoabI M 00001IEHHS

Hccnenyemass n HalimeHHas wH(OpManus 3amuchkiBaeTcs B Tadmuie 3X3Y B
CTONOWK «Y3Ha». 3HAYUT, aJTKaHbl HAXOATCS B Ta3000pa3HOM, JKHAIKOM U TBEPAOM
cocrosiausx. C yBeJIMUEeHUEM OTHOCHTEIBHON MOJIEKYISIPHOW MacChl yBEIUYHBa-
€TCsl TeMIIepaTypa KUIICHUS U IJIOTHOCTD aJIKAHOB. Y M30MEPHBIX aJKaHOB TEMIIC-
paTtypa KHMIIEHUSI U TUIOTHOCTh HEPA3BETBJICHHOTO aJIKaHa BBIIIC 10 CPABHEHUIO C
Pa3BETBIEHHBIM QJIKAHOM.

TBopueckoe NpUMeHeHH e
Yuutenb 3a1aéT ydammMcs CIemyIomiee 3agaHue.

Yuciio aToMOB yIiiepojia B MOJISKYIIe
Ankan
oO1ee BTOPHYHBIX
X 3 1
Y 4 2
Z 4 0

Hanuwume sewecmea X, Y u Z 6 nopsodke so3pacmanusi ux memnepamypbvi
KUNEHUs.

ObvscHenue:

AJKaH, B MOJIEKYIIe KOTOPOTO COJIEPXKHUTCS 3 aToMa yriepona — 3To mporaH (X),
aJIKaH, B MOJICKYJIE KOTOPOTO COACPKUTCS 4 aToma yIriieposia 1 UMEETCsl 1Ba BTOPUY-
HBIX aroMa yriaepoaa, — 3To H-OyTas (Y), a He UMEIOLIN BTOPUYHOTO aTOMa YIJIepo-
na — n300yTtan (Z). C yBenndeHnEeM OTHOCUTEIILHON MOJEKYJSIPHON MacChl yBEIH-
YUBaeTCs TEMIIEpaTypa KUMICHUS aKaHOB. 3HAYHT, TEMIIEpaTypa KUIIEHHS MPOIIaHa
HIDKE TeMIlepaTyphl KATieHUs H-OyTaHa 1 n300yTaHa. B M30MepHBIX ke aKkaHax C
YBEJIIMYCHHEM Pa3BETBICHUN TEMIIepaTypa KUIICHUS YMEHbBIIASTCS. 3HAUUT, TeMIIe-
parypa kurieHus: n300yTaHa MEHBIIIE TeMIIEPaTypbl KUIleHUs H-OyTaHa. Temriepary-
pa KUIEHUSI BEUIECTB YBEJIMUUBAETCSA B ClielytolleM nopsake: X-Z-Y.

OuenuBanue u peduiekcus

Ucnonezys meton, «OnuH BOMPOC — OIMH OTBET», YUUTENb 33a€T BOIPOC K
knacey: «llouemy memnepamypa KuneHus uso0Ymaua Huxice memnepanypovl KUneHus
n-oymana?» OTBeT: «Pazeemenénnuvle ankamnvl, (Hanpumep, u300ymar) 6 omauuue om
HepazeemsiEHHbIX alKanos (Hanpumep, Oymarn) OMHOCUMENbHO PeOKO YRAKOBAHbL, U 8
pe3yibmame 3mMo2o0 CUlbl MEXCMONEKVIIAPHO20 NPUMANCEHUS PA3BEMBIEHHO20 U30Me-
pa MeHble, uem y HepazeemeieHHo2o. M no smoii npudune memnepamypa KUNeHus u
NJIOMHOCHb PA36EMEIEHHBIX ANIKAHO8 HUICE, YeM V HePa38eMBIIEHHbIX AIKAHO8. )

OreHIBaHNE TIPOBOAUTCS HA OCHOBE KPUTEPHUS: PA3bACHEHUE

I ypoBens II yposenn III ypoBens IV yposenn
C noMoupio yuu- C 3aTpyIHEHUSIMH Pa3b- C ommbkamu pa3b- | [IpaBuiibHO pazbsicHs-
TEIbSIPa3bICHICT SICHsET (pU3MIECcKHe SCHSCT pU3UUeCcKUe | eT PHU3MIECKUE CBOM-

(u3ndecKue CBOMCTBa CBOWCTBA AJIKAHOB. CBOMCTBA aJIKaHOB. CTBa AJIKAHOB.
AJIKaHOB.




II y4eOHblii yac

Cranpaprsl: 2.2.1. CocTaBiseT ypaBHEHUS] XUMUYECKUX PEAKLUN C y4acTHEM
HEOPraHMYEeCKUX 1 OPTaHMYECKUX BEILECTB.

2.2.2. IIpoBOIUT BBIUKCICHUS IO YPABHECHUSIM XUMUUYECKUX PEAKIUHN C y4acTH-
€M HEOPTaHMYECKUX M OPraHUYECKUX BEHIECTB (YIIICBOAOPOIOB).

Heab o0yuenusi: CocTaBiIseT ypaBHEHUSI pEAKIMI 10 XMMHUYECKUM CBOMCTBaAM
AJIKaHOB U MIPOBOJUT COOTBETCTBYIOIINE BBEIYMCICHUS 110 HUM.

Hnrerpanus: ©. 2.1.3.

®opmbl 00yUeHUsI: KOJUICKTHBHAsS paboTa, paboTa B rpymmnax
MeTtonb! o0ydenusi: 3X3VY

Pecypcwbl: yueObHUK, paboune TUCTHI, (harmaapT

9TAIIbI YPOKA

OTOT YPOK SBIISETCS IPOAOIDKEHHEM IIEPBOT0 Y4EOHOT0 Yaca 1 03TOMY TaOIuIly
3X3Y 3aBepmiaror Ha 3TOM ypoke. Paz0ouparor 3ama4n, CBSI3aHHBIE C XUMHUYECKUMHU
cBoicTBaMu ankaHoB. [locie 3anoiHeHus CTONONKOB «3Hat0» U «X04y y3HaTh» yuu-
Telnb 3a0aéT paboty u3 0noka «/Jesmenvrocmoy.

PactBoOp, B KOTOpOM IIpH ONpenenEHHON TeMIepaType pacTBOPHMOE BEIIECCTBO
OosnbIlie HE COCOOHO PacTBOPATHCS, HA3BIBAIOT HACHIIICHHBIM pacTBopoM. Koaddu-
LMEHT PacTBOPUMOCTHU MOBAPEHHOW COJIM MPH KOMHATHOM Temriieparype paBeH 359
r/i. Ecim B 1 11 Bogp! mo6asuth 400 T IOBapEeHHOH COJH 1 JIOCTATOYHO XOPOIIIO TIepe-
Meniark, To 359 r comu pacTBOpUTCS B BOIE, a 41 T ocaner Ha nHe pacTBopa. Ecinu B
MIOJIyYeHHOM PAcTBOPE MIOBAPEHHAs! COJIb OOJIBIIE HE CIIOCOOHA PACTBOPSITHCSL, TO STOT
PacTBOp CYMTAIOT HACBIILICHHBIM.

Ymo makoe nacviujennoe seuyecmeo?

C Kakumu ux c6oUCmMeamu Mo CeA3aHo?

Kaxumu ceoticmeamu noxodicu Hacvluyennbvle 6euecmed U HacblueHHble pacmeopbl?

Yuureb TPUBICKACT YUYANUXCS K UCCICIOBAHUIO, 3ajaBasi UCCIICI0BATEIIbCKUN
BOIPOC:

Ymo mol 00nICHbL 3HAMb 00 AIKAHAX, YINO0ObL PA3LACHAMb UX XUMUYECKUe CEOl-
cmeéa? BhICITyIIMBaeT THIOTE3bl YICHUKOB.

IIpoBenenne ucciaenoBanus
s nccnenoBaHus XMMMUYECKUX CBOMCTB QJIKAHOB, YUUTEINb IIpelaract rpyIl-
mam pabodne JUCTHI, IPUMEpP KOTOPBIX JIaH HIDKE:

Oo6pa3zen padouyero Jmcra:

1. Pa3bscHUTE NPUUNHY MaJIOl XMMUYECKOW aKTHBHOCTH AJIKaHOB.

2. Kakoe XxMMHU9ecKoe CBOHCTBO XapaKTepHO JUisl allkaHOB? OOBSCHUTE IPUUHHY.
3. CocraBbTe ypaBHEHHS PEAKLMI TOPEHHs U OKUCIICHHS aJIKAaHOB.

4. CocTaBbTe ypaBHEHUS PeaKkIUii pa3iIoKeHNs M N30MEPHU3aIIUH ATKaHOB.

5. Uccnenyiite poib aIKaHOB (XJIOPO- M HOMOMPOU3BOJHBIX) B HALICH JKU3HEACS -
TEJIBHOCTH.



g mpoBeseHuss MCCeoBaHMs yUNUTEeNb MOXET BbIOpaTh pa3HbIE METOIbI U
(dopmbl 00yueHust. [1o McTeueHHH BPEeMEHH y4allnecs: TOTOBATCS K MPE3CHTAIUH.
Paboune nrcThI NPUKPEIUISIOT K IOCKE U Pa3bsICHSIOT 3aaHusl.

O0MeH M 00cy:kaeHHe HH(pOpMAMHT

[Ipu npoBeneHny stana oOMeHa 1 00CYKIICHHS YUUTEIb-CITUKEP KOHTPOIUPYET
MHEHHSI YYaITXCS.

OTOT 3Tan NPOBOJIUTCS C OOBSICHEHWEM YUUTEINs, KOTOPBIM MOIb3yeTcsl GJI0KOM
«Ymo evl uzyuuau?»

HepaspeTBi€HHbIE ajKaHbl, B MOJIEKYJIaX KOTOpBIX coaepxarcs 1+4 aroma
yIepo/ia — ra3bl, alKaHbl coAepKanme 5+15 aToMoB ymiepoaa — )KUAKOCTH, a Co-
nepkammye 16 u 6ojee aTOMOB yIiIepoia HaXosATCs B TBEPAOM COCTOSTHUH. AJKa-
HBI SIBIISFOTCS TIPEACIHLHBIMHU YIIIEBOIOPOIAMH U ITIO3TOMY JUTSI HUX HE XapaKTePHBI
peakuy MpUcoeIuHeHus. J{Js alkaHOB peaklyy ¢ XJIOPOM SIBJISIOTCS PEAKLIUSIMU
3aMEIICHUSI. DTH PEAKIUU SBISIOTCS [EMHBIMUA PEAKIUSIMU U IPOTEKAIOT IO CBO-
00HOpaIUKAIBEHOMY MEXaHW3My. Peakiiuu, B pe3ysbraTe KOTOPBIX OT MOJICKYI
OTIIEIUISICTCS. BOMOPO/, HA3BIBAIOT PEAKLIUIMHU JETHUAPUPOBAHUS.

HonyquHe METaHOJIa U3 METaHa, IIPpHU HArp€BaHu B MMPUCYTCTBUU KaTaJiM3a-
TOpa, ABJIACTCA peaKuHﬁ OKHCJICHUS, a TTOJTYYCHUC STUJICHA U3 MCTaHAa HA3bIBACTCS
peaxkuuen pazinoxenus. byran, B oTIMuue OT METaHa, 3TaHa U MpolaHa, MojBepra-
€TCs peakliy N30MEepHU3aIHH.

TBopyeckoe IpUMeHeHH e
Yyurens 3a1a8T yIeHUKaM CIIeayoIIee 3a/1aHne.
3asepuiume mabauyy.

dopmyna [lomy4ennsle npu cropaHuy 1 Mot ajakaHa
aJIKaHa KoJaecTBO Moib CO, Macca BOJIBL, T
C;H;s
5
90
ObvsacHenue:

Hanmmem o01iee ypaBHeHHE TOPEHUS aJIKAHOB.

CH, +%o2 5 nCO, +(n+1H,0

Kak Buano, npu cropanuu 1 Molb ajakaHa, COAEPIKAIIETo N aTOMOB YIIEPO/a,
nomy4aetcst n Mok CO, u 18-(n + 1) rpamm Bomsr (M, (H,O) = 18). 3naunt, mpu cropa-

HuK 1 Monb nponana nomyyvaercst 3 moss CO, u 18-(3 + 1) = 72 rpamma Boapl. Ecin
npu cropanuu nonydaercs 5 monb CO,, To popmyna ankana CsH;,, a macca Bojbl



coctapisieT 18-(5 + 1) = 108 rpaMMoB. BeraucianM 9ucio aToMOB yIiepoaa B MoJIe-
KyJie ajKaHa, eciy pu cropanun 1 mons nomydaercs 90 r Boxsr: 18- (n+1)=90; n =
4 (C4H,p). ITpu mommHOM cropanuu 1 Moms ankaHa, COJIEpKAIIEro B MOJIeKyIie 4 aroMa
yriepona, oopasyercs 4 mojib CO,.

3aBepiiéHHas TaONNIIA UMEET HUKCYKa3aHHBIN BHI:

Dopmyna ITonmyuennsle mpu cropanuu 1 Mos ankaHa
aJIKaHa koimmaecTBo MoJib CO, macca BOJbI, T
C;Hg 3 72
CsHi, 5 108
CHyo 4 90

OuenuBanue u peduiekcust

VYuurens 3a1aET BEIOOPOYHO BBIMOTHEHUE YIpaKHEHHH U3 Onoka «/Iposepbme
U3yyeHHoey.

OI_IeHI/IBaHI/Ie IMPOBOAUTCA Ha OCHOBEC KPUTCPUS: 6blHUUCTIEHUE.

I ypoBens II yposens IIT ypoBenn IV yposens
C nomoIso C sarpynuenusmu co- | C ommbkamu coctapist | [IpaBuibHO, cocTas-
YUMTEIs COCTaBIASL CTaBJIsAs ypaBHEHUs pe- YpaBHEHHUs PeaKIuii JIs1 ypaBHEHUs peak-
YpaBHEHUS PEaKIUil MO AKIUI 10 XUMAYECKUM 10 XUMHYECKHAM CBOIi- YN 0 XUMHAYECKAM
XUMHUYECKHM CBOHCTBAM CBOMCTBAM aJIKaHOB, CTBaM aJIKaHOB, IPOBO- | CBOICTBAM AJIKaHOB,
AJIKAaHOB, IIPOBOJUT MIPOBOJUT COOTBETCTBY- | IHUT COOTBETCTBYIOILIUC IPOBOJUT COOTBET-
COOTBETCTBYIOIHME FOIINE BHIYUCIICHHUSL. BBIYHCIIEHHMS. CTBYIOIIME BBIUHC-
BBIYHCIICHUS. JICHHUA.

YPOK 17

NMPE3EHTAL A

«l'[puMeHeHne AJIKAHOB»

OTa MMpE3CHTAlUs IT'OTOBUTCA HAa OCHOBAHWU IMPUMCHCHUA aJIKAHOB B HMKCYKa-
3aHHBIX LICIIAX:

1. Kax monauso

B oTHx 11e7151X B OBITY ¥ B KOTEITBHSIX UCTIONB3YIOT MIPUPOTHBIHN ra3 (OCHOBHOM YacThIO
KOTOPOTO SIBJIAETCS METaH) Kak TOIUIMBO. B myHKTax, He 00eCTiedeHHbIX TPUPOIHBIM Ta-
30M, KaK TOTUTHBO HUCTIONB3YIOT MPOTIaH-0yTAHOBYIO CMECh (3KHIKOE TOIIIIHBO).




2. Kax pacmeopumenu

[IpencraBuTeny anKkaHoB, HAXOMSIIMECS B YKHJIKOM COCTOSIHUU (B OCHOBHOM,
MIEHTAaH, TeKCaH, TeNTaH M JIp.), UCTIONB3YIOT KaK PACTBOPUTEIN B JIAOOPATOPHUSIX U
MPOW3BOICTBEHHBIX OTPACIIAX (IS JTAKOB M KPACOK).

3. Kak cbipvé 01151 npouze00Ccmea HeKomopwvix npooyKmoe

C oTOM LENIbI0 B OCHOBHOM HCIHOJIB3YyETCsl METaH. MeTaH Urpaer poib XHMH-
YECKOI0 CBIPbsI MPH MPOU3BOACTBE BOAOPOJA, METaHOJA, MyPaBbHUHON KHCIIOTHI,
caxu, cuHTe3-Tra3a, xiopmerana (CH;Cl), nuxiopmerana (CH,Cl,), TpuxiiopmeTrana
(CHCly), rerpaxnopmerana (uiau Terpaxiopuna yriepona CCl,), dpeoHoB u npyrux
LEHHBIX TPOAYKTOB. M3 3TUX MPOAYKTOB Takue, KaK caka IPUMEHSIOT JUIS MOJy-
YeHUs! KapTPUKeH, THIIOrpa)CKOi KPacKu, PE3NHbI, XJIOPMETaH, JUXJIOPMETaH H
TETpaxJOpPMETaH UCIOJIB3YIOT B KaUeCTBE PACTBOPHUTENCH, a TaKkKe MPU TYHICHUH
noxapa. OpeoHbl HCIONIB3YIOT B OXJIAJAUTEILHBIX YCTAHOBKAX (B XOJNOIUILHUKAX, B
KOH/IMIIMOHEPaXx), KaK OXJIAKIAIOIIIH areHT.

Meran

Huicue Kak pacr- Kax
BOpUTEINA TOILIABO
AJKaHbI Tponax —
OyTaHOBasi CMECh
Kak pactso- Kax Karpuk, nedarsas
putenn CBIpbE Kpacka
Xiopompo- Chma
HM3BOJHBIC
TymieHue orus Meran Pesnna, nmpon-
3BOJCTBO IIMH
MypaBbuHast
Dpeonsl
P KHCJIOTa
Bomnopon Aueruiex DruieH Meranon

OneHnBaHrEe ATOW MPE3eHTAMHA YYUTEIh MOXKeT mpoBectd 1o 100 OammpHOM
cucreme. Pasziesnienne 6aaioB npu OLEHUBAaHUN MOYKHO IIPOBOJUTH CIIEIYIOLIUM 00-
paszom:

1. Ilonnoma u nayumnsitl xapaxmep npeszenmayuu — maxcumym 50 oainos;

2. IIpedcmasnenue npezenmayuu — maxcumym 25 oaunos;

3. Kauecmeo nodzcomogienHocmu npeocmasieHHol pabomol — mMakcumym 25
bannos.
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el Seien s g e 0 B OnpedesieHue KauecneeHH020 c0cmaeda y2/1e8000p0dos

) PeakTuBbl U odopyroBanue: napadus, oxkcug menu(Il), cymsdar

i \\ menu(Il), mpobka cHaGkEHHAsE Ta300TBOXHON TPYOOH, IITATUB, CIIUP-

TOBKa, JIOXKKA, TPOOHPKH.

Xon paoorsl: [TomecTute B cyxyro mpoOHpKy okoiio | T mopouika
okcnaa meau(Il) u 0,2 r mapaduna. Harpesaiite npoOupky 10 Tex mop,
Moka napaduH He pacIUIaBUTCS, U He cMernaercs ¢ okcuaom meau(Il).
3akpenuTe MPOOUPKY B MITATHBE B TOPU3OHTAIEHOM TIOJIOKEHUH. biu-
e K OTKPBITOMY KOHILYy ITPOOUPKH IIPU ITOMOILH JIOKKH ITOMECTHTE He-
MHOTO 0e3BogHOTO cynbdara meau(ll). 3akpoiiTe mpoOUpKy MPOOKOH ¢
ra300TBOAHOM TPYOKOM, OIyCTUB KOHEI TPYOKH B JPYTYIO MPOOUPKY C
M3BECTKOBOW Bozoi. Harpeiite comepumoe mpoOHpKH.

cMmech napaduHa u cyabgar meau(1l)
okcuna meau(Il)

HU3BECTKOBAs BOJAA

Kaxue nabniooenus evisgienvt?

Ommemome, Kakue uzsMeHeHust Rpouzowiu ¢ cyiv@amom meou(ll) u uzeecmro-
6011 8000II.

Hanuwume ypagnenus coomeememeyrowux peaxyuii, coenatime 6bl600 0 Kauec-
MBEHHOM cocmase napaghuna.

YPOK 19

OBOBLAIOLWNIA YPOK

O000menne nzydennoro Bo II paznese
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MAJIOE CYMMATUBHOE OLUEHUBAHUE - 2 (MCO-2)

1. OnpenenuTe YUCIO MOJIEKYJT XJIOPOBOAOPOa U GOPMYITy OPraHUYECKOTO coe-
JUHEHUS!, TOJTy4YEHHOT'O IIPH B3aUMOJEHCTBUU OHON MOJICKYIIbI 3TaHa M YEThIPEX
MOJIEKYJI XJIOpa.

2. KaKafI Iapa BCIICCTB HE SABJISICTCSA I/I3OMepaMI/I?
CH,
|
I. CH,-CH,-CH, u CH,-CH,

I CH,~CH-CH, nu CH,-CH,
CH, CH, - CH,

G
1II. CH, - CH, - CH, — (IZH2 u CH, - ICHZ
CH, CH,— CH,

3. B Mosiekysie Kakoro ajkaHa cofaepkuTcs 16 ruOpuiHbIX opOuTaiei?

4. Yro siBIsieTCst OOIIMM JIJIst MOJICKYJT 2-XJioprpornana u 1,2-auxsaopripornana’?
1. Yncmo aToMOB B MOJICKYJIE
2. Ynciao noisipHBIX KOBAJIEHTHBIX CBSI3€i
3. Yucmo aToMOB BOIOpOAa

A) Tonbko 1 B) Tomnbko 2 C) Tonbko 3 D)1,2 E)L,3

5.
B ankane
YHUCJIO aTOMOB BOJIOPOJIa B MOJIEKYJIEe OTHOCHUTENbHASI MOJIEKYJISIpHAsI Macca
n 44
n+6 X

Brraucnure x.

6. HazoBute no MexayHapoaHoi HOMEHKIAType ankaH, 0,5 MOJIb KOTOPOTO COAep-
*uT 30 T yriepoa U OfH YeTBEPTHYHBINA aTOM yTIIEpPO/a.




7. CKOJIBKO TPOIIEHTOB COCTABIISAIOT MIEKTPOHBI, YUaCTBYIOIIUE B 00pa30BaHUU TI0-
JSIPHBIX KOBAJICHTHBIX CBSI3€H B MOJIEKYJE TpOIaHa, OT OOIIEero yucia 3JIeKTPOHOB

YYACTBYIOIIMX B 00pa30BaHHHU CBsI3€H B MOJIEKyIe?

8. Pacmipenenute peakiuu mo cxeme.

Pa3peIB cBsi3eli B MOJIEKyIaX alKaHOB IIPU XUMUYECKUX
PEaxIisIX, B KOTOPIE OHU BCTYTAIOT

c-C C-H

1. XopupoBaHue nporana
2. M3omepus nmeHTaHa
3. Peaknus Konosanosa

9. HazoBuTte mo MexayHapoIHOH 1 paIliOHAIFHON HOMEHKIIaTypaM YIIIeBOAOPOI, 00-
Pa30BaHHBIN COEAMHEHUEM TPETUYHOTO OYTHUIIOBOTO U H30IPONIIOBOIO PaIHKAIIOB.

10. Kak MOXXHO CHHTE3MpPOBaTh IO peaknnu Bropra ankaH, MOJTyICHHBIH B3amMO-
nevictBuem comu CH, — CH — COONa ¢ NaOH?
\

CH,

11. Ompenennre COOTBETCTBUE.
AJKaH, MOJIEKYJIa KOTOPOI'O COAEPKUT 77 aTOMOB YITIEPOAA:

1. uncio o-cBsI3en
2. YHCTIO HETIONSPHBIX KOBAJICHTHBIX CBSI3EH
3. uncIo cBsA3el, 00Pa30BAHHBIX Sp°—sp TEPEKPhIBAHUEM

a.n—1 b.2n+2 c.3n+1 d. 4n e.2n—1

12. Bo3MOKeH I YeTBEPTUUHBIN aJIKWIbHBINA paaukai? OO0CHYHTE CBOU MBICIH.




rOMOJIOTUYECKUW PAA ANKEHOB, SNIEKTPOHHbIE U
FPAONYECKUE ®OPMYIJIbl UX MOJIEKYJ1
NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ1 AJIKEHOB
HOMEHKJIATYPA AIKEHOB
MN3OMEPUA AJIKEHOB
MONYYEHUE AJIKEHOB
OU3NYECKUE U XMUMUYECKUE CBOVUCTBA AJIKEHOB
rOMOJIOTMYECKUI PAJ ANKABUEHOB, FPAOUYECKUE ®OP-
MYJibl U MPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJ1
HOMEHKJIATYPA U U3OMEPUA ANKAOVEHOB
NMONYYEHUE U ®U3NYECKUE CBONCTBA ANNKAGUEHOB
XUMUYECKUE CBONCTBA AJIKARUEHOB
FOMOJIOTMYECKUW PAL ATIKUHOB, TPAOUYECKUE
®OPMYIIbl U MPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKY )
HOMEHKJIATYPA U ASOMEPUA ATIKUHOB
NMONYYEHUE U ®U3NYECKUE CBONCTBA AJIKUHOB
XUMUYECKUE CBONCTBA AJIKUHOB
N3YYEHUE XUMUYECKOIO COCTABA

KAYYYKA U PE3UHDI

Crangaprsl, perycMOTpeHHble 11d peaju3anuu: 1.1.1., 1.3.1., 2.1.1., 2.2.2., 3.2.1.

CornacHo TpeOOBaHHUAM CTAHIAPTOB U IeNiel 00yUYEeHHs, B 9TOM pasJielie yJaiye-
cst Oy/yT u3ydarh TOMOJIOTHYECKHNA PSIJl AJIKEHOB, aJIKAJMEHOB U AJIKMHOB, AIIEKTPOH-
HbIe (QOPMYJIBI UX MOJICKYJI, HOMEHKJIATYPY, H30MEPHI0, MOJTy4YeHHEe, PU3UYecKre M
XUMHAYECKHE CBOMCTBA 3TUX COCIAMHCHUH, OyAyT FOTOBHTH MPOCKTHI U TMPE3CHTAIUH.
XOoTUM JTOBECTH JI0 BAIIETO CBEIEHHS TO, YTO OCHOBHOW MOMEHT ATOH yueOHOH eau-
HUIBI 3aKITIOYAIOTCSl B TOM, YTO Ha OCHOBAHWH IOJYYSHHBIX 3HAHUH 00 M30MEpUH U
HOMEHKJIaType alIkaHOB YYCHUKH Oy/IyT JIETKO MOHUMATh U30MEPHIO M HOMEHKJIATYPY
AJIKCHOB, AJIKAJIMECHOB M aJIKHHOB. Y YHUThIBask HCOOXOMMOCT (DOPMHUPOBAHHS HABBIKOB
MIPaKTHYECKON HAMPABIICHHOCTH, B KOHIIE pa3/ieia JlaHa MpaKkTUIeckas paboTa Ha TeMy:
«/3yyeHne XUMUIECKOTO COCTaBa KaydyKa U PE3UHBD.



FOMOJIOTUYECKUW PAJ AJIKEHOB, SJIEKTPOHHDIE U
F’PAOUYECKUE ®OPMYIJ1bl UX MOJIEKY

Cranaaprsl:

1.1.1. Pa3wsicHsieT cocTaB, cTpoeHue, (hu3ndeckre CBOMCTBa BelecTB (Heopra-
HHUYCCKUX U OpI‘aHI/I‘IeCKI/IX), TOTOBUT NIPE3CHTAINU.

1.3.1. CocraBnser 1 pemraer 3a/1a4u, CBI3aHHBIE C COCTAaBOM U CTPOEHHEM He-
OpPTraHUYCCKUX U OPraHNn4Y€CKUX BCUICCTB.

Hears o0yuenusi: PazbscHss cTpoeHUE aJKEHOB, POBOAUT COOTBETCTBYIOLIHE
pacu€Tsl.

HWurerpamms: M. 3.1.2.,3.1.3.,3.1.5., ©. 2.1.3.
®opMbI 00yUeHH: KOJUIEKTUBHAS pad0Ta, HHIUBUIyallbHAs paboTa
MeTtoabl 00yUeHusi: MO3TOBOH IITypM, YTEHHE C OCTAaHOBKaMH, OOCYKICHHE.

Pecypcebl: yueOHUK, paboure JIUCTHI, AeTaIH JUIs cO0opa MapoCTeP>KHEBBIX MO-
Jeneit, prumaapt

9TAIIbI YPOKA

MoTtuBanusa

VYuurens 1aér vHGOPMALIHIO O TOM, YTO MEPBbIN MPECTABUTEND ATKEHOB — 3TO 3TEH
(C,H,). 3atem yuurtens 3amaét Bompoc: «llouemy Hem npedcmasumes aikeHos, 8 coc-
Mag KOmopo2o 6xo0um 00uH amom y2nepooa? ». Y UeHHK! AatoT ONpeeIEHHbIC OTBETHI.
Yuutellb Ha OCHOBaHUHU OTBETOB JIaéT HEOONbINY0 HH(popMarmio 00 ankeHax: U Tak,
ankaHbl UMeroT oduryro gopmyny C,H,,, B Monekyie ux uMeercsi onHa JBOWHAS CBS3b
(omHa T-cBs3b). DopMyiy ankeHa, coiepraiiero 4 aromMa yriepona, BeIpaxaroT (op-
mynoit C,Hg. Yuurtens cTaBUT UCCIENOBATENLCKIM BONPOC: «KaK ModicHO pazvsacHums
CmpoeHue anKeHOos, U NPOBOOUNb COOMBEMCMEYIowue pacuémol?» 3aTeM OH MpeJyiaraeT
BBITIOJIHUTE 3a]1aHus1 OTI0Ka «/Jessimenvrocnivby. B ONoKe Moka3aHo, 4To B MOJIEKYJIe STaHa
C IByMsI aTOMaMH YIJIepoJia CBA3aHO IIECTh aTOMOB BOJOPO/IA, & B MOJIEKYJIEe ITIIICHA C
TaKUM JK€ YHCIJIOM aToOMOB yIVIEpOja CBA3aHO YeThIpe aroma Bojopoza. Mcmomns3ys Ba-
JIEHTHBIE BO3MOKHOCTH aTOMOB, YUEHUKaM CJIEAYET ONPENeNUTh, Kakasi U3 HIhKeyKa3aH-
HBIX (POPMYJI TIPABMIILHO BBIPAXKAET rpauiecKyro (popMyiry 3TeHa.

i iy g
i e S
H H H H H

I II I
Iocrne BEITONHEHNS] AEATENBHOCTH, YUUTEb EPEXONUT K HOBOMY JTaIly ypoKa.



IlpoBenenue ucciieq0BaHUA
Jis poBeieHysT MCCIIEeIOBAHNS YUUTENb Tpe/IaraeT yJalluMcsl HHIUBUIYaTbHO
TIPOYECTh COACPIKAHME TEMBL. Y UeHUKH 3aBEPIIAIOT YTEHHE TEMBI U JIETal0T TIOMETKH.

OoMeH U 00cy:k1eHne HH(popMAMH

VYyaruecs: OTBEYarOT Ha HEKOTOPBIE BOIPOCHI YUUTES 110 TEME YPOKa.

1. Kaxoe munumanbroe 4ucio amomos yenepooa OOINCHO YUACmMBE08anb Npu 00-
Pazosanuy OB0UHOL 853U 8 MOLEKY1e ANKeHA?

2. Kax obpazyemcs w-c653b 8 ankenax?

VYuaryecss HAXOIAT OTBETHI HA 3TH BONIPOCHI U TIOABOJIAT K KOHILY 00CYKICHHS
10 TPOJIeJIaHHO padoTe.

BriBoabI ¥ 00001IEeHUSA

OTOT 3Taln MPOIOKAIOT C TIOMOIIBI0 BOMPOCOB. YUUTEIh 0000IaeT H3JI0KEH-
HbIE MBICTH ydamuxcsi. OObsCHIET HEMTOHATHBIC MOMEHTHI 110 TeMe. YUuTelb 3a/a-
&1 BhIMoNTHEHKE ON0oKa « Ymo b1 uzyuunu? »

CormacHO MexayHapoJHOH HOMEHKJIAType, anparnieckue yriaeBoIOPOAbI,
B MOJICKYJIaX KOTOPBIX MEXIy aTOMaMH YIJIepOAa UMEETCsl OfHA JBOWHAsS CBA3b,
Ha3bIBAIOTCS alKeHaMu. Y ankaHoB oOmas gopmyna C H, ., a y ankeHOB cocTas
BhIpakaeTcs obmed popmynon C H, . B Monekyne mpornena Mexmy aTroMamu
yIJIepoJa ecTh BE G- U OHA T-CBSI3H.

TBopueckoe NpUMeHeHue
Yuurens MOXKET 3a/1aTh pabOTy HaJl CIIEAYIOUINM 3a/laHUEM:

Onpedenume yucio G-céazell U NepeULHbIX amomos y2iepood 8 MoieKyile pas-
8EMBIEHHO20 ANIKEHA C OMHOCUMENbHOU MOLEKVIAPHOU MACcoli pagHotl 56.

ObvscHenue:

B monexyne ankeHa, ¢ OTHOCUTEIBHOM MONEKYISIpHON Maccoil paBHOU 56, co-
JIEPXKUTCS YeThIpe aToma yriieposa, ero hopmymna CyHg (14n = 56; n = 4).

W3-3a pa3BeTBIEHHOTO CTPOCHUS MOJIEKYIIBI €T0 (DOPMYITY CTPOCHHUS MOXKHO BBI-
pa3uTh B CIEMYIOIIEM BUJIE:

CH,~C - CH,
CH,

B manHOM ankeHe UMEIOTCS 3 TIEPBUYHBIX aToMa yriepona u 11 o-cBszeii.

OuenuBanue u peduiekcus

C nenblo peduiekCcHy yuuTeNb IPEJIaraeT BbIIIOJIHEHUE HEKOTOPBIX 3aJaHUl U3
61noka «/Iposepvme uzyuennoey B KJacce, a €CJId He XBaTUT BPEMEHH, TO OCTAJIbHbIE
3a1a€T Ha JJOM.



OrneHnBaHNne IPOBOJUTCS HA OCHOBE KPUTEPHUSL: npogedeHue paciémos

I ypoBens II ypoBenb III ypoBens IV ypoBenn
C nomorusto yuutens | PazpscHsas ctpoenne | PaspsacHss cTpoeHue TloapoOHO pasbsicHsist
Pa3bsCHSS CTPOSHUE AJIKEHOB, C 3aTPy[- | AaJKEHOB, C HE3HAYU- | CTPOCHHUE AlIKEHOB, Ipa-
AJIKEHOB, TPOBOJUT HEHUSIMHU IIPOBOJUT | TEIbHBIMHU OMIMOKAMM | BHUJIBHO ITPOBOJUT COOT-
COOTBETCTBYIOIIHE COOTBETCTBYIOIIHE MIPOBOJUT COOTBET- | BETCTBYIOIIUE PACUETHI.
pacuéThl. pacuéThl. CTBYIOILIME PACUETHI.

YPOK 22

TEMA 3.2.MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN1 ANKEHOB

CraHaaprsl:

1.1.1. Pa3bscHsieT cocTaB, CTpOCHHE, (PU3MUCCKIE CBOMCTBA BELIECTB (Heopra-
HUYECKHUX ¥ OPTaHWYECKHX ), TOTOBUT IIPE3CHTAINH.

3.2.1. Moaenupyet CTpOeHHE U XUMUYESCKUE TPOIIECCHI ¢ YIACTHEM YTIIEBOIOPO-
JIOB.

Leab o0yvyeHusi: Pa3zbscHssi IPOCTPAaHCTBEHHOE CTPOEHUE AJIKEHOB, MOJIEINIHN-
pYeT UX CTPOECHHE.

HnaTterpanms: ©. 2.1.3.
®opMbI 00yUeHH: KOJUIEKTHBHAS paboTa, paboTa B rpymmax
MeToab! 00y4eHusi: MO3TOBOM IITYpPM, YTCHUE C OCTAHOBKAMU

Pecypcebl: yueOHUK, paboune JUCThI, ATaIN I cOOpa MapoCTEePKHEBBIX MO-
neneit, puunaapt

9TAIIbI YPOKA

MoTtuBanusa

Ecnu 6 anxkanax yenvl, 06pazosannvie nepekpuléanuem sp’ cubpuoHvix opouma-
neil 6 npocmpancmee, cocmasgnsiom 109°28’, mo wemy pasuvi yenol 6 anxenax, 06-
Ppazosanmvle nepekpvieanuem sp’ eubpuonvix opoumaneii ¢ npocmparcmee? C uem
CBA3AHO MaKoe usMeHenue 6eruyUuHbl y2nog? 3aaaBas Takue BOIPOCHI I MOTHBA-
[[UY, YYUTEIIb IPOOYKIACT IO3HABATEIIbHYIO aKTUBHOCTb yuaruxcs. [Ipu nuzydenuu
3TOHM TEMBI IPETYCMOTPEHA HHTETPALlUs ¢ MaTeMaTukoi. Jlanee yuurens npeaara-
€T BBINOJIHEHKE 3a1aHuid U3 Onoka «/[eamenvHocmo».

Xumudeckas
CoenuHenne DHeprus CBA3H JlnmuHa cBS3u
CBSI3b
H;C — CH;, c-C 347 xJIx/MOIb 0,154 am
H,C = CH, C=C 612 xJIx/Monb 0,134 um




B Tabnuue coorBercTBeHHO aanbl aiauHa u 3Heprus C — C u C = C cBszeit Mo-
JIEKyJ dTaHa W 3T€HA. YUHTENb 3a1aéT Bompoc: «Ecau snepeus oounapnot C — C
ces3u pasna 347 klloc/mons, mo 6yoem au suepeus C = C 080UHOU C6513U PABHA €20
yogoennomy npouseedenuio 2 - 347 kloc/monv?» Y yUEHUKOB MOXKHO CIPOCHTH:
«lloyemy Onuna ceéasu mexcoy amomamu yanepood 6 MoNeKyie IMeHd MeHble no
CpasHeHuIo ¢ ONIUHOL COOMEemcmeyiouleli CeA3u 8 MoaeKyile smana? Y 4eHUKU n3ia-
raroT CBOU MbIC/H. [1ociie BhICITyIIMBaHMS OTBETOB YUHTENb CTABUT UCCIICI0BATEIILCKUN
BOMPOC:» «Kak MOX*CHO pazvacHUmMb npOCMpAHCMEEHHOe CIMPOeHUe AIKeHO8, U Hd
Ymo HA0o 0OPAMUMb BHUMAHUE NPU MOOETUPOBAHUU UX CIPOEHUSL? »

IlpoBenenue ucciieg0BaHusA

VYuurens paznaét rpynmnaM padodne JUCTHI, IETalu JJIsl apOCTEPKHEBBIX MO-
Jenei (ecay MX HET, TO IJIACTWIIMH U CIIMYCYHBIC TTaJlOuKH). [ pyIbl Ipy MOMOIIH
METOJ]a «YTCHUE C OCTAHOBKAaMM» Ha PabOYMX JIMCTAaX JIENAIOT 3aMETKH Hepel Imo-
CTaBJICHHBIMH BOIIPOCAMH.

Pabouwnii et MoxeT ObITh 0QOPMIICH B HUKEYKa3aHHOM BHJIC:

1. B uém oTimume cTpoeHUST MOJICKYJIBI ATEHA OT MOJICKYJIBI ATa-
Ha?

2. ITouemy anuna cBs3u C = C B MOJIEKYJIEC dTCHA HE paBHA yIABO-
E€HHOMY Ipon3BeaeHHIO JUTHHBI cBsI3U C — C MOJeKyIbl dTaHa?

3. CMonmenupyiTe mapoCTPEKHEBYIO U IIAPOBYIO MOIICTH MOJIe-
KYJIbI DTEHA.

Oo0MeH 1 o0cy:kaeHHe HH(pOPMATMHA

[lo ncreuennn BpeMeHH, 3aBEPILMB UCCIIEOBATENBCKYIO padoTy, yUaIHecs pUCTY-
naroT K e€ npesenTamu. [Ipu oOMene nHpopmanyeli BHUMATEIILHO CITyLIAIOT APYT JApY-
ra, a Ipu 00CYKICHUH TTOAYEPKUBAIOT BOIIPOCHI, C KOTOPBIMH OBIIN HE COTVIACHBL.

BpIBOABI 1 000011IEHUSA
VYuurens 3a1a€T Kaccy padoTy Haj OokoM « Ymo 6wt uzyuunu? ».

B Monekysiax aqKeHOB /[Ba aTOMa yriiepo/ia HaXOAATCsl B Sp> THOPUIHOM COCTOS-
HUH, & OCTAIbHBIC — B SP° THOPUIHOM COCTOSIHUH. B Mojiekyse sTeHa sp ruopu-
HbIC OpOMTAIN aTOMa yriepoaa o0pa3yloT G-CBSI3H, a p-OpOUTaNH, HE YYaCTBYFO-
I1e B THOPUIU3AIUH, B Pe3yJbTaTe OOKOBOTO MEPEKPHIBAHUS 00Pa3yIOT TT-CBS3b.
T-CBSI3b 10 CPABHEHUIO C G-CBSI3bI0 HEMPOYHasl. BalleHTHBIEC yIIIbI B MOJIEKYIIE ATa-
Ha coctaBmsioT 109928, a B monekyie atena — 120°. Jlnuna C = C cBs3u B MOJie-
Kyne nporeHa paBHa 0,134 uwm, a juimHa C — C cBszu — 0,154 HM.



Yuutens emié pa3 oOpanacT BHUIMAHIE MOMCHTHI Ha HETIOHSTHBIC YUAIIUXCs, Ha
HUX MBICIIA U JieJ1aeT 00001IeHue.

TBopueckoe NpuMeHeHHe

Jist TpotyKTUBHOW paboThl YYHTENb MOXKET JIaTh JII000e 3a1anne. BeimomHenne
11 u 12-ro ynpaxuenuii u3z 0yoka «/Iposepvme uzyuennoey MOXHO J1aTh Ha 3TOM
JTarne ypoka.

Bcnomnume 63aumoceazs mescoy Oaunot, dHepaueli u KpamHoCmulo Xumude-
cKoU c6s3U Mencdy amomamu 8 monexyiax. Kax moocHo odvsacuums dmy 3aKoHO-
MepHOCMb Ha npumepe dMana u dSmeHa?

ObvacHenue:

C yBenuueHHeM KpaTHOCTH CBSI3€H B MOJIEKYJIax MEXAy OAMHAKOBBIMH aTOMaMH
(manpumep, C — C — C = C), yBenMUUBaeTCs SHEPTUS CBA3H, a JUIMHA € yKOpauu-
Baercs. DHeprusi C — C cBsA3U B MOJICKyJie dTaHa paBHa 347 k/[x/ Mob, a SHEpPrus
C= C cBs13u B MOJIeKyJie 3TeHa paBHa 612 k/[x/Moib ( TO ecTh yBenuuuBaercs). JimHa
UX CBsi3el cooTBeTcTBEHHO cocTapisieT 0,154 am u 0,134 HM (TO €CcTh YMEHBIIIACTCS).

Onpeoenume coomeemcmsue 8 psoy
CH,=CH, —» CH,=CH - CH; — CH; — CH = CH — CH;

1. Veenuuusaemcs
2. He usmensiemcs
3. Yuenvwaemes

a. MonsApHas macca
b. uucno w-ceazeii

C. wucno sp? eubpuonvix opbumaneti

d. yucno sp’ cubpuonvix opoumaneu

e. ucno cessell, 06paz068anHbIX NePeKkpbleanuem sp’— s opoumanetl

Obwvsichenue:

B psany: CH,=CH, - CH,=CH-CH; - CH; - CH=CH - CH;

a. C YBEIIMYMBAHUEM YFICIIA aTOMOB yIJIEPOia MOJISIPHASI Macca BEIIECTB B 3TOM PSTY
yBemmunBaercs (1);

b. U3-3a HANMYKS B MOJISKYJIaX OTHOM JTBOMHOMW CBSI3U YMCIIO TT- CBSI3CH HE U3MEHSI-
ercs (2);

C. M3-3a TOT0, YTO YKCIIO aTOMOB YIIICPOZa B sp* THOPUTHOM COCTOSTHUH OJIMHAKOBO,
TO YHCIIO Sp’ THOPUIHBIX OpOUTalIel He n3MeHsiercs (2).

d. u3-3a yBenMUCHHUS YMCIIA aTOMOB YITIEPO/a, HAXOMAIIUXCS B Sp° THOPUTHOM
COCTOSTHHH, B JIAHHOM PSJIY YBEIUUHNBACTCS YKCIIO Sp° THOPUIHBIX opouTanei (1).

€. M3-3a TOr0, YTO YMEHBIIIAETCS YUCIIO aTOMOB BOAOPO/Ia, IPUCOSTUHEHHBIX K
aToMaM yTiiepoja IpH JIBOHHOW CBSI3M, YUCIIO CBs3CH, 00pa30BaHHBIX TIEPEKpPHIBa-
HHUEM sp’ — s opOuTaneii, ymenpuiaercs (3).

OuenuBanue u peduieKcust
VY4uurens Mo cBOEMY YCMOTPEHHUIO MOKET MPEIOKUTh BBIITOIHEHHE HEKOTOPBIX
3aganuil u3 6noka «/Ipogepvme uzyuennoey. OCTalbHYIO 4acTh 3aJaET Ha JOM.



OrieHUBaHKE IPOBOUTCS HA OCHOBE KPUTEPHS: MOOETUPOBAHUE

I ypoBenn II ypoBens III ypoBenb IV yposenn
PazbsicHAA ¢ IOMOILBIO C 3arpynHEeHUsAMY, C nesnaunteneHbiME | [TompoGHO, pazbscHss
y4uTess IpoCTpaH- Pa3bsCHSS IPOCTPaH- | OIMIMOKAMH, Pa3bsICHS MIPOCTPAHCTBEHHOE
CTBEHHOE CTPOCHHUE CTBEHHOE CTPOCHUE NIPOCTPAHCTBEHHOE CTPOEHHE AJIKEHOB,
aJIKCHOB, MOJCIUPYET | aJKCHOB, MOJACIUPYET | CTPOCHUC AJIKCHOB, MO- | IIPAaBUJIBHO MOJCIIUPY-
HX CTPOCHHUE. HX CTPOCHHE. JIENUPYET UX CTPOCHHE. €T UX CTPOCHHE

Jlomamnee 3a1aHue
CocraBbTe MapOoCTEePKHEBYIO MOETb MOJIEKYIIbI TPONEHA MPH MTOMOLIH IDTACTIINHA
u crimuek. Haiiure uncio ymioBbIX cBsi3ei B MosieKyse. CrpymupyiTe YITIOBBIEC CBS3H.

YPOK 23

TEMA 3.3. HOMEHKJIATYPA AJIKEHOB

Cranpapr:

1.1.1. Pa3psacHsieT cocTas, cTpoeHHE, (pU3HUeCKrEe CBOMCTBA BEIIECTB (HEOpTa-
HUYECKUX U OPTaHUYECKHX ), TOTOBUT MPE3CHTALNH.

eab 00yyenusi: Pa3psicHseT npaBuiia HOMEHKIIATYPbl AJIKEHOB IO UX CTPYKTYP-
HOMY CTPOCHHUIO.

