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T PA3JEJI CTPOEHME OKCHJIOB, OCHOBAHHM, KUCJIOT U COJEN

TEMA 1.1. CTpoeHHe OKCHU/0B

m MoocHo a1u Ha ocHoge cocmasa sewecmaa onpedesims N0C/1e008aMeAbHOCb
coeduHeHUs1 amoMos 8 MoJ/ieKy/a1ax? B kakoli noc.1ed08ameabHOCMU COeQUHSIHMCS
amombl 8 mosekyaax C0O,, SOz, P,Os ? Ha umo caedyem o6pamumbs 8HUMAHUE 80 8peMS.
CoeduUHEeHUs1 amoMo8 MexHcdy co6oti?

Oxkcuibl, 00pa30BaHHBIC ATOMaMH HEMETAJJIOB, B OCHOBHOM BEIIECTBA MOJICKYJISIP-
HOro crpoenus. [1o 3Toii mpryrHe OHU O0JIAIAIOT HU3KOH TEMIIEPaTypOi IUIABICHUS U
kureHusi. OKcupl, 00pa3oBaHHbBIE aTo-

MaMH HEMETAJJIOB, B OOBIYHBIX YCJIOBH-
SIX — OTO B OCHOBHOM Ta3kbl, )KUJIKOCTH, a Auokcud kpemHusl - eeujecmso He-

TAaKXKE JIETKOIUIABKUE TBEPIBIE BEIIle- Mose- KyAspHo20 cmpoenus (6 meepoom
I cocmosHuu seuje-
crBa. Ilpu cocraBnennu TpaduIecKux cmeocamomnoli o & o di o di
GOopMyT MX MONCKYJ HAJO YYHTHIBAThH Kpucmasnauyeckou (\) (\) (‘)
TO, YTO YHCJIO CBs3eH, 0Opa30BAHHBIX pewémkoti). Ezo zpa- oo ki o4
—0O0—=3170—D1—0U—>1—
MEKTy aTOMaMH KHCIIOPOIa M HEMETall- puueckaz opmyaa ! ! !
gvipasicaemcsi caedy- 0 0 0
13, JOJKHO COOTBETCTBOBATH BAJIEHT- JOUJUM 06PaZOM: | | |
HOCTH HEMETaJIJIa, 00Pa3yIoMIEro OKCHI.
CcoO CO, SO, SO;
C=0 0=C=0 0=S=0 0=S=0
[l
@)

Ecnu Monexya okcuia COEpKUT JBa aT0OMa HEMETaJIa, TO 3TH aTOMbI COSIUHSI-
F0TCSl MKy cO00i TTOCPECTBOM aroMa KHucioposa. Jlanee Kakblit aToM HemeTal-
JIa COeIMHSETCS ¢ ONpeeIEHHBIM YHCIIOM aTOMOB Kucnopoaa. Hanpumep, coctaBum
rpaduyeckue popmyisl okcuIoB hochopa (Ha OCHOBE TPOCTHIX (POPMYIT) U TeMTAOK-
cuza quxJopa.

P,0O;, P,Os CL0;,
N 0 O\\ //O
O=P—0—-P=0 O//P—O—P\\O OO—//CI—O—CI\\—OO

IIpu cocmasaexuu epaguyeckux opmya okcudog azoma He NOAL3YHMCA COOMCMBYH0-
wumu npasuaamu. Hanpumep, coenacro npasuaam oasa N;Oscaedyem cocmasums epaguye-
cKy10 hopmyny, Komopas NOKA3AHA HUJCE.

N L0
N—O—N
o’ Yo

OdHako e coeduHeHUsIX a3om He nposis/siem 8oseHmHocms V u ama epaguyeckas gop-
Myna HenpasuavbHasi. B moaekyae N,Os medxcdy Kaxicovim amomom asoma u d8yms amomamu
Kucsopoda obpaszyemcsi He dge T-C8513U, @ MpEXyeHmpo8ast 0e10Ka1U308aHHAS C8513b, U 2pa-
duueckas opmyna umeem 8ud, NOKA3AHHIU HUJICE.

Oy ,0
N—0-N
0" ~0

B N;0Os sasnenmHocmo azoma pasHa IV, a cmeneHb oKuc/eHus +5.




I PA3IEJI CTPOEHME OKCHUJIOB, OCHOBAHW, KHCJIOT U COJENA

ﬁ',

CocraBsl BemecTB CO, u SO, moxoxu (X0,). 'padpudeckre popmysbl cocTaBIs-
I0TCS TOXKE OX0XKHUMH.
Co, SO,
0=C=0 0=S=0

OAHaKO, mapocTepKHeBble MOJeJIY, TOJIHOCTbIO OTPaXKarlue HCTUHHbIE (l)Op-
MbI 3TUX MOJIEKYJI, OTJINYAKTCAH.
CO, SO,

==€@ o'

Kak modcHo 06BsicHUMb pasHuyy 8 cmpoenuu moaekya €0, u SO,?
Kak moxcHO ces13amb amy pasHuyy ¢ 3/1eKmpoHHbIM CMPOEHUeM amomos y2nepo-
da u cepwl ?

Wnorna rpaduyeckre GopMyIibl BEIIECTB HE MPABWIILHO OTPAXKAIOT UX TPOCT-
paHcTBeHHBIC (hopMmbl. [eomeTprueckre (GOpMbI MOJICKYJT 3aBUCST OT HaIlpaBICHUS
ANIEKTPOHHBIX OpOWTANEel B TpOoCTpaHCTBe. PaccMoTpuM 0Opa3oBaHWE MOJIEKYT Ha
npumepax Bemiects CO,, SO, u SOs.

[Tpu o6pazoBanuu monekynbl CO, aToM yriaeposa Bo30yxaaeTcsl.

2s

III ﬁ

OpHa s 1 oiHA p opOuTaNu BO30YKIEHHOTO aToMa yriiepoia, KOTopbie 00pasy-
I0TCSL SIIEKTPOHAMH TTOCIIEJHETO0 SHEPTeTUYECKOTO YPOBHSI, MOABEPralOTCS THOpH-
JIU3anry 1 00pasyroT 2 sp rudpuaHbie opouTtanu. B mpoctpaHcTBe 3TH rHOpUIHbIC
opbutanu pacrnonaratorcs noa yriom 180° (muneitnas ¢popma).

@
0 ve— _ | ==

I'uOpuanele opOuTamy, MEPEeKphIBAsCh C p OPOUTANSIMH aToMa KHCJIOpona, 00-
pasyior aBe o-cBs3u. [IBe p opOuTanu atoma yriepoaa, He y4acTBYIOIIME B THOPH-
JM3aLiH, TIEPEKPBIBAIOTCS C p OpOUTAISIMU aToMa KUCIOpoAa, o0pasysl IBE T-CBS3H.
OnexTponHas (popMyIia u IAPOCTEPKHEBAs MOZIEIb MONEKY bl CO, mOKa3aHbl HIKE.

OnekrponHas popmymna CO, [apocrepxuesas monens CO,

:(.:.)::C::(.i: M

[To HampaBieHUIO Sp THOPHIHBIX OPOUTAIICH B TIPOCTPAHCTBE, BUHO, YTO MOJIC-
kyna CO, umeeT unetinoe cmpoenue. ECu yIiibl MEX Ty THOPUIHBIME OpOUTAIISIMHA,
00pa3yIoIMMHU CBSI3U, PABHBI, TO MOJIEKYa OyNneT cummempuunou. B cuMMeTprIHOM




Tema 1.1. CTtpoeHue 0KCHI0B

MOJICKYJIC M3-32 PABHOMEPHOTO PaCIpe/eNicHUs] 3JIEKTPOHHOH TUIOTHOCTH MOJIEKYJIa
CTAHOBUTCS Henosprot monexyinou. N3-3a cummerpuunoctu CO, ero MoJjeKymna He-
MOJISIPHASL.

[Tpu oOpazoBanun Mosekyibl SO, aTOM cepbl UMEET HIKETIOKA3aHHYIO SJIEKTPOH-

HyH0 hopmyiy: 3 20 .
.38 p

g gL Ll
Opna s u 1Be p opOUTanu, 0Opa30BaHHbBIE MIEKTPOHAMHU HAPYKHOTO CIIOA aTo-
Ma Cepbl, MOJBEPrarOTCsl THOPUAN3AINN U 00Pa3yIOT TPH sp° THOPUIHBIC OPOUTAIIH.
Opnako 0Opa3oBaHHbBIE ABE THOPUAHBIC OPOUTAIIN UMEIOT CBSI3BIBAIOINE AIIEKTPO-
HBI, a OJJHA — HETIOJICNIEHHYIO Mapy JIEKTPOHOB.

sp> e

0:)(

r

sp2 e

XY

B MosieKye 600bl amoM Kuc/10poda Haxodumcs 8 sp® 2u6puo-
HOM cocmosiHuu. M3 uembipéx sp® 2ubpudtbix opbumaseti moasbko
dse umerom ces13bl8aryue 3/1eKmpoHbl, a 0CMAsbHble dge UMerm
HenoodeséHHy0 napy a/sekmpoHos. Ommaskusas dpye dpyea u c
6oabwiell cuaoll — cocedHue ces3blearowue 31eKmpoHHble nNapbl,
OHU CNOco6cmeyom 0MmHOCUMeAbHOMY YMEHbUWEHUK 8A/I€HMHbIX
yenos.

3a cu€T CBS3BIBAIONIMX DIIEKTPOHOB aTOM Cephbl 00pa3yeT JiBe G-CBSI3U ¢ aTOMaMHu
KHcaopoaa. 3a cuéT nByX opOuTaiel (onHa p U ofHa d), HEMPHUHSBIIMX y4acTHS B
THOpUIM3ANNH, U p OpOUTaIIel aTOMOB KHCTIOpoia 00pa3yroTcs aBe n-cBA3u. Kak u B
MOJICKYJIE BOJIbI, THOPUTHBIC OPOUTAIN C HETIOACIEHHON Mapoil SIICKTPOHOB CHIIBHO
OTTAJIKMBAIOT JIPyTUE THOPUIHBIC OPOUTAITH U CY)KAIOT BAJICHTHBIN YTOJM, TO3TOMY OH
He paBeH 120° xak B monexyne BF; (B monekyne BF; atom 6opa HaxonuTcs B sp? TH-
OpHUTHOM COCTOSIHWM), a paBeH 119,5°.

E
@‘ 20 S

g o, 0

Llapocmepoicnesast Llapocmeporcnesas
Mmooenv monexynvl BF; mooens monexynvt SO,

Ecnu yrasl Mexxay ruOpuaHbBIMUA OPOUTAIISIMU, 00Opa3yIOIIUMHU CBSI3U, HE PABHBI,
TO MOJIeKylNa OyneT HecummempuyHol. B HECUMMETPUYHON MOJIEKyJie 13-3a HepaB-
HOMEPHOTI'0O paclpeieleHns 3IEKTPOHHOM MJIOTHOCTH MOJIEKYJIa CTAaHOBHUTCSI HOAD-
noti. V3-3a HecummeTpuaHocTH SO, €ro MoJIeKyIa HoJsipHasi.
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[Ipu oOpazoBanuu MosieKyibl SO; 31eKTPOHHAsT (hOpMYyIIia aTOMa CEPbl IPUHUMAET

CIEAYIOUIUI BUL:
..3s! 3p’ 3d’

] O O 1]

Onna s u 1Be p opOuTanu, oOpa3oBaHHBIEC HICKTPOHAMH HApY>KHOTO CJIOS aroMa
cepbl, MOJBEPrasich THOPHAN3ALHI, 00pasyoT Tpu sp* opoutanu. Hu ofana u3 opoura-
Jiell He UMeeT HEIOACIEHHOM Maphl AEKTPOHOB. 3a CUET 3THX OpOHUTaNCii aToM Cephbl
o0paszyer ¢ aToMaMH KHCJIOpOAa TPU G-CBSA3H, a 3a cuéT TpEX opOuTael aroMa cepbl
(omHa p 1 1Be d), HE YUacTBYIOIIMX B THOPUAN3AINY, H p OPOUTANICH aTOMOB KHCIOpOAa
00pasyroTcst TpU T-CBSI3H. YIVIbl MKy TMOPHIHBIMU OOJIakamu, Kak B Mojiekyie BF,,
paBHbI 120°.

120°
g S
Llapocmeporcnesasn mooens monexynsvt SO;

B omimmume ot monekynel SO, Mmosnekyna SO; He UMeeT HEeMOASIEHHBIX dICKTPOH-
HbIX nap. [1o atoi mpuunHe Mosekyna SO; CHMMETPUYHAS M HETIOJISIPHASI.

Okxcuppl, 00pa3oBaHHBIE aTOMaMH METAJLIOB, UMEIOT HEMOJIEKYIISIPHOE CTPO-
eHne. B ommyme ot OKcHU0B, 00pa30BaHHBIX AaTOMAMHU HEMETAIIOB, OHU 001 1a-
0T BBICOKOH TeMIIepaTypoil Iu1aBieHus U KuneHus. Bee okcuipl, 00pa3oBaHHbIE
aTOMaMHU METaJUIOB, B OOBIYHBIX YCIIOBUSX TBEPABIE BeliecTBa. M 1y1s THX OKCH-
JIOB MOXKHO YCIIOBHO Hamucarh rpaduueckue GopMysbl [0 IpaBuiiaM, KOTOPbIE
NPEMEHSIOTCS UT OKCHIOB HemeTauioB. Harmpumep, rpadudeckue GopmMysbt
OKCHJIOB KaJusl, KaJIbLIMSI U QJIFOMUHUSL MOYKHO IPEACTABUTH B TAKOM BHJIE:

K-0-K Ca=0 O=AI-0-Al=0
7
B mosekyne CO, amom yesnepoda HaxXo0umcs 8 ..... 2U6pUOHOM COCMOSIHUU U NO3IMO-
My 8aJ/1eHMHble y2/1bl cocmasastom 180°, a monekyaa ..... .
A 8 mosekyne SO, amom cepbl HAXO0UMCS B ..... 2UOPUOHOM cocmosiHuu. Moseky-

/10 umeem yz/1080e cmpoeHue, U U3-3ad HepaéHoOMepHO20 pacnpeae/lel-luﬂ aﬂeKmPOHHOI:l/
n/siomHocmu MoJ/ekyad ..... .

Sp* 2ubpud ; sp 2ubpud ; NOAIPHAS ; HENOASPHAS

: IIpogepbme u3zyueHHoe

1 I'paduueckue GopMysibl KaKMX OKCH/LOB JaHbl IPABUJIBHO?
(I? /O\
2.C=0 3. Fe  Fe
O//Cr\\O \O 3 (;

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

1.




CTtpoeHue 0KCHI0B

2 B kakoMm ciyyae npaBu/bHO JaHa rpadudeckas ¢popmysa Cro05?
A)Cr-0-0-0-Cr
B)O=Cr-0-Cr=0
Cr —Cr
/ \
C) O
O —-Cr

/ \
D) Cr 6]

3 | CO, u SiO, nmerot cxoxuii cocra. [Touemy CO, 1pu 0OBIYHBIX YCIOBHSAX ra3000pa3Hoe Bele-
¢TBO, a SiO, TBEPOE BEIMIECTBO C BBICOKOH TEMIIEPaTypoil IIaBICHHA?

4 | TlepekpbiBaHUEM Kakux opOuTaseii 00pa3oBaHbl XUMUYECKUE CBsA3H B MoJieKyie SO5?

1. sp>—sp? 2.p—p 3.p—d

4.d-d 5.sp*—p 6.5p>—s
A)1,3,5 B)1,4,6 0)2,3,5
D)1,3,6 E)2,3,4

5 Onpe,qeﬂMTe YHUCJIO O-CBsI3€M, HAaXOASAIUXCS B MOJIEKYJIe Ir'elITa0OKCHJa ,qnx.nopa?

6, 3Hag, yTo B MoJsekyse Cl,0, comepxuTcs 6 o- CBsI3eH, onpe/ie/INTe X U COCTAaBbTe rpadu-
yeckyto ¢opMysy okcuja.

0 3aBepLIUTE CXEMY.

[lepekpriBaHKE OpOUTANIEH,
‘ H 0-CBSI3b Y4aCTBYIOLIKX B 00pa30BaHUU T -CBI3b H ’
cBsizedl B Mosiekysie CO,

@ OnpejgenuTte COOTBETCTBUE.

Okcud Yucao m-cesseli 8 Mosiekyse
1. P,0s a. 1l
2.Cr0; b. 4
3.Na;0 c.0
d.3
e 2

9 CocrtaBbTe rpaduueckyto opmysny okcuga Mapranna (VII) .
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10 Brnumure OKCH/bI B IyCThbIE SAYEeHKU CXeMBI.

MouJiekysnsipHOe HeMosnekynsipHoe
CTpOeHHe CTpOeHHe

1. CO; 2.Ca0 3.Si0; 4. P,0s 5. AlL;0; 6.S0;

@ CpaBHuTe ctpoeHre MoJiekysa SO, 1 H,0. KakuMu cX0XKUMHU U OTJIMIUTENbHBIMH 0COGEH-
HOCTSIMH 06JIaZJal0T 3THU MOJIEKYJ/IbI?

12; CpaBHUTe rpadudeckue popmysibl okcuja cBuHua (IV) (PbO) u nepokcua 6apus (BaO,) . Yem
omIMyarTcs rpadpuyeckue GopMysibl IEPOKCUAOB OT rpadpruuecKux GopMys1 OKCUA0B?

3aBepias TabJuIy, 06061IUTe CBEIeHUS 0 BaXKHBIX XMMHUYECKUX CBOMCTBAaX OKCHJIOB.
Yenosuss npomekarus
peakyuli (B kakom
Bewecmea, scmynaroujue
COCMOSIHUU U NPU KAKUX Ipumepwl
8 peakyuro
yc108UsIX npomekaem
peakyusi?)
OCHOBHBIN OKCHU/J, BOJZIA
KHUCJIOTHBIA OKCH/] BOZA
OCHOBHBIN OKCHU/J, KHUCJIOTHBINA OKCHUJT
OCHOBHBIH OKCH[| KHUCJIOTa
KHCJOTHBIH OKCHJ OCHOBaHHE
aMpOTepHbIN OKCUJ, OCHOBaHUEe
aMOTepHBbIH OKCHUJ, KHCJIOTA




CtpoeHue KHCJIOT U OCHOBAHUIA

Tema 1.2.(hpoeﬂnexncnwrMOCHOBaHnﬁ

m U3 kypca 8-ro Ks1acca BaM U3BECTHO, YTO YKCJI0 KOBaJIEHTHBIX CBsI3eH B MO-
JIeKyJIax HEOpraHU4eCKHUX KUCJI0T paBHO CyMMe OCHOBHOCTH KHCJIOT U BaJIEHT-
HOCTH 3JIEMEHTOB, 06pa3ytouiux KucjaoTel. Hanpumep, B H,SO, BajsieHTHOCTb
cepnl VI, a 0CHOBHOCTb KMUCJIOTHI paBHa JBYM. 3HAUUT, YHUCJI0 KOBaJEHTHBIX
CBsi3ell paBHO 6+2=8.

Kak no danHomy npaguy MoxicHO 06B1CHUMb cmpoeHue MoAeKya Kucaom?

Kwucnotel, B OCHOBHOM, BellecTBa MoJie-
KyJIsipHOTO cTpoeHus. [Ipu coctapnennu rpa-

¢uueckux popmya 6€CKUCIOPOTHBIX KHCIOT B mosekyne H.,S yzon medncdy ces-
3amu 92°, us-3a HecuMmempuyHocmu

HaaO YYUTBIBATh TO, YTO aTOMbI BOOPO/Ja HE- B
MOJ/1EKYNa sAA8/151emcsl No/ISIPHOU.

MOCPEACTBEHHO COCAUHAIOTCA C aTOMOM KHC-

JI0TOOGPA3YOLIETr0 HEMETAILIA. S
HF HCI o
H-F H-Cl
HCN H,S
H-C=N H-S-H

Hanuwume epaguueckyro gpopmyay cepHoll KUCA0Mbl, 0OCHOBbIBASIC HA YCA08HOM
MexaHusme peaxyuu.

Ilo momy e npasusy, modeaupyst mexaHusmol peakyuti P,0s + 2H,0 — u
Ca0 + H,0 — , cocmasbme epaguueckue ¢opmynvl nupo@doc@opHoli Kucaombsi U
eudpokcuda Kaavyusi.

Cocmasbme npasu/aa 0151 HANUCAHUS epadpuyeckux opmya KUCA0m U OCHOBAHULL

[Ipu coctaBnennu rpadguyeckux GopmMys KUCIOPOAOCOAEPKALIMX KUCIOT HAJI0
YUHTBIBATH TO, YTO KAX/IbIF aTOM BOIOPOJIa COEIUHSETCS C aTOMOM KHCIIOPOJA, a OH
B CBOIO OUYepeb COEIUHACTCS ¢ KMCIOTOOOpa3youuM aromoM. Hanpumep, rpadu-
yeckas Gopmyna 0oproii kucioTs! (H;BOs5) MoxkHO n300pas3uTh B ClienyIOMeM BUIE:

L0—H
H—0—-B
No-H

Eciu B MonekyJsie HEOpPraHMYeCKOW KUCIOTHI YUCIO aTOMOB KHCIOPOAa 00Jb-
Ie YKCJIa aTOMOB BOJOPO/A, TO HE CBSI3aHHBIC C BOJAOPOIOM aTOMbBI KHCIOPOAA
MPUCOCTUHSIOTCS PU TIOMOIIH JIBOWHOM CBS3M K KHUCIOTOOOPA3YIOMIEMY aToMy
(H;PO; n H;PO, uckmrouenue).




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

H,SO, H,PO, HPO,
— H-0 O
PEN H—-0—-P=0 H—O—P\
H-0" Yo H—0" ~o
Ecnu B Monekyie HeopraHn4ecKoi Kuc-
JIOTBI COACPKATCA ABa aroMa KI/ICJ'IOTOO6pa' ——
3YIOUIEro 3JIEMCHTA, TO MNPU COCTABJICHHUU Bmoﬂe}(yﬂe a30MHOUl KUC/I0Mbl, KaK U
UX OPMYIT ATH aTOMBI COSMHSIOT TIOCPE/I- 8.Mos1eKyae N;Os, MedHcAy KaHOblM amomom
CTBOM aToma Kucjopoza. Jlanee, K KaxaoMy asomau deymMs amomamu Kucopodao6pa-

3yemcst mpéxyeHmpogasi 0es0KaAU308aH-
Has ces13b, U 2pagpuyeckast opmyna eé mo-
JIEKY/Ibl NOKA3AHA HUJMCe:

KHCIIOTOOOpa3yIoIIeMy aTOMy TIPHCOC/IHHSI-
FOT COOTBETCTBYIOIEE KOIMYECTBO APYTHX

aTomoB kucnopona u OH rpynm. Hampumep, o)
rpadudecyro popmyrny nHrpodochopHOn H-0—-N
KHCJIOTBI COCTaBJISIOT B TaKOU nocjacaoBa- 0
TCIBHOCTH:
B monexyne kuciomol Monexyna kuciomul cooepcum Jea ocmaswiuxcs amoma Kuciopooa
amomvl ghocghopa coe- 4 amoma 600opooda - K Kadlcoomy 6 MOLeKYIe NPUCOCOUHSAIOM NpU
OUHAIOM NOCPeOCmEoM amomy gocgopa npucoedunsiom nomowu 0BOUHOIL C6:A3U K KAACOOMY
KUCNOPOOH020 anoma no 0ée OH epynnoi amomy ¢hocghopa
H—0O_ ,O0—H H—0_ ,O—H
P—-O—P = P—O—-P = O=P—-0-P=0
/ AN / N
H—-0O O—H H-0 O—H
H H H H
< / / / /
Ipaguueckas popmysa memakpemHegol e} 0 0 o)

KUCA0Mbl He NOJYUHAEMCS NPABUAAM CIMPOEHUS
kucaom. Eé cocmas ebipaxcarom ycao8Ho ¢op-
Myao0il H,Si0;. (0] (0] (0] (0]

Kak 1 okcuzpl, 00pa3oBaHHBIE aTOMaMH METAJUIOB, OCHOBAHHSI — BEILLIECTBA He-
MoJIeKyJsipHOTO cTpoeHus. [loaTomy rpaduueckue popmysbl OCHOBAaHUH MUIIYT yC-
JIOBHO. B 3TOM ciy4ae kakJplii aTOM BOJIOpOJa COEIUHSIIOT C aTOMOM KHCJIOPOJa, a
€ro B CBOIO OYE€pPE/ib COEJUHSIOT C aTOMOM METaJjlla, 00pa3yrolero OCHOBAHUE.

KOH Ca(OH), Al(OH),
,O0—H ,O0—H
K—O0—-H Ca Al—O—H

“O—H “O—H



CtpoeHue KHCJIOT U OCHOBAHUIA

Kucsaombl — 8 ocHO8HOM, gewjecmed ..... CMpOoeHUsl, d OCHOBAHUS — BEUWECNEA ...
CMpOeHUSsL.

B Mos1ieKyaax ocHogaHull cywecmsayiomu ... U ..... .

B monexyne H,P,0; codepyicumes 12 ... u 2 ......

T — CB43b;, 0-CB43b; MO/NEKYNAPHOE, HEMOJ/EKY/ASAPHOE;, UOHHAA C853b, KOBU/IEHMHAA C853b

% Iposepvme uzyuenHoe

1 B KkaxoM ciydae npaBHJIbHO N0Ka3aHa rpadpudeckas popmysna MetadpocGopHOH KUCIOThI?

N LH-0 LH-0
A)  P—H-0 B) O=P-H-0 C) O—H-P_
0”7 “H-0 H-0
,0-H N
D) H—0-P E) _P-O-H
“o-H 0’

2 YKaxkuTe B KaKOH I10C/Ie/J0BATEIbHOCTH YBEJINYMUBAETCS YUCIIO Tl — CBSI3€H B MOJIEKYJIaX
JIaHHBIX KHUCJIOT.
a. HCIO,
b. HPO;
c. H,S0;
d. HCIO

3| B Mouekynax cepHoit 1 opToPocHOpHOI KUCIOT CoAepkaTcs 0JJMHAKOBOE YHCJI0 aTOMOB
KHUCJI0po/a, HO pasHoe yucso OH rpynmn. O6bsicCHUTe IPUYHHY.

4 | Mounexynbl H,SOx 1 HCIO, coiepkaT ojMHAKOBOE YU CJIO Ti- CBsi3ell. Kakue 3HaYeHUs MOXKeT
NPUHATb X U Y7

y
L 3 2

L. 4 4

. 4 3

V. 3 3

AL B) I, 111 Q)11 1V
D) 111, IV E) I1, I1I

5 Onpe,qumTe YUCJIO O- CBSI3eH B MOJIEKYJIE XJ'IOpHOﬁ KHCJ/IOTBI.

6 Ilpy oTilenyieHMH OJHOM MOJIEKYJbl BOJABI OT JABYX MOJIeKyJ opTo(pocPOopHOH KHC/IO0-
Tbl 06pasyeTrcs nupodocdopHas KUCI0Ta. YTBEpAUTE ITOT GAKT UCNO/b3Yys rpadrudecKre
$OpMyJIbI JAHHBIX KUCJIOT.

7" CocTaBbTe YCJOBHBII MeXaHHU3M peaKlUH 06e3BOXMBaHUA NHUPOGOCHOPHON KHUC/IOTHL,
npoTeKarwlei c 06pazoBaHueM Bo/bl U MeTodocHOpHOH KHUCI0ThL. Kakre cBsi3M paspbl-
BAIOTCS IPU 3TOM B MOJIeKysie MTUPOPOCcHOPHON KUCTOTHI?
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I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

OTuenuTe 0HY MOJIEKYJTY BOJbI OT upodochopHOM KucaoThl. Kakas kucaoTa o6pasyercs
npu 3ToM? Kak n3MeHsieTcsl BaJeHTHOCTb aToMa pocdopa B pesysnbrarte 3TOr0 npouecca?

CocraBbTe rpadpuyeckyto Gpopmyny auxpomMmoBoi kucaotsl (H,Cr,05).
Kakue BUIbI XMMUYECKHX CBsI3€il BXOAST B COCTAB TMAPOKCH/A aMMOHHUsA?

CpaBHUTE YIJIOBBIE CBSI3H, CTpoeHHe MoJieKys HoS 1 SO, M 06bsICHUTE NPUYMHY 3THX
pasinyuil.

"

Hcnonb3ysa NIAcCTUIMH U CHHUYKH HPUTOTOBbTE IIAPOCTEPXKHEeBble MOJENU JBYyX MO-
nexyn P,0s u nartu mosekyn H,O.3ateMm, k ogHoll Mosekysne P,0s nmpucoeguHuTe [Be
MOJIEKYJIBI BOJbIL, K Apyrou MmoJsiekysne P,0s — Tpu MoJiekysbl BoAbl. Kakne xuMudeckue
CBSI3U IIPY 3TOM pa3prIBaloTcsl B MoJieKkysne P,0s? Kakve kucioThl 06pa3yoTcs B pe3ysib-
TaTe 3THUX NPOLECcCOB?

/ﬁ\ JlomawHee 3aa

3aBepurnTe Ta6IHUILY, 06061UIMTE 3aKOHOMEPHOCTH PeaKLUH, TPOTEKAIOIHUX MEXIY KHC-
JIOTaMH ¥ OCHOBAHUSIMHU.

Bemecrsa, Berynatomye B Uizm . BemecTBa, BcTymnaroniye B b .
MOJTy4EeHHOH OJTyYEHHO
peakuuio ot peakuuio conn
NaOH + HNO; — Ca(OH), + HCl —
NaOH + 2HNO; — Ca(OH), + 2HCI —
2NaOH + HNO; — Ca(OH), + 3HCI —
NaOH + H,SO, — Ca(OH), + H,SO,; —
NaOH + 2H,SO; — Ca(OH), + 2H,SO4 —
2NaOH + H,SO4 — 2Ca(OH), + H,SO4 —
NaOH + H;PO, — Al(OH); + HCI —
2NaOH + H;PO,— Al(OH); + 2HCI —
3NaOH + H;PO, — Al(OH); + 3HC] —




Tema 1.3. BiiusiHue CTpPOeHUsI KHCJIOT U OCHOBAHMIA HA MX CBOWCTBA

Tema 1.3. Bausinue CTPOEHUSs KMCJIOT U OCHOBAaHMM Ha UX
CBOMCTBA

m N32C03 + HzSO4—> Nast4 + COZ + Hzo

Na,S0, + CO, + H,0 — peakiuus He MpOTeKaeT

Na,SiO; + CO, + H,0 — Na,CO; + H,SiO;

Na,CO; + H,Si0; —» peakyus He IpoOTEKaeT

Habarwdaemcs Au kKakasi-mo 3aKOHOMEPHOCMb 8 IMUX peakyusix?

Kak modicHO c8513amb 3my 3aKOHOMEPHOCMb C COCMABOM U CMPOEHUeM
Kucsiom?

CBolicTBa KHUCJIOT OCHOBBIBAIOTCS HA JIET-
KOCTH 00pa30BaHMs HOHOB BOJIOpPOJA, CO-

JiepKaluxcsi B ux mosekynax. IIpu pactso- C mouKu 3penus meopuu 31eKkmpo-

peHUN B BOJIC, B MOJICKYJIaX KHCIOPOJOCO- Jumuyeckoll duccoyuayuu Kucaomel -
JACpXKaluX KUCJIOT CBA3bL MEXKAY aTOMaMu 3Mo C/10)CHblE sBewjecmea, npu duccoyu-
KHCIOPOJa M BOXOPOA, @ B MOJICKY/ax Gec- ayuu KomopbIx 8 Kauecmee KamuoHo8

06pazyromcst mo/abKo UOHbI 8000p00a.
KHCJIOPOAHBIX KHUCJIOT CBA3b MCIK/Y aTOMaMU

coorBerctBytommx HemeramioB (F, Cl, Br, I, S u np.) u Bomopona moxn jeictBuemM
JTUTIONEN BOJIbI CTAHOBUTCS CHUIIBHO TMOJISIPHOM. B pe3yinbrare pa3pbiBa 3TOH CBSI3H 00-
pasyroTcs B THAPATHPOBAHHOM BHUE KaTHOH H' 1 aHMOH KucIoTHOTO ocTaTka. Hampu-
Mep, MPOIIECC PACTBOPEHHUS XJIOPOBOJAOPOAA B BOJE MOKHO MPEACTABUTH CICTYIOIINM
obpazom:

S Slo  wlp Sl

& > @—>©H Cl G > —= G g € D € DT >
OSSN TN

Bce arombl Bomoponma, BXOHSIIME B COCTaB
0ECKHUCIIOPOHBIX KHUCIIOT, 3aMEIIA0TCS aTOMaMH
MeTaiuioB. [I03TOMy UX OCHOBHOCTH paBHa YHUCILY Koauvecmeo amomos €0do-
aTOMOB BOJOPO/Ia, BXOJSAIIUX B COCTaB KUCIOT. Ha- pooa, cnocobHbIX 3amewamscs
npumep, constaas kucnora (HCI) — oqHOOCHOBHAS, HA amom memasa, ykasvleaem

ceposonopoanas kucnora (H,S) —1ByxocHOBHAs. Ha OCHOGHOCMb KUCAOM U pas-
HO 8das1IeHmHocmu Kuc/s10mHo20

ocmameka.

0O6pasoBaHHbIE COJIH
KucnoTtbr
Kucnble conu HopmasnbHble con
H;PO, NaH,PO, u Na,HPO, Na;PO,
H3P03 NaH2P03 NazHPO3
H;PO, - NaH,PO,




I PA3JEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJEN

B cocmae mosekyn opmogocgopHoli, gocpopucmoti u ¢gocgpopHosamucmoii
KUCA0M 8X00s1m 00UHAKOBOE YUCA0 AMOMO8 8000p0da. [louemMy Kucble U HOpMAbHbIe
CO/IU IMUX KUCA0M UMelom pasHblli cocmas?

Kak amo 06ssicHUmMb cmpoeHuem ux Moaexya?

H-0_ H-0_ //O H-0_ O
H—0-P=0 P PN
H—0" H-0" “H H® H

WHorna 0CHOBHOCTH KHCIOPOAOCO/EPKAIINX KHUCIOT HE COOTBETCTBYET UHCIY
aTOMOB BOAOPO/Ia, BXOASIINX B COCTaB MoJIeKys. Hampumep, B cocTaB MoJIeKys OpTo-
¢docdopnoii (H;PO,), bocdopucroii (H;PO;) u pochoprosaructoii (H;PO,) kucmor
BXOJIAT OJMHAKOBOE YMCJIO aTOMOB BOI0pO/ia, paBHOe TpéM. HecMmoTps Ha 310, opTO-
tdhochopnas — TpéxocHoBHas, hochopucTas — IByXocHOBHas, a hochopHOBaTHCTAS —
OTHOOCHOBHASI KHCIIOTHI. DTO CBSA3aHO CO CTPOSHUEM UX MOJIeKyll. B monekyne H;PO,
BCE aTOMBI BOJOPOJA CBS3aHBI ¢ aroMaMmu kuciopona. B momekyne H;PO; onwn, a
monekyie H;PO, 1Ba atoma Bogoposia coeTuHeHB! HEMOCPEICTBEHHO C aTOMOM (poc-
(hopa. DmekTpooTpHUIaTeTsHOCTE (hochopa MEHBIIIE YeM y KUCIOPO/a, TIOITOMY TI0-
nspHOCTh cBa3u P — H menpme momspHoctu cBsizu O — H. Tlo aToif npuunae npu
pacTBOpeHHH KUCIOT B Bozie B omuane oT O — H cBs3u P — H cBs3p He pa3priBaeTcs.
OCHOBHOCTH KHCIIOPOIOCOACPIKAIIUX KHCIOT OMPEAEIISIOT 0 YHCIy aTOMOB BOJO-
poza, CBA3aHHBIX TOJIBKO C aTOMaMHU KHCIOPO/a.

—0—P=0 P /7N
e @0 W
TpéXOCHOBHaﬂ KHUCJI0Ta JABYXOCHOBHAs KUCJIOTa OJHOOCHOBHAsA KHUCJIOTa

YpasHenus peaknuii B3anmonerictsus H;PO,4, H;PO; m H;PO, ¢ NaOH B pa3ubix
MOJIBHBIX OTHOIICHHSX YKa3aHbI HUXKE:

H3PO4 + NaOH — NaH2PO4 + HzO H3PO3 + NaOH — NaH2PO3 + HzO
H;PO, + 2NaOH — Na,HPO, + 2H,0 H;PO; + 2NaOH — Na,HPO; + 2H,0
H,PO, + 3NaOH —. Na,PO, + 3H,0 H,PO, + NaOH —. NaH,PO, + H,0

Yem sierye oTpeIBatoTCcst HOHBI H', yem Oosblie 3HaYeHHE KOHCTAHTHI JHCCO-
mranuu (K,), TeM cuibHee KMCI0Ta. 3HAYHT, CHIIy KHCIOT MOXKHO CPaBHUBATH I10
BEJINYMHE KOHCTAHTBl JUCCOLMALUK. /I KHCIOT 3Ta BeIMYMHA HA3bIBACTCS KOH-
cmanmotu xucromuocmu (K,).

_ [HJ[CI]

HCl = H*+CI )
[HCI]

B 3aBHCHMOCTH OT BEJIHYMHBI KOHCTAHTBI KHUCIOTHOCTH KJIACCU(HUKAIIUIO KHC-
JIOT MOYKHO TIPEJICTABUTh B CIICIYIONIEM BHUJIC:

CuiibHbIe KHCJIOTHI Kuciorsl cpeaneii cuiibl Cia0ble KHCJIOTHI

HCI, HBr, HI, H,S0,, HCIO,, HNO, H,PO,, H,SO, H,CO,, H,S, CH,COOH




Ha crty KMCI0T OKa3bIBaeT BIMSIHUE SJIEKTPOO
1o1ero anemMenTa. Hanpumep, ranorens, oOnaias

Bausinue CTPOCHHUSA KHCJIOT U OCHOBAHMIi HA UX CBOWCTBA

TPHULATEIBHOCTD KMCIOTOOOpasy-
0O0JIBLION AIIEKTPOOTPULIATEIILHO-

CTbI0, 00Pa3yIOT CUIIBHO HOJISPHBIE CBSI3U MEXIY aTOMaMy B IaJIOT€HOBOIOPOAAX.
[Ipu pacTBOpEHUM TAKUX BELIESCTB B BOAE CBSI3U Pa3pbIBAIOTCS M 00Pa3yIOTCs HOHBI
H*. B psiny HF — HCl — HBr — HI yBenuuuBaroTcsi MeKbsiepHbIC PACCTOSHUS U

YMEHIIACTCA SHECPTUA CBA3U.

Ilo »Toit mpuuune B psay H — I'an cBsizu
JIETKO Pa3pbIBAIOTCS U KUCIOTHBIE CBOMCTBA
YBEJIMUYUBAIOTCS. XJIOPOBOAOPOIHYIO, Opo-
MOBOJOPOZIHYIO U HOJOBOJOPOAHYIO KHCIIO-
ThI OTHOCSIT K CHUIBHBIM KHcJI0TaM. A ¢ropo-
BOJOPO/IHAS KUCJIOTA I10 CPABHEHUIO C 3TUMHU
KHcIoTamMu Oosee crnadas.

Ilonapuocts cBsi3u S — H MensbIe nossp-
HocTH cBsi3u H — T'an. Ilo sToil mpuuune cepo-

Aaa onpedeserus KucaomHocmu
cpedol 06bLIYHO UCNOABL3YIOM KOHYEH-
mpayuro uoHos eodopoda. KoHyeH-
mpayuto 8000pOOHLIX UOHOE8 HA3bleA-
tom 6000po0HbIM nokazamesneMm pac-
meopos u o6o3Hauarom pH(ne-aw). B
HelimpasnvHoll cpede pH=7, & kucaoil
cpede pH<7, a 8 wenouHoli cpede pH>7.

BOJIOPOJTHAS KHCIIOTA Clladee rajJoreHOBOJOPOAHBIX KACIOT M OTHOCUTCS K CI1a0bIM

KHUCJI0TaM.

XJopHast KUCIIOTA — SABJISIETCS CHIIBHON KHUCIOTOH. [IprunHy 3TOro MO’KHO 00b-

SICHUTBH CJIEYIOIIUM 00pa3oM:

B monexyne xnopnoti kucnomor  M3-3a yeenu

YCHUA YACMUYHO20 NOSIOACUMENbHO20 3ap}10a amom

Ipajuueckasn aAMoMbL KUCTIOPOOd, CEA3AHHbIE X0pa OMmsALUBAent SNEKMPOHHYI0 NIOMHOCHb CS3U MENHCOY

(j)opmy/za xroprou 06)7M51 CEA3AMU C AMOMOM XT10-

€0601l U AMOMOM KUCTOPOOA, HAXO0AWE20CA 8 2UOPOKCUNLHOU

KUCI0mbl epynne. ITo smoil npuuune amom Kucaopooa 2UOPOKCUIbHOU

pa, ommsA2uearom 31eKmpoH-

noKazana Huoice. 2pynnet

O\ (@)

N N\
O=/C1—O—H OZ/CI—O—H
O/ O/

HY10 NJIOMHOCMb K cebe. 0-

ommszueaem K cede DNEKMPOHHYIO NIIOMHOCMb
H ces3u. Beneocmeaue smozo obnecuaemcs

omuwyenienue uonos H'.

N
0=Cl-0-
0 74

B kucnoponoconepxamux KACI0Tax XJopa C yBeJIMYSHUEM YHciia aTOMOB KHC-
JI0pOzia, CBSI3aHHBIX IBOWHON CBSA3BIO C aTOMOM XJIOPa, YBEIUUMBAIOTCS ITOJIIPHOCTD
O —H cBa3u u cuna xucnot. 1 B pe3ynsrare 3T0ro B psgy KHUCIOPOIOCOAEPKALIUX
kucaot xjopa HCIO — HCIO, — HCIO; — HCIO, cuna KUucioT yBeInInBaeTcsl.

HCIO HCI10, HCIO,4 HCI10,
XJ'IOpHOBaTHCTaﬂ KHCII0Ta XHOpI/ICTaﬂ KHCJIOTa XﬂOpHOBaTaﬂ KHCJIOTa XHOpHaﬂ KHCJIOTa
O o
— N
Cl-0O—H 0=Cl—0=H :CI—O—H 0= Cl=0= H
0~ o//
KMC]IOmele C@Oﬁcm@a yge/lullugafomcﬂ —




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

B xucnopomoconepkammx KACI0Tax TAJIOTEHOB C YBEIWYSHHUEM 3JIEKTPOOTpPH-
LATEeTBbHOCTH rajloreHa Bo3pacTaer cuia kucnot. Hampumep, B psiny HIO, — HBrO,
— HCIO, B naHHOM HampaBJICHUH CHJA KHUCJIOT YBEJIWYHMBACTCS. DTO MPOUCXOIUT
MOTOMY, YTO aroM xJjopa nonsipusyer O — H cBs3p Oonblie, ueM aroMbl Opoma u
foma. Benenctre aToro obieryaercs oTieruieHre noHos H™.

CBoiicTBa OCHOBaHHI1 OCHOBBIBAIOTCS HA OTIIEIUICHUH THIPOKCHA-noHOB (OH ),
BXOJIAIIUX B UX cocTaB. [Ipu pacTBOpeHHH OCHOBaHMIA B BOJIE, IO/ ICHCTBUEM JIH-
oJieH BOJIBI, pa3phiBatoTCs cBsizu Me — O u 00pa3yroTcs B THAPATUPOBAHHOM BUJIE
KaTHOHBI METajlla U aHUOHBI TUApokcuiIbHBIX rpynn (OH'). Hanpumep, npu pac-
TBOPEHUM I'MAPOKCUA HATPUsl B BOJE IIPOUCXOASIINN B PaCTBOPE MPOLECC MOXKHO
1oKa3aTh CJICAYIOIINM 00pa3oM:

Ecnu B coctaB 0CHOBaHMS BXOINUT aKTHUB-
HBII MeTas (HarpuMep, MIeJI0YHbIe U IIeNT0d-

HO3EMEITbHBIC METaJIIbI), TO IOl JCHCTBHEM C mouKu 3peHus: meopuu 1eKmpou-
JUIoaed Bombl paspeiB cBa3n Me — O mpo- muueckoll duccoyuayuu OCHOBAMUSI — MO
WCXOJIUT JIETKO W 3TU OCHOBaHWUS (ILEIIOYH) C/102CHble Bejecmea, npu duccoyuayuu 600-

HbLX pacmeopoe KOmopbulX 8 Ka4ecmee aHu-

SIBJISIFOTCS] CUJIBHBIMU 2JIEKTpoiuTamMu. B oc-
OHO8 06pPazyroMcs AUUb 2UOPOKCUO-UOHDIL.

HOBAHMSAX, 00Pa30BAHHBIX METANIAMU CpPeJl-
Hell aktuBHOCTH (Hampumep, Al, Zn, Fe n np.)un maccuBHBIME MeTayuIaMu (Harpu-
Mmep, Cu), 3Ta CBA3b paspbiBacTcsi OueHb TPyAHO. [0 310 mpuunHe Takue OCHOBAHUS
SBJISAIOTCS CIIA0BIMH 3JIEKTPOIUTAMHU.

4

B psidy HF — HCl — HBr — HI yseauuusaromcs ...... [IpuvuHoti 3mozo si8asemcsi
yeeauveHue ..... 8 IMoM psidy.

OcHogaHus, 06pPA308AHHbIE AKMUBHbIMU MemAaaaamu - .., 0 OCHOBAHUS,
06paz08aHHbIe MEMANAAMU CPedHel AKMUBHOCMU U NACCUBHbIMU MEMAAAAMU — ..... .

..... cepo8odopodHoll Kuc/aombl onpedesisiemcsi 4uc/aoM amomos eodopoda 6 eé
Mouiekye, hocghopucmoti KUC10mbl — YUCAOM ..... 8 €€ MOJIeKYIe.

Medcssi0epHoe paccmosiHue; ocHosHocmy; OH epynna; caa6biil aaekmpoaum;
CU/IbHbIL 3/1eKmpoaum; KUCIomHble ceolicmeda



Tema 1.3. BiusiHue cTpoeHus1 KUCJIOT 1 OCHOBAHUI HA UX CBOCTBA
IIposepvme u3yueHHoe

OmnpesieinTe, B KaKOH MI0C/1e/10BaTENbHOCTH YBEJIUYUBAIOTCSI KUCIOTHbIE CBOHCTBA Gpo-
MoBoziopoAHo# (1), dTopoBogopoaHoi (2) U XJI0POBOAOPOLHOH (3) KUCIIOT.
A)1,2,3 B)2,31 0)1,3,2 D)2,1,3 E)3,2,1

2 OmnpefesnuTe psifi MOC/IeJ0BATENBHOCTH YMEHbIIEHUs KUCIOTHBIX cBoicTB HCIO; (1),
HIO; (2) u HBrO; (3).
A)1,3,2 B)2,3,1 0213 D)3,2,1 E)1,2,3

3 B MoJieKysie YKCYCHOM KHUCJIOThI COAEPXKUTCS YeThIpe aTOMa BOZ0PO/a, HO OHA OZJTHOOCHOB-
Has kucaoTa. O6bsICHUTE PUUKHY.

4 B mounexynax kuciaot H;PO4 u H;PO3 comepxutca ofnHakoBoe YMC/I0 aTOMOB BOJ0PO/a,
HO, HECMOTPSI Ha 3TO, OCHOBHOCTb KHCJIOT pa3Has. OGbsCHUTE NIPUYHHY.

5| BeruucauTte Maccy (r) rupoOKCHAA HATPHsl, HEO6XOJUMOrO /sl HelTpaausanuu 1 mMoJs
dochopHOBATUCTON KHUCJIOTHI.

6 BorumcauTe o6beM (H.y., 1) BOAOPOJA, OJNyYeHHOro npu peakuuu 0,5 Mosel pocdopu-
CTOH KHCJIOTBI C KasIbLMEM, B3ITHIM B H30BITKE.
A) 5,6 B) 11,2 C) 224 D) 44,8 E) 4,48

o Pacr[pez[enHTe KHCJIOTHI 11O Ta6J11/ILle.

OCHOBHOCTb KHCJIOT
O HOOCHOBHbIE /IByXOCHOBHbIE TpéxocHOBHBIE
1. cepoBOAOPO/IHAS KUCIOTA 2. dochopHoBaTHUCTASA KUCIOTA
3. optodocdopHas kucaota 4. docdopucras kucjaora

5. ¢TopoBojopoAHasi Kuca0Ta 6. MeTaKpeMHUEeBass KHUCJIOTa

8 Ol'[peﬂe.J'II/ITe COOTBETCTBHE.

Inekmpoaum Bewecmso
1. CunbHBIN a. KOH c. CH,COOH
2. CiabbIit b. HNO, d. Mg(OH),

9, 3aBepliuTe CXeMy.

Kucnopopo- Beckuc-

]

1. xJIOpOBOJOPOAHAA KMCJIO0TA 2.yKCyCcHasi KHAC/I0Ta
3. cepHas KUC/I0Ta 4. cepoBOJIOPOAHASA KUCJI0TA




I PABJEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

@ BrninmyTe B mycThle S4eHKH CXeMbI KUCIOTHI, rpadudeckre GOpMyJibl KOTOPBIX JJaHbI HIKE.

Kucnorsi, Kucnorsi,
coepxanue copepxanue

$ocop

O
O

H-0
7 AN H—
LH-0-X7 2. H-0-X=0 3 H-0—-X=0 4. Sy
N
H—0"7 H-

m Ha ocHoBe rpapuveckux ¢opmys 06BSICHUTE, MOYEMY CepHasi KHUCJIOTA IO KHUCJOTHBIM
CBOUCTBaM CUJIbHEE CEPHUCTOU KHCIOTHI.

@ Eciu B MosieKyJ/ie cepHOM KUCJIOThI OIUH aTOM KMCJI0PO/a, KOTOPbIM CBA3aH JJBOMHON CBA-
3bI0 C aTOMOM Cepbl, 3aMEHUTh Ha aTOM CepbI, TO NOJYYUTC THOocepHas kucioTa (H2S;03).

CpaBHUTE KUCJIOTHbIE CBOMCTBA CEPHOW U THOCEPHOM KHCJIOT Ha OCHOBE UX IrpadHUuecKux
dopmy.

JlomawiHee 3a0¢

CpesaiiTe npe3eHTaLMIO HAa TeMY: «3HeYeHHe HEOPraHUYeCKUX BelleCTB /JIl OpraHusMa
YyeJIOBEeKa».




Tema 1.4. Crtpoenue coJeii. BaussHue crpoeHus coJieii Ha NX CBOICTBa

Tema 1.4. CTtpoeHue coJsieil. BiussHue cTpoeHUs coJieil Ha
UX CBOMCTBA

g NaHSO4+ NaOH — Nast4 + Hzo
Na,S0, + NaOH — peakuus He nmpoTeKaeT

Cu(OH)CI +HCl — CuCl; + H,0
CuCl, + HCl — peakuus He npoTeKaeT

Ha6arwdaemcst iu Kakasi-mo 3aKOHOMEePHOCMb 8 IMUX peaxyusix?
MOo2CHO /U c8513aMb 3MY 3AKOHOMEPHOCMb C COCMABOM COel?

Cosiu MOXKHO paccMaTpuBaATh KaK NPOAYKTHI, I10JIy4€HHbIe 3aMelleHUEM aTOMOB BO-

A0poJa B KMCJIOTAaX aTOMaMU METaJlJIOB, a TaKXKe 3aMellleHueM OH rpymni B OCHOBAHH-
AX KHCJIOTHBIMU OCTATKAMH.

+ NaOH
“ho *Na,SO,

H,S0, " FO%. NaHSO, —

2

o~ NaKso,

+HCI
o ~ CaCl,

Ca(OH), M9 . ca0oH)Cl —

“HO

“Hio > CaClBr

Hcnosavays epaguveckue popmyabl cmpoenust KUCJ0m U 0CHO8AaHUll, cocmagbme npa-
8UJ1d, HA 0CHOBE KOMOPbIX 3anucbleaom zpaguyeckue Gopmyabl HOPMAALHbIX, KUC-
JIbLX, OCHOBHbIX, CMEUWAHHbIX U 0BOUHbIX colell.

['padmueckue Gpopmynbl HOPMATIBHBIX, KUCIBIX U IBOWHBIX COJIEH COCTABIISIOT
Ha OCHOBE CTPOEHUS COOTBETCBYIOIIUX MM KHCIOT. ATOMBI BOJJOPOAA B KUCIIOTAX
3aMelalTCsl aTOMaMH METaJJIOB CONNIACHO X BaJeHTHOCTH. Hampuwmep:

H-0O~_,0O
K-0"">0 , O~ S//O
2uopocynogham xKanust Al-0"">NMO
K-0+\_-0O “O- L0

: N ﬂ °s

K-07 Y0 _077%0
cynvpam xanus Al-O~ _,O
"07v0

cynvpam anomunus

= AN

K-O\_.,0 /070
Ca .
Na-0""70 07 "0

cynoham Kanus-nampusi cynogham xanvyus




I PABJEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

Kak BUJIHO, KHCJBIC COJIH, 06pa3013aHHHe IpHU HCIOJHOM 3aMCHICHHUU aTOMOB
BOAOPOAA HA aTOMbI MCTAJUIOB, IMPOSABISAKOT HEKOTOPBIC CBOfICTBa, KOTOPBIMU o0ma-
Jar0T KHCJIOTHI. HaanMep:

HzSO4 +2NaOH — Nast4 + 2H20
NaHSO4 + NaOH — Nast4 + Hzo

I'padmueckue GopMysbl OCHOBHBIX M CMELIAHHBIX COJIEH COCTABIISAIOT HA OCHOBE
CTPOEHUS COOTBETCTBYIOIINX UM OCHOBaHUH. B 3TO Bpems ruipOKCHIIbHbBIE IPYIIIBI
B MOJIEKY/IaX OCHOBAHUI 3aMEINAOTCSI KUCJIOTHBIMH OCTAaTKaMM COIVIACHO MX Ba-
sneHTHoCcTH. Hanpumep:

Cl
%
Al-O-H
N
O-H
s Cl OUSUOPOKCOXTIOPUO ATIOMUHUS p O~ 0
Al—-Cl Al-07 N0
\

Br “O-H
OPOMUO-OUXTIOPUD & 2udpoKcocyTvpam
o antoMunusL

e AN a

Al-Cl Al-Br

“O-H “Br
2UOPOKCOOUXTOPUO ATTIOMUHUSL OUOPOMUO-XTOPUO ATIOMUHUS

ATaK)Ke, OCHOBHBIC COJIM, 06pa3013aHHHe IIpyU HEMOJIHOM 3aMCIICHUU B OCHO-
BAaHUU THUAPOKCOrPYHIlT Ha KHUCJIOTHBIC OCTATKU, IIPOSABIAOT HCKOTOPBIC CBOfICTBa,
KOTOPBIMU O6HaZ[aIOT OCHOBAHUA. Haan/IMep:

Cu(OH), + 2HCI — CuCl, + 2H,0

Cu(OH)CI + HCl — CuCl, + H,0

B pesysbTaTe ruaposivsa coJseil cpesia B pacTBOpPE MOXKET ObITh KHUC/IOH, HEHTpaJib-

HOW WJIM Ke Ieso9HON. Ha HeKOTOpo#l HmpoAyKIMH, HCIIO/Ib3yeMOH B 6bITYy (Hampu-
Mep, BJaXKHble calpeTKH), yKa3bIBaIOT nokasaTesb pH.




Crtpoenue coJeii. BaussHue crpoeHus coJieii Ha NX CBOICTBa

BHI/I3y Ha IIKaJie JdHbl [IOKa3aTeJIn pH HEKOTOPbIX CPEX.

x71e0
o KPOBb
JKenynounslit cox P

YKCyCHasl KHCIIOTa KOPOBBE MOJIOKO

it Pa3peIXJIUTEND THJAPOKCH/ HATPUSA

g <e |||I||I|II||||III|||||||||||II|||iI

i JIOK/IeBast BOJA MBIJIO
JIMMOHHBII COK CTHI-

JIMpoBaHHas

i MOpCKast
TOMATHBIH COK BOZA
ConsiHast KHCIIOTA BOZIA

BelecTBa, co3/jal01Me CUJIbHO KUC/IYIO HJIH XKe LeJIOUHYI0 Cpe/ly, 00J1aJJaloT pasbe/a-
OIUMY (€AKUMH) CBORCTBAMH, IPU HUCIOJIb30BAaHUU KOTOPBIX TPEGYETCS] OCTOPOXKHOCTD.
Bo BpeMsi paGoTbI C 3THMH BellleCTBAMU HeO6X0JUMO N0JIb30BAaThCs 3alUTHBIMHY IIepYaT-
kamu. Ha ynakoBKe Tako# IPOAYKIIMY CTABUTCS yKa3aTeJIb «eJJKOe BeljeCTBOY.

Ykazamenwv edkozo sewecmesa

4

Ilpu 3ameweHuu amomos eodopoda & Mosekyse H,SO, 0d8yms pasAuvHbIMU
amoMmamu Memas/108 NOAyYaemcsi ..., d Npu 3amewjeHuu 2udpoKcozpynn 8 MoJieKy-
s1e Ca(OH), ¢ 08yMsi pasHbIMU KUCAOMHBIMU OCMAMKAMU NOAYYAEMCS ... .

Tpu e3aumodelicmeul ..... ¢ Weao04amu o6pasyrmces HOpMaabHule UAU 080liHbIe
co/U, a npu 83auModelticmaul ..... ¢ KUCA0mamu 06pasyromcs HOpMa/abHble UAU Hee
CMeWaHHble COJU.

Ilpu 2udpoausze Cu(NO;), o6pasyemcsi ....., a npu eudpoause CH;COONa obpa3sy-
emcs ......

OCHOBHAS1 CO/Ib; KUC/AAs COJIb; KUCAAS Cpeada; ujes104Has cpeda; 080liHAsl COb;
CMewaHHas cob

Ilposepbme u3y4eHHoe

1  Bobl6epuTe cosy, BCTYyNAKOIKME B PEAKIMIO C COJSTHOM KUCJIOTOM.

1. Ca(OH)Cl 2. CaCO, 3.CaS0,
4, Al(OH)zBr 5. NaNO3




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

2 OmnpepenuTe rpadpudeckyro Gopmysy Kap6oHaTa HaTpPHS.

A Na—O\C_O
) H-0"
Na—-O-«
B) Na—O/C_O
c O—Na-x _
) O-Na”
D Na-O« _,0O
) Na_o/ \\O

0)

Va
B) Na-0-C{

3 | llouemy npu peaxkuuu 1 moss Al(OH); ¢ 1 mosnem HCl o6pasyeTcss JUruApoKco, a mpu
peakuuu ¢ 1 mosnem H,SO, - rugpokco cosau?

4 | Touyemy cynbdaT aJlIOMUHUS He BCTYNaeT B PeaKIHI0 C COJSHON KHUCJIOTOH, a rMJpOKCO-
cy/bdaT aJIOMUHUS pPearupyeT C COJITHOH KUCIOTOU?

9 BerauciuTe Maccy (r) oprocdhocHOpHOM KHUCJIOTh, HEOOXOAMMOM JIs IpeBpaiuieHus 14,8 r
TMJPOKCH/A Ka/bLUsl B AUTHAPOOPTOdOCchaT KaslbLys.

A)9,8
B) 19,6
C) 24
D) 39,2
E) 42

6, CocraBbTe rpaduyeckyro dpopmy.y comu Al(OH),Cl. 3aTtem OH rpynmnbl 3aMeHHTEe KMCIOT-

HBIM OCTaTKOM CEPHOM KMCJOTbI U BBIYMCIHUTE KOJMYECTBO (MOJIb) T-CBA3E€H B OJHOM
MoJie TI0JIy4eHHOH COJIH.

o KommuecTBo (MoIb) cBsizeld B 1 More BemecTBa
BemectBo
HOHHAs KOBaJIEHTHAs
Alz(SO4)3 X y

Onpenenure X 1 y.

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




Crtpoenue coJeii. BaussHue crpoeHus coJieii Ha NX CBOICTBa

8 | YcTaHOBHTE COOTBETCTBUE.

Ceoticmea cosetl Xumuueckue gpopmyawt coseti
1. Bctymaet B peakuuio ¢ HNOs a. NaCl
2. Bcrynaer B peaknuto ¢ KOH b. Ca(OH)CI

c. CuCl,

d. KHSO,

e. Ca(OH)NO;

9, CocraBbTe rpaduyeckyo Gpopmysy opTodpochaTa KaabIiusl.

10,

B pesynsrare
PEeaKLuu MOIy4aeTcst
HOpMaJIbHasl COlb

B pesyabrare
Al(OH),NO, peaKLuy nomydaeTes

OCHOBHas COJIb

B pe3synbrare
PEAKIMHK TI0JTydaeTCst
CMemanHas Colb

CocraBbTe YpPaBHEHUA XUMUYECKUX peaKuHﬁ, COOTBETCTBYIOIINX CXeMe.

m Kakue peaknuu npotekatoT? O60CHyHTe CBOU MBICJIH.
1. NazHPO4 +NaOH —

2. NaH,PO, + NaOH —
3. NaH,PO; + NaOH —
4. NazHPO3 + NaOH —

@ Kucnora Yucsio aToMOB B 1 MoJie HOpMaJIbHOM COJIH,
06pa3oBaHHasI KaJbLHEM
H3PO, a
H3PO3
H3P02 C

CpaBHUTE 3HaYeHHsA 3, b u c.
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Jlomawinee 3a0aHue

3aBepiiasi Tab/IMILy, 06061IUTE CBeIeHUsT 0 BaXKHBIX XUMUYECKUX CBOUCTBAX COJIEH.

Bewecmea, scmynaroujue 8 peakyuio

Yenosus npomekanus peakyutl
(B Kakom cocmosiHuu u npu
KaKUX yc/108UsiXx npomekaem

IIpumepuwl

peakyusi?)
coJib MeTaJLlI
coJib HeMeTaJll
CoJib KHUCJIOTHBIN OKCHJT
coJib KHCJI0Ta
coJib OCHOBaHUE
KHUCJasi CoMb EJI0Yb
OCHOBHasl COJib KHCJIOTA
OCHOBHasl COJib EJ104b




PA3/IEJI

INPEJAEJIBHBIE AJIN®PATUYECKHE YIJIEBOJAOPOAbI

Tema 2.1. ToMoJsioru4ecKri psiz, aJIKaHOB,

3JIeKpOHHbIe U rpaduyeckre GOpMyJibl UX MOJIEKYT
Tema 2.2. IlpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKAHOB
Tema 2.3. U3oMepus a/IKaHOB
Tema 2.4. HoMeHKJIaTypa aJIKaHOB
Tema 2.5. Haxox/JieHHe B IPUPOJE U CIIOCOOBI TOJTyUYeHHU s aTKAaHOB
Tema 2.6. ®usnyeckre ¥ XMUMHAYeCKHUe CBOMCTBA aJIKaHOB

llpaxkTuueckasn pa6ora Nel: OnpefesieHHe Ka4eCTBEHHOTO COCTaBa
yTJIeBOJ0PO/IOB



1T PA3JIEJL MPEJEJBHBIE AIMGATUYECKHUE YIVIEBOJOPOIbI

Tema 2.1 . ToMmosoru4eckuii pAA aJIKaHOB, 3JIEKTPOHHbBIE U
rpadpuyeckue ¢GopmMysibl UX MOJIEKYIT

1 [ H B HE EH B
| H BN HE B |
| H B HE EH B

BoKpyr KBaZpaTHOIO CTOJIa MOXXHO Pa3MeCTHTb YETBIpe CTY/Ia, eCId 00beau-
HUTb [iBa TAaKHUX CTOJI4, MOXKHO Pa3MEeCTUTb LIECTb CTYJIbEB, a BOKPYI TPEX TaKHX
CTOJIOB Pa3MELIAIOTCS BOCEMb CTYJIBLEB.

Onpedeaume opmyay AUHEUHOU 3A8UCUMOCMU MeHCOY HUCAOM CMOA08 U
cmys1bes, Haxo0sAWUXcsl BOKpy2 HUX.

Kakas ces3b cywecmgyem mexicdy amum npuMepom U CmpoeHuem aakaHog?

Coenacno MedsicOynapoonoll HoMeHKIA-
mype, y21e6000p00bl C OMKPbIMOU Yenbio
(ayuxauyeckue uny arugamuyeckue), Hazvl- Yane6000podul c omKpwimoil yenvio
saromcs ankauamu. B Morekyne aakaHa Ko- 6 MOJIEKY/IaX KOMOPbIX AMOMbI y2/1epo-
JIMYECTBO ATOMOB BOJOPOJA B /Ba pasa U Ha da coeduHeHbl medcdy coboli 0duHapHotl
JIBE CAMHUIIBI OOJIBIIE, YeM KOJIMYECTBO aTO- gigib%Zfi’eamm npedenbHbLIMU y2ne-
MOB yriepoza. Eciu Mosekyna comepxur n P '
aTOMOB YTJIEpOia, TO COCTaB allkaHOB MOXKHO BbIpasuTh odmien popmymnoit C,H,,.».
Hanpumep, eciu B MoneKkyse CONEPKUTCA ISTh aTOMOB YIJIEpoaa, TO (HopMyiy
ajkaHa BbIpaxkatoT B ciuepyromeM Buae CsHy.s,, unu CsHy,.

[epBeorit mpeacTaButens ankanoB Metad (CH,), 3HaunT, o o0meid popmysie unc-
JIO aToMOB yrieposna n > 1. Jlpyrue ankaHbl OTIMYAIOTCS OT METaHa Ha OJHY WUJIU
Heckonpko rpynn —CH,— (MeTuiien — romonoruueckas pasHocts). Hanpumep, C,Hg
—atan, C;Hg — mpomnan u np.

Ha Hapy?>KHOM 3HEPreTu4YeCKOM YpOBHE aTOMa yIJjiepoJia HaXOAUTCA YeThbIpe

3JIeKTPOHA. B HOpMa/IbHOM COCTOSIHMM U3 4YeTbIpex 3JIEKTPOHOB JBa HAaXOJATCA Ha
2s,a Ba Ha 2p NOAYPOBHE.

..287
l

B 3TOM ci1yyae aToM yIyiepo/ia 3a CYET HeCllapeHHbIX 3JIEKTPOHOB MOXKET 06pa30-
BaTb KOBaJIEHTHYIO CBSI3b TOJIbKO C JIByMsl aTOMaMH BOZ0opo/a, U ¢opMysia 3TOTO coe-
nuHenus CH,. .

H:C:H

Cywecmsyem sau seujecmso ¢ ¢popmysaoli CH,? 06ssiCHUME NPUHUHY.

Kak modxcHO 06B51cCHUMb 06pa30s8aHue MoAeKyabl MemaHa U3 amomos y2.1epooa u
s8odopoda?

CTpOGHI/Ie MOJICKYJIbI M€TaHa MOXHO 00BSICHUTH BO36y>KI[éHHI>IM COCTOSIHUEM
aToMma yriepoaa.

..287 28!
1] III (1] [0



TEMA 2.1.

ToMosI0rH4ecKuii psiji ATKAHOB, 3J1eKTPOHHBIE H TPaduyeckne opPMYJIbI HX MOJIEKY.T

3a cyéT YeThIpeX HECIapeHHBIX MEKTPOHOB aToMa YIJIepojia i aTOMOB BOJIOPO/IA
1o 0OOMEHHOMY MEXaHH3My O00pa3yloTcs KOBAJICHTHBIC CBSI3H, M B PE3YJITaTe 3TOTO
oOpazyercst MOJIeKyJla MeTaHa. B mpoliecce 3Toro 3aBepiiaeTcs BHEITHUN JHEpPreT-
YECKHUI YPOBEHb aToMa yIiiepo/ia, OH CTAHOBUTCS BOCBMHU3JICKTPOHHBIM (TIPABHJIO OK-
TETOB) C BaJIeHTHOCTHIO [V. OOpa3oBaHue MOJEKYIbl METaHA CXEMaTHUSCKU MOXKHO

MOKa3aTh HIHKECIICTYIOIM 00pa3oM.
H

‘C- + 4H- — H:C:H
H

anekmponnas popmyna
Monexynvl Mmemana

B Mosnekysne MeTaHa 3J€KTPOHHAs ILIOT-
HOCTb YaCTUYHO CMEIIAETCS K aroMy yriie-
pona, umeromero OOJNBIIYIO 3JIEKTPOOTPH-
LATEJIbHOCTh, U CBSA3b CTAHOBUTCSI YaCTUYHO
MOJISIPHOM.

Ecnu B 3neKTpoHHOM GopMyIie MOTEKYIbI
3aMEHHUTH OOIIME BICKTPOHBIE Mapbl HA YEp-
TOUKH, TO HOILYYaIOT 2paghuueckyro popmyny.

f i
H:G:H =  H-CH
H H

B ominume ot MeTana, B MOJIEKyJaxX JPyTHX
JIKAHOB MEXIY aTOMaMH yIiiepozaa, oopasyer-
Csl G-CBSI3b 32 CUYET OOIIMX 3JEKTPOHHBIX Map.
OJeKTpOHHAs TUIOTHOCTD TOM CBA3M B OJIMHA-
KOBOM CTEIICHU IIPUTATMBAETCSI 00OMMH aToMa-
MH, HE MPOUCXOIUT CMEILEHUs AIEKTPOHHOU
IJIOTHOCTH, U BCJIEICTBHE 3TOTO CBA3b CTAHO-
BUTCs HenoysipHoH. Hampumep, B Monekyie
3TaHa Kbl aTOM yIiIepojia CBsi3aH C TpeMs

KosasienmHas cesi3b, 06pa308aHHast
3a cuém obujell 3/1eKmpoHHOU napwl U
B03HUKANOWAST Mexcdy amomamu, 1eK-
mpoompuyameabHOCMU KOMOPbIX — He-
3HavYUMenbHO omuuvaomesi  (pasHole
amombl HeMemasa08), Hasbleaemcsl no-
JISPHOL, a CB8513b, BO3HUKAWAS MeHCAY
amomamu ¢ 00UHaKosoli 31ekmpoompu-
yameabHocmelo  (00UHAKOBblE AMOMb!
HEeMeNa1/108), — HeNO/SIPHOU C8S3bH0.

B mosekynax yanesodopodog cme-
neHb OKUC/AeHUsl Kaxcdo2o amoma yaie-
poda pasHa ompuyameabHoOMy 3apsioy
4ucaa amomoa 8000poda npu 3mom yae-
pode. [IpuvuHa 3moz2o 8 mom, 4mo a/iex-
mpoompuyameabHoCmMs  amoma  yaje-
poda 6oabule, yem y amoma eodopoda. B
pe3ysbmame 3mozo, 31eKMpOHHAs1 N10M-
Hocmb edosb C — H cesizu cmeujaemcst 8
CMOpOHy amoma y21epooa.

T
H—?%— (Ifz_ ?LH
H H H

aroMaMu BOJIOPOIa, a MEXKy aTOMaMH YIiiepojia 00pa3yeTcst oiHa G-CBsi3b. Ero anek-
TPOHHYIO U rpadruecKyro GOopMyITbl MOKHO TTOKa3aTh CIEIYIOIINM 00pa3oM.

Anxkan OnexrponHas ¢popmyna | I'paduueckas popmysta
HH i
C,Hy H:C:C:H H‘?‘?‘H
HH H H

Hnst ynpoménHoil 3anucu rpadguueckux (opmysn MOJEKYJI OrpaHHYECKHX Be-
LIECTB HE [IOKA3bIBAIOT CBSA3M MEXIY aTOMOM YIIEpO/a U BOIOPOLA.

H H

| |
H-C-C-H = CH,<~CH,

H H
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Harmrmem rpadmdeckyro ¢hopmyity iporana. J{jist 3Toro cHadana 3arvchIBalOT aro-
MBI yIIIepo/ia, COSNMHEHHBIe MeX Ty COOOH. 3areM, yauThiBas [V BaleHTHOCT aroma yriie-
Poza, K KyKIOMY €ro aroMy IPUCOSIHUHSIOT COOTBETCTBYIOLIEE YHCIIO aTOMOB BOIOPOZA.

oA
c-C-C = H—(ll—(ll—?—H — CH,-CH, - CH,
H HH
Hiwoxe B Tabmunie manb rpadgudeckie (hopMyITbl HEKOTOPBIX TIPEICTAaBUTENICH aTKaHOB.
®DopMynbl aTKaHOB Iiiiz?{};ie

CH, CH, Meran
C,Hs | CH;—CH; DTan
C;Hy | CH; - CH, - CH; [Iponan
CH,, |CH;-CH,—- CH,—- CH; Byran
CsHy,, | CH;-CH,—-CH, - CH, — CH; [lenrtan
C¢H,4 | CH;—-CH,—-CH,—-CH,—- CH,— CH; I'excan
CH¢ | CH;—-CH,—-CH,—-CH, - CH,- CH,— CH; lerrran
CiH;s | CH;— CH, - CH, — CH, — CH,— CH,- CH,— CH; Oxran
CyHy, | CH; - CH, — CH, — CH, — CH,— CH,— CH,— CH,— CH; Honan
CyH» | CH; - CH, - CH, - CH, - CH,—- CH,—- CH,— CH,—- CH,—- CH; Jexan

4

YrieBoA0po/ibl C OTKPBITON Lienbio (anudaTudeckue) Ha3bIBAOTCA ..... .
B Mosiekysiax ajJiKaHOB aTOMbI MeXJy CO60M CBSI3aHbl TOJIBKO ... U UX
cocTaB BblpaxkaeTcs obuield GopMyson ... .

i i
HCCH ..... aTaHa, a H-C—-C—H .wer -
HH H H

B mosekynax ankaHoB cBsisau C - Cu C - H passinyaroTcss 0cOGEHHOCTbIO pac-
npe/ieJieHus1 3JIeEKTPOHHBIX Tap Mexay atromamy, C-Casngercd ....,aC-H - ...

2/1eKmpoHHAst gopmyaa; epagudeckas dopmyna; noasapHas Ko8a/N1eHmMHaAs
€8513b; HENO/ISIPHASI KOBA/EHMHASL C€8513b; 0-C853b; CyHy,.z; ANKAHBL

: IIposepbme u3y4ernHoe

1 OnpepjenuTe B KaKOW M0CJI€L0BATENbHOCTH YBEJIUYUBAETCS YUCI0 aTOMOB BOZOPOZA B
MoJieKyJax neHTtaHa (1),3rana (2) u 6ytana (3).

A)1,2,3 B)2,1,3 01,32 D)2,3,1 E)3,1,2

2 OnpejesuTe 4YUCIO0 MOJSAPHBIX M HENOJSAPHBIX KOBAJEHTHBIX CBsA3ed B Mosiekyse CoHe.



TEMA 2.1. Tomostornyeckuii psia a1KaHOB, 3J1eKTPOHHBIE H rpaduyeckre (GOpMYJIbI HX MOJIEKYI

3 | Pas/IMYHBIMHU /1] MOJIEKYJI CEPHOU KUCJIOTHI U IPOMaHa sIBJISIOTCS:
1. 4ucio o-cBsI3en 2. YHCJIO MOJIAPHBIX KOBaJIEHTHBIX CBSI3el
3. YUCJI0 HEMOJISIPHBIX KOBAJIEHTHBIX CBsI3eH

4 | Y nepBoro npeAicTaBuTeJIsl JIKAHOB K OZJHOMY aTOMY yIJlepo/ia IPUCOeJMHEHO YeThIpe aToMa
Boziopoza. [loueMy askaH, cofepKaliiii iBa aToMa yriieposa, umeet ¢opmy.y C.Hg, a He C;Hg?

5, Beruucaute Maccy (T) yriepoja HaxoAsuerocs B 8,8 r mponasa.

A) 3,6 B)6 C)72 D) 8,8 Y) 4,8
6 AnkaH
YHCJIO aTOMOB BOZIOPO/a B MOJIEKYJIe OTHOCHUTeJIbHAsA MOJIEKyJ/ISIpHast Macca
n 30
n+6 X

Beruuciure x.

0 CKoJIbKO NPO1eHTOB (%) COCTaBJSAIOT 3JIEKTPOHBI, y4acTByOLMe B 06pa30BaHUN CBsA3ei
MeX/ly aTOMaMHU YIJIepoAa, OT OOLIero 4Yucja 3/1eKTPOHOB, 06pasyIoIUX CBSI3H B MoJle-
KyJ/le IpoIaHa.

8 OHpe,EleJ'II/ITe COOTBETCTBHE.

CssA3u 8 MOAIEKY/NAX Beujecma Bewecmsa

1. TosibKO noJIIpHasi KOBaJIEHTHAs CBSA3b a. mpomnaH

2. Tonpko HemoJisipHasi KOBaJIEHTHAs CBSI3b b. auokcua cepul

3. [lonsapHas 1 HenoJisipHasi KOBaJIEHTHBIE CBSI3U C.asoT
d. mepokcuz Bogopoa
e. MeTaH

9, c-Cc-C- C, C-C-Cu C-C—C—C—C co0TBETCTBEHHO YIJIEPOJHbLIM LieNAM
|
C

cocTaBbTe rpadpuyeckre GopMyJibl aTKAHOB U ONPeJieIUTE CTENEH! OKHUC/IEHHUS aTOMOB
yriepoJa.

10, 3aBepuuTe cCxeMy.

KOTOpOro 7 arTOMOB

‘ AnkaH, B MOJIEKYJIe ‘
ymiepoaa

Yucno aroMoB OtHocuTenbHasx Yucno C—-C
BOZOPOAA = MOJICKYIIIpHAT Macca = o- cBsI3el =

@ Kakas asiekTpoHHas ¢opmysia BepHa AJs1 nponaHa? O60CHYHTe CBOH OTBET.

L :C:CiH:Ce: 11. H:Q:H:Q:H:Q:H I11. HCCCH
H H H H H HHH

12, ComocTaBbTe YHCJIO O-CBSI3€H, HAXOSIIMXCA B Pa3/IMYHbIX MOJIEKY/IaX aJIKaHOB. [IpefyioxuTe
dbopmMyuy, 10 KOTOPOH MOXKHO BBIYUCJIUTD YHUCJIO O-CBSI3€l B MOJIEKYJIE aJIKaHa, CoAepKaluei
n aTOMOB YIVIEPO/A.

