denepanbHOE TOCYAAPCTBEHHOE OIO/IPKETHOE 00pa30BaTEIIbHOE YUPEIKICHUE
BBICIIICTO 06paBOBaHI/I}I
«KAJIMHUHI PAJICKUH TOCYJJAPCTBEHHBIN TEXHUYECKUIA
YHUBEPCUTET»

I'. E. Crenanuosa, H. I1. Hedenosa, b. FO. BopoTHukon

OPITAHMYECKAS XUMUA

VY4eOHO-MeToInYeCKOe MOCOOME O U3YUYEHUIO TUCHUILTMHBI ISl CTYIEHTOB,
oOyuaromuxcs B 0akajgaBpHare Mo HalpaBJICHUIO TOATOTOBKH
19.03. 03 ITpoayKThl MUTAHUS )KUBOTHOT'O TPOUCXOKICHUS

Kanununrpan
UznareasctBo PI'BOY BO «KI'TY»
2022



YK 547 (076)
Penenzenr

KaHIUIaT TEXHHYECKUX HayK, no1eHT Kadeapsl xumun ®I'BOY BO «KI'TY»
BopoOses B. U.

CremanuoBa, I'. E.

Opranuueckass XUMUA: y4e0.-METOJUYECKOE IMMOCOOME TI0  HM3YYEHHIO
JUCLMILTAHBI IS CTY. 00ydJaromuxcs B OakasaBpuate Mo HarnpaBiICHHUIO MOATOTOBKH
19.03.03 IIpoayKkThl mUTaAHUS KUBOTHOTO MTPOUCXOKIACHUS / I'.E.
Crenannosa, H. I1. Hedenona, b. FO. Bopotuukos. — Kanununrpan: U3a-so ®I'6OY
BO «KI'TVY», 2022. - 76 c.

B yge6HO-MeTOIuYeCcKOM MMOCOOHH TT0 U3YUSHUIO JUCIUIUIMHBI « OpraHndeckas
XUMUS»  TPEACTABICHBI  y4eOHO-METOJMYECKHE MaTepuajabl 10  OCBOCHHIO
JIEKITMOHHOTO Kypca, BKIIOUYAROIIUH TTOAPOOHBIHN TIJIaH JCKIMHA M0 KaXI0M n3ydaeMoin
TeMe, BOMIPOCHI JJIi CaMOINPOBEPKH, CIHCOK Yy4eOHOW JIUTEepaTyphbl, OTPa’KCHBI
PEKOMEHIAIIMY TIO BBIMIOJHEHWIO KOHTPOJBHOW pabOThI, BapHAHTHl KOHTPOIHHOM
paboThI, BOIPOCHI AJIT CAMOKOHTPOJIS, CIIUCOK yU4eOHOM JINTepaTyphl AJI HATIPABJICHUS
noarotoBku 19.03.03 TIpoaykTel mUTaHHS KUBOTHOTO MPOUCXOXKICHUS, (HOPMBI
00y4eHus OuHas, 3a09Hasl.

Tabun. 3, cnucok auT. — 13 HauMeHOBaHMIA.

YuebHoe mocoOue paccMOTPEHO M PEKOMEHJO0BAHO K H3JaHUI0 Kadempoit
xumun 20 utonst 2022 r., mporokon Ne 10

VYyebHo-meToanueckoe mocoOue 1Mo M3yuyeHUIo JUCHUILIMHBI PEKOMEHI0BAaHO K
M3aHUI0 B KAuyeCTBE JIOKAJIBHOIO DJIGKTPOHHOTO METOJUYECKOTO Marepuala
METOAUYECKON KOMHUCCUENH MHCTUTYTA arpOMHKEHEpHUH U nuileBbix cucteM OI'bOY
BO «Kanmununarpaackuii TocynapCcTBEHHBIM TeXHHUYECKH yHuBepcuteT» 30 HIOHS
2022 r., mpotokoi Ne 8

VJIK 547 (076)

© denepalibHOE TOCYAAPCTBEHHOE

010 KEeTHOE 00pa3oBaTeIbHOE
yUpEKIEHUE BBICHIET0 00pa30BaHuUs
«KaIMHUHIpaaCKuid TOCYIapCTBEHHBIN
TEXHUYECKUI YHUBEpPCUTET», 2022 T.

© Crenannosna I'. E., Hedenona H. II.,
Bopotnukos b. 10., 2022 r.



OI'/TABJIEHHUE

BBEJIEHHE........ccciiiiiiiiiiiiiniiiiiiiiieiiiiieiiiiiecinicnrcnscsnccnssnnns 4
1. COAEP’) KAHME TEM JUCUHUIIJIMHBI U METOJNYECKHUE
YKA3AHUS IO UX U3YUEHHIO......c.ccvviiiiiiiiiiiiiiiiiiiiiiieiiiiecnnes 7
Tewma 1.1. BBenenue. Hekotopble TeOpeTUYECKHE TPEACTABICHUS
1 30]0) 020700 (S0 4017 540171 SR 9
TeMa 1.2, ATIKAHBI. . ... eutttt ettt 12
TeMa 1.3, AJIKEHBI. ... uttttt ettt et et e e et e eee e 14
TeMa 1.4, AJIKHHBL. ...outiit ettt e, 15
TeMa 1.5, ATKAITECHDBL. . . ..t e e e et e, 16
Tema 1.6, LIHKITOAIMKAHBL. . . ....ooitttee e ettt e eeii e e e e e eeiiee e eannns 17
TeMa 1.7, APCHBL. ...ttt ettt et e e e e 18
Tewma 1.8. 'uaApOKCUCOEIMHEHUS U UX TPOUBBOMIHBIC. . .vvneeeneeannannns.. 20
TeMa 1.9. OKCOCOCIMHEHMSL. - . .. eeee e e et e e e, 24
Tema 1.10. KapOoHOBBIE KUCIOTHI U KX TIPOUBBOTHBIC. .. .v'eeeneenennannnn. 26
Tewma 1.11. I'mapoxcukuciaotel. [ToHsITHE 00 OKCOKUCIOTAX. ...\ '\veee e 28
TeMa 112, AMBHBL. .....uvintitt et 31
Tema 1.13. AMEHOKHCITOTBL. ... ..uutnetentteentseteeteeaeeaneeaseanneanneenns 33
Tema 1.14. T'ereponuknnueckue coequHeHus. HykiaenHOBbIE KUCTOTHI... 36
TeMa 1.15. BeIKH. .....vieiii e 39
BRSVE I SRS v (5):10)1 1 S 44
Tema 117, JTHIHADBL. . ..oouviii e 50
2. METOAMYECKHUE YKA3AHHUSI 11O BBIITOJHEHUIO
KOHTPOUIBHOM PABOTDL.......ccccutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieennn. 58
2.1. Beibop BapuanTa u ohopMIICHHE KOHTPOJILHON pabOThI 58
2.2. MeTtonuyeckne yka3zaHUs MO BBIMOJTHEHHUIO 33JaHU KOHTPOJIHHON 62
0L R0 5
3. BUBJIUMOT PAOUYECKHM CIIMCOK. ........evvuneeneennennnnennnnn 64
1039 % L0072 1N D7 5 1 5 2 I 66
[Tpunoxenue 1. KOHTPOIBHBIC 3aAHUS. ... .vvenreenieeneaieeanneareannennns 66
[Tpunoxenue 2. DK3aMEHATUOHHBIE BOITPOCHL. ... euuueenneenneeanneannaannen. 71



BBEJAEHHUE

HuctunnuHa «OpraHudeckass XUMHUS» OTHOCHUTCS K MAaTeMaTHUYeCKOMY U
€CTECTBEHHOMY MOJYJII0 OCHOBHOHM TPO(EeCCHOHATLHON 0053aTeTbHON IPOrpaMMbI
OakamaBpuata mo HamnpasieHuto mnoarotoBku 19.03.03 IlpoaykTel mnuTaHus
KUBOTHOTO MPOUCXOKICHUS

[leapt0 OCBOCHMSI JTUCHUIUIMHBI SIBIIsieTCS (OPMHPOBAHHUE COBPEMEHHBIX
3HAHWM, YMEHUM W HABBIKOB II0 OPTraHUYECKOM XWMHUHU I HUCIOJb30BAHUSA IIPU
pereHnn mpohecCHOHANBHBIX 3a71a4.

3amaun u3ydeHus JUCITUTUTHHBI

-  UW3y4YeHUE TMPUHLUIOB KIacCU(PUKAIMKM, HOMEHKJIATYphl, CIOCOOOB
MOJIYYEHHUSI, B3AUMOCBSI3U MEXKy CBOMCTBAMH, CTPOCHUEM U 00JIaCTIMU MPUMEHEHUS
OpraHUYECKHUX BEIECTB;

- TIpUOOpPETEHUE HABBIKOB IMPOBEACHHUS SKCIEPHUMEHTAIBHBIX HCCICAOBAHUM,
aHajM3a TOJYYEHHBIX PE3yJbTaTOB M 0e€30MacHOM paboThl B J1abOpaToOpHUH
OpraHUYEeCKON XUMUU;

- (opMupoBaHuEe 0a30BbIX 3HAHWUN, YMEHUN W HABBIKOB JJIsi MPAKTUYECKOTO
penieHus npodeccCuoHaIbHbIX 3a7a4.

[Ipn peammzanuu AUCTUIUIMHBL «OpraHudeckas XUMHUS» OpPTaHU3YeTCs
NpakTU4YecKas  MOJATOTOBKAa  IyTeM  NpOBEJIEHUS  J1abopaTOpHBIX  padoT,
peIyCMaTPUBAIOIINX Y4ACTHE 00YUAIOUTUXCS B BBHITTOJIHEHUH OT/CJIBHBIX JIEMEHTOB
paboT, CBsA3aHHBIX ¢ OyAyiel npodecCuOHANTBHOUN AeSITEILHOCTHIO.

B pe3ynbraTte nzydeHus IUCHUIUIMHBI CTYJIEHT JOJKEH

- 3HaATh: MPUHLUIBI KJacCU(PUKAIMA, HOMEHKJIATYpPy, CTPOCHHUE U CBOMNCTBA
OCHOBHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUH; KIAaCCHU(PUKAIMIO OPTraHUuYECKUX
peaKInii; OCHOBHBIE METOJIbI CHHTE3a OPTaHUYECKUX COSTUHEHUM;

- YMETh: UCIOJIb30BaTh 0A30BbIC 3HAHUSI CBOMCTB OpPraHWYECKUX BEILECTB B
J1a00paTOPHOM U MPOU3BOJICTBEHHOMN MTPAKTUKE;

- BJIQJIETh. METO/JaMH OIIEHKH CBOMCTB MHIIEBOTO CHIPHS, MPOAYKTOB IMUTAHUS
Ha OCHOBE HCIIOJIb30BaHUsI (PYHIaMEHTAJIbHBIX 3HAHUN B 00JIACTH OPTaHMYECKOU
XUMUU; TIpaBuIamMu 06e30macHor paboThl B XUMHUYECKOH Tab0paTOpuHu.

CryneHtam oO4HOW U 3a04HOM (opM OOy4YEeHHUS! CJEIyeT BBIIOJIHUTD
KOHTPOJIbHYIO Pa0OTy, BKJIIOYAIONIYIO 3aJaHUs MO OCHOBHBIM T€MaM JUCIUILIMHBI
«Opranndeckas Xxumus». Pekomernammu no ee opopMIIeHUI0, TaOIUIIHI ISl BBIOOpa
BapUAHTOB, KOHTPOJIbHBIE 3aJaHUS U METOJUYECKHE YKA3aHUS MO0 UX BBIMOJIHEHUIO
NPUBEJICHHl B  3aKIIOYUTEILHONW  YacTH  y4eOHO-METOJUYECKOTO  IOCoOus.
KonTpoapHbie paboThl JAOMKHBI OBITH MPOBEPEHBI MPENOJAaBaTeIeM W 3a4TEHBI [0
Hayasa 3K3aMEHAIIMOHHOMW CECCHUHU.



Tabnuupl a1 BeIOOpa BapuaHTa, KOHTPOJIbHBIE 3a/JaHUS U METOAUYECKUE
yKa3aHus 110 UX BBIIOJIHEHHUIO IPUBEICHBI B 3aKIFOUUTEILHON YaCTH JAHHOTO y4eOHO-
METOJUYECKOIrO TOCOOUS.

HenpeMeHHBIM yCIOBHEM YCIIEUTHOTO YCBOSHUS AUCHUILTUHBI « OpraHndeckas
XUMHS» SIBIISIETCSl BBITMOJIHEHHE J1a00paTOPHOTO MPAaKTUKyMa, (OPMHUPYIOLIETO Yy
CTYZCHTOB HAaBBbIKM U YMEHUSI HAyUYHOTO SKCIEPUMEHTUPOBAHUS, UCCIIEI0BATEIbCKUN
noaxoJ K wu3ydeHuro TeMbl. [lepedeHp M copaepxkaHue JabOpaTOPHBIX padoT
OPUBOIATCS B Y4eOHO-METOAMYECKOM IMOCOOMHU MO BBHIMOJIHEHUIO Ja00paTOPHBIX
pabor.

[TpomexyTouHas arTecTalysi MPOBOJUTCS B BHJE SK3aMEHa, K KOTOPOMY
JOIYCKAIOTCS CTYJIEHThI, OCBOMBILKE TEMbl Kypca, BBIIIOJHUBIINE J1a0OpaTOpPHBIE
paboThl U UMEIOIIME MOJIOKUTENBHBIE OIIEHKU M0 TEKYyIIEH YCIeBaeMOCTH. JK3aMeH
MPOBOAMTCA IO IK3aMEHAIMOHHBIM OmiietaM. Kaxaprii OUneT conep>KuT BOMPOCH B
(GopMyITUPOBKE, COOTBETCTBYIOLIEH COMEp)KaHWI0O TeM pabodeil MmporpamMmebl.
DK3aMeHaIMOHHBIE BOIIPOCHI pa3MelIeHbl B IPUJIOKEeHUH 1aHHoro Y MIL.

[TonroroBka K 53K3aMEHy MpeaycMaTpUBAaeT H3yuyeHUE OO0YyYaroIUMHUCS
TEOPETUUECKOI0 MaTepurasa 1o BOpocaM TEMbI

K cmaue sk3ameHa OMyCKalOTCS CTYJAEHTHI, BBIOJHUBIINE WU 3al[UTHBIINE
nabopaTopHble W KOHTPOJbHBIE paboThl. [lepedeHp 3K3aMEHAIMOHHBIX BOMPOCOB
npuBeJieH B pazzaene «[Ipunoxenus.

OK3aMEHAIlMOHHAsl OIICHKA BBICTABJSIIOTCS MO  pe3yjbTaTaM  TeKyllel
yCTIeBaeMOCTH (TEOPETHUYECKHE OIMPOCHI, 3alluTa Ja0OPaTOPHBIX M KOHTPOJIBHBIX
paboT) WM MO pe3yJbTaTaM cJladd 2K3aMeHa MO JK3aMEHAIIMOHHBIM OHuJIeTaM.
OcHOBOI1 AJ14 OTIpeieNIeHHs] OLIEHKU Ha K3aMEHE CIIY>)KHT YPOBEHb YCBOEHUS y4€OHOTO
Mmatepuaia (tadm. 1).

YHuBepcaibHas cCCTeMa OLIEHUBAHUS Pe3yJIbTaTOB O0yUEHUs BKIIIOYAET B CEOsI
CUCTEeMBl  OILEHOK: 1)  «OTIHMYHO»,  «XOpOIIO»,  «YAOBIETBOPUTEIHLHOM,
«HEYIOBJIIETBOPUTEIBHO»; 2) «3auTeHO», «HE 3aureHo»; 3) 100-0amibHyIO
(IpOLICHTHYIO) CUCTEMY W TPAaBHJIO IEPEBOJIa OLIEHOK B MATHOAUIBHYIO CHCTEMY
(Tabm. 1).