HWurerpanus: 1. 1.1.1., . 2.1.3.

Dopmbl 00yUeHUsI: KOJUICKTHBHAsS paboTa

MeTonabl 00y4eHHsI: MO3TOBOH IITYPM, HHTEPAKTUBHAS JIEKLIUS

Pecypcsi: yueOnuk, paboune JUCThI, Guumyapt

ITAIIbI YPOKA

MoTuBanus
J1g TIOBBITIIEHNST TIO3HABATENFHOW AKTUBHOCTH y4aIIUXCs OBUIO OBI MOJIE3HO
HWHTETPUPOBATH 3Ty TeMy ¢ HH(OpPMATHKOW. MI3BECTHO, YTO CUMBOJIBI M UG PHI JTEO-
0oro HoMmepa Teie()OHa BBIPAXKAKOT ONPEACAEHHbIH KO/I.
Kod cmpatbi Kod 2opoda

Kod peauoHa HomawHuti Homep
mernegoHa

A umo eblpasicaront Hucjia u cioed 6 Ha3eaHusdx ankenog?




VYyamuecss HAUIYT OTBET HA 3TOT BOIIPOC C MTOMOIIBIO YUUTENd HA OCHOBAaHUHU
paHee N3y4eHHOW TeMBbl O HOMEHKJIaType aKaHOB.

[lanee yuuTens CTaBUT UCCIENOBATENLCKUN BOTIPOC: « Kak MOXMCHO pa3vbACHUmb
NpAsula Ha36AHUsL AJIKEHO8 NO UX CIPYKMYPHOMY CIMPOEHUIO? »

Yuurens Ha JOCKe WK QIUMYAPTE OTMEUAET TUIOTE3bl YYCHUKOB.

IIpoBenenne nucciaenoBaHus

Yyurens JEMUT KI1acC Ha TPYMIIbL, B 3aBUCUMOCTH OT YPOBHS X yCIIEBA€MOCTH.
Hammomunaem, 4to mpu paboTe B TpyMIax HapsiLy ¢ 3KOHOMHUEH BPEMEHH y ydallux-
cs1 GOPMHUPYIOTCSI HEKOTOPBIE YMEHHS (COTPYIHHYIECTBA, BBICTYIIAHUS COOSCETHUKA),
HapsAy C JIOTHYECKUM MBIIUIEHHEM Pa3BUBACTCS KPUTHUECKOE W TBOPYECKOE MBIIII-
JICHHWE. YUYCHHUKH B IIEPBOM YacTH HMCCIIENOBAHUS METOJOM WHTEPAKTUBHOM JIEKIIUU
Pa3bICHAIOT HCTOPHYECKHE M palMOHAJIbHbIE Ha3BaHUs ajkeHOB. [Ipu pabore Ha
IpUMEPax HECKOJIBKUX aJIKEHOB OHM MPHOOPETYT HABBIKHU [10CIIEA0BATEIBHOIO U IIpa-
BIJIBHOTO MX Ha3BaHUs. [locie 03HAKOMIIEHUS ¢ TEMOM M CIIEIaHHBIX 3aMETOK yda-
myecst OyayT OTBedaTh Ha BONPOCH! yuutenst. Jlanee yunTenb JaéT KOPOTKOE pazbsc-
HEHHE O CHMMETPHYHBIX 1 HECUMMETPHUYHBIX alkeHax. McciaenoBanue mponomkaoT
BBINIOJIHEHNEM 3aJlaHuil OJoKa «/JesmenvHocmoby. 31ech Tpynisl OyayT NPOBOAUTD
WCCJIEA0BAaHUS VISl ONIPEACIICHHS alrOpUTMa CII0COOOB HA3BaHMUS AJIKEHOB, COMIACHO
MexyHapoaHOH HOMEHKIIAaType (MOKHO OMUPATHCS Ha AJIKAHBbI).

O0MeH 1 00cy:k1eHHe MH(poOpMAMHT

VYyammecs: IeMOHCTPUPYIOT UCCIIeIOBaHHBIC MU HOBIIECTBa. B xone o0cyxe-
HUI OyZieT BBISBICHO, B YEM OHH 3aTPYIHSITUCH, KAKHE BOIPOCHI OCTAIICh HEMTOHST-
HBIMHU. M IO3TOMY yuYHTEIb BHUMATEILHO, TEPIIETUBO U 10 KOHLA JOJKEH CIEIUTh
3a 0OMEHOM U 00CYXJIeHHEM HH()OPMALIUH.

BoiBoabI 1 00001eHHST

Yuurens TOBOAUT 10 CBEACHUS YUYCHUKOB T€ YaCTU TEMbI, B KOTOPBIX OHU 3aTPy/-
HSUIACh, U OOBSCHSET MPOOIEMHBIE BOIIPOCHI, KOTOPBIE CUUTACT HYKHbIM. O000IIIaeT
CBOE MHEHHE M MHCHUSI TPYIIL. YUHTENb 3aaT 3aBEePIIUTh 331aHue U3 Omoka «Uto
BbI U3YYMITU?»

Hcropuueckoe Ha3BaHUE aJIKeHa, B MOJIEKYJIe KOTOPOr0 HaXOAUTCS 3 aToMa yIjie-
poza, — npomnuiieH. AJsikeH, (opmyna koroporo CH,=C—CH, , 10 palioHaJIbHON
I

CH,

HOMEHKJIaType Ha3bIBAETCSI HECUMMETPUYHBIM JTUMETHIITHIEHOM, a 10 Mexy-
HapOIHOM HOMEHKJIAType — 2-METHIIIIPOIIEHOM.

TBopueckoe NpuMeHeHHE
Ha stoMm 3tane ypoka yunrens npeanaraer ssinoianenue 9, 10 u 12-ro ynpaxxse-
Hui U3 610Ka «IIposepvme uzyuennoey.



3asepuwiume mabauyy.

1o MexXayHapoaHOH

Anken
HOMEHKJIATYPe

110 palMoOHaJIbHOM HOMEHKIIATYPE

CH~CH=CH—CH,

2-MeTHIOyTeH-2

CHM—MGTI/IHI/ISOHPOHI/IHI)TI/IHGH

ObvsicHenue:
3aBepHI€HHBIN BapHaHT TaOIHIIBI 1aH HIDKE:

AJIKeH 1o MexxayHapoaHoi 10 PallMOHAIBHOMN
HOMEHKJIATYpE HOMEHKJIAType
CH,—CH=CH—-CH, OyTen-2 IUMETHIIDTHIIEH
CH,—CH= (Ij —CH,
2-MeTHIOyTeH-2 TPUMETHIITUIIEH
CH, Y p
CH,—CH=CH— CH—CH,
| 4-MeTHIIIEHTEH-2 CHUM—MEeTUIM30IIPONUIITUIIEH
CH,

Haszosume no Mescoynapoonoti nomenkiamype aikeH, OAyUeHHbll COeOUHEHU-
eM BUHULOB020 U GIMOPUUHO20 OYMUI0B020 PAOUKALOE.

Obwvscnenue:
CHayasna cocTaBUM CTpOEHHUE (POPMYJIBI:
BUHUTIOBYIT 6mopuHbIIL
paouxan Oymu106blil paouxan
CH=CH- CH—CH,~ CH,
CH,

ITonyuenHnoe BeniecTBo N0 Mex1yHapOIHONM HOMEHKJIATYpE Ha3bIBAIOT TaK, Kak
IIOKa3aHO HUXKE:
1 2 3 4 5
CH=CH-— C‘H— CH,—CH,
CH,
3-MeTHIIMEeHTEeH- 1

Cpasnume dannvle cmaouu Ha cxemax u onpeoenume NPAGUIbHLIL «IYMb» NpU
HA3b16AHUY ATIKEHOB.




ik
CH;~CH=CH~— CH
CH,

o
CH~CH=CH—CH
CH,

il
CH~CH=CH—CH
CH,

CH,

1 2 3 4 4,4-numeTunOyTeH-2
CH~CH=CH-CH <
| 4-numernnbyTen-2

CH,
CH,
CHCH=CH - CH
H,
cH,
CH-CH=CH- CH
o,
CH
CH-CH=CH- CH
n,

AAA

4-MeTHINeHTCH-2

1,1-numeTnnGyTen-2

4-MeTHIIeHTeH-2

TCTpaMCTHJ’lHeHTeH-z

JIAMETHIITIEHTEH-4

2-MeTuneHTeH-4

HpaBHJIBHBIﬁ «IIYTb» IPU Ha3bIBAaHUUN AJIKCHOB YKa3aH HUIKEC!:

il
CH;~CH=CH~CH
CH,
CHJ HEJPABUIIBHO
CH-CH=CH— (:JH
CH: DnaBunbho
G
CH;~CH=CH~CH
CH,

OuenunBanne u peduiekcus
C menpio peQuekchy yYuTeIh MpeiaraeT BHITOIHUTE YIPakKHEHUS U3 OoKa
«lIposepvme uzyyennoey. Eciy BpeMs ypoka He II03BOJISIET BHIIIOJIHEHHUE BCEX 3a/a-
HUH, TO OCTABILIYIOCS YaCTh 33Jat0T HA JOM.
OneHnBaHKUE IPOBOJUTCS HA OCHOBE KPUTEPUSL: pa3bACHEHUE

CH CH CH CH

CH CH CH CH

3

< 4-MeTHIIeHTeH-2

4,4-mmeTnnOyTen-2

4-umeTnIoyTeH-2

1,1-mumernnOyren-2
TIpaBUJIBHO

4-METHINEHTEeH-2
CH~CH=CH - CH m;m,no

PaBUIIBHO

CIPaBUIIBHO

TeTPaMETHIIICHTEH-2

JMMETHIINEeHTeH-4

CH-CH=CH- CH <
2-MeTHIITIeHTeH-4

I ypoBenn

II ypoBenn

III ypoBenb

IV yposenn

C noMoUIbIO yuuTens
pa3bsCHSET MpaBuiIa
HOMEHKJIATYPhI aJIKe-
HOB TI0 UX CTPYKTYp-
HOMY CTPOEHHIO.

C 3arpyaHeHusIMU
pa3bsCHSET TpaBmiia
HOMEHKJIATYPBI aJTKe-
HOB TIO UX CTPYKTYp-

HOMY CTPOEHHIO.

Heysepenno passbsic-
HSIET MpaBuIIa HO-
MEHKJIaTyphl aJIKEHOB
110 UX CTPYKTYpHOMY
CTPOCHHUIO.

IMpaBuabHO 060CHO-
BBIBAsI, Pa3bsICHSICT
[paBuiia HOMEHKIIATYPbI
QJIKCHOB M0 UX CTPYK-
TYPHOMY CTPOCHHIO.




M3OMEPUA AIKEHOB

Cranpapr:
1.1.1. Pa3bscHsieT cocTas, CTpOCHHE, PU3NYESCKHUE CBOMCTBA BELIECTB (Heopra-
HUYECKHUX M OPTaHUYECKHX ), TOTOBUT MPE3EHTAIUH.

Lenan o0yyenusi: PazbscHAeT H30MEPUIO AJIKEHOB
HnaTterpanmsa: ©. 2.1.3.
®opmbl 00y4yeHHsI: KOJUICKTUBHAS paboTa, paboTta B rpymmnax

MeTtoabl 00yueHHsi: MO3TOBOM IITYypM, KacTep, paboTa Haj TabIHUICH, Tpey-
TOJIBHUK CXOXKUX CBOWCTB

Pecypcbl: yueOHUK, paboYKe JTUCThI, CXEMbI, TAOIHIIbI, (QIumyapT
https://www.youtube.com/watch?v=XhOZqCVk5gE,
https://www.youtube.com/watch?v=Wy8RtZMu 70

Ha wm3yuyenne 5T0it TeMbl OTBelleHO JBa y4eOHBIX yaca. Ha mepBom ydeOHOM
4ace yYEeHUKHU UCCIEAYIOT CTPYKTYPHYIO M30MEPHIO AIKEHOB, @ HA BTOPOM — F€OMET-
PHYECKYIO H30MEPHIO.

I yueOHBbIii yac
IOTAIIbI YPOKA

MoTtuBanus

JlJist MOTUBAIMH YUUTEIb 1aET yUeHHKaM HH()OPMAIUIO O TOM, 4TO ajJKaH ¢ COC-
tagom C,H S umeer nBa uzomepa, a anken ¢ cocraBom C4Hg nmeer 4 usomepa. Yuu-
Teb 3a1aET HABOIAIIUI BOTIPOC: «[louemy y aikeHos, umerouwux makoe e Yucio
amomog yanepooa, Kax y aikamos, Yucio uzomepos oonvuie? 11ocine BRICTyIITUBAHUS
ornpeieEHHBIX OTBETOB YUUTEIIb CTABUT UCCIICAOBATEIILCKUEN BONIPOC: « KaKk MOJICHO
PA3BACHUNMb UB0MEPUIO ANIKeHO8?» YUUTellb OTMEUAET, ITOJIyUYCHHBIC TUIIOTE3bI.

IIpoBenenne ucciie10BaHNusA

J1s m3ydeHust 3Toil TeMBbI U BBIOOpA METOIOB O0yUCHHS YUUTENb JOJIKEH YUUTHI-
BaTh 0COOEHHOCTH Kjacca, 00bEM TeMbl 1 T.1. Ha mepBom yueOHOM dace, MpUHUMAs
BO BHUMAHUEC YaCThb I/I3y‘IaeMOI>'I TEMbI, YUUTCIIb MPCIaracT MmoCTpOUTh KJIaCTep WUIN
CXEMY. A Taxxe MOXKET UCIO0JIH30BaTh METOJ AUaJIOTMYCCKOTO pa3bsACHCHUS.



CH,=CH—CH,—CH,
u
CH,— CH= CH—-CH,

3omeps! 1o mosoxe-
HUIO JIBOMHOM CBS3U

l

‘ CTpyKTypHas H30MEpHs ’

AJIKCHOB

HW3omepus mo MesKKITaccoBast
YIVIEPOIHOH LEeTH usomepust

CH2= @al= CHzf CH3 CH2= CH— CH3
u

CH,=C—CH,
/
CH, H,C—CH,

[anee yuamuecs: 3HaKOMSTCSI C NPUMEPaMH, IIPUBEACHHBIMU B yueOHuKe. B
npruMepax JaHbl IpaBUiia 3alKCH U1 OCIEJ0BAaTEIbHOIO CTPOCHHUS IpadueCcKuX
¢dopmyn ankeHos ¢ coctaBoM CgH,.

Hanumure crpykrypHbie hopmyibl ajikeHa ¢ coctaBom CgH .

1. CHauajna HanwuimieMm rpaduueckue GopMylibl HEpa3BETBIEHHBIX aJIKeHOB. B
3TO BpeMs JIBOWMHAs CBA3b B [NIABHOM LIEMTM MOYKET HAXOJUTCS B TPEX MOJTOKEHHUSX.

C=C-C-C-C-C c-C=C-C-C-C C-C-C=C-C-C

2. I[anee I[IATh aTOMOB yIJIepoaa COCAUHAIOT TOCICA0BATCIIbBHO, 4 OAUH 3aITUChI-
BAlOT B BUJC PA3BCTBJIICHUS B BO3MOKHBIX BApHUAHTAaX. B aTom ciydac ﬂBOﬁHaﬂ CBA3b
B IJIaBHOM LCI MOKET HAXOAUTHCA B JIBYX PA3HBIX IMOJIOKCHUAX !

a) MBOWHAS CBSA3b HAXOIUTCS MEXAY |-BIM U 2-BIM aTOMaMH yTJIepoaa

C=C-C-C-C C=C-C-C-C C=C-C-C-C
c C C

b) nBOIHAS CBSI3b HAXOAUTCS MEXKTY 2-bIM M 3-MM aTOMaMHU yIiiepojia

C—?=C—C—C C—C=|C—C—C C—C=C—|C—C

C C C




3. lanee 4 aroma yriaepoaa COCIUHSIOT MOCIEIOBATEILHO, a IBA aTOMa MHIIYT
B BHUJIC Pa3BETBIICHHUS B BO3MOXKHBIX BapuaHTax. B 3ToM ciydae aBoifHas CBSI3b B
TJIABHOM IIETIN TOXKE MOKET HAXOJUTHCS B ABYX PA3IMIHBIX TTOJIOKEHUSX:

a) IBOMHAs CBA3b HAXOAUTCS MEXY 1-BIM M 2-bIM aTOMaMH yIiiepoaa

C
I
C=(|3—C|I—C C=C—(|3—C C=?—C—C
Cc C C ?
C

b) 1BO¥HAS CBA3b HAXOIUTCS MEXKIY 2-bIM U 3-MM aTOMaMH yIiiepoja

C—(|3=(|3—C
Cc C

Kak BunHo, cymecTtBytoT 13 pa3znuunbix ankeHoB ¢ coctaBoM CqH».

VYuamiuecs: u3y4aror aJropuT™ 3aaHusl. Y YHTeNb 3aBepIlacT MepBYIO 4acTh UCCIIe-
JIOBaHUs U J1s1 3 (PEKTUBHOCTH MPOBEIEHHOM pabOoThI 1aéT 00BSICHEHYSL, HATIPABJICHUS U
HEKOTOPBIC YKa3aHUsI 110 TeMe. DTUM 3aKaHUHBAIOT IEPBbIN YUCOHBIN YaC TEMBI.

II yueOHBbIii yac

Jlyis mpoBeieHNs BTOPOro Y4eOHOT0 Yaca TeMbl yUUTe b IPOJIoJDKaeT 3tan «/Ipo-
6e0eHue uccned08anusy. Ydaluecs HAdMHAKOT YPOK paboToit Hasl OJI0KOM «/[esimenb-
Hocmby. BIIOK OCTPOEH Ha MPUMEHEHUH W3yYSHHOTO MaTepraia o pa3jieiny ajKaHbl.
Y4eHUKH BCTIOMHHAIOT, YTO B MOJICKYJIaX aJIKAHOB aTOMBI YIJIEpO/Ia BPAIIIatOTCs BIIOJIb
C - C cBa3m.

B aT0i#i AedrenpHOCTH yYeHHKAM IpeAiararoT CMOAEIMPOBATh IIAPOCTEPIKHE-
BYIO MOJICJIb MOJICKYJIbI 3THJICHA U IPOBEPUTH BO3MOXKHOCTH BPALICHHUS aTOMOB
yIIIepoa OTHOCUTENBHO Apyr Apyra Baosnb C = C cBsi3el, COCIUHSIIOMNX aTOMBbI
yoIepoaa.




VYuurens HapapiseT YYCHHUKOB TaK, YTOOBI OHM MOIVIM TIOYMAaTh HaJl BOIIPOCOM:

Yem omauuaromes 6pawyeHuss amomos yenepood OMHOCUMENbHO Opye opyea
800716 C6513¢€ll, COCOUHAIOWUX AMOMbL Yenepood 6 MOeKyiax smana u smuiena? B
UEM NPUYUHA MAKO20 OMAUYUA!

Y4uTens BHICIYIINBACT ONPEACIEHHBIC OTBETHl YYCHUKOB.
[Hanee, yueHrku oOpaiialoT BHUMaHHe Ha NPEBpAICHUs Ha puMepax OyTaHa u
OyTeHa-2, KOTOpbIE JJaHbl B TOM OJIOKe.

Ha »tux mpumepax yduTenb MpoBOIUT 00bsICHEHH. B MoJeKye ainkeHa aToMbl
yIiepoaa He MOTYT BpallaThCsl OTHOCUTENBHO JIpyT Apyra Baoub nBoitHo# (C = C)
cBa3u. [IpuunHOil 3TOrO SABISETCS TO, YTO JBOMHAS CBSI3b OIPAHUYMBAET BO3MOXK-
HOCTP BpaIlleHUs aTOMOB yIIIepoAa. Y YUTelb 3aBepIIacT 00bsICHEHNE TEMbI Ha TIPH-
Mepe MOJIEKybI OyTeHa-2.

Kax BuHO 110 CTpOEHHUIO MOJIEKYITBI OyTeHa-2, BTOPOH U TPETHH aTOMBI yTIIepo/ia
HE MOTYT CBOOOZHO BpaIIaThCs OTHOCHTEIHHO APYT Apyra BAodb ABoitHON C = C
CBsi3U. Bpalenrue MokeT IPOU30MTH 3a CUET pacxoia JOMOJHUTEIbHOW SHEPTUH U
pa3pbiBa m-CBSI3H.

Paspwisaemcs Amomul yenepooa epawaiomes 6001 Obpasyemcs
TT-C6513b C—C ceasu T-CBSA3b
CH,  CH, CH,  CH, CH,  H CH,  H
/Ci C\ o /C_C\ o /C_C\ o /C :C\
H H H H H CH, H CH,

I'pynnam npennaraior uzydeHue ciaeayroueid yactu temel. Hapsigy ¢ npyrumu
BUJAMHU M30MEPHH yYalllMeCs] UCCIEAYIOT U [€OMETPUUECKYIO (LIUC-TPAHC) H30Me-
pHIO.




JI1st IpOBEICHUS MCCIIEAOBAHNI MOKHO HCIIONB30BaTh METO 00yUeHHst paboTta
Haj TaOJHUIEN.

Byten-2
yuc-0yTen-2 mpanc-0yTeH-2
CH, CH, H CH,
\ / \ /
c=C c=C
/ \ / \
H H CH, H

B tabmuiie 1aHbl [UC- U TPAaHC- U30MEPhI OyTeHa-2 U UX CTPYKTYPHBIC (hOPMYJIBL.
YdeHukr 00patsT BHUMaHUe Ha pa3nidus. J{ist 6oree moTHOTro HOHMMaHUS 9TOH TeMBI
MOKHO WCITIOJIb30BaTh HOBEUIIYIO TEXHOJOTHIO 00ydeHHs «TpeyrolbHUK CXOXKHX
CBOHMCTBY. Yyamuecs: OyayT oTMedaTh Ha TPECYTOJNbHUKE CXOKHE M OTIHYUTEIHHBIC
YepTHI H30MEpOB OyTeHa: OyTeH-1, muc-0yTeH-2 u TpaHc-0yTeH-2.

OyTen-1
buten-1

I e —L ]

yuc-OyTen-2 mpanc-06yTeH-2

Oo0MeH U 00cy:kaeHHe MH(pOpMAMHT

YueHUKH JIeNal0T IPEe3eHTallMM HOBIIIECTB UCCIIEIOBAaHUM. YUUTENb eI BbIsB-
JISIET JUTst ce0sl TPY[HBbIC U HETOHSITHBIC MOMEHTBI, C KOTOPHIMU CTOJIKHYJIUCH yda-
IHUECS BO BpeMs ITOTO 3Tara ypoka. [Io03ToMy OH 04eHb BHUMATEIHHO, TEPIICINBO,
JIO KOHI[a CIIyIIaeT 0OMeH M 00CyxaeHue nHGOpMAIMK, YTOOBI IIOTOM Pa3bICHUTH
HETIOHSTHBIE BOMIPOCHL. Ha 3TOM 3Tare rpymisl 3aJar0T BOPOCH APYT IPYTY O MPO-
JICIIaHHOM paboTe U cTaparoTcs eié Iy0Ke YCBOUTh TEMY.




BriBoaABI U 00001IeHUSA

Y4uurens TOBOAWUT A0 CBEIEHUS YYAITUXCS T€ YaCTH TEMBI, KOTOPBIE OCTAINCh
HESICHBIMU, B OOBSCHSET MTPOOJIEMHBIE BOIIPOCHI, KOTOPBIE CIUTAET HYKHBIM. O000-
IIa€T CBOW MBICIH M MBICIH TpyIII. [lanee yauTens mopydaeT y4eHHKaM 3aBEPIINTh
XUMHYECKHUN JUKTAHT U3 OJI0Ka « Ymo bl uzyuuau? ».

Y BTOpPOTO TIPECTABUTEISI TOMOJIOTHUYECKOTO Psijia AIKCHOB €CTh MEXKKIIACCOBBIN
n3zomep. Eciin B Monekyiie 2-mMeTrinOyTeHa-2 OJJUH U3 aTOMOB YIJICPOJIa TPH IBOHHON
CBSI3H COCIMHEH C OJMHAKOBBIMHU PAJIMKAJIAMH, TO OH HE MMEET F€OMETPHUICCKUX
(IICc-TpaHc) U30MEPOB.

CH,  H CH,  CH,CH,
c=cC SIBISIETCSl TPAHC-U30MEPOM TIEHTEeHa-2, a c=C
H CH,—CH, H H

SABJISACTCA €ro HUC- U30MCPOM.

CH,=CH—-CH,~CH, u CH,= IC—CH3 9TO CTPYKTYPHBIE H30MEPHI IO CTPOCHUIO
CH,
yraeponnoi nemu, a CH—~CH=CH—CH; wuzoMep N0 MOIOKEHUIO IBONHOM

CBsI3HU.

TBopyeckoe NpUMeHeHHe
VYuurens 3anaét poinonaHenue 10 u 12-ro ynpaxnenuit u3 Onoka «/Iposepome
UsyyeHHoey.

3asepuiume cxemy

M3zomepus xapakrepHas
JUISL aJIKEHOB

Hauunaercs ¢ O6pasyercs pasuIHBIM Haunnaercs B ommune
TIPEJICTaBUTENS, B [PaCEOICEEEMIBIID g C TPETbEro OT aJIKAaHOB, AJIKEHBI
MOJIEKYJIe KOTOPOTo G T EEIEES, NpEICTaBUTENIs 00J1a/1a10T STUM
COZIePIKHUTCS 3 aToMa [IDECOSAIHEHHEDU KT OMAM TOMOJIOTHYECKOTO BHUJIOM H30MEPHU
ymiepona YIJIEpo/a NpH JIBOHHOI CBA3H pana
ObvscHenue:

3aBepIIEHHBIN BapHaHT CXeMbI TIOKa3aH HIDKE:



HW3omepus xapakTepHas
JUTSL aTKEHOB

S

Meskkiaccapas
n3oMepust

J |

(yuc-TpaHc) U30MepHs

Teomerpuueckas

CTpyKTypHas H30Mepus
0 YIIEPOTHOMY CKETIETY)|

) |

OJIOXKEHHIO JIBOHHOM CBA3H

} [CprKTypHaﬂ H30MepHs no}

Hauunaercs ¢
TIpECTaBUTEIISA, B
MOJIEKyIIe KOTOPOTo
COZIEPIKUTCS 3 atoMa
yriepoaa

OGpazyercst pasmHIHbIM
PacroaoKEHHEM B IPO-
CTPaHCTBE 36M€CTHTCHC!71,
le/lCOCJJHHCHHHX K atroMaM

YIIIepoJia IpH ABOHHOM CBA3H

Hauunaercs
C TPEThero
MPEICTaBUTEIIS
TOMOJIOTHYECKOTO
pana

B omimune
OT aJIKaHOB, AJIKCHBI
00J1a/1aloT STHM
BHUJIOM U30MEpUA

Y kakozo amoma yenepooa, é monexyne nponeua, ciedyem 3amecmums 0OUH
amom 8000poda Ha amom XaA0pa, YmooOwbl NOIYYEHHOE COCOUHEHUe UMENO YUc- U
mpanmc- usomepoi?

Obwvscnenue:

[IporieH He MMEET MUC-TPAHC M30MEPOB, MPUYUHON ITOTO SIBISETCS TO, YTO K
MEPBOMY aToMy YIIIepojia MPUCOSIUHEHO JIBa aToMa BOAOpPoJa (OIUHAKOBBIC aTo-
MbI). [ToaToMy, eciu 3aMecTUTh OJIMH M3 aTOMOB BOJIOPOJIa IIEPBOTO aToMa yriiepo/ia
HA aToM XJIOpa, TO TOJIyYeHHOE COCIMHEHUE Oy/IeT MMETh IUC- U TPAHC- U30MEPHI.

CH,= CH—CH,
cl, CH, | H CH,
c=C +«—— CH=CH-CH, — (C=C
/ \ | / \
H H Cl Cl H

yuc-1-xnopnponen 1-xnopnponen mparic-1-xnopnponen

OuenuBanue u peduiexcust

C uenpro peduiekcMu W y4€TOM BPEMEHH YUYHUTENb TpeaiaraeT y4eHHKaMm
BBITIOJIHUTH YIIpaKHEHHUE U3 Onoka «/Iposepvme uzyuennoey. Eciam Bpems ypoka He
TI03BOJISIET BBITIOJIHUTD BCE 3aJ[aHMS, TO OCTAIbHBIC 33af0T Ha JIOM.

OneHnBaHrEe IPOBOAUTCSA HA OCHOBE KPUTEPHUS: pa3bsCHeHUe

I ypoBens II ypoBenn IIT ypoBens IV ypoBenn
C NOMOIIBIO YUHTEIIS C 3aTpygHEHUSAMH C HEeyBEpEHHOCTHIO [IpaBunbHO
Pa3bACHAET H3OMEPHIO pasbsCHAET pa3bsACHAET Pa3bACHACT H30MEPHIO
QJIKCHOB. H30MEPHIO aJIKCHOB. | HM30MEPHIO aJKEHOB. QJIKCHOB.




YPOK 26

TEMA 3.5.NONYHEHUE AJIKEHOB

Cranpaprt:
2.1.1. OObsicHAET 3aKOHOMEPHOCTH MPOTEKAHUS PEaKIUii C yyacTHEeM HeopraHu-
YEeCKHUX ¥ OPraHWYECKUX BEIICCTB.

eanb o0yuenus: OOBICHICT HAXOKICHUE aIKCHOB B TIPUPOJIE W 3aKOHOMEP-
HOCTH MPOTEKAHUS PEAKIINI TIPH UX IMOTyUCHHH.

HUnTterpanms: ©. 2.1.3.

DopMbI 00yUeHH: KOJUICKTUBHAsS paboTa, paboTa B Ipyrimax

Metoabl 00yueHusi: MO3TOBOM ITYypM, BUIMHIBHA, ClIOBECHAS accoOLMaUs

Pecypcepl: yueOHHK, pabouue TUCTHI, (PIUITUapT,
https://www.youtube.com/watch?v=n7VMP9bh0g4

9TAIIbI YPOKA

MoruBanus

C 1enpr0 MOTHBAIMH YYUTENb IEMOHCTPHUPYET BUIC03AIICH OMBITA TTOTYUCHHS
STUJICHA U3 3TaHoja (MeTox brmHrBHanN). Ydamuyecs 0TMEYaloT CBOU HAOTIOMCHHUS.
3arem 3a1aéT paboTy HaA OJIOKOM «/[esimenbHOCHb Y.

B Gnoke unét HarmoMrHaHUE O PEeaKIUAX, C KOTOPHIMHU yUalluecs 03HAKOMIUTHUCH
B TIPEABIAYIINX TeMax: JeTUAPUPOBAHUEM dTaHa W JIETHIpaTaiei dTaHoma MoIy-
YaeTcs ATeH.

iy
H—?—(E—H L, CH,=CH,+ H, Oeaudpuposanue
HH

t> 1400C, H2S04(K0Hu.)

CH,=CH,+ HOH Oezuopamayus

Yuurens 3a/1aeT Y4CHHKAM CJIEYFOIINE BOITPOCH:
Mooicho nu n000OHLIM NyMEM NOLYYUMb IMULeH U3 Monekyn 1,2-ouxiopsmana
u xnopamauna?




CH—CH, + 7 —» CH—CH, + 7 —»
Cl Cl  Cl

Kakue eanozenonpouszeo0nvle MOX*CHO 63mb 05l NONYYEHUA OPY2UX AIKEHO8?

ITocne ompeneneHHBIX OTBETOB yUAIIUXCS HA MOCTABICHHBIC BOMPOCH! YUUTEh
OOBSIBIIIET MCCIENOBATENLCKUNA BOIIPOC: «KaK MOXMCHO O0OBACHUMb HAXOMCOEHUE
ANIKeHO8 8 NpUpPooe U 3aKOHOMEPHOCMU NPOMEKAHU PeaKyull npu ux Noay4eHuu? »
[Toce mony4YeHHBIX THIIOTE3 YYUTEh pa3aaéT yueHHKaM pabodure JINCTHI.

IIpoBenenne ncciaeToBaHUs

HccnenoBanne ydeHHKH OyAayT MPOBOIWTH KOJUIEKTHBHO C TIOMOIIBIO METOAA
CJIOBECHOM acconuarui. L{ens 9Toro Merosa 3aKito4aeTcst B TOM, 4TO MPH U3YYCHUH
HOBOW TEMbI BBISCHSCTCS, YTO 3HAIOT YYCHUKH 00 3TOM TeMe M B KOHIIC BBISBIIS-
€TCsI, UTO HOBOTO OHU Y3HAIU. MeToJ] MOXET MPOBOJUTLCS KaK B YCTHOM, Tak U B
nuchbMeHHOH (opme. [Ipy nMCnonb30BaHUM TOTO METOA HA JIOCKE 3allUCHIBACTCS
KJIIFOYeBOE CclloBOCOUeTaHue: «/lonyyuenue ankernogy. Ydamunecs: BBICKa3bIBAlOT CBOH
MIEPBBIC MBICIIH, CBS3aHHBIC C HUM, KOTOPBIC 3aIIMChIBAIOTCS BOKPYT 3TOIO CIIOBOCO-
YyeTaHus. 3aTeM BBIOUPAIOTCSI CJI0BA, COOTBETCTBYIOIINE IIEIH YPOKa, YCTaHABIIMBA-
€TCsI CBSA3b MEXJIy MOHSATHSIMH, CKIIAJbIBACTCS OTpeNnenéHHas MbIcib. Jlanee ydu-
TeNb peJiaraeT rpymninaM U3y4eHHne ONpeIeIEHHON YaCTH TeMbI, TPeIHa3HAYCHHON
JUTSL UCCIICZIOBAHUS. Y YCHUKH OTIPEICIISIOT, YTO AJIKSHBI B IPUPOJIC MIPAKTHUSCKU HE
BCTPCUAKOTCs, ONPCACIIAIOT IMMYTH IMOJYUCHHA aJIKCHOB B ITPOMBIIIJICHHOCTH U B Jia-
Ooparopum.

Oo0MeH u 00cy:kaeHHe HH(pOPMATMHA

VYyamuecs obparaior BHIMaHue Ha «CI0BECHYIO aCCOIMALIMIOY, CAICIAHHYIO B
HavaJjie UCCIIeJIOBAHMS, U CTapatoTCs MPUNTH K 0JTHOM Mbiciu. [Tociie mpeacTaBieHHON
WCCIIEZIOBATEIbCKOW Pa0OTHI, YYEHHKH OTBEUAIOT Ha BOIIPOCHI, ITOCTABICHHBIE
JIPYTUMU TPYHIaMH, YYUTENb BBISBISET, UYTO OCTAJI0Ch HESCHBIM AJI YUaLUXCSl.

BuiBoabI 1 00001EHUS
Yuutenb 060011aeT MBICITH YUaIIUXCs, Ieias TOTIoTHeHu K HuM. Jlaree 3amaér
BBITIOJIHEHUE XUMHUYECKOTO JUKTAHTA U3 OJIOKa « Ymo 6bl uzyuunu? ».

B npoMBIIUIEHHOCTH alIKeHbI MOJIYYal0T B OCHOBHOM KPEKHHIOM aJIKaHOB, BXO-
IUIIIIX B COCTaB HE(PTEMPOXYKTOB. [IpOIyKTOM MeraloreHHpOBaHUS BUITMHAIBHBIX
JIUTaJIOTeHOIPOU3BOAHBIX AJIKAHOB SBIIAETCS ajkeH. [Ipu Aeruaparanuu 3THIOBOTO
CIUpTa, a TAaKXKe IpU JETUIPUPOBAHUM 3TaHA B PE3yJbTaTe PEaKLUN MOIyYaroT ITH-
neH. Bzaumoneiicteue 2-xyopOytana co cnupToBsIM pactBopoM KOH otHOcuTCs K
peakuusaM IeruIporajJoreHUpOBaHus U 3Ta peakLysl IPOTeKaeT Mo IpaBUiLy 3allieBa.

TBopueckoe MPpUMeEHEHHUE
Yuurens 3amaér BeimonHenne 11 n 12-ro ynpaxksaenuit u3 0noxa «/Iposepome
U3yUeHHOe).



Kaxkas cmecv ankenos nonyuaemcs npu 0ecuopuposanuu 6ymana, eciu y4ecms
mo, 4mo He NpouUcxoosim usmeHenus 6 cmpykmype yeiepoouou yenu? CoenacHo
npasuny 3atiyesa, KOIULeCms8o Kako2o aikeHa bonvuie 8 cmecu?

ObvsicHenue:

[Tpu nerunpupoBaHuu OyTaHa, €CIIM aTOMBI BOJIOPOA OTHICIUISIOTCS OT 1 U 2-10
aTOMOB yIJIEpO/ia, TO MoJiydaeTcsi OyTeH-1, a mpH OTIICIUICHUH aTOMOB BOJIOPOJIa OT
2 u 3-T0 aTOoMOB yTiIepoaa — OyTeH-2.

CH,=CH—CH,—CH,

CH,— CH,—CH,—CH, < OyTeH-1
Oyran CH;— CH=CH—CH,
OyTeH-2

Kak BumHO, Mojiekysia OyreHa-2 OoJiee ycToH4MBa (YMCIIO aTOMOB BOIOPOJA,
MPUCOCAMHEHHBIX K aTOMaM yIiepoja MpH JIBOHHON CBSI3W, MHHUMAIILHOE) U 10
npaBuITy 3aiflieBa BBIXO/ 3TOTO MPOAYKTA OONbIIE YeM BbIX0/] OyTeHa- 1 u pe3ysbra-
T€ 3TOTO, B TIOJIYYCHHOH CMeCH KOJIMUeCTBO OyTeHa-2 OyzeT OoblIie.

Kaxue coeounenus C;HyCl, npu peaxyuu ¢ Zn ne obpasyiom nponen?

ObvsacHenue:

BemectBa ¢ cocraom C;HCly: 1,1-guxmopnpomnan; 2,2-muXIopHponaH;
1,2-nuxnopnponan; 1,3-guxnopnponas. Kak msl y:xe 3HaeM, IIpy B3aUMOAEHCTBUU
BULIMHAJIBHBIX TUTAJOTEHONPOU3BOIHBIX aJIKaHOB (KOTJa aTOMbI I'aJIOTEHOB HAaXo-
JIATCS y COCETHUX aTOMOB YTJIEPO/ia) C IMHKOM B Pe3yJIbTaTe peaKki[ii aTOMbI MeTall-
J1a OTHICTUISIOT aTOMBI TAJIOT€HOB U MOJyYaeTCsl COOTBETCTBYIONINH ankeH. M3 Beiie
JAHHBIX COCIUHEHUH TOIBKO 1,2-1uOpoMmporiad sBISETCS BULMHAIBHBIM ANUTaJI0-
TeHAJIKAHOM M IIPU €r0 PEeaKLH ¢ LIUHKOM I10Jy4aeTcsl IPOIEH.

OuennBanue u peduiekcus

C nenbto pedriekcuu U ¢ y4ETOM BpEMEHH YUHUTE b Mpe/yiaracT YYeHUKaM BBITOJ-
HEeHHe yrpaxHeHui Onoka «/Iposepvme usyuennoey. Ecnn yqanpmecs He YKITabIBarOTCS
BO BPEMEHH, TO HE3aBEPIIEHHYIO Pa0OTy TAfOT B KAYECTBE JOMAIITHETO 33 JaHUS.

OrneHrBaHNUE IPOBOJAUTCS HA OCHOBE KPUTEPHS: 00bACHEHUE

I ypoBens

II ypoBenn

III ypoBens

IV yposenb

C noMoIIbIO yYUTeNs
00BSICHSIET HAXOXKIEHNE
aJIKeHOB B TIPUPOIE
3aKOHOMEPHOCTH IPO-
TEKAaHUs PEAKLMN TPU
UX TIOIy4eHUH.

C 3aTpyIHEHUSAMH
00BSICHSET HAXOXK/Ie-
HHE aJKEHOB B IIPHPO-
JIe ¥ 3aKOHOMEPHOCTU
MIPOTEKAHUS PEAKIIUH
TPH UX TOTy4eHUH.

C omubkaMu
00BSCHSET HaX0X-
JICHHE aJIKEHOB B
MPUPOJE U 3aKOHO-
MEpPHOCTH ITPOTEKa-
HUS peaklni Ipu ux
MOy 4EHUH.

[IpaBunbHO 00BsIC-
HSIET HaXOXKJICHUE
aJIKeHOB B NIPUPOIE U
3aKOHOMEPHOCTH TPO-
TEKaHUs PeaKkLMi npu
UX TIOTy4eHUH.




OU3NYECKUE N XUMUYECKUE CBOUCTBA AJIKEHOB

Cranaaprsl:

1.1.1. Pa3pscHser cocras, cTpoeHne, GU3NIECKUE CBOMCTBA BEUIECTB (HEopra-
HUYCCKUX U OpFaHI/IT-IeCKI/IX), TOTOBUT NPE3CHTANHU.

2.1.1. OOBsCHAET 3aKOHOMEPHOCTH IMPOTEKAHMS PEaKITHil ¢ yIacTHEeM Heopra-
HUYECKUX U OPTaHNYECKHUX BEIIECTB.

2.2.1. CocraBisieT ypaBHEHHS] XUMUYECKUX PEAKLUUN C yYaCTUEM HEOpPraHuye-
CKHX M OPTaHUYECKUX BEIIECTB.

eab 00yyenus:

PasbsicHsieT Qu3nUecKre CBOMCTBA aIKEHOB.

OOBsCHSS 3aKOHOMEPHOCTH MPOTEKAHUS PEaKIUi 110 XUMHUYECKUM CBOHCTBAM
AJIKEHOB, COCTABJISICT COOTBETCBYIOIINE YPABHEHHUS PEAKLIUH.

Hurerpanus: ©. 2.1.1.,2.1.3.

®opmbl 00yUyeHHsI: KOJUICKTUBHAS paboTa, paboTa B rpymmnax

MeToabl 00y4eHHUsi: MO3TOBOM MITYpM, buiuHrBHAan, BeIBEACHUE TOHATHS,
BOIIPOCHI
Pecypcebl: yueOHHK, pabodne JIUCTHI, ASTANU I MOJACITUPOBAHUS IIAPOCTEPIK-
HEBBIX MOJIeNeH, humyapr,
https://www.youtube.com/watch?v=DJhD1usAVys&list=PLFFE27FCBF01D7D28
https://www.youtube.com/watch?v=vH--iR5jwSk
https://www.youtube.com/watch?v=TnY 1S5IdVql
https://www.youtube.com/watch?v=xDI4UAVpbnE
https://www.youtube.com/watch?v=1Tm2duWZcng
https://www.youtube.com/watch?v=aR060eOkZbo

Ora Tema pacumtaHa Ha 3 ypoka. Ha mepBoM ypoke TeMbl YYCHHKH H3Y4aroT
(hm3nueckre CBOMCTBA aJKEHOB, HA BTOPOM U TPEThEM ypOKax OyayT HCCIe0BaTh
XHMHYECKHE CBOMCTBA aJIKEHOB.

I yueOHbIii yac

Ha sTom ypoke yuuTesb IaHUpyeT peain30BaTh MEPBYIO 1Eb.

9TAIIbI YPOKA

MoruBanus

VYuurens HanpapIsieT BHUMaHUE YYCHUKOB Ha OJIOK MOTHBAIIMU B YYeOHUKE.
3neck mpuMeHEH MeTo 00yueHUs « BbIBeIeHNE TOHSITHS.



YIIaKOBOYHbIE KJeiikue
TTaKEThI JICHTBI

mjacTMaccoBas
nocyna

IIACTMACCOBBIC
TpyOBI

Ymo sensemcst obwum 015 d9Mux eeujecms, uUcnoav3yemvlx 6 oovimy? Ha 31OT
HABOJIINN BOTIPOC YUSHHKH JAIOT ONpEACTEHHBIE OTBETHI. Jlanee yauTenb CTaBUT
HCCIIeIOBATEIbCKUNA BOTIPOC: «Kak MOdCHO pasvicHums usuieckue coucmed ai-
KeH08?y. YUnuTelb BBICIYIINBAET TUIIOTE3bl YICHUKOB U IOpydYaeT paboTy u3 Oyioka
«/leamenvHocmuy.

IIpoBenenne ucciaea0BaHUA

YYeHuKH TPUHUMAIOT YJYacTHE B KOJUIGKTUBHOH pabote. B Omoke «/[esmens-
HOCMbY JIaHbl PA3JINYHBIC AJKCHBI. YUEHHKAM MPEJIaratoT OTBETUTh Ha CIICAYIOIINE
BOTIPOCHL: Kax MOXMCHO cpasHuams OaHHbvle dlKeHbl no memnepamype kunenusn? Kax
8bl dymaeme, 8 KAKUX (AZPe2AMHbIX COCMOAHUAX NPU ODbIYHBIX VYCIOBUAX HAXOOAM-
¢ omu ankenvl? YUSHUKH, OIIMPAsCh HA aJIKaHbl, MOTYT OTBETUTh Ha 3THU BOIPOCHI.
YduTens BEICIYIIMBAET BHICKA3bIBAHUS YUSHUKOB U 331a€T MPOYUTATh U HCCIIEIOBATh
13 y4eOHUKA 4acThb TeMbl, KOTOpas IMOCBSIIEHA (H3MYECKUM CBOWCTBAM AJIKCHOB.
B yueOHUKe maHBI TpU TAOIHIBI O XapaKTEPHBIX (HU3MUCCKUX CBOWCTBAX AJIKEHOB.
it 53 PeKTUBHOTO HCCIIEOBAHMS TIETIECO00PA3HO PA3ICIUTh KJIACC HA TPH TPYIIIIHL.
I'pynmbt OynyT paboTarh HaJl TAOIUIIAMH.

I rpynma — Kax uzmensemca azpecamnoe cocmosanue, RIOMHOCMb, memnepa-
mypa KuneHus aiKeHos (ImeH, nponet, oymen-1) ¢ yseruueHuem ux OmHoCumenbHou
MONEeKYNAPHOU Maccol?

[Irpymma — Kax uzmensemcs niom1ocms, memMnepamypa KUneHus CmpyKmypHbix
usomepos (bymen-1 u 2- memun-nponen), He CMOMPs 4MO He NPOUCXOOUM USMEHEHUSL
OMHOCUMENbHOU MOJLEKYNAPHOU MACCbL?

[II rpynna — Kak usmensemcs niomHocms, memnepanmypa KUneHus 2eomempu-
YeCKUX U30Mepos (Yyuc-oymen-2 u mpaunc-oymen-2), He CMOMpPsL 4mo He NPOUCXooum
U3MEHeHUsl OMHOCUMENbHOL MOLEKVIAPHOU Maccol?

O0MeH u 00cyxneHue nHGopMALMHU
['pyniiel AEMOHCTPUPYIOT CBOU paOOTHI K IPOBOIAT 0OCYKICHHS.