JlomawHee 3a

Ha ocHoBe nporpammbl Excel nocrpoiiTe rpaguk 3aBUCHMOCTH 4YKc/la aTOMOB BOZOpoZia OT
YK CJla aTOMOB YTJIEPO/ia B MOJIEKYJIaX aJIKaHOB, ONpe/iesInTe GOpMyJTy 3TOH 3aBUCHMOCTH.
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Tema 2.2. IIpocTpaHCcTBEHHOE CTPOEHHE MOJIEKYJI a/IKAaHOB

E‘ Bo BpeMs nosiéTa 60/1b1I0M NTH-
IIbl BOKPYT Heé CO3JaeTcsl BO3JyLI- - t

HbI{ TOTOK, KOTOPBIM HampaBJjeH Mpo- m’b
TUB JIETSIEH NTUILb], NPENSITCTBYS eé '?.
noJiety. OJHaKo BO BpeMsI COBMECTHOI'O ,\! ’d
noJsiéTa, B pe3y/]bTaTe CTYIEeHYaTOH, ~
yIOps04YeHHOH, UMeoled dopmy «V» '}
CTaM NTHUL, BO3AYIIHbIN IOTOK Nepeja- 'F 4
éTcs oJ, onpeJie/leHHbIM yIJIOM I0CJIe- e G «4
Jyiolleld nTyLe. ITO He MellaeT, a Hao- o
60pOT 06JIeTYaAET MOJIET, U KaKJast ITH- m
Ija B CTae 3KOHOMHUT 0 25% 3Hepruu.
BesiencTBrE 3TOro Bo BpeMs nepesiéTa KpymHbIX CTal ITUL (HaIpUMeD, XKy paBJiel
Y JIp.) LOBOJIbHO BBICOKO HaJ YPOBHEM MODs, OHU 3a JeHb MOTYT MPEOA0JIeBATh
paccTOSHUA 10 HECKOJIBKUX COTEH KUJIOMETPOB.

Ymo HanomuHaem eam cmpoeHue cmau nmuy, 0aHHOe Ha pucyHke?
Ecmb su cxodcmeo medicdy onpedesieHHbIM Yy2a10M N0Aéma nmuy U npocmpaH-
CMBEHHbIM CMpPOEHUEM ANKAHO8?

JKcIepuMeHTa/lbHO ObIJIO J0Ka3aHO, YTO B MOJIEKyJle MeTaHa BaJleHTHbIe YIJIbl,
3Heprus M JAJMHa CBA3M MeXJYy aTOMaMM YIJiepoja U BOJOpOoAa OWHAKOBBI.
Ecam npu 06pa3oBaHUM MOJIEKYJIBI METAHA IPUMYT YYacTHe O HA S U TPU P Op-

6uTaId aToMa yriiepoJa, TO XUMHUY€CKHe CBA3HY, 06paBOBaHHbIe MeXay aToOMaMu
yriiepoga 1 BoAopoJd, MOKHO CX€eMATHUY€CKHU IMOKA3aThb CJeAyIINM 06p330M.

H

HQD>© ¢« >COx

H
Bepuna au daHHas cxema?

O6aadarom AU 8 OAGHHOM cay4yae 00UHAKOBLIMU NApaAMempamu C8s3U Mencdy
amomamu yaaepoda u godopoda?
Kak bl npedcmassisieme npocmpaHcmeeHHoe cmpoeHue MoJ1eKyabl memaHa?




TEMA 2.2. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKAHOB

s u3o0paskeHus: 00pa3oBaHUS XHU-
MHYECKHX CBfI3eii B MOJIEKylIe MeTaHa
BCIIOMHHM CBEICHUS O T'HOpHIU3ALUH
ATOMHBIX OpOHTaJICH, C KOTOPBIMU MBI 03-
HAKOMIJIKCh B Kypce 8-ro Kiiacca.

HecnapenHbie 371eKTpOHBI BO30YKIEHHOTO aroMa yriiepoa, 00pasyroT opoura-
v (omHa s- U TPU p- OpOUTAIN), KOTOPBIE IPUHUMAIOT y4acTHE B sp® THOpHIM3a-
un. B mporiecce rubpuau3anuu 00pasyoTcs deTsIpe sp - THOpUAHBIE OpOUTAITH.

> v
-2 W
> sp?
+ QW —
> sp?
P>
> sp3

Cxema obpazosanus Sp*- 2ubpudnblx opoumare

Ilpoyecc 06pazosaHusi HOBbIX opbuma-
J1ell ¢ 00uHoKo8bIMU hopMoll U sHepauell u3
KoMOUHayuu op6umadseli pazauyHol ¢op-
Mbl Hazvlgaemces 2ubpudusayueti.

Otu rubpuaHbie opOuTanu, Onaromapsi B3aMMHOMY OTTaJKWBAHUIO, yIasIOT-
Csl IpyT OT Apyra Ha MakCHMallbHO€ PacCTOSHUE, PACIIONIaraloTcsa B IIPOCTPAHCTBE
TaK, YTO OKa3bIBAKOTCS HAIPABICHHBIMHU K BEPIIMHAM IIPAaBHJIBHOIO TE€Tpasipa H
00J1a1al0T MUHUMAJIBHOW SHEprueu.

Tempasdp - yemblpéxepaHHas 2eo-
Mempuyeckas gpuaypa, 2paHu Komopoti
cocmosim u3 4emblpéx mpey20/abHUKOS.
Tempasdp, ece epaHu Komopozo pas-
HOCMOPOHHUE Mpey20/1bHUKA, HA3bl8a-
emcsl Npasu/bHOM Mmempasopom.

Dopma sp*- 2ubpudnbIx opbumaiell 6 npocmpancmee

ITpu 0Opa3oBaHUU MOJIEKYJIbI METaHa Kaxkaas sp - THOpuaHas OpOUTaIh aroma
yIeposia, MepeKphIBasiCh C - OpOUTAIIBIO aTOMa BOAOPOJA (sp° — s epeKphIBaHNUE),
o0pa3yeT 4eThIpe o-CBs3H. CBsA3H, 00pa30BaHHBIE MTEPEKPHIBAHUEM OIHHUX M TEX XKe
opOuTanei, IMEIOT OAMHAKOBYIO JUTMHY ¥ SHEPTHIO.

Cxema 06pa3060Hu}l o-ces3ell 8 MoneKyiie memana
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Kak BuaHo, cBs3M, 00pa3oBaHHBIE MEXKIy aTOMaMH YIJIEpoAa M BOIOPOAA, TaK-
JK€ HaIlpaBJIEHBI K BEPIIMHAM TeTpadznpa. Bce cBA3M 0MMHAKOBEI U PACIOIOKEHBI O]
yrom 109°28'. U3-3a omunakosoii aunbl C — H cBsAi3u MoseKy/ia MeTaHa Ipruoope-
TaeT B MPOCTPAHCTBE TETPadIpPUUIECKOE CTPOEHHE (B POpMeE MPAaBUIILHOTO TETPAdIpa).
Huxe nokasaHsl TETpasIpUUYeCcKOe CTPOEHHE METaHa, IapOoCTep KHEBasl U I1apoBas
MO/JIEJI MOJIEKYJIbBI METaHa.

109°28'

O
© o

Tempasopuueckoe Llapocmepoicnesasn [laposas mooens
cmpoenue MONeKyIbl Memand MOOelb MOIeKYIbl MEMana MOJIeKYIbl Memana

[Tpu oOpa3zoBaHuM APYTHX MPEICTABUTEICH aTKaHOB, KPOME TIEPEKPBIBAHUS T'H-
OpuIHBIX OpOUTaJICii aTOMOB yIiieposa U s OpOUTaIH aTOMOB BOIOPOAA, MEPEKPbI-
BaIOTCS THOPHUIHBIC OPOUTAIM aTOMOB yIiiepoaa Mex1y coboit. Hampumep, npu 06-
pa30BaHUM MOJICKYJIbI 3TaHA U3 YETHIPEX sp° THOPHIHBIX OPOUTATICH KaKI0TO aToMa
yIJIepoJia TPU M3 dTHX OpOUTaNeH NMepeKphIBAIOTCS ¢ S-OpOUTANIBIO aToMa BOIOPO/A,
a OJJHa MEPEKPBIBACTCs ¢ APYyroii sp* opOuTasbio aroma yriepoaa (sp’ — sp® nepekpbl-

BaHMUE).
i 0
H

12C XC;;»

spP—s I

R
nepekpuvleanue H
H sp?—sp?
nepexpuleanue

Cxema obpasosanusi G- ceszell 6 MOLeKyIe dIMAHA

Kaxk u B MoJIeKysie MeTaHa, B MOJIEKyJIe 9TaHa BCE BAJICHTHBIE YIVIbI COCTABIISIOT
109°28". Jlnuna cBsi3u Mexkay aTroMamu yriepoja pasna 0,154 uM. Huke nokasasbl
MIapOCTEPKHEBAS U IIapOBasi MOJEIH MOJICKYJIBI STaHa.

o

Llapocmeporcnesas moodens Llaposas modens
MONeKyIbl IMand MONEKYIbl HIMAHA




TEMA 2.2. IIpocTpancTBEHHOE CTPOEHNE MOJIEKYJI ATKAHOB

W y npyrux npencrasureneil ankanos anuHa C — C csa3u pasHa 0,154 HM, Bce
aToOMBI YIJIEpOa HAaXOSATCS B Sp° THOPHIOM COCTOSHHMH, BAJICHTHBIC YIVIbI PAaBHBI
109°28' BeieIcTBHE HTOTO yIIIEPOIHAS 1IENb HMEET HEMMHEHHYIO (JOPMY, a HauMHas
¢ OyTaHa, yriepoaHasl Lelb IPUHUMAET 3Ur3arooopasHyo Gopmy.

AnkaH [Iponan Byran [lenTan
Ipocrpan- Q& QQ }}p
CTBEHHOE %// % % NP ° Q. Qg
CTpoeHHe dgo & g0 & W O Ob
CH, CH, CH, CH, CH,
I'papuueckas HBC/ \CH3 H3C/ \Cﬁz H3C/ \Cﬁz \CH3

dbopmyra o~

B Monexymax ankaHoOB arombl yIiepoAa MOTYT BpallaTbCsl BOKPYT c-CBSI3H,
KOTOpasl CyIIEeCTBYEeT MKy HUMU. Hanpumep, B MOJIeKysIe ATaHa BPAIlEHUE aTOMOB
yriepoaa Baoiib cBsizu C — C IpOUCXOAMT CIAEIYIOIUM 00pa3oM:

W ‘ B ‘

..... MO/IEKY/1 Op2AHUYECKUX 8eWecimne 3asucsim om pacno10MceHus 8 NpOCMpaHcmee
.. amomog yasepoda.
Amombl y2nepoda 8 ankaHax Haxo0siMcs 8 ..... COCMOsIHUU, Mo 8 €oomeemcmauu ¢
nosi0JceHueM 2ubpuUdHbIX opbumaseli 8 npoCMpaHcmae, Ux Mo/eKyabl UMerm ..... .
Bce sasenmHble ya2abl cocmagAsilom ..., a O0AUHA C8S3U Mexcdy amomamu
Yyesepoda..... .
Cesizu C - H 8 Mosexy/ie ankaHa obpasyromesi 3a c4ém ....., a C - C c8si3b - 3a c4ém ......

2ubpudHsie opoumanu; 0,154 Hm; mempasdpuveckoe cmpoeHue, NpoCmMpaHCmMEeHHOe
cmpoeHue, nepekpbleaHue sp° — s; nepekpsieaHue sp? — sp’; sp® 2ubpud; 109°28

Ilposepbsme u3yveHHoe

1 B xaxoM ru6puHOM COCTOSHUM HaXOAMTCA aTOM yIJjepoJa B MoJIeKy/e MeTaHa?
2 YeMmy paBHBI BaJeHTHBIN yroJ 1 gunHa C-C cBA3KM B MOJIeKyJie aTaHa?

3| Kakas moJiekysa ajikaHa colep>KUT 12 rubpuHbIX opouTanei?

4| Kak Bbl MOXKeTe 06'bSICHUTb TeTPa3ipu4ecKoe CTpoeHre MeTaHa?
5

Jl1g ankaHa c OTHOCUTEIbHOM MOJIEKY/IIpPHON Maccoi 86 ciielyeT BBIYMCIUTD:
a.yucio C- HceBszeit b, 4uc/io NpoTOHOB €. YHCJIO Sp° THOPU/IHBIX OpOUTATEH

CKOJIBKO CBsi3el 06pasyeT aJIKaH, B MOJIEKYJIE KOTOPOT'O CONEPXKUTCS 8 TUOPHU/IHBIX
op6uTasel, 3a CueT nepeKkpbiBaHus sp° — s opbuTanen?
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71

Yucio cBsi3eil, 00pa30BaHHbBIX
. -
MePEeKPIBAHIEM sp°—sp’ opOuTaeit:

Yucno cBsizeil, 00pa3oBaHHbIX

o . CBsi31 B MOJIEKYJIE IIPOTIaHA
TIepeKpBIBAHNEM Sp°— § OpOHTaIICH:

‘

MoJIeKyJIIpHasi Macca
askaHa 14n-12

BOZIOpOAA

YHUCJIO aTOMOB
yriepoja
‘ OTHOCUTe/IbHasA ’

YUCJIO aTOMOB ’

9, CocraBbTe popMysy ankaHa, rpadudeckas Gopmysia KOTOPOTO TOKa3aHa HIKe.

NN

10, Io kakuM cxemaM IepeKPbIBAIOTCSA OPOUTAIN U 06PA3yIOT CBA3H, COOTBETCTBYIOLIME
MoJleKyJle 3TaHa?

. OV Q- 3 Oa@-
+ Q< 5. o<

11} OnpegenuTte COOTBETCTBUE.
AnkaH, B MOJIeKyJie KOTOPOT'O COAEPKUTCS N aTOMOB yTIJiepoja:
1. Yucno o- cBsA3en 2. Yucso HEnoJIIPHBIX KOBaJIEHTHbIX CBSI3el

3. Yucsio cBsi3ei, 06pa30BaHHbIX Sp° — S IEpeKphIBaHUEM
an-1 b.2n+2 c¢.3n+1 d. 4n e.2n-1

12 Jnuna C - C cBs13u B asikaHax coctasisieT 0,154 HM. B Mosiekysie nponaHa JiInHa CBSI3U
MeX/y MepBbIM U TPeTbUM aTOMOM yriiepo/ia paBHa He 0,308 HM, a coctaBaseT 0,250 HM.
OGBsICHUTE IPUIHHY.

HOJ’IbSyﬂCb IUVIACTUJIMHOM U CIIMYKAMH, CMO,L[eJ'II/IpyI‘/JITe HIapoCTEepPXKHEBYIO MO EJIb MOJIEKYJIbI
IpornaHa.

Tema 2.3. H3omMepus aIKaHOB

g CocTaB a/JIKaHOB, B MOJIEKyJ/IaX KOTOPBIX cojepxxaTrcsd 1+6 aTOMOB yrie-
poza, BelpakaroT 1ectbio popmynamu (CH4 CHg, C3Hg, C4Hio, CsHip, CeHia).
OpHako, cyuiecTBYOT 13 ajKaHOB, B MOJIEKYJIaX KOTOPBIX copepxarca 1+6
aTOMOB yIJIepofa.

Kak 8bl dymaeme, 8 Uém npu4uHa makozo pasauyusi?

2%
CH,
CH,

CH, - CH,

CH,-CH,-CH,  CH,-CH, C‘Hs
CH, CH, — CH,




Aeasl T Mi3omepus aJIKaHOB

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

Ckoabko seujecms daHo 8 Kaxcoom psidy? Kakumu cxoxcumu U omauvuUmeabHuIMu
0CO6EeHHOCMAMU 001a0am pasHele seujecmaeda 00H020 U mo2o KHce psida?

®opmymam CH,, C,Hg m C;Hg cooTBeTCTBYET
TOJIBKO OJTHO BEIIECTBO, TO €CTh y ATHUX BEIIECTB
HeT m3omepoB. Popmymne C,H,, cooTBeTcTBYIOT

Bewjecmsa, umerowjue 0duHa-
JIBa BEIICCTBA, KOTOPBIE MOYXHO BBIPA3UTH B BUJE!

Kogblll cocmas, HO pa3Hoe cmpo-
eHue U nosmomy pda3Hble ceoli-
® cmea, Hassvlearomcs usomepamu

(epeu. izos - pasHbill, meros -

§H3 Mepa], asmo sie/s1ieHUe Ha3ssleaem-
CH,-CH, - CH,—-CH, CH, - CH - CH, cs1 usomepuetl.
OyraH n300yTaH

Byran n m300yTaH pazHble BEIIECTBA, KOTOPhIE OTIIMYAIOTCS 10 CBoicTBaM. Harpu-
Mep, TeMneparypa kunenust Oyrana — 0,5°C, a y m3o0yrana — 11,7°C. bByran — ankan
HepazeemaénHo20, a N300yTaH — aJIKaH pazeemenéHHo20 cmpoeHUs. TN BELIECTBa OT-
JIMYAIOTCS APYT OT ApYTa M0 CTPOeHH 0. M30Mepusi, OCHOBaHHAsI HA COSAMHEHUH aTOMOB
yIieposa B MX MOJICKYJIaX B Pa3IMYHON IOCIIEIOBATEILHOCTH, HA3BbIBACTCS CIMPYKNTYP-
HOU uzomepuetli YIASPOIHON LY. 3HAYUT, U30MEPHS YIIICPOAHON 1IENH Y alKaHOB Ha-
YyuHaeTcs ¢ npeacraBurens, Gopmyna koroporo C,H;y. C Bo3pacTanuem uncia aroMoB
yIepoaa B MOJIEKyJIe YBEJTMYUBAETCS YMCIIO H30MEPOB.

%
CH, ~ CH - CH, - CH, @ CH,~C ~ CH,
CH, CH,
HM30IICHTAaH HCEOIICHTAaH
CH, - CH, - CH, - CH, - CH,
IICHTAaH

B coomgemcmesuu ¢ ucmopuyecku NpuHAmMbIMU HA36AHUSMU, eCAU KO 8IMOPOMY AMoMy
yanepoda npucoeduHsemcsi o0Ha CHs;— zpynna, mo coomgemcmayowjull a/1KaH HA3blearm,
npu6assisi K Hemy npucmasky uso-, a ec/u npucoeduHsiemcs deée CH;~ epynnul, mo Kk Ha36aHuio
a/nkaHa npubasasiiom npucmasky Heo—. Hanpumep:

CH,
\
CH, - (‘EH —CH, - CH, — CH, CH, - g — CH, - CH,
CH, CH,
UB0CEKCAH HeO02eKcan

Hanuewm rpaduyeckue popmysst ankana ¢ cocraBoM CgH .
1. CrHavana HanueM GopMyIly ajKaHa HePa3BEeTBIEHHOIO CTPOCHHUSI.

c-c-Cc-C-C-C
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2. Tlotom COCIMHHUM ITIOCJICIOBATCIILHO 5 aromoB ymiepoaa, a OAUH MOKa>XKEM B
Pa3BETBIIECHUHU B BO3MOXXHBIX BapruaHTax.

Cf?foCfC CfoQfoC
C C

3. [lasiee coeJUHUM MOC/IE/[OBATEJIBHO YETHIPE aTOMA YIVIepo/a, a /1B
IIOKa)XKeM B pa3BETBJIEHUH B BO3MO)KHbIX BApHAHTAX.

C
|

C—?—?—C C—lC—C—C
Cc C C

Kak BuzHoO, BemjectBo ¢ coctaBoM C¢H4 UMeeT naTh U30MepOB.

AtomBbI yriiepoaa, BXOAAIEe B COCTAB OPraHnvYCCKOro BEIICCTBA, B 3aBUCUMO-
CTH OT YHcCJia HpI/ICOGI[I/IHéHHI:IX K HCMY aTOMOB YIJIEpOJa, MOI'yT OBITh nepeudHbiMU,
6MOPUHHBIMU, MPEMUUHbIMU U YHemeePMUYHbIMU.

‘/ Ces3an ¢ 00HUM amoMom yenepood, noamomy\ ‘/Cg;igan ¢ mpems amomamu y21epooa, noamomy\
\_ ABIAEMCA NePEULHbIM AMOMOM Yyenepooa J \_ AGNAEMC MPEMUYHbIM amomMom yarnepooa )
CH,

|
CH, - CH, - CH - C— CH,

| |
GLCR\\\

‘/ Ceszan ¢ dgyms amomamu yenepooa noamwuy\ (" Ceasan ¢ uemvlpbMs amomamu y21epooa, noamomy\\‘
\_ ABIACMC GMOPUYHBIM GIMOMOM y211epooa ) \_ AGISeNCs UemeepmuunpLM amomom yenepooa

Ecau MBICIIEHHO OTHSTBH OT MOJIEKYJT aJIKa-

Ha OAWH arOM BOJOpoOAa, TO ITOJTYYEHHBIC 4Ha- e —
CTHUIbI HA3bIBAKOTCA aﬂkuﬂbewupa()uKaﬂamu, Yacmuywl, umerowjue 00uH uau
U UX COCTaB MOYKHO BLIpaBI/ITL 06]_]_161‘/'1 q)opMy_ HECKO/IbKO HeCnapeHHbIX 3/1eKMpPOHO8 Ha

BHEWHEM C/10€, HA3bIBAMCS pAOUKAIAMU.
Padukasibl - o4eHb aKmugHble Yacmuybl, u
no 3moll npuvuHe OHU HEYCMOUUUBbL.

aoii C,H,,,;. B HEKOTOpPBIX cilydasix ajaKuiib-
HBIE pajuKajipl 0003Ha4daroT yepe3 R—. Ilpm

OTHATHU OTHOTO aToMa BOAOPOAA OT MOJICKY-
7e1 MeTaHa oopasyercss CH;— pagukan. Pazpeis
C—H cBs3u conpoBoxaaeTcs paBHOMEPHBIM
pacrnpeeneHleM 3JIEKTPOHHON Hapbl MEXIY
aroMaMH, Ha Ka)KIbIH aToM NPHUXOAUTCS IO

Ecau paspeie ceazu npoucxodum
makum o6pasom, ymo 06pasyowas

OIHOMY SJICKTPOHY. Takoit Ppa3pbIB HA3BIBACTCA XUMUYECKYIO C8513b 3/1eEKMPOHHAS
COMOIUMUYECKUM pa3pPbleOM CBA3U. napa yeaukom ocmaémcsy 00H020
amoma, mo 06pazyromcsi UOHbL
H H Takoli pa3pui@ Xumu1eckoll cési3u
H CH H—H C +.H HAa3bl8aemcsi 2emepoAumMu4ecKuM.
- o Hanpumep,
H H
H H
Hasgaane AIKWIBHBIX PAJMKaioB 00pasy- H: CJ Gl — H A+ (L
FOT 3aMCHOHN OKOHYAaHUs «-aH)» B Ha3BAHUSX CO- H H

OTBETCTBYIOILUX AJIKAHOB HA OKOUAHUE «-LULY.
Hanpumep, CH; — Ha3bIBAIOT MemunibHblM paouKaiom.

Hecmotpst Ha To, 4TO MOJIEKyIIa 3TaHa COAEPKUT ABa aToMa yIIeposa, NPy OTHATUH
aroma BOZOpOZa OT JIF0OOro aroMa yriepoza MoyvaeTcst OAUH U TOT XKe paxukai. Ero
¢dopmyna C,Hs— (mm CH; — CH,—), 11 €10 Ha3bIBAIOT SMUTbHBIM PAOUKATLIOM.




(Lo rsl D M3omepus aJKaHOB

HH HH
H:C:CiH — H:C:C- +H
HH HH

AJNKHUIIbHEIC paarKalbl, IOMHUMO pa3pbiBa C- H, TAaK¥XC MOT'YT O6paSOBI:IBaTI:CH
TOMOJIMTUYCCKUM pa3pbIBOM C—-CcBa3u MOJICKYJIbI aJIKaHa. HaanMep:

HH H
H:CG:C:H — 2H:C-
HH H

[Ipu oTHATHM aTOMa BOJOPOZA OT MOJIEKYJIbI IIPOIIaHa 00pa3yIoTCs 1Ba Pa3HBIX
panukana — nponun U uzonponun pagukansl. OOpa3oBaHue 3TUX PAAUKAIIOB 3aBUCUT
OT TOr'0, Y KAKOr0 aroMa yrijieposia Obul OTHAT BOJOPOI.

! iy
H-¢-¢-gH
H H H H/I‘RH
CH,— CH,— CH, — CH, - CH - CH,
paouxan nponwx A/padumﬂ uzonponu

C3H7 -

Panukansr ¢ popmynoit C;Ho— 00pasyrorcst oT Moiiekya OyraHa v nu300yTaHa.
B 3THX MoJsieKy/iax B 3aBUCHMOCTH OT TOT'0, OT KAKOT'0 aTOMa yIIepo/ia OTIIEIIISIeTCSI
OJIMH aTOM BOJIOPOJIA, MOTYT 00pa30BaThCsl YEThIPE PA3IMYHBIX palUKaa: nepeuy-

HbILL Oymu, u300ymui, 6MOPULHbIL OYMUL U MPEMUYHbIL 0YMuL paouxabl.

Amom 600opoda ompui- Amom 600opooa
eaemcs om nepeuvyHoco ompwvleamcs om 6mopu4Hoco
‘ amoma yenepooa ‘ 6ymaH ‘ amoma yanepooa ‘
\ \ \ \
H H H H H H
| | | | / \ | | | |
H-g--0-C
H H H H H H/H\H
CH,- CH, - CH, - CH, - CH, -~ CH, - CH - CH,
. ~ e N
PaouKan nepeuynblil Gymu CH paouxan mopudnslil Gymun
4tlg —
_— —
(‘?H3 QHs
CH, - CH-CH, - CH, - C —CH,
paouxai uzobymun paouxan
mpemuuHbwlil Gymui
] ;
ped iy
Hog-gof s Heg-goCow
\ H o H H | | H /IZI\ H |
‘ Amom 600opooa ‘ u306y e

‘ Amom 6000poda ompuieaemesi ‘
om mpemuuno2o amoma
yenepoda

ompbLeaemcs om nepeutHo2o
amoma yenepooa
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B 3aBucuMocTH OT THIIA YIIIEpO/ia, HUMEIOIETO HECIIAPEHHBIN 3IEKTPOH, Pay-
KaJbl OBIBAIOT NEpEUUHbIEC, BMOPUUHBIE T MPEMUUHbLE.

Tepeuunsiii amom yanepooa Bmopuunsiii amom yanepooa Tpemuunviii amom yenepooa CH
3
\
CH,- CH,- CH,-CH, - CH,- CH - CH,-C-
| |
Tlepsuunbiii paoukan
Pt p CH, CH,

Bmopuunwiii padukan Tpemuunviii paduxan

ﬂaHHBIe AJIKWJIBHBIC paIuKaJIbl MOXKXHO CIpYIIIUPOBATh, KaK IIOKA3aHO HUKE:

O6pa308aHHbLIL ANKUTbHBIL Haszeanue
Anxan Tun paouxana
paouxarn paouxana
CH,- CH, CH;—- CH,— STHUI TIePBUYHBII
9TaH
CH;—-CH,—- CH,— TIPOTIFLT MIEPBUYHBII
CH3— CHZ— CH3 CH3 —CH-
npomnax ! U30TIPOTIHIT BTOPHYHBIN
CH,
CH;- CH,— CH,—- CH,— ne]éeuqnbm TIEPBUYHBII
CHs- CH,— CH,~ CH; YT
OyTaH CH,-CH, - ‘CH - 8MOPUYHDLL o
CH, Gy BTOPUYHBIN
CH, ~ CH — CH, - ; 3
u300yTHI MepBUYHBIHA
CH, - ?H — CH, CH, Y P
CH, 9H3 }
u300yTaH CH,-C- mpemuinbit TPETHYHBINA
| Oyt
CH,

Amonm yanepoda, kK Komopomy npucoeduHeHo yemuipe pasAuvHbIX AaMoMa Uau 2pyni amomos,
Ha3bI8AEMCsl ACUMMEMPUYECKUM amOMOM ya/epodd. Hekomopble amombl yaaepoda, exodsujue
8 cocmas a/aKaHos, Mozym 6blmb acummempuyeckumu. [Ipu HanucaHuu zpagduyeckux Gopmyn
acummempuveckuti amom yzaepoda o6osHauarom mak — C*.

o yonepoo H CH, CH, e
CH, =€~ CH—CH—CH, CH,— CH, —*(lj —CH—CH,
H CH, H CH,
Heacwmuempuqecxmi

CH3 H / amom yenepooa

o
CH,~CH,~ CH—C- CH,
CH,




TEMA 2.3. HN3omepus ajkaHoB

Bewecmea, 8 MoJeKy/1e KOMOPbIX €CMb ACUMMempu4ecKuli amom yeaepoda, 06pazyrom Kak
6ydmo dsa uzomepa, omauvarwuecst opyz om dpyea no npocmpaHcmeeHHOMy CmpoeHu. Imu
U30Mepbl 18/5110MCs1 3ePKANbHBIM ompadceHuem opye dpyza. Hanpumep:

3epkaso

Ipu epaweHuu usomepog 80016 YeHMpPAaAbLHO20 AMOMA y21epodd He NOyHarmcs seuje-
cmea ¢ 00UHAKO8bIM NPOCMPAHCMBEHHbIM CMPOoeHUeM. Imu U3oMepbl 06.1a0arm noxXoxcu-
MU PUUYECKUMU U XUMUYECKUMU C80LicmBaMuU, HO omau4aromcesi dpye om dpyaa pasAuvHbIM
epaweHuem (npasoe u siesoe) N10CKOCMU NOJSIPU30BAHHO20 c8ema (ceem, 801HbI KOMOPO20
Haxodsimcsi 8 onpedeseHHOU naockocmu). [Toamomy amom 8ud uzomepuu Hazvleaemcst onmu-
ueckoll usomepuell (3epKa/bHast U30MepUst), d U30Mepbl HA3bI8AKOMCS ONMuYeckuMu. B seuje-
cmaax, 8 Mo/1eKy/1e KOmopblX Hem ACUMMempu4ecko20 amoma y21epood, 3epKa/ibHsle ompadice-
HUS POPM, MOXHCHO NOAYHUMb 8pAUEHUEM UX 80016 YeHMPAaIbHO20 amoma yaaepoda. Hanpumep:

3epkaJio
BpallaeTcs Ha
o

>

o @G)@ 6@ © O a@@
—— ToJIy4aeTcs BelecTBo

BpalaeTcs C OZIMHAKOBBIM NIPOCTPAHCTBEHHBIM
CTpOEHHEM

7
Bewecmea, umewnuwue 00UHAKOBLIU KA4eCMBeHHbIU U KO/IUYeCma8eHHbILl cocmas,

OMHOCUMEJ/IbHYIO MOJIEKYAAPHYHO MACCY, HO pA3HOe CcmpoeHue U no3momy pda3Hble
ceoﬁcmea, HA3bl8AKOMCA ..... ,d 9mo sesieHue Ha3vleaemcH ......

CH,-CH,-CH,-CH, u CH, —C‘H—CH3 HecMompsi Ha OOUH U Mom Jice cocmas
CH,

a/IKAH08, N0C/1e008aMeAbLHOCMb COeOUHEHUS] AMOoMO8 y2/1ep00a 8 3Mmux Movieky/aax
pa3/qiu4Has, U OHU A8/AAKMCA ......

CH, - CH, - CH, - CH, a/IKQH ...., @ CH,— CH—CH, QIKQH ......
|
CH,

Hpu omuwensieHuu 00H020 amoma 8060})000 om MovJieKy/1bl a/1IKaHd noay4aemcs ..... .

Hepassemes1éHHOe CmpoeHue; pa3gemaséHHoe CmpoeHue, A/KUAbHbIU padukas;
u3omep; U3oMepusi; CmpyKkmypHble U3omepbl No y2/1epodHoll yenu
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Ilposepbme u3zy4eHHoe

Kakue Mmapbl BEUEeCTB ABJIAKTCA I/IBOMepaMI/I?
I. CH,—~CH,~CH, u CH,-CH,

I CH,-CH-CH, u CH.-CH,
CH, CH, - CH,

¢
.CH,-CH,-CH,-CH, u CH,- \CHZ
CH,
Bbi6epuTe BTOpUYHbBIE PaJIUKaIbL.
1.mponua 2. BTOPUYHBINA OYTUI 3. U306y THI 4. u3onponua 5.9Tun

ByTaH 1 U306yTaH OT/IMYAIOTCA APYT OT Apyra:
1. OTHOCUTE/NILHOM MOJIEKYIIPHON Maccoi
2. CTpoeHHEM MOJIEKYJT
3. 1o yucy nepBUYHBIX aTOMOB yIJIepo/ia B MOJIEKYJIe
4. Ilo KOJIN4eCTBEHHOMY COCTaBy

CH, - C‘H -CH,-CH, wu CH,-CH,- CH,- CH, - CH, noyeMy 3TH BellleCTBa sIBJISIIOTCS] U30-
CH, Mepamu?
CKOJIbKO aTOMOB BOZIOPO/ia UMeeT aJIKW/IbHBIN paJivKasl, KOTOPbIN COAepKUT 16 aToMOoB?

KakuMm pagukasioM ciefyeT 3aMeHUThb OUH aTOMOB BOZ0PO/ia B MOJIEKYJIe 3TaHa, YTOObI
MOJIyYUTh U30MEHTaH?

CKOJIBKO Pa3JIMYHbIX aJIKMUJIbHBIX PAaZIMKaJIOB MOXHO MOJYYUTh U3 MOJIEKYJIbI
CH; — CH, — CH, — CH; npu paspsbiBe B Heli C— C u C — H cBazeit?

OnpefenuTe NpaBUIbHBIA BapUAHT.

[ Yucno nepeudnbX amomos yenepooa = 5 } CH3 Yucno 6moputnblx amomos yenepooa = 3}
|
CH, - C - CH, - CH - CH,
| |
[qumo mpemuunbLY Amomos yenepooa = 1} CH3 CH3 Yucno vemeepmuunvix amomos yenepooa = 2 }

[IprcoejMHEHNEM KAaKHUX PaJIMKaJIOB MOXHO MOJIyYUTb U30TeKCcaH?
1. mponuJ ¥ U30IPOTHII 2. BTOPUYHBIN GYTHJI U 3THJ 3.9THJI U HU306yTHI

Onpeaejm're YHUCJIO TEPBUYHBIX aTOMOB yIjiepo/Jia B MOJIeKyJie aJIKaHa, TOJIy4eHHOIro
CoeJUHEeHHWEM IIPOIMHUJIOBOTO U TPETUYHOTI'O 6yTI/IJ'IOBOI‘O paauKal0B.

CpaBHHTE YHCJI0 aCHMMETPUYECKHX aTOMOB YIJIepo/ia B MOJIEKYJIe aJIKAHOB U 060CHYHTe
CBOM OTBET.

$H3 C|H3
1. CH,— CH,— CH—?H— CH,— CH, 2. CH,— CH,— CH—CH,— (IZH —CH,
CH, CH;

12, Bo3MooeH J1M YeTBePTUYHbIN alKUIbHBIN pajgukan? O60CHYHTe CBOY MBICH.



TEMA 2.4. Homenkaarypa ajikaHoB

Tema 2.4 HoMmeHKk/1aTypa a/IKaHOB

m Azep6aimkaHckas HanuoHanbHass bu-
6svoreka uMeHn M®D.AXyHZ0Ba SIB/ISETCS
caMoM 6oJibIIoN 6M6JMOTeKOM A3epbai/KaHa.
B 6ubsinoTeuHoM QoHe XpaHATcs GoJiblie 4,5
MUW/IJIMOHOB 3K3eMIUISIPOB IE€YaTHOM MPOAYK-
nuy. Takoe KOJMYECTBO KHUT pasMellaeTcs Ha
H0JIKax 10 ONpe/ie/IeHHbIM NIpaBUJIaM, U KaKJas
KHUTA 110 MeCTy HaXOXKAEHHUS UMeET Ompeje-
JIEHHBIN Koz, Ha ocHoBaHMM 3TOro 6HOIHMOTE-
Kapb O4Y€Hb ObICTPO HAXOAUT HYKHYIO KHUTY U MPEJOCTABJSET YUTATEIIO.

Ecau 8 6ubiuomeke KHU2U HA NOJKAX HAXOOU/UCL 6bl Xaomu4Ho (8 Heonpede-
JIEHHOM nopsidKe), MOMCHO AU 6bL10 3a KOpOMKoe 8peMsi hpedocmasumsv KHUZy Yu-
mameo?

Yuumoieas 6o/1bwoe KoAU4eCmMB0 ANKAHO8, MOXMCHO AU 0151 UX HOMEHKAamypbl
UCN0./156308aMb HA368aHUSI, JAHHblEe HA OCHOBEe ohpede/ieHHbIX NPasua?

Kak modcHo onpedeaums npasuaa 015 HOMEHKAAMYpPbl AAKAHO8?

Jlo xonma XIX Beka He OBLIO 00IIero crocoda, MPUMEHSIEMOTO TS OTIPEISIICHIUS
Ha3BaHWs OPraHUYECKHUX BemecTB. J[0 3TOro BpeMeHH ObLIO OTKPBITO JOCTATOYHOE
KOJIMYECTBO OPraHUUYECKHMX BEIIECTB, HO HECMOTPSI HA 3TO, UM JABaJIM CITy4alHbIC
Ha3BaHus. Hampumep, meran, oTaH, mpomnaH, OyTaH, W300yTaH SBISIOTCS UCTHOPU-
yecKUMU (MPUBUATbHLIMUY) HA36AHUSMU, KOTOPBIMU TIOJNB3YIOTCS TI0 ceil aeHb. Tem
HE MeHee, pe3KOoe YBEINYCHHE KOJTMIEeCTBA OPraHUYECKUX BEIIECTB CO3aET HE0OXO-
JIMMOCTB OTIpe/IeICHHsI Ha3BaHHSI 3THX BEIICCTB HA OCHOBE ONMPECIEHHBIX MMPABUIL.
C »TOH 11eMBI0 OBUTH MPEIOKEHBI PA3INYHbIE METOJbI OTIPE/ICIICHUS] HA3BAHUSI Be-
niecTB. 3Has MPaBUiia dTHX METOJIOB, MbI MOXKEM OIPE/ICIUTh HA3BAHUE OpraHuve-
CKHX BEIICCTB U, HA00OPOT, 10 HA3BAHHSIM BEIIECTB MOYKEM HAITUCATH UX CTPOCHHE.

[lo HIKEYKa3aHHOM CxeMe 3aMeHUM aTOMBI BOIOPO/ia B MOJIEKYJIE METAaHa Ha
pasJyin4YHble pajuKaJIbl.

CH,
|
\I—}/ CH,
|
CH,-CH,-CH,- — I}C@ ~— ~CH-CH, = CH,~CH,-CH,~C -CH-CH,
/A CH, CH, CH,
[ CH,
|
cr
CH,

B Mosiekysie Hepa3BeTByieHHOTr0 CqHy, (rekcan) 3aMeHUM HEKOTOpbIE aTOMBI
BOZIOPOJA pa3/IMYHbIMU PaZiMKaJaMH 10 CIeAyIollel cxeMe.
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CH, CH,
| |
| |
| |
CH,~CH,~ CH,~CH,~CH,~CH, = CH,~CH-CH-CH,-CH-CH,
cr,
|
cn, CH,
CH,

Hcnosw3ysi HA36aHUSL UCXOOHbBIX Y21€8000p0008 U paduka.io8, Kakue mMemodsl
8bl M02/1U 6bl NPEO/I0HCUMb YUMOObl, HA38AMb NOJ1YYeHHble y2/1e8000p0dbl?

B HexoTophIX ciiyyasix Uil Ha3BaHHUS BELIECTB IOJB3YIOTCS METOIOM payuo-
HanvHoU HomeHnKaamypul. [Ipu 3TOM MeToie Bce allkaHbl PaccMaTpUBAIOTCS Kak
MPOM3BOIHBIC METaHa, B KOTOPOM aTOMBI BOAOPO/a MOIHOCTHIO MM YACTHYHO 3aMe-
MIAIOTCS ANKHIBHBIME paguKaiaMu. HampumMep, Mo 9Toil HOMEHKIIAType BEHIECTBO
CHj; — CH; paccmarpuBaeTcst Kak IPOU3BOIHOE METaHa, B MOJIEKYJIE KOTOPOTO OJTMH
aToM BOJOPOJIa 3aMEIIEH Ha METHUIIbHBIN pajiuKall.

CH, - CH,

memuir  Meman

MCTHUJIIMCTaH

B monexyne CH; — CH, — CH, cuiibHO pa3sBETBICHHBIH (B KOTOPOM MaJjio aTOMOB
BOJIOPOJIA) aTOM YIVIepOJia pACCMATPUBAIOT, KaK aTOM yIIIepo/ia MOJICKYIbl METaHa.
CH, - CH, - CH,
memusl MemdaH menui
Takum 00pa3oM, B COOTBETCTCBHH C 3TOH HoMeHKiatypoir CH; — CH, — CH;
SBIISICTCS TIPOTYKTOM 3aMEICHUSI B MOJIEKYJIe METaHa JIByX aTOMOB BOJIOpOJa Ha

METHIIbHBIE paiuKalibl. Eciu 4ucino pagnkanoB 0OJbIIe OTHOTO, TO HCIOIb3YIOTCS
yucna ou- (2), mpu- (3), mempa- (4).

CH, - CH, — CH, JIMMETUIMETaH

[Ipu nazpanuu Bemectsa CH; — CH, — CH, — CH; B cOOTBETCTBUU C TaHHOM
HOMEHKJIATypOi, HE UMEET 3HaYCHUsI, KAKOH U3 JIByX aTOMOB YIJIepOia, HaXOISIIETO

B CEPCANHEC, MbI IIPUMEM 34 ATOM YITIEpOAa MOJICKYJIbI METaHa.
CH, - CH, - CH, - CH,

zMemuil - memaH omun

[To aToMy MeTOTy, €CJIM B MOJICKYJIE aJIKaHa COJIEPIKATCSI Pa3HbIC PajKaIIbl, TO
UX YUTAIOT B ONPEAETICHHOW MOCIIENI0BATEILHOCTH: OT MPOCTOTO K CIOKHOMY (Me-
TUJI, 9TUJI, IPOTIIII U Ap.).

CH,-CH,-CH,—-CH, werumTuiMeran

PaCCMOTpI/IM Ha3BaHUA HEKOTOPBIX AJIKAHOB 110 3TOMY METOLY:

o
CH, - CH - CH, CH, - C - CH, CH, - CH, - CH - CH,
CH, CH, CH,

TPUMCTUIMETAH TeTpamMeTU/IMETaH JUMCETUIIDTUIIMETAH



TEMA 2.4. Homenkiaarypa ajikaHoB

CH, ~ CH — CH, - CH, - CH, CH, ~ CH - CH = CH,
CH, CH, CH,
}:lI/IMCTI/I.J'[l'[pOl_H/U'[MeTaH ﬂI/IMCTI/Iﬂl/I?)OHpOHl/IJ]MeTaH

ITo Mepe yBenMUYCHHUS YUCIa aTOMOB yIJIepo/a B MOJICKYJE ajKaHa, Ha3BaHUsI
YIJIEBOJIOPOIOB 10 PAI[MOHATBHON HOMEHKJIATYPE BBI3BIBAIOT TPYJAHOCTH.
B HacTosmee BpeMs HIMPOKO MpHME-
HsIeTCS HAMMEHOBAHUWE BEIeCTB Mo Meoic- }
OyHapooHot Homenkaamype (Cucmemamu- MesicdyrapodHas Ho-
yeckas Homenknamypa). B artom cnydae MeHKAamypa 6bl.aa
MEepBbIC YEThIPE MPEACTABUTEINS AJTKAHOB pasabomaua co cmopo-
(MeTaH, 5TaH, mpomnaH, OyTaH) coxpanstor | 't Mevwcdynapoonozo
Corsza Teopemuueckoli
ucTopuyeckue Ha3BaHus. Jlis Ha3bIBAHUSA u Mpukaadmod Xumuu
K€ CIeAyIOIMUX IPEACTaBUTEIICH HCIOJIb- (International Union of Pure and
3yIOTCS Tpeueckue (WHOrma JatuHckue) | Applied Chemistry - IUPAC). 9ma op-
yucna. HanpuMep, NeHTaH, reKcaH, renra, 2aHUSAYUS AGAREMCA MENCOYHAPOO-

HoU opeaHu3ayuell N0 NPUHAMUI U
HOHAH (JIATUHCKOE 4YHCIIO), ACKaH H T.I., pacuupeHuio cmandapmos Hazeanuil

Tak Ha3bBalOT alikaHbl. CoriracHo Mex- seujecms. C 1973 2oda HayuHble op-
JIYHApOJHOM HOMEHKJIaType, BbIIIECIPUBE- eanusayuu 45-mu cmpau aeaswomcs
usneHamu [UPAC.

JIEHHbIE Ha3BaHUS JAIOT MPEJCTABUTEISIM
HEpa3BETBJIEHHOTO CTPOCHHUS M B Hayajie HA3BaHMUS ajikaHa CTaBAT OYKBY H-
(HopMmanbHBIH). Hampumep:

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

H-OyTaH H-TeKCaH

ITo MexayHaponHO HOMEHKIIATYPE aJKaHbl Pa3BETBICHHOTO CTPOCHUS Ha3bI-
BAaIOT, KaK MTPOU3BOIHBIC ATKAHOB HEPA3BETBICHHOTO CTpoeHwM. [loaToMy B Ha3Ba-
HUU aJIKaHa Pa3BETBIEHHOTO CTPOCHIS JOJKHO HAWTH OTpaykKeHIE Ha3BaHUE HEpa3-
BETBJIEHHOTO aJIKaHa, YUCJIO, MECTO M HAa3BaHWE PaJMKalia B LIEMH ATOH MOJIEKYJIbI.
C 9T0#l 1IeBI0 TIPU HAMMEHOBAHWHU aJIKAHOB 10 MeXIyHapOIHONH HOMEHKIIAType
MIPHUIEPKUBAIOTCS HIKEYKA3aHHOM TOCIIeI0BATEIFHOCTH.

1. B momekyne ankaHa BBIOMPAIOT CaMYHO JUTMHHYIO YIJIEPOTHYIO IIeMb. JTa
1IeNb Ha3bIBACTCS 21a6HOU yYenvio. Harmpumep:

CH, ~ CH, ~ CH, - CH — CH,~ CH,
CH,

Thasnas yeno cocmoum uz 6 amomos yenepooa

2. I'maBHas Lenb HyMepyeTcs C TOTO KOHILA, K KOTOpOMY OlMXKe HaXOQUTCs pa-
JKaJl.

6 5 4 3 2 1 1 2 3 4 5 6
CH, - CH,—CH, - C‘H -~ CH,~ CH, CH,-CH,-C H— CH,— CH,
CH, CH,

B nepsom cnyuae nymepayus nposedena npasunvro. Ilomomy umo 6 omauuue om 6mopozo ciyuas
MEMUNbHBIIL PAOUKAT COCOUHAEMCSL HE ¢ YemBepmbIM, d C Mpembum amomom yenepood. To ecmb Hy-
Mepayuio amomog y2nepooa 6e0emcs ¢ moii CmopoHbl, K KOmopoul Onudxce paouxal.
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3. CHauasa 1moka3bIBalOT HOMEp aToMa YIIIepoja, K KOTOPOMY MPUCOSTUHEH pa-
JIMKaJI, YUTAIOT Ha3BaHHUE pajiMKalia, a 3aTeM Ha3BaHUE ITIaBHOM LeTH.

Homep aroma yrnepona,
K KOTOpOMY
HPUCOCIMHEH PaIUKAIL

6 5 4 ©) 2 1
CH, - CH, - CH, - CH - CH,~ CH,

CH,
Panukan
(METHIIOBBIH paiiKa)

Eciu B rnaBHO# ey 4ucjio paJgukaioB JiBa U Ooblie ABYX, TO HyMEpaluuro
BCAYT C TOI'O KOHIIA, K KOTOPOMY onmke HaxXoguTCs pazuxncan. Haan/IMep:
3

3-memunrexcan

4 5
~CH - CH, CH CH CH CH CH
CH CH

Bo emopom cryuae npasunvro nposedena nymepayus. Ilomomy umo camviti Onuszkuil paou-
KAl COeOUHEeH CO GMOPLIM AmMOMOM yenepood.

1 2
CH, - CH,

[Ipn HamMeHOBaHWM TaKUX allKaHOB MOKA3bIBAIOT HOMEP Ka)/IOTO YIIeposa
IJIaBHOW IENH, C KOTOPBIM COENMHEHBI pagukanbl. OIMHAKOBBIE, MTOBTOPSIONTUECS
pajvKaibl B TIIABHOW IEeNH MMOKA3bIBAIOT YnuciaamMu Ou- (2), mpu- (3), mempa- (4)
W.T.J.

CH CH CH CH CH
CH CH

2.,3-1MeTHIIIIeHTaH

Ecnu B mi1aBHO# 111 Ha OJIMHAKOBOM PACCTOSHUM C 00EMX CTOPOH HaXOJISTCS,
Pa3HbIE PaUKabI, TO HyMEPAIUIO MPOBOJISAT C TOM CTOPOHBI, K KOTOPO# OJIMKeE MPo-
CTOM pajuKal.

6 1

CH3 6 5 4 3 CH3
CH CH CH CH CH CH,-C — CH
CH CH CH, CH CH

Hymepayus 6 nepeom ciyuae nposedena npaguivho. Ilomomy umo npocmot paouxan Memuin
COEOUHEH ¢ MpembUuM amomom y2nepood.

HpI/I HAa3bIBAHUU TAKHUX AJIKAHOB paJUKaJIbl HUTAIOT B MOPAAKE OT IMPOCTOIO K

CII0’)KHOMY.
6

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

3-MeTHII-4-dTUITeKCaH



TEMA 2.4. Homenkaarypa ajikaHoB

Eciu B mI1aBHOM 1€y HaxXOIATCS TPU M 00JIee pajivKajioB, U J1Ba pajiKalia pac-
MOJIO’KEHBI Ha OJIMHAKOBOM PACCTOSHHM ¢ 00EMX CTOPOH, TO HyMEpallHio BEAYT C
TOTO KOHIIA, T/Ie PACIIONIOKEHO OOJbIIE Pa3BETBICHUIH.

CH, CH,

1 2| 3 4 5 5 4| 3 2 1
CH3—(‘3—CH2—(‘JH—CH3 CH,-C-— CH - CH,
CH, CH, CH, CH,

Hymepayus 6 nepeom ciyuae nposedena npagunvro. Ilomomy umo 06a MemunbHbIX paouxand
COEOUHEHbL CO BMOPLIM AMOMOM Y2lepood.

CH,
1 2| 3 4 5
CH, ~ C ~ CH, - CH - CH,
CH, CH,

2,2, 4-TpuMeTHIINEeHTaH

C YBCIMYCHUCM YHCJIa paJUKaJIOB B [JIABHOM LCIMKU INPOUCXOAAT 3aTPYAHCHUS
BI:I60pa KOHIIa LCITh, C KOTPOIro CJIACAYCT NPOBOAUTL HYMCpALHUIO. Ecim pa3BETBIIC-
HHUEC yFJ'ICpO,Z[HOfI OCIHU HaXOAUuTCsA C obonx KOHIIOB Ha OAWMHAKOBOM PACCTOSAHUHU,
TOrJa HyMepaluusd BEIETCA C TOTO KOHIIA, KyJ1a onmrke PAa3BCTBJICHUC, KOTOPOEC OIIpe-
ACIIACTCA CyMMOﬁ HOMCPOB aTOMOB YITICpOAa, COCAUHAONIUX 3THU paAUKAJIbI. Iloto-
MYy 4TO, 4YEM onmke Pa3BETBJIICHUC, TCM MCHBIIIC 3Ta CyMMa.

CH, CH, CH, CH,
1 2 3 4 5 6 7 8 8 7 6l S 4| 3 2 1
CH, ~ CH ~ CH —CH, - C ~ CH, - CH — CH, CH, ~CH - CH —C —CH, ~CH - CH,
CH, CH, CH, C CH, .
24+3+5+5+7=22 24+4+4+6+7=23

Hymepauuﬂ 6 nepsom ciydae npoee()el-ta npasuibHo, NOMOMY 4Ymo 6 3mom ciyvae CyMma HoOMepoes
amomoe yaﬂepoboe, coe()uHmowuxpa()uKaﬂbl, HAumeHbvuas.

CH, CH,
1 2 3 4 3| 6 7 8
CH, ~ CH -~ CH - CH, - C~ CH, - CH - CH,
CH, CH, CH,

2,3,5,5,7-nieATaMeTHIIOKTaH
Ecnu B MOJICKYJIC aJIKaHa BBIACIAIOT IBEC U 60nee CaMbI€ NJIMHHBIC YITICPOAHBIC

LIEIH, TO IJIaBHOM IIEMbI0 OyJIET Ta, B KOTOPOH Oy/eT OO0JIbIIe pajiuKajioB.,

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

Bo emopom ciyuae 6vibop enagroil yenu npogedén npasuivHo. Ilomomy umo 6 nepsom ciyyae
6 21a6HOU Yenu 08a (00UH MemuUL08blL U OOUH UZ0ONPONUTIOBYILL), 80 6MOPOM CIyYde 8 2NAGHOLL Yenu
umeemcs mpu paouxana (08a Memuio8bix t OOUH IMULOBbILL).

CH, - CH,
1 2 3l
CH,~CH-CH
4 5 6
CH, CH,-CH-CH,

CH,

2,5-1UMeTHII-3-3TUIITeKCaH
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e

Io ..... Ha3eaHue sewjecmsa CH;—CH—CH; - 2- MEMU/ANPONGAH, A NO ...
CH,
HA38aHUE 3MO20 gewjecmea mpumemuamemaH. H306ymaH s8asiemcsi ... 2amozo
seujecmsa.
MedtcAyHapoOHAsi HOMEHKAAMYpPa; PAYUOHAIbHASI HOMEHKAAMYPA; UCMOPUYeCKoe HAa38aHue

IIpoeepbme u3yyeHHoe

4

1 Onpe,qe.nHTe HUCTOPpUYECKHE Ha3BaHUSA aJIKaHOB.

1.3TaH 2. eHTaH 3. 2-MeTuJINponaH 4. 6yTaH 5. IUMEeTUIMEeTaH
A)2,5 B) 3,4 02,4 D)3,5 E)1,4
2 PacnosioxxuTe aJKaHbl B IOCJI€A0BaTeIbHOCTH YBEJUYEHHs YUCJIa aTOMOB YIJIepoJa B UX
MoJIeKyJIaX.
1. MeTHJISTUIMETAH 2.2,2 -puMeTUNNponaH 3. U30reKcaH
ct,
3, CH,-CH-CH,- C‘H — CH, HasoBuTe ajikaH 110 MexyHapoHOW HOMEHKJIATYPE.

CH, - CH,

4| CH,-CH - CH, - CH, na3oBuTe a/IKaH 10 paljiOHa/JIbHOH HOMEHKJIAType.
: 3
CH,
5 | HazoBuTe no MexayHapoHOH HOMEHKJIAType ajikaH, B 0,2 MOJIIX KOTOPOI'O COAEPKUTCS
12 r yryiepoza ¥ B MOJIEKyJie UMEEeTCs OIMH TPETHYHBIN aTOM yIIepoAa.
HazoBuTe 1o paluoHaJbHON HOMEHKJIATYpPe aJIKaH, KOTOPIN MOJIy4aloT U3 METHJIITHII-

MeTaHa, 3aMellad OJuH MEeTHUJIbHbIH paarKaa U30IPOIMUJI0OBbIM.

7 . Kaxue pagukasibl 06pasyroTcs U3 MOJIEKYJIbI 2-MeTHIIOYTaHa, ECJIH IPOUCXOJUT Pa3pbIB CBSA3U
c-¢?
a. METHJI M BTOPUYHBIN OyTH  b.3THJ M IpOonMJ . U30MPOIMJI U METUJ

8 , BoliestuTe aJiKaHbl [0 CXEMe.

AnkaH
Monexyna cooeporcum Monexyna cooeporcum
MpemuuHblll amom uemeepmuyHbIlL amom
Yyenepooa yenepooa
1. TPUMEeTHJIN30NPONUJIMETaH 2.2,3-1uMeTUIOyTaH
3. 3-MeTuJI-3-3TUJNIEeHTaH 4.2,2,4-TpUMeTUITeKCaH

9, Hanumure rpadpuyeckyto GopMmysy AUMETHASTUIMETAHA.

10, HazoBuTe Mo Mex/1yHapo/HOM U paljioHaJbHOM HOMEHK/IAType YIeBo40po/,
06pa3oBaHHbIA U306y TUIOBBIM M 3THJIOBBIM pajIMKaJaMH.



TEMA 2.5. Haxo:xeHue B npupojae v cnocoobl NOJTy4eHUs AJTKAHOB

11| Ecsin B MosiekyJie H-rekcaHa BTOPO# aTOM yr/iepojia COeJUHUTh C METUJIbHBIM, A
YeTBEPTBIN aTOM yIJIepo/ia C U30MPONUIbHBIM PAaZUKAIOM, TO MOXHO JIU [TOJTy4eHHOe
Bell[eCTBO Ha3BaTh 2-MeTHJI-4-u3onponuiarekcad? O60CHyHTe CBOH OTBET.

12, Mousiekyna 2,3-guMeTH/INIEHTaHa COAEPXKUT [iBa TPETUUHBIX aToMa yriaepoza. [Ipu
Ha3bIBAaHUU 3TOT0 aJIKaHa M0 pallMOHAJIbHOW HOMEHKJIAType KaKOH TPETUYHBINA aTOM
yrJaepoja paccMaTpPUBAIOT KaK yIjepo/ MoJieKyibl MeTaHa?

Tema 2.5. HaxoxxaeHue B NpUPOAE U CIOCOGHI
MOJIy4YeHUsA a/IKaHOB

| Z | Ymo npousotidem, ecau najakol pa3pvix/simb 04eHb 3a2psi3HEHHOe, He2/1y60-
Koe dHo 60.10ma?

Haxoxnenue B nmpupojae

JKujkue u TBepIbie ajKaHbl B MPUPOJE BCTPEUAOTCs B coctaBe HeTu. ['a30-
oOpa3HbIe ajKaHbl HAXOJATCS B HE(TH B PACTBOPEHHOM COCTOSIHMM, a TaKkKe HaJ
HEe(TIHBIM CJI0O€M, 00pa3ysl ra30BbIH CJIOW HajJ HUM (MOMyTHBIC HE(PTSHBIC ra3bl).
OCHOBHO# COCTaBHOM YaCThIO MIPUPOIHOTO Taza sBisieTcst meTaH (80-97%). Meran
SIBJISICTCSL CAMBIM PACIpOCTPaHEHHBIM B MIPUPOE MPEACIBbHBIM YIIeBOIOpOIOM. B
MIPUPOJTHOM ra3e B HEOOJBIIMX KOJIUYSCTBAX COAEPIKATCS 3TaH, MPOIaH, OyTaH.

Hpupoduble UCMOYHUKU AJTIKAHOB A]lKLIHbl, 8)60()}11/@1,{6 8 UxX cocmae

B ocnosnom CH,, B HEOONBIIMX KOJIMYECTBAX
C,Hg, C;Hg m C4Hyg

Kunxue, TBEpABIE, a TaKKe ra3000pa3HbIE ATKAHBI,
pacTBOpEHHBIE B HEPTH

IIpuponHslii ras

Hedts

[omyTHBIC HEDTIHBIC Ta3bI B ocnosnom CH,, C,Hy, C;Hg, C4Hyo 1 mp.

KpaH BOPOHKH

BOPOHKA .:D:

BOaa

ui, GoraTelii
pacTUTENbHBIMU
OCTaTKaMu

— ——

[locyay moMeraioT Ha HECKOJIBKO JHEH B TEmIoe MecTo. Eciv OTKpBITh KpaH
BOPOHKH U MOJTHECTH TOPSILIYIO CIUYKY K TPYOKe, TO BbIJEJISIOLIUICS ra3 3arOpUTCS.

Kakoli 2a3 evidessiemcst u3 nocydwi?
Bcaedcmesue kakozo npoyecca u us yezo obpazyemcs smom 2as?
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MeraHn siBiIIeTCSI OCHOBHOM COCTaBHOM )
YacThIO OOJIOTHBIX ra30B. [lo3ToMy ero Ha-

3BIBAIOT «OOJOTHBEIM Ta3omy». B cocras 6o- B Anmapkmude nod croem av0a  ecmb

JIOTHBIX Ta30B B HEOOJBIIMX KOJIUIECTBAX KpynHble 3a1exicu memana. B nepuod onedeHe-
BxosaT CO, u N,. Ot ra3el 00pa3yrorcs HUSL 2ycmble Jeca 3moil meppumopuu ocma-
Ha JIHE 60HOTa HpI/I pa3ﬂO)KeHI/II/I paCTI/I— JIUCL NOO /1E0STHbIMU CAOSIMU U UX ocmamkeku,

pas/ziaeasacb ¢ NOMowbo MUKPOOP2AHU3MOS,

TEJBHBIX OCTATKOB 0€3 JI0CTYyIIa KUCIOPOoaa
nocmeneHHoO npespamu/iuco 8 MEMAH.

C y4acTHeM aHa3pPOOHBIX OaKTePHIA.

ITonyyenue

B npoMbIIIIEHHOCTH aJKaHbl B OCHOBHOM BBIICISAIOT U3 HE()TH U IPUPOTHOTO
rasa, a TaK’K€ Ha OCHOBE CHUHTE3-Ira3a B IIPUCYCTBUM KAaTaJIM3TOPa MOJIy4arOT CMECh
AJIKaHOB.

nCO + 2n+1)H, —*— C H,, , + nH,0

[NonyueHHast cMech MOXKET OBITH UCIIONb-
30BaHa B KaueCTBE TOIUIMBA (CHHTETUYECKHUH

. B pesynbmame KoHgepcuu
OCH3MH) JUIsl IBUTATENICH. DTOT METOIl BIIEp-

npupodHozo 2asa (CH,) ¢ 600siHbIM

Bole B 1926 romy oCymecTBUIM HEMEIKHE napom u CO; 06pazyemcsi cuHme3s-2as.
yuenbie P.®Ouep u I Tpormmi. CH, +H,0,,, —*"—C0+3H,
B 1aGoparopum ajakaHbl IOJyYaroT CH, +CO, ——2C0 +2H,
CHEYIOLUIMMH CIIOCO0aMHU. Meman modicHo noayuums peakyueti
1. Tuoponuzom xapbuoa anomurus ¢ 6o- U3 NPOCMbIX 6EUJECMS CyHacmuem kamau-

3amopa Hukess1 npu memnepamype 500°C.

001l NOIYHAIOM MEMAH. t
C+2H,——CH,

AlLC; + 12H,0 —> 4AI(OH); + 3CH,?

2. Meman nonyuarom nymém niasnenus ayemama Hampus ¢ meepobim SUOPOK-
cuoom Hampusl.

CH;COONa + NaOH —— CH,? + Na,CO;

3mypea1<z4u10 cxemamuiecKu MOICHO npe()cmaeumb 6 maxkom euoe.

CH, FCOONa + NaOH) —'—>CH, +Na,CO,

CH, Na,CO?

B 3aBuCcUMOCTH OT COCTaBa COJIEH, B3ATBIX I PEAKLUI, MOXKHO I10JIy4aTh 3TUM
crnocoboM u apyrue ankansl. Hanpumep:

CH,; — CH, —- COONa + NaOH —— C,Ht + Na,CO;

3. Ankanwl nonyuarom npu 63aumMoO0eticmeuu MOHO2AN02eHONPOU3BOOHbIX ANIKAHOG
(ankunzanoeenudos) ¢ Hampuem. BriepBble naHHas peakius ObUla OCYIIECTBJICHA B
1855 rony ¢paniysckum xumukom L. A.Bropuewm u nassiBaercs peakyueli Biopya.

2CH;Br + 2Na - C,H, + 2NaBr



TEMA 2.5. HaxosxaeHne B npupose U cnocodbl NOJy4eHHs AJKAHOB

DTy peakIio CXeMaTHIeCKH MOYKHO TIPE/ICTABUTh B TAKOM BHUJIE:
CH, - CH,

(CH){Br + 2Na + Bd@‘—> CH, - CH, + 2NaBr

2NaBr

TanoeeHonpou3sodHble aAKaAHO8 A8AHMCSL NPOOYKMAMU, NOYHEHHbIMU 3AMEUWeHUeM
amomos 8000poda 8 Mo/eKy/ae aJAKaHAd Ha AamMoMbl 2a/102eHa. B 3agucumocmu om yucaa amo-
MO8 2a/102eHa 8 MOJeKY/le, 2a/102eHONPOU3B00Hble 6bIBAM MOHO-, u- u m.d. [To MesxcdyHa-
POOHOU HOMEHKAamype UX Ha3bl8aiom Nno 06WenpuHsmslM npasuaaM, Kak U aakaHul Bamo
8peMsi HymMepayuro 2/asHol yenu npogodsim ¢ mozo KOHYa, K KOMopoMmy 6Judice 2a/102eH,
NOKA3b18aI0M MECMO 2a/102eHA 8 Yenu U Ha38aHUe. Hanpumep:

2 1

CH CH CH CH CH CH - CH,
CH, CI Br Br
2-XJI0p-3-MeTHI0yTaH 1,2-ub6poMnponaH

lULlpOKO NpUMeHAMCcA Ha38AaHUA a/1Ku/12a/102eHUd08 no paquHa./leOlj HOMeHK/1a-
mype. B smom c/yvae cHa4asa Hassvlearom paduKaﬂ, a nNomom 2aJ/102€H.

Br
|
CH,-Cl CH, - CH, -Br CH, - CH - CH,
METHJIXJIOPHJ 3TUIGPOMUJ H30IPONUJIGPOMUA
(xs10pMeTaH) (6pomMaTan) (2-6pommnponan)

Kak BHHO, IPH B3aUMOJICHCTBUH MOHOTa-
JIOTEHOMPOM3BOAHBIX AJTKAHOB C HATPUEM IPO-
HCXOIUT y/UTMHEHUE YTIEPOTHOM HEMH U MOy~
YAIOTCS aTKaHbl CHMMETPHYHOTO CTPOCHHUS C
YETHBIM YMCIIOM aTOMOB yTJIepOJIa.

& Biopn lllapsab Axonbd

B cummempu4HbIX MOAEKYAAX AAKAHA NPU pa3- (1817-1884)
pouige onpedesenHoli C - C cesiau 06pasyromesi 00uHa- dpaHIy3CcKUi XUMUK. OCyIIeCTBUI
KoBble paduKka/ibl. B cumMmempuyHbIX a1KaHaX 00HA PeaKIUK MOJIyYeHHUs aJKaHOB U3
Yacmuv MOJIEKY/1bl S6./11emcsl 3epKa/lbHbIM  ompavdice- aJIKMJITa/IOr eHU/I0B. BriepBhie Moy uI
Huem dpyzotll yacmu. AU LA,

PCaKI_[I/ISI B3aPIMOI[CHCTBHSI H3OHp0HHJII>iO,I[HI[a C HATPUCM IPOTCKACT TaK,
KaK ITOKa3aHO HUXKE:

2 CH,~ CH~1 +2Na —— CH,~ CH - CH - CH, +2Nal
CH, CH, CH,

CH,—CH—-CH-CH,
CH, CH,

I +2Na + I 5 —— CH, - CH CH CH, +2Nal
CH CH
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Peaxnuuro Bropiia B 001EM BHJIE MOYKHO MOKa3aTh HIDKEYKA3aHHBIM YPaBHEHUEM:
2RX+2Na——R -R+2NaX; X-CI, Br,I

[Ipu B3anMoneicTBUM HATPUSA C ABYMSI Pa3HBIMH aJIKHITATIOTEHUIAMHU B PE3yIIb-

Tare PeaKIuy MOMyJaeTCsI CMeCh TPEX Pa3INIHBIX ATKAHOB.
Rl_ Rl

3R,~X + 6Na +3X—R, —+—— R~R, + 6NaX

- Rz_ Rz

Hanpumep, npu peakuun cMecr METHIOpOMHIA U STWIOPOMHUIA C HATPUEM 00-
Ppas3yroTcs ajdKaHbl, OPMYIIBI KOTOPBIX AaHbI HIKE:

CH, - Br Br—- CH, CH,-CH,-Br Br—-CH,-CH,
CH, — CH, CH, - CH,-CH, - CH,
aman oyman

|

O6pazyemcsi uz 08YX 0OUHAKOBHIX ANKUNCANO2EHUO0

CH,-Br Br-CH,-CH,

==

CH, - CH, - CH,

\ nponau

Obpazyemcs u3 08YX pasHbIX ANKUTRANO2EHUO08

|

Peaknnto MOXKHO TIOKa3aTh B CIEAYIONIEM BHIE:

—— CH,— CH
3CH, - Br : :

+ 6Na —‘“+—— CH,—CH,-CH, +  6NaBr

3CH, - CH, - Br
L— CH,- CH,- CH, - CH,

Kak BHIHO, B 3TOM ciIyJae U3 MOJYYSHHBIX aIKAaHOB B JIBYX MOJIEKYJIax COMIEp-
KUTCSI YETHOE, @ B OTHOM MOJIEKYJIe — HEUETHOE YMCIIO aTOMOB yIJIepo/a.

) 3Haeme au

Ilpu e3aumodelicmeuu cmecu memuabpomuoa u smuabpomuda ¢ Memaaau4eckum
HampueMm 8 pesylbmame peaxkyuu Ko/au4ecmeo Mo.Jiell a/l1KaHo8, 06pa308aHHbIX coeduHe-
HUeM pasHblX paduka/os, 60/1bule, YemM Ko/Au4ecmeo a/KaHos, 06pa308aHHbIX coeQUHeHUEeM
00uHakosblx padukanos. MosbHoe omHOWeHUe aAKaHo8 8bl2A510um npubaAuU3UMeNbHO mak
1:2:1 (25%: 50%; 25%). Imo MoabHOe cOOMHOWeHUEe MOHCHO 00BACHUMb, onpedessisl Yucaa
B803MOJCHBIX 8apUaAHmMos. [Ipednooxcum, ¥mo 8 00HOU KOpoGKe HAX00sIMCSl 08a KPACHbLIX U
dea cuHux wapa. Ecau noouepedHo u3 kopobkKu eblHUMams no dea wapa, mo noay4amcsi
4 803MOJMCHbIX 8APUAHMA, NOKA3AHHBIX HUJNCE.




TEMA 2.5. Haxoxaenune B mpupose U cnoco0bl MOTy4YeHNs AJTKAHOB

Ecau KpAcCHble wapsvl — MemuJ/ibHble, a CUHUEe Wwdapsbl — 3mMu/ibHble padum/lbl, mo
noJ/syvamcs eeujecmed, NOKA3aHHble HUice:

CH,-CH, CH,-CH,-CH, CH,-CH -CH, CH,-CH,-CH,-CH,

aman nponamu H-6yman
25% 50% 25%

VYpaBHeHHE peaKkLUU CMECH ATWIOPOMHUAA U H3OMPONMIOPOMHUIA C HATPUEM
MOXHO HalMCcaTh TaK, KAK [TOKa3aHO HIDKE:

CH, - CH, - CH, - CH,
[ 3CH, - CH, - Br

{ + 6Na —‘+—— CH,-CH,-CH-CH, + 6NaBr
_CH- \
1 3CH, - CH - Br i
CH,
' —— CH,~CH-CH-CH,
CH, CH,

S
" Ymo st usyy

l

CH,Cl - CH,Cl ..... aTana, a CH; - CH,Cl - ......

IIpu peakyuu 0dHO20 a/KU/2a/102eHUOd C HAMPUEM NOAYYAEMCS] ..... .

Ilpu peakyuu 08yX pasHulX a/AKU/I2A/102€HUA08 C HAMpuem no/ayvyaemcs
cmecb mpéx ankavos. O0uH u3 amux a/AKAHO8 ...... IMuU peakyuu HA3bl8AHMCA..... .

MOHOZGJIOZBHOHPOU3600HO€; aUZQ./IOZeHOprOHSGOaHOE,' peakyus B;opqa;
CU.M.MempU‘lellj aJ/1IKaH; Hecummempuqﬂblﬁ a/1KaH

; IIpoeepbme u3yyeHHoe

1 Kako#t ajikaH sIBJIsieTCSI OCHOBHOM COCTaBHOHM 4aCTbI0 NPUPOJHOTO rasa?

2 OmnpepenuTe anKaH, 06pa3yoOLIUICT B pe3ysibTaTe B3aHMOJAEHCTBUSA COJH
CH; - CH, - COONa ¢ NaOH.

HW3MeHsteTcsl 1M TUGPU/IHOE COCTOSIHHE aTOMOB YIJIepo/ia BO BpeMs M0JIy4eHH s alKaHOB?
O6'bsICHUTE 3TO HA IPUMEDE.

4 Jlng xaopataHa u 1,2-1uxJiopaTaHa sBJSIOTCA OAMHAKOBbIMU:
1. Yucno aToMOB B MOJIEKYJIE
2. Yucsio moIsIpHbIX KOBaJIEeHTHBIX CBSI3el
3. Yucs0 aToMOB BoA0pOJia
A) Tosbko 1 B) TosbKO 2 C) Tosbko 3 D)1,2 E)1,3

5 | CKOJIbKO JIUTPOB (H.y.) ra3a 06pasyeTcs NpH MOJHOM FHJiposin3e 72 T KapOou/Ja aJloOMUHUS
C BOJIOM?
A)11,2 B) 22,4 C) 44,8 D) 33,6 E) 56
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KonunuectBo moreit MoHoOpomo- | Macca (T) ankana, noiydeHHoro | Yucio o-cBsizeii B
MPOM3BOAHOIO AJKaHA B peakiuu ¢ Na MOJIEKYJIC aJIKaHa

0,1 2,9 n

Onpegenurte n.

7, OnpepenvTe aJKWJIbHBIA pajiuKas, 06pa3oBaHHbIN pa3pbeiBoM C - Cl cBsA3U B MoJieKyJie

1-xs10p-2-MeTUNIpONIAHA.
/{ Toy4aeTcs }—{ }

He nonyqaercx}—{ }

8 BbI,E[e./II/ITe AJIKaHBI I10 CXeMe.

IIpu B3oumoneicTBUM

AnkaH OTHOTO aJIKWJIraJIOTCHHU1a

¢ Na no peakuuu Bropua

1. 2-MeTuA6yTaH 2. H-6yTaH 3.2,3-1uMeTHI0yTaH
4. nponan 5. 2-MeTunpomnaH

@ Kak MO)XHO CHHTE3UpPOBaTh 10 peakL1y Bioplia, aKaH MoJy4eHHbIH B3aUMO/IeCTBUEM
comm CH, - CH - CH, - COONa u NaOH?
|

CH,
10, HanumuTe rpadudeckue GopMysibl aJKaHOB, TOJTy4YeHHBIX AelicTBUeM Na Ha cMech
MPONMJIXJIOPH/IA U U30TIPONUIXJIOPHUAA.

m W3 cMecr Kakux aJKWJIXJI0PU/OB 10 peakyuu Bropuia MOXHO NOAyYUTh 2,2-AUMETHIINPO-
naH? HanuimuTe cCOOTBETCTBYIOLee YpaBHEHUE peaKIMHU.

12, HanuimwuTe ¥ HA30BUTE U30MEPHI BelecTBa, cocTaB KoToporo C3HeCly.

TeMma 2 6 dusnyecKrue U XuMHUYeCKHe CBOMCTBA aJIKAHOB

m X0/NIOAUNBHUKN H  KOHAUIMO-

Hephl 3al0JIHSAIOT ra3oM, KOTOPbIH

SIBJISIETCS OXJIAXK/AAIOLIUM BelleCTBOM.

B nyHKTax, KOTOphle He obecneye-

Hbl IOPUPOAHBIM TIa30M, MOJb3YHTCS

KUJKUM TOIUIMBOM B CTaJIbHBIX 6aJl-

JIOHaX. JTUM >KMJAKHM TOIJIMBOM 3a-
HOJIHAIOT U 32KUTAJIKH.

Kak bl dymaeme, kakumu o6wumu
yepmamu obsiadarom amu Geuwjecmsa
(oxnadumens u scudkoe monaugo)?

duznueckue cBoiicTBa

AnkaHBI — 3TO OECIIBETHBIC, HEPAaCTBOPUMBIC B Boje BemiecTBa. OHH XOPOIIO
PacTBOPSIOTCS B OPTAaHHMYECKUX PACTBOPUTEISX (OCH30JI, TOyou1, OeH3WH U T.10.). [ a-
3000pasHbIe ¥ TBEPbIC aJIKaHbI HE UMEIOT 3a1iaxa, a XXUJIKAE allKaHbl HMEIOT 3amax,
MTOXO)KMH Ha 3arax OeH3MHA.
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&

JlaHbl HEKOTOPBIE CBOMCTBA psA/ia aJIKAHOB.

CH,4 CH; - CH; CH; - CH, - CH;

tm =— 161,6 °C |t =—88,5°C tom, =— 42,1 °C
p = 0,424 r/em® p = 0,546 r/cm® p = 0,582 r/cm?

CH, - CH - CH,
CH; - CH, - CH, - CH; |
CH,
th'L = 0,5 OC tKunA = 11)7 OC
p = 0,622 r/cm? p = 0,604 r/cm’

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

CH,
tum, = 36,1 °C tom, = 27,9 °C
p = 0,626 r/cm? p = 0,620 r/cm?

OcHosbl8asicb Ha daHHOU UH@OopMayuu, onpedeaume, KAKUE 3aKOHOMePHOCMU
MOJCHO yKa3ams 0151 usuveckux ceolicme a/akaHos?

Kak usmeHnsiemcsi n1omHocms U memMnepamypa KuneHusi aKaHo8 ¢ y8eauveHu-
eM UX OMHOCUMe/NbHOU MOJAeKYASPHOU Maccwvl?

Yem omauuaromcesl u3omMepHbsle aAKaHbl dpye om dpyaa no gusu4yecKkum ceoli-
cmeam?

Kak ModicHO 06B5cHUMb 3aKOHOMEpHOCMU (hu3u4eckux ceolicme aaAKaHos?

[TepBbie YeThIpe MPEACTABUTEIS AIKAHOB — ra3bl (H.Y.), HEPa3BETBIEHHBIC aJIKaHbI
Cs—C5s— XUIKOCTH TIPH OOBIYHBIX YCIOBHSX, a CICIYIOIINE TOMOJIOTH HaXOMSATCS
B TBEPAOM COCTOSIHUU. AJIKaHbI B TBEPIOM COCTOSIHUM O0Pa3yOT MOJIEKY/ISPHYO
KpUCTAITMYECKyI0 pemérky. [Iponan u OyTaH 1oj| JABICHHUEM JICIKO CIKHIKAIOTCS.

