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T PA3JEJI CTPOEHME OKCHJIOB, OCHOBAHWM, KUCJIOT U COJEN

TEMA 1.1. CTpoeHHe OKCHU/J0B

m MoocHo au Ha ocHoge cocmasa sewecmaa onpedesims N0C/1e008aMeAbHOCb
coeduHeHUs1 amoMos 8 MoJieKy/a1ax? B kakoli noc.1ed08ameabHOCMU COeQUHSIHMCS
amombl 8 mosekyaax C0O,, SOz, P,Os ? Ha umo caedyem o6pamumbs 8HUMAHUE 80 8peMS.
coeduUHeHUs1 amoMo8 Mexcdy co6oti?

Oxcuibl, 00pa30BaHHBIC ATOMaMH HEMETAJJIOB, B OCHOBHOM BEIIECTBa MOJICKYJISIP-
Horo crpoenwus. [1o 3Toit mpuyrHe OHM 00JIAAAI0T HU3KOM TEeMITEpaTypo MJIaBICHUS U
kureHusi. OKcupl, 00pa3oBaHHbBIE aTo-

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

TAaKXKE JIETKOILIABKUE TBEPIBIE BEIIle- MOAEKYAAPHO20 Cmpoenus (6 meepdom
H COCMOsIHUU eewe-
crBa. Ilpu cocraBnennu TpaduIecKux cmeocamomnoli o & o di o b
(bOopMyT MX MONEKYJ HAJO YYHTHIBAThH Kpucmanauyeckou (\) (\) (‘)
TO, YTO YHCJIO CBs3eH, 0Opa30BAHHBIX pewémkoli). Ezo zpa- o ook o4
—0O0=3170—D1—0U—>1—
MEKTy aTOMaMH KHCIOPOIa M HEMETall- puueckaz gopmyaa ! ! !
gbipasicaemcsi caedy- 0 0 0
13, JOJKHO COOTBETCTBOBATh BAJIEHT- JOUJUM 06PaZOM: | | |
HOCTH HEMETAJJIa, 00Pa3yIoMIEro OKCHI.
CcoO CO, SO, SO;
C=0 0=C=0 0=S=0 0=S=0
[l
@)

Ecnu Monexya oKkcuia COEpKUT JBa aTOMa HEMETaJlIa, TO 3T aTOMbI COSIUHSI-
F0TCS MKy cO00ii TTOCPECTBOM aToMa Kucioposa. Jlanee Kakblit aToM HemeTal-
JIa COeIMHSETCS ¢ ONpeeIEHHBIM YHCIIOM aTOMOB Kucnopoaa. Hanpumep, coctaBum
rpaduyeckue popMyisl OkcuIoB hochopa (Ha OCHOBE TPOCTHIX (POPMYIT) M TeNTa0K-
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 cocmasaenuu epagduyeckux Gopmya okCudo8 a3oma He NoAb3yKMes CO0MCmayr-
wumu npasuaamu. Hanpumep, coenacto npagusam das N;0s caedyem cocmasums epaguye-
cKy10 hopmysny, Komopas NOKA3AHA HUJCE.

g 0
N—0O—N
ot Yo

OdHako e coeduHeHUsIX a3om He nposisisiem soseHmHocms V u ama epaguyeckas gop-
MyAa HenpaguabHasi. Bmoaekyae N>Os mexncdy kaxrcobiM amoMoM azoma U 08yMst amomamu
Kucsopoda obpasyemecsi He dge T-c8s13U, a mMpéxyeHmpo8aast 0e/10Ka1u308aHHAs C8513b, U 2pa-
duueckas opmyna umeem 8ud, NOKA3AHHLIU HUJICE.

Oy ,0
N—0-N
0" o)

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




I PA3IEJI CTPOEHME OKCHUJIOB, OCHOBAHU, KHCJIOT U COJENA

ﬁ',

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

OAHaKO, mapocTepXHeBble MOeJIY, TOJIHOCTbIO OTPaXKarolue HCTUHHbIE (l)Op'
MbI 3TUX MOJIEKYJI, OTJINYAKOTCA.
C02 SOZ

=0 o

Kak modscHo 06BsicHUMb pasHuyy 8 cmpoenuu moaekya €O, u SO,?
Kak moxcHO ces13amb amy pasHuyy ¢ 3/1eKmpoHHbIM CMPOEHUeM amomos y21epo-
da u cepwl?

Wuorna rpadudeckue (GopMysbl BEIIECTB HEMPABUIBHO OTPAXKAIOT MX TPOCT-
paHcTBeHHBIe (hopMmbl. [eomeTpruueckre GopMbI MOJICKYJT 3aBUCST OT HAIlPaBJICHUS
ANIEKTPOHHBIX OpOWTaNel B TpoCcTpaHCTBe. PaccMoTpuM 0Opa3oBaHWE MOJIEKYT Ha
npumepax Bemiects CO,, SO, u SOs.

[Tpu o6pazoBaruu monekyibl CO, aToM yriaeposa Bo30yxaaeTcs.

2s

III ﬁ

OpnHa s 1 oiHA p opOuTaNu BO30YKIEHHOTO aToMa yriiepoia, KOTopbie 00pasy-
I0TCSL SJIEKTPOHAMH TTOCIIEJHETO0 SHEPTeTUYECKOTO YPOBHS, MOABEPralOTCsS THOPHU-
JIu3anru 1 00pasyroT 2 sp rudpuaHbie opouTtanu. B mpocTpaHcTBe 3TH rHOpH/IHbIC
opbutanu pacrnomnaratrorcs nox yriaom 180° (muneitnas ¢popma).

>
0 >C )Q 180

I'ubpuaHele opOuTay, MEPEKPHIBASCE C p OPOUTAIIMH aToMa KHCJIOpona, 00-
pasyior aBe o-cBs3u. [IBe p opOMTanu aroma yriepoaa, He y4acTBYIOIIME B THOPH-
JM3aLiH, TIEPEKPBIBAIOTCS C p OpOUTAISIMU aToMa KICIOpoAa, o0pasyst IBE T-CBS3H.
OnekTponHas (popMyIia H IAPOCTEPKHEBAsE MOJIETL MONEKyJIbl CO, mOKa3aHbl HIKE.

OnekrporHas popmyna CO, [apocrepxxuesas monens CO,

:C)::C::(‘i: M

[To BarpaBICHUIO §p THOPHIHBIX OPOUTAIICH B TIPOCTPAHCTBE, BUHO, YTO MOJIC-
Kkyna CO, mMeert aunelinoe cmpoenue. ECIU yIIbI MEXITy THOPUIHBIMU OPOUTATISIMH,
00pa3yIoIiuMId CBSI31, PABHBI, TO MOJIEKYa OyneT cummempuunou. B cuMMeTpraHOMI




Tema 1.1. CrtpoeHue 0KCHI0B

MOJICKYJIE M3-32 PABHOMEPHOTO PACIpe/eNicHUs] 3JIEKTPOHHOH TUIOTHOCTH MOJIEKYJIa
CTAHOBUTCS Henosprot monexyinou. N3-3a cummerpuunoctu CO, ero Mojexymna He-
TOJISIPHASL.

[pu obpazoBanun Mosekyibl SO, aTOM cepbl UMEET HIKETIOKa3aHHYIO SJIEKTPOH-

1o dopuyy: L3880 3p 34!

g gL Ll
Opmna s ¥ 1Be p opOuTanu, 0Opa3oBaHHBIC YICKTPOHAMU HAPYKHOTO CJIOS aTo-
Ma Cepbl, MOJBEPrarOTCsl THOPUAN3AINN U 00Pa3yIOT TPH Sp° THOPUIHBIC OpPOUTAIIH.
Opnako 00pa3oBaHHbIC ABE THOPUAHBIC OPOUTAIN UMEIOT CBSI3BIBAIOILUE AIIEKTPO-
HBI, & OJJHA — HETIOJICNIEHHYIO Mapy JIEKTPOHOB.

sp> e

0:)(

r

sp2 e

XY

B MosieKye 800bl amoM Kuc/10poda Haxodumcs 8 sp’® 2u6puo-
HOM cocmosiHuu. M3 uembipéx sp® 2ubpudtbix opbumaseti moasbko
0se umerom ces13bl8aryue 3/1eKmpoHbl, a 0CMaAslbHble dge UMerm
HenoodeséHHy0 napy 3/sekmpoHos. Ommaskusas dpye dpyea u c
6osbutell cuoll — cocedHue cesA3blearwjue 3/1eKmpoHHble Napbl,
OHU €CNOco6cmeyom 0MmHOCUMeAbHOMY YMEHbUWEHUK 8A/IEHMHbIX
yenos.

3a cu€T CBS3BIBAIONIMX DIIEKTPOHOB aTOM Cephbl 00pa3yeT JiBe G-CBSI3U ¢ aTOMaMHt
KHcIopoaa. 3a cuéT nByX opOuTaieh (onHa p U ofHa d), HEIPUHSBIIUX y4acTHs B
THOpUIM3ANNH, U p OpOUTAIIE aTOMOB KHCTIOpoia 00pa3yroTcs aBe n-cBsa3u. Kak u B
MOJIEKYJIE BOJIBI, THOPUTHBIC OPOUTAIN C HETIOACIEHHON Mapol SIIEKTPOHOB CHIIBHO
OTTAJIKABAIOT APYTHE THOPHUIHBIE OPOUTAIH U CYXKAIOT BaJICHTHBIN YIOJI, IOSTOMY OH
He paseH 120° kak B Mosekyne BF; (B monekyne BF; arom Gopa fraxonurces B.sp? rus
OpHUITHOM COCTOSIHWM), a paBeH 119,5°.

E
@‘ 20 S

g .0

Llapocmepoicnesast Llapocmeporcnesas
Mmooenb monexyivl BF; mooenv monexynvt SO,

Ecnu yrasl MesKy rTHOpUAHBIMUA OPOUTAIISIMU, 00pa3yIOIIUMHU CBSI3U, HE PAaBHHBI,
TO MoJIeKyna OyneT HecummempuyHol. B HEeCUMMETPUYHON MOJIEKyJie 13-3a HEpaB-
HOMEPHOTI'O pacilpe/ieleHNs 3JIEKTPOHHOM MJIOTHOCTU MOJIEKYJIa CTAHOBUTCSI HOJAD-
nou. V3-3a HecummeTpuaHocTH SO, €ro MoJIeKyIa HoJIsipHasl.




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

[Tpu oOpazoBanuu MosieKyibl SO; 37eKTPpOHHAs (hOPMYyIIa aTOMa CEPbI IPUHUMAET

CIEAYIOUIUI BUI:
..3s! 3p’ 3d’

] O O 1]

Onna s u aBe p opOuTanu, oOpa3oBaHHBIEC HICKTPOHAMH HApY>KHOTO CJIOS aroma
cepbl, MOJBEPrasich THOPHAN3ALIHI, 00pasyoT Tpu sp* opoutanu. Hu ofana u3 opoura-
Jiell He UMeeT HEIOACIEHHOM Maphl AEKTPOHOB. 3a CUET 3THX OpOHUTaNeii aToM cepsbl
o0paszyer ¢ aToMaMH KHCJIOpOAa TPU G-CBSA3H, a 3a cuéT TpEX opOuTanel aroMa cepbl
(omHa p 1 1Be d), HE YUaCTBYIOIIMX B THOPUAN3AINY, H p OPOUTAJICH aTOMOB KHCIOpOAa
00pasyroTcst TpU T-CBSI3H. YIVIbl MEXKly TMOpHIHBIMU OOJIakamu, Kak B Mosiekyie BF,,
paBHbI 120°.

120°
g S
Llapocmeporcnesasn mooens monexynsvt SO;

B omimmume ot monekynsl SO, Morekyna SO; He UMeeT HETOJASIEHHBIX dIICKTPOH-
HbIX nap. [1o atoii mpuunHe Mosekyna SO; CHMMETPUYHAS M HETIOJISIPHAS.

Okxcuppl, 00pa3oBaHHBIE aTOMaMH METAJUIOB, UMEIOT HEMOJIEKYIISIPHOE CTPO-
eHne. B ommdme ot OKCHU0B, 00pa30BaHHBIX aTOMAMHU HEMETAIIOB, OHU 001 1a-
0T BBICOKOH TeMIIepaTypoil Iu1aBieHus U KuneHus. Bee okcuipl, 0Opa3oBaHHbIE
aTOMaMHU METaJUIOB, B OOBIYHBIX YCIIOBUSX TBEPABIE BelecTBa. M 171s THX OKCH-
JIOB MOXKHO YCIIOBHO Hamucarh rpaduueckue GopMysbl [0 IpaBuiiaM, KOTOPbIe
NPUMEHSIOTCS. [Tl OKCHIIOB HemeTayioB. Hampumep, rpadudeckue GopmMyinbl
OKCHJIOB KaJusl, KaJIbLIMSI U QJIFOMUHUS MOYKHO IPEACTABUTH B TAKOM BHJIE:

K-0-K Ca=0 O0O=AI-0-Al=0
V4
B mosekyse CO, amom yesnepoda HaxXo0umcs 8 ..... 2UbpUOHOM cOCMOsiHUU U N03IMo-
My 8aJ/1eHMHble y21bl cocmasasitom 180°, a monekyad ..... .
A 8 mosekyne SO, amom cepbl HAX00UMCS B../... 2UBPUOHOM cocmosiHuu. Moseky-

/10 umeem yza/1080e cmpoeHue, U U3-3ad HEPAaBHOMEPHO20 paC”pBaBJIEHUﬂ 3/1€Kmp0HH01j
n/so0mHocmu MoJ/ekyad ..... .

Sp* 2ubpud; sp 2ubpud; no/sApHAsl; HENOAIPHAS

: IIpogepvme u3yuerHoe

1 T'paduueckue GopMybl KaKUX OKCH/L0B JaHbl IPABUJIBHO?
(I? /O\
2.C=0 3. Fe  Fe
O//Cr\\O \O 3 (;

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

1.




CrtpoeHue 0KCHI0B

2 B kakoM ciyyae npaBu/IbHO JaHa rpadudeckas ¢popmysa Cro057?
A)Cr-0-0-0-Cr
B)O=Cr-0-Cr=0
Cr —Cr
/ \
C) O O
O —Cr

/ \
D) Cr 6]

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

4 | TlepekpbiBaHUEM KaKuX opOuTaseii 00pa3oBaHbl XUMUYECKUE CBA3M 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 YUCJIO O-CBsI3€eM, HAaXOASAIUXCS B MOJIEKYJIE I'elITa0OKCHJa I,ELI/IXJIOI.‘)E':I?

6, 3Hag, yTo B MoJiekyse Cl,05 comepxuTcs 6 o- CBsI3eH, onpe/ie/INTe X U COCTAaBbTe rpadu-
yeckyto ¢opMysy okcuja.

0 3aBepLIUTE CXEMY.

[lepekpbiBaHKE OpOUTANIEH,
‘ H 0-CBSI3b Y4aCTBYIOIKX B 00pa30BaHUU T -CB3b H ’
cBsizedl B Mosiekysie CO,

@ OnpejgenuTte COOTBETCTBUE.

Okcud Yucao m-cesseli 8 Mosekye
1. P,0s a. 1l
2.Cr0s b. 4
3.Na;0 c.0
d.3
e. 2

9 CocTraBbTe rpaduueckyto opmyny okcuga Mapranna (VII) .




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

10 Brnumure OKCH/bI B IyCThbIE AYEeHKU CXeMBI.

MouJiekysnsipHOe HeMmouekynsipHoe
CTpOeHHe CTpOeHHe

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

@ CpaBHuTe ctpoeHre mMoJekysa SO, 1 H,0. KakuMu CX0XKUMHU U OTJIMIUTENbHBIMH 0COGEH-
HOCTSIMU 06JIaZJal0T 3THU MOJIEKYJ/IbI?

12; CpaBHUTe rpaduydeckue popmysibl okcuja cBuHua (IV) (Pb0O) u nepokcua 6apus (BaO,) . Yem
omMyarTcs rpadpuyeckue GopMyIibl IEPOKCHAOB OT rpadruuecKux GopMys1 OKCUA0B?

3aBepuias Tab M1y, 06061IUTe CBEIeHUS 0 BaXKHBIX XMMHUYECKHUX CBOMCTBAaX OKCHJIOB.
Yenosuss npomekarus
peakyuli (B kakom
Bewecmea, scmynaroujue
COCMOSIHUU U NPU KAKUX Ipumepwl
8 peakyur
yc/108UsIX npomekaem
peakyusi?)
OCHOBHBIN OKCHU/J, BOZIA
KHUCJIOTHBIA OKCH[] BOZA
OCHOBHBIN OKCH/J, KHUCJIOTHBIN OKCHUJT
OCHOBHBIH OKCH[| KHUCJIOTa
KHCJOTHBIH OKCHUJ OCHOBaHHE
aMpOTepHbIN OKCUJ, OCHOBaHUE
aMOTepHBbIH OKCHUJ, KHCJIOTA




CtpoeHue KHCJIOT U OCHOBAHUIA

Tema 1.2.(hpoeﬂnexncnwrMOCHOBaHnﬁ

m U3 kypca 8-ro Kyacca BaM U3BECTHO, YTO YHCJI0 KOBaJIeHTHBIX CBsI3eH B MO-
JIeKyJIax HEOpraHU4eCKUX KUCJIO0T paBHO CyMMe OCHOBHOCTH KHCJIOT U BaJIEHT-
HOCTH 3JIEMEHTOB, 06pa3ytouiux KucjaoTel. Hanpumep, B H,SO, BajsieHTHOCTb
cepbl VI, a 0CHOBHOCTb KMCJIOTHI paBHa JBYM. 3HAUUT, YHCJI0 KOBaJEHTHBIX
cBsi3ell paBHO 6+2=8.

Kak no danHomy npaguy MoscHO 06B1CHUMb cmpoeHue MoAeKya Kucaom?

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

¢dugeckux popmya 6ECKUCIOPOTHBIX KHCIOT B mosekyne H.,S yzon medncdy ces-
3amu 92°, usz-3a HecuMmempuyHocmu

HaaO0 YYUThIBATh TO, YTO aTOMbI BOOPO/Ja HE- B
MOJ/1EKYN1a sA8/151emcsl No/ISAPHOU.

MOCPEACTBEHHO COCAUHAIOTCA C aTOMOM KHC-

J0TOOOPA3yIOIIEero HeMeTaIa. S
HF HCl o2
H-F H-Cl
HCN H,S
H-C=N H-S-H

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

Ilo momy e npasusy, modeaupyst mexaHusmol peakyuti P,0s; +2H,0 ~— u
Ca0 + H,0 — , cocmasbme epaguueckue ¢opmynbl nupo@dochopHoii KucaoOMbsl U
2udpokcuda Kaabyusi.

Cocmasbme npasuaa 0151 HANUCAHUS 2paduyeckux Popmya KUCAON U OCHOBAHULL

[Ipu coctaBnennu rpaguyeckux GopmMyJsa KUCIOPOIOCOACPKALIMX KUCIOT HAZI0
YUHTBIBATH TO, YTO KAXIbIF aTOM BOIOPOJA COSNNHSETCS C aTOMOM KHCIIOPOZA, a OH
B CBOIO OUYepeb COEIUHACTCS CKHUCIQTOOOpa3yoiiuM aromoM. Hanpumep, rpadu-
yeckas Gopmyna 0oproii kucaoTs! (H;BOs) MoxHO n300pa3uTh B ClienyIOMeM BUIE:

O—H
/

H—0-B
No-H

Eciu B MOJEKyJie HEOPraHMYeCKOW KUCIOTHI YUCIO aTOMOB KHCIOPOAa 00Ib-
1Ie_viciia arToMOB BOJOPO/A, TO HE CBSI3aHHBIC C BOJAOPOIOM aTOMbBI KHCIOPOAA
MPUCOCTUHSFOTCS TPU TIOMOIIH JIBOWHOM CBS3M K KHUCIOTOOOPA3yIOIIEMYy aToMy
(HsPO; 1 H;PO, uckmtouenue).




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 Monekyiie HEOpraHm4eckon Kuc-
JIOTBI COACPKATCA ABa aroMa KI/ICJ'IOTOO6pa' ——
3YIOUIEro 3JIEMCHTA, TO MPU COCTABJICHHUU Bmoﬂe}(_yﬂe a30MHOLl KUC/I0Mbl, KaK U
UX OPMYIT ATH aTOMBI COSUHSIOT TIOCPE/I- 8.Mos1eKyae N;Os, MedHCAY KAHCObIM AMoMoM
CTBOM aToma Kucjopoza. Jlanee, K KaxaoMy asomau deyMs amomamu Kucopoda oopa-

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

KHCJIOTOOOpa3yIoIIeMy aTOMy TIPHCOC/IHH -
FOT COOTBETCTBYIOIEE KOIMYECTBO APYTHX

aTomoB kuciopona u OH rpynm. Hampumep, o)
rpadudecyro popmyny nHpodochopHOn H-0—-N
KHCJIOTBI COCTABJISAIOT B TaKOU nociacaoBa- 0
TCIBHOCTU:
B monexyne kuciomol Monexyna kucnomul cooepicum Jea ocmaswiuxcs amoma Kuciopooa
amomul pocghopa coe- 4 amoma 6000pooda - K Kaxs#coomy 6 MOeKYIe NPUCOCOUHSAIOM Npu
OUHSAIOM NOCPedCmEoM amomy gocgopa npucoedunsiom nomowu 0BOUHOIL C6:A3U K KAACOOMY
KUCNOPOOHO020 anmoma no 0ée OH epynnoi amomy ¢hocghopa
H— O\ /O—H H— O\ /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 ¢popmysra memakpemHegol e} 0 0 o)

KUCA0Mbl He NOJYUHAEMCS NPABUAAM CIMPOEHUS
kucaom. Eé cocmae ebipaxcarom ycao8HoO ¢op-
Myao0il H,Si0;. (0] o (0] O

Kak 1 oxcuzpl, 00pa3oBaHHBIE aTOMAMH METAJIOB, OCHOBAHHSI — BELLIECTBA HE-
MoJIeKyJsipHOTO cTpoeHus. [loaTomy rpaguueckie (JopMysbl OCHOBAHUH MUIIYT yC-
JI0BHO. B aTOM ciyyae kakaplii aTOM BOJOPOJa COEIUHSIIOT C aTOMOM KHCIIOPOa, a
€ro B CBOIO OY€pPe/ib COEUHSAIOT C a10MOM MeTajlla, 00pa3yrolero OCHOBAHUE.

KOH Ca(OH), Al(OH),
,O0—H ,O0—H
K-=0-H Ca Al—O—H

“O—H “O—H



CtpoeHue KHCJIOT U OCHOBAHUIA

Kucsaombl — 8 ocHo8HOM, gewjecmed ... CMpOeHUsl, A OCHOBAHUS — BEUWECNEA ...
CMpOEeHUSsL.

B MosieKyaax ocHogaHull cywecmsayiomu ..... U ..... .

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

T — CB43b, 0-CB43b; MO/NEKYNAPHOE, HEMOJ/EKY/ASAPHOE;, UOHHAA C8£3b, 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 YKaxuTe, B KAKOH [10C/I€/[0BATEILHOCTH YBEJIUYHBAETCSI YUCIIO T — CBSI3eH B MOJIEKYJ/IaX
JJAHHBIX KMCJIOT.
a. HCIO,
b. HPOs
c. HoS03
d. HCIO

3| B Moseky/ax cepHO# M 0pTodochHOPHOM KUCIOT COAEPKHUTCA OJMHAKOBOE YU CJI0 aTOMOB
KHUCI0po/a, HO pa3Hoe yucso OH rpynmn. O6bsicHUTe IPUYHHY.

4 | Mounexynbl H,SOx 1 HCIO, coiepkaT ojMHAKOBOE YUCJIO Ti- CBSA3ell. Kakue 3HaYeHHUsI MOXKET
NPUHATb X U Y7

y
L 3 2

L 4 4

. 4 3

V. 3 3

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

5 Onpe,qumTe YUCJI0 O- CBSI3eH B MOJIEKYJie XJIOpHOﬁ KHCJ/IOTBI.

6 Ilpu oTiienyieHMH O/IHOM MOJIeKYJibl BOJABI OT JByX MOJIeKy/J opTo(pochopHOH KHC/IO0-
Thl 06pasyeTcsanupodocdopHas KUCI0TA. YTBEpAUTE ITOT GaKT UCNO/b3ys rpadrudecKre
$OpMyJIbI IAHHBIX KUCJIOT.

7.~ CocTaBbTe yCIOBHLIA MeXaHHW3M PeaKIMK 06e3BOKMBaHUA NUPOPOCHOPHOH KHUCIOTDI,
npoTeKallei ¢ 06pazoBaHueM Bobl U MeTodocPOpHOH KUCI0ThL. Kakre cBsi3M paspbl-
BAIOTC{ NP 3TOM B MoJIeKysie TUPOPOoCcPOpPHON KUCIOTHI?




8

O

10,

®

I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

OTuenuTe 0HY MOJIEKYJTY BOJbI OT UpodochopHOM KucaoThl. Kakas kucaoTa o6pasyercs
npu 3ToM? Kak n3MeHsieTcs BaJeHTHOCTb aToMa pocdopa B pesysnbraTe 3TOr0 npouecca?

CocraBbTe rpadpuyeckyto Gpopmysny auxpomMoBoi kucaotsl (H,Cr,05).
Kakue BU/IbI XUMUYECKUX CBSI3e#l BXOAST B COCTAB TMAPOKCH/A aMMOHHUsI?

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

"

Wcnonb3ysa NIAcCTUIMH M CHHMYKH HPUTOTOBbTE IIAPOCTEPXKHEeBble MOJENU JBYyX MO-
nexyn P,0s u naru mosekyn H,O.3ateMm, k ofHOM Mosekysne P,0s nmpucoeguHuTe [Be
MOJIEKYJIBI BOJbI, K Apyrou MoJsiekysne P,Os — Tpu MoJiekysabl BoAbl. Kakne XxuMudeckue
CBSI3U IIPYM 3TOM pa3prIBaloTcsl B MoJiekysne P,0s? Kakve KucioThl 06pa3yoTcs B pe3ysib-
TaTe 3THUX NPOLECcCOB?

/ﬁ\ JlomawHee 3aa

3aBepuuTe TabJauUILy, 0600LIMTe 3AKOHOMEPHOCTH PeaKIUH, IPOTEKALINX MEX/Y KHUC-
JIOTaMH ¥ OCHOBaHHUSAMHU.

Bemecrsa, Berynatomye B Uizm . BemecTBa, BcTymnaroniye B b .
MOJIy4EeHHOH 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:80, —
2NaOH + H,SO4 — 2Ca(OH), + H,SO,4 —
NaOH + H;PO, — Al(OH); + HCl -
2NaOH + H;PO,— Al(OH); + 2HC1 —
3NaOH + H;PO, — Al(OH); + 3HCl —




Tema 1.3. BiiusiHue CTpPOeHUsI KHCJIOT U OCHOBAHMIA HA MX CBOWCTBA

Tema 1.3. Bausinue CTPOEHHSs KMCJIO0T U OCHOBAHMM 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,Si03 —» peakyus He NpOTEKaeT

Habawdaemcs Au kKakasi-mo 3aKOHOMEPHOCMb 8 IMUX peakyusix?

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

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

JiepKaluxcsi B ux mosekynax. Ilpu pacrso- C mouKu 3penus meopuu 31eKkmpo-

peHuN B BOJIC, B MOJICKYJIaX KHCJIOPOJOCO- JAumuyeckoll duccoyuayuu, Kuciomol —
JACpKaluX KUCJIOT CBA3bL MEXKAY aTOMaMu 3Mo C/10)CHblE sewjecmea, npu duccoyu-
KHCIOPOJa M BOXOPOA, a B MOJICKY/ax Gec- ayuu KomopbIx 8 Kauecmee KamuoHo8

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

coorBerctBytomux Hemerawios (F, Cl, Br, I, S u nap.) u Bogopona mon jeictBuemM
JTUTIONEN BOJIbI CTAHOBUTCS CHIIBHO MOJISIPHOM. B pe3yinbrare pa3pbiBa 3TOH CBsI3H 00-
pasyroTcs B TUAPATHPOBAHHOM BHUE KaTHOH H' 1 aHMOH KucIoTHOTO ocTaTka. Hampu-
Mep, MPOIIeCC PACTBOPEHUS XJIOPOBOJAOPOAA B BOJEC MOKHO MPEACTABUTH CICTYIOIINM
obpazom:

S Slo  wlp Sl

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

Bce aromel BOAOpPOAa, BXOAAINIME B COCTaB

0ECKHUCIIOPOHBIX KHUCIIOT, 3aMEIIAI0TCS aTOMaMH A

MetaioB. [10aTOMy UX OCHOBHOCTH pPaBHA YHCITY KoaRecmed®moros eodo-
aTOMOB BOJIOPO/Ia, BXOSIIMX B COCTAaB KUCIOT. Ha- 1 pada, cnocobitbix samewamucs
npumep, constaas kucnora (HCI) — omHOOCHOBHAA, HA amom memasa, ykasvleaem

| HA OCHOBHOCMb Kuc/siom u pas-
HO e8a/IeHMHocmu Kuc/10mHoz2o
ocmameka.

cepoBonopoaHas kuciora (H,S) —nByxocHOBHasI.

# R

06pa3oBaHHbIE COJHU
Kucnortbr
Kucisie conu HopmasnbHble con
H;PO, NaH,PO, u Na,HPO, Na;PO,
H3P03 NaH2P03 NazHPO3
H;PO, - NaH,PO,




I PA3JEJI CTPOEHME OKCHUJIOB, OCHOBAHUM, KHCJIOT U COJEN

B cocmae mosekyan opmogocgopHoli, gocpopucmoti u ¢gocgpopHosamucmoii
KUCA0M 8X00s1m 00UHAKOBOE YUCA0 AMOMO8 8000p0da. [louemMy Kucble U HOpMAIbHbIe
COIU IMUX KUCA0M UMelom pasHblli cocmas?

Kak amo 06ssicHUMb cmpoeHueMm ux MoaeKya?

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

NHorna 0CHOBHOCTH KHCIOPOAOCO/EPKAIINX KHUCIOT HE COOTBETCTBYET UHCIY
aTOMOB BOAOPO/Ia, BXOASIINX B COCTaB MoJIeKysl. Hampumep, B cocTaB MOJIEKysI OpTO-
¢docdopnoii (H;PO,), bocdopucroit (H;PO;) u pochoprosaructoii (H;PO,) kucmor
BXOJIAT OJMHAKOBOE YUCJIO aTOMOB BOI0pO/ia, paBHOE TpéM. HecMmoTps Ha 310, opTo-
tdhochopnas — TpéxocHoBHas, hochopucTas — IByXocHOBHas, a hochopHOBaTHCTAS —
OIHOOCHOBHASI KHCIIOTHI. DTO CBA3aHO CO CTPOSHUEM UX MOJIeKyll. B monekyne H;PO,
BCE aTOMBI BOJOPOJA CBS3aHBI ¢ aroMaMu kuciopona. B momekyne H;PO; onwn, a
monekyie H;PO, 1Ba atoma Bogopoia coeTuHeHb! HETOCPEICTBEHHO C aTOMOM (oc-
dhopa. DmekTpooTpHuIaTeTsHOCTE (hochopa MEHBIIIE YeM y KUCIOPOo/a, TIOITOMY II0-
nspHOCTh cB3u P — H menpme monspHoctu cBsizu O — H. Tlo aToif npuunae npu
pacTBOpeHHH KUCIOT B Bozie B oimane oT O — H cBs3u P — H cBs3p He pa3preiBaeTcs.
OCHOBHOCTH KHCIIOPOIOCOACPIKANIUX KHCIOT OMPEAETISIOT 0 YHCIy aTOMOB BOJO-
poza, CBA3aHHBIX TOJIBKO C aTOMaMHU KHCIOPO/Ia.

—0—P=0 P /7N
e @0 W
TpéXOCHOBHaﬂ KHCJIOTa JABYXOCHOBHAs KUCJIOTa OJHOOCHOBHAsA KHUCJIOTA

Ypasuenus peaknuii B3anmonerictsus H;PO,4, H;PO; m H;PO, ¢ NaOH B pazubix
MOJIBHBIX OTHOIICHHSX YKa3aHbI HUKE:

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 Jsierye oTpeIBatoTCst HOHBI H', yem OoIpBIlIEe 3HAYEHHE KOHCTAHTHI JHCCO-
mranuu (K,), TeM cuibHee KUCIoTa. 3HAYUT, CUILY KHCIOT MOXKHO CPAaBHUBATH I10
BEJINYMHE KOHCTAHTBHl IUCCOLMALUK. [ KHCIOT 9Ta BEIMYMHA HA3bIBACTCS KOH-
cmanmoti xucromuocmu (K,).

_ [HJ[CI]

HCl = H"+ CL )
[HCI]

B 3aBucHMOCTH OT BEIWUYWHBI KOHCTAHTBI KHCIOTHOCTH K.]IaCCI/I(bI/IKaIlI/I}O KHuc-
JIOT MOXXHO HPCACTAaBUTh B CIICAYIOIIEM BU/JIC:

CuiibHBIC KHCJIOTHI Kuciotel cpeaneii Cuibl Cia0ble KHCJIOTHI

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




Bausinue CTPOCHHUSA KHCJIOT U OCHOBAHMIi HA UX CBOWCTBA

Ha cuity KMcnoT oka3bIBaeT BIMSHUE 3JIEKTPOOTPHULIATEIBHOCTD KMCI0TOO0pasy-
routero aemenTa. Harpumep, rasiorensl, o6sanast 00JIbILION IIEKTPOOTPULIATEILHO-
CTbIO, 00Pa3yIOT CUIIBHO HOJISPHBIE CBSI3U MEXIY aTOMaMy B I'aJIOTEHOBOIOPOAAX.
[Ipu pacTBOpPEHUH TAaKUX BEILIECTB B BOAE CBSI3U Pa3pbIBAIOTCS M 00Pa3yIOTCs HOHBI
H*. B psiny HF — HCI — HBr — HI yBennuuBaroTcsi MeKbsepHbIC PACCTOSHUS U
YMEHBIIACTCS SHEPTUSI CBSA3H.

Ilo »Toit mpuuune B psay H — I'an cBsizu
JIETKO pa3pbIBarOTCA U KUCJIOTHBIC CBOMICTBa
YBECINYNUBAIOTCA. XJ‘IOpOBO,I[OpO,I[HyIO, 6p0— /Jlna onpedesnenus KucnomHocmu

MOBOHOpOHHyIO u ﬁOHOBOHOpOHHyIO KHUCJIO- Cpeabl 00bIYHO ucnoab3ynm KOHYEH-
mpayuro uoHos eodopoda. KoHnuyeH-

ThI OTHOCSIT K CHJIBHBIM KHCJI0TaM. A ¢ropo-

mpayuro eoaopoaHblx UOHOB8 HA3blea-
BOJIOPOJIHAS KUCJIOTA 110 CPABHEHUIO C STUMHU jom 6000podHbIM nokazamesem pac-
KHciaoTaMu OoJiee ciaadas. meopos u o6osxauarom pH(ne-aw). B

HelimpasnvHoll cpede pH=7, & kucaoil

Tlonapuocts cBsizu S — H MeHbliie mosisip-
P p cpede pH<7, a 8 weno4Holi cpede pH>7.

HocTH cBsizu H — T'an. Ilo aToil mpuuune cepo-
BOJOPOIHAS KUCIJIOTA cllabee rajJoreHOBOJIOPOAHBIX KHCIOT U OTHOCUTCS K CIIa0bIM
KHCJIOTaM.

XJopHast KUCIIOTA — SABJISIETCS CHIIBHON KHUCIOTOH. [IprunHy 3TOro MO’KHO 00b-
SCHUTD CIEIYIOLUIMM 00pa3oM:

B MoneKyne )CJIOPHOIZ Kuciomawl U3-3a ysenuuenus 4acmuiHo2o noi0ACUMenIbHO20 3ap}10a amom

Tpagpuuecrkas . amombl KUciopood, CesA3aHHble XNIOpa OMMAUEAEN HNIEKMPOHHYIO NIOMHOCb CEA3U MEHCOY

a N ’ ,
Ghopmyna xnoprou 06YMS CE53AMU C AMOMOM X10- cobout u amowo/wuxucmpoda,Haxo@ﬂmezOCH 6 ZuﬁpOKCu/leOZI
Kuciomol 2pynne. I1o 5moii npuiune amom Kuciopood 2udPOKCUIbHOL

pa, ommaA2uearom 31eKmpoH-

2pynnel ommasazusaem K cebe DNEeKMPOHHYIO NIIOMHOCMb
HY10 NJIOMHOCMb K cebe.

O — H ceasu. Benedcmesue smoeo obnezuaemcs

NOKA3aHa HUuaice.

omuyenienue uonos H'.

08 % %%
0=ClI-0—H ©O=Cl-0-H
O/ O/

B kucnopomoconepkanmx KUCIOTax XJIopa ¢ yBEIWYEHUEM YHCiIa aTOMOB KHUC-
JIOpOia, CBA3aHHBIX JIBOMHOM CBSA3BIO C aTOMOM XJIOPa, YBEINYHBAIOTCS TIOISPHOCTD
O —H cBs3u u cuna xucnot. 1 B pe3ynbsrare 9Toro B psiay KHUCIOPOIOCOAEPIKAIUX
kuciaot xjopa HCIO — HCIO, — HCIO; — HCIO, cuna KucioT yBelIn4nBaeTcs.

HCIO HCl10, HCIO, HCIO0,
XJ'IOpHOBaTPICTaﬂ KHCII0Ta XJ'IOpI/ICTaﬂ KHCJIOoTa XJ'IOpHOBaTaﬂ KHCJIOTa XJ'IOpHaﬂ KHCJIOTa
0 0
Cl—-0—H O=Cl=0=H \\CI—O—H o:\\a—o—H
@ Vi
9 o)

Kucnommuvie ceoticmsa yeeiuvusaromcs —




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

B xucnopomoconepxammx KACIoTax TaAJIOTeHOB C YBEIWYSHHUEM 3JIEKTPOOTpPH-
LATEeTbHOCTH rajloreHa Bo3pacTaer cuia kucnot. Hampumep, B psiny HIO, — HBrO,
— HCIO, B naHHOM HampaBJICHUH CHJIAa KHUCJIOT YBEJIWYHMBACTCS. DTO MPOUCXOIUT
MOTOMY, YTO aroM xJjopa nonsipusyer O — H cBs3p Oonblie, ueM aTroMbl  Opoma u
foma. Benenctre atoro obierdaercs oTmeruieHre noHos H™.

CBoiicTBa OCHOBaHHI1 OCHOBBIBAIOTCS HA OTIIEIUICHUH THIPOKCHA-noHOB (OH),
BXOJIAIIUX B UX cocTaB. [Ipu pacTBOpeHHM OCHOBaHHIA B BOJE, IO/ ICHCTBUEM JIH-
ToJieH BOJIBI, pa3phiBatoTCs cBsizu Me — O 1 00pa3yroTces B THAPATUPOBAHHOM BUJIE
KaTHOHBI METaJlla U aHUOHBI TUApokcuiabHbIX rpynn (OH'). Hampumep, npu pac-
TBOPEHUM I'MAPOKCUIA HATPUsl B BOJE IIPOUCXOASIINN B paCTBOPE MPOLECC MOXKHO
1oKa3aTh CJICAYIOIINM 00pa3oM:

Ecnu B coctaB 0CHOBaHMS BXOINUT aKTHB-
HBIN MeTas (HarpuMep, MIeJI0YHbIe U IIeNT0Y-

HO3EMEJIbHBIE METAJLIbI), TO IO ACHCTBHEM C mouku sperus meopuu nexipan R
Iunoje Boabl paspsiB cBsizu Me — O mpo- muueckoll QUCCOYUAYUU OCHOBAMUSL ~ MO
WCXONUT JIETKO W 3TU OCHOBaHUS (ILEIIOYH) C0XCHbIE 8ewecmad, npu dUCcoyuayuu 800-

HbLX pacmeopoe KOmopblx 8 Ku4ecmee aHu-

SIBJISIFOTCSI CUJIBHBIMU 2JIEKTpouTamMu. B oc-
0HO8 00pazyoMcs AUULL 2UOPOKCUO-UOHDIL.

HOBAHMSAX, 00Pa30BaHHBIX METANIAMU CpPeJl-
Hell axtuBHOCTH (Hampumep, Al, Zn, Fe u np.)un maccuBHBIMIE MeTaluIamMy (Harpu-
Mmep, Cu), 3Ta CBS3b pa3pbIBacTcsi OueHb TPyAHO. 110 3TOi nmprunHe Takue OCHOBAHUS
SBIISIOTCS CIIA0BIMH 3JIEKTPOIUTAMU.

4

B psdy HF — HCl — HBr — HI ysesiuyusaromcs ..... . [Ipuvutoti 3mozo si8asemcsi
y8e/IuYeHUe ..... 8 IMOM.psiOY:

OcHosaHusi, 06pA308AHHLIE AKMUBHLIMU Mema/aAaMu - ..., 0 OCHOBAHUS,
06pa308aHHbIe MeMAANaMU cpedHell aKmUSHOCMU U NACCUBHbIMU MEMAAAAMU — ... .

..... €eposodopooHOll Kucaombl onpedessiemcsi YUCA0M amoMos e8odopoda 8 eé
Mouiekye, hocdopucmoti KUCA0Mbl — YUC/AOM ..... 8 €€ MOJIeKY1e.

MedcesidepHoe paccmosiHue; ocHosHocmy; OH zpynna; c1a6bitl 31eKkmpoaum;
CUNbHBIU 3/AEKMPoUm; KUCJI0MHble c80licmed



Tema 1.3. BiusiHMe cTpoeHusI KUCJIOT 1 OCHOBAHUI HA UX CBONCTBA
IIposepvme u3yueHHoe

OmnpefieinTe, B KaKOH M0C/1e/10BaTEIbHOCTH YBEJIUYUBAIOTCSI KUCIOTHbIE CBOHCTBA Gpo-
MoBozopoaHo# (1), dTopoBogopoaHoi (2) U XJI0POBOAOPOLHOH (3) KUCJIOT.
A)1,2,3 B)2,31 0)1,3,2 D)2,1,3 E)3,2,1

2 OmnpefesnuTe psifi MOC/Ie0BATENBHOCTH YMEHbIIEHUsT 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 MPUYKHY.

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

5| BeruucauTte Maccy (r) rUpOKCHAA HATPHsl, HEOGXOJUMOrO /sl HeUTpaiusanuu 1 mMoJs
$ochopHOBATUCTON KHUCJIOTHI.

6 BoumcauTe o6beM (H.y., 1) BOAOPOJA, OJNyYeHHOro npy 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 PacnpeaenI/ITe KHWCJIOTHI 11O Ta6J11/ILle.

OCHOBHOCTb KHCJIOT
O HOOCHOBHbIE /IByXOCHOBHbIE TpéxocHOBHBIE
1. cepoBOAOPO/IHAS KUCIOTA 2. dochopHoOBaTHUCTAsA KUCIOTA
3. opTodochopHas KuUcaoTa 4. dochopucras kuciora

5. <1)T0p030,qop0,q1—1aﬂ KHUCJIOTa 6. MeTaKpeMHHeBad KHUCJIOTa

8 OHPEZ[E}JII/ITE COOTBETCTBHE.

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

9, 3aBepuLiuTe CXeMy.

Beckuc-
JIopoziHast

Kucnopozo-
cojiepxaliias

A

1. XJIOpOBOAOPO/HAA KMCJIOTA 2.yKCyCcHasi KHAC/I0Ta
3. cepHas KucioTa 4. cepoBOJIOPOAHASA KUCJI0TA




I PABJEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

@ BrnnmyTe B mycThle TYeHKH CXeMbI KUC/IOTHI, rpadpuyeckrie GOpMyJibl KOTOPBIX JJaHbI HIKE.

Kucnorsl, Kucnotsi,
copepxanue copepxanue

$ocpop

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 MO KHUCJOTHBIM
CBOUCTBaM CUJIbHEe CEPHUCTOU KHCJIOTHI.

@ Eciu B MosiekyJsie cepHOM KUCJIOTBI OIMH aTOM KMCJI0PO/a, KOTOPbIM CBA3aH JJBOMHON CBA-
3bI0 C aTOMOM Cepbl, 3aMEHUTh Ha aTOM CepbI, TO NOJYYHUTC THOocepHas kucioTa (H2S;03).

CpaBHUTE KUCJIOTHBbIE CBOMCTBA CEPHOW U THOCEPHOM KHCJIOT Ha OCHOBE UX IrpadHruecKux
dopmy.

JomawiHee 3a0¢

CpesaiiTe npe3eHTaLMIO HA TeMY: «3HeYeHHe HeOPraHUYeCKUX BelleCTB /11 OpraHusMa
YyeJIOBEeKa».




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

Tema 1.4. CTtpoeHue coJsieil. BiussHMe 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

Ha6arwdaemcs /iu Kakasi-mo 3aKOHOMEepHOCMb 8 IMUX peaxyusix?
MOo2CHO /U c8513aMb 3MY 3AKOHOMEPHOCMb C COCMABOM COel?

Cosiu MOXXHO paccMaTpuBaATh KaK NPOAYKTHI, I10JIy4€HHbIe 3aMellleHWEM aTOMOB BO-

A0poJa B KMCJIOTaX 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 —

-H,0

“Hio > CaClBr

Hcnosabays epaguveckue popmyabl cmpoenust KUCJ0m U 0CHO8AHULL, cocmagbme npa-
8UJ1d, HA 0CHOBe KOMOPbIX 3anucbleaom zpaguyeckue Gopmyabl HOPMAALHbIX, KUC-
JIbLX, OCHOBHbIX, CMEWAHHbIX U 08OUHbIX colell.

I'padmueckue Gpopmynbl HOPMATIBHBIX, KUCIBIX U IBOMHBIX COJIEH COCTABIISIOT
Ha OCHOBE CTPOEHUS COOTBETCBYIOIIUX MM KHCIOT. ATOMBI BOJOPOAA B KHCIOTAax
3aMelarTCsl aTOMaMH METaJJIOB COMNIACHO MX BaJeHTHOCTH. Hatipumep:

H-0O~_,0O
K-0"">0 , O~ S//O
2UOPOCYIbham Kanus Al=0""NMO
K-0+\_-0O “O- L0

: N ﬁ °s

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

cynvpam antomunus

= AN

K=0\_-0 /0N 70
Ca .
Na=0""0 07 "0

cynobgham Kanusi-nampusi cynogham xanvyus




I PABJEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

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

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

I'padmueckue GopMysbl OCHOBHBIX M CMELIAHHBIX COJIEH COCTABIISAIOT HA OCHOBE
CTPOEHUS COOTBETCTBYIOIINX UM OCHOBAaHUN. B 3TO Bpems ruipOKCHIIbHBIE IPYIIIBI
B MOJIEKY/IaX OCHOBAHUI 3aMEINAOTCSI KUCJIOTHBIMH OCTAaTKAMM COIVIACHO HX Ba-
sneHTHOoCTH. Hanpumep:

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

Br “O-H
OPOMUO-OUXTIOPUO & 2udpoxcocyTvpam
o antoMunusL

e AN a

Al-Cl Al-Br

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

ATaK)Ke, OCHOBHBIC COJIM, OﬁpaBOBaHHBIC IIpyU HEIMOJIHOM 3aMCIICHUU B OCHO-
BAaHUU THUAPOKCOrPYHIlT Ha KHUCJIOTHBIC OCTATKU, IIPOSABIAOT HCKOTOPBIC CBOﬁCTBa,
KOTOPBbIMU O6J'Ial[aIOT OCHOBAHUA. Haan/IMep:

Cu(OH), + 2HCI — CuCl, + 2H,0

Cu(OH)CI + HCl — CuCl, + H,0

B pesynbTaTe ruaposiv3a coJseil cpesia B pacTBOPE MOXKET ObITh KHUC/IOH, HEHTpaJib-

HOW WJIM Ke Ieso9HOH. Ha HeKOTOpo#l MpoAyKIMH, HUCIIOIb3yeMOH B 6bITY (Hampu-
Mep, BJaXKHble calpeTKH), yKa3bIBAIOT nokasaTesb pH.




Crtpoenue coJeii. BiusiHue crpoeHus coJieii Ha NX CBOICTBa

BHI/I3y Ha IIKaJie JaHbl [I0OKa3aTeJIn pH HEKOTOPbIX CPEX.

x71e0
. KPOBb
JKenynounstit cok P

YKCyCHasl KHCIIOTa KOPOBBE MOJIOKO

it Pa3pBIXIUTENb TUIPOKCHU]T HATPUS

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, co3Aaolye CUIbHO KUCIYIO UM XKe ILeJIOUHYI0 Cpejly, 06/1ajaloT pasbejia-
IOIMMU (eAKHMH) CBOWCTBAMH, IPH UCNOJIb30BAHUH KOTOPBIX TPEGYETCs OCTOPOXKHOCTD.
Bo Bpems paboThI C 3TUMH BellleCTBAMU HeO06X0MMO M10J1b30BaThCA 3alUTHBIMU NTepyaT-

kamu. Ha yakoBKe Tako# pOAyKIIMK CTABUTCS yKA3aTeJb «eJJKOe BEIECTBOY.

Ykazamenws edkozo sewecmea

4

Ilpu 3ameweHuu amomos eodopoda & Mosekyse H,SO, 08yms pazAu4HbIMU
amoMmamu Mema//108 NOAy4aemcs ..., d Npu 3amewjeHuu 2udpoKcozpynn 8 MoJ/ieKy-
s1e Ca(OH), ¢ 08yMsl pasHbIMU KUCAOMHBIMU OCMAMKAMU NOAYYAEMCS . .

Tpu e3aumodelicmeull ..... ¢ Wea0uamMu o6pasyrmces HOpMaabHble Uau deoliHble
co/u, a npu 83auModelticmaul ..... C KUC10mamu 06pasyromcs HopMaabHble UAU Hee
CMeWaHHble COJU.

Ilpu 2udpoausze Cu(NO;), o6pasyemcs ....., a npu 2udpoause CH;COONa obpa3sy-
emcs ......

OCHOBHAS1 CO/Ib; KUC/AAs COJIb; KUC/AAS Cpeda; uje104Has cpeda; 080UHAs COb;
CMewaHHas cob

Ilposepbme u3y4eHHOE

1  Bbl6epuTe coJy, BCTYNAOIME B PEAKIMIO C COJSTHOM KUCJIOTOM.

1. Ca(0H)Cl 2.CaCo, 3.CaS0,
4.AI(OH){Br .. 5.NaNO;




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

2 OmnpepenuTe rpadpudeckyro popmysy Kap6oHaTa HATPHS.

Na-0O-~

A =
) H—O/C (@)
Na-0O-«
B) Na_oC= O
C O—Na-x _
) O-Na~
b Na—-O\ _~,O
) Na-07 MO
O

Va
E) Na-0-C{

3 | llouemy npu peaxkuuu 1 moss Al(OH); ¢ 1 mosnem HCl o6pasyeTcss JUrMApOKCO, a MpH
peakuuu ¢ 1 monem H,SO, - rugpokco coau?

4 | Tloyemy cynbdaT aJlIOMUHUSA He BCTYNaeT B PeaKIHI0 C COJSHOM KHUCJIOTOH, a rHpOKCO-
cy/bdaT aJIOMUHHUS pearupyeT C COJITHOH KUCIOTOU?

9 BeranciuTe Maccy (r) oprochocdOpHOM KUCJIOTh, HEOOXOAMMOUN JIs IpeBpalleHus 14,8 r
IMJPOKCH/A Ka/IbLUsSl B AUTHAPOOPTOdOoCchaT KaslbLysl.

A)9,8
B) 19,6
C) 24
D) 39,2
E) 42
6, CocraBbTe rpadudeckyto dpopmy.y comu Al(OH),Cl 3aTtem OH rpynnbr 3aMeHMTE KMCIOT-

HBIM OCTaTKOM CEPHOM KHCJOTbI U BBIYMCIHUTE KOJUYECTBO (MOJIb) T-CBASEH B O/HOM
MoJle TI0JIy4eHHOH COJIH.

o KommuecTBo (MoIb) cBsi3eld B 1 MoIie BemecTsa
Bemectso
HMOHHAs KOBAJICHTHAS
AL(S0,); 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. BiusiHue crpoeHus coJieii Ha NX CBOICTBa

8 | YcTaHOBHTE COOTBETCTBUE.

Ceoticmea cosetl Xumuueckue popmyanwt 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 rpadpuyeckyo Gpopmysy opTodpochaTa KaabIiusl.

10,

B pesynsrare
PEeaKLuu MoIy4aeTcs
HOpMaJIbHasl COlb

B pesynbrare
Al(OH),NO, peaxLuy nomydaeTes

OCHOBHas COJib

B pe3synbrare
PEAKIMHU TI0JTydaeTCst
CMelaHHas Colb

CocraBbTe YpPaBHEHUA XUMUYIECKUX peaKuHﬁ, COOTBETCTBYIOIIUX CXeMe.

@ 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,
06pa3oBaHHast KaJbLHEM
H3PO, a
H3PO;
H3P02 C

CpaBHUTE 3HaUYeHUsA a, b u c.




I PA3IEJI CTPOEHME OKCHJIOB, OCHOBAHU, KHCJIOT U COJENA

JlomauwHee 3a0aHue

3aBepuias Tabaully, 0606IIUTE CBEIeHHUs 0 BAXKHBIX XUMHUUY€ECKHUX CBOMCTBAX COJIEH.

Yenosus npomekaHus peakyutl
(B Kakom cocmosiHuu u npu

Bewecmea, scmynarowjue 8 peakyuio S ————— IIpumepul
peakyusi?)
coJlb MeTaJll
coslb HeMeTasLl
coJlb KHCJIOTHBIN OKCUJ,
coslb KHCJI0Ta
coJlb OCHOBaHUe
KHCJ1ast CoJib IE/10Yb
OCHOBHasl COJIb KHCJI0Ta
OCHOBHasl COJib [E/104b
2




PA3/IE.I

INPEAE/IbHBIE AJIMPATUYECKUE YIAEBOAOPO /1Bl

Tema 2.1. ToMosiOTUYECKUH psi/i aJIKAHOB,

3JIeKPOHHbIE U rpaduyecKre GpOPMYyJibl UX MOJIEKYT
Tema 2.2. [lpocTpaHCTBEHHOE CTPOEHME MOJIEKYJT aJIKAHOB
Tema 2.3. U3oMepud a/IKaHOB
Tema 2.4. HoMeHK/JIaTypa aJIKaHOB
Tema 2.5. HaxoxaeHHe B IPUPO/E U CITOCOOBI OJIyYeHU s aJIKaHOB
Tema 2.6. ®dusnyeckre ¥ XUMHUYECKHE CBOWCTBA aJIKAaHOB

lpakTnueckag pabora NIt OnpezesieHHe Ka4yeCTBEHHOIO COCTaBa
yIJ1eBOZ,0POJ0B



11 PA3JAEJL MNPEJEJBHBIE AINMGATUYECKHUE YIDIEBOJOPOIbI

Tema 2.1 . ToMmosioru4eckuii pAA aJIKaHOB, 3JIEKTPOHHbIE U
rpadpuyeckue ¢popmMysibl UX MOJIEKYI

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

Bokpyr KBaZpaTHOIO CTOJIa MOXHO Pa3MeCTHTb YEThIPe CTY/Ia, eCId 00beau-
HUTb [iBa TAaKHUX CTOJI4, MOXKHO Pa3MEeCTUTb LIECTb CTYJbEB, a BOKPYT TPEX TaKUX
CTOJIOB Pa3MELIAIOTCS BOCEMb CTYJIBEB.

Onpedeaume opmyay AUHEUHOU 3A8UCUMOCMU MeHCOY HUCAOM CMOA08 U
cmys1bes, Haxo0sAWUXxcsi BOKpy2 HUX.

Kakas ces3b cywecmgyem mexicdy smum npuMepom U CmpoeHuem aakaHog?

Coenacno MedsicOynapoonotl HoMeHKIA-
mype, y21e8000p00bl C OMKPbINOU Yenvio
(ayuxnuyeckue uny arugamuyeckue), Hazvl- Yane6000podul c omKpwimoil yenvio
saromcs ankanamu. B Morekyne ankaHa Ko- 6 MOJIEKY/IaX KOMOPbIX aMOMb y2/1epo-
JIMYECTBO ATOMOB BOJOPOJA B B pasa M Ha da coeduHeHbl medxcdy coboli 0duHapHotl
JIBE EMHUIIBI OOJIBIIE, 9eM KOJIMYEeCTBO aTo- gigzb’zbei’eamm npedebHbLMU y2e-
MOB yTiepona. Ecniin Monekyna comepikurt n P :
aTOMOB YTJIEpOIa, TO COCTaB allkaHOB MOXKHO BbIpaszuTh odmien popmymnoit C,H,,».
Hanpumep, eciu B MoneKkyse CONEPKUTCA ISTh aTOMOB YyIJIEpoaa, TO (HopMyiy
ajkaHa BbIpaxkaroT B ciuepyromeM Buae CsHy.s,, unu CsHy,.

[epBerit mpeacTaButens ankanoB Metad (CH,), 3HaunT, o o0meld popmysie unc-
JIO aToMOB yriepona n > 1. Jlpyrue ankaHbl OTIMYAOTCS OT METaHa Ha OJHY MJIU
Heckonpko rpynn —CH,— (MeTuiien — romosnoruueckas pazHocts). Hanmpumep, CoHg
—oT1an, C;Hg — mpoman u nip.

Ha Hapy?>KHOM 3HEpPreTu4YeCKOM YpPOBHE aTOMa yIJiepoJd HAXOAUTCA YeThIpe

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

..287
l

B 3TOM ci1yyae aToM yIyiepo/ia 3a C4ET HEeCIIapEHHbBIX 3JIEKTPOHOB MOXKET 06pa30-
BaTb KOBaJIEHTHYIO CBSI3b TOJIbKO.C JBYMs aTOMaMH BoZopoAa, U ¢opMysia 3TOTo coe-
nuHenus CH,. "

H:C:H

Cywecmsyem sau seujecmso ¢ popmysoli CH,? 06ss1CHUME NPUHUHY.

Kak modxcHO06B51cHUME 06pa308aHUE MOAEKYAbl MEMAHA U3 amoMo8 y2.1epooa u
sodopoda?

CTpOCHI/Ie MOJICKYJIbI MC€TaHAa MOXHO 00BSICHUTH BO36y>KI[éHHI>IM COCTOSIHUEM
dToMa y1iiepo/a.

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



TEMA 2.1.

ToMos10rnuecKuii psiji A1IKaHOB, 3J1eKTPOHHBIE H TPaduyeckne opMYJIbI HX MOJIEKY.T

3a cyéT yeThIpeX HECIapEeHHBIX MEKTPOHOB aToMa YIJIepojia i aTOMOB BOJIOPO/IA
1o 0OOMEHHOMY MEXaHH3My 00pa3yIOTCs KOBAaJICHTHBIC CBSI3H, M B PE3YJIBTaTe 3TOTO
oOpaszyercst MOJIeKyJla MeTaHa. B mpoliecce 3Toro 3aBepiiaeTcs BHEITHUN JHEpPreT-
YECKHUI YPOBEHb aToMa yIiiepo/ia, OH CTAHOBUTCS BOCHMHU3JICKTPOHHBIM (TIPABHJIO OK-
TETOB) C BaJIeHTHOCTHIO [V. OOpa3oBaHue MOJEKYIbl METaHA CXEMaTHUCCKA MOXKHO

MOKa3aTh HIHKECIICTYIOIM 00pa3oM.
H

‘C- + 4H- — H:C:H
H

anekmponnas popmyna
Monexynvl Mmemana

B Mosekysne MeraHa 3J€KTpOHHAs IUIOT-
HOCTb YaCTUYHO CMEIIAETCSl K aroMy yriie-
pona, umeromero OOJNBIIYIO 3JIEKTPOOTPH-
LATEJIbHOCTh, U CBSA3b CTAHOBUTCSI YaCTHYHO
MOJISIPHOM.

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

f i
H:CG:H =  H-CH
H H

B ominume ot MeTaHa, B MOJIEKyJaxX JPYTHX
JIKAHOB MEXIY aTOMaMH yIiiepoza, o0pasyer-
Csl G-CBSI3b 3a CYET OOIIMX 3JIEKTPOHHBIX Map.
OJeKTpOHHAs IUIOTHOCTD ITOM CBA3M B OJIMHA-
KOBOM CTETICHU IIPUTATMBAETCS] 00OMMH aToMa-
MH, HE MPOUCXOIUT CMEILEHHs AIEKTPOHHOU
IUIOTHOCTH, U BCJIEICTBHE 3TOTO CBA3b CTAHO-
BUTCs HenoysipHoH. Hampumep, B Monekyie
3TaHa KaXJblid aTOM yIiIepojia CBsi3aH ¢ TpeMs

KoeasienmHas ces13b, 06pa308aHHast
3a cuém obujell 3/1eKmpoHHOU napwvl U
B03HUKANOWAST Mexcdy amomamu, aeK-
mpoompuyameabHOCMU KOMOPbIX — He-
3HavYUMenbHO omuuvaromesi  (pasHole
amombl HeMemasa08), Hasbleaemcsi no-
JISPHOL, a CB513b, BO3HUKAOWAS MeHCAY
amomamu ¢ 00uHaKosoli 31ekmpoompu-
yameabHocmelo  (00UHAKOBblE AMOMb!
HEeMeNa1/108), — HeNOSIPHOU C8S3bH0.

B mosekynax yanesodopodog cme-
neHb OKUC/AeHUsl Kaxcdo2o amoma yaie-
poda pasHa ompuyameabHoOMy 3apsioy
4ucaa amomoe 8000poda npu 3mom yae-
pode. [IpuvuHa 3moz2o 8 mom, 4mo a/1ex-
mpoompuyameabHoCmMs  amoma  yaje-
poda 6osbule, yem y amoma godopoda. B
pe3ysbmame 3mozo, 3.1eKMpOHHAs1 NA0M-
Hocmb edosb C — H cesizu cmeujaemcst 8
CMOpoHy amoma ya1epooa.

33
H~(]:3—$’2—c‘3—H
H=H “H

aroMaMu BOJIOPOJIa, a MEXKy aTOMaMH YIiiepojia 00pa3yeTcst OIHa G-CBsi3b. Ero anek-
TPOHHYIO U rpadruecKyro GopMyITbl MOKHO TTOKa3aTh CHESIYIOMUM 00pa3oMm.

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

Jnst ynpoménHoil 3anucu rpadguueckux  (hopMmysn MOJEKyJI OrpaHHYECKHX Be-
LIECTB HE [TOKA3bIBAIOT CBA3M MEX /LY dTOMOM YIJIEpOia U BOAOPOA.

H H

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

H H




II PA3JEJI MPEJEJBHBIE AIMGATUYECKHUE YIVIEBOJOPOIbI

Harmimem rpadmdeckyro ¢hopmyity iporana. J{jist 3Toro cHagana 3arvchIBalOT aro-
MBI yIIIepo/ia, COSMMHEHHBIe MeX Ty COOOH. 3areM, yuuThiBas [V BaleHTHOCT aroma yriie-
Poza, K KyKIOMY €ro aToMy IPUCOSIHUHSIOT COOTBETCTBYIOLIEE YHCIIO aTOMOB BOIOPOZA.

oA
c-C-C = H—(ll—(ll—?—H — CH,-CH, - CH,
H HH
B tabnvie nanst rpagrdeckre GpopMyiibl HEKOTOPBIX MPEACTABUATENEH aJIKaHOB.
®DopMynbl aTKaHOB Iiiiz?{};ie

CH, CH, Meran
C,Hs | CH;—CH; Dran
C;Hs | CH; - CH, - CH; [Iponan
CH,, |CH;-CH,—- CH,—- CH; Byran
CsHy,, |CH;-CH,—-CH,—- CH,— CH; [lenran
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

YryieBoA0po/ibl C OTKPBITON Lienbio (anudaTudeckue) HA3bIBAOTCA ..... )
B MoJiekysiax aJiKaHOB aTOMbI MeXJy CO60M CBSI3aHbI TOJIbKO ... W UX
cocTaB BblpaxkaeTcsl obuield GopMyson ... .

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

B mostekynax ankaHoB cBsizu C - C 1 C- H pasnnyaroTcs oco6eHHOCTbIO pac-
npe/ieJieHusl 3JIeEKTPOHHBIX Tap Mexay atromamy, C - Caengercd ....,aC-H - ...

/1eKmpoHHas gopmyna; epaduteckas hopmyna; noasgpHas Ko8a/ieHmHas
€8513b; HENO/ISIPHAST KOBA/NEHMHAS €853, 0-C853b; CyHy,.z; ANKAHBL

: IIposepbme u3sy4entoe

1 OmnpepenuTe B KaKOM M0OCJA€L0BATENbHOCTH YBEJIUYUBAETCS YUCI0 aTOMOB BOZOPOZA B
MoJieKyJiax nenTtaHa (1),3rana (2) u 6yrana (3).

A) 1,23 B)21,3 01,32 D)2,3,1 E)3,1,2

2 Onpejie/inTe YUCIO MOJSAPHBIX M HENMOJSAPHBIX KOBAJEHTHBIX CBsA3ed B Mosiekyse CoHe.



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

3 | Pas/jIMYHBIMHU /1] MOJIEKYJI CEPHOU KUCJIOTHI U IPOMaHa sIBJISIOTCS:
1. 4ucio o-cBsi3en 2. YHCJIO MOJIAPHBIX KOBaJIEHTHBIX CBSI3ei
3. YUCJI0 HEMOJISIPHBIX KOBAJIEHTHBIX CBsI3eH

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

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

A) 3,6 B)6 C)7.2 D) 8,8 Y) 4,8
6 AnkaH
YHCJIO aTOMOB BOZIOPO/a B MOJIEKYJIe OTHOCHUTeJIbHAsA MoJIeKyJ/IipHast Macca
n 30
n+6 X

Beruuciure x.

0 CKoJIbKO NPO1eHTOB (%) COCTaBJSIOT 3JIEKTPOHBI, y4acTByOlLMe B 06pa30BaHUU CBA3ei
MeX/ly aTOMaMHU YIJIepoAa, OT OOLIero Yucja 3/1eKTPOHOB, 06pasyIoIUX CBSI3HM B MoJle-
KyJle IpoIaHa.

8 OHpe,EleJ'II/ITe COOTBETCTBHE.

CssA3u 8 MOAIEKY/NAX Beujecma Bewecmesa

1. TosibkO noJIApHasi KOBaJIEHTHAs CBSA3b a. mpomnaH

2. Tosibko HemoJIspHasA KOBaJIeHTHas CBA3b b. auokcua cepul

3. llonApHas 1 HenoJisipHasi KOBaJIEHTHBIE CBSI3U C.as3oT
d. mepokcuz Bogopoa
e. MeTaH

9, c-Cc-C- C, C-C-Cu C-C—C—C—C co0OTBeTCTBEHHO YIJIEpO/HbLIM LieNAM
|
C

cocTaBbTe rpadpuyeckre GopMyJibl aIKAaHOB U ONPeJieIUTe CTENEeH! OKHUC/IEHUS aTOMOB
yriepoja.

10, 3aBepuuTe cCxeMy.

KOTOpOro 7 aTOMOB

‘ AIKaH, B MOIIEKYIIe ‘
yrepoaa

Yucno aroMoB OtHocuTenbHAsx Yucno €= C
BOZOPOAA = MOJICKYIIIPHAT MACCa ‘o o- cBsI3el =

@ Kakas asiekTpoHHast ¢opmysia BepHa AJs nporiaHa? O6oCcHyHTe CBOH OTBET.

L .CiH:CiH:C 11 H:Q:H:Q:H:Q:H 1L HCCCH
H H H H H HHH

12, ComocTaBbTe YHC/IO O-CBSI3el, HAXOASAIMXCS B PA3/IMYHbIX MOJIEKYJIaX alKaHOB. [IpeasiokuTte
dopmMyuy, 10 KOTOPO# MOKHO BBIYUC/IMTD YUCJIO O-CBSI3€i B MOJIEKYJIE aJIKaHa, CoAepKaluei
n aTOMOB YIJIEPOJA.

JlomauiHee 30

Ha ocHoBe nporpaMmel Excel nocrpoiTe rpaguk 3aBUCHMOCTH 4YMC/Ia aTOMOB BOZOpOZia OT
YKcJla aTOMOB yTJIepo/ia B MOJIEKYJIaX aJIKaHOB, ONpe/iesInTe GOpMyJ1y 3TOH 3aBUCHMOCTH.




II PA3JEJI MNPEJEJBHBIE AIMGATUYECKHUE YITIEBOJAOPOIbI

Tema 2.2. IIpocTpaHCcTBEHHOE CTPOEHHE MOJIEKYJI a/IKAaHOB

E‘ Bo BpeMs nosiéTa 60/1b1I0N NTH-
IIbl BOKPYT Heé CO3JaeTCsl BO3JyLI- - t

HbIH TMOTOK, KOTOPBIM HampaBJjeH Mpo- m’b
TUB JIETSIEH NTUIb], NPENSITCTBYS eé '?.
noJiety. OJHaKo BO BpeMsI COBMECTHOI'O ,\! ’d
1oJiéTa, B pe3y/]bTaTe CTYIEeHYaTOH, ~
yIOps04eHHOH, UMeoled dopmy «V» '}
CTau NTHUL, BO3AYIIHbIN IOTOK Nepeja- 'F 4
éTcs oJ, onpeJie/leHHbIM yIJIOM I0CJIe- e G «4
Jyiolleld nTyLe. ITo He MellaeT, a Hao- o
60pOT 06JIeTYaET MOJIET, U KaKJast ITHU- m
Ija B CTae 3KOHOMHUT 0 25% 3Hepruu.
BcsiencTBre 3TOro Bo BpeMs nepesiéTa KpyImHbIX CTall ITUL (HalpUMeD, XKy paBJiel
Y JIp.) LOBOJIbHO BBICOKO HaJ, YPOBHEM MODs, OHU 3a ZeHb MOTYT MPEOA0JIeBATh
paccTOSIHUA 10 HECKOJIBKUX COTEH KUJIOMETPOB.

Ymo HanomuHaem eam cmpoeHue cmau nmuy, 0aHHOe Ha pucyHke?
Ecmb su cxodcmeo medwcdy onpedesieHHbIM Yy2a10M n0Aéma nmuy U npocmpaH-
CMBEHHbIM CMpPOeHUEeM ANKAHO8?

JKcrepuMeHTa/lbHO ObIJIO I0Ka3aHO, YTO B MOJIEKyJle MeTaHa BaJleHTHbIe YIJIbl,
3Heprus M JAJMHa CBA3M MeXJYy aTOMaMM YIJiepoja U BOJOpOoAa O4MHAKOBBI.
Ecam npu 06pa3oBaHUM MOJIEKYJIBI METAHA IPUMYT YYacTHE OZHA S U TPU p. Op-

6uTaId aToMa yriepoJa, TO XUMHUY€CKHe CBA3HY, 06pa30BaHHbIe MeXay aToMaMu
yriiepoga 1 BoAopoJd, MOKHO CX€eMAaTHUY€CKHU IMOKA3aThb CJeAyI M 06p330M.

H

HQD>© c > O

H
Bepuna au danHas cxema?

O6aadarom Au 8 OGHHOM cay4yae 00UHAKOBLIMU NApamempamu C8s3uU Mexcdy
amomamii. yeaepoda u godopoda?
| Kak evl npedecmassisieme npocmpaHcmeeHHoe cCmpoeHue MoJ1eKyabl memaa?




TEMA 2.2. IIpocTpaHCTBEeHHOE 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.