O000111€eHUE U BBIBOALI

BI)ICJ'IyHIaB BBIBOJbI yHalllUXCs, CACIaB K HUM CBOU NOMOJIHCHUA, YUUTCIIb IIPO-
BOIUT 0000mIeHne ypoka. OH BO3BpaIacTCs K UCCIEN0BATEIECKOMY BOIIPOCY H Jie-
MOHCTPHUPYET JOCTUTHYTYIO 11CIIb.



TBopueckoe npuMeHeHHe

Ha sToM sTamne ypoka y4nTenb 3a1a€T HIDKEyKa3aHHOE 3a/laHue:

Iocmpoiime epagux 3asucumocmu memnepamypbl Kunemus (t.,) om uucia
amomos yanepooa (n) MoieKyl aiKeH08 HepA38emsIEHHO20 CIMPOEHUSL ¢ COCTABOM
C,-Cs

ObvscHenue:

[Tepsrie Tpu npeacraBurens ankeHoB (C, — C,) mpu 00b19HEIX yenoBusax (25°C)
ra3el, a Cs 1 Cg B )KUIKOM cocTosTHUH. Torma TpedyeMbrii Tpaduk MOXKHO ITOCTPOUTH
B HIDKEYKa3aHHOM BHUJIE:

At °’C

25 mmmmmmem e

OuenunBanue u peduiexcusi

B nmemsx pedrexcun yuurens 3a1a€T OIUH BOIPOC M0 (PU3MUECKUM CBOHCTBAM
QJIKCHOB U MOJTy4YaeT OfANH OTBET.

Bonpoc:

[Touemy Temneparypa KUIECHUS 2-METHINPOINICHA HI)KE TEMIIEPATyphbl KUIICHUS
Oyrena-1?

Omeem:

2-METHJIIIPOIIEH MMEET Pa3BETBIEHHOE CTPOCHUE, a OyTeH-2 aJIkeH Hepas3BeT-
BIEHHOTO cTpoeHMs. Kak U B ajikaHax, pa3BeTBIEHHBIC AJKEHBI B OTIINYHME OT Hepas-
BETBJICHHBIX aJIKCHOB OTHOCHUTEIBHO PEIKO YIAKOBOHBI, U B PE3YyNbTAaTEe 3TOIO CHIIBI
MEXKMOJICKYIJISIPHOTO MIPUTSDKEHHS Pa3BETBIEHHOTO H30MeEpa MEHbIIE, YeM y Hepas-
BeTBIEHHOTO. M 1O 3TOH mpHYMHE MX IUIOTHOCTh M TEMIIepaTypa KHUIICHHs HHUXKE,
YeM y Hepa3BETBICHHBIX aJIKCHOB.

OrneHnBaHNE TPOBAUTCS HAa OCHOBE KPUTEPUS: pA3bACHEHUE

I ypoens II ypoBenn III ypoenn IV yposenb
C nomompko C 3aTpygHECHUSAMH C HEyBEpEeHHOCTHIO TouHO, TpaBUIBLHO
YUHUTEINS Pa3bsCHIET pasbsCHIET pas3bsICHAET pasbsCHAET
(uznueckue (uznueckue (hu3mueckue CBOUCTBAa | (U3MUYECKUE CBOHCTBA
CBOWCTBA AJIKEHOB. CBOMCTBA aJIKEHOB. AJIKCHOB. AJIKCHOB.

IT yyeOHbIii yac
C nenbio BBISBICHUS Yy y4alllUXCsl HHTEpEca K TeMe, YUUTellb HalpasisieT BHU-
MaHME YIEHUKOB Ha OJIOK «Poib xumuuy. 3aech naHa HHPOPMALKS O POIH ATUIICHA.




A

ITUJIEH yCKOPsSeT Co3peBaHue HEKOTOPBIX MJIOZOB. /[lJI1 TpPaHCIOPTUPOBKHU IJIOZ0OB HA
JlaJIbHUE PACCTOSTHUS, X COOUPAIOT HeCIeJIbIMHY, YTOObI H30eKaTh NOpYH NpoAyKTa. Bo Bpe-
MsI TepeBO3KH B BO3/IyX 3aKPBITHIX XPAHUJIHIL, BBOAAT HEGOIbIIOE KOJTUYECTBO 3TU/IeHA. B
pe3y/bTaTe, MPOJYKIHs He MOPTHUTCS, CO3PEBAET B Jlopore /10 MPUOBLITHS B Ha3HAUYEHHOE
MecCTo.

B 3aBucumocTu ot YCHOBI/Iﬁ, MOTHBAIIUIO MOXXHO CICJIaTh C IMOKa30OM BHJICO3a-
MMHCHU. YYUTEJIb CTAaBUT UCCIIEIOBATEIbCKUN BOIIPOC: «Kax mooicno obwscrums 3axo-
HOMepHocmu ypaeﬂeﬂuﬁ peam;uﬁ O XUMUYECKUM CEOUCMBAM ANKEHOB? »

IIpoBenenne uccaea0BaAHUA

Yuurens 3amaéT BBHINIOTHEHNWE 3afaHUA W3 ONoKa «/[eamenvHocmby. B Omoke
JTaHbI CBOMCTBA dTaHa M dTWICHA. Hano ompenennuTs nmpaBwibHBIC (+) U OIIHO0YHBIC
(—) BBICKa3bIBAHUS.

Oran OtuneH
1. B Mormekyie HeT T-CBS3H mi ]
2. B Momnekyne ecTb m-CBSI3b O O
3. IlpenenbHbIN YIIIEBOLOPO m] m]
4. HemnpenenbHBIN YIIEBOIOPOT m] a
5. XapakTepHa peakiusi IPUCOCTUHEHUS m] O
6. XapakTepHa peaklusl 3aMeleHuUs ] ]

ITocne BBITTOTHEHHS ATOTO 3aJjaHUSA YUYUTENb IpejiaraeT OTBETHTh Ha CIIEAy-
IoLIMe BONpochl: Kak no-eawiemy, Kakxumu ceoucCmeamu dmuien Omiuiaemcs om
omana? Kakue peaxyuu xapaxmepHul 0 smunena? Kax smu ceolicmea MoxicHo
cesazamy ¢ e2o cmpoenuem? 1lonyduB nepBOHaYaJIbHBIE OTBETHI, YUUTEb 3aJaET
UCCIIeIOBaTh PEaKMy MPUCOCAMHEHHS aJKCHOB (KaK PEakIMIO JIEKTPOPHILHOTO
NPUCOCAMHEHHS). Y4aluecss Ha pabouux JIMCTAax MPH MOMOIIM BOIPOCOB OymyT
MIPOBOJUTH UCCIIEJOBAHUS M OTBEYATh Ha BOIIPOCHI.

Oo0pa3sen padouero Jmcra:

1. Hecmomps Ha 00uHaKoewill Kauecmaennblli COCMae alKAH08 U AIKeHOs, eCilb
JIU OMAUYUSL 8 UX XUMUUECKUX CB0UCTEax?

2. Kaxas peaxyus senisemcs xapaxmepHou 05l a1KeHo8?

3. B kaxoe eubpuonoe cocmosinue nepexoosm amomwvl yenepood npu 080UHOU
CB513U 8 MOTEKYNAX AKEHA NPU PeaKyusix NPpucoeounenus?

4. Kaxas peaxyus aenaemcs peakyueli onpeoeneHus (KayecmseHHoll) 05 dIKeHO08?

5. Ha xaxoti anken HA0o nooeticmeosams OpoMom, umobdwsl noayuums 2,3-0ubpom-
oyman?



Y4YeHUKN HCCIEAYIOT BOIPOCHI M OTBEYAIOT Ha HUX. Jlaymee /i TOro 4ToObI
pa3o0paTh APYryr0 4acTh TEMbl, YYCHUKAM MIPEIIAraroT CJACAYIOIINE BOIPOCHI.

1. Coznacno Kakum 3aKOHOMEPHOCMAM, NPOMEKAIOM pPeakyuy nPUcoeOuHeHus
2a1102eH08000P0008 K ANIKeHAM?

2. Ilpomexaem nu npucoeduneHue 2anoeeHo8000pPo008 KO 6CEM AIKEHAM NO
00HOU U mou dce cxeme?

3. Umo npoucxooum npu npucoeourneHul 2aio2eHo8000poid U Moiekyi 600bl K
anxkenam?

4. ¥V kaxou cea3u 6 aiKeHax HauboIbULas JIeKMPOHHASA NIOMHOCIb?

5. Kak 8vl pazvicHume mexanuzm oopa3oeanus Kapookamuoua?

Oo0MeH u 00cy:ka1eHHe HH(pOpMAMHA

VYyamuecss nenaroT mpe3eHTanun ucciemoBaHuid. llpyn oOcyxnenum kaxaas
rpymnmna oopaiaer BHUMaHHE Ha padOThl APYTUX IPYII, MOXKET JIeJIaTh CBOU JIOIOJI-
HEeHHUs K pabote apyroi rpynmsl. Ha 3ToM sTamne yuurens onpenesseT, B Kakoi 1mo-
MOLIN HYKJIAI0TCS YYCHUKU.

BrIBoALI M 00001IIeHUSA

Y4uTenb CBA3BIBACT TO, YTO AIKCHBI B OTIUYHE OT AJIKAHOB BCTYTIAIOT B PEAKITUN
MIPUCOCTUHEHUS, C TEM, UTO 3TO 00yCIIOBICHO HammuneM aBoiHo# cBs3u (C = C),
OJTHa U3 KOTOPBIX HEYCTOWYHBAS T-CBS3b. M 9TUM ONpPENessioT, 9To K ajJKeHaM MO-
T'YT HPUCOCTUHATHCS MoJieKybl H,, Cl,, Br,, H'an u H,O. [Ipu npormyckanuu anke-
HOB 4epe3 OPOMHYIO BOAY IPOUCXOIUT 00ECIIBEUMBAHUE PACTBOPA, U 3TO CUUTACTCS
peaKImei onpeneIecHus aTKeHOB.

TBopyeckoe IpUMeHeHH e

Ha sTom sramne yuutens npeuiaraet BoIIIOTHEHNUE 4-T0 YIIPaXHEHUs U3 OoKa
«IIposepvme usyuennoey.

Kaxkue u3 sewjecms, 633muix 8 pagHblxX MAccax, NpUcoeounsaom bovuiee Koaude-
cmeo opoma? ObvscHume NPUUH).

1. CH,=C—CH, 2.CH,=CH—CH, 3.CH~CH=C—CH,
CH, o
Obwvacuenue:

AJKEHBI BCTYIAIOT B PEAKIMIO ¢ OPOMOM B MOJIEHOM OTHOmmIeHUH 1:1. 3HAUuUT,
y Kakoro ajkeHa OyaeT OoJIbIllee YHMCIIO MOJIEH, TOT ajJkeH M OyaeT MPUCOCTUHATD
OompIiee KonmmuecTBo Opoma. Korma BemecTsa B3sTH ¢ OMMHAKOBOH MacCOM, TO all-
KEH C MaJIOH OTHOCHUTEIHPHOU MOJICKYIIIPHON Maccoi MMeeT OOJIbIIee YHCIIO MOJICH.
W3 naHHBIX BEIIECTB alIKeH C HAMMEHbIIIEH OTHOCUTEIHLHON MOJIEKYJISIPHON Maccon
uMeeT mporieH (2).



OuenuBanue u peduiekcus
OneHnBaHKME IPOBOIUTCSA HA OCHOBE KPUTEPHSL: COCMABIEHUE YPAGHEHUU

I ypoBenn

II ypoBenn

III ypoBenb

IV ypoBenn

C MOMOIIBIO YUHUTEIIS
0OBSICHSS 3aKOHOMED-
HOCTH MPOTEKAHHS pe-
AKIUH TI0 XUMUYECKUM
CBOICTBA aJIKCHOB,
COCTABIISIET COOTBET-
CTBYIOILIE YPaBHEHUS
peakuuii.

C 3aTpymTHEHUSIMH
00BSICHSS 3aKOHOMEP-
HOCTH TIPOTEKaHUS pe-
AKIUH 110 XUMHYECKIM

CBOMCTBaM aJIKEHOB,
COCTaBIIAET COOTBET-
CTBYIOIINE YPABHEHHS
peakuuii.

C ommbkamu 00BsIC-
HSIS 3aKOHOMEPHOCTH
TIPOTEKaHUs peakuit
110 XUMHUYECKHM
CBOICTBaM aJIKEHOB,
COCTaBIISIET COOTBET-
CTBYIOIINIC YPABHEHHS
peakuuii.

[TonHOCTBIO, TPaBUIIB-
HO 00BSICHSISI 3aKOHO-
MEpPHOCTH MTPOTEKAHHS
peakuuit o XuMu-
YEeCKHM CBOHCTBaM
aJIKEHOB, COCTABIISICT
COOTBETCTBYIOIIHE
YPaBHEHUS PeaKIUH.

JlomalHee 3ajaHue

[Tonb3ysich TTACTHIIMHOM U CITMYKaMH, CMOJICTTUPYHUTE pEaKIIHIo dTHIICHA ¢ Opo-
MOBOZOPOZIOM U MOKaXHUTE, KaK MEHSAETCS IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
ATUJICHA.

III yueOHbIii yac

Crajo M3BECTHO, YTO aJIKeHbI BCTYIAIOT B PEAKIMIO MpHCOeAuHEHHUs ¢ Ho,
Cl,, Br,, a Takxke ¢ BemecTBaMu Tuma HX — ¢ ramoreHoBOIOpoOmaMu M C BOJIOM.
st ompenesieHust ApyruxX CBOMCTB AJKCHOB YYMTENb 3a7aéT padoTy Haj OJIOKOM
«/lesmenvrocmoy. B 0110Ke TPEIIOKEHO 3aBEPIINTH TAOIHUILY, TOKA3aHHYHO HHIKE.

ATKeH IIponykr peakuuu ¢ HBr

DTunex

[Iponen

Byten-1

Byten-2

Ha ocnoBe TaOnuiibl, y4€HUKN ONPEEISFOT IPOLYKThl B3aUMOAEHCTBHS AJIKEHOB
¢ HBr u 3anuchIBatoT B cOOTBETCTBYIOLIYIO Ipady Tadnumsl. [lony4uns onpenenéHablie
OTBETHI HA BoNpockl (/Ipu peaxkyuu npucoedunenus Kakux aixenoe ¢ HBr mozym nony-
yumscs 06a pasHvlx npooykma? Kax 6wl cuumaeme, kaxotl npooyKkm a6isaemcs 0CHOG-
HbIM?), YIUTENh MIPUCTYIAET K 3Taly MPOBEAECHUs HccienoBaHus. [y mpoBeaeHus
uccnenosanus 1l wactu, yautens pazgaér rpymnmnam pabodue JTUCTHI ¢ Bompocamu. B
3TOT pa3 ydammuecst OyIyT IPOBOAUTH UCCIIEA0BAHNS B HAPABICHUN HIKEYKa3aHHBIX
BOIIPOCOB.

1. Ymo o3nauaem peaxyus 51eKmpopuibHO20 NPUCOeOUHEeHUs?

2. Yem omaunaiomcest peakyuu RPUCOCOUHEHUST CUMMEMPUUHBIX U HeCUMMEMPUY-
HbIX ankenoe ¢ HI an, u ma ocHO8aHUU KAKO20 NPpasuia pe2yiupyemcs 3mo omauyue?

3. ObwsicHume 2mo npasuio Ha YpPasHeHUsIX peaxyuil.

4. Hoxasicume omauuue peaxyuti eopeHus u oxucienus aixernog. Cocmagvme
VPABHEHUsL peaKyuli COPeHUst IMULEHA U OKUCTIEHUSL €20 8 NPUCYIMCIMBUL CepeOpIHO20
Kamanusamopa.



5. Cocmasvme ypasuenue peakyuu 0oecyseuusanuss pacmeopa nepman2anama
Kaaus npu 0ObIYHBIX YCIIOBUAX NPU NPONYCKAHUY AIKEHO8 Yepe3 dMOm pacmeop.
6. Packpoiime 3uauenue peaxyuy noIuMepusayuu Ha npumepe dmuieHd.

Oo0MeH u o0cy:x1eHue nHpopMauuu

Y4eHUKHN 0TBEYAIOT HA BONPOCHI. BBISICHAIOT HEMOHSATHBIE MOMEHTHI.

Opranusyercst MeXrpynnosas guckyccus. [IpeBocxoacTBo rpynmnoBoi AUCKyc-
CHH B TOM, YTO BCE MPUHUMAIOT YIaCTHE B YCBOCHUH TEMBI.

BuiBoaLI M 00001IeHUS

Yuurens 3a1aéT HAMCATh XUMUUSCKHUN JIUKTAHT U3 OJI0Ka « Ymo evl uzyuunu? ».
ITocne okoHYAHUS YYUTEIH TOBOIUT A0 CBEACHUS YICHUKOB PE3YAbTATHI MPOJIEIaH-
HOU paboThI.

[lepBbIe TpU MpencTaBUTEINsI TOMOJIOTHYECKOTO Psifia ATKEHOB MPU OOBIYHBIX
YCIIOBUSIX HAXOISTCS B ra3000pa3HOM COCTOSIHWMM. Peakmumsi MexXIy MeHTeH-1 u
HBr, B pe3ysnbrare KOTOpoH Moiy4aeTcsi 2-OpOMIIEHTaH, MPOTEKAET 110 MPaBHITY
MapKkOoBHHUKOBA.

CH,= CH,+ Hzﬂ» peaKuus Ha3bIBAETCA peaklMedl ruapupoBaHus. Bery-
nasi B peakluIo MOJMMEPU3AIIH, aJKSHBI 00Pa3yI0T IPOMBIIIICHHO BaKHBIC BbI-
COKOMOJIEKYJISIPHBIE BEILIECTBA.

CH,~CH=CH; 5710 coeMHeHHE SBISETCS HPOIYKTOM PEAKLMH OKHCIICHHUS
OH OH
npormmieHa pactBopom KMnO,. Peakiuu snexkTpouiIbHOTO TPUCOSTUHEHUS
NPOTEKAIOT B HAIIPABJICHUHU 00pa3oBaHus 0oJiee CTaOMIBHOTO KapOOKaTHOHA.

TBopueckoe NPpUMEHEHHUE
3anatot BemonHeHNe 10-ro ynpaxxHeHus u3 05oxa «/Iposepome uzyuentoey.

3asepuius kpocceopo, onpedenume anKeH.

1. Hepa3BeTBn€HHbIN ankan, umeronmii popmyiry C,Hig. ! |
2. DIIeMEHT, BXOSIIHNIA B COCTAaB BCEX OPTaHUICCKUX
COEIMHEHUI. ’ [ []
3. [eus asist IPOM3BOJCTBA YyT'yHA.
4. Jlesunuimpyromiee CpencTso. 6
5. HenpenenbHerit yrmeBomopon ¢ coctaBom C H,,.

6. AJKeH, y KOTOPOTO HET MEXKJIACCOBOTO M30Mepa.

ObvsicHenue:
1. HepaszBeTBiénnblii ankan, uMmeronmii popmyiy C,H,s—
Tenrran. L[]
2. DNeMeHT, BXOJSIIMI B COCTaB BCEX OPraHUUECKHUX COE/IHU-
HEHUH — YIIiepos.
3. Ileus i npou3BOACTBA UyryHa — JloMeHHasl. 6
4. Nesundpunmpyroriee cpenctso — Crmpr.
5. Henpenenbnelii ymeogopoz ¢ coctaBoMm CH,, — AsnkeH.
6. AJKeH, y KOTOPOTO HET MEKKIIACCOBOTO M30Mepa — DTEH.

izl i=[ollacl=




OuennBanne u peduiekcus
C nenbio pediekCuH yIUTeNb 3a1a€T BRITTOTHEHNE YIIpaXHeHUH 13 6710Ka «/Ipo-

eepbme uU3y4eHnoey.

OrneHnBaHWE IPOBOJUTCS HA OCHOBE KPUTEPHSL: COCINABIIEHUE YPABHEHULL

I yposenn

II yposenn

IIT ypoBenn

IV yposens

C NOMOIIBIO yUUTeIs
OOBSICHSIS 3aKOHOMEP-
HOCTH IIPOTEKAHHUS pe-
AKIMH 110 XUMUYECKHM
CBOICTBA aJIKECHOB,
COCTaBIISICT COOTBET-
CTBYIOIIME YPaBHEHHS
peakuuii.

C 3arpyaHeHUsIMU
OOBSICHSIS 3aKOHOMEP-
HOCTH MPOTEKAHUS Pe-
AKIUI 0 XUMHYECKIM

CBOWCTBaM aJIKCHOB,
COCTABJISICT COOTBET-
CTBYIOIIUE YPABHEHUS
peakuuii.

C ommnbkamu 00bsIC-
Hsisl 3AaKOHOMEPHOCTH
MPOTEKAHUS PEAKITHIA
10 XUMHUYECKUM
CBOWCTBaM aJIKCHOB,
COCTaBJISICT COOTBET-
CTBYIOIIIUE YPABHEHUS
peakuuii.

[IpaBunsHO
OOBSICHSIS 3aKO-
HOMEPHOCTH IIpO-
TEKaHHS PEaKIUi
10 XUMHUYECKUM
CBOWCTBaM aJIKEHOB,
COCTaBIISIET COOTBET-
CTBYIOIIME YpaBHE-
HUSL PeaKIH.

Jlomamnee 3agaHust
IToprorosere npe3eHranuu Ha TeMy: «lIpumMeHeHne noauITUIEHA U TIOJIUIIPO-

IUJICHA).

YPOK 30

NPE3EHTALMA

HpI/IMeHEHI/Ie MOJMITUJICHA U ITOJIUIIPOITUJICHA

YPOK 31

OBOBLAIOLWNIA YPOK

O000u1eHne npoiigeHHoro B remax 3.1.- 3.6




YPOK 32

MAJIOE CYMMATUBHOE OLUEHUBAHUE - 3 (MCO-3)

1. YkaxxuTe mpaBUIBHYIO MTOCIEAOBATEIFHOCTD ATAMIOB MPH HA3bIBAHUH aJTKEHOB
110 MexayHapoIHOI HOMEHKJIaType:
1. YKa3bpIBaIOT MECTO U HA3BAHKE PAIMKAIOB B TJIABHOH IICTTH
2. IIpoBoasT HyMepaIuio TIIaBHOH LIeNH
3. BeIOMparoT MIaBHYO 1eTb
4. OTMedaroT Ha3BaHHE TIABHOH IEeTIN
5. Ha3bIBaroT MeCTO ABOMHOM CBS3U

2. IIpu moMomy Kakoro pacTBOpa MOYKHO OTAEIUTH MPOIIAH U3 IIPOIIAHO —
MIPOTTUIIEHOBON CMeECH?
1. bpomHas Bona
2. CiupTOBBINA PacTBOP MIETOUH
3. PacTBOp mepmaHTraHara Kaiaus
A) Tompko 1 B) Tonbko 2 C) Tompko 3 D)1,2 E)13

3. Ilouemy npy HarpeBaHWM METHIOPOMHAA CO CIMPTOBBIM PACTBOPOM IIENOUH HE
MIOTy4aeTcsl ajaKeH?

4. Kakue snekTpoHHbIE O00JIaka COOTBETCTBYIOT aTOMy YIJIEpoIa B MOJIEKYyIe
OyteHa-1? OObscHUTE IPUUUHY.

L 1. Il )(

5. Kakumu panukanamu Hago 3aMecTuTh X U Y, uTo0bl coenunenne CH,— C CH
HMMEJIO LIUC-TPaHC U30MEPHI?

X Y
X Y
1.H CH;
2. CH; CH;
3.Cl C,H;

4.Cl CH;




6. CKOJIbKO aTOMOB YIJIEpO/ia UMEET aJIKeH, MOJIEKYJIa KOTOPOTO COCTOMT U3 12 aToMOB.

7. CH,Br - CH, - CH, — CH, — CH, — >ty X _ *HOH_,y G0 CHSO, 7

Pas0eiiTe cxeMy Ha peaKInu, COCTaBbETEe YPaBHEHUS pPEaKIni, OMIPEIeNInTe
BemectBa X, Y u Z.

8. OHpCI[CJ'II/ITC YUCIIO BTOpI/I‘IHLIX )51 TpCTI/I‘IHBIX aTOMOB yrﬂepoz[a B BCUICCTBC.
CH,— CH= C—CH,~CH—CH,
CZHS CZHS

9. Hanummmure rpaduueckue Qopmynsl BemectBa, ¢ coctaBom C,Hg. Kakue us
BEIIECTB 00pa3yIoT Yuc-mpanc n30Mepuio?

10. Hanmmmre ypaBHEHHS pEaKITHi MOTyYEHISI ICHTEHA-2 U3 TAaHHBIX HUKE BEIICCTB

1. 2-6pomnieHTaH 2. 2,3-1uxJI0pneHTan 3. meHTaHoa-2.

11.CHZ=CH2—>CH2=CH—CH3—>CH3—(|3=CH—CH3

CH,
OrnpenenuTte COOTBETCTBUE B PSIY.
1. YBenuuuBaercs a. MonsipHast macca
2. He m3mensiercs b. Uncno n-cBszeit
3. YMmeHbaeTcs ¢. Hucso sp? rubpuaHbIX opOUTaiei

d. Yucro sp* ruOpuIHbIX OpOUTaIei
e. [lepekpoiBaHUEM Sp°—s OTOUTAIICH

12. (‘:HZ_ CH3 CH,— CH3
|
CHs—CHz—ICH—CH—CHrCHs CH; - CH,— C — CH — CH,— CHj
Il
CHj; CH,

Hazosute yrieBomoponsl mo MexxmyHapomaHoit HoMeHkiarype. C 4eM CBsI3aHO pe3-
KO€ OTJIMYHE Ha3BaHWU ITHX BEIIECTB, HECMOTPS Ha TO, YTO CTPOCHHUE UX MOJIEKYI

OITM3KO APYT K JIPYTY.

YPOK 33

BOJIbLLULOE CYMMATUBHOE OLEEHUBAHUE - 1 (6CO-1)




rOMOJIOTMYECKUW PAJ ANIKABUEHOB, TPAOUYECKUE
®OPMYJibl U MPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJ1

Cranaaprsl:

1.1.1. Pa3wsicasier coctas, cTpoeHHe, (PU3NUYECKUe CBONCTBA BellecTB (Heopra-
HUYECKUX U OPTraHUYECKHX ), TOTOBUT MTPE3CHTAIIHH.

3.2.1. Mogenupyet cTpoeHHEe U XUMHUYECKHE MPOLECCHl ¢ yUYaCTHEM YITIEBOIO-
pozoB.

Lesn o0yueHusi: Pa3psicHss MpoCTpaHCTBEHHOE CTPOCHHUE aJIKaIUCHOB, MOJIE-
JHUPYET UX CTPOCHUE.

HUnTterpanms: ©. 2.1.3.

DopMbI 00yUeHHsI: KOJUICKTUBHAs paboTa, padoTa B Ipyrimax
MeToabl 00yUeHHsi: MO3TOBOM HITYPM, OOCYXKICHHE

Pecypcbl: yueOHUK, paboyre JUCTHI, ICTATN IS MOACITUPOBAHMUS IIAPOCTEPIK-
HEBBIX Mojeneit, puumyapt, https://www.youtube.com/watch?v=sQiVmLTLN o

9TAIIbI YPOKA

MoTtuBanus

Yuutens nuimeT Ha JocKe: AkaH — AJIKeH U AJkaH — AJIKaueH U Ipejiaract
YYaIIUMCsl BBISSCHUTD TIPUYMHY 3aMEHBI OKOHYAHUS «aH» Ha «eny. Jlanee yuutenb
oOparaeTcs K Kaccy ¢ BonpocaMu: Ymo guipasicaem oKoHUaHue «OUen» 6 aikaou-
enax? Kaxoe onpedenenue MoxicHO 0amsb aikaoueHam Ha OCHOBAHUU ONpedeneHull
ankanos u anxkerog? llocie BBICTYIIMBAaHHUS OTBETOB YUMTENb CTaBUT HCCIEIOBa-
TEeJILCKUH Bompoc: «Kak mooicHo onpedenums cmpoenie ankaoueHog?y

BrIcmymuBaroTCs TUITOTE3bI, CBSI3aHHBIE C STHM BOTIPOCOM.

ITpoBenenne ucciaea0BaHUsA

I'pynmaM MOXKHO TIPEUIOKUTH Pa3daTOYHBIN MaTepuall WIH JaTh 10 YUYeOHUKY
9acTh TEMBbI JIJISl €70 PA3bsICHEHUS. Y YUTEIh MOXKET CJIEJIaTh CBOM BBIOOP CaMOCTOSI-
TEJBbHO. Yyaruecs OyayT MPOBOIUTH UCCICIOBaHUS 00IIeH (HOPMYIIbI AJIKaTUCHOB,
U JICIUTH WX TI0 TOJOKCHHUIO JTBOMHBIX CBsA3CH Ha TpH rpynmsl. [Ipu nccienoBannu
BBITIONTHSAETCS paboTa Hax OIOKOM «/[esimenbHoChb .

B »ToM Onoke mpeasiaratror 0OBSICHUTH MPUYUHY TOTO, TIOYEMY B MOJIEKyIe Oy-
tagueHa-1,3 mmnaa nsoiinon C = C cBsa3u Ooiblie gauHbl ABoiHON C = C cBA3U B
MOJICKYJIax aJIKeHOB, a Takke noyemy juimHa C — C cBsi3u B MoJieKyie OyTaaueHa-1,3
kopoue, uem JyirHa C — C CBsI3U B MOJICKYJIaX aJIKaHOB.



Y4eHUKH JOJKHBI OTBETHTH Ha BOTIPOC: Kakumu cxoxcumu u OmauyumensHulMu
ocobennocmamu 0O1adam MOoNeKyIbl AIKeHO08 U MOLEKYIbl ATUDAMULecKux yeie-
8000p0008 ¢ 08YMs OBOUHBIMU C8:A3AMU. DTAM 3aBEpPIIACTCS dTal IPOBEICHHUS HC-
CIICTIOBAHUSI.

Oo0MenH u 00cy:xa1eHHe HH(pOpMAMHT
VY4uTens 0TBEUAST Ha BOIPOCHI, Pa3bIICHSIOTCS HEMOHATHBIE MecTa. OprHU3yeT-
Csl MEXKTPYTIIIOBAS TUCKYCCHS, OIPEEIISIETCS TO, YTO TEMa BCEMH YCBOCHA.

BpIBoOABI 1 000011I€HUSA
VYuutens 3a0a€T HaNKCAaTh XUMUYECKUN JUKTAHT U3 Onoka « Ymo 6v1 uzyuunu? ».
[Tocne okoHuaHMsT 0OCYKAAIOTCS PE3YIIBTATHI IPOACTaHHON PAOOTHI.

O6myro GopmyiTy alKaJIreHOB, B MOJEKyJaX KOTOPBIX COAEpPIKATCsS N aTo-
MOB ymiepoaa, BelpaxkatoT B Buzae C,H,,,. Anudarndyeckue yrineBomopoisl, B
MOJIEKYJIaX KOTOPBIX MEXAY aToMaMH yIiepofia UMEIOTCs JBE ABOWHBIE CBS3H,
Ha3bIBAIOTCS aJIkaJIleHaMU. B Moiekylie KyMyIupOBaHHOTO ajKaJueHa OJuH U3
aTOMOB yIVIEpOJla HAXOIUTCS B Sp THOPUIHOM COCTOSHUH. Molekyna mepBoro
IIPECTABUTENS U30IMPOBAHHOIO aJIKalMeHa CONCPIKUT IIATh ATOMOB YIJIEPOAA.
Byrannen-1,3 KoHBIOTUPOBAHHBIN aJIKaIUEH U B €r0 MOJIEKYJIE IMEETCS COTPS-
XKEHHAS T-cHcTeMa, 00pa3oBaHHAs JAeIOKAIN3aliel XUMUYECKOM CBSI3H.

TBopueckoe mpuMeHeHHE
VYautens naét 3ajaHue CMOIEIHPOBATH IMIAPOCTEPKHEBYIO MOJETH MOJECKYIIbI
Oyranuena-1,3.

OuenuBanne u peduiexcus

OrneHnBaHNE IPOBOAUTCS HA OCHOBE KPUTEPHS: MOOEIUPOBAHUE

I ypoBenn II ypoBens III ypoenn IV ypoens
Paszbscuss Pa3psacuHss npoctpan- Pasbsacuss Pasbsacuss npocTpan-
HPOCTPAHCTBEHHOE CTBEHHOE CTPOEHHE MPOCTPAHCTBEHHOE CTBEHHOE CTPOEHHUE
CTPOEHHE aNKaaue- aJIKaJINeHOB, C 3a- CTPOCHUE aJIKaIu- aJIKaJUCHOB, IIpa-
HOB, MOZIEJIUPYET UX | TPYAHEHUSIMU MOJe- €HOB, C OIMINOKaMHU BUIJIBHO MOZIEITUPYET
CTPOEHHUE C TIOMO- | JIUPYET UX CTPOEHHUE . MOJIENIUPYET UX UX CTPOEHHE.
HIBIO YYHUTENs. CTPOEHHE.

Jomamnss padora
VYuuTens peKOMEHIyeT BHIIOJHEHUE YIIPaKHEHUH U3 Onoka «/Iposepvme uzy-
YeHHOEe).
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TEMA 3.8. HOMEHKNATYPA U U3OMEPUA ANKAOUEHOB

Cranpaprt:
1.1.1. Pa3pscHsieT cocTas, CTpoeHHE, (pU3HUecKre CBOMCTBA BEIIECTB (HEOpra-
HUYECKHX U OPraHMYECKHX ), FOTOBUT MPE3CHTALNH.

Heab o0yyenusi: PazbsicHsieT HOMEHKIATYpy W M30MEPHUIO aJKAIMEHOB 110 UX
CTPYKTYPHOMY CTPOCHHIO.

Hurerpanus: ©. 2.1.3.

®opMbI 00yUYeHHSsI: KOJUICKTUBHAsS paboTa, padoTa B Ipyrmax
MeTtoabl 00y4eHusI: MO3TOBOM HITYPM, YTEHHE PO cebsi, 00CcyKIeHHe
Pecypcbl: yueOHUK, pabodme TUCTHI, CXeMBbI, TabIHIa, QINITIapT

9TAIIbI YPOKA

MoruBanus

Kaxyio cmpyxmypnyio gpopmyny vl npednodcume 01 6euwyecmea, Ha3eanue Ko-
mopoeo ousunun? Kak no-eauiemy, no Kakou HOMeHKIamype 0aHo HA38aHue IMo20
sewecmea? Kax no-opyzomy mModicno Hazeams 3mo 6eujecmeo, y4umuleds npasuid
HA3b18aHUA AIKAOUeHo8 no Meowcoyrnapoonoii Homenkaiamype? Tlocne mpoBeneHUs
00CYXIE€HUI BOKpPYT 3THX BOIPOCOB YUHUTENb CTAaBUT HCCIIEN0BATEIbCKUNA BOIPOC:
«4Ymo naoo 3name, 015 pazvAcHeHUs NPAGUIL NPU HA3LIGAHUU U USOMEPUL ANKaAOUe-
HO8 no ux cmpoenuio?» OTMe4aroT TUIOTe3bl YUYCHUKOB.

IlpoBenenue ucciie0BaHUsA

HccnenoBanue npoBOANUTCS B KOJUIEKTUBHOM (opme. OpraHu3yroT pa3bsiCHEHHE
TEMbI METOZOM «UYTEHHE MPO ceOs». Yyalmecs u3y4aroT npounransoe. Ilocne okoH-
YaHUsI YTeHUsI 00paIialoT BHUMaHKUe Ha ONoK «/[esmensHocmy». B Onoke yka3aHa cxe-
Ma, oTpakaromias ¢popmyiny ankena C Hg.
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[IpemiararoT cocTaBUTh aHAJIOTHYHYIO CXeMY JIJIs ankaueHoB ¢ popmymoit CsHg.




Tlouemy uzomepuro ankadueHos mvl cpasHugaem ¢ uzomepueti ankenos? Kakas
uzoMepusi 603MONCHA 6 ankaouenax? Ty paboTy yUYeHHKH HPOBOIST B YETHIPEX
rpynnax. IlepBas rpynma wuccieayeT H30MEepUI0 M0 YIJIEPOJHOMY CKEJeTy,
BTOpasi Ipymna — U30MEPUIO 10 PACIOJIOKEHUIO JBOMHON CBSA3M, TPEThs Ipymna —
MEXKKJIACCOBYIO U30MEPHIO, a UETBEPTAS TPYIIA — TEOMETPUUYECKYIO U30MEPHIO.

Oo0MeH 1 00cy:kIeHHe HH(pOpMAMHA

IpencraBnsaoTes U 00CYKIAIOTCA UCCIEA0BAaHMS, NPOBEAEHHBIC O M IMOCIE
Omnoxka «/{esmenvrHocmsy. YUUTEIb BEICITYIINBACT OTBETHI Ha BONIPOCHL. Paccmarpu-
BAIOTCS HETIOHATHBIE BOIIPOCHL. OpraHu3yeTcsi MeKTpyTIoBast AUCKYCCHUS U OTIpesie-
JSIeTCsI, KaK TeMa YCBOCHA BCEMH.

BrIBoaLI 1 00001IeHUSA

Yuutenp HampapIsSeT BHUMAHUE HA HCCICNOBATEIbCKUI BOIPOC U OTMEUYACT
TIOCTWKCHHE [IeTTH 00y4ueHus. Jlanee yauTenb 3a1aéT HamucaTh XUMHYECKUI TUKTaHT
n3 Omoka «Ymo vt uzyuwuiu?». Ilocne OKOHUAHUWS, OOBSIBISIFOTCS PE3YIIBTaThI
MIPOJICTIAHHOMN padOoTHI.

HasBanue coenqunenus CH,= CH — CH = CH, cormacHo MexayHapogHou
HOMEHKJIaType OyTaguen-1,3 , a ero HiCTopuuecKkoe Ha3BaHUE TUBUHUIL.

Y mepBoro mnpeacTraBUTENs IOMOJIOTMYECKOIO psifia aJKaJUCHOB €CTb
MEXXKJIACCOBBIA U30MeEp, HO HET CTPYKTYPHBIX M30MEPOB IO YIJIEPOJHOH IIETIH,
CTPYKTYPHBIX H30MEPOB I10 ITOJIOKEHHIO IBOMHOM CBSI3U U FEOMETPUUECKUX (IIHC-
tpanc) uzomepoB. Coequnenne CH = C — CH, — CH; sBisieTcsl M@KKIaCCOBBIM
M30MEpPOM JAMBHHHUIIA.

TBopyeckoe NIpMMeHEHHE
Vuaurens 3a1aét 9-e ynpaxkHenue u3 0noka «/Iposepvme usyuennoey.



3asepuwiume mabauyy.

HazBanwue 1mmo
MexnyHaponHoit
HOMEHKJIAType

BemecTBo Hcropuueckoe Ha3BaHME

W3onpen

CH,=CH—-CH=CH,

2-xnopOyraaueH-1,3

OuenuBanue u peduiekcust
OneHnBaHNEe IPOBOJAUTCS HA OCHOBE KPUTEPHUS: pa3vscHeHUe

IV yposenn

IIpaBunbHO pazb-
SICHSICT HOMEHKJIa-

II yposens IIT ypoBens

I ypoBens

C nomopo yaurtens

C ommbkamu pasbsic-
Pa3bACHSACT HOMEHKJIA- HSIET HOMCHKIIATYPY U
TYpPY U U30MEPHIO ajl- H30MEPHIO ANKAIUCHOB | TYpy M H30MEPHUIO
KaJMCHOB TI0 UX CTPYK- | MO MX CTPYKTYPHOMY 0 MX CTPYKTYPHOMY | aJKaIHeHOB 110 HX
TYPHOMY CTPOCHHIO. CTPOCHHIO. CTPOCHHIO. CTPYKTYPHOMY CTPO-
CHHUIO.

C 3aTpyIHEHUAMH Pa3b-
SICHSIET HOMEHKJIATypy U
H30MEPHIO aJIKaHEHOB

Jlomaminee 3a1aHue
VYuurens 3a1a€T BHIOIHEHHUE YIIPAXKHEHUH U3 Onoka «/Iposepvme uzyuenHoey.




NMOJTYYEHUE N ®U3NYECKUE CBOUCTBA AIKAGUEHOB

Cranpaprsl:

1.1.1. Pa3wsicasier cocras, cTpoeHne, GU3NUECKUE CBOMCTBA BEUIECTB (Heopra-
HUYECKUX U OPTraHNYECKHX ), TOTOBUT ITPE3CHTAIHH.

2.2.1. CocTaBnsieT ypaBHEHU XUMUYECKUX PEAKLUM C yUacTHEM HEOpraHu-
YECKUX U OPTaHUYECKUX BELIECTB.

Heas o0yuyenusi: CoctaBisisi ypaBHEHHS PEAKUUH IOMYYCHHS aJIKaAMEHOB,
pasbscHsIET GU3NUECKUE CBOMCTBA MOTYUYCHHBIX AJIKaJHECHOB.

Dopmbl 00yUYeHHsi: KOJUICKTHUBHAS paboTa, paboTa B rpymmax

MeToabl 00yYeHHUsi: MO3TOBOH MITypM, 0OCYKICHUE

Pecypcewbl: yueOHHK, paboune TUCTHI, (pIumaapT,

https://www.youtube.com/watch?v=Y CSyu7mGyeg

IOTAIIbI YPOKA

MoTtuBanus

Hanpapnsisi BHUMaHNWEe y4eHUKOB Ha Onok «Momueayusi» B TeMe, YIATENb Ha-
MOMUHAET O CII0co0aX MoMy4YeHus ajakeHoB. K 3TuM criocobaM OTHOCSITCS JeTUApH-
pOBaHUE aNKaHOB, METUAPATAIN CIUPTOB, NETHAPOTaTIOTEHUPOBAHNE MOHOTAJIOTe-
HOITPOU3BOJHBIX AJIKAHOB. YUMTEINb 33Ja€T HaBOJALIMN BOIPOC: « Yuumouleas cxo-
Jicue 0COOeHHOCMU AIKEHO8 U AIKAOUEHO8, MOJICHO JIU DIMUMU CNOCODAMU NOYHANb
ankaouenvt?» BBICIyIIaB ONMpeaenEéHHbIC OTBETHI, YUUTEIh OOBIBISICT HCCIIEI0BA-
TEIBCKUI BONIPOC: «KaK MOMCHO 0OBACHUMb 3AKOHOMEPHOCMU NPOMEKAOWUX pe-
axkyuil npu noryyeHuu aikaoueros? ». llocne noaydeHus TUIOTE3 YUYUTEIh TOpydaeT
BBITIOJIHEHHUE 3aJJaHul U3 OJI0Ka «/{essmenvHocmpy.

IIpoBenenne uccsaeq0BaHUA

B 6mnoke «/{esmenvrocmsby NaHBl ypaBHEHUS PEAKIMNA, OTPaXKaIOIINe JeTUIPH-
poBaHue OyTaHa W B3aWMOJICHCTBHE AUTAIOTCHOIPOU3BOAHOTO OyTaHa, B KOTOPOM
aTOMBI TAJIOT€HA HAXOATCA HE MPHU COCETHUX aTOMax yIepoa, Co CIIUPTOBBIM pac-
TBOPOM HIENOYH.

t, Kar. i

CH,— CH - CH,— CH, —=—» | 2 | +2H,
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OTOT OJOK YYHTEIb MOXKET MPOBECTH B opMe KOJIICKTHBHON paboThl. Yue-
HUKH, OCHOBBIBAsCh Ha MPOIIEHHBIE CIIOCOOBI MOIYUYEHUs aJIKEHOB, MOTYT OIIpe-
JIeNIUTh, KAKUE BEIIECTBA MOITYyYaroTCs B pe3yiabTaTe JaHHbIX peakuuid. [lo cxemam
peaKkuil yUeHUKH MOTYT HAalTH OTBET Ha 3TOT Bomnpoc. ITocie nonydenus onpene-
JIEHHBIX OTBETOB, Ul MPOBEACHUS UCCIEAOBAaHUS, YUUTEb JEINUT KJIAcC HA TPYII-
Obl. YUUTENb pa3fgaéT KaxJou rpymnmne paboyue JUCThI, Pa3laToOyHble MaTepHaIIbI
WJIU TIpeJiiaraeT padoTy Mo y4eOHUKY.

1 epynna — Uccnenyiite o 1 u 2-My cnocoOy noixy4eHHe aiKaJuieHOB B MPO-
MBIIIICHHOCTH ¥ Pa3bsCHUTE PU3MUYECKUE CBOWCTBA, TIOJTyUYCHHBIX allKaJnCHOB.

11 epynna — UccnenyiiTe crmocoObl IOTYYSHHS aJIKaJNEHOB B IIPOMBIIIUIEHHOCTH
JEeTUIPUPOBAHIEM AJIKAaHOB M Pa3bsCHUTE (PU3UUECKUE CBOMCTBA, MTOMyYSHHBIX all-
KaJIeHOB.

111 epynna — Viccnenyiite criocoOBI TOTydeHHUs aTKaINEHOB B J1a00OpaTopuu Jie-
THIIPOTAIOTeHUPOBAHMEM JUTaOTCHONPOM3BOJHBIX ANKaHOB U PaszbsCHUTE (hu3u-
YECKHEe CBOWCTBA IMOTyYEHHBIX aJIKaJHCHOB.

1V epynna — Uccnenyiite ciocoObl MOTy4YEeHHUS aJIKAAUEHOB IIPH TOMOLIH peak-
UM JCTHIPaTaUU TPEeIbHBIX JBYXaTOMHBIX CITUPTOB M Pa3bsCHUTE (PU3HUYECKHUEC
CBOMCTBA MOJTYYEHHBIX aJIKaTUCHOB.

[Tocne okoH4YaHust pabOTHl yUUTENb NpeaIaraeT MpoBepKy NpoaeIaHHol pado-
TBI IPYIIAM [0 HAIPABJIECHUIO YaCOBOI CTPEJIKU. DTOT MPOLECC NMPOAODKACTCS /10
TeX 1Op, IMOKa Kax/Jas rpyrmiia Mojy4uT cBoio padoty. Takas mpoBepka criocoOcTBy-
€T Pa3BUTHIO KPUTHUYECKOTO MBIIIEHUS YIEHUKOB. A TaKKe TaKUM MYyTEM YUCHUKHU
3HAKOMSITCS HE TOJIFKO CBOMMH MCCIIETYEMBIMH CITIOCO0aMHU, HO U C APYTUMH CIIOCO-
0aMu MoTyyeHHs aJIKaANCHOB.

OoMeH U 00cy:k1eHHe HHpOPMALTHH

['pynmel npencTaBisiorT 3amaHust U3 Onoka «/[esmenbHocmsby W NPOBEAEHHBIC
UCCIIeIOBaHMsI, IPOBOMIST MX OOCYXKJIEHHE, OTBEYAIOT Ha MOCTABJICHHBIE BOTPOCHI,
Pa3BACHSIIOT HEMOHSATHBIC MOMEHTHI. OpraHU3yeTcsl MEKIPYIIIOBasi TUCKYCCHS U
orpeensieTcs, Kak BCEMH IOHsITa TeMa ypoKa.