B nyHKTax, He o6ecrnedyeHHbIX IPUPOJHBIM Ia30M, KaK TOIUIMBO HCIOJB3YIOT MpOoNaH-6yTa-
HOBYIO CMech. Mcrio/ib30BaHue [IpolaHa ¥ 6yTaHa B 3THX LieJISIX BBIFOAHO TeM, YTO OHH JIETKO CKH-
JKAIOTCSA. JTH rasbl 10/, BBICOKUM [IaBJIEHHEM T1€PEXO/SAT B UKOE COCTOSTHUE, UMH HAIOJHAOT
crieriMasbHble GaslJIOHBI U IEPEBO3ST B TaKOM BU/e. B 6assioHe Haz »xuzkoi ¢asoii o6pasyeTcs
HacbllleHHbIN nap. Korzja oTKpbIBalOT KpaH 6asljloHa, a3 BBIXOAUT, U [/ 06pa3oBaHMsl HAChI-
ILEHHOTO [Tapa BeleCcTBa EPEXOASAT U3 MUAKOM (asbl B ra3oByto Gpasy. TakUM 06pa3oM, KHUKOe
TOILIMBO IIOCTENEHHO NpeBpallaeTcs B ra3oo6pasHoe. CMech, COCTOsAIAsA U3 MponaHa U OyTaHa,
TaKKe UCIOJIb3YeTCsI B Ka4eCTBe OPIOYEro /Jisl aBTOMOGHIIEeH.

[IpeAcTaBUTENN aJIKAHOB, HAXOAAIMECS B XKHUJIKOM COCTOSIHUH (B OCHOBHOM C; — Ci5) BXOAAT
B COCTaB MOTOPHOT'O TOIIMBA. HeKoTopble asKkaHbl (B OCHOBHOM IEHTaH, 'eKCaH, refTad 1 Jp.)
UCHOJIb3YIOT KaK PaCTBOPUTEJHN B JIaBOPaTOPUAX U NPOU3BOJCTBEHHbIX OTPAC/AX (/I IAKOB U
Kpacok). AJIKaHbl C 60JIbIIONH MOJIEKY/ISIPHOM Maccodl HUCMOJIb3YIOT B MPOU3BOJCTBE CUHTE-
THYECKUX KUPOB U CMa304YHbIX MaceJl.
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Hwmxe B Tabnuiie mpuBeneHs! (pu3ndecKnue CBOWCTBA HEKOTOPHIX HEPa3BETBIIEH-
HBIX aJIKaHOB.

OTHOCHTEIIbHAS ArperatHoe cocTosiHue | Temmeparypa
. [InoTHOCTD,
HazBsanue MOJIEKYIISIpHASI MIPY KOMHATHOM KHUIICHUS, 3 orne
o r/em?® (20°C)
Macca TeMIieparype C
Meran 16 ras -161,6 0,424
DTan 30 ras — 88,5 0,546
[Iponan 44 ras —42,2 0,582
n-byTtan 58 ras -0,5 0,622
n-Ilenran 72 JKHIKOCTD 36,1 0,626
n-I'excan 86 JKUJIKOCTh 68,7 0,659
n-I'enrran 100 JKHIKOCTD 98,4 0,684
H-OkTaH 114 JKHUJIKOCTh 125,7 0,703
n-Houan 128 JKUIKOCTD 150,8 0,718
H-JlexaH 142 JKUIKOCTB 174,1 0,730

Kax BugHO M3 TabiauIBI, C yBEIUYSHH-

€M YHuCJIa aTOMOB yriepoja (OTHOCHUTEINb- )
HOM MOJIEKYJIIPHOW MacChl) YBEIHMYNBACTCS
TeMIlepaTypa KUIIEHUs U INIOTHOCTh HEpas-
BETBJIEHHBIX ajkaHoB. HecMmoTps Ha onau-
HaKOBYH) MOJIEKYJISIDHYIO MacCy M30MEpOB,
OHHM OTJIMYAIOTCA (PU3NUECKUMHU CBOWMCTBA-
MHU. Y HM30MEpHBIX aJKaHOB TeMIleparypa
KUIIEHUS U INIOTHOCTh HEPA3BETBIEHHOTO AJIKAHA BBILIE [10 CPABHEHUIO C PA3BET-
BIEHHBIM aimkaHoOM. C yBeIMUYEHUEM Pa3BETBICHHS 3TH CBOWCTBA CTAHOBATCS €IIe
cnabee. [IpuanHO 3TOTO SIBIISIETCS] pa3HOOOpa3Hasl yIakoBKa MOJIEKYI B U30Mep-
HBIX BEUIECTBAX, U II03TOMY €CTh Pa3HMIIA B CHJIAX MEKMOJIEKYIIPHOIO IPUTSIKE-
HUs. B pa3BeTBIEHHBIX ajKaHaX (HarpuMep, N300yTaH) MEKMOICKYISIPHBIE CHITBI
MPUTSDKEHUS CPAaBHUTENFHO MEHBIIIE, YeM Y Hepa3BeTBIEHHBIX (#-0yTaH). [ToaTomy
TeMIIepaTypa KUMEHMS U IJIOTHOCTh y Pa3BETBIEHHBIX aJIKAaHOB HMXKE 110 CPaBHE-
HUIO C COOTBETCTBYIOLUIMMU HOPMAJIbHBIMU aJIKaHAMH.

AJKaHbI 0Ka3bIBAIOT BpeJHOe BO3-
,Z[eﬁCTBPIe Ha [AbIXaTe€JIbHY0 CUCTEMY
U KOXXHBIN IOKPOB. Briciine asnkaHbl
O4€eHb OIlaCHBbI AJid OpraHru3Ma.

somep TeMr[epaT};pa HJ'IOTHOSCTL,
kunenus, °C r/cm
H-bytan -0,5 0,622
N3o0yTan -11,7 0,604

XuMu4yecKne CBOMCTBa

B eamenn

PacTBop, B KOTOpOM NpH ONpe/iEIeHHOM TeMIlepaType PACTBOPUMOE BEILECTBO
GoJiee He CIIOCOGHO PaCTBOPSTHCS, HA3bIBAIOT HACHIIIEHHBIM pacTBOpoM. Koaddu-
[MEeHT PAaCTBOPHMOCTH IOBAPEHHOU COJIU B BOJlE TPU KOMHATHOW TeMIlepaType




TEMA 2.6. duznyeckne 1 XUMHYECKHE CBOMCTBA AJIKAHOB

paBeH 359r/4.Eciu B 141 Bogpl 106aBuTh 400 r moBapeHHOM COJIK U AOCTATOUYHO
XOPOLLO [TepeMellaTh, TO 359 T coJM pacTBOpPUTCS, a 41 rocsfeT Ha He pacTBOpa.
Ymo makoe HacvlueHHoe seujecmeo?

C kakumu ux ceolicmeamu 3mo c8s13aHo?

Kakumu ceolicmeamu noxoxcu HacblujeHHble 8ewjecmaa U HacblWeHHble pacmaopbl?

Bce cBsi3u B MOJIeKyax ajikaHa 00pa3oBaHbl ¢ y4acTHeM sp° THOPUIHBIX OpOUTa-
JIel aToMa yIiieposa, 1 1Mo 3TOH MpUIHHE TIOTyYeHHBIC BEIIESCTBA 00Iaaf0T MIPOIHOM
CBSI3bI0 U MAJION aKTMBHOCTBIO IPU OOBIYHBIX YCJIOBHSAX. DTH BEIIECTBAa HA3bIBAIOT
napagunamu (nam. «parrum affinis» — manroakmusnuiii). V13-3a NCIIOTH30BaHUS BCEX
BaJICHTHBIX BO3MO)KHOCTEH aToMma yriepoja Mpd XUMHUYECKHX PEaKIUsIX ajJKaHbl HE
MPUCOCAUHSIOT JIPYTHe aTOMbI HJIM TPYIIIBEI aTOMOB. BOT moueMy 3TH yIiIeBOIOPOIbI
HE CIMIOCOOHBI K PEaKIUsIM MPUCOCTUHECHUS ¥ HA3bIBAIOTCS NPeOenbHbIMU (HACHIU eH-
Hoimu) yenesooopooamu. OIHAKO TIPH OTIPEICICHHBIX YCIOBHIX B MOJICKYJIaX ajTkaHa
npoucxoaut pa3peiB C — C u C — H cBs3ei, u OHU BCTYTIAIOT B PEaKIIUN 3aMEIICHNUS,
OKHCJICHUSI, Pa3JIOKECHUSI 1 U30MEPHU3AITHH.

Peakunu 3amemenns. Peakiny ankaHoB ¢ rajJoreHaMu IPOTEKAlOT C pa3pbl-
BoM C — H cB#3u, ¢ 3aMelieHreM aTOMOB BOJIOPOla aTOMaMM TaJjIOT€HOB U B pe-
3ynbTaTe 00pa3yloTCs rajJoreHONPOU3BOIHbIC aTKaHOoB. [Ipu B3auMoeicTBUN GTOpa
C aJIKaHAM¥ PeaKIusi MPOTEKaeT PU OOBIYHBIX YCIOBHSX CO B3pbIBOM. [lon Bo3eii-
CTBHEM CBETa U TEMIIepaTyphl aJIKaHbl PearupyioT ¢ XJopoM 1 OpoMoM. B TemHoTe
9TH peaKkIuy He MPOTEKAIoT.

CH, +Cl, 'y CH,CI + HCI
XJIOpMETaH

[Tpu 10CTaTOYHOM KOJIMYECTBE XJIOPA aTOMBI BOIOPO/Ia TIOCTENEHHO 3aMEIat0TCsI
aToMaMH¥ XJIOpa, U B PEaKIMOHHOMW cpejie 00pa3yeTcsi CMeCh TaJlOreHONPOM3BOTHBIX.

+Cly, hv +Cly, hv +Cl,, hy +Cl,, hy

2> 2> 2> 2>

CH, —<=" 5 CH,C1—2" CH,Cl, —S2" 5 CHCI, —%2" 5 CCl,
XJIOpMETaH JIMXJIOpMETaH TPUXJIOPMETAH TETpaxJIopMeTaH

ATOMBI BOIOPO/1a B MOJIEKYJIAaX aJIKUJITAJIOT€HU1a 3aMEIal0TCsl TaJlOr€HOM JIeTye,
YeM B COOTBETCTBYIOIIEM allkaHe. DTO OOBSICHIETCS B3aUMHBIM BIMSTHIEM aTOMOB
B MoJiekyie. Hanpumep, paccMoTpum 310 B3aumosiusaHue B monekyine CH;Cl. Y aro-
Ma XJIOpa JIEKTPOOTPHLIATEIBHOCTD OOJIbIIIe, YeM y atoMma yriepoaa. [loatomy aiek-
TpoHHas IOTHOCTH C — Cl ¢cBsI3u cMereHa B CTOPOHY aToMa XJiopa, W BCJICICTBHE
3TOTO aTOM XJIOpa MPUOOPETET YaCTUYHBIN OTPULATEIBHBIN 3apsi, a aToM yriepona
— YaCTUYHBIN NOJIOKUTENBHBIN 3apsi/l.

H~_&+ &-
H>C—Cl
T

B cBoro ouepenp, anekTponHas mioTHOcTs C — H cBsi3elt cMemaeTcst B CTOpO-
Hy aTtoma yriepoza. B pesymnbrare aToMbl BOJOPOAA B MOJIEKYJIE OKa3bIBAIOTCS MEHEE
MIPOYHO CBSI3aHHBIMH C aTOMOM YIJIEPOia 1 JIET4e 3aMeIIafoTCA.

XJ0pupoBaHUE aTKaHOB HAYMHAETCS ¢ 00pa30BaHUs CBOOOMHBIX paankaios. [Ipu
MTOTJIONIEHNH CBETOBOH JHEPTHH B MOJIEKYJIE XJIOPA MPOUCXOAUT TOMOIHTHYECKUI
Pa3pbIB CBA3M C 00pa30BaHUEM JBYX aTOMOB XJIOpA.




II PA3JEJI MNPEJEJBHBIE AIMGATUYECKHUE YITIEBOJOPObI

. hv
clfcl =5 ¢l + ¢l
O0Opa3oBaHHbBIC aTOMBI XJIOpA HA BHEIIHEM JHEPIeTHUYECKOM YPOBHE MMEIOT HE-

CIIapEHHBIA AEKTPOH (CBOOOMHBIN pamukai). [Ipu B3amMoaecTBUHM XjIopa ¢ MeTa-
HOM MPOUCXOIUT ToMonuTnaeckuii pa3pbiB C — H cBsi3u, ¥ B 3TOT MOMEHT 00pasyer-

cs1 monexyna HCL

i !
H—Clj—H +-Cl —> H—CI' + H-CI
H H

MexaHn3M 3THX PeakLuil Ha3bIBAIOT C60000HOPAOUKATLHBIM Mexanusmom. Bpe-
Msl CYIIECTBOBAHHUsI CBOOOHOTO METHIIBHOTO pajuKana coctasisieT 8107 cekyH/bI.
MertuibHbIA pasuKall pearupyer ¢ Apyrol MOJIEKYJION Xj10pa, HPOUCXOAUT ITOMOJIU-
tnyeckuii pa3psiB Cl — Cl cBszu. B pesynbrarte, o0pasyeTcss METHIIXJIOPU U CHOBA
paznuKai xjaopa.

! !
H—(Ij- + ClI-Cl —> H—CI—CI +-Cl
H H

B o6miem, peakuuu, B pe3yiabrare KOTo-
PBIX TPOKMCXOHUT IIETTh MOCIEA0BATEIBHBIX A

MIPEBPALLCHUN, HA3BIBAIOTCS YEenHbIMU ped-

. Peaxyusi 8odopoda c xsn0pom modice
kyusmu. TIpy UEMHBIX PEAKLUAX KaKIbIi npomekaem no ce0600HOPAOUKAALHOMY
paaukai, oOpasys Apyroi pajaukai, cam Mexanusmy. Llentvle peakyuu npomekarom
HpeBpamaeTCH B MOJIeKyJ'ISIpHoe BEIIECTBO. 8 mpex cmaousix: 06pa30€aHue dKmueHozo
Peakius mpoJoJkKaeTcs 3a cueT oOpa3oBa- YeHmpa, pocm yenu u oGpoIG yenu.

Obpasosanue Pocm O6puis
HUA HOBOI'O paﬂHKaﬂa aKmueHo20 yenmpa yenu yenu
\ 1] I \
. o v 2 +H, ° +Cl, > +1]
Cl+CH, —>HC1+CH3—’—I Cl, == Cl =~ A~ C1—A—HCl
+ KoHeuHoe ypasHeHue peakyuu:
CH, + Clz—)CH3C1+C1 H, +Cl, — 2HCI

B pazpaboTke Teopru HENHBIX peaKui
OOJIBIILYIO POJIb CHITPAIN TPYABI aKaIeMHUKa
H.H. Ceménoga.

YpaBHEHUS peakii MOTHOTO XJIOPUPO-
BaHMs METaHa U 3TaHa MOKa3aHbl HUXKeE:

CH, +4Cl,—~CCl, +4HCI
C,H, +6Cl,—~—C,Cl, +6HCI

CeménoB Hukosaii HukosaeBu4 K o o
(1896-1986) aK BUJIHO U3 YpaBHECHHUU peaKIMH, YHC-

Pycckuii yeHbil. JIO 3aMEIEHHBIX aTOMOB BOJOPOJA U YHUCIIO
Jlaypeat Hob6eneBckoi npemuH. Pas- 06pa30BaHHBIX MOJICKYII HCI PaBHO YHCILY
paGoTas TeopuH UEMHbIX peaKiuii u MOJIEKYJ TajoreHa, BCTYIUBILIEIO B pEak-

TEIlJIOBOTO B3pbIBa U I:f)peHI/lH LU0 C MOHeKyHOﬁ UTKAHA.
ra3oBBIX CMECeU.
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A

XJ10ponpor3BOAHbIE METaHA — JUXJIOPMETaH, TPUXJIOPMETAH U TETPaXJIOpMeTaH — MPU 06bIY-
HBIX YCJIOBUSIX HAXOASTCS B XKUJKOM COCTOSTHUM U MCIIOJIb3YIOTCS KaK pacTBOpUTesd. OHU SIBJISAIOTCS
XOPOIIMMH PACTBOPUTE/ISIMU XKUPOB U cMOJL [10/1b3ysICh STUMU CBOMCTBAMH, TeTPaxJIOpMeTaH HalléJl
NpUMeHeHHe B XUMUYEeCKOM YUCTKe /ISl BbIBeJeHHs MsATeH. Ero Takke MCHO/IB3YIOT MPH TYLIEHUU
orusi. OH HaXOJUTCsI B XKU/IKOM COCTOSTHUY U Heroptod. [Ipy CONpUKOCHOBEHHH C IJIaMEHEM IOIJIOIIa-
€T TEIUIOTY U UclapsieTcs (OX/IKAAET TOPSLIYI0 IOBEPXHOCTD). [lapbl TeTpaxsopMeTaHa TshKelee BO3-
JlyXa U, oce/jasi Ha IIOBEXHOCTH IJIAMEHH, IPeI0TBPAIAI0T JOCTYI KUCI0poAa K HeMy. Ho mpu BbICOKOH
TeMIepaType MoXXeT 06pa30BaThCsl OTpaBJIsiioliee BellecTBo ¢pocreH. PocreH mpu 06bIYHBIX YCIOBHIX
razoo6pasHoe BelecTBo ¢ coctaBoM COCl,. O6s1aiaeT yaynIuBbIM A€HCTBHEM U 3al1aXOM FHUJIOHN Tpa-
Bbl. Bo BpeMmst [TepBoii MUpOBO#i BOHHBI GbLT HCII0JIB30BaH KaK XMMUUYECKoe opyxxHe. [o3ToMy pH Ty1ie-
HUMU OTHSI B 3aKPBIThIX IOMELEHHUAX [10/1b30BaThCs TETPAXJIOPMETAaHOM Helles1ecoo6pa3Ho. X10pMeTaH
ra3006pa3HoOe BeLIeCTBO, 0/ JaBJeHHeM JIETKO MEPEXOUT B KHUJKOE cocTosiHUe. [IpH ero ucnapeHuu
HOIVIALAETCSl MHOTO TelIa. Biarogapst 3ToMy CBOMCTBY €ro paHbllle HCI0/Ib30BaJIH B OXJIaJUTebHBIX
crcreMax. U3-3a sJOBUTOCTH 1 FOPIOYECTH OTPAaHUYM/IM €ro IPUMeHeHNe KakK OX/1aAuTess. B Hacros-
1[ee BpeMsi B OX/IaZIUTEIbHbIX YCTAHOBKAX (X0JIOJU/IbHUKH, KOHAUIIMOHEPHI) B KAYECTBE OX/IaJUTE/IbHO-
0 areHTa UCIoJIb3YI0T GpeoHbl. DPeoHbI - ITO TEXHUYECKOe Ha3BaHHE [aJIOreHONPOU3BOJHBIX a/IKAHOB
(B ocHOBHOM, MeTaHa ¥ 3TaHa). Hanpumep: CF5Cl - Tpudropxnopmeran, CH,FCl - dTopxsiopmeraH u T.1.
DpeoHb! TPU 0GBIYHBIX YCJIOBHUSX [A3006pa3HbIe BELECTBA, 10/} BHICOKUM JIaBJIeHUEM CXKIDKAIOTCS U Ha-
HOJIHAIOTCS B OX/IaJiUJIbHbIe cucTeMbl. [0/ AeficTBHEM TellIla OKpY»Kalollel cpe/ibl OHU JIEFKO HCIapsi-
I0TCSI ¥ CIOCOGCTBYIOT MOIVIOIEHHUIO TEIJIOThL. 3aTeM, 3a CYET CKATHSI IEPEXOAST B XKUAKOE COCTOSIHUE,
Y TEIJIOTA BbIJEJISIETCS B OKPYKaILyIo cpeny. PpeoHbl, copepkaliyie XJI0p U 6poM, pa3pyLialoT 030H.
OJiHOM U3 MPUYMH 06PAa30BaHMUS 030HOBBIX JbIP U YMEHbIIEHHs TOJIIHMHBI 030HOBOTO CJIOSI SIBJISIETCS
3arpsisHeHHe aTMocdepbl GpeoHaMu.

Homonpoussognoe metana CHI; (iog0dopm) Hcro/b3yeTcs B MeJIMIUHE KaK aHTHCENTHK. AHTH-
CENTHUYECKUE BellleCTBa HAHOCST HA OTKPBIThIE PaHbl, TAK KaK OHU IPEJOXPAHSIOT PaHbl OT THUEHHS.

SIBTsisICh HACCUBHBIMU ITPH OOBIYHBIX YCIOBHUSIX aJIKaHbl HE PEarupyroT Jaske ¢ KOH-
LIEHTPUPOBAHHBIMU KUCJIIOTAMU. Ho oA JaBJICHUEM U IIPpHU HArp€BaHWU aJIKaHbl BCTY-
MaroT B PEaKiyIo 3aMelIeHHs ¢ pa30aBIeHHON a30THOW KucioTol. [Ipu mporekaHnn
9TOM peakuuy aToM BOJOPOA B MOJIEKYJIE ajllkaHa 3ameraeTcst HuTporpynmnoi (—NO,).

CH, + HO-NO, ——-CH,NO,+ H,0
HUTPOMETAH

Orta peakius BIiepBble ObuTa poBezieHa B 1888 rogy pycckum yuensim M. .Ko-
HOBAJIOBBIM M Ha3BaHa peakyuel Konosanosa.

Peakuun ropenusi u okucjaeHust. [Ipyu 0OBIYHBIX yCIIOBUSX alKaHbl HE BCTYIIA-
0T B PEAKIUIO C KUCIOpoaoM. Ho mpy HarpeBaHHU OHU TOPAT, 00pa3ysl YIIICKUCIIbINA
ra3 M Boxy (IIOJHOE OKHCIIEHHE).

t
CH, +20,——CO, +2H,0 + 880 k{lx

ITpu HegocTaTKe KUCIOPO/ia IPOUCXOAUT HEMOIHOE CTOPaHUE METaHa, U B Pe3yJib-
Tare oOpasyeTcs sIIOBUTHIM YrapHBIN ra3 WM yIiiepon (caxa):
2CH, +30,——>2CO+4H,0+Q
CH,+0,——C+2H,0+Q
OOmiee ypaBHEHHE TOPEHHS ATKaHOB MOXKHO BBIPA3UTh B HIDKEYKa3aHHOM BUJIC:

+
CH,., + %02 — 5 nCO, + (n+1H,0

n+2




II PA3JEJI MNPEJEJBHBIE AIMGATUYECKHUE YITIEBOJAOPOIbI

A

AJKaHBI ABJISIOTCSA JlellIéBbIM UCTOYHMKOM TOIJIMBA. [IpUpO/IHBIN ra3 UCMOoJIb3yeTCsl KaK TOMJIH-
BO B GBITY ¥ KOTeJIbHSX. [I0 CpaBHEHMIO € APYTUM BHIOM OPraHHUYECKOTr0 TOILJIMBA, TPAHCIIOPTHPOB-
Ka W IIpYMeHeHHe PUPOHOro ra3a siB/IseTcsl 04eHb BbITOAHOM. [lo cpaBHeHHIO ¢ APYTHMH BUAAMU
OpraHMYecKoro TOIJIMBA, IPY FOPEHUH NPHUPOJHOrO ra3a Nosy4aeTcs Majo BpeJJHbIX BeILEeCTB, T.e.
MPYPOJHBIH a3 SBJAETCS CAaMbIM YUCTBIM 3KOJIOTMYECKUM TOIIJIMBOM CPeJH APYTUX BU/I0B OPraHHU-
YecKoro TOMJIMBa. Bo BpeMs McIo/1b30BaHMsI TPUPOAHOTO ras3a Ha/lo COBJII0AATh OCTOPOXKHOCTD. [Ipn
HaKOIJIEHWH ra3a B 3/1aHHsX, B 3aBOJICKHX KOTeJIbHSAX, B IIaXTax OT He60,IbLION HCKPbI MeTaH 3aropa-
€TCs1 CO B3PbIBOM. /[l Tpe/JOTBpAllleH s 3TOTO SIBJIEHUS B IIAXTax UCIO/b3YIOT CUJIbHbIE BEHTUJIA-
LIUOHHbIE CUCTEMBL.

B 3aBucumotu ot BHJIa KaTajIn3aTopa IMpu HCIIOJIHOM OKHUCJICHHUU AJIKAHOB IIOJIY-

YaroT PAa3JINYHBIC BEIICCTBA.
2CH, + 0, —%1 52CH,OH

ME€TaHOJT

CH, + 0, —%1 5 HCHO +H,0

(hopmansaerug

2CH, +30, 45 JHCOOH +2H,0

MypaBbUHAs KHCJIOTa

2C,H,, + 50, —481 5 4CH,COOH + 2H,0

YKCyCHAst KHCIIOTa

Peakuuu paznoxenust

a) Kpexumne. llpn BBICOKOW Temmepa- B sasucumocmu om memnepamypo

TYpe HPOUCXOIHUT PA3JIOKEHNE (KPEKUHT) pazjoxceHue Memana npoucxodum no
aJIKaHOB. B pesynbraTe peakiuu moayya- pasHomy.
0
€TCSI CMECh MPEACIbHBIX U HEMPEASTBHBIX 2CH, - Ssw'cmr oy Loy
YTri€BOAOPOI0B. ITHIICH
1>1000 °C
b s CH, —=1"' ¢4 2H,
C,H,, C,Hg+C,H, 00
2CH, —**-C,H,+3H,
C¢H,y 2 C,H,, + C,H, =

b) JJecuopuposanue. B pesynbrare 3TUX peakMid IPOUCXOIUT OTILEIICHUE BOAO-
pozma OT MOJIEKYJIBI ankaHa. JlernipupoBaHue IPOTEKAET IPH BHICOKOH TeMIIepaType
U B IPUCYTCTBUM KaTalan3aTopa:

t, kar.

— CH2: CH2+ H2

Peaxuuu m3omepusauuu. HarpeBanue ajkaHOB ¢ y4acTHEM KaTaln3aTropa CTaHO-
BUTCSI IPUUNHON U3MEHEHUSI CTPYKTYPbI MOJIeKyibl (HaunHas ¢ C,H,o). Hanpumep, npu
HarpeBaHuM OyTaHa B IPUCYTCTBUHU KaTaln3aTopa XJIOpHUIa allOMHHUS OH MOJIBepraeTcs
W30MEpU3aLluK 1 IPEBPAILAeTCs B U300y TaH.

CH,- CH,- CH,- CH, —*2. CH,- CH - CH,
H-OyTaH CH3

n300yTaH




TEMA 2.6. duznyeckne ¥ XUMHYECKHE CBOIICTBA aJIKAHOB

7

AnkaHbl, B MOJIEKYJIaX KOTOpPBIX cojexaTcd 1 + 4 aToMa yriepoja - ...., Hepas-
BETBJIEHHbIE aJIKaHbI, cofiepxkaiue 5 + 15 aToMoB yriiepoza ...., a ajikaHbl, CoJiep-
»amue 16 u 6oJiee aTOMOB YIVIEpO/a HAXOASITCA B ..... COCTOSTHUM.

AnkaHbl fIBJSIOTCS NpeJle/IbHbIMU YIJIEBOAOPOJAAMHU M MO3TOMY [JisI HUX He
XapaKTEpPHbl peaKLUH...... [Jisd aJKaHOB peaKIMU C XJIOPOM SIBJISETCS peaKUsAMU
s . JTU pEAKLIMU ABJISIOTCSA ... U NPOTEKAIOT MO ...... Peakiiyuy, B pe3ysibTaTe KOTO-
PBIX OT MOJIEKYJ OTILEIJISAeTCH BOLOPOJ, HAa3bIBAOTCA pPEaKLUAMHU..... .

[TonyyeHre MeTaHoOJIa U3 MeTaHa IPU HarpeBaHUU B NPUCYCTBUU KaTa/IU3aTO-
pa gaBJdeTcs, ...., a NOJyYeHUe 3TUJeHAa U3 MeTaHa — peaKkLUen ...

ByTaH, B oT/iMuMe OT MeTaHa, 3TaHa U IpoIllaHa, NOoJBepraeTcs..... .
meepdblil; KHcudkull ; 2a3; yenHas peakyusi; 3ameujeHue; coeduHeHue; OKUC/AeHue;
pas/odxceHue; de2udpuposaHue; c80600HOPAOUKANBHBIU MEXAHUZM; U30MePU3aYusl

S

Ilpoeepbme u3yueHHoe

1 Or[pez[eJmTe nocjieA0BaTEeJIbHOCTb BO3PACTAHUA TEMIIEpaTyPbl KUIIEHUA aJ/IKAHOB.
I.CH;— CH,—CH,—CH; I CH;—CH, - CH; lIL. CH, — CH — CH,
CH,

2 Onpegenute GopMysTy OpraHHUeCKOro BellecTBa U YUC/I0 MOJIEKYJT XJIOPOBOJIOPOAA, TOJTY-
YeHHbIX IPY B3aUMO/IEHCTBUM OJJHOM MOJIEKYJIbI IPOTIAHa C IIECTbI0 MOJIEKYJIAaMU XJIOpa.

3 | Kak ONBITHBIM MYTEM MOXKHO OTJIMYUTb METaH OT Bojopoja?
4 | YeM 0T/IMYAIOTCS PeaKIMH XJIOpA C METAHOM U C BOZLOPOJOM?

A) IlpoTekaeT o cBOGOAHOPAAUKATLHOMY MEXaHHU3MY
B) [IpoTekaeT 6e3 N3MeHeHUs KOJIMYeCTBa MOJIeH
C) fIBnsieTcs peakuueil 3aMelieHUs

D) IMosiy4aeTcs XJ10pOBOAOPOZ,

E) [IpoTekaeT npu OCBeLeHUH

5 ' CkoJibKO TemoThl (k) BbI\EUTCs 1pU noJHOM cropannu 200 s (Hy.) ra3oBoii cmecy,
coctosulelt (mo 06vémy) u3 89,6% meTtaHa, 4% yriekucsaororasau 6,4% asora (TenjaoTa
cropanus MeTaHa 880 k/[»x/ MoJb)?

06bém MeTaHa | Ywuciao Moseld xso0pa, HE06X0JUMOTO
(n.y.), uTp JUIS IOJTHOTO XJIOPUPOBAHUSA
4,48 X
Onpefenure X.
A1 B) 0,1 00,2 D) 0,8 E) 0,4

obpazyer o11HO
MOHOXJIOPIIPOU3BOIHOE
oOpasyeT aBa pa3HbIX
MOHOXJIOPIIPOU3BOAHBIX

BbliesinTe askaHbl 110 CXeMe.
1.3Tan 2. nponaH 3. 2-MeTuJIIponaH 4. 2,2-[AMeTU/NponaH

Kaxoit ankan npu
PeaKIUN XIOPUPOBAHUS




11 PA3JIEJT MPEJEJBHBIE AIMGATUYECKHUE YITIEBOJOPObI

BelgiesinTe peakiuu 1o cxeme.

1. XnopupoBaHue 3TaHa
2. KpekuHr 6ytaHa
3. Peaknus MeTaHa ¢ paz6aBiaeHHoH HNO;

CBs13H, pa3pbIBaIOLIecs: B MOJIEKYJIaX
aJIKAHOB NPU XUMHUYECKHUX PeaKIUaX

c-C C-H

9 CocTaBbTe YpaBHEHHUA peaKuuﬁ, IPpH MOMOLIHU KOTOPBIX OCYILIECTBJJAAKTCA IIpeBpallleHud B
cxeMe C—I)CH4 —2)CH3C1—3)C2H6 .

10, Hanuuure rpaduyeckyro popmyny ankasa CsHi,, npu 6poMupoBaHUU KOTOPOro o6pasyeTcs
TOJIBKO 0/JHO MOHOGPOMOIPOU3BO/JHOE a/IKaHa.

11] B Mosekyse ankuiranorenusa, cojepkaliero isa u 6ojee aToMOB yIiepo/ia, aToOMbl BOJ0-
poJia, coeJUHEHHBIE C aTOMOM YIJIepo/ia, K KOTOPOMY MPHUCOeJHHEH rajoreH, CTaHOBATCSA
60J1ee noABMKHBIMU. Hanpumep:

CH, - CH,CI + Cl, —>““* 5, CH, — CHCl, + HCl
1,1-auxnopmeran

O06BSICHUTE IPUIUHY.

@ CMecb MeTaHa € KUCJIOPO/IOM B 00'b€MHOM OTHOILIIEHUH 1:2 0YeHb OMAacHa, OT HEGOJIBIION
HCKPbI MOXKET MPOU30MTH B3pbIB. O6bsICHUTE NPUYMHY 3TOTO siBJeHUs. Kak no-Bamemy, B
KaKOM 00bEMHOM OTHOIIEHUH CMeCh MeTaHa C BO3/IyXOM SIBJISIETCS OUeHb OMTACHON?

Ha ocHOBe cxeMbl MOATOTOBBTE MPE3EHTALXIO 110 Ha3BaAHUEM: «HpI/IMeHeHI/Ie AJIKAHOB»
Mertan
TR Kax pact- Kax
BOPHTEIN TOIUINBO
AJIKaHbI Tponan —
OyTaHOBas CMeCh
Kaxk pacTBo- Kak Kaprpumk, neuarnas
puTeIH CBIPbE Kpacka
Xnopomnpo- Cv
M3BOJIHBIC
Tymrenue orus Meran Pesuna, mpou-
3BOJICTBO ILIMH
DpeoHbl MypaBbuHas
KHCIIOTA
Bonopon Aueruien DTuieH Mertanon




PV VRl e OnpeesieHre KaueCTBEHHOTO COCTaBa YIIEBOXOPOI0B

1)izlivyri (a0 kg e 0 B OnpedeieHue Ka4ecmeeHH020 c0cmasa y21e8000p0dos

PeakTuBbl U odopynoBanue: napadus, oxcua meau(ll), cyiabdar
menu(ll), mpoOka cHaOXEHHAsI Ta300TBOIHOW TPYOOi, IMITATUB, CIIHP-
TOBKa, JIOXKKa, TPOOHPKH.

Xoa pabotsi: [lomectrure B cyXyro mpoOUpKy okosio 1 T mopornka
okcuaa meau(1l) u 0,2 r mapaduna. Harpesaiite npoOupKy 10 TeX mop,
noka mapaduH He paciiiaBUTCs, U He cMemaercs: ¢ okeuaom menu(Il).
3akpenute MpoOUPKY B IITAaTUBE B TOPH30HTAIBLHOM TOJOKEHUU. bin-
e K OTKPBITOMY KOHITy TPOOHPKH IPH TTOMOIIH JIO)KKH TIOMECTUTE He-
MHOTO 6e3BogHOTO cynbdara meau(Il). 3akpoiiTe mpoOUpKy MPOOKOIt ¢
ra300TBOJHOI TPYOKOM, OIyCTUB KOHEI TPYOKH B JIPYTyIO POOHUPKY ¢
M3BECTKOBOHU BozoH. Harpeiite conmepxumoe mpoOUpKH.

cMmech napaduHa u
oxcuaa menu(1l)

cynbgar menn(1l)

MU3BECTKOBas BOJAa

020%+ %0 |

.I

Kaxkue nabmooenus eviasnenvi?

Ommemovme, Kakue usMeHeHus npouzouiu ¢ cyiogpamom meou(ll) u uzeecmro-
6011 800OL.

Hanuwume ypasnenus coomeemcmsyowux peakyutl, coenatime bl00 0 Kauec-
MEEHHOM CcOCmase napaguna.




PA3/IEJI

HEINNPEAEJIbHBIE AJIN®ATUYECKHUE YIZIEBOAOPO/bI

Tema 3.1. ToMoJIOrMYeCKUN psifl aJIKEHOB, 3JIEKTPOHHBIE U
rpadpudeckre GopMyJibl UX MOJIEKYJ
Tema 3.2, IIpoCcTpaHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB
Tema 3.3. HoMmeHKJIaTypa aJIKeHOB
Tema 3.4. U30Mepus aJIKeHOB
Tema 3.5. [losiyyeHre aJIKEHOB
Tema 3.6. Pusnyeckre U XMMUYECKUE CBOMCTBA aJIKEHOB
Tema 3.7. ToMoJiorM4eCKUN psiJi aJIKaIUEeHOB, rpadudecKue
$bopMysibl ¥ IPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJT
Tema 3.8. HoMmeHK/1aTypa 1 U30MepHUA aJIKaIUEHOB
Tema 3.9. llonyyeHne u ¢u3nIecKre CBONCTBA aJIKaJ[UEHOB
Tema 3.10. XMuMHYecKHe CBOMCTBA aJIKaJJMeHOB
Tema 3.11. ToMosioru4ecKuit psiJi aIKUHOB, rpadUdecKue
$bopMyJIbl M TOCTPAHCTBEHHOE CTPOEHHE UX MOJIEKYJT
Tema 3.12. HomeHKJIaTypa U U30MepUs aJIKWHOB
Tema 3.13. [lonyyeHnue u pu3nYeCKre CBOMCTBA aJIKUHOB
Tema 3.14. XuMu4ecKre CBOMCTBA aJIKHHOB
[IpakTuueckas pabora N°2. UI3yyeHHe XMMUY€CKOTO COCTaBa
KayudyKa U pe3uHbl



TEMA 3.1. T'omonornyeckuii psia aJIKeHOB, 1eKTPOHHbIE H Ipaduyeckue GopMy.Ibl HX MOJIEKYJT

Tema 3. 1. Tomonornaeckmii pAA aJIKEeHOB, 3JIEKTPOHHbIE U
rpadudeckue GopMyJibl HX MOJIEKYJT

g [lepBBbIM pe/icTaBUTEIEM FOMOJIOTMYECKOT0 PSiia aJIKEHOB siB/IsieTcs: 3TeH (CoHy).
Ilouemy Hem npedcmasumessi AAKEHO8, 8 COCMA8 KOMopo20 8Xooum 00UH amom
yenepooa?

Coenacto MedscOyHApoOHOU HOMEHKAN)-
pe, yaneso0opodbl ¢ OMKPbIMOU VelePOOHO
yenvlo, 68 MONEKYIax KOMOPbIX MeNCOY amo-
Mamu yenepooa umeemcs 0OHA O80UHAS C6A3b,
Ha3bI6alOMCs aKenamu. B MoJiekyie ankeHa dy amomamu yanepoda umeemes dgoil-
9MCJIO  aTOMOB BOI[OpOI[a paBHO yHBoeHHOMy Has uau mpOﬁHﬂ.ﬂ CB853b, HA3blBAKOMCS

LH/IC.]-Iy aTOMOB yITIepO,Z[a ECHI/I B MOHeKyJIe CO- HenpeaeﬂbelMuygﬂegoaopoaamu.
JCPKUTCA 71 aTOMOB yFJ'ICpO,Z[a, TO COCTAaB aJIKCHA

BhIpaxatoT obmieit dhopmyrnoit C,H,, (n>2). Hanpumep, popmyiy ankeHa, comeprariie-
ro 4 atoma yreposa, 3armuchkiBarot kak C,H,,, mm CyHg.

B MouJiekyJie 3TaHa K IByM aTOMaM yIJiepo/ja IPUCOeJMHEHO 1IEeCTh aTOMOB BO-

JI0pOJia, a B MOJIEKYJIE 3TE€HA K JIByM aTOMaM YIJIepo/ia MPUCOeJMHEHO YeThIpe aTo-
Ma BOZiopo/ia.

Yaneeodopodui c omkpbimoli y2aepoo-
HOU Yenblo, 8 MONEKYNAX KOOPbIX MEXC-

H H H H H
H-C—C—H o ¢=C
h oM oM

I I III

Yyumsigas easeHmMHbIe 803MONCHOCMU AMOMO8, onpedeaume, KaKasi U3 OAHHbIX
opmys npasusbHO OMpaxcaem cmpoeHue ImeHd.

B Monekynax yriieBogopo/a IBOMHas CBsI3b MOXKET 00pa30BaThCsl TOIBKO MEXKILY
aromamu yriepona. Jlns oOpa3oBaHUsl ABOWHOW CBS3M B MOJICKYJIE aJIKeHA JOJDKHO
COJIEPKAThCSI MUHUMYM JIBa aroMa yrepoja. I1o aToil npuuuHe y nepBoro mnpeacra-
BUTEJISI QJIKEHOB B MOJIEKYJIE MMEETCS JIBa aroMa ymiepoja. Kak u ankaHsbl, ajakeHsbl
OTIIMYAIOTCS APYT OT Apyra OJHOW I HeCKodbKuMU rpymnmamMu —CH,—(MeTunen) u
00pa3yroT HIKEYKa3aHHBIA TOMOJIOTHUECKUN PSII.

®opmyna ankena | Haspanwue ankena
C,H, Orten
C;H¢ [Iponen
C4Hg Byten
CsH,, IlenTen u T.1.

B otnmume ot 9Tana, B MOJIeKyJie 3TeHa YUCIIO aTOMOB BOZOPO/Ia Ha JIBE STUHHIIBI
MeHblle. B Moltekyre 3TaHa yCIOBHO OT KaXKJI0TO aToMa YIiieposia OTHUMEM OMH aTOM
BOJIOPO/IA.
’ it L
H—$—|C—H = H—$—|C—H

H H H H




HENIPEJEJIBHBIE AJIM®ATUYECKHUE YITIEBOAOPO/bI

111 PA3TEJI

Onnako naHHast GopMyria HETPaBIIIEHO BBIPAKAET CTPOSHUE MOJIEKYIIbI ITeHa. Uer-
BEpTasi CIMHMUIIA BAICHTHOCTH aTOMOB YIJIEpOia HE MOXET OCTaBaThCsi CBOOOMHOMN. OHH,
COC/IMHSISICh IPYT C JIPYTOM, 00Pa3yroT BTOPYIO CBSI3b (T-CBSI3b) MEXK/y aTOMaMH YIIeposa:

H—C:J\'—((:J—H = H—C|J=(|J—H
H H H H
Takum 00pa3oM, B MOJIEKYJIE€ ST€Ha MEX/y aTOMaMH YIJIEpOo/ia CyILECTBYIOT JIBOM-

Has CBA3b. OI[Ha W3 ITHX CBS3CH G-CBs3b, a Apyras — mT-CBA3b. Kakus MOJICKYJIC 5TCHA,
B APYTUX MOJICKYJIaX aJIKCHOB MCKAY dTOMaMU YyIJIepoaa TOKE €CTh HBOﬁHaﬂ CBA3b.

AnKeHbI
H:f;a_ Mo;zﬁ;ffaﬂ I'padmaeckast hopmymna 3ﬂ(§§;ll\)4 (;}Jlliaﬂ
e | cm | MO L CRIOR | e
II{ CH,=CH - CH; H
—C=C—-C— H:C=C:C: H
IIponen C;He H I(Ii Il{ I?I H /\ H H H

7
CoznacHo MexcdyHapoOHOU HOMeHKaamype, aaugamuyeckue y21e6000podbl, 8

MOAEKYIAaX KOMOPbIX Mexncdy amomMamu yeaepoda umeemcsi 00HA O0B0UHASI C8513b,
HA3bIBAOMCA ... .

Y asakanoe obwas ¢opmyaa ....,a y ajakeHo8 cocmas swvipaxcaemcs oobujeli
dopmyaoli ...

B Mosekyse nponeHa mexcdy amomamu yaaepoda ecmb 08e€ .... U 00HA ...
0-c6:3b; -c6:3b; anken, C,H,, C,H,:>
: IIposepbme usyueHHoe
1 Cpeau JaHHBIX BELIECTB BHIGEPUTE aNKEHBI.

1. CH,—CH,—CH, 2.CHy CH=CH—CH, 3. CH2=(|3—CH3

CH,
4. H,C—CH, 5.CH,=CH— CH;
H,C — CH,
A)1,4 B)2,45 (1,35 D)3,4 E)235
= CH,=C—CH,

: 6

CH,= CH—CH,—CH, }




TEMA 3.1. Tomonoruyeckuii psia aIKeHOB, J1EKTPOHHBIE H Irpaduyeckie opMyJIbI KX MOJIEKYT

3 | Yto otaimyaet mostexyasl CH; — CH, — CH; u CH, = CH — CH, ?
1. Yucsno aToMOB yriiepoja
2.Yucs0 aToMOB BOA0OpOJA
3. Yucso cBg3el, yinHa KOTOpbiX 0,154 HM
4. Yucso HenoJIIPHBIX KOBAJIEHTHBIX CBS3eH
5. Uucsio HeNoJIIPHBIX O-CBsI3ei

4  MouJsieKyJia IpolneHa COAepKUT 3 aToMa yrjiepoja 1 6 aToMoB Bogopoa. [loueMy k
KaXk/loMy aTOMYy yIJlepojia He IPUCOeANHSIeTCs 110 JiBa aToMa BoJopoAa?

5 , CKOJIbKO aTOMOB BOZOPOJA COAEPNUT aJIKEH, MOJIEKYJIA KOTOPOI'O COAEPXKUT 15 aTomoB?

3aBepuInTE CXEMY.

AJIKeH, B MOJIEKYJIe KOTOPOTO
COJEPKHUTCS N1 aTOMOB yITICpOa

Yucio aroMoB OG1iee 9ucio OtHOCHTENbHASL

BOJOPOAA: aTOMOB! MOJICKYIIIpHAA
Mmacca:

7 BnumuTre yncio COOTBETCTBYHOLIUX CBsI3eH B nyCcThble AYEeUKH.
[j [j

Yucio TIOJISIPHBIX ‘

KOBAJICHTHBIX Yucio HCIIOIAPHBIX ‘

KOBAJICHTHBIX CBSI3€H

cBsI3ei

|
N e T e

8 Onpe,quIHTe YU CJI0 BTOPUYHBIX U TPETUYHbIX aATOMOB yIjiepoJa B COeJUHEHHUH.
CH,— CH= C—CH,—~CH,
C,H;

9 | IocTpoiiTe A/151 a/IKEHOB rpad UK 3aBUCUMOCTH MacCoBbIX JjoJiel (%) yryiepoza U BoJopo/ia
OT UX OTHOCUTEIbHOY MOJIEKY/ITPHON MacChL.

10, CoctaBbTe rpaduyeckre GopMysibl aIKEHOB, KOTOPHIM COOTBETCTBYIOT yIJIepOAHBIE LieNH
C=C-C-C u C-C=C-C.Onpegenute cTerieHb OKUCJIEHUS aTOMOB yIJIepoAa.

11, B o6pasoBaHUU XUMUYECKUX CBSI3el B MOJIeKyJle 3TaHA IPUHUMAIOT yyacTue 14 ajseKTpo-
HOB, @ B MOJIeKyJle 3TeHa — 12 ajieKTpoHOB. [Ipu o6pa3oBaHuU 06eUX MOJIEKYJ COOII0a-
eTcsl MpaBU/Io okTeToB. CpaBHUBAsA 3JIeKTPOHHbIE POPMYJIbI 3TUX BeleCTB, 06bACHUTE
MPUYHHY BbIIIECKa3aHHOTO.

12, Onpesie/INTe COOTBETCTBHE.

LN 2 NI 3. NS

a. CH2 =CH- CHZ - CH3 b. CH3 —CH=CH - CH3
¢. CHy — CH = CH — CH,— CH;, d. CH; — CH = CH,
c. CHz =CH- CH2 — CH2 — CH3




IIT PA3JEJI HENPEJEJBbHBIE AIN®ATUYECKHUE YIDIEBOJOPO/bI

Tema 3.2. IIpocTpaHCTBEHHOE CTpOEHHe MOJIEKYJ/I a/IKeHOB

m CH3— CH3 _’CHZZ CHZ
H H H
HH
H H H H

Umo si8/1551emcesi 06WuM 0151 IMuX npespaujeHuli?

£

BemecTBo Xunriecias OHeprus cBs3u JlnuHa cBa3u
CBSI3b

H;C — CH; c-C 347 xJIx/MoIb 0,154 am

H,C =CH, C=C 612 xJIx/Moib 0,134 am

Iuepeusi oduHapHol C - C csa3u pasHa 347 K/dc/Moab, houemy 3Hepausi
deotiHoli C =C ces3u He pasHa 3HauveHuto 2-347 = 694 k/jxc/Monw?

Iloyemy Oauma cesA3u Medxcdy amomamu y2nepooa 8 MoJieKy/se ImeHd
MeHblUle N0 CPABHEHUIO C AAUHOU coomeemcmayoujell ces3uU 8 MoeKyae 3maHa?

PaccMoTpuM MpPOCTPaHCTBEHHOE CTPOCHHE alIKeHOB Ha MPUMeEpE MEepBOTO Mpe-
CTaBHUTEJS TOMOJIOTHUECKOTO Psifia MOJICKYJIBI 3TeHA. B oTiinune oT MOJIEKysbl 3TaHa
B MOJIEKYJIC 3T€HA KaXK/Iblii aTOM YIJIepo/ia COSIMHEH HE C TPeMs, a C IByMSI aTOMaMu
BOJIOPOJIA, U MEX/y aTOMaMH yIiiepoJia UMEETCs IBOMHAs CBA3b. A TaKKe MPH MOMO-
M GU3MYECKUX METOOB MCCIECAOBAaHUN OBUIO YCTAHOBIICHO, YTO aTOMBI B MOJICKY-
Jie 3TeHa PacrojaraloTcsi Ha OJHOM IIOCKOCTH. DTO MOKHO OOBSCHUTH THOPUAHBIM
COCTOSIHUEM aTOMOB yIJiepoJa B MoJieKyJsie 3TeHa. Tpu opOutanu (ogHa s ¥ ABE p
opOUTaNN) HApYKHOTO YHEPTETUYECKOr0 YPOBHI aTOMa yIiiepo/ia B mpouecce rudpu-
JIM3aIiu 00pasyoT sp’ opOHUTaITH.

sp?
-2

o + T spz
- o ¥

n o

O6pa3oBaHHbIE sp° THOPHIHBIE OPOUTATN MAKCUMAIILHO YAAJSIFOTCS PYT OT JIPY-
ra. B aTom ciywae yron Mexxay HUMHU coctaisieT 120°.

JIBe ruOpumHBIE OPOUTANN KAXKIAOTO aToMa YyIIeposa, MepeKphIBasch C S-OpOu-
TaJIIMH aTOMOB Bomopozna (sp’ — s nepexpwisanue), obpasyior C — H cesi3u. Tpetbu
ruOpuHbIe OpOUTAIM aTOMOB YIVIEPOa, MEPEKPBIBAsICh BIOJIb HPSAMOMN JIMHUH, COE-




TEMA 3.2. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJI ATKEHOB

TMAHSIONIEH TICHTPHI siep aToMoB, 00pa3yioT C — C 6-CBSI3b.
(sp? — sp’ nepekpuisanue).

B aromax yriepona, He MPUHSBIIAX y4acTusl B THOPH-
JM3aIMN, p-OpOUTAN HANpaBICHBbl MEPHEHIUKYISPHO K
IJIOCKOCTH, B KOTOPOW HaXOIsATCS OpOUTain, 00pa3yronue
cUrMa CBsi3u. DTH opOuTanu 3a c4éT OOKOBOTO IEPEKpPhI-
BaHUSI MEXy COOO BBIIIE M HMKE IJIOCKOCTH, B KOTOPOI
HAXOJATCS aTOMBI, 00Pa3yIoT BTOPYIO — 1 (1n) cB3b ( p-p Opﬁ‘f;gﬂ”gﬁslgzn;’gﬁs;’:’;‘mge
nepexpvieanue).

Cxema obpaszosanus Cxema obpazosanusi
o-ces3ell 6 MoNleKye dmeHd TT-C6A3U 6 MONIEKYIle IMeHa

Kak BHIIHO, BCe aTOMBI MOJICKYJIbI 3TCHA HAXOAATCS HA OAHOU mockoctu. C 00-
pa3oBaHKEM TT-CBSI3M PACCTOSTHHIE MEXKITY SIpaMU aTOMOB yIiiepojia yMmeHbmaercs. [1o
9TOM MPUYMHE IJIMHA CBSA3H MEXy aTOMaMH yrieposa B Monekyse stana 0,154 am, a
B MoJekyne ateHa coctasiseT 0,134 um. [Ipu o6pa3oBaHuy TT- CBSI3U TUIOIIATH TEPEK-
phIBaHHS OpOUTAIICH MEHbIIIE, YEM B G-CBSI3H.

>IDPr<

0-C6513b, 00PA3068AHHAsA TT-C6513b, 00PA308AHHAS
nepexkpvisanuem 2ubpuUOHvx opoumarerl nepexpvisanuem p-opoumareri

-

b

HOBTOMY OHEPTHA U IPOYHOCTD TT-CBA3M MCHBIIC, YEM B G-CBA3U. To ectn OHEpPTHUid
T-CBSI3U B MOJICKYJIe 3TeHa cocTaBiisieT He 347 k/x/Moib, a paBHa 612 — 347 = 265
k/J[x/Mob.

>

| 347 kllorc/monw 347 klorc/mons | [ 347 kllc/mons 265 x/orc/mons

2:347 klloc/mony = 694 kllnc/monn 347 g/]orc/mons + 265 klloic/mons = 612 k/ic/mons




11T PA3JIEJI HENPEJAEJBHBIE AIN®ATUYECKHUE YINIEBOAOPObI

Huoxe JAaHbI ITAPpOCTCPIKHEBAA U IapOBasi MOAC/IN MOJICKYJIbI OTCHA.

@ A &
(\C\:C: y /

® © OO

Llapocmeporcnesas Llapogas modens
MOOe/b MONEKYIbL IMeHa MONEKybl ImeHa

VY npyrux npeacraBuTenei ToMOJIOrHYECKOTrO Psiia alIKeHOB, KpOME aTOMOB yIJIe-
pofa Mmpy JBOMHOMW CBSI3U, OCTaIbHbBIC aTOMbI YIIIEPOa HAXOIATCS B sp° THOPUIHOM
cocrosiHn. Hampumep, B MoJieKys1e poTeHa /[Ba aToMa yriiepoja HaXoIsITCs B sp?, a
OJIMH aTOM yIJIepo/a B sp* THOPUAHOM COCTOSTHUH.

sposp o lsp
n-{={- g
H H H
B Morekyste mporieHa aTtoMbl YIIepoia, HaXOISAIIHECs B sp* THOPHUIHOM COCTOSTHUH,

TpH aroMa BOJOPOJIa U OMH aToM YIJIEPO/Ia, KOTOPBIC CBSI3aHHBIC C STHMHU aTOMaMH yTyie-
poma, HaXOSATCS BCEra B OMHOM TUIOCKOCTH. ATOMBI BOIIOPO/IA, COSAMHEHHBIC C aTOMOM
yIyIeposia, KOTOPBI HAXOMUTCS B sp° THOPUIHOM COCTOSTHHH, 00Pa3yroT BaJCHTHBINA yTOI
109°28'. Hivke JaHbI ApOCTEPKHEBAS M [IAPOBast MOJIEIIM MOJIEKYJI IIPOIIECHA.

@ O AL
©O=C

© \ O C A\/A

Llapocmeporcnesas laposas modens
Mooens MONeK)Yibl nponerna MOeK)yibl nponena
V4
B mosekynax asnkeHog dea amoma ye2aepooa Haxo0simces 8 ....., A 0CMa/IbHbIe — 8 .....

cocmosiHuU.

B mosekyne ameHa ... amoma yeaepoda o6paszyom o-césisu, d ..., He y4acmeyio-
wue 8 2ubpudusayuu, 8 pesysbmame 60K08020 NEPeKPbIBAHUST 06PA3yIOM T-C8513b.

<+ee. 10 CPABHEHUIO C ..... HENPOYHASL.
BasienmHble yaavl 8 Mo/eKy/se 3maHa cocmasasiiom ..., d 8 MOJEKY/1e IMeHd - ...
JAauna C=C cesA3u 8 moseKyie nponeHa pasHa ....,a oauHa C-C c8a3u - ...

sp? 2ubpud; sp’ 2ubpud; 0,134 um; 0,154 um; p opbumans ; Sp? opbumMann; T-cesA3s;
o-ces3b; 120% 109°28'




TEMA 3.2. IIpocTpaHcTBeHHOE CTPOEHHE MOJIEKYJI ATIKEHOB

g IIpoeepbme u3yueHHoe

1 OnpepesnuTe no mWapocTep:KHEBON MOJEIHM MOJIEKYJIbl ATOMBI YIJIEPO/a, HAXOASAIUECS B
Sp? TUGPUHOM COCTOSTHUU.

Q
"y,

&

S

o

OO}Z} O/@/QO

2 OmnpejenuTe, B KAKOU MOC/I€0BAaTEIbHOCTH YBEJUIUBAETCS YUCI0 TUOPUIHBIX OpOUTaIEN B
JIAaHHOM psily BelleCTB.
1. MmeTaH 2.3TaH 3.3TeH

3 | Kak MmoxHO 00'BbSICHUTD OTJINYHS MPOCTPAHCTBEHHOI'0 CTPOEHUA MOJIEKYJI 3TaHa U 3TeHa?

4 | KakuMU 3/71eKTPOHHBIMHU 06J1aKaMM 06J1aJal0T aTOMBI YIJIepo/ia MOJIEKYJIbI TpoTeHa?
O6GoCHYHTe CBOU MBICJIH.

L I L. )(

5, BbIYHC/INTE OTHOCHUTEIBHYIO MOJIEKY/ISIPHYIO MAcCy ajIKeHa, B MOJIeKyJsle KOTOPOro 4MCJIo sp?
rUGPUIHBIX Op6UTaIel B 2 pa3a 60JIblle YU/ SP® TUOPUIHBIX OpOUTAIEH.

@ B Kakux MoJieKysax aJIKeHOB CyMMa JJIMH CBfI3ed MeX/ly aTOMaMM YIJIEPOZA COCTaBJISeT
0,442 um?

1. CH,= CH—CH, 2.CH~CH=CH—CH,
3.CH,= (IS—CH3 4.CH,= IC— CH,—CH,
CH;, CH,

0 B kakux C/1y4adX CXeMbl epeKpbIBaHUA 3JIEKTPOHHBIX 006J1aKOB COOTBETCTBYIOT CBA3AM
B MOJIEKYJIE aTeHa?

. QD@ 2@pe o@D

+ >O9 QD 6*

A)1,4,6 B)2,4,5 0)23,6 D) 1,24 E)1,3,6

1 2 3
8, Pacripefiesiite B Ta6JIHIY BbIpaXKeHH st 06 aToMax yriieposa B mosiekyse CH,—CH—CH,.

ATtoMm yriepoza
1 2 3

a. HaxogsTcs B sp® rMOPUHOM COCTOSTHUU

b. O6pa3yloT /Be CBA3M 3a CYET NepeKpbIBaHUs Sp* - S
c. Crenenb okucaeHus -1

d. O6pasyroT 0iHY HEMOJISIPHYIO KOBAJIEHTHYIO CBSI3b




11T PA3JIEJI HENPEJEJBHBIE AIN®ATUYECKHUE YINIEBOAOPObI

@ 3aBepuIuTe cXeMy, JoNMchiBas B sueiiku BewectBa SO,, CHy, H,0 1 C;H,.

Monekyna
Bemectso
TOJISIpHAS

IlenTpanbHbIi aTOM HAXOAUTCS B
sp? TUOPHIHOM COCTOSHUH

IleHTpalibHBII aTOM HAXOJHUTCS B
sp® THOPHIHOM COCTOSHUM

Monekyna
HEMOJIsIPHAs

10, Kcronb3ys faHHbIe HUxKe BbIpaKeHHs O MOJIeKyJlaX PoraHa M MporeHa, IOCTPoiTe KJacTep.

Monekyna Mornekyna
MpornaHa MpoIeHa

1. uuciio sp® rubpuAHbIX OpOUTaIEl = 4

2. BCe BaJIeHTHble yribl = 109°28'

3. 4UCJI0 OJISIPHBIX KOBAJIEHTHBIX CBsI3el = 8

4. 4ucso cBsi3el, 06pa30BaHHbIX IEPEKPbIBAHUEM I'HOPUIHBIX OpOUTANIEN = 2
5. 4uC/10 HeNMoJIIPHBIX KOBAJIEHTHBIX CBsi3ed = 3

]

11; BcnoMHUTE B3aMOCBA3b MEX/Y AJUHOH, 9HEPTHEN U KPaTHOCTbIO XUMHYECKOH
CBSI3U B MOJIEKYJIaX MeX/ly aToMaMu. Kak MOXHO 06'bSICHUTb 3TY 3aKOHOMEPHOCTb Ha
npuMepe 3TaHa U 3TeHa?

@ CH,=CH, — CH, =CH - CH; — CH; — CH = CH — CH; p.1g BelecTB, JaHHbIX B
psAAY, ONpeAeuTe COOTBETCTBUE.

1. YBesmyuBaeTcs a. MoJiApHadA Macca
2. He uamensieTcs b.4yucsio T- cBA3eH
3. YMenbluaeTca C. YHCJIO Sp? TUBPUIHBIX OpOUTaIel

d. yuciio sp® rubpUHBIX op6uTaIeit
€. 4HCJI0 CBsI3el, 06pa30BaHHbIX IepPeKPbIBAaHUEM Sp*-s

Jlomawnee 3ada

Hcnosb3ysl MUIACTUJIMH M CIHUYKH, NOCTPOMTE IIAPOCTEPXKHEBYI0 MOJEJsb NpOIEHa.
OnpejiesiuTe BaJIeHTHbIE YIVIbI B MOJIEKYJIE U CTPYIIIUPYHUTE UX.




TEMA 3.3. HomenkJiarypa ajikeHOB

Tema 3.3. HomeHK/1aTypa a/IKEHOB

m> Kaxxnas me])pa HOMepa Teﬂe(lJOHa BbIpaXaeT OHpeﬂeﬂeHHbIﬁ Koz.
Hanpumep:
Koo cmpanvi Koo 2opooa
Koo pezuona Homawnuii nomep
menegona

A umo 8blpajicarom 4acmu, U3 KOmopbuslX cocmaess/ieHbl Ha38AHUA askeHog?

o ucmopuuecku cnoxxuBIelicsi HOMEHKIIATYpe, B HA3BaHUSAX aJIKEHOB OKOHYA-
HUE «aHy», UCTIONb3YeMOe B Ha3BaHUSIX AJIKaHOB, 3aMEHsIeTCs Ha «uieny. Hanpumep,
C,H,- atanen, C;Hy -ponien n ap. [1o3ToMy ajkeHBI HA3BIBAIOT 121€8000p00d-
mu psioa smunena. HEKOTOPIMU HCTOPUYIECKUMU HAa3BAHUSMU JI0 CUX ITOP NIHPOKO
MOJIB3YIOTCAL.

[Ipu Ha3bIBaHUM AJKEHOB 10 PAYUOHAIbHOU HOMEHKIANYpe WX PacCMaTpUBaOT
KaK MPOM3BOIHBIC ATUIICHA, B MOJIEKYJaX KOTOPOTO aTOMbl BOAOPOJa YaCTUYHO HIIH
MOJTHOCTBIO 3aMEIICHBI Ha AJIKUJIBHBIC PaJIUKaIIbl. PacCMOTPUM HECKOJIBKO IPUMEPOB.

B mortekyne aTrIiieHa OJIH W3 aTOMOB BOZIOPO/Ia 3aMECHUM Ha METHITHHBIH paJIKall:

H—- Cli = (lj -H = CH,=CH—CH,
H H

OTHUJICH MCTUIIDTUIICH

Ecnu B Monekyse 3TwieHa Ba aToMa BOIOPOJa 3aMEHUTD Ha JBa METHJIbHBIX pa-
JIMKaja, TO HOJIy4YaroTCsl JBa Pa3HbIX ajkeHa. UToObI pa3inyarh 3TH aJIKEHbI, IPU UX
Ha3bIBAHUM IOJIB3YIOTCS CIIOBAMU CUMMEMPUYHBILL U HECUMMEMPUUHDLLL.

H—-C=C—-H
H 0
\
ATOMBI BOZIOPO/Ia 3aMEIIAI0TCS TPU ATOMBI BOZIOpO/Ia 3aMEIA0TCS
Pa3HbIX aToOMax yniepojaa IIpYU OZHOM aToMe yIIepoaa
H—C=C—-H H—C=C—H
B H H H

CH,=C—CH.
CH,

HeCumM-TUMECTHIIOTHIICH

CH—~ CH=CH—CH,

CUM-TUMETHUIIITUIICH




IIT PABJEJI HEINPEJEJBbHBIE AINMGATUYECKHUE YITIEBOAOPOAbI

Ecnmus MOJIEKYJIE OTUJIEHA aTOMBI BOAOPOAA 3aMCIIA0TCA pa3HbIMU paaruKajIaMu,
TO OHU YUTAKOTCA OT IMIPOCTOI'0 K CIIOKHOMY.

CH, CH, CH, C=CHj|

C,H,
CUM-METUIIDTUIIDTUIICH Hecum-METUIIDTUIIDTUIICH
Ecnu B MOJ'IeI(y.TIe OTUJICHA IBAa U
=

0OoJjlee aTOMOB BOAOpO/ia 3aMCIIArOT-
IIpu omujenseHuu 00Ho20 amoma 80dopoda

Cs ONHMM M TEM XK€ PaJMKaJIOM, TO om MoJleKyabl amuJeHa noayyaemcs: padukas
YKa3bIBalOT YHCIO PaJvKaioB (Iu-, (CH, = CH —), komopblii Hasbieaemcst BUHUIOM.

TpHU-, TETpa- u IIp.).

HazoBéM noka3zaHHble HUKE alIKEHBI 110 PallMOHAIbHON HOMEHKIIAType.

CH3CH3 CH3CH3 CH3C2H5

CH, CH,CH, CH,CH,

TPUMETUIIDTUIICH TCTPAMETUIIDTUIICH TPUMETUIIDTUIIDTUIICH

C YBCIMYCHUCM YHCJIa aTOMOB YyIJIEpOda B MOJICKYJIC, BOBHUKAIOT TPYAHOCTHU IIPpH
Ha3bIBaHHUH AJIKCHOB I10 paHHOH&J’IBHOﬁ HOMCHKIJIaType€.

I,[[al-[bl HAa3BaHHWA HEKOTOPLIX aJIKEHOB I10 Mexc,quapo,quﬁ HOMEHKJIaType:
CH3—CH2—CH2— CH=CH —CH3 CH3—CH:CH—CH2—CH— CH3
|
CH;

5-MeTHIITeKCEeH-2

reKceH-2

CH;
I
CH; - CH,-CH=CH - CH - CH; CH;—-CH-CH=C-CH-CH;
I I |
CH; CH; CH;

2-METHITEeKCEH-3
2,3,5-TpUMETHIITeKCEeH-3

Cocmasbme as120pumm cnocoba Haswvl8aHUS A/1KeH08 no MexcdyHapodHoll
HOMeHK/amype.

CornacHo MexTyHapoIHON HOMEHKJIAType, Ha3BaHUs HEPa3BETBICHHBIX ajKe-
HOB 00pasyroT MyTEM 3aMEHbI OKOHUAHHS «aH» B HA3BAHUSIX COOTBETCTBYIONIHX al-
KaHOB Ha OKOHYAHUE «eH».




TEMA 3.3. Homenknarypa ankeHoB

H3C - CH3 == HzC = CHZ CH3 - CH2— CH3 == CH2 =CH- CH3

3TaH 9TeH IIpomnaH IIPOTICH

Korna B I1aBHO LIeH YKMCII0 aTOMOB yIiiepojia OONbIIe TPEX, TO IeMb HyMepy-
IOT C TOTO KOHIIA, KyJa OJNvbke JBOWHAs CBsi3b. B KOHIC Ha3BaHWs alikeHa 0003Ha-
YarOT MOJIOKEHUE JBOMHOM CBSI3M HOMEPOM TOTO YIJIEPOJHOTO aroMa, OT KOTOPOTo
HauMHACTCS BOMHAS CBA3h (MECTO IBOWHOM CcBsi3m). Hampumep:

1 2 3 4 1 2 3 4
CH, =CH- CH,- CH; CH; - CH=CH-CH;
OyTeH-1 OyTeH-2

IIpu Ha3pIBaHUM pa3BETBIEHHBIX AJKEHOB N0 MeXIyHapOAHONH HOMEHKIATYpe
JIOJ’KHA COOJTIONATHCS TTOCIIE0BATEIbHOCTD CIEAYOLINX IPABUIL.

1. B monekyne BbiOupaeTcs camast JUIMHHAS 1IeTlb, COlepKalasi JBOHHYIO CBSI3b
(TITaBHAS TIETID ).

(|:H3 (|3H3
CH3—CH=|C—CH—CH3 CH,—CH=C—CH~—CH,
(leZ | 2
CH, CH,

B nepsom cnyuae enasnas yens eviopana npasunvro. Ilomomy umo, 8 omauuue om 6mopozo Ciyyas,
8 nepeom ciyuae 06a amoma yenepood npu 080UHOU CE:3U HAX00AMCA 8 2NABHOU Yenu.

2. Hymepanuro aToMOB yIiepo/ia B IIaBHOM LIeTH HAYWHAIOT C TOrO KOHIIA, Ky/Ja
OnurKe ABOMHAS CBS3b.
CH,
1 2 3 4 5
CH,—CH= (E—CH—CH3
G
CH,

3. CHauana B IJIABHOH IIETIH MOKa3bIBAIOT HOMEDP YTIIEPOJa, K KOTOPOMY IIpUcOe-
JIUHEH paJIuKall, YnuCIIo (U -, TPH -, TETPa -, ¥ JIp.) PaTUKAIOB, KOTOPHIC UNTAIOTCS
OT MIPOCTOTO K CIOKHOMY. [10TOM B I71aBHOM 11NN 3aMEHSIOT OKOHYAHUE «AH» COOT-
BETCTBYIOILIUX AJIKAHOB HA «eH» U, HAKOHEI], YNTAIOT HOMEP yIJIEPOJHOTO aToMa, OT
KOTOPOT'O HAUYMHACTCS JBOMHAS CBSI3b.

i

1 2 3 4l 5
CH3 - CH@(E —CH— CH3 4-MeTHII-3-3TUIITIEHTEH-2

i
CH,

Ecnu aBoiiHast CBsA3b HAXOAUTCA HA OTMHAKOBOM PACCTOSIHUM OT KOHL[OB IVIABHOM
IEeNH, TO HyMEpAaIHIo TPOBOAST HA OCHOBE MPaBUJI, N3YYCHHBIX TIPU HOMEHKJIAType
AJIKaHOB.
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Hymepayus nauunaemcsi ¢ mozo konya, Kyoa 6ausxce paouxal.
4 3 2 1
CH.~CH=C~CH,
CH,

2-MeTu0yTeH-2

Hymepayus nauunaemcs ¢ mozo konya, Hymepayus Hauunaemcs ¢ mozo
Kyoa 61udice npocmoil paouxar. Konya, 20e boabuue paseemaenuil.
CH, CH,
6 5 4 I3 2 1 6 5 4 3 2 1
CH—-CH,— (I: =C—CH,— CH, CH— Cle— CH=C— CIH_ CH,
Clez CH, CH,
CH,
3-MeTHII-4-3THITeKCEeH-3 2,3,5-TpuMeTHireKceH-3

..... a/IKeHa, 8 MoJeKy/ie Komopozo codepycumest 3 amoma y2/1epodad, — nponuJieH.
Anken, gopmyaa komopeo CH,=C—CH, NO .... HA3bI8ACMCSI HECUMMEMPUYHbIM
Ch,
OUMemMuA3IMUAEHOM, d NO ..... — 2-MeMUANPONEHOM.

Me)x,uyl—[apozmaﬂ HOMEHKJIaTypPa,; palliOHa/IbHAadA HOMEHKJIaTypa; UCTOPUYECKOE HAa3BaHU e

z IIpoeepbme uzyyeHHoe

1 B kakux ClIydasaX Ha3BaHU aJIKCHOB JTaHbI HeraBI/IJ'IBHO?

CH,—CH =C—CH,

‘ CH,=CH—CH, .
lZ. Me’mna‘mneﬂ] [ 3. 3-metunbyren-2 ] [4, TpnmemnamneH]
A)1,2 B)2,4 01,3 D) 1,4 E)2,3

2 YKaxkuTe NMpaBUJIbHYIO N0CIe0BaTEJbHOCTb NPABUJI IPU Ha3BaHUU aJIKEHOB 110
Mexx/IlyHapoAHOH HOMeHKJIaType:
1. Vka3bIBalOT MeCTO U Ha3BaHHe PAZMKaJIOB B IJITABHOU LIEeH.
2. [IpoBoAAT HyMepalHIo IVIaBHOU Lenu 3. BLIGUPAIOT IVIaBHYIO IeNb
4. OTMevaloT Ha3BaHUE IJIaBHOM LieMu 5. [loka3bIBalOT MECTO JIBOMHOM CBSI3U

3 Eciu B MoJsiekyJie ajikeHa JBOMiHasl CBSI3b U Pa3BeTBJIe- (|3H3
HUA PpaACIOJIOKEeHbl Ha OJUWHAKOBOM PACCTOAHUU OT _ _ _ o
KOHIL[OB [VIABHOM IleNH, TO COMIaCHO MeXAyHapoAHOi CH, |CH CH=CH (|: CH,

HOMEHKJIaType, HyMepaLysl HAaYWHAETCs C TOTO KOHIIA, CH, CH,
rje 6GoJsblle pa3BeTBaeHUH. OGBACHUTE 3TO MPABUIIO
Ha OpHMepe U Ha30BUTe COOTBETCTBYOIIMH aJKeH Mo Mex/yHapoJHO! HOMEHKJIAType.




0 O

TEMA 3.3. Homenknarypa ajikeHOB

Hazpanue no MexayHaponHoH

Yrnesonopon
HOMEHKJIaType

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

CH, ~CH - CH-CH,
CH,

2-metunOyTan

3-metuinOyTen-1

HecMmoTpst Ha CXO/JICTBO B CTPOEHHUSX JAaHHBIX GOPMYIT aJiKaHa U aJIKeHa, METUJIbHBIN pajiu-
KaJl B TJIAaBHOM I1eIU PacIoJIOXKeH y pa3HbIX aTOMOB yriiepoga. O6bsCHUTE IPUYHHY.
HazoBuTe no MexxayHapoZHON HOMeHKJIAType ajkeH, B 0,5 MOJISIX KOTOPOTro COAepKUTCs 36 T
YIJIEPO/ia ¥ B MOJIEKYJIE COZIEPXKUTCS O/IMH YeTBEPTHUYHBIA aTOM yTiepo/ia.

B Mosiekysie meHTeHa-2 aTOMbI BOIOPO/1a, CBSI3aHHBIE CO BTOPbIM U TPETHUM aTOMaMHU YIJIepo-

A3, 3aMEeHHUTE 3TUJIOBBIM PaIMKA/JIOM U HA30BUTE IMOJIY4eHHOE COeJUHEHH e 110 MEMyHapOAHOﬁ
HOMEHKJIaType.

[IpyHKMas BO BHUMaHUE TO, YTO UCTOPUYECKOe Ha3BaHUeE ITeHa 3TO 3THJIEH, ITPOIIeHa — Mpo-
NUJIeH, oNpeJie/IuTe UCTOPHUYEeCKoe Ha3BaHNe 2-MeTU/INPOoIeHa.

Kakue pagukanbl 06pasyroTcss IpyU paspbiBe CB3ed MeX/Ay BTOPbIM M TPETbUM aTOMaMH
yIJiepo/ia B IJIaBHOM 1jeny MoJieKyJbl 3,3-AuMeTHn6yTeHa-1?

3aBepuiuTe TabJIHULY.

Hazpanue no MexxayHapoaHoii | Ha3zBanue no panuoHanbHOM
HOMEHKJIaType HOMEHKJIaType

Anken

CH; - CH=CH - CH;

2-MeTHnOyTeH-2

CUM-METUITU3OTIPONTMISTUIIEH

HazoBute no MexyHapoAHOW HOMEHKJIAType asIKeH, I0Jy4YeHHbIH coeJIMHEHHeM paju-
KaJIOB BUHWJIA U BTOPUYHOTO ByTHJIA.

CH; 7ICH —CH,4 CH,-CH - CH;
|
CH;-CH,— ICH— CH - CH,-CH; CH;- CH,— C—CH - CH,-CH;,
Il
CH; CH,

HazoBuTe yriieBosopo/ibl o Mex/iyHapoZiHOM HoMeHKJ1aType. C yeM CBSI3aHO Pe3Koe OTJIH-
Yue Ha3BaHUH 3THX BEILECTB, HECMOTPS Ha TO, YTO CTPOEHHUE UX MOJIEKYJI 6JIU3KO IPYT APYTy?

CpaBHI/ITe JAaHHbl€ Ha CXeMaX CTaJuu peaKuHﬁ " onpejeure l'lpaBI/UlebII‘/'I «IyTb» Ha3BaHUA
AJIKEHOB.

CH,
CIH (sz_(g:H 4(I:H < 4,4-numeTunGyTeH-2
CH, ’ CIH 4-numeTnnbyTen-2
| 3
CH-CH=CH—-CH
CIH (I:HJ 4-MeTHIIIeHTeH-2
4 3 2 1
’ CH-CH=CH-CH
CH, ' (I:H 1,1-nnmeTnnGyTen-2
3

|

CH,~CH=CH—-CH 5

’ C‘H} 1 , . ﬁ:Hs < 4-MeTHINEHTeH-2
B CH-CH=CH- (I:H 5

H TETPAMETHIIEHTEH-
I CH,
CH-CH=CH—-CH ]
: | CH, JMMETHIINEHTeH-4

CH, 5 4 3 5l
CH—-CH=CH-CH
| 2-MeTHIIIEeHTEH-4

CH,
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Tema 3.4 H3oMepus aJIKEHOB

B To BpeMs, Kak 2 asikaHa ¢ coctaBoM C4H;, cymectByeT 4 asikeHa coctaBoM C,Hs.

[ouemy y a1KkeHo8, UMEOWUX MO KHce HUCAO0 AMOMO8 y2Aepodd, 4mo U 8 AAKaHAX,
4uc/10 U3oMepos bosbule?

ATTKeHBI, KaK W aJKaHbl, 00IaaloT cmpykmyprol uzomepuetl. Ho, B oTiamune ot
QJIKAHOB, AJIKCHBI, IOMUMO HW30MEPHH YIJIEPOJHOTO CKEJIETa, UMEIOT CIPYKMYPHYIO
U30MEPUIO 1O PACNOLOJNCEHUIO OBOUHOU C83U U MedcKIaccosyio usomepuio. Kpome
CTPYKTYPHOI N30MEPUH Y aJIKCHOB BO3MOKHA TEOMETPHUECKAsl U30MEPHSL.

CrpyKkTypHasi H30MepHsl 110 YIJIePOIHOMY CKeJleTy

W3omepust yIiiepogHOTO CKeleTa y ajlKeHOB, KaK M Yy aJIKaHOB, HAYMHAETCS C
MIPEICTABUTEISA, B MOJICKYJIE KOTOPOTO HaXOmWUTCs 4eThipe aroma yriuepona (C,Hy).