HecmnapeHHble 371€KTPOHBI BO30YKIEHHOTO aroMa yriiepoja, 00pas3yroT opoura-
v (omHa s- U TPU p- OpOUTAIN), KOTOPbIE IPUHUMAIOT y4acTHE B sp° THOpHIH3a-
un. B mporiecce rubpuau3anuu 00pasyoTcs deTsIpe sp - THOpUAHBIE OpOUTAITH.

> v
-2 W
> sp?
+ QW —
> sp?
P>
> sp3

Cxema obpazosanus sp>- 2ubpudnblx opoumarel

Ilpoyecc o6pazosaHusi HOBbIX opbuma-
J1ell ¢ 00uHoKo8bIMU hopMmoll U sHepauell u3
KoMOUHayuu op6umadseli pazauyHol ¢op-
Mbl Hazvlgaemcesi 2ubpudusayueti.

Otu rubpuaHbie opOuTanu, Onaromapsi B3aMMHOMY OTTaJKWBAHUIO, yIaJIIIOT-
¢Sl IpyT OT Apyra Ha MakCHMallbHO€ PacCTOSHUE, PACIONIaraloTcsa B IIPOCTPAHCTBE
TaK, YTO OKa3bIBAKOTCS HANPABICHHBIMHU K BEPIIMHAM IIPAaBHJIBHOIO TE€Tpasapa H
00J1a1al0T MUHUMAJIBHOW SHEprueH.

Tempasdp - uemblpéxepaHHas 2eo-
Mempuyeckas guaypa, 2paHu Komopoti
cocmosim u3 4emblpéx mpey204bHUKOB.
Tempasdp, ece epaHu Komopozo pae-
HOCMOPOHHUE MpPey2oaLHUKA, Ha3bl6a-
emcsl NpasubHOM Mempasopom:

Dopma sp*- 2ubpudHbIX opbumaiell 6 npocmpancmee

ITpu 00pa3oBaHUK MOJIEKYIIbI METaHa Kax[Ias sp’- rHOpuaHas opbuTalib aroma
yIIepo/a, MePeKphIBasCh C s- OPOUTANIBIO aTOMa BOIOPOA (sp’ ~ s IIePEKpBIBAHKE),
o0pasyer ueTblpe o-cBs3U. CBsI3M, 00pa30BaHHbIC NEPEKPLIBAHUEM OIHUX U TEX XKe
opOuTasieil, UMEIOT OAMHAKOBYIO JUIMHY U 3HEPIHIO.

Cxema 06pa3060Hu}l o-ceszell 8 MOneKyiie memana




II PA3JEJI MNPEJEJBHBIE AIMGATUYECKHUE YITIEBOJOPObI

Kak BuaHO, cBs3M, 00pa3oBaHHBIE MEXKIy aTOMaMH YIJIEpona M BOIOPOAA, TaK-
JK€ HaIlpaBJIEHBI K BEPIIMHAM TeTpadznpa. Bce cBA3M 0qMHAKOBEI U PACIOIOKEHBI MO
yrom 109°28'. U3-3a omunakosoi amnbl C — H cBsA3u MoseKy/ia MeTaHa Ipruoope-
TaeT B MPOCTPAHCTBE TETPAdIPUIECKOE CTPOEHHE (B pOpMe MPaBUIIBHOTO TETPAdIpa).
Huxe nokazaHbl TETpasIpUUYECKOe CTPOEHHE METaHa, IapOCTep KHEBasl U I1apoBast
MO/JIEJI MOJIEKYJIBI METaHa.

109928

O
© o

Tempasopuueckoe Llapocmepoicnesasn [laposas mooens
cmpoenue MONeKyIbl Memand MOOelb MONIeKY bl MEmana MOJIeKYIbl MEemana

[Tpu oOpa3zoBaHuM APYTHX MPEICTABUTEICH aTKaHOB, KPOME TIEPEKPBIBAHUS T'H-
OpuIHBIX OpOUTalIeii aTOMOB yIiieposa U § OpOUTaIH aTOMOB BOIOPOAA, MEPEKPbI-
BAaIOTCS THOPHUIHBIC OPOUTAIM AaTOMOB yIliepoa MexIy coboit. Hampumep, npu 06-
pa30BaHUM MOJICKYJIbI 3TaHA U3 YETHIPEX sp° THOPHUIHBIX OPOUTATICH KaKI0T0 aToMa
yIlIepoJia TPU M3 dTHX OpOUTaNeH MEepeKphIBAIOTCS ¢ S-OpOUTANIBIO aToMa BOIOPO/A,
a OJIHa MEPEKPBIBACTCs ¢ APYroii sp* opOuTasbio aroma yriepoaa (sp’ — sp® nepekpbl-

BaHWUE).
i i
H

12C xc;;,

spP—s I

S
nepekpuvleanue H
H sp?—sp?
nepexpbuleanue

Cxema obpasosanusi G- ceszell  MoJIeKyie JMaAHA

Kaxk u B MoJieKysie MeTaHa, B MOJIEKYJIC 9TaHd BCE BAJICHTHBIE YIVIbI COCTABIISIOT
109°28". Jlnuna cBsi3u Mexkay aToMamu yrlepoja pasna 0,154 M. Huke nokasasbl
MIApOCTEPKHEBAS U IIAPOBasi MOJEIH MOJICKYIIBI ITaHa.

. 0O
o

Lllapocmeporcnesas mooens Llaposas modens
MONeKYIbl IMaHd MONEKYIbl IMAHA




TEMA 2.2. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJI ATKAHOB

W y npyrux npencrasureneil ankanos anuHa C — C csa3u pasHa 0,154 HM, Bce
aToOMBI YIJIEpoa HAaxXOISATCS B Sp° THOPHIOM COCTOSHHMH, BAJICHTHBIC YIJIbI PAaBHBI
109°28' BeyeIcTBHE HTOTO yIIIEPOIHAs 1IENb HMEET HEMMHERHYIO (OPMY, a HauMHast
¢ OyTaHa, yriepoaHas Lellb 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

bopmyra o~

B Monexymax ankaHoOB arombl YIiepoAa MOTYT BpallaTbCsl BOKPYT o-CBSI3H,
KOTOpasl CyIIEeCTBYET MEeK 1y HUMU. Hanpumep, B MOJIeKysIe ATaHa BPAIEHUE aTOMOB
yriepona Baoiib cBsizu C — C IpOUCXOAMT CIASIYIOIM 00pa3oM:

W ‘ B ‘

..... MO/IEKY/1 Op2AHUYECKUX 8eWecine 3asucsim om pacno1oHceHus 8 NPOCMpaHCcmee
.. amomog yasepoda.
Amombl y2nepoda 8 ankaHax Haxo0siMcs 8 ..... COCMOSIHUU, Mo 8 €OOMaememaull ¢
nosi0JceHueM 2ubpuUdHbIX opbumaseli 8 npoCMpaHcmee, Ux Mo/eKyabl UMEM...... .
Bce sasenmHble ya2abl cocmagAsilom ..., a OAUHA CBA3U  Mexcdy amomamu
Yyenepoda..... .
Cesizu C - H 8 Mosiekysie ankaHa obpasyromesi 3a c4ém ....., a €~ C cesi3b — 3a cuém ......

2ubpudHsie opoumanu; 0,154 Hm; mempasdpuueckoe crmpoeHue, NpoCmMpaHCmMeeHHoe
cmpoeHue, nepekpbleaHue sp° — s; nepekpsieanue sp° — sp*; sp® eubpud; 109°28

Ilposepbsme u3yveHHoe

1 B xaxoM ru6puHOM COCTOSHUM HAXOAUTCsA aTOM yrjepo/Ja B MoJIeKyse MeTaHa?
2 Yemy paBHBI BaJeHTHBIN yroJi 4 gunna C-C cBsi31 B MoJIeKyJie aTaHa?

3 Kakad moJiekysa ankana cofepKuT 12 rubpuHbix opouTanei?

4| Kak Bbl MOXKeTe 00bSICHUTb TeTPadipuiecKoe CTpoeHre MeTaHa?
5

Jng ankaHa c OTHOCUTE/IbHOM MOJIEKY/IIpHON Maccoi 86 ciielyeT BBIYMCIUTD:
a.yucno C- Hepaselr  b.4ucyio mpoTOHOB €. YHCJIO Sp° THOPU/HBIX OpOUTaIel

CKOJIBKO CB$i3€H 06pasyeT aJIKaH, B MOJIEKYJIE KOTOPOTO COEPXUTCS 8 TUOPH/IHBIX
op6uTaliel, 3a CueT nepeKkpbiBaHUs sp° — s opbuTanen?




II PA3JEJI MNPEJEJBHBIE AINMGATUYECKHUE YIDIEBOJOPOIbI

71

Yucio cBsizeil, 00pa30BaHHBIX
. .
MePEKPIBAHIEM sp°—sp® opOuTasIeit:

Yuceno cBsizeil, 00pa3oBaHHbIX

S . CBsi31 B MOJIEKYJIE IPOTIaHa
TIepeKPBIBAHNEM Sp°— § OpOHTaIICH:

‘

MoJIeKyJIIpHasl Macca
askaHa 14n-12

BOZIOpOAA

YHUCJIO aTOMOB
yriepoza
‘ OTHOCUTeIbHasA ’

YUCJIO aTOMOB ’

9, CocraBbTe dpopMysy ankaHa, rpadudeckas Gopmysa KOTOPOTO OKa3aHa HIKe.

NN

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

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

11} OnpegenuTte COOTBETCTBUE.
AJikaH, B MOJIEKYyJie KOTOPOTO COJIEPXKUTCS N aTOMOB yTJIepo/ia:
1. Yucno o- cBsA3en 2.Yucs0 HEMoJIIPHBIX KOBaJIEHTHbIX CBSI3el

3. Yucso cBsi3ei, 06pa30BaHHbIX Sp° — S IEpeKpbIBaHUEM
an-1 b.2n+2 c.3n+1 d. 4n e.2n-1
12 Jnuna C - C cBs13U B anikaHax coctasisieT 0,154 HM. B Mosiekysie nponaHa JiInHa CBSI3U

MeX/y NepBbIM U TPeTbUM aTOMOM yriiepo/ia paBHa He 0,308 HM, a coctaBsseT 0,250 HM.
O6bACHUTE NPUYHHY.

JomawHee 3ada

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

Tema 2.3. H3omMepus aIKaHOB

m CocTaB aJIKaHOB, B MOJIEKy/IaX KOTOPBIX cojepxarcs 1+6 aToMOB yrie-
poza, BeipakaroT 1ectbio popmynamu (CHy CHg, C3Hg, C4Hio, CsHip, CeHig).
OpHako, cyuecTBYOT 13 ajKaHOB, B MOJIEKYJIaX KOTOPBIX cozaepxxaTtca 1+6
aTOMOB yIJIepoja.

Kak 8bl dymaeme, 8 Uém nputuHda makozo. pasauyusi?

2%
CH,
CH,

CH, - CH,

CH, £ CH, <CH, ~ CH,-CH, C‘Hs
CH, CH, — CH,




AWeasl 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 omauvumeabHulMu
0CO6EeHHOCMSAMU 001a0am pasHele 8eujecmaa 00H020 U moz2o xHce psida?

®opmymam CH,, C,Hg m CsHg cooTrBeTcTBYET
TOJIBKO OJTHO BEIIECTBO, TO €CTh y ATHUX BEIIECTB
HeT m3omepoB. @opmymne C,H,, cooTBeTcTBYIOT

Bewjecmsa, umerowjue oduHa-
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 sies1eHUe Ha3ssleaem-
CH,-CH, - CH,—-CH, CH, - CH - CH, cs1 usomepuetl.
OyraH n300yTaH

Byran 1 m300yTaH pa3Hble BEIIECTBA, KOTOPhIE OTIIMYAIOTCS 10 cBoiicTBaM. Harpu-
Mep, TeMneparypa kurenust Oyrana — 0,5°C, a y m3o0yrana — 11,7°C. bByran — ankan
HepazeemaénHo20, a N300yTaH — aJIKaH pazgemenéHHo20 cmpoeHUs. TN BEIECTBa OT-
JIMYAIOTCS APYT OT ApYTa M0 CTPOeHH 0. M30Mepus, OCHOBaHHAs HA COSAMHEHNH aTOMOB
yIieposa B MX MOJICKYJIaX B Pa3IMYHON IOCIIEIOBATEILHOCTH, HA3bIBACTCS CIPYKITYP-
HOU uzomepueli YIACPOIHON LY. 3HAYNUT, U30MEPHS YIIICPOAHON LIENH Y alTKaHOB Ha-
YyuHaeTcs ¢ npeacraBurens, Gopmyna koroporo C,H;y. C Bo3pacTanuem uncia aroMoB
yIepoaa B MOJIEKyJIe YBEJTMIUBAETCS YUCIIO H30MEPOB.

%
CH, -~ CH - CH, - CH, @ CH,~C ~ CH,
CH, CH,
HN30IICHTAaH HCEOIICHTAaH
CH, - CH, - CH, - CH, - CH,
IICHTAaH

B coomgemcmesuu ¢ Ucmopuyecku NpuHamMbIMU HA36AHUSIMU, eCAU KO 8IMOPOMY amomy
yenepoda npucoeduHsemcsi o0Ha CHs;— zpynna, mo coomgemcmayowull aiKkaH Hazvlearom,
npu6as/sisi K HemMy npucmasky uso-, a ec/u npucoedunsiemcsi dgée CH,- 2pynnbul, mo K Ha36aHuio
a/nKkaHa npubasasom npucmasky Heo—. Hanpumep:

CH,
\
CH, - (‘EH —CH, - CH, — CH, CH, - (; —CH, — CH,
CH, CH,
UB02CEKCAH HeO02eKcan

Hanummewm rpadguueckue popmysst ankana ¢ cocraBoM CgH .
1. CHauana HanuiieM (opMyITy aJKaHa Hepa3BEeTBIEHHOIO CTPOCHHUSI.

c-Cc-Cc-C-C-C
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2. Tlotom COCIMHHUM ITIOCJIEIOBATCIILHO 5 aromoB ymiepoaa, a OAUH MOKa>XEM B
PA3BETBIIEHUHU B BO3MOXXHBIX BapruaHTax.

Cf?foCfC CfoQfoC
C C

3. [lasiee coefUHUM MOC/IE/[0OBATEJIBHO YETHIPE aTOMA YIVIEPO/ia, a /1B
IIOKa)kKeM B pa3BEeTBJIEHUH B BO3MO)KHbIX BApUAHTaX.

C
|

C—?—?—C C—lC—C—C
Cc C C

Kak BuzHoO, BemjectBo ¢ cocraBoM C¢H4 UMeeT naTh N30MepOB.

AtomBbl yriepoaa, BXOAAIMNE B COCTAB OPraHn4YCCKOro BCIICCTBA, B 3aBUCUMO-
CTH OT YHCJia HpI/ICOGI[I/IHéHHI:IX K HCMY aTOMOB YIJIEpOJa, MOI'yT OBITh nepeudHobiMU,
6MOPUHHBIMU, MPEMUUHbIMU U YemeePMUYHbIMU.

‘/ Ceszan ¢ 00HUM amomom yenepood, noamomy\ ‘/Cg;igan ¢ mpems. amomamu y21epood, noamomy\
\_ ABIAEMCA NePEULHbIM AMOMOM yenepooa J \_ A6NAEMC MPEMUYHbIM amomMom yarnepooa )
CH,

|
CH, - CH, - CH - C— CH,

| |
GLCR\\\

‘/ Cessan ¢ dgyms amomamu yenepooa noamwuy\ (" Ceasan ¢ uemvlpbMs amomamu y21epooa, noamomy\\‘
\_ ABIACMC GMOPULHBIM AIMOMOM Y21epooa ) \_ AGISeNCA UemeepmuunpiM amomom yenepooa

Ecau MBICIIEHHO OTHSITBH OT MOJIEKYJT aJIKa-

Ha OIMH aroOM BOJOpoOAa, TO IOJTYYCHHBIC 4Ha- e —
CTHUIbI HA3bIBAKOTCA aﬂkuﬂbewupa()uKaﬂamu, Yacmuyl, umerowjue 00uH uau
U UX COCTaB MOYKHO BLIpaBI/ITL 06]]16171 q)opMy_ HECKO/IbKO HeCnapeHHbIX 3/1eKMpPOHO8 Ha

BHEWHeM C/10e, Ha3bI8AMCs paduKkaaamu.
Padukasbl - oyeHb akmugHble Yacmuybl, U
no 3moll NpuvuHe OHU HEYCMOUUUEHL.

aoii C,H,,,;. B HEKOTOPBIX cilydasix ajaKuiib-
HBIE pajiKajipl 00o3Ha4daroT yepe3 R—. Ilpm

OTHATHU OTHOTO aToMa BOAOPOAA OT MOJIEKY-
761 MeTaHa oopasyercs CH;— pagukan. Pazpeis
C—H cBs3u conpoBoxaaeTcs paBHOMEPHBIM
pacnpeeneHleM JIEKTPOHHONW Hapbl MEXIY
aroMaMM, Ha KaKIbIH aToM NPHUXOAUTCS IIO

T

Ecau paspuie. cesizu-npoucxodum
makum o6pasom, ymo obpasyowas

OHOMY SJICKTPOHY. Takoit Pa3pbIB HA3bIBACTCA XUMUYECKYIO €853b 3/1eKMPOHHAS
COMOIUMUYECKUM pa3pPbleOM CBA3U. napa yeaukom ocmaémcsy 00H020
amoma, mo 06pazyromcsi UOHbL
H H Takoll paspvi@ Xumu4eckoll cesi3u
H CH H—H C +H Hasvleaemcsi 2emepoAuMu4ecKuM.
- . Hanpumep,
H H
H H
Hasgaane ATKIJIBHBIX PAIMKAIOB 00pasy- H: CJ Gl — HAC + 5
FOT 3aMCHOH OKOHYAaHUS «-aH» B HA3BAHUSAX CO- H H

OTBETCTBYIOIIMX AIKAHOB HA OKOYAHUE «-UTY.
Hanpumep; €H; — Ha3BIBAIOT MemunbHbIM paouxaiom.

Hecmotpst Ha TO, 9T0 MOJIEKyJIa 3TaHa COAEPKUT JBa aToMa yIieposa, NPy OTHATUH
aroma BOZOpOIa OT JIoOOro atoMa yriepoza MoxyvyaeTcst OAUH U TOT XkKe paaukai. Ero
¢dopmyna C,Hs— (mm CH; — CH,—), 11 ero Ha3bIBAIOT MUIbHBIM PAOUKATLOM.




(Lo isl T M3omepus aJKaHOB

HH HH
H:C:CiH — H:C:C- +H
HH HH

AJNKHIIbHEIC paauKalibl, IOMHUMO pa3phbiBa C- H, TAaK¥XC MOT'YT O6paSOBI:IBaTI:C$I
TOMOJIMTUYICCKUM 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 1 uzonponun pagukansl. OOpa3oBaHue 3TUX PAAUKAIIOB 3aBUCUT
OT TOr'0, Y KAKOr0 aroMa yrijieposia Obul OTHAT BOJOPOI.

. ¥
H-¢-¢-gH
H H H H/I‘RH
CH,— CH,— CH, — CH, - CH - CH,
paduxan npomux ‘/pa@uk‘(lﬂ uzonponu

C3H7 -

Panukansr ¢ popmynoit C;Ho— 00Opasyrorcst oT Moiiekya OyraHa v nu300yTaHa.
B 311X MoJsieKy/1ax B 3aBUCHMOCTH OT TOT'0, OT KAKOT'0 aTOMa yIJIepo/ia OTIIEIUISICTCS
OJIH aToM BOJIOPOJIA, MOTYT 00pa30BaThCsl YEThIPE PA3INYHBIX paIUKaa: nepeuy-

HbILL Oymu, u300ymui, 6MOPUYHbIL OYMUL U MPEMUyHbIL OYMul paouxaubl.

Amom s00opoda ompui- Amom 600opooa
eaemcs om nepeuvyHoco ompbvleamcs 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,
N ~ rd .
PaouKan nepeuynblil Gymu CH paouKan mopuynblil Gymun
419 T
_— —
(‘?H3 QHs
CH, - CH-CH, — CH,~C ~CH,
paouxai uzodymun paouxan
mpemuuHbwlil Gymui
¢ ;
N oA
S U A
‘ h W 4 | | H /IZI\ H |
‘ Amon 60dopooa ‘ u306y (L

‘ Amom 6000poda ompuieaemesi ‘
om mpemuuno20 amoma
yenepoda

ompBIBAEHICS Ol NEPEUIHO20
amoma yenepooa
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B 3aBucuMocTH OT THIIA YIIIEpO/ia, UMEIOIIETO HECIIAPEHHBIN 3IEKTPOH, Pay-
KaJbl OBIBAIOT NEpeUUHbIe, BMOPUUHBIE T MPEMUUHbLE.

Tepeuunviii 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 ITOKA3aHO HUKE:

O6pa308anHbLL ANKUTbHBIL Haszeanue
Anxan Tun paouxana
paouxarn paouxana
CH,- CH, CH;- CH,— STHUI TIePBUYHBII
9TaH
CH;—-CH,—- CH,— TIPOTIFLT MIEPBUYHBII
CH;— CH,—- CH; CH,- CH-
npomnax ! U30TIPOTIHIT BTOPHYHBIN
CH,
CH;- CH,— CH,—- CH,— ne]éeutmbm TIEPBUYHBII
CHs- CH,— CH,~ CH; YT
OyTaH CH,-CH, - ‘CH - 8MOPUYHDILL o
CH, Gy BTOPUYHBIN
CH, ~ CH — CH, - ; 3
u300yTHI MepBUYHBIH
CH, - ?H — CH, CH, Y P
CH, 9H3 §
1300y TaH CH,-C— MpemuiHby TPETUYHBIH
| Oyt
CH,

Amonm yanepoda, kK Komopomy npucoeduHeHo Yemuipe pasAuvHbIX AMoMd UAU 2pynn amomos,
Ha3bI8AeMcsl AcCUMMempu4yeckuM amomom yanepood. Hekomopbwle amombl yz2aepoda, exodsujue
8 cocmas a/nKaHos, Mozym 6blmb acummempuyeckumu. JIpu HanucaHul-epagduyeckux Gopmyn
acummempuveckuti amom yzaepoda o6osHayaront mak = C*.

oo H CH, CH, e
CH, =€~ CH—CH~CH, CT1,— CH, —*(lj —~CH—CH,
H CH, H CH,
HE[ICM.MMEWIPM‘{ECKMMV

CH3 H / amom yenepooa

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




TEMA 2.3. HN3omepus ajkaHoB

Bewecmea, 8 Mo/eKy/1e KOMOPbIX eCMb ACUMMempu4eckuli amom yeaepoda, 06pazyrom Kak
6ydmo dsa uzomepa, omauvarwuecs opyz om dpyea no npocmpaHcmeeHHOMy CmpoeHu. Imu
U30Mepbl 18A1I0MCs1 3ePKAAbHBIM ompadceHuem opye dpyza. Hanpumep:

3epkasio

Ipu epaweHuu usomepog 80016 YeHMpPAAbLHO20 AMOMA y21epodd He NOyHarmcs seuje-
cmea ¢ 00UHAKO8bIM NPOCMPAHCMBEHHbIM CMpOoeHUeM. Imu u3omepbl 06.1a0arm NOXoxcu-
MU PU3UYECKUMU 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/bHas U30MePUsL), d U30Mepbl HA3bI8AKOMCS ONMuYeckuMu. B seuje-
cmaax, 8 Mo/ieKy/1e KOmopblX Hem ACUMMempu4ecko20 amoma y21epooad, 3epKaibHsle ompadice-
HUS DOPM, MOXHCHO NOAYHUMb 8pAUEHUEM UX 80016 YeHMPaIbHO20 amoma yaaepoda. Hanpumep:

3epkaJio
BpallaeTcs Ha
o

>

o @G)@ 6@ © O a@@
¥/ I10Jly4aeTcs BeleCTBO

BpaliaeTcsa C O/IMHAKOBBIM NPOCTPAHCTBEHHBIM
CTpOEHHEM

7
Bewecmea, umewnuwue 00UHAKOBLIU KA4eCMBeHHbIU U KOoJUuYecmaeHHbIU cocmas,

OMHOCUMEJ/IbHYIO MOJEKYAAPHYHO MACCY, HO pA3HOe CMpoeHue U nosmomy pasHble
ceoﬁcmea, HA3bl8AKOMCA ..... ,d 3mo sesieHue Ha3vleaemcH ......

CH,-CH,-CH,-CH, u CH, —C‘H—CH3 HeecMomps HA OOUH U MOm Jice cocmas
CH,

a/IKaHo8, N0C/a1e008aMeAbHOCMb COeQUHeHUS. amoMO8 y2/lep00a 8 3MmuXx MoJ/ieky/aax
pa3/qiu4Hasi, U OHU A8/AAKNMCA ... .

CH, - CH,-CH, - CH, a/KGH ....,a CH,< CH-CH, G/IKGH ...
\
CH,

Hpu omuwensieHuu 00H020 amoma sodopoda om MovieKy/ibl a/1IKaHd Noay4aemcs ..... .

HepaisemenéHHoe CnpoeHue; pa3semasa1éHHoe CmpoeHue, /KUAbHbIU padukas;
u3omep; u3oMepusi; CrpyKmypHble U3omepbl No y2/1epodHoll yenu
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Ilposepbme u3y4eHHoe

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

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

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

ByTaH 1 M306yTaH OT/IMYAIOTCA APYT OT Apyra:
1. OTHOCUTE/ILHOM MOJIEKY/IIPHON Maccou
2. CTpoeHHEM MOJIEKYJT
3. 1o yucy nepBUYHBIX aTOMOB yIJIepo/ia B MOJIEKYJIe
4. Ilo KOJIN4eCTBEHHOMY COCTaBYy

CH, - C‘H -CH,-CH, wu CH,-CH,- CH,- CH, - CH, noyeMy 3TH BellleCTBa sIBJISIIOTCS U30-
CH, Mepamu?
CKOJIbKO aTOMOB BOZI0OPO/ia UMeeT aJIKW/IbHBIN pajJivKasl, KOTOPbIN COAepKUT 16 aToMOB?

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

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

Onpe,qumTe l'IpaBI/lJIbeII‘/II BapHaHT.
[ Yucno nepeudnbix amomos yenepooa = 5 } CH3 Yucio 6mopuHHbx Amomos yeiepoda = 3}
|
CH, - C - CH, - CH - CH,
| |
[qumo MpemuyHbIX amomos y2nepooa = 1} CH3 CH3 Yucno yemeepmuunvix anionos yenepooa = 2 }

[IpucoejMHEHNEM KAaKUX PaJIMKaJIOB MOXHO MOJIyYUTh U30TeKCaH?
1. mponuJ ¥ U30IPOTHII 2. BTOPUYHBIN Oy THJI U 3THJ 3.9THJI U HU306yTHI

OnpeaeJmTe YHUCJIO MEPBUYHBIX aTOMOB yIViepo/ia B MOJIeKyJie aJIKaHa, IOJIYy4€eHHOIro
CoeJMHeHWEeM IIPOMHUJIOBOTO0 U TPETUIHOTI'O 6yTI/IJ'IOBOI‘O paauKal0B.

CpaFHHTe YHCJI0 ACHMMeTPHUYECKHX aTOMOB YIJIEPO/ia B MOJIEKYJIe QIKAHOB M 060CHYHTe
CBOH OTBET.
$H3 C|H3
1. CH,— CH, ~ CH~ ?H— CH,— CH, 2. CH,— CH,— CH—CH,— (IZH —CH,
CH, CH;

12/ Bo3sMOoiKeH JiM HeTBepTHYHbIN alKUIbHBIH pagukan? O60CHyHTe CBOM MBIC/IH.



TEMA 2.4. Homenkiaarypa ajikaHoB

Tema 2.4 HoMmeHKk/1aTypa a/IKaHOB

m Azep6aimkaHckas HanupoHanbHass bu-
6siroreka uMeHn M®D.AXyHZ0Ba SIB/ISETCS
caMoM 6oJibIIoN 6MbJMOTeKOM A3epbai/KaHa.
B 6ubsroteuHoM QoHe XpaHATcs GoJiblie 4,5
MUW/IJIMOHOB 3K3eMIUISIPOB IE€YaTHOM MPOAYK-
nuy. Takoe KOJMYECTBO KHUT pasMellaeTcs Ha
N0JIKax 10 ONpe/ie/IeHHbIM NIpaBUJIaM, U KaKJas
KHUTA 110 MEeCTy HaXOXKAEHHUS HUMEET OIpeje-
JIEHHBIN Koz, Ha ocHOBaHMM 3TOro 6OHOIHOTE-
Kapb 04YeHb ObICTPO HAXOAUT HY)KHYIO KHUTY U NPEJOCTABJSET YUTATEIIO.

Ecau 8 6ubiuomeke KHU2U HA NOJKAX HAXOOU/AUCL 6bl Xa0mu4Ho (8 Heonpede-
JIEHHOM NopsidKe), MOMCHO /U 6bLI10 3a KOpOMKoe 8peMsi hpedocmasumbv KHUZy Yu-
mamesto?

Yuumoieas 6o/1bwoe Koau4ecmso aAKAHO8, MONCHO AU 051 UX HOMEHKAamypbl
UCNno0./156308aMb HA36aHUsl, JAHHblEe HA OCHOBEe ohpede/ieHHbIX NPasua?

Kak modcHo onpedeaums npasuaa 0158 HOMEHKAAMYpPbl AAKAHO8?

Jlo xonma XIX Beka He OBLIO 00IIIero crocoda, MPIUMEHSIEMOTO TS OTIPEISIICHIUS
Ha3BaHHUs OPraHUYECKHUX BemecTB. J[0 3TOro BpeMeHH ObLIO OTKPBITO JOCTATOYHOE
KOJIMYECTBO OPraHUUYECKHMX BEIIECTB, HO HECMOTPSI HA 3TO, UM JABaJIM CITy4alHbIC
Ha3BaHus. Hampumep, meran, oTaH, mporaH, OyTaH, W300yTaH SIBISIOTCS UCTHOPU-
yecKUMU (MPUBUATbHBLIMY) HA36AHUSMU, KOTOPBIMU TIOJNB3YIOTCS TI0 ceil aeHb. Tem
HE MEHee, pe3KOoe YBEINYCHHE KOJTMIEeCTBA OPraHUYECKUX BEIIECTB CO3aéT He0OXO-
JIMMOCTB OTIpe/IeTIeHHs] Ha3BaHHS 3THX BEIICCTB HA OCHOBE ONMPEICIEHHBIX MPaBUIL.
C »ToH 11eMBI0 OBUTH MPEIOKEHBI Pa3INYHbIE METOJbI OTPE/ICIICHUS] HA3BaHUsI Be-
niecTB. 3Has MpaBUiia dTHX METOJIOB, MbI MOXKEM OIPEICIUTh HAa3BAHHE OpraHuyc-
CKHX BEIICCTB U, HA00OPOT, 110 HA3BAHHSIM BEIIECTB MOYKEM HAITUCATH UX CTPOCHHE:

[To HMKeyKa3aHHOW cxeMe 3aMeHUM aTOMbI BOZIOPO/ia B MOJIeEKyJle MeTaHa Ha
pas/IMuHble paJiuKabl.

CH,
|
\I—}/ CH,
|
CH,-CH,-CH,- — I}C@ ~— ZOH-CH. == CH,-CH,-CH,~C-CH-CH,
/A CH, CH, CH,
[ CH,
|
c
CH,

B MoJiekyJie Hepa3BeTBieHHOro CqHy, (rekcan) 3aMeHUM HEKOTOpbIE aTOMBI
BOZOPOJA PA3/IMYHbIMU PaZMKaJaMU 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,

Hcnosb3ys Ha36aHUSI UCXOOHbBIX Y21€8000p0008 U paduka.i08, Kakue mMemodsl
8bl M02/1U 6bl NPEOI0HCUMb UMOObl, HA38AMb NOJ1YYeHHble y2/1e8000p0dbl?

B HexoTophIX ciyyasix Uil Ha3BaHHUS BEIHIECTB IOJB3YIOTCS METOIOM payuo-
HanvHoU HomeHKAamypul. [Ipn 3TOM MeToie Bce allkaHbl PaccMaTpUBAIOTCS Kak
MPOM3BOHBIC METaHa, B KOTOPOM aTOMBI BOAOPO/a TOJIHOCTHIO MM YaCTHYHO 3aMe-
HIAIOTCS ANKHIBHBIME pajuKaiaMu. HampumMep, o 9Toil HOMEHKIIAType BEHIeCTBO
CHj; — CHj; paccmarpuBaeTcst Kak IPOU3BOIHOE METaHa, B MOJIEKYJIE KOTOPOTO OJIMH
aToM BOZOPOJIa 3aMEIIEH Ha METHUIIbHBIN pajiuKall.

CH, - CH,

memuir  Meman

MCTHUJIIMCTaH

B monexyne CH; — CH, — CH, cuiibHO pa3sBETBICHHBIH (B KOTOPOM Majio aTOMOB
BOJIOPOJIa) aTOM YIJIepOJia pACCMATPUBAIOT, KaK aTOM yIIIepo/ia MOJICKYIbl METaHa.
CH, - CH, - CH,
memusl MemaH menmui
TakuMm 00pa3oM, B COOTBETCTCBUH C 3TOH HoMeHKiarypoir CH; — CH, — CH;
SBIISCTCS TPOTYKTOM 3aMEICHUS B MOJIEKYJIe METaHa JIByX aTOMOB BOJIOpOJa Ha

METHIIbHBIC paJluKalibl. Eciu 4ucino paankanoB 0oOJbIIe OJHOTO, TO HCIOIb3YIOTCS
yucna ou- (2), mpu- (3), mempa- (4).

CH, - CH, — CH, JIMMETUIMETaH

IIpu nazeanuu Bemectsa CH; — CH, — CH, — CH; B cooTBeTCTBHE C JaHHOMI
HOMEHKJIATypOH, HE UMEET 3HAUEHUs, KAKOW U3 ABYX aTOMOB YIIEpOIa; HaXOAAILEro

B CEPCANHEC, MBI IIPUMEM 34 aTOM YITIEPOda MOJICKYJIbL METaHa.
CH, - CH, - CH, - CH,

zmemuil - memaH omua

[To aToMy MeTOy, €CJIM B MOJICKYJIe ajikaHa COJIEPIKATCSI Pa3HbIC PajKalIbl, TO
UX YUTAIOT B ONPEAETICHHOW MOCIIEI0BATENFHOCTH: OT IIPOCTOTO K CIOKHOMY (Me-
TWJI, 9TUJI, IPOTIIII U Ap.).

CH, =CH,~CH,-CH, w~erumTuiMeran

PaCCMOTpI/IM Ha3BaHUA HEKOTOPBIX aJIKAHOB 110 3TOMY METOLY:

il
CH, —CH - CH, CH, - C - CH, CH, - CH, - CH - CH,
GH, CH, CH,

TPUMCTHAMETAH TeTpamMeTU/IMETaH JUMETUIIDTUIIMETAH



TEMA 24. Homenknarypa ajkaHoB

CH, ~ CH — CH, - CH, - CH, CH, ~ CH - CH = CH,
CH, CH, CH,
}:[I/IMCTI/IJ'[l'IpOl_H/U'[MeTaH ﬂl/lMCTl/lﬂl/l?)OHpOHl/lﬂMeTaH

ITo Mepe yBenMUYCHHUS YUCIa aTOMOB yIJIepo/a B MOJICKYJE ajKaHa, Ha3BaHUsI
YIJIEBOJIOPOIOB 110 PAI[HOHATBHON HOMEHKIIATYPE BBI3BIBAIOT TPYAHOCTH.
B HacTosmee BpeMs HIMPOKO MpHME-
HSIETCS HAMMEHOBAHHWE BEIIeCTB Mo Meoic- }
OyHapooHoti Homenkaamype (Cucmemamu- MesicdyrapodHas Ho-
yeckas Homenknamypa). B atom cnydae MeHKAamypa 6bl.1a
MEePBbIC YETHIPE MPEACTABUTEINS AJTKAHOB pasabomaua co cmopo-
(MeTaH, 5TaH, mpomnaH, OyTaH) coxpansior | 't Mevwcdynapoonozo
Corsza Teopemuueckoli
UcTopuyeckue HazBaHus. J[is Ha3bIBAHUSA u Mpukaadmod Xumuu
K€ CIeAyIOMMUX IPEACTaBUTEIICH HCHOJIb- (International Union of Pure and
3yIOTCS Tpedeckue (WHOrma JatuHckue) | Applied Chemistry - IUPAC). 9ma op-
yucna. HanpuMep, neHTaH, TeKCaH, remnTaH, 2aHUSAYUA AGAREMCA MENCOYHAPOG-

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

Tak Ha3bBalOT alikaHbl. CormacHo Mex- seujecms. C 1973 2o0a HayuHble op-
JIYHApOJHOM HOMEHKJIaType, BbIIIEIPUBE- eanusayuu 45-mu cmpau aeaswomcs
usneHamu [UPAC.

JIEHHbIE Ha3BaHUS JAIOT IMPEJCTABUTEISIM
HEpa3BETBJIEHHOTO CTPOSHHUS M B Hayajie Ha3BaHWS ajikaHa CTaBAT OYKBY H-
(HOopMmanbHBIH). Hampumep:

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

H-OyTaH H-TEKCaH

ITo MexayHaponHOH HOMEHKIIATYpE aJKaHbl PA3BETBICHHOTO CTPOCHUS HA3bI-
BAaIOT, KaK IMTPOU3BOIHBIC ATKAHOB HEPA3BETBICHHOTO cTpoeHwms. [losTomMy B Ha3Ba-
HUU aJIKaHa Pa3BETBIEHHOTO CTPOCHHS JOJKHO HAWTH OTpaskeHIE Ha3BaHUE HEpaz-
BETBJIEHHOTO aJIKaHa, YUCJIO, MECTO M HAa3BaHWE PaJMKalia B LIEMH ATOH MOJIEKYJIBL.
C >TO#i 1eBbI0 TIPY HAMMEHOBAHUH ATKAaHOB 1O MeXTyHapOIHON HOMEHKIATYPE
MIPHUIEPKUBAIOTCS HIKEYKA3aHHOM TTOCIIeI0BATEILHOCTH.

1. B momekyne ankaHa BBIOMPAIOT CaMy0 JUTMHHYIO YIJIEPOJHYK) Iemb. JTa
1IeNb Ha3bIBACTCH 21asHOU Yenvio. Hampumep:

CH, ~ CH, ~ CH, - CH — CH,~CH,
CH,

Thasnas yeno cocmoum us 6 amomos yenepooa

2. I'maBHas Lenb HyMepyeTces C TOro KOHILA, K KOTOpoMy ONnKe HaXOOUTCS 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 nepson cnyuae nymepayus nposedena npasunvro. Ilomomy umo 6 omauuue om 6mopozo Ciyuast
MEMUNbHBLIL PAOUKAT COCOUHACMCS HE ¢ YemBepmblM, d ¢ mpembum amomom yenepood. To ecmov Hy-
Mepayuio amomog y2nepooa 6e0emcs ¢ moii CmopoHvl, K KOmopou Onudxce paouxal.
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3. CHauasna 1moka3bIBalOT HOMEp aToMa YIIiepoja, K KOTOPOMY MPUCOSTUHEH pa-
JIMKaJI, YUTAIOT Ha3BaHHUE pajinKalia, a 3aTeM Ha3BaHUE [TIaBHOM LeTH.

Howmep atoma yrnepona,
K KOTOpOMY
IPUCOCIMHEH PaIUKAIL

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

CH,
Panukan
(MEeTHIIOBBIH pajiKa)

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

3-memurexcan

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 AmMoOMOM yenepood.

1 2
CH, - CH,

[Ipn HamMeHOBaHWM TaKUX alIKaHOB MOKA3BIBAIOT HOMEP Ka)/IOTO YIIeposa
IJIAaBHOW TENH, C KOTOPBIM COENWHEHBI pagukanbl. OMHAKOBBIE, MTOBTOPSIONIUECS
pajvKaibl B TIIABHOW MU MMOKA3bIBAIOT YnuciaaMu Ju- (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 00EHX CTOPOH HAXOJSATCS,
Pa3HbIEC PaUKAIbI, TO HyMEPAIUIO POBOJISAT C TOM CTOPOHBI, K KOTOPOI OIMKe 11po-
CTOM paJuKal.

6

CH,
CH,— CH, — CH CH CH,
CH, CH,- CH,

Hymepayus 6 nepeom ciyuae nposedena-npasuivHo. Ilomomy umo npocmoti paouxan Memuin
COeOUHEH ¢ Mpemvbum amoMom yanepood.

HpI/I HAa3bIBAHUU TAKHUX AJIKAHOB paJIMKAJIbl HUTAOT B MOPAAKE OT MPOCTOIO K

CII0)KHOMY.
6

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

3-MeTHII-4-dTUITeKCaH



TEMA 2.4. Homenkaarypa ajikaHoB

Eciiu B mi1aBHOM 11enu HaxXOIATCS TPU M 00Jiee pajivKajioB, U JIBa pajlKajia pac-
MOJIO’KEHBI Ha OJIMHAKOBOM PACCTOSHHM ¢ 00EMX CTOPOH, TO HyMEpallHiO0 BEAYT C
TOTO KOHIIA, T/Ie PACIIONIOKEHO OOJbIIE Pa3BETBICHUH.

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
COEOUHEHbI CO BMOPLIM AMOMOM Y2lepood.

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

2,2, 4-TpuMeTHIINeHTaH

C YBCIMYCHUCM YHCJIa paJUKaJIOB B [JIABHOM LCIMKU INPOUCXOIAT 3aTPYAHCHU
BI:I60pa KOHIIA LCIIHh, C KOTPOro CJIACAYCT NPOBOAUTL HYMCpALHIO. Ecimm pa3BETBIIC-
HHUEC yFJ'IepO,I[HOﬁ OCIHU HaXO0OaUuTCsAa C obonx KOHIIOB Ha OAMHAKOBOM PACCTOSAHUU,
TOrJa HyMepanusd BEIETCA C TOTO KOHIIA, KyJ1a onmrke PAa3BCTBJICHUC, KOTOPOEC OIIpe-
JACIIACTCA CyMMOﬁ HOMCPOB aTOMOB YITICpOda, COCAUHAONIUX 3THU paAUKAJIbIL. Iloto-
MYy 4TO, 4EM onmke Pa3BCTBJICHUC, 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 2+4+4+6+7=23

HyM@pauuﬂ 6 nepsom ciydae npoee()el-ta npasuibHo, NOMOMY 4Ymo 6 3mom Ciyvae CyMma HoMepos
anmomoe yZJlepObOS, coe()uHﬂiomuxpa()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-ieATaMeTHIIOKTaH
Ecnu B MOJICKYJIC aJIKaHa BBIACIAIOT IBEC U 60nee CaMbI€ NJIMHHBIC YIJIEPOOHBIC

LIEITH, TO TJIABHOM IIETBI0 OYJIET Ta, B KOTOPOH Oy/eT OO0JIbIIe paiKaios.

CH, - CH, CH, - CH,
CH,~CH - CH CHf CHy CH
CH, CH,-CH-CH, CH, \CH, - CH - CH,
CH, CH,

Bo emopom cayuae evibop enasnoti yenu nposedén npasunsvto. I[lomomy umo 6 nepsom ciyuae
6 enasnoll yenu 08a (00UH MemuI08blll U OOUN UZONPONUTIOBHILL), 80 6MOPOM CyUae 6 2NAGHOU Yenu
umeemcs mpu paouxana (08a MEmuiosbix u 0OUH IMUTIOBHILL).

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

CH,

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

Ilo ..... Ha3eaHue sewjecmsa CH;—CH—CH; - 2- MEMU/ANPONGAH, d NO ...
CH,
HA38aHUE 3MO20 gewjecmaea mpumemuamemaH. H306ymaH seasiemcsi ... amozo
seujecmsa.
MedtcAyHapoOHAsi HOMEHKAAMYpPa; PAYUOHAIbHASI HOMEHKAAMYPA; UCMOPUYeCcKoe HAa38aHue

IIpoeepbme u3yyeHHoe

4

1 Onpe,qe.nHTe HUCTOPpUYECKHE Ha3BaHUSA aJIKaHOB.

1.3TaH 2. eHTaH 3. 2-MeTuJNponaH 4. 6yTaH 5. IUMEeTUIMEeTaH
A)2,5 B) 3,4 02,4 D)3,5 E)1,4
2 PacnosioxxuTe aJKaHbl B IOCJIeA0BaTeIbHOCTH YBeJUYEHHs YUCJIa aTOMOB YIJIepoJa B UX
MoJIeKyJIaX.
1. MeTHJISTUIMETaH 2.2,2 -puMeTUINnponas 3. U30reKcaH
ct,
3, CH,-CH-CH,- C‘H — CH, HasoBuTe ajikaH 110 MexxyHapoHOW HOMEHKJIATYPE.

CH, - CH,

4| CH,-CH - CH, — CH, na3soBHuTe a/IKaH 10 paljiOHa/JIbHOH HOMEHKJIAType.
: 3
CH,
5 | HazoBuTe no MexayHapoHOH HOMEHKJIAType aJjikaH, B 0,2 MOJIIX KOTOPOI'O COAEPKUTCS
12 r yriepoza 1 B MOJIEKyJie UMEEeTCs OIMH TPETHYHBIN aTOM yIIepoAa.
HazoBuTe 1o paljMoHaJbHON HOMEHKJIATYpPe aJKaH, KOTOPbIN MOJy4aloT U3 METHJIITHII-

MeTaHa, 3aMellad OJuH MeTHUJIbHbIH paauKaa U30IPOIMUJI0OBbIM.

7 . Kakue pagykasibl 06pasyroTcs U3 MOJIEKYJIbI 2-MeTHIIOYTaHa, €CJIH IPOUCKOUT PasphIB CBSA3U
c-¢c?
a. METHJI M BTOPUYHBIN OyTHUJ  b.3TWJ M Iponus €. U30MPOIKJ U METHI

8 , BoliestuTe aJiKaHbl 10 CXEMe.

AnkaH
Monexyna cooeporcum Monexyna cooepacum
mMpemuuHblll amom yeneepmusHbIlL amom
Yyenepooa yenepooa
1. TPUMeTUIM30NIPONIUIMETaH 2.2,3-1uMeTUI0yTaH
3. 3-MeTuJI-3-3TUANEeHTaH 4.2,2,4-TpUMeTUITEeKCaH

9 ; Hanmiuure rpaduyeckyio GopMmysy AMMETHASTUIMETAHA.

10, HazoguTe 110 Mex/1yHapo/HOM U paljioHaJbHOM HOMEHK/IAType YIeBo40po/,
06pa30BafHHbIA U306y TUIOBBIM M STHJIOBBIM pajIiKaJaMH.



TEMA 2.5. Haxo:xeHue B Ipupoe M Coco0bl NOJTyYeHHs AJTKAHOB

11| Ecsin B Mosiekyie H-rekcaHa BTOPO# aTOM yr/iepo/ia COeJUHUTh C METUJIbHBIM, A
YeTBEPTBIN aTOM yIJIepo/ia C U30MPOMUIbHBIM PAZUKAIOM, TO MOXKHO JI [TOJTy4eHHOe
Bell[eCTBO Ha3BaTh 2-MeTHJI-4-u3onponuiarekcad? O60CHyHTe CBOH OTBET.

12, Mousiekyna 2,3-guMeTHJINIEHTaHa COAEPXKUT [iBa TPETUUHBIX aToMa yriaepoza. [Ipu
Ha3bIBaHUU 3TOTO aJIKaHa M0 pallMOHAJIbHOW HOMEHKJIAType KaKOH TPETUYHBINA aTOM
yrjaepoja paccMaTpPUBAIOT KaK yIjepo/ MoJieKyJibl MeTaHa?

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

| Z | Ymo npousotidem, ecau najakol pa3pvix/simb 04eHb 3a2psi3HEHHOe, He2ay60-
Koe dHO 60.10ma?

Haxoxnenue B npupojae

JKujkue v TBepbie ajKaHbl B MPUPOJIE BCTPEUAOTCs B coctaBe HeTu. ['a30-
oOpa3HbIe ajKaHbl HAXOJATCS B HE(TH B PACTBOPEHHOM COCTOSIHMM, a TaKkKe HaJ|
HEe(TIHBIM CJI0O€M, 00pa3ysl ra30BbId CJIOW HajJ HUM (MOMYTHBIC HE(PTSHBIC ra3bl).
OCHOBHO# COCTaBHOM YaCThIO MIPUPOIAHOTO Taza sBisieTcst meTaH (80-97%). Mertan
SIBJISICTCSL CAMBIM PACIpOCTPaHEHHBIM B MIPUPOE MPEACIBbHBIM YIIIEBOIOPOIOoM. B
MIPUPOJTHOM ra3e B HEOOJBIIMX KOJIUYSCTBAX COAEPIKATCS 3TaH, MPOIaH, OyTaH.

Hpupoduble UCMOYHUKU AJTIKAHOB A]lKLIHbl, 8)60()}11/@”6 8 Ux cocmae

B ocnosnom CH,, B HEOONBIIKMX KOJIAYECTBAX
C,Hg, CsHg m C4Hy,o

Kunxue, TBEpABIE, a TaKKe ra3000pa3HbIE ATKAHBI,
pacTBOpEHHBIE B HE(PTH

IIpuponHslii ras

Hedts

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

KpaH BOPOHKH

BOPOHKA .:D:

BOaa

Wi, GorateIii
pacTuTeibHBIMU
ocraTKaMi

— ——

[locyay moMeinaroT Ha HECKOJIBKO JHEH B TEmioe Mecto. Ecu OTKpBITH KpaH
BOPOHKH U MOJTHECTH TOPSILIYIO CIUYKY K TPYOKe, TO BbIEJISIOLIUICS ra3 3arOPUTCS.

Kaxoli 2as ebidessiemces u3 nocydwi?
Bcaedeémsue kakozo npoyecca u us yezo obpazyemcs smom 2as?
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Meran siBiIIeTCSI OCHOBHOM COCTaBHOM }
YacThIO OONIOTHBIX ra30B. [lo3ToMy ero Ha-

3BIBAIOT «OOJOTHBEIM Ta3om». B cocrtas 6o- B Anmapkmude nod croem avda  ecmb

JIOTHBIX Ta30B B HEOOJBIIMX KOJIMYECTBAX KpynHble 3a1excu memana. B nepuod onedeHe-
BxoysaT CO, u N,. Ot ra3el 00pa3yrorcst HUSL 2ycmble Jeca 3moil meppumopuu ocma-
Ha JIHE 60HOTa. HpI/I pa3ﬂO)KeHI/II/I paCTI/I— JIUCL NOO /1EOSTHLIMU CAO0SIMU U UX ocmamku,

pas/ziaeasacb ¢ NOMowbo MUKPOOP2AHU3MOS,

TEJBHBIX OCTATKOB 0€3 JI0CTYyIIa KUCIOPOoa
nocmeneHHoO npespamu/1uco 8 MEMAH.

C y4acTHeM aHa3pPOOHBIX OaKTePHIA.

Honyuyenune

B npoMbIIIIEeHHOCTH aJKaHbl B OCHOBHOM BBIIEISAIOT U3 HEYTH U IPUPOTHOTO
rasa, a Tak’K€ Ha OCHOBE CUHTE3-ra3a B IPUCYCTBUU KaTaau3aTopa IOIy4arT CMECh
AJIKaHOB.

nCO + 2n+1)H, —*— C H,, , + nH,0

[NoyueHHast cMech MOXKET OBITH UCTIONb-
30BaHa B KaueCTBE TOIUIMBA (CHHTETUYECKHUH

. B pe3ynbmame KoHgepcuu
OCH3MH) JUIsl IBUTATENICH. DTOT METOl BIIEp-

npupodHozo 2asa (CHy) ¢ 600sHbIM

Bole B 1926 romy oCymecTBUIM HEMEIKHE napom u CO, 06pazyemcsi cuHmes-2as.
yuenbie P.®Ouiep u I Tpormm. CH, +H,0,,, —"—>C0+3H,
B 1aGoparopum ajnkaHbl IOJyYaroT CH, +CO, ——2C0 +2H,
CHEYIOLUIMMH CIIOCO0aMH. Memar mosicro noayqume peaxyueil
1. Tuoponuzom xapbuoa anomurus ¢ 6o- U3 NPOCMbIX 6EUJECMS CyHacmuem kamau-

3amopa HukeAs1 npu memnepamype 500°C.

C+2H, —"—CH,
ALC; + 12H,0 —> 4AI(OH); + 3CH,1 <

001l NOIYHAIOM MEMAH.

2. Meman nonyuarom nymém niasnenus ayemama Hampusi ¢ meepobiM SUOPOK-
cuoom Hampusl.

CH;COONa + NaOH —— CH,? + Na,CO;

3mypea1<z4uio cxemamuiecKu MOICHO npedcmaeumb 6 maxkom guoe:

CH, FCOONa + NaOH) —'—>CH, +Na,CO,

CH, Na,CO?

B 3aBucuMoCTH OT cocTaBa cosei, B3AThIX [JIsl peakiiiii, MOXKHO MOJIydaTh 3TUM
crnocoboM u apyrue ankansl. Hampumep:

CH; — CH, ~ COONa + NaOH —— C,H,t + Na,CO;

3. Ankanwl nonyuarom npu 63aumMo0etcmeuu MOHO2AN02eHONPOU3BOOHbIX ANIKAHOG
(ankunzanoeenudos). ¢ Hampuem.. BiepBble AaHHAs peakiys ObUla OCYIIECTBICHA B
1855 rony ¢paniryzckum xumukom L. A.Bropuem u nassiBaercs peakyueti Biopya.

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



TEMA 2.5. HaxosxaeHne B npupose U cnocodbl NOJy4eHHs AJKAHOB

DTy peakIuio CXeMaTHIeCKH MOJKHO TIPE/ICTABUTh B TAKOM BHUJIE:
CH, - CH,

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

2NaBr

Tano2eHonpou3sodHble aNKaAHO8 A8AHMCSL NPOOYKMAMU, NOYHEHHbIMU 3AMEUeHUeM
amomos 8000poda 8 Mo/eKy/e aJAKaHA Ha AMOMbl 2a/102eHa. B 3agucumocmu om yucaa amo-
MO8 2a/102eHa 8 MOJeKy/le, 2a/102eHONPOU3B00Hble 6bIBAOM MOHO-, u- u m.d. [To MedxcdyHa-
POOHOU HOMEHKAamype UX Ha3bl8aiom Nno 06WenpuHsmsvlM npasuaaM, Kak U aakaHul. Bamo
8peMsi HyMepayur 2/asHol yenu hpogodsim ¢ 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 Ha3eaHUs a/1Ku/12a/102eHUd08 no paquHa./leOIj HOMeHK/1a-
mype. B smom c/yvae cHa4a/a Hassvlearm padukaﬂ, a nNomom 2aJ/102eH.

Br
|
CH,-Cl CH, - CH, -Br CH, - CH - CH,
METHJIXJIOPHJ 3TUIGPOMUL M30NPONUJIGPOMUA
(x10pMeTaH) (6pomMaTan) (2-6pommnponan)

Kak BHHO, IPH B3aUMOJICHCTBUH MOHOTa-
JIOTEHOTIPOM3BOAHBIX AJIKAHOB C HATPUEM IPO-
HCXOIUT y/UTMHEHUE YTIIEPOTHOM IETH U MOy~
YAIOTCS aTKaHbl CHMMETPHYHOTO CTPOCHHUS C
4ETHBIM YHCIIOM aTOMOB YTJIEPOJIA.

A

B cumMmempuyHbIX MONEKYAAX AAKAHA NPU pas-
pouige onpedesenHoli C - C cesiau 06pasyromesi 00uHa-
KoBble paduka/ibl. B cumMmempuyHbIX a1KaHax 00HA
uacme MoAEKy/bl S18A51eMCsl 3ePKATbHbIM  0mpaice-
Huem dpyzotll yacmu.

PCaKI_II/ISI B3aHMOﬂCHCTBHﬂ H30Hp0HHJII>iOI[PII[a C HaTpueM IpOTEKaCT Tak,
KaK ITOKa3aHO HUXKC:

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

CH; — CH—CH —CH,

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

[Ipu B3anMoneicTBUM HATPUSA C ABYMSI Pa3HBIMH aJIKHJITAIOTEHUIAMHU B PE3YyIIb-

Tare PeaKIuy MOMyJaeTCsI CMeCh TPEX Pa3sINIHBIX ATKAHOB.
Rl_ Rl

3R,~X + 6Na +3X—R, —+—— R~R, + 6NaX

- Rz_ Rz

Hanpumep, npu peakuuu cMecr METHIOpOMHIA U STHIOPOMHUIA C HATPUEM 00-
PpasyroTcs ajKaHbl, 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 AIKUNCANOLEHUO0

CH,-Br Br-CH,-CH,

==

CH, - CH, - CH,

\ nponau

Obpazyemcs u3 08YX pasHbIX ANKUIRANO2EHUO08

|

Peaknnto MOXKHO TTOKa3aTh B CIEAYIONIEM BHIE:

—— CH,— CH
3CH, - Br : :

+ 6Na —‘“+—— CH,—CH,-CH, + “6NaBr

3CH, - CH, - Br
L— CH, - CH, - CH) CfI,

Kak BHIHO, B 3TOM CiyJae M3 MOJYYCHHBIX aIKAaHOB B JIBYX MOJIEKYJIax COMEp-
KUTCSI YETHOE, @ B OTHOM MOJIEKYJIe — HEUETHOE YUCIO aTOMOR yRIepo/a.

) 3Haeme au

Ilpu e3aumodelicmsuu cmecu’ MmemuabpomMudd u smuabpomuoa ¢ Memaaauyeckum
HampueMm 8 pesynbmame peakyuu Koau4ecmeo Mo.iell al1KaHo8, 06pa308aHHbIX coeduHe-
HUeM pasHblX paduka/oe; 60/1blUle, Yem KOU4ecmao a/1KaHos, 06pa308aHHbIX CoOeQUHEeHUEM
0duHakosblx paduka.nos. MoabHOE omHOWeEHUEe aAKAHO8 8bl2A510Um NpubAuU3UMeabHO mak
1:2:1 (25%: 50%;25%). Imo mosibHOe coOmHOWeHUe MOXCHO 06BACHUMb, onpedesis yucaa
803MOJCHBIX @ApUaHmos. Illpednosoxcum, ¥mo 8 00HOU KOpoGKe HAX00sIMCSl 08a KPACHbLIX U
dea cuHux wapa. Ecau noouepedHo uz kopobku gvlHUMams no dea wapa, mo noJyvamcs
4 803MONCHBIX 6APUAHMA, NOKA3AHHBIX HUJNCE.




TEMA 2.5. HaxosxaeHune B mpupoze U cnoco0bl MOTy4YeHNns AJTKAHOB

Ecau KpAcCHble wapwvl — MemuJ/ibHble, a CUHUEe Wwdapsl — 3mu/ibHble padum/lbl, mo
no/syvamcs eeujecmed, NOKA3aHHble HUoice:

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

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

VYpaBHeHHE peaKkLUU CMECH ATWIOPOMHUAA W H3OMPONMIOPOMHUIA C HATPUEM
MOXHO HalMCaTh TakK, KaK [TOKa3aHO HIDKE!

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

{ + 6Na —‘+—— CH,~-CH,-CH-CH, + 6NaBr
3CH, - CH-Br |
T CH,
CH,
' —— CH,~CH-CH-CH,
CH, CH,

AN
R4
CH,Cl - CH,Cl ..... aTana, a CH; - CH,Cl - ......
IIpu peakyuu odHO20 a/KU/2a/102eHUOAd C HAMPUEM NOAYYAEMCS] ..... .

Mpu peakyuu 08yx pasHbIX AAKUI20/102eHUJ08 C Hampuem noJyyaemcs
cMecb mpéx anakaHos. O0UH U3 3mux AAKAHOS ...... IMU peakyuu HA3bl8AKMCH..... .

.MOHOZG./IOZEHOHpOU.?GOdHOE,’ aUZQJIOZBHOHPOHSGOaHOE,' peakyus B;opua;
CU.M.Mempll‘lellj aJ/1IKaH,; HECU.M.Mempu‘lell‘l/ a/1KaH

i IIpoeepbme u3zyyeHHoe

1 Kakoii askaH sIBJIIeTCSI OCHOBHON COCTaBHOM 4acTbl0 NPUPOJHOIG rasa?

2 OmnpepenuTe anKaH, 06pa3yoOLINICT B pe3ysibTaTe B3aHMOJAEUCTBUSA COJM
CH; - CH, - COONa c NaOH.

HW3MeHsteTCs 1M TUGPU/IHOE COCTOSIHHME aTOMOB YI/Iepo/ia BO BPeMs M0JIy4eH s alKaHOB?
O6'bsICHUTE 3TO HAa IPUMEDE.

4  Jlng xaopataHa u 1,2-quxJiopaTaHa BJAATCSA 0AUMHAKOBBIMU:
1. Yucno aToMOB B MOJIEKYJIE
2. Yucsio mosIsIpHbIX KOBaJIEHTHBIX CBsA3EN
3.Yucs0 aToMOB BoA0pOjiA
A) Tosbko 1 B) TosnbKO 2 C) Tossko 3 D)1,2 E)1,3

5 | CKOJIbKO JIUTPOB/(H.y.) ra3a 06pa3yeTcs NpU MOJHOM FMJiposin3e 72 T KapOou/Ja aJlloOMUHUS
c BOZI0N?
A)11,2 B) 22,4 C) 44,8 D) 33,6 E) 56
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KonunuectBo mMoneit MoHOOpoMo- | Macca (T) asikana, noiydeHHoro | Yucio c-cBsizeii B
MPOM3BOAHOTIO AJKaHa B peakiuu ¢ Na MOJIEKYJIC aJIKaHa

0,1 2,9 n

OnpegenurTe n.

7, OnpefenuTe aJKUJIbHBIA pajuKal, 06pa3oBaHHbIN pa3peiBoM C - Cl cBsi3u B MosieKysie

1-xy10p-2-MeTu/IponaHa.
/{ Toy4aeTcs }—{ }

He nonyqaercx}—{ }

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

IIpu B3oumoneicTBUM

Ankan OTHOTO aJIKWJIraJIOT€CHHU1a

¢ Na no peakuuu Bropua

1. 2-MeTU6yTaH 2. H-6yTaH 3.2,3-1uMeTUI0yTaH
4. nponan 5. 2-MeTumpomnaH

@ Kak MOXKHO CHHTE3UpPOBaTh M0 peakiyu Biopla, ajKaH MoJly4eHHbIN B3aUMOIeCTBHEM
comi CH, — (‘IH — CH, - COONa u NaOH?
CH,
10, Hanumwure rpadpuyeckre GpopMyJibl aJIKaHOB, IIOJyYeHHBIX JelicTBUeM Na Ha cMechb
NPONUJIXJIOPH/IA U U30IPOIUIXIOPU/A.

m U3 cMecu Kakux AJIKWJIXJIOPUZIOB 1O peaKIun B}opua MOXKHO INOJIYYHUTb Z,Z—AI/IMeTI/IJIl'IpO-
nan? Hanumure COOTBETCTBYIOILlee YpaBHEHHE peaKIUH.

12, HanuuuTe 1 Ha30BHUTe U30MePbI BeleCTBa, cocTaB KOToporo CsHeCl,.

Tema 2 .6. du3nyecKkue 1 XUMHYECKHEe CBOMCTBA a/IKAHOB

g X0/IOAUNIbHUKN H  KOHAUIMO-

Hephl 3al0JIHSAIOT a3oM, KOTOPbIH

SIBJISIETCS OXJIAXK/AAIOLIUM BellleCTBOM.

B nyHKTax, KOTOphle He obecneye-

Hbl NPUPOAHBIM TIa30M, MO0Jb3YHTCS

KUJKUM TOIUIMBOM B CTaJIbHBIX 6aJl-

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

Kak bl dymaeme, kakumu o6wumu
yepmamu ob6siadarom amu eeujecmed
(oxnadumens u scudkoe monaueo)?

duznueckue cBoiicTBa

AnkaHBI — 9TO OCCIIBETHBIC, HEPACTBOPUMEIC B Boje BemiecTBa. OHH XOPOIIO
PAacCTBOPSIIOTCS B OPraHUICCKUX PACTBOPUTEISIX (OEH30II, TOIYOJ, OCH3UH U T.11.). | a-
3000pa3HEIe ¥ TBEP/IbIC aJIKaHbI HE UMEIOT 3a1axa, a JXHJIKAE allkaHbl HMEIOT 3amax,
MOXOKUH Ha 3arax OCH3MHA.
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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 t/em® p = 0,546 t/cm® p = 0,582 r/cm?

CH, - CH - CH,
CH; - CH, - CH, - CH; |
CH,
th'L = 095 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,
tim, = 36,1 °C tom, = 27,9 °C
p = 0,626 r/cm? p = 0,620 r/cm?

OcHosblgasicb Ha daHHOU UH@opMayuu, onpedeaume, KAKUE 3aKOHOMePHOCMU
MOJCHO yKa3amv 0151 usuveckux ceolicme a/akaHos?

Kak usmeHsiemcsi n1omHocms U memMnepamypa KuneHusi aiKaHo8 ¢ y8eauveHu-
eM UX OMHOCUMe/NbHOU MOJAeKYASPHOU Maccwl?

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

Kak ModicHO 06B5cHUMb 3aKOHOMEpHOCMU (hu3U4eckux ceolicme aaKaHos?

[TepBhie YeThIpe MPEACTABUTEIS AIKAHOB — ra3bl (H.Y.), HEPa3BETBIEHHBIC aIKaHbI
Cs—C5— XUIKOCTH TIPH OOBIYHBIX YCIOBHSIX, a CICIYIOIINE TOMOJIOTH HaXOMATCS
B TBEPIAOM COCTOSIHUU. AJIKaHbI B TBEPIOM COCTOSIHUM O0Pa3yHT MOJICKYJISIPHYIO
KpUCTATMUECKyI0 pemérky. [Iponan u OyTaH 1oj| JaBICHUEM JICIKO CHKIDKAIOTCS.

B nyHKTax, He o6ecrnedyeHHbIX IPUPOJHBIM I'A30M, KaK TOIUIMBO MCIOJB3YIOT MpOoNaH-6yTa-
HOBYIO CMech. Mcrio/ib30BaHue [IpolaHa ¥ 6yTaHa B 3THUX LIEJIAX BLIFOAHO TeM, YTO OHH JIETKO CKHU-
JKAIOTCSA. JTH rasbl 10/, BBICOKUM [JaBJIEHHEM IIEPEXO/AT B ¥UKOE COCTOSTHUE, UMH HAIOJHAOT
crieiMasibHble GaslJIOHBI U IEPEBO3SAT B TaKOM BUJe. B GaioHe Hafl »kuKo# dasoil o6pasyeTcs
HacbllleHHbIN nap. Korzja oTKpbIBalOT kpaH 6asljloHa, I'a3 BBIXOAUT, U JjIs 06pa3oBaHMsl HAChI-
IL[EHHOT0 [Tapa BeIeCcTBa ePEXOAAT U3 MUKOH $askl B ra3oByto Gpasy. TaKUM 06pa3oM, KHUKOe
TOILIMBO IIOCTENEHHO NpeBpallaeTcs B raz006pasHoe. CMech, COCTOsAIAsA U3 NponaHa v OyTaHa,
TaKKe UCHOJIb3YeTCsI B Ka4eCTBe rOpPYero /il aBTOMOGHIIeH.

[IpeAcTaBUTENN QIKAHOB, HAXOASIMECS B XKUJIKOM COCTOSIHUH (B OCHOBHOM C; — Ci5) BXOAAT
B COCTaB MOTOPHOT'O TOIIMBA. HeKoTOpble asKaHbI (B OCHOBHOM IEHTaH, 'eKCaH, refnTad 1 Jp.)
UCHOJIBb3YIOT KAK PACTBOPUTEJIN B JIaBOPAaTOPUAX U NPOU3BO/JCTBEHHBIX OTPAC/AX (/I IAKOB U
Kpacok): AJIKaHbL € 6OJILIIOM MOJIEKY/ISIPHOM Maccod HUCMOJIb3YIOT B MPOU3BO/JCTBE CUHTE-
TUYECKUX XKUPOB U CMA309HbIX MaceJl.
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Hwmxe B Tabnuiie mpuBeneHs! (U3nYecKne CBOWCTBA HEKOTOPHIX HEPa3BETBIIEH-
HBIX aJIKaHOB.

OTHOCHTEIIbHAS ArperatHoe cocTosiHue | Temmeparypa
. [LnoTHOCTD,
Hazsanue MOJIEKYIISIpHASI MIPU KOMHATHOM KHUIICHUS, 3 orne
o r/em® (20°C)
Macca TeMIieparype C
Mertan 16 ras -161,6 0,424
DTan 30 ras — 88,5 0,546
[Iponan 44 ras —422 0,582
n-byTtan 58 ras -0,5 0,622
n-Ilenran 72 SKHIKOCTD 36,1 0,626
n-I'excan 86 JKUJIKOCTh 68,7 0,659
n-I'errran 100 JKHIKOCTD 98,4 0,684
H-OKTaH 114 JKHUJIKOCTh 125,7 0,703
n-Houan 128 JKUIKOCTD 150,8 0,718
H-Jlexan 142 JKUIKOCTD 174,1 0,730

Kax BugHO M3 TabaMIBI, C yBEIUYCHH-

€M YHuCJIa aTOMOB yriiepoja (OTHOCHUTEINb- )
HOM MOJIEKYJIIPHOW MacChl) YBEIMUNBACTCS
TeMIlepaTypa KUIICHUs U INIOTHOCTh HEpas-
BETBJIEHHBIX ajkaHoB. HecMmoTps Ha onu-
HaKOBYH) MOJIEKYJISIDHYIO MacCy M30MEpOB,
OHM OTIHYAIOTCA (PU3NYECKUMHU CBOWMCTBA-
MHU. Y HM30MEpHBIX aJKaHOB TeMIleparypa
KUIIEHUS U INIOTHOCTh HEPA3BETBIEHHOTO AJIKAHA BBILIE [10 CPABHEHUIO C Pa3BET-
BIEHHBIM aikaHoM. C yBeIMUYEHUEM Pa3BETBICHHS 3TH CBOWCTBA CTAHOBATCS €Il
cnabee. [IpuunHON 3TOTO SIBIISIETCS] pazHOOOpa3Hasl yIakoBKa MOJIEKYI B U30MEp-
HBIX BEUIECTBAX, U II03TOMY €CTh Pa3HMIIA B CHJIAX MEKMOJIEKYIIPHOIO IPUTSIKE-
HUs. B pa3BeTBIEHHBIX ajKaHaX (HaIpuMep, N300yTaH) MEXMOICKYISIPHBIC CHITBI
NPUTSDKEHUS CPABHUTENFHO MEHBIIIE, YeM Y Hepa3BeTBIEHHBIX (H-0yTaH). IToaTomy
TeMIIepaTypa KUMEHMS U IJIOTHOCTh y Pa3BETBIEHHBIX AJIKAHOB HIXKE IO CpaBHe-
HUIO C COOTBETCTBYIOLUIMMU HOPMAJIbHBIMU aJIKaHAMH.