Ta6muma 1. Cucrema OLIEHOK U KPUTEPUHU BBICTABJICHUS OIEHKHU

2 3 4 5

Cuerema 0-40 % 41-60 % 61-80 % 81-100 %

OLICHOK | «HEYIOBJIETBO- | «YIOBJICTBOPH- «XOPOTIIOY COTJIMYHO»

PHUTEITBHOY TEJILHO»
«HE 3a4TEHOY «3aUTEHO»

Kpurepnii
1 OOmamaer OOmamaer OO6manaer OoOmamaer
CHUCTEMHOCTh | YAaCTUYHBIMU W | MUHUMAJIBHBIM | HA00pOM IIOJIHOTOM
u MOJTHOTA | pa3pO3HEHHBIMU | HAOOPOM 3HAHHUM,
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2 3 4 5
Cuerema 0—40 % 41-60 % 61-80 % 81-100 %
OIICHOK | «HEYJOBJIETBO- | «YIOBJIETBOPHU- | «XOPOIIO» «OTJIIMYHO»
PHUTEIBHO» TEJIBLHO»
«HE 3aYTCHO» «3a4TCHO»
Kputepuii
3HAHUM B | 3HAHUSIMH, 3HAHUMH, JIOCTaTOYHBIM | 3HAHUU 51
OTHOILIGHUH | KOTOpbIE HE | HEOOXOUMBIM | JJIst CHUCTEMHBIM
U3y4aeMbIX MOXKET Hay4HO- | JJIA CUCTEMHOIO | B3UISIIOM  HA
O0OBEKTOB KOPPEKTHO CUCTEMHOTO B3I HA | N3yYaeMblid
CBA3bIBATh B3IISI A Ha | U3y4aeMbIi 00BEKT
MEXAy  coOol | u3yuyaeMblit 00BEKT
(TOTBKO ~ HEKO- | OOBEKT
TOpbIE u3
KOTOPBIX MOKET
CBA3bIBaTh
MEXKTy coO0i)
2 Pabora c¢|He B cocrosaum | Moxker HaiTu | Moxkert MoXeT HaWTu,
uH(popMale | HaXOAUTh HEOOXOIUMYIO | HAaWTH, CHUCTEMaTU3UpPO
171 HE0OXOIUMYIO MH(}OpMAIHIO B | UHTEPIPETHP | BATh
uH(popMaIIo, | paMKax OBaTh U | He0OXOIUMYIO
00 B | IOCTABJIEHHON | CUCTEMAaTU3Hp | HHPOpPMALHIO,
COCTOSIHUU 3a1a4u OBaTh a TaKXKe
HaXOAUTh HEOOXOIUMYIO | BHIIBUTh
OTJIETIbHBIE uH(pOpPMAIINIO | HOBEIE,
(dbparMeHThI B paMKax | IOMOJIHUTEIbH
uHbopMaIUK B MIOCTABJIICHHO | ble HMCTOYHUKHU
paMKax 1 3amaumn uHdopMaIu B
IIOCTAaBJICHHOU pamMKax
3aJ1auu IMIOCTAaBJIEHHON
3a/1a4u
3.HayuHoe He MoxeT | B cocrossuum | B coctostnum | B coctosanuun
OCMBICIIEHUE | [IeJIaTh  HAY4YHO | OCYUIECTBISATh | OCYIIECTB- OCYIIECTBIISATh
U3y4aeMOro | KOPPEKTHBIX HAY4YHO JSITh CHUCTEMaTHYECK
SIBJICHUS, BBIBOJIOB U3 | KOPPEKTHBIN CUCTEeMaThyeC | Ui M Hay4dHO-
rpolecca, HMEIOIIUXCS Y | aHaJIU3 KUI U HAy4YHO | KOPPEKTHBIN
oOBbeKTa HETO CBEIECHUM, | IPEAOCTABICHH | KOPPEKTHBIM | aHAIU3
B COCTOSIHUU | OH aHanu3 MpEeI0CTaBICHH
MPOAHANIM3UPO- | UHGOPMAIIMKM | TPEIOCTABIIEH | OM
BaTh TOJIBKO HOU uHbopMaIm,
HEKOTOpbIE W3 uH(opMaIy, | BOBIEKaeT B
UMCIOIITUXCS Y BOBJIEKAET B | UCCIIEAOBAHKE
HETO CBEICHUM HCCIIENOBAHUE | HOBBIC
HOBBIE pETICBaHTHBIE




2 3 4 5
Cuerema 0—40 % 41-60 % 61-80 % 81-100 %
OIICHOK | «HEYIOBJIETBO- | «ydOBIECTBOPHU- «XOPOIIIO» «OTJIUYIHOY
PUTEIBHO TEIBHOY
«HE 3a4TCHO» «3aYTCHO»
Kputepuii
pEIIEBaHTHBIC | ITOCTABJICHHOMN
3ajJa4de 3ajJ1a4e JaHHBIC,
JIaHHBIC npeaaraet
HOBBIC
PaKypcChl
MIOCTaBJICHHOM
3aJa4u
4. OcsocHue | B cocrosiHuu | B coctosiHum | B cocrosinum | He TOJIBKO
CTaHJAPTHBIX | PELIATh TOJIBKO | PEIIATh pearb BJIAJICCT
aJITOPUTMOB (bparMeHThI IIOCTABJICHHBIE | IOCTABJIEHHBI | AJITOPUTMOM U
peLICHUS MMOCTaBJICHHOU 3aJa4u B|€ 3aJaud B | MIOHMMAaeT €ro
npodeccroHa | 3a7a4u B | COOTBETCTBHHU C | COOTBETCTBHUM | OCHOBBI, HO H
JIbHBIX 3aJ1a4 | COOTBETCTBHHU C | 3aJaHHBIM C 3aJaHHBIM | IPEAJIAraeT
3aJJaHHBIM aJTOPUTMOM aJrOpUTMOM, | HOBBIE
aJTOpPUTMOM, HE MMOHUMAET pelieHus B
OCBOMJI OCHOBBI paMkax
IPEIJI0KEHHBIN MPEJIOKEHHO | TOCTABIECHHOU
aJITOPUTM, ro aJIrOpUTMA | 3aJa4U
JIOITYCKaeT
OIOKHU

[Ipu HEOOXOAUMOCTH 151 00YUaIOIIKUXCSl MHBAIUAOB Ui o0yyatomuxcs ¢ OB3
MPEAOCTABISAECTCA JOMOJHUTENBHOE BpeMs ISl MOATOTOBKU OTBETAa C YYETOM €ro
VHIUBHUIYAJIbHBIX ICUXO0(U3HUUECKUX 0OCOOEHHOCTEH.

1. COAEP KAHUE TEM JUCHUIIVIMHBI U METOJINYECKHE
YKA3AHMUS 110 UX U3YHYEHUTIO

JleknnoHHBIN

Kypc

OPraHUYECKON XHMUHU.
TemaTuueckuil 1iaH JeKIIMOHHbBIX 3aHsATU (JI3)npencraBieH B Tadu. 2.

1o  JUCHMIIIIMHC

BKJIIOYAcCT

OCHOBHBIC

BOIIPOCHI




Ta6muma 2. O6beM (TpyA0EMKOCTh OCBOCHHS) U cojiepkanue JI13

KonunuecTBo yacoB
Homep JI3
TemMa JEeKIMOHHOTO 3aHSITHS
TEMBI OYyHas | 3a04YHas
dbopma dbopma
11 Beenenue. HGKOTOpBIeU TEOPETUYECKUE 0.25 )
MPEICTABICHUS B OPraHUIECKON XUMHH
1.2 AJKaHbBI 0,5 0,25
1.3 AJIKEHBI 0,5 0,25
1.4 AJIKUHEBI 0,5 -
15 AnKagueHbl 1,25 0,25
1.6 [{uKT0aIKaHbI 1 -
1.7 ApeHbl 2 1
1.8 ['mapokcucoeNMHEHUsI U UX TPOU3BOIHBIE 2,5 1,25
1.9 OkcocoeuHeHUS 2 1
1.10 KapOoHOBbIE KHCIIOTHI ¥ KX MPOU3BOJIHBIC 3 1,25
1.11 ['MIpOKCUKUCTIOTHI, TOHITHE 00 OKCOKHUCIIOTaxX 2,0 0,5
1.12 AMUHBI 0,5 -
1.13 AMMWHOKHUCIIOTHI 25 1,25
1.14 ['erepormknuueckue coeauHeHus. HykiaenHoOBbIE 2,5 0,25
KHCJIOTBI
1.15 benku 4 1,25
1.16 VYrieBoasl 6 2
1.17 Jlumuaet 5 15
HToro nmo gucuunivHe 36 12

[IpucTynas Kk U3y4eHHUIO KaXK10M TeMbl, 00yJaromeMycs CISAyeT 03HAKOMUTHCS
C BOIPOCAMH TEMBI ITPOTPAMMBbI JUCITUILIMHBI, TTOJYYUTh OOIee MpeICTaBIeHUE 00
yqeOHOM MaTepuaje, 3aTeM HM3YYHTh €ro IO JEKIIMOHHOMY MaTepHaly U y4eOHOM
nuteparype. Ilpu 5TOM HEOOXOIUMO YCBOWUTH TIOHSTHS U 3aKOHOMEPHOCTH,
oOpa3yrolue TEOPETUYECKYI0O OCHOBY AUCIUIUIMHBI. WX 1enb — mpoBepka u
3aKpEeIUICHHEe 3HAHWM TI0 JUCIUIUIMHE, BBIPAO0OTKA YMEHHS IOJIh30BaThCA
MOJIyYCHHBIMHA 3HAHUSMH TPU PEUICHUU YYeOHBIX M MPaKTHYECKUX 3anad. [lome3Ho
COCTaBJICHUE KOHCIEKTA.

[Ipexxne yeM NPUCTYNUTh K M3YYEHHUIO OTJIEIBHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHUM, CIENYeT O3HAKOMUTHCA C OCHOBHBIMH TEOPETUYECKUMH MOJIOKECHUSIMU
OpPraHNYECKON XUMHUHU.

Heobxoaumo ycBOWTH, YTO OpraHUYECKHE BEIIECTBA, HE3HAYMTEIHHO OTIIHU-
YalOUMecsT WIM OJWHAKOBBIE MO COCTaBy, HWMEIOT pa3jWyHbIe CBOWCTBA,
00yCTIOBJIEHHBIE, TIPEXKJE BCEro, CTpOeHHWEeM (PYHKIMOHAIbHOW TIpynmbl. B
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OpPraHUYECKON XMMUU IIUPOKO PACIPOCTPAHEHO SBJICHUE U30MEPUU U MOITOMY IS
NOHMMaHUsl CBOMICTB OPraHMYECKUX COEIMHEHUN HEOOXOAMMO NPUMEHEHUE HX
CTPYKTYPHBIX (pOPMYJI, OTpaXarolMX XUMUYECKOE CTpOeHHE MoJieKynbl. Hampumep,
dbopmyy ponriioBoro criupTa Hamo nucaTth Tak: CH3-CH2-CH2-OH.

M3ydeHne KaXAOro KOHKPETHOTO TOMOJIOTMYECKOTO pfAfa IIeecoo0pa3Ho
IPOBOJUTH B CIEAYIOIIEH MOCIEAOBATEIBHOCTU: 1) ompeneneHue psaa, CTPOCHUE
GbyHKIIMOHAIBHOM Tpymnmnbl;, 2) kiaccudukanus (BHyTpU Kiacca); 3) mzoMepus; 4)
HOMEHKJIATypa; 5) CrocoObl MOoMy4YeHus; 6) GU3NIECKUE U XUMUUECKHE CBOMCTBA; 7)
HaxO0KJIEHUE B IPUPOJE, NIPUMEHEHHE WM 3HAYEHUE.

OCHOBOIl yCHENIHOTO H3Y4YEHUs OpPraHUYECKON XUMHUHU SIBIISIETCS YCBOCHHE
IOpPEICTaBICHUN O MPUPO/IE XUMUYECKUX CBSI3€H B OPraHMYECKUX COEIMHEHUsX (G- U
T -; OPOCTHIX, IBOMHBIX U TPOMHBIX), KIACCU(DUKAIUU, U30MEPUU U HOMEHKIIATYpE
OpraHUYEeCKUX COEIMHEHHMH, THIAaX OpPraHMYEeCKUX peakiuil  (3aMelleHus,
OPUCOEIUHEHUS, OTUICTVICHUS, PA3JIO’KEHHUS U T. 1.). Y CBOUB OCHOBHBIE MOJIOKEHUS O
CTPOEHHH OPraHMYECKHUX BEIIECTB, HAYYUBIIUCH IOHUMATh CTPYKTYpHBbIE (POPMYJIbI U
TUIBl PEAKUUH, MOXXHO TMEpPEXOJIUTh K PACCMOTPEHUIO OTIEIbHBIX KIJIACCOB
OpraHnyYeckux  coenuHeHuu. Cienyer  ysICHHTb CTPOCHHME M CBOMCTBA
(YHKUMOHAIBHOW TPYIIbI, ONPEIEISIOMEd OCHOBHBIE XHMHYECKHE CBOMICTBA
JAHHOTO KJIacca COEIMHEHMH. 3HAHME CBOWCTB OpPraHUYECKUX COCAUHEHUH,
OTHOCAIIMXCS K Pa3IMYHBbIM KJIAcCaM, ITO3BOJSET YBUAETb B3aUMOCBS3b MEXKIY
OTIEIBHBIMHU KJIaccamH, T.€. JAAeT BO3MOXKHOCTb YSICHUTh CUCTEMY OPraHMYECKON
XUMUH B 1enaoM. Hanpumep, U3 yriaeBoaopo10B Yyepe3 rajloreHomporu3BOIHBIE MOKHO
HOJIYYUTh COEJUHEHUSI MHOTHX KJIACCOB.

Tema 1.1. BBeaenme. HekoTopble TeoperHMYecKHe MNpPeACTABJEHUS B
OpPraHuYecKo XUMHHU

Bonpocs! Tembl

Teopusi XUMHUUYECKOTO CTPOEHUSI OpraHuYecKnXx coenqunennii A. M. bytieposa.
Terpasapuueckas MOJEIb aTOMa yriepoaa.

DJIEKTPOHHBIE MPEACTABICHUS B OPraHUYECKOM XUMUHU. THIIBI XUMHYECKUX
cBs3eil. [Ipupona KOBaeHTHOM CBSI3H. DJIEKTPOHHOE CTPOCHHE CBA3EM: OL- U TT- CBA3H,
sp®-, sp?-, sp-ruOpumusanus. OCHOBHBIE XapaKTEPUCTUKM KOBAJICHTHOM CBS3M:
DHEprus, JIMHA, BAJIEHTHBIM YIroOJ, IOJAPHOCTE U NOJSIPU3YyeMOCTb. JlOHOpPHO-
aKIenTopHas CBA3b. BomopoaHas CBA3b.

MeToanyeckue peKOMEeHAAUH.

Ha nepBo#t Teme npenonasBaTesns ONpeeisieT MECTO AUCLHUILIMHEI B CTPYKTYPE
o0Opa3oBaTeNbHOM MpOrpaMMbl, 3HAKOMUT OOy4aloUmMxcsi C IJIAaHUPYEMbIMHU
pe3ysibTaTaMi U BO3MO>KHBIMU PUCKaMU OCBOEHUS TUCHUIUIMHEI, (POpMaMH TEKYILIETo
U TIPOMEXYTOYHOT'O KOHTPOJISL.



Brauane cnegyer O3HAKOMUTBCS C IPEIMETOM M 3aJadyaMu OpPraHUYECKOMN
xumuu. Cepbe3HOe BHUMAHUE clleAyeT OOpaTUTh HAa TEOPUIO0 XUMUUYECKOTO CTPOCHHUS,
ABJISIFOLIYIOCS.  METOJOJIOTHYECKOW OCHOBOM OPraHWYeCKOM XWUMHH, OCHOBHBIC
MOJIO’KEHHUSI KOTopoit Obln Bbickazanbl A. M. ByTiepoBsiM B 1861 1. 1 kpaTko MOTyT
OBbITH C(POPMYIIMPOBAHBI CIEAYIOLUIMM 00pa30M: CBOMCTBA BEILECTB ONPENENIAIOTCS UX
XUMUYECKUM CTPOEHHUEM, T. €. HOPAJKOM M XapaKTEPOM CBS3E€U MEXIy aTOMAMH B
MoOJIeKyJIax. XUMMUUECKOE CTPOEHUE n300paxaercsa CTpyKTypHbIMU popmynamu. [Ipu
YX HAIMCAHHUM CJIEAYET 3HATh, YTO XMMUYECKAs CBSI3b M300pa)kaeTcs OJHOM YepTOM,
COCAMHAIONIEN CBs3aHHBIE aToMbl. KoinuecTBO CBs3ed Yy KaxIOro aroma
COOTBETCTBYET BAJICHTHOCTHU 3jeMeHTa. C Leibio yrpouieHus Gopmys u300paxkeHue

HEKOTOPBIX CBSI3€H Yallle BCETO OITYCKAcCTCs, HAIIPUMEDP:
OTHUIOBBINA CIUPT

T
H (i: ? o H win H;C-CH,-OH
H H
JAumMmeTnitoBsiii a2dup
I I
H C o C H i H;C-O-CH;
I I
H H
AlleTUJIEH
H ==C—H i HC=—=CH

Bo3MmoxxHOCTE  00pa3oBaHMsI  pa3IMYHBIX CTPYKTYpP, COOTBETCTBYIOLIHUX
OTIpe/IeIEHHOMY MOJIEKYJISIPHOMY COCTaBY, OOYCIIOBJI€HA CIEAYIOUIMMHU CBOMCTBAMU
JJIEMEHTA yIJIepoJa:

1. B oprannueckux COeAMHEHUSAX aTOM YIJIepOa YEThIPEXBAIICHTEH.

2. AToMmBI yriiepoga MOTYT COEIMHATHCS B LEMN U LIUKJIbI:

\C /
\C/ \C/
/N \\
/N

3. ATOMBI yriiepoaa MOTyT ObITh CBA3aHBbl MEX]1y COOOHM U C APYTUMH aTOMaMHU

HpOCTBIMI/I nu KpaTHBIMI/I JIBOP'IHBIMH %1 TpOﬁHBIMPI CBA3sIIMU.
C C—C .—C=—C ; c—N\ ; C|?——O » —C=N

TeopH;I XUMHUYCCKOTO CTpOCHI/ISI O6’b$ICHI/IJ'Ia SABJICHUC I/ISOMepI/II/I —
CymeCTBOBaHI/IH BEIIECTB, UMCIOIIINX OI[I/IHaI(OBHﬁ Ka‘IeCTBeHHHﬁ nu I(OJ'II/I‘-IGCTBGHHBII\/JI
CcOCTaB, HO paanqHHe CBOﬁCTBa BCJICACTBHUC pa:quHoro XUMHUYCCKOTI'O CTpOCHI/IH.
TaK, B 3THUJIOBOM CHI/IpTC OJIUH aTOM BO,Z[OpO,Z[a, CBHB&HHBIﬁ C KI/ICJ'IOpOI[OM, CHOCO6CH
3aMeliaThCsl Ha HaTPUH; AUMETUJIOBBIM 3(QUp STUM CBOHMCTBOM HE o00Jagaer.
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OTUOBBIN CIUPT — XHUAKOCTb, pacTBOpHUMAas B BOJE, JUMETWIOBBIA >Qup — ras,
HEPaCTBOPUMBII B BOJIE.