CH,=CH—CH,—CH, CH,= IC—CH3
CH,
Oyren-1 2-MeTUJIIPOIIEH

CTpyKTypHasi H30MepHUs 110 I0JIOKEHHIO ABOITHOW CBA3HU

CTpyKTypHast ©30MEpHs 10 TIOJIOKECHUIO JBOMHOMN CBSI3M 00pasyeTcs 1Mo MeCTy
MOJIOKEHUS JABOMHOM CBSI3W B INIaBHOM 1ienu. B 310 Bpems cTpyKkTypa yriiepomHou
LICTIM HE MEHSETCS, a TOJIPKO B TVIABHOM LIEITH MEHSICTCS MECTO ABOMHOM CBSA3U. Eciaun
B IIAaBHOM IIeTH alIkeHa HAXOIUTCSA MO KpaifHel Mepe 4 aToMa yriepoza, TO H30MephI
00pa3yroTCsi B COOTBETCTBUU C TOJIOKEHUEM JBOWHOM cBsi3u. Takum o0pa3om, n30-
MEpHsl 10 MOJOKEHNIO IBOMHON CBSI3U B LEMU TOXKE HAYMHAETCS C aJIKeHa, B COCTaB
KOTOPOTO BXOAUT 4eThIpe aroma yriepona (C,Hg).

CH,=CH—-CH,—CH, CH,— CH=CH—CH,
Oyren-1 Oyren-2

Me:xkiiaccoBasi U30MepHA

OOmas Gpopmyna aJKeHOB Takas K€, Kak y HuKiIoankaHoB. [1o 3ol npuunnae mo-
JIEKyYJIbl QJIKeHa M LUKJIOAJIKaHa, COAEPIKaIlue OMHAKOBOE YHCIIO aTOMOB YIVIEPO/a,
SIBIISIFOTCS. MEXKKJIACCOBBIMH M30MEpaMU. Y 3THIIEHa HET MEXKIACCOBOIO H30MeEpa,
TaK KaK y IUKJIOAJKAaHOB MEpBbIi npeacrasutens nukionponad (C;Hg), 1y ankeHos
3Ta U30MEPHUSl HAYMHAETCS C MIPOIICHA.

/C{{ :
CH,= CH—CH, H,C—CH,
r[por[eH HHKHOHpOHaH

CTpyKTypHBIE H30MEPHI ATKEHOB MOYKHO CTPYIIIIMPOBATH 110 HIKEYKa3aHHOW CXeMe:




TEMA 3.4. H3omepusi ankeHoB

HU30MEpUsl aJIKCHOB

‘ Bo3mokHas cTpykrypHas ’

=

\

M3omepus o

‘ CTpyKTypHasi ©30MepHs 110 ’ ‘ Mesxknaccosas ’

YIIIEPOJHOMY CKEIIETy HOJIOXKEHUIO IBOHHON CBSI3U H30MepHs
CH,=CH—CH,~CH, CH,=CH—CH,—CH, CH,=CH—CH,
n u
CH,=C—CH, . CH,
— CH= CH—CH
CH, CH,~Ch= CH—CH, H,C—CH,

Hamummire rpaguanckue popmyiis! ankeHa ¢ coctaBoM CeHjo.

1. CHauaja Hamuimem (1)OpMyJ'IBI AJIKCHOB HEPA3BCTBJIICHHOI'O CTPOCHHU . I[BOﬁHaH CBA3b
B INIABHOM 1LIETIH MOXKET HAXOAUTHCS B TpéX TIOJIOKCHUSAX.

c=C-C-C-C-C (C-C=C-C-C-C c-Cc-C=C-C-C

2. Jlanee mATh aTOMOB YINIEPOJa COSIUHUM IOCIEIOBATEIBHO, & OJMH HAIUIIEM B
BH/IC Pa3BCTBICHHS B BO3MOXKHBIX BapHaHTaxX. B 3ToM city4ae [BOifHas CBS3b B IVIaBHOM
LeT MOYKET HAaXOIUTHCS B IBYX Pa3HBIX MOJOKSHUSX:

a) JIBOIHAsI CBSI3b HAXOJMUTCS MEXKAY 1-M M 2-M aTOMaMH yriiepo/a

c=C-C-C-C c=C-C-C-C Cc=C-C-C-C
I | I
C C C

b) /IBoiiHast CBA3b HAXOAUTCS MEXKIY 2-M U 3-M aTOMaMH yIiiepoza
cC-C=C-C-C C-C=C-C-C C-C=C-C-C
I I |
C C C

3. Jlanee ueThbIpe aTomMa yIriieposia COeIMHIM TI0CIICA0BaTENbHO, & JIBA aTOMa HAITUILIEM
B BHUJI€ PA3BETBIICHUS B BO3MOXKHBIX BapHaHTax. B 3ToM citydae 1BoiiHas CBS3b B IIABHOM
LMK TOXKE MOJKET HAXOAUTHCS B ABYX Pa3IHMYHbBIX MOJIOKCHUSX:

a) IBOWHAs CBA3b HAXOIUTCS MEXIY 1-M U 2-M aTOMaMu yriiepoja

C
|
C=(I3—|C—C C=C—?—C C=CII—C—C
Cc C C (I:
C
b) nBOIHAsI CBSA3b HAXOMUTCS MEKIY 2-M U 3-M aTOMaMU yriiepoja

C—?=?—C
C C

Kak BunHO, cymectByroT 13 pa3nuynbix aakeHoB ¢ coctaBoM CgHy,.
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TI'eomeTpnueckas (muc-TpaHc) H3OMepHs

Bbl 3HaeTe, UTO aTOMBI yIJIepo/ia B MOJIEKYJIe 3TaHA MOTYT CBOGOTHO
BpawaTthbcs BLoJb C - C cBA3M.

%;? 2
o ) o
CobepHTe WAPOCTEPHKHEBYIO MOJIEJIb MOJIEKYJIbl 3TUJIEHA U IPOBEPbTE BO3-
MO>XHOCTH BpallleHHsI aTOMOB YIJIEpoJia OTHOCUTENIBHO JPYT PyTa BAOIb CBSI3U
(C = C), coepuHsAOIIENH aATOMBI YTJIEPOAA.
Yem omauuaemcs epaweHue amomos yeaepoda 0mHocumeabHo opyz opyaa

800.1b cesA3ell cOeQUHSIOWUX UX AMOMbL 8 MOEKYAAX IMAHA U ImuieHa?
B uém npuvuHa samozo pazauuus?

Ha npumepe 6yTaHa U OGyTeHa-2 HUXe [OKa3aHbl U3MEHEHUs B CTPOEHUU

MOJIEKYJI.
C"{?p o?\.'o C"'l?‘o
\_/ \_2&
6 B N\,
o8

8 € o
CN_I0 NP
g o ¢ %‘o
Kakue npespaujeHusi 8 Mo/eKyAax Npoucxodsim 3a c4ém epawjeHust amomos
Yyanepoda 800/b €8513U, coeduHsIOWell Imu amombvi?
B kakoMm cayvae npu npespaujeHuu sewjecme opye 8 dpyad Noay4armcsi He
00HU U me Jice sewjecmaa, a U3omepbul?

Yem omauvaromest smu uzomeput dpye om dpyaa?

B MOJICKYJIaX aJIkaHa aTOMbl YIUVIEpOAa BpallarOTCs BAOJIb Cc-C CBA3U, KOTOpas
CBA3BIBACT UX AaTOMBI. Haan/IMep, B MOJICKYJIC 6}/’TaHa 3a CYET ATOTO BpalieHus MOr'yT
MMPOUCXOAUTH MPEBPAILCHN S, TOKa3aHHbIC HUXKC!

CH, CH, CH.H
\ \

H-C-C-H — H- c c H
|
H H 1 CH

JlaHHbIC aNKaHbI OHO U TO K€ BEIIECTBO. B MoeKyle ajKkeHa aTOMBI YIJIepo-
Ja HE MOTYT BpallaThbCsi OTHOCUTENBHO ApYT Apyra Baosb ABoiHoH (C = C) cBsi3u.
[TpuunHOIi ABJSIETCS TO, YTO JBOHHAS CBS3b OTPAHUYMBACT BOZMOKHOCTD BpaIleHHUs
aToMOB yriepoaa. Hampumep, B Mosiekynne OyTeHa-2 HE MPOHMCXOIUT MpeBpalieHuH
3a cuéT BpalleHMs, KaK 10 aHAJIOTHU B MOJeKyae OyraHa. Takoe mpeBpaiieHue B




TEMA 3.4. H3omepust ankeHoB

MoJIeKyiie OyTeHa-2 MOXKET MPOM30UTH 3a CUET PACcX0/ia JOTIOTHUTEIBLHOM SHEPTHH 1
pasphiBa T-CBSI3U. ITO MOKHO H300Pa3UTh B BUJE CXEMBI, TOKA3aHHON HIXKE:

Paspvisaemcs Amomut yenepooa epawjaromesi Obpaszyemcs w-c6513b
TT-C6513b sdonv C— C ces3u
CH,  CH, CH,  CH, CH,  H CH,  H
/CiC\ — /C—C\ — /C—C\ — /C =C\
H H H H H CH, H CH,

HOJ’Iy‘ICHHLIe TaKUM 06p330M AJIKCHBI HE SABJIAIOTCS OJHHUM M TCM K€ BCIIICCTBOM,
OHU U30MEPbI. Ho st H30MCEPbI OTIIMYAOTCA HC UBMCHCHUEM CTPYKTYPhI YIJIICPOAHOI'O
CKeJIeTa U He ITOJIOKEHUEM JIBOMHOM CBSI3U B INIABHOM TCTIN. OHu oTIMYaroTcs TEM, 4YTO C
KaKIbIM aTOMOM YTJIEpO4a IIpru JIBOMHOM CBSI3U COCIUHAIOTCS 3aMCCTUTEIIN (B 9TOM ClIy-
4qac€ MCTUJIBHBIC I‘pyHHBI), KOTOPBIC PACTIOIOKCHBI B IIPOCTPAHCTBE B PA3HbIX HAIIpaB-
JICHUAX 110 OTHOIICHHUIO K ITJIOCKOCTHU TT — CBA3H. CJ'IGI[OBaTeJ'ILHO, Y aJIKCHOB BO3MOXXHa
ceomempudecKka ( L;uc-mpch) usomepusi. Ecmu B MOJICKYJIC AJIKCHA OAMHAKOBBIC I'PYTIIIbL
HaxXoOATCs 10 OAHY CTOPOHY IUIOCKOCTU Tt- CBA3U, TO 06pasyeTc;1 yuc-u30Mep, a 1pu
PacoIOKEHNU 11O Pa3HbIC CTOPOHBI — mpaHCc- U30MEP.

/7HﬂOCKOCmb TT-C6A3U —\

H H H CH,
\ / \ S
/C = C\ /C = C\
IInockocmo CH3 CH3 IInockocmo CH3 H
MONeKybl ‘ ‘ MONeKyb
yuc-OyTeH-2 mpanc-0yTeH-2

Hwoke nanbl mapoBble MOJICI yuC- U mMpanc- ©30MepoB OyTeHa-2.

Byten-2

yuc-0yTeH-2 mpanc-0yTeH-2

+4 Q
RS &

He Bce anmkeHBI IMEIOT MTPOCTPAHCTBEHHYIO M30MepHio. [[pocTpancTBeHHAS M30-
MepHs B MOJIEKYJIE alTkeHa BO3MOXKHA B TOM CITy4ae, €CIIM K KaKIOMY aToOMy yTIIepo-
Jla TIpU TBOMHOM CBSI3W TIPUCOETUHSIOTCS pa3HbIe aTOMBI FITH TPYIIIBI aTOMOB.
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Amomvl u 3amecmumenu

Amombl u 3amecmumenu
00UHAKOBbLLE

pasnble

/ \
.
H CH,
Hmeem npocmpancmeennbvlii He umeem npocmpancmeennoeo
usomep usomepa

Yemopozo npedcmaeumeﬂﬂ 20M0/102U4ecKkozo pﬂaa aJ/IKeHoe8 ecmeo..... .

Ecau e monekyae 2-memuabymeHa-2 00uH u3 amomos yanepoda npu
080liHOUl 853U COEOUHEH C 00UHAKO8LIMU pAJUKAAAMU U OH He umeem ... .

CH, H CH, ,CH,—CH,
c=C ABAAEMCE. v, , NeHmeHa-2, a /C = C\ sessemcs
H  ‘CH—CH, H H
€20 ..vvuenne . CH,=CH—-CH,~-CH, u CH,= CIJ— CH, -smo...., a CH~CH=CH—-CH,

CH,

MEeXKJ1aCCOBbIe U30MePbl; U30Mepbl [0 CTPOEHUIO YIVIEPOAHOH LieNH; reOMeTPUYECKUH (L1Cc-TpaHC)
M30Mep; CTPYKTYPHBIN H30Mep 10 OJIOXKEHUIO IBOWHOM CBSI3HU; LIXIC-U30Mep; TPAHC- U30Mep

% Mposepvme usyuenHoe

1 BriGepute uzomepsl GyTeHa-1.
I CH=CH-CH,  2.CH=C—CH, 3.CH~CH=CH—CH,

CH,
CH, H,C—CH,
4, T 6.CH.~CH=C~CH,
H,C—CH, H,C—CH, CH,

2 Onpe/:LeJmTe yuc- 1 mpaHc- U30Mephbl aJIKEHOB.

CH,  CH, CH, H CH,  CH-CH,
L c=c 2 c=C 3 c=cC
'  H H ‘cH, v H
Yuc- U30Mep  MpaHc- U30Mep

A 1,2 3

B) 1 2,3

0 13 2

D) 2 1,3

E) 3 1,2




TEMA 3.4. H3omepus ankeHoB

Ec/ii B MoJleKyJie IpolleHa y IepBOro aToMa yrjaepoja 3aMeHUTb OAMH U3 aTOMOB BOZAOPO-
Jla Ha MeTUJIbHBIN pa/ivKaJl, TO TOJIyYeHHOe COe/JUHEHNE 06pasyeT LIUC-TPAHC U30MEPHIO,
a ecJIM 3aMeHHUTb aTOM BOZIOPO/ia Y BTOPOTO YIJIEPOAA, TO M0JyYEeHHOE COeIMHEHHE He 00-
pasyeT reoMeTpHUYeCKy10 U3oMepui0. O6bACHUTE IPUYHHY.

4 | Tlokaxkure NpHUMepbl U30OMEPOB AJAHHOTO aJIKEHA.

CTPYKTYPHBIif H30Mep 110
CTPOCHUIO YIIIEPOJHON LIeTTH
CTPYKTYPHEIif H30Mep 10 MOJI0-
SKEHHIO JIBOMHOM CBS3H

5, Kakue n3oMephbl CyLIECTBYIOT ¥ aJIKeHa B MOJIEKYJIe KOTOPOI'0 HAX0UTCsS 8 0-CBsA3eit?
1. U30MepblI 0 CTPOEHUIO YIJIEPOAHOM Lenr
2. U30Mepbl 10 M0JIOKEHUIO IBOMHOH CBSI3U
3. MeXKJIacCOBble H30MePbI
4. reomeTpHryecKye (IIUC-TPAHC) U30MEPHI
6| CH,—~C=CH KakuMmu pajuKajaMu HaZ0 3aMeCTUTb X U Y, YTOObl Y COelUHEHUsI ObLIN
X Y TreoMerpuyeckue (LUC- TPAHC) U30MePbI?

CH,=CH—CH — CH,—CH,
CH,

X Y
1. H CH;
2.CH; CH;
3.C;Hs CH;
4.CH; C;Hs
7 | JlaHHBIe Maphl Bel[eCTB BIUIIKTE B COOTBETCTBYIOLINE TUEHKN TaGIUIIbL.
CTpYKTypHBIe H30Mephl AJIKEHOB
CTpyKTypHBIE CTpyKTypHBIE H30Mephl
PYKTYP PYKTYD . p . MexkJlaccoBble
M30MepBbl 110 CTPOEHHUI0 0 MOJIOKEHUIO JIBOMHON
. HM30Mephbl
YTJIePOJHOM Lienu CBA3H
1. meHTeH-2 U LUKJIONEeHTaH. 2. 2-MeTHIIponeH U 6yTeH-1

3. 2-MeTuN0yTEH-1 U 2-MeTUN6YTEH-2

@ BbI,C[eJ'IPITe I10 CXeMe N30Mephbl aJIKEHOB € COCTABOM C4Hs.

]
]

9 CocraBbTe rpadudeckue popmysbl ankeHa c¢ coctaBoM CsHio. Kakue u3 3THx BeljecTs
00pa3yT reOMeTPUYECKYIO (LIUC-TPAHC) U30MEPHI0?
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W3omepus xapakrepHas
IS QIIKCHOB

Hauunaercs ¢ Obpasyercst pazid- Hauunaercs B omnune
Npe/ICTaBUTENS, B LSRN SISO RN 12 C TPEThETo OT AJIKAHOB, AJTKEHBI
MOJIEKyJIe KOTOPOTo e Hpe/ICTaBUTENs Oﬁnaﬂalo’T STHM
COMepIKUTCA 3 aToMa IZAREAE, IR TOMOJIOTHYECKOTO BHJIOM H30MEpHI
yrepona HBIX K aTOMaM yIJIeposia —

NpH ABOIHOM CBSI3U

@ MpI 3HaeM, 4TO CyLeCTBYIOT 13 ajlkeHOB pa3Horo cTpoeHus ¢ coctaBoM CqHiz. Eciin ydecTs
LIMC-TPaHC U30MEPHIO, TO ONpeJieJIuTe 0bliee YUCI0 U30MEPOB.

@ Y kakoro aToma yriiepoJia B MOJIEKYJIe IIPpOIIeHa cjieayeT 3aMeCTUTb OJUH aTOMa BOAOPOAa
Ha aTOM XJ10pa, YTOG6BI y NIOJIY4€HHOI'0 COeJUHEHNA OBbLTH LUC-TPAHC I/IBOMepr?

Tema 3.5. IlosryyeHnue ajKeHOB

m Kak no-eawemy, MOXCHO J1u NOJIy4ambs a/1KeHbl U3 npedesibHbIX sewecme?

B pe3sy/sibTaTe OTLIENJIEHHNA MOJIEKYJIBI BOAOPO/JA OT MOJIEKYJIbI 3TdHA, & MOJIEKY-
JIbl BOAbI OT MOJIEKYJIbI 3TaHOJIA [I0JIy4aeTCAd 3TUJIEH, U Bbl YK€ 3HaeTe, 4YTO 3TU peaK-
LIMH COOTBETCTBEHHO HA3bIBAIOT peaKUAMU AETUAPUPOBAHUA U AeruapaTaliun.

HH
| | t,xkam _
H_(I:_?_H CH,=CH,+ H, Oecudpuposanue

t> 1400C, HZSO4(koHu-)

CH,=CH,+ HOH oecudpamayus

MostcHo /1u N0do6HBbIM NyMEM NoyHUMb 3MuJieH u3 1,2-0ux/10pamaHa u Xx10pamaxa?
Kaxumu sewjecmeamu Hado nodeticmeoeams HA HUX?

CH—CH, + 7 —» CH—CH, + ? —»
cl o Cl Cl

Kakue eas02eHonpou3go0Hble MOHCHO 8351Mb 0151 NOAY4eHUs Opy2uX AN1KeHO08?




TEMA 3.5. Ilonyuenne ajikeHOB

N3-32 akTUBHOCTH aJKEHBI, B OTIMYME OT aJIKaHOB, B IMIPUPOJIE HE BCTPEUAIOTCS.
B npombliieHHOCTH U B 1a00paTOPUH aJIKEHbI, B OCHOBHOM, MOJIY4YalOT U3 aJIKAHOB
WM UX TPOU3BOJHBIX.

B npoMbIIIJIEHHOCTH QJIKEHBI II0JIyYaroT CJICAYIOIUMU CII0CO0aMMU:

1. Kpexuneom negpmenpodykmos. IIpu KpeKHHTE alKaHbl, BXOISLINE B COCTAB
He(PTEIPOIYKTOB, PACIIEIUISIIOTCS U 00Pa3yeTCsl CMECh aJIKaHOB U aJIKCHOB C MEHb-
el MOJNEKYyIsIpHONH MacCoi.

t, KaT.
CieHsy CsHys+CgHyg
reKcaIekan OKTaH  OKTEH

2. [lecuopuposanuem ankanos. I1pu BBICOKOH TemMIiepaType, B IPUCYTCTBUM KaTa-
JIU3aTOPa, OT MOJIEKYJIBbI aJKaHa OTIIEIUIAETCS BOJOPOA U MOTyvaeTcs ajlKeH.

CnH2n+2 &)CnHzn + Hz
CH, -CH,—**5CH, =CH, +H,

CH, -CH, -CH, —“*—CH, =CH-CH, +H,

B naGopaTropuu ankeHbl TONYYAIOT B OCHOBHOM OTIUICIICHUEM OT COCEIHUX
aTOMOB YIJIEpPOia ONPEEIEHHBIX aTOMOB MJIM aTOMHBIX Ipymil. Bo Bpemsi Takux pe-
aKIMA MEXIY aToMaMU yIjiepoaa o0pasyeTcs 7- CBSI3b (ABOWHAS CBS3b). AJKCHEI B
mabopaTOPHH MOTYUAIOT 110 TaHHBIM HIDKE PEaKIIHsIM.

1. Hazpesanuem mMonoeanoeeHonpous300ublx aikanos (anKuieaioceHiuoo8) co cnup-
mosbim pacmeopom wénoqy. Harpumep, pu B3anMOJEHCTBUN OPOMITaHa CO CITUPTO-
BBIM PAaCTBOPOM THAPOKCH/IA KaJIMsl OT MOJICKY/Ibl OpPOMATaHa OTIICIISIFOTCS. aTOMBI BO-
nopona u OpomMa, B pe3ylibTare ImoiyvyaeTcs 3TUIIeH, OpOMHU]T KaJvs U BOJIA.

S
H —t+ H-C=C-H + KBr + H0

.~ (cnupr)

Kak BumHO, 3Ta peakmus mpoTeKaeT C OMHOBPEMEHHBIM OTIICTTICHHEM aTOMOB BO-
JIOpOJIa U TAJIOTEHA OT MOJIEKYJI, M TAKUE PEAKIINU HA3BIBAIOTCS peaKkyusami 0e2uopoea-
JoeenuposanusA. ECu aToM TajoreHa NMpUCOEIMHEH K MEepPBUYHOMY aTOMy yIIepoaa,
TO TIPU PEAKIWHU JETHIPOTaJOreHNpPOBaHUs aJKWITAJIOreHUIa TI0JydaeTCsl TOJIBKO
OJIUH aJIKEH.

i i
R—?—C—H + KOH, —— R—C=C-H + KCl + H,0

(cnupt)

Ecnu arom ranorena npucoeirHeH K BTOPUYHOMY WJIM TPETUUYHOMY aToOMy yTIJle-
pozxa, TO MpH AETHIPOTaIOreHUPOBAHMH AJIKWITAJIOTCHUIOB OOBIYHO MOIYy4aeTCs
cMech JIByX ankeHoB. Hampumep, pu B3auMoaeicTBUH 2-0poMOyTaHa coO CIIUPTO-
BbIM pacTBopoM KOH o0Opasyrorcs nBa mpoaykra — OyTteH-1 u OyTeH-2.




IIT PA3JEJI HETIPEJEJBHBIE AIN®ATUYECKHUE YITIEBOAOPO/bI

Pll Pll I|{ I|{ —— CH,=CH—CH,—CH,
C—C—C—(C— + KOH cupn. t oyren-1
T Sweeno ’
' | — CH,~ CH=CH—CH,

2-6pomOyTaH OyTeH-2
OnHako BeIxoj] OyTeHa-2 6onblire, ueMm OyTteHa- 1. [IpuauHoii 3100 SBNIseTCS yBE!-
YeHHE YHCIIa aTKWIBHBIX PaIUKaliOB, COEIMHEHHBIX C aTOMaMH yIIepoia IPH TBOWHON
CBSI3H, YTO BEJIET K YBEIMUCHHUIO yCTOWYNBOCTH MOJIEKYIIbI aTKEeHa.

b v i
CH2=CH<—?<—(TI<—H H->Cf3->CH=CH<—(TI<—H
H H H H

Kaxk BuznHO, B Mosnekyse OyreHa-1 K aroMaM ymieposa ¢ IBOHHOM CBS3bIO IIPHCOE-
JTMHEH ONMH (PTWIBHBIN), a B OyTeHe-2 MPUCOSIUHEHO JBa (METHIIBHBIX) aJIKHIBHBIX
pamukana. To ects, OyTeH-2 ycToiunBee, ueM OyTeH-1. DTo MpaBHUiIo BIEpBBIE OBLIO
BBISIBJICHO PYCCKUM yu€HbIM A.M.3aii1ieBbIM.

B oprannyeckoit XuMHUU €CTh MHOTO TaKHX PEaKLUii, KOTOPbIE MPOTEKAIOT B pa3HbIX
HaIpaBJICHUsX ¢ 00Opa30BaHMEM HECKOJIBKUX IMPOLYKTOB. B 3TOM ciydae ypaBHeHue
PEaKLUK 3alKCBIBAIOT ¢ OCHOBHBIM MPOAYKTOM PEAaKLUH, BBIXO KOTOPOTO OOJIBIIHM.
YpaBHeHHE peaknnu B3auMosIeicTBUs 2-O0poMOyTaHa co ClUpToBBIM pactBopom KOH
3aMMCBIBAIOT, KaK MIOKA3aHO HUKE.

]?r

CH,~CH - CH, - CH, + KOH__—— CH;~ CH=CH—CH, + KBr + H,0

2-6pombyTan OyTen-2

2. lecuopamayueii npedenvbhvlx 00HOAMOMHbIX cnupmos. 1lpu HarpeBaHu! CIup-
ToB 710 140 — 180 °C B mpHCyTCTBUY KOHIIEHTPHPOBAHHOMN CEPHOM KHUCIIOTHI OT HX MO-
JIEKyJ1 OTILETIIsIeTCs Boza (BHYTPUMOJIEKYIISIpHAsT ACTUAPATALIUS) U ITOJY4aeTCsl aJIKeH.

140-180°C, H,S0,

CH, OH e 0, o g | HOH

aJIKCH

oo
H-C—C—H 520, CH,= CH,+ HOH

Ecnu B ciuprax arom ymieposia ¢ THAPOPKCUIIBHOM TPYIION UMEET COCEHUE aTOMBbI
yIIeposa, y KOTOPBIX HET aToMa BOJIOPO/Ia, TO OHH HE TIOJBEPTalOTCsl BHYTPHMOIIEKYIISP-
HOM JIeTuIpaTaniy. A eciu B Mojiekysie crupta OH rpymima coeauHena ¢ BTOPUIHBIM FUTH
C TPETUYHBIM aTOMOM YIJIEpPO/a, TO, KaK M B PEAKIMAX JIETHIPOTraOTeHIPOBAHIA, B pe-
3yNbTaTe PeaKmyii AeruIpaTaliy Mory4JatoT 0OBIYHO JBa ajkeHa. Hampumep:

HH HH — CH,=CH—CH,—CH,
Lo 140~ 180°C, H,SO, ) Oyren-1
-H,0
i | —— CH~ CH=CH—CH,
OyTraHon-2 Oyren-2

[To mpaBuiy 3aiilieBa, OCHOBHBIM ITPOIYKTOM PEAKIIUH SIBISIETCS OyTeH-2, TO
ypaBHEHHUE 3TOM peakIMi MOYKHO 3alliCcaTh TaK, KAk MOKa3aHO HIDKE.




TEMA 3.5. IToryyeHune aakeHoB

OH
\ o
CH, - CH - CH, - CH, ——=220= . CH—CH=CH—CH, + H,0
Oyranoi-2 OyTeH-2

B nacrosiimiee Bpemst ipaBmiio 3aiitieBa BeIpaka-
0T CIIEAYIOIINM 00pazoM:

TIpu omwennenuu 2ano2eHo6000po0a OM AnKuil-
2A/I02eHUO08 U B00bI OM CNUPMOB, PeaKyus Nnpome-
Kaem 6 HanpaeieHuu Noyuers 6oiee YCmouuueo2o
ankena (mo ecmv Maxo2o, 6 KOMOPOM YUCILO AMOMO8
6000p00a, NPUCOCOUHEHHBIX K AMOMAM Yenepood ¢
0BOUHOIL CBA3bI0, MUHUMATLHO).

3. Haepesanuem 8uyuHanbHulx OU2an02eHONpo- 3aiineB Asexcanap MuxaiiIoBy
U3B00HBIX AIKAHOG C HEKOMOPbIMU Memaiiamu (Zn, (1341:1910)

Mg u Op). BullmHaIbHbIE IUTaIOT€HOPOM3BOIHBIE _ Pycexuit xumuk.

l'lpOBen BaXXHbIe UCCJIeJOBAaHHUSA 110
QITKAaHOB — 3TO BEIECTBA, Y KOTOPBIX aTOMBI rajore- CHITE3Y CHAPTOB,
HOB HaXOJATCS y COCEIHUX aToMOB yriepoza. [Ipu
B3aMMOJICHCTBHHM MX C HEKOTOPHIMH METaJUITaMH B
pe3ynbTaTe peakiiy aTOMbl METaIa OTIICIUIIOT aTOMBl TaJOT€HOB, M IOIydYaeTcst
COOTBETCTBYIOIINH ankeH. Hanpumep, ipu nevictBin Zn Ha 1,2-AUXII0pITaH peakius
MIPOTEKAET CIEAYIOMNM 00pazoM.

§H2— (lin + Zn — CH,=CH, + ZnCl,

Cl__Cl |
Kak BUJHO, B PE3YJIbTATC 3TUX peaKLII/Iﬁ OT MOJICKYJI OTHICIUIAOTCA aTOMbI T'a-
JIOTCHOB. HOSTOMy OTU PCAKIINU HA3BIBAKOTCA peaKkyuAimu deeaﬂoeeHupoeanl. Pac-
CMOTpPHUM HECKOJILKO ITPUMEPOB peaKHI/Iﬁ ACTAJIOTCHUPOBAHMA.

CH,—CH—CH, + Zn —» CH,=CH—CH, + ZnBr,

1,2-mubpomnponan

CH,~CH—-CH—-CH, + Zn —% CH,~CH=CH-CH, + ZnCl,
¢ 6yren-2

2,3-quxsopOyTan

e

B npombluiieHHOCMU a/KeHbl NOAY4AIOM 8 OCHOBHOM ..... A/IKAHO8, 8BX00SUUX
8 cocmas Hegpmenpodykmoa.

IIpodyKkmom ..... BUYUHAIbHBIX 0U2A/102eHONPOU3BOOHBIX AJIKAHO8 518/15emCsi
askeH. IIpu ... 3mu108020 cnupma, a makjce npu .... IMaHd 8 peszysbmame
peakyuli noayvarom 3muJeH.

Bzaumodeiicmaue 2 - xaop6ymana co cnupmogbim pacmeopom KOH
OmHOCUMCsl K peakyusiM .... U 3ma peakyusi npomekaem no ... .

KPEeKHUHT; Jeru/ipaTalys; AernporajoreHMpoBaHue; 1eTHAPUPOBAHHE; JleraloreHUPOBaHHUE;
npaBuJIo 3aileBa




IIT PA3JEJI HETIPEJAEJBHBIE AIM®ATUYECKHUE YITIEBOAOPOIbI

: IIpoeepbme u3yyeHHoe

1 OmpegenuTe YKcio0 G-CBsI3el B MoJiekyJie X.
1. CgHig——> C,Hyp+X
A)8 B) 10 0) 11 D) 13 E) 14

2 TIpoAyKTOM KaKUX peakLuii siBisieTcst GyTeH-27

1. 1-xsop6yran + KOHeupny —L
2.2-xnopbyran + KOH .y —

140-180 °C, H,SO4 )

3.6yranon-1
4.2,3-muxnopbyran + Zn ——>

A)2,4 B) 1,2 01,3 D) 3,4 E)1,4
3 TloueMy npu HarpeBaHUM METHJIOPOMHU/JA CO CHUPTOBBIM PACTBOPOM IMAPOKCH/A HATPUSA He
[0JIy4aeTcs ajKkeH?
4 JleruapaTalyei Kakoro CIMpTa M0Jy4aeTcsi CMECh aJIKEHOB?

CH,
|

A) CH3—C|—CH3 B) CH3—(|JH—CH3 C) CH3—(|1H—(|3H—CH3
OH OH CH, OH

D) CH,—CH,~CH; ) CH3—$H—CH2—OH
OH CH,

5, KaxuM pajjikaiom ciie/iyeT 3aMeHUTb OJJH U3 aTOMOB Bo/iopo/ia B MosteKysie CH;Br, 4To6b1 mpu B3a-
MMO/IeHCTBUHY 06Pa30BaHHOTO NPOAYKTA CO CIMPTOBBIM PACTBOPOM IIleJI04H He NOTyYaJICs alKeH?
A) BTopuuHbli 6yt B) Tpetuunsiéi 6yt C) u3o6ytusn D) atun  E) nzompomnua

6, Boruucaure (H.y, JUTP) 06BEM ajKeHa, MOJYYEHHOTO MpU peakuuu 12,9 r xjopaTaHa co
COUPTOBBIM PACTBOPOM I'MIPOKCHUIA KaJIH, B3ATOTO B HU30bITKE.
A) 2,24 B) 1,12 C) 4,48 D) 5,6 E) 11,2

7 | BolgenuTe npeBpalieHNs COOTBETCTBYIOIMX PeaKuil feruapoBanus (1), zerugporasoreHupo-
BaHus (2), ferugpaTtauui (3) u gerasoreHupoBaHus (4). 060CHyiTe CBOU MBICJIH.
a. CH; — CHOH - CH; — CH, = CH — CH; b. CH; — CHCI1 - CH,Cl — CH; - CH = CH,
¢. CH; - CH, - CH; —» CH,=CH - CH; d. CH; — CHCI - CH; — CH; — CH = CH,

8, BuuiuuTe GOpMyJibl CIUPTOB B COOTBETCTBYIOLIME TY€HKH TABIHL[bL.

Crnupr

ITonBepraercst BHyTpUMOJICKYIsIpHON Aeruapatauuu | He moaBepraercs BHYTPUMOICKYISAPHON ACTHIpaTaliuu

o G
I. CH~CH—CH—CH, 2. CH=C—CH, 3. CH~CH-C—CH,
OH CH, OH CH, OH CH,

9 CH3C1 i CzHG g C2H5 Cl b C2H4
CocTaBbTe ypaBHEHHUA peaKL[I/II‘/JI, COIVIaCHO cxeMe npeBpameHm‘/’I.

10! HanummTe ypaBHeHHs peakiiii mosydyeHns GyTeHa-2 U3 HWKeyKa3aHHbIX BellleCTB.
1. 2-6poMbyTaH 2. 2,3-puxnopbyTaH 3. 6yTaHoJ-2




TEMA 3.6. PusnyecKkue 1 XHMHYECKHE CBOMCTBA aJIKEHOB

11] Kaxas cMeck alkeHOB noJjiy4aeTcs pH JerupupoBaHuy 6yTaHa, ecliv y4ecThb TO, 4TO He Npo-
UCXOJAT U3MEHEHHUA B CTPYKTYpe yIyiepoAHo# nenu? CorsiacHO npaBuiy 3ailieBa, Kosnde-
CTBO KaKOr'o ajikeHa 60JIbllle B CMecH?

12} Kakue coeguneHnus BelecTB ¢ coctaBoM C3HgCl, mpu peakiusax ¢ IMHKOM He 06pas3yoT Npo-
neH?

Tema 3 -6- dusnyecKkue M XuMMYeCKHe CBOMCTBA aJIKEHOB

I j YIIaKOBOYHBIC KIIeiKkue
TMAaKCThI JICHTBI

IIaCTMACCOBas IIACTMACCOBBIE
nocyaa TpyOBI

Ymo si8/1551emcsi 06WuM 0451 IMuX npodyKmos, UCN0Ab3yeMblX 8 Obimy?

1. CH—CH=CH, 2. CH—CH;-CH,—~CH=CH, 3. CH,=CH,

4. CH~CH~ CH=CH, 5. CH,—~ ?: CH,
CH,
Kak evlenssdum cpasHeHue memnepamyp KuneHust OQHHbIX A/1KeH08?

Kak 8bl aymaeme, 8 KOKUX azpe2amHblX COCMOSAHUSX npu 00bIYHbIX ycaosusx
Haxodsmcst 3mu aaKeHbl?

dusuyeckue CBOMCTBA

AnkeHbl OeCIBETHBIC, HEPACTBOPUMEBIEC B BOJAC W TOJSPHBIX PACTBOPHUTEIIIX
BemecTBa. OHU XOPOIIO PAaCcTBOPSIOTCS B HEMOJSIPHBIX PACTBOPUTENSX (OCH3UH,
OeH30J1, TOyoJ U ap.). [lepBble Tpu MpencTaBUTENsI TOMOJIOTMUECKOTO Psijia alike-
HOB MPY KOMHATHOW TeMIieparype razoo0pa3Hbie BemlecTBa 0e3 3amaxa. AJKeHBI
C HHU3KOH MOJIEKYJISIPHOM Maccol B OOJBIINX KOHIEHTPAIUSIX OKa3bIBAIOT BPEIHOE
JICICTBME HAa OPraHU3M YEJIOBEKA.

Kak u ankanpl, B TBEPAOM COCTOSIHUN OHM 00Pa3yOT MOJIEKYISIPHYIO KPUCTAII-
nudeckyio pemérky. Kak u B ankaHax, ¢ yBEJIHMUYEHHUEM YHUCIA aTOMOB yIJIEpola B
MOJIEKYJIax (OTHOCHUTEIHHOU MOJICKYJISIPHON MAacChl), YBEITUYHBACTCS TEMIIEpATypa
KUICHUS U IUNIOTHOCTh HEPA3BETBICHHBIX aJIKEHOB.
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OtHOCH- ArperarHoe IT10THOCTS,
AJIKeH TEnbHAS COCTOSTHHE Temmeparypa r/em’?
MOJIEKYIIsApHAas | IpHu KOMHATHOM kunenus, °C (>xuzakoe
Macca TeMmeparype COCTOSIHUE)
OTeH 28 la3mr -103,9 0,566
IIponen 42 l"a3sr —47.0 0,609
Byten-1 56 Ta3sr -6,6 0,629

Kak u B AJIKaHax, C YBCJIMYCHUEM paSBeTBHeHHfI B N30MCPHBIX AJIKCHOB UX ILIOT-
HOCTDB U TEMIIEpATypa KUICHUA YMCHBIIAIOTCA.

AJIKEHBI, SBJISIONINAECS Temmneparypa ThiotHOCTH I/CcM?
CTPYKTYPHBIMH U30MEPaAMHU kunenus, °C (KUIKOE COCTOSAHME)
Byten-1 -6,6 0,629
2-MeTHIITIPOTICH -6,9 0,588

W3 yuc- n mpanc- n30MepoB alNKeHOB, KaK MPABUIIO, Yi/C-U30MEPBI UMEIOT OoJiee
BBICOKYIO TEMIIEpaTypy KUIICHUS U IUIOTHOCTh, YeM MPAHC-U30MEPHI.

AJIKEHBI, SBISTIONTUECS Temmneparypa ITnoTHOCTS, T/CM?
TeOMETPUYECKUMHU H30MEPAMHU kurenus, °C (*knzKoe cocrosiHuE)
Luc-Gyten-2 +3,7 0,645
Tpanc-6yten-2 +0,9 0,627

JTUEeH YCKOpAEeT Co3peBaHWe HEKOTOPLIX IJIOAOB. le/l TPaHCIOPTUPOBKE MJIOJ0B
Ha JlaJIbHUE PACCTOAHUA UX CO6I/Ipa}OT HecneJIbIMU, YTO0Obl U36eXaThb MOop4Yu NpoAyKTa. Bo
BpeMsd NepeBO3KH B BO3YX 3aKPbIThIX XPAHUJIUI BBOAAT HebO0JIbIlIoe KOJIMYECTBO 3THUJIEHA.
B pe3ysbTaTte, NIPOAYKIUA HEe IOPTUTCA U CO3pEeBaET B Jopore 0 HpI/I6bITI/IH B Ha3Ha4Y€HHOe
MecCTO.

1

OnpezenuTe 1/ 3TaHA U 3THJIEeHA IPaBUJIbHbIE (+) ¥ OIIKNGOYHbIE (-) BBICKAa3bIBAHMUS.
OrtaH OTuieH

1. B monekyne HET m-CBA3U ] o

2. B mornekyne ecTh m-CBI3b m] i

3. IlpenenbHbIi yriieBox1opoa m] m]

4. HenpenenpHbli yIiIeBonopoa ] i

5. XapakrepHa peaKuys IPUCOCIUHCHUS O ]

6. XapakTtepHa peakius 3aMeICHUs o m
Kak sbl dymaeme, kakumu ceolicmeamu smuJjieH omaudaemcs om amaHa?
Kakue peakyuu xapakmepHul 01 He20?
Kak amo ceasaHno ¢ e2o cmpoeruem?




TEMA 3.6. Dduznyeckue 1 XHMHYECKHE CBOMCTBA aJIKEHOB

XuMn4yeckue CBOCTBA

HecMoTpst Ha OMMHAKOBBII KAY€CTBEHHBIM COCTAB ANKAHOB U ANKEHOB, UX XHMHU-
YecKHe CBOMCTBA Pe3Ko OTHYaroTcesl. [IpUYnHON 3TOTO SBISETCS TO, YTO B OTIIMYHE
OT aJIKAHOB, B MOJICKYJIaX AJIKCHOB €CTh TT-CBSA3U. BOJIBITUHCTBO XUMHYECKUX CBOWCTB
(peakiyu MPUCOSTUHEHUS, TTOMUMEPU3AINH | T. JI.) CBSI3aHO C HAJMYHEM T-CBS3H B
HX MOJIeKyJIax. Bbl H3yYHIH TO, UTO T-CBSI3b, TI0 CPABHEHUIO C G-CBA3BIO, HEMPOUYHAS.
[Ipy1 XUMHYECKUX PEaKIMIX TT-CBA3b, HAXOASAIIAs B MOJCKYJIaX allkeHOB, JIETKO Pa3-
PBIBACTCS, M OHU TMPEBPAIAIOTCS B TIPE/ICTbHBIC BEIIECTBRA.

Peaxuusi npucoe uHeHusi. AJIKCHBI IPUCOSTUHSIIOT K ceOe BOJOPO/I, TAJIOTCHBI,
raJloOreHOBOIOPOJIBI, BOAY U Jip. Bo BpeMst 3THUX peakIuii aTOMbl yIiieposia MpH ABO¥-
HOM CBSI3M U3 Sp’ THOPUIHOTO COCTOSTHHS MIEPEXOJIST B sp° THOPUIHOE COCTOSIHUE.
[Ipucoennuenue k MojeKynaM aimkeHa MoJexy:n tuma X, (H,, Cly, Bry) u XY (H —T'ax,
H— OH u 5ip.) cxeMaTHuHO MOKHO MPEACTABUTD TakK, KAK MOKA3aHO HIIKE.

\ / [

c=C + X, — —C—-C-

N R
X X

\ / [
c=C + XY — —C—-C—
/ \ (.

XY

AJIKeHBI B IPUCYTCTBUH KaTaJIN3aTopa, MPUCOEANHSS BOIOPOI, IPEBPAIIIAIOTCS B
COOTBETCTBYIOIINE AJIKAHBI.

CH,— CH,— CH = CH,+ H, ——+ CH;— CH,— CH, — CHj

Peaknyu rupupoBaHust MOTYT POTEKAaTh Kak MPH aTMOC(EPHOM, TaK U IPH BbI-
cokoM naBneHusx. He TpeOyeTcst HarpeBaHue 10 BHICOKOM TeMIIEpaTyphl, TaK Kak 3TH
peakuuu sk30Tepmuueckue. llpu yBeianueHUN Temmeparypbl, C y4acTHEM TOTO Ke
katanuzaropa (mo npuHuumy Jle-lllarenne), peakuus MOKET NIPOTEKaTb B 0OPaTHOM
HanpaBieHUHU (PEaKLUHU 1EeTUAPUPOBAHUS).

B otnuuue ot Bomopoza, ranoreHsl IpUCOSUHSIOTCS K alKeHaM IPU KOMHATHOM
TEeMIIEpaType.

CH,=CH—-CH, + Cl, — CIHZ— CIH —CH, ) W

Cl Cl Hcmopuvecku asnkeHbl UMEHO8ANUCL

1,2- AUXJIOPIpOIIaH u Kak ose@uHbl (dcupoobpasyouue). Imo

HA36AHUE OHU NOAY4UAU NOMOMY, Ymo nep-

HpI/I B3aMOJICHCTBUH AJIKCHOB C BOTHBIM 8ble npedcmasumenu A/KeHO8 8 PeaKyusix C
PacTBOpOM 6p0Ma (6p0MHaH BOI[a) IPOKCXO- X/10pOM U 6POMOM 06pa3yom i uponodobHble

npodykmol.
JMT 00ECIBEUMBAHME KPAaCHO-Oyporo IBera

pactBopa. [ IpruurHOii 3TOrO SABJISIETCA TO, UTO
MPH OOBIYHBIX YCIOBHSIX OPOM, COCIMHSISICh
C MOJICKyJIaMU aJIKeHa, oOpaszyeT OecIBeT-

BpoMm scudkocmsb KpacHo-6ypozo ygema.
HbIC BEIIECTBA JMOPOMAJIKAHBI,
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DTa peaknusl SBIACTCS peakyuell onpedenenus (kawecmeennas) sl alIKeHOB (B
o0meM, s BceX HeNpeeTbHBIX YITIEBOIOPOIOB).
CH,=CH, + Br, — (|JH2— (liH2

Br Br

1,2-nubpomdTan

CH;~CH=CH—CH, + Br. — CH;~ CH—CH—CH,

Br Br
2,3-nubpomOyTan

[Tpucoenunenne monexkyn tuna HX (rajgoreHoBomoposl, Boxa U T.1.) MPOTEKaeT
o TOMy K€ NpaBHiIy. Bo Bpems peakumm NpoUCXOAWT pas3pbIB T- CBs3W, aroM H
MPUCOETNHSACTCS K OIHOMY M3 arOMOB YIJepoa MpH ABOMHOW CBs3HM, a X (aTtom
rajorera, OH rpynmna u ap.) — k Apyromy. Peakiuust 3TuiieHa ¢ raloreHOBOAOPOAAMH
MPOTEKAET MPX OOBIYHBIX YCIOBHSX, a C BOIOW Peakiys MPOTEKaeT B KUCIIOH cpexe (B
npucyterBud H,SO,). CxeMbl peakiyii oKa3aHbl HIKE:

H H H H
S P S A
H Br

OpoMdTaH
H H
+ HoH s H—#—(:?—H
H OH

3TaHOJ

Hccnenyem MexaHU3M peakuH NpucoeIuHeHus Moiekyn tuna HX k moneky-
JaM aJKeHa Ha mpumepe npucoeanHenust HBr k stuneny. M3-3a Gonpmei smex-
TPOOTPULATEIBLHOCTH aToMa OpoMa 3JIeKTPOHHAsI IUIOTHOCTh XMMHUYECKOW CBSI3U B
monekyine HBr cmemena k Opomy. B pesynbrare, atom Bogopoaa o0nagaeT yacTuy-
HBIM TIOJIOKUTEJILHBIM 3apsiIoM, a aToM OpoMa — YaCTHYHBIM OTPHLATEIILHBIM 3apsi-
oM. Bo Bpemst peakiuy MPOUCXOAUT FeTEPOIMTUIECKUI Pa3phIB CBSI3H U 00pa3yroTCs
anekmpoghunvivie (H") ( rped. «mro0siias oTpuLaTeIbHbINA 3apsii WIK JIEKTPOH») U
Hykaeogunvnvle (Br) (rped. «100s1mast moaoKUTEIbHBIA 3apsi WK SAPO») YACTUIIL.
DTOT IpoLECcC MOYKHO [TOKa3aTh CXEMATUYECKHU CIIECAYIOLMM 00pa3oM.

Hi:Br: — H'+ Br

N3BecTHO YTO 7-CBSI3b MO CPABHEHUIO C Kamuon eodopoda (H*) o6aadaem
G-CBA3bI0 HEYCTOMYMBA, JIETKO MOJSPU3yETCA 60MbUILM SHAEHUEM CPU@C’V”W K n1eK-
v MPOHY U 58/151emcsl CU/IbHOU 3/1eKmpo-
MO ICMCTBHCM  HAPY’KHOTO - SNICKTPHHCCKOTO Puavroll yacmuyerl. [Tomomy ymo amom
nosisi. B peaKI-II/IOHHOI‘/JI Cpeac npu HPI/I6HI/DKGHI/IH s8odopoda umeem 6ce2o0 0OUH 2/1eKMPOH,
anekTpodmibHOol yactuuel (HY) k morekyne npu nomepe Komopozo o6pasyemcs Ka-
STUJICHA DIIEKTPOHHOE OOJAKO JBOWHOM CBSI3U MUOH, IUWEHHbIT SM020 3AexmpoHa. Ht
o o6pazyemcsi npu duccoyuayuu Kucjaom, u
HalpaBJFICTCA B CTOPOHY BHGKI’pO(bI/IJ'IBHOI/I da- nosamomy Hekomopble peakyuu npomeka-
CTUIIBL, U B pe3yJbTaTe 00pasyeTcsl T-KOMIIEKC. 10m 6 Npucymcmeuu Kucom.




TEMA 3.6. Du3nyecKne 1 XUMHYECKHE CBOHCTBA AJIKEHOB

H_  _H
H ¢+ “H

TT-KOMNJeKkc

B o6pa3zoBaHHOM TT-KOMILIEKCE DIICKTPOHHAS Tapa TBOWHON CBSI3U CMEIIACTCS B
CTOPOHY OJHOTO M3 aTOMOB YIJIEpoaa. DTOT aToM yriepozaa (JOHOp ) 3a CUET dJICK-
TPOHHOH Tapsl M-CBA3U 00paszyeT co cBobomaHOM opbuTansio H" (akmenTop) xoBa-
JIEHTHYIO CBSI3b I10 IOHOPHO — aKIENTOpHOMY MexaHu3Mmy. llpucoequnsis Bogopon,
BaJICHTHOCTH aTOMa YIJIepo/ia CTAHOBHUTCS PaBHOM YETHIpEM, a IPYTroil aToM yIIepo-
Jia, IPHOOpeTas TOJIOXKUTENBHBIN 3apsi]], 00pazyeT KapOOKaAmuoH.

.
CH, —CH, «kapboxamuon

[TosydeHHBIH KapOOKATHOH C JIEFKOCTBHIO
COCNIMHACTCA C HYKJICO(DHUIBHOW YacTHUIICH

Ecau 6 cocmase opzaHuuyeckozo

(Br)- sewjecmea 00UH U3 AMOMO8 y2/1epodd
N 3apsiHcaemcst NOJA0HUMEALHO, MO 3Mom
CH3 _ CH2 +Br —— CH3 _ CHZBI’ UOH HA3b18AIOM KAPOOKAMUOHOM, A UOH

€ OMpuYamenbHO 3aPSIHCEHHLIM AMOMOM
yanepoda Hazblearm Kap60aHUOHOM.

Kak BuaHo, npucoequHeHue K ankeHy Mojeky: tuna HX uaer B npucyTcTBUM HIleK-
TpOGUIBHON YaCTULIBI M IPOTEKACT IO UOHHOMY Mexanuzmy. Takue peakLuy MpUCcoeu-
HEHUS Ha3bIBAIOTCSI PeaKyusimu 91eKmpoduibHo20 NPUcoeOUHeHUs.

3aBepluuTe TabJIULLY.

AnkeH [IpoaykT, o6pa3oBaHHbIA TpucoeauHeHneM HBr

JTUJEeH

[Iponen

byrten-1

ByTeHn-2

Ipu peakyuu npucoeduHeHUs1 KaKux askeHos ¢ HBr mozym 06pa3o8amucsi 08a pasHuIX
npodykma?
Kak evl dymaeme, kakoll u3 06pa3o8aHHbIX NPOJYKMo8 cuumaemcsi OCHO8HbIM?

IIpucoenunenue monekyn thuna HX K HECUMMETPUYHBIM MOJIEKYJIaM aJIKEHOB
MPOTEKaET o npaBuwily MapkoBHHKOBA. Kiaccudyeckuil BapuaHT OIpesesieHusl Tpa-
BHJa MapKOBHHKOBA TIACHUT: NpU NPUCOCOUHEHUU 2ATI02eHOB000P0008 (Ul 800bl) K
anKeHam amom 8000po0a NPUCOeOUHAemcs K Haubonee 2uOpUpOBAHHOMY AMOMY yeiie-
pooda npu 080tHOU 643U, a amom earoeena (un OH epynna) — k naumenee eudpupo-
eannomy amomy yenepooa. Hanpumep,

Br

CH,=CH—CH, + HBr — CH,—CH-CH,

IpOIEH 2-OpomnpornaH
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Ecauvacmu MOJ/1eK)/1bl A/1IKeHO8 npu C=C ces3u Oal.lHaKOBble, mo makKue a/iKeHbl Cumme-
mpu4Hble d 8 NPOMUBHOM Cay4de — HeCUMMempu4Hble a/1IKeHbl. Hanpwwep:

CH,
‘ ;| ‘
CH,-CH=+CH—CH, CH-CH=C—CH, CH,=CH—CH,
CUMMETPUYHBIN aJIKeH HECUMMETPUYHBIN aJIKCH

OOBSICHAM MIPUYHMHY PeaKUUil NPUCOCANHEHHS K HECUMMETPUYHBIM aJIKeHaM 10
npaBwily MapKOBHHMKOBAa Ha IMpUMeEpe peakluu NprcoeauHeHus npomnuieHa ¢ HBr.
[Tpu BusTHUM KaTHOHA BOJOPO/A Ha MOJIEKYJIBI ITPOTIHIICHA MOTYT 00pa30oBaThCsl J1Ba

pa3HBIX KapOOKATHOHA.
CH,“CH—CH, +"H"

Ecnu xaruon BOAOpOAa IMPUCOCAUHACTCA K Ecnn xaruon BOAOpOAA NPUCOCAUHACTCS KO
TMIEPBOMY aTOMy YIJIEpOJa B MOJCKYJIC MPO- BTOPOMY aTOMY yIJIEpOJa B MOJIEKYJIE MPO-

rieHa (Hanbosee ruIPUPOBAHHOMY aTOMY neHa (HaMMEHee FHPUPOBAHHOMY aTOMY

yIIepoza), TOraa BTOPO aToM yriaepozna yIIeposa), TOra IepBblid aToM yIaeposaa

3apsKaCTCA MOJIOKUTEIIBHO. 3apsHKACTCA ITOJI0KUTEIIBHO.
+ +
CH,— CH—CH, CH,— CH;CH,
I II

W3 nonyueHHBIX KapOOKAaTHOHOB TOT, KOTOPBIN Hanbosee cTaduieH, A0JbIIe OCTa-
&Tcsl B peakIMOHHOM cpezie, 1 HyKJieoprIbHas yacThLa (B 3ToM ciydae Br) npucoe-
JIUHSETCSl K 9TOMY KapOokaruoHy. [lonokurensHblii 3apsin I kapOokarnona cradbuim-
3UpyeTcs 3a CYET IBYX METWIIBHBIX Ipy1, a Il 3a cuér oqHoro sTunoBoro panukaia. B
MOMEHT CTaOMIM3aLUH HOJIOKUTEIBHOTO 3apsiia SPQEKT, CO3AaHHbII BYMS METHIIb-
HBIMH Tpynnamu, Oospiie 3dexra, co3TaHHOTO OJHON ATUIILHOHM IPYNIION,  TOATO-
My | kapOokarnon Hanbonee CTaOUIbHBIN.

CH,—~CH-CH, CH,—CH,— CH,

CTaOHUIIbHBII KapOOKaTHOH HecTaOMITbHBIN KapOOKaTHOH

Jpyramu cioBamH, peakiysi pOTeKaeT B HAIpaBIeHWH MoydeHust | kapOokaTnoHa.

CH, CH—CH, +H' —» CH,—CH—CH,

CH,~CH—CH, + Br —» CH,~ CH—CH,
Br

OMBITHBIM ITyTEM OBLIO ONPEIENICHO, YTO B PE3yJIbTaTe PEaKIMi B OCHOBHOM IOy~
qaeTcsi 2-OpoMIIporaH.




TEMA 3.6. Duznyeckne 1 XUMHYECKHE CBOKCTBA AJIKEHOB

IIpu peakyusix 31ekmpoPuabHO20 NPUCOEOUHEHUS K A/IKEHAM, CIOUKOCMb 00pA308aAHHbIX
KapboKamuoHo8 y8eaudu8aemcsl 8 HANPAas/1eHUU: Nep8UYHbIL — BMOPUYHBIL ~MPeMUYHbILL

¥

CH,~ CH, CH,~ CH, CH,~CH- CH,~ CH, CH3H(;HCH3

CH,
nepeuyHblil 8MOpUHbLI mpemuuyHblil
Kap6oKkamuoH Kap6okamuoH KapbokamuoH

[ II 111

H3 daHHbIx KapbokamuoHo8 Haubo.1ee cmabuibHbiM s18asemcst 11 kap6okamuoH.

CoBpeMeHHbIi BapyaHT IipaBriia MapKoBHUKOBA [IACUT: peakyull npucoeOuHeHus K
ankenam monexyn muna HX npomekaiom 6 nanpasnenuu oopazoeanus Hauboiee cma-
OUNLHO2O KApOOKAMUOHA.

N3-3a HECHMMeTpHUecKoTo cTpoeHus OyTeHa-1 peakmmu mpucoeanHennn ¢ HBr u
BOJIOH ITPOTEKAOT MO MpaBUITy MapKOBHUKOBA.

CH,=CH—CH,~CH, + HBr — CH,~ (llH— CH,—CH,
| | B Br

CH,=CH—CH,~CH+*“H' —»> CH,— CH—CH,~CH,

CH,~ CH—CH,~CH+ Br —» CH,~ CH—CH~CH,

Br
PeaKlIl/I](I ropeHusi 1 OKHCJICHHUS. C yuacTtu-
€M KUCJIOpOJa aJIKCHBI ITOJITHOCTBIO CTOPArOT C 00-
pasoBanrem CO, u H,O. OO1iee ypaBHEHHE 3THX
peaKIuii MO)KHO BBIPA3UTh CIETYIOIINM 00pa3oM:
3n .
C H, +—0,——>nCO, +1nH,0
2
Biaaumup BacuibeBud MapKOBHUKOB
B omnnuue ot 3TaHa, 3TUIIEH TOPUT CBETSIINAM- (1837 - 1904)
csl IIaMeHeM. DTO OO0YCJIOBJIEHO —IOBBIIICHHOM Pyccknii xumuk. Onpesiesan
MacCOBOM JIONIEH yIvIepoaa B MOJIEKYJE STUIICHA. 3AKOHOMEPHOCTH HATPABJIEHHH
NPOTEKaHHsI peaKIi H30MEPU3aLlH,
Bo BpPEMs TOpPCHU O6pa3yeTC$I BBICOKasd TEMIIEpa- 3aMelleH s, Pa3JIOKEHHS,
Typa. YFJ'ICPOI[, 06pa3ymmnﬁc;[ MpU pacnajie Mo- NIPHUCOEeJUHEHU TI0 JIBOMHOM CBA3U

COIVIaCHO X CTPOEHHIO.

JIEKyJl JTUIICHA OT HarpeBaHUsl, CTOPaeT HE Cpasy.
YacTuiku ero cHavaia pacKaysitoTcs, BbI3bIBas CBe-
YeHUe TUIAMEHH, U JIUIIh 3aT€M MTOJTHOCTBIO CrOPAIOT B €r0 HAPY)KHOW YacTH.

C,H, +30,—>2C0, +2H,0 +Q

[Tpu HEnOCTaTKE KMCIOPOAA STHIICH CropaeT He TOJTHOCTBI0, 00pa3ys O4eHb S0~
BHTHIA yTapHBIN ra3 WK yIIepos (Caxy).
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C,H, +20,—-52C0 +2H,0

C,H, +0,——>2C+2H,0

[Ipu B3anMoneicTBHN aTKEHOB ¢ KHCIOPOJIOM C y9acTHEM CepeOpsSHOTO KaTaH-
3aropa MoTyJaroTcs AMOKCHabl. Hampumep,

2CH,= CH, + 0,42 2H,C — CH,

Oxcun STrIIeHa (SMOKCHUT)

B omimume ot ankaHOB, alTKEHBI JIETKO OKUCIISIOTCS PACTBOPAMH BEILIECTB-OKHCIIH-
teneir (KMnO,, K,Cr,0O,). Harmpumep, nipu B3auMOICHCTBHN pacTBOpa IepMaHTaHa-
Ta KaJIus C aJKeHAMH TPOUCXOMUT ObICTpoe oOecCIBeUNBaHIE (PHOJICTOBOM OKPACKH C
oOpazoBannem ocaaka MnQO, Oyporo mBera. DTa peakuus SBIACTCS peakyuel onpe-
Oe/leHusi alKEHOB (a Taroke JIPYyTUX HEMpeAeNbHBIX yrieBomoponos). [Ipu neiictBuun
Ha aJKEeHBI pa30aBiIeHHBIM pacTBopoM KMnO, B HEHTpanmbHON WM CITa0O0MICIIOUHOM
cpeze peakuy MpOoTeKaeT Py OOBIYHBIX ycIoBUsX. [Ipu aTOM ankeH mpeBpamiaercs B
JIBYXaTOMHBIN CIIUPT. Kak v B peakuisix MpHUCOeINHEHHNS, IICHTPOM PEaKIHs SBISETCS
T-CBs3b. BO BpeMsi OKHCIIEHHSI B MOJIEKYIIaX aJIKeHOB Pa3phIBACTCS TT-CBS3b M K KAKIOMY
aToMy yriiepojia MpH JABONHON cBsizu npucoenunsercs oqaa OH rpynma. Hike manb
YpaBHEHHUS peaKIfii OKUCICHHUS dTHIIEHA U OyTeHa-2 ci1adbiM pactBopoM KMnO,.

3CH,=CH,+ 2KMnO, + 4H,0 — 3(‘3H2—(‘3HZ+ 2MnO, + 2KOH
OH OH

3CH,— CH=CH-CH, + 2KMnO, +4H,0 — 3CH— (EH — (‘IH— CH,+ 2MnO, + 2KOH
OH OH

B ympoménHom Brjie B JaHHOM ITpoIiecce OKUCINTENs 0003HavatoT B Buze [O].

R—CH=CH—R +[0]+ HOH — R—(‘ZH—C‘DH—R
OH OH

Peakuun nonumepusanmu.
Mosekynbl alKeHOB MOTYT COEIU-

HSTHCS APYT C JPYTOM, O0pasys JUTHI- Tpoyecc 06pazosaHusi KpynHoixX MOAEKYI

nyméM coeduHeHUsl MHOXcecmaa MOJIEKY/1 C HU3-

HBIC YITICPOAHLIC LCTIN. HpI/I‘-II/IHa 3TOro
— HaJIM4YME B MOJIEKYJIax 7-CBSA3H. Bo
BpEMs TMOJIMMEPU3ALINU TBICAYN MOJIC-
KyJI ajKeHa 3a CYéT pa3pblBa T-CBS3H
COCIMHSIOTCSL APYT C APYroM ¢ oOpa-
30BaHUEM MaKpOMOJICKYJ (IIOIUMepa).
PaccmoTpum  peaknmio monuMepu3a-
1Y STUJICHA.

KOl Mos1eKy/1spHOU Maccoll Hasblearom peak-
yueli noaumepusayuu. O6pa308aHHOE BbICOKO-
MOJIEKY/ISIPHOE 8eujecmeon (MAaKpoMoieKyaa) Ha-
3bl8aeMcsl NOAUMEPOM, A HU3KOMOJEKY/SIPHbIE
eeujecmsa, U3 KOMopwix 06pa308aH hoauMmep,
Hasblearomcst MOHOMepamu. B moaekyaax noau-
Mepa MHO20KpamHO no8mopsiiowjuticss 0cmamox
MOHOMepa HAa3bleaemcsi cmpykmypHou eouHu-
yetl uau 3/1eMeHMapHoll 386eHol.
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CH,=CH, + CH,=CH, + CH,=CH, + ... —
_’_CHz_CHz_ + _CHz_CHZ_ + _CHz_CHz_..._’
_’_CHz_ CH2_CH2_CH2_CH2_CH2_

[Iponykr noiauMepusanuy TUIEHA Has3blBaeTCsA noausmuieHom. boiee kparko
HOJIMMEPU3aLUI0 STHJICHa MOXKHO BBIPA3UTh B CIEAYIOILEM BUJIE:

CTpyKTypHas eMHHULIA 1N
3JI€MEHTapHOE 3BCHO

—
t, KatT.
nCH,=CH, —— ( —CH,— CH,— ) CreneHp
— T moauMepu3aluuu
/ —
Monomep /
[Tonumep

Jpyrue ankeHsl MOIMMEpU3YIOTCs aHaslornaHo. Harmpumep, nonumepusarmeil mporm-
JIEHa TIOJTy9aeTCsl HOAUNPONUIEeH, U YpaBHEHHE PEAKIIMU BBIPAXKAIOT B CIIETYIOIIEM BHUIE:

t, Kat.

nCH,=CH — (—CHZ—C‘ZH—)
CH, CH,

HPONUIIEH HOJIMIPOINIICH

n

JTHWJIEH U NPOIUJIEH SIBJISAIOTCS LIEHHBIM CIPbEM /Il OpraHU4YecKoro cuHTe3a. [lo 3Toi
NPUYMHE B KA4eCTBE rOPIOYEro OHU He UCNoJb3yloTcsd. OCHOBHAs 4YacTb IOJIyYEHHOIO 3TH-
JIeHa Y TpOINMJIeHA MCMOJb3YeTCs AJisi MPOU3BOJCTBA NOJMMEPOB. U3 HUX U3rOTABJIMBAIOT
nocyny (1), mosiMaTUIeHOBBIE MaKeThl (2), Tpy6bl U IiaHTH (3), MeJUIUHCKOE 060pyJ0Ba-
Hue (4), knetikue yieHTHI (5), pas/iMuHble eTaau (6) U [p. KOTOPbIE UCHOJB3YIOT B OBITY.

1 “L “I,)
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C nonuMepamu U ¢ 3aKOHOMEPHOCTSIMHU PEaKIIUi MOJIMMEPHU3AIUU BbI TOAPOOHO
o3HakoMuTech B 11 Kiacce.

V4
Hepeble mpu npedcmaeume/m 2oMos102u4ecKkozco pﬂaa asikeHoe npu 00bIYHbIX

YCA08USX HAXOOSIMCSA 8 ..... COCMOosiHUU. Peakyusi mesxcdy nenmeH-1 u HBr, 8 pe3ysabma-
me Komopoli nosyyaemcs 2-6poMneHmaH, npomekaem no ..... .

Peakyus CH,= CH,+ H,

t, Kar.

Ha3svleaemecs peakuueﬁ ..... .

Bcmynas 6 peakyuto ....., a/KeHbl 06pa3yom npoMblulLIeHHO 8ANCHbIE 8bICOKOMO1e-
Ky/1s1pHble gewjecmaa.
CH,— CH- CH, - amo coeduHeHue 518.151emcsi npodyKMoM peakyuu .... Nponu/ieHa

| |
OH OH

pacmeopom KMnO,.

Peakyuu 3.1ekmpogu1bH020 NpucoedUHeHUs1 NPOMeKarm 8 HanpasaeHuu 06paso-
8aHUs 6os1ee cmabu/abHO20 ... .
KapﬁOKaTI/IOH; ras; OKMcJjieHue; riipypoBaHue; NIpaBUJio MapKOBHI/IKOBa; IoJinMepusanuda

Ilposepbme u3yveHHoe

1 IIpu noMoLM KaKOro pacTBOPA MOXKHO BbIZIE/IUTh 3TAH U3 3TaH-3TUJIEHOBOH cMecu?
1. BpoMHas Boja
2. CnupTOBBIM pacTBOP U POKCH/IA KaIUs
3. BoJiHBIH pacTBOp nepMaHraHaTa Kaaus
A) Tosbko 1 B) TosibKO 2 C) Tosbko 3 D)1,2 E)1,3

2 Kak M3MeHsIeTCsl YMCII0 O6IUX CBSI3eil B MOJIEKYJIe U TUOPU/IHOE COCTOSIHME ATOMOB
yrjiepoja Ipyu ruipupOBaHHUHU 3THJIEHA B 3TAH?

3 I

OTaH
OTHIICH

Gpomuast . o -
BOzA

[ToyeMy npu ropeHHH CMecH OJJMHAaKoBOro o6beMa Bo Il ciydae no cpaBHeHHuIo ¢ I cBeve-
HUe MJIaMeHHU YMeHblaeTcs?

4 Kaxue 13 BellecTB, MacCbl KOTOPBIX PaBHbI, NPUCOEJUHAIOT GoJibliee KOJIUYecTBO 6po-
Ma? OGBbSICHUTE IPUIUHY.

I. CH2=(IJ —CH, 2.CH,=CH—CH, 3. CHj—CH=(|3—CH3
CH, CH,

5 | [Ipu nponyckaHUY 3TaH-3TUJIEHOBOH ra3oBoi cMecH 06béMoM 89,6 1 (H.y) yepe3 pa36aB-
JieHHbIH pacTBOp KMnO,, B3ATOr0 B M36bITKE, 06pasyeTcs 62 I sTUIEHIIMKOJA. Onpese-
JINTe 06beMHYI0 [10J110 (B %) 3TaHa B TepBOHAYaJIbHOM ra3oBOH cMeCH.

A) 50 B) 75 C) 85 D) 25 E) 40

[Ipy MCNONIb30BAaHUM 3THUJIEHA B TEMJIMLAX JJI1 YCKOPEHUS CO3PEBaHHUs IJIOJOB JI0CTa-
TOYHO, YTOOBI €ro NPUCYTCTBUE B BO3/LyXe COCTaBJIsAI0 1% ero 06bMHON 1014, CKOJIBKO
rpaMM 3TUJIeHa He0GX0AUMO JJis1 06ecredeH sl ITOW HOPMbI B Teminie 06bémMoM 448 m3?




TEMA 3.6. duznyecKkue 1 XMMHYECKHE CBOMCTBA AJIKEHOB

*KOHeup) o 57 #H,OH' (s ©140°CH;80, 7

7, CH,Br-CH, -CH, —CH,

Pa36eliTe cxeMy Ha peaKI1H, COCTaBbTE YPaBHEHUS 3TUX peakLui U onpesenute X, Y, Z.

8 BbIAeJ’II/ITe AaHHbI€ BbICKAa3bIBaHHUA 10 CXEeMe.

) O OO

1. BcTynaeT B peakLMI0 NPUCOeUHEHUS

2. [Ipy 06GBIYHBIX YCJIOBHUAX B ra3000pa3HOM COCTOSIHUU
3. [losry4aeTcs KpeKMHIOM OyTaHa

4. BcTynaeT B peaKLHI0 3aMelleHHUs € XJI0POM

5. BcTynaeT B peakIuIo ¢ BOJOPOJOM

9, CocTaBbTe MO OJHOMY YPaBHEHHIO peaKuHﬁ, COOTBETCTBYIOIIIUX Ka)K,CLOﬁ CTa U CXEeMbI.

Gy
2

()2
4

o )
6

10, 3aBepuIKB KPOCCBOP/, OIPE/ENUTE aTKEH.

1. Hepa3BeTBJIéHHBIN anKaH, UMewonui popmysy C;Hie !
2. DJIEMEHT, BXP,E[HI.LU/Iﬁ B COCTaB BCEX OpPraHUYeCcKHX zm
COoeJUHEHUU J ‘ ‘ ‘
3. Ileypb 14 IPOU3BOACTBA YyryHA .
4. lesauHpuULMpYellee BELUIECTO s
5. HenpegenbHbli yrieBoaopo ¢ coctaBoM C,Hz, A

6. AJIKeH, y KOTOPOT'0 HET MEXKJIaCCOBOT'O U30Mepa
11, llpensioxuTe cnoco6 nosyyeHus 3-MeTUJINIeHTeHa-2 U3 3-MeTuJIleHTeHa- 1.

12, [lpucoennnenre 6pomoBogoposa k TpudTopnpomneny (CH,=CH-CF;) mpoTekaeT npoTHB
npaBusia MapKOBHMKOBA (KJIaCCHUeCKHH BapuaHT). Hamumute ypaBHeHHe peakUuy U
06bSICHUTE NPUYMHY 3TOTO.

Jlomawnee 3ada

1. HOJIb3yHCb IJIaCTUJIMHOM U CIIMYKaMH, CMO,[[eJ'IPIpyﬁTe peakyHrio 3TUJaeHa € 6p0M0-
BOAOPOAOM U IOKAXUTE, KaK MEHAETCA IPOCTPAHCTBEHHOE CTPOEHUEe MOJIEKYJIbl 3THU-
JIeHa.

2. IlofroToBETE NPe3eHTALMIO HA TeMy: «[IprMeHeHH e OJIMATHIIEHA U TTOJIUIIPOIIUIEHAY.
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Tema 3.7/ . Tomonoruyeckmuii pAA aJKaJMeHOoB, rpadpuyeckue
¢dopmysibl M IPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJT

AnkaH — AnkeH

Ankan — AnkajueH

Ymo o3Hauaem 3aMeHa OKOHYAHUSI «aH» 8 AJAKAHAX HA «EH»?

Ymo evipaxcaem oKoOHYaHUe «JueH» 8 a1KadueHax?

Kakoe onpedesieHue MoxcHO damb a1kadueHaM HA 0CHO8e onpedesieHUll a/aka-
HO8 U a/1IKeH08?

Ha ocnose MedicOynapoonoii nHomenkaamypel aikaouenamu (uiy OUeHo8bIMu
Y2neeo0opooamu) Ha3wbl8aAOMcsl Yenegooopoobl ¢ OMKPLIMOU Yenvlo, 8 MOJIeKVIax
KOMOpbIX uMeromces 0se 0sounvle cea3u. Ecim B MONIEKyIle COEPKHUTCS 7 YHUCIIO aTo-
MOB yriepoaa, To cocraB C,H,, , Beipaxkaet obuiyto popmyny ankaauena. Hanpumep,
B MOJICKYJIE aJIKaJIieHa, CoeprKallell YeThlpe aroMa yriaepoaa, popMyna nmeer BHJ
C4H,, , mmu C,Hg. yig Toro 9ToOBI MEXAy aToMaMH yriepoia ObUTH NIBE BONHBIC
CBSI3U, B MOJICKYJI€ aJIKaJMEHA JIOJIXKHO ObITh MUHUMYM TPH aTtoMa yriieposa. [1loaro-
MY HIEPBBIM IPEJCTaBUTEIIEM TOMOJIOTHYECKOTO Psi/ia aJIKaIHCHOB SIBJISICTCS MTPOIIaIH-
en (C;H,). lpyrue amkamneHbl OTIIHMYAlOTCS OT MPOTaNeHa Ha OHY WIIH HECKOIBKO
—CH,— rpynm 1 00pa3yroT OKa3aHHbBIN HIKE TOMOJIOTHYECKAN PSII.

®opmyJa aakaguena | Ha3panue ankagueHa
C;H, [Iponaguen
C,Hg Byranuen
CsHg Ilenrtamnen u T.11.

I'padmueckue Gopmyisl ponareHa u OyrajreHa -1,3 moka3aHbl HIKE.

AnkagueH
Hazpanue MonexkynspHas (opmymna I'padpmaeckas hopmyma
H, JH
[IponagueH C;H, Cc=C=C CH,=C=CH,
/ \
H H
H H
\ /
B 13 CH NS CH=CH— CH=CH
yTaaucH-1, 4g /C _ C\ H S - 2
H H

JIMeHOBBIE YIIIEBOAOPO/IbI 110 MOJIOKEHHUIO JIBOMHBIX CBSI3€H B MOJIEKYJIE TOJpa3-
JEJAI0TCSA Ha TP TPYIIIBL.

B xymynupoeannuvix ouenosvix yene6000pooax TBOWHBIE CBS3U COCTUHEHBI C OA-
HUM U Te€M e aroMoM yniepoaa. OnnMH U3 aTOMOB yIIIEpOAa MPH JIBOMHBIX CBA3SIX
HaXOJHTCS B Sp,  J1Ba B sp”> THOPUIHOM cOCTOSIHUY. He npuHsBIIMe yyacTus B THOpH-
IU3alyy p OpOUTANIN aTOMa YIIIEepoia, HAXOISIIETrocs B Sp TMOPUAHOM COCTOSHMU,
MEPEKPHIBAIOTCS € p OPOUTATSIMUA COCEHETO aTroMa YIJIeposia, KOTOPBI HAaXOAUTCS B
sp? THOpUIHOM cocTosiHUU. [IporcxoauT GOKOBOE epeKphIBaHE p OpOUTANICH B ILIO-
CKOCTSIX, IEPIICHIUKYIISIPHBIX JIPYT K IPYTYy ¢ 00pa3oBaHUEM JIBYX m-cBsizeid. [1epBblit
MIpeICTaBUTENb KyMYIHUPOBAHHBIX aJIKaIMEHOB PO HEH.




Tomonoruyeckuii psj ajIkagueHoB, rpaguyeckue GopMy.abl U
TEMA 3.7. NPOCTPAHCTBEHHOE CTPOEHHE X MOJIEKYJI

sp? sp sp?
CH,=C=CH,

B Monekyne KoHbrocuposannvix unu cONpANCEHHbIX AIKAOUEHO8 YTIEBOJOPOIOB
MEXKIy aToMaMu yriepoaa npu ABorHOH cBsizu umeercs ogqHa C — C 6-cBa3b. B ux
MOJIEKyJIaX YeThIPE aToMa yIiepoia HaXOASATCs B sp* THOPUIHOM cOCTOsTHUHU. [TepBhIM
MpeACTAaBUTEIIEM CONPSHKCHHBIX aJIKaAHEHOB SIBISIETCS OyTaaueH-1,3.

sp? sp? sp* sp?
CH,=CH— CH=CH,

B mornexyne uzonuposantvix ankaoueHos, B OTIMYHE OT COMPSHKEHHBIX aTKaINCHOB,

TIBOMHBIE CBSI3U paseieHsbl qyMs mim oonee omuHapHbIMA C — C 6-cBsi3siMu. B nx mome-

KyJIax TOXKE YEThIPe aToMa yIIepo/ia HaXOIATCs B sp° THOPUIHOM COCTOSIHUE. B Monekyrie
MIEPBOIO MPEICTABUTEIIS HU30JMPOBAHHOTO AJIKaANeHa HAXOAUTCS MSITh aTOMOB YITIEpOJIa.

sp? sp? sp’ sp? sp?
CH,=CH— CH,— CH = CH,

B monekyne 6ytaguena-1,3 (CH,=CH-CH=CH,) pnuna pBoiiHoi C = C cBsi3u
6osiblie, 4eM jyinHa iBoHHOM C = C cBA3U B MOJIeKy/1aX aJIKEHOB, a IIMHA OAHAPHOH
C - C cBa3u Kopoue, 4yeM gjrHa C - C cBA3U B MOJIEKYJ/IaX alKaHOB.
CH,=CH—CH,—CH, CH,— CH;-CH,—CH, CH,=CH—CH=CH,
b bl b
0,134 um 0,154 um 0,137 um 0,147 um
Kak mo02cHO 06Bs1CHUMb NPUYUHY 30207
Kakumu cxoxcumu u omaudumenbHulMu 0C06eHHOCMAMU 061a0aiom MONeKyAbl
anugamuveckux y21e6000p00dos ¢ 8yMs 080LUHbIMU CBAZAMU C ANKeHaAMU?