BriBoaBI M 00001IeHUA

YuuTenb HanpaBIsieT BHUMAHKUE HA MCCIIE0BATEIbCKUM BOIPOC M OTMEUAET 10C-
THXEHHUe ey 00yueHusi. OH MPUHOCUT SICHOCTD, €CIIU MPOSIBIISIFOTCS 3aTPYIHEHUS
B TTOHUMAHHUM TEMBbI, 3a1aéT XUMHYCCKUN TUKTAHT U3 OJNOKa « Ymo vl uzyuunu? y.
ITocne okoH4aHUsT OOBSBISIOTCS PE3yaBTAThI IPOJICITAHHON PabOoTHI.



W3ompeH npu 0OBIYHBIX YCIOBHX KHJIKOCTh, a JUBUHUI — BEIICCTBO B Ta-
3000pa3HOM COCTOSTHHUH. [Ipw TpOITyCKaHWHW MapoB STHIOBOTO CIIMPTA HAJT Ha-
TPETHIM KaTaJIM3aTOPOM MPOTEKAIOT PEAKIINH ACTUAPUPOBAHUS U JETH IPATAIIHH,
B pe3ysbTaTe o0pasyercs JUBHHWI. DTOT METO/ Ha3bIBAIOT MeTooM Jlebenena.
IIpu peakuusx qeruaporalioreHUPOBAHUS JUTATOTEHOMPOU3BOAHBIX AJIKAHOB U
MIpU IETUIpaTAlliU MPENeTbHBIX JBYXaTOMHBIX CIIUPTOB MOTYT MOJY4YaThCs ajl-
KaJIMCHBI.

TBopueckoe NpUMeHeHue
Yuurens 3a1a€T y4eHUKaM BBITIOTHEHHE 8-TO yIpaXHEeHUs 13 Onoka «/Iposepb-
me u3yueHHoe.

Onpedenume coomsemcmatie.

IIpooyxkmul peaxyuu Peaxyuu
1. AnkeH a. CH,Cl - CH, — CH, — CH,Cl + 2KOH ¢y ——>
2. Ankanuen b. CH,Cl — CH, — CH, — CH; + KOH ¢yypry ——>

¢. CH,Cl — CH,Cl - CH, — CH; + Zn ——»
d. 2CH3 — CH2C1 +2Na —>
e.2CH, — CH,OH —#25CAL0s,zn0

ObvacHenue:

IIpn nermaporanorennpoBanny 1-xjopOyrana (b) u Tpm peakuuy IMHKA C
1,2-muxnopOytanoM (c) momyvaercs ankeH. [Ipu aernaporanoreanposannu 1,4-auxiop-
OyTana (a) ¥ TIpH IETHAPUPOBAHUH 1 AETUIPATAIIN STHIIOBOTO CIUpTA (€) TOMyJaeTcst
aNKajyeH. A TPy B3aNMOJICHCTBUN MOHOTAJIOT€HONPOM3BOIHOTO aylkaHa ¢ HartpueM (d)
TIOTyYaeTCsl alKaH.

Ortser: 1-b, c; 2-a, e.

OuenuBanue u peduiekcus
B nemsix pedrnexcnn yuntens 3amaéT BhIMONHEHWE | W 2-TO ympakHEHWH W3
61noka «IIpoBepbre U3yueHHOEY.

Onpedenume seujecmed, Haxo0auuecs: NPU OOBIYHBIX VCIO0BUIX 8 HCUOKOM CO-
CMOSIHUU.

1) 6ymaouen-1,3 2) nenmen-2 3) 2-memunbymaoduen-1,3 4) oyman

A)l,2 B)3,4 (C)2,3 D)2,4 E)l 4

Obvscnenue:

Yenesodopoouvl, 6 cocmag komopwvix 6xo0sam 4 amoma yenepooa npu 00b1uHblX
yenosuax — easvl (1 u 4), a yenedooopoouvl ¢ OOIbUUM YUCTIOM AMOMO8 Yenepood
Haxooamcst 8 dcuokom cocmosinuu (2 u 3). Omeem: C.



U3 kaxoeo geujecmaa ne 603MONCHO NOTYUUMb OUBUHUNL?
A) 2-memunbyman B) 1,4-oubpombyman C) smunossiii cnupm
D) 6ymanouon-1,4 E) oyman

Obvacuenue:
HerunpupoBanuem 2-meTuiiOyTaHa noixydaercs uzonper. OTeet: A.

OneHnBaHre IPOBOAUTCS HA OCHOBE KPUTEPHS: pa3bscCHeHUe

I yposenn II ypoBenn IIT yposens IV yposens
C mOMOIIBIO yYHUTEIS C 3aTpyaHEHUSAMHU C ommbkamu coc- [lomHOCTBIO IPAaBMIIEHO
COCTaBJIsAsA YPaBHEHHsl | COCTABIIsAsA ypaBHEHMS |  TaBJsis ypaBHEHUS COCTaBJIsAs ypaBHEHUs
peakuuii noaydeHus pEaKLUii ONyYEeHHUs! | PEAKLHUiA MOyYeHUs] peaKuuii noxyyeHus
aJIKaJIUCHOB, aJIKaJJUCHOB, Pa3bsc- | alKaJUeHOB, Pa3bsic- aJIKaJINCHOB, Pa3bsic-
Pa3bACHAET UX HSCT X QU3UYECKUe | HACT X QU3MUYECKHE | HIET UX (GU3UIECKHe
(hu3ngeckue CBONCTBA. CBOMCTBA. CBOMCTBA. CBOMCTBA.

JlomaniHee 3a1aHue
VYuuTens 3a1a€T BBINOTHEHUE YIPaXKHEHUH U3 Onoka «/Iposepbme uzyuennoey.
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TEMA 3.10. XMMWYECKWE CBOUCTBA ANIKAAUEHOB

Cranpaprsl:
2.1.1. OObsCHSIET 3aKOHOMEPHOCTH MPOTEKAHUSI PEaKLUil ¢ ydacTHEM HeOpraHH-
YeCKUX M OPTaHUYECKHUX BEIIECTB.

2.2.1. CocraBuseT ypaBHEHUS] XUMUUYECKUX PEAKLIUHN C y4aCTHEM HEOPTraHu-
YECKUX U OPTraHUYECCKUX BELICCTB.

IIe.m; Oﬁy‘leHHﬂ! OObsicHSS 3aKOHOMCPHOCTHU NPOTCKAaHUA peaKum‘/'I 10 XUMHUYC-
CKHM CBOMCTBaM AJIKaJINCHOB, COCTABJIACT COOTBCTCTBYIOIINC YPABHCHU A peaKuHﬁ.

Hurerpamms: ©. 2.1.1., b. 1.1.2.
Dopmbl 00yUeHHs1: KOJUICKTHBHAS paboTa, paboTa B Tpymmax
MeToabl 00y4eHusI: MO3TOBOM HITYpPM, OOCYKICHHUE, Kapycelb

Pecypcesl: yueOHUK, paboure JIUCTHI, JETAIN Ul MIAPOCTEPIKHEBBIX MOJIEICH,
¢dummuapt

9TAIIbI YPOKA

MoTtuBanus

UtoOBI BEI3BATh HHTEPEC K TEME, YUHUTEIh HANIPABIIET BHUMAHUE YYAIIXCS K O110-
Ky «Momusgayusn» 1 yKa3bIBaeT Ha TO, YTO C JAHHBIMH BELIECTBAMU MBI BCTPEUaeMcs B
MTOBCEHEBHOM JKHU3HHU.




Yy ydalmuxcs CIipalinuBarOT, KaKM€ OHU MMCIOT CBCACHUA O XMMUYCCKOM COCTa-
BE 3THX BEIIECTB, O TOM, KaK CHHTE3UPYIOTCS 3TH BeliecTBa. [locie momyueHus
orpe/eNIEHHBIX OTBETOB YUUTEINh CTABUT HCCIIEI0BATENILCKUI BOIIPOC: «Kak mooicHo
00BACHUMb 3AKOHOMEPHOCTIU NPOMEKAHUSL PeAKYULL N0 XUMUYECKUM C8OUCMEAM Al-
Kaoueros?y. Ilocne BBICTYIINBAHUS THUIIOTE3 YUUTENb 3a0aéT paboTy HaIl OJIOKOM
«/essmenbHocmo ».

B Teme nanbl iBa Onoka «/[esmenvrocmby. ONUH U3 HUX CBS3aH C UCCIICIOBA-
HHEM TOTO, BCTYMAIOT JIK B PEAKIMU MPUCOCAMHEHHS aJKaIUCHBI, KaK U aJKECHBI. A
BTOPO# OJIOK CBSI3aH C MPHUPOJHBIM Kay4dyKOM, C TEM, KaK allKaJUeHbl BCTYMAIOT B
peaKkuy MOoNUMEpH3aliH. YYUTENb MIPEJIaraeT OCYIIECTBUTh KOJUICKTHBHYIO pa-
00Ty HaJl STUM OJOKOM IOCJE MCCIEN0BATEIbCKOM paboThl. OMHOBpEMEHHO MAET
HATPAaBJICHUS Y4alllUMCsl MPU UX pabore. YUCHUKU MOTYT OCYIICCTBHUTH IEPBYIO
JIeSITEIIbHOCTh, BCIIOMHHAsI YPABHEHUS PEaKIUil 00eCIIBeUUBaHMsI OPOMHOI BOJIBI U
pacTBOpa IepMaHraHarta Kajius aJKeHaMU.

Janee oHn craparoTcsi OTBETUTH HA HABOJSIINI Bompoc U3 Onoka: « Obecygeuu-
8arOm U ATKAOUEHbl, KAK U AIKEHbl, OPOMHYIO 800y U PACMEOP NePMAHeAHaAma Ka-
qus? » VICTIONb3ysl 3aKOHOMEPHOCTH NPOTEKAHUS PEAKIIU PUCOCIMHECHHUS aJIKCHOB,
YUUTEIb 331aET 3aBEPUINTh YPABHEHUS PEaKLUii IPUCOECIUHEHUS KA UECHOB.

CH,=CH-CH=CH, + Br, —
CH,=CH-CH=CH, + HBr —
CH2: CH — CH = CH2 + 2Br2 -

Hanee yunurens mpejaraeT IpoBEACHUE BTOPOH AEITeIbHOCTH. B 3TOM Giioke
MOKAa3aHO, YTO OCHOBHAS YACTh COKa JiepeBa TeBeH (IIPUPOTHBIN KaydyK) COCTOHUT U3
M30MPEHA, KOTOPBIA SIBIAETCS TMPOAYKTOM PA3IOKEHHS €T0 MaKpOMOJEKYN. 3HAuMT,
9TH MaKPOMOJICKYIIBI SIBJISTFOTCS TIPOAYKTOM TIOTMMEPH3AIIH H30TPEeHA. A TakKe ObLIO
OTIpeNieNieHo, YTo B MakpoMostekynax — CH, — TpyTims! pacrionoykeHbI B IPOCTPAHCTBE 10
OJIHY CTOPOHY TIO OTHOIIIEHHIO K aTOMaM YIJIepo/ia MpH IBOMHOMN CBSI3H.

+—CH, ,CH,— CH,, ,CH,— CH,, ,CH,— -
/C=C\ /C=C\ /C=C\
H,C H H.C H H.C H

VYuutenb 1o 3Tol HHGOPMAIMHU ¥ [0 CXEME CTapaeTcs TIOJMYIHTh OTBETHI Ha Clie-
JIYIOIIIHE BOIIPOCHI.

Kax 6b1 Oymaeme, npu noayueHuy u3onpera u3z coka 2egel, Kaxk npoucxooum npu-
coeduHenue monekyn: 6 nonodicenuu — 1,2 unu — 1,4? Kaxoe ypasnenue peaxyuu noau-
Mepuzayuu uzonpena vl npeonodcume? Kaxoe gewiecmso 06pazyemes no amomy ice
nPasuLy npu ROIUMEPU3AYUL OUGUHULA?

[Ipu BBINONTHEHUH 3TON JESITENBHOCTH Y YYCHUKOB TMPOOYKAACTCs TIO3HABATEIIb-
Hasl aKTUBHOCTb, U OHU COOTBETCTBEHHO HMCCJICIOBATEIILCKOMY BOIPOCY Pa3bsICHSIOT
XUMHUUYECKHE CBOMCTBA AJIKAJUECHOB.



IlpoBenenue ucciieq0BaHUA

HUccnenoBarenbckast paboTa MpoBOAUTCS B Ipynnax. I pynmnam pasnarot padodne
JIMCTHI.

1 epynna — ViccneaytoT 3akOHOMEPHOCTH MTPOTEKAHUS PEAKIUH TPUCOCTMHEHHUS.

11 epynna — Viccnenytot 3aKOHOMEPHOCTH IPOTEKAHUS PEAKLIUN TOPEHHS U OKHUC-
JICHUSI.

1l 2pynna — ViccnenyroT 3akOHOMEPHOCTH IPOTEKAHNS peaKLUil OTMMEpHU3aLiH.

[Tocne okoH4aHust pabOTHI IPYMIIEI IEPEAAIOT PaboUne JTUCTHI IPYyT APYTY, 3Ha-
KOMSITCS C X COJEepKaHUEM U OLICHUBAIOT UX.

Oo0MeH 1 00cy:xI1eHHe MH(pOpMAMHT

I'pynmbl mpencTaBisioT 3agaHusi Onoka «/[lessmenbHocmby W HUCCISI0BATEIb-
CKyI0 pabory, mpoBousaT oOcyxaeHus. [lomyyaroT oTBeThl Ha BOMPOCHL. HemoHsT-
HBIC BOIIPOCHI OOBSCHSIOTCS CO CTOPOHBI yuuTess. OpraHu3yeTcss MEKIPYIIoBas
JIMCKYCCHS M OTIPEICNISCTCS, KaK TeMa yCBOCHA BCEMHU.

BoiBoaLI M 00001eHUS

Yuutenb HallpaBIsIeT BHUMaHUE Ha HCCIICA0BATEIHCKUAN BOIIPOC U OTMEUACT JI0C-
THKEHUE Tesd 00y4YeHHsI. Y UUTeNb MPUHOCUT SICHOCTD B 3aTPYIHEHUS YUAIUXCS U
3a/1a8T XUMUYECKUI AUKTAHT U3 O1oka « Ymo 6vl uzyuuau? ». Ilocne okoH4aHUS OH
OOBSIBIIIET PE3yabTAThI IPOJICITAHHON PaboTHI.

ATKaJMeHbl, KaK U aJIKeHBI, BCTYIMAIOT B PEAKIUIO0 MPUCOSAUHEHHUS C BOIOPO-
JIOM, 00ECIIBEYMBAIOT OPOMHYIO BOAy. Peakmus mprcoennHeHus MOIoKeHn: — 1,2
TUBUHWIA C XJIOPOBOAOPOAOM IPOTEKAET MO MpaBmiIy MapKoBHHKOBA. B pe3yib-
Tare peakluy MPUCOEAUHEHMS B MOJIOKEHUU — 1,4 K MOJeKysae AUBUHUIA OTHOU
MOJIEKYJIBl OpOMOBOZOpO/A MOMydaeTcss Moyekyna 1-0pomOyTena-2. [IpupomHbrit
Kay4dyK SBJISETCS MPOIYKTOM MOJMMEpU3alui u3omnpena. [lonumepusamnuent anka-
JINEHOB TIOYYalOT KayuyyKH, a IPU UX BYJIKAaHU3AIMHU MOJYyYalOT PE3UHY.

TBopueckoe NpUMeHeHH e

VYyurens 3a1a€T BhIMONHEHNE 12-r0 ynpaxHeHus u3 Onoka «/Iposepvme u3y-
yeHHoey.

Maxpomonexyny kakoeo geuyecmea MOXCHO HOLYHUUMb NOTHBIM 2UOPUPOBAHUEM
OusuUHUI08020 Kayyyka. QbocHylime 80U MblCIU.

[TomHOE THIPHPOBaHNE MAaKPOMOJICKYITbI TUBUHIIIA UMEET CIEAYIONTNI BHI:

(- CH, - CH=CH - CH, -), + nH, — (- CH, - CH, — CH, — CH, ),

ITonyyennass makpomoinekyna otHocuTcs K nonudtwieny (— CH, — CH, —),,.
CreneHb MOMUMEPHU3alMU TOTYUYEHHOM B ATO BpeMsl MaKpOMOJEKYJbI B JBa pa3a
00JIbIIIe NCXOIHOM MaKpOMOJIEKYITHI.

OuenuBanue u peduieKkcust
C uenpio pedekcuu y4uTenb 3a1aéT BBINOIHEHHE | M 2-TO ynpakHEHHS M3
6noka «/Iposepvme uzyuennoey.



Kaxkoe sewjecmeo sasnsiemca Monomepom npupooHo2o Kayuyka?
OTBeT: U30MpPECH.

Kaxue sewyecmea npu obvuHbIX YC08UsAX 0Oecyseuusarom OPomMHyo 600y?

1. npopan 2. OusuHuUT 3. nponen 4. sman
A)1,2 B34 C1,4 D)2,3 E)I3
Obvsacuenue:

B otnmmane ot mpenensHbIX yrieBogopoaos (1 n4) HenpeaenbHbIe YIIIeBOAOPOIbI
(2 1 3) obecrBeunBarOT OpoMHYIO Bomy. Omeem: D

OrneHnBaHNe IPOBOANTCA HA OCHOBE KPUTEPHUS: 00bACHEHUE

I ypoBenn

II ypoBeHs

IIT yposens

IV ypoBenb

C MOMOIIBIO yUHUTENS
00BSCHSS 3aKOHOMEP-
HOCTH TPOTEKAHUS pe-
AKIUH 10 XUMHAYECKUM

CBOMCTBaM aJIKaJMCHOB,

COCTaBJISIET COOTBET-
CTBYIOILINE YPAaBHEHUS
peaxuui.

C 3arpyHeHusIMU
0OBSCHSSI 3aKOHOMEP-
HOCTH NPOTEKAHMS
peakuuii mo Xxummye-
CKHM CBOWMCTBaM aji-
KaJIHCHOB, COCTABIIACT
COOTBETCTBYIOIINE
YpaBHEHUSI PEaKLHii.

C ombkamu 00bsIC-
HSIsl 3aKOHOMEPHOCTH
MIPOTEKAHUS PEaKIUit
110 XUMHYECKUM
CBOMCTBaAM aJIKa/iu-
€HOB, COCTaBJISIET
COOTBETCTBYIOIINE
YPpaBHEHUSI PEaKLIUii.

IIpaBunbHO 00BsIC-
HSIsl 3aKOHOMEPHOCTH
MIPOTEKAHUS peaKIuit

0 XMMHYECKUM

CBOMCTBAM ajKau-

€HOB, COCTaBIISIET

COOTBETCTBYIOLINE
YpaBHEHUSI PEaKLIUii.

FOMOJIOrMYECKUN PAJ AJIKUHOB, TPAOUYECKUE
®OPMYJ1bl U MPOCTPAHCTBEHHOE CTPOEHUE X MOJIEKYN

Crangaprbl:

1.1.1. Pa3wscHsieT cocTaB, CTpoeHHE, (PU3NIECKIE CBOWCTBA BeNIeCTB (Heopra-
HUYECKUX U OPraHNYECKHX), FTOTOBUT MPE3EHTALUH.

1.3.1. CocrapnsieT u pemiaeT 3aa4qu, CBI3aHHbIC C COCTABOM U CTPOEHUEM HEop-
TaHUYECKHUX M OPTaHUYECKUI BEIIECTB.

Heub 00yuenusi: PazbsicHAA CTPOCHUE ANKHHOB, IPOBOJUT COOTBETCTBYIOIINE
pacyETHI.

HUurerpamms: M. 3.1.2.,3.1.3,,3.1.5., 1. 3.1.1., . 2.1.3.
®opmbl 00y4YeHHsI: KOJUICKTUBHAsS paboTa, paboTta B rpymnnax

MeTo/bl 06yueHHsi: MO3TOBOM IITYPM, YTEHHE C OCTAHOBKAMU, HHTEPAKTHBHOE
o0cyxieHne

Pecypcbl: yueOHHK, paboune JUCTHI, IETald Ul MApOCTEPKHEBBIX MOJENEH,
(umaapt



I9TAIIBI YPOKA

MoTtuBanus

W3BecTHO, YTO aKaaueHbl M aJKUHBI SBISIOTCS MEKKIACCOBBIMU H30MEPAMHU.
Ha ocnose smotl ungpopmayuu cmosceme au vl gvlgecmu 00WY0 hopmyny amKu-
H08? Kak MOX’CHO omauuums cmpoenue diKUHO8 Om CIpoeHUs Opy2ux y2ieso00po-
006 (ankan, anken u arkaoueros)? CKoIbKo amomos yaiepood MoACen co0epicanv-
cA 8 MOJleKyie nepeoz2o npeocmasumeis aiKuHog?

[Tocne BBICITYyIIMBaHUS OTBETOB HA BOMPOCHI YUHUTEIh CTABHT HCCIEIOBATEINb-
CKHH BOTIpoC: Kak ModcHO onpedenums cmpoenue aikunog? YIuTeah OTMEJaeT I'u-
MOTE3bl YICHHUKOB.

IlpoBenenue ucciieq0BaHUA

IIpu momomy WHTEPAKTUBHOTO OOCYKACHUS Ma&TCsl KOpOTKas HHpOopManus oo
obmeit hopmyne ankuHOB. [lanee yunrens 3amaéT paboTy Ham OJOKOM «/[esmens-
Hocmby. B MONeKyre a30Ta MeXIy aToMaMH a30Ta, a B MOJIEKYJIe alleTHIeHa MEXTY
aTOMaMH yTJIepojia IMEeTCs TPOWHAs CBS3b. [lpu yuacmuu Kakux opoumareti npouc-
xooum obpaszosanue smux cesazeil? CKOILKO U3 IMUX C653€ll - U CKOIbKO TT-C853¢ell?
Kaxumu cxoorcumu u omauuumenvHolMu ocobeHHoCmaMU obradarom obpazosanue
cesasell 6 monexkynax ayemunena u azoma? ObOvsicHume, KaK obpasyrOMcs ceéa3u 8
Mmonekyne ayemuiera? Ha Bce 3TH BOIIPOCHI yUaIluecss OTBEYAIOT C TIOMOIIBIO YUH-
tenst. Jlanee yanrens nmpeanaraet pa3bACHUTH TEMY IO YaCTSIM IPU ITOMOIINA METO-
Jla 9TEHHsI C OCTAHOBKAaMHU. DTOT TMPOIECC OCYMIECTRIsIeTCs B Tpymmax. [IpounTtas
4acTh TEMBI, BO BpeMsI TepEPhIBa, YUUTENb 33/1aET BOMPOCH! M0 MPOYUTAHHOMY U
BBICITYIIIMBAET OTBETHI. [Iporecc mpomomkaeTcst 10 Tex mop, MoKa yYeHUKH He 3a-
BEpIIAT YTCHHE U Pa3bsICHEHNE BCEHl TEMBI.

Yuurtenb MOXKET pa3/ieliuTh TEMY Ha 4aCcTH 110 HIDKEYKa3aHHOU (opme:

1 yacmy: O6mMe MoHATHS 00 YIIIEBOAOPOAAX psijia alleTHIICHA.

a) Kakast obmiast popmyna y ankuHoB?

b) Kaxoii yrneBogopon siBiAsieTcs MEPBBIM MPEACTABUTEIEM TOMOJIOTUYECKOTO
psiga alKUHOB?

1l vacmy: IIpoCTpaHCTBEHHOE CTPOCHUE ANKHUHOB

a) Kakoe npoctpaHCTBEHHOE CTPOCHUE UMEET arleTUIeH?

b) Kakoii Buj rubpuan3ayu HaOIOIASTCS B alTKHHAX ?

¢) Kakoe cTpoenne nmeeT aneTuieH: yriioBoe win JuHeiiHoe? OObSCHUTE TPH-
YUHY.

Il wacmy: 1llapocTep>kHEBBIE MOJIENH AJTKUHOB
CMoznenupyiiTe MapoCTepKHEBbIE MOIEIN MOJIEKYJI alleTHIeHA U ATUJICHA.
O060cHOBaHHO OOBSICHUTE PA3HULLY.

O0MeH u o0cyxaeHue nHGopMaunu

B nmonoxeHHOE BpeMsi IPyMIIbI 3aBEPLIAIOT PAOOTHI U TOTOBATCS K MX MPEICTaB-
nenuto. Bo Bpemst oOMeHa MH(OpMaLUHU CIyMIAlOT BHUMATEIBHO APYT APYra, MpH
00CYXJICHUH YKa3bIBAIOT HA TO, C YeM OHU HE COIVIACHBI.



BoiBoaLI M 00001eHUS
Yyurenas 000011a€T CBOM MBICITH U MBICIIH YYAIITIXCS, 3a71a€T KOJJICKTHBHOE BBI-
MOJTHEHHUE Pa0O0ThI U3 OJ1oKa «YUTO BBI M3ydHITH?Y.

[To MexmyHaponHOii HOMEHKIIaType anr(aTHIeCcKUe yIIeBOIOPOIbI, B MOJIEKY-
JIaX KOTOPBIX MEXKIy aToMaMH yIiepoia MMEETCs OJIHa TPOWHAs CBSI3b, HA3bIBAKOTCS
ankuHamu, OOy (hopMyity ankuHOB BeipaxaroT B Bune C,H,, »,. B Monekyne aneru-
JIeHa COIIEPYKUTCS TP G- U JiBe T-cBsi3u. O0a aTtoma yriiepoaa B MOJIEKyJIe aleTHIeHa
HAXOJIATCSI B SP THOPHTHOM COCTOSHUH. A B MOJICKYJIC TIPOIMHA OJIMH aTOM YIJIepojia
HaXOJUTCSI B Sp°- THOPHIHOM COCTOSIHHH.

VuuTenb BHOCHUT SICHOCTD 10 HETIOHSTHIM BOIIpocCaMm, 0606maeT MBICJIN yYalluXxcsa
" 1c1acT CBOU OOITIOJTHCHHUS.

TBopyeckoe IpUMeHeHH e

J71st MpOyKTUBHOM pabOThI yUNUTETh MOYKET AaTh JIF000E 3aaHue, UIH YICHUKH
MOTYT €r0 PUTOTOBUTH CAMU. A TaKKe MOXKET MPEATIOKUTH BhinonHenue 11 u 12-ro
yIpaKHEHUH U3 Ooka «lIposepvme uzyuenmoey.

®Dopmyna monekyiel HC =C — R umeer Takoe ctpoenne :ﬂr\ . Onpenenure paaukan R.

Obvacuenue:

I'paduueckas popmysa BerecTsa :ﬁ/\ nMeer Takoil Bug CH=C—CH—CH,—CH,.
CH

IIpu cpaBHuBaHuM 31010 BemiecTBa co ctpoeHueM HC = C —R BujHoO, yto R
panukanoM OyleT BTOPUYHBIN OyTHUIIOBBIN pajnKal.

Conocmaebme cmpykmypHvie OpMYIbl AIKUHO8 C PA3HLIM YUCTIOM AMOMO8
yenepooa. Ilpednoxcume ghopmyny, no KOmopoi MO’CHO Onpedenmsp YUcio G-Cs3ell
6 MONEKYIe ANIKUHA, 8 COCTNAG KOTOPO20 BXOOUM N AMOMO8 y2nepood.

ObvscHenue:

B Monexyne ankuHOB G-cBA3b 0Opasyercs Mexay aromamu yriaepoaa (C — C)
U MEXIy aroMamu yriepoaa u Bogopoxaa (C — H ). Monekyna ankuHa, B COCTaB
KOTOpOTO BXOJIUT N aToMOB yriepona, umeeT (n— 1) C— Cceazeit u (2n—2) C—H
CBSI3€H, KOTOpPbIE PaBHBI YHCITy aTOMOB BOJOpOJa. 3HAYUT, B MOJIEKYJIE€ aJKHHA C N
YHCIIOM aTOMOB yriiepoaa umeercs n — 1 +2n — 2 = 3n — 3 6-cBsI3eid.

OuenuBanue u peduiekcust

C nenblo pedriekcu, ¢ y4ETOM BpeMEeHH, YUUTeNb MpeyiaraeT YYeHHKaM BBITOTHE-
HUe ylpakHeHui Onoka «/Iposeepbme uzyuennoey. Eciii yueHUKU He yKIIaabIBatOTCs BO
BPEMEHH, TO HE3aBEPILLUEHHYIO Pa0OTy JAI0T B KAYECTBE JOMALIHETO 3a1aHHsL.



OneHnBaHNe IPOBOJAUTCS HA OCHOBE KPUTEPHUS: npogedeHuUe paciémos

I ypoBens II ypoBenb IIT ypoBens IV ypoBens
C MOMOIIBIO yYUTENA C zarpyanenusmu | C ommbkaMu pasbsc- [IpaBunbHO
Pa3bACHSS CTPOCHUE | pa3bsACHSA CTPOCHHUE | HAS CTPOCHUE AJIKUHOB, | Pa3bsACHSS CTPOCHUE
AJIKMHOB, IIPOBOJIUT QJIKUHOB, TIPOBOJIUT | IPOBOJANUT COOTBETCTBY- |  QJIKUHOB, IIPOBOJUT
COOTBETCTBYIOIIME Pac- | COOTBETCTBYIOLIHE IOIINe PacUETHI. COOTBETCTBYIOIIHE
YETHI. pacuérhl. pacuéThl.

HOMEHKNATYPA U U3OMEPUA AJIKUHOB

Cranpaprt: 1.1.1. Pa3psacHser cocrtaB, cTpoeHUE, (PU3NIECKUE CBOICTBA Be-
IeCTB (HEOPTaHUYECKNX U OPTaHUYECKUX ), TOTOBHUT MPE3CHTAIINH.

esb o0yuyeHusi: Pa3bsicHSICT MpaBUia HOMEHKIIATYPbI ¥ U30MEPHIO aTKHHOB
M0 UX CTPOCHHUIO.

Hurerpanms: ©. 2.1.3.
®opMbI 00yUeHHs: KOJUIEKTUBHAS paboTa, paboTa B rpymmax
MeTonbl 00ydeHHsI: MO3TOBOH IITYpM, YTEHHE C OCTAHOBKaMHU

Pecypcebl: yueOHMK, paboure TUCTHI, Pa3AaTOuHbId MaTepral, Quumiapt

IOTAIIbI YPOKA

MoTtuBanusa

Urto0ObI BBI3BaTh MHTEPEC K TEME, YIUTEINb ITPUBIIEKACT BHUMAaHUE YUYSHUKOB K OJIOKY
«Momusayus». C coctaBom C,Hg mmetrotcst geTripe ankena, a ¢ cocraBom C,Hy mverot-
cs1 1Ba ankuHa. To jke camoe siBjieHre HaOIIONAeTCsl MPY CPAaBHUBAHUH YMCIIa N30MEPOB
AJIKEHOB W aJIKKMHOB, B COCTaBE MOJIEKYJ KOTOPBIX CONEPIKUTCS TISITh aTOMOB yITIEpOa.
Anxen ¢ cocraBoMm CsH,, mMeeT 1mecTs H30MepoB, a ankuH ¢ coctaBoM CsHg nmeeT Tpu
n3oMepa. B uém npuduHa makozo pazHo2o Yucia U30Mepos AKeHO08 U AIKUHO8 8 COCMAse
MOJLEK)I, KOMOPBIX COOEPACUMC OOUHAKOBOE HUCTIO amomos yaiiepooa? Ha 31oT Borpoc
yUaI#ecss MOTyT OTBETUTh 3HAYUTEIBHO JIeTde, YeM Ha IpyTHe, TaK KaK OHH YKe U3ydH-
JIF HI30MEPHIO ATKAHOB, ATIKSHOB M aJTKa/IMEHOB. Y YHTeNb, BBICITYIIIaB OTBETHI yUAIIHXCS,
CTaBUT MCCIIEIOBATENBCKINA BOMPOC: KaK MOXCHO onpedenums npasuia HOMEeHKAAMypbl
U UsOMepUU AIKUHOB NO UX CMpoeHuto? Y IUTeIb BBICIYIIINBAET THITOTE3bI, TS TIPOBEIe-
HUSI ICCTIEIOBATENTLCKON pabOThI pa3maéT IpyIIaM pa3aaTouHbil MaTepralt (W padoTy
HaJl YIeOHUKOM), pabOUHe JIUCTHL.

Ilposenenue uccjegoBaHus

HccnenoBanne MOXHO HayaTh ¢ paOOTHI Haj 3aJaHUsIMUA B OJOKe «/[esmen-
Hocmby. B 3TOM On0Ke yueHHKaM elé pa3 HallOMUHAIOT MPABUJIO HA3bIBAHUS aJIKe-
HOB I10 pallMOHATIbHON HOMEHKIIATYPE.



3

CH=CH-CH,  CH=C-CH  CH-CH=C-CH,

CH, CH,
METHUJISTUJIEH Hecum- TPUMETHUJIITUJIEH
JAUMETUJIITUJIEH

Ymo nado suame, u umo ciedyem coOMO0amv HPU HA3BIGAHUU ATKUHOE NO PAYUO-
HAALHOU HOMeHKAanype? YUEeHUKHM Ha OCHOBaHHUHU JIAHHBIX BOIPOCOB OYIyT BBIIOJIHSTH
3aj1anue U3 0JIoKa «/{esmenvbHocmby.

1Ipou3600HbiM Kakoeo yeneso0opooa HA00 paccmampusams aikuHsl npu HaA3vl6aHuU
Ux no payuoHaIbHOU Homenkaamype? B kaxoli nocie0osamensHoCmi npogooOUmcs Ha36a-
HUA NO PAYUOHANLHOU HoMenkaamype? Modicno au npu 23mom noib308amucs clo8amu
cumMmempuunblil u Hecummempuunsli? Kaxue nasganus 6yoym umems HUNCENOKA3aAHHbIC
QIKUHBL NO PAYUOHATILHOU HOMEHKAamype?

CH =C—CH, CH,~C=C—CH, CH, - CH - C=C—CH,
CH,

Jasee yuamuecs OylyT UCCIIEIOBATh AJITOPUTM MOCIIEIOBATEIILHOCTH Ha3BaHU T
aJKWHOB HAa OCHOBE MeXTyHapOIHOM HOMEHKIATYPHI. A TaKKe YUUTENb Ipejara-
€T MPOBECTU Ha pabOYMNX JIMCTaX UCCICTOBAHUS SIBICHUS U30MEPHUH U BUOB H30MeE-
pUU B aJIKUHAX.

IIpumeps! paboynX TMCTOB U YaCTEH TEMBI:

1l yacmo: Ha3BaHus aJIKWHOB 110 pallMOHAIbHON HaMEHKJIaType

a) Ha cxonmbko rpymnmm MOKHO pa3eNIiTh AKUHBI TTPH HAa3bIBAHUH UX TI0 PaIlyo-
HaJbHOU HOMEHKJIAType?

b) OGocHyiiTe pa3HUIly B Ha3BaHHIX METHIIAIICTHIICH U METHIITHIIAIICTUIICH

1l vacmy: Hazpanust ankuHOB 110 Mex1yHapOIHON HOMEHKIIAType
a) PazbsicHuTe anropuT™ Ha3BaHUs AJIKHHOB 110 MeXayHapOIHOW HOMEHKIIAType.
¢) Kakoe Ha3zBaHue MMeeT METUIIITHIIALICTUIICH IO MEKTyHapOaHOH HOMEHKIIAType.

11l yvacms: VI30Mepus B aJIKUHAX

a) C Kakoro npeacTaBuUTeNs] TOMOJIOTHUECKOTO PsJa aJIKMHOB HAaYMHACTCS MX
CTPYKTYpHas u3oMepusi?

b) Kak omimnyaercst cTpyKTypHast H30Mepusl 10 MOJIOKEHHIO TPOWHOW CBS3H OT
CTPYKTYPHOH M30MEPUH IO YTIIEPOAHBIN Lenu?

¢) C xakoro npencTaBUTelNss TOMOJOTHYECKOTO DPsiia aJIKMHOB HAauMHAETCS UX
MEXKKJIaccoBasi u3omMepus?

Oo0MenH 1 00cy:k1eHHe MH(popMAMH

VYuamyecs npeacTaBIsAIOT HCCIEA0BAaHHbBIE HOBIIECTBA. Bo Bpemst o0CysxneHuit
y YYAIUXCSl MOTYT IOSIBUTHCS TPYAHOCTH, HENOHATHBIE MOMEHTHI. [losToMy yum-
TEeNlb OYEHb BHUMATEJIBHO, TEPIIEINBO, J0 KOHIA JOJDKEH CIIEANTH 32 0OMEHOM U
o0cyxaeHneM HH(OPMALIUH.



BoiBoaLI M 00001eHUS

Lens mcciienoBaHus — HOMEHKIIATYpy ¥ M30MEPHUI0 alTKWHOB — YUUTEIh MOXKET
0000IUTh B BHJIE KIacTepa. 3aTeM OH JOBOIUT JIO CBEJCHHS YYCHUKOB CIIOXKHBIE
ACIIEKTBl M TE€ BOIPOCHI, KOTOPBIE CUUTAET HYKHbIMH. O000IIaeT CBOU MBICIH U
MbICTH Tpymil. Jlanee 3a1aét rpymnam 3aBepiieHHe XUMHYSCKOTO JIUKTaHTa 13 010~
Ka « Ymo vt uzyuuau? ».

Bytun-1 ¥ OyTHWH-2 SBISIOTCS CTPYKTYPHBIMH H30MEPAMH II0 MOJOXCHUIO
TPOMHOU CBSI3U. AJKMHBI U aJIKaIUEHBI, COAEpIKaIIe OMUHAKOBOE YHUCIO aTOMOB
yIJIepoia B MOJIEKYIaX, sIBJSTFOTCST MEKKJIACCOBEIMU m3oMepamu. [lenTuH-2 1mo pa-
IIMOHATPHOW HOMEHKJIATYpEe HA3BIBAIOT METHIDTHIIAIICTHICHOM. 3-METHIOYTHH- |
SIBIISIETCS] CTPYKTYPHBIM M30MEPOM TI0 YIIIEPOIHON [N — IIeHTHHA- 1.

TBopyeckoe IpMMeHeHHE
Ha sTom sTane ypoka yunTens npeiaraeT BHIIOJIHEHHE 9-T0 yIIpaXKHEHUs 010-
Ka «lIposepvme uzyuennoey.

Hanuwume epaghuyeckue ghopmynst ankuros, umerowgux cocmas CsHy, u nazosume ux
no MedxxcoyHapooHoti Homenkaanype.

Obvacuenue:
1. CHauana Hanumem rpadgudeckre GopMyIbl AIKHHOB HEPa3BETBIEHHOTO CTPO-
eHHU.

CH=C—CH,~ CH,—CH, CH,—C=C—CH,—CH,

NEHTHH-1 TICHTHH-2

2. Jlanee yeThIpe aToMa yIiepoja COSIMHUM ITOCIeI0BATENIbHO, a OJMH HAITUIIIEM
B Pa3BETBICHUH.

CH=C—CH— CH,
CH,

3-meTunOyTun-1

Ouenusanue u peduiekcus

B nensx peduexcuu, ¢ yuéToM BpeMEHH, YUUTENb 3a1aéT YUCHUKAM BBINIOJIHE-
HHUE ynpaxHeHHH u3 Onoka «lIposepvme uzyuennoey». Ecnm BpeMs He MO3BOJISIET
BBITOJIHATE 3TH YNIPaKHEHUS HA YPOKE, TO UX 33Ja0T Ha JIOM.

OI_ICHI/IBaHI/Ie MIPOBOAUTCA HAa OCHOBC KPpUTCPUSA: paA3biCHEHUE

I ypoBens IT ypoBenn IIT ypoBens IV yposens
C OMOIIIBIO YUUTEIIS C 3arpyaHeHUsIMHU C ommnbxamu [TpaBuiIbHO 06OCHOBBI-
pa3bACHsET NIpaBuiia | pa3bsACHSET IPaBUIA | Pa3bsCHACT IIpaBWIA | Bas, pa3bACHSICT IIpa-
HOMEHKJIATypBl ¥ U30- | HOMCHKIIATYPBbI U U30- | HOMEHKIIATYpbl U BMJIa HOMEHKJIATYPbI
MEpUIO aJIKHHOB 110 UX | MEPHIO alKHHOB [0 | U30MEPHIO aJKHHOB | HU30MEPHIO aJKHHOB I10
CTPOCHHUIO. HX CTPOCHHUIO. 10 UX CTPOCHHIO. UX CTPOCHHUIO.




NONTYYEHUE N ®U3NYECKNE CBOMCTBA AIKUHOB

Cranpaprs:

1.1.1. PazbsicHsieT cocTaB, cTpoeHHe, GU3NUECKUE CBOMCTBA BellecTB (Heopra-
HUYECKUX U OPTraHUYeCKHX ), TOTOBUT IIPE3CHTAIHH.

2.2.1. CocraBnser ypaBHEHUS! XMMHUYECKUX PEAKIMN ¢ ydacTHeM HeopraHuyec-
KHAX U OPraHWYECKHX BELICCTB.

Hean o0yuyenusi: CocTapisisi ypaBHEHHUS peaKMid OTy4YEHHsI aJIKHHOB, Pa3bsic-
HseT (PU3NYECKUE CBOICTBA MOMYYCHHBIX aJIKHHOB.

HNuTterpanms: ©. 2.1.3.

Dopmbl 00yUeHHUsI: KOJIICKTHBHAS paboTa

MeToab! 00y4eHusi: MO3TOBOM IITYPM, YTCHUE C OCTAHOBKAMH

Pecypcbl: yueOHUK, pabOYUe TUCTHI, KAPTOUKH, (IIAITIAPT

https://www.youtube.com/watch?v=wOQX24A-Qv0

9TAIIBI YPOKA

MoTtuBanusa

W3BeCTHO, UTO MPOAYKTAMH Pa3IOKEHUs MeTaHa IIpH Temieparype Boime 1000°C
SIBJISIFOTCS yIIIEpox (caka) ¥ Bomopo, a pu Temmeparype 1500°C mpomykroM peax-
IIUU Pa3IIOKEHUS SBISIETCS alleTUIICH U BOAOpoA. [louemy ayemunen npu memnepa-
mype 1500°C ne pasnazaemcs na yenepoo u 6000poo? Kax obecneuusaiom nonyue-
HUe ayemuieHa u3 mMemana npu maxou memnepamype? YUEHUKN HAXOIAT OTBETHI
Ha 3TU HaBoOAsIIUe Bompockl. [locie momyueHust onpeaenEéHHbIX OTBETOB YUUTEIh
CTaBHT UCCIIEIOBATEIbCKUN BONIPOC: Kax MOMCHO 00BACHUMY 3AKOHOMEPHOCIU pe-
AKYULl NOIYYeHUsl AIKUHO8 U HaX0dcoeHus ux 6 npupoode? Ilocie momyyeHns rumnores
yuuTenb AT BpeMs UIs IPOBEACHHUS NCCIEI0BATENbCKON pabOThI.

IIpoBenenne uccjien0BaHus

Jus mpoBeneHus uccieIoBaHus YUUTENb 3a1a€T UTeHUE TeMbl. KaxKblil yYEHUK,
Jieasi OTMETKH, YNTACT HAYaJI0 TEMBI (TIOTyUCHHE alleTUIICHA B TPOMBIIIIIICHHOCTH).
Janee yaurens npemiaraet paboTy Haa 3alaHUSIMHE OJIoKa «/[esimenvrocmeb» 1 AT
HEKOTOpBIE YKa3aHWA MPH WX BBINOJTHEHWU. B 3TOM Onoke moka3aHo, 4TO MpH Ha-
rpeBaHuM 2-OpoMOyTaHa CO CIIHPTOBBIM PACTBOPOM IIENOYH ITOTyIaeTCsl OyTeH-2,
ypaBHEHHE peaKIny KOTOPOTO IMOKA3aHO HUXKE:

CH,— ICH — CH,— CH, + KOH,,,,—— CH,~ CH=CH— CH,+ KBr + H,0
Br OytaH-2
2-0poMOyTaH

[Tpu HarpeBanuu 1,4-6pomMOyTaHa CO CIIUPTOBBIM PACTBOPOM HIEIOUH MTOTYYaeTCs
Oyranuen-1,3.



CH,— CH;~ CH,— CH, + 2KOH,,,-—— CH,= CH— CH= CH,+ 2KBr + 2H,0
]I3r ]|3r Oytaguen-1,3
1,4-mubpomOyTaH

A Kaxue ewjecmsa nonyuaromes npu Hazpesanuu 1,2-ouxiopamana, 1, 1-ouxiop-
nponanua,2, 2-0uxaopoymana co CRupmosbiM pacmeopom wéiouu, 63samoco 8 u3owim-
ke? Tlocre mpoCIynIMBaHUs OTBETOB, YUUTENb 3a1aéT YTCHHE YaCTH TeMbI, KOTOpast
ToMeIIeHa 1mocie 01oka «/Jesimenvrocmoy. Jlanee yauTensb MPOBOIUT (PPOHTAIBHBIN
orpoc. Ompoc MOXKHO TIPOBECTH € y4acTUEM Iap, MMChbMEHHO Ha KapTOYKax. Ydalliu-
€Cs TOTOBSIT OTBETHI HA BOIPOCHI, U YUHUTEIIb MIEPEXOUT K JAPYTOMY ITaIly YPOKa.

OO0mMeH u 00cy:kneHue nuHGopManun

UccnenoBanus, mpoBea€HHBIE B Mapax JI0 W TMoclie O1oka «/leamenbHocmby,
YYCHUKH OTMEYAIOT Ha KapTOYKax M MPOBOIAT UX oOcyxaeHue. OTBEYarOT Ha BO-
npochl. HemoHATHBIE BOMPOCHI Pa3biICHSAIOTCA. OpraHusyeTcsi OUCKYCCUs Cpeau
YYAIIUXCS ¥ OMIPENICISCTCS. YPOBEHb YCBOCHHSI TEMBI BCEM KIIACCOM.

BriBoabI ¥ 00001IEHUSA

Yuurens HarpasisieT BHUMaHUE HA UCCIIEIOBATEIbCKUI BOIIPOC M YKa3bIBALT JIOC-
TWKeHUEe 1ien o0ydeHus. OH oOpaliaeT BHUMaHHE Ha BOIPOCKI, KOTOPBIC HE MOHSUTU
yual¢ecs, MPOsICHIET UX M 331aéT HalMcaTh XUMUYSCKHUHN JIUKTAHT U3 Ol1oka « Ymo evl
usyuunu? ». Iloce okoHIaHMsI, OOBSIBISIET PE3YIIBTATHI MPOICIIAHHON paOOTHI.