3Has CTPYKTYPHYIO (GOpMYJly COETUHEHUS], JIETKO OOBSCHUTH €ro cBoiicta. U
Ha000pOT — 3Has CBOKCTBA BEIIECTBA, MOXXHO YCTAHOBUTH €r0 CTPOCHHE.

JlanpHEHUIINM 3TaroM pa3BUTHS IPEICTABICHUN O CTPOCHUM OPTaHUYECKUX
COCMHEHUN sBUJIach crepeoxumudeckas Teopust (Bant-T'odd, JleGens, 1874 r.).
CornmacHO »TOM TEOpUM BaJEHTHBIE CBSI3M aToMa YIVIEpoJa B IpPEAENIbHBIX
COCIMHEHMSIX >KUPHOIO psiia HalpaBi€Hbl K BEpUIMHAM TeTpa’japa (OTClojga H
Ha3BaHUE — TeTpadapuueckass Tteopus). CTEpPEOXMMUYECKUE MPEACTaBICHUS —
MIPEACTABICHHUS] O MPOCTPAHCTBEHHOM CTPOEHUHM MOJIEKYJI — MO3BOJIWIA OOBICHHUTH
reOMETPUUYECKYIO LIMC-TPAHC- U ONTHYECKYIO (3€PKaIbHYIO) H30MEPHUIO OPIraHUYECKUX
coeMHEeHH. [IpocTpaHCTBEHHBIE N30MEPBI IPU OJUHAKOBOM IMOPSIKE CBSA3H aTOMOB
B MOJIEKyJ€ OTJIMYAIOTCd MX pacloJoKEHUEM B TpocTpaHCTBE. B  ocHOBe
COBPEMEHHOTO OOBSICHEHUSI XMMHYECKUX SBICHHMM W B OCOOEHHOCTH B3aWMHOIO
BJIMSIHUSL aTOMOB B MOJIEKYJIE JIEKUT JIEKTPOHHAS TEOPUSL.

KBanTOoBass Teopuss Jaja  BO3MOXKHOCTb  YCTAaHOBUTh  B3aUMOCBS3b
reOMETPUUYECKOTO U AIEKTPOHHOTO CTPOEHUs MoJieKyl. Heo6xoaumo TBEp10 yCBOUTH
IOHATHE O TpEX BAaJEHTHBIX COCTOSHMAX aToMa yriepoxa (sp3-; sp? u sp-
rUOpUIU3alMi) U COOTBETCTBYIOIIMX MM THINAX CBs3e yriepona (G- M m-CBS3M,
OpocTasi, ABOWHAs, TPOWHAas), YTO OMNPEIENSAIOT KOBAJICHTHYIO CBSI3b, @ TaKXKE O
F€OMETPUYECKOM  CTPOEHMM  MOJIEKYJ  HACBIIIEHHBIX W  HEHACHIIIECHHBIX
yraeBofopoaoB. KoBalleHTHas CBSI3b MOXKET OBITh OXapaKTepr30BaHa JJIMHOMN CBS3U
(MEXBSIIEPHBIM PAaCCTOSTHUEM), HAMPABICHHOCTBIO B MPOCTPAHCTBE, BSHEPIrHen
00pa3oBaHusl, MOJSIPHOCTHIO, MOJISIPU3YEMOCTBIO.

BaxxHO 10 M3y4eHHs OTAEIBHBIX KJIACCOB IOHATH INPHUHIMIIBI HOMEHKJIATYPHI
OPraHUYECKUX COCIUHCHUN.

PannonanbHasi HOMEHKJIATypa MPUHUMAET 32 OCHOBY OJHO M3 MPOCTEUILINX

COCI[I/IHCHI/Iﬁ TOMOJIOTHYECKOr'o pAaga:
CH3_ CH =CH—CH _CH3

CHs CCl3-COOH

CUMM. METHUJIN3ONPONUIITHIICH TPUXJIOPYKCYCHAsI KMCJIOTa

[[Tupoko MPUMEHSIIOTCS paIlMOHAIbHBIE HA3BAHUS 110 PAJAUKAIY:

CH3-CH.Cl  — xmopuctsiii oatrr;  CH;=CH-CH=CH; — nuBuaMI

Hambonee  mmpoko  TpUMEHSETCS  COBPEMEHHAas  MEXIyHapOJIHas
HOMEHKJIaTypa, ocHoBaHHass Ha mnpaswiax JUPAC — MexayHapoAaHOro coro3a
TeopeTndeckoi u npukiagHon xumuun (The International Union of Pure and Applied
chemistry). OHa uCHONB3yeT MHOTHE TMOJIOKCHUSI «IKCHEBCKOW HOMEHKIIATYPhD»,
NPUHAMAIOIIEH 32 OCHOBY Yallle BCETO HAa3BaHUE YTIIEBOIOPOAA ¢ Hanbomee NTMHHON
yIJIepoaHON 1enbio. KpaTHbie CBs3M BKIIOYAIOT B TJIABHYIO Ilenb. Eciu B Mosekye

C€CTh IHMKJI, 3@ OCHOBY IIPUHHUMAIOT HI/IKJ'II/I‘IGCKI/II‘/’I YTJIEBOAOPO. Haszpanue atomMoB
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KpOME BOJIOpOJia U TPYII, HE BXOMASIIUX B IJIaBHYIO 1Ieb, 0003HAYAIOT IPEYECKUMU
YUCJIUTEIbHBIMU, UX PACIIOJIOKEHHUE B TJIABHOU 1IENH — LU pamMu. YTIIEpOIHbIE ATOMBI
OCHOBHOM 1IE€TIH HyMEPYIOT:

CH3 CH,4

4 3 |2 1
CH; — C —CH— COOH

OH

3-rusipokcu-2,3-TMMETUI0yTaHOBAsT KHCJIOTa

Jlutepatypa: [1], c. 10-51; [3], c. 16-43; [6], c. 5-42; [7], c. 19-40

Bonpocel 111 CaMOKOHTPOJISA

1. UYrto sBngercs TMpeAMETOM U3Y4YEHUs opraHudecko xumuu? Yem
O0OyCJIOBJICHO BBIJICJICHUE OPraHUYECKONM XHMHUHM B CAMOCTOSITEIBHYIO HAyYHYIO
JTUCLUILUIAHRY ?

2. CdopmynupyiiTe OCHOBHBIE TMOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS
A. M. bytneposga.

3. JlaiiTe ompeneneHne OCHOBHOMY BUAY XUMHUYECKOW CBS3H B OPraHUYECKHUX
COEIMHEHUSIX — KOBJICHTHOH (TIOJIAPHOM U HETIOJISIPHOM, G- M TT-, TPOCTOM U KPaTHOM ).

4. Kakue TUIbI THOpUIA3AIIMN BO3ZMOXKHBI JIJISl AJICKTPOHHBIX OpOUTaliel aToMa
yraepoja? OxapakTepusydTe B KaKJIOM ciydae ¢GopMy U IMPOCTPAHCTBEHHYIO Harl-
PaBIEHHOCTh ATOMHBIX OpOUTaseH.

Tema 1.2. AnkaHbl

Bonpockl Tembl

Ankanbel.  Omnpenenenue. ['omonoruueckuit  psa.  OO6mas  gopmyrna.
Howmenxknatypa. 3omepus. [lepBuuHbIi, BTOPUYHBIN, TPETUYHBIA U YE€TBEPTUYHBIN
aToMbI yriepoja. Ankuibl. Haxoxaenue B mpupoze.

[Tosryuenus: ankaHoB: U3 He(TH, TaJIOTEHONPOU3BOIHBIX MO peakuuu Bropia,
BocctaHoBiieHueM CO u CO,;, W3 HeENpeneabHBIX YIJIEBOJOPOAOB, H3 COJeH
KapOOHOBBIX KHUCJHOT. Du3nueckue CBOMCTBA. 3aKOHOMEPHOCTH HM3MEHEHHUS
(U3HUECKUX CBOWCTB B FOMOJIOTMYECKOM psAny. CTpOe€HHE U XMMUYECKUE CBOMCTBA.
PanukanbHbli  MEXaHM3M  NPEBpAICHHUS  AlIKaHOB.  Peakumu — 3aMenieHMst
(rajoreHupoBaHUE, HUTPOBAHME, CYyJIb()HUPOBAHHUE), KATATUTHUUECKOTO OKHUCICHHUS,
otuieruieHus (aeruapupoBanue). Kpekunr, nuponus. Mertas.

MeToanyecKkue peKOMeHAaumn

N3yyeHue OTHENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHHH Leaecoo0pa3Ho
HAaYMHAaTh C YIJI€BOAOPOIOB, TAK KAK OCTAJIbHBIE KJIACChl OPraHUYECKUX COEIHHEHMIM
paccMaTpUBAIOTCS KaK MPOU3BOAHBIE YIVIEBOJAOPOAOB, B MOJIEKYJaX KOTOPBIX OIWH
WJIM HECKOJIBKO aTOMOB BOJIOPO/1a 3aMEeIlIeHbl Ha ()YHKIMOHATbHBIEC TPYIIIHI.

[IpenenbHblE  YIIIEBOJOPOABI KMUPHOTO psAna (C  OTKPBITOM  LIEMbIO)
paccmarpuBaloTcs nepBbIMU.  OHHU 00pa3yloT TOMOJIOTUYECKUN psAl, MPUHIHI
MOCTPOCHHUS KOTOPOT'O HEOOXOAUMO YSICHUTD, TaK KaK OH XapaKTEPeH AJIsl BCeX IPYTruxX
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KJIAQCCOB OPTaHUYECKON XMMHUHU. [ OMOJIOTMYECKHN DAl MPEAETBbHBIX YIIE€BOJIOPOI0B
xapakrepusyerca oomeil gopmynoir ChHanso. CocenHue ujaeHsl TOMOJOTHYECKOTO
psaga oTauyaroTcs Apyr oT Apyra rpynmoi -CHa-, Ha3piBaeMON TOMOJIOTHYECcKOM
pa3HOCThIO. YJEeHBI TOMOJIOTMUECKOTO psiia MUMEIOT MO0J00HBIE XHWMUYECKHE U
3aKOHOMEpPHO  M3MeHsIumecss  ¢usudeckue  coiictBa. [l mpeaesibHbIX
YIJIEBOJIOPOJIOB  XapaKTepHa CTPYKTypHas wu3omepus. Jlnsg  HauMEHOBaHUS
NPEAEIbHBIX YIJIIEBOAOPOJAOB HCIOJIB3YIOTCS CHUCTEMAaTHYECKHE W PALMOHAIbHBIC
Ha3BaHUs.

[Ipuctymass Kk W3y4YEeHUIO XUMHUYECKHUX CBOWMCTB, HEOOXOAMMO, HCXOS W3
0COOEHHOCTEN CTPOEHHUS COEIMHEHNUI JTAHHOTO TOMOJIOTHYECKOTO PAJIA, IPEXKIE BCETO
TUIIOB XUMUYECKUX CBSI3€H, YSICHUTh, KAKHE BUJIbI PEAKIINI XapaKTEPHBI JJIsI JAHHOTO
KJIacCa COCOMHEHMI. B mpenenbHpIX yriaeBoaopoax BCE aTOMBI YIVIEPOJA CBA3AHBI
IIPOCTON G-CBS3BIO, T. €. XapaKTEPU3YIOTCS HACHIIIICHHOCThIO. AJIKAHBI CIIOCOOHBI K
peaKUMsAM 3aMELIEHUs] U OTLICIUICHUSI BOJOPOAA, a TAKKE K PEaKUUSIM pa3jI0KEeHUs,
IPOTEKAIONIUM C Pa3pblBOM YIVIEPOJAHOW II€MH, U HE CIOCOOHBI K PEaAKIUsIM
MPUCOETUHEHHUS.

B peakuusax 3amenenust y napagpuHoB HanOosee JErko MOABEPratoTCs 3aMeHe

aTOMBI BOJIOpPOJia P TPETUUHOM aTOME YIJIepojia, HalpuMep:
NO,

CH;-CH-CH; + HNO; — CH;-C-CH; + H,0

CH; CH,

2-METHIINPOIIAH 2-HUTPO-2-METWINPOIAH

[IpoIyKThI IEPETOHKM U XUMUYECKOH nIepepaboTKu He(TH (TJIaBHBIM 00pa3oMm,
KPEKHHra) U TPHUPOJHOTO Tra3a HAXOASIT HAuOOJbIlIee MPUMEHEHHE KaK TOIUIMBO.
IIpenenvHble YriaeBOAOPOIbI SIBISIOTCS ChIPbEM ISl TOJYYEHHUS HENPEEITbHBIX
COEIMHEHUI, TaJIOr€HOMPOU3BOIHBIX, KAPOOHOBBIX KUCIOT U T. [I.

Jluteparypa: [1], c. 91-117; [6], c. 43-65; [7] c. 52-72; [8], c.145-164;
[12] c. 6-9, 28

Bonpocsl 17151 CAMOKOHTPOJIS

I. Cdopmynupyiite NOHATHE TOMOJIOTMUECKOTO psifa, TOMOJOTHYECKOU
pasHoctu. KakoBa oOmias dopmyna psga ankaHoB? Hanmummre MosekyspHbIe
dopMynbl TIpeNeNbHBIX YTJIEBOJOPOJIOB, COAEPKAIMX BOCEMb aTOMOB YIJIEpOJa,
HanmumuTe GOpMyIbl U HA3BaHUSI UX U30MEPOB.

2. B KakoM BaJEHTHOM COCTOSIHUM HaXOJATCS aTOMbI yriepoja B 3taHe? K
KaKUM THUTIAM CBs3€d (MOHHAs WM KOBAJICHTHAs, G- WM M—; MOJSApHAS WIH
HenoJiipHas) oTHocATCs cBsizu Mexxay aromamu C-C u C-H B Monekyne nponaHa?

3. Kakoii 0cOOEHHOCTBIO AIEKTPOHHOTO CTPOSHUS POCTHIX YIIIEPOIHBIX CBA3EH
QJKaHOB OOYCIJIOBJIEHA BO3MOXXHOCTH BpAIEHUS YacTe MOJEKYJBI BOKPYT 3TOU
cBs3u? SIBNISIETCSI M ATO BpaIlleHUE BITOJIHE CBOOOTHBIM?

Tema 1.3. AnkeHbl
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Bonpockl TeMmbl

Onpenenenue. OOmas Qopmyna. Tomonmoruueckuit psa.  M3omepus.
Homenkinarypa. CiocoObl OJIy4eHHs: KPEKUHTOM, IMUPOJIU30M U ACTUIPUPOBAHUEM
aJIKaHOB, U3 TAJIOT€HONPOU3BOIHBIX, U3 cIUPTOB. DU3nyeckue cBoiicTBa. CTpoeHHE U
XUMUYECKUE CBOWCTBA. Peakmuu 35IeKTpOOUIBHOTO MPUCOSAWMHECHHS: TaJOTeHOB,
raJIOreHOBOJIOPOAOB, BOJABl. MexaHuU3M ¢ HalpaBjieHUE AJIEKTPOPUIBLHOTO
npucoeauHenus (nmpaBuwio MapkoBHUKOBA). Peakiuu ruipupoBaHusi, OKUCIEHUs (C
pa3pbIBOM U 0€3 pa3phiBa YIrIECpPOAHON 1IETH), MOJUMEpU3alvs. DTUIICH.

MeToanyeckue peKoMeHaaluu

PaccmarpuBasi cTpoeHHE aJIKEHOB, CIEAyeT OOpaTUTh BHUMAHKE HA HAIMYUE B
UX MOJIEKYJaX JIBOMHOW CBSA3U, MPEACTABISIONIMN COYETAHUE PA3JIMYHBIX II0
AJICKTPOHHON KOH(UTYpalliu U MIPOYHOCTH G- U T-CBs3el. Hamuuue qBoiiHOMN CBS3U
00yCIIaBIMBAET MOSBJICHUE Yy AJKEHOB LUC-TPAHC- WM F'€OMETPUUECKOU U30MEPHH,
ABJISIOLICCS OJHUM W3 BHJIOB IPOCTPAHCTBEHHOM mM3oMmepuu. L{uc-tpanc-nzomepus
UMEET MECTO Yy 3THJICHOBBIX COCAMHEHUMN, Y KOTOPBIX KXl aTOM YIJepoja MpH
JNBOMHON CBSI3U COEAWHEH C JBYMS Pa3JIMYHBIMU aTOMaMu WU pajukanamu. Tak,
Hanpumep, ainkeH R-CH=CH-R moxeT cymiecTBoBaTh B BHJIE IBYX CTEPEOH30MEPOB,
KOTOPBIE OTJIMYAIOTCS MPOCTPAHCTBEHHBIM PACIOJIOKEHUEM aTOMOB U PaJIMKajoB
(H 1 R), cBsi3aHHBIX ¢ aTOMaMH yTriiepo/ia MPH JBOMHOM CBS3H:

H—C—R H—ﬁ— R
UC-U30MEP TpaHC-U30MeEpP

[{nc- 1 TpaHC-U30MEPBI HECKOJIBKO PA3JIMYHBI IO CBOMCTBAM.