AJKaHbI 0Ka3bIBAIOT BpeJHOEe BO3-
,C[eﬁCTBPIe Ha [AbIXaTe€JIbHY0 CUCTEMY
U KOXXHBIN IOKpPOB. Briciine asnkaHbl
O4€Hb OIlaCHBbI Jid OpraHru3Ma.

somep TeMr[epaT};pa HJ'IOTHOSCTL,
kunenus, °C r/cm
H-bytan —0,5 0,622
N3obyTain - 11,7 0,604

XumMuyecKkne CBOMCTBA

o i ——
o af
PacTBOD, B KOTOPOM IIpH ONpe/iEIEHHOM TeMIlepaType PaCTBOPUMOE BEIECTBO

| 6oJiee He crOCOGHO PacTBOPSATHCS, HA3bIBAIOT HACHIIIEHHBIM pacTBOpoM. Koaddu-
[MeHT PAaCTBOPMMOCTH IOBAPEHHOU COJIU B BOJIE IPU KOMHATHOW TeMIlepaType




TEMA 2.6. duznyeckne 1 XUMHYECKHE CBOMCTBA AJIKAHOB

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

C kakumu ux ceolicmeamu 3mo ces3aHo?

Kakumu ceolicmeamu noxoxcu HacblujeHHble 8ewjecmaa U HacblweHHble pacmaopbl?

Bce cBsi3u B MoOJIeKyax ajikaHa 00pa3oBaHbl ¢ y4acTHeM sp° THOPUIHBIX OpOUTa-
JIel aToMa yIieposia, 1 1Mo 3TOH MpUIHHE TIOTyYeHHBIC BENIESCTBA 001a1af0T MIPOIHOM
CBSI3bI0 M MAJION aKTMBHOCTBIO MPU OOBIYHBIX YCIOBHSAX. DTH BEIIECTBAa HA3bIBAIOT
napagunamu (nam. «parrum affinis» — manroakmusnuiii). V13-3a NCTIOTB30BaHUS BCEX
BaJICHTHBIX BO3MO)KHOCTEH aToma yriepoja MpyH XUMHUYECKHX PEaKIUsAX ajJKaHbl HE
MIPUCOCAUHSIOT JPYTHe aTOMbI HJIM TPYIIIBEI aTOMOB. BOT moueMy 3TH yIiIeBOIOPOIbI
HE CIIOCOOHBI K PEaKIUsIM MPUCOCTUHECHUS ¥ HA3bIBAIOTCS NPeOenbHbIMU (HACHIU eH-
Hoimu) yenesooopooamu. OIHAKO TIPH OTIPEICIICHHBIX YCIOBHIX B MOJICKYJIaX ajTkaHa
npoucxoaut pa3peiB C — C u C — H cBs3eit, u OHU BCTYTIAIOT B PEaKIIUN 3aMEIICHUS,
OKHCJICHUS, Pa3JIOKECHUSI 1 U30MEPU3AITHH.

Peakunu 3amemenns. Peaknuy ankaHoB ¢ rajJoreHaMu IPOTEKAlOT C pa3pbl-
BoM C — H cB#3u, ¢ 3aMelieHreM aTOMOB BOJIOPOla aTOMaMM TaJIOT€HOB U B pe-
3ynbTaTe 00pa3yloTCs rajJoreHONPOU3BOIHbIC aTKaHOB. [Ipy B3anMoeiHcTBUN BTOpa
C aJIKaHAMH PeaKius MPOTEKaeT PU OOBIYHBIX YCIOBHSX CO B3pbIBOM. [lon Bo3eii-
CTBHEM CBETa U TEMIIepaTyphl aJIKaHbl PearupyioT ¢ XJopoM 1 OpoMoM. B TemHoTE
9TH PeaKkIiy HE MPOTEKAIOT.

CH, +Cl, ' 5 CH,CI + HCI
XJI0OpMETaH

[Tpu 1OCTaTOYHOM KOJIMYECTBE XJIOPA ATOMBI BOIOPO/IA TIOCTEICHHO 3aMEIatoTCs
aTOMaMHU XJIOpa, U B PEaKIHOHHOMI cpejie 00pa3yeTcsi CMeCh TaJloreHONPOU3BOTHBIX.

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

25 25 25 25

CH, —<lv 5 CH,Cl—< , CH,Cl, —Suly CHCL, —S2iv sy @,
XJIOpMETaH JIMXJIOpMETaH TPUXIJIOPMETAH TETpaxaopMeTan

ATOMBI BOIOPO/1a B MOJIEKYJIAaX aJIKMIITAJIOT€HU1a 3aMEIal0TCsl TAJIOI€HOM JIeTye,
YeM B COOTBETCTBYIOIIEM allkaHe. DTO OOBICHSIETCS B3aUMHBIM BIHSHHEM ATOMOB
B MoJiekyie. Hanpumep, paccMoTpum 310 B3aumosiusaHue B monekyine CH;Cl. YV aro-
Ma XJIOpa JIEKTPOOTPHULIATEIBHOCTD OOJIbIIIe, YeM y atoma yriepoia: [loatomy aiek-
TpoHHas WIOTHOCTh C — Cl ¢Bsi3u cMerieHa B CTOPOHY aToMa XJiopa, W BCJICICTBHE
3TOTO aTOM XJIOpa MPUOOPETET YaCTUYHBIN OTPULATEIILHBIN 3apsi, a aToM yriepona
— YaCTUYHBIN NOJIOKUTENBHBIN 3apsi/l.

He s+ &-
H}C—Cl
H

B cBoro ouepenp, anexTponHas mioTHOcTh C — H cBs3eit cMemaeTcst B CTOpO-
Hy aTtoma yriepoza. B pe3ymbrare aToMbl BOJOPOAA B MOJIEKYJIE OKa3bIBAIOTCS MEHEE
MIPOYHO CBSI3aHHEIMH € aTOMOM YTJIEpPOa U JIETYe 3aMeMIaroTCA.

XJI0pUpOBaHNE AJTKAHOB HAYMHACTCS ¢ 00pa30BaHUs CBOOOMHBIX paankaios. [Ipu
MTOTJIONIEHNH CBETOBOH JHEPTHH B MOJIEKYJIE XJIOpA MPOUCXOAUT TOMOIHTHYECKUI
pa3pbIB CBA3M C 00pa30BaHUEM JBYX aTOMOB XJIOpA.
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. hv
clfcl =5 ¢l + ¢l
OO0pa3oBaHHbBIC aTOMBI XJIOpA HA BHEIIHEM YHEPIeTHUYECKOM YPOBHE MMEIOT HE-

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

cs1 monexymna HCL

i !
H—Clj—H +-Cl —> H—CI' + H-CI
H H

MexaHu3M 3THX PeakLuil Ha3bIBAIOT C60000HOPAOUKATLHBIM Mexanusmom. Bpe-
Msl CYIIECTBOBAHHUsI CBOOOIHOTO METUIIBHOTO pajuKana coctasisieT 8107 cekyH/bI.
MertuibHbIA pajivKall pearupyer ¢ Apyro MOJIEKYJION XJ10pa, HPOUCXOAUT ITOMOJIU-
tnyeckuii paspsiB Cl — Cl cBsa3u. B pesynbrare, o0pasyeTcss METHIIXJIOPU U CHOBA
paznuKai xjopa.

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

B ob6mem, peakuuu, B pe3yabrare KOTo-
PBIX TPOKMCXOHUT IIETh MOCIEA0BATEIBHBIX A

MIPEBPALLCHUN, HA3bIBAIOTCS YEenHbIMU ped-

. Peaxyusi 8odopoda c xsn0pom modice
kyusmu. TIpu LENHBIX PEAKIMAX KaKIbIi npomekaem no c80600HOPAOUKANLHOMY
paaukan, oOpasys APYrou pajaukan, cam Mexanusmy. LlenHvie peakyuu npomekarom
HpeBpamaeTC;{ B MOJIeKyJ'ISIpHoe BEIIECTBO. 8 mpex cmaousix: 06pa30€aHue dKmueHozo
Peakiust mpoaoskaeTcs 3a cueT oOpa3oBa- YeHmpa, pocm yenu  oGpeI6 yenu.

Obpasosanue Pocm O6puis
HUA HOBOI'O paﬂHKaﬂa aKmueHo20 yenmpa yenu yenu
\ 1] I 1
. o v 2 +H, ° +Cl, > +1]
Cl+CH, —>HC1+CH3—’—I Cl, == Cl =g~ A =g~ C1 =" HC]
+ KoHeuHoe ypasHeHue peakyuu:
CH, + Cl, —CH,CI+CI H, +€1, — 2HC1

B pa3paboTke T€OpuM HEHHBIX PeaKIIHii
OOJIBIIYIO POJIH CHITPANIN TPY/BI aKaIeMUKa
H.H. Ceménora.

YpaBHEHUS peaKkuii MOJHOTO XJIOPUPO-
BAHMS METaHA U 9TaHa MOKa3aHbl HIDKE:

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

CeménoB Hukosaii HukosaeBud K o o
(1896-1986) aK BUJIHO U3 YpaBHCHHUU peaKIMH, YHC-

Pycckuil yeHbIil. JIO 3aMEIEHHBIX aTOMOB BOJOPOJA U YHUCIIO
Jlaypeat Ho6e/ieBckoii npemun. Pas- O6pa30BaHHBIX MOJICKYII HCI PaBHO YHCILY
paboTas TEoPHH EMTHBIX peaKiuii u MOJIEKYJ TajoreHa, BCTYIUBIIEIO B pEak-

TEIMJIOBOI'O B3PblBa U FOPEHUs 1HIO ¢ MOIEKYIIOi aTKana
rasoBbIX 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 SBJISAIOTCS
XOPOLIXMH PACTBOPUTE/ISIMU XKUPOB U cMOJL [10/1b3ysICb STUMU CBOMCTBAMH, TeTPaxJIOpMeTaH HalléJl
NpUMeHeHHe B XUMUYEeCKOM YHUCTKe [JIs1 BbIBeJeHHs MsATeH. Ero Takke MCHO/B3YIOT MPH TYLIEHUH
orusi. OH HaXOUTCsI B )KU/IKOM COCTOSTHUY U Heroplod. [Ipy CONpUKOCHOBEHHH C IIJIaMEHEM IOIJIOIIa-
€T TEIUIOTY U UclapsieTcs (OX/IKAAET TOPSILIYI0 IOBEPXHOCTD). [lapbl TeTpax/opMeTaHa TshKeslee BO3-
JlyXa U, oce/jasi Ha TIOBEXHOCTH IJIAMEHH, IPEI0TBPAILAIT JOCTYI KUCI0poAa K Hemy. Ho pu BbICOKO#M
TeMIepaType MOXKeT 06pa30BaThCsl OTpaBJIsiiollee BelecTBo ¢pocreH. PocreH mpu 06bIYHBIX YCIOBUIX
razoo6pasHoe BelecTBo ¢ coctaBoM COCl,. O6s1aiaeT yaynIMBbIM A€HCTBHEM U 3al1aXOM THUJIOHN Tpa-
Bbl. Bo BpeMmst [TepBoit MUpOBO#i BOHHBI GbLT HCII0JIb30BaH KaK XMMUUYeCKoe opy»xHe. [oaToMy pH Tyite-
HUMU OTHSI B 3aKPBIThIX NIOMELeHUAX [10/1b30BaThCs TETPAxXJIOPMETAaHOM Helle/1ecoo6pa3Ho. X10pMeTaH
ra3006pa3HOe BeLIECTBO, 0/ JaBJeHHeM JIETKO MIEPEXOUT B KHUJKOE cocTosiHUe. [IpH ero ucnapeHuu
HOIVIALAETCS] MHOTO TelJIa. Barogapst 3ToMy CBOMCTBY €ro paHblile HCI0/Ib30BaJI B OXJIaJUTebHBIX
crcreMax. U3-3a sJOBUTOCTH 1 TOPIOYECTH OTPAaHUYM/IM €ro IPpUMeHeHNe KakK OxX/1aAuTess. B Hacros-
1[ee BpeMsi B OX/IaZINTEIbHBIX YCTAHOBKAX (XOJIOJU/IbHUKH, KOHAUIIMOHEPHI) B KAYECTBE OX/IaJUTE/IbHO-
0 areHTa UCIoJIb3YI0T GpeoHbl. PPeoHbI - ITO TEXHUYECKOe Ha3BaHHE raJIOreHONPOU3BOJHBIX a/IKAHOB
(B ocHOBHOM, MeTaHa ¥ 3TaHa). Hanpumep: CF5Cl - Tpudropxinopmeran, CH,FCl - dTopxsiopmeraH u T.1.
®peoHb! TPU 0GBIYHBIX YCJIOBHUSX [A3006pa3HbIe BELECTBA, 10/} BHICOKUM JIaBJIeHUEM CXKIDKAIOTCS U Ha-
HOJIHAIOTCS B OX/IaJiUJIbHbIe cucTeMbl. [0/ AeficTBHEM TellIa OKpY»Kalollel cpe/ibl OHU JIETKO HCIapsi-
I0TCSI ¥ CIIOCOGCTBYIOT MOIVIOIEHHUIO TEIVIOThL. 3aTeM, 3a CYET CKATUsI IEPEXOAST B XKUAKOE COCTOSHUE,
Y TEIJIOTA BbIJIEJISIETCS B OKPYKaILyIo cpeny. PpeoHbl, cofepkaliye XJI0p U 6poM, pa3pyLialoT 030H.
OJiHOH 13 MPUYMH 06Pa30BAHMUS 030HOBBIX JbIP U YMEHbIIEHHUs TOJIIHMHBI 030HOBOTO CJIOSI SIBJISIETCS
3arpsisHeHHe aTMocdepbl GpeoHaMu.

Momonpoussognoe metana CHI; (Hog0dopm) Hcro/b3yeTcsa B MeJIMIMHE KaK aHTHCENTHK, AHTH-
CENTHUYECKUE BellleCTBa HAHOCST HA OTKPBIThIE PaHbl, TaK KaK OHU IPEJOXPAHSIOT PaHbl OT THUEHHS.

SIBTsisIch TACCUBHBIMU IIPH OOBIYHBIX YCIOBHUSIX aJIKaHbl HE PearupyroT Jaske ¢ KOH-
HEHTPHUPOBAHHBIMU KUCIIOTAMU. Ho oA JaBJICHUEM U IIPpHU HArp€BaHWU aJIKaHbl BCTY-
MaroT B PEaKivIo 3aMelIeHHs ¢ pa30aBIeHHON a30THOW KucioTol. [Ipu mporekaHmm
9TOM peakuuy aToM BOJOPOa B MOJIEKYJIE allkaHa 3amernaeTcst HuTporpynmnoi (—NO,).

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

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

Peakuun ropenusi u okucjaeHust. [Ipyn 0OBIYHBIX yCTIOBUSX aJKaHbI HE BCTYIIA-
0T B PEAKIHUIO C KHCIOpoaoM. Ho mpu HarpeBaHHU OHM TOPAT, 00pPasys YIIICKUCIIbINA
ra3 M BOIy (IIOJHOE OKHCIIEHHE).

CH, +20,——CO, +2H,0 + 880 x/lx

IIpu HegocTaTKe KUCIOPO/Ia POUCKOAUT HEHOIHOE CTOpaHUE METaHa, U B Pe3yJib-
Tare oOpasyeTcs sIOBUTHIM YrapHBIN Fa3 WK YITIEpo. (caxa):
2CH, +30,—>2CO+4H,0+Q
CH,+0,——C+2H,0+Q
OO01ee ypaBHEHNE FOPEHHNS AJIKAHOB MOJKHO BBIPA3UTh B HIDKEYKa3aHHOM BH/IE:

+
QW B+ %02 — 5 nCO, + (n+1H,0

n+2




II PA3JEJI MNPEJEJBHBIE AIMGATUYECKHUE YITIEBOJAOPOIbI

A

AJKaHBI ABJISIOTCSA JlellI€BbIM UCTOYHMKOM TOIIMBA. [IpUpOIHBIN ra3 MCMoJIb3yeTcsl KaK TOIJIH-
BO B GBITY ¥ KOTeJIbHSX. [I0 CpaBHEHMIO € APYTHUM BH/IOM OPraHHUYECKOTr0 TOIJIMBA, TPAHCIIOPTHPOB-
Ka W IIpYMeHeHHe IPUPOHOro ra3a siB/IseTcsl 04eHb BbITOAHOM. [lo cpaBHeHHIO ¢ APYTHMH BUAAMU
OpraHMYecKoro TOIJIMBA, IPY FOPEHUH NPHUPOJHOrO ra3a Nosy4aeTcs Majo BpeJJHbIX BeILEeCTB, T.e.
MPYPOJHBIN a3 SBJAETCS CAaMbIM YUCTBIM 3KOJIOTMYECKUM TOIIJIMBOM CPeJH APYTUX BU/I0B OPraHHU-
YecKoro TomJIMBa. Bo BpeMst McIo/Ib30BaHMsI TPUPOAHOTO ra3a Ha/lo COBJII0AATh OCTOPOXKHOCTD. [Ipn
HaKOIJIEHUH r'a3a B 3/1aHHsX, B 3aBOJICKUX KOTEJIbHSAX, B LIIaXTax OT He60,IbLION HCKPBI MeTaH 3aropa-
€eTCs1 CO B3PbIBOM. /J/1s1 Tpe/IOTBpAllleH s 3TOTO SIBJIEHUS B IIaXTax UCIO/b3YIOT CUJIbHbIE BEHTUJIA-
LIUOHHbBIE CUCTEMBL.

B 3aBucumotu ot BHJIa KaTajIn3aTopa IMpUu HCIIOJIHOM OKHUCJICHHU AJIKAHOB IIOJIY-

YaroT PAa3JIMYHBIC BEIICCTBA.
2CH, + 0, —%1 52CH,OH

ME€TaHOJT

CH, + 0, —%1 5 HCHO +H,0

(opmansaerug

2CH, +30, 5 JHCOOH +2H,0

MypaBbUHAs KHCJIOTa

2C,H,, + 50, —451 5 4CH,COOH + 2H,0

YKCyCHast KHCIIOTa

Peakuuu paznoxenust

a) Kpexumne. 1lpn BBICOKOW Temmepa- B sasucumocmu om memnepamypo

TYpe HPOUCXOIHUT PA3JIOKEHNE (KPEKUHT) pazjoxceHue Memana npoucxodum no-
aJIKaHoB. B pesynbraTe peakiuu moayya- pasHomy.
0
€TCSI CMECh MPEACITBbHBIX U HEMPEASTBHBIX 2CH, - Ssw'Cmr oy L op
YTri€BOAOPOI0B. STHIICH
1>1000 °C
b s CH, —=1"' ¢4 2H,
C,H,, C,Hg+C,H, 00
2CH, —**>C,H,+3H,
CH, t*_. C,H, +C,H, € F'TD R

b) JJecuopuposanue. B pesynbrare 3TUX peakMid IPOUCXOIUT OTIIEIICHUE BOAO-
pozma OT MOJIEKYJIBI ankaHa. JlernipupoBaHue NPOTEKAET IPH BHICOKOH TEMIIEpaType
U B IPUCYTCTBUM KaTanau3aTopa:

t, Karn

U CH2: CH2+ H2

Peaxuuu m3omepusausiu. Harperanue ajkaHoB ¢ y9acTHEM KaTaln3aropa CTaHO-
BUTCSI IPUUNHON M3MEHEHUS CTPYKTYpBI'MoneKybl (HaunHas ¢ C,H,o). Hanpumep, npu
HarpeBaHuM OyTaHa B IPUCYTCTBUU KATAIN3ATOPA XJIOPHUIA ATIOMHHUS OH MOJIBEpraeTcs
N30MEpU3aLK K IIPEBPAILAeTCs B N300y TaH.

CH,—CH,- CH,- CH, 2% CH,- CH - CH,
H-OyTaH CH3

n300yTaH




TEMA 2.6. duznyeckne 1 XUMHYECKHE CBOIICTBA aJIKAHOB

7

AnkaHbl, B MOJIEKYJIaX KOTOpPBIX cojexxaTcs 1 + 4 aToMa yrjiepoja - ....., Hepas-
BETBJIEHHbBIE aJIKaHbI, cofiepxkaiue 5 + 15 aToMoB yriiepoza ...., a ajIkaHbl, CoJiep-
»amue 16 u 6oJiee aTOMOB yIVIepo/a HAXOASITCA B ..... COCTOSIHUM.

AnkaHbl fIBJSIOTCS NpeJle/IbHbIMU YIJIEBOAOPOJAAMHU M MO3TOMY [Jisi HUX He
XapaKTEepPHbl peaKLUH...... [Jisd aJlKaHOB peaKIMU C XJIOPOM SIBJISIETCS peaKUsAMU
<o . JTU PEAKLMU ABJISIOTCSA ... U NPOTEKAIOT MO ...... Peakiiuy, B pe3ysibTaTe KOTO-
PBIX OT MOJIEKYJ OTILEIJISAeTCH BOLOPOJ, HAa3bIBAIOTCA pPEaKLUAMHU..... .

[TonyyeHne MeTaHoOJIa U3 MeTaHa NIPU HarpeBaHUU B NPUCYCTBUHU KaTa/IU3aTO-
pa gaBJdeTcs, ...., a NOJyYeHUe 3TUJEeHA U3 MeTaHa — peaKLUen ...

ByTan, B oT/iMuMe OT MeTaHa, 3TaHa U IpollaHa, NOJBepraeTcs..... .
meepdblil; KHcudkull ; 2a3; YyenHas peakyus; 3ameujeHue; coeduHeHue; OKUC/AeHue;
passiodxceHue; de2udpupo8aHue; c80600HOPAOUKANbHBIU MEXAHUZM; U30MepU3ayusl

S

Ilpoeepbme u3yueHHoe

1 Or[pez[eJmTe nocjie0BaTEeJIbHOCTb BO3PACTAHUA TEMIIEpaTypPbl KUIIEHUA aJ/IKAHOB.
I.CH;— CH,—CH,—CH; 1L CH;—CH,— CH; lIL CH, ~ CH — CH,
CH,

2 Onpegenute GopMys1y OpraHHueCcKOoro BellecTBa U YUC/I0 MOJIEKYJT XJIOPOBOJIOPOAA, TOJTY-
YeHHbIX IPY B3aUMO/IEHCTBUM OJJHOM MOJIEKYJIbI IPOTIAaHa C IIECTbI0 MOJIEKYJIAaMU XJIOpa.

3 | Kak ONbITHBIM MYTEM MOXKHO OTJIMYUTb METaH OT Bogopoja’?
4 | YeM 0T/IMYAIOTCS PEaKIMH XJIOPA C METAHOM U C BOZLOPOJ0M?

A) IlpoTekaeT 1o cBOGOAHOPAAUKATLHOMY MEXaHU3MY
B) [IpoTekaeT 6e3 N3MeHeHUs KOJIMYeCTBa MOJIeH
C) fIBnsieTcs peakuueil 3aMelieHUs

D) IMosiy4aeTcs XJ10pOBOAOPOJ,

E) [IpoTekaeT npu OCBeLeHUH

5 ' CkoJIbKO TemnoThl (k%) BbIEAUTCs IpU NoJHOM cropannu 200 i (f.y.) rasoBoi cmecy,
coctosulelt (mo 06vémy) u3 89,6% meTtaHa, 4% yriekucsaororasau 6,4% azora (TemsoTa
cropanus MeTaHa 880 k/[»x/ MoJb)?

06bém MeTaHa | Ywuciao Moseld xsopa, HE06X0JUMOTO
(u.y.), uTp JUIS IOJTHOTO XJIOPUPOBAHUS
4,48 X
Onpefenure X.
A)1 B) 0,1 00,2 D) 0,8 E) 0,4

obpazyeT Oi1HO
MOHOXJIOPIIPOU3BOTHOC
o0pasyeT aBa pa3HbIX
MOHOXJIOPIIPOU3BOIAHBIX

BeipennTe ajikaHbl 110 CXeMe.
1.3Tan 2. nponan 3. 2-MeTuJIIponaH 4. 2,2-[MMeTU/NpOonaH

Kaxoit ankan npu
PeaKIUU XIOPUPOBAHUS




11 PA3JIEJT MNPEJEJBbHBIE AIMGATUYECKHUE YITIEBOJOPObI

BelgiesinTe peakuuu 1o cxeme.

1. XnopupoBaHue 3TaHa
2. KpekuHr 6ytaHa
3. Peaknust MeTaHa ¢ paz6aBieHHOoH HNO;

CBs13H, pa3pbIBaIOLIMecs: B MOJIEKYJIaX
AJIKAHOB NPU XUMHUYECKHUX PeaKIUaX

Cc-C C-H

9 CocTaBbTe YpaBHEHHUA peaKuuﬁ, IIPpH MOMOIIHU KOTOPBIX OCYILIECTBJJAAKTCA IIpeBpallleHUd B
cxeMe C—I)CH4 —2)CH3C1—3)C2H6 .

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

11| B Mosekyse ankuiranorenusa, cojepaliero jsa u 6ojee aToMOB yIjepo/a, aToMbl BOJ0-
poJia, coeJUHEHHBIE C aATOMOM YIJIepo/ia, K KOTOPOMY MPHUCOEJUHEH rajoreH, CTaHOBATCSA
60J/1ee noABMKHBIMU. Hanpumep:

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

OO6BsICHUTE TPUIUHY.

@ CMecb MeTaHa C KUCJIOPO/IOM B 00'b€MHOM OTHOILIEHUH 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 SIBJISI€TCS OYeHb OMTAaCHON?

Ha ocHOBe cxeMbl IMOATOTOBBTE MPE3EHTALUIO 10 Ha3BaAHUEM: «HpI/IMeHeHI/Ie AJIKaHOB»
Metan
TR Kax pact- Kax
BOPUTEIN TOTLIHBO
AJIKaHbI Tponan —
OyTaroBasi CMECh
Kaxk pacTso- Kak Kaprpumk, neuarnas
puTeIH CBIPbE Kpacka
Xnopomnpo- o,
M3BOJIHBIC
TymeHue orus Meran Pesuna, npou-
3BOJICTBO ILIMH
Dpeoiipl MypaBbuHas
KHCIIOTa
Bonopon Aueruien DTuieH Mertanon




PV Rl v OnpeesieHne KaueCTBEHHOTO COCTaBa YIIEBOX0OPOI0B

)izl vy (Su el 0 kg e B OnpedeieHue Ka4ecmeeHH020 c0cmasa y21e8000p0dos

PeakTuBbl U odopynoBanue: napadus, oxcua meau(ll), cymabdar
venu(Il), mpoOka cHaOXEHHAsI Ta300TBOMHOW TPyOO, IMITATUB, CIIUP-
TOBKA, JIOXKKA, TPOOUPKH.

Xoa pabotsr: [Tomectrure B cyXyro mpoOUpKy okoso 1 T mopornka
okcuaa meau(ll) u 0,2 r mapaduna. Harpesaiite mpoOupKy 10 Tex 1mop,
noka napaduH He paciuiaBUTCs, U He cMemaercs ¢ okeuaom menu(Il).
3akpenuTe MpoOUPKY B IITAaTUBE B TOPH30HTAIHLHOM TOJOKEHUH. bin-
e K OTKPBITOMY KOHITy TPOOHPKH IPU TTOMOIIH JIOXKKH TIOMECTUTE He-
MHOTO 6e3BogHOTO cynbdara meau(Il). 3akpoiiTe mpodUpKy MPOOKOIt ¢
ra300TBOAHOMN TPYOKOIi, OITyCTHB KOHEI[ TPYOKH B APYTYIO MPOOUPKY C
M3BECTKOBOM Bomoi. Harpeiite conmepxumoe mpoOUpKH.

cMmech napaduHa u
oxcuaa menu(1l)

cynbgar mean(1I)

M3BECTKOBas BOJAa

020%+ %0 |

.I

Kaxue nabnooenus evisisiernwl?

Ommemovme, Kakue usMeHeHUus npou3ouiu ¢ cyrogpamom meou(ll) u uzeecmro-
6011 80OO.

Hanuwume ypasnenus coomeemcmsyowux peakyuil, coenatime 661600 0 Kavec-
MEEHHOM cOCmase napaguna.




PA3/IEJI

HEINPEAEJIbHBIE AJIN®ATUYECKHUE YIZIEBOAOPO/IBI

Tema 3.1. T'oMoJIOrMYeCcKU psifi aJIKEHOB, 3J1EKTPOHHBIE U
rpadpudeckre GopMyJibl UX MOJIEKYJ
Tema 3.2, IIpoCcTpaHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB
Tema3.3. HoMeHKJIaTypa aJIKEHOB
Tema 3.4. U3o0Mepus aJIKeHOB
Tema 3.5. [losiyyeHMe aJIKEHOB
Tema 3.6. Pusnyeckre U XMMUYECKUE CBOMCTBA aJIKEHOB
Tema 3.7. ToMoJsiorM4eCcKUM psif| aJikaiieHOB, rpadpudecKue
$bopMyJibl M IPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJT
Tema 3.8. HoMeHKIAaTypa ¥ U30MepHUA aJIKaIMEHOB
Tema 3.9. llonyyeHneé u GU3NIECKHE CBONCTBA aJIKa/[UEHOB
Tema 3.10. XUMHYECKHEe CBOMCTRA aJlKaJUEeHOB
Tema 3.11. ToMosiorudecknit psijfi aIKUHOB, rpadUdecKue
$OpMyJIbl M IOCTPAHCTBEHHOE CTPOEHHE UX MOJIEKYJT
Tema 3.17. HoMeHKkJ1aTypa U u30Mepus aJIKUHOB
Temas 13 lonydeHue u GU3NIECKHE CBOMCTBA aJIKHHOB
Tema 3/ 14 XuMu4yeckre CBOMCTBA aJIKHHOB
[Ipakpuuccras pabora No2. U3yyeHHe XMMUYECKOTO COCTaBa
KayudyKa U pe3uHbl



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

Tema 3. 1. Tomonornaecknii pAA aJIKEeHOB, 3JIEKTPOHHbIE U
rpadudeckue GopMyJibl MX MOJIEKYJT

g [lepBbIM npe/CcTaBUTEIEM TOMOJIOTMYECKOT0 Psi/ia aJIKEHOB siBIsieTcs: 3TeH (CoHy).
Ilouemy Hem npedcmasumesi AAKEHO8, 8 COCMA8 KOMopo2o 8xooum 00UH amom
yenepooa?

Coenacno Meoicoynapoonoii Homenkiamy-
pe, y2neso0opodbl ¢ OMKPbIMOU V2lepOOHOl
yenvlo, 6 MONEKYIax KOMOPbIX MeNCOY amo-
Mamu yenepooa umeemcs 0OHA O80UHAS C643b,
HA3bI6AIOMCs aIKenamu. B MoJiekyie ankeHa dy amomamu yanepoda umeemes Jgoil-

9HCIIO  aTOMOB BOAOPOAA PAaBHO YIBOCHHOMY HAs uAU MpoiiHAA CBA3b, HA3LIGAOMCS
4uCITy atoMoB yriepozna. Ecii B Mornekyne co- HenpedeibHbIMU y2/1e8000p0damul.
ACPIKUTCA . aTOMOB YITIEPOZa, TO COCTAB aJIKCHA

BhIpaxatoT obmieit dhopmynoit C H,, (n>2). Hanpumep, popmyiy ankeHa, comeprarie-
ro 4 atoma yreposa, 3armichkiBarot kak C,H,,, mm CyHg.

B MouJiekyJie 3TaHa K IByM aTOMaM yIJIepo/ia IPUCOeJMHEHO 1IeCTb aTOMOB BO-

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

Yaneeodopodui c omkpbimoli y2aepoo-
HOU Yenblo, 8 MONEKYNAX KOTOPbIX 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
dopmys npasusbHO OMpaxcaem cmpoeHue ImeHd.

B Monekynax yriieBogopo/a IBOMHas CBsI3b MOXKET 00pa30BaThCsl TOIBKO MEXILy
aromamu yriepona. Jlns oOpa3oBaHUsl ABOWHOW CBS3M B MOJICKYJIE aJIKeHA JOIDKHO
COZIepKaThCd MUHUMYM JiBa atoMa yriiepona. [lo aTol npuunHe y-nepBoro mpeacra-
BUTEJISI QJIKEHOB B MOJIEKYJIE MUMEETCS JiBa aroMa ymiepoja. Kak u ankassl, ankeHbl
OTIIMYAIOTCS APYT OT ApPyra OJHOW I HEeCKOIbKUMU rpymmamu —CH,—(Mernien) u
00pa3yroT HIKEYKa3aHHBIA TOMOJIOTHUECKUN PSII.

®opmyna ankena | Hazpanwue ankena
C,H, Oren
C;H¢ [Ipornien
CyHg Byten
CsH,, IlenTeH u T.11.

B otnmume ot 9TaHa, B MOJIEKyIie 3TEHA YHCIIO aTOMOB BOZOPO/Ia Ha JIBE STUHHIIBI
MeHbIle. B Molekye 5TaHa 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 YITIEBOJOPO/bI

111 PA3TEJI

Omnako aHHast GopMyria HETPaBIJILHO BBIPAYKAET CTPOSHUE MOJIEKYIIbI ATeHa. Yer-
BEpTasl CMHMUIIA BAICHTHOCTH aTOMOB YIJIEpOIia HE MOXET OCTaBaThCsi CBOOOMHON. 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 MOJIEKYJI€ ST€Ha MEXK/Iy aTOMaMH YIJIEpoja CyILECTBYIOT JIBOM-

Has CBA3b. OI[Ha W3 OTHX CBS3CH G0-CB:3b, a Ipyras — m-CBA3b. Kaku B MOJICKYJIC 5TCHA,
B IPYTHUX MOJICKYJIAaX aJIKCHOB MCKAY dTOMaMU YyIJIepOoaa TOKE €CTh HBOﬁHaH CBA3b.

AnKeHb
H:?;a_ Mo;zlgﬁ;f:aﬂ I'padmaeckas hopmymna Sﬂ(gsgd(;ﬁaﬂ
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 HH

7
CoznacHo MexcdyHapoOHOU HOMeHKaamype, aiugamuyeckue y2/1e6000podbl, 8

MOIEKYN1AaX KOMOPbIX Mexncdy amomMamu yesepoda umeemcsi 00HA O080UHAS C8513b,
HA3bIBAOMCA ... .

Y asakanoe obwas ¢opmyaa ....,a y ajakeH08 cocmas svipaxcaemcst ooujeli
dopmyaoli ...

B Mosiekyse nponeHa mexcdy amomamu yaaepodda ecmb 08e€ ... U 00HA ...
0-c6:3b; m-c6:3b; anken, C,H,, C,Hs,.>
: IIpoeepbme uszyyeHHoe
1 Cpesau JaHHBIX BELIECTB BHIGEPUTE aNKEHBI.

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

CH,
4. H,C—CH, 5.CHy=CH— CH;
H,C — CH,
A)1,4 B)2,457" (1,35 D)3,4 E)235
= CH,=C—CH,

: 6

CH,= CH—CH,—CH, }




TEMA 3.1. Tomonornyeckuii psix aIKeHOB, J1EKTPOHHBIE H Ipaduyeckie opMyJIbI X MOJIEKYT

3 | Yto otamyaet mostexyasl CH; — CH, — CH; u CH, = CH — CH; ?
1. Yucsno aToMOB yriiepoja
2.Yucs0 aToMOB BoA0poOJia
3. Yucuo cBg3el, yinHa KOTOpbiX 0,154 HM
4. Yuco HeNoJIIPHBIX KOBAJIEHTHBIX CBSI3eH
5. Yucsio HeNoJIIPHBIX O-CBsI3ei

4  MouJsieKyJia IpoleHa COAepKUT 3 aToMa yrjiepoa 1 6 aToMoB Bogopoza. [louemy k
KaXk/loMy aTOMYy yIJlepojia He IPUCOeANHSsIeTCs 110 JiBa aToMa BoJopoAa?

5 , CKOJIbKO aTOMOB BOZOPOJa COAEPNUT aJIKEH, MOJIEKYJIA KOTOPOI'O COAEPNKUT 15 aTomoB?

3aBepuLInTE CXEMY.

AJIKeH, B MOJIEKYJIe KOTOPOTO
COIEPKHUTCS N aTOMOB yITICpoza

Yucio aroMoB OG1iee ucio OtHOCHTENbHAS

BOJOpPOAA: aTOMOB! MOJICKYIIIpHAAL
Macca:

7 BnumuTre yucio COOTBETCTBYHOLIUX CBsI3eH B nyCcThble AYEeNKH.
[j [j

Yucio TIOJISAPHBIX ‘

KOBAJICHTHBIX Yucio HCTIOIAPHBIX ‘

KOBAJICHTHBIX CBSI3€H

cBsI3ei

|
Ll

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

9 | IocTpoiiTe A/151 a/IKEHOB rpad K 3aBUCUMOCTH MacCoBbIX JjoJiel (%) yriepoga v Bogopo/a
OT UX OTHOCUTEIbHON MOJIEKY/ITPHON MacChL.

10, CoctaBbTe rpaduyeckre GopMysibl aIKEHOB, KOTOPHIM COOTBETCTBYIOT yIJIepOAHBIE LieNn
C=C-C-C u C-C=C-C.Onpegenute cTenieHb OKUCAEHUS aTOMOB yIjlepoAa.

11, B 06pasoBaHUM XUMUYECKUX CBSI3el B MOJIeKyJle STaHA IPUHUMAIOT yyacTue 14 ajneKTpo-
HOB, @ B MOJIeKyJle 3TeHa — 12 3/1eKTpoHOB. [Ipy 06pasoBaHuy 00eUx MoJIeKyJl CO6Ir0a-
eTcsl MpaBU/o okTeToB. CpaBHUBAsA 3JIeKTPOHHbLIe GOPMYJibl 3TUX BeleCTB, 00bACHUTE
MPUYUHY BbIIIECKa3aHHOTO.

12, Onpesie/INTe COOTBETCTBHE.

LN 2 NN 3. NS

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




IIT PA3JEJI HENPEJEJBHBIE AIN®ATUYECKHUE YITIEBOAJOPO/bI

Tema 3.2. IIpocTpaHCTBEHHOE CTpOEHHe MOJIEKYJ/l a/IKEHOB

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

Umo si8/155emcesi 06WuM 0151 IMuX npespaujeHuti?

£

BemectBo Xunriecias OHeprus cBs3u JlnvHa 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 cgsa3u pasHa 347 K/dic/mMoab, houemy 3Hepaus
deotiHoli C =C ces3u He pasHa 3HauveHuto 2-347 = 694 k/jxc/Monw?

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

PaccMoTpuM MpOCTPaHCTBEHHOE 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 COeIMHEH HE C TPeMs, a C IByMSI aTOMaMu
BOJIOPOJIA, U MEX/y aTOMaMH yIiiepoJia UMEETCs IBOMHAs CBA3b. A TaKKe MPH HOMO-
M GU3NYECKUX METOOB MCCICAOBAaHUN OBUIO YCTAHOBIICHO, YTO aTOMBI B MOJICKY-
Jie 3TeHa PacHoiIaraloTcsl Ha OJHOH IMJIOCKOCTH. DTO MOXKHO OOBSCHUTH THOPHIHBIM
COCTOSIHUEM aTOMOB yIJIepoJa B MoJieKyJsie 3TeHa. Tpu opOutanu (omHa s W JABE p
opOHTaNN) HApyKHOTO YHEPIETHIECKOrO YPOBHSI aTOMa yIiiepojia B Iipouecce rudpu-
JM3aIid 00pasyroT sp’ opOHUTaITH.

sp?
>

o + AN spz
P>

n o

O6pa3oBaHHbIE sp° THOPHIHBIE OPOUTATH MAKCUMAIILHO YAASIFOTCS IPYT OT JIPY-
ra. B aTom ciywae yrosi Mexxay HUMHU coctasisieT 120°.

JIBe rUOpUIHBIE OPOMTATN KAXKIOTO aToMa YyIIeposa, MepeKphIBasch C s-OpOu-
TaJsiMI aTOMOB Bozopona (sp’ — s nepexpwisanue), obpasyior C — H cesi3u. Tpetbu
ruOpUIHbIE OPONTANIN 4aTOMOB YIVIEPOJa, NEPEKPBIBAsICh BIOJIb HPSAMOMN JIMHUH, COE-




TEMA 3.2. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJI ATKEHOB

TMUHSIOIIEH TICHTPHI siep aToMoB, 00pa3yioT C — C 6-CBSI3b.
(sp? — sp? nepekpulsanue).

B aromax yriepona, He MPUHSBIIAX y4acTUsl B THOPH-
JIM3AIMN, p-OpOUTANM HAaNpaBICHbl MEPHEHIUKYISPHO K
IUIOCKOCTH, B KOTOPOW HaXOIATCs OpOUTasin, 00pa3yronme
cUrMa CBsi3u. DTH opOuTanu 3a c4éT OOKOBOTO IEPEKpPhI-
BaHUsI MEX1y COOO BBIIIE M HMKE IJIOCKOCTH, B KOTOPOH
HAXOJATCS aTOMBI, 00Pa3yIoT BTOPYIO — 1 (1n) cB3b ( p-p Opﬁ‘f;gﬂ”:;fﬂ;’fﬂ;::’;mge
nepexpvisanue).

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

Kak BHIIHO, BCe aTOMBI MOJICKYJIbI TCHA HAXOAATCS HA OHOU mockoctu. C 00-
pa3oBaHKEM TT-CBSI3M PACCTOSHHIE MEXKITY SIpaMU aTOMOB yIiiepojia yMmeHbmaercs. [1o
ATOW NMPUYMHE JJTMHA CBS3H MEKIy aTOMaMH yriiepoa B Mosekyie dtana 0,154 um, a
B MoJiekyJie 3teHa cocrapisiet 0,134 um. [1pu oOpazoBaHUY 7T- CBS3U ILIOMIATH ITIEPEK-
phIBaHHS OpOUTAIICH MEHbIIIE, YEM B G-CBSI3H.

>IDPr<

0-C653b, 00PA3068AHHAA TT-C643b, 00PA306AHHA
nepexpuiganuem 2ubpuoHbIX opoumaretl nepexpuleanem p-opoumaier

-

b

[ToaToMy 3HEpPrus U IPOYHOCTD TT-CBA3U MEHBIIIE, UeM B G-CBsI3H. TO €CTh SHEPTHSI
T-CBSI3U B MOJICKYJIe 3TeHa cocTaBiisieT He 347 k/x/Moiib, a paBHa 612 — 347 = 265
K JI>K/MOJIb.

>

| 347 klloc/mons 347 korc/mons | [ 347 kllrc/mons 265 x/oc/mons

2:347 k/lorc/mone =694 klloc/mons 347 klic/mons + 265 kloic/mons = 612 k/Dic/mons




11T PA3JIEJI HENPEJEJBHBIE AIN®ATUYECKHUE YIVIEBOAOPOAbI

Huoxe JAaHbI ITAPpOCTCPIKHEBAA U IapOBasi MOACIN MOJICKYJIbI OTCHA.

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

® © OO

Llapocmeporcnesas Llapogas mooens
MOOeb MONEKYIbL IMeHa MONEKybl ImeHa

VY npyrux npeacraBuTene ToMOJIOrHYECKOTrO Psiia alIKeHOB, KpOME aTOMOB yIJIe-
pofa Mmpy JBOMHOMW CBSI3U, OCTAIbHbBIC aTOMbI YIIIEPOJa HAXOIATCS B sp° THOPUIHOM
cocrosiHny. Hampumep, B MoJieKyJIe POTeHa /[Ba aToMa yriiepoja HaXoIsITCs B sp?, a
OJIMH aTOM yIJIepo/a B sp* THOPUIHOM COCTOSTHUH.

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

TpH aroMa BOJOPOJa U OMH aToM YIJIEPOIa, KOTOPBIC CBSI3aHHBIC C STHMHU aTOMaMH yTyie-
poma, HaXOSATCS BCETa B OMHOM TUIOCKOCTH. ATOMBI BOIIOPO/IA, COSAMHEHHBIC C aTOMOM
yIyIeposia, KOTOPBI HAXOMUTCS B sp° THOPUIHOM COCTOSTHHH, 00Pa3yioT BaJEHTHBINA yTOI
109°28'. Hivke JaHbI ApOCTEPKHEBAS M [IAPOBast MOJIEIIM MOJIEKYJI IIPOTICHA.

@ O AL
©O=C

© \ O C A\/A

Llapocmeporcnesas laposas modens
MOoOeb MONEeK) bl NPONeHa MOJLEKYJIbl NPONeHa
V4
B mosiekynax asnkeHog dea amoma yaniepodd Haxodssmcs 8 ....., A 0CMAa/IbHbIE — 6 .....

cocmosiHuU.

B mosekyne ameHa ....amoma yeaepoda odpazyom o-césisu, d ..., He y1acmeyio-
wWue 8 zubpudusayuu, & pesyssmame 60K08020 NepeKpvl8aHUsT 06paA3yIoMm T-C8s13b.

<+ee. 10 CPABHEHUIO C ..... HENPOMHASL.
BasenmHuie yaaul 8 Mo/eKy/se 3maHa cocmasasiiom ....., d 8 MOJeKy/1e IMeHd - ...
JAauna C=C cesa3u 8 Mo/seKyse NponeHa pasHa ....,a oauHa C-C c8a3u - ......

sp® 2ubpid; Sp° 2ubpud; 0,134 um; 0,154 nm; p op6umans ; sp> op6UMANb; TT-CEA3L;
o-c8s3b; 120°% 109°28'




TEMA 3.2. IIpocTpaHcTBeHHOE CTPOEHHE MOJIEKYJI ATIKEHOB

g IIpoeepbme u3yueHHoe

1 OnpepesuTe o mwapocTep:KHEBON MOJEIHN MOJIEKYJIbl ATOMBI YIJIEPO/a, HAXOASAIUeCS B
Sp? TUGPUIHOM COCTOSTHUU.

Q
"y

&

S

o

OO}Z} O/@/QO

2 OmnpefenuTe, B KAKOU MOC/I€0BAaTETbHOCTH YBEJIUIUBAETCS YUCJI0 TUOPUIHBIX OpOUTaIEN B
JIAaHHOM psi/ly BelleCTB.
1. MmeTaH 2.3TaH 3.3TeH

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

4 | KakuMU 3/1eKTPOHHBIMHU 06J1aKaMU 06J1a/Jal0T aTOMBI YIJIepo/ia MOJIEKYJIbI TpoTneHa?
O6GoCHYHTE CBOU MBICJIH.

L I L. )(

5, BbIYHC/INTE OTHOCHUTEIBHYIO MOJIEKY/ISIPHYIO MAcCy ajIKeHa, B MOJIEKyJsle KOTOPOro 4UcJIo sp?
rUGPUIHBIX Op6UTAIEl B 2 pa3a 60JIbllie YUC/Ia SP® TUOPUIHBIX OpOUTAIEN.

@ 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 NepeKpbIBaHUA 3JIEKTPOHHBIX 006J1aKOB COOTBETCTBYHOT CBA3AM
B MOJIEKYJIE aTeHa?

. QD@ 2@pe o@D

+. > QD 6.

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

1 2 3
8, Pacrpefiesite B Ta6JIHIY BBIPAXKeHFs1 06 aTroMax yriieposa B mosiekyse CH,—CH—CH,.

ATtoMm yriepoza
1 2 3

a. Haxo/iATcs B sp? TMGPUIHOM COCTOSTHUU

b. O6pasyioT /iBe CBA3U 3a CYET NepeKpbIBaHUs Sp’ - s
c.Ctrenenb okuciaeHus -1

d. O6pasyoT 0iHY HEMOJISIPHYIO KOBAJIEHTHYIO CBSI3b




11T PA3JIEJI HENPEJEJBHBIE AIN®ATUYECKHUE YIVIEBOAOPObI

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

Monekyna
Bemectso
TOJISIpHAs

IlenTpanbHbIi aTOM HAXOAUTCS B
sp? TUOPHIHOM COCTOSHUH

IleHTpaibHBIH aTOM HAXOJUTCS B
sp’ THOPHIHOM COCTOSHUM

Monekyna
HEMOJIAPHAs

10, Kcronb3ys AaHHbIE HUxKe BbIpaKeHHs O MOJIeKyJlaX MPoTaHa M MporeHa, IOCTPoiTe KJacTep.

Monekyna Monekyna
MponaHa MpOIeHa

1. uuciio sp® rubpuAHbIX OpOUTaIE = 4

2. BCe BaJIeHTHble yribl = 109°28'

3. 4UCJI0 OJISIPHBIX KOBAJIEHTHBIX CBsI3el = 8

4. 4ucso cBsi3el, 06pa30BaHHbIX IEPEKPbIBAHUEM I'HOPUIHBIX OpOUTANIEN = 2
5. 4uC10 HeNoJIIPHBIX KOBAJIEHTHBIX CBs3el = 3

]

11; BcnmoMHUTE B3aMMOCBA3b MEX/Y AJUHOH, 9HEPTHeN U KPaTHOCTbIO XUMHYECKOH
CBSI3U B MOJIEKYJIaX MeX/ly aToMaMu. Kak MOXHO 06bSICHUTb 3TY 3aKOHOMEPHOCTb Ha
npuMepe 3TaHa U 3TeHa?

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

1. YBesnyuBaeTcs a. MoJiApHadA Macca
2. He uameHnsieTcs b.4yucso T- cBA3eH
3. YMenbluaeTca C. YHCJIO Sp? TUBPUHBIX Op6UTaIei

d. yuciio sp® rubpUHBIX op6uUTaIeit
€. YUCJI0 CBsI3el, 06pa30BaHHbIX epPeKPbIBAHUEM Sp*—s

Jlomawnee 3ada

Hcnosb3ysl MIACTUJIMH M CIHUYKY, NMOCTPOUTE IIAPOCTEPXKHEBYI0 MOJEJ/b NpOIEHa.
OnpejiesvTe BaJIeHTHbIE YIJIbI B MOJIEKYJIE U CIPYIIUPYHUTE UX.




TEMA 3.3. HomenkJiarypa ajikeHOB

Tema 3.3. HomeHK/1aTypa a/IKEHOB

m> Kaxxnas me])pa HOMepa Teﬂe(l)OHa BbIpaXaeT OHpeLLEJleHHbIﬁ Koz.
Hanpumep:
Koo cmpanvi Koo 2opooa
Koo pezuona Homawnuii Homep
menegona

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

o ucmopuuecku cnoxxvuBLIelicsi HOMEHKIIATYpe, B HA3BaHUSAX aJIKEHOB OKOHYA-
HUE «aHy», UCTIONBb3YeMOE B Ha3BAHUSX JIKAaHOB, 3aMEHsIeTCs Ha «uieny. Hanpumep,
C,H,- atanen, C;Hy -pornien n ap. [1oaToMy ajkeHBI HA3BIBAIOT 121€8000p00d-
mu psioa smunena. HEKOTOPIMU UCTOPUYIECKUMH HAa3BAHUSMU JI0 CUX MTOP NIHPOKO
MOJIB3YIOTCA.

[Ipu Ha3bIBaHUM AJKEHOB 10 PAYUOHAIbHOU HOMEHKIANYpe WX PacCMaTpUBaOT
KaK TIPOM3BOJIHBIC 3TUIICHA, B MOJICKYJIaX KOTOPOTO aTOMbl BOJOPOJa YaCTHYHO HITU
MOJTHOCTBIO 3aMEIICHBI Ha AJIKUJIBHBIC PaJIUKaIIbl. PacCMOTPUM HECKOJIBKO IPUMEPOB.

B mortekyne sTrIieHa OJIMH W3 aTOMOB BOZIOPO/Ia 3aMEHUM Ha METHITBHBIH paJiKall:

H—- Cli = (lj -H = CH,=CH—CH,
H H

OTHUJICH MCETUIIDTUIICH

Ecnu B Monekyse 3TwieHa ABa aToMa BOIOPOJa 3aMEHUTD Ha JBa METHIIbHBIX Pa-
JIMKaja, TO HOJIy4YaroTCsl JBA Pa3HbIX ajkeHa. UTOObI pa3inyarh 3TH aJIKEHbL, TIPH UX
Ha3bIBAHUU IIOJIB3YIOTCS CIIOBAMU CUMMEMPUYHBILL U HECUMMEMPUUHDILLL,

H—-C=C—-H
H H
\
ATOMBI BOAOPOAA 3aMCIIAI0OTCA IIPpH ATOMBI BOOpOAa 3aMEIIAKOTCA
PasHbBIX aroMax yriepoaa IIpy OTHOM aToM€ yTiiepoaa
H—C=C—-H H—C=C—H
B H H H

CH,=C—CH.
CH,

HeCcum-TUMECTHIIOTHIICH

CH—CH2CICH,

CUM-THEMETHUIISTUIICH




IIT PA3IEJI HEINPEJEJBbHBIE AINMGATUYECKHUE YINIEBOAOPOAbI

Ecnmus MOJIEKYJIC OTUJIEHA aTOMBI BOAOPOAA 3aMEIIAI0TCA pa3HbIMU paauKaJIaMHu,
TO OHU YUTAKOTCA OT IIPOCTOI'0 K CIIOKHOMY.

CH, CH, CH, C=CHj|

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

OoJjlee aTOMOB BOAOpOJa 3aMCIIArOT-
IIpu omujensieHuu 00Ho20 amoma 8odopoda

Cs1 ONHMM M TEM XC€ PaJMKaJIOM, TO om MoJleKyabl amuJeHa noayyaemcs: padukas
YKa3bIBalOT YHCIO PaJvKaioB (Iu-, (CH, = CH —), komopblil Hasbleaemcst BUHUIOM.

TpHU-, TETpa- u IIp.).

Ha3zoBéM noka3zaHHble HUKE alIKEHBI 110 PallMOHaIbHON HOMEHKIIATypE.

CH3CH3 CH3CH3 CH3C2H5

CH, CH,CH, CH,CH,

TPUMETUIIDTUIICH TCTPAMECTUIIDTUIICH TPUMETUIDTUIIDTUIICH

C YBCIMYCHUCM YHCJIa aTOMOB yIJI€poada B MOJICKYJIC, BOSHUKAIOT TPYAHOCTHU IIPpU
Ha3bIBaHHUH AJIKCHOB I10 paHHOH&J’ILHOﬁ HOMCHKIJIaType€.

I,[[al-[bl HAa3BaHHA HEKOTOPLIX AJIKEHOB I10 Mexc,quapo,quﬁ HOMEHKJIATypE:
CH3—CH2—CH2— CH=CH —CH3 CH3—CH:CH—CH2—CH— CH3
|
CH;

5-METHIIFEKCEH-2

reKceH-2

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

2-MeTHUJIreKCeH-3
2,3,5-TpUMETHITeKCEeH-3

Cocmasbme asn20pumm cnoco6a Haswvl8aHUs a/ikeHo8 no MexcdyHapodHoll
HOMeHK/amype.

CornacHo MexayHaponHOi HOMEHKJIAType, Ha3BaHUs HEPa3BETBICHHBIX ajKe-
HOB 00pPa3yHT My TéM 3aMEHbI OKOHUAHHS «aH» B HA3BAHUSX COOTBETCTBYIOIHX aJl-
KaHOB Ha OKOHYAHNE «eH».




TEMA 3.3. Homenknarypa ankeHoB

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

3TaH 9TEH IIpomnaH IIPOIICH

Korna B r1aBHO# LIeny YKMCII0 aTOMOB yIiiepojia OONbIIe TPeX, TO IeMb HyMepy-
IOT C TOTO KOHIIA, KyJa OJvbke JBOWHAs CBsi3b. B KOHIC Ha3BaHWs alikeHa 0003HA-
YaroT MOJIOKEHUE JABOMHOM CBSI3M HOMEPOM TOTO YIJIEPOJHOTO aroMa, OT KOTOPOTO
HauMHACTCS IBOMHAS CBA3h (MECTO IBOWHOM CcBs3m). Hampumep:

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

IIpu Ha3pIBaHUM Pa3BETBIEHHBIX AIKEHOB 10 MeXIyHapOAHONH HOMEHKIATYpe
JIOJKHA COOJTIONATHCS TTOCIIE0BATEIBHOCTD CIEAYOLINX IPABUIL.

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

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

B nepsom cyuae enasnas yens evlopana npasunvro. Ilomomy umo, 8 omauuue om 6mopozo Ciyyas,
6 NepeoM cyuae oba amoma yenepooa npu O80UHOL CEA3U HAXOOAMCS 8 2LABHOU Yenl.

2. Hymepanuro aToMOB yIiepo/ia B IIaBHOM LIeTM HAYWHAIOT ¢ TOrO KOHIIA, KyJa
OnMKe ABOMHAS CBS3b.
CH,
1 2 3 4 5
CH,—CH= (E—CH—CH3
G
CH,

3. CHauana B IJIABHOH IIETIH MOKA3bIBAIOT HOMEDP YIIIEPOJa, K KOTOPOMY IpUCOe-
JIUHEH paJIuKall, YUCIIO (U -, TPH -, TETPa -, ¥ JIp.) PaTUKAIOB, KOTOPHIC HUTAIOTCSH
OT MPOCTOTO K CIOKHOMY. [10TOM B I71aBHOM 1IEMH 3aMEHSIOT OKOHYAHUE «AH» COOT-
BETCTBYIOIIUX AJIKAHOB HA «eH» U, HAKOHEI], YUTAIOT HOMEp yIIEPOJHOTO aToMa, OT
KOTOPOT'O HAYMHACTCS JBOMHAS CBSI3b.

=
1 2 3 4l 5
CH3 — CH@(E —CH — CH3 4-MeTHII-3-3THIITIEHTEH-2
CH,

|
CH,

Ecnu aBoiinast CBA3b HAXOAUTCSA HA OMHAKOBOM PACCTOSIHUM OT KOHI[OB IVIABHOM
[IENH,; TO. HyMEpAIHIo TIPOBOAST HA OCHOBE MPaBUJI, N3YYCHHBIX TIPU HOMEHKJIAType
aJIKaHOB.




IIT PA3JEJI HENPEJEJBbHBIE AINMGATUYECKHUE YINIEBOJOPObI

Hymepayus nauunaemcsi ¢ mozo konya, Kyoa 6ausxce paouxal.
4 3 2 1
CH~CH=C~CH,
CH,

2-MeTu0yTeH-2

Hymepayus nauurnaemcs ¢ mozo konya, Hymepayus Hauunaemcs ¢ mozo
Kyoa 61udice npocmoil paouxar. KoHya, 20e boablue 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-4-3TUIreKCEeH-3 2,3,5-TpuMeTHiareKceH-3

..... a/IKeHa, 8 MoJeKy/ie Komopozo codepycumest 3 amoma yz2/1epodd, — nponuJieH.
Anken, gopmyaa komopeo CH,=C—CH, NO .... HA3bI8ACMCSI HECUMMEMPUYHbIM
Ch,
OUMEeMUAIMUAEHOM, d NO ..... — 2-MeMUANPONEHOM.

Me)K,uyHapoz[Haﬂ HOMEHKJIaTypPa,; palliuOHa/IbHAadAd HOMEHKJIATypPa; UCTOPUYECKOE Ha3BaHU e

z IIpoeepbsme uzyyeHHoe

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

CH,—CH =C—CH,

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

2 YKaxkyTe NMpaBUJIbHYIO N0CIe0BaTeLHOCTE MPABUJI TPU Ha3BaHUU aJIKEHOB 110
Mexx/lyHapoAHOH HOMeHKJIaType:
1. Vka3bIBalOT MeCTO U Ha3BaHME PaJiiKaoB B IJITABHOU LIeMH.
2. [IpoBoAAT HyMepaliio IVIAaBHOU Lieny 3. BIGUPAIOT IVIaBHYIO IeNb
4. OTMevaloT Ha3BaHUeE IJIaBHOM LN 5. [loka3bIBalOT MECTO JIBOMHOM CBSI3U

3 Eciu B Mosiekysie asikeHa JiBOiiHas CBSA3b U Pa3BeTBJIe- (|3H3
HUSl PACIOJIOKEHbI Ha OJMHAKOBOM pACCTOSTHUM OT (T CH— (T — (" —
KOHLIOB [VIABHOM [leNH, TO COMIacHO MeXAyHapoAHO CH, |CH CH=CH (|: CH,

HOMeHKJIAType, HyMepaLysl Ha4WHAETCs C TOTO KOHIIA, CH, CH,
rje 6osblle pa3BeTBaeHUH. OGBACHUTE 3TO MPABUIIO
Ha [IpUMEpe U Ha30BUTe COOTBETCTBYOIINH ajlKeH Mo MeX/[yHapoJHO! HOMEHKJIAType.




TEMA 3.3. Homenknarypa ajikeHOB

Ha3zpanue no MexayHaponHoi

VYrnesonopon
HOMEHKJIaType

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

CH, ~CH - CH-CH,
CH,

2-metunOyTaH

3-metuinOyTen-1

HecMmoTpst Ha CXO/JCTBO B CTPOEHHUSX JAaHHBIX GOPMYIT aJiKaHa U aJIKeHa, METUJIbHBIN pajiu-
KaJsl B TJIABHOM I1eIU PAcCI0JIOXKeH y pa3HbIX aTOMOB yriiepoga. O6bsCHUTE IPUYHHY.
HazoBuTe no MexxayHapoZHON HOMEHKJIAType askeH, B 0,5 MOJISIX KOTOPOTro COAEepPXKUTCS 36 T
YIJIEpPO/ia U B MOJIEKYJIE COZIEPXKUTCS OIMH YeTBEPTHUYHBIA aTOM yTiepo/ia.

B Mouiekysie meHTeHa-2 aTOMbI BOIOPO/1a, CBSI3aHHBIE CO BTOPBIM U TPETHUM aTOMaMH YIJIepo-

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

[IpyHKMas Bo BHUMaHUE TO, YTO UCTOPUYECKOe Ha3BaHUeE 3TeHa 3TO 3THUJIEH, ITPOIeHa — Npo-
NUJIeH, oNpe/ie/IuTe UCTOPHUYEeCcKoe Ha3BaHMe 2-MeTU/INPOoIeHa.

Kaxue pagukanbl 06pasyroTcss IpyU paspblBe CB3eH MeX/Ay BTOPbIM M TPETbUM aTOMaMH
yIJIepo/ia B IJIaBHOM 1jeny MoJieKyJbl 3,3-AuMeTHn6yTeHa-1?

3aBepuiuTe TabJIHULY.

Hazpanue no MexxayHaponHoii | Ha3zBanue no panuoHanbHOM
HOMEHKJIaType HOMEHKJIaType

Anken

CH; - CH=CH - CH;

2-MeTHnOyTeH-2

CUM-METUITU3OTIPONTISTUIIEH

HazoBuTe no MexyHapoZHOW HOMEHKJIAType aJsIKeH, I0Jy4YeHHbIH CcoelMHEHHWeM paju-
KaJIOB BUHWJIA U BTOPHUYHOTO GyTHJIA.

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

HazoBuTe yriieBosopo/ibl o Mex/iyHapoZiHOM HoMeHKJ1aType. C yeM CBA3aHO pe3Koe OTJIH-
Yue Ha3BaHUH 3THX BEILECTB, HECMOTPS Ha TO, YTO CTPOEHHUE UX MOJIEKY/IOU3KO APYT ApyTy?

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

CH,
CIH (z]H—éH A(I:H < 4,4-numeTunGyTeH-2
CH, : CIH 4-numeTnnbyTen-2
| 3
CH-CH=CH—-CH
(le (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

CH, 1 , . 4C|H3 { 4-MeTHINeHTeH-2
CH~CH=CH~CH

CH TETPaMETHIIEHTEH-2
i1 CH,
CH—-CH=CH—-CH "
: | CH, JMMETHIINEHTeH-4

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

CH,




11T PA3JIEJT HENPEJEJBbHBIE AINMGPATUYECKHUE YINIEBOJOPObI

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 HUC/A0 AMoMOo8 y2aepood, 4mo U 8 AAKaHax,
4uc/10 U3oMepos bosbule?

ATKeHBI, KaK W aJKaHbl, 00IaaloT cmpykmyprot uzomepueti. Ho, B oTiamuue ot
QJIKAHOB, AJIKCHBI, TIOMUMO HW30MEPHH YIJIIEPOJHOTO CKEJIETa, UMEIOT CIPYKMYPHYIO
U30MEPUIO O PACNOLOJNCEHUIO OBOUHOU C83U U MedCcKIaccosyio usomepuio. Kpome
CTPYKTYPHOI N30MEPUH Y aJIKCHOB BO3MOKHA TCOMETPHUECKAsl U30MEPHSL.

CTpyKTypHasi H30MepHsl 110 YIJIePOIHOMY CKeJleTy

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

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

CTpykTypHasi H30MepHUsl 110 I0JIOKEHHIO IBOIHOM CBA3HU

CTpyKTypHast ©30MEpHs 10 TIOJIOKECHUIO JBOMHOMN CBSI3M 00pasyeTcs 1Mo MecTy
MOJIOKEHUS ABOMHOM CBSI3W B INIaBHOM 1enu. B 310 Bpems cTpyKkTypa yriiepoaHou
LICTIM HE MEHSCTCS, a TOJIPKO B TJIABHOM LIEMTH MEHSICTCS MECTO ABOMHOM CBs3U. Eciaun
B IIABHOM IIeTH alKeHa HAXOIUTCSA M0 KpaifHel Mepe 4 aToMa yriepoza, TO H30MepsI
00pa3yroTCcsi B COOTBETCTBUH C TOJIOKEHUEM JBOWHOM cBsi3u. Takum o0pa3om, n30-
MEpHsl 10 MOJOKEHNIO TIBOMHON CBSI3M 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

OO6mas Gpopmyna aJKeHOB Takas ke, Kak y [uKiloankados. [1o 3ol npuunnae Mo-
JIEKyYJIbl QJIKeHa M LUKJIOAJIKaHa, COAEpIKalllne OJMHAKOBOE YHCIIO aTOMOB YIVIEPO/a,
SIBIISIFOTCSL MEXKKJIACCOBBIMH M30MEPAMH. Y. 9THJICHA HET MEXKIACCOBOIO H30MeEpa,
TaK KaK y HUKJIOAJKAaHOB NEPBbIii npencrasutels nukionponad (CsHg), 1y ankeHos
9Ta U30MEPHUSl HAYMHAETCS € IIPOIICHA.

/C{{ :
CH,= CH—CH, H,C—CH,
r[por[eH HHKJ'IOHpOHaH

CrpykTypHbIE H30MEpHI ATKEHOB MOYKHO CTPYIIIMPOBATH 110 HIKEYKa3aHHOW CXeMe:




TEMA 3.4. H3omepust ankeHoB

HU30MEpUsl aJIKCHOB

‘ Bo3mokHas cTpykrypHas ’

=

\

M3omepus o

‘ CTpyKTypHast ©30MepHsl 110 ’ ‘ MesxknaccoBas ’

YIIIEPOJHOMY CKEIIETY MOJIOXKEHHUIO IBOHHOMN CBSI3U H30MepHs
CH,=CH—CH,~CH, CH,=CH—CH,—CH, CH,=CH—CH,
u u
CH,=C—CH, . CH,
— CH= CH—CH
CH, CH,~Ch= CH—CH, H,C—CH,

Hamummire rpaguauckue popmyiisl ankeHa ¢ cocraBoM CgHjo.

1. CHauaja Hamuimem (1)0pMyJ'IBI AJIKCHOB HEPA3BECTBJIICHHOI'O CTPOCHHUS. HBOﬁHaH CBA3b
B INIABHOM 1LIETIH MOXKET HAXOAUTHCS B TpéX TTIOJIOKCHUAX.

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

2. Jlanee mATh aTOMOB YINIEPOJa COCIUHUM IOCIEIOBATEIBHO, 8 OJMH HAIUIIEM B
BH/IC Pa3BCTBICHHS B BO3MOXKHBIX BapHaHTaxX. B 3ToM city4ae [BoifHas CBS3b B IVIaBHOM
LeTTA MOYKET HAaXOIUTHCS B IBYX Pa3HBIX TTOJOKSHUSX:

a) JIBOIHAsI CBSI3b HAXOJMUTCS MEXKIY 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 yIiIeposa
cC-C=C-C-C C-C=C-C-C C-C=C-C-C
I I |
C C C

3. [lanee ueTsIpe aToMa yIiieposa COSANHUM MOCIEA0BATENbHO, 8 [(Ba dTOMa HaMKIIEM
B BHUJI€ PA3BETBIICHUS B BO3MOXKHBIX BapuaHTax. B 3ToM citydae 1BoiiHas CBA3b B [IABHOM
LIETIN TOXKE MOXKET HaXOIUTHCS B ABYX PA3IUYHBIX HOJIOKEHUSIX:

a) IBOWHAs CBA3b HAXOMUTCS MEXIY 1-M U 2-M aTomMaMu yriiepona

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

C—?=?—C
C C

Kak Buano, cymectsytor 13 pasnuunbix ankeHoB ¢ coctaBoM CqHio.




111 PA3JIEJI HENPEJEJBHBIE AIN®ATUYECKHUE YIVIEBOAOPObI

TI'eomeTpnueckas (uc-TpaHc) H3OMepHs

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

2 S\/o
o N
CobGepHTe WAPOCTEPHKHEBYIO MOJIEJIb MOJIEKYJIbl 3TUJIEHA U IPOBEPbTE BO3-
MO>XHOCTH BpallleHHUsI aTOMOB YIJIEpOJja OTHOCUTEIBHO JPYT PyTa BAOJIb CBSI3U
(C = C), coepuHsAOIIENH aATOMBI YTJIEPOAA.
Yem omauuaemcs epawjeHue amomos yeaepoda 0OmHocumeabHo opyz opyaa
800/1b ces13ell COeQUHSIIUUX UX ATOMbl 8 MOJIEKYAAX IMAHA U 3mu/aeHa?

B uém npuvuHa samozo pazauuus?
Ha npumepe GyTaHa U OyTeHa-2 HUXe [TOKa3aHbl U3MEHEHUs B CTPOEHUU

MOJIEKYJI. o o o
{"D S —u '
N_ /T T\ _=
6 B N\,
8 € o -
CN_s7 CN_9

g o - & %o

Kakue npespaujeHusi 8 Mo/eKyAax Npoucxodsim 3a c4ém epawjeHusl amomos
Yyanepoda 800b €8513U, coeduHsIOWell Imu amombvi?

B kKakom cayvae npu npespaujeHuu gewjecms dpyz 8 dpyea noayHaomes He
00HU U me Jice seujecmsa, a U3omepbl?

Yem omauvaromest smu usomeput dpye om dpyaa?

B MOJICKYJIaX aJIkaHa aTOMbl YIJIEpOoda BpallarOTCs BOOJIL C-C CBA3U, KOTOpas
CBA3BIBACT UX aTOMBI. HaanMep, B MOJICKYJIC 6YTaHa 3a CYCT 3TOrO BpalieHus MOr'yT
MMPOUCXOAUTH MPEBPAILCHM S, TOKa3aHHbIC HUKE:

CH, CH, CH.H
\ \

H-CeC-H — H- c c H
¥
B H 1 CH

JlaHHbIC anKaHBI OJHO U TOJKE BEIIECTBO. B MoeKyle ajiKkeHa aTOMbI YIJIepo-
Ja HE MOTYT BPAIIATHCS OTHOCUTENBHO ApYT Apyra Baosb ABoiHOH (C = C) cBsi3H.
[TpuunHOIf SBJSIETCS TO, YTO JBOHHAS CBSA3b OTPAHUYMBACT BOZMOKHOCTD BpaICHHUS
aToOMOB ymiepoza. Hanpumep, B Mosiekyne OyTeHa-2 He MPOHMCXOIUT MpeBpalieHUN
3a cu€r_BpamlleHMs, KaK 10 aHAJIOTHW B MOJeKyae OyraHa. Takoe mpeBpaiieHue B




TEMA 3.4. H3omepus ankeHoB

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

Paspvisaemcs Amomut yenepooa epawjaromesi Obpa3zyemcs w-c6513b
TT-C6513b sdons 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,

[omyueHHble TakuM 00pa30M aJKEHBI HE SBJISIOTCS OAHUM U TEM K€ BELICCTBOM,
OHHU n30Mepsl. Ho 3TH n3oMephl OTIIMUaroTCsl He U3MEHEHHEM CTPYKTYpPBI YIJIEPOJHOTO
CKeJIeTa 1 HE TOJIOKEHUEM JBOMHOM CBSA3U B NIaBHOM 1ien. OHM OTIIMYArOTCs TEM, UTO C
Ka’KJIbIM aTOMOM YIJIEPO/a IPH IBOMHOM CBSI3U COSAMHSIIOTCS 3aMECTHTENH (B 3TOM CITy-
Yyae METUJIbHBIE TPYIIIbI), KOTOPbIE PACIIONIOKEHBI B IPOCTPAHCTBE B Pa3HbIX HAalpas-
JIEHUSIX 110 OTHOILIEHUIO K IUIOCKOCTHU T — CBsA3U. Cle10BaTeNIbHO, Y AJIKEHOB BO3MOXKHA
2eomempuyeckast (yuc-mpanc) uzomepus. ECan B MOJEKyJIe aJIKeHa OJTHAKOBBIE TPYIITIBI
HaXOJATCsI 1O OJJHY CTOPOHY IUIOCKOCTH T~ CBSI3H, TO 00pasyercsi yuc-u3oMep, a IpH
pacIoIoKEHUH 10 pa3HbIe CTOPOHBI — MpaHC- U30MEP.