[IpakTHuecky 3HAYMMBIMU JUEHOBBIMU YITIEBOIOPOJAMH SIBJISIFOTCS COPSIKEH-
HBIC, KOTOPBIC o6na)1a}0T pPAAOM OTIIMYUTCIIBHBIX CBOI\/'ICTB, CBA3aHHBIX C UX CTpPOC-
HueM. MccnenyeM ctpoeHne Mojekyabl OyraaueHa-1,3. duzndeckuMu MeToIamMu
HCCIIeIOBaHUsSl OBLIO ONPE/EICHO, YTO BCE aTOMbl yIIepola MOJIEKYJbl OyTaau-
eHa-1,3 HaxomsATCS Ha OMHOU IIOCKOCTH. PaccTosHue MexIy aToMaMu yIiieposaa
(JIHPIHa XUMHUYECKON CBHSI/I) B MOJICKYJIC BBIITIAAAT TAK, KaK IMTOKa3aHO HUXKE!

0,137 am 0,137 um

CH=CH -~ CH=CH,

0,147 um

Kax BuzmHO, B Monekyse OyramueHa-1,3 Mexay aromMamu
ymlepoza JUIMHA ABOMHOM CBsA3H OOMbILe JUIMHBI JBOMHBIX CBS-  CH,—CH— CH— CH,
3ell B MOJICKYJIaX aJIKeHOB, a JUIMHA OJMHAPHOW CBSI3U KOPOYe
JUITMHBI COOTBETCTBYIOIICH OAMHAPHOM CBSI3M B MOJICKYJaX
akaHoB. B Morekyrne OyranueHa-1,3 Bce aromMbl yriepoa Ha-
XOZIATCS B Sp* THOPUIHOM COCTOSIHUH. Y KaKOTO aToMa YIiepo/ia Ha Hapy >KHOM SHep-
TeTHYECKOM YPOBHE MUMEETCsl OIHA p OpOUTab, KOTOpasl HEe y4acTBYET B THOPHUIIU3AIIHH.
3a cuéT nepeKphIBAHMS sp* THOPUAHBIX OpOHTATICH MEXK /Ty aTOMaMHK YIiepoia 00pasyercs
0-CBsi3b. He mpuHsiBIIME ydacTysi B THOpUAN3ALUY p OpOUTAIN, B3AUMHO TIePEKPhIBAsICh,
00pa3yroT CONPSDKEHHYIO T-CUCTEMY (0e10KANU308AHHASL CEA3D).
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[Tpu 0O6pazoBaHNM CONPSKEHHOMN T-CUCTEMBI B KpallHUX aToOMax yIyepojaa opou-
TaJIM MEPEKPBIBAIOTCS OOJIbIE, YeM Y aTOMOB yIIIepo/ia, HaXOASIIUXCS B CepeinHe
MOJEKy/bl. B pesynbrare 3TOro 1MHaA ABOMHON CBA3U MEXKAY aroMaMy yIIepoaa
OoutbIIe [UIMHBI IBOWHOH CBSI3U MOJIEKYJT alIKeHOB, a JIJTMHA OJJMHAPHON CBS3U MEXKTY
aTOMaMHM BOJIOpOJia MEHBIIE JUIMHBI COOTBETCTBYIOLIEH OMHAPHON CBA3M B MoJIe-
KyJax ankaHoB. Hanmmume conpspk€HHOM m-cucTeMbl B MoJekyne OyraaueHa-1,3 B
HEKOTOPBIX CIy4asX BbIPaKaloT €ro CTPOEHUEM, ITOKa3aHHBIM HIIKE.

CH,=CH= CH=CH,
Hwxe npuBenena mapocrepkHeBas Moeib OyTaaueHa-1,3.

e

06wyt gopmyay ankadueHos, 8 MOJIEKYAAX KOMOPbIX codeprcamcss 1 amomos
yesiepoda, 8bipasxcarom 8 sude ..... .

Aaugamuueckue yes1e8000podul, 8 MOAEKYAAX KOMOPbIX MeXCAY amomamu y2/1epo-
da umeromces 06e ....., Ha3bl8AMCH ..... .

B mosekye ..... ankadueHa 00uH U3 amomoe y2/1epoda Haxooumcsl 8 Sp 2u6pPuUdHOM
COCMOSTHUUL

Mousiekyna nepgozo npedcmagumens ... aAKAOUeHa cooepicum nsime amomoe
yesepooa.

Bymaduen-1,3 ..... ankadueH u 8 e2o MoJeKys1e UMeemcs ...., 06pas08aHHHAs 0e10-
Ka/usayuet XuMu4eckoll ces3u.

KyMYJIMPOBAaHHbI€; U30JIMPOBAHHbIE; KOHBIOITMPOBAHHLbIE; aJIKaJJHEH; C.Hz,2;
CONIpAXEeHHad Ti- CUCTeMa,; ,E[BOﬁHaﬂ CBA3b

: IIposepbme uzyueHHoe
1 OmnpejenuTe 4MCI0 aTOMOB BOJOpOJa B MoJIeKy/e ajlKaJiueHa, cojiepKalllero n aToOMOB
yrJiepoja.
A)n+2 B)n-2 C) 2n D) 2n+2 E)2n-2

2 OmnpenenuTe ajKaJUeHb.
1. CH;—CH=C=CH, 2.CH,=CH-CH,-CH; 3. CH;-CH=CH-CH; 4. CH,=CH-CH=CH,
A)1,2 B)3,4 013 D) 2,4 E)1,4

3 | Ilouyemy MoJieKyJia NepBOro NpeACTaBUTE A al1KaJUEeHOB COAEPXKUT 3 aToMa yriepoga?



T'omonoruyeckuii psa ajJKkagueHoB, rpaguyeckue GopMyJasl U
TEMA 3.7. NPOCTPAHCTBEHHOE CTPOEHHE X MOJIEKYJI

4 HeozpnHakoBbIM JII MOJIEKY/ OyTaAueHa-1,3 u 6yTeHa-1 sABsgeTc:
1. Yucso aTOMOB yriepoza
2.Yucso0 aTOMOB BoZOpoAa
3. Yucsio m-cBsA3eH
A) Tosbko 1 B) TosnbkO 2 C) Tosbko 3 D)1,3 E)2,3

5| Omnpegenute popmyJy ajnkagueHa, B 0,5 MOJIsIX KOTOPOTO COEPXKUTCS 4 T BOZOPO/AA.

6, Ecau B MoJieKysie poneHa 0iMH U3 aTOMOB BOZ,0PO/ia METUIBHOM IPyNNbl 3aMEeHUTh BU-
HUJIbHBIM pailiKajoM, TO K KaKOMY THUIy aJIKaJIUeHOB OyZeT OTHOCHUTbLCS MOJIyYeHHOe
coearHeHue?

7 CocTaBbTe cxeMmy Knaccud)nkauuu AHWEHOBbLIX YIJIEeBOAOPOAOB IO IOJIOXEHUIO ,ElBOﬁHOﬁ
CBA3U U pacnpenesiuTe NIpuBeieHHbIe HUXKe aJIKaJUeHbI 110 3TOH cxeMe.

I.CH,=CH—CH—CH=CH, 2.CH,=CH— CH=CH,
CH,
3.CH,—CH=C=CH, 4.CH,=C~ CH=CH,
CH,

8 | 3aBeplunTe CxeMy.

HHCII0
G-CBA3eH
YHCIIO HETOJISIP-
HBIX C-CBsi3eH
J YHCII0 THOPUI-
HBIX OpOuTaseit
9, TlepexpbiBaHMeM KakuX op6uTasel 06pasyioTcs cBasu B Mosiekysie CH;-CH=C=CH, ?

1. sp* - sp? 2.5p*-s 3. sp* - sp? 4.sp-sp
5.sp?-sp 6.5p-5s 7.sp® - sp? 8.sp°-s

B monekyne
nporagueHa

10, CocTaBbTe 3J1eKTPOHHYI0 popMysy GyTasreHa-1,3. CKOJIbKO 3JIEKTPOHOB IPUHUMAIOT
y4yacTue B 06pa30BaHUU CBsI3el MeX/y aTOMaMH yIJiepo/ia B MoJieKyJie?

11, 3aBepiuTe TabMILy, CPAaBHUBAsA rpadpuieckre GpopMysbl 6yTaHa U 6yTagueHa-1,3.

MouJieKkyJia COREPKUT
Bemectso YU CJIO THGPUAHBIX . YHUCJI0 HETOJIIPHBIX
M YUCJI0 O-CBsI3ed .
op6uTasei KOBaJIEHTHBIX CBSI3el
ByTan a c
ByrtagueHn-1,3 b
12 Yucs10 aTOMOB YIJIepo/ia B MOJIEKYJIE
AnkagveH
HEePBOro NpeJCTaBUTEIA
KymynupoBaHHble 3
KoHblorupoBaHHbIE 4
N3ompoBaHHbIE 5

Yucsio aToMOB yrjiiepoJia B MOJIEKyJiaX IepBbIX Hpe/.'[CTaBPITeJ'Ieﬁ KyMYJIMPOBAHHBIX,
KOHBOTHPOBAHHBIX U U30/JIMPOBAHHBIX AJIKAZAUEHOB pa3HoOe. 06 bsICHUTE NPpHUYHNHY.
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Tema 3.8. HomeHk/1aTypa 1 H3oMepus ajIKaJHE€HOB

Kakyto cmpykmypuyto gpopmyny evl npednoxcume 0415 8eujecmaa, Ha3bwl-
8aemMo20 JUBUHUAOM?

Kak no-sawemy, Ha ocHoge kakoll HOMeHKAamypbl 0aHO HA38AHUE 3MO20
sewjecmesa?

Kak no-dpyzomy MoiCHO Ha3eambv 3mo gewecmaso, y4umsleas npasguaid
Ha38aHusl asnkeHos no MexcdyHapodHOU HomeHKkaamype?

HOMeHKJIaTypa AJIKAAUECHOB

[Ipu HauMeHOBaHUY HEPA3BETBIEHHBIX ANIKAIMECHOB HA OCHOBE MeEXIyHApOIHOM
HOMEHKJIATypPhI B HA3BaHUSAX COOTBETCTBYIOIINX AIKAHOB OYKBY «H» 3aMEHSIFOT OKOH-
YAHUEM «OUCH.

CH, - CH, - CH, CH,=C=CH,

MponaH MIpoNaareH

Ecnu B Ti1aBHO# 1ienu cozmepikuTcs Oonbine TpEX aTOMOB yIviepoaa, HyMeparus
BeIETCS ¢ TOTO KOHIIA, Kyaa OJMKe OfHa M3 TBOMHBIX CBs3CH. B KoHIIC Ha3BaHUS all-
KaJeHa TTOKa3bIBAIOT HOMEP aToMa yIiiepo/ia, ¢ KOTOpPOTO HaYMHAETCs IBOMHAS CBA3D
(MecTo MBOMHBIX CcBs3ei). Hampumep:

1 23 4 1 2 3 4
CH=C=CH—-CH, CH,=CH—CH=CH,
Oyranuen-1,2 Oyrannen-1,3
[Ipu Ha3pIBaHUM PA3BETBIEHHBIX AJIKAJAUEHOB 10 MeXyHapOAHON HOMEHKJIATY-
pe crienyer oOpaiiath BHUMaHHUE Ha MpaBUIla, IPUBEAEHHBIE HUKE.
1. B monekyne BbIOMpaeTcs camasl JUIMHHAs yriiepojiHas 1ernb (TVaBHas Ielb),
cojieprkailiast IBOMHbBIE CBSI3HU.

CH;=C~ CHy- CH=CH~—CH, CH;=C— CH;- CH=CH~ CH,

3 CH3
BO 68Mopom ciyuae npasuibHo cde./laH 6bl60p 2/106H012 yenu. Homoxwy umo, 6 omjauvue om nepeoco

cayddas, 60 6Mopom ciaydae yemaolpe amoma ymepoda HAX00SIMCsl npu O0BOUMbIX CEA3SIX.

2. Hymepaius aToMOB yIiepoja B INIaBHOM LEMM HAUUHAETCA ¢ TOrO KOHIA, KyAa
OJIMDKe OHA U3 IBOMHBIX CBI3EM.

1 2 3 4 5 6
CH;=C—CH;- CH=CH— CH,
-
CH,

3. B rmaBHOM 11enu NOKa3bIBAIOT HOMEP aTOMOB YITIEPOJa, K KOTOPBIM MpPHCOE-
JUHSIIOTCS PaJuKabl, YUCIO (OU-, TPU-, TETPa- U 1p.) U Ha3BaHUS PATUKAIOB, KO-
TOpBIE YUTAIOT OT MPOCTOTO K CIOKHOMY, B HA3BAaHHUH COOTBETCTBYIOIIETO alKaHa B
[JIaBHOM LIENTM OKOHYAHUE «H» 3aMEHSIOT Ha «OueHy» U YATAIOT HOMEp aToMa yIe-
poJia, c KOTOPOro HAYMHAETCS IBOWHAs CBA3b.




TEMA 3.8. Homenkiarypa u n3omepus ajikaueHOB

1 2 3 4 5 6
CH;=C~ CHy- CH=CH~ CH,

ci,
CH,

2-3THITeKcaareH- 1,4
Ecnu aBoitHbIE CBS3U B INIABHOM LIEMU HAXOASTCS HA OJIMHAKOBOM PACCTOSIHUU C

obonx KOHIIOB LI, TO HyMEpaluo TJIaBHOM eny NpoBOJAAT Ha OCHOBE BbIYyUYCH-
HBIX BaMU IIPpaBUJI Ha3bIBaAHW AJIKAHOB.

Hymepayuto npogo- Hymepayuio nposooam c Hymepayuro nposooam
0Am ¢ mozo Komya, mozo Konya, Kyoa onudice ¢ mozo Konya, 2oe
Kyoa 6ausice paouxal. npocmoti paouxai. bonvuue pazeemeneHuil.
CH,—CH, CH,
1 2 3 4 1 2 3] 4 8 7 6 5 4 3 2| 1
CH2=(|3—CH=CH2 CH2=(|3—C=CH2 CH3—(|:H—CH=CH—CH=CH—$—CH3
CH, CH, CH, CH,
2-metunOyraauen-1,3 2-metuin-3-otunbyraauen-1,3 2,2,7 — TPUMETHIIOKTaIUEH-3,5

upoko MoNb3yHTCsI UCTOPUUECKUMHI HA3BAHUSAMH aJIKaAMEHOB M UX IIPOU3-
BOJHBIX.

®opmyna Ha3Banue no MexnyHaponHoi Hcropuueckoe
COEIMHEHUS HOMEHKJIAType Ha3BaHHE
CH,=CH—-CH=CH, Oyramuen-1,3 JTUBHHUIT
CH,=C—CH=CH,
I 2-metmnOyraaues-1,3 H30TIPEH
CH,
CH,=C— CH=CH,
Cll 2-xnopOyraauen-1,3 XJIOpPOIIPEH
H3omepus

JlaHa cxeMa, oTpaarolas ankeHbl ¢ popmysnoit C4Hs.
CH,=CH—CH,—CH, (CcH 7 )
3\ /
/C - C\
/ H CH,
~ @@ -
@ CH~ CH=CH—CH,
Y
\ CH, - CH,
CH,=C—CH N
= H  H
CHS | S —
CocTaBbTe aHAJIOTUUHYIO CXEMY U /ISl aKaZiueHOB ¢ popmysioit CsHg.
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[Touemy usomepuio an1kadueHo8 Mol CpaBHUU C U3oMepueli aikeHos?
Kakas uzomepusi 803M0ox#cHA 8 AKAJUEHax?

Kak B AJIKCHAaX, B aJIkaJUCHAX TOXKE BO3MOXXHbBI U30OMEPU YITICPOAHOTO CKEJICTA,
HU30MCpHd PACIIOTIOKCHHUA I[BOfIHOfI CBsI3U, MCIKKJIACCOBas1i U30MCPHA, a TAKIKE I'CO-
MCTpHUYCCKas U30Mepus.

CTpykTypHAasi U30MepHUs 0 YIVIEPOAHOM Henu

CTpyKTypHasi U30MEpUsl M0 YIIIEPOIHON LENU HAYMHAETCS C MPEACTABUTEINS, B
MOJIEKYJIE KOTOPOTO HaXOAUTCS IIATh aTOMOB yIVIEPOAA.
CH,=CH—-CH=CH—-CH, CH2=(|Z—CH=CH2
neHraaueH-1,3
A CH,

2-metmnoyTaaues- 1,3

CTpyKTypHasi H30MepHUs 110 I0JI0KEHHIO IBOIHON CBA3HU

CrpyKTypHasi ©30MEpHS 110 MOJI0KEHHIO IBOWHON CBSI3U HAUMHAETCS C IIpecTa-
BUTEJIS, B COCTABE KOTOPOTrO HaXoAUTCs yeTbipe atoma yriaepoaa (C,Hy).

oyraauen-1,2 Oyramuen-1,3

Me:xkiiaccoBast H30MepHs

W3-3a opmHakoBoii 0011l GopMyIbl ajKaIHEeHOB H AIKHHOB UX MOJICKYIbI, COZIEp-
JKallue OMHAKOBOE YMCIIO aTOMOB YIIIEPOJIa, SIBJSIFOTCSI MEKKIIACCOBBIMH M30MEpaMHU.
MexKkIiaccoBasi H30MEpHUsl HAUMHACTCSI OT MEPBOTO MPEACTABHUTEISI TOMOJIIOTHYECKOTO
psizia — mporaueHa.

CH,=C=CH, CH=C—CH,
TMpomagueH IIPOITUH

I'eomerpuueckast (yuc-mpanc) nzomepust

I'eomerprdeckast n3oMepHst XapakTepHa TOJBKO JUTsi KOHBIOTHPOBAHHBIX M U30JIUPO-
BaHHBIX aJIKAJMEHOB. B KyMymMpOBaHHBIX aJjKaJMeHaX HE CYIIECTBYET T€OMETPHUYECKOI
n3omepnu. Kax 11 B ajnkeHax, €Ciy B alTka IrieHaX 3aMEeCTHTEIN aTOMOB YITIepOIa TIPH JIBO-
HOH CBSI3H pa3Hble, TO B 3aBUCHMOCTH OT UX PACHOJIOKEHHUS B ITPOCTPAHCTBE IO OTHOIIIE-
HUIO K IUIOCKOCTH T-CBSI3M BO3MOYKHA T€OMETPUYECKas (yuc-mpanc) A30MepHsl.

H H H H
\ / \ /
R c=C H c=C
\ / \ \ / \
ffffff c=¢€-—- H =€ H
/ \ / \
H H R H

yuc-u3omMep mpanc-n3oMep




TEMA 3.8. HomenknaTypa u n3oMepus ajJKkaJIueHOB

Ecnu Gonblime pagukaibl (aTOMbI WM TPYIIITBI aTOMOB), TIPUCOSIUHEHHBIC K
00oMM aroMam yriepoja, Ipy JABOHHOHN CBSI3M pa3MEIEHBI TI0 OJHY CTOPOHY OT-
HOCHTENIFHO TUIOCKOCTH TI-CBSI3H, & MaJIbIe PAJMKAaIbI (ATOMBI WITH TPYIIITHI aTOMOB)
— TI0 JIPYTYIO CTOPOHY, TO Takasi popMa Ha3bIBACTCS yuc-U30Mep, a eciiv OyJieT Hao-
0opoT, TO — Mmparnc-u3oMep.

oI Ondi

yuc-u3omep mpanc-u3oMep

I'paduueckre GopMysibl IPOCTPAHCTBEHHBIX U30MEPOB MEHTaAMeHa-1,3 moka-
3aHBI HIDKE:

CH,= CH\ /CH3 CH,= CH\ / H
/C = C\ c=cC
H H H \CH,
yuc-niearaauen-1,3 mpanc-nentaauen-1,3

V4
HaszsaHue coedunenuss CH,= CH — CH = CH, coaaacHo ..... 6ymaduen-1,3, a ..... e2o
OUBUHUL
Y nepsozo npedcmasumessi 2omos02uvecko20 psida A/AKAOUEHO8 ecmb Medic-
K/Aaccosblll U3oMep, HO Hem ... — u.
Coedunenue CH = C — CH — CH; s8a19emcs ... JusuHuUAA.
ME)KKJIaCCOBBIM U30Mep; CTPYKTYPHbIE H30MEPHI 0 YIJIEPOJHOH LEMH;

reoMeTpuyecKue (Yuc-mpaHc) U30Mepbl; CTPYKTYPHbIE H30MephI 110 M0JI0XKEHUIO
JIBOMHOM cBA3Y; MexxjyHapoZiHast HOMEeHKJIaTypa; HCTOpUYeCKOoe Ha3BaHUe

IIposepbme u3zy4eHHoe

2

1 [TokaxuTe 4MCJI0 aTOMOB yrjiepoJa ¥ BoAopoJa B MOJIEKyJie 6yTa,£u/1eHa-1,3.

A)4;6 B)3;6 C)4;8 D) 3;8 E)5;8

2 B MoJieKyJie KaKoro ajKaJIdeHa eCTb aTOM YIJIepO/ia, HAXOASAIIUICS B Sp° THGPUAHOM COCTOSTHUN?
1. AUBUHUI 2. U30IIpeH 3. mpomnaaueH 4. nentagueH-1,4
A)1,2 B)3,4 01,3 D) 2,4 E)1,4

3 | [louemy 6yTazsneH-1,3 Mo HCTOPUYECKHHM Ha3BaH AUBUHUIIOM?

4 | [loueMy aJIKeHbI, B MOJIEKYJ/IaX KOTOPBIX €CTh YEThIPE aTOMA yIJIEPO/ia, UMEIOT CTPYKTYPHYIO H30-
MEPHIO 110 YIJIEPO/IHOH 1IENH, A B aJIKa/IJMEHAX C paBHbIM YMCJIOM aTOMOB YIVIEPO/iAa HET 3TOT0 BUJA
nomepuu?

5 | OnpezenuTe 4YUC/I0 FTUGPUAHBIX OpOUTAIEH B MOJIEKYJIaX U30IPEHA.
A) 12 B) 14 0) 16 D) 15 E) 13
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HasoBuTe no MexayHapoZiHOM HOMEHKJIAType aJIKaZi€eH, OJyYeHHbIH 3aMelljeHueM B
MoJieKyJie 3-MeTHJI-2-U30IPONUINeHTajueHa-1,4 aToMma Bo0poia NP BTOPUYHOM aTo-
Me yryiepo/ia Ha MeTHUJIbHBIN pafiuKaJl.

7, 3aBeplINTE CXEMY.

TICPBUYHBIX= TPETUYHBIX=

Yucno arToMoB
yIJIepozia B MOJICKYJIe
2,3,3-tpumeTmirekcaauena-1,5

—

BTOPHUYHBIX=

8, OnpejesinTe paBUJIbHbIE (+) U HENPABUJIbHBIE (-) BBIPAXKEHUS JJis1 JUBUHHUIIA K U30IIPOIeHa

JuBUHUI Hzonpen
MexayHapoiHOe Ha3BaHUE
i mi

2-MeTun6yTaaueH-1,3
EcTb CTYKTYypHbBIe HU30MepPBbI [0 MOJI0KEHUI0 5 5
IBOWHOU CBSI3U
ECTb CTYKTYpHBIE H30MEPDI 110 CTPOEHUIO

> i mi
yIJIepOJHOY Lienu
EcTb reomeTpuieckue (LUC-TPaHC) 5 5
H30Mepbl

9, 3aBeplunTe TAGAULY.

I'paduueckas popmyna | HazBanue mo MexayHapogHOH

HCTOpPI‘{ECKOE Ha3BaHHeE
MOJIEKYJIbI HOMEHKJIaType

Hszonpen

CH,=CH—CH=CH,

2-xyopbyTtaaueH-1,3

10, CocTaBbTe CXeMY, OTPAKAWILYIO CTPYKTYPHYI0 U30MEPHIO B aJIKa/JUEHaX, U PaclIpe/esInTe
BellleCTBa, laHHbIE HIKE, B 9TOH CXEMe.

CH=C— CH3 CH=C=CH-CH; CH,=CH - CH =CH,
CH,=C=CH, CH,=CH-CH,- CH=CH, CHZ:‘C*CH:CHz
CH,

11; CpaBHUTE CTpOEHUE MOJIeKYJl 6yTajjueHa-1,3, neHTaaueHa-1,3 u neHTagueHa-1,4 u 3aBep-
HIMTe TabJIULLY, JAHHYIO HIKE:

Cnoco6HOCTb 06pa30BaHusI FeOMeT-

Ankappen pudeckoit (yuc-mparmc) nzomepuu (+/-)

[Ipynuynna

byranuen-1,3

[lenTaguen-1,3

IlenTaguen-1,4




TEMA 3.9. IHonyyenne u ¢pusnyecKue CBONCTBA AJKAIHECHOB

(12} HasoBuTe BemecTsa

CH,=C—CH,~CH=CH, u  CH,~ CH-— CH,—CH=CH,
CH,— CH, CH,— CH,

HecMmoTpst Ha CX0/ICTBO UX CTPOEHUH, 00'bSICHUTE NPUYUHY PA3HOTO YKCJIA aTOMOB yIyIeposa
B IJIAaBHOM LIETH.

Tema 3 .9- l'lonyqe}me )4 (l)nanecxne CBOMCTBa AJIKAJHEHOB

BbI u3y4ymsiv 06111e cioco6bl noJiydeHus ankeHoB. K aTum cnoco6am, B oc-
HOBHOM OTHOCSITCS IECHAPHUPOBAaHIE aJIKaHOB, leTU/ipaTalis CIUPTOB, 1erd-
JpOraJloreHUpOBaHHE MOHOTAJIOT€HOIIPOX3BOAHBIX aJTKAHOB.

Yuumuleas cxozcue ocobeHHOCMU A/1KeH08 U A/1KAOUEHO08, MOXCHO AU IMUMU
cnoco6amu noslyyams aakadueHbsl?

t, Kat. i

CH,~CH-CH,-CH, —""—» | 9 | +2H,
H H H H

CH,-CH-CH-CH, +2KOH,,, — ' * | ? | +2KBr+2H0

e T R L L
Br; HI Hi  Br

OcHOBbI8ASICL HA U3YYEHHbIX ChOCO6AX NOJIyYeHUsl a/KeHos, ohpedeaume, Kakue
gewyecmea Mozym noJly4amscsi 8 pesyabmame 0aHHbIX peakyull.

MMonyyenue

Kak n ajkeHbl, aJKaJueHbl MOIy4alOT B
HPOMBIIIJIEHHOCTH U B JlaopaTopuy, IJIaB-
HBIM 00pa30M, Ha OCHOBE PEaKLUM Jerujpu-
pOBaHHUS aJKAaHOB, JETHIPOraJOreHUPOBAHUS
raJoreHONpPOU3BOIHBIX aJKAHOB, AETHipara-
Lyel CIUPTOB.

B nmpoMbIILIEHHOCTH aJIKaJUCHBI MOJY-
YaloT CIEAYIOLUIMMH CIIOCO0aMHU:

1. Huponuzom negpmenpodykmos. B 310
BpEMsI aJIKaIMEHBI [10Ty4atoTCs Kak OOOYHbIE

Jle6enes Cepreii BacuibeBUY
(1874-1934)

HPOLYKTBL. Pycckuil XuMuk

2. Memooom Jlebeoesa. B 1932 roxny OCHOBHbIE Hay4YHbIE HCCIel0BaHUSA
C.B.JIebenieB npu mpoIyCKaHUM TMApPOB ITH- NOCBALLeHbI TOMMepU3ALHH,
JIOBOI'O CITMPTA HaJl HArPEThIM KaTaJIn3aToOpoM U30MepHU3alUU U TUAPHUPOBAHUIO
IOy Y1 6yTaI[I/IeH-1,3. ypaBHeHI/Ie IIpOTCKa- Henpe/e/IbHbIX yIJIEBOAOPO/OB.

HHS PEAKIMHU B OOIIEM BHIE MOKHO TIOKa3aTh Mlgystein, @ALELEEROIE (el
noJinMepu3anuei 6ytagueHa-1,3 B

HIDKECIIEAYIOIUM 00pa3oM. NPUCYTCTBUU HaTPHUA.
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2CH, - CH,— OH #CALO 20 oy _ CH _ CH=CH, + 2H,0 + H,

Kak BuaHO M3 ypaBHEHHs peakuuH, MoMUMO OyTaaueHa-1,3 momydaercs Bona
u Bozopoa. To ecTb, BO BpeMs peakUK MPOUCXOANT MPOLecC ACTHIPUPOBAHUS
JeTuIpaTalyH.

3. Jlecudpuposanue anxanos. l1pu BeICOKOI Temneparype B IPUCYCTBUN KaTaju-
3aTopa OT aJIKaHa OTIIETUISIFOTCS JBE MOJIEKYJIbI BOAOPOA Y MOIyYaeTCsl ajiKaJueH.

t, Kat.
CnH2n+2 ) CnH2n—2 + 2H2
Hampumep, campiM pacrpocTpaHEeHHBIM METOOM Mojiy4deHus Oytamuena-1,3
ABJISIETCSl KaTAIUTUUECKOE JernapupoBaHue #-OyTaHa B OBe cTraauu. B 310 Bpems
cHayaya o0pa3yeTcsi CMeCh aIKeHOB (cMech OyTeHa-1 u OyTeHa-2), a OTOM Tocie-
JYIOIIUM JIETHIPHUPOBAHUEM ToTydaeTcs OyTranueH-1,3.

t, Kar. |:CH2= CH—CH,— CHz} LS oy CH. CH=CH,

CH,-CH,-CH,-CH,—/~— H, CH— CH=CH—CH T
3 3
cMmech Oytena-1 u OyteHa-2

YPaBHGHI/IC MMPOTCKAOIINX peaKum‘/'I MOJXHO BbIPA3UTh B CIICAYIOIICM BUAC!

t, KaT.

CH, — CH - CH - CH, CH,=CH—CH=CH, +2H,
’H H‘ ’ﬁ ﬁ‘ Oyraauen-1,3

H-OyTaH

Wzonpen (2-metundyraaueH-1,3), oauH U3 BaXKHBIX MPEACTABUTEICH TOMOJIO-
THYECKOTO psifia aJIKaAMEHOB, MOJIYYaloT NETHAPHUPOBAHHEM 2-METHIIOyTaHa.

t, Kar.

CH;~CH-CH,—CH, "+ CH=C—CH=CH, +2H,
CH, CH,

B naGopaTopuu ajikajueHbl MOJy4alOT B OCHOBHOM IO CIICIYIONUM pPeak-
LUSIM.

1. Haepesanuem 0ueanoceHonpou3BoOHbIX AIKAHO8 CO CRUPMOBHIM PACEO-
pom wiénouu (Oecudpoeanocenuposanue). Bo BpemMs 3Tol peakiuu Hajo Oparb Ta-
KO€ TraJOreHONPOM3BOIHOE, YTOOBI B MOJICKYJIC aTOMbI T'aJOr¢Ha HE ObLIM HU MPH
OTHOM aTOM€ YINIepoAa, HU NPU COCENHUX aTtomax yriepoaa. Hampuwmep, npu Ha-
rpeBanuu 1,4-qubpomOyTana co cnupToBeIM pacTBopoM KOH momydaercs nuBu-
HWl. B ominuue oT peakuuii MojiydeHHs aJIKCHOB, B 3TOM peaklUUyd HA OJUH MOJIb
JIUTaJIOTeHOAIKaHa IEHCTBYIOT ABYMs MOJIsIMHE 11énoun. [Ipu mporekanuu 3Tux pe-
aKIM{ OT MOJIEKYJ IUTAIIOTEHOITPOMN3BOIHBIX AJTKAaHOB OTIIETUISIOTCS T10 JIBa aToMa
BOJIOpPO/Ia ¥ TAJIOTEHA, U B MOJIEKYIIe 00pa3yeTcs T-CBS3b.

(‘SHZ ~CH, - CH, - §H2 +2KOH,,, -—* CH,= CH - CH=CH, +2KBr +2H,0
Br Br



TEMA 3.9. osyyeHue u puznyeckue CBOMCTBA AJKAANEHOB

CxeMaTruuecku PCaAKIUIO MOXHO MMPCACTABUTL B TAKOM BUC!
CH, - CH - CH - CH,
T M

H' H | Br

| ——» CH,=CH-CH=CH, +2KBr +2H,0
K+OH HO- K
2. Jlecuopamayueil npedeibHuIX O08YX-

amomuvix cnupmos. Bo BpeMsi peakiuu

HaJI0 B3SATh TAKOW JIByXaTOMHBIN CIUPT, YTO-

Cnupmbl, 8 Co0Cmaes Komopblx 8xodsim
Ob1 ruapokcuibHble Tpynmnel OH He Obutn

dee 2udpoKcu/ibHble 2pynnbl, HA3bI8AKM-

HU TIpY OAHOM M HU IIpH COCEIHUX aTOMax cs1 dgyxamomHbimu. TIpocmeliwum npeo-
yriepoza. Ilpu marpesanun cnupros 10 140- cmasumesem 08yXamMOMHbIX ~ CNUPMOB
180°C B mpHCYTCTBUM KOHIIEHTPUPOBAHHON AGNAEMCA SMUAEHEAUKON.
CEPHOI KHUCIOTBI OT MX MOJICKYJ OTIICILIS- ‘CHz—(‘sz
eTCsl MOJICKYJIa BOJIBI (BHYTPUMOJICKYIISIpHAsT OH OH

neruzaparaiys). B pesynsrate peakiuu 00-
pa3yercst T-CBS3b U €€ YHUCJIO PABHO YHUCIY MOJIEH OTIIEIIEHHOM Boabl. [Ipy BHYTpH-
MOJIEKYJISIPHOW JErHapaTaliuy JBYXaTOMHBIX CIMPTOB OTIIEIISIOTCS JABE MOJIEKYIIbI

BOJIbI, B MOJIEKYJIe 00pa3yeTcs JABE T-CBSI3U H MOTYYaeTCsl ajIKaIHeH.
140-180°C, H,SO,
CH,-CH-CH-CH, 22 omn) CH,=CH-CH=CH, +2H,0
OH H H _HO Gyramer-1.3

oyranmauon-1,4

Pduznyeckue cBoiicTBa

B roMmonoruueckomM psay ¢ yBEIMYEHUEM MOJEKYISIPHOM MACChl ajlKaJIUEHOB
YBEJIUYMBACTCS MX IJIOTHOCTh M TeMIlepaTypa KureHus. [Ipu 0ObIUHBIX yCIIOBHU-
sx Oyrammen-1,3 ras3, a 2-meTuinOyTaaueH-1,3 — jgeTydas KUIKOCTh. AJIKaIHCHBI
HE pPacTBOPSIOTCS B BOJIE, HO XOPOIIIO PaCTBOPHMBI B HEMOISIPHBIX OPTaHUIECKUX
pactBoputensx. byranuen-1,3 u ero roMoi0ru OKa3bIBalOT BPEJHOE EUCTBUE HA
LEHTPAJIBHYI0 HEPBHYIO cHCTeMy. [ a3000pa3Hbie aaKaIueHbl Pa3apaxaroT JIbIXa-
TENbHbBIC MTYTH.

7
H3zonpeH npu 06bIYHbIX YCAOBUSIX ..., A QUBUHUA — BEUECMEBO 8 ..... COCMOSIHUU.
Ilpu nponyckaHuu napog 3mu./08020 chupmd HAO HAZpemblM Kama/au3amopom
npomekaem u peakyus .... U dezudpamayuu, 8 pe3ysabmame 06pazyemcst OUSUHUL
Imo Haswvieawm ... .
Ilpu peakyusix ..... du2a102eHONPOU3BOOHBIX AIKAHOB U NPU ..... NPEOeNbHbIX 08YXa-
MOMHbIX CNUPMO8 MO2YM NOAYYUMbCS AJAKAOUEHbI.

JIETU/IpOraJIoTeHUPOBAHUE; IETUPaTaLIU; Ta3; XKUJKOCTh; IETUPUPOBaHUE; Me-
ToJ, JlebeseBa
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S

Ilposepbme u3y4eHHoe

1 OnpejenuTe BellleCTBa, HAXOASAIHECS IPU 0ObIYHBIX YCOBUSAX B )KUJIKOM COCTOSTHUU.
1. 6yraguen-1,3 2. TIeHTeH-2 3. 2-metunbyragues-1,3 4. 6yTaH
A)1,2 B) 3,4 023 D)2, 4 E)1,4
2 OT KaKoro BelLecTBa He [0J1y4aeTCsl AUBUHUII?
A) 2-metunbytan B) 1,4-pubpombytaH C) aTuiaoBbll cnupT D) 6yTanauos-1,4 E) 6yran

CpaBHI/ITe TeMIepaTypbl KUII€EHUA U30IIpeHa U JUBUHUJIA U 060CHyﬁTe CBOHU MBICJIH.

4  ToyeMy npu B3auMozielcTBUM 1-6poM6yTaHa co CIUPTOBBIM PACTBOPOM I'MIPOKCH/IA Ka-
Jus He obpasyeTcs ankaaneH? Kakoe BelecTBo sAB/Is€TCSA NPOJYKTOM 3TOH peakLuu?

5, Kakoe MakcMMasIbHOE KOJIMYECTBO MOJIEH JUBUHHUIIA MOXKHO MOJIYYUTb U3 3THI0BOIO
cnupTa Maccoi 18,4 r?
A)0,1 B) 0,2 C)0,4 D) 0,5 E)1
6, CKOJIbKO JIUTPOB (H.y.) BOAOPO/IA BbI/IEJISIETCs PU MOJHOM MpeBpallleHUH 2 MoJiel 6yTaHa
B JIMBUHUJT?
A) 112 B) 44,8 C) 224 D) 67,2 E) 89,6

7 PacnpeaenHTe BbIpa*KeHU 110 CXeMe.

[ﬁyTaHJII/IOH-lA 140180, H:S0uom, 1,4-mumetnntyran + 2KOH, —‘*}

(cnpr)

e T e i a—

1. [lonyyaetcsa 6ytaauneH-1,3 2. Peakuus ferujpaTtanuu
3. llonyyaercsa Boja 4. Peaknys AeruiporajoreHUupoBaHUs

8 Onpe/:[eJmTe COOTBETCTBHUE.

IIpodykmol peakyuu Peakyuu
1. Anken a. CH,Cl— CH, - CH, - CH,C1 + 2KOH |~ ——>
2. Ankasimen b. CH,Cl- CH,~ CH,~ CH, +KOH_  —'

(crupt)
¢. CH,Cl — CH,Cl — CH, — CH; + Zn ——>
d. 2CH; — CH,Cl + 2Na ——>

¢. 2CH; — CH,OH 425°C, Al,05, ZnO N

9 33BepU.II/ITe CXeMy COIVIaCHO HUXellpuBeJeHHbIM BbIpa*KeHUAM.

Peakuus

ITomyuaercs Tlomyuaercs Iomygaercst Iomygaercs Tonyuaercs Iomydaercs
aJIKeH AIIKAINCH ajKeH aJka{HeH aNKeH aJIKkaJIHeH

I I I I I I

SN | N | | | |




TEMA 3.10. XHMHYeCKHe CBOMCTBA AJIKAHEHOB

1. meruapupoBaHue 2. 6ytaHos-1 —»6yTeH-1

3. 6yTaH—0yTagueH-1,3 4. 1,4-nu6pombyTaH—6yTanueH-1,3
5. 6yranguosn-1,4—6yraguen-1,3 6. 6yTaH—>0yTeH-1

7. merujparanus 8.2,3-1ubpoM6yTaH—>6yTeH-2

9. AeruaporajioreHnpoBaHue

10, Tlpu mosiydeHUM AMBUHUIIA B [IBE CTAZIMU KAaTAIUTHYECKUM JIeTHIPUPOBaHUEM H-OyTaHa CHadaIa
o6pasyeTcsi CMech JIBYX a/IKeHOB (6yTeHa-1 1 6yTeHa-2), OCIeYIOIUM Jerd[PUPOBaHUEM TOJTY-
yaeTcs GyTagueH-1,3. CocTaBbTe CTaIMK PeaKLMH MOTyYeHH s U30IpeHa U3 2-MeTHIOy TaHa.

140 - 180° C, H,SO, comn)
7

11, STHJIOBBIM COUPT

425" C,ALO;,Zn0

3THJIOBBIA coupT

CpaBHMTe peaKLMy 1 onpesie/IMTe UX OTJIMYMTe/IbHble CTOPOHBL O60CHYHTe CBOM MBIC/IH.
12! Kak mensercsa Bo Bpems peakuuu CH,Cl - CH, — CH, — CH,Cl + 2KOH,,, ., ——> uucio

MepBUYHBIX aTOMOB yTJIepo/ia, THOPUIHBIX OPOUTAIEN U 0-CBA3€l B MOJIEKYJIaX OpraHHU-
YeCKUX BellecTB?

Tema 3 . 1 O . XUuMH4YeCKHe CBOMCTBA AJIKaAUECHOB

E[ B moBceiHEBHOM >KM3HU Bbl BCTPEYAETECh C HEKOTOPBIMU IPeAMETAMU —
PE3WHOBBIMU IIMHAMU, PE3UHOBOW 00YBbIO U T. 1.
Ymo bl 3Haeme o Xumu4eckoM cocmase 3mux npedmemos?
Kak mooicHo ux cunmesuposamsu?

ﬁ,
Bbl M3y4usiu, 4TO ajKeHbl 06eCIBEYHMBAIOT 6POMHYI0 Bogy U pacTBop KMnOy,,
Y MOXKeTe HalKucaTh ypaBHEHUs MPOTEKAIOIUX PeaKI Ui,
Kak evl dymaeme, mozym Au asnkadueHbl obecysedusams 6POMHYI0 800y U
pacmeop KMnO,?
Hcnosabsysa 3akoHomMepHOCMU, U3yveHHble 8 meMe a/KeHbl, hocmapailimecb
3asepuwiumy HuUdce npusedeHHble CxeMbl peakyull.

CH2: CH-CH= CHZ + Br2 -
CH,=CH-CH=CH, + HBr—
CH2: CH-CH= CH2 + 2Br2 -

W3-3a Hanmuuusi 1BYX JBOMHBIX CBS3CH B MOJICKYJIaX ajKaJMCHOB OOJBIIMHCTBO
X XUMHUYECKUX CBOMCTB (MIPUCOCTUHEHUE, OKUCICHUE U TTOJTMMEPU3AIIHS) TOXO0KHI
C XMMHUYECKMMHU CBOMCTBAMHU alikeHOB. Ho XxuMHuecKkue cBOMCTBA CONPSIKEHHBIX ajl-
KaJIMCHOB OTJIMYAIOTCS HEKOTOPBIM CBOcoOpasueM. [IpuunHOi 3TOro sSBIsSETCS Ha-
JIMYUE JIeJIOKAJIM30BAaHHOM T-CUCTEMBI B MX MOJIeKylaxX. PaccMOTpUM XUMHUYECKHUE
CBOMCTBA COMPSIKEHHBIX aJIKaIMEHOB.
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Peakuun NMPpUCOCANHEHUSA

Kak u ankeHsbl, alKaueHbl TOXKE TPUCOCIUHSIOT BOAOPO/I, TAJIOTCH, TaJIOT€HOBO-
JIOpoJ1 ¥ Boty. B ominyme oT ajkeHoB, 1 MOJIb alikaineHa MAaKCUMAJIbHO TIPUCOE/INHSI-
et He 1 MoJtb, a 2 Mot Mmostekys tuna X, (H,, ['an, — Cl,, Br,) wmn HX (H-Tan, H-OH

u 1p.).
CH,=CH—-CH=CH, + 2Br,— ‘CHZ - ‘CH - ‘CH - C‘H2
Br Br Br Br
Ilpucoenuuenue monexyn tuna HX Kk ankagueHaM NpOTEKaeT MO MpaBUILY
MapxroBuukoBa. Hanpumep:
CH=CH—CH=CH, +2HBr —— C‘IH2 — (‘SH - C‘ZH — C‘H2
H Br Br H

Bo Bpems peakuuu conpsiKeHHBIX allkaJIMEHOB ¢ Mojekyjamu tuna X, 1 HX B
MOJILHOM OTHOIIeHHH 1:1 00pa3yroTcs /1Ba pa3HbIX MpoaykTa. Harnpumep, B pe3yib-
Tare peakuu 1 monsa OyramueHa-1,3 ¢ 1 monem Br, o6pasyercs u 3,4-nubpomOy-
TeH-1 (npucoedunenue 6 nonodicenuu-1,2) n 1,4-muOpoMOyTeH-2 (npucoedunenue 6

nonooicenuu-1,4).
CH,=CH—CH=CH, + Br,

(‘3H2 — (‘ZH —CH=CH,
Br Br

MIPUCOCANHECHUE B HOHO)KCHI/II/I-I,Z

CH,=CH- CH=CH, + Br, CH, - CH=CH - CH,

Br Br

TIPUCOCANHEHUE B HOJ]O)KeHI/II/I-l,4

[Ipu nmpucoennHeHnN B onoxeHnu- 1,4 B Mosexyne Oyraauena-1,3 pa3ppIBaioT-
cs1 00e T-CBA3H (M-CUCTEMa) U aTOMBbI OpOMa MPUCOESIMHSIIOTCS K IEPBOMY M UETBED-
TOMY aTtomMaM yriepoaa. B monekyne cBOOOAHBIE JIEKTPOHBI BTOPOTO U TPETHETO
aroMa yriepoaa o0pa3yroT MeKAy STUMH aTOMaMHU TT-CBSI3b.

CH,=CH—- CH=CH, + Br, CH,-CH-CH-CH, CH,-CH=CH-CH,
| Kr \ \ |
Br Br Br Br

Bo BpeMs peakiiuu CONpsKEHHBIX alIKaJIUEHOB ¢ MoJieKyJamu Tumna X, u HX
B MOJIbHOM OTHOIIEHHUH 1:1 BBIXOJ MPOAYKTOB MPHUCOEANHEHHS B TTOJTOKEHUSIX-1,2
u -1,4 3aBUCHT B OCHOBHOM OT TeMmIiieparypsl. lIpu moBbIIeHnn TeMrmepaTypsl
(t > 40% BBIXOX MPOAYKTA MPHUCOECIUHEHNS B TIOJIOKEHUH-1,4 a IPH TMOHMKEHUH
(t < 0% BBIXOA MPOAYKTA MPUCOEAMHEHUS B TIONOKEHUH-1,2 yBennuuBaroTcs. B
OpraHWYEeCKOW XHWMHH, €ClIi B Pe3yJbTare peakluyd OJHOBPEMEHHO 00pasyloTcs
HECKOJIBKO BEIIECTB, TO YPaBHEHNE PEAKIIMH 3aIUCHIBAIOT 110 BBIXOy OCHOBHOTO
MpoAyKTa. PaccMOTpuM HECKOIBKO MMPUMEPOB.

2 3 4 t> 40°C, kar.

1
CH=CH-CH=CH, + H, CH, - CH=CH - CH,
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2 3

1 4 0
CH,=CH— CH=CH, + HC] =4€ .,

CH, ~ CH=CH - CH,
Cl

2 3

1 4 0,
CH,=CH— CH=CH, + HCl —=%C .

CH,~CH - CH=CH,
Cl

Peakuusi ropeHUs ¥ OKHCJIEHHS

AJNKamrieHsl B TIPUCYCTBHH KUCIopona ropsaT ¢ oopaszoBanmeM CO, u H,O. Oobmiee
ypaBHEHHE PEaKINU MOJHOTO TOPEHHUS AITKaJIMCHOB MOKHO TOKa3aTh CIICAYIONIUM 00-
pazom:

CH, , + %02 — 5 nCO, + (n-1)H,0

n

Ecnu Ha ankaaueHbl B HEUTPaIbHOM WK C1a00IIeTI0uHON cpe/ie TIOICHCTBOBATh
cnabeM pactBopoM KMnO,, To peakiust IpOTEKaeT IMPU OOBIYHBIX YCIOBHIX. Cpasy
e mncuezaer (uoneroBas okpacka pactBopa KMnO, n monygaercs ocagok MnO,
Oyporo 1BeTa. DTO peaknus, Kak U ISl IPYTUX HeTpeeNbHbBIX YIIEBOAOPOAOB, IS
aJIKa/INEHOB SBIISIETCS peaKIiel OrpeeeHusl.

Peammﬂ MNOoJTUMEPHU3aAUHU

OnbITHBIM My TEM GBLIO ONPeeIEHO, YTO MPOJLYKTOM pasJioKeHUsI MaKpoMoJie-
KyJ1, SIBJISIIOL{MXCS] OCHOBHOM YacTbl0 COKa reBeM (pacTéT B OCHOBHOM B lleHTpasib-
Ho¥i 1 I0xHO# AMepHKe), iBJIsieTcs U3onpeH. To eCcTb, 3TH MAaKPOMOJIEKYJIbI SBJISA-
I0TCSL IPOAYKTOM IOJIMMEpPU3aLMH U30IpeHa. A TaKKe 6bLIO ONpefesieHo, YTO B
MakpoMoJiekyJiax —CH,- rpymnmnel pacnosiaratoTcsi B IpOCTPaHCTBE 10 OAHY CTOPOHY
10 OTHOLIEHHIO K aTOMaM YIJIepo/ia NPy JBOWHOM CBSI3H.

—CH,, ,CH,— CH, ,CH,— CH,, ,CH,—
/C= C\ /C= C\ /C= C\
H,C H  HC H HC H

Kak evl dymaeme, kak coeduHeHbl MO1EKY/Ibl U30NpeHa dpye ¢ dpyeoM 8 coke depe-
8a zeseu: 8 1,2- uau 1,4 - noaoxceHuu?

Ipedaoxcume ypagHeHue peakyuu nOAUMEPU3AYUU U30NPEHA.

Kakoe seujecmso o6paszyemcs npu noaumepudayuu JUBUHUAA NO IMOMY Kce npa-
suny?

AJIKaJTMCHBI, KaK U aJIKeHbI, BCTYIAIOT B PEaKIMI0 noimMmepu3saruu. [lomydeH-
HBIC TIPU 3TOM TIOJIMMEPBI HA3BIBAIOTCS KayuyKamu. PaccMOTpUM peakInio oiuMe-
puzanuu OyragueHa -1,3.
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1 2 3 4 1 2 3 4 ¢ Kar.
. + CH,=CH-CH=CH, + CH,=CH-CH=CH, + .. —b&&,
1 23 4 1 23 4
— .+ “CH,~HC;CH-CH,~ + —CH,-HC;CH-CH, - + .. —

1 2 3 4 1 2 3 4
—~ .. -CH,-CH=CH-CH,- CH,-CH=CH - CH, -

VYpaBHEHHE peakuny B COKPAILEHHOM BUE BBIPAKAIOT CICAYIOIUM 00pa3oM:

t, Kat

nCH,=CH— CH=CH, (—CHZ— CH= CH—CHz—)

n

‘YpaBHEHHS peakIfii MOIMMEPHU3aIi U30MPEHa U XJIOPOTPEHa BBIVIIAT TaK:

nCH,=C~ CH=CH, ™ | —CH,— C=CH—CH;-
CH, CH, n

MOJIMH30TIPEH
(M30TIPEHOBBIH KayuyK)

nCH2=(|:—CH=CH2ﬂ» ~CH;~ € =CH—CH;-
cl Cl "

MOJIMXJIOPOTIPEH
(XJIOpOTIPEHOBBIH KaydyK)

Kayuyku, rosy4eHHbIe Ha OCHOBE 9THX PEaKI[nii, Ha3bIBAKOTCS CHHTETHYCCKIMHU Kay-
yykamu. B cocraBe Makpomoriekyi kaydayka —CH,— MOTyT pacronararbCsi B IPOCTPAHCTBE
10 pa3HbIe CTOPOHBI TT0 OTHOIICHHUIO K aTOMaM yIIepo/ia [Py JBOMHOM CBSI3H, TO €CTh 00-
JIAJIAk0T yuc- ¥ mparnc- popmMamu. CHHTETUYECKUE KaydyKH COCTOST M3 CMECH 3THX (hopM.

(- CH,— CH=CH—CH,-),

nonubyTaueH
—CH / CH,— —CH \ / H
/C = C\ /C = C\
H H n H CH— ln
yuc-popma mpanc-popma

(~CH,—C=CH—CH:),

CH,
TMOJIMU30TIPEH
~CH,  ,CH- ~CH,  H
Cc=C Cc=C
/ \ / \
H.C H n H,C CH— ln

yuc-hopma mpanc-popma
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(—C&—?:CH—CH;L

Cl
TOJIUXJIOPOIIPEH
—CHq\ /CHI— —CHz\ , H
/C = C\ /C = C\
Cl H n Cl CH,— ln
yuc-popma mpanc-popma

OcHOBHas 4yacTh COKa JIepeBa reBeu, pacTyIIero B TPOMMYECKHX Jiecax AMEpHUKH,
COCTOUT TOJIBKO W3 IMC-TIOJUM3ONPEHOBBIX Makpomonekyda. Ecin MoHoMepHbIe
3BEHbSI B MaKpOMOJIEKYJIE PacCIIOJIOAKEHb] B ONPENEICHHON 0CIEN0BaTeIbHOCTH, TO
TaKue I0JIUMEPBl HAa3bIBAOTCS CMepeopezyapHbiMu IOTUMEPaMU.

CH,  ,CH~-CH, ,CH-CH,  CH,
c=C c=C c=C
\ / \ \
H,C H  HC H  HC H

4

3HaueHHe C/I0Ba «Kay4dyK» — 3TO CJIE3bl AepeBa. MecrT-
HbI€e XKUTeNN AMEPHKH U3 KaydyKa U3rOTaBJIMBAJIM PAa3HYIO
OBITOBYIO IIOCYZly U BOJOHENIPOHMI[aeMble MaTepuaibl. OHU
M3roTaBJIMBAIN U3 KayuyKa MS4H, KOTOPBIMH I10JIb30BAJINCh
NPU PA3/IMYHBIX UTPax. ITH MSIYU ObUIN TSDKesIee KOXKAaHHbIX,
HO, yZ1apsIfiCh O 3eMJII0, BBICOKO MO/CKAKUBAJIM B BO3JyX. Bo
BpeMeHa OTKpbITUS AMepuky KosiyM6 mposiBUsI MHTepec K

NPUPOSHOMY Kay4dyKy.

Takue CBOHCTBA, KaK MAaCTUYHOCTh, H3HOCOYCTOMYHBOCTD, BOJIO- U Ta30HEIPOHHU-
1IAEMOCTb Y MPUPOIHOTO KaydyKa OOJIbIIe, YeM y APYTHX KaydyKOB, M 3TO CBSI3aHO CO
CTEpEOPETYIISIPHBIM CTPOCHHEM €T0 MAKPOMOJICKYJIbL.

[pomyKimK, U3rOTOBJICHHBIE U3 Kay4yKOB (HAIPUMEp, KAJIOIIH, BOJOHEIPOHHIIAC-
Mast OJICK/Ia U JIP. ), HE HaXOJISIT MPUMEHEHHUS B XOJIOHYIO U JKapKy0 Toroy. Tak Kak rmpu
MOBBIILIEHHON TEMIIEpaType KaydyK CTAHOBUTCS MATKUM U JIMIIKAM, & HA XOJIOAE — TBEP-
JIBIM ¥ XpYTIKUM. J[J1s1 yCTpaHeHusI 3THX HEIOCTATKOB KayuyK HarpeBaroT ¢ CEPOH JI0 TeM-
nieparypsl 130-140°C. I1pu 3TOM pa3phIBalOTCS T-CBSI3H AIEMEHTAPHBIX 3BEHBEB, H aTO-
MBI CEPBI COSMUHSIFOTCS TI0 MECTY HEKOTOPBIX JBOMHBIX CBs3CH (—S—S — mucymbhuaHbIi
MOCTHK) U KaK ObI CIIMBAIOT MaKPOMOJIEKYIIBI JPYT € APYyroM. B pesysbrare 3toro nomy-
YACTCSI CLULUMbLIL NOTUMED, OONATAIONIHI BRICOKUMH (DH3UKO-MEXaHUIECKUMHU CBOWCTRA-
MH (BBICOKAs AIACTUYHOCTh, CTOMKOCTh K M3HOCY, K arpeCCUBHON XUMHUYECKHUIT cpeie, K
pactBoputessiM 1 Jp.). [Iporiecc coeMHEHMsI Cephbl ¢ KaydyKOM Ha3bIBACTCS peaxyuell
sykanuzayuy. Peakiyio ByTKaHU3aIMK KaydyKa MOKHO ITOKA3aTh B CIIGAYIOIIEM BHJIE:




11T PA3JEJI HENPEJAEJBHBIE AIM®ATUYECKHUE YINIEBOAOPObI

S

_—CHCH=CH-CH;~—___ ~_ —— —CH-CH-CH-CH—
+nS,t ? ;
_—CH,~CH=CH-CH,— CH,~CH=CH-CH,~. ———— — CH,~CH—-CH—CH;—— CH,—CH—CH-CH;~
S S
$ 5
_—CH,—CH=CH— CH,— CH,— CH=CH— CH,—~_ —CH,—CH—CH—CH,———CH,~ CH— CH—CH,—~
KayuyK ‘ pes3unHa

IIpu BynkaHM3aMM KaydyKa IOJIy4a- @
€TCsl pe3HHa. Pe3suHa oTiaryaeTcsi BBICOKOM
CTOMKOCTBIO W TPOYHOCTBIO IO CpaBHE- Pe3uHbI MCNOJIb3yHOTCA B OCHOBHOM
HUIO ¢ KaydyKoM. Eciii Bo Bpems mporiec- B IIPOM3BOACTBE LIMH aBTOMOGHUJIEH N
ca ByJIKaHU3aIUK T00aBUTH OOJIBIIIE CEPBI, APYTMX DESHHOBBIX M3fieNuit. JGOHMT
HCII0JIb3YeTCA KaK 3JIEKTPOU3O0JIALUOH-
YyeM HeoOXOIUMO UISl TTOJy4EHUs PE3UHBI, ;
. HbIKM MaTepHha/l B 3JIEKTPOTEXHHKe, a
TO TOJTy4aeTcs TBEPOE HEANTACTHUHOE Be- TaXe U3 HEro M3rOTOBJMBAIT KOPIyca

IIECTBO — DOOHUT. aKKyMyJNSTOPOB.

7

AsikadueHbl, KAk U a/KeHbl, CMynawm 8 peakyuio ... ¢ 8000p0doM, obecyse-
yugawm ... . Peakyus coeduHeHuss duBUHUIA C X/10p0800J0POJOM npomekaem no
npasu.sy MapkosHukosa 8 ..... . B pesyabmame peakyuu npucoeduHeHus K MojeKy1e
JuBUHUAQ ..... 00HOU Mo/eKYbl 6pomosodopoda noayuaemcsi moaekyaa 1-6pomey-

meHa-2. [IpupodHbIll Kayuyk s6.5emcst NpoOOYKmMoM ..... uzonpeHa. [loaumepuszayueti
a/KkadueHo8 NOAYHAM ....., d NPU UX ..... NOJYUAOM PE3UHY.

CoeJMHEHUE; BYJIKAHU3al U, IPDUCOEeJUHEHUE B MoJI0KeHuu-1,2;
npucoejuHeHrue B MOJIOXKEHUH-1,4; Kay4yK; IIOJIMMepHu3alus, 6p0MHaH BOZa

Ilposepbme u3zy4yeHHoe

1 Kakoe BeleCTBO ABJIAeTCAd MOHOMEPOM ITPUPOAHOTIO Kayqylca?

2 Kaxwue BemecTBa npu 06BIYHBIX YCI0BHUAX 00€CLBEYUBAIOT GPOMHYI0 BOLY?
1. nponax 2.nvMBUHWUA 3. 1mponeH  4.3TaH
A)1,2 B) 3,4 01,4 D)2,3 E)1,3
3, BomimyHMe OT MOMM3TUIEHA JUBUHHIJIOBLIH KayqyK N0/IBepraeTcs ByJIKaHu3aud. O6bACHUTe
[IPUYHHY.
KakyMu 061MMH CBOHCTBAMU 06J1aAI0T aJIKEHBI U aJIKaJUEHbI?
5, BBIYMCINTBH MaKCUMasIbHYIO Maccy 6poMa, KOTOPbIHA MOXeT IPUCOeAUHUTBCA K 27 T
JIMBUHUIIA.

06BEM KHCI0PO/Ia, 3aTPpavyeHHbIN

AnxanueH 06BéMm (HY), 21 Ha ero roperme (Hy.), 4

X(ras) a 5,5a

OnpepenuTte oTHowenne m(C) : m(H) B coctase X.
A)4:1 B)8:1 C)15:2 D)9:1 E)11:2




TEMA 3.10. XuMHYecKHEe CBOMCTBA AJIKAJIHEHOB

7 Orlpe,uem/ITe COOTBETCTBHUE.

Peakyuu npucoeduHeHusi dusuHuaa IIpodykmeol peakyuli npucoeduHeHus
1. [IpucoeHeHME B MOJIOXKEHUH-1,2 a. CH;— CH=CH - CH;
2. [IpucoesuHeHue B MooKeHUU-1,4 b. CH,Br— CH = CH — CH,Br

¢. CH;— CHBr—CH = CH,

d. CH3 —CH=CH- CHzBI'

c. CHzBr— CHz —~CH= CHZ
8, 1 mosb nsonpena + 1 Mosb H, — % 5%

80°C
1 mosib u3onpena + 1 Mmosib Br, ——> Y

80°C
1 Mosb auBUHMIA + 1 Moib HBr ——— Z

BrnumuTe BeuectBa X, ¥, U Z B MycTble sUeHKU TabGINLbL

O6paszyem yuc-mpaHc usomepel He o6pasyem yuc-mpaHc usomepos

425°C, Al,O5,Zn0O + Br,,1>40°C
9, C,H,OH L0LI0_y Bty

~(2H,0tH,)

Hanuuure YpaBHeHUA pea}cum‘/'l, COOTBETCTBYHOLIUX CXeMe.

10, 3aBepuiuTe cxemy.

Yucnno Moneit Kuenoposa, HoTpauyeHHOTo Ha MOI-
HOe cropanue 1 MoJist yrieBos0po/ia, B MOJIEKyIie
KOTOPOTO HAXOIHUTCS /7 aTOMOB YIJIeposia

{ AJkan } [ AnkeH } [ AJKanueH }

| | |
| ) ) | |

m [IpessioxkuTe cxeMy NoJlydeHHs OyTajueHa-1,2 B IByX CTafiuAX U3 OyTazueHa-1,3.

@ MakpoMoJieKyJ1y KaKOTO BellleCTBa MOXXHO MOJIYYUTh MTOJHBIM I'MIPUPOBAHUEM JUBHUHU-
JioBOro Kayyyka? O60CHyITe CBOM MBIC/IH.
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Tema 3.1 1. romonoruueckwuii pAA aJIKUHOB, rpadpuYecKue
¢dopmysibl M IPOCTPAaHCTBEHHOE CTPOEHUE UX MOJIEKYJT

| ZI Bbl 3HaeTe, 4TO a/IKa/[MeHbI U AJIKWHbI, COJIepKall[ie OAMHAKOBOE YUCJIO aTo-
MOB YIJIEPOAa, SIBISIOTCSI U30MEPAMU.

Kak bl dymaeme, kakoli obujeti hopMy/101i MOHCHO 8bIpa3UMb COCMAB AJIKUHO8?

Kak mocHO omauyums cmpoeHue aaKuH08 om cmpoeHust opy2ux ye/a1e8000po-
dos (a/1KaH, ankeH U ai1KkadueHos)?

CKO/IbKO amoMo8 y2/1epoda Moxicem co0epicamuCsi 8 MoJeKy/ie hep8ozo npeo-
cmasumest aaKuHo8? O6ssCHUMe NPUYUHY.

Ilo Meswxcoynapoornotl HomeHKkaamype y2ie000podbl ¢ OMKPbIMOU Yenvio, 8
MONEKYIAX KOMOPLIX MeHCOY AmoMamu yernepooa umeemcsi 00HA MpOUHAs C653b
(— C = C —), nazvisaromes ankunamu. OOmas GopMysia alKHHOB, B MOJIEKYyJax
KOTOPBIX COJIEPIKUTCS 1 YUCIIO aTOMOB yIiiepoja, Beipaxkaercs dopmynoit C,H,, .
Hawnbonee mpocTeiM TpeicTaBUTEIEM ATOTO Kitacca siisercs aneruned (C,H,). 1
MO3TOMY aJIKHHBI Ha3bIBAIOT yenegodopodamu psaoda ayemuiena. Huke TaHbl HEKO-
TOpPBIE WIEHBI TOMOJIOTMYECKOTO PSIa ATKUHOB.

Dopmyna aJKrHa Ha3Banue ankuna
C,H, OTuH (areTUICH)
C;H, IIponun
C,Hg bytun
CsHg IlenTns u mp.

X

B MosieKyJie a30Ta MeX/y aTOMaMH a30Ta, a B MOJIEKyJie alleTHJIeHa MeX/ly aTo-
MaMH yI/Iepojia UMEeeTCsl TPOHHAs CBA3b.

Ilpu yuacmuu Kakux op6umadeii npoucxodum o6pasosaHue Xumu4eckux cesizell
8 Mo.ieKy/e azoma?

CKO/IbKO 0- U CKO/IbKO TI-c8s13ell 8X0051m 8 cocmas mpotiHoll cesa3u?

Kakumu cxosxcumu u omauvumenbHolMu 0C06eHHOCMAMU 06.1a0darom 06pazosaque
cesizell 8 MOJIeKyAax ayemuJsieHa u azoma?

Kak eb1 06B51cHUMeE 06pazosanue cesiseli 8 MoeKyae ayemuieHa?

PaccmoTpuM npocTpaHCTBEHHOE CTPOSHHE MOJIEKYJT aJIKHHOB HA IpUMeEpe  1ep-
BOTO MPEACTABUTENSI TOMOJIOTMYECKOTO psijla — alueTHieHa. B MoJekyne aueruie-
Ha KaXXIbI aToM yrieponaa B BO30YKIEHHOM COCTOSIHUU Ha MOCIEIHEM dHep-
TETUYECKOM YPOBHE MUMEET OJHY S M OOHY p OpOHTaIM, KOTOPBIE MOABEPTaIOTCS
ruOpuau3annu 1 00pasyroT sp rudpuaHble opouTani. OOpa3oBaHHbBIE sp THOPHI-
HbIE OPOUTAIM HAXOAATCS Ha OAHOM npsMoi oz yriiom 180°.

D

O ow — -

p 180°



T'omostornyeckuii psiy aJIKHHOB, rpadpuyeckue Gopmyasl u
TEMA 3.11. NPOCTPAHCTBEHHOE CTPOEHHE UX MOJIEKYJT

Onna 13 ruOpuIHBIX OpOUTasIel Kaska0ro aToMa yIieposia epeKpbIBaeTCs s-0p-
ouranpio atoma Bogopoaa u oopasyer C — H cBsizu. Bropeie rubpunnsie opouTamn
aTOMOB yIJIEpO/ia IePEKPhIBAIOTCA Mex 1y co0o0ii 1 00pa3ytoT C — C 6-cBA3b.

@ G GO

[Be p-opOuTamy Kakaoro atoma yriepoaa He MPUHUMAIOT ydyacTusi B THOpH-
JU3alMH, TEPEKPHIBAIOTCS B3aUMHO C OOKOB B HEPHEHIMKYJSIPHBIX APYT K IPYTy
IUIOCKOCTSX ¢ 00pa30BaHUEM JBE TT-CBSI3U.

i

3HauuT, B MOJIEKYJIE alleTHIICHA TPOMHAS CBA3b MEXKIY aTOMH yIJIEpOAa COCTOUT
U3 OIHOM G-U JBYX T-CBA3EH.
H:C:#C: H H-C=C-H
NEKMPOHHAs PopMyna ayemuiena epaghuueckas hopmyna ayemuiena

B monekyne aneruneHa atoMsl yIiepoaa U BOIOPOIA PacHoNOKEHbI BIOIb OJHON
TIPSIMOM JIMHUH, TIO3TOMY €70 MOJIEKYIla IMeeT JIMHEHOe cTpoerre. O0pa3oBaHue TPOii-
HOM CBSI3U MEXTy aTOMaMU YIIIEPOA SIBJIACTCSI IPUUMHOMN yKOpaUUBaHUS MEXbSIEPHOTO
PaccTOsHKS aTOMOB YIVIEPOZa [0 CPABHEHHUIO € ajKaHaMHU U ¢ ankeHaMu. Jmuna C=C
ces3u coctapiseT 0,120 uM, a sneprus (828 k[ x/Moib) 6omblie, 4eM SHEPTusl JBOMHON
cBs3u (612 kJlx/monb). Hroke maHbl mapocTepykHeBast U IIapoBasi MOIEIH MOJIEKYIT.

O M= N

uapocmepoicHesas Mooenb MONeKyibl ayemuiiena wapoeas Mooenb MONeKyivl ayemujiena

VYV Ipyrux mpeicTaBUTENEd TOMOJIOTMYECKOTO psAga aJKHHOB, KPOME aTOMOB
yIIeposa, Mpy TPOHHOW CBSI3U APYTHE aTOMbI YIIepoaa HaxXo[iaTcs B sp® ruOpui-
HOM cocTtossHuH. Hwke nanel rpaduueckas GopMmyna U mapoOCTEpP:KHEBass MOAETb

MOJICKYJIbI IPOIKHA. O
9 s s’ =
h-=t- CO=0=Qo
H v
epaguueckas gpopmyna wapocmepaicHesas Mooeis

MOJIeKYIbl NPONUHA MOJIeKY/Ibl NPONUHA
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7

Ilo MexcdyHapodHoll HomeHkaamype aaugpamuyeckue y2.1e8000podsl, 8 MOAEKYAAX
KOMOopbIX Mexcdy amomMamu y21epooa umeemcsi 00HA MPOUHAsl C8513b, HA3bIBAOMCS ... .
06wyt gopmysty aAKUHO8 8bIpaxcaom 8 sude ...... B mosekye ayemuseHa codepicumcsi
mpu ... u dee ... . 06a amoma yaiepoda 8 Mo/ieKy/e HAX00SIMCS 8 .... COCMOsiHUU. A 8
MoJIeKy/1e NponuHa 00UH amom ya/nepoda Haxooumcsi 8 ..... COCMOsiHUU.

C,H,, ,; alKuH; T-CBSI3b; G-CBA3b; SP°-TUOPHT; SP-THOPHU]T

: Ilposepbme u3yueHHoe

1 BriGepure BemiecTBa c 061ied popmysnoit C,Ha, ».
1. CH,=CH - CH = CH,
2. CH;— CH =CH - CH;
3.CH=C-CH;
4. CH;— CH, - CH;
A)1,2 B) 3, 4 013 D) 2,4 E)1,4

2 OﬂpeﬂeJH/ITe COOTBETCTBEHHO YHCJI0 O- U T-CBA3E€H B MOJIEKYyJIe alleTHJIeHa.
A)3;2 B) 1; 2 041 D) 5; 2 E) 2; 4

H3C — CH3 HzC = CHz HC = CH

Kak MeHsieTcst 3Heprus v AJIMHA CBSA3U MeX/ly aTOMaMH yI/iepo/ia B IAHHOM psizy?
OGocCHy#TE CBOU MBIC/IH.

4 B MOJIEKYJIE alleTHJIEHAa BC€ aTOMbI HAXOAATCA Ha OL[HOI‘/JI IJIOCKOCTH. l'[o'{eMy 3TO He
Ha6]’ll0ﬂaeTCﬂ B MOJIEKYyJ1e HpOHI/IHa?

5, BBIYMC/IMTE OTHOCUTE/IBHYIO MOJIEKY/ISIPHYIO MacCy aJIKMHA, MOJIeKy/Ia KOTOPOTro
COZIEPXKUT 8 aTOMOB BOJOPOJAA.

6, BerunucauTte maccoByto foito (%) yrieposa B alKHHe, OTHOCUTE/IbHAs JIOTHOCTh
KoToporo no Bogopoay 20.
A)75 B) 60 C) 40 D) 90 E) 80

Yuciio sp® THOPUIHBIX Op- _5

Ouraneit .

( Yucro p- opburaneit =9

VyactBytorue B 00pa3oBa- L =

HHM XUMHYECKHUX CBSI3CH B
{ Yucrno s- opbutaneit ]7 =9

MOJIEKYJIEC POIHHA
Yucrno sp- ruOpHAHBIX _g
" opburaneit o

TIpocmpancmeennoe cmpoenue MONeKyibl Dopmyna monexynv
1. munelinas a. HC=CH b. CO,
2. TeTpasgpudecKas c. CH, d. H,O

9 Orlpe,ueJmTe COOTBETCTBHE.




TEMA 3.12. Homenknarypa n n3omepus aJJKHHOB

9‘ B kakux C/Iy4dasaX CXeMbl IIepeKpPbIBAHUA 3JIEKTPOHHbIX op614Tanel71 COOTBETCTBYIHOT CBA3AM

B MOJIEKYJIE aueTPmeHa?

1. >@< 3. QD( sl »
. Qs . > @D~

A)1,3,4 B)1,3,5 C(€)2,45 D)1,25 E)234

10, ‘ T ’—_{ 410 osmero

1. Yucso o-cBsi3ell B MoJieKyJie

2.Yucso m- cBsA3ed B MOJIeKy1e

3. YucJo sp® rubpuAHbIX OpOUTasell B MoJieKyie

4. Yucuio sp ruGpUHBIX OpOUTANEN B MOJIEKYIe

5. YucJo cBsizeil, 06pa30BaHHbBIX Sp* — S IepeKPbIBAHUEM B MOJIEKYJIE

11, ®opmyna mosekynsl HC =C — R uMeeT Takoe cTpoeHHe EY\ . OnpepenuTe pagukan R.

@ CpaBHuTe rpadpuyeckre GOpMyJibl AJIKHHOB C Pa3HBIM YHCJIOM aTOMOB yIJIepo/ia.
[Ipeasioxkute GopMyJty, IO KOTOPOH MOXKHO OIPEZeJTUTh YUCJIO G-CBSI3el B MOJIEKyJIe
QJIKMHA, B COCTaB KOTOPOT'0 BXOJAUT N aTOMOB yIJIepo/ia.

[Tosnb3ysice mporpammoii Excel, mocTpoiiTe rpad Mk 3aBHCUMOCTH MacCOBOH J0JIN yTJle-
po/ia ¥ BOZ0PO/ia, HAXOSIUXCSA B a/IKMHE, OT UX MOJIIPHOH MacChI.

Tema 3 " 12 " HOMEHKJIaTypa H H30MepHuda aJIKUHOB

C cocraBoM C4Hg nMeroTcs 4 ankeHa, a coctaBoM C4Hg uMeroTcst 2 ankuHa. To ke ca-
Moe sIBJIEHHEe HAOJII0JaeTcsl MPU CPAaBHUBAHUU YKCJIA U30MEPOB aJKEHOB U aJIKUHOB, B
COCTaBe MOJIEKYJI KOTOPBIX cofiepKUTcs 5 aToMoB yriepoga. C coctaBoMm CsHyp uMeroTcst
6 aJIkeHa, a ¢ coctaBoM CsHg uMeroTca 3 ankeHa.

B uém npuvuHa pasHozo yucaa u3omepos aaKkeHos8 U a/AKUHO8, 8 cocmage MOo/1eKy1
KOMOpbIX codepxcumcst 00UHAK080E YUC/A0 amoMos yaaepoda?

Homenkaarypa

Q’;

[Ipy Ha3bIBaHWM AJKEHOB IO PALMOHAIBHOW HOMEHK/ATYpe MX PacCMaTpPHUBAIOT
KaK TPOM3BOJHbIE 3TUJIEHA, B MOJIEKY/JaX KOTOPOTO aTOMbl BOAOPOJA YAaCTHYHO HWJIU
TIOJIHOCTBIO 3aMellleHbl Ha a/IKWIbHble paJKasbl. CHayasa YMTAlOT YMCJIO0 U HAa3BaHHE
PaZIMKaJIOB, @ B KOHIIE I00aBISETCs CIOBO «3TUJIEH». B HEKOTOPHIX C/Iy4asX MOJb3YHTCS
CJIOBAaMHM CUMMETPHUYHBIM W HeCHMMeTpPUYHbINA. Hanpumep:
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CH=CH—CH, ~ CH=C-CH,  CH-CH=C—CH,

CH, CH,
MEeTWJISTUJIEH HECUMMempu‘lelﬁ TPUMETHUJIITUJIEH
JUMETUJIDTHIIEH

TIpoussodHbIMU Kako20 yanesodopoda Hado paccmampusams AAKUHbL NPU HAUMEH08d-
HUU UX N0 payuUoHANbHOU HOMeHKAamype?
B kakoti nocaedosamenvHocmu daromes HA36AHUS N0 PAYUOHAAbHOL HOMeHKAamype?
ModcHO U NpU 3MOM NOAL308AMBCS CA0BAMU CUMMEMPUYHBIU U HECUMMEMPUYHDBIT?
Kakue HazseaHus 6ydym umemb HUNMCEYKA3AHHbIE AIKUHbI N0 PAYUOHANbHOU HOMEHKAA-
mype?
CH =C—-CH, CH,—C=C—CH, OL—?H—CEC—CH

CH,

AJKVHBI Ha3bIBAlOT U MO PALMOHATIBHON M 10 MeXITyHapoJHOM HOMEHKIIAaType.
IIpu Ha3bIBaHMM ATKUHOB 0 PAlMOHAIBHONM HOMEHKJIATYpE HX PAcCMATPUBAIOT Kak
MIPOM3BOTHBIE ALIETUIIEHA, B MOJIEKYJIaX KOTOPOT'O aTOMBI BOAOPOAA YACTHYHO WU TIOJI-
HOCTBIO 3aMEIIIEHbl Ha AJIKIIbHBIE pajuKaisl. CHauala YuTaroT pajuKalsl, a B KOHLE
JOOABIISIOT CIIOBO «aleTHIICH. Tak Kak B MOJIEKYJIC alleTUIICHA COZICPIKaTCsl J1Ba aToMa
BOZIOPO/IA, TO IIPH ATOM CIIOCO0E HA3bIBAHMS AJIKUHBI MO>KHO Pa3/ie/IUTh Ha ABE IPYIIIbL:

1. Korna B MosnieKysie arieTUeHa OJJH U3 aTOMOB BOJIOPOJa 3aMEIIEH aIKUIbHBIM
paavKaIoM:

HC=C—-CH,
MeTHJIaLeTHIEH
H-C=C—-H
aleTueH
HC=C—-CH,— CH,
STUJIALETHIEH

2. Korna B Monekyne aunetusieHa o0a aToMa BOJOPO/JA 3aMEIIEHbI aJIKUIbHbI-
MH paaukanamu. Ecim 3amecTuTenn — OMMHAKOBBIE PAIUKAIBL, TO IJIS TOTO, YTOOBI
[I0Ka3aTh WX YHCIIO, MOJIB3YIOTCS MPUCTAaBKON «Ou». Ecnu 3amecturenu — pasHble
paluKaibl, TO UX YUTAIOT OT IPOCTOTO K CIIOKHOMY.