B ornuume oOT ankaHOB, ajKeHbl 0o0Jiee PEAKIIMOHHOCIOCOOHBI 3a CYET
MEHbIIEH MPOYHOCTU T-CBSI3H. OHU BCTYNAIOT B XMMUYECKHE PEAKUIUU TJIaBHBIM
0o0pa3oM 1o ABOWHOM CBSA3M: peakLnuy NPUCOECTUHEHHS], OKUCIICHUS, TOJIMMEPU3aLIUU.

Peakiuu nmpucoennHeHus, B 3aBUCUMOCTH OT YCJIOBHM, MOTYT HPOTEKATh MO
MOHHOMY WJIM IO paJuKaibHOMY MexaHu3mam. Hampumep, npucoeaunenue HBr B
OTCYTCTBHH MEPEKUCEN NIET IO MOHHOMY, B IPUCYTCTBUH MEPEKUCEN MITU KHCIIOPOJA
— TI0 PaAUKaJIbHOMY MEXaHU3MY.

Hampasnenue npucoeauHeHuss mMojekyn nossipHbix BemectB (HBr, HySOs,
HCIO u np.) Kk HeCUMMETPUYHBIM aJIKEHAM OIpeeIIAeTCs MpaBuiIoM MapKOBHUKOBA,
COrJJaCHO KOTOPOMY B ClIy4a€ HECUMMETPUYHO MOCTPOEHHBIX aJKEHOB BOJOPOJ
NPEINOYTUTENBHO TPUCOCAUHSIETCST K Haumbojee  TUAPOTCHU3UPOBAHHOMY U3
HEHACBIIIEHHBIX aTOMOB YTIJIEPO/a.

CH3;—CH =CH, + HCI — CH3 — CHCI — CHj3

MIPOTHIIEH 2-xJI0pHponaH

OOpaTuTe BHUMAHUE HA pEAKUUU KauyeCTBEHHOTO ONPEIENICHUs JBOMHBIX

CBA3E€H, a TaKKe Ha pPEaKUuI0 OKHCcIeHUA. HMHTepec NpeacTaBisSIOT pPEeaKLHH
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NOJIMMEPU3ALMN  ITUJIEHOBBIX  COCIMHEHUM, NPUBOASAIIME K  MOJYYEHUIO
BBICOKOMOJIEKYJISIPHBIX COEAMHEHNN, HAXOIAIINX IUPOKOE IPUMEHEHUE B PA3TUUYHBIX
OTpaCyIsX MPOMBIIIICHHOCTH (MTOJIMATUIIEH, TIOTUIIPOIIUIIEH ).

Jlutepatypa: [1], c. 118-135; [2], c. 22-31; [3], c. 22-31; [7], c. 72-91; [8],
c. 164-179; [9], ¢.73-86; [12],c. 11, 28

Bonpocel 111 caMOKOHTPOJISA

1. Hanuiure cTpykTypHbIE (POPMYJIIBI HEMPEAEIbHBIX YTIEBOJI0POIOB COCTAaBA
CsHip m HazoBHUTE HX 1O palMOHAIBHOM HOMEHKJIATYpe M COBPEMEHHOU
CUCTEMATU4YECKOM HOMEHKaType. /[ Kakux u30MepoB BO3MOKHA T€OMETPUYECKAs
uzomepus? Hamummre Gopmynbl Iuc-TpaHC-U30MEPOB.

2. Kakne XxuMU4ecKue NpeBpalleHus JIeKaT B OCHOBE KaU€CTBEHHBIX PEaKIUi
Ha JIBOVHYO CBS3b?

3. HanumuTe peakuyu AeruiporeHu3aiuu OyTana, n30IeHTaHa.

Tema 1.4, AJTKUHBI

Bonpockl Tembl

Omnpenenenue. OO6mas Qopmyna. [omonormyeckumit  psag.  M3omepus.
Homenknatypa. CrnocoObl MOJy4eHUsS: W3 TaJOTrCHONPOU3BOJHBIX, M3 KapOuja
KaJIbI[Usl, aJIKUJIMPOBAHUEM allETUIICHA, MUPOJIU30M YTJIEBOIOPO/IOB.

@usnueckue cBoiictBa. CTpoeHME W XHMHUYECKHE CBOICTBA. Peakuun
NPUCOCIWHEHUS, TOJUMEpU3aluy, 3aMelnieHus (oO0pa3oBaHUE AICTHIICHUOB).
Anerunes.

MeToauveckue peKOMeHIaluu

AJIKMHBI XapaKTEPU3YIOTCS HATUIUEM TPOUHOM CBSI3H, COCTOAIIECH U3 OTHOU G-
CBSI3U U JABYX T-CBSI3€M, CIEIACTBHEM YErO SIBISETCS MX BBICOKAS XUMHYECKas
AKTUBHOCTb B PEAKIUAX MPUCOCTUHECHUS W mojimMmepusanuu. OQHaKO B OTJIMYKUE OT
AJIKEHOB AJIKUHBI CKJIOHHBI HE TOJIBKO K PEaKIUAM JICKTPOPUIHLHOTO TPUCOSANHEHUS
(Brz, HBr), HO Takxe u K peakuusMm HykiaeopuiabHoro npucoeannenus (HCN).

Jpyroif 0cOOEHHOCTHIO aJTKUHOB SIBJISIETCS MTOJABUKHOCTh aTOMa BOAOPOJIa MpH
yTJIepoie ¢ TPOMHOM CBSI3bIO, BCIIEACTBHE YETO OH CIIOCOOCH 3aMeNaThCs Ha METaJUIbI,
00pa3yst aleTUICHU/IbI.

OOpatuTe BHUMaHUE Ha TEXHUYECKUE METOJIbI TOJYyUYCHHUs alleTHIICHa U €ro
MIPOMBIIICHHOE PUMEHEHUE.

B Ouoopranndeckux COeMHEHUSX TPOITHAS CBSA3b HE BCTPEYACTCS.

Jlutepatypa: [1], c¢. 136-143; [2], c. 38-46; [6], c. 85-97; [8], c. 86-94; [9],
c. 99-107

Tema 1.5. AnkaagueHsl
Bonpockl Tembl
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[TonsitTue 00 ankagueHax. YTJIEBOJOPOAbI C COIpPSHDKEHHBIMH JIBOMHBIMU
CBA3SIMU: U30IIPEH, TUBUHWIL. Peakiuy npucoeIMHEeHNs U TOJIMMEPU3aLUH.

MeToanuyeckue peKOMeHIAun

[Ipu mnpopaboTke 53TOH TeMbl OOpaTUTE BHHMAaHHE Ha OCOOEHHOCTH
ANEKTPOHHOTO U IMPOCTPAHCTBEHHOT'O CTPOCHUS JUEHOB C COIPSIKEHHBIMH JIBOMHBIMHU
CBsA3sIMU. BcnencTBue JOMOMHUTENBHOTO MEPEKPHIBAHUS DIIEKTPOHHBIX 00JIAKOB
COCEIHUX T-CBA3ECH, COIpPSDKEHHBIE JHMEHBI HMEIOT JIBOWHYIO PEaKIMOHHYIO
CIIOCOOHOCTB: OHU MOTYT BCTYIATh B PEAKIL[UU PUCOEANHEHUS U MTOJIMMEPU3AIUN KaK
3a cuer ogHOW aBoiHOW cBsizu (l,2-), Tak U C OJHOBPEMEHHBIM Yy4YacTHEM JIBYX
nBoiHbIX cBsizeil (l,4-monoxxenne). Hambombiee mnpakTHdeckoe 3HAYCHUE HMEIOT
[OJIMMEPHI TMBUHWIIA U U30IIPEHA CUHTETHYECKUE U HATYPAJIbHBIC KAyIyKH.

HarypanbHblil KaydyK HMMEET CTPOTO PETYyJIPHOE CTpPOEHHE. PerymsipHocTh
MIPOSIBIIAETCS IO TPEM NPU3HAKAM:

|. 3BeHbs M30IPEHA COEUHEHBI TOJIBKO B MOJIOXKEHUH 1,4:
CH2 -C=CH- CHZ =

CH,

2. HanpaBneHns NpUCOEINHEHUS TOJIBKO 'TOJOBA K XBOCTY ' :
..CH-C=CH-CH;-CH,-C=CH-CH,- ...

CH, CH;
3. Bce 3BeHbs sBIsSETCS 1TMC-(HOPMON M30TIPEHA:

- CHZ\ _— CH2 -
H,C ™~ H /,

CHHTETHYECKHI KaydyK, KPOME HEPETYJISIPHO COEMHEHHBIX B MoJioxkeHue 1,4
IIUC- W TPAHC-3BEHHEB M30MPEHA, COJCPKHUT TaKXKE 3BEHBbS, COCIUHCHHBIC B

nonoxkenus 1,2 u 3,4:

CH == CH)
-fH,——C ——CH CH, CH, c CH — CH,
CH,4 CH, C —— CH;

K ’ ‘ ‘

CH,

Jlumepamypa: [1], c. 143-154; [2], c. 32-37; [6], c. 97-106; [9], c. 87-94
Bonpocs! Aj1s1 caMOKOHTPOJISA
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1. Hanuiure cTpykTypHbIe POPMYIIBI BCEX IUEHOBBIX YIJIEBOJIOPOJOB COCTaBa
CsHg. HazoBuTe ux mo cucreMarnyeckod HoMmeHKIaType. K kakoMy TUMy TUEHOB
OTHOCHUTCS KOXKIbIH U3 HUX?

2. N3006pa3ute aTOMHO-OpOUTAIBHYIO MOJIeTh MOJIeKybl 1,3-Oyramuena. Kak
OTPAXKAIOTCA OCOOEHHOCTU CTPOCHUSI COEAMHEHUN C COMNPSHKEHHBIMU JIBOMHBIMU
CBSI3IMU HA JUIMHE MPOCTON U ABOMHOMN yIIIEpOA-yIIE€pPOIHON CBA3U, HA XUMHUYECKUX
CBOWMCTBAX COEIUHECHUN?

3. Ha3zoBure AMEHOBBIE YIVIEBOAOPOABI, IPUMEHSEMBIE Ul IOJIYYEHUS
CUHTETHUYECKUX KaydyKOB.

Tema 1.6. llnknoankanbl

Bonpockl TeMmbl

[lonsiTue 0 UMKIOANKaHAaX, 00 OTHOCUTEIBHOW IMPOYHOCTU LHMKIOB M HUX
koH(opmanmsax. ['unoresa Hanpsbxenus baiiepa. Xumuueckue cBoicTBa. Peakuuu
raJIOT€HUPOBAHMS, KATAJIMTUYECKOTO IETMAPUPOBAHUs, OKUCIIEHU. L{uKIorekcas.

MeToan4yeckue peKOMeHIAUun

[[uKJI0anKaHbl OTHOCATCA K QIUIUKINYECKUEM COCAUHEHUSM, KOTOpbIE
ABJISIFOTCS IEPEXOIHBIMU MEK]Ty COETMHEHUSMU KUPHOTO U ApOMATHYECKOTO PAJIOB.
Takke Kak apeHbl OHM UMEIOT 3aMKHYTYIO II€lb aTOMOB Yrjiepoja — LHKI; IO
CBOMCTBaM K€ AIMIMKINYECKUE COECIMHEHMSI CXOAHBI C COEAMHEHUSMHU KUPHOIO
psana.

XUMHUYECKHE CBOWCTBA LUKJIONApaMHOB 3aBUCIT OT BEJIMUMHBI LIUKIA. Tpex-
Y YETHIPEX3BEHHbBIE LIUKJIbI ABIISIFOTCS MAJIOYCTOMYUBBIMU, TIO]T BIUSHHUEM XUMHUYECKUX
pPEareHTOB OHM JIETKO BCTYMAlOT B PEAKUMU MPHUCOECIUHEHHUs, 00pa3ysli COeIUHEHHUS
KUPHOTO pana. s uuxinonapaduHoB, coaepKaliux NATU3BEHHbIE U 00Jiee MNUPOKHE
LUKJIbI, XAPAaKTEPHbl PEAKLIMHM 3aMEIICHHs C COXpaHEHHEeM Lukia. Pasnuunme B
MOBEJEHUU TPEX-, YETHIPEX- U MATHUUICHHBIX HUKINYECKUX COCAMHEHUI, MMEIOLIUX
IJIOCKOE WJIM MOYTH IUIOCKOE CTPOEHHUE IUKIIOB, MOXHO OOBSCHUTH MPHU MOMOIIU
runotessl baiepa.

Jlis 1MKIIOB, coAepKalluxX LIecTb M 0ojiee aTOMOB YIJepoja, XapaKTepHO
HEIUIOCKOE CTPOCHHME W OTCYTCTBHE OallepOBCKOro HampspkeHus. Tak, Hampumep,
[UKJIOTEKCaH CYIIECTBYET B JIBYX IPOCTPAHCTBEHHBIX (PopMax-KoH(pOpMAIUIX:
«BaHHB» M «KpEClia», MEPEXOAIuX APYr B Jpyra 3a cueT usruda ceszeit C-C. B
OOBIUHBIX YCJIOBHUSAX LMKJIOT€KCaH CYIIECTBYET B OCHOBHOM B BHUJIE€ DHEPreTHUUYECKU
00J1ee BHITOJHON (POPMBI «Kpeciay.

Jlumepamypa: [1], c¢. 349-359; [5], c. 14-40; [6], c. 14-40; [6], c. 106-118;
[7], c. 294-309; [12], c. 10, 30

Bonpocs! Aj1s1 caMOKOHTPOJISA
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1. IlpuBenute cTpyKTypHbIe (HOPMYJIBI BCEX H30MEPHBIX ATUIMKINYECKUX
yraeBoaopoaoB coctaBa CsHio. HazoBute ux.

2. CpaBHUTE XMMUYECKHE CBOWMCTBA MPOMWICHA U IUKIonponaHa. O0bsIcHUTE
UX CXOJCTBO U pa3iuyHue.

3. B kakux ycJIOBUAX M Kak pearupyroT LUKJIONPONAaH M LUKJIONEHTaH C
opomom? Hanummmre cxeMbl peakiuil, O0bSICHUTE Pa3InydHusl.

Tema 1.7. Apennl

Bonpocs! TemMbl

Omnpenenenue. O6mas dopmyna. Knaccubpukamus. OpHosIepHBIE apeHBI.
N3omepusa. Homenknarypa. [lonyyenue u3 nedru, no peakiuu Opunens-Kpadrea u
@uttura. Pusndeckue cBoiictBa. CTpoeHHME W XUMHUUYECKUE CBOMCTBa. Peakuuu
ANEKTPOPHUIBHOTO 3aMEIIECHUs: HUTPOBAHUE, CYIb(PUPOBAHUE, TaJOT€HUPOBAHUE,
ANKWIMPOBAHUE, AlMIIMPOBAHNE. 3aMECTUTENH IIEPBOrO U BTOPOI0 POJIa.

BinsiHue 3aMecTUTENe Ha HAIPaBIEHHOCTh U CKOPOCTh PEAKIIUI 3aMEILICHHUS.
Peakunn mnpucoequHEHUs: TalOreHoB, BoAopoda. Peakuuu okucieHusd. benzodn.
Tonyon. Kcunounsl. Ctupod.

[lonarrne ©0 TOIMIUMKIMYECKUX apeHaX C  KOHJCHCUPOBAaHHBIMU U
M30JUPOBaHHBIMUA IUKIaMU. [{udenun u tpudenwimeran, HapTanuH, (GEeHaHTPEH,
aHTpateH. [IoHaTHE 0 KaHLIEpPOTE€HHBIX BEIIECTBAX.

MeToan4yeckue peKOMeHIAUn

B Monekynax apoMaTHueCKUX COEAMHEHUMN COJIEPKHUTCS 0codasi HUKIMYECcKas
IpyNIMpPOBKA U3 IIECTH aTOMOB YIJIEPO/1a, Ha3biBaeMasi O€H30IbHBIM siApoM. beHson
U Jpyrue COCIUHECHUS, HMEIIIHe OEH30JIbHYI0 TPYNIUPOBKY, B pe3yJbTare
oOpa3oBaHMsI 3aMKHYTOM COMpPSDKEHHOM CHCTEMBI, COCTOSIIEW W3 IIeCTH p-
AJIEKTPOHOB, C TPYAOM BCTYHAlOT B pEaKIMU NPUCOCAUHEHUS, YCTONYUBHI K
OKHCJICHUIO U CKJIOHHBI K PEaKIUsIM 3aMEILCHHUS.

OcoObI1ii BUJ CBsI3ed B O€H30JI€ HAXOJUT CBOE BBIPAKEHUE B CTPYKTYPHBIX
dopmynax I, 1l u oOBsicHsAET ero apoMaTHUECKUI XapakTep.

[Tonp3ysicy hopmynoit Kekyne (1) kak paboueit popmynoii, Bcerma ciemyer
MIOMHHTB O JIEHCTBUTEILHOM CTPOSCHUHU OCH30JIA.