/7HﬂOCKOCmb TT-C6A3U —\

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

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

Byten-2

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

On ¥
< w0

He Bce anmxensr IMEIOT IIPOCTPAHCTBEHHYTO H3oMepHio. [ [pocTpancTBeHHAS H30-
MepHs B MOJICKY/IC alIKeHa BO3MOXKHA B TOM CITy4ae, €CIIM K KaKIAOMY aToMy yTIIepo-
JIa TIpU TBOMHOM CBS3M MPUCOETUHSIIOTCS pa3HbIe aTOMBI FITH TPYIIIBI aTOMOB.
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Amomvl u 3amecmumenu

Amombr u 3amecmumenu
00UHAKOBbLE

pasnble

/ \
.
H CH,
Hmeem npocmpancmeennbiii He umeem npocmpancmeennozo
usomepa

uzomep

Yemopozo npedcmaeumeﬂﬂ 20M0/102U4ecKoz20 pﬂda aJ/IKeHo8 ecmeo..... .

Ecau e monekyne 2-memuabymeHa-2 00uH u3 amomos yaaepoda npu
080liHOUl 853U COEOUHEH C 00UHAKO8LIMU PAJUKAAAMU U OH He umeem ... .

CH, H CH, ,CH,—CH,
c=C ABAAEMCE. .vvunen. , NeHmeHa-2, a /C = C\ sess1emcs
H  ‘CH—CH, H H
€20 ..vvuenne . CH,=CH—CH,~-CH, u CH,= CIJ— CH, -smo...., a CH~CH=CH—-CH,

CH,

MEeXKJIaCCOBbIe U30MePbl; H30Mepbl [0 CTPOEHUIO YIVIEPOAHOH LielH; reOMeTPUUYEeCKUH (Li1Cc-TpaHC)
M30Mep; CTPYKTYPHBIN H30Mep 10 OJIOXKEHUIO IBOWHOM CBSI3HU; LIVIC-U30Mep; TPAHC- U30Mep

% Mposepvme usyuenHoe

1 BriGepute uzomepsbl 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 OmpepenuTe yuc- U mpaHc- U30Mephl aJTKEHOB.

CH,  CH, CH, % H CH,  CH,—CH,
L c=c 8 _ (€=C 3 c=c
'  H v en, v H
yuc- ©30Mep  MpaHc- u3oMep

A 1,2 3

B) A 2,3

Q13 2

D) . 2 1,3
e 4 ¥ 1,2




TEMA 3.4. H3omepus ankeHoB

Ec/ii B MoJleKyJle IpoIleHa y IepBOro aToMa yrjaepoja 3aMeHUTb OAMH U3 aTOMOB BOZAOPO-
Jla Ha MeTUJIbHBIN pa/iMKaJl, TO TOJIyYeHHOe COe/JUHEeHNEe 06pasyeT LIUC-TPAHC U30MEPHI0,
a ecJIM 3aMeHHUTb aTOM BOZIOPO/ia Y BTOPOTO YIJIEPOAA, TO [T0JyYEeHHOE COeIMHEHHE He 00-
pasyeT reoMeTpHUYeCKy10 U30Mepui0. OGbACHUTE IPUYHHY.

4 | Tlokaxkure NpHUMeEpbl U30OMEPOB JAHHOTO aJIKEHA.

CTPYKTYPHBIif H30Mep 110
CTPOCHUIO YIIIEPOJHOU LIeTTH
CTPYKTYPHEIif H30Mep 10 MOJI0-
SKEHHIO JIBOMHOI CBS3H

5, Kakue n3oMephl CyLIECTBYIOT ¥ aJIKeHa B MOJIEKYJIe KOTOPOI'0 HAXOUTCS 8 0-CBsA3ei?
1. u30Mepbl 0 CTPOEHUIO YIJIEPOAHOM Lenr
2. U30Mephl 10 M0JIOXKEHUIO IBOMHOH CBSI3U
3. MeXKJIacCOBble H30MePbI
4. reomeTpHryecKye (IIUC-TPAHC) U30MEPHI
6| CH,~C=CH KakuMmu pajukajaMu HaZ0 3aMeCTHUTb X U Y, YTOObI Y COeUHEHUsI 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 BeI[eCTB BIUIIKTE B COOTBETCTBYIOLINE TUEHKN TaGIUIbL.
CTpYKTypHBIe H30Mephl AJIKEHOB
CTpyKTypHBIE CTpyKTypHBIE H30Mephl
PYKTYP PYKTYD . p . MexkJlaccoBble
M30MepBbl 110 CTPOEHHUI0 0 MOJIOKEHUIO JIBOMHOMN
. HM30Mephbl
YTJIEPOJHOM Lienu CBA3H
1. meHTeH-2 U LUKJIONEeHTaH. 2.2-MeTHIIponeH U 6yTeH-1

3. 2-MeTuN6yTEH-1 U 2-MeTUN6YTEH-2

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

N\
R

9 CocraBbTe rpadudeckue dopmysbl ankeHa c¢ coctaBoM CsHio. Kakue u3 3THx BelecTs
06pasyT CEOMETPUYLCKYIO (IIUC-TPAHC) U30MepPHI0?




IIT PA3JEJI HEINPEJEJBbHBIE AIMGATUYECKHUE YITIEBOAOPOAbI

W3omepus xapakrepHas
IS QIIKCHOB

Hauunaercs ¢ Obpasyercst pazid- Hauunaercs B omtnune
Npe/ICTABUTENS, B LSRN (SIS ON @Y 12 C TPEThETO OT AJIKAHOB, AJTKEHBI
MOJIEKYJIe KOTOPOTo IOEIRELGIDS NI Hpe/ICTaBUTENS Oﬁnaﬂam; STUM
COTEPIKUTCA 3 aToMa INZAREAE, IR TOMOJIOTHYECKOTO BHJIOM H30MEpHI
yrepona HBIX K aTOMaM yIJIepo/ia —

MpH ABOIHOM CBSI3H

@ MpI 3HaeM, 4TO CyLeCTBYIOT 13 aJIkeHOB pa3HOro cTpoeHus ¢ coctaBoM C¢Hiz. Eciin ydyecTs
LIMC-TPaHC U30MEPHIO, TO ONpeJieJIUTe 0bliee YUCI0 U30MEPOB.

@ Y kakoro aToma yriiepoJia B MOJIEKYJIe IIPpOIIeHa cjieayeT 3aMeCTUTb OJUH aTOMa BOAOpOAa
Ha aTOM XJ10opa, YTOGBI y NIOJIY4€HHOI'0 COeJUHEHNA OBbLTH LUC-TPAHC I/I30Mepbl?

Tema 3.5. Ilosryyenue ajKeHOB

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

B pesy/sibTaTe OTLIENJIEHHNA MOJIEKYJIBI BOAOPOJAA OT MOJIEKYJIbI 3TdHA, 4 MOJIEKY-
JIbl BOAbI OT MOJIEKYJIbl 3TaHOJIA [I0JIy4aeTCA 3TUJIEH, U Bbl YK€ 3HAa€Te, YTO 3TU PedK-
LI COOTBETCTBEHHO HA3bIBAIOT peaKHUAMU AETUAPUPOBAHUA U AerugpaTaiun.

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

t> 1400C, HzSO4(onu.)

CH,=CH,+ HOH oecudpamayus

MostcHO /1u N0J0OHBIM NYMEM NOAYHUNMB IMUJeH U3 1,2-0ux/10pamaHa u X10pamaxa?
Kaxkumu sewjecmeamu Hado nodeticmeoeams HA HUX?

CH—CH + 7 =5 CH—CH, + ? —»
e, Cl Cl

Kakue easoeeHonpoussodHble MOXCHO 8351Mb 0151 NOAY4eHUs1 Opy2uX aN1KeH08?




TEMA 3.5. Iloy4yenne ajikeHOB

N3-32 akTUBHOCTH aJIKEHBI, B OTIMYHE OT aJIKaHOB, B IIPUPOJIE HE BCTPEUAIOTCS.
B mpomblieHHOCTH U B 1a00paTOPUM aJIKEHbI, B OCHOBHOM, HOIY4YaOT U3 aJIKAHOB
WM UX TPOU3BOJHBIX.

B npoMbIIIJIEHHOCTH QJIKEHBI IOJIyYaroT CJIEAYIOIUMU CII0CO0aMMU:

1. Kpexuneom negpmenpooykmos. IIpu KpeKHHTE alKaHbl, BXOASIINE B COCTAB
He(TEIPOIYKTOB, PACIIEIUISIIOTCS XU 00pa3yeTcsl CMECh aJIKaHOB U aJIKCHOB C MEHb-
el MOJNEeKYyIsIpPHONH Maccoi.

t, KaT.
CieHsy CsHys+CgHyg
reKcaIekan OKTaH  OKTEH

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

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

CH, -CH, -CH, —“**—CH, =CH-CH, +H,

B naGopaTropuu ankeHbl TONYYAIOT B OCHOBHOM OTHICIICHUEM OT COCEIHUX
aTOMOB YIJIEpPOJia OMPECIIEHHBIX aTOMOB MJIM aTOMHBIX Ipymil. Bo Bpemsi Takux pe-
aKIMA MEXIy aToMaMU yIiepoaa oopasyeTcs 7- CBSI3b (ABOWHAS CBS3b). AJKCHEI B
1a0b0paTOPHH MOTYUAIOT 110 TaHHBIM HIDKE PEaKIIHsIM.

1. Hazpesanuem mMonoeanoeeHonpous3o0Hblx aikanos (AnKuieaioceHioos8) co cnup-
mosvim pacmeopom wénoqy. Harpumep, pu B3aMMOJEHCTBUN OPOMITaHA CO CITUPTO-
BBIM PAaCTBOPOM THAPOKCH/IA KaJIKsl OT MOJICKY/Ibl OpPOMATaHa OTIICIISIFOTCS. aTOMBI BO-
Jopona 1 OpomMa, B pe3yJibTare ImoiyvyaeTcs 3TUIIeH, OpOMHU]I KaJns U BOJIA.

S
H —t+ H-C=C-H + KBr + HO0

.~ (cnmpr)

Kak BumHO, 3Ta peakmus mpoTeKaeT C OMHOBPEMEHHBIM OTIICIICHHEM aTOMOB BO-
JIOpOJIa U TAJIOTEHA OT MOJIEKYJI, M TAKUE PEAKIINU HA3BIBAIOTCS pedkyusii 0e2uopoea-
JoeenuposanusA. ECiu aToM TajoreHa MpUCOEIMHEH K MEPBUYHOMY aTOMY yIJIepoaa,
TO TIPU PEAKIWHU JETHIPOTaJOreHUPOBAHUS « aJKIITATOreHIIa TI0JIydaeTCsl TOIBKO
OJTH aJIKCH.

i W
R—?—C—H + ROH » —t~ R—C=C-H + KCl + H,0

(crmpr)

Ecnu arom ranorgna mprcoeinieH K BTOpUYHOMY WM TPETHYHOMY aToOMy yTIJle-
pozxa, To MpH AETHAPOTaIOTeHUPOBAHUH AJKWITAJIOTCHUIOB OOBIYHO MOIYy4aeTCs
cMech JIBYX ajikeHoB. Hampumep, pu B3aumMoaeicTBUH 2-0poMOyTaHa cO CIUPTO-
BbIM pactBopoM KOH 00pasyrorcs nBa mpoxaykra — OyteH-1 u OyTen-2.
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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 3T0T0 SIBNIseTCS yBE!U-
YeHHE YHCIIa AKWIBHBIX PaIUKalIOB, COETMHEHHBIX C aTOMaMH yIIepoa PH TBOWHON
CBSI3H, UTO BEJIET K YBEIMUYCHNUIO YCTOHYNBOCTH MOJIEKYITBI aJTKEHa.

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

Kaxk BuznHO, B Mosnekysne OyTreHa-1 k aroMaM ymiepoza ¢ IBOHHOM CBS3bIO IPHCOE-
IVMHEH ONMH (ITWIBHBIN), a B OyTeHe-2 MPUCOSIUHEHO JBa (METHIIBHBIX) AJIKAIBHBIX
pamukana. To ects, OyTeH-2 ycToitunBee, ueM OyTeH-1. DTo MpaBHUiIo BIEpBBIE OBLIO
BBISIBJICHO PYCCKUM yu€HbIM A.M.3aii1ieBbIM.

B oprannyeckoit XuMHuM €CTh MHOTO TaKHX PEaKIUii, KOTOPbIE MPOTEKAIOT B pa3HbIX
HaIpaBJICHUsAX ¢ 0Opa30BaHMEM HECKOJIBKUX IMPOAYKTOB. B 3TOM ciydae ypaBHeHue
PEaKLUK 3aKCBIBAIOT ¢ OCHOBHBIM MPOAYKTOM PEAaKLUH, BBIXOA KOTOPOTO OOJIBIIHH.
VYpaBHeHHE peaknuu B3auMoeiCcTBUs 2-O0poMOyTaHa co ClUpToBBIM pactBopom KOH
3aIMCBIBAIOT, KAK TIOKa3aHO HIXKE.

]?r

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

2-6pombyTan OyTen-2

2. lecuopamayueil npedeivhvlx 00HOAMOMHbIX cnupmos. 1lpu HarpeBaHu! CIvp-
T0B 710 140 — 180 °C B mpHCyTCTBUH KOHIIEHTPHPOBAHHOMN CEPHOM KHUCIIOTHI OT HX MO-
JIeKyJ1 OTILIETIIsIeTCs Boza (BHYTPUMOJIEKYIISIpHAst ACTUAPATALUS) U ITOJy4aeTCsl ajlkeH.

140-180°C, H,S0,

CH, OH 080, o g | HOH

aJIKCH

A
H-C—C-H 210880, cl,= CH,+ HOH

Ecmu B criuprax atom ymiepona ¢ THIpOPKCUIBHON IPYIION HMEET COCETHUE aTOMbI
YIIEpoAa, Y KOTOPBIX HET aToMa BOJOPO/IA, TO OHM HE ITOJBEPratoTCsl BHYTPUMOJIEKYIISIP-
HOH Aeruaparaiwn. A ecin B Monekye crmpta OH rpytina coetiHera ¢ BTOPHYHBIM AT
C TPETHUYHBIM aTOMOM YIJIEPOAd, TO, KaK U B PEAKUIX JETHIPOraJloreHUPOBaHNs, B pe-
3yNbTaTe PeaKIyii ASTUApaTaiy NOTyHatoT 00BIYHO JBa ajkeHa. Hampumep:

HH HH — CH,=CH—CH,—CH,
| | | 140 - 180°C, H,SO,
~H,0

o) Oyren-1

1 | —— CH,~ CH=CH—CH,
Oyranoi-2 OyTeH-2

[To mparuity 3aiiiieBa, OCHOBHBIM IIPOIYKTOM PEAKIIUH SIBISETCS OyTeH-2, TO
ypaBHEHHE 3TOM peakIMi MOKHO 3allncaTh TaK, Kak [MOKa3aHOo BBIIIE.




TEMA 3.5. IlosryyeHnue ajakeHoB

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

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

TIpu omwennenuu 2ano2eHo6000po0a Om AIKuil-
2A/I02eHUO08 U B00bI OM CNUPMOB, PeaKyus npome-
Kaem 8 HanpaeeHuu noy4eHs boiee YyCmouuueo2o
ankena (mo ecmv Maxo2o, 6 KOMOPOM YUCILO AMOMO8
6000p00a, NPUCOCOUHEHHBIX K AMOMAM Yenepood ¢
0BOUHOIL CBA3bI0, MUHUMATLHO).

3. Haepesanuem 8uyuHanbHulx OUA102eHONPO- 3aiines Asexcanap MuxailIoBHy
U3B00HBIX AIKAHOB C HEKOMOPbIMU Memaniamu (Zn, (1841:1910)

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

l'lpOBen BaXHbIe UCCJIeJOBAaHUSA 110
QIIKAHOB — 3TO BEIIIECTBA, Y KOTOPBIX aTOMBI rajore- CHITE3Y CHAPTOB,
HOB HAXOJATCS y COCEJIHUX aToOMOB yriepoza. [Ipu
B3aMMOJICHCTBHHN MX C HEKOTOPHIMH METaJUIaMH B
pe3ynbTaTe peakiyy aToMbl METaJIa OTIICIUIAIOT 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 HA3BIBAOTCA peaKkyuAimu ()eeaﬂoeeHupoeanl. Pac-
CMOTpPHUM HECKOJILKO ITPUMEPOB peaKHI/Iﬁ ACTAJIOTCHUPOBAHMA.

CH,—CH—CH, + Zn —» CH,=CH—CH, + ZnBr,

1,2-nubpomnponan

CH,—~CH—CH—-CH, + Zn —» CH,—~CH=CH-CH, + Zn€l,
¢ 6yren-2

2,3-quxsnopOyTan

e

B npombiwsnenHocmu askeHbl NOAY4AHM 8 OCHOBHOM ... ANKAHO8, BXO0SAWUX
8 cocmag Hegpmenpodykmos.

IIpodyKmom ..... BUYUHAABbHBIX 0U201026HONPOU3BOOHBIX A/NKAHO8 A845emcs
askeH. [Ipu ... amusogozo cnupma, a makijce npu ... 3IMaHa 8 pesyabmame
peakyuil noay4arom 3muJieH.

Bzaumodelicmeue 2 - xa0p6ymana co chupmogbiM pacmeopom KOH
omHocumcsi K peaxkyusim.... U 3ma peakyusi hpomekaem no ...

KpPEeKUHT; Jeruparanys; AeruporajoreHMpoBaH1e; 1eTHAPUPOBaHIE; JleraloreHUPOBaHHUE;
ripaBuJIO 3ailieBa
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: 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 IIpoAyKTOM 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 ajKeH?
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, KaxuMm pajikasiom ciie/iyeT 3aMeHUTD OJJH U3 aTOMOB Bo/iopo/ia B MosteKysie CH;Br, 4To6b1 mpu B3a-
MMO/IeHCTBUHY 06Pa30BaHHOTO NIPOAYKTA CO CIMPTOBBIM PACTBOPOM IIeJI04H He NOIyYaJICs alKeH?
A) BTopuuHbli 6yt B) Tpetuunsiéi 6yt C) u3o6ytusn D) atun  E) nzompomnui

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

7. BblienuTe npeBpallieHHs COOTBETCTBYIOIMX peakuuil geruapoBanus (1), ZeruaporaaoreHupo-
BaHuA (2), AerujpaTanuu (3) u ferasoreHupoBaHus (4). 060cHyiTe CBOU MbICH.
a. CH; — CHOH - CH; — CH, = CH — CH;, b. CH; — CHCl - CH,Cl — CH; - CH = CH,
¢. CH;— CH, - CH; — CH, =CH - CH; d. CH; — CHCl - CH; — CH; — CH = CH,

8, BouiuuTe GopMyJibl CIUPTOB B COOTBETCTBYIOLIME TYEHKH TABIHL{bL:

Crupt

IloxBepraercst BHyTpUMOICKYISIPHOH Aeruaparanun | He moasepraeTcs BHyTPUMOICKYIIPHON JeruapaTaliuy

% G
I. CH~CH—CH—CH, 20 CH= G CH, 3. CH~CH-C—CH,
OH CH, OH CH, OH CH,

9 CH3C1 i CzHG — C2H5 Cl — CzH4
CocTaBbTe ypaBHEHUA peaKL[I/II‘/JI, COIVIaCHO cxeMe rIpeBpaLueHm‘/'I.

10\ Hanuuinte ypaBHeHwsl peakLuii nosy4yeHus 6yTeHa-2 U3 HHKeyKa3aHHbIX BEIeCTB.
1. 2-6poM6yTaH 2.2,3-puxs0p6yTaH 3. 6yTaHoJs-2




TEMA 3.6. dusnyecKue 1 XHMHYECKHE CBOMCTBA aJIKEHOB

11] Kaxas cMeck alkeHOB noJiydaeTcs pH JerupupoBaHuy 6yTaHa, ecliv y4ecThb TO, 4TO He Npo-
UCXOAAT U3MEHEHHUs B CTPYKTYpe yIyiepoAHo# nenu? CorsiacHO npaBuily 3ailieBa, Kosnde-
CTBO KaKOr'o aJikeHa 6oJibliie B cMecu?

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

Tema 3 -6- du3rYecKue 1 XuMHU4eCcKre CBOMCTBA aJIKEHOB

I j YIaKOBOYHBIC KIIeiKkue
TMaKCThI JICHTBI

IIIACTMACCOBas IIACTMACCOBBIE
nocyaa TpyOBI

Ymo s18/151emcsi 06WuM 0451 IMuX npodyKmos, UCNO0Ab3yeMblX 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 cpagHeHue memnepamyp KuneHust OQHHbIX A/1KeH08?

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

dusuyeckue CBOMCTBA

AnkeHsl OeclBeTHBIE, HEPACTBOPUMBIE B BOJE W TOJSIPHBIX PACTBOPHUTEISIX
BemecTBa. OHU XOPOIIO PAaCcTBOPSIOTCS B HETOJSIPHBIX PACTBOPUTENSIX (OCH3MH,
OeH30J1, TOyoJ U Jp.). [lepBble TpU DPEACTABUTEISI TOMOIOTMUECKOTO Psijia alike-
HOB MPW KOMHATHOW TeMIiepaType razoo0Opa3Hbie BemecTBa 0e3 3amaxa. AJKeHBI
C HHU3KOH MOJIEKYJISIPHOM Maccol B OOJBIIMX KOHIEHTPAIUSAX OKa3bIBAIOT BPEIHOE
JIEHCTBUE HA OPTAHH3M YEIIOBEKA.

Kak u ankanpl, B TBEPAOM COCTOSTHUN OHM 00Pa3yOT MOJIEKYISIPHYIO KPUCTAJI-
nudeckyro pemérky. Kak u B ankaHax, ¢ yBEeIHMUYEHHUEM YHUCIA aTOMOB YIJIEpOla B
MOJIEKYIIax (OTHOCHUTEIHHOU MOJICKYJISIPHON MacChl), YBEITUYHBACTCS TEMIIEpATypa
KUIICHUS U IUIOTHOCTH HEPA3BETBICHHBIX aJIKEHOB.
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OtHOCH- ArperarHoe IT10THOCTS,
AJIKeH TEnbHAS COCTOSTHHE Temmeparypa r/em?
MOJIEKYIIApHAas | IpHu KOMHATHOM kumnenus, °C (>xuzakoe
Macca TeMmeparype COCTOSIHUE)
OTeH 28 la3mr -103,9 0,566
IIponen 42 l"a3mr —47.0 0,609
Byten-1 56 Ta3er -6,6 0,629

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

AJIKEHBI, SBIISIONIUAECS Temmneparypa ThiotHOCTH I/CcM?
CTPYKTYPHBIMH U30MEPaAMHU kunenus, °C (KUIKOE COCTOAHME)
Bbyten-1 -6,6 0,629
2-MEeTHIIIPOTICH -6,9 0,588

W3 yuc- n mpanc- n30MepoB alNKeHOB, KaK MPaBUIIO, yi/C-U30MEPBI UIMEIOT OoJiee
BBICOKYIO TEMIIEPATypy KUIICHUS U IUIOTHOCTh, YeM MPAHC-U30MEPHI.

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

JTUEH YCKOpAEeT Co3peBaHWe HEKOTOPLIX IJIOAO0B. le/l TPaHCIOPTUPOBKE MJICA0B
Ha JlaJIbHUE PACCTOAHUA UX COGI/Ipa}OT HecneJIbIMY, YTO0Obl U36eXaThb MOop4YX NpoAyKTa. Bo
BpeMsd NepeBO3KH B BO3JYX 3aKPbIThIX XPAHUJIUIL BBOAAT HebO0JIbIlIOe KOJIMYECTBO 3THUJIEHA.
B pe3ysbTaTte, NIPOAYKIUA He IOPTUTCA U CO3pEeBaET B Jopore 10 HpI/I6bITI/IH B HasHa4YeHHOe
MecCTO.

1

OnpezenuTe 1/ 3TaHA U 3THJIEeHA IPAaBUJIbHbIE (+) ¥ OMIKN604YHEIe (-) BBICKA3bIBAHHUS.
OTaH OTuieH

1. B momnekyne HET T-CBA3U | o

2. B mornekyne ecTb m-CBI3b d i

3. IlpenenbHbIi yIIIeROIOPO/T m] m]

4. HenpenenpHbli yIeBonopoi ] i

5. XapakrepHa peakiys NPUCcOeAnHEHHs O O

6. XapakrepHa peakius 3aMeIleHus o m
Kak esl dymaeme, kakumu ceolicmeamu smuieH omauvaemcss om smaxa?
Kakue peaxyuu xapakmepHul 015 He20?
Kak amo céssaHo ¢ e2o cmpoeruem?




TEMA 3.6. DuznyecKkre 1 XHMHYECKHE CBOMCTBA AJIKEHOB

XuMnyecKue CBOiCTBA

HecMoTpst Ha OTMHAKOBBII KaY€CTBEHHBIH COCTAB ANKAHOB U ANKEHOB, UX XHMHU-
YeCcKHe CBOMCTBA Pe3Ko OTIHYAroTCesl. [IpUYMHON 3TOTO SBISETCS TO, YTO B OTIIMYHE
OT aJIKAHOB, B MOJICKYJIaX AJIKCHOB €CTh TT-CBSA3U. BOJIBITUHCTBO XUMHYECKUX CBOWCTB
(peakiuu MPUCOSTUHEHUS, TOMUMEPU3AINH | T. JI.) CBSI3aHO C HAJIMYHEM T-CBS3H B
HX MOJIeKyJIax. Bbl H3y4HITH TO, YTO T-CBSI3b, TI0 CPABHEHUIO C G-CBA3BIO, HEMIPOUYHAS.
[Ipy XUMHYECKUX PEaKIMIX T-CBA3b, HAXOMAAIIAs B MOJCKYJIaX allkeHOB, JIETKO Pa3-
PBIBACTCS, M OHU MPEBPAINAIOTCS B TIPE/ICIbHBIC BEIIECTBRA.

Peaxuusi npucoe uHeHusi. AJIKCHBI TIPUCOETUHSIIOT K ceOe BOJOPO/I, TAJIOTCHBI,
raJlOreHOBOIOPOJIBI, BOAY U Jp. Bo BpeMst 3TUX peakIuii aToMbl yIiieposia MpH ABO¥-
HOW CBSI3M U3 Sp’ THOPUIHOTO COCTOSTHHS MEPEXOJIST B sp° THOPUIHOE COCTOSIHUE.
[Ipucoennuaenue Kk 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 KaTaJIM3aTopa, MPUCOEANHSS BOIOPOI, IPEBPAIIIAIOTCS B
COOTBETCTBYIOIINE AJIKAHBI.

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

Peaknuu rupupoBaHust MOTYT POTEKaTh Kak MpH aTMOC(EPHOM, TaK U IPH BbI-
cokoM naBneHusAx. He TpeOyeTcst HarpeBaHe 10 BHICOKOM TEMIIEpaTyphl, TaK Kak 3TH
peakuuu sk3oTepmuueckue. llpu yBeanueHUN Temmeparypbl, C y4acTHEM. TOIO JKe
katanuzaropa (mo npuHuumy Jle-lllarense), peakuus MOKET IPOTEKATs B 0OPaTHOM
HanpaBJIeHUHU (PEaKLUU 1EeTUAPUPOBAHUS).

B otnnuue ot Bogopoza, rajJoreHsl NPUCOSANHAIOTCS K aJIKeHaM NP KOMHAaTHOM
TeMIIeparype.

CH,=CH—-CH, + Cl, — CIIHZ— CIH —CH, ) m

Cl Hemopuvecku asnkeHbl UMEHO8ANUCL

1,2-auxsoprponai l u KaK. osneduHel (scupoobpasyrouue). Imo

HA36aHUE OHU NOY4UAU NOMOMY, Ymo nep-

HpI/I B3aMOJICHCTBUH AJIKCHOB C BOTHBIM 8ble npedcmasumenu a/KeHO8 8 PeaKyusix C
PacTBOpOM 6p0Ma (6p0MHa$I BOI[a) HPOKCXO- X/A10pOM U 6POMOM 06paszyom i uponodobHble

npodyKkmol.
T 00ECIBEUMBAHME KPACHO-OypoOro IiBera

pactBopa. [ IpuurHOI3TOr0 ABJISIETCA TO, UTO
MPH OOBIYHBIX YCIOBHSX OPOM, COCAUHSSICh
C MOJEKyJamMi ajikeHa, 00pasyeT OeclBer-

BpoMm scudkocmsb KpacHo-6ypozo ygema.
HBIC BEIIeCTBA JIMOPOMAaIIKAHBI.
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DTa peaknusl SIBIACTCS peakyuell onpedenenus (kawecmeennas) sl alIKCHOB (B
o0meM, AT BceX HeNpeIeTbHBIX 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 (rajgoreHoBomopossl, Boxa U T.1.) MPOTEKaeT
o TOMY K€ NpaBHiIy. Bo Bpems peakumm NpouCXOAWT pas3pbIB TT- CBsI3W, aroM H
MPUCOETUHACTCS K OIHOMY M3 arOMOB YIJepoja MpH ABOMHOW CBs3H, a X (artom
rajorera, OH rpynma u ap.) — k Apyromy. Peakiust 3TuiieHa ¢ raloreHOBOAOPOAAMH
MPOTEKAET MPX OOBIYHBIX YCIOBHSX, & C BOIOW Peakiys MPOTEKaeT B KUCIIOHN cpexe (B
npucyterBud H,SO,). CxeMbl peakiuii oKa3aHbl HIKE:

H H H H
S P S A
H Br

OpoMdTaH
H H
+ HoH s H—#—éI—H
H OH

OTaHOJI

Hccnenyem MexaHU3M peakuH NpucoeIuHeHHs MoieKyn tTuna HX k moneky-
JaM aJKeHa Ha mpumepe npucoeanHenusi HBr k stuneny. M3-3a Gonpmei snex-
TPOOTPULATEIBHOCTH aToMa OpoMa 3JIeKTPOHHASI IUIOTHOCTh XMMHUYECKOH CBSI3U B
monekyine HBr cmemiena k Opomy. B pesynbrare, atom Bogopoaa ofnagaeT yacTuy-
HBIM TIOJIOKUTEJILHBIM 3apsiIoM, a aToM OpoMa — YaCTHYHBIM _OTPHLIATCIEHBIM 3apsi-
oM. Bo Bpemst peakiuy MpOUCXOAUT FeTEPOIMTUIECKUI Pa3phIB CBI3H M00pa3ytoTCs
anekmpoghunvivie (H") ( rped. «mro0siias oTpuLaTeIbHbINA 3apsil WM JIEKTPOH») H
Hykaeogunvnvle (Br) (rped. «1o0s1mas moaoKUTeIbHBIN 3aps WK SIPO») YaCTUIIL.
DTOT IpoLecc MOKHO ITOKa3aTh CXEMATHIECKU CIIEAYIOIIM 00pa3oM.

Hi:Br: — H'+ Br_ /A\

W3BecTHO YTO T-CBSI3L. MO CPABHEHHIO © Kamuon sodopoda (H*) o6aadaem
G-CBA3bI0 HEYCTOMYMBA, JIETKO NOJISPU3YETCA 60bUILM SHAEHUEM CPU@C’I’“’ K neK-
v MPOHY U A8/151emcsl CU/IbHOU 3/1eKmpo-
oA ACHCTBHCM  Hapy>KHOTOQOIICKEPHICCKOro Puavkoll yacmuyell. [Tomomy ymo amom
nosst. B peaKHHOHHOfI Cpeac npu HPI/I6HI/DKGHI/IH 68000poda umeem 6ce20 00UH 3/1EKIMPOH,
anekTpodmipHON  yactuiiel (HY) k morekyne npu nomepe Komopozo o6pasyemcs Ka-
STUICHA HIIEKTPOHHOE O0IAKO JBOWHOM CBSI3U MUOH, IUWEHHbIT SM020 3nexmpoHa. Ht
o o6pazyemcsi npu duccoyuayuu Kucjaom, u
HaIpaBJFICTCA B CTOPOHY BHGKI’pO(bI/IJ'IBHOI/I da- nosamomy Hekomopble peakyuu npomeka-
CTUIIBL, U B PE3ybTaTe 00pa3yeTcsl T-KOMIIEKC. 10m 8 Npucymcmeuu Kucom.




TEMA 3.6. Ddu3nyecKkne 1 XUMHYECKHE CBOHCTBA AJIKEHOB

H_  _H
H ¢+ “H

TT-KOMNJexKkc

B o6pa3zoBaHHOM TT-KOMILIEKCE DIICKTPOHHAS Tapa TBOWHON CBSI3U CMEIIACTCS B
CTOPOHY OJHOTO M3 aTOMOB YIJIEpoaa. DTOT aToM yriepozaa (JOHOp ) 3a CUET dJIeK-
TPOHHOH Tapsl M-CBA3U 00pasyeT co cBobomaHOM opbuTansio H" (akmenTop) xoBa-
JIEHTHYIO CBSI3b I10 IOHOPHO — aKIENTOpHOMY MexaHusMmy. llpucoequnss Bogopon,
BaJICHTHOCTH aTOMa YIJIepo/ia CTAHOBHUTCS PaBHOM YETHIPEM, a IPYTroil aTOM yIJIepo-
Jia, IPHOOpeTast TOJIOKUTENBHBIN 3apsi]], 00pazyeT KapOOKAmuoH.

.
CH, —CH, «kapboxamuon

[TosydeHHBIH KapOOKATHOH C JIEFKOCTHIO
COCNIMHACTCS C HYKICO(DHUIBLHOW YacTHUIICH

Ecau 6 cocmase opzaHuuyeckozo

(Bri)- geujecmea 0OUH U3 AMOMO8 ya/1epoda
N 3apsiicaemcs NOJIOHCUMebHO, Mo 3mom
CH3 _ CH2 +Br —— CH3 _ CHZBI' UOH HA3bl8AM KAPOGOKAMUOHOM, A UOH

compuyamesibHO 3AdpPsAHCEHHbIM AMmMOMOM
yleepoda Hasblearom K'ap600HUOHO.M.

Kaxk BuziHO, nprcoeAnHEHNE K ajKeHy MoseKyl thiia HX uiet B npucyTcTBUM 3JIeK-
TPOGUIBHON YaCTULIBI  IPOTEKACT IO UOHHOMY Mexanuszmy. Takue peakLuu MpUCcoeIu-
HEHUS Ha3bIBAIOTCSl peaKyusimu 1eKmpoduibHo20 NPUcoeOUHeHUs.

3aBepluuTe TabJIULLY.

AnkeH [IpoaykT, o6pa3oBaHHbIA TpucoeauHeHneM HBr

JTUJIEeH

[Iponen

byrten-1

ByTen-2

Ipu peakyuu npucoeduHeHUs1 KaKux askeHos ¢ HBr mMozym 06pa3o8amucsi 08a pasHbIX
npodykma?
Kak evl dymaeme, kakoll u3 06pa3o8aHHbIX NPOJYKIMO8 cuumaemcsi 0CHO8HbIM?

ITpucoenunenue monekyn tria HX kK HECHMMETPUYHBIM MOJIEKYJIaM aJIKEHOB
MPOTEKaET Mo mnpaBwily MapkoBHUKOBRA. Kiaccuyeckuil BapuaHT OIpesesieHusl Tpa-
BUJa MapKOBHHKOBA TIACUT: HpU NPUCOCOUHEHUU 2ATI02€HOB000PO008 (Ul 800bl) K
anKeHam amom 8000poOa-NPUCOEOUHACMCA K Hauboee 2UOPUPOBAHHOMY AMOMY yeile-
pooda npu 080tHOU €6a3U, d amom canoeena (un OH epynna) — k naumenee euopupo-
sannomy amomy yenepooa. Hanpumep,

Br

CH,=CH—CH, + HBr — CH,—CH-CH,

IpOIEH 2-OpomMnpornaH
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Ecauvacmu MOJ/1EK)/1bl A/1IKeHO8 hpu C=C ces3u Odl,lHaKOBble, mo makue a/iKeHbl Cumme-
mpu4Hble d 8 NPOMUBHOM Cay4de — HeCUMMempu4Hble a/1IKeHbl. Hanpwvlep:

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

OOBsICHUM MIPUYHMHY PEeaKUUi NPUCOCANHEHHS K HECUMMETPUYHBIM aJIKeHaM 10
npaBwily MapKoBHHKOBAa Ha IMpHUMeEpe peakluu NprcoeauHeHus npomnuieHa ¢ HBr.
[Tpu BIusTHUM KaTHOHA BOJOPO/A Ha MOJICKYJIBI ITPOTIMIIEHA MOTYT 00pa30oBaThCsl J1Ba

pa3HbIX KapOOKATHOHA.
CH,“CH—CH, +"H"

Ecinn xaTnoH Bofopo/a npucoeJuHseTcs K Ecnu xaTnoH Bofopo/a npucoeJuHsIETCs KO
MIEPBOMY aTOMy YIIEpOJa B MOJICKYJIE TIPO- BTOPOMY aToMy YIJIepojia B MOJIEKYJIe IpO-

nexa (HauboJiee THIPUPOBAHHOMY aTOMY neHa (HaMMeHee IMAPUPOBAaHHOMY aTOMy

yIIepoza), Toraa BTOPOil aToM yrieposa yIaepoza), Toraa nepBblil aToM yriepoaa

3apsDKAETCS TOJIOKUTEIIBHO. 3apsKACTCSI HOJIOKUTEIIBHO.
+ +
CH,— CH—CH, CH,— CH;CH,
1 11

W3 nonyueHHBIX KapOOKAaTHOHOB TOT, KOTOPBIN Hanbosee cTaduiIeH, 10JbIIe OCTa-
&Tcs B peakuMOHHOM cpene, 1 HykJieopriIbHas yacThLa (B 3ToM ciydae Br) mpucoe-
JIUHSETCS. K 9TOMY KapOokatuoHy. [lonokurensHblil 3apsin | kapOokarnona crabuiin-
3UpyeTcs 3a CYET IBYX METWIIBHBIX Ipy1, a Il 3a cuér ogHoro sTunoBoro pamukaia. B
MOMEHT CTaOMIM3aLUH HOJIOKUTEIBHOTO 3apsiia dSPQEKT, CO3AaHHbIA ABYMS METHIIb-
HBIMH Tpynnamu, Oospie 3dexra, cCo3TaHHOTO OJHON ATUIILHON IPYHIION, U TOITO-
My | kapOokarrnon Hanbonee CTaOMIbHBIN.

CH,—~CH-CH, CH,-—CH,— CH,

CTaOHMIIbHBII KapOOKaTHOH HecTaOMIBHBIN KapOOKaTHOH

Jpyramu cioBamHu, peakiysi POTeKacT B HAlIpaBIeHH noydeHust | kapOokaTnoHa.

CH,= CH—CI, +tH%~—» CH,—CH—CH,

CH,~CH—CH, + Br —» CH,~ CH—CH,
Br

OnBITHBIM Ty TEM OBUIO OTIPEIeNICHO, YTO B PE3YJIBTaTe PEaKIMi B OCHOBHOM IOy~
qaeTcsi 2-OpOoMIIpoTiaH.




TEMA 3.6. Dduznyeckne 1 XUMHYECKHE CBOKCTBA AJIKEHOB

IIpu peakyusix 31ekmpoPuabHO20 NPUCOEOUHEHUS K A/IKEHAM, CIOUKOCMb 00pA308aAHHbIX
KapboKamuoHo8 y8eaudu8aemcsi 8 HANPas/AeHUU: Nep8UYHbIL — BMOPUYHBIL ~MPeMUYHbILL

+

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

CH,
nepeuyHublil 8MOpUHbLI mpemuyHblil
Kap6oKamuoH Kap6okamuoH KapbokamuoH

[ 11 111

H3 daHHbIX KapbokamuoHo8 Haubo.1ee cmabuibHbiM s18asemcst 11 kapbokamuoH.

CoBpeMeHHbII BapyaHT IipaBriia MapKoBHUKOBA IIACUT: peakyull npucoeOuHeHus K
ankenam monexkyn muna HX npomekaiom 6 nanpasnenuu obpazosanus Haubonee cma-
OUNLHO2O KapOOKAMUOHA.

N3-3a HECHIMMeTpHUecKoro cTpoeHws 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
Peakuuu ropenusi u okucjenus. C ygactu-
€M KHCJIOPOZIa aJIKSHBI TIOJIHOCTBIO CrOPaIoT ¢ 00-
pazoBanrieM CO, u H,O. OO1iee ypaBHEHHE 3THX
pEaKIyii MOXKHO BBIPA3UTh CICAYIOIIMM 00pa3oM:
3n .
C H, +—0,——>nCO, +1nH,0
2
Biiaaumup BacuibeBrua MapKOBHUKOB
B omninume oT 3TaHa, 3TUIIEH TOPUT CBETAIINM- (1837 - 1904)
csl IIaMeHeM. DTO OO0YCJIOBJIEHO —IOBBIIICHHOM Pyccknii xuMuK. Onpesiesan
MacCOBOM JIONEH yIvIepoaa B MOJIEKyJe STUJieHa. 32RQROMEPHOCTH HApaBJIEHHH
IIPOTEKaHMsI PeaKIMi H30MePU3aLUH,
Bo BpEMs TrOpPCHU O6pa3yeTCH BBICOKasd TEMII€pa- 3aMelleHHs], Pa3JIOXKeHHs],
Typa. YFJ'ICPOI[, 06pa3ymmnﬁc;[ IpU paciiajie Mo- MIPUCOeJUHEHU 110 JIBOMHON CBA3U

COIVIaCHO X CTPOEHHIO.

JIEKyJl JTUIICHA OT HArpeBaHUs, CrOpaeT He Cpasy.
YacTuiku ero cHavaia pacKaisiioTcs, BbI3BIBASL CBe-
YeHUe TUIAMEHH, U JIUIIh 3aTeM MOJIHOCTBIO CrOPAIOT B €0 HAPY)KHOW YacTH.

C,H, +30,—>2C0, +2H,0 +Q

[Ipu HenoCTaTKE KUEIOPOA STUIIEH CTOPAET He MOIHOCTHI0, 00pa3ys O4eHb S10-
BUTBIN YTapHbIil I'a3 WK yIiepon (caxy).
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C,H, +20,—-52C0 +2H,0

C,H, +0,——>2C+2H,0

[Ipu B3anMoaeCTBHN aTKEHOB C KMCIOPOJOM C YHacTHEM CepeOpsSHOTO KaTaH-
3aTopa MoyqatoTcs AMOKCHabl. Hamprumep,

2CH,= CH, + 0,42 2H,C — CH,

Oxcun STrIeHa (SMOKCHUT)

B omimume ot ankaHOB, alTKEHBI JIETKO OKUCIISIOTCS PACTBOPAMH BEIIIECTB-OKHCIIH-
teneir (KMnO,, K,Cr,0,). Harmpumep, nipu B3auMOICHCTBAN pacTBOpa IepMaHTaHa-
Ta KaJHs C aJKeHAMH TPOUCXOIUT ObICTpoe oOecCIBeUnBaHIE (PHOJICTOBOW OKPACKH C
oOpazoBannem ocagaka MnQO, Oyporo mBera. DTa peakuus sSBIACTCS peakyuell onpe-
OeleHusi alKEHOB (a Taroke JPYTruX HEMpeAeTbHBIX yrieBomoponos). [Ipu neiictBumn
Ha aJKEeHBI pa30aBieHHBIM pacTBopoM KMnO, B HEHTpanmbHON WM CITa0O0MICIIOUHON
cpeze peakIuy MPOoTeKaeT MPH OOBIYHBIX yCcIoBUsX. [Ipu 9TOM anmkeH mpeBpamaercs B
JIBYXaTOMHBIN cIUPT. Kak 1 B peakiuisix MpHUCOEINHEHHUS, IICHTPOM PEaKIHs SBISCTCS
T-CBs3b. BO BpeMsi OKHCIIEHNSI B MOJIEKYITaX aJIKeHOB Pa3phIBACTCS TT-CBS3b M K KAKIOMY
aToMy yriiepojia MpH JABONHON cBsi3u mpucoenunsercs oqaa OH rpynma. Hike manbt
YpaBHEHHUS peaKIfii OKUCICHNUS dTHIIEHA U OyTeHa-2 ciadbiM pactBopoM KMnO,.

3CH,=CH,+ 2KMnO, + 4H,0 — 3(‘3H2—(‘3HZ+ 2MnO, + 2KOH
OH OH

3CH,— CH=CH-CH, + 2KMnO, +4H,0 — 3CH— (EH - (‘DH— CH,+ 2MnO, + 2KOH
OH OH

B ympoménHom Brjie B JaHHOM ITpoIiecce OKUCINTENs 0003HavatoT B Bue [O].

R—CH=CH—R +[0]+ HOH — R—(‘ZH—C‘H—R
OH OH

PeaKIll/lI(I nmojaumMepusanuu.

Mosekyibl alKeHOB MOTYT COEIU-

IIpoyecc 0bpasosaHust KpynHuIX MOJAEKYA
HATBCS IPYT C APYroM, oOpas3ysl JUINH- o P 4 o
nymem coeduHeHuﬂMHOchecmeaMOAeK)/ﬂc HU3-

HbIC yIIepoaHbIe neny. IIpudnHa sToro Koll MoeKyAsipHoll Maccoil Hasblearwm peak-
— HaJM4Me B MOJIEKylaxX m-CBA3U. Bo yueti noaumepusayuu. O6pazosaHHoe BblCOKO-
BpeMs MMOJMMEPU3AIMH THICAIN MOJIe- MOJIEKYAISIpHOE 8euecmso (MAKpOMOAEKYAA) Ha-
Kyl aKeHa 33 CuéT Pa3pHIBA T-CRA3M 3b16a€MCS NOAUMEPOM, A HUSKOMOACKYASPHbIE

6 sewecmea, U3 KomopwiX 06pa308aH noaumep,
COCIMMHAIOTCA APYE-Ca APyTOMTes0bpa- HA3bI8AMCs MOHOMepaMu. B moaexyaax noau-

30BAHHEM MAKpPOMOIEKYH (MOIMMEpa). Mepa MHOZOKpAMHO NOBMOPSIOWULICS 0CMamok
PaccmoTpyiM  peakiyi  IoJIuMepH3a- MOHOMepa Ha3bléaemcst cmpykmypHoti eduHu-
WU STUJICHA. yeti uau 3/1eMeHMapHoll 386eHol.
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CH,=CH, + CH,=CH, + CH,=CH, + ... —
_’_CHz_CHz_ + _CHz_CHZ_ + _CHz_CHz_..._’
_’_CHz_ CHz_CHz_CHz_CHZ_CHZ_

[Iponykr nmoiauMepusanuy TUIEHA HasblBaeTCsA nonusmuieHom. boiee kparko
HOJIMMEPU3aLUI0 STHJICHA MOXKHO BBIPA3UTh B CIEAYIOILEM BUJIE:

CTpyKTypHas eIMHHLA I
3JIEMEHTApHOE 3BCHO

—
n CH,=CH, R ( —CH,— CH,— ) Crenenp
[ — @

h TONMMEPHU3aIIN
/ — —
Mownomep /

[onumep

Jpyrue ankeHsl MOIMMEPU3YIOTCS aHaslornaHo. Harmpumep, nonuMepusarmeil mporm-
JIEHa TIOJTy9aeTCs HOUNPONUIEeH, U YPaBHEHHE PEAKIIMU BBIPAXKAIOT B CIIETYIOIIEM BHUIE:

nCH,=CH —, (—CHZ—(‘EH—)
CH, CH,

HPONUIICH HOJIMIPOIMICH

n

A

JTHUJIEH U NIPOIUJIEH SIBJISAIOTCS LIEHHBIM CbIPbEM JIJI1 OpraHU4YecKoro cuHTe3a. [lo 3Toi
NPUYMHE B Ka4eCTBE rOPIOYEro OHU He UCNoJb3yloTcs. OCHOBHAs 4YacTb IOJIyYEHHOIO 3TH-
JIeHa Y TpONMJIeHA WCMOJb3YeTCs AJisi NPOU3BOJCTBA NMOJMMEPOB. U3 HUX H3rOTaBJIUBAIOT
nocyny (1), mosiMaTUIeHOBBIE MaKeThl (2), Tpy6bl U IiaHTH (3), MeJUIMHCKOe 060pya0Ba-
Hue (4), knelikue yieHTHI (5), pas/iMuHble JeTaau (6) U [p. KOTOPbIE UCHOJB3YIOT B ObITY.

1
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C nonuMepamu U ¢ 3aKOHOMEPHOCTSIMHU PEaKIIUi IMOJIMMEPHU3AIUU BbI TOAPOOHO
o3HakoMuTech B 11 Kiacce.

V4
Hepeble mpu npedcmaeume/m 2oMos102u4ecKkozco pﬂda asikeHoe npu 00bIYHbIX

YCA08USIX HAXOOSIMCS 8 ..... COCmosiHUU. Peakyusi mesxcdy nhenmeH-1 u HBr, 8 pe3ysabma-
me Komopoli nosyyaemcs 2-6poMneHmaH, npomekaem no ..... .

Peakyus CH,= CH,+ H,

t, Kar.

Ha3svleaemecs peakuueﬁ ..... .

Bcmynas e peakyuio ....., a/sKeHbl 06pa3yom nPOMbIUIEHHO 8ANCHbIE 8bICOKOMO.1e-
Ky/1sipHble eujecmaa.
CH,— CH- CH, - amo coeduHeHue 518.151emcsi npodyKMoM peakyuu .... Nponu/ieHa

| |
OH OH

pacmeopom KMnO,.

Peakyuu 31ekmpogu1bH020 NpucoedUHeHUs1 NPOMeKarm 6 HanpagaeHuu 06paso-
8aHUs 6os1ee cmabu/bHO20 ... .
KapﬁOKaTI/IOH; ras; OKMcJjieHue, riipypoBaHue; IpaBUJIo MapKOBHI/IKOBa; IoJinMepusanua

Ilposepbme u3yveHHoe

1 IIpu noMoLM KaKOro pacTBOPa MOXKHO BbIZIE/IUTh 3TAH U3 3TaH-3TUJIEHOBOH cMecu?
1. BpoMHas Boja
2. CnupTOBBIN 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 YMCIIO0 O6IUX CBSA3eil B MOJIEKYJIe U TUOPU/IHOE COCTOSIHME ATOMOB
yrjiepoja Ipy rMIpuPOBaHHUH 3TUJIEHA B 3TAH?

3 I

JTaH
OTHIICH

Gpomuast . o -
BOzA

[ToyeMy npu ropeHHH CMeCH OJJMHAKOBOro o6beMa Bo Il ciydae no cpaBHeHHuIo ¢ | cBeve-
HYe MJIaMeHHU yMeHblIaeTcs?

4 Kaxue 13 BellecTB, MacChl KOTOPBIX PaBHbI, NPUCOEJHUHAIOT GoJibliee KOJIUYecTBO 6po-
Ma? OOBbSICHUTE IPUIUHY.

I. CH2=(IJ —CH, 2.CH,= CH—CH, 3. CHj—CH=(|3—CH3
CH, CH,

5 | [lpu mponyckaHUY 3TaH-3TUIEHOBOH ra3oBoi cMecr 066éMoM 89,6 1 (H.y) yepe3 pa36aB-
JieHHbIH pacTEOp KMnO,, B351TOr0 B M36bITKE, 06pasyeTcs 62 I sTUIEHIIMKOJIA. Onpese-
JINTe 06beMHYI0 110J110 (B %) 3TaHa B TepBOHAYaJIbHOM ra3oBoH CMeCH.

A) 50 B) 75 C) 85 D) 25 E) 40

[Ipy ucno/sb30BaHUM 3TU/IEHA B TeILIMLAX A/ YCKOpeHUsl cO3peBaHMA IJIOJOB JOCTa-
TOYHO, YTOOBI €ro MPUCYTCTBUE B BO3/lyxe COCTaBJsAI0 1% ero 06 bMHON 10J14. CKOJIBKO
rpaMM 3TUJIeHa He0OGX0AUMO JJis1 06ecredeHusl ITOW HOPMbI B Teminie 06bémMoM 448 m3?




TEMA 3.6. duznyecKkue 1 XMMHYECKHE CBOMCTBA AJIKEHOB

+ KOH(ernpr) X +H,0,H" Y 140 °C,H,S0, 7

7, CH,Br-CH, -CH, - CH,

Pa36eliTe cxeMy Ha peakI1H, COCTaBbTE YpaBHEHUs 3TUX peakL Ui U onpesenute X, Y, Z.

8 BbIAeJ’II/ITe AaHHbI€ BbICKAa3bIBaHHUA 10 CXeMe.

) O OO

1. BcTynaeT B peakLMI0 NPUCOeUHEHUS

2. [Ipy 0GBIYHBIX YCJIOBHUAX B ra3000pa3HOM COCTOSIHUU
3. [losry4aeTcs KpeKMHIOM OyTaHa

4. BcTynaeT B peaKILMI0 3aMelleHHUs C XJI0POM

5. BcTynaeT B peakIjuIo ¢ BOJOPOJOM

9, CocTaBbTe MO OHOMY YPaBHEHHIO peaKuHﬁ, COOTBETCTBYIOIIUX Ka)K,CLOﬁ CTaJuH CXEMBbI.

EUTy———
2

()2
4

o )
6

10, 3aBepuIMB KPOCCBOP/, ONPE/ENUTE aTKEH.

1. Hepa3BeTBJIéHHBIN anKaH, UMewonui popmysy C;Hqe !
2. DJIEMEHT, BXP,E[HI.LU/Iﬁ B COCTaB BCEX OpPraHUYecKHxX zm
COoeJUHEHUU ; ‘ ‘ ‘
3. [leynb 1 NPOU3BOACTBA YyryHa .
4. lesauHduULMpYelllee BELIECTO s
5. HenpegenbHbli yrieBoaopos ¢ coctaBoM C,Hz, .

6. AJIKeH, y KOTOPOT'0 HET MEeXKJIaCCOBOTO U30Mepa
11, llpensioxxuTe coco6 nosyyeHus 3-MeTHJINIeHTeHa-2 U3 3-MeTuJIleHTeHa- 1.

12, [lpucoennnenre 6pomoBogopoaa k TpudTopnpomneny (CH,=CH-CF;) npoTekaeT npoTHB
npaBusia MapKOBHMKOBA (KJIacCHUeCKHH BapuaHT). Hamumute ypaBHeHue peakyuu 1
06bSICHUTE NPUYMHY 3TOTO.

Jlomawnee 3ada

1. HOJIbSyHCb IJIaCTUJIMHOM W CIIMYKaMH, CMO,[[eJalyﬁTe peakyHrio 3TUJeHa C 6p0M0-
BOAOPOJAOM U IOKAXUTE, KaK MEHALTCH IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl 3THU-
JIeHa.

2. HOLLFOTOBbTe TNpe3eHTaAUI0 Ha TeEMY: «HpI/IMeHEHPIe MOJIN3TUJIEHA Y ITIOJIMITPOIIUJIEHa».
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Tema 3.7/ . Tomonornyeckmuii pAA ajJKaJMeHOoB, rpadpuyeckue
¢dopmysibl M IPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJT

AnkaH — AnkeH

Ankan — AnkajueH

Ymo o3Hauaem 3aMeHa OKOHYAHUSL «aH» 8 AJKAHAX HA «EH»?

Ymo evipaxcaem oKoOHYaHUe «JueH» 8 a1KadueHax?

Kakoe onpedesieHue MoxcHO damb aikadueHaMm HA 0CHoge ohpedesieHUll a/aka-
HO8 U a/1IKeH08?

Ha ocnoge MedicOynapoonoii HomeHkaamypsl aikaouenamu (uiu OUeHo8bIMu
Y2neeo0opooamu) Ha3wbl8aiOmMcs Yenegooopoobl ¢ OMKPLIMOU Yenvlo, 8 MOIeKVIax
KOMOpbwIX uMeromces 0se 0souinvle cea3u. Ecm B MONIEKyIe COIEPKHUTCS 7 YUCIIO aTo-
MOB yriepoaa, To cocraB C,H,, , Beipaxkaet obuiyto ¢popmyny ankaauena. Hanpumep,
B MOJICKYJIE aJIKaJIneHa, CoeprKallell YeThlpe aroMa yriaepoaa, popMyna nmeer BHJ
C4H,4, mmu C,Hg. yig Toro 94ToOBI MEXAYy aToMaMu yriepoa ObUTH JIBE TBOWHBIC
CBSI3U, B MOJICKYJI€ aJIKaJMEHA JIOJIXKHO ObITh MUHMMYM TPH aTtoMa yriieposa. [1oaro-
MY HIEPBBIM IPEJCTaBUTEIEM FOMOJIOTHYECKOTO Psi/ia aJlKaIHCHOB SIBJISICTCS ITPOIIaIH-
en (C;H,). lpyrue amkamueHbl OTIIHMYAIOTCS OT MPOTaNeHa Ha OHY WUIH HECKOIBKO
—CH,— rpymnm 1 00pa3yroT OKa3aHHBIN HIKE TOMOJIOTHYECKAN PSII.

®opmyJa ankaguena | Ha3panue ankagmeHa
C;H, [Iponaguen
C4H, Byranuen
CsHg [lenrtamnen u T.11.

I'paduueckue Gopmyisl ponajreHa u OyraareHa-1,3 moxasaHbl HUXE.

AnkagueH
Hazpanue MomnexkynspHas (opmymna I'padpmaeckas popmyma
H, JH
[ponaaueH C;H, Cc=C=C CH,;=C=CH,
/ \
H H
H H
\ /
B 13 CH AN @H=CH— CH=CH
yTagucH-1, 4g /C _ C\ H e - 2
H H

JIMeHOBBIE YITIEBOAOPO/IbI 110 TOJIOKEHUIO IBOMHBIX CBSI3€H B MOJIEKYJIE TOJpa3-
JENAI0TCA Ha TP TPYIIIBL.

B xymynuposannuvix ouenosvix yene6odopooax TBOWHBIE CBSA3U COCTUHEHBI C OA-
HUM U TE€M € aToMOM ymiepozaa. OnuH u3 aToMOB yIIEpOAa MPH JIBOMHBIX CBA3SIX
HaXOJHTCS B Sp, a J1BA B sp” THOPUIAHOM COCTOSIHUY. He npuHsBIIMe yyacTHs B THOpH-
IU3alUu p OpOUTANIN aToMa YIJIEpona, HAXOISIIErocs B Sp TMOPUAHOM COCTOSHHUU,
MEPEKPHIBAIOTCS € p OPOUTATSIMU COCEJHETO aTroMa YIJIepo/ia, KOTOPBI HaXOAUTCS B
Sp2 PUOpHIHOM cocTostuu. [IporcxoauT G0KOBOE epeKphIBaHNE p OpOUTANICH B ILIO-
CKOCTSIX, MEPIEHAUKYISPHBIX JIPYT K APYTY ¢ 00pa3oBaHUEM JIBYX m-cBsizei. [1epBblit
[IpeICTaBUTENb KyMYIUPOBAHHBIX aJIKaIME€HOB PO HEH.




Tomonoruyeckuii psj ajIkagHeHOB, rpaduyeckue GopMyabl U
TEMA 3.7. NPOCTPAHCTBEHHOE CTPOEHHE HX MOJIEKYJI

sp? sp sp?
CH,=C=CH,

B Monekyne KoHbocuposanuvix unu COnpANCEHHbIX AIKAOUEHO8 YTIEBOJOPOIOB
MEXIy aToMaMu yriepoaa Mnpu ABorHOoH cBsizu umeercs ogqHa C — C 6-cBa3b. B ux
MOJIEKyJIaX YeThIPEe aToMa yIiiepoaa HaXOAATCs B sp* THOPUIHOM cOCTOsTHUHU. [TepBhIM
MpeACTaBUTEIIEM CONPSIKCHHBIX aJIKaMEHOB SIBIsICTCS OyTaaueH-1,3.

sp? sp? sp* sp?
CH,=CH— CH=CH,

B monexyne uzonuposantvix ankaoueHos, B OTIMYHE OT COTPSHKEHHBIX aTKaINCHOB,
TIBOMHBIE CBSI3U pazeseHbl qyMs mim oonee omuHapHbIMU C — C 6-cBsi3siMu. B nx mome-
KyJIaX TOKE YEThIPE aTOMa yIIIepoia HaXOSITCS B Sp° THOPHITHOM COCTOsIHUM. B Morekyie
MIEPBOTO MPEACTABUTENS U30JMPOBAHHOIO ANKaANEHA HAXOJUTCS MSITh aTOMOB YINIEPOAA.

sp? sp? sp’ sp? sp?
CH,=CH— CH,— CH = CH,

B monekyne 6ytaguena-1,3 (CH,=CH-CH=CH,) pnuna fBoiiHoi C = C cBsi3u
6osiblie, 4eM JiuHa iBoHHOM C = C cBA3U B MOJIeKy/1aX aJIKEHOB, a IIMHA OAHAPHOH
C - C cBa3u Kopoue, 4yeM AjrHa C - C cBA3M B MOJIEKYJ/IaX alKaHOB.
CH,=CH—CH,—CH, CH,— CH;-CH,—CH, CH,=CH—CH=CH,
b | bl
0,134 um 0,154 um 0,137 um 0,147 um
Kak moxcHO 06Bs1CHUMb NPUYUHY 30207
Kakumu cxoxcumu u omaudumenbHulMu 0C06eHHOCMAMU 061a0aiom MOoAeKyAbl
anugamuveckux y21e6000p0dos ¢ 8yMs 080LUHbIMU CBAZAMU C ANKeHAMU?

[IpakTHuecky 3HAYMMBIMHU JUEHOBBIMU YITIEBOIOPOJIAMH SIBJISIFOTCS COMPSKEH-
HBIC, KOTOPBIC o6na)1a}0T pPAAOM OTIIMYUTCIIBHBIX CBOI\/'ICTB, CBA3AaHHBIX C UX CTPOE-
nueM. MccnenyeM ctpoeHne Mosekyasl OyraaueHa-1,3. duzndeckuMu MeTonamu
HCCIIeIOBaHUsSl OBLIO ONPE/EICHO, YTO BCE aTOMbl yIIepoia MOJICKYJIbL. OyTaiu-
eHa-1,3 HaxomsaTcs Ha OTHOU IMJIIOCKOCTH. PaccTrosHue Mexay aroMaMu yIjiepona
(nTMHA XMMHYECKON CBSI3M) B MOJIEKYJIE BBITVISIIAT TaK, KaK MOKa3aH0 HUKE:

0,137 am 0,137 um

CH=CH -~ CH=CH,

0,147 um

Kax BuzmHO, B Monekyse OyramueHa-1,3 ME&xay aromamu
ymlepoza JUIMHA ABOMHOM CBsA3H OoMblle JIMHbI JBOMHBIX CBS-  CH,—CH— CH— CH,
3ell B MOJICKYJIaX aJIKeHOB, a JUTHHA OJUHAPHOU CBSI3U KOpoUe
JUITMHBI COOTBETCTBYIOIICH OIMHAPHOM CBSI3M ™ B. MOJCKYJaX
aikaHoB. B Morekyrne OyranueHa-1,3 Bce arombl yiiepoa Ha-
XOZIATCS B Sp* THOPUIAHOM COCTOSIHUH. Y KaXKOTO aToMa YIiepo/ia Ha Hapy >KHOM SHEp-
TeTHYECKOM YPOBHE UMEETCsi OIHA p OpOUTab, KOTOpas HE y4acTBYeT B THOPUIIU3AIIMH.
3a cuér mepeKkphIBaHNS Sp* TUOPUAHBIX OpOHTATICi MEXK/Ty aTOMaMH yIiepoa 00pasyercst
o-CBs3b. He mpuiHsiBILMe yuacTysi B THOpUAN3ALUY p OpOUTAIN, B3aUMHO TIEPEKPhIBAsICh,
00pa3yIoT COMPSIKEHHYIO T-CUCTEMY (0e10KaANU308AHHASL CEA3b).
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[Tpu 0O6pazoBaHNM CONPSKEHHOMN T-CUCTEMBI B KpalHUX aTOMaXx yIyiepojaa opou-
TaJM MEPEKPBIBAIOTCS OOJIbIE, YeM Y aTOMOB yIIIEpo/a, HAaXOASIIUXCS B CepeinHe
MOJEKyabl. B pesynbrare 3TOro 1iMHa ABOMHON CBA3U MEXKAY aroMaMy yIIepoAa
OouiblIIe UIMHBI IBOMHOM CBSI3U MOJIEKYJT alIKeHOB, a IJTMHA OJMHAPHON CBSA3U MEXKTY
aTOMaMHM BOJIOPOJIa MEHBIIIE JUIMHBI COOTBETCTBYIOLIEH OIMHAPHON CBA3M B MOJIe-
KyJax ankaHoB. Hammume compspk€HHOM m-cucTeMbl B MoJiekyne Oyraauena-1,3 B
HEKOTOPBIX CIy4asX BbIPaKatoT €ro CTPOEHUEM, ITOKa3aHHBIM HIIKE.

CH,=CH= CH=CH,
Hwxe npusenena mapocrepskHeBas Moaeib OyTaaueHa-1,3.

e

06wyt popmyay askadueHos, 8 MOJIEKYAAX KOMOPbIX COOepHcamcss n amomos
yesiepoda, 8bipascarom 8 sude ..... .

Aaugamuueckue ye1e8000podul, 8 MOAEKYAAX KOMOPbIX MeXCAY amomamu y2/1epo-
da umeromces 06e ..., Ha3bl8AMCH ..... .

B mosekye ..... aakadueHa 00uH U3 amomoe y2/41epoda Haxooumcsl 8 Sp 2u6pPUdHOM
COCMOSTHUUL

Mousiekyna nepgozo npedcmagumens ... aAKaoueHa cooepicum nsimes amomoe
yesepooa.

Bymaduen-1,3 ..... ankadueH u 8 e2o MoJeKys1e UMeemcs ...., 06paz08aHHHAs de10-
Ka/usayuel XuMu4eckoll ces3u.

KyMYJIMPOBAaHHbI€; U30JIUPOBAHHbIE; KOHBIOTMPOBAHHLIE; aJIKaANEH; CrHz,0;
CONIpAXEeHHad Ti- CUCTeMa,; ABOﬁHaH CBA3b

%  Iposepvme usyuenHoe
1 OﬂpeﬂeﬂI/ITe YUCJIO aTOMOB BOAOPO/JAa B MOJIEKYJIe aJIKaJIU€Ha, coAaepiKallero n aToMoB
yriepoja.
A)n+2 B)n-2 C) 2n D) 2n+2 E)2n-2

2 OmnpezenuTe ajKaJUeHBbI.
1. CHg—CHZC:CHz 2. CHZZCH—CHz—CHg 3. CHg—CHZCH—CH3 4. CHZZCH—CHZCHZ
A)1,2 B) 3,4 013 D) 2,4 E)1,4

3 Ilouemy MoJieKyJid 11IepBOro NpeCTaBUTe A alKaJUeHOB COAEPXKUT 3 aToMa yriepoga?

[



T'omonoruyeckuii psa ajJKkagueHoB, rpaguyeckue GopMyJasl U
TEMA 3.7. NPOCTPAHCTBEHHOE CTPOEHHE X MOJIEKYJI

4 HeozpnHakoBbBIM JiI MOJIEKY/ OyTaaueHa-1,3 u 6yTeHa-1 sABsgeTcs:
1. Yucsi0 aToMOB yriepoza
2.Yucs0 aTOMOB BoZOpoAa
3. Yucsio T-cBsA3eH
A) Tosbko 1 B) TosbkO 2 C) TosbKo 3 D)1,3 E)2,3

5| Ompegenute popmyJy ajskagueHa, B 0,5 MOJIsIX KOTOPOTO COEPXKUTCS 4 I BOZOPO/AA.

6, Eciu B MoJieKysie poneHa 0iUH U3 aTOMOB BOZ,0PO/ia METUIBbHOM IPyNNbl 3aMEeHUTh BU-
HUJIbHBIM pailiKajoM, TO K KaKOMY THUIy aJIKaJIUeHOB Oy[eT OTHOCHUTbCS MOJIyYeHHOe
coearHeHue?

7 CocTaBbTe cxeMmy Knaccud)nkauuu AHWEHOBbBIX YyIJIeBOAOPOAOB IO IOJIOXEHUIO ,ElBOﬁHOﬁ
CBA3U U pacnpenesiuTe NIpyuBeieHHbI€e HUXKe aJIKaJUueHbI 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 HEMOJISIP-
HBIX C-CBsi3eiH
J YHCII0 THOPUI-
HBIX OpOuTaneit
9, TepexpbiBaHMeM KaKMX op6UTasell 06pasyioTcs cBasy 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 IPUHUMAOT
y4yacTue B 06pa30BaHUU CBsI3el MeX/y aTOMaMH yIJIepo/ia B MoJieKyJie?

11, 3aBepuuTe TabaMILY, CpABHUBAsA rpadpudeckre GpopMysbl 6yTaHa U 6yTaguena-1,3.

MouJieKkyJia COREPKUT
Bemectso YHCJI0 THGPUAHBIX " YU CJI0 HETIOJIIPHBIX
M YUCJIO O-CBSI3EN .
op6uTasei KOBaJIEHTHBIX CBSI3el
ByTan a c
Byraguen-1,3 b
12 YuCI0 aTOMOB YIJIEPO/a B MOJIEKYJIE
AnkagveH
HepBOro lpeJcTaBUTeIs
KymynupoBaHnHble 3
KoHblorupoBaHHbIe 4
N3o0/1MipoBaHHbIE 5

Yucsio atomMoB yriepo/a B MOJIeKyJiaxX MepBbIX Hpe/.'[CTaBPITeJ'Ieﬁ KYyMYJIMPOBAHHBIX,
KOHBIOTMPOBaHHBIX U U30JIMPOBAHHBIX AJIKAZAUEHOB pa3HoOe. 06bsICHUTE NPpHUYHHY.
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Tema 3.8. HomeHk/1aTypa 1 H3oMepus aJIKaJHEHOB

Kakyto cmpykmypuyto gpopmyny evl npednoxcume 0415 8eujecmaa, Ha3bwl-
8aemMo20 JUBUHUAOM?

Kak no-sawemy, Ha ocHoge kakoll HOMeHKAamypbl 0aHO HA38AHUE 3MO20
seujecmsa?

Kak no-dpyzomy MoicHO Ha38amb 3mo 8ewecmaso, y4umsleas npasguaid
Ha38aHusl asnkeHos no MexcdyHapodHOU HomeHKkaamype?