CH—C=C—CH,
JAUMeTH/1alleTUuJieH
H-C=C—H
aleTUIeH
CH—C=C— CH,— CH,
MEeTUJISTUJIaleTUJIEH
COFJ'IaCHO Mem,uyHapoL[Hoﬁ HOMCHKJ'IaType, Ha3BaHUA HCpa3BCTBJIeHHI:IX all-

KHWHOB o6pa3y10T HYTéM 3aMCHbI OKOHYAHUS «dH» B Ha3BaHHAX COOTBCTCTBYIOIHX
AJIKAaHOB Ha «UH».

CH,—CH, CH=CH
9TaH 3TUH
CH,~CH,—CH, CH=C—CH,

npomnaH IPONHH



TEMA 3.12. HomeHnknarypa u nzomepusi aJIKHHOB

Korza B maBHOI Lienu 4rciio aToMoB yriepoaa 0osblie TpEX, TO Lelb HyMEpyoT
C TOTO KOHIIA, K KOTOpOMY OJIHyKe TpoliHas CBsi3b. B KOHIIe Ha3BaHUS alKkuHA 0003-
HAYaroT [10JI0KEHUE TPOHHOM CBSA3U HOMEPOM TOTO YIVIEPOJHOIO aTroMa, OT KOTOPOro
HaYMHaeTCs TPOiHas cBA3b (MecTo TpoiiHOM cBs3u). Hanmpumep:

1 2 3 4 1 2 3 4
CH=C—CH,—CH, CH,—C=C—CH,
OyTuH-1 OyTHUH-2

Ipu Ha3BaHUM Pa3BETBIEHHBIX AJKUHOB MO MEXIyHApOIHOW HOMEHKIAType
JIOJKHBI COOMIOATHCS HIDKEYKa3aHHbIC MTPaBHIIA.

1. B Monekyse BIOMpaeTcs camasi JUIMHHAS LeTlb, CoJeprKalias TPOWHYIO CBS3b
(TmaBHas LETIb).

CH, ~CH -~ C=C~CH,
CH,

2. Hymepaiuro atoMoB ymieposa B IJIABHOM LIENIU HAYMHAKOT C TOIO KOHIIA, KyJa
Omke TpoitHas cBs3b. CHavyana, B INIABHOM 11NN MTOKA3bIBAIOT HOMED yIIIeposa, K Ko-
TOPOMY NIPUCOSIUHEH paJuKall, UX YHCIIO (IU-, TPU-, TETPa- U Ap.) U UUTAIOT HA3BAHUS
PagMKaJIoB OT IIPOCTOIO K CIOXKHOMY. [lasee B ankaHe, COOTBETCTBYIOILETO IVIaBHOM
LIETIH, OKOHYAHUE «@H» 3aMEHSIOT Ha «UH» U YUTAIOT HOMEP yIiepoza, ¢ KOTOPOro Ha-
YUHAETCS] TPOMHAS CBA3b.

5 4 32 1 3 4
CH, - C‘H -C=C—-CH, CH, - (‘?H - (‘ZH—CH3
CH, ‘¢ cn,
4-MeTU/INEeHTUH-2 CH 6CH3

3,4-1MMeTUAreKCuH-1

N3omepus

B anxunHax BO3MOXKHBI CIPYKMYPHASL U30MeEPUSL YelepOOHOll Yenu, CIpyKmyp-
HAs U30MePUsl NO NOJIOHCEHUIO MPOUHOU CEA3U U MEHCKIACCOBAS USOMEPUSL.

CTpyKTYpHasi H30Mepus MO0 YIVIePOXHOM Henu

M3omepust o yrnepoaHoOMy CKeNeTy y alKHHOB, B OTIINYHE OT aJIKaHOB M aJiKe-
HOB, HAYUHACTCA C MPCACTABUTECIIA, B MOJICKYJIC KOTOPOT'O HAXOAATCA IIATH aTOMOB
yriepona (CsHg).

1 2 3 4 3 1 2 3 4
CH = C—CH,—CH,—CH, CH=C—CH - CH,
MeHTUH-1 éH3

3-MeTun0y THH-1

CTpyKTypHasi H30MepHs 110 MOJI0KEHUI0 TPOIHOM CBA3H
CrpyKTypHasi H30MepHsi 10 OJIOKEHHUIO TPOHHOM CBS3M 00pasyeTcsi 0 MECTy I10-
JIOKEHUS TPOMHOM CBSI3U B IIABHOM Lienu. B 3T0 BpeMsi CTpoeHue yIieponHoi ey He
MEHSIETCSl, @ MEHSIETCSl TOJIbKO MECTO TPOHHOM CBsI3U B 11enu. M30Mepus 1o MonoKeHUIO
TPOMHOM CBSI3W HAYMHAETCS C TPETHETO MPEACTaBUTEINs roMotorrdeckoro psina (CyHg).
| 23 4 1 2 3 4
CH=C—CH;—CH, CH,—C=C—CH,
6yTuH-1 OyTHH-2
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Me:xkiaaccoBasi u3oMepus

AJKVHBI ¥ aJIKaTHEHBI, COIEpIKaIllie OMHAKOBOE YMCIIO aTOMOB YIJIeposa B MoJie-
KyJax, sIBJISIFOTCS MEKKJIACCOBBIMU M30MepaMH. B alkuHax MeXKiaccoBas H30MEpHst
HaunHaercs ¢ nporuHa (C;Hy).

CH =C—CH, CH,=C=CH,
NpoNnrH npomnagueH

CrpykTypHBIE H30MepHI ankuHa ¢ popmynoit C;Hg MoKHO 0000IIHTE IO cXeMe,

KOTOpast JaHa HIKE:

CH=C—-CH;-CH, CH,=CH—-CH=CH,
OyTHH-1 @ oytaguen-1,3
CH,—C=C—CH, CH,=C=CH-CH,
OyTHH-2 OyTajgueH-1,2

N3-3a TOrO, 4TO K aTOMaM yriepoa Mpu TPOUHOM CBSI3U MPUCOCTUHSACTCS TOIb-
KO OJIMH 3aMEeCTHUTelb, B OTIINYHE OT AJIKEHOB U aJIKaJJMUeHOB, Y aJIKWHOB HE CyIlle-
CTBYET YUC-MPAHC N30MEPHH.

V4
BymuH-1 u 6ymuH-2 s1845110MC3 ..... . AIKUHbI U a1KkadueHbl, codepiicaujue 00UHAKo-
80€ YUC/I0 AMOoMO8 y21epoda 8 MOAEKYAAX, SAGASIIOMCS ..... . [leHmMuH-2 No ..... Ha3bl8a-
om Memua3muaayemueHoM. 3-memua6ymun-1 s16.15emcsi ..... neHmuHa-1.

MEXXKJIACCOBbIE M30MEpBI; CTPYKTYpPHbIE U30MEPHI 110 I0JIOXKEHUIO TPOHHOM CBS3Y;
panyoHa/bHasi HOMEHKJ/IATypa; CTPYKTYPHbIE U30MEPbI 0 YIVIEPOAHOU LieNH

& Iposepvme usyuenHoe

1 HasoBuTe mpomnuH no panMoHaJbHOW HOMEHKJIATYpE.

2 B kaxoM ciy4ae Bell[eCTBO Ha3BaHO HENPABUJIBbHO?

A) CH=C—CH,~ CH, 6yTuH-1 D) CH,—C=C—CH, 6yTHH-2
B) CH=C— (;H —CH, 2-MeTun0y THH-3 E) CH,-CH,-C=C—CH, nentun-2
CH,
C) CH,- (‘JH —~C=C—CH, 4-MeTHINeHTHH-2
CH,

3| Ilouemy ankuH c coctaBoM C4Hs He 06pasyeT cTPYKTypHbIe H30MepbI 110 YIJ1epOAHON Lienu?

4 | ByTHH-2, B oVINYME OT 6yTeHa-2, He 00pa3yeT reoMeTPUUIECKHX (Yuc-mpaHc) U30MepoB.
OGBsICHUTE MPUULHY.

5 3aMecTHTe B MOJIEKYJIE ALlETHIEHA OZJH U3 aTOMOB BOZI0OPO/ia HAa METHJIbHBIN paJiuKall,
a ipyroy - Ha U30NpPONUJIbHBIN. Ha3oBUTe 3TO coeAivHEHNE 10 MeX/IyHapOoAHOU U
palLMoHa/IbHON HOMEHKJ/IAaTypaM.

6 Anxkun | Yucio aToMOB yriepoza B MoJieKyse | Uucio aTOMOB BOAOPOJA B MOJIEKYJIe
X a 1,5a
Y b 1,6b

OnpegenuTe YUCI0 MEXKKIIACCOBBIX U30MEPOB aJIKUHOB X U Y.
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X Y
A) 2 6
B) 3 4
C) 3 2
D) 2 5
E) 2 4
77 ,0npefieiTe COOTBETCTBHE.
AnkuH Yucs10 8MOpUYHLIX AMOMO8 y2/1epo0da 8 Mo1eKy/1e
1. MeTuaaTunaneTUIEH a. 1l d.0
2. VsonponunaneTu/ieH b.2 e. 4
3. MeTuinsonponuaaneTuaeH c.3

8 ,PacnpesiesinTe naphbl BEIECTB N0 TabJIHLE.

CTpyKTypHbIE U30MephI

[To CTpOEHHUIO YI/IEPOIHOM LienH [To mos10XKeHHI0 TPOHHOM cBSi3M | MexkJaccoBast

1.[leHTHH-1 U MeTUJIITUIALETHUIEH
2. MeTuanponuianeTuied U 4-MeTUJIIIEeHTUH-2
3.ByTUH-2 ¥ JUBUHUI

9 ,Hanuuure rpadpudeckue GopMyJibl aIKMHOB, UMelOIUX cocTaB CsHy M Ha30BUTE UX MO
MexayHapoJHOW HOMEHKJIaType.

10,R,—~C =C-R,ecsin BeLIEeCTBO OY/ZIET HA3bIBAThCA 2,2,5-TPUMETHITEKCHUH-3, TO olpeieinTe R v Ry.

R, R,
A) artun MIPOTIHII
B) wusomponua TPETUYHBIN Oy THUI
C) TpeTHUYHBbIH 6YTHI 3TUI
D) mponua H30IPOIUII
E) BTOpuYHBIN GyTHI 3TUI

11, Kakumu pasiukanamMu cjieflyeT 3aMeCTUTb aTOMbI BOZ,0PO/ia B MOJIEKYJIe alleTH/IeHa, YTOObI
MOJIyYUJI0Ch COeIMHEHNEe 3-MeTHUI0KTHH-4? Kakoe BelecTBO NOJIy4YUTCS IPU COeJUHEHUHN
3TUX PaZUKAIOB MEX/Y CO60M?

12 l.CHf‘CHfCH:CHfCH3 2.CH2=‘C—CH=CH—CH3
CH, CH,
| |
CH, CH,

3.CH,~CH, - C=C~CH-CH,
CH,

HazoBuTe faHHBIE coeuHeHMs 10 Mex/IyHapOgHON HOMEHK/IAType U OIpesiesIuTe 061re
YepThl IPY Ha3bIBaHUHU HelPesiebHbIX allnpaTHIECKUX YTJIEBOAOPO/OB.
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Tema 3.13. MMonyyeHue U pU3NYECKUE CBOICTBA AJIKUHOB

Bbl 3HaeTe, 4T0 MpoJyKTaMU pa3/ioKeHH!sl MeTaHa IPYA TeMIlepaType BhIIle
1000°C sBaisitoTCA yriiepo/ (caxka) u Bosopoy, a npu remnepatype 1500°C mpo-
JYKTOM peaKLMH pa3JIOKeHUs ABJIAETCH alleTUJIEH.

Ilouemy nosyueHHwlli npu memnepamype 1500°C ayemu.ieH He pasiazaemcsi

Ha yanepod u 8000pod?
Kak o6ecneuusarom nosyveHue ayemuieHa u3 Memaua npu makoti memne-

pamype?
IHosryuyenue
B MIPOMBIIIIJIICHHOCTH U B JIa60paT0pI/II/I
AlCTUJICH II0JIy4aloT IIpHu B3aMOJICHCTBUH B npombluiieHHOCMU Kapoud
Kap6HI[a KaJIblIys C Boﬂoﬁ (FHHPOHH3OM). Ka/byus nostydvaemcs npu e3aumodeli-

Ccmeuu HezauleHoU U3gecmu ¢ KOKCOM:

CaC, + 2H,0 — Ca(OH), + C,H,

Peakmuio cxemaTu4ecku I/1306pa)KaIOT
TaK, KaK ITOKa3aHO HUKEC:

Ca0 + 3C-2000C, cac,+ COt

H CH
Cadll + ! — I+ Ca(OH),

77777777 CH
OHaKO TaHHBIN CIIOCOO PKOHOMHUYECKH HE BBITOZICH, TIOTOMY YTO Ha IPOU3BOJICTBO
KapOwW/ia KaJbIWs 3aTpadyrBacTCs OOJBIIOE KOJIMYSCTBO 3HEprun. B Hactosiee Bpems
MPUMEHSICTCS CIIOCO0 MOJTyUYEHHS alleTUIICHA U3 PUPOIHOTO ra3a. [Ipu HarpeBanuu me-
tara 710 1500°C, 94To0bI MOTyYeHHBIH alleTUIIeH He Pa3IoKIIICS Ha MPOCTHIC BEIIECTBa,

€ro Cpasy JKe OXJIAKIAIOT BOJOW U YIATSIFOT U3 PEAKIIMOHHBINA 30HBI.

2CH, —"C 5 C,H,+3H,

aueTuJieH

Q )
[Ipu HarpeBaHUU 2-6pOMOYTaHa CO CTUPTOBBIM PACTBOPOM IIEI0YH MOIYYAeTCs Oy TeH-2.
CH,~ CH— CH,~ CH, + KOH,,,, 7 CH,~ CH=CH — CH, + KBr + H,0
]‘?’r 6yTeH-2
2-6pombyTaH

[Ipu HarpeBaHuHu 1,4-1U6poOM6YTaHa CO CHUPTOBBIM PACTBOPOM LIEJI0YH MOIYIaEeTCs
OyTasueH-1,3.

CH,— CH,~ CH,— CH, + 2KOH,,,,—— CH,= CH— CH= CH, + 2KBr + 2H,0
| |
Br Br 6yTaaueH-1,3
1,4-n16poMGyTaH
A kakue sewjecmea nosayuaromcsi npu Hazpegaruu 1,2-duxnopsamana, 1,1-duxsaopnpo-
naia u 2,2-0ux/10pbymana co cnupmosblM pacmeopoMm WéA04u, 8351moM 8 Uusbblmke?
Yem omauvaromcs 83amoele 8 IMOM cAyvde 2a/102eHONPOU3BO0HbIE KAK UCXOOHblE
sewecmaa, 0m 2a/102eHONPOU3BO0HbLX, 83IMbIX 015 NOYYeHUs AJIKeHO8 U a/1Ka0ueHo8?



TEMA 3.13. IMosryyenue u puznyeckne cBOMCTBA AJTKHHOB

Juist monmy4yeHus: alkMHOB B J1a0OpaTOpHM JAWUTaJIOreHONPOU3BOIHBIC AIKaHOB,
[IpY HAaJIMYMM aTOMOB T'aJOr€Ha y COCEAHUX WJIU XKE Y OIHOTO U TOTO K€ aTOMa yIJie-
pofa, HarpeBaroT CO CIIUPTOBBIM PacTBOPOM Iuenoun. ITpu aTom peakmust neruapo-
raJIoreHUpOBaHUs IIPOTEKAET 110 NpaBUily 3aiilieBa.

H H
\ \

CH-CH + 2KOH 7 — CH= CH + 2KCl +2H,0
cl

1,2-aux0paTaH

Cl H

\ \

CH-C~CH, + 2KOH 7 CH= C-CH, + 2KCI +2H,0

Cl

1,1-nuxyopnponax
g
CH, - C‘Z - F —-CH, + 2KOH(CMPT)#> CH,-C=C-CH, + 2KCI +2H,0

H Cl

2,2-pux0p6yTaH

Pduznueckue cBoiicTBa

C Bo3pacTaHneM OTHOCHUTEIBHOM MOJEKYISIPHOM MacCchl aJIKMHOB IMOBBIIIAET-
csl TeMmIepaTypa KUIIeHUsT U II0THOCTh ankuHoB. C,H,, C;Hyu C,Hg mpu 00bI9HBIX
YCIIOBHUSX — B Ta3000pa3HOM COCTOSIHUHU. AJIKMHBI HE PACTBOPSIIOTCS B BOJIE, HO XO-
POILIO pacTBOPSIIOTCSI B OPraHUYECKUX PACTBOPUTENAX. ALICTHIEH B UUCTOM BUJIE
IpHU OOBIYHBIX YCIIOBUSX OCCIBETHBIN Ta3, HE UMEET 3araxa.

7
B npomvlu/zieHHocmu ayemuJsieH no/syv4arom ..... MmemaHda, a UHo204 ..... Kap6u0a

Ka/ivYyus. ,a./l.ﬂ nosiyyeHusi d/IKUHog e /1a6opamopuu, 8 OCHOBHOM, UCNOJ/1Ib3YyIOmM pe-
akyuu ..... auaa.IIOZEHOYlpOUSGOaHbIX a/1IKaHoe.

AeruporajioreHupoBaHue; pasJioXeHue;, TUAPOJIN3

: Ilposepbme u3zyueHHoe

1 JTaH T) JTHUJIEeH T> 1,2-nu6pomMaTaH T> AneruneH

Ompe/ieiuTe COOTBETCTBYIIME PeaKL MU NpeBpaleHuit ferugpuposanus (1) u
JnerugporasorenupoBanus (I1)
A)I-¢l-b  B)l-agllc C) I-a; 11-b D) Il-g; I-b E) II-a; I-c




11T PA3JIEJI HENPEJEJBHBIE AIN®ATUYECKHUE YINIEBOAOPObI

2 Ilpu KaKuX peakLUsX N0Jy4aeTcs aleTuaeH?

1 CH 1500°C
LHy—

2.CH,—-CH,ClI+KOH —*t

(crmpr)

3.CH,Cl - CH,Cl + 2KOH, "'

(criupT)
4. CH,Cl — CH,Cl + Zn ——
3 | [loyemy npu gercTBUM Lieso4Horo pacteopa KOH Ha 1,1-auxop6yTaH noJy4yaeTcs
6yTHUH-1, a Tpu AeHCTBUM Ha 2,2-AuXJI0p6yTaH MmosydaeTcs 6yTHH-27
4  CpaBHUTE TeMIepaTypy KUIeHus NeHTUHa-1 U 3-MeTUa6yTUHA-1. O60CHYHATE CBOU MBICIIH.

5, CKOJIbKO JIUTPOB (H.y.) alieTHJIeHa [T0JIy4aeTcs NPpY NOoJIHOW peakuuu 128 r kap6uza
KaJIbI[UsI C BOJOM?
A) 22,4 B) 33,6 11,2 D) 44,8 E) 56
6, V3 5-Tu MoJiell MeTaHa nosiy4atoT 1 MoJib anieTu/aeHa. BorancauTe Boixog npoaykTa (B % ).
A) 50 B) 40 C)60 D)80 E) 20

ArperaTHoe COCTOAHUE NIpU 0OBIYHBIX yCan0BUAX

Kunkoctb a3

Pacnpez[eJmTe JAaHHbIE€ BelleCTBa I10 CXeMe.

1. [Iponen 2. [IponunH 3. bytun-1 4. IMBUHUI 5. Wsonpen
@ OnpeziesiuTe COOTBETCTBUE

Bewjecmso, nosyuenHoe 8 peakyuu  Peakyus

1. AnKuH a. CH3 — CHCl - CH3+ KOH(cnupT)t—)
2. AnkeH b. CaCZ +H20—)
3. Asikauen ¢. CH; — CHCI - CHCI - CH; + Zn —~>

d. CH; — CHCI — CHCI — CHs + 2KOH gy ——>
e. CH,Cl — CH, — CH, — CH,Cl + 2KOH ypr——>

o on,
CH3_ (‘:H - C‘: _CH3 + 2I<()I_I[c1mpT)t
Cl Cl
CH3_(‘3H - (‘:H _CHZ_CH3 + 2KOH[CHHPT)t
Cl cCl

3aBepLu14Te peaKl1 U Ha30BUTE M0JIy4€HHbIe BeleCTBa I10 MeMyHapOAHOﬁ HOMEHKJIaType.

ghocol (x| e

Hanumure YpaBHEHHUA peaKuI/Iﬁ, COIVIaCHO cxeMe.

11 NpepnoxuTe croco6 nojydeHuss OyTHHA-2 U3 OyTeHa-2, MPOTEKAIOUIUI B IBYX CTAJHUAX.
CocTaBbTe ypaBHEHHUS COOTBETCTBYIOIUX pPEaKLHH.

12, CpaBHUTE NPOAYKTbl peaKlUi, MOJy4eHHbIX B3aUMOJEHUCTBUEM 2,2-IUXJ0pOyTaHa M
2,2-nuxsop-3,3-JUMeTHIGyTaHa co cnupToBbIM pacTBopoM KOH, B3sTOM B U36kITKE. [10-
YyeMy OHM OTJIMYAIOTCSl MO MECTY MOJIOXKEHHS TPOHHOH CBA3U B IVIaBHOM 1enu?




TEMA 3.14. XHMHYECKHE CBOMCTBA AJIKHHOB

Tema 3 . 14‘- XuMHU4YeCKHe CBOMCTBA aJIKUHOB

B B nocsiesHee BpeMs B KBapTHUpPax U B 0Hcax MOJIb3YIOTCS OKHAMU U JIBe-
pPSIMU, U3TOTOBJIEHHBIMHU M3 MJIACTUYECKOTO MaTepuasa. MHOTAa uxX Ha3biBa-
10T «[IBX okHa u ABepu».

Ymo o3Hayaem a66pesuamypa [1BX?
Kakum seujecmeom no/ib3yomcsi npu u32omos/ieHuu 3mux OKoH u deepeti?

1 mousb C,H4 + a Mmosib Br, — npesiesibHOE coejuHEHUE
1 mosb C.H, + b Mok Br, — npefie/ibHOe coeiMHEeHUe
Cocmasbme ypasHeHus peakyutl.

CpasHume 3HaueHusi a u b u 060cHylime c80U MbICAU.

XuMH4ecKue cBOiCTBa

[Ipu paccMOTpeHHH XUMHUYECKUX CBOMCTB aJIKWHOB CIIEIyeT 00paTuTh BHUMA-
HUE Ha 0COOCHHOCTH TPOWHOU CBSI3M B MX MoOJIeKynax. Kak u [ist ankeHoB, TS all-
KMHOB TOXK€ XapaKTepHa peakuus NpucoequHeHus. M3-3a Hannuus qByx m-cBsizeit
pEeaKMK IPUCOECIMHEHUS IIPOUCXOJAT B IB€ cTaauu. Ha repBoil craguu ajkuH mpe-
BpAILlaeTCsl B COCANMHEHNUE C IBOMHON CBS3bI0, @ HA BTOPOU CTaJNU MPEBPAILAETCs B
npeaesnbHoe coequHeHne. KpoMe 3Toro, ajakuHbl BCTYNAIOT B PEAKIIMM  OKHCIIEHUS
U 3aMELLIECHHUS.

Peaknuu npucoeguHeHusi. AJIKUHBI BCTYNIAIOT B PEAKLUU NPUCOETUHEHHS C
BOJIOPOZOM, C rajoreHaMu, ¢ FaJIOT€HOBOIOPOAAMHM, ¢ BOJOU U Ap. B »TO Bpems B
WX MOJIEKYJax aTOMBI yIJIeposia MPH TPOMHOH CBSA3M U3 Sp THOPHIHOTO COCTOSHUS
HEepeXosIT CHAavana B sp’, a MOTOM B sp° THOPUIHOE COCTOSTHHME.

[Ipucoeannenue Bogopoaa (ruIpUpOBaHUE) MPOTEKAET MO ICHCTBUEM Kara-
JIA3aTopa:

t, Kar.

CH=CH + H, "+ CH=CH,

3TUH 3TEeH

t, KaT.

CH=CH, + H, "~ CH,~ CH,

3TeH 3TaH

Ot PpCaKkn CXEMAaTHU4YCCKHU MMOKAa3bIBAOT B CJICAYIOLICM BUC:

+H, t, xat. +H, t, kar.

CH=CH CH,= CH, CH,~ CH,
Kak u AJIKCHBI, aJIKMHBI TOXKEC O6CCL[B€LIPIBaIOT 6pOMHy'IO BOAY, 0Ta pCaKus sAB-

JISICTCS KaYeCTBEHHOM peaKuI/Ieﬁ 1 Ha aJIKMHBI.

CH=CH %+ CHBr= CHBr >~ CHBr, — CHBr,

3TUH 1,2-au6poMaTeH 1,1,2,2-TeTpabpoMaTaH
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B npucyrcTBuM Katanu3aropa aleTHJICH COCIUHSCTCS C XJIOPOBOAOPOIOM B
MOJILHOM OTHoOIIeH!UH 1:1 1 00pa3yeT BUHUIXJIOPUT (XJIOPITEH).
t, Kat.
CH=CH + HCl ——— CH,=CHCI
BUHWJIXJIOPpUJ
[Ipu 0OBIYHBIX YCIOBUSX BHHWJIXJIOPH] Ta3000pa3HOe BemecTBo. M3-3a Hamu-
YUsl IBOMHOM CBSI3U B MOJICKYJIC OH TIOJIMMEPHU3YETCSI.

t, Kar.

n CH,=CH %+ | —CH,~ CH—
Cl Cl  |n

BUHWIXJIOPUJL noymBuHIIXIopH (ITBX)

[ToJIMBUHWIXJIOPUJ] — OAMH K3 NTOJIMMEPOB, KOTOPBIH B HACTOsIIlee BPeMs HAIIE/ LINPOKoe
npuMeHeHHe. OH yCTONHYMB 110 OTHOLIEHHUIO K JIeMCTBUSAM XMMHUYECKUX BelllecTB. Ero ncrnosbsyior
JUIS1 U3TOTOBJIEHUsI OKOH, IBepel, »aJlto3el, IOKPBITHH /JIs1 T0ABECHBIX TOTOJIKOB, IJIaCTMACCOBbIX
TPy, UCKYCCTBEHHOM KOXHU U Aip. [lonMBUHMIX/IOpH, 06/1aJjaeT CBOMCTBAMM AU3JIEKTPUKA, T103TO-
MY M3 Hero U3roTaBJIMBAIOT KabesIb ¥ 3JIEKTPOH30JIAIOHHbIE MaTepHasbl.

HpI/ICOS,Z[I/IHeHI/Ie TaJJIOr€HOBOAOPOAOB K HCCUMMETPHUYHBIM aJIKWHAM IIPOTECKACT

o npaBuily MapKOBHUKOBA:
Br

J z |
CH=C—CH, + HBr ~*» CH,=C—CH,

2-6poMmpomneH

AleTWIEH U €ro roMOJIOTH B KUCJIOW cpele B NPUCYTCTBHU COJEH PTYTH HpH-
COENMHSIOT BOAy (THparamus). JTa peakiys HasbBaeTcs peaxyueli Kyueposa. llpu
THApATaliK aleTHICHa IMOITyYaeTCs MPOMEXKYTOUHBIA MPORYKT — GUHUNOBbIL CHUDIN.
Bemectsa, y xotopbix ruzppokcuisHas rpymna (OH) HaxoguTes y aroma ymiepoaa npH
JIBOMHOM CBSI3U, HEYCTONYMBBI, I03TOMY BUHHJIOBBIH CITUPT, B MOMEHT €ro 00pa30BaHMs,
3a cuéT BHYTPUMOJIEKYJISIPHOM IIEpEerpyITMPOBKY MPEBPAILAETCS B YKCYCHBIH aIbAerH.

_0
[CH=CH-OH | —CH,~C_

BUHUJIOBBIN CIUPT YKCYCHBIX aJibAeT U/

t, Hg", H'

CH=CH + HOH

HpI/I ruaparanuu Jpyrux aJJKCHOB MOJIYYarOTCA KETOHBI.

CH=C —CH, + H,0 =121 cpy— c—cn,

A
@) B MosneKkyne y2016HOU Kucsiombl dge
aleToH 2UOPOKCUMbHBIE 2PYNNbl HAX00SIMCS

y amoma yesnepoda npu 08otiHot

M ces3U, U N03Mmomy e2o MoJ/ieKy/1a He-
OJIEKYJIbI ALlETHIIEHA COEAUHSAIOTCS APYT yemotiusa,

C IPYTOM U 00pasyroT pa3iudHble MpoayKTsl. [Ipu H,CO; = CO, + H,0
MPOIYCKaHUM alleTUJIEHA YEPE3 BOJHBIA pacTBOp

conert xmopuna menu(l) m xmopuma aMMOHUS, OH Jumepuszyemcs, U B 3TO BPeMs
o0pasyeTcst guHUIAYyemuien.




TEMA 3.14. XuMHYeCKHE CBOMCTBA aJIKHHOB

CuCl, NH,CI

CH=CH+ CH=CH CH,=CH—-C=CH

BHHUJIALIETHUJIEH
HpI/I COCANHCHUU C OJHUM MOJIEM XJIOPOBOAOPOAA BUHUJIALICTUIICH ITpEBpaIia-
CTCs B XJIOPOIIPCH.

t, Kat.

CH,= CH—C=CH +HCI """+ CH,=CH~C=CH,
Cl

XJIOPOTIPEH

Ipu npornycKaHMyU aleTUIICHA Yepe3 HarpeTyro TPYOKY C aKTHBUPOBAHHBIM YIIIEM
OH mpumepuzyemcsi ¢ 00pa3oBaHUEM OCH30J1a.
3CH = CH %=, C H,

OeH30J1

Peakuuu ropenusi u okuciaenusi. Kaxk v Jpyrue yrieBoopoIbl, aIKHHBI TOPSIT
B TIPUCYTCTBUU KUcCIopoza ¢ oopaszoBanueM CO, m H,O. Obmiee ypaBHeHHEe peak-
UK TIOJIHOTO TOPCHUS alIKWHOB MOXKHO TIOKa3aTh B BUJIC:

CH, , + 3“2_102 —5 nCO, + (n—1H,0

n

AnleTuiieH, B OTIIMYHME OT ITaHa M ATHIIEHA, Ha BO3yXe TOPUT KOTITSIINM TLIaMe-
HeM. [IpudanHa 3Toro — GoMbIIas MaccoBasi IO yIIepo/ia B alleTHIICHE.

2C,H, + 50, —— 4CO, + 2H,0

IIpu cropannu aneTuieHa B KUCIOPOIHOM
cpene BhieisieTcst O0JbIIoe KOIMYeCTBO Tell- A
ma (3000°C). .
AJKWHBI, KaK U aJIKCHBI, JIETKO OKHUCIIS- Hpu cropari CMECH, COCTOALLIEH 13
o aleTHu/ieHa U Kuaiopoaa, o6paayeTc;{ BbI-
1orcs ¢ pactBopamu okucautened (KMnOi, | oiaq TeMIepaTypa, KOTopasi TpUMeHsi-
K,Cr,0,). Hanpumep, €cim Ha aJKUHBI 1O- |ercs [IPHY pe3Ke U CBapKe METAJLJIOB.
nerictBoBath pactBopoM KMnO,, To cpasy xe
ucye3aeT (puojeToBas OKpacka pactBopa (pac-
TBOpP 00CCI[BEUMBACTCS), U MOJydaeTcsi ocazgok MnQO, Oyporo mBera. DTa peakius
SIBIIICTCSL PeaKkiMedl onpeiesicHus ankuHoB. [Ipy nponyckaHuM aleTUIeHa Yepe3

pacTBOp MepMaHTaHaTa Kajlus, OH MPEBPAIAETCs B IIABEJIEBYIO KUCIOTY:

KMnO,
—_—

CH=CH + 4[0] HOOC —COOH

nraBeyICBas KHUCJIOTa
[Ipu oxuciaeHuH ApYyrux ajiKMHOB MPOUCXOAUT Pa3pbIB TPOMHON CBS3M M 00pa-
3yIOTCSl COOTBETCTBYIOLINE OJHOOCHOBHBIC KapOOHOBBIE KHCIOTHL. Hampumep, npu
OKHCIJICHUH MTPONKHA 00pa3yeTcsi CMeCh MypaBbUHOM U YKCYCHOM KUCIIOT.

CH%=C—CH, +3[0] +H0 M9, HCOOH + CH,COOH

MypaBbHUHAs ~ YKCyCHas
KHCIIOTa KHCJIOTa
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PeakTUBBI M1 060pyAOBaHUE: KAPOU/L KaJIbLIMsl, TIOBAapEHHAs COJIb, BOJA, HUTPAT
cepe6pa(l), ammuauHas Bojja, 6poMHast BoJia, KpyI/ofoHHas KoJiba (kosi6a Bropra),
IITATUB, KalleJibHasi BOPOHKA, Ta300TBO/{HAsA TPYOKa, MPo6Ka, MpobUpKa.

Cob6epuTe npubOp, KaK MOKA3aHO HA PUCYHKE.

H,0

pactBop AgNO;
B NH3

[loMmecTuTe B NpoOUPKY HEOOJbLIOE KOJIMYECTBO cosiu HUTpaTa cepebpa(l).
JlobaBnsaiTe k HeMy 5 %-HbIH pacTBOp aMMHaKa /io Tex 10p, NOKa He paCTBOPUTCS
coJib. [IpUKpenuTe K WTATUBY KOJIGY C KAapOUJOM KaJbLMsl U 3aKPOUTE rOPJIbILIKO
KOJIOBL. 3aTeM MpU MOMOLLM KaleJbHOH BOPOHKHU J06aBbTe K HEMY HAChIIEHHbIH
pacTBOp MoBapeHHOHU coJsin. KoHel ra3o0TBOJHOM TPYOKH ONMYCTUTE B NPOGUPKY C
aMMUayHbIM pacTBOpOM HUTpaTa cepebpa(l).

Umo 8vl Hab00aeme npu npomeKaHuu 3Mux peaxkyuti?

[Ipedaoxcume ypasHeHus amux peakyutl.

Bcmynarom au 6 makue peakyuu aakawbsl, a1KeHbl U aAKadueHsl?

Kak 8b1 06B5cHUME NpUHUHY npomekaowux peakyuti?

Peaxnun 3amemenus. CBsi3b, 00pa3oBaHHAs MEX/y aTOMOM YIJIepoia sp rio-
PHJIHOTO COCTOSIHUSI M aTOMOM BOJIopojia (sp-s), Ooliee monspHas 4eM CBsA3H, 00pa-
30BaHHBIC MEIK/Iy aTOMOM BOJIOPO/Ia M aTOMOM YTJIEPO/Ia, HAXOIAIIUMHUCS B Sp° U Sp°
THOPHUTHOM COCTOSTHUH. [109TOMY aToM BOAOPO/Ia, COSTUHEHHBIN C YIIIEPOIOM B Sp
THOPHTHOM COCTOSTHUM, CTAHOBUTCSI MOJBHXKHBIM U MOXKET 3aMEIIaThCsl aTOMaMU
MeTalioB. HampumMep, mpu MpONyCKaHUK aleTHIICHA Yepe3 aMMHUAYHbI pacTBOP
okcuma cepebpa(l) Bemamaer ocamox anerwienuga cepedpa(l). AMMuavyHBIIT
pactBop okcua cepedpa(l) HaspiBaercs peaxkmusom Tonnenca. YpaBHEHUE PEaKIUK
MOYKHO BBIPa3UTh B IPOCTOM BH/IE, KAK MTOKA3aHO HUXKE.

CH=CH + Ag,0 % Ag —C=C—Ag] + H,0
aneriiieHun cepedpa(l)

[Toxoskue peakuy MpOTEKAIOT C aMMHUAYHBIM pacTBOpoM xJyiopuaa meau(l) u ¢
HaTpUEM.
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NH

CH=CH +2CuCl — Cu —C=C—Cu, +2HCI

anermieHun memu(l)

CH=CH +2Na . Na—C=(C—Na + H,

AlCTWICHU I HAaTPpUs

B otnmmune ot MOJICKYJIbI alICTUJICHA B MOJICKYJIC IIPOIIMHA aTOMOM METaJjljla 3a-
MEIIACTCA OAUH aTOM BOAOpOAA.

2CH,~C=CH+Ag,0 — 2CH-C=C—Ag| + H,0
D1H PCaKIUu ABJIAIOTCA OTIIMYUTCIIBHBIMUA PCAKIUAMUA U1 aJIKWHOB, B KOTOPBIX

TpOMHasl CBA3b HAXOAUTCA B Hadalle YIJIEPOJHOM LENH, OT JPYrUX HEMpeAesbHbIX
YIJIEBOAOPO/IOB.
4

[Ipu NOAHOM ..... AIKUHbI NPe8pawjaromcs 8 A/IKaHbL B omauvue om aakaHos ankuHbl
8cmynarom 8 peakyuio C ...... Ima peakyusi — KaUeCmeeHHdsl peakyusi Ha aKUHbL.

Bomuuyue om 6ymena-2, npucoeduHeHue X.10p08odopodad k 6ymeHy-1 npomekaem
no ...
Peakyuu .... a/KUHO8 HA3bIBAOMCS ..... . EC/U 045 peakyuu ucnosb3yrom ayemu.ieH,
mo o6pasyemcsi a.v0e2ud, a npu UCN0163080HUU Opy2UX AJIKUHO8 06pa3ymcs... .

Ipu ... ayemusieHa nosyyuaemcsi 6eH30, d NPU €20 ..... - BUHUAAYEMUIEH.

B omauuue om 6ymuHa-2, 6ymuH-1 ecmynaem 8 peaxkyur ... C AMMUAYHbIM
pacmeopoMm okcuda medu(l).

NH

TUAPUPOBaHKE; OPOMHAst BOZQ; MpaBUJo MapKOBHUKOBA; peakuusa Kydepona;
JIMMepHU3alysi; TPUMepHU3alusi; 3aMelljeHre; THpaTaltsi; KETOH

Ilposepbsme u3yveHHoe

1 [TokaxuTe MpOJYKT TPUMEPH3alMH alleTHJIeHA B IPUCYTCTBUH aKTUBUPOBAHHOTO yTJIAL.
A) nuBUHNI
B) rekcan
C) 6eH3on
D) aTunen
E) BuHMIALeTHIEH

2 OnpegeauTe IPOAYKT, 06pa3oBaHHbBIA MPUCOEANHEHUEM K MOJIEKYJIe TPOMMHA O[HOM
MOJIEKYJIbI GpoMa.
A) 1-6poMnponeH B) 1,2-gu6pommnponan
C) 1,2-gu6pomMnponeH D) 2-6poMnponeH
E) 3-6pomMnponaH

3 [lpu nomouy Kakux BEIECTB MOXHO OTIMYUTH 6yTHH-1 0T 6yTHHA-27
060CHYHTE CBOM MBIC/TH.

4 | TIpoucxouT i1 o6eciBedMBaHHEe 6POMHOMN BO/bI TPOJYKTOM, 06pa30BaHHBIM MPH
B3aMMO/JIeHCTBUH alleTHIeHa C 6pOMOM B MOJIbHOM OoTHoueHUH 1:1? O6ocHYHTe cCBOU
MBICJTH.
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5 | Ckosibko Bcero MoJsiei H, 3aTpaTUTCA Ha IOJIHOE FMpUpOBaHue cMecH 1 MoJif NpoNMHA U
2 MoJiell BUHHWJIalleTUIeHa?

6, Ilpu nporycKaHWHy ra30BoM CMECH, COCTOsILIEN M3 ITUJIEHA U AlleTUJIEHA, Yepe3 aMMHUaYHbIi
pactBop okcuzia cepe6pa(l), B3aToro B M30BITKE, 00BEM Tra30BOH CMeCH YMeHbIIAeTCs
Ha 60%. Haiizure mosnbHoe oTHoweHue [v(C;H4): v(C.H,)] rasoB B cmecw.

(7] PacnipesieniuTe peakiuu o Tabiuile.

[IpoAyKT peakuuu

[Tonumepusyercst He nonumMepusyercs

I. 1 MmoJib anleTH/IeHA + 1MOJIb XJIOPOBOJOPOAA — 3
II. 1 MoJIb BUHMJIALleTHIIEHA + 1 MOJIb XJIOpOBOZIOPOA —
I1I. 1 MoJib anjeTusIeHa + 2 MoJisi GpoMa ——>

IV. 1 Mmosb aneTusena + 1 MoJib BogopoJa —

@ Xt yy MGy 7 Ny 2 3. auMeTHAGYTaH
X ot A
—ALoLEr
Y +H,0.t, kar. B

Pacnpegenurte BewectBa X, Y, Z, A u B B HH>KeyKasaHHOH cxeMe.

‘YrmeBonopon ‘4.‘ ‘
Opranuyeckoe
BEIIECTBO
Berectso
¢ (yHKIMOHAIBHOM [

TpyNIoi

+1momb Ho,t, Kar. +1mons CL +1monb KOH (crmpr), t
@ 1 MoJsb aLleTHIEHA 2> > X 2y Yy y 7

Hanuuure YpaBHEeHHUA peaKLlI/[ﬁ COIVIaCHO cxeMe.

t’ CEKT.
+ 2+ +
CaO +C,t +H,0 H,0,Hg ,H
- CO — Ca(OH),
+Ag,0 (NH,)

Hanumure ypaBHeHHA peaKLMid COIVIACHO CXeMe.

11, MpenJioxuTe COCOGHI OJIYyYeHHS XJIOPONPEHOBOr0 KayyyKa U3 MeTaHa.




TEMA 3.14. XuMHn4YecKHe CBOMCTBA aJIKHHOB

12 CpaBHHTe XMMHUYeCKHe CBOMCTBA 3TaHa, 9TUJIeHa U aleTUuJIeHa U BHECHUTE B JUarpaMMy
BeHHa, COOTBETCTBYHOLIUE YTBEPXKAECHUA.

JTaH

ITUJIEH neTuIeH

1. lIpenenbHOE coefiHEHME.

2. OKHCJIeHHeM ero NoJiy4yaeTcsl JByXaTOMHBIN CIIUPT.

3. He BcTynaeT B peakIMio C aMMHAYHbIM pacTBOpoM xsopuza Megu(l).
4. O6ecnBeYMBaeT pacTBOpP 6GPOMHOMN BO/IBI.

5. [Ipu cropanuu 1 Mo BelecTBa nosy4vaetcs 2 MoJist CO,.

6. IIpu peakuuu c BoA0M oJIy4aeTcs YKCyCHbIN albJieTU/.

7. BcTynaeT B peakLiMI0O 3aMellleHus.




IIpakTiyeckas pabora I/Isyqe}me XHMHYCCKOI'0 COCTaBa Kay1yKa M PE€3UHbI

D10V (0 Lk alon )\ ) I3yYeHne XMMHY€eCKOT0 COCTaBa KayyyKa U pe3UHbI

PeakTuBBI M 000py10BaHHe: KayuyyK, pPe3HHA, OpOMHAs BOJA MIIH
pacTBOp NMepMaHTaHaTa Kajus, KpyIIoJOoHHas KoJi0a, XUMUIECKHH cTa-
KaH, MpoOKa, MTaTHB, CTUPTOBKA, TPOOUPKH, GHIBTPOBAIILHAS OyMara.

OmnpbiT 1. B 011H 13 XUMHUYECKHUX CTAKaHOB IIOMECTUTE HECKOJIBKO KyCOYKOB Kay-
4yKa, a B APYroi — KyCOUKH pe3uHbl. JJ00aBbTe B KaXK/bli CTaKaH OCH3MH 1 OCTaBbTE
BTIoKO€e. CremaiTe BEIBOJ] O TOM, KaK BEyT ce0s 9TH BEIIECTBA [T0 OTHOIIIEHHIO K PacT-
BopuTelsiM. Uepes onpenenéHHOE BpeMs B CTaKaH, B KOTOPOM HaxXOIUTCS Kaydyk,
JI00aBbTE HEMHOTO OPOMHO¥ BOJIBI HITM pacTBOpa NepMaHraHara kanus. OObsCHUTE
HaOJI0IaeMbIC SIBJICHUSI.

OmnplIT 2. CobGepure npubop, MOKa3aHHBIN HA PUCYHKE.

Kayuyk

B k0710y, MPUKPETUICHHYIO K MITAaTUBY, 100aBbTE HECKOJIBKO KYCOYKOB KaydyKa.
3akpoiite koy0y MpOOKOH, a KOHEI[ ra300TBOJHON TPYyOKH OIYCTUTE B MPOOHPKY.
[IpoGupky momMecTHTe B CTaKaH € XOJIOJHON BOJOH.

OcTopokHO HarpeBaiiTe KonOy W HaOIromaiTe 3a KOHACHCAIMEH MapoB B MPO-
oupke. B sxxuakocTs, KoTopas codpanachk B MpoOUpKe, 100aBbTe OPOMHYIO BOY HITH
pacTBOp MmepMaHraHara Kajlusi U BCTPSIXHUTE CMECh.

ObvsicHume npuduHy 00pa308anUs 8 NPOOUPKE HCUOKO20 Belecmad, NOJYHeHHO-
20 Hazpesanuem meépooco Kayuyka.

Uszmensiem nu orcuokocmov, cobpaunas 6 npodupke, yeem OPOMHOU 600bl Uil
nepmaneanama Kaus?



PA3JIEJI

HUK/IMYECKHUE YIJIEBOAOPOAbI

Tema 4.1. ToMoJIOTHUYeCKHH psiJi LMKJI0AJIKAHOB, rpaduieckue
dopMysibl U NPOCTPAaHCTBEHHOE CTPOEHHE UX MOJIEKYJI

Tema 4.2. HomeHKJIaTypa ¥ U30MepHUd [IUKJI0aJKaHOB

Tema 4.3. TlonyyeHue u pU3nvYeCKUe CBOMNCTBA LIUKJI0AJKAHOB

Tema 4.4. XuMHu4ecKre CBOMCTBA [UKJI0AJKAHOB

Tema 4.5. ApomaTryeckue yrieBogopo/bl. [IpocTpancTBeHHOe
CTpOeHUe MOJIEKYJIbl 6eH30.J1a

Tema HoMeHk/1aTypa ¥ u30Mepusi TOMOJIOTOB 6eH30J1a
Tema 4.7. llonyyeHue u $u3nYeCcKre CBOMCTBA YIJIEBOJIOPO/OB Psijia
6eH30./1a

Tema 4.8. XuMHn4yecKre CBOMCTBA yIJIeBOIOPOOB psifia 6eH301a
Tema 4.9. Ctupoa

[Tpaxtuueckas pabora No3: [losiyueHHe U XUMHUYECKHe CBOMCTBa 6eH30J1a



1V PA3JIEJI OUKJINYECKHUE YITIEBOJOPOAbI

Tema 4. 1. Tomonornueckuii PAA LUK/I0a/JIKAaHOB, rpadpuyecKue
$dopmysibl M MPpOCTPAaHCTBEHHOE CTPOEHUE UX MOJIEKYJT

Ei B ominyuve oT ajkaHOB, NepBbIM MpeACTaBUTE]b FOMOJIOTMYECKOr0 pAja
[[MKJIOAJIKAaHOB COCTOUT U3 TPEX aTOMOB YIJIepo/ia, U HECMOTPS Ha TO, YTO ATOMBI
yIjeposia HaXoAaTcs B Sp® TMOPUZHOM COCTOSIHHH, YIVIBI MEXZAY TUOpPUJHBIMU

o6s1akaMu He paBHbI 109°28".

Iouemy 6 MosieKyse nepgozo hpedcmasumesisi YUK/AOAJIKAHO8 COO0epHCUMCsi mpu
amoma yaaepooa?

Kak moscHO 06BscHUMBL omauvue 80/1EHMHBIX Y2/108 8 MOJ1EKY/1dX YUK/10A/1KAHO8
om 109°28'?

Ilo Medcoynapoonotl Homenkaiamype yene6000poobl YUKIUUECKO2O CIPOEHUSL C
obwetl gpopmynoii C,H,, (n > 3) Hazviearomes yukaonapaguuamu uiu YWUKI0A1IKA-
Hamu. Ecnmu B MoneKyne ajkaHa MBICICHHO OTIIENUTh OT HECOCEIHHX aTrOMOB
yIiiepojia 1o OJJHOMY aToMy BOJIOPOJIa, TO 3a CYET 00pa30BaHMS CBS3H MEXKIy ITHU-
MU aTOMaMU [UKJI 3aMBIKACTCSl U 00Pa3yIOTCs IINKIMYECKUE YIIICBOIOPOIbI.

CH, _ CH,
H,C—H H--CH, H,C— CH,
HpOl‘[aH III/IKJ'IOHpOHaH

3HAYUT, MOJIEKYJIa ajKaHa JOKHA COAEepKaTh MUHUMYM TPU aToOMa YTJIepofa,
YTOOBI MPH OTIICIIJICHUH aTOMOB BOJIOPOJa MOT' 00pa30BaThCsl IUKIMUCCKUHN yTIIe-
BoAOpo/. [loaTOMy mepBbIA TpenCcTaBUTENb ITMKJIOATKAHOB — ATO HMKJIOMPOIAH.
Huxe nokazaHbl YeThIpe IPEACTABUTENSI TOMOJIOTMUECKOTO PSIa IIUKJIOATKAHOB.

CH
CH, N
H H,C—CH

CH, 2 | , 2 H, C\ /CHZ Hz? CH,
H,C— CH, H,C—CH, H,C CH,

H,C—CH e

? 2 CH,
LUKJIONPOIIaH IIUKJIO0yTaH LUKJIONEHTaH LUKJIOTeKCaH

Bo MHOrux ciayuasix HCHOJIB3YIOT yIPOLWEHHbIE Ipadudeckue GopMyIIbl:

VAN O

BpesysbTaTe HUXKeyKa3aHHbIX IpeBpalleHUH N0J1y4aloTC PAaBHOCTOPOHHUH
TpeyroJbHUK U KBaApar.

109" 28 fmj 109°28

—
R
10028 109° 28,
109°28 109°28



Tomonoruueckuii psii HUKJI0AJIKAHOB, rpadguyeckue GopMyJibl U
TEMA 4.1. NPOCTPAHCTBEHHOE CTPOCHHE HX MOJIEKY.JI

CKo/1bko 2padycos cocmas/isitom y2/ivl 8 NOJAyYeHHbIX ueypax?

Ha ckobko 2padycog ymeHbwaomesl y2/vl Npu 3mux npespaujeHusix?

Kakas ecmb ces13b Medsicdy 0aHHbIMU NPeBPAUEeHUSIMU U NPOCMPAHCTNBEHHBIM
cMpoeHueMm YukAaoaaKkaHos?

PaccMoTprM mpOCTpaHCTBEHHOE CTPOCHUE LMKIIOAIKAaHOB Ha IpUMepe 00pa3o-
BaHMS MOJIEKYJIBl LUKJIONponaHa. B mukinoankaHax aToMbl yriepoja HaXoAsATcs B
sp* THOpUIHOM cocTosHUH. [Ipu 00pa3oBaHMM MOJIEKYJ LMKJIOAJIKAHOB KaXKIbIi
aToMm yriepoma oopasyet 4 sp® rubpuanbie opOuTanu. J[Be ruOpuaHbIe OPOUTAIH
y4acTBYIOT B 00pa30BaHUU CBSI3U C BOJOPOJIOM, & ABE APYrue oOpas3yloT CBSI3U C
COCeIHUMH aTtomMaMu yriepoza. [Ipu oOpazoBaHMHM XMMHUYECKUX CBSI3EH MEXIY
aTOMaMU yTJepoja IPOUCXOANT MepeKpbIBaHNE THOPUAHBIX OopOuTaieil, B pe3yib-
TaTe Yero yMEHbIIAETCSl BaJIEHTHBIH yroia. OH B OJIMYME OT MOJIEKYJI aJIKaHa CO-
craBisieT He 109°28', a paBen 60°. Huxe nokasansl CpaBHUTEIIBHBIE CXeMBbI 00pa3o-
BaHMs MOJIEKYJI METaHa U LMKJIOMpOIaHa.

Tpu 0bpaszosanuu monexyvl Tlpu 06pazosamuu MONEK)IbL YUKIIONPONAHA CEA3U MENHCOY AMOMAMU
Memana 8ce BaleHMHble C653U,  Yenepood 00pazyiomcs 3a cuém nepeKkpolearisl SUOPUOHBIX opoumaiell, 8
obpasyiom yenwl pasuvle 109°28°  pesynomame yenl cesizel yMEeHbUAIOMCS U CMAHOBIMCS pagHbimu 60°

To >xe camoe HaOMIOAAETCS PH 00Pa30BaHUM APYTHX MOJIEKYJ [IUKIIOAIKAHOB,
W yIJbI CBsi3eit oTimuarotes ot 109°28'. Hanpumep, B MoJieKyJie IMKI00yTaHa YIIIbl
cBsizeit paBHBI 90°. Hike maHbI mapocTepyKHEBBIE MO MOJIEKYIT IIUKJIOTPOIIaHa

Y IUKJI00y TaHa.
Q
q a Q g
o L

Ol > Dy |
Llapocmepoicnesas mooein Llapocmepoicnesas mooein
MOﬂeKy/lbl uukﬂonponal-ta MOJleKlebl Z{MKJl06ym(1Ha

B Mornekynax IHMKIOAIKaHOB, B OTIIMYME OT AJIKAHOB, THOPUIHBIE OpOUTAIH,
YUYaCTBYIOIIME B 00pPa30BaHUM CBS3CH MEKILy aTOMaMHU yIVIEpoJia, HAXOMATCS B HaTIpsi-
JKEHHOM COCTOSIHUM (MHOTJIA OTH CBSI3M HA3bIBAIOT «OAHAHOBLIMUY CEA3AMU). DTO
HaTpsDKeHUE PacTET C yBEJIMYEHHEM OTKJIOHEHHs YIJIOBBIX CBA3EW aTOMOB yIJIEpO-
Jla oT HopMasbHOTO TookeHus: (109°28’). DTo OTKIOHEHHE Ha3bIBAIOT YITIOBBIM
HanpshkeHneM (Hanpsbkenue baiiepa). Beraucianm yrioBoe HampsiKeHne Ha puMe-
pe LHKIIONpONaHa:




IV PA3JIEJL INUKJINMYECKHUE YINIEBOAOPObI

BasteHTHBIC YIIIBI MEXIY Sp°

BanenTnslii yron B THOPHIHBIMI OpOHUTAISIMA
«OaHaHOBaAs
MOJICKYJIC [IUKJIOAJIKaHA aToMa yTaeposa (HOpMaabHOE
CBSI3b
pasen 60°. nonosxkenue) 109°28".

3a cueT HanpsHKEHNS! THOPUIHBIX OpOuTaneil BaleHTHbIC
yIIBl ymMeHbmaores ot 109°28" 1o 60°

B IUKJIONPOTIaHE YITIOBOC HAITPSHYKEHUE MOXKHO BBIYHCIINTD KaK IMOKa3aHO HUKE:!

0, 1 0
o= 109 2§ - 60 :24044’

ITo TakoMy >ke paBUITy BBIYKUCIIAIOT YIJIOBOE HAMPSDKEHHUE B MOJIEKYJIE IIUKJIOOyTaHa:

.'}J90° ’;':

10928

0, ' 0
o= 1020 gy

Kax BujtHO, 9em 60JIbIIIe aT0MOB yITIepoa B IUKIIS, TEM MEHBIIIC YITIOBOS HANPSHKCHHE.

Yenesodopodvl yukauueckozo cmpoenusi, ¢ obwjeti popmyoli ..... Ha3bIBAMCS
YUKA0ANKAHAMU. B MosieKyaax Yuk/n0a/KaHo8 amoMmbl yes1epoda HAxXo0simcsi 8 ...
COCMOsIHUU, 8a/1eHMHble y2abl omauvaromesi om 109°28° usz-3a HaAuvus ... .

B Mosekysne yuksao6ymaHa codepicamcsi yemsipe .., 80CEMb ..., WECIMHAO-
yamo ... . Bce amombl 8 MoseKyse YukA0agKaHO8 coeduHeHbl dpyz ¢ OpyeoMm
MOJIbKO ... .

YIJIOBOE HaNpsKEHUE; IOoJIsIpHAsi KOBaJIeHTHasl CBSI3b; HeNoJisipHas KOBaJeHTHast
CB$I13b; Sp° TUOPUAHAS OPOUTAIB ; 6-CBsI3b; CyHan; Sp° rHGpU],

Ilposepbme u3yveHHoe

1 B kakux MOJIEKYJIaX YU CJIO aTOMOB BoAOpPOAa O,CLPIHaKOBOE?

1. 6yTaH 2. LMKJIoNpoIaH 3. 6yTeH-2 4. NUKJIONIEHTaH
A)1,2 B) 3,4 01,3 D)2,4 E)1,4

2 PacmosioxuTe BelecTBa B Ops/iKe yBeJUYeHHUs YUCIa O-CBA3eH B MOJIeKyJIax.
1. nponeH 2. pomnaH 3. LMKJIONpOoNnaH




T'omonoruueckuii psii HHKJI0AJIKAHOB, rpadguyeckue ¢GopmMyJibl U
TEMA 4.1. NPOCTPAHCTBEHHOE CTPOECHHE UX MOJIEKY.JI

3, [loyeMy yryoBOe HanpsiKeHHe B MOJIeKyJle IIMKJI00yTaHa MeHbIIe, Y4eM B MOJIEKYJIe
LUKJIoNponaHa?

4  TlpomaH ¥ LUKJIONPONAH OTJIMYAIOTCA APYT OT Apyra:
1. [lo rubpu/HOMY COCTOSTHHIO aTOMOB yTJIepoJia
2.Tlo ynucny C - C cBA3ed B MoJieKyJjie
3. Tlo yncsny aTOMOB BOZOpPOAA B MOJIEKYJIE
A) Tosbko 1 B) TosnbkO 2 C) Tosbko 3 D)1,2 E)2,3

5, BbI4MC/IMTe BaJeHTHBIN YToJ1 MKI0AIKaHa, yIJIOBOE HaMpsieHHe KOTOPOro cocTapseT 0°44'

6 »
YCI10 aTOMOB BOIOPOZIA Yucio cesazen
BemecTBo
B MOJIEKyJIe [Monspusie | Hemomspueie
Huknoankan a 8 y
AnkaH a X 2

BbruncinTe CyMMy X + .

7, 3aBepuiuTe cxemy.

uknoankan
Yucio aroMoB OTHOCHUTEITbHAS
IO SO 1 BOZIOpPOIA B O0mee meao MOJIEKYJISIpHAsT
MOJTeKyte = IOPOI; aTOMOB B KYJLSIp!
MOJIEKYJIE = Monekyne =3n — 3 Mmacca =

8, PasfiesiuTe op6UTANM, yYacCTBYIOIMe B 06pa30BaHUU CBSI3ed MOJIEKYJIbI L[UKJIOOyTaHa,
Ha 2 TpYNIbl - THOPU/IHbIE U HETHUOPU/IHbIE — U ONpPeJeUTe UX Yncio. CpaBHUTE YUCI0
3TUX OPOUTA/NIEN C YUCIOM THOPHUAHBIX U HErHOPUAHBIX OpPOHUTA/Ied, yYacCTBYIOIIUX B
00pa30BaHUU CBsI3el B MOJIeKyJIax OyTaHa U OyTeHa-2.

9 Kak Mb1 y»Ke 3HaeM, eCJIM B MOJIeKyJie aJIKaHa OT HeCOCEeAHUX aTOMOB yIjiepoJa MbIC/JIEH-
HO OTIIENUTHb IO OJHOMY aTOMY BOAOPO/A, TO 3a CUET 06pa3OBaHI/lﬂ XUMHYECKOU CBS3U
MeXAy STUMH aTOMaMHU NOJIy4aloTCA LUKJIUYeCKHUe yrjieBoAOpOaAbl. CocTaBbTe rpa¢1/1qecxy10
d)OpMyJ'ly OHWKJIOA/JIKaHa, KOTOprﬁ noJiydyaeTcd OTLieNJIeHWeM aTOMOB BOJAOpOJAa OT Iiep-
BOr'o U TPETHEro aTOMOB yIjiepoJa B MOJIEKYJIe 6yTaHa.

10,

{ Iponen J { } { IIponan }

Hcnonp3ys HUKeyKa3aHHbIe YTBEPXK/IeHUs], 3aBEPLIUTE CXEMY.

1. MoJsieky/1a uMeeT 12 ruGpuAHbIX OpOUTaNeH

2. 0611ee YMCI0 aTOMOB B MOJIEKYJIE PaBHO 9

3. MoJiekyJ1a 06pa3yeTcst TOJIbKO 3a CUeT 0-CBsA3el 4. MoJieKyJia ¢ OTKpPBITOH Lienbio

11] ComocraBbTe NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ LMKJIONMpOIlaHa M LMKJI00yTaHa U
06'BbSCHUTE NPUYUHY Pa3/IMYUs YIJIOB CBA3EH.

12, TloueMy B OTJIMYME OT MOJIEKYJIbI IPOMAaHa B MOJIEKYJIe [IUKJIOMPONaHa UMeeTcsl «GaHaHo-
Basi» CBSI3b?




IV PA3JIEJI HNUKJIUYECKHE YITIEBOJOPObI

Tema 4.2. HomeHk/1aTypa ¥ n3oMepus UK/I0A/IKAHOB

g Kak Mbl y>ke 3HaeM, eCJId B MOJIEKYJIe aJIKaHa OT HECOCEIHHUX aTOMOB YIJIEPO-
Jla MBICJIEHHO OTIIEMUTh M0 OJHOMY aTOMy BOZOPO/a, TO 3a CYET 0Gpa30BaHHs
XUMHYECKOH CBSI3W MEX/y 3THMH aTOMaMHU YIJIEPO/A MOJIyYArTCS [[UKIHYECKHEe

YIJIEBOOPO/Ibl. HanprMep, ecyid B MoJIEKYJIe ITPOTIaHa OT EPBOTO M TPETHETO aTOMOB
yIJIepo/ia OTIIENUTD [0 OIHOMY aTOMY BOZOPO/Ia, TO MEX/1y STUMH aTOMaMH yIJiepoza
o6pasyeTcsi CBsi3b, B pe3yJibTaTe 00pa3yeTcs MoJIeKysia [UKIonponana. B Mosekysie
»Ke 6yTaHa OT HECOCEJHUX aTOMOB YIVIEPOJA MOXKHO MO PAa3HOMY OTIIEIJISITh aTOMbI
BOJIOPOZA.

) N N
HHHH HHHH HHHH

Kakue u3 noay4eHHbIX yuk/10a1KaHo8 00UHAKOo8ble, a KaKue — pasHble seujecmea?
Kakumu cxoxcumu mexcdy cob6oll ocobeHHocmsimMu 061a0aom pasHbvle YUK/A0aAKaHbL?

Homenxkiarypa

ﬁ” 0.

Huoice danbl YUK/I0A/1IKAHbl pazeemes1eHHO020 CmpoeHuUs U Ha38aHus ux no MlefayH(l-

podHoll HoMeHKaamype.
. CH, CH,
H,C—CH—CH, X |
H,C CH—CH, CH
H,C—CH /' \
: : CH,—HC—CH, H,C— CH—CH,— CH,
METHUJILUKI00yTaH 1,3-1MMeTHU/IUKIONeHTaH 1-MeTu/I-2-3TUILHUKJIONPONaH

Cocmasbme anzopummbl 045 HA3bIBAHUS YUKA0AAKAHO8 N0 MedcdyHapodHoti
HOMeHKAamype.

CormacHo MexayHapoiHO HOMEHKIIaType Ha3BaHUs HEPA3BETBIEHHBIX IIUKIIO-
QJIKAaHOB 00pa3yrOTCsl OT COOTBETCTBYIOIINX AJKAHOB C AHAJOTUYHBIM YHCIIOM aTo-
MOB yIJIepojia IOCPECTBOM NPUOABICHUS K HUM MPUCTABKU «yukio». Hampumep:

CH, P
H,C—CH 7 X
CH, 2 | | 2 H, C\ /CH2 Hz(lj CH,
H,C— CH, H,C—CH, H,C CH,
— ~N
H,C— CH, A
HUKJIONpOIiaH HI/IKJI06yTaH OUKJIOINICHTAaH IMUKJIOI€KCaH

Ecnm B imkite nMeeTcest OMUH paguKai (3aMECTUTEINb), TO TIPH HA3BAHWH ITHKJI0-
aJKaHa aTOMBI YIIIepoaa, 00pa3yIoIre UK, CHUTAIOT OCHOBHOM IeNbI0, BHAYAJEe
Ha3BIBAIOT PaJMKAaJ, 3aTeM Ha3BaHHE ITHKIIA.



TEMA 4.2. Homenkinarypa u n3omMepusi HUKJI0AJIKAHOB

HZT—TH— CH, CH,
H,C—CH, H,C — CH—CH,— CH,
MeTI/lJILU/IKJ'IO6yTaH 3TUJILUKJIONPOIIaH

Ecnu B uKIiie UMEIOTCS HECKOJIBKO PAANKAJIOB, TO HA3BaHUE LIMKJIOAIKAHOB OCY-
LIECTBIISAIOT B HU)KEYKa3aHHOH 110CIIEI0BATEIbHOCTH.

1. IIpoBomsaT HymepaLuto aroMOB ymiepoaa B Lukie. Hymepanuro npoBOIST Tak,
YyTOOBl CyMMa HOMEpPOB aTOMOB YIJIEPOZa, COSIMHSIONINX PaJiKalibl, ObUla HAUMEHb-
weid. Hanpumep:

H,C— CH—CH, H,C— CH—CH,
4 3| z|
C— CH— O™ H,C— CH—CH,
1+4=5 1+2=3

Hymepayus 60 emopom ciyuae nposedena npasuivto. [Tomomy umo 6 smom cayuae cymma
HOMEPO6 amomos y2nepood, COeOUHAIOWUX PAOUKATIbL, HAUMEHbULAS.
2. YuTaloT HOMEp ymiepoaa, K KOTOPOMY MPUCOETUHEHBI PaJuKajibl, Ha3BaHUS
paaukaaioB, a MIOTOM Ha3BaHUEC TJIaBHOM OCITH.

H,C— CH—CH,
I
H,C— CH—CH,
1,2-puMeTUALUKI06yTaH
ECHI/I UK COACPIKUT pa3HbIC paUuKaJibl, TO HyMEpallU0 IPOBOAAT Ha4YMHAs C
aToMa yriepoja, y KOTOpOro HaXOAUTCS MPOCTOM paaukat. [Ipu Ha3bIBAHUH TUKIIO-
aJIkaHa paavuKaJbl YUTAIOT B MOPSAAKE OT IPOCTOIO K CIIOKHOMY.
CH,
cH—HC ™ CH—CH~—CH,
N "
HC_CH,
CH,
1-MeTI/IJ'[-3-3TI/lJIHI/IKfIOFeKC3H

HN3omepus

JlJs LMKII0ANKaHOB XapaKTepHa CMPYKMYPHAS U 2eoMempuiecKkas N30MEpHs.
Jlyist HUX XapTepHbI HWKEYKa3aHHbIE BUbI CTPYKTYPHON H30MEPUH.

CTpyKTypHasi H30MepHs,
XapakTepHast ITst

LUKJI0ATKAHOB
Hzomepus mo H3omepust 1o
H3zomepust 1o pasmepy T md— - MesxxinaccoBast
LUKIIA H30MEpHs

TUTENEH B LUKIIE 3amecTuteneit




IV PA3JIEJI HNUKJIUYECKHE YITIEBOJOPOAbI

Uszomepus no pasmepy yukaa:

CH,
/X
H,C CH, H,C—CH—CH, CH—CH,— CH,
\ ) | /\
H,C—CH, H,C— CH, H,C — CH,
IMUKJIOIICHTAaH MeTI/IJlHI/IKJ'[O6yTaH STUJIHUKIIONIPOIIaH

H30M€puﬂ 110 NONLOJHCEHUTO 3amecmumenel 8 yukuie:

H,C—CH—CH, H,C—CH—CH,
H,C—CH—CH, CH,—HC —CH,
1,2- Ve TiiuKI00y TaH 13- Ve TnnukIo0y TaH

H3omepuﬂ no CmpoerHuo 3amecmumeneil.

L S
Hz? |CH— CH—CH— CH, H,C CH— (le —CH,
HC___CH, HC___CH, CH,
cH, cH,
TTPOITHJIIUKIIOTCKCaH N30IPOIMUIIITAKIOTCKCaH

Meoicknaccosasn uzomepus. HI/IKJ'IoaJ'IKaHBI " aJIKCHBI, B COCTaB KOTOPBIX BXOJIUT
OIMHAKOBOC YUCJIO aTOMOB YIJIEPOJa, ABJIAIOTCA MEKKIACCOBBIMU U30MEPaAMMU. Ha-
MPpUMEP, CYIECTBYIOT CICAYIOIHNEC U30MEPHI NUKIIOAJIKAHOB U aJIKCHOB C COCTaBOM

C4Hg.
H,C—CH, CH,=CH-CH,— CH;
H,C—CH,
HUKII0OAJIKaH @ CH3 _ CH — CH, CH3 AJIKCH
o
CH
/ \ CHzZ(‘:* CH3
H,C— CH, CHs

O

Hanmmmre rpadudeckyio GopMyy OuKIoankaHa, coctaB kotoporo CsHy,.

1. Crauaio HanumieM (GopMysTy Hepa3BeTBIEHHOTO IUKJIOATKAHA.

O




TEMA 4.2. Homenknarypa n n3oMepusi HUKJI0AJIKAHOB

2. HOTOM, YETBIPE aToOMa yriepoaa COCANHUM B IUKJIIC, & OAWH HAIMIIIEM B Pa3BETBIIC-
HUU.

C

3. Jlanee, Tpu aToma yriaepoaa COeAMHUM B IIUKJIE, a /IBa OKaKeM B BO3MOJKHBIX Bapu-
aHTax B pa3BETBICHUU.

C c—C e

C

Kak BumHO, ecTh 5 pa3auyuHBIX MUKIOATKAaHOB ¢ cocTaBoM CsH .

Kak y ankeHOB, y IMKJIOAJKaHOB TOKE €CTb BO3MOXXHOCTb 00pa3oBaHUsI Te0-
METpUUeCcKor n3omepuH. [IpuunHoii 00pa3oBaHMs T€OMETPUUECKON H30MEPHHU SIB-
JSIeTCsl TO, YTO B LMKIMYECKMX MOJIEKYJaX aTOMbI YIJIepoia HE MOTYT CBOOOIHO
Bpamarbest BOKpyr C — C cBsa3u. Ecnu 3amecTuTenn Haxonarcs Mo OJHY CTOPOHY
TUIOCKOCTH LIMKJIA, TO 00pa3yeTcst yuc-, a €CIIi 3aMECTUTEIIN PACTIOJIOKEHBI 110 pa3-
HBIE CTOPOHBI INIOCKOCTU 00pa3yeTcst mpanc- N30Mep.

3amecmumentt no OOHy 3amecmumenu no pasmvie
Ccmopomny CMOpOHbL

d yuc- b - mparic- b

Hanpumep, B Monekysne 1,2-auMeTHiKIoNnponana no nonoxennto CH;— rpynn
K INIOCKOCTH MOJIEKY/IbI BO3MOXHBI YUC- U MpaHc- U30MEpBI.

cH, f. cH cH, fh
NN N N/
C—C C—C
/ AN /
H H H CH,
yuc-1,2-TMMETUIIIUKIIOTPOTIaH mpanc-1,2-TUMETHIITUKIIONPOTIaH

Ecnm 3amecTuTenn HaXOAATCS y OJHOTO M TOTO K€ aToMa yIieposa B UKIIE, TO
COeIMHEHHS HEe 00pa3yloT TeOMETPUIECKYI0 H30MEpPHIO.




WUt MUKJIAYECKHUE YIJIEBOJOPO/BI

e

CH, CH,

HA3edHUe sewecmad no ..... 1-Memu11-2-3mw1uwmo6ymal-1.

IlenmeH-1 siensiemcs ..... YUK/J0neHmaa.

B omauyue om 1,1-dumemunyukaobymana 8 1,3-dumemunyukao6ymaHe 803Moxc-
HA ...

reoMeTpuyeckKkasd U3aoMepusd; MeXKJIaCCoOBasd U30Mepusd; Me)}c,qyl—[apoaﬂaﬂ HOMEHKJIaTypa

IIpoeepbme u3yyeHHoe

1 BbIﬂeJ’IHTe HW30Mepbl HUKJIONIEHTEeHA.

CH; C,Hs

. z[( N

CHs CH,
AT O

2 OnpepesnuTe UUKJI0AIKAHBL, B MOJIEKY/IaX KOTOPBIX 5 aTOMOB yI/IepoAa.

CH,

1. METUILIUKIIO6Y TaH 2. METUJIIIUKJIONIEHTaH
3.1,2-1MeTHUILMKIIONPONaH 4. STUIUKJI00Y TaH
A)1,2 B) 3,4 01,4 D) 2,3 E)1,3

3 Kaxue U3 JaHHbIX BellecTB: 6yTaH, UMKI06YTaH U Oy TeH-2, ABJIAIOTCI M30MepaMu?
06OCHYHTE CBOU MBICIH.

4 | He cymecTByeT LMKJI0AJKaHa C Ha3BaHWeM 1,3,4-TpUMeTH/ILUK/IONEHTAaH. OGbsACHUTE
NPUYHHY.

5| CKOJIBKO IPOLIEHTOB COCTABJISIET YHCJIO TPETUYHBIX ATOMOB yIJIepoZa B MoJiekyse 1,2-1u-
METHUJI-3-U30NPONHUJIMKIONEHTaHa OT 001ero YKuc/ia ero aToMos?

6| OmpejenuTe Ha3BaHMe LMKJIOAJKaHAa MO MeX/yHapoJHOW HOMEHKJATYpe, MOJyYeHHOTro
3aMelleHHeM B MOJIEKYJ/Ie STH/ILMKJI06YTaHa OJIHOTO U3 aTOMOB BOZOPO/ZA, HAXOASAIIErocs
B IIMKJIE Y TPETHEr0 aTOMA yIJIepo/ja, HA METU/IbHBIN PaiuKaJl.

(7] Pacnpegenute Bemecrsa B Tab1MLy.

CTpyKTypHBIE U30MEPHI 1-MeTH/I-2-NPOMUILUKI06YTaHA
[To pasmepy [To nosi0xkeHN10 [lo cTpoenuto MexkJiaccoBas
LUKJIa 3aMecTHTesIed B LIUKJIe 3aMecTUTesel n3oMepus
1. 1-MeTHI-2-U300PONUILUKI06YTaH 2. 2,5-nuMeTHIreKceH-3
3. 3TUJILUKJIOTEeKCaH 4. 1-MeTuJI-3-IPONUJIIUKI06YTaH

@ OmnpefiesIuTe YUC/I0 METH/IEHOBBIX IPYII U METHJ/IBHBIX PaJIUKa/IOB B MoJieKyJie 1-3TuI-3-130-
NPONMWILMKIO0Y TaHa.



TEMA 4.3. IMoay4enne n ¢pu3nYecKue CBOMCTBA HUKJI0AJIKAHOB

Hanumnre rpadpudeckre GpopMysibl s LUKI0aAKaHa ¢ coctaBoM CsHig, B MOJIEKYIIaX KO-
TOPBIX COZLEPIKATCS TPU BTOPUYHBIX aTOMA YIJIEpo/ia, U HA30BUTE 3TH BellecTBa 1o Mex-
JlyHapoJHOW HOMEHKJIAaType.

3aBepuinTe TAGIHILY.

LiukioankaH HasBaHwue
CH,
CH,
CH,
1-MeTuJI-3-U30NPONUILUKIONEHTaH

11| B omsinune ot 1,1,2-TpuMeTHILMK/IONPONaHa, 1,2-AMMeTH/ILMKI0NPONaH 06pa3yoT LUC- U
TpaHCc-u30Mephl. O6bACHUTE MPUYHHY.

12, CoctaBbTe rpadudeckyio Gopmysy ¥ Ha30BUTe 1o Mexx/IyHapoAHOM HOMEeHKJIaType IUKJIO0-
aJIkaH, 06pa30BaHHbBIN U3 IBYX MOJIEKYJI METU/ILMKJIONPOIAHA, Y KOTOPBIX TPOUCXOAUT pas-
PBIB CBSI3U B LIUKJIe MEXK/[y BTOPBIM U TPETUM aTOMaMHU yrjaepoja.

Tema 4‘- 3 . HOJIy‘{eHI/Ie n (l)nanecxne CBOMCTBA IIUK/TIOA/IKAHOB

m BakuHckass HedTh — B.MapkoBHUKOB — HadTeHoBble yrieBogopoab! (Had-
TEHBI).
Onpedeaume c8s13b Mexncdy OAHHBLIMU BblPAHCEHUSIMU.

IMosryyeHnue

B cocraB HepTH BXOAAT MUKIIOTICHTAH, IIMKJIOTEKCAH U WX aIKMI3aMEIICHHBIC TO-
moioru. B MPOMBINIVICHHOCTH ILMUKJIOAJIKAaHbI MOXKHO ITOJYYUTHh U3 TUCTUIAINN He(i)-
TH. I_II/IKJ'IOFGKCELH " €ro aJ'IKI/IJ'ISaMeIlIéHHBIC IIPON3BOAHBIC B IIPOMBINIIICHHOCTHU ITI0OJTY-
YarT KaTaJIMTHYCCKUM TUAPHUPOBAHNEM 0OeH30j1a U €r0 TOMOJIOIOB.