[Ipn wW3yyeHWM NAaHHOW TEMBI ClIeAyeT OOpaTUTh BHUMaHWE Ha IIpaBUja
3aMenIeHnsl B OCH30JbHOM siape. Hanmwure B HEM TOTO WJIM JPYrOoro 3aMECTHTEIIS
HapyIliaeT pPaBHOMEPHOCTh pACTpeeIeHUs] JJIEKTPOHHOW TUIOTHOCTH. BrusHue
3aMECTHUTEIICH TIepenaeTcs 3a CYET UHIYKIIMOHHOTO 3 dekta u a3 dexra conpsuKeHuHs.
DTO MOXKET MPOU30UTH BOSKO, B 3aBUCUMOCTH OT MPUPOIBI 3aMECTUTEIIS.
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I[J'ISI 3aMCCTHUTCIIA IMICPBOro psaga XapakKTCpHO HAJTNYHC M30BITKA BJIeKTpOHHOﬁ
IINIOTHOCTHU HA «KJIFOYCBOM)> aTOMC (aTOMG, HCIIOCPCACTBCHHO CBA3AHHOM C H,Z[pOM).

o

—_ C—=———

f

[TooToMy OH BO BpeMs TPOTCKAHUS PEAKIWH YBEIUYHUBACT OOIIYIO
AIIEKTPOHHYIO IJIOTHOCTH sijipa (0COOEHHO B OPTO- U Mapa- nojoxkeHusx). Hampumep,
B TONyoJIC XapaKTep pachpeleleHus dJICKTPOHHOW IUIOTHOCTH OOYCIIOBJICH
MOJIOKUTEJIbHBIM MHIYKITMOHHBIM d(ppextom (+1) MEeTHIIbHON TpyIIIbI:

; -f\in ;-6H ;7 -O-R; -Br:

CHy
e N
)

Ecnu 3amecTuTenb mepBOro poja MMEET HEMOCICHHYIO Mapy 3JIEKTPOHOB y
KIIOYEBOTO aTroMa, TO XapakTep paclpeneieHus] dSJIEKTPOHHOW TIUIOTHOCTH
omnpeaensercs 3p(HEKTOM CONPSHKEHUST HEMOISTICHHBIX JIEKTPOHOB 3aMECTHUTEIS C P-
anexkTpoHamu sipa (+M addexr). Hampumep:

(;o H

HIE

5 )

B peaknusx snekTpopuiabHOTO 3aMelieHus 00pa3yroTcsi CMECH OpTO- U mapa-
n3omepoB. Hampumep, mpu peakiuu HUTPOBAHMS (QTaKYIOIIUNH areHT HUTPOHUM-

katnoH- NO;") ¢denos oOpa3yet cMech 0- U N-HUTPOPEHOJIOB
OH

NO,
OH

0-HUTPO(PEHOT

OH
D
n-HUATPODEHOIT
NO,

s 3amectuTeneld BTOPOro poAa XapAKTEPEH HEAOCTATOK AJIECKTPOHHOMU
IJIOTHOCTH HA «KJIHOYEBOM) aTOME:

+2 HNO,
-2 H,0

19



0
o T ¢ , —¢C , ——C=N
\ 0 \ OH \H
[ToaToMy o0OmIast 3NEKTPOHHAs IUIOTHOCTh fAnapa yMmeHblaercs. Hamnuue
3aMecTUTeneH BTOPOIro poga 3aTpyAaHACT pPCaKINH 3HeKTpO(1)I/IJIBHOI‘O 3aMCIICHUA.
OI[HaKO B MCTA-IIOJIOKCHUAX JJICKTPOHHAA INNIOTHOCTH MMCCT HCCKOJIBKO 6OJILHIYIO

BEJINYMHY, YEM B OPTO- U Mapa-nojoxeHusax. Hampumep:

O —N—>0
ﬁ
o+ o+
C
A
o+

OTUM 00YCIOBJICHO METa-OpHUEHTHPYIOIIEe JACHCTBUE 3aMECTHTENIC BTOPOTO
pola B peaKIUAX JICKTPOPMIBHOTO 3aMemieHus. Hampumep, npu HUTPOBAHHUH
HUTPOOEH30J1a 00pazyeTcst M-IUHUTPOOCH3O0:

NO, NO,
+ HNO;
H,S0,, - HOH o
2

HUTPOOEH30] M-IUHUTPOOEH301

Jlutepatypa: [1], c. 360-376; [2], c. 47-60, 411-442; [5], c. 47-108; [6],
c. 118-141; [7], c. 314-333; [12], c. 14-16, 31

Bonpocsl 17151 CAMOKOHTPOJIS

1. Kakue cBoiicTBa O€H30JIa M €ro MPOU3BOJHBIX 0003HAYAIOTCS TEPMUHOM
«apOMATUYHOCTH»?

2. Hanuimre cTpyKTypHbIE (OPMYIIbl apOMATHYECKHUX YTIEBOJAOPOIOB COCTABA
CsH1o, Ha30BUTE HX.

3. Kakuwe mnpoaykTel MOHOHUTPOBAHUS TMOJYYAlOTCS TIPU HUTPOBAHUU
CJIENYIONIMX BEIIECTB: TOJIyoJia, JTWUJIOEeH30ya, OeH3oiHOW Kucinothl? Kakwe wus
NEPEUUCIECHHBIX COeIMHEHU HUTPYIOTCS Jerye?

Tema 1.8. I'mapokcucoeMHEHUsI M X TPOU3BOIHbIE

Bonpocskl Tembl

Omnpenenenue. Knaccuukanus mo aTOMHOCTH U CTPOCHUIO YTIIEBOJIOPOJAHOTO
panukana. U3omepus. Homenkiarypa.

Opnoaromubie cnupThl. Crtpoenue. CrnocoObl MOTYyYEHHUS: THAPOIU3OM
raJIOTeHAJIKWIIOB, TUApaTallel  aJKeHOB, BOCCTAHOBJIEHHEM  KapOOHMIIbHBIX
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COCAMHEHUW, JEHUCTBUEM METAIUIOOPTaHUYECKUX COCAWHEHHI Ha albACTHAbl U
keToHbl. Du3nueckue coiicTBa. BopopoaHas cBsA3b U €€ BIMSHUE HA TEMIEPATYPY
KHUIIEHUS CIIUPTOB.

Xumuyeckue cBoiictBa cnuptoB. Peaknuu ¢ paspsiBom C—O u O—H cBs3eid.
Peaknum co MENOYHBIMM  METaJJIaMH, TaJOT€HOBOAOPOJHBIMU  KHCIOTaMH,
rasioreHuaamMu  gocopa u THOHWIXITOpUIIOM. [lomydeHue MPOCTBIX MU CIOKHBIX
a¢upoB. Peakium aerujgpaTtaniiu, OKUCICHUS U JIETUAPUPOBAHUS. METUIIOBBIA U
ATUJIOBBIN CIIUPTHI.

[lonsiTue o HemnpeaenbHbIX cnupTax. [[pUUMHBI HEYCTONYMBOCTH BUHUIIOBOTO
ciupta. MHoroaroMHble crUpThl (moauosbl). ['nmuueposn. I[lomydeHuwe U3 KUPOB,
nponwieHa. @usnyeckue cBoiicTBa. OCOOCHHOCTH XMMHUYECKMX CBOMCTB. Peakuuu
KOMIUIEKCOOOpa30BaHUs,  OKUCJICHMs,  BHYTPUMOJIEKYJSIPHOM  JIerHJpaTallu.
['muniepuH. DTUIEHTINKOMIb.

[loHATHE O ciMpTax BbICIIENH aTOMHOCTU. IHO3UT.

[TonsiTue 06 apoMaTuueckux cnuprax. beH3mnoBelIil criupT.

®enonbl, 1 Hadronbl. Ctpoenue. [lonydyenue heHosnoB: U3 CynbHOKUCIOT, U3
KyMOJIa, BBIIEJICHUE W3 KAMEHHOYIOJbHOM cMoibl. Du3nueckue CBOWCTBA.
Xumnueckue cBoiicTBa. KauecTBeHHBIE peakiuu ¢ XJIopHBIM xere3oM (H1).

®enod. [IupokarexuH, pe3opuuH, THAPOXUHOH. [Iuporanion, o- u - HadTOMIbI.

[Tpocteie »¢upsl. Ctpoenue. Mzomepus. Homenknarypa. OcoOeHHocTH
¢dusnueckux cBorcTB. OCOOEHHOCTH XUMUYECKUX CBOUCTB. JIMATUITOBBIN 2up.

[TonsiTue 00 OPraHUYECKUX OKUCSX, MEPEKUCIX U THAPONEPEKUCAX, THOJAX U
cynbduaax.

MeToan4yeckue peKOMeHIAun

['mapoxcuicoaepxalye Iporu3BOIHBIE YIVIEBOJOPOJAOB OTHOCITCS K Kiaccam
COUPTOB WM (DEHOJIOB B 3aBUCHMOCTH OT XapakTepa YIJIEeBOJOPOJHOTO paauKaa.
Ecnu oaMH MM HECKOJIBKO aTOMOB BOJOPOAA B MOJIEKYJIE YIJIEBOJAOPOAA MKUPHOIO
psla 3aMelleHbl Ha TUIPOKCHII, TO TAKUE COETMHEHHUS SIBJIIIOTCS CIIUPTAMU KUPHOTO
psana.

Paz0eputech B HOMEHKJIAType CIMPTOB M MX KJIACCU(PHUKALUU MO KOJIUYECTBY
OH-rpynn u o xapakrepy paaukana. Hamuaue OH-rpynm onpezaensieT 0COOEHHOCTH
CBOMCTB cnHUpTOB. Tak, pacTBOPUMOCTb CIUPTOB B BOJE W MX IOBBIIICHHBIC
TEMIIEpaTypbl KHUIEHHS [0 CPAaBHEHHIO C JPYTMMHM KJIACCaMHU OPraHUYECKHUX
COCIMHEHUN OOBSICHSIETCS TEM, YTO OHM AaCCOIMHPYIOT 3a CYET CIIOCOOHOCTHU
00pa30BBIBATH BOJAOPOIHBIC CBS3H.

XUMHUYECKHUE PEaKIMU CTUPTOB MOT'YT IIPOUCXOIUTH € pa3pbriBoM cBsizeit C-OH
i O—H. OcoOyto rpyIiny coCTaBisitOT peaKIIui OKUCIEHUS, B KOTOPBIX pEaKIIMOHHAS
CIIOCOOHOCTh M KOHEYHBIE MPOAYKTHl PpA3IUYHbl Yy NEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX CIIUPTOB.
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OOparuTe BHUMaHUE Ha peakiuy 00pa30BaHUs MPOCTHIX U CIOXHBIX 3QHUPOB,
UTPAIOIIMX BaXKHYIO POJIb B TIOCTPOCHHMU BEIIECTB, BXOMSALIMX B COCTAaB J>KHUBBIX
OpPTaHU3MOB: YIJICBOJOB, JUIUIOB U JIp.

MHoroaromMHbie COUPTHI, B YaCTHOCTH, TIUKOJHM, TJIMLIEPHHBI IO CBOHCTBAM
MOI00HBI OJJHOATOMHBIM CIIMPTaM, OJIHAKO CIIOCOOHBI 0Opa30BBIBaTh HEIOJIHBIE U
IOJIHBIE IIPOM3BOJHBIE B 3aBUCHUMOCTH OT KosmuectBa OH-rpymm, BCTyNuBIIMX B
peakmuio. Mx XxapakTepHOH 0COOCHHOCTBIO SBIIAIOTCS TaKKe 0oJiee KUCIIbIe CBOWCTBA,
OHU CHOCOOHBI PACTBOPSATh OKCHUIBI TSDKENBIX METaIOB, YTO CBSI3aHO C HX
CIOCOOHOCTBIO K KOMIUIEKCOOOPa30BaHUIO. MHOrOaTOMHBIE CIIUPTHI, TaKXe KaK U
OJTHOATOMHBIC, HEWUTpalbHBl HA JIAKMYC, a aJKOTOJIATHI AKTUBHBIX METaUIOB
HEYCTOMUYMBHI B IPUCYTCTBUU BOJBI.

OOpaTuTe BHUMaHHE Ha OCOOEHHOCTH (PU3MUECKHX CBONCTB MHOTOATOMHBIX
CIIUPTOB.

CBoiicTBa HENPEIEIbHBIX CIIUPTOB OMPEAETSIOTCS B3aUMHBIM PACIONIOKEHUEM
IBOMHOM CcBsi3u U ruapokcwia. Eciu OH-rpynna HaxonuTes y yriiepoja, UMEIOIIEro
JIBOMHYIO CBSI3b, TO MPOUCXOAMUT IEPEXOJ B HHEPreTHUECKH OO0Jiee BBITOAHYIO
IPYHIUPOBKY — IPABUIIO DIIBTEKOBA.

— c——~C > — CH—C ——
- -~
OH o)
eHosIbHas Gopma KkeTo-popma

3anoMHUTE MPUBEACHHYIO CXEMY, TaK KaK B HEKOTOPBIX Ciiydasx o0e (HopMbl
SBJISIFOTCSL YCTOWUYMBBIMU. [Ipu 3TOM ycTaHaBIMBaeTCs TUHAMUYECKOE PABHOBECHE,
KETO-CHOJIbHAs TayTOMEpHUs, Wrparolas BaXXHYI0 pPOJb B XUMHUU MPUPOTHBIX
OpraHUYeCKUX COCIMHEHUN YTJIEBOJIOB, HYKJIEMHOBBIX KHUCJIOT, OelkoB. B ciydae
HETPEACIBbHBIX CITUPTOB €HOJbHAS TPYIITUPOBKA HEYCTOWYMBA W BUHWJIOBBIN CITUPT
CH,=CH-OH ne cymiecTByeT, XOTS M3BECTHBI M HAXOMAT IIUPOKOE MPUMEHEHUE B
IIPOMBIIIICHHOCTH TUIACTMACC €T0 MPOCTHIC U CIOKHBIE YPUPHI.

B 3aBUCHMOCTH OT TOJIOKEHUS TUIPOKCUIBHOM TPYIIIBI MO OTHOIIEHUIO K
OCH30JIbHOMY KOJIBIYy pasznuuaroT: 1) ¢enonst Ar-OH, wumMmerniue rUapoKCuUi,
CBSI3aHHBIH HEMOCPEJCTBEHHO C OJHMM U3 aTOMOB yriepoja OeH301a;
2) apomatuueckue cniupTbl Ar-R-OH, coaepikaliie ruIpoKcuil B O0KOBOM IICTIH.

@deHOoJTBI, B OTIIMYHUE OT CIUPTOB, 00J1aAaI0T KUCITOTHBIMH CBOMCTBAMHU.

[RX Y \
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CnocoOHOCTh ()EeHOJIOB K OTPBIBY MPOTOHA O00YCIIOBJIEHA MOISpU3aUEn CBS3H
O<«H, xoTopas ycuiuBaeTcsi CONPSKEHUEM 3JIEKTPOHOB KUCIOPOa C
apOMAaTUYECKHM  CEKCTETOM. OJTO KE CONPSDKCHHE  CHIKAET  IUIOTHOCTH
OTPHUIIATEILHOTO 3aps/ia Ha aTOME KUCJIOPO/ia aHMOHA (PEHOJIATa, YEM U OOBICHSIETCS
€ro yCTOMYUBOCTb.

[lo cpaBHEHHMIO C OpPraHMYECKMMHU KUCIOTaMH (YKCYCHOM U Jp.) H
Heopranndeckumu kuciotamu (HCI u 1p.) dheHombl SBISIOTCS C1a0BIMU KUCIIOTAMH.

XUMHUYECKHE CBOMCTBA APOMATHYECKUX CHOUPTOB AaHAJOTMYHBI CBOMCTBaM
CITUPTOB JKUPHOTO PsJIa.

Oco0EHHOCTBIO ABYXaTOMHBIX ()€HOJIOB, COAEPKALIUX THAPOKCUIBHBIE TPYIIIIBI
B OpTO- U TMApa-TIOJOXKEHUSIX, SIBISETCS CIOCOOHOCTBIO JIETKO OKHUCIATHCS C

00pa30BaHUEM XUHOHOB.
o)

0 0 7N,

N-0EH30XUHOH 0-0€H30XUHOH

XWHOUAHAS Tpynna SBISETCA OAHOW U3 CTPYKTYPHBIX E€IMHMII, MPUIAIOIINX
OKpAacKy BEIIECTBaM, B TOM YUCJIE U MHOTUM IPUPOAHBIM COEAMHEHUSIM.

IIpocmule 2¢hupur umerot oduryo popmyny Ri-O-Rz, ux MoxkHO paccmaTpuBath
KaK IPOU3BOJHBIE BOJBI, Y KOTOPOK aTOMBI BOJOPOJIa 3aMEIEHbl HAa PaJUKalbl, WA
CIUPTHI, Y KOTOPBIX aTOM BOJOPO/A 3aMELIEH Ha paguKall.

Hanuure qByX yrieBoJOPOIHBIX paIUKaIOB, HEOOIBIION TUMOIbHBIA MOMEHT
MOJIEKYJIbI U OTCYTCTBHE THAPOKCUIILHOTO BOJOPOAa O0YCIABINBAIOT KaK (PU3HUECKHE
(mI0Xast pacCTBOPUMOCTH B BOJIC, HU3KUE TEMIICPATypPhl KUIICHHS ), TAK U XUMUYCCKUC
CBOMCTBA MPOCTHIX 3(UPOB, KOTOPBIE XapaKTEPU3YIOTCS HHEPTHOCTHIO. [IpakTueckn
OHM pa3JiararoTcs TOJbKO TaJIOT€HOMPOU3BOAHBIMU KUCJIOTAMU U MIPU HarpeBaHUM C
METaJUIMYE€CKUM HaTPUEM TOJ TABICHHUEM.