HOMeHKJIaTypa AJIKAAUECHOB

[Ipu HauMeHOBaHUY HEPA3BETBIEHHBIX ANIKAIMCHOB Ha OCHOBE MeEXIyHApOIHOM
HOMEHKJIATypPhl B HA3BAHUSAX COOTBETCTBYIOIINX AIKAHOB OYKBY «H» 3aMEHSIFOT OKOH-
YAHUEM «OUCH.

CH, - CH, - CH, CH,=C=CH,

MponaH MIponaareH

Ecnu B m1aBHO# 11enH COAEPIKUTCST OOJBINE TPEX aTOMOB yTIIepoa, HyMEparus
BeIETCS ¢ TOTO KOHIIA, Kyaa OJvKe OfHa M3 TBOMHBIX CBs3CH. B KoHIIC HAa3BaHUS all-
KaJeHa TTOKa3bIBAIOT HOMEP aToMa yIiiepo/ia, ¢ KOTOPOTO HaYMHAETCs IBOHHAS 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 BHUMaHKUE Ha MpaBUIIa, IPUBEAEHHBIE HUKE.
1. B monekyne BbIOMpaeTcs camasl JUIMHHAs yriiepojiHas 1ernb (TaBHas [emb),
coJliepxanias JBOMHbIE CBS3U.

CH;=C~ CHy- CH=CH~—CH, CH;=C~ CH;- CH=CH—CH,

3 CH3
BO 68Mopom ciyvae npasuibHo Ca&/laH 8bl60p ZIIGGHOZ'? yenu. Homomy umo, 6 omJju4iue om nepeoco

caydas, 60 6Mopom caydae yemaolpe amoma yZﬂepoda HAxX00sIMcst npu OBOLUHbIX CEA3SIX.

2. Hymepaius aToMOB yIiepoja B INIaBHOM LIEM HAYWHAETCA ¢ TOrO KOHIA, KyAa
OJIMDKe OHA U3 IBOMHBIX CBI3EM.

1 2 3 4 5 6
CH;=G=CHRCH=CH - CH,
%
CH,

3. B m1aBHO#M 1€ NOKa3BIBAIOT HOMEP aTOMOB YIVIEpOJa, K KOTOPBIM IPUCOE-
JOUHSIIOTCS PaJuKaibl, Yucio (Ou-, TpU-, TeTpa- U p.) U Ha3BaHUA PATUKAIOB, KO-
TOpBIE YUTAIOT OT IIPOCTOTO K CIIOKHOMY, B HA3BaHHUHM COOTBETCTBYIOLIETO alKaHa B
IIABHON LENU OKOHYAHUE «H» 3aMEHSIOT Ha «OueHy» M YATAIOT HOMEp aToMa yIe-
pojia, C KOTOPOIo HAYMHAETCS IBOMHAs CBA3b.




TEMA 3.8. Homenkiarypa u n3omepus ajIkaiueHOB

1 2 3 4 5 6
CH;=C~ CHy- CH=CH~ CH,

ci,
CH,

2-3THIreKcaaueH- 1,4
Ecnu aBoitHbIE CBSA3U B INIABHOM 1IEMM HAXOASTCS HA OJITMHAKOBOM PACCTOSIHUU C

obonx KOHIIOB LCIH, TO HyMEpaluo TJIaBHOM ey NpoBOJAAT Ha OCHOBE BbIYyUYCH-
HBIX BaMU IIPpaBUJI Ha3bIBaAHWA AJIKAHOB.

Hymepayuto npogo- Hymepayuio nposooam c Hymepayuro nposoosm
0Am ¢ mozo Komya, mozo Konya, Kyoa onudice ¢ mozo Konya, 2oe
Kyoa 6augice paouxal. npocmoii 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-MeTui-3-3tunbyraauen-1,3 2,2,7 — TPUMETHIIOKTaIUEH-3,5

upoko Monb3yOTCsI UCTOPUUECKUMHI HA3BAHUSAMH aJIKaIMEHOB M UX IIPOU3-
BOJHBIX.

®opmyna Ha3Banue no MexnyHaponHoit Hcropuueckoe
COEIMHEHUS HOMEHKJIAType Ha3BaHNE
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, oTpakaromasi aJKeHbl ¢ GopMysnoi C;Hg.
CH,=CH—CH,—CH; en 7 )
A\ /
/C - C\
/ H CH,
N,
@ CH,~ CH=CH~CH,
VR
\ CH, - CH,
CH,=C—CH B
T H  H
CHS | S —
CocTaBbTe aHAJIOTUYHYIO CXEMY U JIJIsl aKaZiueHOB ¢ popmysioit CsHg.
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[Touemy usomepuio an1kadueHos Mol CpasHUIU C U3oMepueli a1keHo8?
Kakas uzomepusi 803M0#cHA 8 AnKaAJUueHax?

Kak B AJIKCHAaX, B aJIKkaJUCHAX TOXKE BO3MOXXHbBI U30OMEPU YITICPOAHOTO CKEJICTA,
HU30MCpHd PACIIOTIOKCHUA I[BOfIHOfI CBs3U, MCKKJIACCOBas1 U30MECPHA, a TAKIKE I'CO-
MCTpHUYCCKasd U30Mepus.

CTpykTypHasi U30MepHUs 0 YIVIEPOAHOM Henu

CTpyKTypHasi U30MEpUsl M0 YINIEPOIHON LENU HAYMHAETCS C MPEACTABUTEINS, B
MOJIEKYJIE KOTOPOTO HAaXOAUTCS IIATh aTOMOB yIVIEPOAA.
CH,=CH—-CH=CH—-CH, CH2=(|Z—CH=CH2
neHraaueH-1,3
A CH,

2-metmnoyTagues- 1,3

CTpyKTypHAasi H30MepHUsi 110 I0JI0KEHH IO IBOITHOM CBA3HU

CTpyKTypHasi ©30MEPHS 110 MOJI0KEHHUIO IBOMHON CBSI3U HAUMHAETCS C IIpecTa-
BUTEJIS, B COCTABE KOTOPOTr0 HaXoAMUTCs yeTbipe atoma yriaepoaa (C,Hy).

oyraauen-1,2 Oyramuen-1,3

Me:xkiiaccoBpast H30MepHs

W3-3a opmHakoBoii 0011l GopMyIbl aIKaIHEHOB H ATKHHOB UX MOJICKYIIbI, COMIEP-
JKallue OJMHAKOBOE YUCIIO aTOMOB YIIIEPO/Ia, SIBJSIFOTCSI MEKKIIACCOBBIMH M30MEPaMHU.
MexkIiaccoBasi H30MEpHUsl HAUMHACTCSL OT MEPBOTO MPEACTABUTENS TOMOIOTHYESCKOTO
psizia — mporaiueHa.

CH,=C=CH, CH=C- CH,
TMpOomagueH IIPOITUH

I'eomerpuueckast (yuc-mpanc) nzomepusi

I'eomerprdeckast n3oMepHst XapakTepHa TONBKO JUIsi KOHBIOTHPOBAHHBIX M U30JIUPO-
BaHHBIX JIKAJMEHOB. B KyMymMpOBaHHEIX ajIKaJWeHaX HE CYIIECTBYET T€OMETPHUYECKOI
n3omepru. Kax 11 B ankeHax, eciv B alika/IrieHax 3aMEeCTHTEIN aTOMOB YITIEpOIa TIPH JIBO-
HOH CBSI3H pa3Hble, TO B 3aBUCHMOCTH OT UX PACHOJIOKEHHUS B ITPOCTPAHCTBE 110 OTHOIIIE-
HUIO K IUIOCKOCTH T-CBSI3H BO3MOYKHA TEOMETPUYECKas (Yuc-mpanc) A30MepHsl.

H H H H
\ / \ /
R 0=C H c=C
\ / \ / \
------ R H —C=C— H
/ \ / \
H H R H

yuc-u3omMep mpanc-u3oMep




TEMA 3.8. HomenknaTypa u n3omMepus ajkaJIleHoB

Ecnu Gonblime pagukaisl (aTOMbI WIIM TPYIIITBI aTOMOB), TIPUCOSTUHEHHBIC K
000MM aroMam yriepoja, Ipu JABOWHOHN CBSI3M pa3MEIEHBI TI0 OJHY CTOPOHY OT-
HOCHTENIFHO TUIOCKOCTH TI-CBSI3H, & MaJIbIe PAJMKAaIbI (ATOMBI WM TPYIIITHI aTOMOB)
— TI0 JIPYTYIO CTOPOHY, TO Takasi popMa Ha3bIBACTCS yuCc-U30Mep, a ecliv OyJleT Hao-
00opoT, TO — Mparc-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 2omos02uveckozo psida a/AKAOUEHO8 ecmb Medic-
K/Aaccosblll U3oMep, HO Hem ... — u.
CoeduHenue CH = C — CH — CH; assasaemcs ... JusuHuUAq.
MEXKKJIaCCOBBIM U30Mep; CTPYKTYPHbIE H30MEPHI 0 YIJIEPOHOH LeMH;

reoMeTpuyecKye (Yuc-mpaHc) U30Mepbl; CTPYKTYPHbIE H30MephI 110 NO0JI0MEeHUIO
JIBOMHOM cBA3Y; MexxiyHapoZiHasi HOMEeHKJIaTypa; UCTOPHUYECKOE Ha3BaHUE

Ilposepbme u3zy4eHHoe

2

1 [lokaxuTe 4MCJI0 aTOMOB yrjiepoJa ¥ BoAOpOoJa B MOJIEKY1e 6yTa,q1/1eHa-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/1a, HaXOASAIIUICS B Sp° THGPUAHOM COCTOSTHUN?
1. AUBUHUI 2. U30IpeH 3. npomaaueH 4. nentagueH-1,4
A)1,2 B)3,4 013 D) 2,4 E)1,4

3 | llouemy 6yTagueH-1,3 mo UCTOPpUYECKUU HAa3BaH JJUBUHUJIOM?
[ToueMy a/IKeHbl, B MOJIEKYJ/IaX KOTOPBIX ECTh YEThIPE aTOMA YIVIEPO/[A, UMEIOT CTPYKTYPHYIO H30-
MEPHUIO 110 YIVIEPOAHOMU el a B a/IKa/[UeHax C paBHbIM YHCJIOM aTOMOB YIJIepo/ja HET 3TOr0 BUa
yusoMepun?

E OnpezeuTe YUCa0 THOPUIHBIX OpOUTAIEN B MOJIEKY/IaX U30MPEHA.
A) 12 B) 14 C)16 D) 15 E) 13
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HazoBuTe no Me)K,uyHapo,aHoﬁ HOMEHKJIaType aJKaJueH, l'IOJ'Iy‘{eHHbII‘;I 3aMelleHueM B
MOJIEKYyJIe 3'MeTI/IJ'I-Z-HBOHPOHI/IJIHEHTaAI/IeHa-lA- aToOMa BoAopoJa Ipu BTOPUIHOM aTO-
Me yrjiepoJa Ha METUJIbHbIN paaukal.

7, 3aBeplIUTE CXEMY.

TICPBUYHBIX= TPETUYHBIX=

Yucno atToMoB
yIJIepoia B MOJICKYIIE
2,3,3-tpumeTmirekcaauena-1,5

—

BTOPHUYHBIX=

8, OnpejesnTe paBUIbHbIE (+) U HENPABUJIbHBIE (-) BBIPAXKEHHUS JJis1 JUBUHHUIIA K U30IIPOIeHa

JuBUHUI Hzonpen
MexayHapo/iHOe Ha3BaHUE
i mi

2-MeTun6yTaAueH-1,3
EcTb CTYKTYypHbBIe U30MepPBbI [0 NMOJI0KEHHI0 5 5
IBOMHOU CBSI3U
ECTb CTYKTYpHBIE H30MEPBI 110 CTPOEHUIO

> i mi
yIJIepOJHOY Lienu
EcTb reoMeTpuyieckue (LMC-TPaHC) 5 5
H30Mepbl

9, 3aBeplunTe TAGAULY.

'paduyeckas popmysna | HazBanue nmo MexayHapogHOU
pad bopmy. AYHAPOA HcTopuueckoe Ha3BaHUE
MOJIEKYJIbI HOMEHKJIaType |
N

Hszonpen

CH,=CH—CH=CH,

2-xyopbytaaueH-1,3

10, CocTaBbTe CXeMY, OTPAKAWILYI0 CTPYKTYPHYI0 HU30MEPHIO B aJIKa/{EHaX, U paciipe/esinTe
BellleCTBa, laHHbIE HIKE, B 9TOH CXeMe.

CH=C—CH, CH,=C = CH - CH; CH,=CH-€H=CH,
CH,=C=CH, CH,=CH - CH, - CH=CH, CH.=C—CH=CH,
CH,

11, CpaBHUTe cTpoeHHe MoJieKys 6yTajjueHa-1,3, neHTaaueHa-1,3 u neHtajueHa-1,4 u 3aBep-
IIMTe TabJIULY, JAHHYIO HIDKeE!

Crioco6HOCTb 06pa3oBaHHUs FeOMeT-

Ankappen prdecKoi (yuc-mparnc) nzomepuu (+/-)

[Ipnuynna

byraguen-1,3

[Tearaguen-1,3

IMenTaguen=1,4




TEMA 3.9.

IHonyyenne n ¢pusnyecKue CBOHCTBA AJKAIHEHOB

(12} HasoBuTe BemecTsa

CH,=C—CH,~CH=CH, u  CH,~ CH-— CH,—CH=CH,
CH,— CH, CH,— CH,

HecMmoTpst Ha cX0/JICTBO UX CTPOEHUH, 00'BSICHUTE NPUYUHY PA3HOTO YKCJIA aTOMOB yIyieposa
B IJIAaBHOM LIETH.

Tema 3 .9- l'lonyqe}me 4 (l)uanecxne CBOMCTBa AJIKAJIHEHOB

Bbl u3y4yusiv o6111e cioco6bl noJiydeHus ankeHoB. K aTum cnoco6am, B oc-
HOBHOM OTHOCSITCS IETHAPHUPOBAHKE aIKaHOB, leTU/ipaTalis CIUPTOB, 1erU-
JpOraJloreHUPOBaHHE MOHOTAJIOT€HOIIPOXU3BOAHBIX AJTKAHOB.

Yuumusleas cxozcue ocobeHHOCMU A/1KeH08 U a/1KAJUeHO08, MONCHO AU IMUMU
cnoco6amu nosyyams 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
Br; HI Hi  Br

OcHOBbI8ASICL HA U3YYEHHbIX CNOCO6AX NOJIyYeHUs a/KeHO8, ohpedeaume, Kakue
gewecmea Mozym noJly4amscsi 8 pesyabmame 0aHHbIX peakyuli.

MMony4yenue

Kak n ajkeHbl, aJKaJueHbl NOIy4alOT B
HNPOMBIIIJIEHHOCTH U B JlaDopaTopuu, IIaB-
HBIM 00pa30M, Ha OCHOBE PEaKLUM Jerujpu-
pOBaHUS aJKAHOB, JETHIPOraJOreHUPOBAHUS
raJoreHONPOU3BOIHBIX aJKAHOB, AETHipara-
LMeH CTIUPTOB.

B npoMbIILIEHHOCTH aJIKaJUCHBI MOJY-
YaloT CIEAYIOLUIMMH CIIOCO0aMHU:

1. Huponuzom negpmenpodyxmos. B-510
BpEMsI AJIKa IEHbI ITOTyJatoTCs KaK IT000YHbIe

IIPOIYKTBHI.

Jle6enes Cepreii BacuibeBU4
(1874-1934)
Pycckuil XuMuk.

2. Memooom Jlebeoesa. B 1932 rojuy
C.B.JIeGeneB mpy NpOITyCKaHW! TTapoB JTH-
JIOBOTO CIHPTA HAJl HAIPETHIM KaTain3aTopoM
nomyunn OyTtaguen-1,3. YpaBHeHHE MpoTeka-

HUA peaKui B 06IJ_I€M BUJIC MOXXKHO ITIOKa3aThb
HUWIKCCIICAYIOLINM o6pa30M.

OCHOBHBIE Hay4YHbIe UCCIeI0BAHUS
MOCBAILeHbI I0JIMMEePHU3aLHH,
HU30MepHU3alUU U THIPUPOBAHUI0
HeIpezebHbIX YIIEBOJLOPO/OB.
[To/Iy4u/1 CHHTETHYEeCKHH KayuyK
noJiuMepu3anuei 6ytagueHa-1,3 B
NPUCYTCTBUHU HATPHUS.
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2CH, - CH,— OH #CALO 200 oy _ CH _ CH=CH, + 2H,0 + H,

Kak BuaHO M3 ypaBHEHHs peakuuH, MoMUMO OyTaaueHa-1,3 momydaercs: Bona
1 Bofopoa. To ecTb, BO BpeMs peakUK MPOUCXOANT MPOIecC ACTHIPUPOBAHUS
JeTuIpaTalyH.

3. Jlecudpuposanue anxanos. l1pn BEICOKOI Temneparype B IPUCYCTBUN KaTaju-
3aTopa OT aJIKaHa OTIIETUISIFOTCS JBE MOJICKYJIbI BOAOPOA M MOIyYaeTCsl aKaJueH.

t, Kat.
CnH2n+2 ) CnH2n—2 + 2H2
Hampumep, campiM pacrpocTpaHEeHHBIM METOIOM Mojdy4deHus Oytamuena-1,3
ABJISIETCSl KaTAIUTHUECKOE IernapupoBaHue #-OyTaHa B IBe cTaauu. B 310 Bpems
cHayaya o0pa3yercsi CMeCh aIKeHOB (cMech OyTeHa-1 u OyTeHa-2), a TOTOM TocIie-
JIYIOIIUM JIETHAPHUPOBAHUEM ToTydaercs OyTranueH-1,3.

t, ke |: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

YPaBHeHI/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-metunbyraaueH-1,3), oauH U3 BaXKHBIX MPEACTABUTEICH TOMOJIO-
THYECKOTO psifa aJIKaAMEHOB, MOJIYYaloT NETHAPHPOBAHHEM 2-METHIIOyTaHA.

t, Kar.

CH;~CH-CH,—CH, "+ CH=C—CH=CH, +2H,
CH, CH,

B naGopaTopuu ajikaJueHbl MOJy4alOT B OCHOBHOM IO CJICAVIONIMM PEak-
LUSIM.

1. Haepesanuem 0OueanozeHonpou3800HbIX AIKAHO8 CO CNUPIOBbIM pPACME0-
pom wiénouu (decudpoeanrocenuposanue). Bo Bpemsi 9Tol peakiinu Haj1o Oparb Ta-
KO€ TraJOreHONPOM3BOIHOE, YTOOBI B MOJICKYJIC aTOMbI I'aJOreHa HE ObLIM HU MPH
OTHOM aTOM€ YINIepoAa, HU IPU COCeNHUX atomax yriepoaa. Hampumep, npu Ha-
rpeBannu 1,4-mubpomOyTana co cmupToBhiM pacTBopoM KOH momywaercs nuBm-
HW1. B ominuue oT peakuuil DOJIyYeHUsL. AJIKEHOB, B 3TOM peaklUyd HA OJUH MOJIb
JIUTaJIOTeHOAIKaHa JIEHCTRYIOT JIBYMs MOIsIMHE 1m1énoun. [Ipu mporekanuu 3Tux pe-
aKIM{ OT MOJIEKYJ IUTAIOTEHOITPON3BOIHBIX AJTKAaHOB OTIIETUISIOTCS TI0 JIBa aToMa
BOJIOpPO/Ia ¥ TAJIOTEHA, U B MOJIEKYIle 00pa3yeTcs T-CBS3b.

(‘SHZ ~ CH,~CH, - §H2 +2KOH,_,, -~ CH,= CH - CH=CH, +2KBr +2H,0
Br Br



TEMA 3.9. osryyenue u puznuyeckne CBOMCTBA AJKAANECHOB

CxeMaTuuecku 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 08X~

amomuvix cnupmos. Bo BpeMsi peakiuu

HaJI0 B3SATb TAaKOW JIByXaTOMHBIN CIUPT, YTO-

Cnupmbl, 8 COCmMaes Komopblx 8xodsim
0b1 ruapokcwibHble Tpynmnel OH He Obun

dee 2udpoKcu/ibHble 2pynnbl, HA3bI8AKM-

HU TIpY OAHOM M HU IIpH COCEIHUX aTOMax cs1 dgyxamommbimu. TIpocmeliwum npeo-
yriepoza. Ilpu marpesanun cnupros 10 140- cmasumesem 08yXaMOMHbIX ~ CNUPMOB
180°C B mpuCYTCTBUM KOHIIEHTPUPOBAHHON AGNAEMEA SMUAEHEAUKON.
CEPHOI KHUCIOTBI OT MX MOJICKYN OTIICILIS- ‘CHz—(‘sz
eTCsl MOJICKYJIa BOJIBI (BHYTPUMOJICKYIISIpHAsT OH OH

neruzaparaiys). B pesynsrare peakiuu 00-
pasyeTcsi T-CBSI3b U €€ YKMCIIO PABHO YMCITY MOJIEH OTIIEeTUIEHHOM Bo/bl. [Ipy BHYTpH-
MOJIEKYJISIPHOM JeruapaTaliy ABYXaTOMHBIX CIIUPTOB OTLUEIUIIOTCS JABE MOJIEKYJIbI

BOJIbI, B MOJIEKYJIe 00pa3yeTcs JABE T-CBSI3U M 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

duznyeckue cBoiicTBa

B roMmonorunyeckom psiiy ¢ yBEIMYEHUEM MOJEKYISPHOM MACChl ajlKaJIUEHOB
YBEIIMUMBACTCS UX IJIOTHOCTH M TeMIlepaTypa kumeHus. [Ipu oObIYHBIX YCIOBH-
sx OyrammeH-1,3 ras3, a 2-meTuinbyTanueH-1,3 — jgeTydas KUIKOCTb. AJKATHUCHBI
HE PacTBOPSIOTCS B BOJIE, HO XOPOIIIO PaCTBOPUMBI B HEMOJISAPHBIX OPraHMIeCKUX
pactBoputensax. byranuen-1,3 u ero roMoi0ru OKa3bIBalOT BPEAHOE NElicTBUE HA
LEHTPAJIBHYI0 HEPBHYIO cHCTeMy. [ a3000pa3Hbie aaKaIueHbl PA3ApakKaroT JIbIXa-
TENbHbBIC MY TH.

7
H3zonpeH npu 06bIYHbIX YCAOBUSIX ....., A OUBUHUA — BEUECMEBO 8 ..... COCMOSIHUU.
Ilpu nponyckaHuu napog. amua06020 chupmd HAO HAZPembIM Kamaau3amopom
npomekaem u peakyus .... u- decudpamayliu, 8 pe3ysbmame 06pazyemcs OUSUHUL
Imo Hasvieawm ... .
Ilpu peakyusix ... QU2a/102eHONPOU3BOOHBIX AJIKAHO8 U NPU ..... NPEOeNbHbIX 08yXa-
MOMHbIX CNUPMOE MO2Y N1 NOAYYUMbCS AJAKAOUEHbI.

JIErUIPOTAJIOTEHUPOBAHUE; IeTUpaTaLlU; Ta3; XKUJKOCTh; IETUPUPOBaHUE; Me-
Ton Jlebenesa
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S

Ilposepbme u3y4eHHoe

1 OnpejenuTe BellleCTBa, HAXOASAIHECS IPU 0ObIYHBIX YCOBUSAX B )KU/JJKOM COCTOSTHUU.
1. 6ytaguen-1,3 2. TeHTeH-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-qub6pom6ytaH C) aTuioBbli cnupT D) 6yTanaunos-1,4 E) 6yTan

CpaBHI/ITe TeMIepaTypbl KUII€EHUA U30IIpeHa U JUBUHUJIA U 060CHyﬁTe CBOHU MBICJIH.

4  ToyeMy npu B3auMozielcTBUM 1-6poM6yTaHa co CIUPTOBBIM PACTBOPOM I'M/IPOKCH/IA Ka-
Jus He obpasyeTcs ankaaven? Kakoe BelecTBoO sAB/IsA€TCSA NPOAYKTOM 3TOH peakuu?

5, Kakoe MakcMMasIbHOE KOJIMYECTBO MOJIEH JUBUHHUIIA MOXKHO MOJIYYUTh U3 3THI0BOIO
cnupTa Macco 18,4 r?
A)0,1 B) 0,2 €)0,4 D) 0,5 E)1
6, CKOJIbKO JIUTPOB (H.y.) BOAOPO/IA BbI/IEJISIeTCs IPU MOJHOM MpeBpallleHuH 2 MoJiel 6yTaHa
B IMBUHUJ?
A) 112 B) 44,8 C) 224 D) 67,2 E) 89,6

7 PacnpeaenHTe BbIpa*KeHUs 110 CXeMe.

[6yTaH;[Hon-1,4 140180, H:S0uom, 1,4-mumetnndyran + 2KOH, —‘*}

(cnpr)

e T e i a—

1. [lonyyaetcsa 6ytaauneH-1,3 2. Peakuus ferujpaTtanuu
3. llonyyaercs Boja 4. Peaknys AeruiporajoreHupoBaHuUs

8 Ol'IpEAEJ'II/ITe COOTBETCTBHUE.

IIpodykmol peakyuu Peakyuu
1. Anken a. CH,Cl— CH, - CH, - CH,C1 + 2KOH | —>
2. Anikajjuen b. CH,Cl— CH, - CH, — CH; + KOH__ —=

(crupr)
¢. CH,Cl — CH,Cl — CH, — CH; + Zn ———>
d. 2CH; — CH,Cl + 2Na ——>

¢.2CH; — CH,OH — 2 CALORAO

9 33BepLI.II/ITe CXeMYy COIVIaCHO HUXeNIPpUBEAEHHBIM BhIpaXKeHUAM.

Peaxums

Iomyuaercs Tlonyuaercs Iomygaercst Iomygaercs Tonyuaercs Iomygaercs
AJIKeH ajikaIeH aJKeH aJikaIueH aJKeH aJikaJ{ueH

| I I I I I

LM e e




TEMA 3.10. XHuMHYeCcKHe CBOMCTBA AJIKAHEHOB

1. meruapupoBaHue 2. 6ytaHos-1 —»6yTeH-1

3. 6yTaH—0yTagueH-1,3 4. 1,4-nu6pombyTaH—6yTagueH-1,3
5. 6yranguosn-1,4—6yraguen-1,3 6. 6yTaH—>0yTeH-1

7. nerujparanus 8.2,3-1ubpoMOyTaH—>6yTeH-2

9. AeruaporajioreHupoBaHue

10, Tlpu moJsiy4eHUM AMBUHUIIA B [IBE CTAZIMU KAaTAJIUTHYECKUM JIeTHIPUPOBAHUEM H-OyTaHa CHadasIa
o6pasyeTcsi CMech JIBYX a/IKeHOB (6yTeHa-1 1 6yTeHa-2), OC/IeYIOIHUM JJer[PUPOBaHUEM TOJTY-
yaetcs GyTagueH-1,3. CocTaBbTe CTaIMK PeaKLMH MOo/TyYeHH s U30IpeHa U3 2-MeTHIOy TaHa.

140 - 180° C, H,SO, comm)
7

11, STHJIOBBIM COUPT

425°C, AL,O5, ZnO

3THJIOBBIA coupT

CpaBHMTE peakLMy U onpesie/IMTe X OTJIMYUTe/IbHble CTOPOHBL. O60CHYHTE CBOM MBIC/IH.
12! Kak mensercsa Bo Bpems peakuuu CH,Cl - CH, — CH, - CH,Cl + 2KOH,,, ., ——> uucio

MepBUYHBIX AaTOMOB yTJIepo/ia, THOPUIHBIX OPOUTAIEN U O-CBA3€l B MOJIEKYJIaX OpraHHU-
YeCKHUX BellecTB?

Tema 3 . 1 O . XUuMH4YeCKHUe CBOMCTBA AJIKaAUECHOB

E[ B moBceiHEBHOM >KM3HU Bbl BCTPEYAETECh C HEKOTOPBIMU IIPeAMETAMHU —
PE3MHOBBIMU IIMHAMH, PE3UHOBOW 00YBbIO U T. 1.
Ymo bl 3Haeme o xXumu4eckoM cocmase smux npedmemos?
Kak mooicHOo ux cunmesuposamsu?

ﬁ,
Bbl M3y4msiy, 94TO asKeHbl 00eCI[BEYHUBAIOT OPOMHYI0 BoAy M pacTBop KMnO,,
Y MOXKeTe HalKicaTh ypaBHEHUs MPOTEKAIOIMX PeaKI Ui,
Kak evl dymaeme, mo2ym Au asnkadueHbl obecysedusaritb 6POMHY0 800y U
pacmeop KMnO,?
Hcnosabsysa 3akoHomMepHOCMU, U3yveHHble 8 meMe a/KeHbl, hocmapailimect
3asepuwiumy HUdce NpusedeHHble CxeMbl peaKyull.

CH2: CH-CH= CHZ + Brz -
CH,=CH-CH=CH, + HBr——
CH2: CH-CH= CH2 + 2Br2 N

W3-3a Hanmuuusi 1BYyX JBOHHBIX CBA3CH B MOJICKYJIaX ajKaJUCHOB OOJBIIMHCTBO
X XUMHUYECKHX CBOMCTB (MIPUCOCIUHCHUE, OKUCICHUE U TTOJTMMEPU3AIIHS) TOXO0KH
C XMMHUYECKMMHU CBOMCTBAMHU alIkeHOB. Ho XxuMHueckue cBOCTBa CONPSIKEHHBIX ajl-
KaJIMCHOB OTJIMYAIOTCA HEKOTOPBIM CBOcoOpasueM. [IpuunHOi 3TOro sSIBIsSETCS Ha-
JINYUe JISJIOKAIM30BAaHHOM T-CUCTEMBI B X MOJIeKylax. PaccMOTpUM XUMHUYECKUE
CBOMCTBA COMPSHKEHHBIX AJTKAIUEHOB.
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Peakunn NMPUCOCANHEHUSA

Kak u ajkeHsbl, alKaleHbl TOXKEe TPUCOCIUHSIOT BOAOPO/I, TAJIOTCH, TaJIOT€HOBO-
JIOpoj ¥ Bojty. B ominyme oT ajkeHoB, 1 MOJIb alikaineHa MaKCUMAJIbHO TIPUCOE/INHSI-
et He 1 Mo, a 2 Mot MoJiekyi tuna X, (H,, ['an, — Cl,, Br,) wmu 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 k ankagueHaM HpOTEKaeT 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 ¢ MojekyJamMu Tuna X, 1 HX B
MOJILHOM OTHOIIeHHH 1:1 00pa3yroTcst iBa pa3HbIX MpoaykTa. Harnpumep, B pe3yib-
Tare peakuu 1 monsa Oyramuena-1,3 ¢ 1 monem Br, o6pasyercs u 3,4-nubpomOy-
TeH-1 (npucoedunenue 6 nonodicenuu-1,2) n 1,4-mudpoMOyTeH-2 (npucoedunenue 6

nonooicenuu-1,4).
CH,=CH—CH=CH, + Br,

(‘3H2 — (‘ZH —CH=CH,
Br Br

MPUCOCANHEHUE B HOHO)KCHKI/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 m-CBA3HM (M-CUCTEMa) U aTOMBbI OpOMa MPUCOESIMHSIIOTCS K IEPBOMY 1 UeTBED-
TOMY aTtomMaM yriepoaa. B monekyne cBOOOAHBIE JIEKTPOHEL BTOPOTO. I TPETLETO
aroMa yriepoaa o0pa3yroT MeKAy STUMH aTOMaMH TT-CBSI3b.

CH,=CH—- CH=CH, + Br, CH,-CH-CH-CH, CH, - CH=CH-CH,
| Kr | \ |
Br Br Br Br

Bo BpeMs peakiiuu CONpsKEHHBIX AJIKaJINCHOB ¢ MoJieKyJamMu Tuna X, u HX
B MOJIbHOM OTHOIIEHHUH 1:1 BBIXOJ MPOAYKTOB MPUCOSANHEHHS B TTOJIOKEHUIX-1,2
u -1,4 3aBUCHT B OCHOBHOM OT Temmeparypsl. llpu moBbliennn temmeparyps
(t > 40% BBIXOX TMPOMYKTA TIPHCOESIUHEHIS B TIOJIOKEHUH-1,4 a IPH TOHMKEHUH
(t < 0% BBIXOA TMPOAYKTA MPUCOEAUHEHNS B TIONOKEHUH-1,2 yBennuuBamoTCs. B
OpraHWYEeCKOW XWMHH, €CIIM B Pe3yibTdre peakluyd OJHOBPEMEHHO 00pa3yloTcs
HECKOJIBKO BEIIECTB, TO YpaBHEHNE PEaKIIMH 3aIUCHIBAIOT 110 BBIXOy OCHOBHOTO
mpoaykra. PacéMOTpiM HECKOIBKO MPUMEPOB.

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 ¥ OKHCJIEHUS

AJNKamrieHsl B TIPUCYCTBHH KUCITopona ropsaT ¢ odpaszoBanmeM CO, u H,O. Oobmiee
ypaBHEHHE PEaKINU MOJHOTO TOPEHHUS AITKJIMCHOB MOKHO TOKa3arh CIICAYIOIIUM 00-
pazom:

CH, , + %02 — 5 nCO, + (n-1)H,0

n

Ecnu Ha ankaaueHsl B HEUTPaIbHOM WK C1a00IIeTI0uHON cpe/ie TIOIeHCTBOBATh
cnabeM pactBopoM KMnO,, To peakiust IpOTEKaET IMPU OOBIYHBIX YCIOBHIX. Cpasy
e ncuezaer (uoneroBas okpacka pactBopa KMnO, n monygaercs ocagok MnO,
Oyporo 1BeTa. DTO peaknus, Kak U sl IPYTUX HeTpeIeNbHBIX YIIEBOAOPOAOB, IS
aJIKa/INEHOB SBIISIECTCS peaKIel OrpeeIeHusI.

Peammﬂ MNOoJTUMEPU3aAUHU

OnbITHBIM Ny TEM GBLIO ONPeeIEHO, YTO MPOLYKTOM pasJioKeHUsI MaKpoMoJie-
KyJ1, SIBJISIIOI{MXCS] OCHOBHOM YacTbl0 COKa reBed (pacTéT B OCHOBHOM B lleHTpasib-
Ho¥i 1 I0xxHO# AMepuKe), iBJIsieTcs U3onpeH. To eCcTb, 3TH MAaKPOMOJIEKYJIbI BJISA-
I0TCSL IPOAYKTOM I0JIMMEpPU3aLMH U30IpeHa. A TaKKe 6bLIO ONpefeseHo, YTO B
MakpoMoJiekyJiax —CH,- rpymnmnel pacnosiaratoTcs B IpOCTPAHCTBE 10 OAHY CTOPOHY
10 OTHOLIEHHIO K aTOMaM YIJIepo/ia IpY JBOWHOM CBSI3H.

—CH,, ,CH,— CH, ,CH,— CH,, S
/C= C\ /C= C\ /C= C\
H,C H  HC H  He H

Kak evl dymaeme, kak coeduHeHbl MOEKY/IbI U3OnpeHa dpye ¢ dpyeoM 8 coke depe-
8a zeseu: 8 1,2- uau 1,4 - noaoxceHuu?

Ipedaoxcume ypagHeHue peakyul nOAUMEPUSAYUU U30NPEHA.

Kakoe seujecmso o6pazyemcsi npu noaumepuzayuu JUBUHUAA NO IMOMY Xce npa-
suny?

ATNKaaMeHbl, Kak U alKeHbl, BCTYNAIOT B PEeaKIuio moaumepnsannu. [lomyden-

HBIC TIPU OTOM TIOJIMMEPBIHA3BIBAIOTCS KayuyKamu. PaccMOTpUM peakInio moimuMe-
puzanum OyrajueHa =1,3.
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1 2 3 4 1 2 3 4 ¢ Kar.
. + CH,=CH-CH=CH, + CH,=CH—-CH=CH, + .. &=,
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 BBIPAXKAIOT CICAYIOIUM 00pa3oM:

t, Kat

nCH,=CH— CH=CH, (—CHZ— CH= CH—CHz—)

n

‘YpaBHEHHS peakIfii MOTMMEPHU3aIi H30TIPEHA U XJIOPOTPEHa BBIVIAIAT TaK:

nCH,=C~ CH=CH, ™ | —CH,— C=CH—CH;-
CH, CH, n

TOJIMH30TPEH
(M30TIPEHOBBIH KayuyK)

nCH2=(|:—CH=CH2ﬂ» ~CH;~ € =CH—CH;~
cl Cl "

TOJIMXJIOPOTIPEH
(XJIOpOTIPEHOBBIH KaydyK)

Kayuyku, oimydeHHbIe Ha OCHOBE 3TUX PEAKLMMA, Ha3bIBAIOTCSI CHHTETHYECKMMU Kay-
yykami. B cocraBe Makpomorneky kayayka —CH,— MOTyT pacronararbcsi B IpOCTPaHCTBE
IO Pa3HbIe CTOPOHBI [0 OTHOIICHHIO K aTOMaM YIIeposia Py JBOHHOM CBSI3H, TO €CTh 00-
JIAJIAk0T yuc- U mparnc- popmMamu. CHHTETUYIECKUE KaydyKH COCTOST M3 CMECH 3THX (opM.

(- CH,— CH=CH—CH,-),

nonubyTaueH
—CH / CH,— —CH \ / H
/C = C\ /C = C\
H H n H CH— ln
yuc-popma mpanc-Qpopma

(—GQH, ~C=CH -CH.),

Cch,
MOMMU3OTPEH
—gH,  CH- ~CH,  H
Cc=C Cc=C
/ \ / \
H,C H n H,C CH— ln

yuc-hopma mpanc-popma




TEMA 3.10. XHMHYecKHe CBOMCTBA AJIKAHEHOB

(—C&—?:CH—CH;L

Cl
OJIUXJIOPOIIPEH
—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 JiecaXx AMEpHUKH,
COCTOUT TOJIBKO W3 IMC-TIOJUU3ONPEHOBBIX Makpomonekyda. Ecin MoHoMepHbIe
3BEHbSl B MaKPOMOJIEKYJIE PACIIOJIOAKEHb] B ONPENEICHHON 0CIEN0BaTeIbHOCTH, TO
TaKue I0JIUMEPBl HAa3bIBAOTCS cmepeopezyapHbiMu TOIUMEPaMU.

CH,  ,CH~-CH, ,CH-CH, CH,
c=C c=C c=C
\ / \ \
H,C H  HC H  HC H

4

3HaueHHe CJI0Ba «Kay4dyK» — 3TO CJI€3bl AepeBa. MecrT-
HbI€e XKUTeN AMEPHKH U3 KaydyKa U3rOTaBJIMBAJIM PAa3HYIO
OBITOBYIO IIOCYZly U BOJOHENIPOHMI[aeMble MaTepuaibl. OHU
M3rOTaBJIMBAIN U3 KayuyKa MS4H, KOTOPBIMH I10JIb30BAJIICh
NP Pa3JIUYHBIX UTPaX. ITU MAYM ObUIH TsDKesIee KOXKAHbIX,
HO, yZ1apsIfiCh O 3eMJII0, BBICOKO MO/CKAKUBAJIM B BO3JyX. Bo
BpeMeHa OTKpbITUSA AMepuku KosyM6 mposiBUI MHTepec K

NPUPOSHOMY Kay4dyKy.

Takue CBOHCTBA, KaK MAaCTUYHOCTh, W3HOCOYCTOMYHBOCTbD, BOJIO- W Fa30HEIPOHHU-
1IAEMOCTb Y MPUPOIHOTO KaydyKa OOJIbIIe, YeM y APYTrUX KaydyKOB, M 3TO CBSI3aHO CO
CTEpEOPETYIISIPHBIM CTPOCHHEM €T0 MAKPOMOJICKYJIbL.

ITponyximu, U3roTOBICHHBIE U3 Kay4qyKOB (HAlIpUMep, KaJIOIIH, BOJOHEIPOHHIIAC-
Mast OJICK/Ia U JI. ), HE HaXOJISIT MPUMEHEHHUS B XOJIOHYIO 1 5KapKyro Toroy. Tak Kak rmpu
HOBBIILIEHHOW TEMIIEpaType KaydyK CTAHOBUTCS MATKUM U JIMIIKAM, & HA XOJIOAE — TBEP-
JIBIM ¥ XpYIKEM. J{J1s1 yCTpaHeHuUsI 3TUX HETOCTATKOB KaydyK HarpeBaroT ¢ CEPOH JI0 TeM-
nieparypbl 130-140°C. Ipu 3TOM pa3phIBAIOTCS T-CBSI3H AIEMEHTAPHBIX 3BEHBEB, U aTO-
MBI CEPBI COSMUHSFOTCS TTI0 MECTY. HEKOTOPBIX JBOMHBIX CBs3CH (—S—S — mucymbhuaHbIi
MOCTHK) U KaK ObI CIIHMBAIOT MaKPOMOJICKYIBI APYT ¢ APYyroM. B pesysbrare 3toro moimy-
YACTCSI CLLUmbLiL NONUMED, OONMATAIONTHI BRICOKUMHU (DH3UKO-MEXaHUIECKUMU CBOWCTRA-
MH (BBICOKAsI SIACTUYHOCTE, CTOWKOCTh K U3HOCY, K arpeCCUBHON XUMUYECKHN Cpefie, K
pactBOpHTEISIM | JIp.). IIporiece coeMHEeHNs cephbl ¢ KaydyKOM Ha3bIBACTCS peaxyueti
syiKkanuzayuy. Peakiyio ByITKaHU3AINH KaydyKa MOKHO ITOKA3aTh B CIICAYIOIIEM BHJIE:
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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 ‘ pe3una

[Ipn BynkaHM3aMM Kaydyka IOJIy4a- @
€TCsl pe3nHa. Pe3suHa oTianyaeTcsi BBICOKOM
CTOMKOCTBIO W TPOYHOCTBIO IO CpaBHE- Pe3uHbI MCNOJIb3yOTCA B OCHOBHOM
HUIO ¢ KaydyKoM. Eciii Bo Bpems mporiec- B IPOM3BOACTBE LIMH aBTOMOGWIIEH U
ca ByJIKaHU3aIUK T00ABUTH OOJIBIIIE CEPBI, APYTMX DESHHOBBIX M3/ieNHit. IGOHMT
HCIOJIb3yeTCA KaK 3JIEKTPOU30JIALIMOH-
YyeM HeoOXOIUMO UISl TTOJy4EHHs PE3UHBI, »
. HbIM MaTepHasl B 3JIEKTPOTEXHHKE, a
TO IOJTy4aeTcs TBEPIOE HEANTACTHUHOE Be- TaXe M3 HEro M3rOTOBJMBAIT KOPIycCa

IECTBO — DOOHUT. aKKyMyJNSATOPOB.

7

AsikadueHbl, KAk U a/KeHbl, BCMynawm 8 peakyuio .... ¢ 8000podoM, obecyse-
yugawm ... . Peakyus coeduHeHuss duuHU/a C X/10p08000POJOM npomekaem no
npasu.sy MapkosHukosa 8 ..... . B pesyabmame peakyuu npucoeduHeHusl K MojeKy.e
OJUBUHUAQ ..... 00HOU Mo/eKy/bl 6pomosodopoda noayvaemcsi moaekyaa 1-6pomey-

meHa-2. [IpupodHblil Kayuyk s1845emcst npodyKMoM ..... usonpeua. [loaumepusayuetl
a/Kao0ueHo8 NoAYyYaKwm ....., d NPU UX ..... NOAYYAOM Pe3uUHy.

CoeJMHEHUE; BYJIKAHU3aAl U, IPUCOEeJUHEHNE B MoJIoKeHUu-1,2;
nprucoeJuHeHrue B MoJIOXKeHUH-1,4; Kay4yK; IIOJIMMepH3alus, 6p0MHaH BOZa

Ilposepbme u3zy4yeHHoe

1 Kakoe BeleCTBO ABJIAeTCAd MOHOMEPOM ITPUPOAHOTIO Kayqylca?

2 Kaxwue BemecTBa npu 06BIYHBIX YCI0BUIX 00€CLIBEYMBAIOT GPOMHYI0 BOY?
1. nponaH 2. nuBUHWUA 3. 1mponeH  4.3Tad
A)1,2 B) 3,4 01,4 D)2,3 E)1,3
3, BomimyHMe OT HOMM3TUIEHA JUBUHIJIOBbIH KayqyK N0/IBepraeTca ByIKaHu3aud. O6bACHUTE
[IPUYHHY.
KakyMu 061MMH CBOHCTBAMU 06/1aZA10T aJIKEHbI U aJIKa/JUEHbI?
5, BBIYMCINTBH MAaKCUMaslbHYIO MAaccy 6poMa, KOTOPbIH MOXET IPUCOeAUHUTBCA K 27 T
JIMBUHUIIA.

06BEM KHCI0PO/a, 3aTPpadyeHHbIN

Anxaguen 06BéM (HYy), 1 Ha ero roperme (Hy.), 4

Kiras) a 5,5a

Onpenenute oTHomenne m(C) : m(H) B coctase X.
A) 4l B)8:1 C)15:2 D)9:1 E)11:2




TEMA 3.10. XuMHYeCKHE CBOMCTBA AJIKAJIHEHOB

7 Orlpe,uem/ITe COOTBETCTBHUE.

Peakyuu npucoeduHeHust dusuHuaa IIpodykmeol peakyuii npucoeduHeHus
1. [IpucoejHeHME B MOJIOXKEHUH-1,2 a. CH;— CH=CH - CH;
2. [IpucoenuHeHue B MoJoOKeHUU-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 uzonpena + 1 Mmosib Br, ——> Y

80°C
1 Moab auBUHMIA + 1 Moib HBr ——— Z

BrnumuTe BewectBa X, ¥, 4 Z B MycThle s4elKU Ta6GINLbL.

O6paszyem yuc-mpaHc usomepbl He o6pasyem yuc-mpaHc usomepos

425°C, ALLO;, ZnO +Br,,1>40°C
9 C,H,OH 2 20 X f:t? Y

~(2H,0tH,)

Hanuuure ypaBHeHUA peaxum‘/'l, COOTBETCTBYIOLIUX CXeMe.

10, 3aBepuiuTe cxemy.

Yucno Moneit Kuenoposa, HOTpauyeHHOTo Ha MoI-
HOE cropanue 1 MoJist yrieBos0po/ia, B MOJIEKyIle
KOTOPOTO HAXOIHUTCS /7 aTOMOB YIJIeposia

{ AJkan } [ AunkeH } [ AJKanueH }

| | |
| ) ) | |

m [IpessioxkuTe cxeMy NoJIydeHHs OyTajueHa-1,2 B IByX CTafiuAX U3 OyTajueHa<1,3.

@ MakpoMoJieKyJ1y KaKOTO BellleCTBa MOXXHO MOJIYYUTh MOJHBIM I'MIPMPOBAaHUEM JUBUHU-
JioBoro Kaydyyka? 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/[MeHbl U AJIKWHbI, COJlepKall[ie OMHAKOBOE YUCJIO aTo-
MOB YIJIEpOAa, SIBJISIOTCSA H30MEPAMU.

Kak bl dymaeme, kakoli obujeti hopMy/101i MOHCHO 8bIpa3uUMsb cOCMAs AJAKUHO8?

Kak mocHO omauyums cmpoeHue aaKuHo8 om cmpoeHust opy2ux ye/a1e8000po-
dos (a/1KaH, ankeH U ai1KkadueHos)?

CKO/IbKO amoMo8 y2/1epoda Moxicem cooepicamuCsi 8 MoJeKy/ie hep8ozo npeo-
cmasumes aaKuHos8? O6ssiCHUMe NPUYUHY.

Ilo Mesxcoynapoorotl HomeHKkaamype y2ie000podbl ¢ OMKPbIMOU Yenvio, 8
MONeKYIAxX KOMOPLIX MeNCOY AmoMamu yenepooa umeemcsi 0OHA MpOUHAs C653b
(— C = C —), nazvisaromes ankunamu. OOmas GopMysia alKUHOB, B MOJIEKYyJax
KOTOPBIX COJICPIKUTCS 1 YHCIIO aTOMOB yIiiepoja, Beipaxkaercs dopmymnoit C,H,, .
Hawnbonee mpocTeiM mpeficTaBUTEIEM ATOTO Kitacca siBisercs aneruned (C,H,). 1
MOATOMY AJIKHHBI Ha3bIBAIOT yenegodopodamu psaoa ayemuiena. Huke TaHbl HEKO-
TOpPBIE WIEHBI TOMOJIOTMYECKOTO PSIIa ATKUHOB.

Dopmya aJKrHa Ha3Banue anknna
C,H, OTuH (alleTUICH)
C;H, IIpornun
C.Hg bytun
C;sHy [lenTnH u mp.

X

B MosieKyJie a30Ta MeX/ly aTOMaMH a30Ta, a B MOJIEKyJie alleTHJIeHa MeX/[y aTo-
MaMH yI/Iepojia UMEeTCsl TPOHHAs CBA3b.

Ilpu yuacmuu kakux opb6umadeii npoucxodum o6pasosaHue XUMU4eckux cessell
8 Mo.ieKy/e azoma?

CKO/IbKO O- U CKO/IbKO TI-c8s13ell 8X0051m 8 cocmas mpouHoil cesa3u?

Kakumu cxosxcumu u omauvumenbHolMu 0C06eHHOCMAMU 06.1a0arm 06pazosaque
cesizell 8 MOJIeKyAax ayemuJsieHa u azoma?

Kak ebl 06B51cHUMeE 06pazosanue cesizeli 8 MoaeKyae ayemuieHa?

PaccmoTpuM npocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJT aJIKHHOB HA IpUMepe  Tep-
BOTO IMPEACTABUTENSI TOMOJIOTMYECKOI0 psijla — alueTuieHa. B MoJekyne aueruie-
Ha KaXXIbI aToM yriepona B BO30YXIEHHOM COCTOSHUU Ha MOCIEIHEM dHep-
TETUYECKOM YPOBHE MUMEET OJHY S W OAHY p OpOHMTa M, KOTOPBIE MOABEPTAIOTCS
ruOpuau3annu 1 o0pasyrot sp rubpunHsie opoutani. OOpa3oBaHHbBIE sp THOPHUI-
HbIE OPOUTAIM HAXOAATCS Ha OAHOM npsMoi ox yriom 180°.

D

O 'Voew® — -

p 180°



T'omostornyeckuii psiy aJIKHHOB, rpadpuyeckue Gpopmynsl u
TEMA 3.11. NPOCTPAHCTBEHHOE CTPOEHHE UX MOJIEKYJT

OnHa 13 ruOpuIHBIX OpOUTasIel Kaska0ro aToMa yIiepo/ia IepeKpbIBaeTCs s-0p-
ouranpio atoma Bogopoaa u oopasyet C — H cBsizu. Bropeie rubpunnbie opouTamun
aTOMOB YIJIEpOoZia MIePEKPhIBAIOTCA Mex 1y co0o0ii 1 00pa3ytoT C — C 6-cBA3b.

@G GO

[Be p-opOuTany Kakaoro atoma yriepoaa He NMPUHUMAIOT ydacTusi B THOpH-
JU3alMH, TEPEeKPhIBAIOTCS B3aUMHO C OOKOB B HEPHEHIMKYJSIPHBIX APYT K IPYTy
IUIOCKOCTSIX ¢ 00pa30BaHUEM JBE TT-CBSI3U.

i

3HauuT, B MOJIEKYJIE alleTHIICHA TPOMHAs CBA3b MEXKIY aTOMH yIJIEpOAa COCTOUT
13 OIHOM G-U JBYX T-CBA3EH.
H:C:#C: H H-C=C-H
NEKMPOHHAs POpMYna ayemuiena epaghuueckas hopmyna ayemunena

B monekyne auneruneHa atoMsl yIiepoaa U BOIOPOIA PacHoNOKEHbI BIOIb OJHON
TIPSIMOM JIMHUH, TIO3TOMY €70 MOJIEKYITa IMeeT JIMHEHOe cTpoerre. O0pa3oBaHue TPOii-
HOM CBSI3U MEXTy aTOMaMU YIIIEPOa SIBJIACTCS IPUUMHON yKOPaUUBaHUS MEXbSIEPHOTO
PaccTOsHKS aTOMOB YIVIEpOZia [0 CPAaBHEHHUIO € ajKaHaMHU U ¢ ankeHaMu. Jmuaa C=C
cesi3u coctapiseT 0,120 uM, a sneprus (828 k/x/Moib) 6omblie, 4eM SHEPTHsl_IBOIHOM
cBs3 (612 kJlx/Monb). Hroke maHbl mapocTepskHeBast U IIapoBasi MOJIEITH MOJISKYIT.

o =00

wapocmepoicHesas Modoenb MONeKyibl ayemujiena uiapoeds MOo0ens MONeKyibl ayemujiena

VYV Ipyrux mpeicTaBUTENEd TOMOIOTMYECKOro psAga ajlKHHOB, KPOME aTOMOB
yIJIepoAa, MU TPOHHOW CBSI3M APYTHE aTOMBI YIIEpoaa HaXo[iATcss B sp® ruOpua-
HOM cocTtossHuH. Hmke naner rpauueckas GopMmyna U mapoCTEpP:KHEBas MOAETD

MOJICKYJIbI IPOIMHA. O
H
spsp lsp!
el 2l CO=0=0
H v
epaguieckas gopmyna WapocmepoIcHesas Mooeb

MOJIeKY/Ibl NPONUHA MOJIeKY/Ibl NPONUHA
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7

Ilo MesxcdyHapodHoll HomeHkaamype aaugpamuyeckue ye.n1e8000podsl, 8 MOAEKYAAX
KOMOopbIX Mexcdy amomamu y21epooa umeemcsi 00HA MpoUHAsl C8513b, HA3bIBAOMCS ..... .
06wyt gopmysy aAKUHO8 8bIpaxcarom 8 sude ...... B mosekyse ayemuseHa codepicumcsi
mpu ... u dee ... . 06a amoma yaiepoda 8 MosieKy/1e HAX00SAMCS 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

: Ilpogepbme u3zyueHHoe

1 BroiGepure BemiecTBa c 061ed dpopmysnoit 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 OﬂpeﬂeJ'II/ITe COOTBETCTBEHHO YHCJ0 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 93Heprus v AJIMHA CBSA3U MeX/ly aTOMaMH yI/iepo/ia B IAaHHOM psafy?
OGoCHyHTE CBOU MBIC/IH.

4 B MOJIEKYJIE alleTHJIEHA BC€ aTOMbI HAXOAATCA Ha OL[HOI‘/JI IJIOCKOCTH. HO‘{EMY 3TO He
Ha6]’ll0,£[aeTCﬂ B MOJIEKyJ1e l'lpOI'lI/IHa?

5, BBIYMCIMTE OTHOCUTEBHYIO MOJIEKY/ISIPHYIO MacCy aJIKMHA, MOJIEKY/Ia KOTOPOTro
COZIEPXKHUT 8 aTOMOB BOJOPOJAA.

6, BeruncauTte maccoByto foito (%) yrieposa B alKHHe, OTHOCUTE/IbHAs MJIOTHOCTh
KoToporo o Bogopoay 20.
A)75 B) 60 C) 40 D) 90 E) 80

Yuciio sp® THOPUIHBIX Op- .

Guraneit y®

[ Yucro p- opburaneit =)

VyactBytoue B 00pa3oBa- L =

HUM XMMHAYECKHX CBS3eH B
{ Yucio s- opburaneit ]7 =9

MOJIEKYJIE POIHHA
Hucio sp- ruOpHAHBIX _g
" opOuraneit o

Tpoecmpancmeennoe cmpoenue MoneKyibl Dopmyna monexynv
1. nuneiinas a. HC=CH b. CO,
2. TeTpasgpudecKas c. CH, d. H,O

9 Orlpe,qumTe COOTBEeTCTBHE.
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9‘ B kakux C/Iy4dasaX CXeMbl IIepeKPbIBAHUA 3JIEKTPOHHDBIX op614Ta11e171 COOTBETCTBYHOT CBA3AM

B MOJIEKYyJIe aueTPmeHa?

1. )@( 3. QD( sl »
. Qs . > @D~

A)1,3,4 B)1,3,5 C(C)2,45 D)1,25 E)234

10, ‘ T ’—_{ 410 osmero

1. Yucso o-cBsi3ell B MoJieKyJie

2.Yuciso m- cBsA3ed B MoJIeKyie

3. YucJo sp® rubpuAHbIX OpOUTasell B MoJIeKyIie

4. Yucio sp ruGpUHBIX OpOUTaNEel B MOJIEKyIe

5. YucJio cBsizeil, 06pa30BaHHbBIX Sp* — S IepeKPbIBAHUEM B MOJIEKYJIE

11, ®opmyna mosekynsl HC =C — R umeeT Takoe cTpoeHue :ﬂr\ . OnpepenuTe pagukan R.

@ CpaBHuTe rpadpuyeckre GopMyJibl AJIKHHOB C Pa3HBIM YHCJIOM aTOMOB yIJIepo/ia.
[Ipeasioxkute GopMyJty, 1O KOTOPOH MOXKHO OIPEZeJTUTh YUCJIO O-CBSI3el B MOJIEKyJIe
QJIKMHA, B COCTaB KOTOPOT0 BXOJAUT N aTOMOB yIJIepo/ia.

[Tonb3ysice mporpammoii Excel, moctpoiiTe rpaduk 3aBHCUMOCTH MacCOBOH 0N yTJIe-
Po/Zia ¥ BOZ0PO/ia, HAXOASIUXCSA B QJIKMHE, OT UX MOJIIPHOH MacChI.

Tema 3 " 12 " HOMEHKJIaTypa H U30MepUuda aJIKUHOB

C cocraBoM C4Hg uMeroTcs 4 ankeHa, a coctaBoM C4Hg uMeroTcsi 2 ankuHa. To ke ca-
Moe sIBJIEHHE HAOJII0JaeTcsl MPU CPAaBHUBAHUU YKCJIA U30MEPOB aJKEHOB U aJIKUHOB, B
COCTaBe MOJIEKYJI KOTOPBIX COAEPXKUTCA 5 aToMoB yriepoga. C coctaBoMm CsHyo uMeroTcst
6 aJIkeHa, a ¢ coctaBoM CsHg uMeroTca 3 ankeHa.

B uém npuuuHa pasHozo yuc/aa u3oMepos AKeHO8 U d/AKUHO8, 8 cocmase MOJeKy1
Komopblx codepicumcsi 00UHAKO8oe YUCA0 amomog. yenepooa?

Homenkaarypa

e
HpI/I Ha3bIBAHWHU aAJIKEHOB IIO pauHOHaJ’[bHOﬁ HOMEHKJIaType HUX paCCMAaTpPUBAIOT
KaK IPOU3BOAHBIC 3THJIEHA, B MOJIEKYJIaX KOTOPOro aTOMblI BOAOPOJAA YaCTHYHO WJIHA
TIOJIHOCTBIO 3dMENIeHbI Ha aJIKWJIbHbIE paJWKaJibl. CHavya/la YUTAKT YUCJIO U Ha3BaHHE
PpaauKaJioB, a B KOHIIE ,Z[063BJ'IHETCH CJIOBO «3TUJIEH». B HEKOTOPbIX C/ay4asgx IOJIb3YIHOTCA

CJIOBAaMM CUMMETPHUYHBIM W HeCHMMeTpPUYHbIA. Hanpumep:
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CH=CH—CH, ~ CH=C-CH,  CH-CH=C—CH,

CH, CH,
MeTWJISTUJIEH HECUMMempU‘lelﬁ TPUMETHUJIITUIIEH
JUMETUJIITHIIEH

TIpoussodHbIMU Kako20 yanesodopoda Hado paccmampusams AAKUHbL NPU HAUMEH08d-
HUU UX N0 payuUoOHANbHOU HOMeHKAamype?

B kakoti nocaedosamesvHocmu daromes HA36AHUS N0 PAYUOHAAbHOU HOMeHKAamype?

ModtcHo iU npu 3MOM N0AL308AMbCS CAOBAMU CUMMEMPUYHBLI U HECUMMEMPUYHbBLU?

Kakue HazseaHus 6ydym umems HUXMCEYKA3AHHbIE AKUHbI N0 PAYUOHANbHOU HOMEHKAA-
mype?

CH=C—-CH, CH,—C=C—CH, OiqufCEC—CH
CH,

AJNKUHBI Ha3bIBAIOT U MO PALMOHATIBHON M 10 MeXayHapoIHOH HOMEHKIATypeE.
[Ipu Ha3pIBAaHUM AJIKUHOB IO PALMOHAIBHONW HOMEHKJIAType MX PacCMaTpHBAIOT Kak
MPOW3BOHBIE ALIETHIICHA, B MOJIEKY/IaX KOTOPOTO aTOMBbI BOZIOPOJIA YACTUYIHO WK TIOJI-
HOCTBIO 3aMEILCHbI Ha alIKWIbHBIC paauKanbl. CHaYa a YuTaloT PaauKaibl, a B KOHIIE
JOOABIISIOT CIIOBO «aleTHIICH». Tak Kak B MOJIEKYJIC alleTUIICHA COZICPIKaTCsl JIBa aToMa
BOZIOPO/IA, TO IPH ATOM CIIOCO0E Ha3bIBAHMS AJIKUHBI MO>KHO Pa3/ie/IUTh Ha ABE IPYIIIbL:

1. Korza B MoJjieKyJie alieTuiIeHa OJJH U3 aTOMOB BOZOPO/Ia 3aMELIEH aJKHIbHBIM
paIuKaiIoM:

HC=C—-CH,
MeTHJIaLeTHIEH
H-C=C—-H
aleTuIeH
HC=C—-CH,— CH,
3TUJIALETHIEH

2. Korma B Morekyne aretuicHa o0a atoma BOJIOPO/ia 3aMEIICHbBI alIKUIIbHbI-
MU paguKanamu. Eciu 3aMecTHTENN — OJIMHAKOBBIC PAJIUKAIIBI, TO JIJISl TOTO, YTOOBI
[I0Ka3aTh WX YHCIIO, MOJIB3YIOTCS MPUCTAaBKON «Ou». Ecnu 3amecturenu — pasHble
paluKaibl, TO UX YUTAIOT OT IPOCTOTO K CIIOKHOMY.

CH—C=C— CHx
AUMeTUu/IaneTHJIeH
H-C=C—H
aleTUIeH
CH—€=C= CH,— CH,
METHUJISTUJIaleTUJIEH
COFHaCHO MC)KI[yHapO,[[HOﬁ HOMCHKJ'IaTpr, Ha3BaHUs HCpa3B€TBHeHHBIX all-

KMHOB 00pa3yloT MyTéM 3aMEHbI OKOHHYAHHUS «aH» B Ha3BaHUSIX COOTBETCTBYIOLINX
AJIKAHOB Ha «UH».

CH,—CH, CH=CH
I3TaH 3TUH
CH,—CH,—CH, CH=C—CH,

nponax NPONUH
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Korza B maBHOI 1ienu yrciio aToMoB yriepoaa 0ojblie TpEX, TO Lelb HyMEpyIoT
C TOTO KOHIIa, K KOTOpOMY OJIMyKe TpoliHas CBsi3b. B KOHIIe Ha3BaHUS alknHA 0003-
HAYaroT [10JI0KEHUE TPOHHOM CBSA3U HOMEPOM TOTO YIVIEPOJHOIO aTroMa, OT KOTOPOro
HaYMHaeTCs TPOiHas cBA3b (MecTo TpoiiHoM cBs3u). Hampumep:

1 2 3 4 1 2 3 4
CH=C—CH,—CH, CH,—C=C—CH,
OyTuH-1 OyTHUH-2

[pu Ha3BaHUM Pa3BETBIEHHBIX AJKUHOB MO MEXIyHApOIHOW HOMEHKIAType
JIOJDKHBI COOMIONATHCS HIDKEYKa3aHHBIC MTPaBHIIa.

1. B Monekyse BeIOMpaeTcs camasi JUIMHHASL 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 cBsa3b. CHavana, B INIABHOM 11NN MTOKA3bIBAIOT HOMED yIIIeposa, K Ko-
TOPOMY NIPUCOSIUHEH paJuKall, UX YNCIO (IU-, TPU-, TETPa- U Ap.) U YUTAIOT HA3BAHUS
PagMKaJIoB OT IIPOCTOIO K CIOXKHOMY. /lanee B ankaHe, COOTBETCTBYIOILETO IVIaBHOM
LIETIH, OKOHYAHHUE «@H» 3aMEHSIOT Ha «UH» U YUTAIOT HOMEP yIiepozia, ¢ KOTOPOro Ha-
YUHAETCS TPOUHAS CBA3b.

5 4 32 1 3 4
CH, - C‘H -C=C—-CH, CH, - (‘?H - (‘ZH—CH3
CH, ‘¢ cn,
4-MeTU/INEHTUH-2 CH 6CH3

3,4-1uMeTHUAreKCuH-1

N3omepus

B anxuHax BO3MOXKHBI CIPYKMYPHASL U30MeEPUsL YelepoOHOll Yenu, CIpYKmyp-
HAs U30MepUsl NO NOJIOHCEHUIO MPOUHOU CEA3U U MEHCKIACCOBAS USOMEPU.

CTpyKTYypHasi H30MepHs MO0 YIVIePOHOM Henu

W3omepust o yrinepogHoMy CKeNeTy y alKHHOB, B OTINYHE OT allkaHoB U aJiKe-
HOB, HAYUHACTCA C MPECACTABUTECIIA, B MOJICKYJIC KOTOPOT'O HAXOAATCH IATH aTOMOB
yriepona (CsHg).

1 2 3 4 5 1 2.3 4
CH = C—CH,—CH,—CH, CH=C—CH - CH,
MeHTUH-1 éH3

3-MeTun0yTHH-1

CTpyKTypHasi H30MepHs 110 MOJIOKEHIIO TPOIHHON CBA3H
CrpyKTypHasi ©30MepHsl 10 HOJIOKECHHUIO TPOHHOM CBSA3M 00pasyeTcst o MECTy I10-
JIOKEHUS TPOMHOM CBS3U B INIABHOM LienU. B 3T0 BpeMsi CTpoeHue yIieponHoi ey He
MEHSIETCSl, @ MEHSETCsl TOJIbKO MECTO TPOHHOM CBsI3U B 1ienu. M30Mepust 10 MON0KEHUIO
TPOMHOI CBSI3M HAYMHAETCS C TPETHETO MPEACTaBUTENS roMotorrdeckoro psina (CyHg).
1 2 3 4 1 2 3 4
CH=C—CH;—CH, CH,—C=C—CH,
6yTHH-1 OyTHH-2
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Me:xkiiaccoBasi u3oMepHs

AJKVHBI ¥ aJIKaTHEHBI, COICpIKaIllie OJMHAKOBOE YMCIIO aTOMOB YIJIepoa B MoJle-
KyJax, sIBJISFOTCS MEXKKJIACCOBBIMU M30MepaMu. B alkiMHax MeXKiaccoBas H30MEpHst
HaunHaercs ¢ nporuaa (C;Hy).

CH =C—CH, CH,=C=CH,
NpoNnrH npomnagueH

CrpykTypHBIE H30MepHI ankuHa ¢ popmynoit C;Hg MoxHO 0000MIHTE IO cXeMe,

KOTOpast J1aHa HIKe:

CH=C—-CH;-CH, CH,=CH—-CH=CH,
OyTHuH-1 oytaguen-1,3
CH,—C=C—CH, CH,=C=CH-CH,
OyTHH-2 6yTajgueH-1,2

M3-3a TOrO, 4TO K aTOMaM yriepoaa Mpu TPOUHOH CBSI3U MPUCOCTUHSACTCS TOIb-
KO OJIMH 3aMEeCTHUTelb, B OTINYHE OT aJIKEHOB U aJIKaJJMEHOB, Y aJIKWHOB HE CyIIle-
CTBYET YUC-MPAHC N30MEPHH.

V4
BymuH-1 u 6ymuH-2 s18A5110Mc3 ...... . AJIKUHbI U a1KkadueHbl, codepiicaujue 00UHaKo-
80€ YUC/10 AMOMO8 y21epoda 8 MOAEKYAAX, SA8ASIIOMCS ..... . [leHMUH-2 No ..... Ha3bl8a-
om Memua3muaayemueHoM. 3-memua6ymuH-1 16,5emcsi ..... neHmuHa-1.

MEXXKJIACCOBbIE U30MEpBI; CTPYKTYpPHbIE U30MEpHI 110 I0JIOXKEHUIO TPOHHOH CBS3Y;
panyoHasbHasi HOMEHKJ/IATypa; CTPYKTYPHbIE U30MEPbI 0 YIVIEPOAHOM LieNH

& Iposepvme usyuenHoe

1 HasoBuTe mpomnuH 1no panMoHaJbHOW HOMEHKJIATYPE.

2 B kakoMm Cjy4ae BeleCTBO Ha3BaHO Her[paBl/lJleO?

A) CH=C—CH,~ CH, 6yTuH-1 D) CH,—C=C~CH, 6y THH-2
B) CH=C— (;H —CH, 2-MeTun0yTHH-3 E) CH,-CH,-€=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 YIJIepOAHON Lienu?

4 | ByTHH-2, B oVIN4MeE OT 6yTeHa-2, He 06pasyeT reoMeTpUIECKUX (Yuc-mpaHc) U30MepoB.
OGBsICHUTE NPUULHY.

5 3aMecTHTe B MOJIEKYJIE ALIETHIIEHA OJJUH U3 aTOMOB BOZIOPO/Ia HAa METHJIbHBIN paJiuKall,
a ipyroy - Ha U30NpPONUILHbIN. Ha30BUTE 5T0 coeAivHEHNE 10 MeX/IyHapOoAHOU U
palMoHaIbHON HOMEHKJ/IATypaM.

6 Anxun | Yuciao aToMoB yriepoza B MoJieKyse | Uuci0 aTOMOB BOAOPOJA B MOJIEKYJIe
X a 1,5a
Y b 1,6b

OnpejesinTe 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
7, OnpefnenuTe COOTBETCTBHE.
AnkuH Yucs10 8MOpUYHbLIX AMOMO8 y2/1epo0da 8 Mo1eKy/1e
1. MeTuaaTunaneTUAEH a. 1l d.0
2. MsonponuianeTu/ieH b.2 e. 4
3. MeTuinsonponuaaLneTuaeH c.3

8 , PacnipeieiuTe naphbl BELECTB 0 TabJIMIe.

CTpyKTypHbIE U30MepPHI

[To CTpOEHHUIO YIJIEPOJIHOM LienH [To nos10>KeHHI0 TPOHHOM cBSi3W | MexkJaccoBast

1.[leHTHH-1 U MeTUJIITUIALETUIEH
2. MeTuanponuianeTuied U 4-MeTUJIIEeHTUH-2
3.ByTUH-2 ¥ JUBUHUI

9 , HanuinuTe rpaduyeckre GopMysibl alIKUHOB, UMeolux coctaB CsHy 1 Ha30BUTE X M0
MexayHapoJHOW HOMEHKJIaType.

10, R,—C =C-R,ecmu BeLIEeCTBO OY/ZIET HA3bIBAThCA 2,2,5-TPUMETHITEKCHUH-3, TO olpeienTe R U Ry.

R, R,
A) artun MIPOTIHII
B) wusomponua TPETUYHBIN Oy THI
C) TpeTHUYHBIH 6YTHI 3TUI
D) mponua H30IPOIUII
E) BTOpuYHBIN GyTHI 3TUI

m KaknMu pagukanamu ciesyeT 3aMeCTUTb aTOMbI BOIOPO/ia B MOJIEKYJI€ aleTHIeHa, YTOObI
MOJIyYUJIOCh COeIMHEHNEe 3-MeTHUIOKTHH-4? Kakoe BelecTBo NOJTy4YruTCs IPU COeJUHEHUHN
3TUX PaZUKAIOB MEX/Y CO60H?