@ + 3H2 - O

6eH30J1 LIMKJIOTeKCaH
CH, CH,
t, KaT.
: + 3H, —
TOJIyOJI MEeTUJIIMKJIOTeKCaH

Ecnu B raBHOM 1leNn allkaHOB COZEPKUTCS MATh M OOJIBIIE aTOMOB YIJIEPOAA, TO
IIPU UX HarpEBaHHUU B IPUCYTCTBUM KaTaJIM3aTOPa MOITYy4aIOT LIUKIOAIKAHBI:




1V PA3JIEJI OUKJINYECKHUE YITIEBOJOPObI

CH,
CH, - CH, - CH, - CH, - CH,- CH, - CH, —*~ .y
METUJILUKJIOT€KCaH

HpI/I BBaHMOASﬁCTBHH Inc AUTAJIOT€HONNPOU3BOAHbIMHU aJIKAHOB, B KOTOPbIX r'a-
JIOT€HbI PaCIIOJIOXKEHBI PAAOM IIPHU COCEJHUX ATOMAX YyIJIepo/ad, IN0JIy4al0TCA aJIKEHBI.

CH.—~CH —CH, + Zn —L. CH,— CH=CH, + ZnBr,

Br Br
1,2-gubpoMnponaH

Kak vl dymaeme, kakue coeduHeHusi o6pasyomcs npu esaumodelicmeuu Zn ¢
0u2a/102eHONPOU3BOOHBIMU AKAHO8, 8 KOMOPbIX 20102€HbI HAXOOSMCS He NPU COCEOHUX
amomax yanepoda (Hanpumep, 1,3-dubpomnponaH; 1,4-duxaopnesmat u dp.)?

CH,~CH,~CH, + Zn —L.{ 9 | + ZnBr,

Br Br
1,3 - pubpomMnponaH

Cl Cl

1,4-nuxnoprneHTal

B n1aGoparopuu LMKI0AJIKaHbI OAY4Yal0T B3aUMOJICHCTBUEM LIMHKA WM HATPUS
C IUraJOreHONPOU3BOIHBIMH AJIKAHOB, B KOTOPBIX aTOMBI I'ajlOreHa He J0JKHBI HaXO0-

JIUTHCS TIPU OJTHOM U TIPU COCETHHMX aroMax yIiepoja:

CH,
(|JH2—CH2—(|3H2 + Zn — /\\ + ZnBr,
L . H,C— CH,
HUKJIONIPOTIIaH

1,3-gu6pomMnponaH
H,C—CH—CH,

$H2— CH,— CH,— ?H —CH, + Zn —t | | + ZnCl,
1,4-puxJyiopneHTaH METUJIIUKJIOOYTaH
CH,
) SN
ICHZ_ (llH —CH,— CIH - (|3H2 + 7Zn — H,C /CH—CH3 + ZnCl,
Cl CH, CH, Cl CH,— HC—CH,

1,5-nuxsop-2,4-1UMMeTU/ITIEHTaH
1,3-AuMeTUILMKI0IeHTaH




TEMA 4.3. IMonydenune n pu3nUecKHe CBOKHCTBA UKJIOAIKAHOB

B stom ciIydac uid MOJYUCHHA IUKIOAJIKaHOB B MOJICKYJIE MEXAY aTOMaMM
TaJJOTCHOB OOJIKHO OBITh HE MEHEE O/THOT'O MJIM HECKOJIbKUX aTOMOB YIJI€pOda.

dusnyeckue cBoMcTBa

IIpu HOpMaNTBHBIX YCIOBUAX LIUKJIONPOINIAH
M OUKJIOOYTaH — 3TO ras3bl, a HUKIONEHTAaH U ) 3Haeme au
LUKJIOTeKCaH — )KUAKOCTU. C yBeInYeHneM Mo-
. BMeaHUIIMHE IUKJIOTIPOTIaH UC-
JIIPHOM Macchl LMKJIOATIKAHOB MOBBILIAETCS UX
I10JIb30BaJICA B KadyeCTBe aHecCTe-
Temneparypa KumneHus. LlukioankaHsl Ipak- 3UPYIOIIEro cpeACcTBa (HapKo3).
TUYECKH HEPACTBOPHMBI B BOAE U OKa3bIBAIOT
BpEIHOE JICIICTBHE HAa OPTaHU3M YeJIOBEKa.

V4
[Ipu 06bI4YHBIX YCA0BUSAX YUKA0AIKAHBI HEPA38EMEBAEHHO20 CIMPOEHUs], 8 COCMas
KOmopblx 8x00am 3 U 4 amoma y2.epoaa ....., codepxrcaujue 5 u 6 amomos y21epoaa..... .
Aas noaywenus yukaoaakaxa caedyem delicmeosams YUHKOM HA ... .
LJuknozekcan nosyvaemcs 8 peyabmame peakyuu ... 2eKCaHa U ... 6eH30a.

TUAPHUPOBAHUE; X KUJIKOE; I'a3; JUTaJIOT€HONIPOU3BOAHbIE AJIKAHOB; AernpupoBaHe

Ilposepvme u3yueHHoe

a

1 PacmosoxuTe BellecTBa B IOPsiiIKe yMeHbLIEHUS UX TeMIepaTyp KUIIeHUs.
1. lluksoneHTa” 2. llukjonponaH 3. llukyno6yTaH
A) 1>2>3 B) 2>1>3 C) 1>3>2 D) 3>2>1 E) 2>3>1

2 Tlpu B3aUMO/IECTBUH KaKOT0 BEIECTBA C [IHHKOM MO0JIy4aeTCsl [UKI00yTaH?
A) 1,2-puxnopbyTaH B) 1,3-puxsop6yTaH C) 1,4-puxnopbyTaH
D) 1,5-puxnoprneHTaH E) 1,4-quxnopneHTaH

MaccoBast Zj0J151 yIJIepo/ia B LIMKJIONPOINAHe U B LIMKJI06yTaHe oAMHaKoBasi. OObSICHUTE NIPUYUHY.
4 Touemy npu B3auMogeAcTBUM Zn ¢ 2,3-AU6POMBYTaHOM He N0JydaeTcs UKI0aNKaAH?

5, lpu B3aumogeiictBuu 10,8 r Au6poMaskaHa c Zn, B3sThIM B U36bITKe, MToJIy4aeTcs 2,8 T
nuKIoankaHa. Onpegenure GopMy/y L[UKI0aTKaHa.

6 OmpeziesinTe IUKJIOA/TIKaH, KOTOPBIN SABJAAETCS MPOAYKTOM B3aUMOJEHCTBUS Zn C Belle-
CTBOM, [TOJIy4E€HHBIM 3aMellleHHeM B MOJIeKyJle 2-MeTHUJI0yTaHa OHOr'0 U3 aTOMOB BOJ0-
po/ia, NPHUCOeJUHEHHOTO K IEPBOMY U TPEThEMY aTOMY KaX/10T'0 YIJIepo/ia, aTOMOM GpoMa.




IV PA3JIEJI NUKJIUYECKHE YITIEBOJOPOIbI

7 ; PanipezienvTe BellecTBa B TA6JIHLLY, COIJIACHO IPOAYKTAM, T0JIydeHHbIM IPH peakiuu ux ¢ Na.

TIpomykt, moy4eHHBII IPU peakIuu ¢ HaTpHeM

AnkaH Iukmoankan AnkeH
I. 1,2-guxnopbyTaH II. 2-xs10pnponan
M1 1,4-puxsop6yTaH IV. 1,3-guxsop-2-MeTUN6y TaH
(8 [ CH,—CH,~CH—~CH,—CH, + Zn — } [ CH,—CH—CH,~CH—CH, + Zn—
Cl Cl

/\*Cl
] L]

PacnpesieninTe BelpaXkeHHUs IO CXeMe.
1. [losyyaeTcs 3TUILKUKJIONPONAH
2. [lony4aeTcsa IMKJI0aIKaH, B MOJIEKyJie KOTOPOTO 2 TPeTHYHBIX aTOMa yTjiepoja
3. llosnyyaeTcsa LUKII0AJKaH, B MOJIeKyJle KOTOPOTro 1-MeTU/eHOBas rpynna
4. [losnydyaeTcsl LUKJ/I0a/KaH, B [UKJIe KOTOPOro 3 aToMa yrjiepoja

9 , 3aBepiinTe TabJHMLLY.

JluranoreHonpou3BoaHOE IMuknoankan, nomy4eHHbINH Haspanue nuknoankana no
aJKaHOB P peakuuu ¢ Zn MesxayHapoiHOI HOMEHKIIaType
CHB—(‘ZH—CHZ—(‘IH—?H—CH3
Br Br CH,

CHJ—(‘IH—CHZ—(‘IH—(‘ZH—CH3
Br CH, Br

10, CocTaBbTe YpaBHEHHUA peaKLU/Iﬁ HUMXEYKa3aHHbIX BelleCTB C UMHKOM U oOIlpefesnTe, Npu
KaKHUX peaKludax 1oJjy4aeTcd OAHHaKOBbIﬁ OUKJIOAJIKaH.

1. CH;—?H—(FH—CHZ—C‘H2 2. CHJf(‘3H7CH27CH27(‘IH7CH3
Br CH, Br Br Br
3. C‘HZ—C‘IH—CHZ—(‘DH—CH3 4. (‘IHfCHsz‘HfCHZf(‘?H2
Br CH, Br Br CH, Br

m CKOJIBKO Pa3JIMYHBIX [UKJIOAJIKAaHOB MOXKHO ITOJIYYUTb NMPU PEAKLHUU ZN C COeAMHEHUSIMU C
coctaBoM C4HgBr,? O60cHyliTe CBOU MbICJIH.

@ l'Ipe,[mo;KnTe MeTO/ZbI NIOJIYy4€HHA LU/IKIIO6yTaHa W3 JUBUHUJIA B TPU CTaJHUH.



TEMA 4.4. XHMH4YeCKHE CBOMCTBA MKJI0AJIKAHOB

Tema 4.4, XuMuueckue cBoiicTa IIUKJI0A/IKAaHOB

m Tap siBJIieTCA OJHUM M3 CTPYHHBIX MY3bIKaJIbHbIX UHCTPYMEHTOB, KOTOPbIX LIU-
POKO HCIOJIb3yeTCsl MPU MCIOJHEHUU A3ep6al/PKaHCKON HALlMOHAJBHOW MY3BIKH.
Tap coctouT M3 11 MeTa//IMYECKUX CTPYH Pa3/IMYHOIO JHaMeTpa, KOTOpble U3/AI0T
onpe/ie/IEHHbIE 3BYKH MPU MPUKACAHMWK K HUM IVIEKTOPOM. Mcno/IHUTEM Ha Tape U
MacTepa yepes onpezieJIEHHOe BpeMsl HaCTpauBaloT Tap. HacTpoiika Tapa Heo6xoArMa
JIJIS1 TOTO, YTOOBI €ro 3ByKH COOTBETCTBOBA/IM ONpe/ieJIEHHBIM TOHAM, Gblja COIIAaco-
BAaHHOCTb CO3BYYHSI CTPYH. ITO JIEIAIOT HATATMBAHUEM WJIM PaccaabeHUeM CTPYH.
OJZIHaKO KOr/ja CTPYHbI CUJIbHO HATSIHYThI, OHU MOTYT 060pBaThCs TPU UCIIOJTHEHUH.

Kak ebl dymaeme, novemy 8eposimHocmb 06pblea HAMsAHymotl cmpyHul 601blle,
uemy opyaux?

Y Kakux Moaekya yuka0aakaHos paspwle C — C c8513U CX0XHC € pa3pbléOM HAMSIHY-
motl cmpyHbl?

Kakumu ceoticmeamu omau4aromes 9mu Yyuk/a0aakaHsl om opyaux?

Brl 3Ha€TE, UTO MIUKITIOATKAHBI ¢ MAJTBIM ITUKJIOM (ITUKJIONPOTIaH U ITUKIO0yTaH) 00-
JIaIar0T OOJIBIIUM YIJIOBBIM HAPSKCHUEM, YeM JPYTHe [IUKIOaTKaHbl (LIUKIONCHTaH,
UKIIorekcan). Yem OoJblie yIimoBoe HarpshKeHHE, TeM OOIbIe HANPSHKEHHOCTh Op-
Ouraeli, y4acTBYIOIIMX B 00pPa30BaHUU CBSA3U B MOJICKYJIC, YMEHBIIACTCS ITPOYHOCTh
MOJIEKYJIBI, B PE3YJIBTaTe 3TOTO pa3phiB cBsi3u C — C oberyaeTcsi, yBeTUIMBACTCS CIIO-
COOHOCTH MOJICKYJI BCTYIIATh B PEAKIIUU PUCOCTUHECHUSL.

&

AnkaHbI Cc raJloTeHaMU BCTYINAKOT B peaKlUI0 3aMelleHUd, a aJIKeHbI B pEaKIUI0
nprucoeUHEHHU .

CH, +4Cl,—CCl, + 4HCI CH,=CH, + Cl, — ?HZ—$H2
Cl Cl
1,2-auxyI0p3TaH
Kax no-sawemy, Kakas peakyus npomekaem .Me]f(,‘ay YUKA0NPpONAHOM U YUKAO0-
NeHMAaHOM C 2a102eHaMU (3aMeuweHUs uau npucoeduHeHus1)?
CH,

N :
H,C CH, + Cl, —

H,C—CH,

Kak moxcHO 3mo 06BCHUMb CMpOEeHUeM Ux MoAeKya?

Peakuun npucoenunenusi. [{uknoankansl ¢ MagbIMH UKIaMHU (IIUKJIONPOIIAH,
UKI00yTaH) TpY HarpeBaHUM (IIMKJIOAIKAHBI TIPA OOBIYHBIX YCIOBHAX HE oOeciiBe-
YHUBAIOT OPOMHYIO BOZY), KaK M aJKEHBI, BCTYHAIOT B PEAKIMN MPUCOSTMHEHHS C Ta-
JIOT€HaMH U TAJIOTEHOBOJAOPOAAMH. JTO CBA3aHO C OOJBIINM YIIIOBBIM HAINPSHKEHHEM
B MIX MOJIEKYJIax.

CH,
/N + Br, CH.~CH,~CH,
H,C — CH, L L

1,3-au6pomMnpomnaH




1V PA3JIEJI IUKJIWYECKHUE YINIEBOAOPOAbI

2

+ HBr —~ CH,—CH,—CH,
H,C—— CH, ! !

H Br
1- 6poMnponaH
Ecnu B3aumozeicTBre 1UKI00yTaHa ¢ TajJOre¢HOBOJOPOAAMU IPOUCXOIUT C TPY-
J0M, TO HUKJIOTICHTAH U APYTUC HUKIIOAJTIKaAHBI HC ITPUCOCANHAIOT raJIOTCHOBOAOPOABI.
B npucyctBumM karanuzatopa HEKOTOPbIE HIMKIIOAIKAHBI THIPUPYIOTCS U MPEBpa-
IIAarTCA B COOTBCTCTBYIOIHC aJIKaHbI.

CH .
/\ + H, S, cH—CH,—CH,

H,C—=—CH, npomnaH
H,C—CH, .

| | + H, %% CH,—CH,— CH,—CH,
H,C—+CH, GyTan

L{ukiIoneHTan mo CpaBHEHHIO C LUKJIOMPONAHOM M LHKIOOYTaHOM BCTYHAaeT B
peakny TUAPUPOBaHUS IPU BEICOKOH TeMIeparype.

CH,
VAR )
H,C CH, + H, 22&%, CH,—CH,— CH,— CH,— CH,
NeHTaH
H,C—+—CH,

Peakuust 3amemmenusi. [{ukioankansl ¢ OOJBIINM LIUKIOM, KaK M aJIKaHbl, BCTY-
MMafOT B PEAKITUHN 3aMEIICHUS C TAIOTeHAMH. JTO CBSA3aHO C TEM, UTO C YBEINICHUEM
[IMKJIa MOJICKYJThl YMEHBIITAECTCSI YITIOBOE HAMPsDKEHUE. Peaknus TpoTeKaeT Mo BO3-
JIEHCTBHEM CBETAa WJIHM TPU HATPEBAHUU:

I|3r
AL A
HZC\ CH, + Br, wmwmt | HC CH, + HBr
H,C—CH, H,C—CH,
6pOML[I/IKJ'IOl'IEHTaH
Ic1
AL A
H,C CH, H,C CH,
| | + C12 hy wim t | | + HC1
HC_ _CH, HC _CH,
CH, CH,
XJIOPIOUKJIOTEKCAaH

Peaknumn nermapupoBanus. Hekxoropsle
LUKJIOAJIKaHbl BCTYMAIOT B PEAKLUU JIETUAPH- A
posanus. Hampumep, B npHUCycTBUM  KaTaslu- L —

3aropa ACTUAPUPOBAHUECM LHUKIIOTCKCAHA I10- KaK PaCTBOPUTEJIb, KaK ChIPbE JJIs TIOJy-
Jy4aercst 6eH3011, a JICTHAPUPOBAHAEM METUII- 4eHHUsl 6eH30J1a M JIPYTUX OPraHUYeCKUX

HUKJIOICKCaHa IOJIYy4YacTCd TOJYOJ. BeIECTB.




TEMA 4.4. XHMH4YeCKHE CBOMCTBA MKJI0AJIKAHOB

SR X
H,C CH, HC CH
e T+,
HC__CH, HC — CH
CH, CH
6eH30.1
(les (les
- CI_{ P
H,C CH, HC CH
e T+,
HC__CH, HC — CH
CH, CH
TOJIYOJI

Peakuuu ropenusi. [Ipy nonHoM ropeHuu HMUKIOAIKAHOB MOMYYaETCs YIIIEKHUC-
JIBIM a3 ¥ BOJA.

CH, + 3?’202 —L> nCO, + nH,0
C,H, + 60, — 4CO, + 4H,0
Peakuus uzomepuzauuu. [Ipu HarpeBaHuy B MPUCYTCTBUU KATAIM3ATOPa XJIO-

pyuaa aJTrOMUHUS HUKITIOAJIKAHBI U30MCPU3YROTCH. I/I30Mep1/13au1/151 B OCHOBHOM IIPOTEC-
KaeT C YBCIIMUCHHUEM LUKIJIA.

CH,

t,AlCI;

—_—

METUJILMKI00YTaH LMKJIONEeHTaH
CH,
t,AICI;
LA
MEeTUJILMK/IONEHTaH [IUKJIOTeKCaH

V4
B YUuK/z10a/1KaHax ¢ 60bUWUM UUKJ/IOM ..... H€60./lbw0€, nosmomy OHU mpyaHo

ecmynarwm e peakyuu ..... .

Peakyus yuksoneHmaHa ¢ 6pomom hod delicmguem ceema OMHOCUMCS
K  DPeaKyusiM ... . ... Yuks02ekcaHa nhosayvaemcsi 6euson. Ilpu peakyuu ...
MeMuAYUKAONPONAH MOXCEM NPEEPAMUMbCA 8 YUKA06YMAH.

AErnprupoBaHueE; 3aMellleHre; IPUCOeJNHEHUEe;, U30MepHru3aliud; yIJIOBO€ HallpsAXXeHue




IV PA3JIEJI IUKJIMYECKHUE YITIEBOAJOPOAbI

e

& [Iposepvme uzyuennoe

1 OmpejenuTe NpOAYKT peaKLUU LUKIonponaHa ¢ HBr.
A) 1-6pomnponaH B) 2-6pommnpomnaH C) 1,2-pu6pomMnponaH
D) 6pomuuksonponan  E) 1,3-au6pommnponan

2 Kakue peakuuu He NPOTEKAKT?

H,C—CH, t, Kar.
1. | | + H, Lkar, 2. C,H,+H, =5
H,C—CH,
CH, CH
PN 2
H,C CH N v
3. 2(|: (|: : + HBr &LXar, 4. Hzc\ CH, + Cl, e
H, H,
~N J—
o, H,C—CH,
A)1,2 B) 3,4 01,4 D)2,3 E)1,3

(A-0-0-0)

B 1aHHOM HanmpaBJIeHUH PeaKIH MPHUCOeJUHEHUS [TUKI0aJKaHOB C raJoreHaMH 3aTpyA-
HSIIOTCS, a peaKIUH 3aMelleHusI NPoTeKaloT jerye. O6'bsICHUTE IPUYNUHY 3TOTO.

4 | ns 6yTeHa-1 U nuKI0OyTaHA ABJISIOTCS Pa3TUUHBIMHU:
1. ArperaTHOe COCTOsSTHUE NIPU OGBIYHBIX YCI0BUIX
2. 06ecuBeyrBaHre GPOMHOMN BOJbI
3. [IpofyKTeI rUpUpOBaHUA
4. Yurcsio BTOPUYHBIX aTOMOB yTIJjlepoJia B MOJIEKYyJle
5. [IpoayKThl ropeHUst

5 o
Macca Bozibl, 06pa3oBaHHOIT
Bemectso
IIPY TIOJTHOM CTOpaHuu 1 Mous, T

Huknoankan 108

OnpejesTe YUCI0 aTOMOB YIJIEPO/IA B MOJIEKYJIE IIMKJIOAJIKAHA.

@ [Tpu nocTeneHHOM nponyckaHuu 44,8 i1 (H.y.) CMecH, COCTOsILed U3 MponeHa U [UKJIOpona-
Ha, 4yepe3 OPOMHYIO BOAY, B3ITYI0 B U36bITKe, Macca pacTBOpa yBeJn4YuBaeTcs Ha 8,4 r. Bol-
YUCIUTE 06 BbEMHYIO 10110 (%) LIUKJIONpPONaHa B IepBOHAYaJIbHON ra30BOH CMeCH.

A) 50 B) 60 C) 80 D) 40 E) 90
o PanpenenuTe peakyuu o TabIuIe.
Peakuyuu npucoeuHeHUs Peakiuu 3ameneHust
1. UMKJIONEHTAH + BOAOPOS Ky 2. LMKJIOTeKCaH + 6poM ——>

3. IUKJIOMPOMaH + 6pOMOBOJOPO/, —1s g LIMKJIOTeKCaH + XJIOp —




TEMA 4.4. XuMHYeCKHE CBOMCTBA IIMKJI0AJIKAHOB

5
8 | OnpezesuTe /7151 BelleCTB MPaBU/IbHbIE (+) U HeNpaBUIbHbIE (-) BbIKa3bIBAHHS.

[uksonponaH Luksiorexkcax
1. Bcrynaer B peakuu U30MepU3aLUU. m] O
2. IlpoxykToM peakuuu c HBr aBnsetcs 5 5
MOHOGPOMIIPOHU3BO/IHOE aTKaHa.
3. HeBcrynaer B peakuuio ¢ HBr. o O
4. TlpumensieTcs JJist HoJy4yeHUs 6eH30J1a. O O
5. Bcrynaer B peakiuio npucoefiiHeHus ¢ Hy. o o

9 CorvyiacHO cxeMe, HAaMIUILUTE YpaBHEHHA peaKunﬁ. Orlpe,ueJmTe YHUCJIO aTOMOB BOZOpOJa B

BemecTBax X, Y u Z.

+ 2KOH
— {0,y 4 9KBr +2H,0

H,C—CH,
+ Br,

X —_
H,C—CH,

+7Zn

Z + ZnBr,

10, 3aBepuInTe CXeMy, B IyCThle S4YEHKH BIUILMTE COOTBETCTBYIOLME YPABHEHUS PeaKLMH.

I{uknoankad BCTymaer
B PEAKIHIO

Peakuus
MPUCOEAUHCHUSI

Peakuus
3aMeIeHus.

- AJIKHH BCTyIaeT B
peaKiuio

11) Kakas cMech ajikaHOB MOXET IOJIy4UTbCA FMAPUPOBaHHEM METHUJILMKIIONpOonaHa?
OGoCHyHTe CBOM MBICIIH.

@ [IpessioxuTe coco6 moJydeHUs H-TeKcaHa M3 IMKJIONPOINAHA B JIBYX CTaAHUAX U HAIUIIUTE
yPaBHEHHS COOTBETCTBYIOLIUX PeaKLHH.




/Uit MUKJIAYECKHUE YITIEBOJOPO/IBI

Tema 4.5. ApomaTHn4yecKue yrjieBoL0poAbl.
IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ/Ibl 6€H30.1a

JlenexxHast eauHULa A3ep6aii/pkaHa MaHAT SIBJISIETCS OJAHUM K3 HalIUX
HallMOHAJbHBIX CHUMBOJIOB. IMEHHO MO3TOMY Ha O6yMaKHbIX JeHbrax HallIu
OTpa’KeHHe HALlMOHAJbHO-/IYXOBHbIE I[[EHHOCTH Hallel CTpaHbl U HAIIETO
Hapoga. Hanpumep:

baHkHoTa 10 MaHaTOB MOCBsAlLleHAa UCTOPUYECKUM TeMaM. Ha sivneBou
CTOpoHe GAaHKHOTHI Ha ¢oHe cTapbix cTeH KpemocTu m3obpakeHa J[eBUYbS
6alHs, a Takke ABoper [llupBaHiiaxos, ctapbiil baky.

BankHoTa 20 MaHaToB mnocBsiujeHa Kapabaxckoit Teme. Ha suneBoi
CTOpOHEe GAHKHOTbI M300paKeHbl CHMBOJIbI A06GJIECTU: MedY, HIJIEM, UIUT U
CHMBOJI MHpa — LIBETOK «XapbIOHIbOI0JIbY.

Ymo 8bipadxcarom xumuyeckue cuMeo 1l 6aHkHombvl 50 maHamos?

50 i

Kakomy sewjecmay coomeemcmayrom daHHble Xumuveckue popmynol?

3
£

[lepBbIM TpencTaBUTENIEM apOMATHYECKUX YIIIEBOIOPOIOB SIBISIETCS OEH3O0I.
Ha ocHOBe 9KkCTIepUMEHTaNBHBIX PE3YJIbTaTOB OBUIO YCTAHOBJICHO, YTO OSH30JI UMEET
dopmyny C¢Hg. Luknunyeckoe cTpoeHue 0eH30/1a ObLIIO H3y4YE€HO BO BTOPOil MOJIOBUHE
XIX Beka. B 1865 rogy Hemenkuii yuénbiii @.A . Kekyne npemioxui ero rpadude-
ckyto popmyny. CornacHo 3ol popmyrie, OEH30I1 — MIUKINIECKOe COSTMHEHUE, B KO-
TOPOM MEXIY aTOMaMH yIJIepoJia YepeTy OTCsl OMHAPHBIC U ABOMHBIC CBSI3H.

I |
H_ _C H H Cs. _H
\C/ \C/ ~N .~ \C/
| | «—> |(|: (I:
H” %(lj/ ~H H- \(ljé NH
H H

Kekyne ®puapux ABryct
(1829-1896)
HeMenkuii yueHbIH.
BbL1 ogHUM U3
OCHOBOIIOJIO)KHUKOB T€OPUH +—
0 BaJIeHTHOCTH. BriepBbie
NpeJIOKUJ UKJIUYEeCKoe
CTpoeHUe GeH30J1a.




ApomMaTnyecKue yrieBoIopoabl.
TEMA 4.5. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJIBI OeH30/1a

Ha ocHoBe ¢opmysnel, npensioxkeHHoH Kekyste, AsMHa ofju- ~
HApHOM CB$I3M JI0/DKHA cooTBeTCTBOBATh 0,154 HM (Kak B ai-
KaHax), a I/IMHA IBOHHOM cBsi3u - 0,134 HM (KaK B a/KeHax).

0,134y

TeM He MeHee MCC/Je/I0OBaHHUS I0KA3aJH, UTO BCE CBS3U
MEXJy aToOMaMHy yrjiepoja B MoJieKyJe OeH30sia Kopoue
onuHapHoi cBsa3u (0,154 um), arHHee ABOWHOM cBs3u (0,134
HM) U coctaBaswT 0,140 HM.

~..0,140 im

10,1401

Kak ebl Mosceme 06s1cCHUMb NPUHUHY 3M0207

CornacHO COBPEMEHHBIM MPEJICTaBIEHUSAM, BCE aTOMbI YIVIEPOJa B MOJEKYIe
OeH30J1a HaXOAATCS B sp* THOPUIHOM COCTOSIHUM. Kaxk/plii atoM yriepona ¢ JAByMs
COCEeIHMMH aTOMaMU YINIEpoJa U ¢ OJHUM aTOMOM BOJOpoJa oOpasyeT G-cBs3b. Op-
OuTany, 00pasyromye ITU CBSI3H, HAXOAATCS Ha OJHOM IJIOCKOCTU U IEPEKPBIBAIOTCS
JIpyr ¢ ApyroM mox ymiom 120°.

H

H (ljk\“mu H

N AN o
c e

H//C\ C /C\H
01400 /|
H

TakuM 00pa3oM, MIECTh aTOMOB YIJIEPOJa COCIMHSIOTCS JIPYT C T~

JIPYTOM U 00pa3yloT MpaBWIbHBIN MIECTUYTONbHUK. Kpome 3Toro, y
Ka)XXJIOTO aToMa yIjiepojia €CTh HErHOpHIHAs P- OpOUTab. ITH Op-
OUTAITH PACCITONIOKEHBI TEPIEHANKYIIAPHO K TUIOCKOCTH MOJIEKYJTBI 1
MIEPEKPBIBAIOTCS CBEPXY M CHU3Y. B pesynbrare, omy9yaeTcs mecTHd-
JICKTPOHHASI 00Was m-cucmema.

Luxn, cocmoswuil uz wecmu amomos yanepood, CEI3aHHLIX C
G-C8A3MU U 0OUYell T-CUCTNEMOT, HAZBIBACMCSL OEH30TLHBIM KOTbYOM Obpasosanue
iU OeH30IbHBIM AOPOM. obwei

V3-3a paBHOMEPHOTO pactpe/ieieHus NCKTPOHHOM INIOTHOCTA B - cucmenms 6
MOJIeKyJie OeH30J1a, ero rpaguyecKyro (GOpMyTy U HIAPOCTEPIKHEBYIO  Monekyne bensona
MOJIEJIb MOYKHO TIOKa3aTh CIIEITYIOIHM 00pa3oM.

A 2
HC CH Q2P
| Q | nm |
HC\ /CH o0
CH o
epaguueckas popmyna wapocmepotCHesas Mooeb
MoneKynbl beH3ona Monexynvl bensona

Komb1io B rpaduieckoit hopMyrie mokaspiBaeT OOIIYIO T- CHCTEMY.




WA venio - [UKJINYECKHUE YIJIEBOJOPO/IBI

Bo Bcex Mornekynax apoMaTHYeCKHX YIIICBOIOPOIOB UMEETCS OEH30IbHOE SPO.
[To cTpoenuto apoMaTHyecKre YIiieBOAOPOIbI OBIBAIOT 0OHOADEPHbIMU U MHO2050€ep-
HbIMU.

Apomaruueckue ) 3Haeme au

YIJIEBOIOPOIBI
PaHb1ie HadTaIMH B GbITY UCIIOJIb-

30Ba/IM [1JI1 YHAYTOXKEHUA MOJIH. H3-3a
TOr0, YTO OH 06J1a/laeT KaHIePOreHHbI-
MU CBOMCTBaMU (06pasyeT OIyxoJieBble
OZIHOsIICPHBIC MHOTOSIZIEPHBIE 3a60J/1eBaHUs), €er0 IPUMEHeHHe OACHO.

e N\ B Ta6ayHOM /bIME, B BbIXJIOMHBIX
rasax aBTOMOGOUJIEH COJEPXKHUTCS MHO-
rosiilepHbIA apOMaTHYECKUH YIJIeBOZO0-
poA GeH30MMpeH, KOTOPLIH 06JazaeT
OeH301 Ha(TamH KaHLIePOTeHHBIMH CBOMCTBaMHU.

Q9 | ol

JudeHnn

AN
4
IIpu nepekpvi8aHuu He2UbPUJHLIX p opbumaJeli 8 MojeKy/e 6eH30.1a 06pasy-

emcs ...... Banenmubie y2avl 8 mMosaekyae 6eH3010a pABHb ....., A 8CE AMOMbl yaJie-
p00a Haxo00s1IMcs 8 ..... 2U6PUOHOM COCIMOSTHUU.

Ilepebim npedcmasumesem apomMamuyeckux y2,.1e8000p0008 A8ASAEMCS ... .
B mouekyne 6eH304a 0-c8513U MeHcdy amomMamu y2aepoaa ..., a 0-C8513U MeHdy
amomamu yanepoda u 8odopooq ... .

6ensou ; sp%; 120° mosisipHasi CBsA3b; HeMOoJIsIpHAsi CBsI3b; T-CUCTEMA

Ilposepbme u3yueHHoe

1 IlepekpriBaHUeM KakHux opbuTaseit o6pasyercs C - H cBs3u B MoJsieKysie 6eH30J1a?
A)sup B)sp?up C)sptus D)spius E)p

2 Ecnu B Mosiekysiax 6eH30J1a ¥ rekcaHa yucio C — C o-cBsi3ell COOTBETCTBEHHO 0003HAYUTh
4yepe3 a U b, TO olpe/ieJIUTe COOTHOLIEHHE MEX/Y HUMHU.
A)a=b B)a+1=b Ca+2=b D)a=b+1 E)a=b+2

3 YeM oTiinvarTCA APYyr OT Apyra T-CBA3U B MOJIEKYJIaX 3TUJIEHA U 6eH30.1a?

4  Ecnu pnuHa cBsizeir C- C u C=C coorBeTcTBeHHO paBHbI 0,154 HM u 0,134 HM, TO Kak
MOXXHO OO'bSICHUTB, IOYEMY JIJINHA CBSI3U MEX/ly aTOMaMHU yIJiepo/ia B MoJieKyJie 6eH30J1a
paBHa 0,140 um?

Beryucnure otHomenre m(C):m(H) B MoJiekysie 6eH30.1a.
A) 1:1 B) 6:1 0)2:1 D) 12:1 E) 10:1




ApoMaTrnyecKue yrieBogopoabl.
TEMA 4.5. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJIBI eH30J1a

Yucso opbuTasnell, y4acTByOLUX B
BemecTso 06pa3oBaHUU CBsA3el
rubpu/iHbIE Heru6puaHbIe
beHnson X y

OmnpeieiuTe OTHOLIEHUE X /Y.
A)2 B) 1 015 D)3 E) 1,25

7 Pacnpe,qenHTe BeliecTBa I10 CxeMe.

BanenTHbIi yron B MoJeKyie

BCIIIECTBA
‘ 60° ’ ‘ 10928’ ’ ‘ 120° ’ ‘ 180° ’
1. 3Tunen 2. llukyonponaH 3. MeTaH 4. beHzou 5. AuetuieH

8 | 3aBepuiuTe CXEMY.

YHCJIIO TIOJSIPHBIX
KOBAJICHTHBIX O-CBSI3ei
YUCJIO HETIOIAPHBIX
KOBAJICHTHBIX O-CBsI3eH
YHCIIO THOPUIHBIX
opbuTanei

9, CocraBbTe rpadudeckyo ¢popMysy U GOpMyJIy MOJIEKYJIbl apOMATHYECKOTO BEIECTBa,
KOTOpOE MOJIy4aeTcsl CoeIMHEHHeM MEeTHUJIbHOTO paJiiKasa C paZuKajoM, NOJyIeHHbIM
OTIeNJIEHHEM O/IHOTO aTOMa BOJIOPO/ia OT MOJIEKYJIbI OeH30J1a.

B morexyre
OeHsomna

10, IlepekpbiBaHHE KaKUX 3JIEKTPOHHBIX OpOUTAJIE B HHXKEeyKa3aHHbIX CXeMaX COOTBETCTBY-
eT 06pa30BaHUIO CBsA3eN B MoJIeKyJie 6eH30/1a? O60c1—[y1>'1Te CBOU MBICJIH.

1. @< 2 @< 3. 4O

Lo@Pe QDO w

11, CpaBHUTE U ONpeJeIUTE CYLIECBYIOLIME CXOACTBA B CxeMax 06pa30BaHUs CBSI3eH MeXAy
aToMaMH yrjiepo/ia B MoJieKyJsiax 6eH30./1a U JUBUHUIA.

12; Hadranun u gudeHun - 1Byxbs/ilepHble apoMaTHYeCKHe YIJIeBOLOPO/bl. PaBHO J1M 4KC/I0
aTOMOB BOZIOPOZIa B MX MOJIEKYJaX YZIBOEHHOMY IPOMU3Be/I€HUIO0 YU C/Ia aTOMOB BOJ0OpPO/Ja
MoJieKyJibl 6eH30J1a? O60CHYHTE CBOU MBICIIH.




IV PA3JIEJI NUKJIUYECKHE YITIEBOJOPObI

Tema 4-.6. HomeHKJ/1aTypa ¥ ©130MepHUA TOMOJIOTOB 6eH30J1a

m Ha cmpoeHue kakux eeujecms, yxce U3Y4eHHbIX HAMU, NOX0xCe CmpoeHue
6eH30s1a7
MoscHO /U Ha ocHo8e geujecms 3mo2o KAacca 0amb HA38AHUSL 20M0/1020M
6eH30.1a, cocmasums epaguyeckue GopMyavl UX usomepog?

X KakuMu aToMaMu UK paiiKalaMy 0KHBI ObITh X U Y, YTOObI
@\ MOJIyYeHHbIEe BellleCTBa ObLJIM FOMOJIOTaMH GeH30J1a?
Y

X Y
L H C,Hs
1I. CH,=CH H
I1I. CH; Cl
V. C,Hs CH;

Kakyio 06wyt popmyay moxcHO ebigeecmu 0451 20M0.10208 b6eH304a?

Ilo Medicoynapoonoti Homenkaamype apomamudeckue y2ieeo0opoosl ¢ obwell
dopmynou C,H,, s Hazviearomces yeneeodopodamu psoa benzona. Ilpu 3ameHe B More-
KyJie OeH30J1a aTOMOB BOJIOPO/Ia HA AJKWIBHBIE PAJNKaIIbl MOKHO HAIUCATH (POPMYIIBI
rOMOJIOr0OB OEH3071a.

Homenkaarypa

[Tpu Ha3BIBaHMK TOMOJIOTOB OEH3051a 110 MedcOYHAPOOHOU HOMEHKAANTYPe TNTAKOT
pajmKa, COSANHEHHBIN ¢ OEH30JILHBIM KOJIBIIOM, @ TIOTOM CJIOBO OSH30II.

CH,
CH, - CH, CH- CH;
CH,
MeTHI6eH30J1 3TU/I6EH30J1 M30TIPOITUI6EH30.J1
(CsHs_ CHs) (CeHs_ Csz) (CGHS_ C3H7)

Ecnu B Moniexysnie conep kKUTcsl 1Ba WM Oojiee pajvKalioB, TO HyMEpAaIrio BEIyT
C aroMa ymieposa, CoAep)Kallero HaMMEeHbIINNA pauKall, 1 HyMeparus BeAETCs Tak,
9T00BI CyMMa HOMEPOB aTOMOB YIJIEPO/a, COIEPIKAIINX PaIUKAIbL, ObLIa HANMEHBIIICH.

CH,
1 V CZHS
6 2 3
4 2
5 S 3 s IC
H,
CH, ‘ ’
1,4-11MeTr16€H30I1 1-meTuns-3-3THU16€H30J1

Kak BHUJHO, Ha3BaHWA IOMOJIOI'OB OcH3o0a 1Mo MCX(,HYHapOﬂHOﬁ HOMCHKJIaTypeC
IIOXO0KH C Ha3BAHUAMHU IUKIOAJIKaAHOB.




TEMA 4.6. Homenkinarypa u n3omepusi roM0JI0rOB OeH30J1a

I[J'ISI TOr0 YTOOBI IOKa3aThb, KaK pPacIiojio- ) T

JKEHBI PaJMKaIbl OTHOCHUTEIBHO JIpYT JApyTra
B JTU3aMEINEHHBIX M30MEpax OEH30Jia, MOXKHO Ilo-rpedeckn 3HayeHus CJIOB:
TMOJIB30BaThCSl HUIKEYKAa3aHHBIMH — [TPUCTaBKa- Ortos - HemocpeACTEEHHO, meta -
1ocJie, para - HalpOTHB.

mu. Eciin 3amecturenn: ,

— HaXOMSTCS MIPH COCENHUX aTomax yriepona (1,2) - opmo-(o-),

— OTHEJIeHBI IPYT OT Ipyra OXHUM aToMoM yriepoaa (1,3) - mema-(m),

— OTJHEJIeHBI IPYT OT Jpyra AByMs atromamu yriepona (1,4) - napa-(n)

CH, CH, CH;
1 CH 1 !
6 2, 3 6 ) 6 2
5 3 5 3 5 3
bt 4 CH3 4
CH,
1,2-nuMeTHI6€H301 1,3-a1uMeTHI6EH30 1,4-nuMeTHI6EH301
(o-pumeTHIGEH301) (M-auMeTHI6EH30.1) (n-grMeTHI6EH30.1)

[Iupoko HCIIONB3YIOTCS Mmpusuaibibie (ACTOPUYCCKUE) HA3BAHUS HEKOTOPBIX TO-
Mosoros 6eHszona. Hanpumep:

CH, CH, CH, CH,
CH
@ 3 CH-CH,
|
CH,
CH,
CH,

TOJIyOJ1 0-KCHJIO0JT M-KCHUJIOJT N-KCUJIOJ KyMOJI

HpI/I OTHICIUICHUH OHOI'0 aTOMa BOAOPOAa OT MOJIEKYJIbI 68H30J’Ia, HOJ'Iy‘-ICHHLIfI
OCTAaTOK HAa3bIBAKOT ¢6H1/l]leblM padukaﬂom.

beHUNBbHBIN pajiuKal
(CsHs _)
[Ipu oTmierieHuy aTomMa BOIOPO/Ia B MOJIEKYJIE TOIyoJia OT OEH30JIHHOTO KOJIbIIA
U OT METUJILHOM TPYIIIBI MOXKHO ITOJIy4aTh PA3JIMYHbIE PaUKaJIbL.
CH,— CH,

pajsuKas 6eH3uI paZiiKas M-TOJHJ
[Ipu oTIIenIeHHH OTHOTO aTOMa BOIOPOAA OT OEH30JIBLHOTO Si/Ipa MOTyYeHHBIH pa-
JIUKAIl Ha3bIBACTCS apuibHbiM padukaiom. B otmmaue ot panvkana OeH3mia, GeHuI u
M-TOJIWJI PAJUKAJIbl OTHOCSTCS K ApUIIbHBIM paJuKaIaM.




IV PA3JIEJI IUKJINMYECKHUE YITIEBOJOPOIbI

HN3omepus

CTpyKTypHast ©30MEpHs B YIIICBOAOPOAaX psizia OCH30/1a ONpeesieTcs 1Mo paJuKa-
JIy, IO CTPOEHHUIO paJIuKalia v 10 PACIIONOKEHHIO paJINKaJIOB OTHOCUTEIIBHO JIPYT Apyra B

OEH30JIBHOM KOJIBIIE.
Lo paoukany:

C.H;

STUIIOEH301

Ilo cmpoenuto paouxana:

CH, - CH, - CH,

MIPONUIIOSH301T

1,2-nuMeTHIIOEH30T

CH- CH,
CH,

HM30TPOITUIIOEH30T

Ilo nonooicenuro pa()ukaﬂoe 6 Oen301bHOM Kolbye.

CH,
' CH,

2

4
1,2-nqumeTnnoeH301

CH,

1,4-qumeTnn0eH301

B ankuizamemEHHBIX FOMOJIOrax OeH30J1a HE CYLIECTBYET YiC-MPAHC U30MEPHH.

s

O6was opmyaa y2nee000podos psida 6eH3014a ..... .

Bewjecmeo, cocmosiujee u3 ..... U 3mu108020 paduka/108, Ha3bl8aemcsi nponu.-
6eH30/10M. ..... no MedxcdyHapodHoll HomeHKkaamype Ha3bleaemcs 1,3-dumemu.ibeH-
30/10M. TpusuabHoe HA38aAHUE MEMUNOEH30AA — ..... .

Smusabensosn cocmoum u3 3mu108020 U ... .

deHUIBHBIN paJiiKaJll; M-KCUJIO0JI; TOJIyoJI; pagukan 6eH3ust; CoHane



TEMA 4.6. Homenknatypa u n3omMepusi roMoJ10roB 6eH3o1a

Ilposepbsme u3yveHHoe

PacnosioxuTe JAAaHHBbIE BelleCTBa B NOPAJAKe BO3pPACTAHHUA YUC/Ia aTOMOB yrjiepoJia B UX

MOJIEKYJIaX.
1. o-kcuioa 2. ToJsyoun 3. KyMoJ
A)1,2,3 B)2,1,3 01,32 D)2,3,1 E)3,2,1

OnpezenuTe OTHOCUTENBbHYIO MOJIEKY/ISIPHYIO Maccy yrJeBoopoja psja 6eH301a, B Mo-
JIeKyJie KOTOporo cofepxuTcs 10 aToMoB BoA0OpoAa.

CKOJIBKO aTOMOB YIVIEPOAA COLEPXKUT ePBbIH TPeAICTaBUTE/Ib YTIEBOJOPOAOB psijia 6eH3o1a?
O6BICHUTE NPUYUHY.

OnpejenuTte COOTBETCTBHUE.

1. aJIKUIBHBIN paJiuKasl a. paiuKasl BUHUJI b. pagukan denumn

2. apUJIbHBIN pajuKa C. pauKas 6eH3UI d. pagukan aTun

€. paZiuKaJl 0-TOJIUJ

OmnpeziesiuTe 00lLee YUCIO AaTOMOB B MOJIEKYJIe roMoJiora 6eH30.1a, 0,2 MoJist KOTOPOTo COo-
JIepKUT 24 T yriepoaa.

A)18 B)22 C) 20 D) 26 E) 24
HasoBuTe no MexayHapoZHOM HOMEHKJIAType, BeleCTBO KOTOpPOe MOoJIy4yaeTcs 3amele-
HUeM B MOJIEKYJIe M-KCHUJI0JIa B OJJHOM U3 METHUJIbHOU TpyIiIle OAHOTO aTOMa BOJOPO/a, a B
JIpyTo# — IByX aTOMOB BOZI0PO/ia METHUJIbHBIMU PaZiUKaTaMHU.

Hanuuure COOTBETCTBYIOLIWME HAa3BaAHUA paJKaJ/JIOB B IyCThbIe SAYEeUKHU.

{ }

CH, 2 CH, - CH,

PpajiMKaIbI,
oOpa3oBaHHbIE
pa3psiBoM 1-0ii cBsI3H

{ )

pajiuKasl,
o0pa3oBaHHbIE
Pa3pbIBOM 2-01i CBSI3H

8, OmpesiesnMTe npaBUJIbHbIE (+) U HENPaBUJIbHBIE (—) BbICKA3bIBAHHUSA /IJIS BEILLECTB.

ITUI6EH30/ Tosyon
Mousekyna, coep>KUT 7 aTOMOB yIJIepoAa. mi i
W3omep M-KcujioJa. o i
B 06pa3oBaHUHU MOJIEKYJIBI yYACTBYIOT 26 5 .
TU6PUIHBIX OpOUTANIEH.
Mouiekyna, uMeeT 15 o-cBsi3el. O O
TomouJtor 6eHso1a. o i

CocTaBbTe CXEMY, B KOTOPOU OTpPaKeHbI BU/Ibl CTPYKTYPHOH H30MEPHUH U U NIPUBE/IEHbI
NpUMephI YIJIEBOLOPO/IOB psijia GeH301a.

10, CoctaBbTe rpadpuyeckre GpopMysbl roMosI0roB 6eH3oJ1a ¢ coctaBoM CgHqo ¥ Ha30BUTE MX

no MexAyHapoZHON HOMEHKJIATYpe.




IV PA3JIEJI HNUKJIUYECKHUE YITIEBOJOPOIbI

11| CpaBHHTE MacCOBYIO [J0JIX0 aTOMOB yIJIepo/ia B a/IKaHaX, aJIKeHaX, aIKUHAX U yIJIeBOJ0-
poJiax psifia 6eH30J1a, B COCTaB KOTOPBIX BXOAAT O MHAKOBOE YHUCJI0 aTOMOB YI/IepoAa, U

MOCTPOUTe rpaduK 3aBUCUMOCTH MaCCOBBIX /10JIeH aTOMOB yIJieposa OT MOJISIPHBIX MaccC
3THUX BELECTB.

@ BemectBo 1,2-AMMeTUILUK/I0ONPONAH UMeEeT LIUC-TPAHC U30Mephl, a BelecTBo 1,2-1uMe-
THUJIGEH30J1 TAKUX U30MEPOB He uMeeT. O6'bsICHUTE NPUIUHY 3TOr0. ECTh Jin CX0ACTBO 3TOTO
CpaBHEHUS C TEM, YTO OYTEeH-2 UMeEeT IIUC-TPAHC U30MEPHIO, 3 OYTUH-2 — HE UMEET.

HCHOJIbByH IJIaCTHUJIMH U CIIMYKH, CMo,qumpyﬁTe HIapoCTepXKHEBYO MO/JeJib MOJIEKY-
JIbl TOJIyOJIA.

Tema 4.7. [losyyeHue u pusndecKue CBOMCTBA
y/1€eBOJ0pPO/J OB psija 6eH30J1a

L

B XIX Beke u 710 Hayas1a XX BeKa /Jis1 OCBELEeHUS JOMOB U YJIUL, UCII0JIb30Ba-

JIV CBETUJIbHBIN ra3. CBeTUJIbHBIN r'a3 MOJIy4aeTcsl TUPOIU30M KaMEHHOTI0 YIJIs
v HedTH.

Kak bl 6ymaeme, KaKue eewecmea 8x00s1m 8 cocmae ceemu/1bHO20 2a3a?

Brmepsrie B 1825 rony 6enzon O0bu1 BeigesieH M.MapaieeM U3 CBETUIIHHOTO Ta3a.
On ompenenui, 4To MpU OXJIAKACHUN CBETHJILHOTO ra3a OCH30JI KPUCTAIU3YeTCs.
B cocraB cBeTHMIIBHOTO ra3a TakKe BXOIAT BOJOPOJ, METaH, yrapHbIi ra3 u ap.

Iosyuyenue

OCHOBHBIM CHIPBEM TSI IOTYYESHHUS apOMaTHUECKHUX YIIIEBOIOPOIOB B MPOMBIIII-
JIEHHOCTMU SABJISIIOTCS He(bTL 1 KaMCHHOYTOJIbHas1 CMOJIa. HpI/I Harp€BaHMU KaMCHHO-
ro ymst 6e3 gocryna Boszmyxa (1000-1200°C) o6pa3yercs KaMEHHOYTOJIBHASI CMOJIA.
[Tpu MUCTUINSAIIMYA KAMEHHOYTOJIBHOM CMOJITBI OTJIEINISTFOTCST OSH30I1, TOIYO, STHIOCH-
3011 ¥ JIPyTHe apOMaTHICCKHIE COCTNHEHHS.




TEMA 4.7. Ioayuenne n pu3nYecKHe CBOWCTBA YINIEBOAOPOAA Psiia 0eH30Ia

CocTaBbTe ypaBHEHHsI [0 cXeMaM peakIiui, onpeenuTe Benjectsa A, B, C u D.

+ CH3CL t, Kar.

Her o ©
am, R

CH,— CH, — CH, — CH, - CH, — CH, % | RS
B

Kakue uz sewjecma sigas11omcst yeaegodopodamu pssoa 6eH3ona?
Kakumu cnocob6amu mModcHO noay4ums yenegodopodsl psida 6eHzona?

‘YreBonopop! psiia 6eH3051a B IPOMBIIILIIEHHOCTH HOIY4atoT TAKAKE HAa OCHOBE HIKE-
YKa3aHHBIX PEAKLIUIL:

1. Hecuopuposanuem ankanoé npu 6vlCOKOU memnepamype 6 Hpucymcmeuu
kamanuzamopos. Hanpumep, U3 rekcaHa MojxydaroT O€H3011, a U3 TenTaHa TOIYOl.

CH, - (CH,), - CH, "~ + 4H,
T'CKCaH
OeH3011
CH,
CH, - (CH,), - CH, - +4H,
TCIITaH
TOTYyON

2. Jlecudpuposanuem yukioaikanos 6 npucym-
cmeuu kamanuzamopa. B pesynbsrare 9Tol peakiuuu
LUKJIOTEKCaH ACTHIPUPYETCs B OCH30I.

HonyquHe OcH3071a 110 3TOMY METOAY pazpa6o—
o 3esuHckuii Hukosai /IMUTpHeBUY
tan akageMuk H.J[.3emunckuit. Ilpu Tex ke ycimo- (1861 -1953)

BUAX MECTUJIHHUKIIOTCKCAH AECTUAPUPYETCS B TOJYOJI. Pycckuii yy€HbIH, aKaZleMHK.
OTKpBII KaTaJUuTHYecKoe
npeBpalleHre IUK/IonapapruHOB

CH, CH,
B apOMaTHYeCKHe YIJIEBOAOPOABI,
KaTaJlUTHIECKHHA KPEKHHT
_Lmar + 3H2 YIJIEBOJOPOAOB HeDTH, OCYLIECTBUI
CHHTE3 6eH30J1a U3 aLeTHJIEHA.




A Ueiio - [IAKJIMYECKUE YIJIEBOIOPO/IBI

3. llponyckanuem ayemuiena HAO AKMUBUPOBAHHBIM YeieM NPU HACPeSaAHULL.
B pesysbrare 3TOro aneTHiICH TPUMEPHU3YEeTCs U IpeBpamactcs B OCH301 (peakius
H.J.3emunckoro — b.A.Ka3aHckoro).

6
W g

aKT.

O
boo

4. Anxunuposanuem denzona. Ilpu peakuuy aJKUINPOBAHUS IPOUCXOIUT 3aMEHa
aroMa BOOpoJa B OCH30JILHOM KOJIbLIE Ha aJKWJIbHBIM panukai. Ha ocHoBe Takux
peaxkuii moJry4aroT roMoJIoru 6eH3o0i1a. MOXHO 1oKa3arh B KauecTBe IpUMepa ajlKu-
JMpoBaHUe OEH30Ja METWIXJIOPHIIOM B IPUCYTCTBUM KaTaau3aropa.

CH,
CH, —te== + HCI

METHIIOCH30JT (TOTYOT)

Dta peakmus Obuta ocymecTBieHa B 1877 romy B [lapmkckom YHUBEpCcHTETE
xumukoM 1. dpugenem u ero amepukanckum cryneatom J.Kpadrcom n HazBana B
4eCTh OTKPBIBIIUX ATy peakiuio peakiueit ®punens-Kpadrca.

Kak ankunupyronuii peareHT MO)KHO B3SIThb M aJKEHbl. DTUM METOAOM B TIpO-
MBILIICHHOCTH TIOJTY4al0T STHIOEH301 U KyMOJL.

C2H5
+ CH,=CH, —ber
STHIIOEH30T
CH - CH,
+ CH,=CH -CH, —txr (‘?H
3

M30ITPOITMIIOEH30T (KyMOI)

Tpynst Azepbaiimkanckoro yuéHoro FOcuda Mamenanuesa chirpaii OONBIIYIO POJb
B 00JIaCTH peaKLyii AIKUJIMPOBAHUS U MOTYYEHHUS apOMaTHIECKHX YIJIEBOIOPOIOB.

B n1a6oparopuu 6eH3071 MOMYYalOT CIEAYIONIMM CIIOCOO0M:

1. ITnasnenuem wienoueti ¢ conamu GEH30UHOU KUCIOMbL.

_____________ -

CH,—/COONa + NaOH —— C/H, + Na,CO,

OeH30atr HaTpUs
2. Haepesanuem hernona 6 npucymcmeu YuHKO8oU Noliiu.
C¢H;OH + Zn—— C(H; + ZnO




TEMA 4.7. Iosyyenue u pusnyeckue CBOMCTBA YIVIEBOAOPOAA psiga OeH30/1a

Pdusznyeckue cBoiicTBa

IlepBble TpEACTABUTENN YIIEBOIAOPOIOB
psaga OeH30j7a — BELIECTBA C NPHUATHBIM 3a-
naxoM. Ilo 3Toil mpuymMHE OHM HCTOPUYECKHU
HA3WBAINCh APOMATHUYECKUE YTICBOIOPOIBI.
[MTo3Hee BBISCHUIIOCH, YTO OOJBIIMHCTBO apo-
MAaTHYECKHUX BEIIECTB WM HE UMEIOT 3amaxa,
WM BEIECTBa C HEMPHUSATHBIM 3araxoMm. He- e e
CMOTpSl Ha 3TO, UX UCTOPHYECKHE Ha3BaAHUS AsepGaiipKasCKHit XUMUK,
COXPaHUITUCH. aKAZeMUK.

[Ipu oObIuHBIX ycnoBusix OeH3onm — Oec- 3a/0XKmII OCHOBY
LBETHAs, JIETy4asi )KHUJKOCTh CO CHeIuduue- HEQTEXMMITIECKOH HayKH B

B Azep6ai/pkaHe. 3a UCCIeL0BaHUS
CKHUM 3aIl1aXoM. bEH30J JICTYE BOABI U HEpacC- B 06JIACTH ATKHIMPOBAHHS

HOcuo leiigap oty Mameaanes

TBOpUM B BOJEC. I[JIH MHOTI'MX BCIICCTB Oem3on YIJIEBOJJOPO/IOB YIEHbIE
SBISETCS XOpOIIMM pactBopureneM. [lpu ox- MHpa HA3BATU €r0 «KOPOJIEM
JXKJICHUU OH TIpeBpaIaeTcsi B OCNy0 KpucTai- e

JIMYecKyro Maccy. beH30 1 ero mapsl sIOBHUTHI.
Tomyor, STUIOEH30I 1 JIp. JIeTde BOJIbl, HEpacTBO-
pUMBIE B BOZIE KUIKOCTH. Tormyon siBisieTcst pac-
TBOpUTENeM s Oemnoro (ocdopa, cepsr u aApy-
rux BeuiecTB. C MOBBILIEHHEM OTHOCHUTEIBHON
MOJIEKYJIIPHOI MacChl YIJIEBOIOPOIOB psia OeH-
30712 YBEJIMUMBACTCS TEMITEPATYPa NX KUTICHHSI.

3Haeme 1u 8

JlnvTenbHOE BAbIXaHHE TApOB
GeH30J1a BbI3bIBAeT 3abo0JieBaHUS
HepBHOﬁ CUCTEMBI U Ma.IIOKpOBI/Ie
(aHemus).

.
" Ymo 8wl usyu

. —3mo 3amewjeHue amoma 8000poda 8 6eH30/bHOM Ko.ible HA A/KU/AbHbIU
padukad.

Tosayon nosayuarom ... 2enmawa.

Mpu nponyckaHuu ayemu.sieHa HA0 AKMUBUPOBAHHbIM ya/ieM npu HazpesaHuu
OH .... U npespawjaemcsi 8 6eH30.1.

AETUAPUPOBAHKE; TDUMEpPU3alUd; peaKlUud aJIKUJIUPOBAHUA

: Ilposepbme u3zyueHHoe

1 OmnpegennTe MpaBU/IbHbIE BBICKAa3bIBAHUA IS GeH301a.
1. TIpy OGBIYHBIX YCIOBUSX HAXOAUTCS B XKUAKOM COCTOSIHUH
2. Xopolo pacTBOpsieTCsl B BoJie
3. B TBEp/10OM COCTOSIHUM 006pa3yeT MOJIEKYIAPHYIO KPUCTA/INYECKYIO PEIIETKY

A) TosbKO 2 B)2,3 01,3 D) Tosbko 1 E) Tosbko 3
2 OmnpepenuTe NPOAYKTHI peaKui.

1. BeHsou + aTuyeH LKt | a. KyMoJ1

2. BeHsos + xjopMeTan LKA, b. aTun6enson

3. Bensoun + nmponen LXaT, C. TOJIyOJI

A) 1-a,2-b,3-c  B)1-a,2-c,3-b C)1-b,2-3,3-c D) 1-b, 2-c, 3-a E) 1-c, 2-b, 3-a




NUKJIUYECKHE YITIEBOJOPObI

3 [oueMy npu nosIHOM JleruipupoBaHKy 1 MoJIsl MKJIOreKcaHa B 6€H30J1 BbljleJIseTcsl 3 MoJist
BOJIOPO/Ia, a IPH JerHAPHUPOoBaHUM 1 MoJisl reKcaHa B 6eH30J1 BblJiesisieTcs: 4 Mosisi Bogopoa?

4 | C KaKUM MUHMMAaJbHbIM KOJIMYECTBOM aTOMOB YIJIEPO/A B MOJIEKYJIE MOYKHO MOJIYYUTD
BEI[ECTBO IPU AIKUJIUPOBaHUY GeH3ou1a ¢ ankeHaMu? OGOCHYHTE CBOU MBICIH.

5| Ipu nponyckanuu 12 mMoJieli anjeTu/eHa HaJi aKTUBUPOBAHHbBIM YTJIEM GbLIO MOJYYeHO 3
MoJis1 6eH30J1a. BhlYMcanTe MpakTHYeCKUH BbIX0/| (%) peakiuH.

6 Macca ToJiyosia, IoJIy4eHHOTO 06bEM, BbIZIEJIEHHOTO BOZIOpOia
JIETUIPUPOBAaHUEM TeNTaHa, T npu peakuuu (H.y.), J1
4,6 X

Onpefenure X.
A) 2,24 B) 4,48 11,2 D) 5,6 E) 3,36

o Pacrlpe,ue.zmTe 10 CXeMe CII0COObI IoJIy4eHHUd yrJjieBoA4OPOAO0B pAaa 6eH3oJ1a.
Crioco0bt
TOJTYYCHHS

TTonmyuyenue Ilonyuenune romonoros
Gemsoma Genzona

e

1. /lernipvpoBaHUe UKJI0QJKAHOB 2. HarpeBaHue peHoJ1a C IMHKOBOH MbUIbIO
3. Peaknus mpucoeinHeHYs 6eH30J1a C alkeHaMu 4. [lernipupoBaHUe aJIKaHOB
5. Tpumepusaust aeTuIeHa 6. [l1aBieHue cosielt 6eH30MHON KUCIOThI

CO 1meJio4yaMu

t, Kat.

9 A+B ——> Tosyou + ...

B + HaTpuit ———> 3TaH + ...
OnpegnenuTe BelecTBa A U B.

Hanmuuimre ypaBHeHHs peaklUi, COOTBETCTBYIOIHUX KaXKJOH CTaZUH 1O JAAaHHOU cxeMe.

Inknoankan YrneBonopoas! psijga
OeH30Ia
VrneBonopozs! psiaa
‘ ——— ‘ ‘ 6eH3ona
A VrneBonopoas! psaa
JIKHIH OeHzoma

VrieBonopob! psijia
[ ANKAITaI0reHUT }—'[ 6§HI3) Oﬂa e J

@ Kakoit asikurasoreHu/; Halo B3siTh, YTOOBI PU PeaKLMU ¢ 6€H30JI0M MOXKHO OblJI0 OBl IT0-
Ny49uTb KyMoJ1? CocTaBbTe ypaBHEHUS peaKLuH.




TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

11, C kako¥ moxoxei peakiield B3aUMOJEHCTBUS coJielt 6eH30MHOU KHUC/IOThI CO Le09aMu
Bbl 03HAKOMUJIMCh B IPeAbIAYLIUX TeMaxX? O6bsICHUTE Ha IPUMepe.

12, Kak MOXXHO 00'bSICHUTB PeaKIMI0 IpHCoeJUHEHUS] 6eH30J1a K IPOIEeHy Ha OCHOBE NpaBuJia
MapkoBHUKOBaA?

[logroroBbTe mpe3eHTanMIo0 Ha TeMy: «Hay4yHas gesiTepHOCTD akageMuka 0cuda Ma-
MeJlanueBay.

Tema 4-.8. Xumuaeckue coiictsa YJIEBOJO0POJOB pAja

6eH30J1a
g Kak ebl dymaeme, kakasi cesi3b MeHee ycmouvueas: 08yX3/eKmpOHHASA
T-C853b 8 MOJ/1eKy/1e amuJsieHd u/au wecmusd/s1IeKmMmpoHHAs T-C853b 8 MOJieK)Jie

6eH3010a7?
Kakumu xumuyeckumu cgolicmeamu omauvu4aemcs 6eH3os, 6.1a200aps Ha-
JIUMUI 8 €20 MOJIeKys/e 6eH30/1bH020 10pd, 0m 3musieHa?

OeH3ou

GpomHas Boja OGpomHast Boja

Kakue usmeHeHust HA61100a0Mcs 80 8pEMs ONbIMOE?

Yem omauuaromesi dpyz om dpyea peakyusi npucoeduHeHust 6poma ¢ SMuieHOM 0m peak-
Yuu npucoeduHeHusl e2o ¢ 6eH30/10M?

Kak modtcHO 06Bs1CHUMb pa3Huyy peakyutl npucoeduHeHus ImuieHa u 6exsona?

Hecmotpss Ha 1O, uTO (hopmynoii, mpemnoxenHoit P.A.Kekyne, momb3yroTcs
oompire 150 neT, BcE jke oHa He 0OBSICHAET HEKOTOPHIE CBOMCTBA OeH3oma. Ecii Mbr
TIPEMONIOKHUM HAJMIHE ABOWHBIX CBSI3eH B MOJIEKysle OCH30I1a, TO OH JOJDKEH BCTY-
IaTh B PEAKINH, XapaKTepPHbIE IS HETIPEAeNbHBIX YIIIeBOA0poa0B. OqHako OeH30I
He 00ecCI[BeYNBaeT OPOMHYIO BOJy M PacTBOp IEepMaHTaHaTa KaJvsl.




IV PA3JIEJI HOUKJINYECKHUE YITIEBOJOPObI

W3-3a HAM4wst TT-3MEKTPOHHOM CUCTEMBI MOJIEKYJIa O€H30J1a OYeHb YCTONYHBA.
ITo 3701 mprumHE GEH30JI U €ro rOMOJIOTH BCTYIIAIOT B PEaKLHUH MPUCOCIUHEHUS
TpyOHEE, YeM aJIKeHbI. YIIIEBOJOPOXBI psiia OeH3051a P ONPEeNeIEHHBIX YCIOBUAX
BCTYHAIOT B PEAKLMM 3aMELICHUS U OKHCIICHUS.

Peaxuus 3amemenusi. Eciu k 6eH3ommy npubaBuTh, HarpeBast, a30THYIO KUCIOTY
B IIPUCYTCTBUH CEPHON KHUCIIOTHI, TO IPOUCXOIUT PEAKLHS, B pe3y/bTaTe KOTOPOoil 00-
pasyercst KENTast )KUIKOCTh C 3al1axOM TOPbKOr0 MUHIAJS — HUTpoOeH30i1. B pesyib-
TaTe peak1y OJUH aTOM BOJOPOAA B MOJIEKyJIe OCH3071a 3aMEILAeTCs] HUTPOIPYIIIION.

C+-H : C-NO
O "\___:{—__IHO\—NOZ M O ’ + HOH

\ oL 2
_

HHUTPOOEH30I

T'omornoru GeH3oina, IO CPAaBHEHHUIO ¢ CaMUM OEH30JI0M, 3HAUUTENIBHO JIErde BCTY-
MAIOT B PEaKIMH 3aMEIIeHHs. DTO OOBSICHSIETCS B3AUMHBIM BIUSHHEM JIPYT Ha JApyTra
QJIKWIBHOTO pajKana 1 OeH30JIbHOTO Aapa. B Monekyne GeH3071a T-371€KTPOHHAS
IUIOTHOCTb PABHOMEPHO paclpeielieHa MeX/ly BCEMU aToMaMHU yriiepoja. AJNKUIIb-
Hasl rpymna, BBeIEHHAs B KOJIBIIO, OKa3bIBaCT BIMSHUE Ha OCH30JIbHOE KOJIBIO TEM,
YTO CMEIAET IEKTPOHHYIO IUIOTHOCTH U B MOJIOKeHUX 2,4,6 (opTo- U mapa-) cro-
COOCTBYET YBEITMUCHHIO AJIEKTPOHHOW TIOTHOCTH. [103TOMY aTOMBI BOIOpOAa MpH
3TUX aTOMax yIVIepoJa Jerko 3aMelnarorcs. Hanpumep, Huske okazaHo, Kak B MoJie-
KyJIe TOJTyoJia IPOUCXOUT CMEIIEHHE IEKTPOHHOMN TNIOTHOCTH OT METHMIIBHOM TPYTIITBI

K OCH30JIbHOMY KOJIBILY.
H 5
L
H— ?—» S
N\
H 1)

HepeMemeHue 3/l€KmpOHHOZZ NnaoOmMHocmu 6 MojieKynie monuyona
HO 3T0ﬁ MMPUYIMUHE TOJIYOII JICTUC 6€H3OJ'Ia BCTYIACT B pCAKINU 3aMCIICHUS.
CH,

t’H SO KOHII.
+3HNO, — e,

2,4,6-TpUHUTPOTOILYOI

IIpu HarpeBanuu 6eH307a ¢ OPOMOM TIPH yUacTHH Katanusaropa FeBr; mpoucxo-
JIAT peaKkus 3aMeIleHHUs.
Br A

t, FeBr,
_

+ Br, +HBr BeltiecTBO 2,4,6-TPMHUTPOTONYON Ha3bl-
BAETCs TPOTWJIOM (TOJT). ITO KEJTOBATOE TBED-
Gpomben3on Jloe BellecTBo. Mcrosib3yeTcs B IpecCoBaHHOM

BUJE, ABJIAETCA B3pbIBYaTbIM BEILLIeCTBOM.
benzoin ¢ XJIOPpOM pearupyeT TakK Ke.

[Ipu xnopupoBanuy 6€H3051a UCTIONB3YIOT Kak Katanuzarop xiopug xeneza(lll).



TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

IIpu yuacTnn X0pH/ia aTIOMIHNAS B KaU€CTBE KaTaIn3aTopa BCE aTOMBI BOZOPO-
Jla B MOJIeKyJie OeH30J1a MOTYT OBITh 3aMEIIeHBI aTOMaMH XJIOpa:

Cl
Cl Cl
+ 6Cl, —tACL + 6HCI
Cl Cl
Cl
FeKcaXﬂ0p6eH30H

Peakuus npucoequnenus. [Ipn omnpeneneHHbIX YCIOBAAX OSH30J BCTYIAeT B
peaKIuu MPUCOSIIMHEHNS.

B mpucyrcTBMM Karamm3aTopa, BBICOKOW TeMIepaTypbl M JaBlIeHHUS OeH307
THUAPUPYETCA B ITUKIOTEKCaH.

@ + 3H2 t’ . O

IHKJIOICKCaH

Ilon nefictBreM cBeTa OEH30JT BCTYIAET B PEAKITHIO IPHCOSITNHEHHS C XJIOPOM:

Cl %
Cl Cl
[eKcaxJIOpLUKIOreKcaH (rek-
+ 3¢, v, caxropan) a? o
paH) TBEpJOEe BeILEeCTBO, A0J
Cl Cl roe BpeMsl B CeJbCKOM XO35HCTBe
Cl €r'0 MCI0JIb30BA/IU KaK CPeJICTBO Tpo-

THUB Bpe€JHbIX HACEKOMBIX.

TEKCaXJIOPUUKIIOT€KCaH

Peakuusi okuciennsi. beH3os Ha BO3AyXxe TOPUT KOMTSIIUM IJTAMEHEM U 00-
pasyeT yIIeKHCIIbIN ra3 U BOy (TIOJIHOE OKUCIICHHUE).

2C¢H, + 150, —— 12CO0, + 6H,0

T OPECHUEC YITICBOAOPOAOB psiaa OcH30/1a B BHUC O6II_ICFO YpPaBHEHHA MOXHO ITOKa-

3aTh B BUJIC:
3n-3

CH,, , + 0, — nCO, + (n-3)H,0

CpaBHeHMe B3auMozAeicTBud pactBopa KMnO, c 6eH30/10M U € TOJIy0JIOM
06GopyaoBaHUe: 1Be TPOOUPKH, CIUPTOBKA, pacTBop KMnO,, 6eH30.1, TOJTY0JI, KOH-
[leHTPHUPOBAHHAs CepHasl KUCIO0Ta.

Xoa pa6oThI: B ofiHy 13 Mpo6UpoK HaselTe 2-3 MJI 6€H30/1a, @ B PYTYIO CTOJIBKO e

Tostyosta. [loroM B Kaxyro mpo6upKy no6aseTe 1 mMut 0,1 %-Horo pactBopa KMnO, u 1
KaIlJIl0 KOHLEHTPUPOBAHHOM CEPHOM KUCJIOThI U OCTOPOKHO HarpeBamTe.

Ymo svl Habarwdaeme?




1V PA3JIEJI HNUKJIUYECKHUE YITIEBOJOPObI

BeH3o: cToek 1Mo OTHOIIEHUIO K OKHUCIUTENSAM U He 00eCIIBEYBaET pacTBOP Tep-
MaHTaHaTa Kaius. B ommmumne oT 6eH301a ero TOMOJIOTH IIPY HarpeBaHWU 00eCIBeY -
BaIOT PacTBOp MepMaHraHara kanus. Hampumep, eciau K Tomyonry 100aBUTh pacTBOp
NepMaHraHaTa Kajaus U Harperh, To (puoneroBas OKpacka pacTBopa MOCTENEHHO HC-
Ye3aer.

CH, COOH

+ 3[0] -LKMnO., +H,0

OcH30iiHAs KHCIIOTa

N3BecTHO, 9TO ankaHbl (HampuMep, MeTaH) He 00ECIIBEUHBAIOT PACTBOP ITepMaHTaHa-
Ta kanmst. OJJHAKO, €CIM OJJMH U3 aTOMOB BOJIOPO/IAa B MOJIEKYJIE METaHa 3aMEHHUTh (DeHHITb-
HBIM PaJKaJIoM, TO TIOTydeHHOe coerHenne (Tomyon) okucisiercss KMnQO,. Oxncnenue
METWJIHHOH TPYTIIEI B MOJIEKYJIE TOTyOJa OOBSICHAETCS BIMSHAEM OSH30JIBHOTO s/ipa Ha
METWIbHYIO Tpyniy. [1o CpaBHEHHIO ¢ METaHOM, OEH30JIBHOE KOJBIIO OTTATUBACT AJICK-
TPOHHYIO TOTHOCTH 0T CH;— paankana k cebe. B pesynsrare 3T0oro peakiiionHas Crocoo-
HOCTB aroMOB Boztoporia B CH; yBenmumBaeTcst, OHM CTaHOBSTCS TTOABIDKHBIMIL

OKHCIIeHHEM TI-KCUIIOJIa TIPH TeX XK€ YCIIOBHSX TIONydaeTcs TepedraneBas KHc-

JIora.
CH, COOH

+ 6[0] _LKMnO, + 2H,0

CH, COOH

TepedTaneBas KUCIOTa
V4
B omauvue om 6eH30.1a, 3mu16eH3041 6cmynaem 8 peakyuio ... ¢ pacmeopom
nepmauveaHama Ka/aus.
e 8 OMAUYUE OM ... He ecmynaem 8 peakyur ¢ pacmeopom hepmaHzaHama

kaaus. [Iod eosdelicmeuem ceema 6eH30s1 8Cmynaem 8 ..... C X10pOM.
BeH3o.1 ¢ azomHoll kKucso0moli ecmynaem 8 peakyuro ..... .

6eH30II: TOJIyOJI; peaKIIUH 3aMeleHUdA; peaKIIu1 IPUCOeANHEHUSA; PEAKIIUU OKHUCJIEHUA

Ilpoeepbme u3yveHHoe

1 cH,—->C,H,—>CH,——>CH, -COOH

Kakoe npeBpalieHre HEBO3MOXHO TPOBECTH NPSMbIM Iy TEM?
A) TosbKo 2 B) 2,3 013 D) Tosbko 1 E) Tosbko 3

2 B MoJsiekysie Kakoro BelecTBa HeT aTOMOB Bogopoza?
A) Tonyon B) HuTpoGeH301 C) rekcaxJIOpLIMKJIOTeKCaH
D) rekcaxsiop6eH30.1 E) 6eH30iiHas Kuca0Ta




TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

[ToueMy B OTJIMuMe OT GeH30J1a TOJIYOJI BCTYIIAET B PEaKIUIO C PACTBOPOM IepMaHraHaTa
Kanus?

Yro nerue BCTYIIaeT B pEaAKIHIO IPUCOCJUHEHUA: 6eH30J1 WK 3TUIeH? O6bsICHUTE NPpUYUHY.

[Ipu 106aBJIEHUH K CMeCH OeH30J1a M TOJIyoJIa pacTBOpa MepMaHraHaTa KaJsiusi, B3siTOrO
B U306BITKE, moJyyaeTcs 12,2 r 6eH30MHON KUCJIOThI. BeruucauTte maccy cMecu (B T), 3Has,
YTO MaccoBasi [0/l 6eH30J1a B cMecH cocTaBJsieT 90%.

Ckousbko Movtel Cl, pacxoiyeTcsi Ha oJIHOe IpeBpalleHre 7,8 T 6eH30J1a B TeKCaxop6eH30s1?

A)0,1 B) 0,2 €)0,3 D) 0,5 E) 0,6

OnpejenuTte COOTBETCTBUE.

1. Toayon + KMnO, + H,0 — a. Peakuusa 3aMeleHus
b. Peakuust ok1c1eHuUs

c. [IpoucxoauT o6eclBeurBaHUe PacTBOpa
3.6eH30u1 + Cl, —hv d. lTosryyaeTcs BelLecTBO, B MOJIEKYJIE
KOTOPOro HEeT 6eH30JIbHOTO s/pa

2. Tosyos + HNQ; - 22om) | H:SOuomy

@ Onpe,qem/ITe CBOﬁCTBa, XapaKTepHble 44 GeH30J1a U TOJIyoJ1a.

benson Tomyon

D e S e

1. [Ipu 06GBIYHBIX YCIOBUAX HAXOJUTCS B )KU/IKOM COCTOSIHUM
2. B mousiekyiie cogepkutcs 12 sp? ru6puAHbIX opOUTaIel
3. [lpu peakiuu € a30THOW KUCJIOTOU MOJYIAETCS TPOTHUI

4. OKUCIsIsICh, TpeBpaLaeTCsl B 6EH30HHYI0 KUCJIOTY

5. [lony4aeTcs HarpeBaHWeM ¢peHoJIa C UHKOBOU MbLIbIO

g CocTaBbTe CXeMy MoJIyd9eHHus 6eH30J1a U3 TOJIyOJIa B TPU CTAAWH, HAIUIINTE YPABHEHUA

COOTBETCTBYIOIUX PEAKIIHHM.