Hanuure cBOOOAHBIX 3JIEKTPOHHBIX Map KHUCIOpOAa OOBACHAET OCHOBHBIE
cBoiicTBa 3(hUpoB — 0Opa30BaHNE OKCOHUEBBIX COEAMHEHUN C KUCIOTaMH.

Jluteparypa: [1], ¢.171-190; [2], c. 68-82; [4], c. 48-87, 114-147; [6],
c. 160-183; [7], c. 129-150; [12], c. 32

Bonpocs! 1151 cCaMOKOHTPOJISA

1. Harmumure ctpykrypHbie hopmyisl ciimptoB coctaBa CsHyOH. [lpuBenute
WX Ha3BaHUA [0 paguKaly, M0 PAlAOHAIBHOM M COBPEMEHHOM MEXIYHApOIHOMU
HOMeHKJIaType. Kakue U3 HuX SIBISIOTCA MEPBUYHBIMU, BTOPUUYHBIMU, TPETUUHBIMU?
Hanumwnre ypaBHeHUs peakuyii UX OKUCIICHUS.

2. Hanumute s OyTaHoJsa-2 ypaBHEHUSI peakuil IeruApUpOBaHusl, BHYTPHU-
¥ MEXMOJICKYISIPHON AeTUApPATAIINH, STEpUPUKAIINHN YKCYCHONU KUCTIOTOM.
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3. Hamummure peakuuum B3aUMOJEWCTBHS  TJMLEPUHA C  HU30BITKOM
METAIIMYECKOr0 HATPHs, H30BITKOM OyTaHoja, ¢ ruapokcuaom meau (11).

4. Hanumurte ypaBHEHUSI peakuii B3aUMOJICUCTBUS (eHOJIa CO CIETYIOIIMMU
BEIIIECTBAMU: E€IKUM HATPOM, YKCYCHBIM aHTHUIPUAOM, OpOMHOW BOJIOM, a30THOM
KHMCJIOTOMU.

Tema 1.9. Okcocoequnennsi (aJabaeruabl H KETOHBI)

Bonpocs! TemMbl

Omnpenenenue. Kimaccudpukanus. Homenknarypa Mzomepus. Ilomyuenue: u3
CIIUPTOB, TUTAJIOTE€HOIIPOU3BOIHBIX, AIKHHOB, OKCOCUHTE30M U3 aJIKEHOB. [lonydeHue
apoMaTHYECKNX KapOOHWJIBHBIX COEAMHEHUU 1o peakuusm Dpuaens-Kpadrca u
I'atrepmana-Koxa.

duznueckue cBoicTBa. CTpoeHHME W XMMHYECKHE CBOWCTBa. Peakuumn
HYKJICO(DMIHBHOTO TPUCOCANHEHHUS: CUHUIBHON KHUCIIOTHI, CIUPTOB, TUAPOCYIb(uTa
HaTpus, aMMHakKa, Bojopoaa. OOpa3oBaHue areTajgeld W Iojyarerancii. Peakiuun
3aMelIeHrs] KapOOHMIBHOTO KUCIOpoa: rajorenuaamu gocdopa, THAPa3HHOM U €T0
MPOU3BOJIHBIMU. Peakiiuu okucieHus. Peakiuu KOHIEHCAMM W TOJMMEPHU3ALNU.
Ot1nnune CBOMCTB QIbAETUJ0B OT CBOWMCTB KETOHOB. MypaBbUHBIA aJbJCTH/I.
YKCyCHBIN alibAeru. ALIETOH.

[ToHATHE O HETIPEIENBHBIX ANbACTUIAX U KETOHAX. AKPOJICHH.

OcoOEHHOCTH  CBOMCTB  apOMAaTHYeCKUX  OKcocoequHeHuu.  Peakius
Kannwummapo, OenzouHoBas koujeHcarusi. OOImee mnpeacTaBIeHUE O XWHOHAX.
benzanpnerun. Auerodperon. benzodenon.

MeToauveckue peKOMeHIalu U

CoenuHenus1, coaepikamntue kapoonunpHyto rpynny —C=0, nensitcs Ha
albACTUIbl M KETOHBI. Y allbJIETUIOB KapOOHWIIbHAS TPYIIa COeAMHEHA c
YIJIEBOJOPOIHBIM PAJIUKAIOM U BOAOPOAOM:

i
R—C—H — aIbJeruj XXMPHOTO psAaa,
i
Ar—C—H — apOMaTHYECKHU aJIbIETHI.
YV KeTOHOB KapOOHUJIbHAS TPYIINa COSAMHEHA C ABYMS paiKalaMu:
i
R—C—R  —  KETOH XHUPHOI'O pAaa;
i
Ar—C—R  — KHUPHO-apOMAaTHYECKUI KETOH;
O

I
Ar—C—Ar  —apOMaTHYECKHH KETOH.

Pa36eputech B HOMEHKIaType KapOOHWIBHBIX coeuHeHu. [Ipu paccMoTpennn
CBOMCTB KapOOHWIBHBIX COCAMHEHUW CJEAYeT HCXOAUTh W3 TOTO, YTO OHH
MpUHAJJISKAT K YUCITy HanboJiee peakImOHHO-CITIOCOOHBIX OPTaHUYECKUX COSTUHECHUIM
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BCICACTBUC IIOJIApHU3allMU CBA3KW YIJICPOA-KHUCIIOpOA MW €€ JOCTYIIHOCTH H3-34a
IIJIIOCKOI'O CTPOCHMUA:

(Ar)R<\/;8\ /\‘_6
c —— O
(Ar)R/¥/

OHM BCTYNalT B pEaKUMH NPUCOCAUHEHUS K KapOOHWIBHOW TpyIIE IO
HYKJIEO(UILHOMY MEXaHU3MY:
=00 OH
+8” +5 O |
—C—H + HCN —> R—C—H

CN
Kucnopoa kapOOHUIBEHON TPYMIIBI CIIOCOOEH 3aMEIaThCs MPU B3aUMOACHCTBUU
c ramorenunamu Qocdopa, amMMUAKOM,  THAPOKCHIAMHUHOM, ITPOU3BOJIHBIMU

rmapasvHa U T. 1.

O6paTI/ITG BHMMAHHC Ha 6OJ'IBIHYI-0 PCAKIUOHHYTO CITOCOOHOCTh AJIBACTH OB I10
CpaBHCHHUIO C KCTOHaMM. BO-HepBBIX, OHH JICTYC BCTYIIAIOT B PpPCAKIHNHU
IMPUCOCOANMHCHHNA, HAIIPUMCD, O6p33YI-OT IruapaThbl B BOOJHBIX paCTBOPAX. BO-BTOpBIX, 3a
CUCT BOAOpOaa aJIbACT HIIHOﬁ I'PYIIIIBI aJIbACTUABI JICTKO OKHUCIIAIOTCA:

- [O]
R — (|3 0 >
H OH

Ha sToii peakiimm oCHOBaHO Kaue€CTBEHHOE OINPEICIICHUE aJIbJICTHIOB.

OO6pa3oBaHue MojyareTaicii, OKHCICHUE U JAPYrHue peakiuyd KapOOHUIbHBIX
COCIMHEHUN COCTaBIISIIOT OCHOBY XMMHUH OJTHOTO M3 BAXKHEHUIIIMX KJIIACCOB MIPUPOTHBIX
OpPraHUYECKUX COCIMHCHUMN — YTIIECBOIOB.

OOpartrTe BHUMaHUE Ha PEAKIINH aJIbJICTUIOB U KETOHOB, CBSI3aHHBIC C OOJIBITION
MMOJBM)KHOCTBIO aTOMOB BOJIOPOJIa B O-TIOJIOKCHUM K KapOOHWITY BCIICJICTBHE
nossipuzaruu C=0-cBsi3u

«

R— CH,>C—H
M CBSI3aHHOTO C 9TUM JIETKOT0 OTpbIBa HoHA H*, Hampumep:

R —— CH,—CHO + Cl, > R CH —CHO

- HCI |
Cl

Jlutepatypa: [1], c. 198-221; [2], c. 90-104; [3], c. 127-158; [5], c.157-167;
[6], c.192-208; [7], c. 162-184; [8], c. 330-354

Bonpocsl 1151 cCaMOKOHTPOJISA

1. Hamumurte cTpykTypHble (GOPMYJIBI BCEX allbJIETHI0B M KETOHOB COCTaBa
CsH100. HazoBure ux.

2. HammmuTe ypaBHEHHS pEakIMid TMOJYYCHHS MPOIMHOHOBOTO ajbACTHA U

R—— C—0

alleToHa W3 COOTBETCTBYIOIIMX CIHPTOB, IWUTAIOTCHOMPON3BOIHBIX, KabIIMEBBIX
coJield KapOOHOBBIX KUCJIOT.
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3. Mo peakun @punens-Kpadrca momyanrte aneToGeHOH, IIsl HETO HATTUIIIATE
peakiuu ¢ (EHWITHAPA3HHOM, OUCYIb()UTOM HATpUsS, C aMMHAYHBIM PACTBOPOM
HUTpaTa cepeodpa.

Tema 1.10. KapOoHOBbI€ KUCJIOTHI U UX MPOU3BOIHbIE

Bonpockl TeMmbl

Omnpenenenne. Knaccudukanus o OCHOBHOCTH U CTPOEHUIO YTIIEBOIOPOAHOIO
panukana. U3omepus. Homenkiarypa.

OnHOOCHOBHBIE KapOOHOBbIE KUCIOTHI. [lomydeHue OKHCIIEHHEM MEePBUYHBIX
CIOUPTOB M aJbJAETHUJOB, U3 TAJOT€HONPHU3BOJHBIX YE€pPE3 HUTPUJIIbI, OKCOCHHTE30M,
oKkucieHueM ankuiaapwioB. dDusnueckue cBolictBa. CTpoeHME U XUMUYECKHE
cBoiictBa. KucnotHocts. OOpa3oBaHHME COJIEH, CIOXKHBIX 3(QHUPOB, AHTUAPUIOB,
raJIOTeHaHTUJIPUAOB, aMUIOB, HUTPWIOB. MypaBbHHas, YKCyCHas, MaclsHasl,
MUPUCTUHOBAs,  MNAJbMHUTHHOBAs,  CTE€ApUHOBAs,  apaxuHOBas,  OEH30iiHas,
penmnykcycHas. Mpuia.

OCco0EHHOCTH XUMHUYECKHX CBOWCTB HEMPEAENbHBIX OJHOOCHOBHBIX KHCIOT.
AKpHII0Basi, OJICHHOBAsI, IMHOJIEBAs, JIMHOJIEHOBAs, apaxuI0HOBas, KIYITaHOJOHOBAs,
AHKO3aleHTaeHOBasl, I0KO3areKCcaeHOBask KUCIIOTHI.

Oco0EHHOCTH XMMUYECKUX CBOMCTB IBYXOCHOBHBIX KHUCIIOT.

[IaBesneBas, MaJOHOBas, SHTapHas, [JIyTapoBas W aJWIMHOBAS KHUCJIOTBHI.
[lonsiTe O HempenenbHBIX JUKApOOHOBBIX KHCIOTax: (ymapoBas W MaJeHMHOBas
KHCJIOThI, 0COOEHHOCTH X CBOWCTB.

Apomatnueckue (PpraneBbie) kuciaorel. Ctpoenue. IlomukoHaeHcanus.
CuHTETHYECKOE BOJIOKHO (JIaBCaH).

MeToan4yeckue peKOMeHIAun

Vsacuute knaccudukanuo KapOOHOBBIX KHCIOT B 3aBHCHUMOCTH OT MPUPOJBI
YTJIEBOJOPOAHOTO pajuKala U KOJIMYeCTBA KapOOKCUITbHBIX FPYIIIL.

[Ipn wW3yyeHUMM HAHHOTO paszzelia MPEeXkIe BCEro pa3depuTech B CTPOCHHUHU
KapOOKCUIIbHOW IPYIIIBI M CHOCOOHOCTH COJIEPKALINX €€ COSAUHEHUN K TUCCOLMAlluU
R-COOH + HOH S R-COO" + H30", kotopas 00ycjI0BiIeHa yCTONYNBOCTIO aHHOHA
BCJIEACTBUE PACHPEACIICHUS OTPHULATEIBHOIO 3apsia PaBHOMEPHO MEXKIY IBYMS

aTOMaMM KUCJIOpOoaa
—12

O
0] y rd
R—Cf < > R—C —0 nmm R—C~
o \O N 12

KucnotHele cBOICTBa KapOOHOBBIX KUCJIOT CUJIbHEE, YeM Yy (PEeHOJIOB, OJTHAKO
3HAYUTENBHO ciiabee, ueM y BakHeumux Heopranuyeckux kuciaotr HCI, H,SO4 u 1. 1.

Hannunem kapOOKCHIIBHBIX TPYIIIT M KX MPOU3BOIHBIX O0YCIOBICHBI CTPYKTYpa
U CBOMCTBA TAKUX BaXKHEHIINX B OMOJIOTMYECKOM OTHOIIEHUN COEQUHEHUN KaK OCIIKH,
JUTUIBL U Ap.
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N3yyass XxuMUYecKue CBONCTBA KAapOOHOBBIX KHUCJIOT, YPE3BHIYAWHO Ba)KHO
YCBOUTH CIIOCOOBI 00pa30BaHUs U CTPOCHUE MX PA3NIMYHBIX MPOU3BOJIHBIX: CIOXKHBIX
3(UpOB, TAIOr€HAHTUIPUIOB, AHTUIPUIOB, AMHUI0B, HUTPUJIOB. BasKHBIM CBOMCTBOM
MEPEUYHCICHHBIX COEUHEHUN SBIIETCS MX CIOCOOHOCTh K THMAPOJIHM3Y B Pa3IUUYHBIX
YCIIOBHSIX ¢ 00pa30BaHHEM COOTBETCTBYIOIIEH KHCIIOTHI.

Jis XMMUM  TPUPOAHBIX OPTraHWYECKUX COCAMHEHHM OENKOB, JIMIHJIOB,
YyIJAEBOAOB MU T. JI. BaKHA CIOCOOHOCTh KapOOKCWIBHBIX TpyII 0Opa30BBIBATH
cnoxaodpupnsie -CO-O; amuaabie (IpU COSTUHEHUN TPUPOTHBIX 0.-aMUHOKHUCIIOT —
nentugaeie) -CO-NH-; aaruapunnaeie -CO-O-POsHy; nonnsie (comeBpie) -COO
*NHs-cBsi3m.

W3yunTe BIUSHHE CTPOEHUS YTIEBOJOPOJHOIO paJuKala HAa XHMHYECKHE
CBOMCTBA KHCIOT. Y TMpPEAENbHBIX KHUCIOT BCJIEACTBUE BIMAHUA KapOOKCHUIBLHOU
IPYNIbl, KaK U y KapOOHUJIBHBIX COEIMHEHMI, JIErKO 3aMEeIaeTcsl BOAOPO Y aToMa
yriepojia B O-MOJOKEHUH K (DYHKIMOHAJIBHON Trpymme. DJeKTPOHOAKIENTOPHBIE
rpynnsl (ABOWHAas CBsI3b, aPOMATUYECKOE KOJIBLIO U T. J.) YCHJIMBAIOT KUCJIOTHBIE
CBONCTBA.

HenacplllieHHbIE  KHUCIOTBI CHOCOOHBI K peakuusiM NPUCOEAMHEHUS U
MOJIMMEPHU3AIMH 32 CUET JBOMHOM CBSI3U; apOMATHUYECKHE — K PEAKIHUSAM 3aMEICHUS
BOJIOpO/a B OEH30JbHOM KoJiblle. HeHachllleHHbIE KHUCIOTBI — KPOTOHOBA,
(dymapoBasi, 0JIEMHOBAs — CYILIECTBYIOT B BUJE LIUC-TPAHC-U30MEPOB.

OOpaTtuTe BHUMaHUE Ha MOBEACHUE JUKAPOOHOBBIX KUCIIOT IPU HAaTPEBaHUU B
3aBUCUMOCTH OT B3aMMHOTI'O PaCIOJIOXKEHUsI KapOOKCUIbHBIX Tpynn. OQHU U3 HUX —
SHTapHAas, TIIyTapoBas, MaJIeMHOBad, (praneBast 0Opa3yrOT aHTUAPUIBI, IPYTHE Yallle
BCero Jexkapookcunupytorcs. s o0pa3oBaHus aHTUAPHUIa KapOOKCUIIbHBIE TPYIIbI
JOJKHBI HAaXOIUThCSl BOJIM3M JAPYr OT ApYyra, a BaJEHTHBIE YIJIbl B HUKINYECKOM
aHrugapuje ObIThb OJIM3KM IO BEJIMYMHE K HOPMAJIbHBIM BaJICHTHBIM YIjlaM (CM.
runote3y baiiepa).

Jlutepatypa: [1], ¢. 222-242]; [2], c. 105-122; [4], ¢.163-238; [6], c. 210-254;
[7], c. 190-217; [10], c. 170-199

Bonpocsl 17151 camonpoBepKu

1. Hanumwure ypaBHEHUS peEaKIUi TMOJYYEHUS MPONUOHOBON KHUCIOTHI
OKHUCJIEHUEM oJierHa, CHUPTA, KAPOOHUIBHOTO COEUHEHHUS; TUIPOIU30M CI0KHOTO
aupa.