(12) l.CHf‘CHfCH:CHfCH3 2.CH2=‘C—CH=CH—CH3
CH, CH,
| |
CH, CH,

3.CH,~CH, - C=C~CH - CH,
CH,

HazoBuTe JaHHbBIE coe/iluHeHNs 10 Mex/IyHAapOgHON HOMEHK/IAType U OIpesiesIuTe 001re
YepThl IPY HA3bIBAHNHU HelpesiebHbIX allnpaTHIECKUX YTJIEBOAOPO/IOB.
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Tema 3.13. [MonyyeHue U pU3UYECKUE CBOICTBA AJIKUHOB

Bbl 3HaeTe, 4T0 MpoJyKTaMU pa3/ioXeHHUsl MeTaHa IPY TeMIlepaType BhIIle
1000°C sBaisitoTCA yruiepo/ (caxka) U Bosopoy, a npu remnepatype 1500°C mpo-
JYKTOM peaKLMU pa3JIOKeHUs ABJIAeTCH aleTUJIEH.

Ilouemy nosyueHHwlii npu memnepamype 1500°C ayemu.ieH He pasnazaemcsi

Ha yanepod u 8000pod?
Kak o6ecneuusarom nosyveHue ayemuieHa u3 Memaa npu makot memne-

pamype?
IHosryuyenue
B IIPOMBIIIIJIICHHOCTH U B JIa60paT0pI/II/I
ALCTUJICH II0JIy4aloT IIpHu B3aMOJICHCTBUH B npombluiieHHOCmMu kapoud
Kap6HHa KaJIblIYs C Boﬂoﬁ (FHHPOHH3OM). Ka/sbyus nostydvaemcs npu e3aumodeli-

Ccmeuu HezauleHol U3gecmu ¢ KOKCOM:

CaC, + 2H,0 — Ca(OH), + C,H,

Peakmuio cxemaTudecku I/1306pa)KaIOT
TaK, KaK ITOKa3aHO HUXKEC:

CaO + 3C-2000C, cac,+ COt

H CH
Cadll + ! —— I+ Ca(OH),

77777777 CH
OnHaKO TaHHBIN CIIOCOO YKOHOMHUYECKH HE BBITOZICH, TIOTOMY YTO Ha IPOU3BOJICTBO
KapOW/ia KaJbIWs 3aTpadyrBacTCs OOJBIIOE KOJIMYESCTBO 3HEprun. B HacTosiee Bpemst
MPUMEHSICTCS CIIOCO0 MOJTYyUYEHHS alleTUIICHA U3 IIPUPOIHOTO Tra3a. [Ipu HarpeBanuu me-
tara 710 1500°C, 94To0bI MOTyYeHHBIH aleTUIIeH He Pa3IoKIIICS Ha MPOCTHIC BEIIECTRA,

€ro Cpasy JKe OXJIAKIAIOT BOJOW U YIATSIFOT U3 PEAKIIMOHHBINA 30HBI.

2CH, —*"C 5 C,H,+3H,

aueTuJeH

Q )
[Tpu HarpeBaHuu 2-6poMGyTaHa CO CTMPTOBBIM PACTBOPOM IIENOYH HOMYYAETCS Oy TeH-2.
CH,~ CH— CH,~ CH, + KOH,,,, 7 CH,~ CH=CH — CH, + KBr + H,0
]‘?’r 6yTeH-2
2-6pombyTaH

[Ipy HarpeBaHuu 1,4-1u6poMOGyTaHa CO CIMPTOBBIM PACTBOPOM IIEJIOYH M0IYIAETCs
OyTasueH-1,3.

CH,— CH,~ CH,—CH, + 2KOH,, .+~ CH,= CH— CH= CH, + 2KBr + 2H,0
| |
Br Bt 6yTazueH-1,3
1,4-p1u6poMGyTaH
A Kakue sewecmea nosayuaromcsi npu Hazpegaruu 1,2-duxnopamana, 1,1-duxaopnpo-
NaHa U 2,2-0uxaop6ymana co cnupmosblM pacmeopoMm WéA04u, 8351moM & Uusbblmke?
Yem omauuaromes 63amoele 8 IMOM c/Ayvde 2a/102eHONPOU3BO0HbIE KAK UCXOOHblE
sewecmsa; 0m 2a/102eHoNPoU3800HbLX, 831MbIX 014 NOYYeHUs AJ1KeHO8 U a/1Ka0ueHo8?



TEMA 3.13. IMosryyenue u puznyeckne cBOMCTBA AJTKHHOB

st monmyyeHus: aqkMHOB B J1a0OpaTOpHH AWUTAJIOT€HONPOU3BOIHBIC AIKAHOB,
[IpY HAaJIMYMM aTOMOB T'aJI0I€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-aux0paTan

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 Macchl aJIKMHOB IMOBBIIIAET-
Csl TemIepaTypa KUIICHUsT U II0THOCTh ankuHoB. C,H,, C;H u C,Hg mpu 00bI9HBIX
YCIIOBHUSX — B Ta3000pa3HOM COCTOSIHUHU. AJIKMHBI HE PACTBOPSIIOTCS B BOJIE, HO XQ=
POILIO pacTBOPSIIOTCSI B OPraHUYECKUX PACTBOPUTENAX. ALICTHIEH B UUCTOM BHUJE
P OOBIYHBIX YCIIOBUSX OCCIBETHBIN ra3, HE UMEET 3araxa.

7
B npomvlu/zieHHocmu ayemuJsieH no/syv4arom ..... memaHda, a UH0204 ..... Kap6u0a

Ka/ivYyus. ,a./l.ﬂ nosiy4eHusi d/IKUHoOg8 8 /1a60pam0puu, 68 OCHOBHOM, UCNOJ/1Ib3yrom pe-
akyuu ..... auaa.IIOZEHOYlpOUSGOaHbIX a/1IKaHoe.

AeruporajioreHupoBaHre; pasJjioXeHue, TUAPOIN3

: Ilpogepbme u3zyueHHoe

1 JTaH T) JTHU/IEH T> 1,2-n16pomMaTaH T> AneTtuieH

OmpefenTe COOTBETCTRYIIME PeaKL MU NpeBpaleHuit ferugpuposanus (1) u
Jgerugporanorenupopanus (I1)
A) I-c; II-b B) I-a; II-c C) I-a; 1I-b D) lI-a; I-b E) lI-a; I-c
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2 Ilpu KaKuX peakLUsAX N0Jy4aeTcs aleTuaeH?

1 CH 1500°C
LHy————

2.CH,—CH,ClI+KOH —*'

(crmpr)

3.CH,Cl - CH,Cl +2KOH, "' s

(criupT)
4. CH,Cl - CH,Cl + Zn ——
3 | [loyemy npu gercTBuM 1eodHoro pacrsopa KOH Ha 1,1-auxsop6yTaH noJy4yaeTcs
6yTHUH-1, a IpU AeHCTBUM Ha 2,2-AuXJI0p6yTaH MosydaeTcs: 6yTHH-2?
4  CpaBHUTE TeMIepaTypy KUIeHus NeHTUHa-1 U 3-MeTUa6yTUHA-1. O60CHYHATE CBOU MBICIIH.

5, CKOJIbKO JIUTPOB (H.y.) alieTHJIeHa [T0JIy4aeTcs IPU NOoJIHOW peakuuu 128 r kap6uza
KaJIbI[UsI C BOJOM?
A) 22,4 B) 33,6 Q11,2 D) 44,8 E) 56
6, 3 5-Tu MoJiell MeTaHa nosiy4atoT 1 MoJib anieTu/aeHa. BorancauTe BoIxo npoaykTa (B % ).
A) 50 B) 40 C)60 D)80 E) 20

ArperaTHoe COCTOAAHUE NIpU 0OBIYHBIX yCanoBUAX

Kunkoctb a3

PacnpenenvTe JaHHbBIE BellecTBa 110 CXEME.
1. [Iponen 2. [IponunH 3. bytun-1 4. IuBUHUI 5. Wzonpen

(8| Onpesenite cooTBeTCTBHE

Bewjecmso, nosyuenHoe 8 peakyuu  Peakyus

1. AIKuH a. CH; — CHCI — CH; + KOHcrypr——>
2. AnkeH b. CaCZ +H20—)
3. Asikajuen ¢. CH; — CHCI - CHCI - CH; + Zn —~—>

d. CH; — CHCI — CHCI — CHs + 2KOH gy ——>
e. CH,Cl — CH, — CH, — CH,Cl + 2KOH e pr——>

o on,
CH3_ (‘:H - C‘: _CH3 + 2I<()I_I[c1mpT)t
Cl Cl
CH3_(‘3H - (‘:H _CHZ_CH3 + 2KOH[CHHPT)t
Cl cCl

3aBepLu14Te peaKlMy U Ha30BUTE MMOJIy4€eHHbIe BElleCTBa I10 Me)KI[yHapO,E[HOIjl HOMEHKJIaType.

ghocol {5 | eian

Hanumure YpaBHEHHUA peaKL[PIﬁ, COIJIaCHO cxeMe.

11 [pepyoxure coco6 mosydeHus O6yTHHA-2 U3 GyTeHa-2, NIPOTEKAKIMH B IBYX CTA/UAX.
CocTaBbTe ypaBHEHUS COOTBETCTBYIOIUX pPEaKLHH.

12, CpaBHUTE NPOAYKTHI peaklUi, NOJy4eHHbIX B3aUMOJEHUCTBUEM 2,2-IUXJ0pOyTaHa M
2,2-nuxiop-3,3-1uMeTUI6yTaHa co cnupToBbIM pacTBopoM KOH, B3sTOM B U36bITKE. [10-
YeMy OHM OTJIMYAIOTCS IO MECTY IOJIOXKEHHUS TPOHHOH CBA3U B IVIaBHOM 1enu?




TEMA 3.14. XuMHYECKHE CBOMCTBA AJIJKHHOB

Tema 3 . 14‘- XuMHUYeCKHe CBOMCTBA aJIKUHOB

B B nociiesHee BpeMs B KBapTHUpPax U B 0Hcax MOJIb3YIOTCS OKHAMU U JiBe-
pPSIMH, U3TOTOBJIEHHBIMHU M3 MJIACTUYECKOTO MaTepuasa. MHOTIa uxX Ha3biBa-
10T «IIBX okHa u ABepu».

Ymo o3Hauaem ab6pesuamypa [1BX?
Kakum seujecmeom no/ib3yomcsi npu u32omos/ieHuu 3mux OKoH u deepeti?

1 mousb C,H4 + a Mosib Br, — npesiesibHOE coejuHEHUE
1 mosb C.H, + b Mok Br, — npefie/ibHOe coeiuHEeHUe
Cocmasbme ypasHeHus peakyul.

CpasHume 3HaueHus a u b u 060cHylime c80U MbICAU.

XuMH4YecKue cBOiCTBa

[Ipu paccMOTpeHHH XUMHYECKUX CBOMCTB aJIKWHOB CIIEIyeT 00paTuTh BHUMA-
HUE Ha 0COOCHHOCTH TPOWHOM CBSI3M B MX MoOJIeKynax. Kak u [ist anmkeHoB, JUTs all-
KMHOB TOXK€ XapaKTepHa peakius NpucoequHeHud. M3-3a Hannuus qByx m-cBsizeit
PEeaKLMK IPUCOECIMHEHUS IPOUCXOJAT B [IB€ cTaauu. Ha repBoil craguu ajkuH Ipe-
BpAaIllaeTCsl B COSANHEHNUE C IBOMHON CBS3bI0, @ HA BTOPOU CTaJNU MPEBPAILAETCs B
npeaesnbHoe coequHeHne. KpoMe 3Toro, ajakuHbl BCTYNAIOT B PEAKIIMM  OKHCIIEHUS
U 3aMELLIECHHUS.

Peaknuu npucoequHeHusi. AJIKUHBI BCTYIIAIOT B PEaKLUU NPUCOETUHEHHS C
BOJIOPOZOM, C rajoreHamMu, ¢ FaJIOrT€HOBOIOPOAAMHM, ¢ BOJOU U Ap. B 31O Bpems B
X MOJIEKYJax aTOMBI yIJIeposia MPpH TPOMHOMN CBA3M U3 Sp THOPHIHOTO COCTOSHUS
HEepEeXOIT CHAaYana B sp?, a MOTOM B sp° THOPUIHOE COCTOSTHHUE.

[Ipucoeannenue Bogopoaa (rUIpUPOBaHUE) MPOTEKAET MO ICHCTBUEM  KaTd-
JIA3aTopa:

t, Kar.

CH=CH + H, "+ CH=CH,

3TUH 3TEeH

t, KaT.

CH=CH, + H, "%~ CH,— CH,

3TeH 9TaH

Ot PCaKn CXEMAaTHUYCCKHU MMOKAa3bIBarOT B CJICAYIOMIEM BUC:

+H, t, xat, +H, t, xar.

CH=CH CH=CH, CH,~ CH,
Kak u AJIKCHBI, aJIKMHBI TOXKC O6CCL[B€LIPIBaIOT 6pOMHy'IO BOAY, 0Ta pCaKlus sAB-

JISICTCSI KaYSCTBCHHOU peaKuI/Ieﬁ 1 Ha aJIKMHBI.

@H=CH %+ CHBr= CHBr >~ CHBr, — CHBr,

STHH 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 U 00pa3yeT BUHUIXJIOPU/T (XJIOPITEH).
t, Kat.
CH=CH + HCl ———— CH,=CHCI
BUHWJIXJIOPpUJ
[Ipu 0OBIYHBIX YCIOBUSX BHHWJIXJIOPHI Ta3000pa3HOe BemecTBo. M3-3a Hamu-
Yusl IBOMHOH CBSI3U B MOJICKYJIC OH TIOJIMMEPHU3YETCS.

t, Kar.

n CH,=CH %+ | —CH,~ CH—
Cl Cl  |n

BUHWIXJIOPUJL noymBuHIIXIopH (ITBX)

[ToJIMBUHWIKJIOPU]] — OAMH K3 NTOJMMEPOB, KOTOPBIHA B HACTOsIIlee BPeMs HAIIE/ LIMPOKoe
npuMeHeHHe. OH yCTONHYMB 110 OTHOLIEHHUIO K JIeMCTBUSAM XMMHUYECKUX BelllecTB. Ero ncnosbsyior
JUISl U3TOTOBJIEHUsI OKOH, IBepel, »aJlto3el, IOKPBITHH /JIs1 T0ABECHBIX IOTOJIKOB, IJIaCTMACCOBbIX
TPy6, UCKYCCTBEHHOM KOXH U . [lonMBUHMIX/IOPH, 06/1a/jaeT CBOMCTBAMM IM3JIEKTPUKA, T103TO-
MY M3 Hero U3roTaBJIMBAIOT KabesIb 1 3JIEKTPOH30JISIOHHbIE MaTepHasbl.

HpI/ICOSI[I/IHeHI/Ie TaJIOr€HOBOAOPOAOB K HCCUMMETPHUYHBIM aJIKKWHAM IIPOTECKACT

o npaBuily MapKOBHUKOBA:
Br

J z |
CH=C—CH, + HBr ~*» CH,=C—CH,

2-6poMIponeH

AIETWIEH U €ro roMOJIOTH B KUCJIOW cpele B NPUCYTCTBHU COJEH PTYTH NpH-
COEIMHSIOT BOAy (THparamus). JTa peakiys HasblBaeTcs peaxyueli Kyueposa. llpu
THApATaliK aleTHICHa IOJTyYaeTCsl MPOMEXKYTOUHbBIA MPORYKT — GUHUNOBbIU CHUPII.
Bermectsa, y xotopbix ruznpokcuibHas rpymna (OH) HaxoguTes y aroma ymiepoga npH
JIBOMHOM CBSI3U, HEYCTONYMBBI, I03TOMY BUHHJIOBBIH CITUPT, B MOMEHT €r0 00pa30BaAHMS,
3a cuéT BHYTPUMOJIEKYJSIPHOM IIEpEerpyITMPOBKY MPEBPAILAETCS B YKCYCHBIN abACTH.

20
[CH=CH-OH |—CH,=c

BUHUJIOBBIX CIUPT VKCYCHBIH aJibleru

t, Hg", H'

CH=CH + HOH

HpI/I ruaparanuu Jpyrux aJJKCHOB NOJTYyYar0TCA KCTOHBI.

S y
CH=C —CH, + H,0 " cH— con, )

/‘ A
@) B MoneKyne y2016HOU Kucsiombl dge
aleToH 2UOPOKCUTbHBIE 2PYNNbl HAX00SIMCS

y amoma yasnepoda npu 08otiHot

M ces3uU, U N03MmMomy e2o MoJ/ieKy/1a He-
OJIEKYJIBI ALleTUIIEHA COSIMHAIOTCS APYT yemotiusa,

C IPYTOM U 00pa3yIoT pa3IuvHble MPoayKThl. [Ipu H,CO; = CO, + H,0
MPOIYyCKaHWK alleTUJIeHa Yepe3 BOJHbBIA pacTBOp

cosert xmopuna Mean(l) m xmopumga aMMOHUS, OH Jumepusyemcs, 1 B 3TO BPeMs
00pas3yeTes guHULIAYemuieH.




TEMA 3.14. XHMHYeCKHE CBOMCTBA aJIKHHOB

CuCl, NH,CI

CH=CH+ CH=CH CH,=CH—-C=CH

BHHUJIALIETHUJIEH
HpI/I COCANHCHUU C OJHUM MOJIEM XJIOPOBOAOPOAA BUHUJIAIICTUIICH IIpEBpaIa-
CTCs B XJIOPOIIPCH.

t, Kar.

CH,= CH—C=CH +HCI "™+ CH,=CH~C=CH,
Cl

XJIOPOTIPEH

Ipu npornycKaHMH aleTUIICHA Yepe3 HarpeTyro TPYOKY C aKTHBHPOBAHHBIM YIJIEM
OH mpumepuzyemcsi ¢ 00pa3oBaHUEM OCH301a.
3CH = CH %=, C H,

OeH30.1

Peakuuu ropenusi u okuciaenusi. Kaxk v qpyrue yrieBoopOJIbl, aIKHHBI TOPSIT
B TIPUCYTCTBUU Kuciopoza ¢ oopazoBanueM CO, m H,O. Obmiee ypaBHeHnEe peak-
UK TIOJIHOTO TOPCHUS alIKWHOB MOXKHO TIOKa3aTh B BUJIC:

cH 3n—1

n- 7 2n-2

0, —— nCO, + (n—)H,0

AnleTuiieH, B OTIIMYHME OT 3TaHa M ATHJIEHA, Ha BO3yXe TOPUT KOTITAIINM TLIaMe-
HeM. [IpudanHa 3Toro — GoJbIlIas MaccoBas JI0JIS yIepo/ia B alleTHIICHE.

2C,H, + 50, —— 4CO, + 2H,0

IIpu cropanuu arneTuiieHa B KUCIOPOIHOM
cpene BhiesieTcs O0JbIIoe KOIMYeCTBO Tell- A
ma (3000°C). .
ANKMHBI, KaK M aJKEHBI, JIETKO OKHCJIS- Tpy Croparuy cmecy, cocTosier 13|
o aleTHuJieHa U KUaiopoja, o6p33yeTc;{ BBbI-
1orca ¢ pactBopamu okucautened (KMnOi, | oiaq Temneparypa, kotopas fenik
K,Cr,0,). Hanpumep, €cim Ha aJKUHBI 1O- |ercs [IPY pe3Ke U CBApKe METAJIOB.
nercTBoBarh pactBopoM KMnO,, To cpa3sy xe \ W V@ A |
ncye3aeT (puojeToBas OKpacka pactBopa (pac-
TBOpP 00OCCI[BEUMBACTCs), U MOJydaeTcs: ocazgok MnQO, Oyporo 1iBera. DTa peakius
SIBIIICTCSL Peakiied omnpeiesicHus alnkuHoB. [Ipu npomyckaHuy aueTuiIeHa yepe3

pacTBOp TepMaHTaHaTa Kajlus, OH MPEBPAIAeTCs B IIaBeJeBYIO KUCIOTY:

KMiO.,  HOOC —COOH

ITaBejiCBas KUCJIOoTa

CH=CH + 4[0]

[Ipu oxuciaeHun Apyrux ajakuHOB TPOUCKOAUT Pa3pbIB TPOMHON CBSI3M U 00pa-
3yIOTCSl COOTBETCTBYIOLIME OHOOCHOBHLIE KapOOHOBBIE KHCIOTHL. Hampumep, npu
OKHCIJICHHUH MTPONKMHA 00pa3yeTcsi cMeCh MypaBbUHOM U YKCYCHOM KHCIIOT.

CHEC—CH, +3[0] + HO M. HCOOH + CH,COOH

MypaBbHUHAs ~ YKCyCHas
KHCIIOTa KHCJIOTa
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PeakTuBBI 1 060pyAOBaHUE: KAPOU/L KaJIbLIMsl, TIOBapEHHAs COJIb, BOJA, HUTPAT
cepe6pa(l), ammuauHas Bojja, 6poMHast BoJia, KpyTI/iofoHHas KoJiba (kosi6a Bropra),
IITATUB, KalleJibHasi BOPOHKA, Ta300TBO/{HAsA TPYOKa, MPo6Ka, MpoOUpKa.

Cob6epuTe npubOp, KaK MOKA3aHO HA PUCYHKE.

H,0

pactBop AgNO;
B NH3

[loMmecTuTe B NpoOUPKY HEOOJbLIOE KOJIUYECTBO cosu HUTpaTa cepebpa(l).
JlobaBnsaiTe k HeMy 5 %-HbI} pacTBOp aMMHUaKa /io Tex 10p, NOKa He paCTBOPUTCS
cosib. [IpUKpenuTe K WTATUBY KOJIGY C KApOUJOM KaJbLMs U 3aKPOUTE TOPJIbILIKO
KO0JIOBL. 3aTeM NMpU MOMOLLM KaleJbHOH BOPOHKHU J06aBbTe K HEMY HACBIIEHHBIH
pacTBop moBapeHHOH cosin. KoHel ra3ooTBOJHOM TPYOKH ONMYCTUTE B NPOGUPKY C
aMMUaYHbIM pacTBOpOM HUTpaTa cepebpa(l).

Ymo 8vl Hab00aeme npu npomeKaHuu 3Mux peaxyuti?

[Ipedaoxcume ypasHeHus amux peakyutl.

Bcmynarom au 6 makue peakyuu aakaHbsl, aAKeHbl U aAKadueHbl?

Kak 8b1 06B5cHUME NpUHUHY Npomekaowux peakyuti?

Peaxnun 3amemenus. CBsi3b, 00pa3oBaHHAs MEX/y aTOMOM YIJiepoia sp rio-
PHUIHOTO COCTOSTHHS ¥ aTOMOM BOJIOpoa (sp-s), Oosee moysipHas 4emM CBsi3u, 00pa-
30BaHHBIC MEK/Iy aTOMOM BOIOPOIa M aTOMOM YTJIEPOIa, HAXOMAIUMUCH B sp° U sp°
THOPHUTHOM COCTOSTHUH. [109TOMY aToM BOAOPO/IA, COSTUHEHHBIN € YIIIEPOIOM B Sp
THOPHTHOM COCTOSTHHM, CTAHOBUTCSI MOJBMXKHBIM W MOXKET 3aMEIIAThCsl aTOMaMU
MeTalioB. HampuMep, Mpy MpONyCKaHUK aleTHIeHa Yepe3 aMMHUaYHbI pacTBOP
okcuma cepebpa(l) Bemamaer ocamox anetmieHnga cepedbpa(l). AMMuavyHBIIT
pactBop okcuaa cepedpa(l) HaspiBaetes peaxmuecom Tonnenca. YpaBHEHUE pEaKIUK
MOYKHO BBIPA3UTh B IPOCTOM BH/IC, KAK OKA3aHO HUXKE.

CH=CH* AgQ % Ag —C=C—Ag| + HO
anetienun cepedpa(l)

[Toxoxme peakuy MpoTeKaoT C aMMUAYHbIM pacTBOpoM xyiopuaa meau(l) u ¢
HaTpHueM.



TEMA 3.14. XuMHYeCKHEe CBOMCTBA aJIKHHOB

NH

CH=CH +2CuCl — Cu —C=C—Cu, +2HCI

anermieHun memu(l)

CH=CH +2Na . Na—C=(C—Na + H,

ALCTWICHU I HAaTPpUsA

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
D1 PCaKIUU ABJIAIOTCA OTIIMYUTCIIBHBIMUA PCAKIUAMUA U1 aJIKWHOB, B KOTOPBIX

TpOMHAasl 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 — KaueCmeeHHasl peakyusi Ha aKUHbL.

B omuuyue om 6ymena-2, npucoeduHeHue X.10p08odopodad k 6ymeHy-1 npomekaem
no ...
Peakyuu .... a/KUHO8 HA3bIBAOMCS ..... . EC/AU 045 peakyuu ucnosb3yrom ayemu.ieH,
mo o6pasyemcsi a.v0e2ud, a npu UCn016308aHUU Opy2UX AJIKUHO8 06pa3yrmcs... .

Ipu ... ayemusieHa nosiyuaemcsi 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; IpaBUJo MapKOBHUKOBA; peakuusa Kydepona;
JIMMepHU3alysi; TPUMepHU3alsi; 3aMelljeHre; THpaTaltsi; KETOH

Ilposepbsme u3yveHHoe

1 [TokaxuTe MPOJYKT TPUMePHU3aIMH alleTHJIEHA B IPUCYTCTBUH aKTHBUPOBAHHOIO yIJIS.
A) nuBUHUI
B) rekcan
C) 6eH3on
D) aTunen
E) BuHMIALeTHIEH

2 OmpegenuTe IPOAYKT, 06pa3oBaHHBIA MPUCOEANHEHUEM K MOJIEKYJIe TPOMMHA O[HOM
MOJIEKYJIbI GpoMa.
A) 1-6pomnponeH B) 1,2-agu6pommnponan
C) 1,2-gu6pomMnponeH D) 2-6poMnponeH
E) 3-6pomMnponaH

3 Ilpu nomouy KaKkx BEIECTB MOKHO OTIMYUTH 6yTHH-1 0T 6yTHHA-27
060CHYHTE CBOM MBIC/IH.

B3aUMO/EHCTBUH alleTHUIeHa C 6GpOMOM B MOJIbHOM OoTHoueHnH 1:1? O6ocHyHTe cBOU

4 TlpoucxoquT ik 06ecBedBaHHEe 6POMHOMN BO/bI MPOJYKTOM, 06pa30BaHHBIM NPH
( MBICJTH.
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5 | Ckosibko Bcero MoJsiei H, 3aTpaTUTCA Ha IOJIHOe FMIpUpOBaHUe cMecH 1 MoJis NpoNMHA U
2 MoJiell BUHUWJIalleTHUIeHa?

6, Ilpu nporycKaHWY ra30BoM CMECH, COCTOSILIEN M3 ITUJIEHA U AlleTUJIEHA, Yepe3 aMMHUaYHbIiI
pacTtBop okcuzia cepe6pa(l), B3aToro B M30OBITKE, 00BEM Tra30BOH CMeCH YMeHbIIAeTCs
Ha 60%. Haiizure mosbHOoe oTHoueHue [v(C;H4): v(C.H,)] rasoB B cmecw.

(7] PacnipesieniuTe peakiuu o Tabuuile.

[IpoAyKT peakuuu

[Mosnumepusyercs He nonumMepusyercs

I. 1 MoJib anleTH/IeHa + 1MOJIb XJIOPOBOJOPOAA — 3
II. 1 MoJIb BUHMJIALleTHIIEHA + 1 MOJIb XJIOpOBOZIOpO/iA —
I1I. 1 MoJib aneTHsIeHa + 2 MoJisi GpoMa ——>

IV. 1 Mmosb aneTusena + 1 MoJib BogopoJa —

(8 Xty G 7 1Ny 2 3. iuMeTHAGYTaH

X MO LK A

Y +H,0.t, Kar. B
—_—
Pacnpepenute BewectBa X, Y, Z, A u B B HH>KeyKasaHHOH cxeMe.
‘YreBonopon ‘4.‘ }
Opranuyeckoe
BEIIIECTBO
Beriectso
¢ (YyHKIMOHAIBHOW [
TpyHIoi

+1mombs Ho,t, Kar. +1mons CL +1moiis KOH (crmpr), ¢
@ 1 MoJsb aLleTHJIEHA 2 > X 2y Yy s 7

Hanuuure YpaBHEeHHUA peaKLlI/Iﬁ COIJIaCHO cxeMe.

t’ CBKT.
+ 2+ +
CaO +C,t +H,0 H,0,Hg ,H
-CO — Ca(OH),
+Ag,0 (NH,)

Hanumure ypaBHeHUs peaKLuii COIVIACHO CXeMe.

11, MpenoxuTe crocobl MoJIy4eHHUs XJI0PONPEHOBOr0 KayyyKa U3 MeTaHa.




TEMA 3.14. XuMHn4YecKHe CBOMCTBA AJIKHHOB

12 CpaBHHTe XMMHUYeCKHe CBOMCTBA 3TaHa, 9TUJIeHa U alleTUuJIeHa U BHECUTE B JAUarpaMMy
BeHHa, COOTBETCTBYIOLIUE YTBEPXKAECHUA.

JTaH

ITUJIEH neTuIeH

1. lIpenenbHOE cOeHEHME.

2. OKMCJIeHHeM ero NoJiy4yaeTcsl JByXaTOMHBIN CIIUPT.

3. He BcTynaeT B peakIMi0 C aMMHAYHbIM pacTBOpoM xsiopuza Meu(l).
4. O6ecuBeYMBaeT pacTBOpP 6POMHOMN BOJIBI.

5. [Ipu cropanuu 1 Mo BelecTBa nosy4vaetcs 2 MoJis CO,.

6. IIpu peakuuu c BOAOM 0JIy4aeTcs YKCYCHbIN allbJleTU/.

7. BcTynaeT B peakLiMI0 3aMellleHus.




IIpakTiyeckas pabora I/Isyqe}me XHMHYCCKOI'0 COCTaBa Kay1yKa M PE€3MHbI

D10V (0 L alon )\ 24 MI3yYeHne XMMHUY€eCKOT0 COCTaBa Kay4yyKa U pe3uHbI

PeakTuBBI M 000pyI0BaHHe: KayyyK, pPe3HHA, OPOMHAsI BOJIA MJIH
pacTBOp MepMaHTaHaTa Kajus, KpyIIOJOHHas KoJI0a, XUMUIECKHH cTa-
KaH, MpoOKa, MTaTHB, CTUPTOBKA, TPOOUPKH, GHIBTPOBAIIEHAS OyMara.

OmnpbiT 1. B 011H 13 XUMHUYECKHUX CTAKaHOB IIOMECTUTE HECKOJIBKO KyCOYKOB Kay-
4yKa, a B APYroi — KyCOYKH pe3uHbl. JJ00aBbTe B KaXK/bli CTaKaH OCH3MH 1 OCTaBbTE
BTIoKOe. CremmaiTe BEIBOJ O TOM, KaK BEyT ce0s 9TH BEIIECTBA [T0 OTHOIIIEHHIO K PacT-
BopuTelsiM. Uepes omnpezienni€éHHOE BpeMsl B CTaKaH, B KOTOPOM HaXOIUTCS Kaydyk,
JI00aBbTE HEMHOTO OPOMHO¥ BOJIBI HITM pacTBOpa NepMaHraHara kanus. OObsCHUTE
HaOJI0IaeMbI€ SIBJICHUSI.

OmnplIT 2. CobGepute mpubop, MOKa3aHHBIN HAa PUCYHKE.

Kayuyk

B k0710y, MPUKPEIUICHHYIO K MITAaTUBY, 100ABbTE HECKOJIBKO KYCOUKOB KaydyKa.
3akpoiite Koy0y MpOOKOH, a KOHEI[ ra300TBOJHON TPYyOKH ONMyCTUTE B MPOOHPKY.
[IpoGupky momecTHTe B CTaKaH C XOJIOJHON BOJOH.

OcTOopoXHO HarpeBaiTe KonOy W HaOmronaiiTe 3a KOHACHCAlMeH mapoB B MPoO-
oupke. B xxuakocTs, KoTopas codpanachk B MpoOupke, 100aBbTe OPOMHYIO BOTY HITH
pacTBOp mepMaHraHarta Kajlusi U BCTPSIXHUTE CMECh.

Obvsichume npuduHy 00PA308aHUs 8 NPOOUPKE HCUOKO20 elyecmad, NOJYHeHHO-
20 Hazpesanuem meépooco KayuyKd.

Uszmensiem nu orcudkocmov, cobpaunHas 6 npodupke, ysem OPOMHOU 600bl UL
nepmaneanama Kaius?



PA3/IEJ]

OUK/IMYECKHUE YITIEBOAOPQ/BI

Tema 4.1. ToMoJIOTHYeCKUH psiJi LIMKJI0AJIKAHOB, rpadudeckue
dopMysibl U NPOCTPAHCTBEHHOE CTPOEHUE UX MOJIEKYJI

Tema 4.2. HoMeHKJIaTypa ¥ U30MepHA [IUKI0a/IKaHOB

Tema 4.3. TlonydyeHue u pU3U4YeCKUe CBOMNCTBA LIMKJI0AJKAHOB

Tema 4.4. XuMyu4eckre CBOMCTBA LIUKJI0aJKAHOB

Tema 4.5. ApomaTryeckue yIieBogopo/bl. [IpocTpaHcTBeHHOE
CTpOeHUe MOJIEKY/Ibl 6eH30.J1a

Tema HoMeHk/1aTypa v ©30MePUs TOMOJIOTOB 6eH30J1a
Tema 4.7. llonyyeHue u busndecKre CBOMCTBA YIJIEBOJIOPOOB Psijia
6eH30/1a

Tema 8, XMuMHUYECKHE CBOMCTBA yIJIeBOAOPOAOB psifia 6eH30J1a
Tema 49 Ctupon

[TpaxTuiecias pabora No3: [losiydeHHe U XUMHUYECKHe CBOMCTBa GeH30J1a



1V PA3JIEJI OUKJINYECKHUE YITIEBOJOPObI

Tema 4. 1. Tomonornueckuii PAA LUK/I0A/JIKAaHOB, rpadpuyecKue
$dopmysibl M MPpOCTPAaHCTBEHHOE CTPOEHUE UX MOJIEKYJT

Ei B ominyue oT askaHOB, NepBbIA MpeACTaBUTENb FOMOJIOTMYECKOr0 pAjAa
[[MKJIOAJIKAaHOB COCTOUT U3 TPEX aTOMOB YIJIepo/ia, U HECMOTPS Ha TO, YTO ATOMBI
yIJeposia HaXoAATcs B Sp® TMOPUZAHOM COCTOSIHHH, YIVIBI MEXZAY TUOpPUJHBIMU

o6s1akaMu He paBHbI 109°28".

Iouemy 6 MosieKyse nepgozo hpedcmasumesisi YUKJAOAJIKAHO8 COOepHCUMCsi mpu
amoma yaaepooa?

Kak moscHO 06BsicCHUMBL omauvue 80/1EHMHbBIX Y2/108 8 MOJ1EKY/1dX YUK/10A/1KAHO8
om 109°28'?

Ilo Meowcoynapoonotl Homenkaiamype yene6000poobl YUKIUYECKO2O CIPOEHUSL C
obwetl gpopmynoii C,H,, (n > 3) Hazviearomcs yukaonapaguuamu uiu YWUKI0A1IKA-
Hamu. Ecnmu B MoneKyle anKaHa MBICICHHO OTIIENUTh OT HECOCEIHHX aTOMOB
yIliepojia 1o OJJHOMY aToOMy BOJIOPOJIa, TO 3a cYET 0Opa30BaHMS CBS3H MEXJIy ITHU-
MU aTOMaMHU [UKJI 3aMbIKAeTCsl K 00pa3yroTCs IIMKITNYECKUE YTIICBOAOPOIBI.

CH, _ CH,
H,C—H H--CH, H,C— CH,
HpOl‘[aH III/IKJIOHpOHaH

3HAaYUT, MOJIEKYJIa ajKaHa JOKHA COAEepKaTh MUHUMYM TPU aTOMa YTJIepofa,
YTOOBI MPH OTIICTIJICHUN aTOMOB BOJIOPOJIa MOT' 00pa30BaThCsl IHUKIMUCCKUHN yTIIe-
BoA0opoJ. [loaTOMy mepBbIA TpencTaBUTENb ITUKJIOATKAHOB — 3TO IHMKJIOMPOIAH.
Huxe nokazaHbl yeThIpe IPEACTABUTENSI TOMOJIOTMUECKOTO Ps/ia ITUKIJIOATKAHOB.

CH
CH, ~ X
H H,C—CH

CH, 2 | , 2 H, C\ /CHZ Hz? CH,
H,C— CH, H,C—CH, H,C CH,

H,C—CH "y

2 2 CH,
LUKJIONPOIIaH IIUKJIO0yTaH LUKJIONEHTAH LOUKIOTeKCaH

Bo MHOrux ciayuasix HCHOJIB3YIOT yIPOLEHHbIE Ipaduieckue hopMybl:

& = Y

Bpesy/ibTaTe HUXKEYKa3aHHBIX MPEBPAILEHUH OTYYaTCS paBHOCTOPOHHHUM
TPeyroJIbHUK U KBajpar.

109" 28 fmj 109°28

E—
—
0 108 oo ag
10028 10928



Tomonoruyeckuii psii HUKJI0AJIKAHOB, rpadguyeckue GopMyJibl U
TEMA 4.1. NPOCTPAHCTBEHHOE CTPOCHHE HX MOJIEKY.JI

CKo/1bko 2padycos cocmas/isitom ya/ivl 8 NOAyYeHHbIX ueypax?

Ha ckobko 2padycog ymeHbwaomesl y2/vl Npu 3mux npespaujeHusix?

Kakas ecmb ces13b Mescdy 0aHHbIMU NPeBPAweHUSIMU U NPOCMPAHCTNBEHHBIM
cmpoeHueM Yuka0aAKaHose?

PaccMoTprM mpOCTpaHCTBEHHOE CTPOCHUE LMKIIOAIKAHOB HAa IpUMeEpe 00pa3o-
BaHMS MOJIEKYJIBl LUKJIONponaHa. B muknoankaHax aToMbl yriepoja HaXoAsATcs B
sp* ruOpuIHOM cocTosHUH. [Ipu 00pa3oBaHMM MOJEKYJ LUKJIOAIKAHOB KaXKIbIi
aToM yriepoma obpasyeT 4 sp® rubpuaHbie opOuTanu. J[Be ruOpuaHbIe OPOUTAIH
y4acTBYIOT B 00pa30BaHUU CBSI3U C BOJOPOJIOM, a ABE APYrue oOpasyloT CBSI3U C
COCEeIHMMH aTtomMaMu yriepoza. [Ipu oOpazoBaHMHM XMMHUYECKUX CBSI3EH MEXIY
aTOMaMU yTJepoja IPOUCXOANT NepeKpbIBaHNE THOPUAHBIX OpOnTaieil, B pe3yib-
TaTe Yero yMEHbIIAETCS BaJEHTHBIH yroia. OH B OTJIMYME OT MOJIEKYJI aJIKaHa CO-
craBisieT He 109°28', a paBen 60°. Huxe nokasansl CpaBHUTEIIBHBIE CXeMBbI 00pa3o-
BaHMS MOJIEKYJ METaHa U LMKJIOMpOIaHa.

Tpu 0bpaszosanuu monexyvl Tpu 06pazosanuu MONEK) bl YUKIIONPONAHA CEI3U MENHCOY AMOMAMU
MEMmana 8ce BaNeHMHble C653U,  Yenepood 00pazyiomcs 3a Cuém nepeKkpolearisl SUOPUOHBIX opoumaiell, 8
obpasyiom yenvl pasuvle 109°28°  pesynomame yenvl césizel yMEHbUAIOMCS U CMAHOBIMCS pagHbimu 60°

To >xe camoe HaOMIOAAETCS PH 00PA30BAaHUM APYTHX MOJIEKYJ [IUKJIOAIKAHOB,
W yIJbl CBsi3elt omyarotes ot 109°28'. Hanpumep, B MoJieKyJie [IUKI00yTaHa YTkl
cBsizeit paBHBI 90°. Hike maHbI mapocTepyKHEBBIE MOICTH MOJIEKYIT IUKJIOPONaHa
Y IUKJI00y TaHa.
Q

3 )
N O ¢
o> o0
6 ° ¢ VO
Llapocmeporcresas mooens Llapocmeporcresas mooens

MOEeKYIbl YUKTIONPONAHA MOJIeK) bl uumo6ymana

B Mornekynax IHUKIOAIKAHOB, B OTIIHYIE OT AJIKAHOB, THOPUIHBIE OpOUTAIH,
YUYaCTBYIOIIME B 00pa30BaHHUM CBSI3EH MEXKIly afoMaMU yIVIeposia, HAXOMITCs B HaTpsi-
JKEHHOM COCTOSIHUM, (HHOTJIa OTH CBSI3M HA3bIBAIOT «OAHAHOBLIMUY CEA3AMU). DTO
HaTpsDKeHUE PacTET C yBEJIWYEHHEM OTKIOHEHHs YIJIOBBIX CBA3EW aTOMOB yIJIEpO-
Jla OT-HOopMalbHOro mosokeHus (109°28’). DTo OTKIOHEHHE HA3bIBAIOT YITIOBBHIM
HanpshkeHneM (Hanpsbkenue baiiepa). Beraucianm yrioBoe HampsiKeHrne Ha pUMe-
pE€ LUKIIONPONaHa:




IV PA3JIEJI INUKJINYECKHUE YINIEBOAOPOAbI

BasteHTHBIC YIIIBI MEXIY Sp°

BanenTnslii yron B THOPUIHBIMU OpOHUTANISIMA
«OaHaHOBaAs»
MOJICKYJIC [IUKJIOAJIKaHA aToMa yIaeposa (HOpMaabHOE
CBSI3b
pasen 60°. nonosxkenue) 109°28".

109°28

3a cueT HanpsHKEHNS THOPUIHBIX OpOuTaneil BaleHTHbIS
yIIB yMeHpmaotes ot 109°28" mo 60°

B IUKJIONPOTIaHE YITIOBOC HAITPSHXKEHUE MOXKHO BBIYHCIIUTD KaK IMOKa3aHO HUXKE!

0, 1 0
o= 109 2§ - 60 :24044’

ITo TakoMy >ke paBUITy BBIYHUCIIAIOT YIIIOBOE HAMPSDKEHHUE B MOJIEKYJIE IIUKJIOOyTaHa:

.'}j90" ’;':

10928

0, ' 0
o= 1020 gy

Kax BujtHO, 9em 60JIbITIe aT0MOB yITIepoza B IUKIIS, TEM MEHBIIIE YITIOBOS HAMPSHKCHIE.

Yenesodopodvl yukauueckozo cmpoerusi, ¢ obwjeti popmysoli ..... Ha3blearmes
YUKA0ANIKAHAMU. B MosieKyaax Yuk/n0a/KaHo8 amoMbl yeaeépodd HAXeOSmcsl 8.
COCMOsIHUU, 8a/1eHMHble y2abl omauvaromesi om 109°28° uz-3a HAAUMUA ... .

B Mosekysne yuksao6ymaua codepicamcsi yemsipe ..., 60CeMb ..., WEeCmHao-
yamo ...... Bce amomvl 8 Mosekyse Yuka0aJ/ikaHos coeduHeHvl Opye ¢ Opyeom
MOJIBKO ... .

YIJIOBOE HaNpsKEHUE; MOoJIsIpHasi KOBaJIeHTHasl CB3b; HeloJsipHas KOBaJeHTHast
CB$I3b; Sp° TUOPUAHAS OPOUTAIIB ; 0-CBA3E; Collsy; sp’ TU6pUL

Ilposepbme u3yyexnHoe

1 B kakux MOJIeKyJIaX YU CJIO aTOMOB BoAOpOAa OAHHaKOBOB?

1. 6yTan 2. LMKJIoNpoIaH 3. 6yTeH-2 4. nUKJIONEeHTaH

A)1,2 B)3,4 013 D) 2,4 E)1,4
o= ) ) ) ) )

2 PacrionoxuTe BelecTsa B ops/iKe yBeJU4eHHUs YUCIa O-CBA3eH B MOJIeKyJIax.
1. nponen 2. pomnaH 3. LMKJIONpONnaH




Tomonoruueckuii psii HHKJI0AJIKAHOB, rpadguyeckue ¢GopmMyJibl U
TEMA 4.1. NPOCTPAHCTBEHHOE CTPOECHHE UX MOJIEKY.JI

3, [loyeMy yryoBO€ HaNpsDKeHHe B MOJIEKYJIe IIMKJI06YTaHA MEHbILE, YEM B MOJIEKYJIE
LUKJIoNponaHa?

4  TlpomaH ¥ LUKJIONPONAH OTJMYAIOTCA APYT OT Apyra:
1. lo rubpuHOMY COCTOSIHHIO ATOMOB YI/Ieposa
2.Tlo yucny C - C cBA3el B MoJieKyJ/ie
3. Tlo yncsiy aTOMOB BOZOpOZA B MOJIEKYJIe
A) Tosbko 1 B) TosbKO 2 C) Tosbko 3 D)1,2 E)2,3

5, BbI4MC/TUTe BaJeHTHBIN YToJ1 MKI0AIKaHa, yIJIOBOe HaMpsieHHe KOTOPOro cocTaBseT 0944’

6 ,
YCII0 aTOMOB BOIOPOZIA YHucio cesazen
BemecTBo
B MOJIEKyJIe [Monspusie | Hemomspueie
Huknoankan a 8 y
AnkaH a X 2

BbruncinTe CyMMy X + Y.

7, 3aBepuIuTe cxemy.

ukmoankaxn
UYucio aroMoB OTHOCHUTEITbHAS
IO O I BOZIOpPOIA B O0mee meao MOJIEKYJISIpHAsT
MOJTeKyIe = IOPOI; aTOMOB B KYJLSp!
MOJIEKYJIE = Monekyne =3n — 3 Mmacca =

8, PasfiesiuTe op6UTANM, yYacTBYIOIMe B 06pa30BaHUU CBSI3ed MOJIEKYJIbI L[UKJIOGyTaHa,
Ha 2 TpyNIbl - THOPU/IHbIE U HETUOPU/IHbIE — U ONpPeJeIUTe UX Yncio. CpaBHUTE YHUCIIO0
3TUX OPOUTA/NEN C YUCIOM THOPHUAHBIX U HErHOPUAHBIX OpPOUTA/Ield, yYacCTBYIOIIUX B
00pa30BaHUU CBsI3eH B MOJIeKyJIax OyTaHa U OyTeHa-2.

9 Kak Mb1 y»Ke 3HaeM, eCJIM B MOJIeKyJie aJIKaHa OT HeCOCEHUX aTOMOB yIjiepoJa MbIC/JI€EH=-
HO OTIIENUTHb IO OJHOMY aTOMY BOAOPO/A, TO 3a CUET 06p330BaHI/lﬂ XUMHYECKOU - CBA3U
MeXAy STUMH aTOMaMHU NOJIy4aloTCA LUKJIUYEeCKHUe yrjieBoAOpOAbl. CoctaBbTe I‘paquecxy}o
d)OpMyJ'ly OHWKJIOA/JIKaHa, KOTOprﬁ noJiydyaeTcd OTLIeNJIEeHWeM aTOMOB BOAOPOAA OT Ilep-
BOr'o U TPETbEro aTOMOB yrjiepoJa B MOJIEKYJie 6yTaHa.

10,

{ Iponen J [ } { Iponan }

Hcnonp3ys HUXKeyKa3aHHbIe YTBEPXKEHM A, 3aBEPLIUTE CXEMY.

1. MoJieky/1a uMeeT 12 ruGpu/IHbIX OpOUTaNeN

2. 061ee YMCI0 ATOMOB B MOJIEKYJIE paBHO 9

3. MoJiekysia 06pa3yeTcs TOJIbKO 3a CUeT 0-CBsA3el 4. MoJieKyJia ¢ OTKpPBITOH Lienbio

11] ComocTraBsTe HMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ LMKJIONMpOIlaHa M LMKJI00yTaHa U
06BACHUTE IPUYHHY Pa3/IMYUs YIJIOB CBA3EH.

[ToueMy B OTJIK4HE OT MOJIEKYJIbI IPONIAHA B MOJIEKYJIE [IUKJIONPOIIaHa UMeeTcs «6aHaHo-
Basi» CBSI3b?!




IV PA3JIEJI NUKJIUYECKHE YITIEBOJAOPOIbI

Tema 4.2. HomeHk/1aTypa ¥ n3oMepus UK/I0a/IKAHOB

g Kak Mbl y>ke 3HaeM, eCJId B MOJIEKYJIe aJlKaHa OT HECOCEIHUX aTOMOB YIJIEPO-
Jla MBICJIEHHO OTIIEMUTh MO OJHOMY aTOMy BOZOPO/a, TO 3a CYET 0Gpa30BaHUs
XUMHYECKOH CBSI3W MEX/y STHMH aTOMaMHU YIJIEPO/a MOJIyYarTCs [[UKIHYECKHEe

YIJIEBOOPO/Ibl. HanprMep, ecyid B MoJIEKyJIe ITPOIIaHa OT EPBOTO ¥ TPETHETO aTOMOB
yIJIepo/ia OTIIENUTD [0 OIHOMY aTOMY BOZOPO/Ia, TO MEXK/1y STUMH aTOMaMH yIJiepoza
06pasyeTcsi CBsi3b, B pe3yJibTaTe 00pa3yeTcs: MoJIeKysia [UKJIonponaHa. B Mosekysie
»Ke 6yTaHa OT HECOCEJHUX aTOMOB YIVIEPOJA MOXKHO MO PAa3HOMY OTIIEIVISITh aTOMbI
BOJIOPOZA.

) N N
HHHH HHHH HHHH

Kakue u3 noy4eHHbIX Yuk/10a1KaH08 00UHAKOBble, a KaKue — pasHble seujecmea?
Kakumu cxoxcumu mexcdy cob6oll ocobeHHocmsmMu 061a0aom pasHbsle YUK/A0aAKAHb!?

Homenxkiarypa

ﬁ” 0.

Huoice danbl YUK/1I0A/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,
MeTU/ILUKI00yTaH 1,3-1MMeTHU/IUKIONeHTaH 1-MeTuI-2-3TUILUKJIONPOTIaH

Cocmasbme anzopummbl 045 HA3bIBAHUS YUKA0AAKAHO8 no MedcdyHapodHotl
HOMeHK1amype.

CornacHo MexTyHapOIHOH HOMEHKIIAType Ha3BaHUS HEPA3ZBETBIEHHLIX IIUKIIO-
AJIKaHOB 00pa3yIOTCsl OT COOTBETCTBYIOIIUX aJKAHOB C aHAJOTHMYHBIM YHUCIIOM aTo-
MOB yIJIepojia OCPEICTBOM PUOABICHUS K HUM IIPHCTABKU «yukio». Harnpumep:

CH, P
H,C—CH O
CH, 2 | | 2 H, C\ /CH2 H2(|: CH,
H,C— CH, H,€—CH, H,C CH,
— ~N
H,C—CH, A
HUKJIONpOIiaH HI/IKJI06yTaH HUKJIOIICHTAaH UKJIOICKCaH

Ecam 8 1imkiie nMeeTcest OMuH paguKai (3aMECTUTEINb), TO TIPH HA3BAHHUH ITHKJI0-
aJIKaHa aToMbl YIIIEpOAa, 00pa3yIoIIfe UK, CHUTAIOT OCHOBHOM IIeNbI0, BHAYAJE
HA3bIBAIOT paJINKaJj, 3aTeM Ha3BaHHE ITUKJIA.



TEMA 4.2. Homenknarypa u n3omMepusi HUKJI0AJIKAHOB

HZT—TH— CH, CH,
H,C—CH, H,C — CH—CH,— CH,
MeTI/lJILU/IKJ'IO6yTaH 3TUJILUKJIONPOIIaH

Ecnu B uKIiie UMEIOTCS HECKOIBKO PAANKAaJIOB, TO HA3BaHUE LIMKJIOAIKAHOB OCY-
LIECTBIIAIOT B HU)KEYKa3aHHOH 110CIIEI0BATENIbHOCTH.

1. IIpoBomsaT HymepaLuio aroMOB ymiepona B Lukie. Hymepauuio npoBOIST Tak,
YTOOBI CyMMa HOMEpPOB aTOMOB YIJIEPOZa, COSIMHSIONINX PaJiKalibl, ObUla HAUMEHb-
weid. Hanpumep:

H,C— CH—CH, H,C— CH—CH,
4 3| z|
C— CH— (™ H,C— CH—CH,
1+4=5 1+2=3

Hymepayus 60 émopom ciyuae nposedena npasuivto. [Tomomy umo 6 smom ciayuae cymma
HOMEPO6 amomos y2nepood, cOeOUHAIOWUX PAOUKATIbL, HAUMEHLULAS.
2. YuTaloT HOMEp ymiepoaa, K KOTOPOMY MPUCOETUHEHBI paJuKaiibl, Ha3BaHUS
paaukaaioB, a IOTOM Ha3BaHUEC TJIaBHOM OCITH.

H,C— CH—CH,
I
H,C— CH—CH,
1,2-puMeTUILUKI06yTaH
ECHI/I UK COACPKUT pa3HbIC paUKaJibl, TO HyMEpAallUO NPOBOAAT Ha4YMHAs C
aToMa yrjepoJa, y KOTOpOro Haxo4quTCs HpOCTOﬁ paaukal. HpI/I Ha3bIBAHUU ITUKJIIO-
aJIkaHa paavKaJbl YUTAIOT B IOPSAKE OT IPOCTOIO K CIIOKHOMY.
CH,
cH—HC ™ CH—CH—CH,
N "
HC_CH,
CH,
1-MeTI/IJ'[-3-3TI/lJIHI/IKfIOFeKC3H

N3omepus

JlJIs LMKII0ANKaHOB XapakTepHa CMPYKIMYPHAS. U 2eoMempuieckas N30MEpHs.
Jlyis HUX XapTepHbI HU)KEYKa3aHHbIE BH/bI CTPYKTYPHON H30MEPHUH.

CrpykrypHas uomepus,
XapaKkTepHas s
LUKJI0ATKAHOB
Wzomepusino pasmepy soweps 1o Hsomepus o MesxkmaccoBast
TOJIOXKEHUIO 3aMec- CTPOEHIIO
LHKIIA u3oMepust

THTEJIEH B LIUKIIE 3amecTuteneit




IV PA3JIEJI HNUKJIUYECKHUE YITIEBOJOPOIbI

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 NOJOJCEHUTO 3amecmumenel 8 yukue:

H,C—CH—CH, H,C—CH—CH,
H,C—CH—CH, CH,—HC —CH,
1,2- Ve TiiuKI00y TaH 1.3-mveTnnukI00yTaH

Hs'omepuﬂ no cmpoerHuro 3amecmumeneil.

L S
Hz? |CH— CH—CH— CH, H,C CH— (le —CH,
HC___CH, HC___CH, CH,
cH, cH,
TTPOITHIJIIUKIIOTCKCaH H30MPOIMUIIUKIOTCKCaH

Meoicknaccosas uzomepus. HI/IKJ'IoaJ'IKaHBI 1 aJIKCHBI, B COCTaB KOTOPBIX BXOJIUT
OJIMHAKOBOC YUCJIO aTOMOB YIJIEpOJa, ABJIAIOTCA MEKKIACCOBBIMU N30MEPaAMU. Ha-
MpUMEP, CYMECTBYIOT CICAYIOIHNEC U30MEPHI UKIIOAJIKAHOB U aJIKCHOB C COCTaBOM

C4Hg.
H,C—CH, CH,=CH-CH,— CH;
H,C—CH,
LHUKI0AJIKaH @ CH3 —CH=CH- CH3 AJIKCH
™
CH
/ \ CH2 \ (‘: - CH3
H,C— CH, CH;

O

Hanmmmre rpadideckyio hopmyny nukioankana, coctaB kotoporo CsHy,.

1. Cravana HammmieM (opMyITy Hepa3BeTBIEHHOTO [IUKIOAIKAHA.

O




TEMA 4.2. Homenkinarypa n n3omMepusi HUKJI0AJIKAHOB

2. HOTOM, YETBIPE aToOMa yriiepoaa COCANHUM B LIUKJIIC, a OAWH HAITUIIIEM B Pa3BETBIIC-
HUU.

C

3. I[anee, TpH aTOMa yIiiepoaa COCANHUM B IIUKJIC, a IBa ITIOKa>XEM B BO3MOKHBIX Bapu-
aHTax B Pa3BCTBJICHUU.

C c—C e

C

Kak BumHO, ecTh 5 pa3auuHBIX IMUKIOATKAaHOB ¢ cocTaBoM CsH .

Kak y ankeHOB, y IUKJIOAJKAaHOB TOXKE €CThb BO3MOXXHOCTb 00pa3oBaHUsI Teo-
MeTpUUecKor n3omepuH. [IpuunHoii 00pa3oBaHMs T€OMETPUUECKON H30MEPHHU SIB-
JSieTCs TO, YTO B LMKIMYECKMX MOJIEKYJaX aTOMbI YIJIepoia HE MOTYT CBOOOIHO
Bpamarbest BOKpyr C — C cBsa3u. Ecnu 3amecTuTen Haxonarcs Mo OJHY CTOPOHY
IUIOCKOCTH LIMKJIA, TO 00pa3yeTcst yuc-, a €ClI 3aMECTUTEIIN PACTIOJIOKEHBI 110 pa3-
HBIE CTOPOHBI INIOCKOCTU 00pa3yeTcst mpanc- N30Mep.

3amecmumenu no OOHy 3amecmumenu no pasHvie
CMOpPOHY CMOpOHbL

d yuc- b - mpanc- \

Hampumep, B Mmonekyse 1,2-muMeTriukionponaia mo noiokennto CH;— rpymm
K TUIOCKOCTH MOJIEKYJIBI BO3MOXHBI YUC- U MPAHC- H30MEPBbI.

cH, & cH QH,” fh.
NNl NS N/
C—C C—C
/ AN /
H H H CH,
yuc-1,2-TuMETHINUKIONPOTIaH mpanc-1,2-TAMETHIIUKIIONPOTIaH

Ecnm 3apMectirein HAX0AATCS y OJHOTO M TOTO K€ aToMa yIieposa B UKIIE, TO
CO@IMHEHHS HE 00pPa3yloT TeOMETPUIECKYI0 H30MEPHIO.




AUt MUKJIAYECKHUE YITIEBOJOPO/BI

e

CH, CH,

HA3edHUe sewecmad no ..... 1-Memw1-2-3muxlqwmo6ymaH.

IlenmeH-1 siens.emcs ..... YUK/J0neHmawa.

B omauyue om 1,1-dumemunyukaobymana 8 1,3-dumemunyukao06ymaHe 803Moxc-
HA ...

reoMeTpruyeckKkasd U3aoMepusd; MeXKJIaCCoOBasd U30Mepusd; Me)}c,qyl—[apoaﬂaﬂ HOMEHKJIaTypa

Ilpoeepbme u3yyeHHoe

1 Bbmenm"e HU30Mepbl HUKJIONIEHTEHa.

CH; C,Hs

. z[( N

CHs CH,
AT O

2 OnpepenuTe UUKJI0AIKAHBL, B MOJIEKY/IaX KOTOPBIX 5 aTOMOB yI/IepoAa.

CH,

1. METUILIMKIIO6Y TaH 2. METUJIIUKJIOTIEHTaH
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?
O6OCHYHTE CBOU MBICIH.

4 | He cymecTByeT LMKJI0OAJKaHa C Ha3BaHWeM 1,3,4-TpUMeTH/ILUK/IONEHTaH. O6bscHUTE
NPUYHHY.

5| CKOJIbKO NPOLIEHTOB COCTABJISIET YUCJIO TPETHYHBIX aTOMOB yIJiepo/ia B MojieKyse 1,2-/1-
METHUJI-3-U30NPONHUJIIMKIONEHTaHa OT 001ero 4uc/ia ero aToMos?

6| OmnpejenuTe Ha3BaHMe LMKJIOAJKaHAa MO MeX/yHapoAHOW HOMEHKJATYpe, MOJyYeHHOTro
3aMelleHHeM B MOJIEKYJ/Ie STH/ILHKJI06YTaHa OJHOTO 13 aTOMOB BOAOPO/A, HAXOAAIErocs
B IIMKJIE Y TPETHEr0 aTOMa yIJIepo/ia, Ha METU/IbHBIN paiukall.

(7] Pacnpepenute Bemecrsa B TabMLy.

CTpyKTypHBIE U30MEPEI 1-MeTH/I-2-NPOMUILUKI00YTaHA
[To pasmepy [To nos10%eHN10 [To cTpoenuto MexkJiaccoBas
LUKJIa 3aMecTUTene! B IHKIIe 3aMecTUTes el n3oMepus
1. 1-MeT¥HJI-2-U30IPONUILUKI06y TaH 2. 2,5-nuMeTHIreKCceH-3
3. 3THU/ILUKJ/IOTeKCaH 4. 1-MeTuJI-3-IPONUJIIUKI06YTaH

@ Onpefe/uTe YME/10 METHUIEHOBBIX IPYI U METHJ/IBHBIX PaJIMKa/IOB B MoJieKyJie 1-3THI-3-130-
NPONMJIIMUKIO0y TaHa.



TEMA 4.3. IMoay4enne n ¢pu3nyecKue CBOMCTBA UKJI0AJIKAHOB

Hanumunre rpadpuveckue GopMysibl s LUKI0aAKaHa ¢ coctaBoM CsHig, B MOJIEKYIIaX KO-
TOPBIX COZLEPXKATCS TPU BTOPUYHBIX aTOMA YIJIepo/ia, U HA30BUTE 3TH BellecTBa 1o Mex-
JlyHapoJHOW HOMEHKJIAaType.

3aBepunTe Tab/IHILY.

LuksoankaH HasBaHue
CH,
CH,
CH,
1-MeTuJ-3-U30NPONUILUKIONEHTaH

11 B omsinune ot 1,1,2-TpUMeTHILMK/IONPONaHa, 1,2-AMMeTH/ILUMKI0NPONaH 06pa3yoT LUC- U
TpaHCc-u30Mephl. O6bACHUTE MPUYUHY.

12, CoctaBbTe rpadudeckyto Gopmysy ¥ Ha30BUTe 1o Mexx/IyHapoAHOM HOMEeHKJIaType IUKJIO0-
aJIKkaH, 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/TOA/IKAHOB

m BakuHckass HedTh — B.MapkoBHHKOB — HadTeHoBble yrieBogopoab! (Had-
TEHBI).
Onpedeaume c8s13b Mexncdy OAHHBLIMU BblPAHCEHUSIMU.

IosryyeHnue

B cocraB HepTH BXOAAT MUKIIOTIEHTAH, IIUKJIOTEKCAH U WX AIKHI3aMEIICHHBIC TO-
moioru. B MPOMBINIVICHHOCTH [MUKJIOAJIKAaHbI MOXKHO ITOJIYYUTDh U3 TUCTUIIIALINH He(l)-
TH. I_II/IKJ'IOFGKCELH " €ro aJ'IKI/IJ'ISaMeIlIéHHBIC IIPOMU3BOAHBIC B IIPOMBIIUICHHOCTHU TIOJIY-
YarT KaTaJIMTHYCCKUM THAPHUPOBAHUEM OeH301a U €TI0 TOMOJIOI0B.

@ + 3H2 O O

6eH30J1 LUKJIOTe€KCaH
CH, CH,
t, Kan
: +3H, ——
TOJIYOJI MEeTUJIMKJIOTeKCaH

Ecnu B maBHOM 11€TIN alTKaHOB COZIEPKUTCS IATh M OOJIBIIE aTOMOB YIIIEPOAa, TO
IIPU UX HarpEeBaHUU B IPUCYTCTBUM KaTaJIM3aTOPa MOIYYaIOT LIUKIOAIKAHBI:




1V PA3JIEJL OUKJINWYECKHUE YITIEBOJOPObI

CH,
CH, - CH, - CH, - CH, - CH,- CH, - CH, —~ .y
METUJILUKJIOT€KCaH

HpI/I B3aI/IMO,Z[eI‘/'ICTBI/II/I Inc AUTAJIOT€HONIPOU3BOAHbIMHU aJIKAHOB, B KOTOPbIX r'a-
JIOT€HBI PaCIlOJIOXKEHbI PAAOM IIPHU COCEAHUX AaTOMAX YIJIEpO/ad, I10JIy4al0TCA aJIKEHBI.

CH.—~CH —CH, + Zn —L. CH,— CH=CH, + ZnBr,

Br Br
1,2-gubpoMnponaH

Kak vl dymaeme, kakue coeduHeHusi ob6pasyomcs npu esaumodelicmeuu Zn c
0u2a/102eHONPOU3BOOHBIMU AKAHO8, 8 KOMOPbIX 20102€HbI HAXOOSIMCS1 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 - aubpoMnponaH

Cl Cl

1,4-nuxnopneHTal

B n1aGoparopuu LMKI0aJIKaHbI IOIY4YalOT B3aUMOJICHCTBUEM LIMHKA WM HATPUS
C IUTaJIOT€HOIIPON3BOIHBIMH AJIKAHOB, B KOTOPBIX aTOMBI I'aJIOr€Ha HE JOJKHBI HAX0-

JIUTHCS TIPU OTHOM U TIPU COCETHHX aroMax yIiepoja:

CH,
(|JH2—CH2— (lin + Zn — /\ _t ZnBg
L . H,C— CH,
HUKJIONIPOTIIaH

1,3-giu6pomMnponaH
H,C—CH—CH,

$H2— CH,— CH,— ?H —CH, + Zno—t= | | + ZnCl,
1,4-puxyiopneHTaH MEeTUJIIUKJIOOYTaH
CH,
y SN
ICHZ_ (llH - CHz—CliH - (|3H2 + Zn — H,C /CH—CH3 + ZnCl,
Cl CH, CH, Cl CH,— HC—CH,

1,5-auxJiop-2,4-IMMeTUITIEHTaH
1,3-AuMeTUILMKI0IeHTaH




TEMA 4.3. IMonydenune n pu3nyecKHe CBOHCTBA HUKJIOAIKAHOB

B stom ciydac I MOJYUYCHHA IUKIIOAJIKaHOB B MOJICKYJIEC MEXKAY aTOMaMM
TaJJOTCHOB OOJIKHO OBITH HE MEHEE O/THOT'O MJIM HECKOJIbKUX aTOMOB YIJI€pOaa.

dusnyeckue cBoMcTBa

IIpu HOpMANBHBIX YCIOBUSIX LIUKJIOMPOIAH
U IUKIOOYyTaH — 3TO ra3bl, a IUKIOICHTAH U ) 3Haeme au
LUKIIOTEKCaH — )XKUIKOCTH. C yBETUYCHUEM MO-
. BMeuIIMHE IUKJIOTIPOTIAH UC-
JISIPHON MacCChl ITUKJI0ATKAHOB MMOBBIIIAETCS UX
II0JIb30BaJICd B KayeCTBe aHecCTe-
TeMIieparypa kurmeHus. L{ukioankaHbl mpak- 3UpYIOLEro cpesicTBa (HapKo3).
TUYECKU HEPACTBOPUMBI B BOJI€ U OKA3bIBAIOT
BpEAHOE JCHCTBUE HA OPTAHU3M UEJIOBEKa.

V4
[Ipu 06bI4YHBIX YCA0BUSAX YUKA0AIKAHBI HEPA38EMEBAEHHO20 CIMPOEHUs], 8 COCMAs
Komopblx 8x00am 3 u 4 amoma y2.epoaa ....., codepxcaujue 5 u 6 amomos y21epoaa..... .
Aas noaywenus yukaoaakaxa caedyem delicmeosams YUHKOM HA ... .
LJuknozekcan nosyvaemcs 8 pesyabmame peakyuu ... 2eKCaHa U ... 6eH30a.

TUAPHUPOBAHUE; ) KUJIKOE; I'a3; JUTAJIOT€HONIPOU3BOAHbIE AJIKAHOB; AernpupoBaHe

Ilposepvme u3yueHHoe

a

1 PacmosoxuTe BeliecTBa B OpsiiIKe yMeHbLIEHUS UX TeMIepaTyp KUIeHU.
1. lluksoneHTa” 2. lluksonponaH 3. llukyno6yras
A) 1>2>3 B) 2>1>3 C) 1>3>2 D) 3>2>1 E) 2>3>1

2 Tlpu B3aUMOJEHCTBUH KaKOT0 BEIECTBA C [IHHKOM MOJIYYaeTCs [UKI00yTaH?
A) 1,2-puxnopbyTaH B) 1,3-puxnop6yTan C) 1,4-puxnopbyTaH
D) 1,5-puxnopneHTaH E) 1,4-guxnoprneHTaH

MaccoBast Z0J151 yIJIepo/ia B LIMKJ/IONPONAHe ¥ B IUKI00yTaHe oAMHaKoBast. OObsICHUTE NIPUYUHY.
4 ToueMy npu B3aUMoAeHCTBHM Z1'C 2,3-IM6POMOYTAHOM He N0JIydaeTcs UKI0ANKAH?

5, lpu B3aumogeiicTBuu 10,8 r iu6poMasKaHa ¢ Zn, B3sThIM B U36bITKe, MTOJIy4aeTcs 2,8 T
nuKJoankaHa. Onpesienure GopMyJ1y HUKI0aIKaHa.

6, OmpeziesinTe IMKI0ANKaH, KOTOPBIK SABJIAETCS MPOAYKTOM B3aUMOJEHUCTBUSA Zn C Belle-
CTBOM, NOJIY9eHHLIM 3aMellleHHeM B MOJIeKyJle 2-MeTHUJI0yTaHa OHOr'0 U3 aTOMOB BOJ0-
Po/ia, NPHUCOeUHEHHOTO K IEPBOMY U TPEThEMY aTOMY KaX/10T0 YIJIepo/ia, aTOMOM GpoMa.




IV PA3JIEJI NUKJIUYECKHE YITIEBOJOPObI

7 ; PampezienvTe BelljecTBa B TA6JIHLLY, COIJIACHO IPOAYKTAM, T0JIyIeHHbIM IPH peakiuu ux ¢ Na.

TIpomykt, moy4eHHBII IPU peakIuu ¢ HaTpHEM

AnkaH Iukmoankan AnkeH
I. 1,2-guxnop6byTaH II. 2-x10pnponan
I1I. 1,4-pux0p6yTaH IV. 1,3-guxsop-2-MeTUI6y TaH
(8 [ CH,—CH,~CH~CH,—CH, + Zn — } [ CH,—CH—CH,~CH—CH, + Zn—
Cl Cl

/\*Cl
] L]

PacnpesieninTe BelpaXkeHHUs IO CXeMe.
1. [losyyaeTcs 3TUILUKIONPONAH
2. [lony4aeTcsa IMKJI0aIKaH, B MOJIEKyJie KOTOPOTO 2 TPeTHYHBIX aTOMa yT/epoja
3. llosnyyaeTcsa LUKII0AJKaH, B MOJIeKyJle KOTOPOTro 1-MeTU/eHOBas rpynna
4. [losniy4yaeTcs LUKJ/I0A/IKaH, B IUKJIe KOTOPOro 3 aToMa yrjiepoja

9 , 3aBepuinTe TabJHMLLY.

JluranoreHonpous3BoaHOE IMuknoankan, nony4eHHbINH Haspanue nuknoankana no
aJKaHOB P peakuuy ¢ Zn Me:xayHapoiHOI 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 oOIlpefesnuTe, Npu
KaKHUX peaKludaXx MoJy4aeTcd OAHHaKOBbIﬁ IUKJIOAJKaH.