10 CocTaBbTe CXeMy, I0JIb3yACb CTpeJIKaMU U ITaHHbIMHU SAYEeNKHU.

IIporekaeT npu Ionyuaercs Megmar Ilomyuaercsa
HAarpeBaHUU B XIOPOEH30 P —— reKcaxJyop-
npucycteun FeCly LUKIIOTeKCaH
Mporekaer ox Peaxrust TMonydaercs Iporekaer npu Peaxuus
JIeCTBHEM CBETa XJIOpHpOBAHI reKcaxopoeH3on LENIIENEIN B TIPUCOCTUHCHUS
Gensona npucycrsun AlCl,

le/l FOpeHUU reKkCaHa 1 6eH30.J1a IIpH OAHUX U TeX Ke YCJIO0BUAX 6eH30J1 roput 6oJiee
KONTALIMM IIJIAaMEHEM, YeM I'eKCaH. CBSDKMTE 3TH CBOMCTBA COIVIACHO UX COCTABAM.

Ha peakuuio 3amerienusi 1 Mosist 6GeHsosa pacxoayetcsi 6 moJield Cly, a Ha peakiuio
npucoearHenus pacxoayercsi 3 MoJist Cl,. O6bsICHUTE MPUYKHY 3TOTO.




IV PA3JIEJT HNUKJINYECKHUE YITIEBOJOPObI

Tema 4.9. Crupou
|

Kakoe coeduHeHue moscem 6bimb CbIpbéM NpuU U320Mo8AeHUU SMmUX usdeauti?

Bununbenzon vy cmupon SBISETCS CaMbIM IPOCTHIM MPEICTABUTENIEM apoMa-
TUYECKUX YIIIEBOIOPOJIOB, B OOKOBOM IIETIH KOTOPOTO CONIEPKUTCS HENpeAeTbHbIN
YTIIEBOJIOPOTHBIN paHKall.

CH=CH, wm C¢H;-CH=CH,

BUHHUIIOEH30 (CTUPO)

Bce aToMsl yriiepoaa B MOJIEKyJIe CTUPOIIA HAXOAATCS B sp* THOPHIHOM COCTO-
STHUU.

IMosyuyenne. B mMpOMBIIIICHHOCTH CTHPOJ MOJTYYAOT JCTHIPUPOBAHUEM STHII-
OeH30Ia.

CH,— CH, CH=CH,
t, KaT. + H2

®uszuyeckue cpoiicra. CTUPON — HEpacTBOpUMAsi B BOJE OECLBETHAS KH[-
KOCTb C NPUATHBIM 3al1aXxoM. S|JOBUTOE BEILECTBO, pa3ApaxkaeT Ivia3a U CIU3ZUCTYIO
000JI04Ky IBbIXaTEeIbHBIX ITyTEH.

XuMH4YecKHue CBOICTBA.
CH,=CH, + Br, — nCH,=CH,

Hanumwure NpOAYKTBI peaxunﬁ U COIVIACHO 3THUM peaKlHAM 3aBepIINTe HUXKeIloKa-
3dHHbI€ CXEMBbI.

CH=CH, CH=CH,

+ B T n t, Kat.
2

Kakue ceolicmsa cmupoJia cxoxcu ¢ 3mus/ieHoM, HO pa3/Iu4Hbl C 6eH30/10M?




TEMA 4.9. Ctupon

3a cuér HanMuus NBOMHON CBS3M (HEMpenelbHBIN paaukan) B OOKOBOW IenH
MOJIEKYJIBI CTUPOJIA, TI0 XUMHUYECKUM CBOMCTBAM OH OTJIMYAETCS OT OCH30IlIa M €ro
romosoroB. CTHPOJI, KaK U aJIKeHbI, IPU OOBIYHBIX YCIOBUSAX 00€CIBEUNBACT OpOM-
HYI0 Bomy (a TakyKe pacTBOp IEpPMaHTaHaTa Kajus):

CH=CH, CH CH
+Br, —

CTPIpOJ'I, MOJIMMEPU3YSICh, 06pa3yeT TOJIMCTUPOJT:

nCH,=CH ***~ [—CH,—CH—

n HOJII/ICTI/IpOJI HCIIOJIb3YeTCd B Mallln-
HOCTPOEHHH, TPUOOPOCTPOEHUH KaK Ma-
Tepuan 3ame1-1m01_um71 MeTaJlJibl, UCI10JIb-
3yeTcd AJid U3roTOBJIEHHUA IJIACTUYECKUX
Crupon ¢ OyragueHom-1,3 moimume- Macc, IPUMEHSIEMBIX B GbITY.

pusyercst (conorumepuszayus) 1 o0pasyer
BBICOKOKAYECTBCHHBIN CHHTETUYCCKUI OYmMaoueH-cmupoibHblil Kay4yx.

MOJUCTHPOI

nCH,=CH—CH=CH, + nCH,=CH ***- [—CH,—CH=CH—CH,—CH,—CH—

OyTaIMeH-CTHPOJIbHBIN KayuyK

ByTaZjueH-CTUPOJIbHBIA KaydyK YCTOMYMB K BO3/I€HCTBHUIO BBICOKMX M HHU3KHUX
TeMIepaTyp, U3BHOCOYCTOHYMB. Ero MPpUMeHSAIOT B NPOU3BOJCTBE IIKH JJI1 aBTOMOOHU-
JIel, B IPOU3BOACTBE JIEHT JJI1 TPAHCIOPTEPOB M 3CKAJATOPOB, IETKUX U NMOPUCTHIX
KOBPHUKOB /111 00YBH, B IPOU3BOACTBE MJIACTUYECKOH MOCY/bI.

V4
Cmupos cocmoum u3 eHu.108020 U ...... B e2o mosekyne umeemcs 24 ......

BuHu.i6eH301 6 omauyue om 6eH3o01a obecysequsaem ..... .
.. CMUpo/Aa NOAYYAM NOAUCMUPO.

HoJIMMepHU3aLus; paJuKal BUHUI; 6pOMHasi BOAA; Sp THOPUAHbBIE OpOGUTAIH




W4 Ueuiont - IMUKJINYECKHUE YIJIEBOJOPO/IBI

i Ilposepvme u3yueHHoe

1 CO(—),CLI/IHEHI/IEM KaKHUX paluKaJOB I10JIy4aoT CTI/IPOH?

1.atun 2. 6eH3uI 3. METUI 4. BUHUJ 5. peHun
A)1,2 B)3,5 02,4 D)1,5 E) 4,5
2 PacnosiokuTe BelecTBa B MOPsIIKE BO3PACTAHUsI UX OTHOCHUTEIbHBIX MOJIEKYJISPHBIX MacC.
1. Tosyou 2. M-KCUJIOJI 3. ctupoa
A)1,2,3 B)1,3,2 0231 D)2,1,3 E)3,21

3 . CpaBHUTE CIOCOBHOCTHU MOJMMEPHU3AIUK CTUPOJIA U TOIY0JIa U 06OCHYITE CBOU OTBET.

4 | C mOMOIIbI0 KaKKX BEIECTB MOXKHO OTVIMYUTD JIPYT OT Jpyra HUKeyKa3aHHbIE BelleCTBa,
HaxoJsAIMecs B PA3HbIX TPOOUPKaX.

1. 6€H30J1 ¥ CTUPOJI a. BpoMHas Boga

2. 6EH30J1 U TOJIYOJI b. PacTBOp nmepMaHraHarTa Kasusi

3. TOJIyOJ1 ¥ CTUPOJI

A) 1-a; 2-a, b; 3-b B) 1-b; 2-a,b; 3-a  C) 1-a,b; 2-a,b; 3-3,b
D) 1-a, b; 2-b; 3-a E) 1-a; 2-b; 3-a,b

5 | Kakoe MUHUMaJ/IbHOE KOJIMYECTBO CTHUPOJIA (B I') He06X04UMO A1 o6ecuBeyrBanus 200 r
1,6 %-ro pacTBOopa GPOMHOH BO/bI?

A) 1,04 B) 2,08 C€) 3,12 D) 4,16 E) 5,24
6
Macca geruipupoBaHHOroO Macca no/iyueHHOro Bhixo/{ peakiys, %
3TUI6EH30J1a, T CTHUpOJIA, T
424 X 75

Onpegenure X.

7 , OnpesenuTe NpaBUJbHble (+) U HeNpaBUJIbHbIE (—) YTBepXKAeHUs A1 BelleCTB.

Benson Tonyon Ctupon
B MosieKkyJ/ie Bce aTOMBI yIyiepojia Haxo- 5 5 5
JATCS B Sp® THOPUJHOM COCTOSIHUM.
[Ipy 06BIYHBIX YCJIOBUAX 5 5 5
obeciBeyrBaeT OPOMHYIO BOJLY.
CocraB oTBeuaeT o6uiei pop- 5 5 5
mysie C,Hznoe.
[TonumepusyeTcsl. m o o

8 | 3aBepuiuTe cxemy.

HHCIIO MOISIPHBIX
KOBJICHTHBIX O-CBsI3ei
HHCIIO HETIOISIPHBIX
KOBAJICHTHBIX O-CBSI3ei
YHCIIO THOPHTHBIX
opbuTanei

B monexyne
cTUpoia




TEMA 4.9. Ctupon

[lepekpbiBaHKE KaKUX 3JIEKTPOHHbBIX OpOUTANEH 10 HUXKEYKA3aHHBIM CXeMaM
COOTBETCTBYET 06pa30BaHHUIO CBsi3eil B MoJsieKysie cTiposia? OGOCHYHTE CBOM OTBET.

(10 Benszon - 3tunbenson — Crupos - losucrupon
HanumuTe ypaBHeHUs peaKIUii COIJIACHO CXeMe.

@ Kakoe MakcMMaJsibHOE KOJIMYeCTBO (M0Jib) H, MOXkeT npucoe JuHUTDL 1 MOJIb cTHpOJIa?
K KakoMy KJ1acCy COe/JHHEHHUH OTHOCHUTCS 3TO BELIECTBO?

@ MoKeT JIu BCTyNUTh B PeaKL{I0 C aMMHaYHbIM PacTBOpPOM HUTpaTa cepebpa(l),
BellecTBO ¢ coctaBoM CgHg, B MOJIEKy/Ie KOTOPOTO COZlepKUTCS GeH30JIbHOE A/1p0?
CocTaBTe rpadpuyecKyto GopMyJly 3TOr0 BellecTBa U 0GOCHYHTe CBOH OTBET.




i Egennpiiiet ModyyeHue 1 XMMHYECKHE CBOICTBA GeH301a

: ik Eeie ik W5 TToayueHue u XumMuyecKue ceoiicmea 6eH304a

PeakTuBbI U 000py10BaHue: OCH30aT HATPUS, THIPOKCH] HATPUS,
n€n, ra300TBOHAS TPYOKa, INTATHB, CTYIKA, CTCKIITHHAS MaJl0uKa, CTa-
kaH 00béMoM 100 M1, TPOOUPKH.

Xoa padorsel: 1 - 2 T OeH30aTa HATPHs U THIPOKCHIA HATPHs NepeMelianTe B
CTYIKE /10 IBUIEBUAHOTO cOCTOsIHUSA. [loMecTrTe cMech B CyXylo IpOOHPKY, 3aKpOi-
T€ MPOOUPKY I'a300TBOAHON TPYOKOH, CHAOKEHHOM MPOOKOH, ¥ HAKJIIOHHO YCTaHO-
BUTE B JIAIIKe LITAaTHBA. J[pyroil KoHel TpyOKH MOMECTUTE B NPOOUPKY-NPUEMHUK,
KOTOpasi HOMELIEHA B CTAKaH C JIEASHONW BOJIOM.

cmechk C¢HsCOONa
u NaOH

n BOJIa CO JIbJIOM

[Ipobupky co cMmecblo CHadajla HarpeBaiiTe paBHOMEPHO, a IIOTOM CHJIbHO
HarpeBaiTe Ty 4acTb, IIe HAXOAUTCS cMech. [lomydeHHbIi OEH301 OlpeaeauTe 1o
3amaxy M TOpeHuio. s 3Toro CTEKNISHHYIO HajlouKy OIyCKAlOT B IOJYYEHHYIO
KUJIKOCTh M TOKMraroT Ha cnupToBke. [lo0aBbTe B pasziavuHble NPOOHPKU S5-6
Karelb MMOJyYeHHON KHUAKOCTH. B onHy u3 mpoOupok momieire 1-2 mur OpoMHO#I
BO/JIbI, @ B IpyTyI0 1-2 MJI pacTBOpa mnepMaHraHata Kajiusi U BCTPSIXHUTE NMPOOUPKH.

— Hanuwume ypasnenue peaxyuu Oen3oama Hampusi ¢ 2UOPOKCUOOM HAMPUsL.

— Kaxum naamenem copum denzon? Yem smo mosxcno oovsacuumo?

— Ha xaxoe sewecmeo noxodic Oen3on no c60eodpasHomy xapaxkmepy 2openus?

— Obecyseuusaem au OeH30] OPOMHYIO 600y U PACMBOP NEPMAHESAHAMA KAAUSL?
Obvsacuume npuyumy.



PA3JIEJI

NNPUPOJHBIE UCTOYHUKH YIVTIEBOAOPOA 0B

Tema 5.1. O6mue cBeeHUs O TPUPOIHBIX UCTOUHHUKAX
YIJIEBOJIOPO/OB

Tema 5.2. HedpTp u e€ nepBuuHas nepepaboTka

Tema 5.3. TloBTOpHAas nepepaboTka HePTENPOAYKTOB

Tema 5.4. KauecTBO U IpuMeHeHNe HePTENPOAYKTOB

Tema 5.5. KaMeHHBIH yroJib U eT0 epepaboTka



V PA3JIEJ MPUPOJIHBIE HCTOYHUKH YIJIEBOJIOPOJIOB

Tema 5.1. O61mue cBeJleHUA 0 MPUPOAHBIX MCTOYHUKAX
yIJIEBOAOPO/JOB

VI1eBoaOpoIb! IMPOKO PACIIPOCTPaHEHbI B prpoze. OCHOBHBIE MPUPOIHBIE HCTOY-
HHKH yIJICBOZAOPOOB IaHBI B CXEME:

IIpuposHbie HCTOUHUKH
YIJIEBOJIOPOJIOB

[TomyTHbIE

LlpHpO LIS ‘ He(TsHbIC ra3bl

Hedrs ‘ ‘ Kamennsiii yrons

OCHOBHO# COCTaBHOM YacThIO MIPUPOTHOTO rasza siBisiercss meTaH (80-97%), octanb-
Hasl YacTh COCTOUT M3 CMECH ATaHa, IporaHa, OyTaHa 1 B HEOOIIBIIIOTO KOJIMYECTBA APYTHX
razoB. C yBenMueHHEM MOJIEKYIISIPHON MacChl yIIIEBOJOPOIa YMEHBIIACTCS €T0 ColepKa-
HUE B IpupoaHoM raze. CocTaBbl MPUPOIHBIX Ta30B U3 Pa3iIMYHBIX MECTOPOXKICHUI HEO-
JIMHAKOBBL. B Tabnuiie naéres ero cpenuii cocras (B %-ax 1mo o0bEMHOI J101e).

N, u npyrue

CH, C,H, C;Hg C,Hyo CsHy, FasLL

80-97 0,5-4,0 0,2-1,5 0,1-1,0 0-1,0 2-3

Hcnonp3yemsplil B KaueCcTBE TOIJIMBA MPUPOAHBIN Ta3 UMeeT OOJbIINE MPEUMY-
LIECTBA 10 CPAaBHEHHIO C TBEPIBIM U KUAKOM TOIUMBOM. OH 00JagaeT BBICOKOM
TeMIlepaTypoi TOpeHusl, a MPOAYKTHI CTOPAHMSI HE SIBJISIOTCS TBEPABIMU BEIECTBA-
Mu. 90% HOOBITOrO MPUPOJHOTO ra3a MPUMEHSETCS B TEIJIOICKTPOCTAHIIMAX, B
MIPOMBIIUICHHBIX OTPACISIX U B OBITY Kak TOIuMBO. 10% mpupoaHOro ra3a — BayKHEH-
LU UCTOYHUK ChIPbs Ul XMMUYECKON POMBIIUIEHHOCTH. 113 HETOo 1oJIy4aroT BOsOo-
PO, alleTUJIeH, 3TUJIEH, CaXy, pa3IMYHbIe TUIACTMACChl U JIpyrue IpoayKTsl. Kpome
TOTO, MPUPOAHBIN Ta3 NPUMEHSETCS B KaUeCTBE aBTOMOOMIIBHOTO TOTLIHMBA.

[IpumeHeHue npupoaHOTO ra3a gaeT BO3MOXK-
HOCTH /IS DKOHOMHH OEH3HMHA, a TaKKe COOIIIo-
JICHUSl DKOJIOTMYECKOW YHMCTOTHI, Onmaromapsi ero Veeuvenue daeaenus cnocob-
MOJIHOMY CTOpaHHUIO. cmaeyem yg8eau4eHuio pacmeopu-

Ionymnvle nHegpmsnvie 2azbi HAXOMATCS HAIl | MOCMU 20308 8 HCUOKOCMSX.

HE(TSIHBIM CJIOEM WIIU e B TEX JKe 3aJexkax, pacTBO-
PEHHBIE B HUX IO JaBieHueM. [Ipu Bexone HeTH Ha TOBEPXHOCTH 3MIIU B PE3yJbTa-
T€ PE3KOTO0 MaJIeHNs 1aBIE€HUs] paCTBOPUMOCTH ra30B YMEHBIIAETCS, U OHU BBIJICIISIOT-
cst u3 HeTU. Panbine nmomyTHbe HE(TSIHBIE TA3bl HE HAXOAWIN 00IaCTH MPUMEHEHUS,
1 MX CXKHUTaJId Ha MecTe MpoMbIciia. B HacTosIee BpeMs UX MOTHOCTBIO OTJENSIOT, TaK
Kak OHH TOXKe SIBJISIOTCSI XOPOIIMM TOIUIMBOM U LIEHHBIM XUMHUYECKUM CBIpbEM. B co-
CTaBe TIOMyTHOI'O Ta3a, Hapsily ¢ METaHOM, B OOJIBIIIOM KOJIMUECTBE CONEpPIKATCsl ATaH,
npomnas, OyTaH U TEHTaH.




TEMA 5.1. OO0mue cBeeHus 0 NPUPOIHBIX HCTOYHUKAX YIIeBOAOPOI0B

Ilytém xmmudeckoil mepepadoTKH I10-
MTyTHBIX HE(PTSHBIX Ta30B MOXKHO TIONYYHTH Cocrap nomnyTHOro rasa
ropaszfno OoJjblie BEIECTB, YeM IpHU Iepe-
paloTke IpuUpoxHOro rasa. B momyTHbIX He-
(TAHBIX Ta3ax CoOACP)KaHUE METaHA MEHBIIIE,
a ero roMoJIOroB OOJIBIIE [0 CPABHEHHUIO C
MIPUPOIHBIM Ta30M.

Ha rasomnepepabarbiBarominx 3aBOAax
MOIyTHBIE Ta3bl TOAPA3ACIAIOT Ha CIENy- Tponas-Gyranosas
forue (hpaxiuu: CMech

Tazo6biti 6eH3uH COAEPKUT B CBOEM CO-
CTaBe JIETKO JIETYy4YHME YIVIEBOJOPOIbI (II€H-
TaH, rekcad u 1p.) Ero mpumensior B Ka-
YECTBE JOTONHEHUS I YIyYIICHHs 3aXKH-
raHus OEH3MHA IIPU [IPUBEICHUY B JEHCTBHUE }
JIBUTATEIIS.

Ilponan — 6ymanosas cmechb (CKWKEH-
HBI Ta3) MHPOKO TMPUMEHSETCS B OBITY U B

Ta30BbIi1 OeH3UH

Cyxoit ra3

HadrananoBas HedTh UCITIO/b-
3yeTcs Npu JiedeHuu 6osiee 70 Go-
Jie3Hel. Vi3BeCTHBIN MyTellecTBeH-

aBTOTPAHCIIOPTE B Ka4€CTBE FOPIOYETO. Huk Mapko TToso  HadTanaHoByI0
Cyxoti 2a3 CXOIEH 110 COCTaBy C MPUPOA- He(Tb Ha3BaJ/ «BOJIIEOHBIM 6a/lb-
HBIM Ta30M (B OCHOBHOM COCTOUT M3 METaHa 3aMOM TPOTHB KOMHBIX 3a60/1eBa-

HUN».

u 9TaHa). OH HCMONB3yeTCs JUISA TTONyICHUS
JTUJICHA, allETWIICHA, BOAOPOAA U APYTUX Be-
LIECTB, a TAK)KE B KAaUECTBE TOILIMBA.

KpOMC 9TOT'0, U3 MMOMYTHBIX He(i)THHBIX ra3oB BBIACIIAIOT 3TaH, IPoIiaH, H—6YTaH
u Ip. U UX IPUMEHATOT JJI TTOJyYaHU HENIPEACIbHBIX YTIIEBOAOPOIAOB.

Ilposepbme u3yueHHoe

1 Hepe‘H/ICJII/ITE OCHOBHbI€ IPUPOJAHbIE€ HCTOYHUKH YyIJ1I€BOAOPOAOB.
2 l'[epequcnm‘e CXOHbIE U OTJIMYUTEJIbHBIE YE€PThI COCTAaBa IPUPOJHOIO U IMMOIMYTHOI'0 ra3oB.

Ha ckosibko nporieHToB (% ) yMeHbLIaeTcs 06bEMHas 011 KUCJIOPOJa, €C/IM B 3aKPbITOM
nomenieHun 06bEMoM 100 M3 cxeun 1 M3 (H.y.) npupogHoro rasa? ([I[pumuTe Bo BHUMaHHe
TO,4TO B COCTaBe MPUPOJHOTO rasa 06'bEMHBIE J0JIM COAEPHAILUXCA B HEM Ia30B COCTABJIAIOT
90% CHa, 4% C,Hg, 6% N,, 2 06bEMHas Z0J151 KUCJI0POJA B BO3/yXe noMelleHust paBHa 20%).

4 Ha kakue Cl)paKI.[I/II/I noApasAesArT IMNOMYTHBIE Ira3bl Ha ra3onepepa6aTbIBa}0me 3aBO-
AaX, U B KAKHX LEeJIAX UX HpI/IMeHHIOT?

CocTaBbTe CXeMY, OTPAXKAIOLLYI0 IPOAYKTHI, MOJy4YeHHbIE U3 NPUPOJHOTO Ira3a, U Hallu-
IIMTe YpaBHEHHUS 3TUX PeaKLHH.

6] MpeasioxuTe cxeMy noJiydeHus 6€H30/1a U3 HPUPOJHOro ra3a. Hanuiinre ypaBHeHHUs
COOTBETCTBYIOLINX PeaKIHH.




V PA3JIEJL MNPUPOJHBIE UICTOYHUKHA YIVIEBOAOPOJOB

Tema D.2. HedTb 1 €€ nepBUYHas nepepaéoTKa

Heghmv — TeMHO-Oypast wim 4€pHast TOproYast JKUIKOCTh, JIErde BOJbI M MPAKTHYC-
CKU HE pacTBOpHUMas B HEl, 00J1a/jaeT XapaKTePHbIM 3araxoM. B TeueHre MUJLTHOHOB
JICT B PE3yJIbTaTe XMMUYCCKUX U OHOJIOTHUECKUX TPOLIECCOB IMPEBPAILICHHUS KUBOTHBIX
U PacTUTEJBHBIX OCTATKOB ITPOMCXOIUT 0oOpa3oBaHue HeTu. Tak kak HEPTH COCTOUT
13 CMECH Ia3000pa3HbIX, )KUAKHUX U TBEPIBIX YIIIEBOJOPOIOB (B OCHOBHOM U3 aJIKAHOB,
[IUKJIOAJIKAHOB U apOMAaTHYCCKUX YIJICBOAOPO/IOB), Y HE€ HET CTAOWIIbHON TeMIIepaTy-
pBI KuMeHus. B 3aBUCIMOCTH OT cOCTaBa KHTIUT
MpY pa3HBIX WHTEpBajax Temmeparyp. CocraB
He(TH U3 PaA3TUYHBIX MECTOPOKICHUN HEOIH-
HakoBbld. Hampumep, GakuHckast HeTh Oorara
nuKionapaguHamMu, TPO3ZHEHCKAsE — HPEICIIbHBI-
MU YTJIEBOIOPOIIaMH, a YPaJIbCKask — apoMaTude-
cKuMH yrieBopoporamu. HedTs pasnmnyaror mo
IJIOTHOCTH, OHA OBbIBAeT JIEFKOM U THKEIOH. 3a-
nacel HeTH B Mupe cocTaBisaoT 550-600 mui-
nuapAoB TOHH. B Hacrtosimee Bpemsi exkerogHast
J00bIua He()TH B MUPE COCTaBISIET 3 MUJTHApAa
TOHH.

OcHoBHast 4acTh HE(PTH HCIOIB3YyEeTCS Kak
CBIPHE JIJIsI TIPOM3BOJNICTBA PA3HBIX BUJIOB T'OPIO-
YMX U CMA304HBIX Macell. B To e BpeMs HeTh
SIBJISIETCSI LICHHBIMU CBIPbEM IS XMMHUYECKOU
MPOMBIIUICHHOCTH. M3 HedTenpomayKToB Mmoiy- )

YaroT CHHTETHYECKHH KaydyK, JIEKapCTBEHHBIC

Tpernaparbl, CAHTETHYeCKHUH IIENK, MBLIO, TIACT- Briepebie & Mupe A06bra
Heq)TI/I MeTOAO0M MEeXaHHU4YeCKOIro

Macchl, B3pbIBUAThIC BEIIECTBA U JPYTHUE MPO- GypenHs GbUIO OCYIeCTBIeHA B

JYKTBI. He(pr, noJjiyyaemasl u3 MECTOPOKACHUS, 1848 rony B bubu-Jiibare.

Ha3bIBaeTCS Cbipoll Hembro. Chlpas HEPTHh He

MIPUMEHSICTCS Ha TIPOU3BOJICTBE, NPH €€ TiepepaboTKe MOTYYaroT Pa3INYHbIC TPOITYKTHI.

HedTtsanoit ponTaH

e

®pakyuoHHasi nepe2oHKa GeH3UHA

TepMOMeTp

BOJA
NPUEMHHUK..




TEMA 5.2. HedTh 1 eé nepBuyHas nepepadoTka

CobepuTe mpubOp, MOKA3aHHBIA Ha puCyHKe. B 1-yio kos6y momectute 100 M
6eH3WHa W HarpeiTe. [Ipn Kax/0M MoBbILIeHUH TeMnepaTypbl Ha 10°C oTaensiiTe
noJydeHHble QpaKLWM, ONpejeJUTe WX Maccy, B3BECMB Ha Becax, U OMNpeJeJuTe
06'bEM IIPU MOMOIIY MEPHOTO LUJIUH/PA.

Kakoe npednosodxceHue MoixcHO cdesamb 0 NJAOMHOCMU NOAYYEHHbIX Ppakyull Ha
OCHOBAHUU UX MACC U 065EM087

Iouemy c meyeHuem 8pemMeHU ygeau4u8aencss memnepamypa KuneHus cmecu?

IepBuunas nepepadorka HedTu. [lepBruanas nepepadorka HehTH OCHOBaHa Ha (U~
3MYECKUX Mpoueccax. BHauase 13 chlpoii He()TH N3BIECKAIOT PACTBOPEHHBIC I'a3bl, yIATSIIOT
BOJy I MUHEpAJTLHBIE BelllecTBa (TIeCOK, TIMHY, MUHEpaIbHBIE COU U JIp.). 3ateM HepTh
Mo/IBEpraroT (hpaKnmoHHON nieperonke. [Ipormecc
MPOTEKAET B PEKTH(UKAIIMOHHOM KOJIOHHE.

DpaxyuonHas OuCmuiiayus (pekmuguka- Cnoco6 pasdenerus emecu
Yust) — 9mo npoyecc pasoenenus cCMecu Ha Kom- nymém QuCmuAASYUU OCHOBAH HA
NOHEHMbL, U3 KOMOPBIX OHA COCOUM. pasauiuu 6 meMnepamypax kune-

M3-32 GIM3KOH TEMIICPAaTyphl KHIICHHS MHO- | HUA KOMNOHEHMOG, 6X00314ux 6 omy
I'HX YIICBOZOPOIOB, BXOMAIIAX B COCTAB He(TH, | oo
BO BpeMsl AUCTWIISILIUY MTOTYyYarOTCsl HE YMCThIE BEIIECTBA, a (PPAKLUM, KUIALINE TIPH
OIpENIEICHHOM TeMuepaType.

Hedts, Harperas B TpyOuaroii neun no Temneparypst 350-400°C, nocTynaer B pek-
TU(UKALMOHHYIO KOJIOHHY. BHYTpH KOJIOHHBI IMEIOTCSI TOPU30HTAJIbHBIC IIEPETOPOIKH
(Tapenku) ¢ MHOYXECTBOM OTBEPCTHH.

B pexrn¢ukamorHoi KOJTOHHE IPOUCXOANUT HETIPEPHIBHBIN MPOIECC UCTIAPSHUS U
KOHJICHCAIINHX KHUIKAX KOMIOHEHTOB He(pTH. Ha BepXHMX Tapenkax codupaercs Pppak-
LUsl ¢ HU3KOM TEeMIIepaTypoll KUIICHUS, a HA HUKHUX — C BbICOKOHM. IIpu mepBuuHOi
riepepadoTKe HePTH TOTYUAIOTCS CIISAYIOINe (PpaKIyu:

_. PexTudukanmon-
HbIH ra3

=——= .0eH3UH

———— JINTPOUH

——— —~ KEPOCHUH

— rasousib

cbIpast
HedThb




V PA3JIEJI IMPUPOJHBIE HICTOYHUKHA YITIEBOAOPOJOB

Tazoeas ¢hpaxyus — peKTHOUKAIIMOHHBIN Ta3 ¢ TemIieparypoit kumenus 1o 40°C, B
cocTaB Kotoporo BxozsT ymeBonoponsl CH, — C,H,o. Panbie atu raser cxuramm ga-
KeJIbHBIM CIIOCOOOM.

B Hacrositiiee BpeMst 9TH ra3bl UCIIONB3YIOTCSL B KAYECTBE TOIUTMBA U XUMUUECKOTO
CBIPBSL.

benzunosasn ¢ppaxyus (remmeparypa xkumnenns 40 — 200°C), B cocTaB KOTOpoOi
BXOoIAT yrineBomopoasl CsH, — C; Hy,. Ilpu moBTOpHON THCTHIUIAIINN 3TOH (dpak-
[IUU OTIEINIAIOTCS HEPTEPOIYKTHI ¢ HEOOIBIIIUM HHTEPBAJIOM TeMITepaTyphl KUTie-
Hust: nemponeunsii 3¢up (40 — 70°C), aguayuonnvle u agmomoduIbHbIe OEH3UHDL
(70 = 120°C).

Jluepournosas gparxyus (temmeparypa xurerust 150 — 250°C), B coctaB KOTOpOit
BxozsT yreBomopozsl CgH g — Ci4H3o. OTa dpakmms ucronbiyercs B KauecTBe TOININBA
JUTsl TPAKTOPOB, TPY30BBIX aBTOMOOMIIEH U TEIJIOBO30B.

Kepocunosas ¢paxyus (temneparypa kunenus 180 — 300°C), B coctaB KOTOpOit
BxomT yrieBopopoast C,Hys — CigHig. DTa pakims ncnonb3yercs B KauecTBE TOIUINBA
JUISL pEaKTUBHBIX CAMOJIETOB U PAKET.

Tazotin (Temmieparypa kunenus 270 — 350°C) ucnons3yercst B KaueCTBE TU3EITBHO-
ro TorutiBa. [loce BbIXoa BeIIeyKa3aHHBIX (PPAKIHiA OCTaeTCs BA3KAs KHUKOCTh YEp-
HOTO IIBETa — MA3YHI.

MazyT ucnonb3yercsi B Ka4eCTBE TOIUIMBA B KOTENBHBIX. ETo OCHOBHYIO 4acTh 3aHO-
BO IEPETOHSIOT B BaKyyMe (II0JI HU3KUM JIaBJie-

HHeM). M3 MasyTa monmydaror consapoewie macaa )

(a M3 HUX — JU3EIBHOE TOIUIMBO U CMAa304HbIC

Macna), eazenuH (OCHOBa KOCMETHYECKHX U Jie- B 2010 roay npousouuia aBa-
KapCTBEHHBIX IIPENaparoB), napagun (UCTIONb- pust B MeKCHKaHCKOM 3aJIMBe M 0KO-
3yIOT B IIPOM3BOJICTBE CBEYEH). 710 800 MHJITHOHOB JIATPOB ChIPOii

HedTH BBITEKJIO B Boay. [Ipy 3Toi

Tlocne pucTUsILMy Ma3yTa OCTaeTCs TBEp-
aBapuM 06pa30BAJIUCh MSATh HEPTS-

JBIA OCTAaTOK, KOTOPBII HA3BIBACTCS 2YOPOHOM.
r HbBIX IIATEH, OJIMHA OJHOI'0 M3 HHUX
YAPOH IIMPOKO TPHUMEHSIETCS] B JIOPOKHOM 6bu1a 16 1M, IHPHEA 90 KM, 3 TIPO-

CTPOUTENBCTBE MPH  ACHATETUPOBAHNM  JIOPOT. HMKHOBEHME B IJIy6HHY COCTaBJIANO
IIpu mpsiMoit ieperonke HeTH BBIXOI OCH3MHA oko0s10 1300 MeTpoB.

cocrasirter He oonee 20%.

a
THoowcap (a) u Hepmsinoe nsmuo (6) 60 epemsi asapuu 8 Mexcurkanckom 3anuge




TEMA 5.2. HedTb 1 eé neppnuHas nepepadorka

IIpu moObrae u mpu mepepadboTke HePTH MPOUCXOTUT 3arpsiI3HEHNUE OKPYIKAIO-
e cpesl He(ThIO U HePTETIPOayKTaMHu.

3arpsizHeHre HeThIO, 0COOCHHO TPUPOIHBIX BOAHBIX OacCEHHOB, YPEBATO T-
JKETBIMU TIOceACTBUAMEU. OCHOBHBIMU HCTOUHUKAMH 3arps3HEHUS BOAHBIX Oaccei-
HOB SIBJISICTCS JOObIYa He(TH, TPAHCIOPTUPOBKA He(PTHU (HampuMep, NpU aBapuu
TaHKEPOB), OTXOJBI HedTenepepadarsBarOmuX 3aBooB. [lomaBmas B Bogy He(TH,
pasnuBasich, 00pa3yeT Ha €€ MOBEPXHOCTH TOHKYIO IJIEHKY, KOTOpasi MPENsITCTBYET
ra3oo0MeHy, © B UTOTe TPUBOAUT K BHIMHPAHUIO OPTaHW3MOB, KHBYIIUX B BOJE.
Tsoxenbie Gpakiuu HedTH, COOMPAsICh HAa JTHE BOIHBIX 0ACCEHHOB, OKA3bIBAIOT I'y-
outenpHOE nelicTBre Ha ¢uopy u ¢ayHy. [Ipu cxurannm GeH3MHA U APYTHX BHUIIOB
TOIUIMBA, HAPSILY C YIJIEKUCIBIM ra3oM, 00pa3yloTcsl yrapHblil Ta3 U OKCHIbI a30Ta.
Bo mHOTHX cTpaHax Uil yMEHBILICHHS KOJMYECTBAa W MPEAOTBPAILCHUS BPEIHOTO
JEHCTBHUS 3THX Ia30B UCIIOIB3YIOT KOHBEPTOP C IUNIATHHOBBIM KaTann3aropoM. B pe-
3ylbTaTe, 9acTh HECTOPEBIINX YITIEBOJOPOJOB KATATMTHUECKH OKHUCIIAIOTCS, yrap-
HBII a3 NPEeBPaIIAeTCs B YINICKUCIBIN Ta3, OKCHJIBI A30Ta PACcIaJaroTcsl Ha MOJICKY-
JISIPHBINA 30T U KUCIIOPOJ,.

Ilpoeepbme u3zy4yeHHoe

1 IlepedncauTe nocaes0BaTeJbHOCTb GPAKIMH, TOJYYEHHBIX IPU peKTUPUKALUU HedTH, C
BO3pacTaHUEM HX TeMIlepaTyp KUIeHHs.

2 | a) Henb3sl ocTaB/ATb B 3aKPbITOM MecTe (B rapake) aBTOMOOHJ/Ib C BKJIIOUYEHHBIM JIBU-
raTesjeM. B aToM ciyyae Ha/J0 NOCTOSHHO NMPOBETPUBATb BO3/YyX B rapaxe.
b) Ha o6ounHax aBTOMOGHWJ/IBHBIX JOPOr HeJsb3sl COGUpPAThb U HCIOJIb30BaTh STOADI,
TpaBbl U I'PUOH], @ TAaKXKe HeJb3sl MAacTU KPYIHBIM poraThlil CKOT.
c) Eciu na popory mposiuTbl HedTenpoAyKThl (6eH3UH, MOTOPHOE Macjo U T.[.), TO
MOBEPXHOCTb acdasbTa NOCTeneHHo pa3pyuaercsd. 00bsCHUTE NPUYHHBL

3, Kakoii MakcUMasIbHbIN 06bEM B M> GeH3UHOBOW GpaKIMHU MOJYIUTCS IPU PEKTHGUKALUN
10m® HedpTH?

4| CocTaBbTe cXeMy, COIJIACHO IOCJeJoBaTeJbHOCTH MasyT — I[IpoJyKTbl BaKyyMHOM
JUCTUAANUK — O6slacTh npuUMeHeHUsl QpaKiui.

e 3aBeplIuTe TaGIULY.

HedrenpoaykTer 06J1acTh MPUMEHEHUS

@ Hcnonb3oBaHue BOoAOpOLa B aBTOMOOUJISIX B KaYeCTBE TOIJIMBA SIBJISIETCS 9KOJIOTHYECKU
6os1ee BbII'O/JHBIM, Y€M HCIIOJIb30BaHHUE 6eH3rHa. 06'bSICHUTE MPpUYUHY.

Jlomawinee 3ada

[ToAroToBbTE MPE3EHTALMIO HA TEMY: «3arpsi3HeHHe OKpYKawluel cpefpl HePTHIO U
HedTeNnpoAyKTaMU U MePBI 60PbOBI C HUM».




V PA3JIEJL MPUPOAHBIE HICTOYHUKHA YIVIEBOJOPOAOB

Tema D.3. IloBTOpHas Nepepa6oTKa HePTENPOAYKTOB

M Yucsio aBTOMOGUIIEN PACTET C KOKABIM I'o/IoM. B HacTosiiee BpeMsl Kosinye-
CTBO UX B MHpe 60JIbIlle OTHOTO MUJLTHAPAa. BeH3UH, MoIyYeHHbIN IPU TepBUY-
HOU nepepaboTke HEPTH, HE MOXKET y/IOBJETBOPUTH CIIPOC Ha TOIJIMBO.

Kak modxcHO yseauvums Koauvecmeo 6eH3uHa u dpy2ux eudos8 monaugHbIX
npodykmog?

Ecnu paznarat yrieBogopos! ¢ O0IBIION MOJIEKYISIPHON MacCoid, TO MOXKHO TI0-
JYYUTh YIJIIEBOMOPOIBI C MEHBIIIEH MacCOd, COOTBETCTBYIOIHE OSH3MHOBOHN (hpak-
nuu. B xorme XIX Beka ObUT IPEIOKEH HOBBIA METO]I, OCHOBAHHBIHN Ha TIOTYYeHUN
OeH3MHa IMyTéM XUMUYECKOH niepepaboTku (pakiuii HeTH C BHICOKON TeMIeparTy-
poil KuneHwusl.

OCHOBO# 3TOTO0 METO/A SBISETCS Pa3IOKEHUE YITIEBOAOPOIOB C OOINBIION MO-
JIEKYJISIPHOW Maccoil Ha MOJIEKYJIBI C MaJIOd MacCOM, KOTOpPbIe COOTBETCTBYIOT O€H-
3MHOBOW (pakiuu. DTOT MPOIECC HA3BIBACTCA Kpekureom (cracking NMo-aHTIIMHACKA
O3HauaeT — pa3iokeHue). KpekuHr SBIIsieTcs MPoLeccoM 8mopuuHoll nepepabomxu
TSOKENBIX HEPTETPOAYKTOB (Ma3yT, KEPOCHH, JIUTPOUH).

[Ipu BTOpU4YHO# nepepadboTKe He(DTH MPOUCXOIAT CIEAYIOUIHE TPOIECCHI:

Broprunas nepepadorka HeTenpoayKToB J

{ Tepmuueckuit erKI/IHF}

{KaTannanecmﬁ erKHHrJ

4{ Pudopmunr }

TepMmuyeckuii KpeKUHI. DTOT IpoLECC IPOBOAUTCA MOA NaBiaeHueM 2-7 MITA
u npu temneparype 470 —550°C. B nporecce TepMUUECKOTO KPEKUHTa POUCXOIUT
pas3yioKeHNE YIIIEpOOHBIX Lered U oOpa3zoBaHue Oosee MPOCTHIX MPEAETbHBIX U
HETIPENIeNIbHBIX YITIEBOIOPOAOB.

t,p
C161_134 C8H18 + C8H16
TeKCaaCKaH OKTaH OKTCH
O6pa30BaHHI>I€ BCIICCTBA MOT'YT pa3jlaraTbCs U AaJIec:

t
CsHig —P C,H,, + C,Hg
OKTaH Oyran  OyTeH

C4H10i' C,H¢ + C,H,

OyTan 9TaH  dOTeH



TEMA 5.3. IloBTOpHas nepepaboTka HeTENPOTYKTOB

beHsuH, nomy4eHHbIN TEPMUUECKUM KPEKHHIOM, COAEPKUT MHOTO JIKEHOB, B CBSI-
3H ¢ TUM OH 00J1a71aeT OOBIION JETOHAITMOHHON CTOMKOCTEI0. OTHAKO TTPH XpaHCHHIH
TaKoro OEH3MHA aJKEHbI IIOABEPratoTCs OKUCICHNIO U nonuMepu3sanu. [lpu cropanun
TaKoro OEH3MHA Ha CTEHAX LWJIMHAPA CTOPAaHUs, KJIallaHaX U Ha JPYTUX ABMKYILIMXCS
YacTAX aBTOMOOMJICH MOSBISIOTCA 3acopeHust. s ycTpaHeHus! 3Toro HemocTarka K
OEH3MHY B IPOLIECCE TEPMUUECKOIO KPEKUHI'A 100ABIISIOT aHTHOKHUCIIUTEIH.

Ecmu TepMudeckuii KpeKHHT MTPOBOMIAT MPH eIé OoJiee BEICOKOW TeMIleparype, TO
IIOJTyYat0TCs HU3KOMOJICKY/ISIPHBIC YINIEBOAOPOABI (3THJICH, alleTWICH) U apoMaThde-
CKHe yTIIeBOopobl (OSH30I1, TOTyour). DTOT BHJ KPEKHHTA HA3bIBACTCS TTHPOIIU30M.
Paznooicenue opeanuueckux eewjecms npu gvicoxotl memnepamype (700-1000°C) de3
oocmyna 6030yxa Ha3bIGAEMCsl RUPOIUIOM.

Karaauruyeckmii KpeKUHI. JTOT MPOLECC IPOTEKAET MIPU YYACTUH KaTaIu3aTOpPOB
Y TIPY CPaBHUTEITFHO HU3KOH Temreparype (450 - 500° ) ¢ pa3noxeHreM yIiIeBOIOPOJIOB.
[Ipu cpaBHEHNM ¢ TEPMUYECKUM KPEKMHIOM KaTAIUTHYECKHUI KPEKUHT 001a1aeT psiioM
MPEUMYILECTB!

— IIporece mpoTekaeT ¢ OOJBIIEH CKOPOCTHIO;

— B pesynsrare nzomepuzanny 00pasyroTcs yIIeBOAOPOIbI C PA3BETBIEHHOMH 1IEMbI0
1 COZIEpIKaT MAJIOE KOJIMYECTBO AJIKEHOB;

— INomyuenne 60bIIOro KOIMYecTBa ra3000pa3HbIX IPOLYKTOB, KOTOPbIE UCIIONB3Y-
I0TCS KaK ChIPbE B OPraHMYECKOM CHHTE3E;

— IlonmyyeHne OeH3MHA C BBICOKUM OKTAHOBBIM YHCJIOM M C JUIMTEIIBHBIM CPOKOM
XpaHEHMUSI.

OCHOBHBIE TIPOTYKTHI KPEKWHTa TIOKa3aHbI B CIIETYIOIIEH Ta0mmIle:

IIpooyxkm Cocmas ¢parkyuu

Kpekunr-ras 80% - yrmeBonoponos C;-Cs
(n3 Hux 40 %- U30CcTPOCHMS)

Kpexunr-6eH3uH M3oankensr —25%, nzoankausl - 55%,
apomarnyeckue yrieBoaopost - 20-30 %.

Jl3enpHOe TOTUIMBO (JIETKWH Ta30iib) | Apomarudyeckue yrieBonoposst - 40-80%.

[upokas Gppaxuus (TsoKenbii razoins) | KonpencuposaHHbIE yriieBoxopoas! - 40-60%.

[pu KaTaTUTHIECKOM KPEKHUHTE TIPOMCXOIUT HE TOIBKO PacIeTlIeHHe YIIIeBOIOPO-
JIOB, HO ¥ X M30MEpH3alys:

CH,- CH,- CH,-CH,- CH, —“®*, CH,- CH -~ CH, - CH,
CH,

NEHTaH 2-meTmIOyTaH

PudopmuHr sBIISIETCS OHUM M3 BXKHBIX IPOLIECCOB MPH MepepadboTKe HedTerpo-
nykToB. B mpouecce pugopmuHra o0pasyrorcsi apoMaTHuecKue yIieBogOpobl, B pe-
3yJBTaTe 3TOrO MOBBILIACTCSI OKTAHOBOE YMCIIO OeH3nHa. B kauecTBe Karanmszaropa uc-
nonb3yercs mwiarnsa. [Ipu nporecce puopMUHTa MPOUCXOIST CISAYIOLINE TPOLIECCHI:

1. Jlernaporykin3anys alnkaHoB.

CH,
CH, —<— + 4H,




V PA3JIEJI MNPUPOJHBIE UICTOYHUKHA YIVIEBOJOPOLOB

2. JlernaprpoBaHie IUKIIOATKAHOB:
H33eT Mup3aara reisel Opya:xeBa
(1909-1983)

CH, CH,
t, Kar.
A3ep6aii/PKaHCKUN XUMUK,

aKaZieMHIK, SIBISETCS. aBTOPOM 3. JlealKuMpoBaHKEe apOMaTHYUECKUX YIJICBOIOPOIOB:
Ba)KHBIX PaGOT 110 MPOU3BOJCTBY U
YUIYYLIEHHIO Ka4eCTBA CMa304HbIX

C,H,
MaceJ1. O,ELHa U3 MepBbIX KWHOAKTPUC
AsepGaiipkana, ABJSAETCA Lt | + CH
l/ICHOJIHI/lTeJIbHPlLleﬁ TVIaBHBIX E
poJieii Xyio’KeCTBEHHBbIX QUIbMax B
«CeBWIb» U «AJIMa3».
B pasButHe HE)TEXMMHYECCKOH NMPOMBIIIJICHHOCTH BHECIHW HEOLICHUMBIN

BKJIaJ TPYAbl TAaKUX XUMHUKOB A3epOaiijkaHa, kak akagemuku FO.I"Mawmenanues,
A.M. Kynues, B.C.Anmues, C.JI.Mextues, M.®.Harues, 1.M.OpymkeBa u qpyrue.

Ilposepsme u3yveHHoe

1 YrownasbiBaeTca nuposn3oM? Kakue B 0CHOBHOM NPOAYKTHI IOJy4alOTCs IPpU nupoJnse?
N .

2, C KaKoU L|eJIbI0 IPOBOJST BTOPUYHYIO (II0BTOPHYI0) epepaboTKy HedTenposyKToB?

3, Kaxue npermylnecTBa BbIABJIAIOTCA NPU HCNOJIb30BAaHUM KaTalu3aTopa NPHU KpeKUHre?

4, 3aBepuIMTe CXEMY.

[Iporeccel BTOpUYHOU epepaboTKU

OCHOBHBIE NIPOAYKTHI Mpoljecca
HedTH poay pory

6 CocTaBbTe 0606LIAOIYI0 CXeMY peaKIMH, MPOTeKaIIUuX B Mpolecce puPpopMHUHTa.

@ Kakue BelecTBa MOJIy4alOTCsl TEPMUYECKUM KPEKUHIOM HeTENPOAYKTOB IPH PasJIOKeHUH
H-nieHTaHa ? 0G0CHYHTE CBOU MBICJIH, COCTaBJIsIsI ypaBHEHUS NPOTEKAIOIMX PEaKIUH.

[ToaroToBbTe NMpe3eHTal M0 Ha TeMy: «Posib A3epbali/P)KaHCKUX yUYEHBIX B Pa3BUTHHU
HedTeXxMMUYeCKON NPOMBIIITEHHOCTH».




TEMA 54. KauecTBo M npuMeHeHHe HeGTeNPOIYKTOB

Tema 5.4, Kauectgo u npuMeHeHUe HePTenpoAyKTOB

KauecTBO O€H3MHa oOmpenessieTcsi ero JemoHaAyuoHHOU cmotikocmoto (detoner
1o-(hpaHIy3CKH O3HAYaeT — B3pbIB). UTO OBl MOHSTH SBICHHUE JICTOHAIINH, HAJIO BCIIOM-
HUTb, KaK paboTaeT aBTOMOOWIIEHBIN JIBUTATEIh BHYTPEHHETO CTOPAHUSI.

B mummHAp aBUTATENs 3acachIBacTCS CMeCh IMapoB OCH3WHA C BO3IYyXOM, CMECh
CKAMAETCs TIOPIIHEM M MODKUTACTCSI MOCPEICTBOM AIEKTpUUeckor UCKphl. OOpasy-
omuyeCs Mpu CropaHrvu yrjieBOAOPOAOB ra3bl paCIMPAIOTCA U IIPUBOAAT NOPUICHL B
nBkeHne. CTeneHb CkaTusi 00bEMa SIBIISICTCS. BAYKHON XapaKTEPUCTHUKON PabOThI JIBU-
rareinst aBToMoOWIsL. UeM cHiIbHEe CKUMAETCsl CMeCh MapoB OEH3UHA C BO3ILyXOM, TEM
OOJIBIIYIO MOIITHOCTh Pa3BUBAET JABHUTATENb M TEM OTHOCHUTEIIFHO MEHBIIIE OH PACXOJTy-
eT Toprodero. OHAKO HE BCE copTa OCH3MHA BBIICPIKUBAIOT OJMHAKOBOE Cxkartwe. He-
KOTOPBIC YIJICBOAOPOIbI MPH CKATHUH BOCILIAMEHSFOTCS TIPEXKICBPEMEHHO U CTOPAIOT C
OOIBILION CKOPOCTHIO, CO B3pBIBOM. OT yaapa B3pbIBHOH BOJHBI O MOPIIECHB MOSBIISIETCS
PE3KUi CTYK B IWIMHJIPE, IPOUCXOIUT CHIIBHBIN NU3HOC JIeTaJICH, MOIIIHOCTD JIBUTATEIIs
najiaeT. ITO B3PBIBHOE CropaHKe OEH3MHA HOCUT Ha3BaHHE JICTOHAIINY.

KauecTBo ToTUMBA, B TIEPBYIO OY€pETh, 3aBUCUT OT CTPOCHUS MOJIEKYIT YIIIEBOIOPO-
JIOB, BXOJAIIMX B cocTaB Oen3uHa. CamMoi HauMeHbIIIEH CTOMKOCTRIO K JETOHALIMU 00-
JIAIAI0T HePa3BEeTBICHHBIC MPEACIbHBIC YIIICBOAOPO/IbL. [Ipe/ienbHbIie pa3BeTBICHHBIC
YIJICBOMOPOIbI, @ TAKKE HEMPENEIbHBIC U apPOMATHUSCKUE YITICBOIOPOJILI 00JIalatoT
BBICOKOH JIETOHAIIMOHHONW CTOMKOCTBIO.

Oxmano6oe yucio YUCIEHHO XapaKTepHU3yeT JIETOHAIMOHHYIO CTOMKOCTh. UYem
0O0JIbIIIE OKTAHOBOE YHCIIO0, TEM OOJIBITIC IETOHAIIMOHHAS CTOUKOCTh. OKTaHOBOE YHCIIO
H- TeNTaHa, YPE3BBIYANHO JICTKO TIOABEPTAIOIICTOCS TETOHAIMH, YCIOBHO TIPHHATO 32
HYJIb, @ OKTAHOBOE YUCIIO M300KTaHa (2,2,4-TpHUMETHIINEHTaHa), 00IaIatoIIero BBICO-
KOH JIeTOHAIMOHHOM cToHKOCTRIO — 3a 100.

Coedunenue Jlemonayuonuas cmouxocms
CH;— CH,— CH,— CH,— CH,— CH,— CH; 0
cH
CH3—C‘—CH2—C‘H—CH3 100
CH, CH,

OkranoBoe 4nciao OeH3uHa - 95 03HaYaeT, YTO JIETOHAIIMOHHAS CTOMKOCTEL OCH3H-
Ha paBHA CTOMKOCTH cMecH coctosiimei n3 95% m3ookrana u 5 % H-rentana. 3-3a
OOJIBIIIOrO KOJMYECTBA HEPA3BETBICHHBIX YIVICBOJIOPOIOB B OCH3HMHE, IMOJIyYCHHOM
(hpaKIMOHHON AUCTUILIALIMCH, 3HAaUCHHE OKTAHOBOI'0 Ynclia y HUX HeOosibioe (50-60).
OKTaHOBOE YHUCIIO YIIIEBOJOPOJIOB YMEHbBIIACTCS B CICAYIOIIEM TIOPSIKE:
Yenesooopoowt psioa benzona — Hszoankanvr — Luxnoaikanst —
— Anxenvt — Hopmanvhvle ankawul

Jnst momydeHus BBICOKOKaueCTBEHHOW OeH- }

3MHOBOH (ppaxiyu ObUTH pa3paboTaHbl XUMHYEC-

KHe TPOLeCcCHl epepaboTKku HePTEenpoayKTOB. JLnst yyHienus KadecTsa GeH-
B Hacrosiiee BpeMst MPUMEHSIIOTCST SKOJIOTH- 3MHa J[0/Ir0e BpeMs HCTO/b30BaTh

TeTpastuicBuHel - (C.Hs)sPb. 3To

YCCKUEC CTaHAAPThI, PEryIUpPYOIUC KOJINYCCTBO
BEIIECTBO AJ0OBUTOE.

BPEAHBIX BELICCTB B BBIXJIOMHBIX ra3ax TPaHC-
MopTHBIX cpeAcTB. ComtacHo cTanaapty Evro — 6,




V PA3JIEJI MNPUPOJHBIE UICTOYHUKHU YINIEBOOJOPOJOB

npumenseMomy ¢ 2015 roaa, y aBTOMOOMIS ¢ OCH3UHOBBIM JIBUTATEIEM, MTPOEXaB-
oIero 1 KM nyTH, COCTaB BBIXJIOITHBIX I'a30B HE TOJI?KCH HpeBI)IHIaTI) KOJIMYECCTBO 1 T
CO, 0,1 r yri1eBo10poI0B, a OKCHJIOB a30Ta JIOJDKHO ObITh He OoibIie 0,06 I

Ilposepbme u3y4eHHoe

YeM XxapaKTepH3yeTcst Ka4yecTBO 6eH3uHa?

7| Pacnosoxurte yrieBoLopo/sl B OpsiJiKe BO3PACTAHHUSI UX OKTAHOBOTO YHCIIA.
1. Tonyon
2. H-renTaH
3. METHJIIUKJIOTeKCaH
A)2,3,1 B)2,1,3 01,32 D)1,2,3 E)3,2,1

3| Kakoil 6eH3MH KaueCcTBEHHee, ITOJIyYeHHBIH NMPH MEePBUYHOU NepepaboTke HePTHU WU

MOJIYYEeHHBIN NPU BTOPUYHOU mepepaboTku HedpTenpoayKToB? O60CHYHTE CBOU MbBICIHU.

4| Bo Bpems mporecca pupopMHUHTa ITUILMKI06YTaH 0/iBEPraeTcs peaklusM U30MepHr3a-
LMW U JIeTHPUPOBAHUS, U B Pe3yJIbTaTe 3TOro IoJy4aeTcss 6eH30J1. CocTaBbTe ypaBHe-
HUSA COOTBETCTBYIOIMX peaKIH.

Yrto Takoe ctaHZapThl Evro - 67 Hcnosib3yss UHTEpHET-pecypchl, HAWAUTE U BbISICHUTE,
KaKOM CTaHAapT NPUMEHsEeTCs B Halllel CTPaHe.

6| ABTOMOGHUJIb ABUTaeTcs Mo MapupyTy baky -T'asax co cpepHell ckopocTbhio 80 kM/4ac.
3a 6 4acoB e3[bl B €ro BBIXJIOMHBLIX ra3ax 6bwio0 o6HapykeHo CO maccoit 500 r. Kak
Bbl JlyMaeTe, COOTBETCTBYeT JIM 3TO cTaHAapTy Evro - 67

Tema 5.5. Kamennsrit yroJib M €ero nepepaéorka

Kamennslit yroias — TBEpi0€ TOIIMBO OPraHUYECKOrO MPOUCXOXIeHHd. B mpu-
poJie 3a1acoB KAMEHHOTO yIist Oosblle, 4eM 3arnacoB HeTu. OCHOBHBIM IIPOLIECCOM
MIOTY4EHUs YITIEBOJJOPOIOB U3 KAMEHHOTI'O YIVISI SIBJISIETCS MTPOIIECC KOKCOBAHUS KaMEH-
HOTO yrys. B 310 Bpems npou3BoaaT NUposn3 KaMeHHOTo Yyt ipu Temreparype 1000
—1200°C. I1pu KOKCOBaHMU KaMEHHOTO YIVIsI MOIY4at0TCsl HEKOTOPBIE TPOAYKTHI.

ITpoyKThl KOKCOBAHUS
KaMEHHOTO yIJIsi

Koxc

aMMuakKa

KaMeHHOyFOHBHaﬂ
cMona

Boausiit pactBop ‘ KOKCOBEII r'a3

OcHOBHOM COCTaBHoﬁ 4acThIO KOKca siBisieTcs yriepos (6omnee 96%). KokcoBanue
KaMEHHOTO YISl OCYIIECTBIISIETCSI B KOKCOBBIX TIedax. KokcoBas meub — 3TO
MeTaJuIn4yecKasl KaMepa, BHyTPEHHHE CTEHBI KOTOPOM BBICTPOEHBI U3 OTHEYTIOPHOTO
Marepuana. B nmeus 3arpyxaror 20 TOHH KaMeHHOTO yIiis U B TedueHune 14-15 gacos
HarpeBatoT kamepy. M3 1 Tonns! yrg nomydatot 750-800 kr kokca.

Bo BpeMs KOKCOBaHHS MPOUCXOAST MPOIECCH IEPBUYHBIX U BTOPUYHBIX TIpe-
BpaimeHuil. Bo Bpemsi mepBUYHBIX MpEBpamIeHHi Moay4yaeTcss CMECh Ta30B. 3aTeM
00pa3yroTcst mapbl KAMEHHOYTOJIBHBIN CMOJIBI U KOKC.



KameHHBI# yrosib 1 ero nepepagorka

3arpy3ouHble ra3oc60pHUK
OTBEpCTHs HpoayKTH
KOHAEeHCaun

KaMephbl JJIst
KOKCOBaHHS

%

/

7

7

7 N ;\

A N 1\ Kamepa

rOpeHust

pereHepaTopbl /iJis HarpeBaHus] KaMeHHBbIH

rasa ¥4 Bo3ayxa yroab

IIpy BTOpWYHBIX NPEBpAILICHUSX MPOTEKa-
0T CJICYIOLINE TTPOLIECCHI:

— KPCKIHT aJIKaHOB, Kokc ucnoabzyemcst npu nosay-

— HOJIMMEPHU3ATIHS AITIKCHOB, ueHuu @ocgopa, kpemHus, kKapbuoa

— ACTUAPUPOBAHUC NTUKIIOATIKAHOB, Ka/abyusi, 8 Npou3sodcmee uyzyHa.

— KOHJZACHCAIUA apOMaTUiICCKUX YIJICBOIAO-
pozoB (nonydeHue ¢peHona, HapTaauHa U JIp.).

ITocne OTACJICHHUA NOJYUYCHHOI'O KOKCa O6p330BaBH.II/ICC$I JICTYYHUC KOMIIOHCHTBIL
(KOKCOBLIﬁ ra3) OXJIAXKAAKTCA. B mponecce KOHACHCAInN 06pasyeTC${ KaMCHHOYTOJIb-
Hada CMoOJ1a. HpI/I 9TOM IIPOLECCE KOHACHCHUPYIOTCA PAA BCIICCTB: aMMUAK, OEH30JI U
€Tr0 roOMOJIOTH, BOAOPOA, OKCHUBI YITICpOAad, METAH, 9THJICH U ApYyTruc.

ITpu nporTyCcKaHWU Ta30BOM CMECH Yepe3 PacTBOpP CEPHOM KHUCIIOThHI aMMHUAK MO-
miomaercs. [TonydeHHbI B pe3ysbTaTe peakiiuy CYIb(PaT aMMOHHS UCTIOIb3YeTCs B
Kau€CTBC yﬂOGpeHHfI. 3areM oT KaMeHHoyFOHLHOﬁ CMOJIBI OTACTIACTCA O€eH301II.

B cocraB KokcoBOro rasa BXOAUT BOAOPOA, MCTAH, OKCHUJBI YITICPOAA U PA3HBIC
r33006pa3HLIe YIIICBOAOPOABI. KoxkcoBelii ra3 MIPUMCHACTCA KaK TOIUIMBO U KaK CLIpLé
B XUMHYECKOH MIPOMBIIIIJICHHOCTH.

O,Z[HI/IM W3 CII0CO00B Hepepa60TKI/I KaMCHHOTI'O YTUIA SABJIACTCA €TI0 TUAPHUPOBAHUC.
B mnponecce riApupoBaHusd KAMEHHOI'O YITIA OPraHUYECKUC BEUICCTBA, HAXOAAINECA
B COCTaBC TOIUIMBA, IIPCBPALIAOTCA B JKUAKUC IIPOAYKTBI. 10T MponeCC MpPOTCKACT B
MMPpUCYTCTBUU KaTajanu3aropa, Ipu TOBBIIIIEHHON TEMIICPATYpPEC U JABJIICHUU.

Cwmech YTIIEBOAOPOAOB, MTOJIYYCHHBIX BO BpEMA IMTPOLIECCa, UCITIOJIB3YIOT B KAYCCTBC
MOTOPHOTI'O TOILIMBA.

IIpogepbme u3zyueHHoe

1 Yro Bel NOHUMaeTe, KOT/Jja TOBOPAT 10/, KOKCOBaHMEM KaMeHHOTr0 yrisa?

2, Kaxue npoAyKTbl B OCHOBHOM MOJIy4alOT IPU KOKCOBAaHUU KaMEHHOTI0 yris?

3, I'’ie B 0OCHOBHOM NPUMeEHAETCS KOKC, IOJIydeHHBIN B ITpoliecce KOKCOBaHUA?

4 ; Kax MOXXHO MOJIyYUTh MOTOPHOE TOIUIMBO U3 KaMeHHOTr0 yrisa? O60CHYHTEe CBOM MBIC/IH.
OxapakTepu3yiiTe 3Tallbl NePBUYHBIX U BTOPUYHBIX IPeBpallieHUH B poljecce KOKCOBAHUS.

6 ] Kakue opraHuveckue BellecTBa MOXKHO MOJIyYUTb U3 KOKCOBOTO rasa, 3Has, YTO B €ro

coctaB BxogaT H,, CHs, CO, C;H,? O6ocHy#iTe CBOM OTBeT, HAalMcaB YpaBHEHHUsI COOTBETCTBY-
IOLIUX peakLuil.




TEPMUHBI U XUMHNYECKHE INOHATUA

TEPMUWHBI U XUMHWYECKHUE IOHATHUA

A
MPOAYKT 3aMELLEHUs] aT0Ma BOJIOPOJIa aTOMOM TajioreHa B
AJIKHJITAJI0TeHUT POy P
MOJIEKYJIE aJIKaHa
AJIKHIIHPOBaHHE BBEJICHUC aJIKWJIBHOTO paiuKaia B OCH30JIbHOE KOJIBIIO

AJKMI paguKal

YacTuIla, OTyYCHHAsI OTIICIUICHUEM OJJTHOI'O aTOMa BOIOPO-
na B mojekyne ankana (C,Ha,.1—)

ApeH

LUKJINYECKUE YIIIeBOAOPObI ¢ 00miei hopmynoit C,Ha,

ApuJ pagukan

gacTuia, oopa3oBaHHas TPH OTHICIUICHWH OTHOTO aTroMa
BOZIOpPOAA OT OEH30JIBHOTO KOJIbITA

AnerunjieH TepBbId npezncraBuTess arkuHoB (C,H,)
b
Benzou TICPBBII MPEICTAaBUTENb APOMATHIECKHUX YITIEBOJOPOIOB

ben3oiinas kucjiora

TIepBBIi pesicTaBuTeNb apoMarnieckux Kucenot (CsHsCOOH)

BensosibHoe s1po
(0eH30/1bHOE KOJIBIIO)

IIMKJI, COCTOSIIINI U3 IIIECTH aTOMOB yIIIEpozia U o01eit
TT-CUCTEMbI

BoJoTHblii ras

CMeCh I'a30B, COCTOSIIIAsi B OCHOBHOM U3 METaHa,
o0paszoBaHHasi B pe3yJIbTare pa3jioyKeHHs 0CTATKOB
PaCTUTENBHBIX U JKMBOTHBIX OPraHU3MOB

Bpomuas Boaa

pacTBOp 6poma B BOJIE, UCTIONB3YETCS KAK PEAKTHB IS
OTIPEZICTICHUSI HETIPEETIBHBIX YIIIEPOIOPOAOB

Byraauen —
CTHPOJIBHBIN KaydyK

TIPOAYKT COIMOJIMMEPU3AINN JTUBUHWIA U BHHHJIOEH30J1a

B

BuHuiabHbIH paguKas

YacTHIIA, OJyYeHHAs OTIIEIJICHHEM OJIHOTO aroma
Bomopoza ot monekyisl atieHa ( CH,=CH,)

BunmHaabHbII
JIUTAJIOT €HAJIKAH

JIATAJIOTEHOIPOM3BOJHOE aJTIKaHa, B KOTOPOM aTOMBI TaJIOreHa
HaXOIIATCS TIPH COCEIHUX aToMax yIiiepona

BropuuHsblii atom

aToM yIIepo/a, COCANHEHHBIN C BYMs aTOMaMH YIIIEpoaa

yriepona
Bropuunsrii Y4acTHUIla, TOTyYCHHAs OTIICTUICHHEM OHOTO aTOMa BOJIO-
OyTHJIOBBIN pauKaj pOZia OT BTOPUYHOTO aToMa yIiiepoyia MOJIeKYJIbl H-OyTaHa
Byakanusanus peakuus Kayuyka ¢ cepoi
r

I'eomeTpuueckas MTOJIOKEHUE 3aMECTUTEIICH 10 OTHOIICHHIO K TNIOCKOCTH
H3oMepusi T-CBS3U

oOpazoBaHne opOuTaseii ¢ OMMHAKOBOI (HOPMOI 1 SHEpTHeH
I'udpuauszanus P P Gbop P

13 opOuTanel pa3mMaHON KOMOMHAIIN

I'upparanus

MPUCOCANHCHUC MOJICKYJIbI BOABI K BEICCTBY




TEPMUHBI U XUMHWYECKHUE ITOHATHUA

I'mnpupoBanue MIPUCOCTUHEHNE BOIOPOa K OPTaHUIECKIM BEIIeCTBAM
PEaKIIH TMOTHOTO OKUCIICHHS, KOTOPEIE TPOTEKAIOT C
T'openue
BEIJICIICHUEM CBETA U TeTra
I'padpuueckas MTOKA3bIBACT COCTAB MOJICKYJIBI TIPU TIOMOIIIH XUMUYECKHIX
(opmyaa 3HAKOB U CBA3EH
I'ynpon TBEPABIN OCTAaTOK MOCIIE BAKYYMHOM AUCTHIUISIIU Ma3yTa
A
JeruapupoBanue OTIIEIJICHNE BOIOPO/IA OT MOJICKYIT OPIraHUUECKHX COSTMHEHHI
JeruaporajoreHu- OTIIEIUICHNE aTOMOB BOJIOPO/ia U rajloreHa 0T MOJICKYIT
poBaHue OpPraHUYECKHUX COEJANHEHUH
JAuBunHMI HUCTOpUYECKOC Ha3BaHue OyTanueHa-1,3

n

N300yTHI-paguKa

YaCTHUIA, TOTYyYCHHAs OTIICIIICHHEM OJIHOTO aTOMa BOIOPO/a
OT MEPBUYHOTO aTOMa YIIIepoaa MOJICKYJIbl H300yTaHa

H3onupoBaHHbIe aTOMBI YIJIepo/ia IPU IBOMHOM CBSI3M Pa3/IeICHBI ABYMS 1
AJIKAHEHbI Oosiee OIMHAPHBIMHU CBSI3SIMU
peaxIuy, IPH KOTOPHIX HE MEHSETCS KOJIHMYeCTBEHHBIN
H3omepuzanus U Ka4eCTBEHHBIIl COCTAB, OAHAKO IPOMCXONUT U3MEHCHUE
CTPYKTYpbI BeIlIeCTBA
H3onpen HWCTOpHYECKOe Ha3zBaHHWE 2-MeTwiOyTaaneHa -1,3

H3onponuni-paaukan

HacTula, moJIy4eHHas OTHICIJIICHUEM OJHOT'O aTOMa BOAOpOJa
OT BTOPUYHOI'O aTOMa YIJIEpoaAa B MOJICKYJIC IIpOIIaHa

K

OpraHnvecKas yactuia, B COCTaBe KOTOpOfI HaXOqUTCA

KapoOoanuon 9
OTPHUIIATENBHO 3aPSHKEHHBIN aToM yriiepojia
OpraHMYEeCKast YaCTHIA, B COCTABE KOTOPOU HAXOIUTCSI

Kap6oxkarnon P S P
OJIOKHUTENBHO 3aPsHKEHHBIN aToM yriiepoa

Kayuyxk [POJYKT TIONUMEPU3AIINY AKAJUECHOB

KauecTBennasi peakuus

pCakuus ONpEaACICHN BCIICCTBA

KonblorupoBanHble | aTOMBI yIIIeposa P TBOWHOM CBSA3U paseNICHbI OTHON
AJIKA/IHeHbI OZIMHAPHOH CBSI3bI0
Kymoun HCTOPUUECKOE Ha3BaHUE N3OIPONMIOCH30Ia
KymyJjaupoBannbie y aJIKaJJMEeHOB 3TOTO THIIA JIBE IBOMHBIC CBSI3M HAXOIATCS Y
AJIKaIHeHbI OIIHOTO aToMa yInepoja

M
Masyr Tspkénas Gppaxuus, MOMydeHHAs TPU TTEPBUIHON

JUCTIUIAINN HeTH

Me:kknaccoBast N30MEPHSI MKy BEIIECTBAMH, OTHOCSIIMMCS K Pa3HbIM
u3oMepus KJaccam
Meran nepBbli peacraButels ankanos (CHy)




TEPMHHBI U XUMHNYECKHUE INOHATHUSA

MeTta-noJio:keHHue

B OEH30JIbHOM KOJIBbLIC 3aMCCTUTCIIN HAXOOATCS B 1,3 -ITOJIOKCHHU

MeTtnneHoBasi rpynna

—CH, — rpymma

MeTui0BbIii paguKa

YaCTHIIA, OJTyUYSHHAs OTLICTUICHUEM OJTHOTO aroMa
BOIOpoza oT MoJieKybl MeTaHa (CH;—)

HHU3KOMOJIEKYJISIPHBIE BEIIECTBA, U3 KOTOPBIX CHHTE3UPYIOT

Monomep
TIOJTMEPBI
H
Hepa3zBerBiennoe CTPOEHHE, COCTOsAIIEE U3 OCIEN0BATEIBHO COEANHEHHBIX
cTpoeHue aTOMOB yIviepoJa
Hyxseopuiabnas
OTpHILIATENILHO 3apsDKeHHAs yacTua (Harpumep, Br)
4yacTUna
(0]
Ounedunbl HCTOPHUYECKOE Ha3BAHUE AIKCHOB

OpTo-noJiokeHue

B OCH30JIbHOM KOJIBIIE 3aMECTUTENN HAXOIITCS B 1,2-II0I0KEHNI

I

ITapa-nonoxkenue

B OCH30JIbBHOM KOJIbLIC 3aMCCTUTCIIN HAXOAATCA B 1,4- TIOJIOKCHUHN

IHepBuynbIii aToM
yriiepoaa

OJUH aToOM YyIjiepoJia COCANHCH C OJTHUM aTOM YyIiiepoda

IlepmaHranar kanaus

BOJHBIN pacTBop KMnO,, sBisieTcs peakTHuBOM Ipu
OIIpe/IeTICHUH HETIPEAEIbHBIX YITIEBOJOPOIOB

ITonu>THIEH

MIPOIYKT PEAKIINH OMUMEPHU3ALIUH STHIICHA

IponunoBbIi
(H-TpONMJI) paguKaI

YaCTHIIA, MOTyUYCHHAs OTUICIUIEHUEM OTHOTO aroMa
BOJIOPOJia OT NMEPBUYHOTO aTOMA YIIIEPOa B MOJIEKYJIE
IpornaHa

P

YacTHIA, UMEIOIAas Ha MTOCJIEIHEM DIIEKTPOHHOM CJIOE
Pagukan 18, N p

OJIMH HECTapeHHBIH ANEKTPOH
Pa3BerBiIeHHOE CTPOCHHE, COCTOSIIeE U3 ITIAaBHOH IIEH 1
CTpoeHue MIPUCOCTUHECHHBIX K HeH panKajioB

MIPOLIECC PA3JIOKEHHUSI OJTHOIO CJIOKHOI'O BEIIECTBA Ha
Pasznoxenne P P

HCCKOJIBKO HOBBIX BCIICCTB

Peakuus Bropua

TIOJTyYCHHE aJIKaHOB NP PEaKIINH aJTKHITAIOTCHU/IOB C
akTBHBIMHU MeTasuamu (Na, K)

Peaxnusa KonoBajoBa

pcaKkuursd aJilkaHOB C a30THOM KHUCIIOTOU

Peaxnusa Ky4yeposa

peaKkuusd ruiparaiiiv aJIKWHOB

Pe3una

9NIACTUYHBII MaTepHual, NOIyYCHHBIN IPH PEaKINU KaydyKa
¢ cepoit

PexTuduxannonnas
KOJIOHHA

YCTPOHCTBO ISl IUCTHIUISIIMN HEDTH




TEPMUHBI U XUMHWYECKHE ITOHATHUA

C

Curma-cBsizb

CBsI3b, 00pa30BaHHAs MIEPEKPHIBAHUCM DIICKTPOHHBIX OpOH-
Tajei BAOJb NPsSMOM, COSAUHSIONIEH IEHTPBI aTOMOB

peaKiyd noJImmMepusaluu, rnpoTeKaroas mpu y4acTum AByxX

Cononmmepusanus

Pa3HbIX MOHOMEPOB
Crupon apoOMaTHYECKOe COCANHEHUE, COCTOsIIIee U3 (PEHUIBHOTO U

p BUHMIBHOTO paaukaios (CgHg)
T

Terpayipuueckoe

MPOCTPAHCTBEHHOE CTPOCHUE aJIKaHOB
CcTpoeHue
Toayoa HUCTOPUIECKOE HA3BaHUE METIIIOCH30JIa

Tpanc-uzomep

H30MCP, B KOTOPOM OJAWMHAKOBBIC 3aMECTUTECIIN HAXOAATCA
110 pa3HbIC CTOPOHBI IIJIOCKOCTU TT-CBA3U

TpernuHblil aToM
yriepoaa

aToM yrjiepozaa, CBSI3aHHBIN C TpEMs aTOMaMu yTiepoaa

TpernuHbIi
OyTHJIOBBII paguKa

YaCTHIIA, IOTyYCHHAs OTIICIICHHEM OHOTO aToMa
BOZIOPOJIA OT TPETUYHOI'O aTOMa yIIepo/a B MOJICKYJIe
n3o0yTaHa

TpuBuanbHoe o
HUCTOPUYECKOE HA3BaHUE OPraHUYECKUX COEINHEHHI
Ha3BaHHUe
Y
YrnoBoe HanpsizKeHHe | OTKJIOHEHUS BAJICHTHBIX YITIOB B MOJIEKYyIax
(nanpsikenne baiiepa) | nuknoankaHoB
()

®DpeoH

CMECh TAJIOTCHOTIPOM3BOIHBIX, B OCHOBHOM METaHa 1
stana (Harrpumep, CF;CI)

1

Hennas peakuus

LETIb TTOCJIEIOBATENBHBIX PEAKIMH, KOT/Ia KaykKaash peaKius
SIBIISIETCS. IPUUMHOM MTOCIENYIOIIEN PeaKuu

LHuc-nzomep

H30MEp, B KOTOPOM OJJHHAKOBBIC 3aMECTUTEITH HAXOSATCS
10 OJJHY CTOPOHY IIOCKOCTH TT-CBSI3H

q

YerBepTHYHBbINH aTOM
yriepoaa

aToM YIJIepOJa, COSIMHEHHBIH C YeTHIPhMS aTOMaMHU
yraepoza

9
36ouuT TBEPAbII, HEATACTUYHBIN MaTepuall, IodydaeMblil
BYJIKaHM3AIMEH KaydyKa
diaexkTpoduibHas .
MOJIOKUTENIBHO 3apsbKeHHas dacTuia (Hampumep, H)
yacTuna
ITHICHIVIMKOIb HEPBBII IPEACTaBUTEND JIBYXaTOMHBIX CIIUPTOB
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Umumtshsil maktablsrinin 10-cu sinfi (igiin
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Pulsuz

9ziz maktabli!

Bu darslik sana Azarbaycan dévlati tarafindan
bir dars ilinda istifada li¢lin verilir.

O, dars ili miiddatinda nazarda tutulmus biliklari
gazanmagq ligiin sana etibarli dost ve yardimgi olacaq.

inaniriq ki, san da bu darsliya mahabbatlo yanasacaq,
onu zadalanmalardan qoruyacagq, tamiz va saligali
saxlayacaqgsan ki, névbati dars ilinda digar maktabli
yoldasin ondan sanin kimi rahat istifade eda bilsin.

Sana tahsilda ugurlar arzulayiriq!