2. Kakue coequHeHust 00pa3yroTcs IPU B3aUMOJIECHCTBUHN YKCYCHON KUCIIOTBI CO
cineayromuMu peareHtaMu: NHs (Tpu KOMHAaTHOW TeMnepaTrype U NpHh HarpeBaHUM);
PCls; meTanosiom (B mpucyTcTBUU KOHLEHTpUupoBaHHOU H2SO4); xmmopom?

3. Hanumwure ypaBHEeHUs peakiuil moauMepu3aluy 1 B3auMojencTeust ¢ HBr
IUTL AKPUIIOBOU KHUCIIOTHI.

4. Kakue U3 npeeabHbIX U HENPEAEIbHbIX KUCIOT BXOJIAT B COCTaB KUPOB?

Tema 1.11. I'mapoxkcukucaorsl. [lonsaTHE 00 OKCOKHCIOTAX
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Bonpockl TeMmbl

Omnpenenenue. Knaccuduxanus. M3omepusa. Homenknarypa. [lonyuenue u3
raJIOTeH3aMEeIIEHHbIX ~ KHUCIOT, W3  KapOOHWIbHBIX  COEJUHEHUH  4epes
TUIAPOKCUHUTPUIIBI, OKHUCJICHUEM TIiuKojeh. dusndeckue cBoiicTBa. CTpoeHue u
XMMHUYECKUE CBOMCTBA.

Peakiuu no ruipoKCUIILHOM rpyIine, Mo KapOOKCUIIbHOM TpyIiNe, peakuud ¢
ydyactueM o00eux (GYyHKIMOHAJIBHBIX Tpynn (KOMIUIEKCOOOpa3oBaHUE, pPEaKIMU
HarpeBaHus o-, 3- ¥ Y-TUIPOKCUKHUCIIOT).

OnTuueckas aKTUBHOCTb THAPOKCUKHUCIOT. ACUMMETPUYECKUM aTOM yriepoa.
OnTuyeckue aHTUMNOIBI (HAHTHOMEpHI), panemMathl. Crepeonsomepusi BELIECTB C
HECKOJIbBKUMH aCUMMETPUYECKUMHU aTOMAMU YTIEpOoa.

Huactepeonzomepsl. MonouHasi, si0Ji04Hasi, BUHHAS U TUMOHHAsI, KUCJIOTHI.

[Tonsarue 06 apoMaTHYECKUX TUAPOKCUKHUCTOTaX. CalMuIMIoBast KUCJIOTA.

[lonarue 00 okcokucinoTax. IlupoBuHOrpamHas, IIaBEICBOYKCYCHAs, O-
KETOTJIyTapoBasi W  AalleTOYKCyCHass KHUCIOThl. KeTo-eHOnbHas  TayTOMEpHs
aleTOYKCYCHOTO 3upa.

MeToanyeckue peKoMeHIaluu

[Ipy wu3ydYeHHM CBOMCTB OKCHUKHUCIOT CJIEAyeT HCXOAUTh W3 TOr0, YTO
COCIMHEHUSI CO CMEIIAHHBIMU (DYHKIUSMU O00JIaJlal0T CBOMCTBAMHU, MPUCYIIUMU
KKJI0M (PYHKIIMOHAIBHOU T'PYIINE B OTIEIBHOCTH, B IAHHOM CIy4ae — CBOMCTBAMHU
CIIUPTOB M KapOOHOBBIX KUCIOT. KpoMe Toro, oHM UMEIOT CBOMCTBA, 00YCIOBICHHBIC
B3aMMHBIM BIUsIHUEM TpyIin. OO0paTuTe BHUIMaHUE Ha CIIOCOOHOCTh TUAPOKCUKHUCIIOT
OTHICTUISITh TP HArpeBaHUM BOJY C OOpa30BaHUEM COBEPIICHHO pPa3UYHBIX
COCIMHEHMI, B 3aBHCUMOCTH OT B3aMMHOTO PACIOJIOKEHUS KAapOOKCHUIBHOU H
TUAPOKCUIIBHOM Tpymi (o-, B-, Y- U APYTHE OKCUKUCIIOTHI).

[Ipexae yeM O3HAKOMUTHCS C OCOOCHHOCTSIMU OTAEIBHBIX MpeaCTaBUTENCH
TUAPOKCUKUCIIOT, CJIEAYeT HU3YYUTh BOIPOCHI, CBSI3aHHBIE C ONTHYECKOM, WJIHN
3epKabHOM, wu30oMepueil. CylIeCTBOBAHME ONTHYECKUX H30MEpPOB CBS3aHO C
HaJUYUEM B MOJIEKYJIE aCHMMETPUYECKOr0 aToMa Yrjiepoja, T. €. aroMma yriiepoja,
CBSI3aHHOTO C YEThIPbMSI Pa3IMYHBIMU ATOMAaMHU WM TPYIIIaMu aTOMOB. B 3ToM cirydae
Yyepe3 HEro Hellb3s MPOBECTH IUIOCKOCTh CUMMETpHH. ECiu B MoOJIeKyIi€ TOJIBKO OJIMH
ACHMMETPUYECKUM aTOM, TO BO3MOXHBI [IBa PA3JUYHBIX MPOCTPAHCTBEHHBIX
PACIOJIOKEHUSI TPYII MPU ATOM aTOME, YTO MOKHO H300pa3uTh MPOCKIIMOHHBIMH
dbopmymnamu:

COOH COOH

H I OH HO I H

CHs; CHs
| 1
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DTU COEeTUHEHUSI HE COBMECTUMBI B TPOCTPAHCTBE, OTHOCATCS APYT K APYTY Kak
IPEIMET U €ro 3epKalbHOE U300pakKeHNE U HA3bIBAIOTCS 3€PKATbLHBIMU H30MEPAMH, A
TaKK€ ONTUYECKUMU AaHTUIIOJAMU WM SHAHTUOMEPAMU. 3€pKAIbHBIE U30MEPBI UMEIOT
OJIMHAKOBBIC (M3MYECKUE M XHMHYECKHUE CBOWMCTBA, OTJIMYAsCh JAPYr OT JApyra
HaIpaBJICHUEM BpAIEHUS TUIOCKOCTH ToJsipu3anuu cBeTa. OOBIYHO 3epKaIbHBIM
U30MepaM MPUCBaMBAIOT OJMHAKOBBIE Ha3BaHUsA, 0003Hayas ux cumBojiamMu L u D B
3aBUCUMOCTH OT PACIOJI0KEHHS KAKHX-TO OMPEICICHHBIX JIsl JAHHOTO KJacca Tpym
aTOMOB.

VscHUTE, KAKOMY NPOCTPAHCTBEHHOMY PACIOJIOKEHHIO aTOMOB B MOJIEKYJIE
COOTBETCTBYIOT H300paK€HHBIEC MPOCKITMOHHBIE (PopMyIbl D- u L-MOTOYHBIX KHCITOT,
KaKue TPYIIIbI PacloiOKeHbl OJMKe, Jalbllie; KaK paclojoKeHa YriiepoaHas IeMb
(BenuuMHA BaJieHTHOTO yria 109°28").

Ecnu B MoJieKyIie HECKOJIBKO aCUMMETPUYECKUX aTOMOB, TO YHUCIIO ONTUYECKUX
n30MepoB yBenmuuBaeTcsi. OOBIYHO MPU HECKOJIBKUX (N) aCHMMETPHUSCKHX aTOMax
umeercs 2"- ONTHYECKUX U30Mepa, SBISIOMIUXCS MOMapHO 3epKATbHBIMU U30MEpaMu.

Pazbepurech B 0COOOM cilydae ONTHYECKOW HM30MEPUM, KOTJA HMEIOTCS

ACUMMCTPHUYICCKUC AaTOMBI C OIMHAKOBBIMHU I'PYIIIIAMUA:
COOH COOH COOH COOH

—_—C—— _C_
‘ N N
H—C—O0H HO—C—H H—C—OH HO—C—H

COOH COOH COoH COOoH
()() (H)(1n) (1 (1Y)

Bunnsie kuciotel (-)(I) um (+)(II) sABASIOTCS ONTHYESCKUMHU aHTHITOIAMH
(onanTomepamu), a (lll)(me30BuHHAs) — uUx aAmactepeomep. Tak Kak ME30BHHHAs
kuciota (llI) uMeer anemMeHT cuMMeTpuM, a UMEHHO — IUIOCKOCTh CHUMMETPUU
(o003HaUeHHYI0 MYHKTUPHOW JIMHUEW), OHAa ONTHUYECKH HE JAesiTelbHa. OITO
O0OBSCHSETCS TeM, 4TO 00€ CHMMETPUYHBIC YACTH MOJICKYJIbI BPAIIaOT TUIOCKOCTH
MOJISIpU3AIIMU CBETa B pa3HbIE CTOPOHBI, HO HA OJWH U TOT XK€ YroJ, B pe3yJbTare
cymmapubii 3gdekt paBeH Hymo. Ecim Mbl HammmieMm ¢GOpMalbHO ONTHYECKUN
antunon (1Y) nns mezoBunHOM kuciotel (L), To mocie mpoBeneHUs ¢ HUM
pa3peiIeHHON NIl MPOeKIMOHHBIX (popmyn Duiiepa onepanuu — nmoBopota Ha 180°
0c3 BBIHECCHHS W3 IIJIOCKOCTH 4YepTeka — IOJNYYHM Ty K€ CaMyl ME30BHHHYIO
kucioty (lll). Takum oOpa3om, 37eCh MBI CTaJKMBaeMCs CO CiydaeMm, Korja
JIOTIOJTHUTENIBHBIN 3JIEMEHT CUMMETPHUH YMEHBIIIAET TEOPETUUECKH BO3MOKHOE YHUCIIO
ONITUYECKUX U30MEPOB: BMECTO ueThipex (1o hopmye 2") 1o Tpex.

Onruyeckass UW30MEpUsi — CBOMCTBO, TIPUCYILEE HE TOJBKO KJAaccy
ruaApoKCcUKuciIoT. CoeuHEeHHs JTI000T0 Kiacca OPraHMYECKUX BEIIECTB M MHOTHE
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HCOPraHNM4CCKUEC COCANHCHHA MOT'YT UMCTb HCHTPbI aCHMMCTPUU U, CICAOBATCIIBHO,
CymICCTBOBAThb B BUAC OIITHUYCCKUX N30MCPOB.

O6paTI/ITC BHHUMAaHHUC Ha CTPOCHHUC «PCAKTHUBA q)eJII/IHFa», ABJAIOIICTOCA
KOMIIJICKCHBIM AJIKOI'OJIATOM MCEIU HanHeBO-KaHHeBOﬁ COJIM BHUHHOH KHCJIOTHI,
OTHOCAIINMCA K «XCJIATHBIM» KOMIIJICKCAM:

TOOK COOK
HC—O \ OH——CH
| Cu
HC—OH # ™S 0o——CH
COONa COONa

PaccmaTpuBasi TUIPOKCUKUCIOTHI, OOpaTUTE BHUMAHUE Ha MOJIOYHYIO,
sS0JIOYHYI0, JMMOHHYIO KHUCJIOTBl. OJTH COCAUHEHHUS SBJISIIOTCS BaXKHEHIIMMU
IPOMEKYTOYHBIMHU MPOAYKTaMU OOMEHA BEIIECTB B JKUBBIX OPTaHU3MaX.

OKCOKHUCITOTBI (QJIBIETU0- U KETOHOKHUCIOTHI SBJISIIOTCS COEAUHEHUSMHU CO
CMEIIaHHBIMU (QYHKIMSIMU, COAEPNKAIMIMMHU (DYHKIIMOHAJBHBIE TPYIIBI Pa3IMYHOIO
Buaa. [IpumepamMu Takux KUCIOT SIBISIOTCS MUPOBUHOTPAJHAS, O.-KETOTIyTapoBas,
[IABEJIEBOYKCYCHAsl. OTH COCIMHEHHS — BAKHEUINHNE MPOMEKYTOUHBIE MPOIYKTHI
oOMeHa BeIIECTB B JKHUBBIX opraHusmax. Ha mnpumepe aimeroykcycHoro sdupa
03HAKOMBTECH C SIBJICHUEM TayTOMEPHUH, YACTO BCTPEUAOIMMCS B XUMHUU IIPUPOIHBIX
COCIMHECHUM.

Jlutepatypa: [1], c. 262-274; [4], c. 281-288; [8], c. 410-441; [11],
c. 558-582.

Bonpocsl 17151 CAMOKOHTPOJIs

1. Hanumure ypaBHEHUS peakUUil B3aUMOACHCTBUS MOJOYHOU KHCIOT C
ykcycHo# kucioroi, NaOH, nz6eitkom PCls, m30bITKOM MeTaHOMA.

2. YTO NOHUMAIOT MO/, ONTUYECKOM aKTUBHOCTHIO OPraHUYECKUX COCTMHEHU?

3. Ha mnpumepe BHUHHOW KHUCIOTHI TMOSICHUTE, YTO O3HAYAIOT TIOHSTHUS:
ONTHYECKHE U30MEPHI, 3€pPKaJIbHBIE H30MEPHI, TUACTEPEOMEPHI, paleMar, Mme3odopma.

Tema 1.12. AMUHBI

Bonpockl Tembl

Omnpenenenue. Knaccudpukauus. Homenknarypa M3zomepusd. Ilonydenue u3
rajoreHONPOU3BOAHBIX, aAMHJIOB, HHUTPOCOCAMHEHMI. 3HaueHue peakuuu H. .
3UHWHA Ui Pa3BUTHS NPOMBIILICHHOCTH OPraHUYECKOro cuHre3a. dusmyeckue
cBorictBa. CTpoeHHE U XUMHYECKHE CBOMCTBA.

OcHoBHOCT aMHHOB. (OOpa3oBaHue coseil. Peakuuu ankuimpoBaHus,
AlWJIMPOBAHUS, C A30TUCTOM KUCIOThI. AHUINH. | 'eKcaMeTHUIIeHINaMUH.
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A30TcoiepKallKe MPOU3BOIHBIEC YTOJIbHOW KUCIOTHI. [10IHBINA aMul yroJabHOU
KHUCJIOTHI — MOU€BHHA. buypert. [loHsiTHE O TMAa30- U A30COCTUHECHUSX.

MeToanuyeckue peKOMeHIAun

[Ipu u3ydyeHUn JaHHOW TeMbl 0COOOE€ BHUMAHHUE CIEAYET YJEIUTh CBONCTBAM
aMHHOB, MMOCKOJIBLKY amuHOrpymma -NH; 1 ee npon3BoAHbIE B 3HAUUTEIIBHON CTEIEHU
OTPENICNISIOT CBOMCTBA TaKUMX BAXKHEHIIMX B  OHOJOTMYECKOM OTHOIICHUH
COCMHEHUM, KaK O0eKr. AMUHBI MOKHO paccMaTpPUBATh KakK MPOU3BOIHBIC aMMHAKa,
B KOTOPOM OJIMH, JBAa WM TPH arToOMa BOAOPOJA 3aMELICHbl OPraHUYECKUMU
paaruKaIaMu.

AMuHBI, MOAOOHO aMMHaKy, OO0JaJaf0T OCHOBHBIMH CBOWCTBAMH, HYTO
00yCIOBJICHO HAJWYMEM HEIOJICICHHON Mapbl 3JIEKTPOHOB aToMa a30Ta, CIIOCOOHOM
B3aMMOJICHCTBOBAaTh C BOJOPOAHBIM HMOHOM KHCJIOTBI, 00pa3zys IOJ0XUTEIHHO
3apsKCHHBIN MOH 3aMEIIEHHOr0 aMMOHUA. OTpULIATENBHO 3apsSKEHHBIN KUCIOTHBIN
OCTaTOK CBSI3BIBACTCS C MOCICIHUM HOHHOM CBS3BIO:

oo 4 + —
RNH, + HC — [RNH{CI ;

o o p— + p—
R,NH + Hcl — [RNHYCl

+ +o—
RN+  HC — [RNH I
AMMHaK W amMuHBl O00pa3ylOT COJM TAKXKE C TajJOreHONPOU3BOIHBIMU
KHCIIOTaMH, HallpuMep:

NH; + RCl  — [RNH{CI ;

TpeTnyHbie aMUHBI B TOM cliydae 00pa3yloT COJIM YETBEPTUUHBIX AMMOHUEBBIX
OCHOBAHMUI;

RN+ RC — | R4N]+C1_

B BoIHBIX pacTBOpax aMUHBI, B3aUMOJEHCTBYS C MPOTOHOM BObI, 00Pa3yrOT
MOHU3UPOBAHHBIE TUAPOOKUCH U CO3IAI0T LICIIOYHYIO CPENy:

RNH, + HOH — [RNH| + OH

AMUHBI JKHPHOTO psiia SBISIOTCS Oojiee CHIBHBIMH, a apOMaTHYCCKHe
aMHUHBI — OoJiee CJIaOBIMM OCHOBAHHMSAMU, YeEM aMMHAK. DTO OOBICHSIETCS BIUSHUEM
pagvkajga Ha  BEIMYMHY  DJIGKTPOHHOM  TUIOTHOCTM Ha  aToMe  a3o0Ta:
AJIEKTPOHOOHOPHBIC AJTKUJIBI YCHIIHBAIOT CITOCOOHOCTH a30Ta MPUCOSANHATEH TIPOTOH,
AIEKTPOHOAKIICTITOPHBIC aPUIIBl YMEHBIIIAIOT 3TY CITIOCOOHOCTD.

i 3

H—>»C —>» NH, H-NH, ( th

H A
S

OcnabneHre OCHOBHBIX CBOICTB
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HCHO,Z[CJ'I@HH&H OJICKTPOHHAA IIapa aToMa as3oTa OINpCACIIACT CIIOCOOHOCTh

AMHHOB O6pa3OBBIBaTI> KOMIIJICKCEI C HOHaAMH MCTAJIJIOB.
n+

Me™ + XRNH, — = [Me(RNH,),

W3ydass XUMHYECKHE CBONCTBA aMHHOB, o0OpatuTe oco00oe BHHUMaHHE Ha
peakuuM anWwIMpOBaHWSA. AMMHBI TpPH  B3aUMOACHMCTBHM C  AHTUAPUAAMM,
raJIOTEHAaHTUJIPUIaMUd U B OIPEJIEICHHBIX YCIIOBUSX, HAIpUMEp, NpU 0Opa30oBaHUU
O€JIKOB B )KMBOM OpPraHHU3ME C KapOOHOBBIMHM KHCJIOTaMH, 00pa3yroT 3aMellECHHbIE

aMHU bl KHCJIOT:

RNH, + HO-CR' -
2 0-C »  RNH-CR

I~ |
0] o .