B mpombIluIeHHOCTH alleTUIIEH MOMYyYaroT pa3IoKeHWEM MeTaHa, a MHOILAA
THIIPOJIM30M KapOuaa Kaiublus. J{JIsi MOJydYeHus] alkKMuHOB B JIa0OpaToOpuH, B OC-
HOBHOM, MCIIOJIb3YIOT PEAKIIUK AETUAPOraJIOr€HUPOBAHUS JUTAIOT€HOIIPOU3BOI-
HBIX aJIKaHOB.

TBopyeckoe NIpMMEHEHHE
YueHukaMm 3a7at0T BbIOJHEHHUE 1 1-T0 ynmpaxkHeHus.

TIpeonosicume cnocob nonyuenus 6ymuna-2 uz 6ymena-2, npomexarowull 8
08yx cmaousax. Cocmasbme ypagHeHus: COOMBEMCcmeyIouux peaxKyuil.

Obvscuenue:

CHauano x OyTeHy-2, IPUCOENUHSIIOT MOJIEKylly OpoMa, Jajee Ha TOTyYeHHBIH
2,3-muOpoMOyTaH IEMCTBYIOT CIIMPTOBBIM PACTBOPOM THIPOKCHA Kaiwst. B pesynsrare
MIPOUCXOUT PEaKIUs ATUAPOraliONeHUPOBAHMUS, C 00pa3oBaHueM OyThHA-2.

OueHuBanue u peduieKcust
C menpio pedrekcun yauTelb 3amaéT BBITTONHEHWE | W 2-TO ympaXHEHUH u3
onoka «/Ipogepvme uzyuennoey.



Oran —— Otunen —;—> 1,2-mubpomsTan ——> Aneruiexn

Onpedenume coomsemcmayiowjue peakyuu npespawerui oecuopuposanus (1) u
Oeauopoeanoeenuposanust (11).

A)I-c; 1-b B)I-a 1l-c C)l-a;Il-b
D)I-b:1l-a E)I-c;I-a

Obvacuenus:
[Tomydyenne sTUIIEHA U3 ATaHA — 3TO PEaKUUs JACTUJPUPOBAHUS, MMOITYYSCHUE

1,2-nuOpoMaTana U3 STHIICHA — PEaKHs COSANHEHNUs, a MOMyYeHne aleTHIICHA U3
1,2-nuOpoMaTaHa OTHOCUTCS K PEaKIUsIM JieTuaporanorennpoBanus. Omeem: B.

Ilpu xaxux peakyusax noryuaemcs ayemuien?

1 CH 1500°C
. 4

2. CH; — CH,CI + KOH —>

(crmpr)

3. CH,Cl - CH,Cl + 2KOH —

CIUpT)

4. CH,Cl-CH,Cl + Zn ——>

ObvsicHenue:
ArneTusieH OIy4aroT pa3iokeHrneM Metana mpu temmeparype 1500°C (1) u me-

THIPOTAIIOTEHUPOBAHUEM |,2-TuXopITaHa.

OneHnBaHne TPOBOAUTCS HA OCHOBE KPUTEPHS: pa3bsCHeHUe

I ypoBenn II ypoBens III ypoBenb IV ypoBenn

C moMombio yauTesns C 3aTpyfHEHUSIMI C ommbkamu IIpaBunbHO cocTaBiss
COCTaBIIsIsl YPaBHEHHS COCTaBJIsIs ypaB- COCTABJIsIsl YPaBHCHHS |  ypaBHEHMS peaKiui
peaxuuii noxyyeHus HEHMs peaKluii peaKuuii noryyeHus TOJTyYeHUS aJIKUHOB,
AJIKHHOB, Pa3bsCHACT | IOJIyYCHUs alIKMHOB, | aJKUHOB, Pa3bsCHACT | pa3bscHsACT QU3HuecKue
pasbsicHsieT Gusnue- | GU3MUECKHe CBOIMCTBA | CBOIMCTBA MOIYYEHHBIX

(m3nveckue CBOMCTBA
AJIKWHOB.

TMOJY4YCHHBIX aJIKHUHOB. | CKUEC CBOWCTBa noiny- TOJY4YCHHBIX aJIKH-
YCHHBIX AJIKMHOB. HOB.

JomamHee 3aganue
Yuutenb 3a0a€T BHIMOTHCHUE IPYTUX YIIPaXKHCHUH U3 OJI0Ka «/Iposepvme uzy-

UeHHoe».




XUMWYECKUE CBOMCTBA AJIKUHOB

Cranaaprsl:

2.1.1. O6BsACHSET 3aKOHOMEPHOCTHU MTPOTECKAHMSI PEAKITUI C y9acTHEeM Heopra-
HUUYECKUX U OPIraHUYECKUX BEIIECTB.

2.2.1. CocraBiseT ypaBHEHHs XUMUYECKHUX PEAKIMH C y4aCTHEM HEOPTaHNYECKHX
Y OPraHNYECKHX BEIECTB.

Heawb o6ydyenusi: OObsCHsSI 3aKOHOMEPHOCTH MPOTEKAaHHsI peakuii 1o XUMH-
YECKHUM CBOWCTBAM aJIKHHOB, COCTABIISIET COOTBETCTBYIOIINE YPAaBHEHHUS PEaKIINH.

Hurerpanus: @. 2.1.1.

®opmbl 00y4yeHHsI: KOJUICKTUBHAsS paboTa, paboTa B rpymmnax

MeTtoabl 00yueHusi: MO3TOBOH IITYpM, 3Ur3ar

Pecypcbl: yueOHMK, paboune TUCThI, GIUIYapT,

https://www.youtube.com/watch?v=D8FVW XgWkdU

Tema paccunTaHa Ha JBa y9eOHBIX Haca.

I y4eOnbIii yac
IOTAIIbI YPOKA

MoruBanus

UrtoObl BBI3BAaTh MHTEPEC K TEME, YUUTENlb HAPaBIsIeT BHUMAHHE YYCHUKOB B
onoky «Momusayusy. B 3ToM O10Ke NOBOIAT 10 CBEIACHMS yYaIIMXCS TO, YTO B
KBapTHpax U B 0(hHcax MOJIb3yHOTCS OKHAMU M JBEPSIMHU, U3TOTOBJIICHHBIMHU U3 TUIAC-
TUYECKOT0 mMarepualia, uHorja ux HaswiBatoT [IBX okHa u aBepu. Ymo oznauaem
abopesuamypa [IBX? Kaxumu eewgecmsamu noav3ylomcs npu uz20mosieHul Imux
oKkoH u Ogepeti? Tlocne BBICTYIIMBAaHUS ONPEICIEHHBIX OTBETOB YUYHTEIh CTABUT
UCCIICI0BATEILCKUH BOMIPOC: KAk MOJCHO onpedenunts 3aKOHOMEPHOCMU NPOMeKa-
HUsL peakyutl no Xumuyeckum ceoticmaam ankunog? llocie BEICTYIITUBAHUS TUIIOTE3
YUHUTEINb 331aET paboTy Haa OIOKOM «/[esimebHOCHb Y.

IlpoBenenue uccjieq0BaHUsA
Crnemyer cOCTaBUTh YPaBHEHUS PEaKIIHid, TAaHHBIX B OJIOKE, CPAaBHUTH 3HAYCHHS
«a» 1 «b» ¥ 000CHOBATHL CBOU MBICIIH.
1 mons C,H, + a Mosp Br, — npeznenbHoe coequHeHNe
1 momb C,H, + b mons Br, — npenenpHOE coenuHeHne



[Tocnie cocTaBneHust ypaBHEHUs PEAKIUI U MOCJIE BBIMOJIHEHUS ONIPENEIEHHON
gacTu pabOoThI, YUUTENb pa3fnaéT padodne JUCTHL. DTy paboTy ydariiecs OynyT BbI-
HOJHATH B Ipynnax. B aToit yactu paboTel OHM OyAyT MCCIEIOBaTh PEeakLUH IpH-
COETUHEHMSL.

Oo6pa3zen padouero Jmcra:

Obpasey 1

1. T'umpupoBaHue arneTmIeHa

2. BzauMmoeicTBre alleTHiIeHa ¢ raloreHOBOI0poAaMu
3. 'uaparauus aueruieHa

4. lumepu3ainus areTuicHa

Obpasey 2

1. ObecnBeunBanre OPOMHOM BOIBI MPH MPOIYCKAHUH aleTHIICHA Yepe3 TOT
pacTBop

2. BzaumMopneiicTBHE MPONUHA C FaJIOT€HOBOAOPOAAMU

3. lupparanus nponuHa

4. Tpumepuzarus areTuiIcHa

VYyamuecs mpoBOIAT ATy paboTy MpU OMOIIM MeTojia «3ur3ar». 13 obpa3zoBan-
HBIX paHee TPYII YUUTEb CO3MaéT HOBBIC IPYIIIbI, B KOTOPHIX MPUHUMACT YUacTHE
OJIH M3 WICHOB KAXKION IPYMIbl. YUYUTENb 32T KaXKI0H HOBOW IPyYIIEe POBECTH
ucciacaoBaHuAa peaKum‘/’l TUAPHUPOBAHUA, TUAPOTAJIOTCHUPOBAHUS U BSaHMOﬂeﬁCTBHH
aleTusIeHa ¢ BOJOU, AMMEPU3AIIMU U TPUMEPU3AIIUN AJIKMHOB. YJI€HbI HOBOW IpYyMIIbI,
BO3BpAIasCh Ha CBOM MECTa, 0OCYKIAIOT MKy COOOM MCCIIeIOBAHHOE U PabOTaroT
Ha pabounx mnmctax. [lepBbril y4eOHBIN Yac OBUT MPEIYCMOTPEH UIS UCCIIEIOBAHUS
peakiuii prcoeuHeHus. [1o3ToMy mocie pa3bICHEHHUsI 3TON YacTH TEMbl YUUTEIb
3aKaHYMBACT ATOT 3Tall ypOKa.

II yueOHbIii yac

Ha mepBom ypoxe TeMbl OBUTH MPOBEICHBI NCCIEAOBAHUS IO PEAKIUIM ITPHCO-
€/IMHEHUS AJIKMHOB. A ceiiyac OyIayT M3y4arh PeaKIMH TOPEeHUs U OKUCJICHHUS, 3a-
MeIleHHs. YUYuTenb 3a1aéT padboTy Haja OJokoM «/esmenvrocmsy. J{ns Toro 4ToOb!
YYCHUKHA MOTJIM MOCTABHUTH OIIBIT, B OJIOKE MEPEUHCICHBI PEaKTUBBI U 000PY/10Ba-
HUe, TaHbl YKa3aHUs JUTSI IPOBEICHUS OTIBITA.

OmnsIT

PeakTuBbl 1 000pynoBaHue: KapOua KaJbLusl, IOBApEHHAs COJIb, BOJA, HUTPAT
cepebpa (1), BomHBIN pacTBOp aMMuaka, OpoMHast BOJia, KPYIJIOAOHHAas Koiba (Koida
Bropua), mrarus, KaneiabHas BOPOHKA, Ta300TBOAHAs TPyOKa, MpoOKa, IpoOHpKa.



Cobepute pubop, Kak MOKa3aHO Ha PUCYHKE.

pacTBOp
AgNO3 B NH3

CaC2

[TomectrTe B MpoOMPKY HEOONBINOE KOTMIECTBO cor HuTpara cepedpa(l). Jooas-
JsTiATE K HeMy 5 %-HBbIN pacTBOp aMMHaKa JIo TeX Iop, T0Ka He pacTBOPHUTCS coib. [1pu-
KpEeNnuTe K IITaTUBY KOJIOY ¢ KapOMIOM KaJIBLUSI M 3aKPOUTE TOPIBILIKO KOJIOBI.

3areM Mpy MOMOIIM KalleJbHOH BOPOHKU J00aBbTe K HEMY HACBIILICHHBIH PAacTBOP
NoBapeHHOH conu. KoHer| ra300ToBoAHOI TPYOKH OIyCTUTE B IPOOUPKY ¢ aMMUaYHBIM
pactBopom HuTpara cepedpa(l). Ilocie mpoBeneHne onbITa ydammecs: OTMEYAIOT CBOH
HaOMIOCHNS, CTAPAIOTCSI OTBETUTH Ha BOIIPOCHI, JaHHbIE B Onoke. Jlanee yunTens aenur
TeMy Ha TP YacTu (Peaku: TOPEHNs], OKUCIICHUS U 3aMEILeHUs). | pymisl uccaemyoT
COOTBETCTBEHHO PEAKIIMU TOPEHUSI, OKUCIICHUS 1 3aMEIIICHHMSI.

OTH HCClIeOBaHUS YYEHUKH MOTYT HPOJOIKUTE METOIOM «3UT3ary.

Oo6pa3zen pa6oyero Jucra

1. Peakuust ropeHUst aIKUHOB

2. OkuceHne aleTuacHa

3. ObecupeunBanue pactBopa KMnO,
4. Peakuun 3aMeIIEHUS

Oo6mMeH u 00cy:kneHue nHPopMaun

VYyamuecs: peaCTaBIsAIOT U BEAYT 0OCYKICHHE NIEATEIIbHOCTH, IMPOBEIEHHOMN
JIO | TIOCJIe MCCIIENOBATEIbCKUX paboT (MCCIIeIOBaHUs TPOBEACHHBIC 110 PEAKIUSIM
MMpUCoOCAUHEHUA, TOPCHUS, OKUCIICHUS, 3aMCHIeHI/I$1). OTBevaroT Ha ITOCTaBICHHEIE
BOTIPOCHI, UCCIIENYIOT HEMOHATHBIE MecTa 1Mo Teme. OpraHu3yeTcsi MEeXIpyIInoBast
JIUCKYCCHS M ONIPEIEIIIeTCs, KaK BCEMH MTOHTA TeMa YpOKa.

BpIBoABI 1 000011ICEHUSA

Yyuresns HanpariseT BHUMAaHUE YYSCHUKOB HA UCCIIEOBATSILCKAN BOTIPOC, OT-
MEYaeT JOCTIDKEHHUE IeNI 00yUeHUs. Y UNTEIh BHOCHUT SICHOCTh B HETIOHATHEIE BOII-
pochl uccienoBanus. [lanee npenjaraeT HamKcaTh XUMHUUCCKUN JTUKTAHT U3 OJI0Ka
«Ymo 6ot uzyuunu?». Ilocne ero okOHYaHUS OOBSIBISIIOTCS PE3YJIBTAThI TIPOICIIaH-
HOW pabOTHI.



[Tpy MOJTHOM THIPUPOBAHHWU ANKHHBI MPEBPAIIAIOTCS B alKaHbl. B oTiamuune
OT aJIKAHOB AJIKMHBI BCTYIAIOT B PEAKIMIO C OPOMHOW BOJIOW. DTa peakiys Kade-
CTBEHHAs PEAKIUs Ha ANKHHBL. B oTiinumne ot OyTeHa-2, MPUCOeTMHEHNE XJIOPOBO-
nopoxa k Oyreny-1 mporekaet no npasuity MapkoBHUKOBaA. Peakiuu ruaparanuu
AJIKMHOB Ha3bIBaIOTCs peakiusaMu Kyueposa. Eciin 1i1st peakinu UCIonb3yIoT are-
THJIEH, TO 00pa3yeTcs ajblIerua, a IpPH UCIOIb30BaHUH JIPYTUX AJIKHHOB 00pa-
3yIOTCsl KeTOHBI. [Ipy TpuMepHu3amnuu amneTuieHa moiayvaeTcst OCH3011, a IPU ero
MAMEpPHU3allid — BUHWIANCTHICH. B ommmune ot OytuHa-2, OyTuH-1 BCTymaer B
PEaKInIo 3aMeMIeHNsI C aMMHUAYHBIM pacTBOpoM okcuma meawn(l).

TBopuyeckoe NPUMEHEHHUE
VY4eHnkaM 3aJatoT BBIOJHEHHE 12-T0O YIPaKHEHMS.

Cpasnusas xumudecKue ceolcmed IMand, SMUleHa U ayemuiend i 6Hecume 6
ouazpammy Benna, coomeemcmesyrowjue ymeepoicoeHus.

JTaH

ITUJIEH AneTuneH

1. IIpedenvHulii yeneso0opoo.

2. Oxucnenuem e2o noay4aemcs 08yXamomHubvlil CRUpM.

3. He scmynaem 8 peakyuto ¢ amMmuayHulmM pacmeopom xaopuoa meou(l).
4. Obecyseuusaem pacmeop 6POMHOU BOObL.

5. Ilpu ceopanuu 1 monw sewgecmea nonyuaemes 2 mons CO,.

6. Ilpu peaxyuu ¢ 80001 nomyuaemcst yKCyCcHlil anboecuo.

7. Bemynaem 6 peaxyuio 3ameujeHus.

Obvachenue:
1. Ilpedenvhulii yenesooopoo — dman
2. Oxucnenuem e2o noayyaemcs 08yXamomHblil Cnupm — Smuien

3. He scmynaem 6 peakyuro ¢ amMmuaiHbiM pacmeopom xiopuoa meou(l) — Smar u
Omunen

4. Obecyseuusaem pacmeop OpoMHOU 8006l — dmuier u Ayemuien

5. Ilpu ceopanuu 1 monw eewjecmsa nonyuaemes 2 monv CO, — Oman, Smunen u
Auemunen

6. Ilpu peaxyuu ¢ 60001 nonyuaemcst yKCycHulil anmboeauo — Ayemuien
7. Bemynaem 6 peaxyuio samewenuss — Iman u Ayemuen



ITo HIwXeyKkazaHHOMY CIIOCOOY OTMEUAIOT CBOMCTBA BEILECTB B qUarpammMe BenHa.

JTaH

ITUIEH AneTniieH

OuenuBanue u peduiekcust

B nensix peduiekcun yautenb MOXKET IPETIOKUATh BBITTOTHEHNE | U 2-T0 ynpaxk-
HEeHWI 13 0nmoxa «/Iposepome uzyuentoey.

Tlokaosicume npodme mpumepuzayuu ayemuileHa 6 npucymcmeuu aKmueupo-
6AHHO2O0 Y2JIA.

A) ousunun  B) ecexcan  C) 6enzon D) smunen  E) eununayemunen
Obwvschenue:

Tpumepuzanueii anetuineHa moxydaercs 6enzon. Otser: C.

Onpedenume npodykm, ob6pazo8aHHvlil NPUCOCOUHEHUEM K MONeKYIe NPONUHA
O0O0HOUL MONIEK)Ibl OpoMAL.

A) 1-6pomnponen

B) 1,2-oubpomnponan

C) 1,2-oubpomnponen

D) 2-6pomnponen
E) 3-opomnponan

Obvacnenue:
[IpomykroM, 06pa3oBaHHBIM MPUCOCAMHEHHEM K MOJIEKYJIE IPOITMHA OJHOM MO-
JeKybl Opoma, siBisieTcst 1,2-1u0poMIIponeH.

CH3 —C=CH+ Brz — CH3 — CBr=CHBr

OneHnBaHNue IPOBOJAUTCS HA OCHOBE KPUTEPUSL: COCMasieHue

I ypoBens

II ypoBenb

[T ypoBens

IV ypoBenn

C HOMOIIBIO YUUTENs
0OBSICHSS 3aKOHOMEP-
HOCTH TIPOTEKaHUS
peaxuuii o XumMu-
YECKUM CBOMCTBaM
AJIKUHOB, COCTABIISET
COOTBETCTBYIOIIHE
YpPaBHCHUS pEaKIUi.

C 3arpytHeHUSIMU
00BSICHSIS 3aK0-
HOMEPHOCTH IPO-
TEKaHHS PEaKIUii
10 XUMUYECKUM
CBOWCTBAM aJIKH-
HOB, COCTaBIISICT
COOTBETCTBYIOIINE
YpaBHEHUs peakLui

C ommbkamu 00bsIC-
HSIsl 3aKOHOMEPHOCTHU
TPOTEKaHUs peakuuit
110 XUMHYECKUM
CBOWCTBaM aJKMHOB,
COCTABIISICT COOTBET-
CTBYIOLIME ypaBHE-
HUS peakIui.

TTonHOCTBIO
OOBSICHSISI 3aKO-
HOMEPHOCTH IIPO-
TEKaHUS PEaKIHi
110 XUMUYECKHM
CBOMCTBaM aJIKMHOB,
COCTaBIISIET COOT-
BETCTBYIOLIHE YPaB-
HEHUs peakuuil.




YPOK 43
] 1DIEVSVIE (0 e el e\ VA H3yyeHue XumMu4ecko2o cocmasa Kay4yKa u pesuHsl

Y \ PeakTuBBI 1 000py10BaHNE: KaydyyK, pe3nHa, OpOMHAs BOJa WIIN
| ' pacTBOp IepMaHraHaTa Kajus, Kpy[JIOIOHHAs Konba, XUMHUYECKHil cTa-
I/

(-) KaH, MpoOKa, MITaTHB, CTUPTOBKA, TPOOUPKH, GUIBTPOBAIIbHAS OyMara.

OnpiT 1. B o1uH U3 XMMHUYECKHUX CTAKaHOB IIOMECTUTE HECKOJIBKO KYCOUYKOB
Kay4dyKa, a B JPyToil pe3nHOBbIe KycoukH. /l00aBbTe B KaXKABIH CTakaH OSH3WH U
octaBbTe B nokoe. CuernaiTe BHIBOA O TOM, KaK BeOyT ceOsl 3TH BELIecTBa IO OT-
HOILIEHUIO K pacTBOpUTENAM. Hepes olpeesieHHOe BpeMs B CTaKkaH, B KOTOPOM Ha-
XOIOUTCS KaydyK, I00aBbTe HEMHOTO OPOMHOI BOIBI MJIM PacTBOpa IEpMaHraHaTa
kanus. O0bsicHUTE HAOIIONaeMBbIE SABJICHUS.

Omnbit 2. CobGepute npudoOp, MOKa3aHHBIN Ha PUCYHKE.

B o0y, NprKperi€HHYIO K IITATUBY, TOMECTHTE HECKOJILKO KYCOYKOB KaydyKa.
3akpoiiTe K00y MpoOKOH, a KOHEL ra300TBOAHOM TPYOKH OMYCTHTE B MPOOUPKY.
[IpoOupKy moMecTHuTe B CTaKaH ¢ X0JIOAHOH BOA0i. OCTOPOKHO HAarpeBalTe KOOy 1
HaOJIoIaiTe 32 KOHICHCAIMEH MapoB B podupke. B xuIkocTh, KOTOpast coopaiach
B IpoOupKe, 100aBbTe OPOMHYIO BOJIY HITH PacTBOp IepMaHraHara Kalsi U BCTPSIX-
HUTE CMECh.

Obwbsichume npuyuny 00pa3068anUs 6 NPOOUPKe HCUOKO20 BeUyeCmad, NOLYUEHHO-
20 Hazpesanuem meépoo2o KayuyKa.

Uszmensiem au scuoxocms cobpannas 6 npooupke, yeem OPoMHOU 600blL Ul nep-
Maneanama Kaus?

YPOK 44

OBOBLWAIOLWNA YPOK

O06061enne npoiinenHoro B remax 3.7 — 3.14




YPOK 45

MAJIOE CYMMATUBHOE OLEHUBAHUE - 4 (MCO - 4)

1. OnpenenuTe BelIecTBa, KOTOPhIC MPU OOBIYHBIX YCIOBUSIX HAXOAATCS B KHIKOM
COCTOSIHHH.

1. 6yramgmen-1,3; 2. menten-1; 3. m3ompen; 4. mpomaH

A)l1,2 B)3,4 02,3 D)2,4 E)1,4

2. OnpenenuTe MPOAYKT, TIOITYYCHHBIHN MTPUCOEINHEHUEM K MOJeKyle OyTuHa- 1
OJTHOH MOJIEKYJIbI XJIOPA.

A) 1-xmopbyTten-1 B) 2,3-nmuxmopOyTen-1

C) 1,2-muxnopOyTteH-1 D) 2-xnopbyTtan

E) 3-xnmopOyran

3. IloueMy askeHBI, B MOJIEKyJIaX KOTOPBIX €CTh YETHIPE aroMa yIiepona, UMEIoT
CTPYKTYPHYIO H30MEPHUIO TI0 YIIIEPOAHOM IENH, a B aIKaJneHaX ¢ PaBHBIM YHCIOM
aTOMOB yIJIEpo/ia HeT ATOTO BHJIA H30MEpHU?

4. Kak MOXXKHO OTIIMYHATE EHTHH-1 OT neHTnHa-2?

5. BBI‘II/ICJ'II/ITC MAaCCOBYIO OO0 BOAOPOJAa B AJIKUHE (B %—ax), OTHOCHUTCJIbHAA
IIJIOTHOCTb KOTOPOTIO I10 I'CJIMKO paBHA 10
A) 10 B) 20 C) 40 D) 30 E) 80

6. HazoBute mo MexxmyHapomHONH HOMEHKJIATYpEe allKaIuCH, MOJTyICHHBIN 3aMelne-
HUEM B MOJIEKYyJe 2,3-TUU30NponuiIneHTaaneHa-1,4 aroma Bogopoaa mpu BTOPHY-
HOM aTOMe€ yTJIepo/ia Ha STHIIbHBIN pajnKall.

7. OnpeiennuTe COOTBETCTBHUE.

IIpooyxmwl peaxyuu Peaxyuu
1. Anken a. CH,Cl-CH,—-CH, - CH,Cl + 2KOH ., —
2. AnkagueH b. CH,Cl - CH, — CH, — CH; + KOH —

(crmpr)
¢. CH,Cl - CH,Cl - CH, — CH; + Zn ——
d. 2CH; — CH,Cl + 2Na ——>

e. 2CH; — CH,0H —25&:ALO;.z00




Yucio sp*-ruOpuIHbIX

TIpuHEMarOIINE yJacTHe B
00pa3oBaHUI XUMHYECKOI CBs-
31 B MoJieKyne OyTuHa- 1

opOuTanei
Yucno p-opbutanei —9
Yucno s-opouraneit =9

Yucno sp-rubpuHbIx

opbOuraneit

9. Ecnu BemectBo R; — C = C — R, sBnsiercs 2,2,5-TpUMETHITENTHH-3, TO OIpene-
nute pagukaibsl R u R,.

A)
B)
®)
D)
E)

R,
TPETUYHBIN OyTHI
H30IPOII
TPETHYHBIN OyTHIT
IIPONHNIT
BTOPUYHBIN OyTHII

R,
TPETUYHBIN OyTHI
TPETUIHBIN OYTHIT
BTOPUYHBIN OyTHI
H30TPOIIIT
H30TIPOITIIT

10. CocraBsre 251eKTpOHHYTO (hopmyity OyTaaueHa-1,3. CKoIbKO 2IEeKTPOHOB TIPHHNMA-
0T y4JacTHe B 00pa30BaHMH CBSA3EH MEK/y aTOMaMH yIIIepozia B MOJIEKyIIe?

11. CpaBHI/IBaH XUMHUYCCKHUE CBOMCTBA J9TaHa, OTHJICHA W allCTUJICHA, BHCCHUTC B
Auarpammy Benna COOTBCTCTBYIOLIUC YTBCPIKACHUS.

JTUNieH

JTaH

1. IlpenenbHbIN yIIEBOOOPOI.
2. OKHUCIEHUEM €TI0 MOTYYaeTCsl IBYXaTOMHBIN
CIHPT.

Aunerunes 3. He BCTymaeT B peakiIuio ¢ peakTuBoM TorieHca.
4. OGecrBeYMBaET PacTBOp MepMaHraHaTa Kajusl.
5. Ipu cropanuu 1 Mo BemiecTsa oay4yaeTcst
2 mons CO,.
6. ITpu peakiuu ¢ BOIOW MOTy4aeTCsl YKCYCHBIN
QJIBJICTH]I.
7. Berynaer B peakifio 3aMelleHusl.

12. Kakumu pagukagaMu CIeIyeT 3aMECTUTh aTOMbl BOIOPO/Ia B MOJIEKYJIE all€TU-
JIeHa, YTOOBI MTOJY4YHUTh COeIMHEHUE 3-MeTHIOKTUH-47 Kakoe BemecTBo MoayIuTcst

TP COSTUHEHNUH ATHX PAIHKAIOB MEXKIY CO00i?




rOMOJIOTMYECKUN PAA LUKNIOANIKAHOB, TPAOUYECKUE
OOPMYJibl U MPOCTPAHCTBEHHOE CTPOEHUE NX MOJIEKYN

HOMEHKJIATYPA U U3OMEPUA LUNKJITOAZIKAHOB

NONYYEHUE U ®U3NYECKUE CBONCTBA LLUKJIOAJIKAHOB

XUMUYECKUE CBONCTBA LIMKJIOAJIKAHOB

APOMATUYECKUE YINIEBOAOPOAbI. TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl BEH3OJ1A

HOMEHKJIATYPA N U3OMEPUA TOMOJIOIOB BEH3O0J1A

NONYYEHUE U ®U3NYECKUE CBONCTBA YINIEBOAOPOOB
PAOA BEH3OJ1A

XUMUYECKUE CBOUCTBA YITIEBOAOPOJOB PAJA
BEH3O0J1A

cTupon

MONYYEHUE N XUMUYECKUE
CBONCTBA BEH30J1A

Cranaaprsl, pexycMOTpeHHbIe 11 peaju3anuum :© 1.1.1.,1.2.1., 1.3.1,, 2.1.1,,
2.2.1.,2.2.2,3.1.1.

B s70i1 maBe nana nHGOpPMAI O TOMOJIOTHYECKUX PsiaX MUKJIOATKAHOB U apo-
MaTHYECKUX YIIIEBOIOPOZIOB, O MPOCTPAHCTBEHHOM CTPOSHNH, HOMEHKJIaType, H30Me-
pHH, TIOITy9eHNH, UX (PU3UYECKIX M XUMHIECKHX CBOIMCTBAX, a TAK)KE TaHbI CBEICHHUS
0 CTHpoJe. YUUTHIBAsE HEOOXOIUMOCTD (POPMHUPOBAHHS HABBIKOB MPAKTHIECKOH Ha-
TIPaBJICHHOCTH, B KOHIIE pa3/ieNia JaHa MpakTuieckas padorta Ha Temy «llomyuenue u
XUMUYECKUE CBONCTBA OEH3051a».



rOMOJIOTMYECKUW PAA LIUKNOAJIKAHOB, TPAOUYECKUE
®OPMYJbl U MTPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKY

Cranaaprsl:

1.1.1. Pa3psicHseT cocTaB, CTpoeHUE, PU3HMYECKUE CBOMCTBA BEIIECTB (Heopra-
HHUYCCKUX U OpFaHI/I‘IeCKI/IX), TOTOBUT NPE3CHTAILUU.

1.3.1. CocraBmsier u pemaer 3aja4yu, CBI3aHHbIE C COCTAaBOM U CTPOEHHEM He-
OpPraHUYCCKHX U OPraHNn4Y€CKUX BCUICCTB.

Hean o0yuyenusi: PazbsicHsist cocTaB, CTpPOSHHE [TUKIOATKAHOB, IIPOBOJHUT CO-
OTBETCTBYIOIAE PACUETHL.

HWurerpanus: M. 3.1.2.,3.1.3.,3.1.5,, ®. 2.1.3.

®opmbl 00yUeHHUsI: KOJUICKTHBHAS paboTa, HHIMBHIyalbHas pabora

MeToabl 00yueHusi: MO3TOBOM IITYPM, YTCHUE C OCTAHOBKAMH

Pecypcwl: yueOHUK, paboune JHCTHI, IETalu MIAPOCTEPKHEBBIX MOJEICH,
¢dumuapr

9TAIIbI YPOKA

MoTtuBanusa

J17151 IOBBIILIEHNS TIO3HABATEIbHOM aKTUBHOCTH YUUTEIh HANPABJIAeT BHUMaHHE y4a-
nmxcst Ha nHdopMarmio u3 onoka «Momusayusny, TaHHYIO B ydeOHuKe. B 310l mH)Op-
Mallu¥ TOBOPUTCA O TOM, YTO B OTIIMYME OT aJIKAHOB, MOJIEKYJIa TIEPBOTO MPEICTAaBUTENS
TOMOJIOTHYECKOTO PsAfia LUKJIOAIKAaHOB COCTOUT M3 TPEX arOMOB YIIeposia, U HECMOTPS
Ha TO YTO aTOMBI YIVIEpOJia HAXOMSITCS B Sp° THOPHIHOM COCTOSIHHH, YIJIbI MEKIY T'H-
OpuaHBIMU 00makamu He paBHbl 109°28? Yuntens 06pamaercs K KIaccy ¢ HaBOISAIIMME
BoTipocamu: [louemy 6 monexyie nepeoeo npeocmasumeria YUKIOAIKAHO8 COOEPHCUMCS
mpu amoma yenepooa? Kax MOos#CHO 00bACHUMb Omauyue 8aIeHMHbIX Y2108 8 MOLEK)-
nax yuknoankaros om 109°28 ? Tlocine BHICTYIIMBAHHUS ONPENETEHHBIX OTBETOB YUHTENh
Jaétr nHQOPMALIMIO O TIEPBBIX MPEACTABUTEISIX TOMOJIOTHYECKOTO Psiia IKII0AIKAHOB,
OInupasiCh Ha M3y4YeHHBIH B 9-0oM Kiacce marepuai. [lanee yunrenb 3a1aéT paboTy Haj
Or10KOM «/Jesmenvrocmpy. Y dalmecs JOIKHBI ITOCTPOUTH MPH IIOMOIIIY TPEX U YETHIPEX
OIIMHAKOBBIX yIIoB 109°28  COOTBETCTBEHHO PABHOCTOPOHHHUIA TPEYTOIBHUK M KBAPaT 1
OIPENEIUTh, HA CKOJIBKO [PaJyCOB YMEHBIIAETCS Kbl yron. M3 TpéX oaMHaKOBBIX
YIVIOB 00pa3yercsi paBHOCTOPOHHMI TPEYrOJIbHUK. M3 MPOHIEHHBIX TEM MO T€OMETPUH
YYEHUKH 3HAOT, YTO BHYTPEHHHUE YIIIbI PABHOCTOPOHHETO TpeyroiibHuKa paBHbI 60°. Tor-
na BaneHTHbIA yron 109°28  ymenbinaercs Ha 49°28. M3 4eThIpEX OIMHAKOBBIX YIVIOB
00pasyercst KBaJipar. Y YeHUKH 3HAOT, YTO BHYyTPEHHHUE YIIIbI KBapara cocTaBisitoT 90°.
Torna BanenTHbI yron 109°28 ymensimaercs Ha 19°28'. TTociie BIIEYIOMSHYTHIX Pa3h-
SICHEHHH (MHTETpaIyii), yYUTeIh OpPraHu3yeT JTMCKYCCHIO 10 TPETheMy BOIpocy Olloka
«/esmenvrocmoy. (Kaxas cywgecmeyem ces13b Medtcoy OaHHbIMU NPEEPAUEHUAMU U NPO-
CMpancmeeHHbIM cmpoeruem yukaoankaros?) Ilocie nomydeHns onpeaenéHHbIX OTBe-
TOB YYHTENb CTABHUT HCCIENOBATENBCKUN BOMPOC: «KaKk MOMCHO pazbacHUums cocmas,
cmpoetue YUKI0AIKAHO8 U NPO8OOUNb COOMBEMCMBYIOWUE BbIMUCTEHUA? ».



INocne BICTyIIMBaHMUS HECKOJIBKUX THIIOTE3 K HCCIIEOBATEILCKOMY BOIIPOCY OCY-
IIECTBIIIIOT IIEPEXO K CICAYIOIIEMY 3Tally ypoKa.

IlpoBenenue ucciieq0BaHUA

Yuurtenasb JUIsl UCCIIEIOBATEIILCKOW PabOThI MOKET MPUMEHHUTH JIFOObIE (Hop-
MBI 00y4eHus. VccrnenoBaHuss MOKHO TIPOBOJAUTH KOJUIEKTUBHOW paboTON (MK
B OOJbIINX rpymnmnax) ¥ MeTooM «UteHuns ¢ ocranoBkammy. C 3TOW LENbIO, 11O
CBOEMY YCMOTPEHHIO, yUUTENb JeUT TeMy ypoka Ha dyacTh. [IpoBonuTcs urenue
BBIOpaHHOU YacT, paboTa HaJl TEMOM, OTBETHI Ha BOIIPOCHL. DTOT MPOLECC MTOBTO-
psACTCS ISl KaXKJI0M 4acTH TeMbl. TakuM 00pa3oM yCBaMBaeTCs BCS TEMA.

Oo0pa3zen padoyero Jucra
1. O6mas Gpopmysia MUKIOAIKAHOB U TIEPBBIN MPEICTABUTENh TOMOJIOTHYECKOTO
psna
2. O6pazoBaHHe MOJIEKYI TUKIOATKAaHOB
3. Hampsxenwne baiiepa 1 ero BeIUUCICHUE 71T MOJIEKYJT ITUKII0ATKAHOB

Oo0MeH u 00cy:kaeHHe HH(pOPMATMHA
Ob6cyxnaercs Bcst HHGOPMAaLUsl. YUUTEIb OTMEUAeT OLTHOKH YYEHUKOB.

BrIiBoaABI M 00001IEHUA
Yuurens 3aaalt 3ananue u3 0y1oka « Ymo ebi uzyuuau?» 1 NpoBOIUT 0000I1IIe-
HHUEC BMCCTC C YYCHUKaAMMU.

VYIeBoaopoIIbl UKIMIECKOTO CTpOeHus, ¢ oomieit Gpopmyon C,H,, Ha3pIBaroTCS 11~
KJIOAJIKaHAMH. B MOJIeKyITax IHKIIOAIKAHOB aTOMbI YIIIEPOia HAXOMSATCS B Sp° THOPUIHOM
COCTOSIHUM, BAJICHTHBIE YIIIbI OTIHYatoTcs oT 109°28" n3-3a HaIM4Ms YIJIOBOTO HAIpshKe-
HUA. B Monekysne mukimoOyTaHa colepKarcsi YeThIpe HEeMOSPHBIX KOBAICHTHBIX CBS3H,
BOCEMb TOJSIPHBIX KOBAJICHTHBIX CBS3EH, IIECTHAINATH Sp° THOPUIHBIX opbuTasei. Bee
aTOMBI B MOJICKYJIAX ITUKJIOATKAHOB COSANHEHBI IPYT C APYTOM TOIBKO G-CBSI3EIO.

OOpamaroT BHUMaHHE Ha MCCIIEI0BATENILCKUI BOIIPOC U MOCIE 00Imx 00bsc-
HEHUH TOIBOAAT UTOT 3TOMY 3TaIly ypoKa.

TBopueckoe NpUMeHeHHE

Yuuress npeyiaraet BEIIOJHEHHE 5-T0 ypaxkHEeHUs U3 010ka «/Iposepvme u3z-
VueHHOey.

Buiyuciume sanenmuulil yeon yukioaikaua, yeno8oe HANpsdlceHue Komopo2o
cocmasensiem (0°44’.

Obvscnenue:

Ucnonw3ys hopmyity Jjisl BBIYHCICHHSI YTIJIIOBOTO HANPSKEHUs, HAWJIEM BaJICHT-
HBI yroJI HUKJIOAJIKaHa:

0044,_109"28/—(1

1°28 =109°28' —a

a=109"28 —1°28 =108



OuenuBanue u peduiexcus
Yuutenb npeiaraeT BEIOOPOYHOE BBITIONHEHUE YITPaKHEHUH O710Ka «/Iposepo-

me usyuenHoey, a OCTaIbHBIC 3a1aéT Ha JIOM.

OrneHnBaHrEe IPOBOAUTCS HA OCHOBE KPUTEPHS: NPOGeOeHUe PACUEMO8

I ypoBens

II ypoBenb

III ypoBens

IV ypoBenb

C HOMOIIBIO yUHUTEIS
PazbACHSIS COCTaB,
CTPOCHHE LIUKIIO-
QIIKAHOB, IIPOBOJUT
COOTBETCTBYIOILHE
pacyeTsl.

C 3arpyaHeHHAMHI
Pa3bACHSS COCTaB,
CTPOCHHUE LIUKIIO-
QIIKAHOB, IIPOBOJUT
COOTBETCTBYIOILHME
pacyeTsl.

C He3HAYUTEIILHBIMU
omHOKaMu pasbsic-
HSIsL COCTaB, CTPOe-
HUE UKII0AIKAHOB,
MTPOBOJIUT COOTBET-
CTBYIOIIIHE PACUCTBL.

[TomHOCTBIO pazbsic-
HSIsI COCTaB, CTPOe-
HHE [IUKJIO0AJIKAHOB,
TIPOBOZUT COOTBET-
CTBYIOIIIHIE PACUETHL

HOMEHKNATYPA U U3OMEPUA LULUKNOANTKAHOB

Cranpapt: 1.1.1. Pa3psacuser cocras, crpoenue, pU3NIECKHE CBOWCTBA Be-
IecTB (HEOPTaHNYECKNX U OPTaHUYECKHX ), TOTOBUT MPE3EHTAIIH.

Heanb o0yuenusi: PazbsicHIET U30MEPUIO U HOMEHKIIATYPY IMKIOAIKAHOB TIO
MesxayHapoaHOH HOMEHKIIAType.

Hurerpamms: ©. 2.1.3.

®opmbl 00yUYeHUsI: KOJUICKTHBHAsS paboTa, paboTa B rpymmax

MeToapl 00y4eHusI: MO3TOBOM ITYPM, IPOTHO3UPOBAHHOE UTEHHE, KIaCTep

Pecypchbl: yueOHUK, pabodre TUCThI, (DIumyapT

ITAIIbI YPOKA

MotuBauust
Yuutens HauMHAET YPOK, 0Opaliias BHUMAaHHUE YUYCHUKOB HA MOTHBAIIWIO, JaHHYIO

B yueOHuKe. B aToM Onoke 1aHa mHQOpPMALUS O TOM, YTO €CIIH B MOJIEKYJIE aJIKaHa OT
HECOCEIHUX aTOMOB yIVIEPOa MBICJIEHHO OTIIEMHTH M0 OHOMY aToMy BOIOPO/aA, TO 3a
cu€T 00pa3oBaHMsI XMUMHYECKON CBSI3M MEXKAY STHMH aTOMaMH YIJIEpOna TOMydaroTCs
IUKIIIYECKUE YIIIeBOJOpoIbl. Harmprumep, paccMOTpUM MUKITBI, KOTOPBIE TTOMYYaroTCs
OTILEIUICHHEM aTOMOB BOZIOPOZA OT HECOCEJHUX aTOMOB YIVIepozia B MOJIeKyJie OyTaHa.

HHHH HHHH HHHH
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VdeHuKH 3aIichIBaloT Ha AOCKEC MOJYYCHHBIC TUKIIOAJIKAHBI. I[anee Y4UuTeib 00-
palmacTCA K Kj1aCCy € HaBOASAIIMMU BOIIPOCAMMU: Kaxumu noxosicumu u omauvumens-
HbIMU 0CODEHHOCMAMU 001a0aom nojiy4ernHnvle lx[MKflOCUZKClel? ITocne BbICTYIIINBA-



HUsSI ONPe/IeNIEHHBIX OTBETOB yUalIMXCsl YUUTENb 3a1aéT paboty Haja OiokoM «/fe-
AMeNbHOCMYbY. 31eCh JJAaHO HECKOJIBKO CTPYKTYPHBIX (GOPMYI HHUKIOAIKAHOB H
WX Ha3BaHUs 0 MeXIyHAPOHOW HOMEHKIATYpe. Y YEHUKH JJOJKHBI COCTABHTH
aNTOPUTM Ha3BaHUsS IUKIOAIKAHOB MO MeXIyHapOaHON HOMEHKIAType. DTy
JIeSITEIIbHOCTh MOXKHO MPOBOJUTH B IPyNIax. YUUTENb CTABUT UCCIEIOBATEIb-
CKHI BOTIpOC: KaK MOXNCHO pA3bACHUMb UZOMEPUIO U HOMEHKIAMYPY YUKIOA-
Kanos no Medxcoynapoornoti Homenxaamype? YAUTEIb BRICTYIINBACT HECKOIBKO
THITOTE3.

ITpoBenenne uccaenoBaHus

Yuurenp MOXKET MPOBOAUTH HUCCIIEAOBaHKS B (POpME KOJUICKTUBHOW pabOTHI U Me-
TOJIOM IIPOTHO3UPOBAHHOIO ureHus. Conep:kaHue U3y4aeMoi TEeMbI II0APa3iessIeTCs Ha
YacTH.

1. Ha3Banue nukiioaskaHoB o MexxnyHaponIHON HOMEHKIIAType
2. 3omepust IMKII0aIKaHOB

Janee y4eHUKH YHMTAIOT TEMY IO YacTsM, JENalOT OCTAaHOBKH, OTMEYAIOT B
TabJUIe MPOrHO30B THUIIOTE3bl 00 aNTOPUTME Ha3BaHHS ITUKIOAIKAHOB 10 Mex-
IyHapoIHOH HOMeHKIarype. [1o onpeaenéHHBIM 9acTsIM TeMbl YYeHUKaM 3a/1al0T
BONPOCHl «Kaxk 6vl dymaeme, umo 6yoem? [louemy 6vi max oymaeme? Ymo &bl
Modiceme npednodcums ?», Ha KOTOPbIe YUEHUKH OTBEYAIOT B PA0OYHX JIUCTAX.

[Ipumep TaONUIBI TPOTHO30B JaH HIKE!

Kax 6v1 dymaeme, umo 6yoem?

Touemy 6v1 max oymaeme?

Ymo ew1 moosiceme npednodcums?

Oo6meH u 00cy:kneHue nuHGopMaumn
[Tocne uyreHus yacTeld TeMbl YYCHUKH TPEACTABISIOT CBOM PabOThI. DTOT 3Tan
ypOKa 3aBepiiaeTcsi 00CyKAeHHEeM TIOITy4YeHHOH HH(POPMAIHIH.

BoiBoabI 1 00001IEHIE

Y4uuress BBISICHIET, YTO OBLIO HE MTOHSITHO YYSHHKAM U BHOCHT SICHOCTh. BmecTe
C YYCHHKAMHU TIPOBOJUT 000OIICHHS. YUUTENb Mpe/JiaraeT KOJUIEKTUBHYIO padoTy
JUTSI BBITIOJTHEHUS OJ10Ka « Ymo 6l uzyuunu? ».

CH, CH,

Ha3BaHME BEIIeCTBa M0 MeXIyHapoIHOW HOMEHKIAType — 1-MeTH-
2->TrnnukiIo0yTaH. [leHTeH-1 SBisieTcs MeKKIIACCOBBIM H30MEPOM IUKJIONCHTaHA.
B ommmume ot 1,1-mumernnnukioOyraHa B 1,3-IUMETHIIIIMKIOOyTaHE BO3MOXKHA
MIPOCTPAHCTBEHHAS H30MEPUSL.



Hampapisator BHUMaHUE YYEHUKOB HA UCCIIEOBATEIbCKUNA BOIIPOC. Y YEHUKH CO-
MOCTABJISAIOT TUIIOTE3bI C UCCIENOBAHUSIMU. Y YUTENb el pa3 JOBOJUT J0 CBEIEHUS
YYEHUKOB aJITOPUTM Ha3BaHHUM UKIOATKAHOB 110 MeXayHapoIHOW HOMEHKIIAType,
a TaKKe MMPOCTPAHCTBEHHYIO U CTPYKTYPHYIO H30MEPHUIO, BUIBI H30MEPUH LIUKIIOAT-
KaHOB. DTO MOXKHO cJiesiaTh MeTozioM «Kiactep».