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‘H—CHZ—(‘?HZ
Br CH, Br Br CH, Br

m CKOJIBKO Pa3JIMYHBIX UKJIOAJIKAaHOB MOXHO. TOJIYHUTh NPU peaKLHUU Zn ¢ COeIMHEHUSIMH C
coctaBoM C4HgBr,? O60cHyiTe CBOU MbICJIHU.

@ l'Ipe;mo;KHTe MeTO/ZbI NTOJIYy4€HHA LU/IKIIO6yTaHa W3 NWBUHWJIA B TPU CTaJHUHU.



TEMA 4.4. XHMH4YeCKHE CBOMCTBA MKJI0AJIKAHOB

Tema 4.4, XuMuueckue cBoiicTa IUKJIOAJIKAaHOB

m Tap siB/IsieTCs OJHUM U3 CTPYHHBIX My3bIKaJIbHbIX HHCTPYMEHTOB, KOTOPBIH IIK-
POKO HCIOJIb3YeTCsl NPU HCIOJHEHUH a3epOaiiPKaHCKOW HAIMOHAJBLHOW MY3BIKH.
Tap coctouT M3 11 MeTa/UIMYECKUX CTPYH Pa3/JIUYHOrO JaMeTpa, KOTOpPbIe U3/JAI0T
OHpe;LeJIéHHbIe 3BYKHU IPpH IPUKACAHHUU K HUM IIJIEKTOPOM. UcnosHuTenu Ha Tape U
MacTepa yepes onpezieJIEHHOe BpeMsI HaCTpauBaloT Tap. HacTpoiika Tapa Heo6xoArMa
JUIs TOTO, YTOGBI €ro 3ByKH COOTBETCTBOBAJIM ONpPe/eJIEHHBIM TOHAM, ObLIa COIJIACO-
BaHHOCTb CO3BYYHsI CTPYH. JTO JeJAOT HaTATMBAaHMEM WJIM paccjabeHHueM CTPYH.
O/fHaKO KOr/Jja CTPYHBI CUJIBHO HAaTSIHYThI, OHH MOTYT 060pBaThCs NPY UCIIOJTHEHHUH.

Kak evl dymaeme, nouemy 8eposimHOCMb 06pbl8a HAMSIHYyMoU cmpyHbl 60/blUe,
uemy opyaux?

Y kakux monekyn yuknoankavos paspsie C — C c8s13U CX0KHC ¢ pa3pbl8OM HAMSIHY-
motl cmpyHbl?

Kakumu ceolicmeamu omau4armesi 3mu Yuk/a0aaKaHsl om opyaux?

Brl 3Ha€TE, UTO IUKITIOATKAHBI ¢ MAJTBIM ITUKIIOM (IIKJIONPOTIaH U ITUKIO0yTaH) 00-
JIaIAl0T OOJIBIIUM YIJIOBBIM HAMPSKEHUEM, YeM JPYTHe [IUKIIOaTKaHbI (LIUKIONCHTaH,
UKIIorekcan). Yem Ooble yrimoBoe HarpshKeHHE, TeM OOIbIe HANPSHKEHHOCTh Op-
Ouraeli, y4acTBYIOIIMX B 00pPa30BaHUU CBSA3U B MOJICKYJIE, YMEHBIIACTCS ITPOYHOCTh
MOJIEKYJIBI, B PE3YJIBTaTe 3TOTO pa3phiB cBsi3u C — C o0eryaeTcsi, yBeTMIMBACTCS CIIO-
COOHOCTH MOJICKY/I BCTYIIATh B PEAKIIUU ITPUCOCTUHECHUSL.

&

AnkaHbI C raJloTeHaMU BCTYIAKOT B peaKlUI0 3aMelleHUd, a aJIKeHbI B pEaAKIUI0
nprucoeuHEHHU .

CH, +4Cl,—CCl, + 4HCI CH,=CH, + Cl, — ?HZ—$H2
Cl Cl
1,2-puxJI0p3TaH
Kax no-sawemy, Kakas peakyus npomekaem .MleCay YUKA0NPpONAHOM U - YUKAO-
NeHMAaHoOM C 2a/102eHaMU (3amMeuweHus uau npucoeduHeHus1)?
CH,

N :
H,C CH, + €L, —)

H,C—CH,

Kak moscHO 3mo 0665CHUMb CMpPOeHUEM UX MOAEKYA?

Peakumun npucoenunenusi. [{uknoankansl ¢ MajJbIMH [UKIaMHU (IIUKJIONPOIIAH,
UKI00yTaH) TpY HarpeBaHUM (IIHKJIOAIKAHbI TP OOBIYHBIX YCIOBHAX HE oOeciiBe-
YHUBAIOT OPOMHYIO BOXY), KaK H-AJKEHBI, BCTYIIAIOT B PEAKIMN MPUCOSTMHEHHS C Ta-
JIOT€HaMH U TAJIOTEHOBOJAOPOAAME. JTO CBA3aHO C OOJBIINM YIIIOBBIM HAIPSHKEHHEM
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 B3aumoeiicTBre 1UKI00yTaHa ¢ TajJOr¢HOBOJOPOAAMU IPOUCXOIUT C TPY-
J0M, TO HUKJIOTICHTAH U APYTUC HUKIIOAJIIKAHBI HC TPUCOCANHAIOT raJIOTCHOBOAOPOABI.
B npucyctBumM karanuzatopa HEKOTOPbIE HIMKJIOAIKAHBI THIPUPYIOTCS U MPEBpa-
IIAarTCA B COOTBCTCTBYIOIIHC 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 CpaBHEHMIO C LUKJIOMPONAHOM M LHKIOOYTaHOM BCTYNAeT B
peakuy TUApUPOBaHUS IPU BEICOKOH TeMIEpaType.

CH,
VAR )
H,C CH, + H, 22&%, CH,—CH,— CH,— CH,— CH,
NeHTaH
H,C—+—CH,

Peaxuust 3amemenusi. [{ukioankansl ¢ OOJBIINM LIUKIOM, KaK M aJIKaHbl, BCTY-
MMafOT B PEAKITUHU 3aMEIIEHUS C TAIOTeHAMH. DTO CBSA3aHO C TEM, UTO C YBEINICHUEM
[AKJIa MOJICKYJTBl YMEHBIITACTCSI YITIOBOE HAMPSDKEHUE. Peaknus TpoTeKaeT Moj BO3-
JIEHCTBHEM CBETAa WJIH 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 S
H,C CH, H,C CH,
| | + C12 hvwm t | | + HC1
HC _CH, HC_ _CH,
CH, CH,
XJIOPIOUKJIOTEKCAaH

Peaknumn nermapuposanus. Hekoropsle
LMKJIOAJIKaHbl BCTYTIAIOT B PEAKLUH JIETUAPH- A
posanus. Hampumep, B 1IpHCyCTBUM  KaTaJlu- I —

3aropa. ACTruApUupoBaHrCM LHUKJIOTCKCaHa I10- KaK PaCTBOPHUTE/Tb, KK ChIPbE ISl TIOJY-
jtygaercst OEH3011, &' ICTUAPUPOBAHAEM METUII- 4eHHUsl GEeH30J1a U JIPYTUX OPraHUYeCKUX

IIUKJIOIrCKCaHa IMOJIYy4YacTCd TOJIYOJL. BeIEeCTB.




TEMA 4.4. XHMH4YeCKHE CBOMCTBA MKJI0AJIKAHOB

AL A
H,C CH, HC CH
| | |+ 3.,
HC__ _CH, HC O~ CH
CH, CH
6eH30.1
CH: CH,
L TN
H,C CH, HC CH
e T+,
HC__ _CH, HC O~ CH
CH, CH
TOJIYOJI

Peakunu ropenus. [Ipy nonHoM ropeHuU MUKIOATKAHOB MOJMYYaETCs YIIIEKHUC-
JIBIM Ta3 ¥ BOJIA.

CH, + 3?’202 —L> nCO, + nH,0
C,H, + 60, — 4CO, + 4H,0
Peakuus uzomepusauuu. [Ipy HarpeBaHuy B IPUCYTCTBUU KAaTAIM3ATOPa XJIO-

pyuaa aJTrOMUHUS HUKITIOAJIKAHBI U30MCPU3YROTCH. I/I30Mep1/13au1/1;1 B OCHOBHOM IIPOTC-
KaeT C YBCIIMUCHUEM LUKIIA.

CH,

t,AlCI;

—_—

METHJILMKI00YTaH LMKJIONEeHTaH
CH,
t,AICI;
LA
MEeTUJILMK/IOTIEHTaH HUKJIOTeKCaH

V4
B YUK/Z10a/1IKaHax ¢ 60bUUM UUKAOM ..... H€60./lbw0€, nosmomy OHUu mpdeo

ecmynarwm e peakyuu ..... .

Peakyus yuksaoneumava ¢ 6pomom nhod delicmguem ceema OMHOCUMCS
K  DeaKyusiM ... . ... YuKks02ekcaHa nhosayvaemcsi 6euszon. Ilpu peakyuu ...
MeMUAYUKAONPONAH MOJCeM NPeapamumsCs 8 YukJa06ymat.

AErvuipupoBaH¥ie; 3aMelieHre; IMpucoeJuHeHue; u3oMepuru3alud; yrJlIoBOe HallpsAXXeHue




IV PA3JIEJI IUKJIAYECKHUE YITIEBOAJOPOAbI

e

& [Iposepvme uzyuennoe

1 OmpejenuTe NpOAYKT peaKLUU LUKIoNponaHa ¢ HBr.
A) 1-6pomnponaH B) 2-6pommnpomnaH C) 1,2-pu6pomMnponaH
D) 6pomuuksonponad  E) 1,3-au6pomMmnponan

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 ~ v
3. 2(|: (|: : + HBr LXar, 4. Hzc\ CH, + Cl, v
H, H,
~N J—
i, 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 [TUKI0aJKAaHOB C raJoreHaMH 3aTpyA-
HSIIOTCS, a PeaKIH 3aMelleHusI IPoTeKaloT jerye. O6'bsICHUTE IPUYHUHY 3TOTO.

4 | ns 6yTeHa-1 U nuKI0OyTaHA ABJISIOTCS Pa3JTUYHBIMHU:
1. ArperaTHOe COCTOsSTHUE NIPU OGBIYHBIX YCI0BUIX
2. 06ecuBeyrBaHre GPOMHOMN BOJbI
3. [IpoyKThl rUipUpOBaHUA
4. Yurcsi0 BTOPUYHBIX aTOMOB yTIJjlepoJia B MOJIEKYyJle
5. [IpoayKThl ropeHuUst

5 o
Macca Bozibl, 06pa3oBaHHOIT
Bemiectso
IIPY TIOJTHOM CTOpaHuu 1 Mo, T

Huknoankan 108

OnpejesnTe YUCI0 aTOMOB YIJIEPO/IA B MOJIEKYJIE IIMKJIOAJIKAHA.

@ [Ipu nocTeneHHOM mponyckaHuu 44,8 i1 (H.y.) CMecH, CoCTosILel U3 MPOIeHa U [IUKJIOpona-
Ha, 4yepe3 OPOMHYIO BOAY, B3ITYI0 B U36BbITKe, Macca pacTBOpa yBesn4yuBaeTcs Ha 8,4 r. Bol-
YUCIUTE 06 BbEMHYIO 10110 (%) LIUKJIONpONaHa B IepBOHAYAJIbHON ra30BOM CMeCH.

A) 50 B) 60 C) 80 D) 40 E) 90
o PanpesenuTe peakyuu o TabIuIe.
Peakuyuu npucoeinHeHus Peakiuu 3amerneHust
1. UMKJIONEHTaH + BOAOPO ——asy 2. LMKJIOTeKCaH + 6poM ——>

3. LUKJIONPOTaH + 6poMOBOJ0PO/, —1s g LIMKJIOTeKCaH + XJIOp —s




TEMA 4.4. XuMHYeCKHE CBOMCTBA IIUKJI0AJIKAHOB

5
8 | OnpezesuTe /7151 BeleCTB MPaBU/IbHbIE (+) U HeNpaBUIbHbIE (-) BbIKa3bIBaHHA.

[uksonponaH uksiorexkcan
1. Bcrynaer B peakuu U30MepU3aLUU. m] O
2. IlpoxykToMm peakuuu c HBr aBnsetcs 5 5
MOHOGPOMIIPOU3BO/IHOE aJTKaHa.
3. HeBcrynaer B peakuuio ¢ HBr. o O
4. TlpumeHsieTcs AJid MOJydYeHUs 6eH30J1a. m] O
5. Bcrynaert B peakiuio npucoefiiHeHus ¢ Hy. o o

9 CoryiacHO cxeMe, HalUILUTE YpaBHeHHA peaKunﬁ. Orlpe,ueJmTe YHUCJIO aTOMOB BOZOpOJa B

BemecTtBax 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 YPAaBHEHUS PeaKLMH.

I{ukinoankaH BCTymaeT
B PEAKINIO

Peakuus
MPUCOEAUHCHUSI

Peakuus
3aMeIeHHs.

AJIKMH BCTYyIIaeT B
peaxIuio

11| Kakas cMech ajikaHOB MOXET IOJIy4UTbCA FMPUPOBaHHEM METUJILMKIIONpOonaHa?
OGoCcHyHTe CBOM MBICJIH.

@ [IpespsioxkuTe cioco6 MoJydeHUs H-TeKcaHa M3 IMKJIONPOIAHA B JIBYX CTa[UAX W HAIUIINTE
yPaBHEHHs COOTBETCTBYIOLIMX PeaKLHUH.




AUt MUKJIAYECKHUE YITIEBOJOPO/IBI

Tema 4.5. ApomaTHn4yecKue yrjieBoL0poAbl.
IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ/Ibl 6€H30.1a

g JlenexxHast eauHuLa A3ep6aii/pkaHa MaHAT SIBJISIETCS OJAHUM K3 HalIUX
HallMOHAJbHBIX CUMBOJIOB. IMEHHO MO3TOMY Ha O6yMaKHbIX JeHbrax HallIu
OTpa’KeHHe HALMOHAJbHO-/IYXOBHbIE I[€HHOCTH Hallel CTpaHbl U HAIIETO
Hapoga. Hanpumep:

baHkHoTa 10 MaHATOB MOCBsAlLleHA UCTOPUYECKUM TeMaM. Ha sivneBou
CTOpOHe GAaHKHOTHI Ha ¢oHe cTapbix cTeH KpemocTu mzobpakeHa J[eBUYbS
6alHs, a Takke ABoper [llupBaHiiaxos, ctapbiii baky.

BankHoTa 20 MaHaToB mnocBsiljeHa Kapabaxckoit Teme. Ha suneBoit
CTOpOHEe GAHKHOTbI M300paKeHbl CHUMBOJIbI A0OGJIECTU: MedY, HIJIEM, UIUT U
CHMBOJI MHpa — LIBETOK «XapbIOH0IbOI0JIbY.

Ymo 8bipaxcarom xumuyeckue cuMeo bl 6aHkHombvl 50 maHamog?

o 1 S : | |

i

Kakomy sewjecmay coomeemcmayrom daHHble Xumuveckue popmynol?

[lepBbIM TIpencTaBUTENIEM apOMATHYECKUX YIIIEBOIOPOIOB SIBISIETCS OEH3O0I.
Ha ocHOBe 9KCTIepUMEHTAIBHBIX PE3YJIbTAaTOB OBUIO YCTAHOBJICHO, YTO OSH30JI UMEET
dopmyny C¢Hg. Luknndeckoe cTpoeHue 0eH30/1a ObLIIO H3Y4E€HO BO BTOPO#i MOJI0BUHE
XIX Beka. B 1865 rogy nemenkuii yuénpii ®.A Kekyie npeanoxui ero rpaduye-
ckyto popmyny. CornacHo 3Toi popmyrie, OEH30I — MUKINIECKOe COSTMHEHUE, B KO-
TOPOM MEXY aTOMaMH yIJIepo/ia YePeIyrOTCs OIMHAPHBIC U JIBOHBIC CBSIZH.

I i
H_ _C H H Cs . _H
\C/ \C/ ~N \C/
| | “«— |(|: (I:
H” %(lj/ ~NH H- \(ljé NH
H H

Kekyne ®puapux ABryct
(1829-1896)
HeMenkuii yueHbIH.
BbL1 ogHUM U3
OCHOBOIIOJIO)KHUKOB T€OPUH +—
0 BaJIeHTHOCTH. BnepBsbie
NpeJIOKUI IUKIUIEeCKOe
CTpoeHune GeH30/1a.




ApomMaTHyecKue yrieBogopoabl.
TEMA 4.5. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJIBI OeH30/1a

Ha ocHoBe ¢opmysnbl, npensioxkeHHoH Kekyse, AsnHa ofju- ~
HApHOM CB$I3U J[0/DKHA cooTBeTCTBOBATh 0,154 HM (Kak B aj-
KaHax), a I/IMHA IBOMHOH cBsi3u - 0,134 HM (KaK B a/KeHax).

01341y

TeM He MeHee MCC/JeZI0OBaHHUS IOKA3aJH, UTO BCE CBS3U
MEXJy aToOMaMHd yrjiepoja B MoJIeKyJe OeH30sia Kopoue
onuHapHou cBsa3u (0,154 uM), airHHee ABOWHOM cBs3H ( 0,134
HM) U cocTtaBaswT 0,140 HM.

..0,140 im

10,1401

Kak ebl Mosceme 06wsicCHUMb NPUHUHY 3M0207

CornacHo COBpEMEHHBIM NPEACTaBIEHUSM, BCE aTOMBI yIIepoja B MOJIEKyJe
OeH301a HaXOAATCS B sp* THOPUIHOM COCTOSIHUM. Kak/plii atoM yriepona ¢ JAByMs
COCEeHMMH aTOMaMH YINIEpoJa U ¢ OJHUM aTOMOM BOJOpoJa oOpasyeT G-cBsa3b. Op-
Ourtanu, 00pas3yroIue 3TH CBA3H, HAXOAATCS HA OMHOM IUIOCKOCTH M TEPEKPBIBAIOTCS
JIpyr ¢ ApyroM mox ymiom 120°.

H
H (ljk\“mu H
N AU o
C% i C
H//C\ C/C\H
01400 /|
H

Takum 00pa3oM, IIECTh aTOMOB YIIIEPO/Ia COCAMHSIIOTCS PYT C
JIPYTOM 1 00pa3yloT NMpaBWIbHBIN MIECTUYTONIbHUK. Kpome 3Toro, y
Ka)XX]JIOTO aToMa yIjiepojia €CTh HETHOpHIHAS P- OpOUTa b, DTH Op-
OWTAITN PACCIIONOKEHBI MEPICHANKYISIPHO K TNIOCKOCTH MOJICKYJIBI 1
MIEPEKPHIBAOTCS CBEPXY U CHU3Y. B pe3yibrare, noimydaeTcs mecTHd-
JICKTPOHHASI 00Was m-cucmema.

Luxn, cocmoswuil uz wecmu amomos yanepood, CEsI3aHHbIX. ¢
G-C8A3AMU U 00UYell T-CUCTNEMO, HAZLIBACMCSL OEH3ONLHBIM KOTbYOM

Obpaszosanue
U HGEH30MbHBIM SIOPOM. obweii

V3-3a paBHOMEPHOTO pactpe/ieieHus! NCKTPOHHOM INIOTHOCTA B - cucmenms 6
MOJIeKyJie OeH30J1a, ero rpaguyecKyro GopMysTy U HIAPOCTEPIKHEBYIO  Monekyne bensona
MOJIeJIb MOYKHO TT0Ka3aTh CIICIYIOIHM 00pa3oM.

A 2
HC CH Q2P
| Q | |
HC\ /CH o0
CH o
epaguueckas popmyna wapocmepoicHesas Mooeb
MoneKynbl beH3ona Monekynvl bensona

Konbi1o B rpaduueckoit hopmylie MoKa3piBaeT OOIIYIO TT- CHCTEMY.




WA veni - [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
PaHb1e HadTaIMH B GBITY UCIIOJIb-

30Ba/IM [JId 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 /IbIME, B BbIXJIOMHbIX
rasax aBTOMOGUJIEH COJEPXKHUTCS MHO-
rosiilepHbIA apOMaTHYECKUH YIJIeBOZO0-
poA, GeH30NMMpeH, KOTOPLIH 06JafaeT
OEH301 Ha(TaIH KaHLIePOTeHHBIMH CBOMCTBaMHU.

Q9 | o

JudeHnt

AN
4
IIpu nepekpwi8aHuu He2UbPUJHLIX p opbumaJeli 8 MojeKy/e 6eH30.1a 06pasy-

emcs ...... Basenmuble y2avl 8 mMoaeKyae 6eH301d pABHY ....., A 8CE AMOMbl yaJie-
p00a Hax00s1IMcs 8 ..... 2U6PUOHOM COCIMOSTHUU.

Ilepebim npedcmasumesnem apomMamuyeckux y2,1e8000p0008 A8Aemcsl ... .
B mouekyne 6eH304a 0-c8513U MexHcdy amomMamu y2aepoaa ....., a 0-C8513U MeHoY
amomamu yanepoda u 8odopooq ... .

6eHsou ; sp%; 120° mosisipHasi CBsA3b; HeMOoJIsipHAsi CBsI3b; T-CUCTEMA

Ilposepbme u3yueHHoe

1 IlepekpriBaHUeM KakHux opbuTaseit o6pasyercs C — H cBsizu B MoJieKyJie 6eH30J1a?
A)sup B)sp?up C)sptus D)spius E)p

2 Ecnu B Mosiekysiax 6eH30J1a ¥ rekcaHa yuciio C — C o-cBsi3ell COOTBETCTBEHHO 0003HAYUTh
4yepe3 a U b, TO olpe/iesIUTe COOTHOMIEH E MEX/Y HUMH.
A)a=b B)a+1=Db Ca+2=b D)a=b+1 E)a=b+2

3 YeM oTiinvarTCA APYyr OT Apyra Ti-CBA3W B MOJIEKYJIaX 3TUJIEHA U 6eH30.1a?

4  Ecnu pnuHa cBsizeir C - C u €C=C coorBercTBeHHO paBHbI 0,154 HM u 0,134 HM, TO KakK
MOXXHO O0O'BSICHUTB, [I0YEeMY JIJINHA CBSI3U MEX/ly aTOMaMHU yIJiepo/ia B MoJieKyJie 6eH30J1a
paBHa 0,140 HM?

Beryucnute otHomenre m(C):m(H) B MoJiekysie 6eH30.1a.
A) 111 B) 6:1 0)2:1 D) 12:1 E) 10:1




ApoMaTnyecKue yrieBoIopoabl.
TEMA 4.5. IIpocTpancTBeHHOE CTPOEHHE MOJIEKYJIBI eH30J1a

Yucso opbuTasnell, y4acTByOLUX B
BemecTgo 06pa3oBaHUU CBsA3el
rubpU/iHbIE Heru6puaHbIe
beHnson X y

Omnpe/eiTe OTHOLIEHUE X /Y.
A)2 B) 1 015 D)3 E) 1,25

7 Pacnpe,qenHTe BellecTBa I10 CXeMe.

BanenTHbIii yron B MoJeKyie

BCIIIECTBA
‘ 60° ’ ‘ 10928’ ’ ‘ 120° ’ ‘ 180° ’
1. 3Tunen 2. llukyonponaH 3. MeTaH 4. beHzou 5. AuetuieH

8 | 3aBepuiuTe CXEMY.

YHCIIO TIOJISIPHBIX
KOBAJICHTHBIX O-CBSI3eH
YUCTIO HETIOIAPHBIX
KOBAJICHTHBIX O-CBsI3eH
YHCIIO THOPUIHBIX
opbuTaneit

9, CocraBbTe rpadudeckyo ¢popMysy U GOpMyJIy MOJIEKYIbl apOMATHYECKOTO BEIeCTBa,
KOTOpOE MOJIy4aeTcsl CoeJiMHEeHHeM MEeTHUJIbHOTO paJiiKasa C paZuKaioM, NojlydeHHbIM
OTIIEeNJIEHHEM OIHOTO aTOMa BOJIOPO/ia OT MOJIEKYJIbI OeH30J1a.

B monexyre
OeHsomna

10, ITlepexpbiBaHMe KaKHMX 3/1eKTPOHHBIX OpOUTa/Iel B HUXKeyKa3aHHBIX CXeMax cOOTBETCTBY-
eT 06pa30BaHUIO CBsI3el B MoJieKysie 6eH3o.J1a? O60c1—[y1>’1're CBOU MBICJ/IM.

1. @< 2 @< 5 CdPD>O

o@D ;0@ %

11, CpaBHUTE U OIpeJeNuTe CYLIeCBYOIIe CXOACTBA B CXxeMax 06pa30BaHUs CBSI3eH MeXAy
aToMaMH yrjiepo/id B MOJIeKyJiax O€H30J1a U JUBUHUIA.

12; Hadranuuu gudenunn - AByxbs/iepHble apoMaTHYeCKHe YIJIeBOLOPOo/bl. PaBHO J11 4KC/I0
aTOMOB BOZOPOZA B WX MOJIeKyJaxX yZIBOEHHOMY IPOMU3Be/I€HUIO YHC/Ia aTOMOB BOJ0OpO/Ja
MoJieKyJibl beH301a? O60CHYHTE CBOU MBICIIH.




IV PA3JIEJI HNUKJIUYECKHE YITIEBOJOPObI

Tema 4-.6. HomeHKJ/IaTypa ¥ ©130MepHUA TOMOJIOTOB GeH30J1a

m Ha cmpoeHue kakux eeujecms, yxce U3Y4eHHbIX HAMU, NOX0xce CmpoeHue
6eH3z0s1a7
MoscHO /U Ha ocHo8e geujecms 3mo2o KAacca 0amb HA38AHUSL 20M0/1020M
6eH301a, cocmasums epaguyeckue GopMyavl UX Usomepog?

X KakuMu aToMaMu UK paiiKalaMy 0KHBI ObITh X U Y, YTOObI
@\ NOJTyYeHHbIEe BellleCTBa ObLJIM rOMOJIOTaMH GeH30J1a?
Y

X Y
L H C,Hs
1L CH,=CH H
I1I. CH; Cl
Iv. C,Hs CH;

Kakyto 06wyt popmyay moxcHO ebigeecmu 0451 20M0.10208 b6eH304a?

Ilo Medicoynapoonoti HomeHnkaiamype apomamudeckue y2ieeo0opoosl ¢ obuell
dopmynou C,H,, s Hazviearomes yeneeodopodamu psoa benzona. Ilpu 3ameHe B More-
KyJie OeH30J1a aTOMOB BOJJOPO/Ia HA AJKWIBHBIE PAJINKaIIbl MOKHO HAIUCATH (POPMYJIBI
rOMOJIOr0OB OeH3071a.

Homenkaarypa

[pu Ha3pIBaHUM TOMOIIOTOB OeH3071a 10 MedcoyHapooHol HomMeHKAanype YATAIOT
panuKal, COeTUHEHHBIN ¢ OCH30IbHBIM KOJIBIIOM, & TIOTOM CJIOBO OSH30JI.

CH,
CH, - CH, CHg CH,
CH,
MeTHI6eH30J1 3TU/I6EH30J1 M30TPOITUIO6EH30JI
(CsHs_ CHs) (CeHs_ Csz) (CGHS_ C3H7)

Ecnu B Moniexysne conep kKuTcsl 1Ba WK 0OJI€e pa/iiKalioB, TO HyMEpAIrio BEIyT
C aroMa ymieposa, CoAepKallero HanMeHbIIHI PaIuKall, 1 HyMeparus BeAETCs Tak,
9YT00BI CyMMa HOMEPOB aTOMOB YIIIEPOJIa, COIEPIKAIINX PaJUKAIIbL, ObLIa HANMEHBIIICH.

CH,
1 7 CZHS
6 2 3
4 2
5 S 3 s IC
H,
CH, ‘ ’
1,4-11MeTr16€H30J1 1-meTuns-3-3THUI6€H30J1

Kak BUJIHO, Ha3BaHWA TOMOJIOIOB OcH3o0a 1Mo MCH(,HYHapOﬂHOﬁ HOMCHKJIAaTypeC
ITOXO0KH C HA3BAHUAMU UKIOAJIKAHOB.




TEMA 4.6. Homenkinarypa u n3omepusi roM0JIOTOB OeH30J1a

I[J'ISI TOr0 YTOOBI IoKa3aThb, KaK pPacIiojIo- ) T

JKEHBI PaJMKaIbl OTHOCHUTEIBHO IpYT JApyTra
B JIU3aMEINIEHHBIX M30MEpax OEH30Jia, MOXKHO Ilo-rpedyeckn 3HaYeHHs C/IOB:
MOJIB30BAaThCSl HUIKEYKAa3aHHBIMH  TPUCTaBKa- ortos - HemocpeACTEEHHO, meta -
mnmocJje, para - HAalIpOTUB.

mu. Ecin 3amecturenu: ,

— HaXOMSITCS MIPH COCEMHUX aTomax yriepona (1,2) - opmo-(o-),

— OTHEJICHBI IPYT OT Ipyra OXHUM aToMoM yriepoaa (1,3) - mema-(m),

— OTJIEJIeHBI IPYT OT JIpyra AByMs atomamu 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-nuMeTHI6EH301 1,3-n1uMeTHI6EH30 1,4-nuMeTHI6EH301
(o-mumeTHIGEH301) (M-guMeTHI6EH30.1) (n-grMeTHI6EH30.1)

[Iupoko HCIIONB3YIOTCS Mmpusuaibibie (ACTOPUICCKUE) HA3BAHUS HEKOTOPBIX TO-
MoJoroB O6en3zona. Hanpumep:

CH, CH, CH, CH,
CH
@ 3 CH-CH,
|
CH,
CH,
CH,

TOJIyOJ1 0-KCHJI0JT M-KCHUJIOJT N-KCUJIOJI KyMOJI

HpI/I OTHICTIJICHUH OAHOT'0 aTOMa BOAOPOAa OT MOJICKYJIbI 66H30J’Ia, HOJ'Iy‘-ICHHLIfI
OCTaTOK Ha3bIBAKOT ¢€H1/l]leblM paaumﬂom.

beHUNBbHBIN pajiuKal
(CsHs _)
[Ipu oTmierieHuy aTomMa BOIOpO/Ia B MOJIEKYJIE TOIyolia OT OEH30JIHHOTO KOJIbIA
U OT METUJILHOM TPYIIIBI MOXKHO ITOJIy4aTh PA3INUHbIE paiKaIbl.
CH,— CH,

paauka 6eHsUa pasyKa M-TOJNAI
[Ipu oTIIenIeHH: OTHOTO aTOMa BOIOPOAA OT OEH30JIBLHOTO Si/Ipa MOTYyYeHHBIH pa-
JTIKAIL -HA3BIBACTCS apiibHolM padukaiom. B otmmaue ot panvkana OeH3mia, GeHuI U
M-TOJIMJ paguKaIbl OTHOCATCS K apUJIbHBIM paJiKaaaM.




IV PA3JIEJI IUKJINYECKHUE YITIEBOJOPOIbI

HN3omepus

CTpyKTypHast ©30MepHs B YIIICBOAOPOJaX psizia OCH30/Ia ONpeesieTcs 1Mo paJuKa-
JIy, IO CTPOEHHUIO paJIuKalia 1 10 PACIIONOKEHHIO paJINKaJIOB OTHOCUTEIIBHO JIPYT Apyra B

OEH30JILHOM KOJIBIIE.
Lo paoukany:

C.H;

STUIIOEH301

Ilo cmpoenuto paouxana:

CH, - CH, - CH,

MIPONUIIOSH301T

1,2-nuMeTHIIOEH30T

CH-CH,
CH,

HM30TPOITUIIOCH30T

Ilo nonooicenuro pa()ukaﬂoe 6 Oen301bHOM Kolbye.

CH,
' CH,

2

4
1,2-nqumeTunoeH3o1

CH,

1,4-qumeTnnoeH301

B ankumizaMemiEHHBIX FOMOJIOrax OeH30J1a He CYLIECTBYET YiC-MPAHC U30MEPHH.

s

O6was popmyaa y2ae6000pados psida 6eH3o1a ..... .

Bewjecmeo, cocmosiujee u3 ... U 2miu108020 paduka/08, Ha3bl8aemcs nponu-
6eH30/10M. ..... no MedxcdyHapodHoli HomeHkaamype Ha3bleaemcs 1,3-dumemu.ibeH-
30/10M. TpusuaatHoe Ha38aHUE MEMUAOEH30AA — ... .

ImusabeH3on cocmoum u3 3mu108020 U ... .

QEHWTbHEIN PaIuKa/; M-KCUJIOJI; TOJIyoJT; pagukan 6eH3us; CoHane



TEMA 4.6. Homenknatypa u n3omMepusi roMoJ10roB 6eH3oi1a

Ilposepbme u3yveHHoe

PacnosioxuTe JAAHHBbIE€ BelleCTBa B NOPAJAKEe BO3pPACTAHHA YUC/JIa aTOMOB yrjiepoJia B UX

MOJIEKYJIaX.
1. o-kcuioa 2. ToJsyos 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 yrJeBoZopoja psja 6eH301a, B Mo-
JIeKyJie KOToporo cofepxuTcs 10 aToMoB BoAopoAa.

CKOJIbKO aTOMOB yIVIEPOAA COLEPXKUT EePBbIH TpeAICTaBUTE/Ib YTJIEBOJOPOAOB psijia 6eH3o01a?
O6BICHUTE NPUYUHY.

OnpejenuTte COOTBETCTBHUE.

1. aIKUJIBHBIN paJiuKasl a. paJiuKaJl BUHUJI b. pagukan denumn

2. apuJIbHBIN pajuKa C. pauKas 6eH3UI d. pagukan aTun

€. paZiuKaJl 0-TOJIMJI

OmnpeziesiuTe 00lLee YUCIO AaTOMOB B MOJIEKYJIe roMoJiora 6eH30.1a, 0,2 MoJist KOTOPOTo COo-
JIepKUT 24 T yriepopa.

A)18 B)22 C) 20 D) 26 E) 24
HaszoBuTe no MexayHapoZHOM HOMEHKJIAType, BeleCTBO KOTOpPOe MOoJIydyaeTcsl 3amele-
HUEeM B MOJIEKYJle M-KCHUJI0J1a B OJJHOM U3 METUJIbHOU TpyIile OHOTO aTOMa BOJIOPO/a, a B
JPyro# — IByX aTOMOB BOZI0PO/ia METHUJIBbHBIMU PaZiUKaIaMHU.

Hanuuure COOTBETCTBYIOLIME HAa3BAHUA paJWKaJ/JIOB B IyCThIe SAYEeUKHU.

{ }

CH, 2 CH, - CH,

PpajiuKaIbl,
oOpa3oBaHHbIE
paspsiBoM 1-0ii cBsI3H

{ )

pajiuKansl,
oOpa3oBaHHbIC
Pa3pbIBOM 2-01i CBSI3H

8, OmpesiesnMTe npaBUJIbHbIE (+) U HENPaBUJIbHBIE (—) BbICKA3bIBAHHUSA /15 BELeCTB.

ITUI6EH301 Tosyon
Mousekyna, cofep>KUT 7 aTOMOB yIJIepoAa. mi i
W3omep M-KcuJjioJa. | i
B 06pa3oBaHUHU MOJIEKYJIBI YYACTBYIOT 26 5 .
TU6PUIHBIX OpOUTANIEH.
Mouiekyna, uMeeT 15 o-cBsisel. O O
Tomoutor 6eHso1a. o i

CocTaBbTe CXEMY, B KOTOPOH OTpPa)KeHbl BU/IbI CTPYKTYPHON H30MEPHUU U U NIPUBE/IEHbI
NpUMephI YIJIEBOIOPOOB psijia 6eH301a.

10, CocraBbTe rpaduyeckue GpopMysbl roMos10roB 6eHsoJa ¢ coctaBoM CgHqo 1 Ha30BUTE MX

110 MexyHapoJHOW HOMEHKJIAType.




IV PA3JIEJI HNUK/IUYECKHE YITIEBOJOPObI

11| CpaBHMTE MaccOBYIO [J0JIX0 aTOMOB yIJIepo/ia B a/IKaHaX, aJIKeHaX, aIKUHAX U yIJIeBOJ0-
poJiax psjia 6eH30J1a, B COCTaB KOTOPBIX BXOAAT OMHAKOBOE YUCJI0 aTOMOB YI/IepoAa, U

MOCTPOUTe rpaduK 3aBUCUMOCTH MACCOBBIX /10JIeM aTOMOB yIJIeposa OT MOJISIPHBIX MaccC
3THUX BELECTB.

@ BemectBo 1,2-AMMeETUILUK/I0ONPONIAH UMeEeT LIUC-TPAHC M30Mephl, a BeuiecTBo 1,2-auMe-
THUJIGEH30J1 TAKUX U30MEPOB He uMeeT. O6'bsICHUTE NPUIUHY 3TOr0. ECTh Ji1 CX0ACTBO 3TOTO
CpaBHEHUS C TEM, YTO OyTEeH-2 UMeeT IIUC-TPAHC U30MEPHI0, 3 OYTUH-2 — HE UMEET.

I/ICHOJ'IIJByH IJIaCTHUJIMH U CIIMYKH, CMo,qumpyﬁTe IapoCTepXKHEeBYO MOJeJib MOJIEKY-
JIbl TOJIyOJIA.

Tema 4.7. [lonyyeHue u pusndecKue CBOMCTBA
y/1€eBOJ0PO/J OB psija 6eH30J1a

5

B XIX Beke u 710 Hayas1a XX BeKa /Jis1 OCBELEeHUSA JOMOB W VIUI, UCIIOJIb30Ba-

JIM CBETUJIbHBIN ra3. CBeTUJIbHBIN ra3 MOJIy4YaeTcsl TUPOIU30M KaMEHHOI'O YIJIf
v HedTH.

Kak bl 6ymaeme, KaKue eewecmea 8x00s1m 8 cOCMae ceemu/AbH020 2asa?

Brepsrie B 1825 roxy 6enzon 0b1 BeineneH M.MDapajieeM U3 CBETUIIHHOTO Ta3a.
On ompenenui, 4To MpU OXJIAKACHUU CBETHIILHOTO ra3a OCH30JI KPUCTAIH3YeTCs.
B cocTaB cBeTHIBHOTO raza Takxke BXOAAT BOJOPOA, METaH, yrapHbIil ra3 u Jip.

Iosyyenue

OCHOBHBIM CHIPBEM TS TIOTYUEHHS aPOMaTHUECKHUX YIIIEBOIOPOIOB B MPOMBIIII-
JIEHHOCTH SIBIISIOTCA He(Th M KaMEeHHOYTOoIbHAs cMona. [1pu HarpeBaHUM KaMEHHO-
ro ymst 6e3 goctyna Bosmyxa (1000-1200°C) o6pa3yercs KaMEHHOYTOJIBHASI CMOJIA.
[Tpu TUCTIIISIAN KAMEHHOYTOJIBHOM CMOJTBI OTJIEINISFOTCST OSH30I1, TOIYOI, STHIOCH-
3011 ¥ JIPyTHE apOMaTUICCKIe COCINHEHHS.




TEMA 4.7. Ioayuenne n pu3nYecKHE CBOWCTBA YINIEBOAOPOAA Psiia OeH30Ia

CocTaBbTe ypaBHEHHs [0 cXeMaM peakIiul, onpeeauTe Benectsa A, B, C u D.

+ CH3CL t, Kar.

Her o ©
am, R

CH,— CH, — CH, — CH, - CH, - CH, % | RS
B

Kakue uz sewjecma siasiromcst yenegodopodamu psioa 6eHsona?
Kakumu cnocob6amu mModcHO noyuums yeneeodopodul psida beHzona?

‘YreBonopop! psiia 6eH3051a B IPOMBIIILIIEHHOCTH HOIY4atoT TAKXAKE HA OCHOBE HIKE-
YKa3aHHBIX PEaKLUiL:

1. Hecuopuposanuem ankanoe npu 6vlCOKOU memnepamype 6 Hpucymcmeuu
kamanuzamopos. Hanpumep, U3 rekcaHa MojxydaroT O€H3011, a U3 TenTaHa TOIYOl.

CH, - (CH,), - CH, "~ + 4H,
TCKCaH
OeH3011
CH,
CH, - (CH,), - CH, - +4H,
TeIiTaH
TOTyON

2. Jlecudpuposanuem yukioaikanos 6 npucym-
cmeuu kamanuzamopa. B pesynbsrare 9Tol peakiuuu
LUKJIOTEKCaH JIETUPUPYETCs B OCH30.

[Tomy4enue 6eH301a 110 ITOMY METOLy pa3pado-
tan akaneMmuk H.J[.3enunckuil. [Ipu Tex sxe ycino-
BHSIX METUJILUKIIOTEKCAH ACTUAPUPYETCSI B TOILYOI.

CH, CH,
@ t, KaT. @ + 3 I_I2

3esuHckuii Hukosai /IMUTpHeBUY
(1861-1953)

Pycckuii y4éHBIH, akaJJleMHUK.
OTKpBI KaTaJuTHYeCcKoe
npeBpalleHre IUKIonapapruHOB
B apoMaTH4ecKHe YIJIeBOJ0PO/bl,
KaTaJIMTHYECKUH KPEKHMHT
YIJIeBOJIOPO/IOB HeDTH, OCYIeCTBHIII
CHHTe3 GeH30J1a U3 alleTHJIeHa.




A Uenio - [AKJINYECKUE YIJIEBOIOPO/IBI

3. [lponyckanuem ayemuiena HAO AKMUBUPOBAHHBIM VeieM NPU HACPeSaAHUL.
B pesysbrare 3TOro aneTHiIeH TPUMEPHU3YEeTCs U IpeBpamactcs B OH30I (peakius
H.J.3emunckoro — b.A.Ka3aHckoro).

6
W g

aKT.

O
boo

4. Anxunuposanuem denzona. Ilpu peakiuy aJKUINPOBAHUS IPOUCXOIUT 3aMEHa
aroMa BOIOpoJa B OCH30JIBHOM KOJIBLIE Ha aJKWJIbHBIM panukai. Ha ocHoBe Takux
peaxknuii moJry4aroT roMoJIoru 6eH3o0i1a. MOXKHO 10Ka3arh B KaueCTBE IpUMepa ajlKu-
JIMpoBaHUe OEH30Ja METWIXJIOPHIIOM B IPUCYTCTBUH KaTaau3aropa.

CH,
CH, —te== + HCI

METHIIOCH30JI (TOTYO)

Ota peakmus Obuta ocymecTBieHa B 1877 roxy B [lapmkckom YHUBEpcHTETE
xumukoM 1. dpugenem u ero amepukanckum cryaeaTom J.Kpadrcom n HazBana B
4eCTh OTKPBIBIIUX 3Ty peakiuio peakiueit ®punens-Kpadrca.

Kak ankwnmpyromuii peareHT MOXKHO B3SITh M aJKEHbI. DTUM METOAOM B TpO-
MBILIICHHOCTH TIOJTY4Yal0T STHIOEH301 U KyMOJI.

C2H5
+ CH,=CH, —ber
STHIOEH30T
CH - CHj
+ CH,=CH -CH, —txr_ (‘?H
3

M30TPONHMIIOSH30IT (KyMOT)

Tpynst Azepbaiimkanckoro yuéHoro FOcenda Mavenaniesa chirpaiy O0NBIIYIO POJb
B 00JIaCTH peakLii IKUJIMPOBAHUS H TTOTYIeHNS @POMATHICCKHX YIIIEBOIOPOIOB.

B na6oparopuu 6eH3071 ONYYalOT CIEAYIOIIMM CIIOCOO0M:

1. ITnasnenuem uienouéii ¢ consmu GeH30UHOU KUCIOMbL.

_____________ -

C,H,—'COONa +/NaOH' —— CH, + Na,CO,

OeH3zoar Harpus
2. Hazpesanuem gpernona 6 npucymcmeu YUHKo8oU Noliu.
C¢H;OH + Zn—— C(H; + ZnO




TEMA 4.7. Iosyyenue u pusnyeckue CBOMCTBA YIVIEBOAOPOAA psiga OeH30/1a

Pdusznyeckue cBoiicTBa

IlepBBle TpeACTaBUTEHM YTIEBOAOPOIOB
psna OeH3ojla — BEMECTBA C NPHATHBIM 3a-
naxoM. [lo 3Toil mpuyMHE OHM HCTOPUYECKU
HA3WBAJMCh apPOMATHUYECKHE YIJIEBOIOPOJIBI.
[To3nHEE BRISCHUIIOCH, UTO OOJIBIIMHCTBO apo-
MAaTHYECKHUX BEIIECCTB MM HE UMEIOT 3amaxa,
WM BEIECTBa C HEMPHUSATHBIM 3araxoMm. He- ot
CMOTpSl Ha 3TO, UX UCTOPHYECKHE HAa3BaAHUS AsepGafipKacKiit XuMHK,
COXPaHUITUCH. aKAEeMUK.

[Ipu oObI4HBIX ycnoBusix OeHzonm — Oec- 3a/0HIT OCHOBY
LBETHAs, JIETy4asi )KHUJKOCTh CO CHeIuduue- HEQTEXMMITIECKOH HayKH B

B Azep6ai/pkaHe. 3a UCCIeL0BaHUS
CKHUM 3aI1aXoM. bEH30J JICTYC BOABI U HEpacC- B 06JIACTH AKHIMPOBAHHS

HOcud leiigap oty Mameaanes

TBOpUM B BOJC. JIJISI MHOTI'MX BCIICCTB Oem3on YIJIEBOJ0PO/IOB YIEHbIE
SBISETCS XOpOIIMM pactBopureneM. [Ipu ox- MHpa HA3BATH €r0 «KOPOJIEM
JXKJCHUU OH TIpeBpalaeTcsi B OCNy0 Kpucrai- e

JIMYecKyro Maccy. beH30I 1 ero mapsl sIOBHUTHI.
Tomyor, STUIOEH30I 1 JIp. JieTde BOJIbl, HEpacTBO-
pUMBIe B BOZIE KUIKOCTH. Tormyon siBisieTcst pac-
TBOpUTENeM i Oemnoro (ocdopa, cepsr u aApy-
rux BewiecTB. C IOBBILIEHHEM OTHOCHUTEIBHON
MOJIEKYJIIPHOIH MacChl YIJIEBOIOPOIOB psia OeH-
30712 YBEJIMUMBACTCS TEMITEPATYPa NX KUTICHHUSI.

3Haeme 1u 8

JlnvTenbHOE BAbIXaHHE TApPOB
GeH30J1a BbI3bIBAeT 3abo0JieBaHUS
HepBHOﬁ CUCTEMBI U Ma.IIOKpOBI/Ie
(aHemus).

.
" Ymo 8wl usyu

. —3mo 3amewjeHue amoma 8000poda 8 6eH30/bHOM KoJible HA A/KU/AbHbIU
padukad.

Tosayon nosayuarom ... 2enmawa.

Mpu nponyckaHuu ayemusieHa HA0 AKMUBUPOBAHHBIM ya/eM Npu Ha2pesaHul
OH .... U npespawjaemcsi 8 6eH30.1.

AETUAPUPOBAHKE; TDUMEpPU3alUd; peaKIUud aJIKUJIUPOBaAHUA

: Ilposepbme u3zyueHHoe

1 OmnpegennTe MpaBUIbHbIE BBICKAa3bIBAHUA Jisl 6eH301a.
1. TIpy 0GBIYHBIX YCIOBUSX HAXOAUTCS B XKU/AKOM COCTOSIHUN
2. Xopou1o pacTBOPsSIETCSI B BOZE
3. B TBEp/IOM COCTOSIHUHU 06PA3yeT MOIEKYISAPHYI0 KPUCTA/UINIECKYIO PELIETKY
A) TosbKO 2 B)2,3 01,3 D) TosbKo 1 E) Tosbko 3

2 OmnpepenuTe NPOAYKTEHI peaKL MU,

1. BeH3oJ1 + 3TujeH _LKar | a. KyMoJ1
2. Bensos + xsopMetan LK, b. aTun6enson

3. Bensosi + nponen LXK, 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




HNUKJIUYECKHE YITIEBOJOPObI

3 [oveMy npu noIHOM JlerupupoBaHKy 1 MoJIsl MKJIOreKcaHa B 6€H30J1 BbljleJIseTcsl 3 MoJist
BOJIOPO/Ia, a IPU JeTHAPHUPOoBaHUM 1 MoJisl reKcaHa B 6eH30J1 BblJiesisieTcs: 4 Mosisi Bojgopoa?

4 | C KaKMM MUHMMAaJbHbIM KOJIMYECTBOM aTOMOB YIJIEPO/A B MOJIEKYJIE MOYKHO MOJIYYUTD
BEI[ECTBO IPU AIKUJIUPOBaHUK GeH3ou1a ¢ ankeHaMu? OGOCHYHTE CBOU MBIC/IH.

5| Ilpu nponyckanuu 12 MoJieli anjeTu/eHa HaJi aKTUBUPOBAHHbBIM YTJIEM ObLIO MOJYYEHO 3
MoJis1 6eH30J1a. BhlYMcanTe MpakTHYeCKUH BbIX0/ (%) peakiuH.

6 Macca ToJiyosia, IoJIy4eHHOTO 06bEM, BbIZIEJIEHHOTO BOZIOpO/ia
JIETHIPUPOBAHUEM 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 Pacnpe,ue.zmTe 10 CXeMe CII0COObI IOoJIy4eHHUA yIJieBOA4OPOAO0B pAaa 6eH3oJ1a.
Crioco0bt
TOJTYYCHHS

TTonmyyenue Ilonyuenune romonoros
Gemsoma Genzona

e

1. JlerniprpoBaHue UKJI0QJIKAHOB 2. HarpeBaHue peHoJ1a C IMHKOBOH MbUIbIO
3. Peaknus mpucoeiHeHYs 6eH30J1a C alkeHaMu 4. JlernipupoBaHUe aJIKaHOB
5. Tpumepusanus aeTuIeHa 6. [l1aBeHyre cosielt 6eH30MHON KUCIOThI

CO 1meJioyaMu

t, Kat.

9 A+B ———> Tosyou + ...

B + HaTpuit ———> 3TaH + ...
OnpenenuTe BelecTBa A U B.

HanuuuTte ypaBHEHHUs] peaklUMi, COOTBETCTBYIOIMX KaXK[JOH CTaAUK MO JAaHHOH CXeMe.

Inknoankan VrneBonopoas! psiia
OeH3oma
VrneBonopoms! psiga
‘ —— ‘ ‘ OeHsouia
A Vrnesonopoas! psaa
JIKHIH OeHzoma

VrieBonopob! psija
[ ANKAIpAJIOreHA T ]—'[ 6§HI3) Oﬁa I J

@ Kaxkoil ankuirajoreHu/; HaZio B3fTh, YTOObI IPH PeaKLuu ¢ 6EH30JI0M MO>KHO ObLJIO GBI I10-
JIy9UTh KyMoJi? COCTaBbTe ypaBHEHUS peaKLuH.




TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

11, C xako¥ moxoxei peakield B3aUMOJEHCTBUS coJieit 6eH30MHOU KHUC/IOThI CO Le09aMu
Bbl 03HAKOMUJIMCh B IPeAbIAYLIUX TeMaxX? O6bsICHUTE Ha IPUMepe.

12; Kak MOXXHO 00'bSICHUTD PeaKIMI0 IpHCoeJUHEHUS] 6eH30J1a K IPOIEeHy Ha OCHOBE NpaBuJia
MapkoBHHKOBaA?

[logroroBbTe mpe3eHTanuIo Ha TeMy: «Hay4uHas gesitepHOCTD akageMuka l0cuda Ma-
MeJlanneBay.

Tema 4-.8. Xumuaeckue coiicTsa yJIEBOJOPOJOB pAja

6eH30J1a
g Kak ebl dymaeme, kakasi cesi3b MeHee ycmouuueas: 08yX3/1eKmpOHHASA
T-C853b 8 MoOJ/1eKy/1e amuJsieHd u/au wecmus/seKmpoHHAs T-C853b 8 MoOJieK)Jie

6eH301a7?
Kakumu xumuueckumu cgolicmeamu omauvu4aemcs 6eH3os, 6.1a200aps Ha-
JIUMUI 8 €20 MOJIeKys/e 6eH30/1bH020 0pd, 0m 3musieHa?

OeH3o0u

GpomHas Boja OpomHast Bona

Kakue usmeHeHus Habadaomes 60 8pemMs GNbIMos?

Yem omauuaromesi dpyz om dpyea peakyuisi npucoeduHeHust 6poma ¢ 3MuieHOM 0m peak-
Yuu npucoeduHeHusl €20 ¢ 6eH3010M?

Kaxk MosrcHO 06Bs1CHUMb pa3HUYy peakyuii npucoeduHeHus 3amujeHa u 6eH3oaa?

Hecmotpss Ha 1O, uTO (opmynoil, mpemioxenHoir P.A.Kekyne, momb3yroTcs
oompmre 150 neT, Bcé ke oHa He 0OBSICHAET HEKOTOPHIE CBOMCTBA OeH3oma. Ecii Mbr
TIPEMONIOKHUM. HalIN4Ile TBOWHBIX CBSI3el B MOJIEKysle OCH30I1a, TO OH JOJDKEH BCTY-
TIaTh B PeAKIH, XapaKTEPHBIE IS HETIPEAeNbHBIX YIIIeBOA0poaoB. OqHako OeH30I
He 00ecIBeYnBaeT HPOMHYIO BOJY M PacTBOp IEpMaHTaHaTa KaJusl.




IV PA3JIEJT OUKJINYECKHUE YITIEBOJOPObI

W3-3a HaM4wst TT-3EKTPOHHOM CUCTEMBI MOJIEKYIIa O€H30J1a OYeHb YCTONYHBA.
ITo 3701 mprumHEe GEH30J1 U €ro rOMOJIOTH BCTYIIAIOT B PEAKLHUH MPUCOCIUHEHHS
TpyOHEE, YeM aJIKeHbI. YIIIEBOJOPOBI psifia OeH3071a P ONPEeNeIEHHBIX YCIOBUAX
BCTYHAIOT B PEAKLMM 3aMELICHUS U OKHCIICHUS.

Peaxuus 3amemenusi. Eciu k 6eH30mmy nprubaBuTh, HarpeBast, a30THYIO KUCIOTY
B IIPUCYTCTBUH CEPHON KHUCIIOTBI, TO IPOUCXOIUT PEAKIHS, B pe3ybTaTe KOTOPOil 00-
pasyercst KENTast )KUIKOCTh C 3al1axOM TOPbKOro MUHIAIS — HUTpoOeH3ou1. B pe3yib-
Tare peakL1y OJUH aTOM BOJOPOAA B MOJIEKyJIe OCH3071a 3aMEIAeTCs] 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 3aMEIeHHs. DTO OOBSICHSIETCS B3aUMHBIM BIUSHHEM JIPYT Ha JApyTra
QJIKWIBHOTO pajuKana 1 OeH30JIbHOTO Anpa. B Monekyne GeH301a m-371€KTPOHHAS
IUIOTHOCTb PABHOMEPHO paclipeielieHa MeX/ly BCEMU aToMaMHU yriepoja. AJlKUIIb-
Hasl rpyIna, BBeIEHHAS B KOJIBIIO, OKa3bIBaCT BIMSHUE Ha OCH30JIbHOE KOJIBIO TEM,
YTO CMEIAeT IEKTPOHHYIO IUIOTHOCTH U B MOJIOKeHUsX 2,4,6 (opTo- U mapa-) cro-
COOCTBYET YBEIMUEHHIO AIEKTPOHHOU TIOTHOCTH. [103TOMY aTOMBI BOJOpOAa MPH
3THUX aTOMax yIVIepoJa Jerko 3aMelnarorcs. Hanpumep, Hiske okazaHo, Kak B MoJIe-
KyJIe TOJTyoJia IPOUCXOUT CMEIIEHHE IEKTPOHHOMN TNIOTHOCTH OT METHIIBHOM TPYTIITBI

K OCH30JIbHOMY KOJIBILY.
H 5
L
H— ?—» S
N\
H 1)

HepeMeweHue 3/l€Kmp0HHOZZ naomrocmu 6 mMojieKynie monuyona
HO 3T0ﬁ MMPUYIMUHE TOJYOII JICTUC 6€H3OJ'Ia BCTYINACT B pCAKINU 3aMCIICHU .
CH,

t’H SO KOHIL.
+3HNO, — e,

2.4,6-TpEHUTPOTOITYOTT

IIpu HarpeBanum 6eH307a ¢ OpOMOM TIPH yUacTHH KaTtanu3aropa FeBr; mpoucxo-
JIUT peaxkiys 3aMeleHus.
Br A

t, FeBr,
_—

+ Br, +HBr BeltlecTBO 2,4,6-TPMHUTPOTONYON Ha3bl-
BAeTCs TPOTWJIOM (TOJT). ITO MKEJITOBATOE TBED-
Gpombenzon Jloe BellecTBO. Mcrosib3yeTcs B IpecCOBaHHOM

BUJE, ABJIAETCA B3pbIBYaTbIM BElLIeCTBOM.
Benszonc XJIOPpOM pearupyeT TakK Ke.

[Ipu xnopuposanun GeH3051a UCTIONB3YIOT Kak Katanuzarop xiopug xeneza(Ill).



TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

IIpn yuacTnn X0pH/ia aTIOMIHAS 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
FeKcaXHOp6eH3OJ'I

Peakuus npucoegunenus. [Ipn onpeneneHHpIX YCIOBHAX OSH30J BCTYIAeT B
peaKIuu MPUCOCTMHEHNS.

B mpucyrcTBUM Karamm3aTopa, BBICOKOW TeMIepaTypbl M JaBJIeHHUS OEH307
THUAPUPYETCA B ITUKIOTEKCaH.

@ + 3H2 t’ - O

IHUKJIOTCKCaH

Ilon nefictBreM cBeTa OEH30JT BCTYIAET B PEAKITHIO PHCOSTNHEHHS C XJIOPOM:

Cl %
Cl Cl
[eKcaxJIOpLUKIIOTeKcaH (rek-
+ 3¢, v, caxropan) et o
paH) TBEpJOEe BEIEeCTBO, A0J
Cl Cl roe BpeMsl B CeJbCKOM XO35HCTBe
Cl €r'0 MCI0JIb30BA/IU KaK CPeJICTBO Tpo-

THUB Bpe€JHbIX HACEKOMBIX.

TEKCaXJIOPLIUKIIOT€KCaH

Peakuusi okuciennsi. beH3os Ha BO3AyXe TOPUT KOMTSIINM IJTAMEHEM U 00-
pasyeT yIIeKHCIIbIN ra3 U BOLy (TIOJTHOE OKUCIICHHUE).

2C¢H + 150, —— 12CO0, + 6H,0

T OPEHUEC YITICBOAOPOAOB psiaa OcH30/1a B BHUIC O6II_ICFO YpaBHEHUA MOKHO ITOKa-

3aTh B BUJIC:
3n-3

CH,, , + 0, <L 5>uCO, + (n—3)H,0

CpaBHeHMe B3auMoAeicTBid pacTBopa KMnO, c 6eH30/10M U € TOJIy0JIOM
06GopyaoBaHUeE: 1Be TPOOUPKH, CIUPTOBKA, pacTBop KMnO,, 6eH30.1, TOJTIY0JI, KOH-
[leHTPYPOBaHHAs cepHast KUCIOTA.

Xoa pa6oThl: B ofiHy 13 Mpo6UpoK HaselTe 2-3 MJI 6€H30/1a, @ B JIPYTYIO CTOJIBKO e

ToJryosia, [loroM B Kaxxyto npo6upky fo6asere 1 Mit 0,1 %-Horo pactBopa KMnO, u 1
KamJ/Il0 [KOHUEHTPHYPOBAHHOW CEpHOM KUCIOThI U OCTOPOKHO HarpeBamTe.

Ymo svl Habawdaeme?




1V PA3JIEJI HNUKJIUYECKHUE YITIEBOJOPObI

BeH3oi cToek 1Mo OTHOIIEHUIO K OKHUCIUTENSAM U He 00eCIIBEYNBaeT pacTBOP Iep-
MaHTaHaTa Kaius. B ommmune or 6eH301a ero TOMOJIOTH TIPY HarpeBaHWU 00eCIBeY -
BAaIOT PacTBOp MepMaHraHara kanus. Hampumep, eciau K Tomyony 100aBUTh pacTBOp
NepMaHraHaTa Kajius U Harperh, To (puoneToBas OKpacka pacTBopa MOCTENEHHO HC-
Ye3aer.

CH, COOH

+ 3[0] -LKMnO., +H,0

OcH30iiHAs KHCIOTa

N3BecTHO, 9TO ankaHbl (HampuMep, MeTaH) He 00ECIIBEUHBAIOT PAaCTBOP ITepMaHTaHa-
Ta kanmst. OJJHAKO, €CIM OJIMH U3 aTOMOB BOJIOPO/IAa B MOJIEKYJIE METaHa 3aMEHHUTD (DeHHITb-
HBIM PaJIIKaJIoM, TO TIOTydeHHOe coefrHenne (Tomyon) okucisiercss KMnO,. Oxncnenue
METWIHHOH TPYTIIEI B MOJIEKYJIE TOTyoNa OOBSICHSAETCS BIMSHHAEM OSH30JIBHOTO si/ipa Ha
METWIbHYIO Tpymmy. [1o cpaBHEHHMIO ¢ METaHOM, OEH30JIBHOE KOJIBIIO OTTATUBACT AJIEK-
TPOHHYIO TIOTHOCTH 0T CH;— paankana k cee. B pesynsrare 9T0ro peakiirionHas Crocoo-
HOCTB aTroMOB Boztopozia B CH; yBenmumBaeTcst, OHM CTaHOBSTCS TTOABIDKHBIMIL

OKHCIIeHNeM TI-KCUIIOJIa TIPH TeX K€ YCIIOBHSAX TIONydaeTcs TepedraneBas KHc-

JIoTa.
CH, COOH

+ 6[0] _LKMnO, + 2H,0

CH, COOH

TepedTaneBas KUCIOTA
V4
B omauvue om 6eH30.1a, 3mui6eH304 ecmynaem 8 peakyuro (... c.pacmeopom
nepmaveaHama Ka/aus.
e 8 OMAUYUE OM ... He ecmynaem 8 peakyurn ¢ pacmeopoM nepmaHzaHama

kaausl. [Iod eo3deticmeuem ceema 6eH3041 6cmynaem 8 ..... ¢ X/10pOM.
BeHszos ¢ asomHoll kucsomotl ecmynaem 8 peakyuro ..... .

6eH30II: TOJIyOJI; peaKIIUH 3aMeleHUdA; peaKiu1 NPUCOEANHEHU; pEAKIIUU OKHUCJIEHUA

Ilpoeepbme u3yveHHoe

1 CH,—->C,H,—>CH,——CH,-COOH

Kakoe npeppailieHre HEBO3MOXHO TPOBECTH NPSMbIM IIyTEM?
A) Tosbko 2 B) 2,3 013 D) Tosbko 1 E) Tosbko 3

2 B MoJiekyJ/ie Kakoro BelecTBa HeT aTOMOB Bogopoza?
A) Tonyon B) HUTpoGeH301 C) rekcaxJIOpLIMKJIOTeKCaH
D) rekcaxsiop6eH30.1 E) 6eH30iiHas K1ca0TA




TEMA 4.8. XuMnyeckue CBOMCTBA YIVIEBOAOPOAOB psiia OeH30/1a

[ToueMy B OTVIM4Me OT GeH30J1a TOJIYOJI BCTYIIAET B PEaKIUIO C PACTBOPOM IepMaHraHaTa
Kanus?

Yro nerue BCTYIIaeT B pEaAKLHIO IPUCOCAUHEHUA: 6eH30J1 WK 3TUJIeH? O6bsICHUTE NPpUYUHY.

[Ipu 106aBJIEHUH K CMeCH OeH30J1a M TOJIyoJIa pacTBOpa MepMaHraHaTa Kasiusi, B3siTOrO
B U306BITKE, moJiyyaeTcs 12,2 r 6eH30MHON KUCJIOThI. BeruncauTte maccy cMecu (B ), 3Has,
YTO MaccoBasi [joJs1 6eH30J1a B cMecH cocTaJsseT 90%.

Ckoustbko Moutel Cl, pacxozyeTcst Ha oJIHOe peBpaileHre 7,8 T 6eH30J1a B FeKCaxiop6eH30u1?

A)0,1 B) 0,2 €)0,3 D) 0,5 E) 0,6

OnpezenuTe COOTBETCTBUE.

1. Toayon +KMnO, + H,0 — a. Peakuusa 3ameleHus
b. Peakuust okuceHus

c. [I[poucxoauT o6eclBeurBaHNe pacTBOpa
3.6eH30u + Cl, —hv d. [TosryyaeTcs BelLecTBO, B MOJIEKYJIE
KOTOPOro HEeT 6eH30JIbHOTO si/jpa

2. Toayos + HNQ; - 22wow) | H:SOuomy

@ Onpe,qem/ITe CBOﬁCTBa, XapaKTepHble OJid GeH30J1a U TOJIyoJ1a.

D e S e

1. [Ipu 06BIYHBIX YCIOBUAX HAXOJUTCS B )KU/IKOM COCTOSIHUM
2. B mosiekyiie cogepkutcs 12 sp? ru6pUAHBIX opOUTaIen
3. [lpu peakuu ¢ a30THOW KUCJIOTOU MOJYYAETCS TPOTHUI

4. OKUCIsIsICh, TPeBpaLaeTcsl B 6EH30HHYI0 KUCJIOTY

5. [lony4aeTcs HarpeBaHUeM ¢peHoJIa C UHKOBOU MbLIbIO

g CocTaBbTe CXeMy noJIyd4eHHus 6eH30J1a U3 TOJIyOJIa B TPU CTAAWH, HAIUIINTE YPABHEHUA

COOTBETCTBYIOIUX PEAKIIHH.

10 CocTaBbTe CXeMy, I0JIb3yACb CTpeJIKaMU U JTaHHbIMHU AYEeNKH.

IIporekaeT npu Ionyuaercs Megma Ilomyuaercsa
HAarpeBaHHU B XIOPOEH301 P —— TeKCaXJIop=
npucycteun FeCly HUKJIOTeKCaH
Mporekaer mox Peaxrust Tonydaercs Iporekaer npu Pearums
JIeCTBHEM CBETa XJIOpHpOBAHI reKcaxyopoeH3on Q) cEatm B TIPUCOCTUHCHUS
Gensona npucycrsun AlCI,

le/l FOpeHUHU reKkCaHa 1 6eH30J1a IIpHU OAHUX U TeX e yCIOBUAX 6eH30J1 roput 6oJiee
KONTALIMM IIJIAaMEHEM, YeM I'eKCaH. CBSDKMTE 3TH CBOMCTBA COIVIACHO UX COCTABAM.

Ha peakuuio 3amerienust 1 Mosist GeH3os1a pacxoayercs 6 moJielt Cly, a Ha peakiuio
npucoearHenus pacxoayercsi3 moJist Cly O6BACHUTE MPUYKHY 3TOTO.




IV PA3JIEJI HNUKJINYECKHUE YITIEBOAOPObI

Tema 4.9. Ctupou
|

Kakoe coeduHeHue moscem 6bimb cbIpbéM Npu U320Mos8.1eHUU 3mux usdeauti?

Bununbenzon v cmupon SBISETCS CaMbIM IPOCTHIM MPEICTABUTENIEM apoMa-
TUYECKUX YIIIEBOJIOPOIOB, B OOKOBOM IIETIH KOTOPOTO CONEPIKUTCS HETpeAeTbHbIN
YTIIEBOJIOPOTHBIN pajiKall.

CH=CH, wm C¢H;-CH=CH,

BHUHHUIOEH30 (CTUPOI)

Bce aToMsl yriepoaa B MOJIEKyJIe CTUPOIIA HaXOAATCS B sp* THOPHIHOM COCTO-
STHUH.

IMosyuyenne. B mMpOMBIIIICHHOCTH CTHPOJ MOJTYYAIOT JCTHIPUPOBAHUEM STHII-
OeH30Ia.

CH,— CH, CH=CH,
t, KaT. + H2

®uszuyeckue cpoiicra. CTUPON — HEpacTBOPUMAas B BOJe OECLBETHAS M-
KOCTb C NPHUATHBIM 3alaXxoM. S|JJOBUTOE BEILECTBO, pa3ApaxkaeT mia3a U CIU3UCTYIO
000JI04Ky IBIXaTEIbHBIX ITyTEH.

XuMH4YecCKHe CBOICTBA.
CH,=CH, + Br, ~— nCH,=CH,

Hanumure NpPOAYKTEI peaxunﬁ W COIJIACHO 3THUM peaKHAM 3aBepIINTe HUXKeIloKa-
3aHHbI€ CXeMBI.

CH=CH, CH=CH,

+ B T n t, KaT.
2

Kakue csolicmea cmupoJia cxoxcu ¢ 3muJ/ieHoM, HO pa3/1Iu4Hbl C 6eH30/10M?




TEMA 4.9. Ctupon

3a cuér HanMuus NBOMHON CBS3M (HEMpenelbHBIN paaukan) B OOKOBOW IenH
MOJIEKYJIbI CTUPOJIA, TI0 XUMUYECKUM CBONCTBAM OH OTJIMYAETCS OT OCH30IIa M €ro
romosoroB. CTHPOJI, KaK U aJIKeHbI, TPU OOBIYHBIX YCIOBUAX 00€CIBEUNBAET OpOM-
HYI0 Bonmy (a TakyKe pacTBOp IEpPMaHTaHaTa Kajus):

CH=CH, CH CH
+Br, —

CTPIpOJ'I, MOJIMMEPU3YSICh, 06pa3yeT TOJIMCTUPOJT:

nCH,=CH ***~ [—CH,—CH—

n HOJII/ICTI/IpOJI HCIIOJIb3YeTCA B Mallln-
HOCTPOEHHH, IPUOOPOCTPOEHUH KaK Ma-
Tepuan SaMEHHlOLLH/II‘;I MeTaJlJibl, UCITI0JIb-
3yeTcd [Jisd U3roTOBJIEHHUA [IJIACTUYECKUX
Crupon ¢ OyragueHom-1,3 moimme- Macc, IPUMEHSIEMBIX B GbITY.

pusyercs (cononrumepuszayus) 1 oopasyer
BBICOKOKAYECTBCHHBIN CUHTETUYCCKUI OYmMaoueH-cmupoibHblil Kay4yk.

MOJIUCTHPOI

nCH,=CH—CH=CH, + nCH,=CH ***- [—CH,—CH=CH—CH,—CH,—CH—

OyTaINeH-CTUPOJIbHBIN KayuyK

ByTaZjueH-CTUPOJIbHBIM KaydyK YCTOMYMB K BO3/I€HCTBHUIO BBICOKHUX M HHU3KHUX
TeMIlepaTyp, U3BHOCOYCTOWYMB. Ero MpUMeHSAIOT B NPOU3BOACTBE IHUH. /I aBTOMOOU-
JIel, B IPOU3BOACTBE JIEHT JAJI1 TPAHCIOPTEPOB M 3CKAJATOPOB, IETKUX U NOPUCTHIX
KOBPHUKOB /111 00YBH, B IPOU3BOACTBE MJIACTHYECKOH MOCY/bI.

V4
Cmupos cocmoum u3 eHuN108020 U ...... B eao mosekyne umeemcs 24 ......

BuHu.6eH301 6 omauyue om 6eH304a_obecysequsaem ..... .
.. CMUpO/AaA NOAYYAM NOAUCTIUPO.