CrpyKTypHast H30MepHsi,
XapaKTepHast ISl LHKIO-
AJIKAaHOB

N T

W3omepust M3omepust mo nmomoxe-

HHUIO 3aMECTHUTEIIeH B
LUKIIe

3aMeCTUTENEH HM30MEpHUs

H30Mepusi 0 CTPOCHHIO MeskkiaccoBast

T10 BEJIMYMHE [UKIIa

TBopyeckoe IpMMeHeHHE
[ TBOpYECKOTrO MPUMEHEHHSI U3YYEHHOTO COZIEPKaHUS TEMBI YUUTENb 3a/1aET
Hanrcarb 3aJaHuC Ha OCHOBAaHWU IIpUMEpPA, HpI/IBeI[éHHOI‘O B TCKCTC.

Hanvuwume epaguueckue ghopmynsvt yuxnoanxkanos, cocmas komopozo CgH ;.

ObvscHeHue:
1. Crauana HanueM rpaduieckyro GopMysTy Hepa3BEeTBIEHHOTO IMKIIOAIKAHA.

2. IToToM, msITh aTOMOB YIVIEPOAA COCTUHUM B ITUKJIEC, & OJMH HAIUIIEM B pa3-
BETBJIEHHE.

3. [anee, yeTbIpe aroMa yrjiepoja COSJUHUM B IIUKJIE, a J[BA TIOKAKEM B BO3MOXK-
HBIX BApUAHTAaX B Pa3BETBIICHUH.

c—C C




4. Ilotom Tpu aTtoma yriepoja COCQUHHUM B IMKIIE, a TPU APYTUX TOKaXeM B
BO3MOXXHBIX BapHAHTaX B Pa3BETBICHUH.

c Ec—c @
A7C—C A7C—C—C AT I

OuenuBanue u peduiekcust

C nenbto peduiekcHy yuuTeNnb NpezyiaracT BBIIOJHEHHE B KiIacce IieNieHalpaBieH-
HBIX YIpaKHEHUH 13 Onoka «/Iposepvme uzyuennoey, a OCTaIbHbIC 3a1aéT Ha JIOM.

OrneHNBaHNE TIPOBOAUTCA MO0 KPUTEPUIO: pa3bsACHeHUe

I yposens II ypoBeHn III ypoenn IV ypoens
C OMOIIBIO YUUTES C 3aTpyaHEHHEM pa3b- C ommbkaMu pa3b- [IpaBuiibHO pa3b-
Pa3bsCHIET U30MEPHIO SICHSAET H30MEPHIO U SICHSIET U30MEPHIO SICHSIET U30MEPHIO
1 HOMEHKJIATypy LH- HOMEHKJIATypy LIUKJIO- 1 HOMEHKJIATypy Y HOMEHKJIATypy
KJI0aJKaHOB o Mex- | ankaHoB mo MexyHa- IIUKJI0ATIKaHOB MO IIUKJI0AJIKAaHOB 10
JTlyHapO/IHOW HOMEHKJIA- | POJHOM HOMEHKIIAType. MesxyHapoaHoi MexrynaponHoi
Type. HOMEHKJIaType. HOMEHKJIAType.

YPOK 48

TEMA 4.3. MONYYEHUE U ®U3UNYECKUE CBONCTBA
LMKNOANKAHOB

Cranpaprsi:

1.1.1. PazbsicHsieT cocTaB, CTpOoeHHE, (PU3NUECKHIE CBOMCTBA BELIECTB (HEOPraHH-
YeCKUX M OPTaHUYECKUX ), TOTOBUT MTPE3CHTALNH.

2.2.1. CocraBnsgeT ypaBHEHUS XMMHUYECKHX PEAKIUN C yJacTHEM HeOopraHuue-
CKHX ¥ OPraHMYECKUX BEIIECTB.

Heas oOyuyenusi: CocTapisiss YpaBHEHHS PEAKIM MOTYyYECHHS IMKIOAIKAHOB,
pa3bsicHAET UX (PU3NUECKHE CBOMCTBA.

HUnrterpamus: . 2.1.3.

®opmbl 00yUeHHs : KOJUIEKTUBHAs paboTa, paboTa B mapax

MeTonbl 00y4eHusi: MO3TOBOM IITYPM, YTEHHE C OCTAHOBKAMH, KJIacTep

Pecypcbl: yueOHUK, pabodre JHUCTHI, QIAmIapT



ITAIIbI YPOKA

MoTtuBanus

B kHure pana norudeckas HociaenoBaTeNbHOCTD: bakunckas neghmo — B. Map-
KosHUK08 — Hagmenosvie y2ne6000poosi (nagmenvt). YUUTENb CIPALIUBACT Y
YUeHHKOB: «Kakas ecmb c6:136 6 9moii nociedosamenvrhocmu? » Ilocne BbICTyIIN-
BaHMSI OTBETOB YYaIIMXCSl YUUTENb AAET MepBOHAYAIbHBIC MOHITUS O HadTeHax H
UX MOJYYeHUU B POMBIIUIEHHOCTH. Jlanee HampaBiseT yqaluxcs K 1esiTeIbHOCTH.
Y4eHUKH BBITIONHSIOT 3aJ[aHue, 110 TOIYyUCHHIO [UKIOATKAaHOB B J1a00paToOpuu M3
onoka «/[esmenvbrHocmyy. B peaplAyIIUX TeMax YYEHHUKH BBIYYHIIM U TpHoOpenu
oTpenieN€HHbIe HaBbIKM B HAIPABJIEHUH TOTO, YTO MPH B3aUMOACHUCTBUH Zn C TUTa-
JIOTEHOTIPOU3BOAHBIMH aJIKAaHAMH, B KOTOPBIX TaJIOTE€HBI PACIIONOKEHBI PSAOM TIPH
COCEIHUX aTOMax yIIepoAa, IOJIyJaroTCsl aJIKeHbl. Y UEeHUKH, 00JIafaoye 3TUMU
HaBbIKAMU U YMEHUSIMHU, OBICTPO U C HHTEPECOM MOTYT OCYIIECTBHUTH 3Ty AEATEIIb-
HOCTH. B O110Ke qaHO ypaBHEHHUE peaKINK B3auMoAeHcTBHS Zn ¢ 1,2-qubpomriporra-
HOM, B pE3YJIbTaTe KOTOPOTO IOJIYy4aeTCs ajlkeH. A YUCHUKHU ONPENeNsioT, YTO MpH
B3auMoeiictBun 1,3-aubpommpornana, 1,4-muOpomMnenTana u APyrux JUTAIOTEHO-
MPOMU3BOIHBIX AKAHOB € ZN MOTYYalOTCs HUKJIOATKAHBL.

CH,— $H - (|:H2 + Zn —% CH,— CH =CH, + ZnBr,
Br Br

1,2-nmubpomiiponan

CH,~CH,~CH, + Zn —t.{ 9 | + ZnBr

Br Br

1,3-mubpomiiponian

CH,~CH,~CH,~CH—CH, + Zn L0 9 |+ ZnCl,

Cl Cl

1,4-nuxnopreHTan

Taxxe OHH, CpaBHUBAsA arpe€raTHbIC COCTOSHUS PAHCC U3YUCHHBIX YITICBOAOPO-
J0B, MOT'YT IIPEJACKa3aTh arpe€raTrHbl€ COCTOAHUA TUKIIOAJIKaHOB. V4uuTens CTaBUT UC-
CHeZ[OBaTeHBCKPIfI BOIIPOC: «Kax mooicno cocmasumo ypasHeHus peakuuﬁ nojy4yernust
UUKTIOAJIKAHOB U KAK MOJCHO PA3bACHUMb UX gbu3uttec;<ue ceoticmea? ». BBICJ'IyIHI/IBa-
0T TUIIOTE3bI, COOTBCTCTBYIOLINUEC BOIIPOCY.

IlpoBenenue uccie10BaHUA

K uccnenoBarenbckoif paboTe ydamuxcss MOKHO TPUBJIEYb JTF00BIMU (hopMaMu
oOyuenusi. M3-3a Toro, 4T0 00EM TeMbI HEOOIBIIION, YIUTENh OPTAHU3YET padoTy
B napax. [lapbl, mpuMeHsst METO/ YTEHUS C OCTAHOBKAMH, YATAIOT TEMY I10 YaCTsIM,
pasbsCHSIOT €€ U JenaroT 3aMeTku. [lapam MOXHO pa3aars padouune JUCTH B (hop-
M€, TTOKa3aHHOW HUKE:



1. HonyquI/Ie HUKJIOAJIKAHOB B IIPOMBIIIJICHHOCTHU
2. Ilony4eHne NUKI0ATKAaHOB B JIAO0OpaTOPHH
3. ®u3nyecKHue CBOMCTBA LIUKIIOAIIKAHOB

Yyennku OymyT BECTH HCCIEJOBAHUS B TPEX HANIPABICHUAX.

Oo0MeH u 00cy:xa1eHre HHPOPpMALMHT
[Tocie okoHYaHUS UCCIIENOBAHUH MTAPhI TIPEICTABISIOT CBOH paOOTHI. J[71s1 3K0HO-
MUH BpEMEHH 00CYXJICHUSI MOKHO MTPOBOJIUTH B KOJUICKTHBHOM (hopme.

BoiBoabI 1 00001I€HUS

Y4yurtenas BHOCUT SICHOCTh B HETIOHATHBIE BOTIPOCHI 1 BMECTE C YYECHHKAMH TPO-
BOIUT 00001IeHus. 3a1aéT B KOJUIGKTUBHOW (popMe BEITIONHEHUE OnoKa « Ymo bl
usyyuau? ». 3alaHue MOXKHO TIPOBOJIUTH M B YCTHOM (popme.

[Tpy OOBIYHBIX YCIOBHUSX IUKIOATKAHBI HEPA3BETBIEHHOTO CTPOCHUS, B CO-
CTaB KOTOPBIX BXOZAT 3 U 4 aroma yriepoza, — rasbl, coaepikaniie 5 u 6 aToMoB
yriepona — xujakue. s moiryueHns qUKIIoajJKaHa CliefyeT 1eHCTBOBATh IMHKOM
Ha TUTaJoreHONpPON3BOIHOE aJIKaHOB. L[MKIorekcan nomy4aercs B pe3yyprare pe-
aKIUH JCTUIPUPOBAHMS TeKCaHa U THAPUPOBAHMS OCH301a.

TBopueckoe NpuMeHeHHe

Y4uTens ¢ LeNblo Pa3BUTHS TBOPUYECKOIO MBILUICHUS 3a1a€T yUCHUKAM BBIIION-
Herue 11 n 12-ro ympaxHenuit uz 6moka «/Iposepome usyuennoey. llpaBunbHble
OTBETHI YIPAKHEHUH TaHbl HUXKE.

CKONbKO pasIuyHbIX YUKIOAIKAHOE MOINCHO NOTYUUMb NPU Peakyuu Zn ¢ coeou-
HeHuem, cocmag komopozo CHyBr,? Obocuytime ceou mvicau.

ObvsacHenue:

Nmeercs Tpu pa3Hbix coennHeHus ¢ cocrabom C,HgBr,, y KoTopbix HET aToMOB
rajJoreHa mpH COCEIHHX aroMax yriepoaa: 1,3-nubpomoOyran, 1,4-1uGpoMOyTan u
1,3-nqubpom-2-metmimponan. [Ipu B3aumoneiicteuu Zn ¢ 1,3-mubpomOyranom u
1,3-auOpOM-2-METHIITIPOITAHOM TIOTYYaeTCsT METHIIIHKIIONPOIaH, a ¢ 1,4-mudpoM-
OyTaHOM ITOJTy4aeTCs IIUKIO0yTaH.

IIpeonosicume memooul nonyuerus Yukio0oymaua U3 OUBUHULA 8 Mpu CIMAOUU.

ObwvsicHenue:

1. Cravana x 1 monp quBuHMIA npu Temneparype 40°C npucoequnstor 1 Moiab
Br, u B pesynbrare nomydator 1 mons 1,4-aubpombyrena-2.

2. Ilpu HarpeBaHuM B MPUCYCTBUHU Kartanmuzatopa K 1,4-nubpomOyTeny-2 mpu-
COEAMHSIOT | MOJIbL BOIOPOAA U B pe3ynbTare noiay4aror 1 moins 1,4-n1ubpomOyTaHa.

3. He#ictBuem Zn Ha 1,4-nubpomOyTaH moiayvaercs 1 Mok HUKIOOyTaHa.

OuenuBanne u peduiexkcus

C nenbro peieKCuy yYUTeIb IpeiiaraeT BhITOITHUTD YaCTh [IeJICHAIIPABICHHBIX
ynpaxHeHud u3 Onoka «/Ipogepvme uzyuennoey B Kiacce, a OCTAIBHYIO YacTh
3a1a€T Ha JIOM.



OneHnBaHNne IPOBOJAUTCS HA OCHOBE KPUTEPUS: pazbscHeHUe

I ypoBens

II ypoBenb

IIT ypoBens

IV ypoenn

C IOMOILBIO yuuTes
COCTABIISISL yPAaBHEHHS
peaKIHil MOJTyIeHHs
IIUKJI0AJIKAHOB, Pa3b-
SICHSCT UX (DU3HIECKHe
CBOMCTBA.

C 3arpyaHeHUAMEI
COCTABIISISL yPAaBHEHHS
peaxIuii HoTyYeHns
IIUKJI0AJIKaHOB, Pa3b-
SICHSICT UX (hHU3nUe-
CKHUE CBOICTBA.

C ommbkamu
COCTAaBIISIsl yPaBHEHHUS
peaknuii moydeHus
[UKJIOAJIKAHOB, pa3b-
SICHSIET UX (hu3uue-
CKHE CBOICTBA.

[paBuneHO cocTaBIIss
YPaBHEHUS peaKIui
TIOTyYeHHs] TUKJI0AI-
KaHOB, Pa3bsCHACT UX

(hu3HIecKue CBOHCTBA.

XUMUYECKUE CBOUCTBA LIMKNIOANNIKAHOB

Cranpaaprsl:
2.1.1. O0BsACHSET 3aKOHOMEPHOCTHU MIPOTEKAHHSI PEaKLMi ¢ y9aCTHEM HEeOpraHu-
YECKUX U OPTraHUYECKUX BEIIECTB.

2.2.1. CocraBinsieT ypaBHEHUS XUMUYECKUX PEAKIMM ¢ yYaCTHEM HEOpraHuye-
CKUX U OPraHUYECKHUX BELICCTB.

2.2.2. TIpoBOJUT BHIUYUCICHUS IO YPABHEHUAM XUMHUYECKUX PEAKIIUM C y4acTh-
€M HEOPTaHMUYECKUX U OPraHUYECKUX BEIIECTB (YIJICBOAOPOIOB).

Henab o0yuenuns: OObACHSA 3aKOHOMEPHOCTH MTPOTEKAHNS PEAKIINIA B IIUKIIOAT-
KaHaX, COCTABIISIET yPaBHEHUS XUMHUYECKUX PEAKINNA, IPOBOANT COOTBETCTBYIONINE
BBIYUCIICHHSI.

HUnTterpanms: ©. 2.1.1.

®opmbl 00yUeHHUsI: KOJUICKTHBHAs paboTa, paboTa B rpymmnax

MeToabl 00y4eHHsI: MO3TOBOM IITYPM, YTEHHE C OCTAHOBKAMHU, Kapycellb

Pecypcewbl: yueOHUK, paboune TUCTHI, (harmaapT

9TAIIbI YPOKA

MoTtuBanusa

VYyuresns HalpapiseT BHUMaHUE YYCHUKOB Ha OJIOK «Momueayusiy B yueOHUKE.
B sToMm Goke mana meGonbias HHPOPMAITUSI O Tape, KOTOPHIH SBISIETCS OTHUM U3
CTPYHHBIX MY3BIKaJbHBIX MHCTPYMEHTOB M HAIMOHAIBHO-TyXOBHBIM JOCTOSHUEM
aszepbOaiipkanckoro Hapona. Tap cocrout u3 11 MeTaNIMYeCKUX CTPYH Pa3InIHOTO
JIuaMeTpa, KOTOPhIC U3/IA0T ONPEACIEHHBIC 3BYKH MTPH KACAHUH UX IUICKTOpoM. Ye-
pe3 onpenenéHHOe BpeMsl Tap HaCTParuBaroT. DTO JISJIA0T HATSTMBAHUEM HITH Pacciia-
onenneM cTpyH. OHAKO, KOT/Ia CTPYHBI CHIILHO HATSHYTHI, OHH MOTYT 000pBaThCs
TP KaCaHWH TUIEKTOPOM. Y UUTEIh TIOIyYaeT OTBETHI Ha HABOASIINI Bompoc: «Kak
8bl Oymaeme 6 4éM NPUYUHA 3M0o20?» Y HAITOMUHAET YYeHHKaM O HanpsbkeHun baite-



pa. Hanee yuaurens npemiaraet rpymmaM paboty Haja O1okoM «/[esmensbrocmsy. I pyTib
TIPY UCKYCCUU BCTIOMUHAIOT, UTO JIJIST AJIKAHOB PEaKIINU 3aMEIIEHUS, a IS aTKEHOB
peakIy MPUCOCTUHCHUS SBIIIOTCS XapaKTEPHBIMU PEAKIUIMA. A B TaHHBIH MO-
MEHT YYCHUKH JOJKHBI OOBSCHUTH, KaKHe THIIB PEAKIIMA XapaKTepHBI JUIS TIpel-
CTaBUTEIEH IIMKIIOAIKAHOB ITUKJIONPOTIaHa U IIUKJIONEHTAaHa C YYETOM HaIPsKEHUS
Baiiepa. [locie BoimonHeHUs 3a1aHAN OJIOKa «/[esamenbHoCmby yIUTellb CTaBUT UC-
CIIEIOBATEIIBCKHI BOIIPOC: KaK MOXNCHO 00BACHUMb 3AKOHOMEPHOCMU NPOMEKAHUS.
peaxkyuti 8 YUKIOAIKAHAX, U HA OCHOBAHUU 21020, KAK MOICHO COCMAGIIAMb YPAeHe-
HUsL peakyutl, npo8OOUNb COOMBEMCMBYIOWUE BbIYUCTIEHUS !

IIpoBenenue uccsiegoBaHus

Yyureab MOXKET IPOBECTH pa0bOTy B IPYIINAX MO CBOEMY KEJIaHHIO JIFOOBIM Me-
TomtoM. [Ipr ATOM yUeHHKH OYIyT OOBSICHITH 3aKOHOMEPHOCTH PEAKITHI TPHUCOCIH-
HEHUS, TeTUAPUPOBAHIISI, TOPCHIS, N30MEPHU3AITUN H COCTABIIATH COOTBETCTBYIOIINE
ypaBHEHUS peakiuii. Ha aToM sTame yduTenb 3amaéT 3aqadn ¢ BRIYUCICHUSAMH TI0
COOTBETCTBYIOITUM XUMHUECKUM YPABHCHUSIM.

1. Peakiiuu npucoeMHEHUs B IUKJIOATIKaHAX

2. Peakuuu 3aMelieHys B UKI0aJKaHaAX

3. Peakuuu nerupupoBaHus B MUKIOATKAHAX

4. Peakuuu ropeHusi B IIUKIOATKAHAX

5. Peaknun uzoMepu3alyy B HUKIOATKAHAX

OTH UCCIeTOBaHUSI MOXKHO MpoBecTH MeToioM «Kapycenby. Ha dmumuapre ams
Ka)KJIOW TPYIIThI 3aUCHIBAIOT COOTBETCTBYONIUE BOITPOCHI K YACTSIM TEMBbI U 33]1a4K
K YpaBHEHHSM peakiuid. Paboume JIMCTBI IepelatoT 13 TPYIIbI B IPYIIIY 0 4aco-
BOW CTpEJIKe U Pa3HBIMH IBETAMU MapKEPOB 3alKCHIBAIOT OTBETHI. Jlasiee B TOM ke
HAIPaBJICHUU TPYIIIBI OLIEHUBAIOT BONPOCHI Aprux rpyni. [lepen kaxxapim Bompo-
COM CTaBHTCs OJIHA M3 TPEX MOMETOK (v, ¥, ?). 3HaueHHe TIOMETOK 3apaHee 00bsic-
HSIETCSI yuuTesieM v’ — COmaceH, A — HeCOIIaceH, ? — He MOHsI.

Oo0MeH u o0cyxneHue uHGpopMauuu
Y4eHUKH NPEeACTaBIISIOT CBOU PadOThI, 00CYKIAIOT UX, YUUTENIb Pa3bsICHACT He-
HOHSTHBIE BOIIPOCHI.

BriBoabI ¥ 00001IEHUSA

Yuurens 000011aeT CBOM MBICITH U MBICTH y4anuxcs. EmE pas oOpariaer BHU-
MaHUE Ha TO, YTO JJISl IIUKIIOAIKAHOB XapaKTEPHBIMHU PEAKIMSIMU SIBISIOTCS peak-
LMY U TMPUCOCTUHEHUSI U 3aMEILEHUs, KOTOPhIE CBS3aHbl ¢ HampsbkeHueM baiiepa.
[IpemnaraeT BeIMOIHEHUE 3aaHUN U3 OJI0Ka « Ymo 6bl uzyuunu? ».

B mukioankanax ¢ OONBIIMM IMKIOM YIJIOBOE HAMpPsOKEHHE HEOOJBINoE, Mo-
3TOMY OHH C TPY/IOM BCTYHAlOT B PEaKIUH MPUCOeTUHEeHHs. Peakius muKioneH-
TaHa ¢ OpOMOM IO AEMCTBHEM CBETAa OTHOCHUTCS K peakuysaM 3amereHus. Jlerna-
pUpOBaHMEM MUKIIOTEKCaHa omyvyaercs 0en3o. [Ipu peakiun n3omMepusanim Me-
TUJIIHKIIOTIPOIIAaH MOXET MPEBPATUTHCS B IIUKIOOYTaH.



TBopueckoe NpuMeHeHHe

C 1enpio pa3BUTHsI TBOPUECKOTO MBILIICHHS YUUTENb 3aaéT YICHUKAM BBITIOJI-
Herue 11 u 12-ro ympaxsHeHnuit uz Onoka «/Iposepvme usyuennoey. llpaBuibHble
OTBETHI YIPKHEHHUI JaHbl HIKE.

Kaxas cmecw ankanog mosicem nonyuumscsa cuopuposaHuem Memuiyukionpona-
Ha? ObocHytime c8oU MbICTU.

Obvscuenue:

[Ipu HarpeBaHU¥ METHIIIMKIIONPONIAHA TIPU pa3pbhIBe CBs3el Mexay 1 u 2-m aro-
MaMH yIJiepoJia MoJIydaeTcsi HOpMaslbHbI OyTaH (H-OyTaH), a IpU pa3pbiBe CBsA3CH
MeXTy 2 ¥ 3-UM aTOMaMH yIIIepo/ia IMoay9YaeTcsl 2-MeTHIIPOTIaH.

LIpeonoorcume cnocob nonyueHus H-2eKCana U3 YUKIONPONAana 8 08yX cmaousix u
Hanuwume ypasHeHus COOMEemcmeayiouux peaxyull.

Obvsichenue:

CHavana K UKIJIONporiany npucoenuHstotT HBr u npu aTom nonyvaercs 1-6pom-
mponaH. A npu JeicTBUM HaTpueM (peakius Bropiia) Ha MONIy4eHHOE MOHOTaJIoTe-
HOIMPOU3BOAHOE aJIKaHa, MOJTy4aeTCs TeKCaH.

OueHnuBanue u pedieKcust

C nenbio pedrekcuu yIuTelb 3aaéT BBITOTHEHUE O-TO YIpaXHEHUs u3 Oloka
«IIposepvme uzyuenHoey» B Kiacce, a OCTAIbHBIE YIPAXKHEHHS 33/1aET HA JIOM.

O1eHUBaHKE TIPOBOUTCS HA OCHOBE KPUTEPHSL: HPOGEOCHUE GbIYUCTeHUL

I ypoBenn

1I ypoBenn

IIT yposenn

IV ypoBenn

C MOMOIIBIO yUUTETS
00BSCHSSI 3aKOHOMEP-
HOCTH NIPOTEKAHUs
peakuuil B IUKJIO0AIKa-
HaX, COCTaBIIsAET ypaB-
HEHUS] XUMUYECKUX
peaxuuii, mpoBOIUT
COOTBETCTBYIOIINE
BBIYHMCIICHUS.

C 3aTpyaHEeHUsIMU
00BSCHSSI 3aKOHOMEP-
HOCTH NPOTEKAHUs
peakuuii B [uKiIoan-
KaHax, COCTaBIIsIET
YpaBHEHUS XUMHUUE-
CKHX peaKIuii, mpo-
BOJIUT COOTBETCTBYIO-
II1€ BBIYNCIICHHUSI.

C ommbKkamMu 00BSICHSIS
3aKOHOMEPHOCTH IIPO-
TEKaHUs peakuuil B U~
KJIOQJIKaHaX, COCTABIISCT
YpaBHEHUS] XUMHUECKUX
peakuuii, IpOBOJUT CO-
OTBETCTBYIOIINE BBIYHC-
JICHWSL.

ITonHOCTBIO IPABUIBHO
0OBSCHSSI 3aKOHOMEP-
HOCTH MIPOTEKAHUS pe-

aKIMH B LIUKJIOAIKaHAX,

COCTAaBISIET yPAaBHEHHS
XUMUYECKUX PEaKIni,

TIPOBOIUT COOTBETCTBY-

IOIINE BBIYUCIICHUS.




APOMATUYECKUE YIJNIEBOAOPOADI.
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ1bl BEH3OJ1A

Cranpaprsl:

1.1.1. Pa3wscHsieT cocTaB, CTpoeHHE, PU3NIECKHE CBOWCTBA BEUIECTB (HEOpTa-
HUUYECKUX M OPTaHMYECKHX ), TOTOBUT NPE3CHTALIIH.

1.3.1. CocraBinsieT u pewaer 3a1a4u, CBI3aHHbIE C COCTABOM M CTPOCHUEM HEOp-
TaHUYECKUX U OPraHNYECKUX BELICCTB.

eab o0yuenmsi: Pa3bsicHssA cOCTaB U CTPOEHUE apOMATUUYECKUX YTIIEBOJOPO-
JIOB, TIPOBOJIUT COOTBETCTBYIOIINE PACUETHI.

Hurerpanus: M. 3.1.2.,3.1.3.,3.1.5., ®. 2.1.3.

®opmbl 00yUeHHs: KOJUICKTUBHAS paboTa, paboTra B Tpymmax

MeTtoabl 00y4eHHusi: MO3TOBOM IITYPM, YTEHHE C OCTAHOBKaMU, Kapycelb
Pecypcsi: yueOHUK, paboyme JUCTHI

ITAIIbI YPOKA

MoTtuBanus

Yuutens HanpaBiseT BHUMAaHUE YYEHUKOB HA TEPBBINA OJOK TeMbl B yueOHHKE. B
9TOM OJIOKE peds MIET O CHMBOJIAX HA JIEHEKHOHN equHuUIe A3epOaiipkaHa MaHaTe, KO-
TOPBIE CBSI3aHBI ¢ HATMMHU HAITMOHATLHO-TYXOBHBIMH IIEHHOCTSAMHU. CHMBOJIBI HA OaHK-
HOoTe 10 MaHaTOB MOCBSIIEHBI HCTOPHYECKAM TeMaM — cTapoMy ropomay baxy, aBopiry
IInpBanmaxos, /leBmunei OamHe, crapbiM cTeHaM Kperoctw, 6ankHOTa 20 MaHATOB
nocesmieHa Kapabaxckoit Teme, Ha Hel M300payKeHBI CHMBOJIBI TOOJICCTH: Med, IIIIEM,
AT ¥ CUMBOJI MUPa IBETOK — «XapbIOIOIBOI0NEY. OTy MOTHBAITHIO MOYKHO TIPOBECTH
HADAHO. YIIOMHHSIFOTCS HAIJMOHAIIBHBIE CHMBOJIBI a3epOaii/PkaHCKOTO Haposa, KOTo-
pbIe HAIILTH OTpa)KEHUE HA JICHES)KHBIX eIMHUIIAX. HakoHerl, yauTens ooparaeT BHIMa-
HHE Ha CTPYKTYpHYIO (hopMyity OeH30:1a, KOTopasi n300pakeHa Ha OaHkHOTe 50 MaHATOB
U 3a7aéT pa3Hble HaBOIIIME Bonpockl. [locnequuit Bompoc stana 3ByuuT Tak: Kak 6bl
dymaeme, KaKOMy 6eujecmsy COOMEEmcmayem OanHas Xumudeckast gpopmyna? Y 9eHUKH
B 9-M KJiacce noiyuriiu MH(OOpPMAIIMIO 0 3TOM BeniecTBe. [locie monydeHus oTse-
TOB Ha BOTIPOCHI YYUTEIIb JAET KpaTKoe 00bsCHEHHE 0 OCH30JI€ U O €r0 CTPOCHUH,
npemioxenHoe @.A . Kekyne. [lanee yuuTenb MpUBICKAET YUalTUXCS K JCATEIb-
HOCTH. JIOBOJIUT 70 UX CBEICHUS TO, YTO HA OCHOBAaHUU (HOPMYJIbI, MIPEIOKEH-
Holt Kekyre, mmHa omWMHAPHOU CBSI3U JOJKHA coOTBeTCTBOBATh 0,154 HM, Kak B
aJIkaHax, a JJIMHa OBOMHOM cBsi3u — 0,134 HM, kak B ankeHax. OJHAKO BCe CBI3HU
MEXIy aTOMaMH yTiepoa B MOJEKye OeH30J1a KOpode OJWHAPHON CBSI3H, JITUH-
Hee JBoMHOM cBaA3u U cocTaBisioT 0,140 um. Ha ocHOBaHMH YCBOEHHBIX B 9-M
KJIacCe 3HAHHUHN M MPUOOPETEHHBIX YMEHUIA YICHUKH OYIyT CTapaThCcs Pa3bsiCHUTH
MPUYXHY ITOTO sSBIIeHUA. bbo OBl 1IeecooOpa3Ho MPOBECTH ATy paboTy B IpyI-
nax. YYeHHKHU Pa3bsACHSAIOT HECKOJIBKO MPUYHH 3TOTO SBICHUS U YYUTEIh CTABUT
WCCIIEeIOBATEIbCKUI BONIPOC: KaK MOJNCHO pA3bACHUMb COCMAS U CIPOeHUe apo-
MaAmMuyecKux y2ie8000po0os u nposooums coomeemcmsyrouue pacuémoi? Ilocme
BBICJTYIIIMBaHUS HECKOJIBKUX THUIIOTE3 YUUTEINb MPUBJIEKAET yJAIUXCA K UCCIEeO0-
BaHUIO.



IIpoBenenue nccsie10BaHUA

IIpuHMMas BO BHUMaHKE TO, YTO TEKCT TEMBI HE OUeHb OOJIBIIIOH, ITO UCCIIeI0Ba-
HHE MOYKHO TIPOBECTH TIPH ITOMOIIH OHOM M3 HOBBIX TEXHONIOTHH 00yueHms «Kapy-
cenby». B aTOM ciydae yuuTens IenuT YYeHHKOB Ha YeThIpe Tpynmbl. Ha kaxmom pa-
0odem JmCTe TPYNN NHITYT MHHAMYM OAWH Bompoc. Ilo HampaBieHWro 9acoBoit
CTpENKH TPYIIIBI JOJDKHBI HAaITUCaTh MHHUMYM TpPH OTBeTa Ha 3TOT Bompoc. [locme
TOTO, KaK BCE TPYIITBI OTBETAT Ha BOMPOCHI OHM OIIEHUBAIOT padoTHI ApyT Apyra. Ha
OCHOBAHMHU KXIBIX TPEX OTBETOB TPYMIIBI CTABAT CBOM MOMETKH K 3TUM OTBETaM.
Eciit ydeHHK comaceH ¢ OTBETOM CTABHT TajlouKy «v », €CJIM HE COINIACEH — CTABHT
MOMETKY MOJTHHHU «X», & €CIIH He TIOHSJI, TO CTABUT BOIIPOCUTEIBHBIN 3HAK «?7) .

O0MeH u 00cy:kaeHne HHPOpMALMHU
Kaknmast rpymma 3ammuimarT cBoro paboTy, IPOBOIUTCS 00CYKICHNE.

BroiBoabI M 00001IEeHHA

Bo Bpems oOcyxaeHus y4uTenb ONpeAesseT, B 4€M yUYEHHKH HCIBITHIBAIN
3aTpyAHEHUS, U BeET padoTy B 3TOM HAIlpaBICHUH. Y YUTEIb MIPH PA3bICHEHNUN e1le
pa3 HallOMHHAET O TOM, YTO aTOMBI yIJIepoaa B MOJICKyJie OCH3051a HaXOMATCs B sp°
THOPHTHOM COCTOSTHHH, O TOM, KaK 00pa3yIoTCs G-CBSI3U U TT- CUCTEMA, O BaJICHTHBIX
yIIax, KoTopbie paBHbl 120°, a Tak:ke COCTABIIAET CXEMY, IT0 KOTOPOM OIPEIEIISIOT,
Ha KaKHe IpyNIbl HOAPA3IEISIFOTCS 10 CTPOSHUIO apOMaTHYECKHE YIIIEBOLOPO/IBI.

Apomarnyeckue
YIIEBOZIOPOIBI
OJIHOsZIEpHBIE MHOTOSIICPHbIE
4 N\
OeH301 HadTamH
ndeHn
A J

Vuurens 3a1a€t paboty Hag 610koM « Ymo vl usyuunu? ».

[Ipu mepekprIBaHIK HETHOPHIHBIX P OpOUTATIeH B MOJIEKYIIe OeH3071a 00pa3yeTcs T-CH-
crema. BaneHTHbIE yIITbI B MOJIEKyIIe Oer3ona paBHbl 120°, a Bce aTOMBI yIjiepoia HaxOIsiT-
csl B sp? THOPUITHOM COCTOSTHUU. [IepBBIM IpecTaBUTENIEM apOMATHYCSCKUX YITIEBOIOPOIOB
ABJIATETCA OeH3011. B Monekyse OeH301a G-CBsI3H MKy aTOMaMHU yIIEPOAa — HeTIOIAPHBIE
CBSI3H, & G-CBSI3M MEXy aTOMaMH yIJIEpo/a U BOAOPOAA — IOJISIPHBIE CBSA3H.



TBopyeckoe IpUMeHEHH e

VYuurens 3amaér Beimonaenue 10, 11 u 12-ro ynpaxHeruit u3 omoxa «/Iposeps-
me u3yueHHoex.

Tepexpvisanue Kaxux d1eKMpPOHHBIX OPOUMANell 8 HUINCEYKAZAHHBIX CXeMax CO-
omeemcmayem oopazosanuio ceazell 8 monexyne benzona? Obocuyiime c8ou MulCU.

L. 2. @ 3.
4, 5. O 6. AN

Obvacuenue:

B mornekyne 6eH3011a €CTh TpH pa3HbIC CBSI3H:

1. 0-CBSI3M — M@Ky aTOMaMH yIJIeposia. DTH CBA3M 00pa3yroTCs MepeKpbIBaHH-
eM Sp’> THOpHIHBIX opOuTalielt aToMOB yriepona (4).

2. G-CBsI3b — MEXKJIy aTOMaMH yIIeposia ¥ BOIOPOA. DTH CBSI3H 00pa3yroTcs Ie-
PEKpbIBaHUEM Sp* THOPUIHBIX OpOHTAlell aTOMOB YITIEpO/ia C S OPOUTAIIMH aTOMOB
Bosopona (2).

3. bensonpHOE s11po. DTa CBA3b 00pa3yeTcsi NepeKpbIBAHUEM P OpOHTaIeH 1e-
CTH aTOMOB yriiepoaa (6).

Cpasnume u onpedenume cyujecgyroujue cxoocmsa 6 cxemax obpazoeanus céasell
MedAHCOy amomMaml yenepood 8 MoLeKyniax OeH30aa u OUBUHUIA.

Obwschenue:

p opOUTaNM BCeX aTOMOB YIeposia B MOJIEKYJIaX OEH30/1a U JIMBUHHIIA PACIIONO-
JKEHBI B TUIOCKOCTH U TIEPEKPBIBAIOTCS MEPIICHANKYIISPHO C TIOCKOCTBIO, B KOTOPOM
HaXOJSITCSl aTOMBI yriepona. B pesynbrare 3Toro, B MOJIeKyle OSH3051a MONydYaeTcs
6-¥ DIIEKTPOHHAS, & B MOJICKYJIe IMBUHUIIA 4-X 3JICKTPOHHAS TT-CUCTEMA.

Hagmanun u oughenun osyxwvadepuvie apomamuueckue y2ie000poodvl. Pasno
JIU HUCTIO AMOMO8 8000P00d 8 UX MONEKYle YOB0CHHOMY NPOU3BEOEHUI0 YUCIAd AMO-
MO8 86000p00a, cooepaicawuxcs 6 monexyie oenszona? QbocHylme c60u MulCau.

ObvsacHenue:

B mosekyse HadTamuHa 1Ba aToMa yriepoja sBISIFOTCS OOMUMHE JUIsl IByX OCH-
30JIbHBIX AO€P. 4! IMO3TOMY K 3THUM aToOMaM YIJIEPOJa HE MPUCOCTUHEHBI aTOMbI BO-
JIOpOJia, TO €CTh B KaXJIOM OCH30JBHOM SJIpe HE XBaTaeT 2-X aTOMOB BOjopoja (B
snpe ecTh 4 aroma Bomopona). B mByx Mosekymax OeH30ia JOHKHO COMepyKaThes
12 aToMOB BomOpoza, a MOJIEKyJIa HadTaTruHa COACPKUT BCETO 8 aTOMOB BOIOPO/A.
A Mornekyna audennna odpazoBaHa COeAMHEHNEM ABYX (PEHUIIBHBIX pagukayioB. 1
MOATOMY YHCJIO aTOMOB BOJIOPOJIa B €r0 MOJIEKYJIE PaBHO HE YIBOCHHOMY IMPOM3-
BEJICHHUIO YKCJia aTOMOB BOJIOPOZIa B MOJIEKYJe OEH3071a, a 00IIeMy YHCITy arOMOB
BOJIOpO/A B 2-X (eHMIbHBIX paaukanax (10).



OuenuBanue u peduiekcus

C nenpto peduieKcuu yuuTensb 3a1aéT BBIIOIHUTH YacTh YIPAKHEHUH U3 OJoKa
«lIposepbme uzyuennoey, a OCTaIbHBIC 3aJAET HA JOM.

OueHuBaHME IPOBOAUTCS HA OCHOBE KPUTEPHSL: NPOGEOeHUe PACUEMOE

1 ypoBens II yposens IIT ypoBens IV ypoBens
C IOMOLBIO yUUTeIIs C 3arpyaHeHUsIMU C He3HauutenbHbIMU | [IpaBUIBHO pa3zbsICHASL
pa3bsACHASA COCTaB, Pa3bsCHSS COCTAB, | OIIMOKAMH Pa3bsCHSIS COCTaB, CTPOCHUE
CTPOEHHE apOMaTUYECKUX | CTPOEHUE apoMaTH- COCTaB, CTPOCHUE ApOMaTHUUECKHX yTiIe-
YIJIEBOJIOPOJIOB, YEeCKHX yIIIEBOJO- ApOMaTHUCCKUX yIile- | BOJIOPOJOB, IPOBOIUT
MIPOBOJIUT POROB, IPOBOAUT BOJIOPOJIOB, IPOBOJUT COOTBETCTBYIOLLE
COOTBETCTBYIOLIHE COOTBETCTBYIOILIUE COOTBETCTBYIOILIE pacuéThl.
pacy€Thl. pacy€Thl. pacyéThl.

HOMEHKNATYPA U U3OMEPUA TOMOJIOIOB BEH3O0J1A

Cranpaaprsl:

1.1.1. Pa3wsacuseT cocras, CTpoeHHe, PU3NIECKIE CBOWCTBA BEUIECTB (Heopra-
HUYECKUX U OPraHWYECKHX ), TOTOBUT IIPE3CHTALUH.

1.3.1. CocraBnser u pemaer 3a/1a4u, CBI3aHHbIC C COCTABOM M CTPOCHUEM HEOp-
TaHUYECKUX U OPraHUYECKHUX BELICCTB.

Hean o0yuyenusi: PazbsicHsisi HOMEHKIIATYpY M M30MEPHIO TOMOJIOTOB OEH3071a
10 UX CTPOEHUIO, IPOBOAUT COOTBETCTBYIOIINE PACUETHL.

HWurerpamms: M. 3.1.2.,3.1.3.,3.1.5., ©. 2.1.3.

®opmbl 00yYeHHUsI: KOJUICKTHBHAs paboTa, paboTa B rpymnax

MeToabl 00yueHusi: MO3TOBOM IITYPM, YTCHUE C OCTAHOBKAMH

Pecypcwl: yueOHUK, pabodne TUCTHI, (IIHITIapT,

https://www.youtube.com/watch?v=gZfI9LTSMoQ

9TAIIbI YPOKA

MoTuBanus

Jliis Toro 4toObl POOY/IUTE MO3HABATEIBHYIO aKTHBHOCTh YYaIMXCSl, YIUTEIh
obparaeTcs K KJIaccy co CISAYIONUMU BOIIpocaMu: «Ha cmpoenue kakux seujecms,
yorce U3YUeHHbIX Hamu, noxodce cmpoenue benzona? Mooicho au na ocHoge eujecmas
9MO20 KAACCa 0amb HA36AHUsL 20MONL02AM OEH30]1d, COCMAasums 2paguyeckue gop-
Myl ux usomepos?» llocie TpOCTyIINBaHUS OMPEACIEHHBIX OTBETOB YUYHUTETh
MIPHUBIIEKAET YYAIIXCS K IeATEIIbHOCTH.



X Kakumu amomamu uau padukaaamu 00axcHsl 6b6imb X u Y 4umoo6bl
noJiy4eHHble geujecmaa bvlau 20Moa102aMU 6eH301a?

Y X Y
L H C,H;

IL CH,=CH H

111 CH; Cl
Iv. C,H; CH;

Yyenuku BMecTo X U Y pajMKaioB B MOJIEKyJie OCH30J1a JIOJDKHBI HAlKMCaTh
palKalibl, YKa3aHHbIC B TA0JHIlE, U BEIBECTH (DOPMYIIBI TOMOJIOTOB OeHzomna. Jles-
TETHLHOCTh MOKET TIPOBOAMUTHCS B (POPME KOJJICKTUBHON paOOTHI. YUUTENIh CTAaBHUT
HCCIIENOBATEIIbCKUI BOIPOC: KaK MOJNCHO PpA3bACHUMb HOMEHKAAMYPY U U30MEPUI0
20MO10208 OEeH30/1a NO UX CIPOEeHUIO?

IlpoBenenue ucciieq0BaHUA

HccnenoBanne MOXKHO MTPOBOIUTH B TPYIIIAX MPHU OMOIIH MeTona «YTenne c
OCTaHOBKaMm». B miepByro ouepeib, TpyIaM 3a/1af0T IPOYECTh YacTh TEMBI, TOCBe-
IIEHHYI0 HOMEHKJIaType TOMOJIOTOB OeH307a. Jlajee yd4eHHKH OTBEYaloT Ha BOIIPO-
CBI TI0 3TOW YacTH TeMbl. BOpOCH! 3aa€T yUNTENb WIIH JKe TPYIIIBI 33]]af0T BOIIPO-
cwI ApyT npyTy. [lociie okoHYaHMsI HTOTO Mpollecca YIUTENb Mpe/iaraeT A1 YTeHHUs
BTOPYIO YacTh TEMBI — H30MEPHIO TOMOJIOTOB O€H30J1a 1 COOTBETCTBEHHO MTPOBOIUT
OTIPOC W O3BYYHBAHHE OTBETOB Ha BOIIPOCHI.

Oo6mMeH u 00cy:kneHue nuHGopManumn
Janee yanurens emgé pa3 00CykKIaeT MBICTH YIAIIUXCsI, a TAKXKE BBIICHSICT IS
ce0s1, 9TO OBLTO HEMOHATHO YUCHUKAM, B OOBSICHEHUHN Y€TO OHU HYXKTAOTCS.

BrIBoALI 1 00001IEHUS

Y4uuTtenas BHOCUT SICHOCTh B HEMTOHATHBIE MOMEHTHI. Pa3bscHseT emé pa3 Ha3Ba-
HUS TOMOJIOTH OeH30l1a 1Mo MeXayHapoIHOW HOMEHKIIATYpe U UX U30MEpHIo. Yue-
HUKHU KOJUISKTUBHO PaboTaroT Hasl OJIOKOM « Ymo 6bl uzyuunu?»

O6mr1as hopmyna yreBomopoaos psiaa 6enszona C,H,, . BemecTso, cocrosimee
13 OCH3UJIOBOTO M STHIIOBOTO PAJMKATIOB HA3bIBAETCS MPOMUIOCH30JI0M. M—KCH-
71071 10 Mex TyHapoHOH HOMEHKJIaType Ha3biBaeTcs 1,3-auMerminoen3onom. Tpu-
BHAJILHOE Ha3BaHNWE METHJIOCH30JI1a — TOIYOJI. DTHIOCH30J COCTOUT U3 ATHIOBOTO
1 (heHUIIOBOTO PAIUKAIIOB.

TBopyeckoe IpMMEHEHHE

Yuutens 3amaét BemonHenue 11 u 12-ro ynpaxuenuit u3 6moka «/Ipogepvme
U3YUEeHHOe .

Cpasnume maccogyio 000 amomos yenepood 6 AlIKAHAX, AIKeHAX U Ye1e8000-
podax psoa beH301d, 8 cCOCMA8 KOMOPBIX 8X00UM 0OUHAKOBOE YUCILO AMOMO8 Yeie-
pooda, u nocmpotime epapux 3a6UCUMOCHIU MACCOBbIX OOJIEU AMOMO8 Y21epood Om
MOTSIPHBIX MACC IMUX BEUJECTNS.