HoJIMMepHU3aLus; PajuKajl BUHUI; 6pOMHas BOAA; Sp> THOPUAHbIE OpOGUTAIH




W4 Uenion 0 IUKJINYECKHUE YIJIEBOJOPO/BI

i Ilposepvme u3yueHHoe

1 CO(—J,CLI/IHEHI/IEM KaKHUX paluKaJIOB I10Jy4aoT CTI/IPOH?

1.3tun 2. 6eH3uUI 3. MEeTUI 4. BUHUJ 5. peHnn
A)1,2 B)3,5 €)2,4 D)1,5 E) 4,5
2 PacnosiokuTe BelecTBa B MOPsIKE 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 MOJMMEPHU3AIUKU CTUPOJIA U TOIY0JIa U 06OCHYITE CBOU OTBET.

4 | C mOMOIIbI0 KAaKKX BEIECTB MOXKHO OTVIMYUTD JIPYT OT Jpyra HUKeyKa3aHHbIE BelleCTBa,
HaxoJsAIHecs B PA3HbIX TPOOGUPKaX.

1. 6€H30J1 ¥ CTUPOJI a. BpoMHas Boga

2. 6EH30J1 U TOJIYOJI b. PacTBOp nmepMaHraHaTa 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-a,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 o6ecuBeyrnBanus 200 r
1,6 %-ro pacTBopa GPOMHOH BO/bI?

A) 1,04 B) 2,08 C) 3,12 D) 4,16 E) 5,24
6
Macca geruipupoBaHHOr0 Macca nosiyueHHOTro Bhixo/{ peakiyis, %
3TUI6EH30J1, T CTHUpOJI, T
424 X 75

Onpegenure X.

7 , OnpesenuTe NpaBUJbHble (+) U HeNpaBUJIbHbIE (—) yTBepXKAeHUs A1 BelLleCTB.

Benson Tonyon Ctupon
B MosieKkyJ/ie Bce aTOMBI yIyiepojia Haxo- 5 5 5
JATCS B Sp® THOPUJHOM COCTOSIHUM.
[Ipy 06BIYHBIX YCJIOBUAX 5 5 g
obeciBeyrBaeT OPOMHYIO BOJLY.
CocraB oTBeuaeT o6uiei pop- 5 5 5
mysie C,Hzoe.
[TonumepusyeTcsl. m o o

8 | 3aBepuiuTe cxemy.

YHCIIO HOJSAPHBIX
KOBQJICHTHBIX O-CBSi3el
YHCITO HEITOISIPHBIX
KOBAJICHTHBIX O-CBsI3€il
YHCIIO THOPUIHBIX
opbuTanei

B monekyne
cTupona




TEMA 4.9. Ctupon

[lepekpbiBaHUE KaKUX 3JIEKTPOHHbBIX OpOUTANEHN [0 HHUXKEYKA3aHHBIM CXeMaM
COOTBETCTBYET 06pa30BaHMUIO CBsi3eil B MoJsieKysie cTiposia? OGOCHYHTE CBOM OTBET.

(10, Benszon - 3tunbenson — Ctupos — losucrupon
HanumuTe ypaBHeHUs peaKIuii COIJIACHO CXeMe.

@ Kakoe MakcMMaJsibHOE KOJIMYEeCTBO (MoJib) H, MokeT npucoeJuHUTDL 1 MOJIb cTHpOJIa?
K KakoMy KJ1acCy COe/JHHEHNH OTHOCHUTCS 3TO BELIECTBO?

@ Mo>KeT JIu BCTyNUTh B PeaKL{I0 C aMMHaYHbIM pacTBOpPoM HUTpaTa cepebpa(l),
BellecTBO ¢ coctaBoM CgHg, B MOJIEKy/Ie KOTOPOTO COZlepKUTCS GeH30JIbHOE A/1p0?
CocTaBTe rpadpuyecKyto GpopMyJly 3TOro BellecTBa U 0G0CHYHTe CBOH OTBET.




i Egenneiiiel ModyyeHne 1 XMMHYECKHE CBOICTBA GeH301a

iy Eeie ik 5 TToayueHue u XumMuyecKue ceoiicmea 6eH304a

PeakTuBbI U 000py10BaHue: OCH30aT HATPUS, THIPOKCH] HATPUS,
nén, ra300TBOHAS TPYOKa, ITATHB, CTYIKA, CTCKIITHHAS MaJlouKa, CTa-
KaH 00béMoM 100 M1, TPOOUPKH.

Xoa pa6oTbl: 1-2 r GeH30ara HATPUS ¥ THAPOKCHIA HATPUS MEepeMelianTe B
CTYIKE /10 IBUIEBUIAHOTO cOCTOsIHMSA. [loMecTrTe cMech B CyXylo IPOOHPKY, 3aKpOi-
Te IPOOUPKY Tra300TBOAHON TPYOKOH, CHAOKEHHOM MPOOKOIA, M HAKIIOHHO YCTaHO-
BUTE B JIAIIKe ITAaTHBA. J[pyroil KoHel TpyOKH MOMECTUTE B MPOOUPKY-NPUEMHUK,
KOTOpasl MOMeNIEHA B CTAKaH C JICASIHOW BOJOM.

cmech CcHsCOONa
u NaOH

n BOAa CO JIibAOM

[Ipobupky co cMmecblo CHadajla HarpeBaiiTe paBHOMEPHO, a IOTOM CHJIBHO
HarpeBaiTe Ty 4acTb, IIe HAXOAUTCS cMech. [lomydeHHbIi OEH3071 ONPEACTUTE 110
3arnaxy M ropeHuro. [[jist 9Toro CTEKISIHHYIO MaJOYKy OIyCKAalOT B MOJy4YEHHYIO
KHUIKOCTh M TODKUTAIOT Ha crupToBKe. [lo0aBbTe B pasjinuHbBIe MPOOUPKH 5—6
KareJb MOJy4eHHO!W >KUAKOCTU. B onHy m3 npoOupok nomieiire 1-2 mi OpomHOI
BOJIbI, a B IPYTYI0 1—2 MJI pacTBOpa MepMaHraHara Kajusi U BCTPSXHUTE NPOOHUPKH.

— Hanuwume ypasnenue peaxyuu Oen30ama wampusi ¢ 2UOPOKCUOOM HAMPUsL.

— Kaxum naamenem copum 6enzon? Hem 2mo ModcHo 00bscHUmb?

— Ha raxoe sewecmeo noxodic ben3o no ¢60eobpasnomy xapaxkmepy 2openus?

— Obecyseuusaem au HEH301 OPOMHVIO 600y U PACMBOP NEPMAHESAHAMA KAAUSL?
Obvsacuume npuyumy.



PA3/IE/I\

INPUPOJHBIE UCTOYHHUKH YIVIEBOAQPO N

Tema 5.1. O6mue cBeeHUs O TPUPOIHBIX UC ax
YTJIEBOIOPO/IOB @

Tema 5.2. HedpTp u e€ nepBuUHasI epepa
Tema 5.3. [loBTOpHas nepepa a HePTenpOoayKTOB
Tema 5.4. KauecTBO U npu eHre HePTeNnpoIyKTOB
Tema 5.5. KaMeHHbIH yro 0 epaboTka

@



V PA3JIEJ MMPUPOJIHBIE HCTOYHUKY YIJIEBOJIOPOJIOB

Tema 5.1. O61mue cBeleHUA 0 MPUPOAHBIX MCTOYHUKAX
yIJIEBOAOPO/J 0B

VYIeBon0poIb! IHPOKO PACIIPOCTPAHEHbI B pHpoze. OCHOBHBIE MPUPOIHBIEC HCTOY-
HHKH yIJICBOAOPOIOB IaHBI B CXEME:

IIpuposHbie HCTOUHUKH
YIIEBOJIOPOJIOB

ITomyTHbIE

llpupO LIS ‘ He(TsHbIC ra3bl

Hedrs ‘ ‘ Kamennsiii yrons

OCHOBHO# COCTaBHOM YaCThIO MPHUPOAHOTO Ta3a sBisiercst Meta (80-97%), ocranb-
Hasl YaCTh COCTOUT M3 CMECH ITaHa, IporaHa, OyTaHa 1 B HEOOIIBIIIOTO KOJIMYECTBA APYTHX
razoB. C yBenuueHHEM MOJIEKYIISIPHON MacChl YIIIEBOJOPOIa YMEHBIIACTCS €T0 ColepKa-
HUE B pupoaHoM raze. CocTaBbl MPUPOIHBIX Ta30B U3 Pa3IMYHBIX MECTOPOXKICHUH HEO-
JIMHAKOBBL. B Tabnuiie naéres ero cpeuuii cocras (B %-ax 1mo o0bEMHOI J101e).

N, u npyrue

CH, C,H, C;H;g C,Hyo CsHy, rasLL

80-97 0,5-4,0 0,2-1,5 0,1-1,0 0-1,0 2-3

Hcnonb3yemsplil B KauecTBE TOIIMBA MPUPOAHBIM Ta3 UMeeT OOJbIINE MPEeUMY-
LIECTBA 10 CPaBHEHHIO C TBEPIBIM U KUAKOM TOIUMBOM. OH 00JagaeT BBICOKOM
TEMIIEPaTypOi TOPEHUs, a MPOAYKTHI CTOPaHHS HE SIBISIOTCS TBEPABIMU BEIIESCTBA-
Mu. 90% HOOBITOrO MPUPOJHOTO ra3a MPUMEHSETCS B TEIIOICKTPOCTAHIIUAX, B
MPOMBIIUICHHBIX OTPACISIX U B OBITY Kak TOIUIMBO. 10% mpUpoaHOTro ra3a — BaykKHek-
IIUI UCTOYHUK ChIPbs Ul XMMUYECKOM POMBILUIEHHOCTH. 13 HETO 1oity4atoT BO1Oo-
PO, alleTUJIeH, 3TUJIeH, CaXy, pa3JIMYHbIe TUIaCTMAcChl U JIpyrue npoaykTsl. Kpome
TOTO, MPUPOAHBIN Ta3 NPUMEHSETCS B KaUECTBE aBTOMOOMIBHOTO TOTLINBA.

[IpumeHeHue npupoaHOTO ra3a JaeT BO3MOXK-
HOCTH I DKOHOMHH OEH3HMHA, a TaKKe COOIIIo-
JICHUsl DKOJIOTMYECKOW YHMCTOTHI, Onmaromapst ero Veeuvenue daeaenus cnocob-
MOJIHOMY CTOpPaHHUIO. cmeyem ygeudeHUuo pacmeopu-

Ionymnvle nHegpmsnvie 2a3bl HAXOMATES HAJl | MOCMU 20308 8 HCUOKOCMSX.

HE(TSIHBIM CJIOEM WIIU e B TEX JKe 3ajexax, pacTBo-
PEHHBIE B HUX 1O JaBieHueM. 1 Ipu Beixozie HeTH Ha TOBEpXHOCTH 3MIIU B PE3yJIbTa-
T€ PE3KOTro MajeHHs AaBIEHHs PAaCTBOPUMOCTh ra30B YMEHbBIIACTCS, M OHU BBIJIEISIOT-
cst u3 HeTU. PaHbIue nmomyTHee HE(TSIHBIC Ta3bl HE HAXOAWIM 001aCTH MPUMEHEHUS,
W MX CKUTaJI HA MECTe IIPOMBICIIa. B HacTosiiee BpeMst UX MOJHOCTBIO OTACISIOT, TaK
KaK OHHU TOKE SBJISIIOTCSI XOPOLIMM TOIIMBOM M IIEHHBIM XMMUYECKUM ChIpbEM. B co-
CTABE TIOIYTHOIO Ta3a, HapsLy ¢ METaHOM, B OOJIBIIIOM KOJIMUECTBE CONEpPIKATCsl ATaH,
rpomnas, OyTaH 1 IeHTaH.




TEMA 5.1. OO0mue cBeeHus 0 NPUPOIHBIX HCTOYHUKAX YIIeBOAOPOI0B

Ilytém xmmudeckoil mepepadoTKH I10-
MTyTHBIX HE(PTAHBIX Ta30B MOXKHO TIONYYHUTH Cocras nonyTHOro rasa
ropaszno OoJjblie BEIIECTB, Ye€M IpHU Iepe-
paloTke IpuUpoxHOro rasa. B momyTHbIX He-
(TAHBIX Ta3ax COACP)KaHUE METaHA MEHBbIIIE,
a ero roMoJIOroB OOJIBIIE [0 CPABHEHHUIO C
MIPUPOIHBIM Ta30M.

Ha rasomnepepabarbiBarominx 3aBoAax
MIOIyTHBIE Ta3bl TOAPA3ACIAIOT HA CIENy- Tponas-Gyrasosas
forue (hpaxiuu: CMech

Tazo6biti 6eH3uH COAEPKUT B CBOEM CO-
CTaBe JIETKO JIETY4YHME YIJIEBOJOPOIbI (IIEH-
TaH, rekcad u 1p.) Ero mpumeHnsior B Ka-
YECTBE JOTONIHEHUS I YIyYIICHHs 3aXKH-
raHus OEH3MHA IIPU IPUBEICHUU B JEHCTBHUE }
JIBATATEIIS.

Ilponan — 6ymanosas cmecob (CKWKEH-
HBI Ta3) MUPOKO TIPUMEHSETCS B OBITY U B

Ta30BbIi1 OeH3MH

Cyxoit ra3

HadrasanoBas HedTh UCITIO/b-
3yeTcs Npu JiedeHuu 6osiee 70 Go-
Jie3Hel. VI3BeCTHBIN MyTellecTBeH-

aBTOTPAHCIIOPTE B KAa4€CTBE TOPIOYETO. HUK Mapko [Mono HadTanaHoByIO
Cyxoti 2a3 CXOIEH 10 COCTaBy C MPUPOA- He(Thb Ha3BaJl «BOJILIEOHBIM 6aslb-
HBIM Ta30M (B OCHOBHOM COCTOHT M3 METaHa 3aMOM TPOTHB KOMHBIX 3a60/1eBa-

HUMN».

u 9Tana). OH HCMONB3YeTCs IS TTONyICHUS
JTUJICHA, allETWIICHA, BOAOPOAA U APYTUX Be-
IIECTB, a TAK)KE B KaUeCTBE TOIUINBA.

KpOMe 3TOr0, U3 MOIMYTHBIX HC(i)THHBIX ra30B BBIACIIAIOT 3TaH, IPOIiaH, H—6YTaH
" Ap. 1 UX OPUMCHAIOT UIA TOJTy4YaHUSA HCIIPEACIbHBIX YITICBOAOPOAOB.

Ilposepbme u3yueHHoe

1 Hepe‘lI/ICJII/ITE OCHOBHbI€ IPUPOJAHbIE HCTOYHUKH YIJ1I€BOAOPOAOB.
2 l'[epequcnprre CXOHbIE U OTJIMYUTEJIbHBIE YE€PThI COCTaBa IPUPOJAHOIO U IMMOIYTHOI'0 ra3oB.

Ha ckosibko nporieHToB (% ) yMeHbLIaeTcs 06BEMHAs 10151 KUCJI0PO/a, €C/IM B 3aKPbITOM
nomenieHun 06bEMoM 100 M3 cxeun 1 M3 (H.y.) npupojsoro rasa? ([IpuMmute Bo BHUMaHHeE
TO,4TO B COCTaBe MPUPOJHOrO rasa 06'bEMHBIE J0JIH COAEPMAILUXCA B HEM Ia30B COCTABJIAIOT
90% CHa, 4% C,Hg, 6% N,, a 00bEMHAsA J10/i1 KUCI0PO/ia B BO3/yXe noMelleHus paBHa 20%).

4 Ha kakue Cl)paKI.[I/II/I NnoApasAesIAT MOMYTHBIE Ira3bl Ha ra3onepepa6aTbIBa}0me 3aBO-
AaX, U B KAKHX LEeJIAX UX HpI/IMeHHIOT?

CocTaBbTe CXeMY, OTPAXKAIOLLY ) NPOAYKTDI, T0Jy4YeHHbIE U3 NPUPOJHOTO ra3a, U Hallu-
IIMTe YpaBHEHHUs ITHUX PeaKLuH.

6] MpeanoxuTe cxeMmy noJiydeHus 6eH30/1a U3 HPUPOJHOro ra3a. Hanuiinre ypaBHeHHUs
COOTBETCTBYHOMIMX PEAKIUH.




V PA3JIEJL MNPUPOJHBIE UICTOYHUKHA YIVIEBOAOPOJOB

Tema D.2. HedTb 1 €€ nepBUYHas nepepaéoTKa

Heghmb — TeMHO-Oypast wim 4€pHasi TOProYast JKUIKOCTh, JISrde BOJbI M MPAKTHYC-
CKHU HE pacTBOpHUMas B HEl, 00J1a/jaeT XapaKTePHbIM 3araxoM. B TeueHre MUJLTHOHOB
JICT B Pe3yJIbTare XMMUYCCKUX U OMOJIOTHUECKUX IPOLIECCOB IMPEBPAILICHHUS YKUBOTHBIX
U PacTUTEJBHBIX OCTATKOB ITPOUCXOIUT oOpa3oBaHue HeTu. Tak Kak HEPTH COCTOUT
U3 CMECH I'a3000pa3HbIX, XKUAKHUX U TBEPIBIX YIIEBOJOPOIOB (B OCHOBHOM U3 aJIKAHOB,
[IUKJIOAJIKAHOB U apOMAaTHYECKUX YIJICBOAOPO/IOB), Y HEE HET CTAOWIIbHON TeMIIepaTy-
pBI KuMeHns. B 3aBUCUMOCTH OT cOCTaBa KUIHUT
TP pa3HBIX WHTEpBajax Temmeparyp. CocraB
He(TH U3 Pa3UYHBIX MECTOPOKICHUN HEOIH-
HakoBbId. Hampuwmep, GakuHckast HeTh Oorara
nuKonapaguHamMu, TPO3HEHCKAsE — HPEICIbHBI-
MU YTJIEBOIOPOIIaMH, a YPaIbCKasi — apoMaTude-
cKkuMH yrieBopopofamMu. HedTs pasnmnyaror mo
IJIOTHOCTH, OHA OBbIBAeT JIEFKOM U THKEIOH. 3a-
nacel HepTH B Mupe cocTaBistioT 550—600 mu-
nuapAoB TOHH. B Hacrosimee Bpemsi exkeroaHast
n00bIua He()TH B MUPE COCTaBISIET 3 MUITHApAA
TOHH.

OcHoBHast 4acTh HE(PTH HCIOJIB3YyETCS Kak
CBIPHE JIJIsI TIPOM3BOJICTBA PA3HBIX BUIOB T'OPIO-
YMX U CMA304HBIX Macell. B To e BpeMs HeTh
SIBIISIETCSl LICHHBIMU CBIPbEM I XMMHUYECKOU
MPOMBIIUICHHOCTH. M3 HedTenpomayKToB moiy- )

YaroT CHHTETHYECKHH KaydyK, JIEKapCTBEHHBIC

Tpernaparbl, CAHTETHIeCKHUH IIENK, MBLIO, TIACT- Briepebie & Mupe A06bI4a
Heq)TI/I MEeTOAO0M MeXaHHU4YeCcKoro

Macchl, B3pbIBUAThIC BEIIECTBA W JPYTHE MPO- GypenHs GbUIO OCYIeCTBAEHA B

JYKTBI. He(pr, noJjiyyaemasl u3 MECTOPOKACHUS, 1848 rony B bubu-Jubare.

Has3bIBaeTcs cuipoli neghmoio. Chipas HepTh HE 9 N

MIPUMEHSIETCS Ha TIPOU3BOJICTBE, NPU €€ TiepepaboTKe MOTYYarT PA3IINIHBIC TTPOTYKTHI.

HedTtsanoit ponTaH

e

®pakyuoHHasi nepe2oHKa GeH3UHA

TepMOMeTp

BOJa
NPUEMHHUK.._




TEMA 5.2. Hed T 1 eé nepBuyHas nepepadoTka

CobepuTe mpubOp, MOKA3aHHBIA Ha pucyHKe. B 1-yio kos6y momectute 100 M
6eH3uHa W HarpeiTe. [Ipyn Kax/0M MoBbILIeHUH TeMnepaTtypbl Ha 10°C oTaensiiTe
noJiydieHHble QpaKLWM, ONpejeJUTe WX Maccy, B3BECUB 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

Ilouemy c meyeHuem 8peMeHU ygeau4u8aencss memnepamypa KuneHus cmecu?

IepBuunas nepepadorka HedTu. [lepBruanas nepepadorka HehTH OCHOBaHa Ha (U~
3MYECKUX Mpoueccax. BHauase u3 chlpoit He)TH N3BICKAIOT PACTBOPEHHBIE I'a3bl, yIAISIIOT
BOJy ¥ MUHEpAJTLHBIE BelllecTBa (TIeCOK, TIMHY, MUHEpaIbHBIE COU U JIp.). 3ateM HepTh
TO/IBEPraroT (hpaKmMoHHON nieperonke. [Ipormecc
IPOTEKAET B PEKTH(UKALIMOHHOMN KOJIOHHE.

DpaxyuonHas Oucmuiiayus (pekmuguka- Cnoco6 pasdenerus emecu
l{uﬂ) — 9mo npoyecc p(13aeﬂeH1/Iﬂ CMeCcuU Ha Kom- nyméM aucmuﬂﬂgquu OCHOBOH HA
NOHEHMbL, U3 KOMOPBIX OHA COCOUM. pasauiuu 6 memnepamypax kune-

M3-32 GIM3KOH TEMIICpaTyphl KHIICHHS MHO- | HUA KOMNOHEHMOG, 6X00314ux 6 omy
I'MX YIIEBOAOPOAOB, BXOIIIUX B COCTaB HedTH, cmece
BO BpeMsl AUCTWIISILIUY MTOIYy4ar0TCsl HE YMCThIE BEIIECTBA, a (PPAKLUM, KUIIALINE TIPH
OIpeNIEIICHHOM TeMIepaType.

Hedts, Harperas B TpyOuaToii meun 1o temneparypst 350—400°C, moctynaer B pek-
TU(UKAIMOHHYIO KOJIOHHY. BHYTpH KOJIOHHBI IMEIOTCSI TOPHU30HTAJIbHBIC IIEPETOPOIKH
(TapenKku) ¢ MHOYXECTBOM OTBEPCTHH.

B pextn¢ukamorHo KOJIOHHE IPOUCXOANUT HETIPEPHIBHBIN MPOIIECC UCTIAPSHUS U
KOHJICHCAIINHX XKHIKNX KOMIOHEHTOB He(pTH. Ha BepXxHMX Tapenkax codupaercs Pppak-
LUsl ¢ HU3KOM TEMIIEpaTypoll KUIICHUS, a HA HWKHUX — C BbICOKOHM. IIpu mepBuuHOi
repepadoTKe HePTH MOTYYAIOTCS CIISAYIONINe (ppaKIym:

_. Pextudukanuon-
HBbli ra3

———3 0eH3UH

——— JIITPOUH

——— —~ KEPOCHUH

— ra3ousib

cbIpast
HedThb




V PA3JIEJI IMPUPOAHBIE HICTOYHUKHA YITIEBOAOPOJOB

Tazoseasn ¢hpaxyus — peKTHOUKAIIMOHHBIN Ta3 ¢ TemIieparypoit kumnenus 1o 40°C, B
cocTaB Kotoporo BxomsT ymeBonoponsl CH, — C,H,o. Panbie atu raser cxuramm ga-
KeJIbHBIM CIIOCOOOM.

B Hacrositiiee BpeMst 9TH r'a3bl UCIIONB3YIOTCS B KA4ECTBE TOIUTMBA U XUMUUECKOTO
CBIPbS.

benszunosasn ¢ppaxyus (tremmeparypa kurnerus 40-200°C), B cocTaB KOTOpoi
BXomaT yrineBomopoasl CsH, — C; Hy,. Ilpu moBTOpHO#N THCTHIUIAIINN 3TOH (pak-
LUK OTIEJIAIOTCS HeTENPOAYKTHI ¢ HEOOIBIINM MHTEPBAJIOM TeMIIEPaTyphl KUIle-
Hust: nemponeunsiii 3¢up (40-70°C), asuayuonnsvle u asmomoodUuIvbHbIe OEH3UHDbL
(70-120°C).

Jluepournosas ¢hpaxyus (temneparypa kunenust 150-250°C), B cocTaB KOTOpOit BXO-
nat yesopoponsl CgH g — C4Hzo. DTa dpakmms uecnonbs3yercs B KauecTBE TOTUTBA TS
TPaKTOPOB, TPY30BbIX aBTOMOOHIICH U TEIIIOBO30B.

Kepocunosas ¢ppaxyus (temneparypa kurenus 180-300°C), B cocTaB KOTOpOi BXO-
1t yreBogoponsl Ci,Hys — CigHig. OTa dpakuus ucrnonb3yercs B KauecTBE TOILTHBA
JUISL pEAaKTUBHBIX CAMOJIETOB U PAKET.

Tazoiin (Temmieparypa kunenus 270—-350°C) ucnons3yercs B KaueCTBe TU3EITLHOTO
torumBa. [Tocie BpIXoza BBIIIEYKa3aHHBIX (DPAKITHIA OCTACTCS B3KAS KHUIKOCTh YEPHOTO
LBETA — MA3VM.

Ma3yT ucnonb3yercsi B Ka4eCTBe TOIUIMBA B KOTENBHBIX. Ero 0CHOBHYIO 4acTh 3aHO-
BO IEPETOHSIOT B BaKyyMe (II0JT HU3KUM JIaBiie-

HHeM). M3 MasyTa monmydaror consapoevie macaa )

(a U3 HUX — JU3eIBHOE TOIUIMBO U CMAa304HbIC

macna), eazenuH (OCHOBa KOCMETMYECKHX U Jie- B 2010 roay npousouuia aBa-
KapCTBEHHBIX IIPENaparoB), napagun (UCTONb- pust B MeKCHKaHCKOM 3aJIMBe M 0KO-
3yIOT B IIPOM3BOJICTBE CBEUEH). 710 800 MHJLIHOHOB JIATPOB ChIPOii

HedTH BBITEKJIO B BoAy. [Ipy . aTou

Tlocne pucTrsLMU Ma3yTa OCTaeTCsl TBEp-
aBapuM 06pa30BAIUCh NATH HEPTH-

JBIA OCTAaTOK, KOTOPBII HA3BIBACTCS 2YOPOHOM.
T HBbIX MATEH, AJIMHA OJHOTO M3 HUX
YAPOH IIMPOKO TPHUMEHSIETCS] B JIOPOKHOM 6bu1a 16 10, mHpHHA Uicv, ApOY

CTPOMTENBCTBE MPH  acanbTMPOBAHUK JIOPOT. HUKHOBEHHME B [JIyBHHY COCTABJIAIIO
IIpu mpsiMoit ieperonke HeTH BBIXOI OCH3MHA okos10 1300 mMeTpoB.

cocrasirter He 0onee 20%.

a 0
THoowcap (a) u Hegpmsinoe nsamuo (6) 60 epemsi asapuu 8 Mexcurkanckom 3anuge



TEMA 5.2. HedTb 1 eé neppnuHas nepepadorka

IIpu moOprae u mpu mepepadboTke HEPTH MPOUCXOTUT 3arpsi3HEHNUE OKPYIKAIO-
e cpesl He(ThIO U HePTETTPOayKTaMHu.

3arpsizHeHue HeThI0, 0COOCHHO TPUPOJHBIX BOAHBIX 0aCCEHHOB, YPEBATO TA-
JKEIBIMU TIOcTeACTBUAMEU. OCHOBHBIMU HCTOYHUKAMH 3arps3HEHUs BOJHBIX Oaccei-
HOB SIBJISICTCS JOObIYa He(TH, TPAHCIOPTUPOBKA He(PTH (HampuMep, IpU aBapuu
TaHKEpOB), OTXOJBI HedTernepepadaTsBarOmuX 3aBo/0B. [lomaBmas B Bogy He(]Th,
pasnuBasich, 00pa3yeT Ha €€ MOBEPXHOCTH TOHKYIO IUIEHKY, KOTOpasi MPENsITCTBYET
ra3oo0MeHy, ¥ B UTOTe TPUBOAUT K BHIMHPAHUIO OPraHW3MOB, KHBYIIUX B BOJE.
Tsoxenbie Gpakiuu HeTH, COOMpPAsICh HAa JTHE BOIHBIX 0ACCEHHOB, OKA3bIBAIOT I'y-
outenpHOE neiicTBre Ha ¢opy u dayHy. [Ipu cxurannm GeH3WHA U APYTHX BHUIIOB
TOIUIMBA, HAPSLY C YIJIIEKUCIBIM Ira3oM, 00pa3yloTcsl yrapHblil ra3 U OKCHIBI a30Ta.
Bo mHOTHX cTpaHax Uil yMEHBIICHHS KOJMYECTBAa W MPEAOTBPAILCHUS BPEIHOTO
JEHCTBHS STHX Ia30B UCIIOIB3YIOT KOHBEPTOP C IUNIATHHOBBIM KaTann3aropoM. B pe-
3ylbTaTe, 9acTh HECTOPEBIINX YIIIEBOJOPOJOB KATAMTHUCCKH OKHUCIIAIOTCS, yrap-
HBII Ta3 NPEeBPaIIAeTCs B YINICKUCIBIN Ta3, OKCHJIBI A30Ta PACIaJaroTcsl Ha MOJICKY-
JISIPHBINA 30T U KUCIOPOJ,.

IIpoeepbme u3y4yeHHoe

1 IlepedncauTe nocaes0BaTeJbHOCTb GPAKILMH, TOJYYEHHBIX IPU peKTUPUKAL UK HedTH, C
BO3pacTaHUEM HX TeMIlepaTyp KUIEeHUSs.

2 | a) Henb3sl ocTaB/ATh B 3aKpbITOM MecTe (B rapake) aBTOMOOH/Ib C BKJIIOUYEHHBIM /IBU-
raTesjeM. B aToM ciyyae Ha/j0 NOCTOSHHO NMPOBETPUBATHL BO3/YX B rapaxe.
b) Ha o6ounHax aBTOMOGHWJIBLHBIX JOPOr HeJsb3sl COGUpPAThb U HCIOJIb30BaThb STOADI,
TpaBbl U I'PUOH], @ TAaKXKe HeJb3sl MACTH KPYIHBIM poraThlil CKOT.
c) Eciu na popory mposiuTbl HedTenpoAyKThl (6eH3UH, MOTOPHOE Macjio U T.[.), TO
MOBEPXHOCTb acdasbTa NOCTENeHHO pa3pyuaercsd. 00bsACHUTE NPUYHHBL

3, Kakoii MakcUMasIbHbIN 06bEM B M> GeH3UHOBOW GpaKIMHU MOJYIUTCS IPH PEKTHGUKALUN
10m® HedpTH?

4| CocTaBbTe CXeMy, COIJIACHO IOCJeJoBaTeJbHOCTH MasyT — I[IpoJyKTbl BaKyyMHOM
JUCTUAANUY — O6sacTh NpuUMeHeHUs: Qpakiui.

e 3aBeplIuTe TaGIULY.

HedrenpoaykTer 06J1acTb MPUMEHEHUS

@ Hcnonb3oBaHue BOoAOpoOLa B ABTOMOOUJISAX B KayeCTBE TOIJIMBA SIBJISIETCS 9KOJIOTHYECKU
6osiee BbII'OJHBIM, YeM HCII0JIL30BaHHE 6eH3rHa. 0G'bSICHUTE MPpUYUHY.

3

‘ [ToaroTOBBTE MPESEHTALMIO HA TEMY: «3arpsi3HeHHe OKpYKarwluel cpefpl HePTHIO U

Jlomauiree zao

HedTeNnpoayKTaMU U MEPBI 60PbOBI C HUM».




V PA3JIEJL MPUPOAHBIE HICTOYHUKHA YINIEBOJOPOAOB

Tema D.3. IloBTOpHas Nepepa6oTKa HePTENPOAYKTOB

M Yucsio aBTOMOGUIIEN PACTET C KOKABIM I'OZIoM. B HacTosiiee BpeMsl KoJsinye-
CTBO UX B MHpe 60JIbIlle OTHOTO MUJLTHAPAA. BeH3UH, MoIyYeHHbIN IPU TepBUY-
HOU nepepaboTke HEPTH, HE MOXKET yJOBJETBOPUTH CIIPOC Ha TOIJIMBO.

Kak modcHO yseauvums Koauvecmeo 6eH3uHa u dpy2ux eudos monaugHbIX
npodykmog?

Ecnu pasmarare yriieBomoposl ¢ OOIBIION MOJNEKYISIPHON Maccoil, TO MOXHO
MOJTYYUTh YTIIEBOJAOPOABI C MEHBIIIEH MacCOH, COOTBETCTBYIOIINE OEH3MHOBOU (Ppak-
nuu. B xorne XIX Beka ObUT IPEUIOKEH HOBBIA METO]I, OCHOBAHHBIHN Ha TIOITYYeHUN
OeH3MHa IMyTéM XUMUYECKOl niepepaboTku (pakiuii HeTH C BHICOKOW TeMIepary-
poil KuneHwusl.

OCHOBO# 3TOTO METO/A SBISIETCS PA3IOKEHHE YITIEBOAOPOIOB C OONBIIONH MO-
JIEKYJISIPHOM Maccoil Ha MOJIEKYJIBI C MaJIOW MacCO#, KOTOpPbIE COOTBETCTBYIOT OCH-
3MHOBOW (pakiuu. DTOT MPOIECC HA3BIBACTCA KpeKkureom (cracking NMo-aHTIIMHACKA
O3HaYaeT — pa3iokeHue). KpekuHr SBIIsieTCs MPOoLeccoM 8MmopuUHoLl nepepabomxu
TSOKENBIX HEPTETPOAYKTOB (Ma3yT, KEPOCHH, JIUTPOUH).

[Ipu BTOpU4HO# nepepadboTKe He(DTH MPOUCXOIAT CIEAYIOUIHE TPOIECCHI:

Broprunas nepepadorka HeTeIpoayKTOB J

{ Tepmuueckuit erKI/IHF}

{KaTannanecmﬁ erKHHrJ

4{ Pudopmunr }

TepMuyeckuii KpeKUHI. DTOT IpoLEeCcC IPOBOAUTCA MOJ Jiapnenuem 2-7 MITA
u npu temueparype 470-550°C. B mpouecce TepMUUECKOTO KPEKUHTA IPOUCXOIUT
pas3yioKeHNe YIIIEpPOAHBIX Liered U oOpa3zoBaHue -Oonee MPOCTHIX MPEACTbHBIX U
HETIPEeNIeJIbHBIX YITIEBOIOPOAOB.

t,p
C161_134 C8H18 + C8H16
T'CKCaJCKaH OKTaH OKTCH

O6pa30BaHHI>I€ BEHICCTBA MOT'YT pasjlaratbCs U JaJI€e:

4
CsHig — C,H,, + C,Hg
OKTaH Oyran  OyTeH

C4H10i' C,H¢ + C,H,

OyTan 9TaH  dTeH



TEMA 5.3. IloBTOpHas nepepadoTka HeTENPOTYKTOB

BensuH, nomy4eHHbIN TEPMUUECKUM KPEKHHIOM, COAEPKUT MHOTO JIKEHOB, B CBSI-
3H C TUM OH 00J1a71aeT OONBIION JETOHAITMOHHON CTOMKOCTEI0. OTHAKO TIPH XpaHCHHH
TaKoro OEH3MHA aJKEHbI TIOABEPratoTCs OKUCICHNIO U nonuMepu3sanui. [lpu cropanun
TaKoro OEH3MHA Ha CTEHAX LWJIMHAPA CTOPAaHUs, KJIallaHaX U Ha JPYTUX ABMKYIIHXCS
YacTAX aBTOMOOWIICH MOSBISIOTCA 3acopeHust. s ycTpaHeHus: 3TOro HemocTarka K
OeH3MHY B IPOLIECCE TEPMUUECKOIO KPEKUHI'A 100ABIISIOT aHTHOKHUCIIUTEIH.

Ecmu TepMudeckuii KpEeKHHT TPOBOIAT TPH eIIé OoJiee BEICOKOW TeMIeparype, TO
IIOJTyYat0TCs HU3KOMOJIEKY/ISIPHBIC YIIIEBOAOPOABI (3THJICH, alleTWICH) U apoMaThde-
CKHE yTIeBO/Iopobl (OSH30I1, TOTyour). DTOT BHJ KPEKHHTA HA3BIBACTCS TTHPOIIU30M.
Paznooicenue opeanuueckux seugecms npu gvicokoul memnepamype (700—1000°C) oe3
oocmyna 6030yxa Ha3bIGAEMCs RUPOIUIOM.

Karaauruyeckmii KpeKUHI. JTOT MPOLECC IPOTEKAET IIPU YYACTUH KaTaIu3aTOpPOB
Y TIPY CPaBHUTEIBHO HI3KOH Temreparype (450-500°C) ¢ pazinoxeHreM yIieBOI0POJIOB.
[Ipu cpaBHEHNM ¢ TEPMUYECKUM KPEKMHIOM KaTAIUTHYECKHUI KPEKMHI 00/1a1aeT psiioM
MPEUMYLLIECTB:

— IIporiece mpoTekaeT ¢ OOIBIIEH CKOPOCTHIO;

— B pesynbrare nzomepuzanny 00pasyroTcs yIIeBOIOPOLIbI C PA3BETBIEHHOMH 1IEbI0
1 COZIepyKaT MAJIOE KOJIMYECTBO AJIKEHOB;

— INomyuenne 60bIIOro KOIMYecTBa ra3000pa3HbIX IPOLYKTOB, KOTOPbIE UCIIONB3Y-
I0TCS KaK ChIPbE B OPraHMYECKOM CHHTE3E;

— IlomyyeHne OeH3MHA C BBICOKUM OKTAHOBBIM YHCJIIOM M C JUIMTEIIBHBIM CPOKOM
XpaHEHWUSI.

OCHOBHBIE TIPOYKTHI KPEKWHTA TIOKa3aHbI B CIIETYIOIICH Ta0mmIle:

IIpoodykm Cocmas ¢parxyuu

Kpekunr-ras 80% - yreBonopoaos C;-Cs
(n3 Hux 40 %- U30CTPOCHMS)

Kpexunr-6eH3uH M3oankensr —25%, nzoankausl - 55%,
apomMarnyeckue yrieBoaopost - 20-30 %.

Jl3enpHOe TOTUIMBO (JIETKWH Ta30inb) | Apomarudeckue yrieBoaoponst - 40-80%.

[npokas Gppaxuus (TsoKenbli razoins) | KonpeHcmpoBaHHBIE YIieBonopos! - 40=60%.

Ipn KaTaTUTHYECKOM KPEKHHTE TIPOMCXOIUT HE TOJIHKO PACIIETUICHNE YIVIEBOIOPO-
JIOB, HO ¥ X M30MEpH3alys:

CH,- CH,- CH,- CH,- CH, —“®*, CH,— CH ~CH,~ CH,
CH,

NEHTaH 2-MeTmI0yTaH

PudopmuHr sBiIsIeTCS OHUM M3 BaKHBIX MPOLIECCOB MPH MepepadoTKe HedTernpo-
IykToB. B mporuecce pudopmiiara 00pasyrores apoMaTHuecKue yIieBogoposbl, B pe-
3yJIBTaTe 3TOTO MOBBILIACTCSI OKTAHOBOE UMCiI0-OeH3MHa. B kauecTBe Karanmszaropa uc-
nosnb3yercs mwiarnsa. [Ipu nporecee prupopMUHIa MPOUCXOIST CIEAYIOLINE POLIECCHI:

1. Jleruaporykan3arys alnkaHoB.

CH,
CH, + 4H,




V PA3JIEJI MNPUPOJHBIE UICTOYHUKHA YINIEBOAOPOAOB

2. JlernaprpoBaHie IUKIIOATKAHOB:
H33eT Mup3aara reisel Opya:xeBa
(1909-1983)

CH, CH,
t, Kar.
A3ep6aii/PKaHCKUN XUMUK,

aKa/IeMHIK, SIBISIETCS. aBTOPOM 3. JlealKuiiMpoBaHKEe apOMaTHYUECKUX YIJICBOIOPOIOB:
B&)KHBIX PaGOT 110 MPOU3BO/CTBY U
YUIYYLIEHHIO Ka4eCTBA CMa304HbIX

C,H,
MaceJ1. O,ELHa U3 MepBbIX KHHOAKTPUC
AsepGaiipkana, ABJSAETCA Lt | + CH
l/ICHOJIHI/lTeJIbHPlLleﬁ TJIaBHBIX E
poJiel Xyi0’KeCTBEHHBIX QUIbMax B
«CeBWIb» U «AJIMa3».
B pasButHe HE)TEXMMHYECKOH NMPOMBIIIJICHHOCTH BHECIHW HEOLICHUMBIN

BKJIaJ TPYAbl TaKUX XUMHUKOB A3epOaiijpkaHa, kak akagemuku F0.I.Mawmenanues,
A.M. Kynues, B.C.Amues, C.JI.Mextues, M.®.Harues, 1.M.OpymkeBa u qpyrue.

Ilposepsme u3yveHHoe

1 YromnasbiBaeTca nuposn3oM? Kakue B 0CHOBHOM NPOAYKTHI NOJy4arOTCsA IPU nupoJnse?
N .

2, C KaKoU L|eJIbI0 IPOBOJST BTOPUYHYIO (II0BTOPHYI0) epepaboTKy HeQTenposyKTOB?

3, Kaxue npenmyinecTBa BbIABJIAIOTCA MPU UCINOJIb30BAaHUM KaTalu3aToOpa NPHU KpeKUHIe?

4, 3aBepuIMTe CXEMY.

[Iporeccel BTOpUYHOM NepepaboTKU

OCHOBHBIE NIPOAYKTHI IIpolecca
HedTH poAay: pory

9 CocTaBbTe 0006IIAOIIYI0 CXeMY peaKIui, MPOTEKAIINX B mpoliecce pupopMUHTa.

@ Kakue BelecTBa MOJIy4alOTCsl TEPMUYECKUM KPEKHHIOM HeTENPOAYyKTOB IPU PasJIO’KEHUH
H-neHTaHa? OGOCHYHTE CBOW MbICJIH, COCTABJISiS YPABHEHUSI POTEKAOLIUX PeaKIUH.

[ToaroToBETe Mpe3eHTalMI0 Ha TeMy: «Posib A3epbaili/PKaHCKUX yUYEHBIX B Pa3BUTHU
HEPTEXMMHUYECKOUN TPOMBILIIEHHOCTHY.




TEMA 54. KauecTBo M npuMeHeHNe HeGTeNPOTYKTOB

Tema 5.4, Kauectgo u npuMeHeHUe HePTenpoAyKTOB

KauecTBOo O€H3MHa OmIpEACNsIeTCsl €ro JemoOHAYUOHHOU cmotikocmoio (detoner
o-(hpaHIy3CKU O3HaYaeT — B3pbIB). UTO OBl MOHSTH SBICHHUE JICTOHAIINH, HAJIO BCIIOM-
HUTb, KaK paboTaeT aBTOMOOWIIEHBIN JIBUTATEIh BHYTPEHHETO CTOPAHUSI.

B munmuHAp aBUTATENs 3acachIBacTCS CMeCh MapoB OCH3WHA C BO3IYyXOM, CMECh
CKAMAETCs TIOPIIHEM M MODKUTACTCSI MOCPEIICTBOM AIIEKTpUUecKor UCKphl. OOpasy-
omuyecs Mpu CropaHvu yrjieBOAOPOAOB ra3bl paCIMPAIOTCA U IIPUBOAAT NOPUICHL B
nekeHne. CTeneHb CkaTusi 00bEMa SIBIISICTCS. BAYXKHON XapaKTEPUCTHKON PabOThI JIBU-
rareinst aBToMoOWIs. YeM cHiIbHEe CKUMAETCsl CMeCh MapoB OSH3UHA C BO3ILyXOM, TEM
OOJIBIIYIO MOIITHOCTh Pa3BUBAET JABHUTATENb M TEM OTHOCHUTEIILHO MEHBIIIE OH PACXOJTy-
eT roprodero. OHAKO HE BCE copTa OCH3MHA BBIICPKUBAIOT OJMHAKOBOE Cxkartme. He-
KOTOPBIC YIJICBOAOPOIbI IPH CKATHH BOCILIAMEHSIOTCS IIPEXKICBPEMEHHO U CTOPAIOT C
OOIBILION CKOPOCTHIO, CO B3pBIBOM. OT yaapa B3pbIBHOH BOJHBI O ITOPIICHB MOSBIISIETCS
PE3KUi CTYK B IWIMHJIPE, IPOUCXOIUT CHIIBbHBIN NU3HOC JIeTaJICH, MOIIIHOCTD JIBUTATEIIs
ajiaeT. ITO B3PBIBHOE CrOpaHre OCH3WHA HOCUT Ha3BaHKE JCTOHAIIHU.

KauecTBo ToTUMBA, B TIEPBYIO OYEpETh, 3aBUCUT OT CTPOCHUS MOJIEKYIT YIIIEBOIOPO-
JIOB, BXOJAIIIMX B cocTaB OeH3uHa. CaMoi HauMeHbIIIEH CTOMKOCTRIO K JETOHAIIMH 00-
JIAIAI0T HePa3BEeTBICHHBIC MPEACIbHBIC YIIICBOAOPOIbL. [Ipe/ienbHbIie pa3BeTBICHHBIC
YIJICBOMOPO/IBI, @ TAKKE HEMPENEIbHBIC U apPOMATHUSCKUE YITICBOIOPOJIbI 00JIalatoT
BBICOKOH JIE€TOHAIIMOHHONW CTOMKOCTBIO.

Oxmano6oe yucio YUCIEHHO XapaKTepPHU3yeT JIETOHAIMOHHYIO CTOMKOCTh. Yem
0O0JTbIIIE OKTAHOBOE YHCIIO0, TEM OOJIBITIC IETOHAIIMOHHAS CTOUKOCTh. OKTaHOBOE YHCIIO
H- TeNTaHa, YPE3BBIYANHO JICTKO TIOABEPTAIOIICTOCS TETOHAIMH, YCIOBHO TIPHHATO 32
HYJIb, @ OKTAHOBOE YUCIIO M300KTaHa (2,2,4-TpHUMETHIINIEHTaHa), 00IaIatoIIero BBICO-
KOH JIeTOHAIIMOHHOM cTOHKOCTRIO — 32 100.

Coedunenue Jlemonayuonuas cmouxocms
CH;- CH,- CH,- CH,- CH,- CH,- CH; 0
cH
CH3—C‘—CH2—C‘H—CH3 100
CH, CH,

OkraHoBoe 4nciao 6eH3uHa — 95 03HavaeT, YTo JETOHAIMOHHAS CTOMKOCThL OSH3MHA
paBHa CTOMKOCTH cMecH cocTosimei u3 95% n3ookrana u 5 % H-rentana. M3-3a 60mb-
IIOT0 KOJIMUECTBA HEPA3BETBICHHBIX YITIEBOJIOPOIOB B-OCH3MHE, TTONYHeHHOM (hpak-
[IMOHHON AWCTHIULAINCH, 3HaYeHNE OKTAHOBOTO Ymcia y Hux HeOombmoe (50—60).
OKTaHOBOE YHUCIIO YIIIEBOJOPOJIOB YMEHBIIACTCS B CIICAYIONIEM TIOPSIKE:

Yenesooopoowt psioa benzona — Mzoankaivr — Luxnoaikanst —
— Anxenvr — Hopmanvhvie aixawul

Jnist momydeHus BBICOKOKaueCTBEHHOMH OCH- }

3MHOBOH (ppaxiyu ObUTH pa3pabOTaHbl XUMHYCC-

KHe TPOoLecCHl epepaboTku HePTEIPOIYKTOB. JLnst yyienus KadecTsa GeH-
B Hacrosiiiee BpeMs MPUMEHSIIOTCSI SKOJIOTH- 3MHa J[0/IrOe BpeMs HCTO/b30BaTH

TeTpastuiceuHel - (C.Hs)sPb. 3To

YCCKUC CTAaHIAPTLI, PCryYIUPYOIUC KOJINYCCTBO
BELIEeCTBO AJ0OBUTOE.

BpEHBIX BEHICCTB B BBIXJIOMHBIX ra3ax TPaHC-
nopTHBIX cpeacTs: ComacHo cranaapty Evro— 6,




V PA3JIEJI MNPUPOJHBIE UICTOYHUKHU YINIEBOJOPOJOB

npumensieMomy ¢ 2015 roaa, y aBTOMOOMIS ¢ OCH3UHOBBIM JIBUTATEIIEM, MTPOEXaB-
oIero 1 KM nyTH, COCTaB BBIXJIOITHBIX I'a30B HE JTOJIKCH HpeBI)IH_[aTI) KOJIMYECCTBO 1 T
CO, 0,1 r yri1eBo10pOIOB, a OKCHJIOB a30Ta JIOJDKHO ObITh He Ooblie 0,06 I

Ilposepbme u3y4eHHoe

YeM XxapaKTepH3yeTcst Ka4yecTBO 6eH3uHa?

7| Pacnosoxure yrieBoLopo/sl B OpsiJiKe BO3PACTAHHUSI UX OKTAHOBOTO YK CIIA.
1. Tonyon
2. H-TrenTaH
3. METHUJIIUKJIOTEeKCaH
A)2,3,1 B)2,1,3 €)1,32 D)1,2,3 E)3,2,1

3| Kakoil 6eH3MH KaueCcTBeHHee, ITOJIyYeHHBIH NMPH MEepPBUYHOU NepepaboTke HePTHU WU
MOJIYYEeHHBIN NPU BTOPUYHOU mepepaboTku HedpTenpoayKToB? O6G0CHYHTE CBOU MbICIHU.

4| Bo Bpems npornecca pupopMHUHTa ITUIMKI06YTaH 0/{BEPraeTcs peaklusM U30MepH3a-
LMW U JIeTHPUPOBAHUS, U B Pe3yJIbTaTe 3TOro IoJydyaeTcss 6eH30J1. CocTaBbTe ypaBHe-
HUSA COOTBETCTBYIOIMX peaKIH.

Yrto Takoe ctaHZapThl Evro - 67 HcnoJsib3yss UHTEpHET-pecypchl, HAWAUTE U BbISICHUTE,
KaKOM CTaHAapT NPUMeHseTCs B Halllel CTPaHe.

6| ABTOMOGUJb ABIKEeTCA Mo MapupyTy baky-I'asax co cpesneit ckopocTbio 80 kM/4ac. 3a
6 4acoB e3/bl B €ro BBIXJIONHBIX rasax Obw1o o6HapyxeHo CO maccoét 500 r. Kak BbI
JlyMaeTe, COOTBETCTBYeT JIM 3TO cTaHzAapTy Evro - 67

Tema 5.5. Kamennsrit yroJib M €ero nepepaéorka

Kamennslit yroias — TBEpioe TOIIMBO OPraHUYECKOTO MPOUCXOXKJeHHA. B mpu-
pojie 3a1acoB KAMEHHOTO yIist Oosblie, 4eM 3arnacoB HeTu. OCHOBHBIM MPOLIECCOM
TIOTY4EHUs YIIIEBOJJOPOIOB U3 KAMEHHOTI'O YIVISI SIBJISIETCS MTPOIIECC KOKCOBAHUS KAMEH-
HOTO yris. B 310 Bpems npou3BoaaT NUposn3 KaMeHHOTo yriist ipu Temreparype 1000
—1200°C. I1pu KOKCOBaHMU KaMEHHOTO YIVIsI MOITY4at0TCsl HEKOTOPBIE TTPOYKTEL:

ITpoyKThl KOKCOBAHUS
KaMEHHOTO yIJIsi

Bonnsiii pactBop
aMMHUaKa

KaMeHHOyFOHBHaﬂ

Koxkc
cMoJa

‘ KoxkcoBbsrii ra3

OcHoBHOM COCTaBHoﬁ HACTEIO KOKca siBIsietTes yriepos (6omnee 96%). KokcoBanue
KaMEHHOTO yIVIsl OCYIIECTBISIETCS B KOKCOBBIX TNevax. KokcoBas meub — 3TO
METAJUIMYCCKasd KaMepa, BHYTPCHHNUE CTCHDbI KOTOpOﬁ BBICTPOCHBI U3 OTHCYIIOPHOI'O
Marepuana. B neub 3arpyxaior 20 TOHH KaMEHHOTO YIS U B Tedenue 14—15 gacos
HarpeBatoT kamepy. M3 1 tonns! yrg nomydatot 750-800 Kr kokca.

Bo BpeMsi KOKCOBRAHMSI MPOUCXOAAT MPOLIECCHl IEPBUYHBIX U BTOPUYHBIX IIpe-
BpalleHni. BO BpeMs MEepBHYHBIX MPEBpAIICHUN IMOIyYaeTcsi CMECh ra30B. 3areM
00pasyroTesTiapbl KAMEHHOYTOJBHBIH CMOJIBI U KOKC.



KaMeHHBI# yroJib 1 ero nepepadorka

3arpy3ouHble razoc60pHUK
OTBepCTHs HpoyKTH
KOHAEeHCaun

KaMephbl JJIst
KOKCOBaHHS

%

/

7

7

7 N ;\

A N 1\ Kamepa

rOpeHUst

pereHepaTopbl /Jis HarpeBaHus] KaMeHHBbIH

rasa ¥4 Bo3ayxa yroab

IIpu BTOpMYHBIX NPEBPAILICHUSIX MPOTEKa-
0T CJICYIOLINE TTPOLECCHI:

— KPCKIHT aJIKaHOB, Kokc ucnoab3yemcst npu noay-

— HOJIMMEPHU3ATIHS AIIKCHOB, yeHuu @ocgopa, kpemHus, kKapbuoa

— ACTUIPUPOBAHUC TUKIIOATIKAHOB; Ka/abyusi, 8 npou3sodcmee uyzyHa.

— KOHJACHCAIUA apOMaTuidCCKuX YIJICBOIAO-
pozoB (nmonydeHue GpeHona, HapTaaTuHa | Jp.).

ITocne OTACJICHHUA MNOJIYUYCHHOTI'O KOKCa O6paSOBaBH.II/IeC$I JICTYYHUC KOMIIOHCHTBIL
(KOKCOBLIﬁ ra3) OXJIAXKAAKTCA. B mponecce KOHACHCAINN oﬁpasyeTCﬂ KaMCEHHOYTOJIb-
Hada CMoOJ1a. HpI/I 9TOM IIPOLECCE KOHACHCHUPYIOTCA PAA BCIICCTB: aMMUAK, OEH30JI U
€Tr0 roOMOJIOTH, BOAOPOA, OKCUBI YITICpOAAd, METAH, OTHJICH U ApYyTruc.

Ipu nporycKaHWU Ta30BOM CMECH Yepe3 PacTBOpP CEPHOM KHUCIIOThI aMMHUAK MO-
miomaercs. [TonydeHHbI B pe3ysbTaTe peakiluy CYIb(paT aMMOHHS UCTIOIb3YETCs B
Kau€CTBC y,[[06peHI/I$I. 3areM oT KaMeHHoyFOHLHOﬁ CMOJIBI OTACIACTCA O€eH301II.

B cocraB KokcoBOro rasa BXOAUT BOAOPOA, MCTAH, OKCHUJBI YITICPOAA U PA3HbIE
r33006pa3HI>Ie YIIICBOAOPOABI. KoxkcoBelii ra3 MIPUMCHACTCA KaK TOIUIMBO U KaK CLIpLé
B XUMHYECKOH MIPOMBIIIIJICHHOCTH.

OZ[HI/IM U3 CII0CO00B Hepepa60TKI/I KaMCHHOTI'O YIUIA SABJIACTCA €TI0 THAPHUPOBAHUC.
B IpoHeCcce ruIprupoBaHrs KAMEHHOT'O YITIA OPraHu4YCCKHUE BEUIECTBA, HAXOAAIIHUCCS
B COCTaBC TOIUIMBA, IIPECBPALIAOTCA B JKUAKUC IIPOAYKTBI. 9toT MMPOLECC IPOTCKACT B
MMPpUCYTCTBUU KaTajanu3aropa, Ipu TOBBIIIIEHHON TEMIIEPATYypPE U JaBJICHUN.

Cwmech YTIIEBOAOPOAOB, MTOJYYCHHBIX BO BpEM:A IMTPOLECCaA, UCIIOJIB3YIOT B KAYCCTBC
MOTOPHOTI'O TOILIMBA.

Ilpogepbme u3zyueHHoe

1 Yro Bel HOHUMaeETe, KOT/Jja FTOBOPAT 0/, KOKCOBaHUEM KaMeHHOro yrisa?

2 | Kakue npoAyKTbl B OCHOBHOM MOJIy4alOT NPU KOKCOBAaHUM KaMeHHOTI0 yris?

3, I'’ie B OCHOBHOM PUMeEHAETCS KOKC, II0JIy9YeHHBIN B Tpoliecce KOKCOBaHUA?

4 ; Kax MOXXHO MMOJIy4UTh MOTOPHOE TOIUIMBO U3 KaMeHHOTr0 yrisa? O60CHYHTEe CBOM MBIC/IH.
OxapakTepu3yiTe sTallbl IepBUYHBIX U BTOPUYHBIX IPeBpallieHUH B poljecce KOKCOBAHUS.

6] Kakue opraHuvecKkue BellecTBa MOXKHO MOJIyYUTb U3 KOKCOBOTO rasa, 3Has, YTO B €ro

coctaB BxozAT Hsp, CHy, CO, C;H4? O6ocHy#Te CBOM OTBET, HAalMcaB YpaBHEHHsI COOTBETCTBY-
IOLIUX peakLuil.




TEPMUHBI U XUMHNYECKHE INOHATHUSA

TEPMUWHBI U XUMHWYECKHUE IOHATHUA

A
MPOAYKT 3aMELLEHUs] aT0OMa BOJIOPOJia aTOMOM TajioreHa B
AJIKHJITAJI0TeHUT POy P
MOJIEKYJIE aJIKaHa
AJIKHIIHpOBaHHE BBEJICHUC AJIKWJIBHOTO pauKaia B OCH30JIbHOC KOJIBIO

AJKHI paguKal

YacTuIla, OTyYCHHAsI OTIICIUICHUEM OJJHOrO aTOMa BOIOPO-
na B mojekyne ankana (C,Ha,.1—)

Apen

LUKJINYECKUE YIIIeBOAOPObI ¢ 001iei hopmynoit C,Ha,

ApuJ1 pagukan

YgacTuia, oopa3oBaHHas TPH OTHICIUICHWH OTHOTO aTroMa
BOZIOpPOAA OT OEH30JIBHOTO KOJIbITA

AnerunjieH TIepBbId npezacTaBuTess amkuHoB (C,H,)
b
Benzoa TIEPBBIH MPEICTAaBUTENb APOMATHIECKHUX YITIEBOJOPOIOB

ben3oiinas kucjiora

TIepBBIi pesicTaBuTenb apoMarnieckux kucnot (CsHsCOOH)

BensosibHoe s1po
(0eH30JIbHOE KOJIBIIO)

IMKJI, COCTOSIINI U3 IIIECTH aTOMOB yIIIEpozia U o01eit
TT-CUCTEMbI

BoJorHblii ras

CMeCh I'a30B, COCTOSIIIAsi B OCHOBHOM M3 METaHa,
o0pa3zoBaHHasi B pe3yJIbTare pa3jioyKeHHs OCTATKOB
PaCTUTENBHBIX U JKMBOTHBIX OPraHU3MOB

Bpomuas Boaa

pacTBOp 6poma B BOJIE, UCTIONB3YETCS KAK PEAKTHB IS
OTIPEJICTICHUSI HETIPEIETIbHBIX YIIIEPOIOPOAOB

Byraauen —
CTHPOJIBHBIN KaydyK

TIPOAYKT COITOJIMMEPU3AINN JTUBUHWIA U BHHHJIOEH30J1a

B

BuHuiabHbIH paguKas

YacTHIIA, OJyYeHHAsl OTIIEIICHHEM OJIHOTO aroma
Bomopoza ot Monekyisl atiieHa (CH,=CH,)

BunmHaabHbII
JIUTAJIOTeHAJIKAH

JIATAJIOTEHOIPOM3BOJHOE aJIKaHa, B KOTOPOM aTOMBI TAJIOTCHA
HaXOIIATCS TIPH COCEIHUX aToMax yriiepona

BropuuHsblii atom

aToM yIIepo/a, COCANHEHHbIN € BYMs aTOMaMH YIIIEpozaa

yrjiepona
Bropuunblii YacTHUIIa, OTYYCHHAs OTIICTICHHEM OTHOTO aTOMa BOJIO-
OyTHJI0BBIH pajKa poZia OT BTOPUYHOTO aToMa yIiepojia MOJIeKYJIbl H-OyTaHa
Bynakanusanus peéakuus Kayuyka ¢ cepoi
r

TI'eomeTrpuueckas TOJIOKEHNE 3aMECTUTEJICH MO OTHOIICHHUIO K TIJIOCKOCTH
H30Mepusi T-CBASHU

00paszoBaHue opOHUTaIel ¢ OMUHAKOBON (DOPMOM 1 DHEPrUEH
TI'ubpupmzanus P P Gop P

13 opOuTanel pa3mMIHON KOMOMHAIIN

I'upparanus

MPUCOCANHCHUC MOJICKYJIbI BOABI K BEIICCTBY




TEPMUHBI U XUMHWYECKHUE ITOHATHUA

I'mnpupoBanue MIPUCOCTMHEHNE BOIOPOa K OPTAaHUIECKIM BEIIeCTBAM
PEaKIIy MOJTHOTO OKUCIICHHS, KOTOPEIE IPOTEKAIOT C
T'openue
BEIJICIICHUEM CBETA U TeIra
I'padpuueckas MTOKA3bIBACT COCTAB MOJICKYJIBI TIPU TIOMOIIIH XUMUYIECKHIX
popmyaa 3HAKOB U CBA3EH
T'ynpon TBEPABIN OCTAaTOK MOCIIE BAKYYMHOM AUCTHIUISIIIMU Ma3yTa
A
HeruapupoBanue OTIICIJICHNE BOIOPO/IA OT MOJICKYIT OPIraHUUECKHX COSIMHEHHI
JeruaporajoreHu- OTIIEIUICHNE aTOMOB BOJIOPO/ia U rajloreHa 0T MOJICKYIT
poBaHue OpPraHMYeCKHUX COEJNHEHUMH
JAuBunHMI HUCTOpUYECKOC Ha3BaHUe OyTanueHa-1,3

n

N300yTHI-paguKa

HacTullia, moJIy4€HHast OTHICINICHUEM OJHOT'O aTOMa BOAOpOda
OT NEPBUYHOTO aTOMaA YIJI€poJaa MOJICKYJIbI I/I306yTaHa

H3onupoBaHHbIe aTOMBI YIJIepo/ia IPU TBOMHOM CBSI3M Pa3/IeICHBI JABYMS U
AJIKaIHEHbI OoJiee OZIMHAPHBIMHU CBSI3SIMU
peaKIuy, IPH KOTOPHIX HE MEHSETCS KOJIHMYeCTBEHHBIN
H3omepuzanus U Ka4eCTBEHHBIIl COCTAB, OAHAKO IPOMCXONUT U3MEHCHUE
CTPYKTYpbI BeIlIeCTBA
H3onpen HCTOpHYECKOe Ha3zBaHHWE 2-MeTwiOyTaaneHa -1,3

H3onponuni-paaukan

HacTula, moJIy4eHHas OTHICIJIICHUEM OJHOT'O aTOMa BOAOpOJa
OT BTOPUYHOI'O aTOMa YIJIEpoaa B MOJICKYJIC IIPpOIIaHa

K

OpraHnveCKas 4acTtuia, B COCTaBe KOTOpOfI HaXOqUTCA

KapoOoanuon 9
OTPHUIIATENBHO 3aPSHKEHHBIN aToM yriiepojia
OpraHMYEeCKasl YaCTHIA, B COCTABE KOTOPOU HAXOIUTCSI

Kap6oxkarnon P T P
TOJIOKHUTENBHO 3aPSHKEHHBIN aTOM YIiiepo/a

Kayuyxk [POJYKT TIONUMEPU3AIINY ATKAJUECHOB

KauecTBennas peaxkumust

peakuus ONpEeaACICHN BECIICCTBA

KonblorupoBanHble | aTOMBI yIIIeposia IIpH TBOWHOM CBA3N pa3eieHE! OTHON
aJIKa/IHeHbI OZIMHAPHOH CBSI3bI0
Kymoun HCTOPUUYECKOE Ha3BAHUE N30IPOTIMIOCH30IIa
KymyJjaupoBannbie y aJIKaJMEeHOB 3TOTO THTIA IBE IBOWHBIC CBSI3M HAXOIATCS Y
aJIKa AU eHbI OIHOTO‘aToMa yIaeposa

M
Masyr Tspkénas Gppakius, MoIydeHHAs TPU TTEPBUIHON

JTUCTIIUTAANA HeTH

Me:kknaccoBast M30MEpHsI MEK/1Y BEIIECTBAMH, OTHOCSIIIMMCS K pa3HbIM
u3oMepus KjiaccaM
Metan nepBbli peacraBurels ankanos (CHy)




TEPMHUHBI U XUMHNYECKHUE INOHATHUSA

MeTta-noJio:keHHe

B OEH30JIbHOM KOJIbIIC 3aMCCTUTCIIN HAXOOATCS B 1,3 -ITOJIOKCHHU

MeTtunneHoBasi rpynna

—CH, — rpymma

MeTui10BbIi paguKa

YaCcTHILIA, MOJTyYSHHAs! OTLICTUIEHHEM OJTHOTO aroMa
BOIOpoza oT MoJiekysbl MetaHa (CH;—)

HHU3KOMOJIEKYJISIPHBIE BEIIECTBA, U3 KOTOPBIX CHHTE3UPYIOT

Monomep
TIOJIMEPBI
H
Hepa3zserBiennoe CTPOEHHE, COCTOsAIIEE U3 MOCIEN0BATEIBHO COCANHEHHBIX
cTpoeHHue aTOMOB yIviepoJa
Hyxieopuiabnas
OTpHILIATENIFHO 3apsDKeHHAs YacTHa (Harpumep, Bro)
4acTULa
(0]
Ouedunsbl HCTOPHUYECKOE Ha3BAHUE AIKCHOB

OpTo-noJioxkeHue

B OCH30JIBHOM KOJIBIIC 3aMECTUTCIIN HAXOOATCA B 1,2-HOJIO)KCHI/II/I

I

ITapa-nonoxkenue

B OCH30JIbBHOM KOJIbLIC 3aMECCTUTCIIN HAXOAATCA B 1,4- TIOJIOKCHUHN

IHepBuynbIii aToM
yriiepoaa

OJUH aToOM YyIjiepoJia COCANMHCH C OJHUM aTOM YyTIliepoda

IlepmaHranar kanaus

BOJHBIN pacTBOop KMnO,, sBIsieTcs peakTHuBOM Ipu
OIIpe/IeTICHUH HETIPEIEIbHBIX YITIEBOJOPOIOB

Ionu>THIEH

MIPOIYKT PEAKIINU ONUMEPHU3ALIUH STHIICHA

IponunoBbIi
(H-TpoNMJI) paguKaI

YaCTHIIA, MOTyYCHHAs OTIICIUIEHUEM OTHOTO aroMa
BOJIOPOJia OT NMEPBUYHOTO aTOMA YIIIEPOa B MOJIEKYJIE
IporaHa

P

YacTHIA, UMEIOIAas Ha MTOCIIEIHEM DIIEKTPOHHOM CJI0e
Pagukan 1, N p

OJIMH HECTapeHHBIN ANEKTPOH
PasBeTBiIeHHOE CTPOEHHUE, COCTOSIILIEE U3 IVIABHOM LIeIH U
CTpoeHue MIPUCOCTUHECHHBIX K HeH panKajIoB

MPOLIECC PA3JIOKEHHUSI OJTHOFO CIIOKHOIO BEIIECTBA Ha
Pasznoxenne P P

HCCKOJIBKO HOBBIX BCIIECTB

Peakuus Bropua

MOJTyYCHHE aJIKaHOB [P PEaKIiy aJKHITaJIOTCHUIOB C
akTBHBIMHU MeTaymamu (Na, K)

Peakuusa KonoBajoBa

peaKkuurs aJikaHOB € a30THOM KHUCIIOTOU

Peaxknusa Ky4deposa

peaKkuug ruaparainiy aJJIKUWHOB

Pe3una

9IACTUYHBIN MaTepHual, NOIyUYCHHBIN IPU PEaKIINU KaydyKa
c cepou

PexTuduxannonnasn
KOJIOHHA

YCTPOHCTBO ISl TUCTHIUISIMN HeDTH




TEPMUHBI U XUMHWYECKHE INOHATHUA

C

Curma-cBsizb

CBsI3b, 00pa30BaHHAs MIEPEKPHIBAHUCM DJICKTPOHHBIX OpOH-
Tajei BAOJb IPSMOM, COSAUHSIONIEH IEHTPBI aTOMOB

peaKiyd nmoJIMmmMepusaliuu, rnpoTeKaroas mpu y4acTum AByxX

Cononmmepusanus

Pa3HbIX MOHOMEPOB
Crupon apoOMaTHUYECKOe COCANHEHUE, COCTOsIee U3 (PEHUIBHOTO U

p BUHMIBHOTO paaukaioB (CgHg)
T

Terpayipuueckoe

MPOCTPAHCTBEHHOE CTPOCHUE aJIKAaHOB
CcTpoeHue
Tosayon HUCTOPUIECKOE HA3BaHUE METIIIOCH30JIa

Tpanc-uzomep

H30MCP, B KOTOPOM OJAMHAKOBBIC 3aMECTUTCIIN HAXOAATCA
110 pa3HbIC CTOPOHBI IIJIOCKOCTHU TT-CBA3U

TpernuHblil aToM
yriepoaa

aToM yrjiepozaa, CBSI3aHHBIN C TpEMs aTOMaMU yTiepoaa

TpernyHbIii
OyTHJIOBBII paguKal

YaCTHIIA, IOTyYCHHAs OTIICIICHHEM OHOTO aToMa
BOZIOPOJIA OT TPETUYHOI'O aTOMa yIJIepo/a B MOJICKYJIe
n3o0yTaHa

TpuBuanbHoe o
HUCTOPHUYECKOE HA3BaHUE OPraHUYECKUX COEINHEHHI
Ha3BaHHUe
Y
YrnoBoe HanpsizKeHHe | OTKJIOHEHUS BAJICHTHBIX YITIOB B MOJIEKYyIax
(nanpsikenne baiiepa) | nukinoankaHoB
()

DpeoH

CMECh TAJIOTeHONIPOM3BOIHBIX, B OCHOBHOM METaHa 1
stana (Harrpumep, CF;CI)

1

Hennas peakuus

LETIb TTOCJIE/IOBATENBHBIX PEAKINH, KOTIa Kakaask PeaKiys
SIBIISIETCS. IPUUMHOM MTOCIENYIOIIEN peaKkiiuu

Huc-n3omep

U30MEp, B KOTOPOM OJJHHAKOBBIC 3aMECTUTEITH HAXOISATCS
10 OJJHY CTOPOHY IUIOCKOCTHU T-CBSI3H

q

YerBepTHYHBbIH aTOM
yriepoaa

aToOM YIJIEpOZa, COSAMHEHHBIN C 9eTHIPEMS aTOMaMH
yriepoza

9
I6ouuT TBEpP/IbIi, HEVIACTHYHbBIN MaTepHuall, oJdy4aeMbli
BYJIKaHM3AIMEH KaydyKa
SuekTpoduibHas .
TIOJIOKUTEIBHO 3apshKeHHast yacTuiia (Harmpumep, H)
yacTuna
ITHIICHIIMKOIE MIEPBBII IPEACTABUTEID JIBYXaTOMHBIX CIIUPTOB
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