Obvscuenue:

B HanparieHnH yriieBoopoibl psijia OSH301a — aJKHH — aJIkeH — aJIKaH, B CO-
CTaB KOTOPBIX BXOJIUT OJTMHAKOBOE YKCJIO aTOMOB YIIIEpO/ia, (€CIH B MOJICKYJIE COJIep-
s)kutcs n atromos yriepona: C H,, 4 — C,H,, , — CH,, — C,H,,.,), yBenmumuuBaercs
Y MOJIIPHAs Macca yIJICBOJOPOJOB U YKCIIO aTOMOB BOJOPO/A B MX MoJiekynax. [1o
3TOM MPUYKMHE B JIAHHOM HAIPaBJICHUU YBEJIIMYMBACTCS MacCOBas JIOJS BOIOPOA, a
MaccoBast JI0JIsl yIJIepoJia YMEHBIIACTCS. 3HAYUT, C YBEIMYCHUEM MOJISIPHOM MacChl
(M) yreBoopo/ia yMEHbIIIACTCsl MaccoBasi J0I1s (M) yrepoa, rpaguk 3aBUCUMOCTH
MOKa3aH HUXKeE:

o(C)

\

M

Bewecmeo 1,2-oumemunyuxnonponan umeem yuc-mpanc u3omepul, d 6euecmseo
1,2-0umemunbenson maxux uzomepos ne umeem. Odwvscuume npuuuny smoeo. Ecmo
JIU CXOOCMBO IMO20 CPABHEHUSL C MEM, YUMo OYymen-2 umeen yuc-mpaHc u3oMepuro,
a 6ymun-2 ne umeem?

Obvsicnenue:

B nukoankanax Bo3MO)KHa IpocTpaHcTBeHHas m3oMepust. Hanpumep, B Mosekyre
1,2-TUMETHIIIMKITIONIPOTIaHa aTOMBI YIIEpO/Ia B IIMKJIC HE MOTYT CBOOOTHO BpAIIaThCs
BOKpyr C — C cBsi3U, U 10 3TOW NPUYMHE BO3MOXKHA IPOCTPAHCTBEHHAS U30Mepusl. A
B MOJIEKyJie OEH30J1a K OTHOMY aToMy yIJIepoa B LIMKJIE MOKET IPUCOSMHNUTHCS OAUH
aroM WM OIUH pajaukai. 1o 3Toii npuyrHe OHU HE 00Pa3yIOT TEOMETPUUCSCKYHO H30-
mepmro. To ke camoe HaOmonaeTcss B MoieKynax OyteHa-2 u OytuHa-2. [lotomy, uTto B
MOJIEKyJIe OyTeHa-2 aTOMBI yIJiepoa He MOTYT CBOOOTHO BpaIIaThCs BOKPYT ABOMHON
C = C cBsI3U U 3TO ABJISAETCS IPUUNHON TPOCTPAHCTBEHHON n3oMepun. B monekyne
OyTrHa-2 K aroMy yriepoja MpH TPOHHOH CBSI3H MOXKET MPUCOCAMHUTHCS TOIBKO
OJTMH aTOM WM OAWH paauKai. [loaToMmy oHE He MOTyT 0Opa30BaTh T€OMETPUUECKYIO
W30MEPHIO.

OuenuBanue u pediexcust

C uenbio peduiekCHH yUnuTelb 3aJaET BBIIIOJIHEHUE HA YPOKE YacTH yIpa>KHEeHNH
u3 O1noka «lIposepvme usyuennoey, a OCTaNbHbIC 331aET HA JIOM.

OneHnBaHKME TPOBOIUTCS HA OCHOBE KPUTEPHSL: NPOGedeHUe pacuémos

I yposenn

IT ypoBenn I1I yposenb IV yposenn

C MOMOIIBIO YUHUTEIIS
Pa3bsICHS HOMEHKIIa-
Typy ¥ HU30MEpHUIO
TOMOJIOTOB O€H30I1a 110
UX CTPOCHHIO, IIPOBO-
JIAT COOTBETCTBYIOIIUE
pacuéThl.

C 3aTpyaHECHUSAMH
Pa3bsICHSST HOMEHKIIa-
Typy U H30MEPHIO
TOMOJIOTOB O€H30I1a 110
HX CTPOCHHIO, TIPOBO-
JIUT COOTBETCTBYIOIIHE
pacuérsl.

C HEOOIBIIMMH
ommnOKaMu pasbsic-
HSAS HOMECHKIIATypy
1 U30MEPHIO TOMO-

JIOroB OEH30J1a 10 UX
CTPOCHUIO, TPOBOAUT
COOTBETCTBYIOLIHE
pacuéThl.

ITonHOCTBIO pazbsICHSIS
HOMEHKJIATypy U
M30MEPHUI0 TOMOJIOTOB
OeH30I1a Mo UX
CTPOEHHIO, IPOBOAUT
COOTBETCTBYIOIIHE
pacuéThl.




NMONYYEHUE U OU3UYECKNE CBOUCTBA
YINeEBOAOPOAOB PAAA BEH3O0JIA

Cranpaprsl:

1.1.1. Pa3bsicHsieT cocTaB, cTpoeHHe, (PU3NUeCKre CBOMCTBA BEIECTB (Heopra-
HUYECKHUX M OPraHNYECKHX), TOTOBUT MTPE3EHTALUU

2.2.1. CocraBnsieT ypaBHEHHS] XMMUYECKUX peakIUil C yyacTHeM HEeOpTraHu-
YECKUX U OPTaHUYECKUX BEIIECTB.

Heap ob0yuenusi: CocTaBiss ypaBHEHHUS peakiMi MOIyYeHHUs YIIeBOAOPOJIOB
psina OGeHzouna, pa3bsCHACT X (U3NUECKUE CBOWCTBA.

HNuTterpanus: . 2.1.3.

®opmMbI 00y4eHHs: KOJUIEKTUBHAs paboTa

MeToabI 00y4eHusI: MO3TOBOH IITYPM, OOCYK/ICHHE

Pecypcwbl: yueOHuUK, paboune TUCThI, Qaumyapt

IOTAIIbI YPOKA

MoTtuBanus

Yuurenp HalIpaBisieT BHUMaHUE YUYSHUKOB Ha OJI0K « Momuesayusi», KOTOPBIN TaH
B yueOHuKe. B 3TOM O110Ke, onupasick Ha ucTopudeckue (HakThl, 1aHa HHPOPMAIHS
0 ToM, yTo B XIX Beke u 10 Hayana XX Beka B JOMax M Ha yIUIAX HUCIIOIb30BaIu
CBETHWIBHBIN I'a3, a CBETHIILHBIN I'a3 MOIYYasICs TUPOIM30M KAMEHHOTO yIUIs U Hed-
tU. Kak 6v1 dymaeme, kaxue eujecmaea 6xo0sam 6 cocmas cgemuiviozo 2aza? C 3tum
BOIPOCOM YYHTENIb OOpAIlaeTCsl K KJIACCY W BBICIYIIMBACT OINPEACIEHHBIC OTBEThI
yueHukoB. Jlanee yuurtenb qaét HEOONbIIY0 UH(OPMAIIUIO O TOJIYYCHUH OeH30J1a
B IPOMBIIIUICHHOCTH. A ¢ TOJIy4eHHEM OCH30J1a B JIA0OPATOPUH ydallluecs: 03HAKO-
MSATCSL BO BpeMsi uccieoBaHus.C 3TOH 1eIb0 yUUTEIb 3a1aET BBIIIOJIHEHUE OJIoKa
«/lesmenvrocmoby. B 010Ke naHa cxeMa peakiuu:

+ CH,CI, ¢, kar. N
“HCI ¢
TR
CH, - CH, - CH, - CH, - CH, ~ CH, %" dz [POHECHe
H B

YueHuKH AOHKHBI onpeaenuTh Bemectsa A, B, C u D. OHH TOJDKHBI TPOBOIUTH
pacyérhl 1o opMyIiaM BEIIECTB (CPaBHUBASI ATOMBI YIVIEPOJIa M BOZIOPOJIA) U OTIPEICITHTh
MPOYKTHI peakimii (A —6enson , B — mmkiorekcan, C —tomyon, D —3tunbensomn). Hanee
YUHTENb OOBSBISIET UCCIIEOBATENBCKHI BOIIPOC: Kax ModicHO cocmasumy YpagHeHus.
peakyuii nomyueHus: yeneeooopooos psaod OeH301a U pPA3bCHUMbL UX @usuieckue
ceoticmea? YUuTelb BBICITYIIIBAET TUIOTE3bI YUAITIXCS.



IIpoBenenue nccieI0BaAHUSA

YuuTenb mpoOBOANUT 3TOT dTAl PPOHTATHLHO METOAOM O0CYyX)AeHHs. Bo Bpems
MCCJIeIOBATENIbCKOM pa0OThl ydaluecs oO0IIaroTCs IPYT ¢ APYTOM U C YUUTEJIEM.
DTOT MEeTOJ 00ECIeUnBaeT MHTEPAKTUBHYIO CATEIBHOCTh. YUCHUKH H3Yy4arOT
CIOCOOBI MOJIy4YeHHsI OCH30JIa M €r0 TOMOJIOTOB, y4arcs COCTAaBJISTh YPaBHEHUS
peakuuii. B 3aBUCMMOCTH OT YCIIOBUH YUUTEIIb, BBI3IBAsA K JJOCKE HECKOJIBKO yue-
HUKOB, J€JaeT 3aluch ypaBHEHMI. B TO ke Bpems yuuTelb NaéT HalpaBlieHUE
Ha HEOYEBHUIHBIC CTOPOHBI poOieMbl. [lanee Benércs obcyxkneHrne HU3MIecCKux
cBoHcTB apeHoB. [Iporecc paboTsl moBTOpsieTcss. Ha 3TOM 3akaumBaroT 3Tam uc-
CIICOBaHUS.

Oo0MeH u 00cyx1eHre MH(pOpMALUH
N3-3a Toro, 4To BccenoBaTebekas paboTa OblTa IpoBeACHa METOIOM 00CYKIe-
HU, TO 3TOT 3TaN ypoKa OB yKe OCYILECTBIEH.

BrIBoabI U 00001IEHUSA
Yuutens 3agaét paboty Hajx OnokoM « Ymo vl usyuuau?». Y1 a3TuM npoueccom
3aBEpIIACTCS] yCBOCHUE TEMBI.

Peaxmust ankummpoBaHUS — 9TO PEAKITUS 3aMEICHHSI aToMa BOAOPoa B OEH30-
JILHOM KOJIbII€ Ha aJIKMJIBHBIA pauKall. ToIyol MOTy4YatoT JeTUAPUPOBAHIEM Tell-
Tana. [Ipu npomyckanuu aneTuieHa HaJ aKTHBUPOBAHHEBIM YIJIEM IIPU HATPEBAaHUH
OH TPUMEPH3YETCS U MPEBPAIACTCs B OCH30JI.

TBopueckoe MpUMeHeHHE
Yuutenb 3a7aéT BeIMOMHEHUE 12-T0O ympakHeHUs u3 61oka «IIposepvme uzy-
YEHHOEY.

Kak mooicno obbcHume peaxkyuio npucoedunenus Oen301a K NPponeny Ha 0CHOGe
npasuna Mapxognurxosa?

Obvscnenue:

PaccmoTpuM OeH30J1 Kak MOJIEKYJTY, COCTOAIIYIO0 U3 (DEHUIILHOTO pajuKaia u
aroMa Bojopoza. [Ipu peakuuu npucoeauHEHUsT 3TOM MOJIEKYJIBI K MPONEHY aToM
BOZIOpOJIa MPUCOEANHSAETCA K aTOMY YIVIEpoja C ABOMHOM CBS3bIO, UMEIOIIEH Hau-
OoJpIIIee YMCI0 aTOMOB BOIOPO/IA, & paAUKall (PeHMUI — K aTOMY YIJIepojia C JIBOMHOMN
CBSI3BI0, 00NIAAIONICH HANMEHBIITUM YHCJIOM aTOMOB BOJIOPO/IA.

CH -~ CH,
CH,

+ CH,=CH —CH, — ts

n30mponriIOeH3051 (KyMoIn)



OuennBanue u peduiexcusi

C nenbto pedrieKcun yuauTesb 3a1aET BBIOOPOYHO BBITIOJIHEHHE HA YPOKE yIpaK-
HeHU u3 05oka «/Iposepbme uzyuennoey, a OCTalIbHbIC 331aT HA JIOM.

OneHnBaHre IPOBOAUTCSA HA OCHOBE KPUTEPHUS: pa3bsACHeHUe

I ypoBenn 1II ypoBenb IIT yposens IV yposenn

C TIOMOIIIBIO YUHTEIISI C 3arpyHEeHUSIMU C ommbOKamMu co- TpaBuiIbHO COCTABIIAS
COCTaBJISisl yPABHEHMsSI | COCTABIISISL YPABHEHUSI | CTaBIISISL yPaBHEHHS YpaBHEHUsI PeaKinii

PpeaKIuil Moy YeHus peaKiuil MoNydeHusl | PEeaKI(|il MOy YeH s MOJTyYEHHs YIIIEBOJIO-

YIJICBOIOPOIOB Psijia YIJICBOIOPOJIOB Psifia | YIIEBOJIOPOIOB psizia ponoB psina 6eH3oIa,
OCH30J1a, pa3bsACHSCT UX | OCH30Ma, pa3bsCHICT | OCH30Ja, Pa3bsICHSICT Pa3bACHSET UX
(hu3MYECKHe CBOMCTERA. ux usnyeckue ux usnyeckue (u3nUecKre CBOMCTBRA.

CBOMCTBA. CBOICTBA.

YPOK 53

NMPE3EHTALINA

Hayunas gesareasHocTh akagemuka Ocuda MamenanueBa

YPOK 54-55

TEMA 4.8. XMMUYECKUE CBOUCTBA YITIEBOAOPOAOB PAAA
BEH30J1A

Cranpaprsi:
1.2.1. OOBsICHSIET B3aMMHOE BIMSHUE aTOMOB JIPYT Ha APYyra B HEOPraHUIECKUX

Y OpPraHWYeCKHUX BEUIeCTBaX.

2.2.1. CocraBnsieT ypaBHEHUS] XUMHYECKUX PEAKIMI C y4acTHEM HEOPTaHWYECKHX U
OpraHMYEeCKHX BEILECTB.

Heun o0yuenusi: OObsICHAAS B3aMMHOE BJIMSHUE aTOMOB B TOMOJIOrax OeHsona,
COCTaBJISICT YPABHEHHUSI COOTBETCTBYIOLIMX PEAKIIUH.

Hurerpanms: d. 2.1.3.

®opMbI 00yUeHHsI: KOJUIEKTUBHAS paboTa, paboTa B rpymimax

MeToabl 00y4eHHsi: MO3TOBOH IIITypM, METON bITHMHTBHAN, YTEHHE C OCTAHOBKAMHU

Pecypcebl: yueOHUK, cxeMma, https://www.youtube.com/watch?v=-jXgvinyHQY

I[J'IH U3YUYCHU TEMBI OTBCIACHO /IBa Yaca. HpI/IHHB 9TO BO BHUMaHHUEC, YUYUTECIIb Ha
TEPBOM YPOKE OPraHu3yCT U3YyUCHUC peaKLII/Iﬁ MNPUCOCANHCHHUA U 3aMCIICHUS YyIJIC-
BOAOPOAOB psAaa 6eH30J'Ia, a Ha BTOPOM YPOKE — p€aKIIuu OKUCJIICHHA.




I y4yeOnbIii yac
9TAIIbI YPOKA

MoTtuBanusa

C menpro MOTHBAIMM YYUTENb 3a0a€T HABOISILUE BOIPOCHL: «Kak 6bt dymaeme,
KaKas c6s3b MeHee YCMOUUUBAs. O8YX3JIeKMPOHHAS TT-C6A3b 6 MONEKyIe SMUleHd
WU WeCTNUIIEKMPOHHAS TT-C853b 8 MoAeKyle benzona? Kaxumu xumuueckumu ceoii-
cmeamu omauyaem OEH301 Hanuyue 6 e2o MoneKyie DeH30IbHO20 A0pa om smuie-
Ha?y Y4UTenb BBICIYIINBAET ONpeIeaEHHbIE OTBETHI HA 3TH BOIIPOCHI U HAIIPABIISET
BHUMAaHHUE Ha ONBIT B OJI0Ke «/essmenbHocmby. DTU OIBITHL B OTAEIBHOCTH IPOBO-
Iichk B 9-M kiacce. [ToaToMy, paboTast Mo puCyHKY, YYSHUKH JCNIAI0T BHIBOIBI O
pe3ynbTaTax OINBITOB. YUYEHHUKH OMPEEINSIOT, YTO €CIIU MPOIMYCTUTh ATUIIEH Yepe3
OpOMHYIO BOZY, TO OHa 00ECLIBEUNBACTCS, €CIH IPUIUTH OPOMHYIO BOAY K POOHp-
Ke ¢ OEH30JI0M, TO HUKAaKUX M3MEHEHHWH He mpoucxomuT. s Oonmee mHTEpEeCHOTO
MIPOBEACHNUS €ATEIBHOCTH YUYUTENIb MOXKET MOKa3aTh BUIE03aAMNCh ATUX peakLui.
OMBIT Ha PYCCKOM S3BIKE. VICITONmb3yeMblil MEeTO/ Ha3bIBaeTCs bUTMHTBHA (IBYS3HI-
yne). Jlanee yuutenb CTaBUT UCCIE0BATEILCKUN BONPOC: Kak MOHMCHO 0ObACHUMb
63AUMHOE GNUAHUE AMOMOE 8 20MON02AX OEH301A U NPOGOOUNb NO HUM PaACuémul?

IIpoBenenne uccjienoBanus

Yuutenb MOXET NMPOBOIUTH HMCCIEAOBATENBCYI0 pabOTy B TPyIIax METOAOM
YTeHHUS C OCTaHOBKaMHu. (7 3TOTO yumTenb 3a7aéT ydamuMcs MpOYecTh YacTH
TEMBI O PEaKIU 3aMelIeHNUs U, Jiellasi 3aMETKH 110 9TOH 4acTH, COCTABUTh YpaBHE-
HUS PEeaKIMid. YUYEHUKH 3aBEpIIAlOT ATOT 3Tan padoThl. Ha criemyronieii craauu uc-
CJICJIOBAHMUsI YUCHUKU BCE ATalbl Pa0OThI IIOBTOPSIIOT TOYHO TaK )K€ C YaCThIO TEMBbI
0 peaKIusIX MPUCOeTNHEHHS.

O0MeH 1 00cy:x1eHHe HHpoOpMAMHT

Ha sToM aTarne ypoka y4eHUKH MIPECTABIAIOT pPe3yabTaThl UCCIEI0BaHHH 1 00-
CYXKIAIOT HX, 33JaBas BOIPOCHI Ipyr APYry. YUHUTENb CIEOUT 3a OOCYKICHUEM U
Jenaet AJst ce0st BBIBOIBI O TOM, YTO ObUIO HEMIOHSTHBIM, YTO BBI3BAJIO TPYIHOCTH Y
YYEHUKOB.

BriBoaABI 1 00001IeHUSA

Yuurens 00bSICHAET TO, YTO HE TOHSIIH, YYEHHKH, BHOCHT ACHOCTh. OcobOeH-
HO oOpaliaeT BHUMaHNE Ha IPOYHOCTh T-CBS3H B MOJIEKYJIe OCH301a, Ha TPYAHOCTh
MPOTEKAHMS PEAKIUI MPUCOCTUHEHHS MOJIEKYl OeH30J1a, B3AUMHOE BIIMSHHE aTo-
MOB B TOMOJIOTax O€H30I1a, MPUYUHY IPOTEKAHUS PEAKIINN 3aMETIECHU.

TBopuyeckoe NPpUMEHEHHUE
Yuurens 3amaét BoinoaHenue 10 u 12-ro ynpaxHenui u3 Onoka «/Iposepome
U3YHEeHHOe ).



Cocmasvme CXemy, noib3ysACco cmpeikamu u OAHHBIMU AYEUKAMU:

IIporexaer npu
HArpeBaHHH B

npucycrsun FeCly

Iomyuaercs Peaxius Tonyuaercs
XJI0pOEH301T 3aMEIICHHS TEKCAaXJIOPLUUKIIOreKcaH

Ilporekaer npu
ITporexaer non Peakuus xnopupopanus Tlomyuaercs HArpeBaHuN B Peakuus
JIENCTBHEM CBETA GeHzoma TeKcaxJIopOeH301 MPUCYCTBUH AICI, TPUCOCIMHEHUS

Obwvscuenue:
CxeMa UMeeT CIICYIOIUI BH/I:

Gensoina

\

Peakuust X0prupoBaHus ’

Peaxims Peaxums
3aMeICHUs NPUCOCTMHCHHS
IIporexaer npu IIpoTexaer npu I
HarpeBaHuH B HarpeBaHuH B [porexaet nox
npucycteun FeCly npucycteuu AlCI; JICHCTBUEM CBETA

TTonyuaercs [Momyuaercs
XJIOpOEeH30 TeKcaxIopoeH3on

Tonyuaercst
TeKCAXJIOPLHUKIOreKCaH

Ha peaxyuio 3amewenust 1 mons bensona pacxodyemces 6 monei xaiopa, a Ha
peaxyuro npucoedurenus pacxooyemcs 3 moas xaopa. Oowvsacuume npudumy.

ObvscHenue:

[Ipu peakunu 3amMenieHUs] OT MOJICKYJIBI OCH30JIa OTIIEIUISIOTCS 6 aTOMOB BO-
Jopona (MakCHMaJIbHOE KOMYECTBO), X B3aMEH MIPUCOCTUHACTCS 6 aTOMOB XJIOpa.
OtneneHnble 6 aTOMOB BOJOPO/IA TOXXE COSAMHSIOTCS C 6-10 aTOMaMHU XJI0pa. 3HAUUT,
IIPH 3aMEIICHUN OAHOW MOJIEKYJbl OEH30Ja ISl PeaKUH HEOOXOOUMO 6 MOJIEKYI
Cl, (12 aroMoB xJI0pa) B MAKCUMAIILHOM KOJIMUYECTBE.

Cl
Cl cl
+ 6cl, BAICL + 6HCI
Cl cl
Cl
T eKCﬁXHOp6eH3OH

[lpu peaknuu NpUCOCAMHEHHS B MOJIEKYlIe OCH30lla Pa3pbiBacTCs T-CBS3b,
K KaXJIOMYy aroMy yIiepoia MpucoenuHsercs 1 arom xiopa. 3Ha4WT, TIPH PeaKiiu
IIPUCOCIIMHECHUS UL OHOW MOJIEKY/bl OeH30Ma HeoOxomumo Tpu Monekyisl Cl, (6
aTOMOB XJIOpa).




Cl

Cl Cl
+ 3¢l —hv,
Cl Cl
Cl
TCKCaxXJIOPUHUKIIOICKCaH

OuenuBanue u peduieKcust
VYuurens pedriekcuio NpoBOAUT, 00palIasch K KIaccy ¢ OJHUM BOIIPOCOM:

Bonpoc: Tlouemy B omiimume oT OEH30Jia TOJYOJI JIerde BCTYIAET B PEAKIUIO
3aMenieHus?

Omeem: Tomonoru OeH3011a, 0 CPABHEHHUIO C CAMUM OEH30JIOM, 3HAYUTEIHLHO
JIeTYe BCTYMAIOT B PEAKIUU 3aMEIICHUs. DTO OOBSCHICTCS B3aUMHBIM BIIMSHUEM
JIpyT Ha Jpyra aJKWIbHOTO pajiKaiia U OCH30JbHOTO siipa. B Monekyse OeH3omna
TM-3JIEKTPOHHAS] TJIOTHOCTH PABHOMEPHO pacIpeneicHa MEXAY BCEMH aTOMaMU
yoiepoaa. AJNKWIbHAS TPyIINa, BBEACHHAs B OCH30JIbHOE KOJIBIIO, HAPYIIAET PABHO-
MEpHOE pacmpeesieHre ICKTPOHHOHN IIIOTHOCTU. B pesynprare 3Toro aeKTpoHHas
TUIOTHOCTH B MOJIOXKEHUSIX 2,4,6 (OpTO - , Tapa - ) yBeJIUUNBALCTCs, M aTOMBI BOJIOPOIa
MIPH 3TUX aToMax yriiepoJa JIETKO 3aMeIlaloTCsl.

OneHnBaHNEe IPOBOJUTCS HA OCHOBE KPUTEPUSL: COCmasiienue ypasHeHull

I ypoBenb II ypoBeHs IIT ypoBenn IV yposens

C NOMOUIBIO YUHUTEISt C 3arpyIHeHUSIMU C ommbkamu o0wsicHsis | [loapoOHO 00BACHSSA

00BSICHSIS B3aHMHOC
BIIMSIHUE aTOMOB B
romororax OeH3ouna,
COCTaBILSIET ypaBHe-
HHS COOTBETCTBYIO-

OOBSICHSIST B3aUMHOE
BJIMSIHHE aTOMOB B
romoiiorax 6eHzoina,
COCTaBJISICT ypaBHECHUS
COOTBETCTBYIOLIUX

B3aMMHOC€ BJIMSIHUEC
aTOMOB B romoJiorax
68H30J’[a, COCTaBJISICT
YpaBHEHMS COOTBET-
CTBYHOIIUX peaKL[PIﬁ.

B3aMMHOE BIIUSIHUE
aTOMOB B TOMOJIOrax
OeH3o11a, PaBUIILHO
COCTaBIISICT ypaBHE-
HHUE COOTBETCTBYIO-

LIUX peaKLuil. peaxuuii. HIMX PEeaKIHH.

II yueOnbIii yac

Cranpaaprsl:

1.2.1. OObsicHsAET B3aMHOE BIUSHIE aTOMOB JPYyT Ha JIpyra B HEOPraHUYEeCKUX
U OpPraHW9eCKHX BELIECTBaX.

2.2.1. CocraBinsieT ypaBHEHUS] XUMUYECKHX PEaKLUi ¢ y9acTHEM HEOPTaHUUECKHX U
OpraHMYEeCKHX BEUIeCTB ( YIIIEBOIOPOIOB).

2.2.2. IIpoBOUT BBIYUCICHUS IO YPABHEHUAM XUMHUYECKUX PEAKIIUM C ydyacTH-
€M HEeOpPTaHMUYECKUX M OPraHUYECKHUX BEHIECTB (yIIICBOAOPOIOB)

3.1.1. [IpoBOAMT 3KCTIEPUMEHTBI, OTHOCSIIIHECS K HEOPTaHNIECKUM U OpraHMIEeCKUM
(ymieBoiopoiaM) BeIecTBaM, TOTOBUAT TIPE3EHTAITHH.



Iean 00y4yenus: OObSCHSSA B3aMHOE BIMSHIE aTOMOB B TOMOJIOTax O€H3071a, COCTaB-
JI€T ypaBHEHHUs COOTBETCTBYIOIIUX PEAKLIH, IPOBOAUT COOTBETCTBYIOLIUE PACUETHI.

[IpoBoaUT 3KCIIEPUMEHTBI, OTHOCAIIMECS K XUMUYECKIM CBOMCTBaM OEH3071a.

Hurerpamms: ©. 2.1.3.

®opmbl 00yueHnsi: KOJUIGKTUBHAs padoTa, paboTa B rpymnmax

MeToab!l 00y4eHHsi: MO3TOBOH IITYpM, YTEHHE C OCTAHOBKAMH

Pecypceni: yueOuuk, npodupku, pactBop KMnO,, 6eH3011, TOTyO0s, KOHIIEHTPUPOBaH-
Hasi cepHast KHCIoTa, https://www.youtube.com/watch?v=pJ1hJBCaxhg

DTOT ypOK SBJISETCS MPOAOIKEHUEM TEMBI, U IOATOMY YUUTENIb HAYMHACT YPOK
C JICSATEIBHOCTH. YUECHUKHU OyayT HAONIOaTh M0 YYeOHUKY, KaK JIEHCTBYET pacTBOP
KMnQO, Ha GeH30J1 1 Ha €ro roMoJIora TOJIyoJl.

ITAIIbI YPOKA

OnbIT
Cpasnenue oeticmsus pacmeopa KMnO, na benzon u monyon.

Obopyoosanue: JIBe npobupku, cuptoBka, pactBop KMnO,, 6eH30:1, TOIYyOI, KOH-
[EHTPUPOBAHHAS CEPHAS KUCIIOTA.

Xo0 pabomei: B onHy u3 npobupok Haneiite 2 — 3 M1 OeH30I1a, 8 B IPYTYIO CTOJIBKO
xe Tonyona. [lorom B kaxkayro npobupky podassre 1 M 0,1 % - Horo pactBopa KMnO,
1 | Kamio KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTHI U OCTOPOKHO HarpeiTe. Y y4eHHKOB
CIIPAIKBAIOT, YTO OHU Habmronam. OHU PacCKa3bIBAIOT O CBOMX HAOIIONEHUSX.

Ecnn Her ycnoBuil 1y 1€MOHCTPALMU ONBITOB, TO YYUTENb MOXKET HCIOJIb30BaTh
BUJIC03AITICH ITUX OIBITOB U MIPOAEMOHCTPHPOBATH HA YPOKE.

IlpoBenenune uccjegoBaHus

Ha sTom sTamne yuntens Beaét paboTy B Ipynmax npu oMoy Metona «Yrenne
C OCTaHOBKaMM». YUYEHUKU HUCCICAYIOT pCAKIINU OKUCIICHUA U OTBEYAIOT HA IOCTAB-
JICHHBIC YYHUTCJIIEM BOIIPOCHI.

Oo0MenH u 00cy:kaeHHe MH(pOPMATMHA

Ha sTom sTane yuamuecst 1eMOHCTPUPYIOT CBOIO paboTy, KOTOpasi SIBISETCS pe-
3yJBTAaTOM HCCIICIOBAHUI U BEAYT 00CYKACHUS, 3a/1aBasi BOIIPOCHI IPYT APYTy. Y4uu-
TEJIb CIEIUT 32 XOAOM OOCYKICHHU U MPOSICHSET, YTO HEMOHITHO yYaIluMCH.

BpIBoALI 1 000011IEHUSA

VYuutens, 00bACHSSI HETOHATHOE, 0COOEHHO YCIOBUS NPOTEKAHHS PEaKHi IPH-
COCIIMHEHHS, OKHUCIICHUSI, elé pa3 jeaeT 0000meHus 1 3aJaéT BBIITOJTHEHUE OJIOKa
«Ymo evl usyuunu? »



B otnmume ot 6eH30ma, STHIOSH301 BCTYIMAET B PEAKIUI0 OKUCIICHUS C pac-
TBOPOM IE€pPMaHraHaTa Kajaus. beH301 B OTIMYKE OT TOIYOJIa HEe BCTYIAaeT B PEaK-
IO C PAaCTBOPOM IepMaHraHara Kanus. [lox neficTBueM cBeTa OSH30JI BCTyMaeT
B PEAKIHIO MTPUCOEAMHEHHUS C XJIOpOM. BeH3011 ¢ a30THOM KHMCIIOTOW BCTYMAaeT B

PpCaKIuIO 3aMECIICHUS.

TBopueckoe NpUMeHeHHE
Ha stom aTarme ypoka yanrtens 3a71aét BeinonHeHune 11-ro ynpaxuenns u3 Oioka

«lIposepvme uzyuennoey.

Ipu eopenuu eexcana u 6eH301a npu OOHUX U Mex dHce YCLo8UAX beH301 20pum boee
Konmswum niamenem, yem eexcat. Cesicume 9mu CEOUCMEA CO2NACHO UX COCMABY.

Obwvacuenue:

ITo cpaBHEeHHIO C TeKCaHOM MaccoBasi 10J1s yrepoda B O6en3one Oonbiias. Ilo
9TOH NPUYKHE NTPH TOPSHUU TeKcaHa M OEH30J1a IPU OTHUX M TEX JKe yCIOBUSIX OeH-
3051 TOpUT O0JIee KONTSIIUM IUIAMEHEM, YeM I'eKCaH.

OuenuBanue u peduieKcust
C uenbio pedekcun yuuTenb 3a1aET BBITOTHEHNE HA YPOKE HEKOTOPBIX YIpakK-

HeHUH n3 6noxa «/Iposepbme uzyuennoe», a OCTaIbHBIE 3aJaET HA JIOM.
OrneHnBaHne MPOBOJUTCS HA OCHOBE KPUTEPHUEB: NPOBOOUM pACHEMmbl, NPOBO-

oum IKCnepumenmal.

I yposenn

II ypoBenb

III ypoBenn

IV ypoBenb

C nOMOMIBIO yYHTeIs
OOBSICHSS B3aUMHOE
BIIMSIHUE aTOMOB B TOMO-
norax OCH3011a, COCTaB-
JISIeT YpaBHEHHUS COOT-
BETCTBYIOIINX PEaKIuii,
IIPOBOIUT PACUETHI IO
ITUM PEAKIIHIM.

C 3aTpyqHEeHUAMHU
OOBSCHSIST B3aUMHOE
BIIUSIHUE aTOMOB B
roMoJiorax OeH3oa,
COCTaBIISICT ypaBHe-
HUSI COOTBETCTBYIO-
IIMX PeaKnuii, IpoBo-
JIAT Pacu€Thl 110 9TUM
peaKIusIM.

C omubkaMu
00BSCHSIS B3aHMHOE
BIIMSIHME aTOMOB B
roMoJiorax OeH3oia,
COCTaBIISICT ypaBHE-
HUS COOTBETCTBYFO-
[IUX PeaKIni, MpoBO-
JTAT PACYETHI 110 ITHM
peaxmusm.

[Moxpo6HO 00BsICHSS
B3aMMHOC BIIHSHUC
aTOMOB B TOMOJIOTax
OeH301a, MPaBHIEHO
COCTaBJIsICT ypaBHE-
HHSI COOTBETCTBYIO-
IIUX PeaKiHyii, MpoBo-
JIUT PACYEThI [0 ATUM
PEaKLHUSIM.

C NOMOIIBIO yUUTeIIs
[IPOBOIUT IKCIIEPUMEH-
ThI IO XUMHUYECKUM
cBoiicTBaM OeH30JIa.

C 3arpytHeHUSIMU
MPOBOJUT JKCIIC-
PUMEHTBI [10 XUMH-
YEeCKUM CBOMCTBaM
OeH3oma.

C omubkaMu
MIPOBOIUT
3KCIEPHUMEHTBI
10 XUMHUYECKUM
CBO¥MCTBaM OeH30J1a.

IpaBUIIbHO TIPOBOIUT
IKCIIEPUMEHTBI
110 XUMHUYECKUM
CBOMCTBaM OEH30J1a.




YPOK 56

TEMA 4.9.CTUPON

Cranaaprel:

1.1.1. Pa3bscHsieT cocTas, cTpoeHUE, PU3NUYSCKUE CBOIMCTBA BEIIECTB (HEOP-
TaHUYECKUX M OPTaHUYECKHX ), TOTOBUT IPE3CHTAIIH.

2.2.1. CocraBiseT ypaBHEHUS XUMUYECKUX PEAKITUN C y9acTHEM HEOpraHude -
KUX U OPTaHUYECKUX BEIIECTB.

Heap o0yuenusi: OObsACHAS COCTaB, CTPOEHHUE, (PU3NIECKHE CBOWCTBA CTH-
poJla, COCTaBIISIET YPaBHEHUS PEAKIUH 110 MTOJIYYCHHIO 1 XUMUYECKUM CBOWCTBAM
CTHpOIA.

Hurterpanus: &. 2.1.3.

®opMbI 00ydeHHUsI: KOJIJICKTHBHAs paboTa

MeToabl 00yueHHUsi: MO3TOBOH IITYPM, BbIBEJIEHHE MOHATHS, HHTEPAKTHBHAS
JIeKIms, metond « T

Pecypcwbl: yueOHUK, pUCYHKH

IOTAIIbI YPOKA

MoruBanus
Mg Toro, 9TOOBI BRI3BATh MHTEPEC yUAIIUXCS K M3YYCHUIO TEMBI, yUUTEIb Jie-
MOHCTPHUPYET HIKCITPUBEICHBIC PUCYHKHU.

Kaxoe coedunenue mooicem 0vimv Colpbém npu U320MoGieHuy uz0enutl, noxa-
3aHHbIX Ha pucynke? 1locie BBICTYIIMBAHUS OMpPENeAEHHBIX OTBETOB YUUTEIh CTa-
BUT HCCIIEIOBATEIBCKII BOMIPOC: Kakx MOJCHO pazwscHums cocmag, cmpoenue, gu-

3UYecKue ceolCmed cmupoid, U KaKk MOJCHO cocmaeums ypaeHeHUusl peam;uzi no no-
JAYYEHUIO U XUMUYEeCKUM ceotcmeam cmupozza? Vaurensb BBICJIYIIMBACT TUIIOTE3BI.




ITpoBenenne uccaeg0BaHUA

Janee yuntenp U3 MpenpIAyNX TeM HaOMUHAET PO BHHWIBHBINA pajuKail U ¢e-
HUWIBHBIN pajiiKajl, KOTOPhIA MOMy4YaeTCsl OTLICIUICHUEM OIHOTO aroMa BOAOpOIa OT
MOJIEKYJIBI OcH30J1a. MEeTOIOM MHTEPAKTUBHOM JICKIIMH YUUTEIb PA3bSICHSICT CTPOCHHE
MOJICKYJIbl BUHIJIOCH30J1a, €r0 COCTaB, THOPUIHOES COCTOSIHHE BCEX aTOMOB YITIEpOna,
¢dmmdeckue coiictBa. Pazpschser, uto ero odmas dopmyna C,H,, ¢ He gBisercs ro-
MoJtoroM OeH3ona. Jlanee yunrenb 3a1a€T 3aBepIICHIE CXEM PEaKIIHiA, TAHHBIX B OJIOKES
«/lesmenvrocmoy. B Onoke 1atoTcst cxeMbl OPOMUPOBAHUS U TIOJIMMEPU3ALIUH YTUIICHA,
KOTOPBIC TOJDKHBI 3aBEPITUTE YUAITACCSL.

CH,=CH, + Br,— nCH,=CH, -

[anee yJarmmecs 1o W3BeCTHBIM UM 3THM YPaBHEHHMSIM PEaKIid 3aBEPIIAIOT COOT-
BETCTBEHHO YpaBHEHHsI OPOMHUPOBAHUS 1 TIOIMMEPHU3AIIIH CTHPOJIA.

CH=CH, CH=CH,

+ BI'Z n t, KaT.

Ipu momomn Metona «T» ToKa3bIBaIOT pa3HUITy OEH30i1a ¥ CTUPOIIA.
benzon  Crupon

Wccnenosanue npoBoautcs B (opMe KOJUIEKTUBHON padoThl, «T» oTMeuaroT
Ha JIOCKE WX Ha paumgapTe. Ydaruecs BEIIBIIOT pa3HUILY dTHUX BemecTB. [anee
OHM YWTAIOT YaCTh TEMbI, 03HAKAMITUBASICH C €€ COJePIKaHUeM, JeNaf0T 3aMETKH.

O0MeH 1 00cy:k1eHHe HH(popMAMH
Y4eHUKH MPECTABISIIOT UCCIIE0BAHUS U TPOBOIST OOCYKICHUSI.

BoiBoabI ¥ 00001IIEHHSA
Yuaurtens 3a1aéT BBITOIHEHHUE 3alaHuUs U3 OoKa « Ymo ebt usyuunu? ».

CTHpos COCTOUT U3 (PEeHHIIOBOTO ¥ BUHUIIOBOTO PaJMKaNoB. B ero monekyne
nmeercs 24 sp* TuOpuaHBIe OpOUTa M. BUHMIOEH30T B OTIIHYKE OT O€H3051a 00€ec-
1BeuyrBaeT OpoMHyIo Boxy. [lonmumepu3aiiieii CTUpPOIIa MOMYYal0T MOJIHCTHPOI.

TBopueckoe NpUMeHeHue
Yuurenb 3a1a€T BHIOTHEHHUE 9-TO yIipaskHeHUs U3 Onoka «/Iposepvme uzyuen-
Hoey.



Tlepexpvisanue Kaxux d1eKmMpOHHLIX OpOUmManell N HUNCEYKAZAHHBIM CXeMAM
coomeemcmayem 00pazo8anuto cesasell 6 monexyie cmupona? Qbocuyime ceoll
omeen.

Obvscnenue:

B monekyne ctupona nmerorcs 4 pa3Hble CBSI3H:

1. 6-CBsI3b MEXKAy aTOMaMHt yriiepofa. OTU CBS3U 00pa3yroTcsl EPEeKpPbIBAHUEM
sp? TuOpuaHbIX opouTainei (7).

2. G-CBSI3U MEXK]y aTOMaMHy YIJIepoJia U BOJOPO/a. DTH CBS3U 00pas3yroTcs Tie-
pEKphIBaHUEM sp*> THOPUIAHBIX OpOUTAIICH aTOMOB yIieposia U s OpOHUTaieii aToMOB
Bozopona (2).

3. T-CBsI3b MEXJy aTOMaMH yIlIepoa. JTa CBsi3b 00pa3yeTcs NepeKpbIBAHUEM P
opbOwuTaneit 1Byx aroMOB yrieposa (4).

4. beHszoinbHOE spo. DTa CBs3b 00pasyeTcs NepeKpbIBAHUEM p opOuTaiei
LIECTH aTOMOB yriiepoza (6).

OuenuBanue u peduiekcust

C nesnpro peduieKkcuy yuuTelb IpeularaeT BhIIOJIHEHUE Ha YPOKE YacTH YHpPak-
HeHul u3 Onoka «lIposepvme u3yuenHoe», a OCTANIbHbIE YIIPAKHEHUS 3a0aET Ha JOM.

OneHuBaHKE NPOBOJUTCS HA OCHOBE KPUTEPHUSL: cOCmagienue ypagHeHull.

I ypoBenn II ypoBens IIT yposenn IV ypoBens
C nomomipko C 3arpynHueMm C ommbkamu [logpoGHO pa3bscHssL
YUUTEIS pa3bsCHsIS Pa3bsCHsIS COCTaB, Ppa3bsCHSS COCTaB, coCTaB, CTPOCHHE,
COCTaB, CTPOEHUE, cTpoenue, pu3n- cTpoenue, Gpu3u- ¢u3nIeckne cBoicTBa
(u3uueckue CBOUCTBA YECKHE CBONCTBA YECKUE CBONCTBA CTUPOJIA, COCTABIISAET
CTHPOJIA, COCTABIISIET CTUPOJIA, COCTABIISET | CTUPOJIA, COCTABISACT | YPaBHEHHs pEaKIUii
YpaBHEHHS peaKIIii YPaBHEHHUS peakuii | ypaBHEHUS peakuuit TI0 €TO MOTyYESHHUIO
TI0 €T0 MOIYYEHHIO 1 TI0 €TO MOTYYESHUIO U | TIO €ro TOMY4EHHIO 1 1 XUMHUYECKUM
XMMHYECKUM CBOICTBaM. XUMHYECKUM XHUMHYECKUM CcBoOifcTBaM.
CBOMCTBaM. CBOUCTBAM.




MAJTOE CYMMATUBHOE OLUEHUBAHUE - 5 (MCO - 5)

1. CoenuiHeHNEM KaKUX PaJHKaIoOB MOIy4aeTCs TOIYOm?
1. aTun 2. OeH3m 3. MeTun 4. BUHUI 5. dheHun
A)1,2 B)3,5 0)2,4 D)1,5 E)4,5

2. Kakue peakiuu He poTeKaroT?

H,C—CH,

1. || +cl e 2. CH,+H, e,
H,C—CH,
CH2 CH
3. Hz? ICHZ + HBr . 4. HC\ CH, + H, ——
H,C CH
: \cﬁ ’ H,C— CH,
2

A)1,2 B)3,4 O1,4 D)2,3 B3

3. [louemy pH MOTHOM JETUAPUPOBAHUH | MOJISI METHIIIIMKIIOTEKCAHA B TOIYOII,
BBIZICIISIETCS 3 MOJISI BOIOPO/A, a TIPH JETHAPUPOBAHUN | MOJIS TenTaHa B TOIYOII,
BBIIETISIETCST 4 MO Bostopoa?

4. Tlpu MOMOIIN KaKMX PEAKTHBOB MOXXHO OTJIMUYHUTD BEIIECTBA HAXOMSAIINECS B
pasHbIX TPOOUPKaAX JAPYT OT Apyra?

1. GeH301 U CTHPOT a. OpomHast Bozia

2. GEH30J1 ¥ TOTYOIT b. pacTBOp MepMaHraHara Kajws

3. TOJIYOJ U CTHPOI

A) 1-a; 2-a,b;3-b  B) 1-b; 2-a, b; 3-a C) 1-a, b; 2-a; 3-b

D) 1-a,b; 2-b; 3-a  E) 1-a; 2-b; 3-a, b




Yucto aToMOB yrite- Yucno ceasei
Bemectso
I B LTS [Monspueie Henonspueie
IMuknoankan a 8 y
Ankan a—1 X 2

Breruucnure cymmy x +y.

6. Onpenenute HopMyIy IUKIOATIKAHA, TOIYYSHHOTO B3auMoeiicTBueM 5,4 r nu-
OpomaiikaHa ¢ Zn, B3IThIM B H30BITKE.

Cl Cl Cl Cl

L] L] L]

{CHz—CH ~CH,~CH,~CH, + Zn—-} {CHz—CH—CHZ—CH—CHz + Zn—’}

Brmimure Bricka3bIBaHUS B COOTBETCTBYIOIIHNE ITYCTHIC KIIETKHU.

1. TTomryuaetcst METHIILIMKIOOy TaH

2. IomygaeTcst IMUKII0ATKaH, B MOJICKYJIE KOTOPOTO 5 HEMOJISIPHBIX G-CBA3CH
3. Ilony4aercs NUKIIOaIKaH, B MOJIEKYJIE KOTOPOTO 2 METHIIBHBIE TPYTIIIEI
4. IlonyyaeTcs HUMKIOANKaH, B LIMKJIE KOTOPOro 3 aToMa yriiepoaa

8. Hammumre ypaBHEHUS peakiinii, COOTBETCTBYIOMINX KaXIOW CTAIUH CXEMBI.

[uknoankan
Anken
4’
AnkuH
AJKUITaJIOreHU,T




9.A+B —“ 5 yrun6enzon + ...
B + narpuit —> n-Oytan + ...

Omnpenenute Bemectsa A u B.

10. ITepekppiBaHUE KaKUX AJICKTPOHHBIX OpOUTANICH B HIDKEYKa3aHHBIX CXEMaXx CO-
OTBETCTBYET 00pa30BaHHMIO CBs3eil B MoseKyse Tomyona? O00CHYHTE CBOU MBICITH.

11. TIpennoxure crnoco6 momydeHus: OEH3071a U3 LMUKIONPONAHA, MPOTEKAIOIIUN B

TPEX CTausAX.

12. Ha peaxnuro nosiHoro 3amenienus 1 Mons 6eHzona tpedyercst 6 Moneit Opoma,
a Ha peaxIuio MpUcoeTuHeHN — 3 Mot Opoma. OOBSCHUTE TPUUUHY ITOTO.




YPOK 58
C DINESVEEeen s syl RS [TolyueHue u XumuvecKue ceolicmea 6eH301a

)
\ PeakTuBBI U 060py10BaHHE: OCH30aT HATPHS, THIPOKCH]] HATPHS,
7€1, ra300TBOJHAs TPYOKa, CTyIKa, CTEK/IIHHAs MaJlo4Ka, CTaKaH 00be-

- MoM 100 M1, TpOOUpPKH.

cmecs CcHsCOONa
u NaOH

BOJa CO JIbAOM

Xoa padorei: 1-2 T OeH30aTa HATPUS W THAPOKCHAA HATPHS TEepeMelainTe B
CTYIKE 10 MBIJIEBUIHOTO cOCTOsIHUA. [loMecTHTe cMech B CyXyIO IPOOUPKY, 3aKPOK-
Te TTPOOMPKY Ta300TBOTHON TPyOKOW, CHAOKEHHOH MPOOKOH, U HAKIOHHO YCTaHO-
BUTE B JIANIKE IITAaTHBA. J{pyroil KoHen TpyOKH IOMECTUTE B IPOOUPKY — IPUEMHUK,
KOTOpasi IOMELIEHa B CTaKaH C JICASHOW BOION.

ITpoOupky co cMechio CHauaia HarpeBainTe paBHOMEPHO, a IOTOM CHJIBHO Harpe-
BaiiTe Ty 4acTh, TA€ HAXOAUTCS cMech. [ [omydeHHbII OeH3011 OIpeAeNTuTe Mo 3amaxy
U TopeHuto. [lJis 3TOro CTeKIISIHHYIO MAJIOYKY OITyCTUTE B TIOJIyUCHHYIO KUIKOCTh U
MOAOKIUTE HA CIIUPTOBKE.

JloGaBbTe B pa3nudHbIe MPOOUPKHU 5—6 Karenb MONTYIeHHOH KUAKOCTH. B oy
13 MpoOupoK mozieite 1-2 mur OpoMHOM BOIBL, a B IpYyTy0 1—2 M1 pacTBOpa mep-
MaHraHaTa Kajus U BCTPSIXHUTE IPOOUPKU.

— Hanuwume ypasnenue peakyuu 6en30ama Hampus ¢ SUOPOKCUOOM HAMPUSL.

— Kakum nnamenem eopum 6enson? Yem smo modxcno o6vsacHums?

— Ha kakoe seujecmeo noxoogic 6eH301 no c60e00pa3HoMy xapakmepy 2opeHus?

— Obecyseuusaem nu 6eH301 OPOMHYIO 800Y U PACMEOD NEPMAHAHAMA KA ?
OObsICHUTE IPUUHHY.




PA3JEAV

[IpupoaHbIE UICTOYHUKH YIJIEBOAOPOAOB

TEMA 5.1. OBLLUE CBEAEHUA O MPUPOAHbIX NCTOYHUKAX
YMEBOAOPOOOB

TEMA 5.2. HEOTb U EE MEPBUYHAA NEPEPABOTKA

TEMA 5.3.MOBTOPHAA NEPEPABOTKA HEOTEMPOAYKTOB
TEMA 5.4. KAYECTBO U MPUMEHEHVE HEOTENPOAYKTOB
TEMA 5.5. KAMEHHbI YTrOJib U EFO NEPEPABOTKA

CraHaapTsl, IpeAycMOTpeHHbIe UId peanu3amuu: 1.1.1., 3.2.1., 4.1.1.,
4.2.1.,4.3.1.

B sTom paznene yuenuku OyayT npuoOpeTaTh YMEHHs M HABBIKH O IPUPOA-
HBIX UCTOYHHUKAX yTJIEBOJOPOJOB. B 3TON YacTh mOMEIIEeHbl TaKue TeMbl, Kak
He(dTh, €€ mepBUYHAS U BTOPUYHAS IepepadOTKH, Ka4eCTBEHHBIH cocTaB HedTe-
MIPOAYKTOB, KAMEHHBIH yrojb 1 ero nepepadorka. [lo TpeboBanmsIM cTaHIaPTOB
Y4EeHUKU OyIyT FOTOBUTH MPOCKTHI U MPE3CHTALNN O MPUPOIHBIX HCTOYHHKAX
YIJIEBOJIOPOJOB, 00 UX NMPUMEHEHUH, 00 YUEHBIX, CHITPABIINX BaXXHYIO POJIb B
oOnacTé HePTEXUMHUH.




OBLUME CBEAEHUA O NPUPOAHBIX NCTOYHUKAX
YINMEBOAOPOAOB

Cranpapr:

1.1.1. Pa3wsicHsieT cocTaB, cTpoeHHe, (PU3NUECKHUE CBOWMCTBA BEIIECTB (Heopra-
HHUYCCKUX U OpFaHI/I‘iCCKI/IX), TOTOBUT NPE3CHTANU.

Lesb 00yuyeHusi: [0TOBUT MPE3EHTALMIO O IPUPOJHBIX HCTOUHHKAX YITIEBOIO-
POOB.

HUuTterpanms: ©. 2.1.3.

®opmbl 00yUyeHHsI: KOJUICKTUBHAsS paboTa, paboTta B rpymmnax

MeTtoabI 00yueHusi: KIacTep

Pecypcbl: ydueGHUK, pas3naTouHelii martepuan, Power Point, Active Inspire,
Mimio XP, Prezi, Colomea, SMART Notebook u T. 1. Poster, piumuapt

ITAIIbI YPOKA

MoTuBanusa

Yuuresns 3a OMH WK JIBa YPOKa HH()OPMUPYET YICHUKOB O TIOATOTOBKE IPE3EH-
Tauuid. [ 9TOro y4eHUKH 3apaHee 3HAKOMATCS ¢ UCCIIEA0BATEIbCKUM BOIIPOCOM:
Ymo bl 3HACmME 0 NPUPOOHBIX UCHOYHUKAX V21e8000po0os? 1lonydeHHbIe TUIoTe-
3Bl YUYUTEIb OTMEUAET Ha (IIUITIapTe.

IIpoBenenue npe3eHTAUHA

JIJ1 MOATOTOBKM NMPE3EHTAMM YUUTENh IPeAsIaraeT rpynmnaM po4uTaTb Mare-
pHai u3 yueOHUKa, a B ClIy4ae He0OXOIUMOCTH HCIIOIb30BaTh pa3aaTouHble MaTepu-
ajbl. A Tak K€ y4YEHUKH MOTYT MCIIOJIb30BaTh JOCTOBEPHBIE JIEKTPOHHBIE PECYPCHI.
B 3aBucumocTtu OT ycrnoBHH yYEHUKH MOTYT IMPUTOTOBHUTH AJIEKTPOHHBIA BapHaHT
Npe3eHTaly WK Ha IJIaKaTax, Ha Qiaumyapre.

[Inan mpe3eHTanMy yyamuxcs BBINIAIUT B HUKEYKa3aHHOM MOPSIJIKE:

1. IlpuponHbie HCTOYHUKH YIIEBOOPOAOB (MOXKHO 1aTh MeToaoM «Kiacrep»)
1.1. IlpupoaHslii ra3

1.2. IlonmyTHBIE Ta3bI

1.3. Hed1p

1.4. KameHHBIH yromib

2. 3HaYeHMe M Ba’KHOCTH NPHPOIHBIX HCTOYHHKOB YITI€BOIOPOJOB B KH3HH
JIIOfIei

2.1. 3naueHue MpUpPOAHOro rasa

2.2. 3naueHue MOMyTHOTO rasa

2.3. 3nauenue HePTH

2.4. 3naueHre KaMEHHOTO YT



Oo0MeH U 00cyxaeHHe HHPOPMATNH

YdyeHuku 3apaHee 3HaJM, YTO ITOT YPOK OyAeT B opMe MPEe3SHTAINH, TT0ITO-
My JI€MOHCTPHPYIOT TOTOBYIO IPE3CHTAIMIO. YUUTENh BBHICIYIIUBAET MPE3CHTAINU
Ka)XJIOW TPYIIIbI, 3aTeM BEAYTCs OOCYKICHHS MOTy4eHHON uH(OpMaLuii. Y4duTenb
COCTaBIIACT TAOIUILy KPUTEPUEB ISl OIICHUBAHUS YMEHUH yUaIIUXCs MIPU TPYTIIIOBOM
pabote. JlesTebHOCTD TPYIIT MOKHO OLICHUTHh Ha OCHOBE CIIENYIONINX KPHTEPHEB,
MOKa3aHHBIX B TAOMIHIIE:

I’pynms

Kputepun I rpynma

III rpynna IV rpynmna

I rpynmna

IIpesenranus

Odopmiienne

CoTpyiHHUECTBO

Bpewms

BriBoaABI 1 00001IeHUSA
VYyurens 000011aeT MHEHHUS YUaIIUXCA.

TBop4eckoe NIpUMEHEHHE
Yyurens npearaeT yyaluMcsl BBIIOJIHMUTDH 33JaHus 5 U 6, NpUBENEHHBIE B
6mnoke «/Iposepvme uzyuennoey.

OuenuBanne u peduiekcus

B nensx nporecca pediexcnn yauTenb IpeaiiaraeT BhITOIHEHNE YIIPaKHEHUH
u3 Onoka «lIposepome uzyuennoey. Ilpu HemocTaTke BpeMeHH yNPaKHEHUS MOTYT
OBITH TIPE/TIOKEHBI KaK JIOMAaITHee 3a/laHue.

OrieHrBaHNE TIPOBOIUTCS HA OCHOBE KPUTEPUSL: HOO20MOBKA NPEe3eHMayuis

I ypoBens II yposenn III ypoBenb IV ypoBenn

C MOMOIIBIO yUHUTEIS
TOTOBHT MPE3EHTALHIO O
TIPUPO/IHBIX UCTOUHMKAX

C 3aTpyIHEHUSAMHI
TOTOBHUT TPE3CHTALHIO
0 TIPUPOJHBIX UCTOY-

C ommmbKkaMu TOTOBUT
MPE3EHTAIINIO O MPH-
POIHBIX HCTOYHHKAX

[IpaBUIIBHO TOTOBUT
MIPE3eHTANHUIO O TPH-
POMHBIX HCTOYHUKAX

YIJIEBOOPOIOB. HUKaxX YIJICBOZOPOIOB. YIJIEBOJOPOIOB. YIJIEBOAOPOIOB.

YPOK 60

TEMA 5.2. HEOTb U EE NEPBUYHAA NMEPEPABOTKA

Cranaaprsl:

1.1.1. Pa3bscHsieT cocTaB, cTpoeHne, (U3ndecKie CBOWCTBA BEIIECTB (Heopra-
HUYECKHUX U OPraHMYECKHX), FOTOBUT IPE3EHTALIH.

4.2.1. O0ObscHseT PodIeMy 3arpsi3HEHUST OKPYIKaroIeil cpeibl HeOpraHNIeCKH-
MU U OpraHUYeCKUMH BeIeCTBaMH (YIIIEBOJJOPOIaMH ) 1 ITyTH PEIIeHHS 3TOH Mmpodire-
MBI, TOTOBUT IIPOEKTHI HAa COOTBETCTBYIOLINE TEMBI.




Leawb o0yuenusi: O0ObsicHsIeT U3MUYSCKUE CBOMCTBA He(TH, poliIeMy 3arpes-
HEHHS OKpYKaroIei cpeapl HePThio U He(DTEMPOTYKTAMH U TIYTH PEIICHUS ITOI
POOIEMBI, TOTOBHUT TIPOEKTHI.

HNurerpanms: ©. 2.1.3.

®opmMbI 00yUeHHs: KOJIIEKTUBHAS paboTa, paboTa B Ipymimax

MeTtoabl 00y4eHHsI: MO3TOBOM IITYPM, 00CYKAE€HUE, METO KyDOa

Pecypcsi: TepmomeTp, koin0a, ITaTUB, HArpEBaTeb, OCH3MH, Ta300TBOIHAS
TpyOKa, mpuéMHUK, https://www.youtube.com/watch?v=gYnGgre83CI;
https://www.youtube.com/watch?v=jkOWrtA8 T8

I9TAIIBI YPOKA

MoTtuBanus

Yyurenas MOXKET Ha9aTh YPOK MepedrcieHrneM (PU3ndecKuX CBOHCTB He(TH, J1e-
MOHCTpaIye He()TempOIyKTOB, KOTOPBIE €CTh B JJAOOPOTOPHH, TIOKa30M BHJIEO3AITHCH O
nepepaboTke HePTH. YUUTENb 3a1aET HCCIIENOBaTebCKUI BOTIPOC: «Kak ModicHo 00b-
ACHUMb uszuuecKkue ceolicmsea Heghmu, 3a2psa3Herue OKpyxcaroweli cpedsbl Heghmbio
U He(hmenpoOyKmamu u nymu e2o ycmpaHerus». Y duTeNb BBICITYIINBAET TUTIOTE3bI
U pa3naért rpymmnaM pabodre JUCTHI U TPOBEACHNS UCCIIETOBAHMS.

IlpoBenenue ucciieq0BaHUA

Yuurens 3a1a€T YTEHNE YaCTe! TEMBI C UX 00CYKICHHEM, ONPAITIBAET TEMY 110
BOIIpocaM. YUeHUKH paboTaroT Hax OlokoM «/[esmenvrocmby. B Olloke Toka3zaHa
cxeMa (hpaKIMOHHOM IMeperoHKH HeTH.

®PpakyuoHHas nepe2oHKa 6eH3UHA

Cobepute iprdop, TOKa3aHHEIN Ha puCyHKe. B miepByro komby momectute 100 Mt
OensnHa n Harpewte. [Ipn kaxaom noBeimennn TeMmeparypsl Ha 10°C, otaensiite
HOJTy4eHHbIE (PpaKiuu, OIpPeeIuTe UX Maccy, B3BECUB Ha Becax.

B 3aBucumocTy OT 1a00paTOPHBIX YCIOBUH, CXEMY U OIBIT JOJIKEH IIPOBOANUTH
UHCTPYKTOP. Eciin HET Takux ycJIOBHMH, TO YUUTENb MOXKET IOKa3aTh BUIEO3AIUChH
3TOTO Ipouecca.



[Mocne mpoBeneHust OnbITa (WM TIPOCMOTPA BUJIEO) YUHUTENb TIpejiaraeT IMpUroTo-
BUTB OTBETHI Ha BOMIPOCHI U3 O510Ka «JlesTenbHOCThY. Kakoe cyscoenue ModxcHo coenams
0 NIOMHOCMU NOTYYEHHBIX PPaKyull Ha OCHOBAHUU UX macc u 06vémos? Tlouemy c me-
yeHuem epeMenu yeenuuueaemcs memnepamypa kunenus cvecu? Ilocie orsera Ha Bo-
MPOCHI YUUTEINb TIpeyIaracT MOJICIMPOBaHIE Mpoliecca MEPBUYHOM epepaboTKi HeTH
METOZIOM Ky0a. Yuaruecs mporece JUCTHINISIINH, TIPOUCXOISIINN, B PEKTU(QUKAIOH-
HO KOJIOHHE, TIOK)KYT Ha CTOpOHaX KyOa. Takum 00pa3oM, YUeHUKH JEISTCs Ha IeCTh
TPYIII, ¥ KaXasi TpyIia paboTaeT Ha OHOM cTopoHe Ky0a. st ncemeioBaHus TpyIimam
JaroT 3amanust: | rpyrma — pekTudukanonHblid ra3, 11 rpynma — 6eH3uHoBast Gpakiys,
I rpymna — urpounHoBast ppakiust, [Vrpynna — kepocuHoBas Gppakiust, V rpyrina — ra-
3oiineBas ¢paxmus, VI rpymmna — ¢paxiums MasyTa. [pyIibsl 3aBepIiaroT UCCIICA0BaHUS
¥ MOTYT NPUKJICUTH 3aIIUCH K CTOPOHaM OOJIBIIIOrO Ky0a.

Oo0MenH U 00cy:k1eHre HHpopMann

Kasknas rpynma mpezacTasiseT cBOIO paboTy Ha cTopoHax KyOa. IIpoBomsrcs
o0cykaeHus. YuuTenb oOpaliaeT BHUMaHUE Ha TPYJHOCTH yJaluxcsi BO BpeMs 00-
CY)KJCHUM.

BriBoABI 1 00001IIeHUSA
Yyurens 00001IaeT MBICIH YYaIAXCS.

TBopueckoe NpUMeHeHHe

Yuutenb 3a0aT BBINOJIHCHHE 5 W 6-TO yOnpakHEHUU u3 Onoka «lIposepbme
UsyyeHHoex.

3asepuwume mabauyy.

Hedrenpoaykrsr OTtpacinu npuMeHeHus

Obwvacuenue:
3aBepIICHHBIH BapHAHT TAOIHIIBI MOKET UMETh CIICAYIOIIMHA BU/I:

HedrenpoayKThl 06J1acTh NPUMEHEHUS]

Tazosas ¢pakyus (peKTHHUKALNOHHBIA
ras, ¢ Temneparypoil kunenus no 40°C,

B COCTaB KOTOPOTO BXOJAT YIJICBOLOPOABI
CH,4 — C4Hyy).

Panbie 5TH ra3el cxxurany GakeIsHBIM CII0COO0M.
B Hacrosiee BpeMst 3TH Tra3bl HCIOIb3YIOTCS B Ka-
YECTBE TOIUINBA ¥ XMMHUYECKOTO CHIPBSL.

[Ipu moBTOPHON TUCTUIIISIINY 3TOH Qpakuuu oTae-
Benzunoeas gppaxyus (TeMrepaTypa KUIMEHHS | JISH0TCA HEYTEMPOLYKTHI ¢ HEGOIBIIMM HHTEPBAIOM
7110 40 —200°C, B cocTaB KOTOPOH BXOJAT TeMIepaTypbl KUIICHHsT: IeTPOJeHHbI adup
yrieonoposl CsHy, — CiiHay). (40-70°C), aBuaIiMOHHBIC ¥ AaBTOMOOMIIbHBIC OCH3H-
uel (70-120°C).




Jluepounosas ¢gpaxyus (TeMmmneparypa Ku-
nenust 150 — 250°C B cocraB KOTOpOil BXO-
1t yraesomoponsl CgHig — Ci4Hsp).

Dra Qpaknys UCTIONIb3YeTCsl B KaYeCTBE TOILUTUBA
JUISL TPAKTOPOB, TPY30BBIX aBTOMOOMIICH H TEILI0-
BO30B.

Kepocunosas ¢ppaxyus ( Temmeparypa
xurenus 180 —300°C, B coctaB KOTOpoit

BX0aAT yreBonopoasl CioHys — CigHag).

Ota Qpakims UCTIONb3YeTCs B KaUeCTBE TOMJINBA
JUISl pEAKTHBHBIX CAMOJIETOB U PAKET.

Tazouins (TeMIiepatypa KUICHUS

Wcnonb3yercst B Ka4eCTBE JAU3CJIBHOI'0 TOIJIMBA.
270-350°C) Y

Ma3yT ucnosib3yeTcs: B KauecTBE TOIUINBA B KOTEIIb-
HBIX. Ero OCHOBHYIO 4acTh 3aHOBO HEPErOHSIOT B
BakkyMme (1107 HM3KUM JaBieHueMm). M3 masyra mo-
Jy4aloT conAposble macia (a N3 HUX JIU3EIBHOE TO-
IUIMBO ¥ CMAa304HbIC Macia), eazenur (OCHOBA KOC-
METHYECKHX M JICKapCTBEHHBIX NPENapaToB), napa-
¢hun (MCHONB3YIOT B NMPOU3BOACTBE cBeueil). [locie
JUCTHULIIAY MaszyTa OcCTaéresi TBEPIBIA OCTATOK,
KOTOpBIl Ha3bIBaeTcst eyoponom. ['yIpoH HIMPOKO
MIPUMEHSIETCS B JOPOKHOM CTPOMTEIBCTBE IPU ac-
(bansTHPOBAHUH JIOPOT.

Maszym

Hcnonvzosanue 6000pooa 6 agmomoounsx 8 Kauecmee moniued saeisiemcsi IKo-
Jo2uuecku 6onee 8bl200HbIM, YeM UCNONb3osanue benzuna. QbvacHume nPU4UHy.

Obvsacnenue:

Hcnonb30BaHne BOIOPOIA B aBTOMOOMIISIX B KAUECTBE TOTLTHBA SIBIISETCSI DKOJIO-
THYECKHU 00JIee BBHITOHBIM, YeM HCTIOB30BAHNE OCH3UHA, TOTOMY YTO B OKPYKak0-
YO CPely BBIOPACHIBACTCS OUEHb MAJIO BPEHBIX BENIECTB (YIIIEPOI, a30T, OKCHJIBI
Cepbl, YIIIEBOOPO/IbI), TAK KaK MPOAYKTOM €ro CrOpaHHs SBJISCTCS TOIBKO BOJA.

OuenuBanue u peduiekcust

C nenpio pedaeKcuu YUuTeNb MPEAIaraeT BBITOJHUTD YacTh YNPAKHEHUH U3
6noxa «/Iposepvme usyuennoe» B Kiacce, a OCTAJIbHYIO 4acTh JaéT B Ka4eCTBE J0-
MaIITHETO 33aHHUS.

OrieHMBaHKE IPOBOIUTCS HA OCHOBE KPUTEPHSL: 00BsCHEHUe

I yposenn

II ypoBenn

IIT yposens

IV yposens

C MOMOIIBIO YYHUTEIS
o0bsicHsIeT PU3N-
YECKHUE CBOMCTBA

He(TH, 3arps3HEHIE

OKpY>Karolei cpenbl

HePTENPOaYKTaMH 1

MyTH PELIEHUs ITON
poOIIeMBI.

C 3aTpygHECHUSAMH

00bsicHSCT QU3U-

YECKHME CBOMCTBA
He(TH, 3arpsI3HEHIE
OKpY>KaloLEH cpelibl
He(PTEPOTYyKTaMH U
IIyTH PELIEHUs ITON

pOOIEMBIL.

C ommbkamun
o0BsicHsIeT GU3H-
YeCKHe CBOWCTBA

HedTH, 3arpsA3HeHne
OKpyKaroleil cpenpl
He(TenpoayKTaMu U
IyTH PEIICHHs STOU
npo0GIeMbl.

IIpaBunbuO
00bsCHSCT QU3M-
YECKHME CBOICTBA

He(TH, 3arpsA3HEHHE
OKpY>KaIOLIEH cpelibl
He(PTEPOTYKTaMH U
MyTH pEeLeHUs! dTON
pOOIEMBI.




MNOBTOPHAA NEPEPABOTKA HEOTEMPOAYKTOB

Crangaprbl:

3.2.1. MoxenupyeTr cTpOeHHE U XUMUYECKHE TPOIECChl C Y4acTHEM YIJIEBOJIO-
POIOB.

4.3.1. Cobupaet cBefeHuUs, ATAET MIPOCKTHI U MPE3CHTAIMN O BUHBIX YUEHBIX B
obnacTu He(hTEXUMHUU.

Hean o0yuenus: Momeaupys POIECChl BTOPHYHON TepepadoTKu HEPTEpo-
JIyKTOB, TOTOBHT pedeparbl O BUAHBIX YUEHBIX B 001aCTH HEPTEXUMHUH.

HUnaTterpanms: ©. 2.1.3.

®opmbl 00yUeHUsI: KOJUICKTHBHAsS paboTa, paboTa B rpymmax

MeTtoabl 00yueHusi: MO3TOBOH IMITypM, OOCYXKICHHE, padoTa HaJl CXeMOU

Pecypcebl: yueOHUK, CXeMBI

9TAIIbI YPOKA

MoTtuBanusa

Yuurens HanpaisieT BAUMAHUE YYEHUKOB Ha IIEPBBIiA OJIOK. 371€Ch TOBOPUTCSI O TOM,
YTO YKCIIO aBTOMOOMIIEH pacTET ¢ KaKIBpIM TOIOM. B HacTosIee BpeMst KOJTMIECTBO MX
B MHpe OOITbIIIe OJHOTO MIJIIHAp/Ia, OSH3MH, TIOyYeHHBIH TP IIEPBUYHON MepepadoT-
ke HepTH HEe MOXKET YJOBJIETBOPUTH CIPOC HA TOTUIUBO. KaK MOJICHO y8eauuums
KOAUYECmB0 OEeH3UHA U Opyeux U008 MONIUGHIX NPOOYKmOos? YUUTeNb BBICITYIINBACT
OTBEThI Ha TOT HABOIAIIMM Bompoc. Jlanee cTaBUT nccienoBarenbckuid Bonpoc: «Kak
MOJICHO CMOOENUPo8ams npoyecc NOBMOPHOU nepepabomru Hedmenpooykmog?y.
[locne BeICTyIIMBAHUS TUIIOTE3 YUUTENb JEIUT KIIACC Ha TpU rpymibl. [ npoBenenus
HCCIIEIOBATEIIbCKOM pabOoThI TaET Onpe/IeIHHbIC YKa3aHHUsI.

IIpoBenenne ucciaea0BaHusA

Kaxxnas rpymnmna untaet mpo cebs cogeprkanue Temsl. [Iponecc BropudHoii mepe-
paboTku He(TEPOTYKTOB CMOICTHPOBAH B YUeOHHKE B BUIe cXeMbl. Kaxxnas rpyr-
na OyJeT ucciaeoBaTh IPOLEce, TOKa3aHHbIH Ha CXEME, 110 BEIOOPY YUHUTEs.

{ Bropuunas nepepaborka He()TEIPOTYKTOB }

4—[ Tepmuueckuit erKI/IHF}

[Kamnmmecmﬁ erKI/IHF}

N

Pudopmunr }




VYyamuecss OyayT NOpoBOAWTH HcchenoBanus: | rpymma — TepMmudeckuit
kpekuHr, Il rpynma — Karanuruueckuii kpekunr, [1I rpynmna — Pudopmunr OymyTt
MOJIEJIMPOBATh IPOLECCHI, KAK HA IIPUMEpax, NOKA3aHHbIX HHIKE.

Bropuunas nepepadoTka He(TEnpoIyKTOB

TepMUYECKHIA KPeKHHT 470 —550°C

tp
C16H34 CSHIS + CSHlb
TEeKCaJCKaH OKTaH OKT€H

Karamuriaeckuit KpeKHHD

CsHg LB CH, + C,Hy
OKTaH Oyran  OyTeH

C,H,p—2~ C,H, + CH,

Pudopmunr

OyTan 9TaH 9TeH
(S J
‘ Bropuunas nepepaboTka He(TEPOIYKTOB
. ' o N
TepMUYECKHUI KPEKUHT 450 -500C
Ipodykm Cocmas Gpakyuu
= Kpexunr-ra3 80% - yrnesonopozios C;-Cs
Karanutiaecknit Kpekuar (3 x40 %- wsocTpoetns)
Kpekunr-6ensns M3oankenst —25%, u3oaikans - 55%,
apoMaTHyecKue yrieBogopos - 20-30 %.
Jlu3enbHOE TOILIMBO (JIETKHii ra3oiib) | ApoMartnueckue yrieogopos - 40-80%.
Pugpopmunr [Iupoxas (pakus (TsKenbiii rasoiins) | KoHpeHcHpoBaHHbIE YieBOoposl - 40-60%.
- /

‘ Bropuunas nepepaboTka He(TENPOTYKTOB

Tepmudeckuii KpeKMHT o e R
R-CH, ——— + 4H,
Karanutiueckuit KpekuHr
R R
t, KaT.

. /

Pudopmunr

il

O0MeH 1 00cy:kIeHHe HH(pOPMATMHA
Kaxxnast rpyrmimna npezcrapisieT cBor padory. [IpoBousat oOcyxkacHus. Yuureinb
3alIOMMHAET TO, YTO HEMOHATHO YUEHHUKAM.




BriBoabI U 06001IeHIS
Yuutenb 00001IaeT MBICTH YIAITHXCSI.

TBopueckoe NpUMEHeHne

Yuurenb 3a1aéT BRITOIHEHHE 6-T0 yIIpakHEHUs U3 O10Ka «/Iposepvme uzyuen-
Hoe.

Kaxue sewyecmesa nonyuaiomes mepmuyeckum Kpexunzom nepmenpooykmos
npu paznodcenuu H-neuwmana? ObocHylime c80U MblCIU, COCMABIAL YPABHEHUs
NPOMEKAIOWUX PeaKyull.

Obvschenue:

B npouecce TepMHUECKOrO KPEKUHIa NPU PA3I0KEHUU H-TICHTaHa MOIYy4YaroTCs
cJenyIoUue IPOAYKThI: MPONaH, MPOMeH, 3TaH U 3TuiieH. IloroMy 4To mpoucxoauT
peaxius pa3ioKeHus H-TIEHTaHa. :

CsH,, — C;Hg + C,H,
CsH,, — CGHg + C,H,

OuennBanue u peduiekcus

C nenbio pedrekcun yIuTenb 3a1aéT 9acTh yIpakHEHNH n3 O1oka
«[Iposepbme uzyuennoe» BBHITIOIHATH HA YPOKE, @ OCTABIIYIOCS YacTh MPEAIaraeT
B Ka4€CTBE JIOMAITHETO 3a1aHMS.

OrieHrBaHNE IPOBOIUTCS] HA OCHOBE KPUTEPHSL: 10020MOBKA pedhepamos.

III ypoBenb IV ypoBenn

I yposenn

II ypoBenn

C moMomIBI0 yauTeIs
MOJIEIUPYS IIPO-
LIECChl BTOPUYHOU
niepepaboTKH He(Te-
HPOJIYKTOB, TOTOBUT
pedeparsl 0 BUITHBIX
Y4EHBIX B 00JIaCTH
HE(PTEXHUMHUH.

C 3aTpyqHEHUSMH
MOJICITUPYSI [IPO-
LIECChl BTOPUYHOU
niepepaboTKH He(TE-
MIPOAYKTOB, TOTOBUT
pedeparsl 0 BUIHBIX
y4EHBIX B 001aCTH
HeTexXUMHH.

CaMOCTOATETEHO
MOJIEIUPYS TIPO-
LeCChbl BTOPUYHOH
nepepaboTku HeTEe-
HPOJIYKTOB, TOTOBUT
pedeparsl 0 BUITHBIX
Y4EHBIX B 00JIaCTH
HEPTEXHUMHUH.

C J0TIONBHATENBHBIMA
(baxramu MoaeIHpYs
MIPOLIECChl BTOPUUHON
nepepaboTku Hedre-
IIPOJLYKTOB, TOTOBUT
pedeparsl 0 BUITHBIX

Y4EHBIX B 001aCTH
HeQTEeXUMUH.

Jlomaminee 3a1anue
[IpuroroBbre pedepar Ha TeMy: «Poib a3epOatioNCAHCKUX YUEHbIX 68 PA3GUMUL
Heghmexumuueckot nPoMbIULIEHHOCUY.

YPOK 62

MPE3EHTALIUA

Pa3BuTne HeTeXHMUYECKON NMPOMBILIJIEHHOCTH B A3epOaiigKane

B 310 Bpemst pehepatbl MOTYT OBITH TIPEACTAICHBI B 3JIEKTPOHHOH (hopMe.




KAYECTBO U MPUMEHEHUE HEOTEMPOAYKTOB

Cranpapr:

4.1.1. TOTOBHT MPOEKTHI W MPE3CHTANNH 110 MPUMEHECHUIO HEOPTaHUICCKUX U
OpraHUYECKUX (YTIICBOIOPOIOB) BEIICCTR.

ean 00y4venusi: [OTOBHUT ITPOEKTHI TIO MPAMEHEHUIO HE()TH M HEPTEIPOTYKTOB.

Nurerpaums: ®. 3.2.1.

®opmbI 00yUeHHsi: KOJUICKTHBHAS paboTa, paboTa B Tpymmax

MeToabI 00yYeHHsI: TIPOCKT

Pecypcpbl: yueOHUK, CXeMBI, (pumaapt

OOyueHue Ha 3TOM YPOKE ITPOBOJIUTCS METOIOM TpoekTa. Ha moaroToBky mpo-
€KTa YXOJIUT MHOTO BpeMeHH. [103ToMy 3TOT ypOK IUTaHUPYIOT Ha JiBa yaca. Ha mep-
BOM yueOHOM 4ace BEIOMPAIOT BOTIPOCHI JIJISl PACKPBITHS TeMBI (paboTa 1Mo cojiepixa-
HUI0), GOPMUPYOT TPYIIIIBL, NSJSIT 3aaHUS MEXK/Y Y4acTHUKaMu rpy1i. Ha BTopom
y4eOHOM Yace KaXKbll JEMOHCTPUPYET CBOIO MIPE3CHTAIINIO, TIPOBOIUT OOMEH, 00-
CYXJICHHUE, BBIBOJIbI U O0OOIICHUSI.

I y4eOnbIii yac

1.1. OcHoBHoii Bonpoc. (ITOT BOIPOC CTAaBUTCS TaK, Kak OyITO OH HE OTHOCUTCS K
Teme. Bo Bpemst oOcyskeHuii BompocoB OyAeT U3BECTHO, YTO Peyb MJIET O IPUMEHEHUH
HeTH U He(PTEIIPOIYKTOB. )

VYuurenp 3aJaeT OCHOBHOM Bompoc: «Pebsma, kmo s61semcst iuoepom cpeou 6ac?y»
EcrectBenHo, kaxplii BeiOepeT onHOro auaepa. Onpoc MOKHO MPOBECTH aHOHUMHO.
Ecaun ubé-To MM 3ByUMT Hallle, yuuTenb 3a1aeT Bonpoc: «/louemy 6bi 6b10panu UMeHHO
€20?» YUCHUKH JIal0T Pa3HbIC OTBETHI HA STOT BONPOC. YUHTENb MIPOAOIDKACT Oecemy:
«3nauum, oH obnadaem npesocxoOHbIMU Kayecmeamu tuyHocmu. Kax évi dymaeme, 20e
MOICHO NPUMEHUMb SMOMm Memoo evbibopa? Hanpumep, umo, no-eawemy, osnavaem au-
oep 6 sxonomure?» Ha 3T BONPOCHI YUCHUKH OTBETAT MO-PAa3HOMY. YUHUTENb JOIKEH
COCTaBUTb BOIPOCHI TaK, YTOOBI OJYYUTh OTBETHI, CBA3AHHBIE ¢ HEPTHIO U HedTenpo-
nTykrami. [ocre Toro, kak nosydeHbl HyKHbIE OTBETHI, OH BBIPAXKaeT CBOM MBICIIH: «3Ha-
YWT, Ha CETOJHAIIHNI JeHb JIMAEPaMU SIBISIOTCS. He()Th 1 He(hTENPOLYKThI. ABHALIMOH-
HBI OCH3MH 71 CaMoJIeTOB, MOMYYCHHbIH akagemMukoM HO.MamenanneBbiM, ChIrpat
no0eoHOCHYIO poiib BO 11 MupoBoii BoiiHe. 3HaUHT, OSH3MH SIBISETCS JIMACPOM CPEIH
HE(TEIPOIYKTOBY.

1.2. Bonpocsl k Teme

1.2.1. B uém npeBocxoAcTBO OeH3MHA HAJl IPYTUMH HE(PTENPOITyKTaMu?

1.2.2. Yro npon3oiaET B MUpe, eciii OSH3MH NCUE3HET Ha HEKOTOPOE BpeMsi?

1.3. Bonipochl k TeMe

1.3.1. KakoBa poip OeH3WHA B IBUTATEIIAX ?

1.3.2. Ot 9ero 3aBUCUT Ka4ecTBO OeH3MHA?

1.3.3. Yro Hamo cuenaTh IJIs OTyUEHUS BRICOKOKAYeCTBEHHOTO OeH3MHA?

VYuurens IenuT Kiacc Ha Tpu rpynmnbl. Kax o rpynmne qaét 3agaHust uccliieno-
BaTEIHCKOTO XapaKTepa.



I rpynma (uccnenyer 3a1aHusi, OCHOBAHHBIE Ha JIOTHYECKOM MBIIIJIEHUHN).
Toe npumensiiomes negpmenpodykmoi?

Il rpynmna (uccnenyer 3afaHns, OCHOBaHHBIE HA KPUTHYECKOM MBIIIUIEHUH )
Cpasnume negpms ¢ 3010mom.

III rpymnima (vccnenyeT 3a1anus, OCHOBaHHbIE Ha TBOPYECKOM MBIIIUIEHUH )
Vkaoicume nymu nonyuenus camozo 8blCOKOKA4eCmMEeHH020 DeH3UNA.

II yueOnbIii yac

Oo0MeH 1 00cy:k1eHre HHpopMann

Ha 31OoM ypoke yJaruecs 3aBepiiatoT paboTy HaJl IPOEKTOM. YPOK HauMHAIOT 00-
MEHOM U 00CyKeHrueM uH(popMaliy. [pyrrbl 1eNaioT Mpe3eHTalui CBOMX MPOEKTOB.
OnHu MOTyT 00paIaThes APYT K APYTY C MHTEPECYIOMMMHU UX BOIIPOCAMHU. ITa IIpe3eHTa-
IHs1 MOJKET OBITh B JTI000H (hopme, HarpuMmep, B ANIEKTPOHHOM, Ha T1aKaTax H T.J1.

BrIBoALI U 00001IIeHHSA

VYuurens 060011aeT MPe3eHTAUN KaXKI0W TPYIIIIHL.

IIpu pabote B mpoekTax HET HaJOOHOCTH MPOAYKTUBHOTO MTpUMeHeHus. [Ipu
3TOM KaXKIbII yUEHHK TIPOBOJUT CaMOOIIEHIBAHHE CBOEH PabOTHI.

OuennBanne u peduiekcus
OreHrBaHNe IPOBOIUTCS HA OCHOBE KPUTEPHSL: 10020MOBKA NPOEKMa

I ypoBens II ypoBenn IIT ypoBens IV ypoenn
C OMOIIBIO YUHTEIIS C 3aTpyaHEHUSMH CamocTOsSTEeTbHO OCHOBBIBasICb Ha
TOTOBHT HPOEKTHI MO TOTOBHT HPOEKTHI MO TOTOBHT MPOEKTHI | (haKTax TOTOBUT IIPO-
MPUMEHEHUIO He(TH U | TIPUMEHEHHI0 He()TH 1 10 MPUMEHEHHUIO | EKTHI 110 IPUMEHEHHIO
HEPTENPOIYKTOB. HE(PTEIPOIYKTOB. HepTH U HEPTE- HedTH U HEPTETIPO-
HPOJTYKTOB. JYKTOB.

I[OMaIl.lHee 3aaHue

VYuurens 3a1a€T BBIMOTHEHUE YIPaXHEHHUH O0Ka «/Iposepvme uzyuenmoey.

YPOK 65

TEMA 5.5. KAMEHHbIN YroNb 1 EFO NEPEPABOTKA

Cranpaprt:

3.2.1. MonenupyeT CTPOCHHE B XUMHYCCKHUE MPOIECCH ¢ YIaCTHEM yTIIEBOIO-
POIOB.

Leab o0ydyenusi: MomenupyeT npouecc KOKCOBaHUS KaMEHHOTO YTJIs.

HUuTterpanus: ©. 3.2.2.




@opMbI 00yUeHHsI: KOJUICKTUBHAs pa0doTa, padoTa B IpyIrimax
MeToabl 00y4UeHHSsI: BIBSICHUS TOHSITHSI, BOIIPOCHI
Pecypchbl: yueOHUK, paboure JUCThI, (hIumyapT

IOTAIIbI YPOKA

MortuBanus
Yuurenb, UCNOJIb3YysI METO/1 BBIBEJICHUSI IOHATHS, IPOBOUT BCTYILJIEHUE B TEMY.
VYuaiuecs, onvpasch Ha JaHHbIE CBOWCTBA, ONIPEACIISIOT CIPSITAHHOE M0J] BOIIPOCH-

TCJIBbHBIM 3HAKOM CJIOBO «KOKC».

B ocHOBHOM
COCTOHT U3
yriepoza

TTpupoaHbie 3anackl €ro
‘ PR 4.‘ GobIIe, YeM 3anackl

HeTH
Tsépnoe
TOIUTMBO

Janee yuurtenb CTaBUT HUCCIENOBATENILCKUI BOMPOC: «KaK MOJMCHO MOOenuposams
npoyeccovl KOKCOBAHUs KAMEHHO20 YA ?». BBICITYIINBAIOTCS THIIOTE3bI YIEHHUKOB.

ITonyuaercs u3
KaMEHHOTO YIJIst

IIpoBenenne ncciaenoBaHUA

Y4eHUKH TPOBOJIAT HCCIeNOBaHME B TpyInax. OHU YUTAIOT TeMY U pa3OuparoT
e€ cozmepkanue. YUHTeb MPOBOIUT HCCICIOBAHUE TIO BOIIPOCAM.

1. Ymo maxkoe xamernHuwlil y20oib?

2. Kaxue npodykmul noayuaomes npu KOKCO8AHUU KAMEHHO20 Yais?

3. Kaxosa ocnosnas yenv npoyecca KOKCOBAHUSL KAMEHHO20 Yens?

4. I'0e npoucxooum KOKCOBAHUE KAMEHHO20 Vel U CKOAbKO 8peMenu ONUmcs
amom npoyecc?

5. Umo agnsaemcs ocHOGHOU COCMABHOU YACMbIO KOKCa?

6. Kaxue npoyeccol npoucxoosm npu nepeutHbIX U 6MopudHbIX npespaiyeHusIx
npu KOKCOBAHUU KAMEHHO20 Yens?

7. Kaxue npodyxmur nonyuaiomes npu KOHOeHcayuu KAMEHH020 yensi?

8. Kakue ewé sewyecmea cooepoicamces 8 KAMeHHOM yene?

9. Kakue ewé ecmv cnocoowvt nepepabomxu KameHHo20 yas?

10. Ymo ucnonvzyrom 6 kauecmee MOMOPHO20 MONIUEa?

Ilocne orBeTOB Ha ATH BOITPOCHI YUCHUKU MOIACIIUPYIOT IMPOLCCC KOKCOBAHUSA
KaMCHHOTO YTIJIA. Cxema MOXET BBINNIACTD TaK:



IlepBuuHble npeBpalieHus (IepBUYHBIN ras3,
KaMEHHOYTOIbHAs CMOJa, Haphl KOKca)

KokcoBanue | ——

IToBTOpHBIE KpexuHr ankaHoB

MIPEBPAILEHUS

[Monumepusarys aiKkeHOB

}lernnpnpOBaHHe IMUKJIOAJTKAHOB

KonzeHcaius apoMaTnyeckux
YIJICBOIOPOJOB

O0MmeH u o0cyxneHue nHGopManu
YYeHUKH TPENCTaBISAIOT MOATOTOBIEHHBIE OTBETHI HA COOTBETCBYIOIIHE BOIPO-
CBI. YUHTEINb CIEIUT 32 MX OTBETAMH, OTMEYaeT BO3HHUKIIINE MPOOIEMHBIE BOIIPOCHI.

BriBoaLI M 00001IEHHSA
Yyurens emé pa3 00ObACHIET MOMEHTBI, B KOTOPBIX 3aTPYJHSIIMCH ydallluecs,
0000112€T OTBETHI HAa BOTIPOCHI.

TBopueckoe NpUMeHeHHue
Y4eHnkaM mpeasiaratoT BEIOIHEHNE 5 U 6-T0 ynpaxxHeHu! u3 0610ka «/Iposepsb-
me usyyeHHoey.

OuenunBanne u peduiexkcus
OrieHrBaHNE TIPOBOIUTCS] HA OCHOBE KPUTEPHS: MOOeIUpOBaHUe

I ypoBenn II yposenn III ypoBenn IV ypoBenn
C HOMOIIBIO YUUTeNs C 3aTpynHEHUsIMU C ommbkamu monenu- | IIpaBuiibHO Mozpenupy-
MOJIENIUPYET MpoIiec- MOJIENUPYET Mpo- PYET NPOLECChl KOKCO- | €T MPOLECChl KOKCOBa-
CBI KOKCOBAHHs KAMEH- | I116CChl KOKCOBAHHs | BaHHUs KAMEHHOTO yIVIA. | HHs KAMEHHOTO YIVIsl.
HOTO YIJIsL. KaMEHHOTO YTJIsL.

YPOK 66

OBOBLAIOLWUNA YPOK

O060061menne u3yyeHnoro B remax 4.1.-5.5.




YPOK 67

MAJIOE CYMMATUBHOE OLEHUBAHUE - 6 (MCO-6)

1. Ilepeuncanre mocaenoBaTeIbHOCTh (HPAKLUU, TOIyUYCHHBIX MIPH PEKTHPHUKALIIH
He()TH, C yMEHBILIEHUEM HX TEMIIEPaTyp KUIICHHS.

2. Uro takoe pudopmunr? Kakwme peakiui, B OCHOBHOM, IMPOTEKAIOT MPU ITOM
npouecce?

3. Pacnionioxute yriaeBoAOPO/IbI B MOPSIKE YMEHBIICHUS X OKTAHOBBIX YHCEI.
1.omunbenzon
2. H-eenmam
3. omunyukiozexcan
A)2,3,1 B)2,1,3 01,32 D)1,2,3 E)3,2,1

4. Kakue, B OCHOBHOM, TIPOJTYKTHI TIOTY4alOTCA MPU KOKCOBAaHUHM KAMEHHOTO YIS ?

5. Ha ckonbko npoueHToB (%) yMmeHbInaeTcs oObEMHAsi J0JS1 KUCIOPOAA, €CIU

B 3aKpBITOM moMerineHun 00béMoM 200 M3 cxxeub 2 M (H.y.) TIPUPOIHOTO rasza?
(mpuMUTE BO BHUMAHUE TO, YTO B COCTABE MPUPOIHOTO ra3a Mo 00bEMY COIEPIKUTCS

90% CH,, 4% C,H,, 6% N, u 00b€MHasT 07T KUCIOPOAa B BO3AYXE TOMEIICHUS
pasHa 20%).

6. Kakoii OeH3MH KaueCTBEHHEE: MOyUYSHHBIH MTPU MEPBUYHON MepepadoTKe HePTH
WY TIPY BTOPHYHOH 1epepaboTke HedTenpoaykToB? OOOCHYHTE CBOU MBICITH.

7. 3aBepnTe TaOIHILLY.

[Ipoueccsl, nporekaronue
IIpU BTOPUIHOH repepadoTke OCHOBHBIE TIPOIYKTHI IIpOIIeCcca
He(TETIPOAYKTOB




8. Kaxoii MakcuMasbHbIi 00bEM M? OCH3MHOBOH (DpaKIMU MOIYYUTCS TPH PEKTUDH-
karmu 20 M* Hedtu?

9. Bo Bpems mporiecca puopMHUHTa METHIIUKIIONCHTAH ITOJ(BEPTraeTCsl PeaKIUsIM
M30MEpU3aIUY U ICTUPUPOBAHUS, B Pe3yJIbTare 4ero mnoiayvaercs 0en3on. CocraBbre
COOTBETCTBYIOIINE YPABHEHHUSI PEAKIIHIA.

10. Ipemnoxute cxeMy noiydeHus: 6eH3071a U3 MPUPOAHOro rasa. Hanummure coor-
BETCTBYIOIME YPABHEHUS PEAKIIUN.

11. 3aBepmmTe TaOIMILY.

Hedrenpoaykrer O0nacTu MPUMEHEHHSI

12. Kakme BemiecTBa MONy4YarOTCS TEPMHUYCCKHM KPEKHHIOM HE(PTENPOIYKTOB
npu pas3lioxkeHuw H-mieHTaHa? OOOCHYHTEe CBOM MBICIH, COCTaBIIsISl YpPaBHEHHUS

MPOTEKAIOIINX PEAKIUHN.

YPOK 68

5OJIbLLOE CYMMATUBHOE OLLIEHUBAHUE - 2 (6CO-2)
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