AmunHas cBs3b -NH-CO- umeer Oosnbllioe 3HAYEHHUE B XUMUU TPHUPOIHBIX
OPTraHUYECKUX COCTUHECHUMN.

AMMHBI pPa3IUYHOTO CTPOCHUS MO-PA3HOMY B3aUMOJIEHCTBYIOT C a30THUCTOM
KucioToi. [lepBuuHbIe apoMaTUYECKUE aMUHBI 00Pa3yIOT TUa30COEAUHEHUS, ITUPOKO
UCIIOJIb3YEMbIC MIPU CUHTE3€ PA3IMYHBIX OPraHUYECKUX COCIUHEHUH, B YaCTHOCTH,
kpacuteneil. [lo coBpeMeHHBIM MpENCTaBICHUSAM OKpacka BEIIECTB OO0YCIOBJICHA
HAJIMYHUEM COMPSIKEHHOW CUCTEMBI 3JIEKTPOHOB. CMENIEHUE NEKTPOHHOMN TNIOTHOCTH
B TaKOM CHUCTEME CIOCOOCTBYET YTIyOJICHUIO OKPACKHU.

OOparture BHHUMAaHHE Ha CIOCOOHOCTh JMAMHHOB BCTYIAaTh B PEAKIIUIO
MOJIMKOHJICHCAIIUA C JTUKApOOHOBBIMU KHUCIIOTaMH, 00pa3ys TEXHUYECKU IIEHHBIC
MOJIUMEPHI - MOJTUAMU/IBI.

Heobxoaumo u3ydnTh a30TcojliepKallee MPOU3BOJHOE YTOJIbHOM KHUCIOTHI —
MOYEBHHY U €€ MPOU3BOIHOE — OUYypET.

Jlutepatypa: [1], c. 255-262, 426-454; [5]. c¢. 188-205; [6], c. 277-293; [7],
c. 226-232;[11], c. 314-330

Bonpocs! Aj1s1 CAMOKOHTPOJIS

1. Uro mosy4yuTcss mpU HUTPOBaHMM H300yTaHa mo peakuuu KoHoBanosa?
Pa3bepute MexaHU3M ATOM pEaKIIUH.

2. YUro takoe Omyper? Hammmure ypaBHEHUS pEakiMii €ro oOpa3oBaHUS H
TUAPOIU3A.

3. Hanumure ctpyktypHbie popMyibl Bcex amuHOB coctaBa CsHgN. HazoBute
ux. Kakue u3 HUX SIBIASIOTCS IEPBUYHBIMUA, BTOPUYHBIMHU, TPETUYHBIMU?

1.13. AMMHOKHCJIOTBI

Bomnpocsl TeMbl

Onpenenenue. Knaccupukauus. Homenknatypa. M3omepust (CTpyKTypHas u
npocTpaHcTBeHHas1). IloyueHne U3 rajaoreH3aMelleHHbIX KUCIOT, LIMAaHTHJIPUHOB,
JIbJIETUJI0B, TuApoan3oM OenkoB. CTpoeHue U (U3MKO-XMMHYECKHE CBOICTBA.
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AMdoTepHOCTH, TOHATHE O OUTIOIIPHOM MOHE, M303JICKTpUUECKas TOUYKa. Peakiuu mo
KapOOKCUIIHLHOM rpymnne: oOpa3oBaHue coJieH, CJIOHBIX 3¢ uUpoB,
nexkapOoKcuiIrpoBanre. Peakuuu 1mO aMUHOTPYINE: C A30TUCTOM KHUCIOTOM, C
dopmanbaerunom, N-ankunuposanue, N-anuanpoBaHue, 1e3aMUHUPOBAHUE.

Peakiuu ¢ yuactueM KapOOKCHUIIBHON M aMHUHOTPYIII: KOMILIEKCOOOpa30BaHUE,
peaKIuy Py HArPEeBaHUH O.-, 3-, Y ~-aMUHOKHCIIOT.

Peakiuu npupoIHBIX O-aMUHOKHUCIOT: O0Opa3oBaHHWE NENTUAOB, peakuus C
HUHTHIPUHOM, PEaKlUd C y4acTUEM paJuKalioB (LIBETHBIC pEaKIMu, 0Opa30BaHUE
CBsI3€H B CTPYKTYype Oeika).

MeTtoanyecKkue peKOMeHIaun

[Ipexne Bcero pazdepuTech B KiIacCH(PUKAIUA aMUHOKUACIIOT B 3aBUCUMOCTH OT
KOJIMYECTBA aMHHO- W KapOOKCWIIBHBIX TPYII M WX B3aWUMHOTO PACIIOJIOKCHUS, a
TaKK€ OT MPHUPOIBI YIIIEBOIOPOAHOTO pamukama. [Ipm 3ToM ocoboe BHUMaHHUE
oOpaTuTe Ha 0- aMHHOKHCIIOTBI, OT KOTOPBIX 3aBHCUT CTPYKTypa M CBOHCTBA OEITKOB
— BOKHEUIINX OMOJIOTUYECKUX COCTUHCHUH.

N3yyas xumMu4eckue CBOMCTBA aMUHOKUCIIOT, 0OpaTuTe BHUMAaHUE Ha TO, YTO
OHHM TPOSIBIISIIOT BCE CBOMCTBA KaKk aMHHOB (0Opa3ylOT COJU C KHUCIOTaMH,
N-ankunbHble npoun3BojHbie, N-amibHble npousBoaHble, [lInddoBsl ocHOBaHUS),
TaK U KapOOHOBBIX KHUCJIOT (00pa3yloT COJM CO IIeJIoYaMu, CIOXKHBIE 3(UpHI,
TAIOTCHAHTHIIPUABI, AHTUAPHUIBI, aMHUIbI), a TakXKe BCTYMAlOT B PEAKIUU C
OJIHOBPEMEHHBIM y4acTHeM 00euX PyHKIIMOHAIBHBIX IpyI kapOokcuibHoi — COOH
u amuHorpymnmbsl — NH.

Jlmst  mocnemyromero  M3ydeHWs ~ CBOWCTB — NMPUPOIHBIX  OPTaHUYCCKUX
COEIMHEHHI Ba)KHO Pa300paTbcs B KUCIOTHO-OCHOBHBIX CBOMCTBAX (aM(OTEPHOCTH)
AMUHOKHCIIOT. 3HAHWE KUCJIOTHO-OCHOBHBIX CBONCTB aMHHOKHCIIOT MMEET Ba)KHOE
3HAUueHue i1 TOHWMaHMsA CBOMCTB OejKoB. bojiee TOro, Ha 3THX CBOMCTBax
AMUHOKHCIIOT OCHOBaHBI BCE METOJIbI WX pa3ielieHus, WICHTUPUKAIUU U
KOJINYECTBEHHOTO aHaJIN3a.

Monoamunomonoxapboroevie KUCIOTHI OTBEYAOT (PopMyJIE:
(00

H,N — CH — COOH,

R
rne R =-H, -CH3, -CH,OH wu . 1.

[Ipu 0AHOBpEMEHHOM MPUCYTCTBUU B BOJTHOM PAacTBOpE KapOOHOBBIX KHUCIOT
(K, ~ 10°) u amunos xupnoro paga (Ks ~10*) nmpoueccs! X aucconyanuy B3auMHO
YCUJIMBAIOTCS BCIIEACTBHE 00pa30BaHUsl MaJIOJUCCOLMUPOBAHHOTO COSIMHEHHSI BOIbI
(K=104):

R-COOH £ R-COO" + H*

R-NH, + HOH S R-NH;* + OH"

H*+OH S HOH
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Cymmapuo: R-COOH + R-NH; & R-COO" + R-NHj3*, roe paBHOBecue

CHUJIBHO CMCUICHO Bl‘IpaBO.
H,N — CH — COOH

+ _
H3;N — CcH —C00

R R

M [
KonudectBo nonHoi hopmbr aMuHOKUACTOTHI (1) B COTHH U ThICSYH pa3 OoJIbIIIe,

yeM MOJIeKyJsipHO# (M).
B BogHOM pacTBOpe OUITOISPHBIN MOH HAXOIUTCS B COCTOSIHUM PaBHOBECHS C

JIBYMSI APYTUMU MOHHBIMU (hopMamu:

OH
+ + - OH B
[—
HN—CH—COOH =~ BN—CH—C00 == HN— cH—C00
| i | H |
R R R

(K) () (A)
B cunpHOKHCIION cpeie aMHHOKHCIIOTa CYLIECTBYET IIPEUMYILIECTBEHHO B BUJIE
KaTHOHA (JIUCCOIMAIUsl KapOOKCHIBHOW TPYMIbI MOJABJICHA); B CHJIBHOIIEIOYHOM
cpene — B BUJI€ aHMOHA (ITO/IaBJIEHA AUCCOLMALIMS aMUHOTPYNNbl). B MonekynsipHOM

BHAC 3TO paBHOBECHUC MOJKHO 3aIllMCaTh TaK:

+NaOH +NaOH
I + -NaCI,-I:‘OH -HOH
Cl |H3N — CH — COOH +HCI H,N — CH — COOH +HC H)N — CH — COONa
| -NaCl |
R R

AMMWHOKHUCIIOTBI, KOTOPBIE UMEIOT Pa3HOE KOJIMYECTBO OCHOBHBIX U KMCJIOTHBIX TPYII
— IMaMUHOMOHOKapOOHOBBIE (I1I€JIOYHBIE) U MOHOAMUHOJAUKAPOOHOBBIE (KUCIIBIE) —
MOJIBEPKEHBI B BOJIHBIX pacTBOpax 00Jiee CIOKHBIM PAaBHOBECHBIM MEPEXOIaM.

ﬂuaMuHOKap60H0861ﬂ KHCJIOTaA — JIM3HUH:
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HyN—CH — COOH

(CHy)4
(M)
NH,
I +How
-OH~
. OH + _OH ~ OH -
HyN— CH—COOH===H3N— CH — C00 <= H,;N~——CH—CO0===H,N—CH—CO
| H* | HY | H |
(CHy), (CHy) «sz)zl (f|:H2>4
+ +
NHj NH N N,
| A
(K,) (Ky) (1 (A)
MOHOGMMHO()MKGP6OH06£Z}Z KHCJIOTa — acliaparunHoBas KucjioTa.
H,N— CH — COOH
|
CH,
(M)
COOH
A +HOH
HT
. OH + _OH - OH _
H;N— CH—COOH==—=H;N—CH —C00 == H,N—CH _COO‘_:+H2N_CH —CO

| HY | Ht | H
CH, ?HQ C|H2 C|3H2
COOH COOH COO COO

(K) (1) (Aq) A

HNoHHOEe cocTOsiHME, B KOTOPOM BEIIECTBO HMMEET paBHOE KOJIMYECTBO
MOJIOKUTENIbHBIX U OTPULIATEIBHBIX 3apsA0B (B LIEIOM 3JEKTPOHEUTpPaIbHO) U TOJ
JENUCTBUEM MOCTOSHHOTO 3JIEKTPUYECKOT0 TOKA HE ABUKETCS HU K KaTOy, HU K aHO.Y,
Ha3bIiBaeTcs uzodnekTpudeckuM (I). B ciiyqae aMUHOKHCTIOT — 3TO OUIIOJISIPHBIN HOH.
3HaueHne pH, mpu KOTOPOM aMHUHOKHCIIOTa HE HECET CyMMAapHOIO 3JIEKTPUYECKOIrO
3apsijia, Ha3bIBaCTCs M303JIeKTpudeckor Touko (pH; mim pl).

VY Tak Ha3bIBaEMBIX «HEUTpPAJbHBIX» AMUHOKUCIOT BCJIEJICTBUE TOIO, 4YTO
Ki> Kp, B HeHTpalbHOM pacTBOpE KOHIEHTpALMsi aHHOHA HECKOJIBKO OOoJble, YeM
KOHIEHTpalus KaTuoHa, nosromy pl = 6. Hanpumep, nis ananuna pl = 5,97.
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OOparvuTe BHUMAaHKUE HA TO, YTO MPH IUCCOIMAIIMYU B BOJIEC LIEJIOYHBIEC U KUCIIbIE
AMUHOKHUCIIOTHI 00Pa3yoT COOTBETCTBEHHO MOJIOKUTEIIbHBIE U OTPUILIATEIbHBIE HOHBI.
JlJisi mepeBojla TaKMX AaMUHOKHUCIOT B HU303JIEKTPUUYECKOE COCTOSHHE Tpedyercs
co3/1aTh onpeaesieHHbI pH cpebl BBEIEHHEM CUIIBHOTO OCHOBaHMS (B CiIy4yae JIU3UHA
— J1J151 IOJIAaBJICHUSI TUCCOIMAIINY N30BITOYHON aMHUHOTPYTINBI) MIIM CUIIBHON KHUCTIOTHI
(B ciiydae acmaparuHOBOW KUCJIOTHI — IS MOAABICHUS  JTUCCOLMAIIMN U30BITOYHON
KapOOKCWJIBHOM Tpynmbl). JJis IIETOYHBIX aMUHOKHCIOT pl > 7, i KUCHBIX
amuHokuciaor Pl < 7. Hanpumep, mis nuzuna pl = 9,82, a qis acnmaparnHoBoit
KUCJIOTHI pl = 2,77.

OOparture BHUMaHHE Ha CIOCOOHOCTh O-aMUHOKHCIOT B OIPEIEICHHBIX
yCIOBUSX (TOJBKO B IPUCYTCTBUU (PEPMEHTOB) 0OPa30BBIBATH NENTHUIHBIE (AMHIHBIC)
CBSA3U IYTEM B3aUMOJICUCTBUS (.-aMHHO- U 0-KapOOKCUIIBHBIX TPy -NH-
CO-, o0yciiaBmuBaronux CTpyKTypy Oernka.

W3 npyrux peakumidé aMHUHOKHUCIOT, OOYCIIOBJICHHBIX OJHOBPEMEHHBIM
MPUCYTCTBUEM aMUHO- U KapOOKCUJIbHBIX TPYMI, 0OpaTUTE BHUMAHUE Ha MOBEJICHUE
a-, B-, Y-aMUHOKHUCIIOT MPU HAIPEBAHMH.

Jlutrepatypa: [1], c. 275-285; [4], c. 320-337; [6], c. 293-302; [7], c. 286—-293;
[11], c. 582-598

Bonpocsl 17151 CaMOKOHTPOJIs

1. PaccmoTpuTe CTpo€HME 0-aMUHOKHCIOTHI Ha NPUMEPE aMHHOYKCYCHOM
KUCJIOTHL. UTO HaszpiBaeTcsi OMMOJISIpHBIM MOHOM? Hanuiinrte ypaBHEHHUS peakiuid,
XapaKTepHU3yIOMINX aMPOTEPHBIN XapakTep aMUHOKHUCIIOT.

2. OObscHUTE, TOYEMY B M303JEKTPUUECKONH TOUYKE AMHUHOKHUCIOTHI HE
JBIKYTCSI HU K KaToay, HU K aHony. B kakoi cpene HaXOOUTCs M303JEKTPUYECKast
TOYKA IyTaMUHOBOM KHCIIOTHI?

3. Hanmmmre ypaBHEHUsI peakIuii B3aUMOACHCTBHUS aJlaHWHA CO CIAEAYIOIIUMHU
peaktuBamu: HCI, NaOH, CuSO4, arnetanpaeruaom, aneTUIXJIOPHIOM.

Tema 1.14. I'erepounkaunyeckue coequHenns. HykienHoBble KUCIOTHI

Bonpocskl Tembl

Omnpenenenue. Knaccudukaiusi mo yuciy 3BeHbEB B IIUKIIE, IPUPOJIC U YUCITY
reTepoaToMOB. ApOMAaTHYHOCTh. KHCIOTHO-OCHOBHBIE CBOWMCTBA. (OCOOEHHOCTH
XUMUYECKUX CBOWCTB TSTUWICHHBIX M IMECTUWICHHBIX TeTEePOIMKINIECKUX
coenunennii. Mypan, THOhEH, MUPPOI, UMHIA30JI, THA30J, MUPUIUH, TUPUMHUINH,
CTPOCHHE U UX MPOU3BOIHBIC.

[ToHsATHE O TETEPOLIMKINYECKUX COCTUHEHUSIX C KOHICHCUPOBAHHBIMH SIAPAMM.
Wunon, mypuH, CTpPOCHUE U WX TIPOU3BOIHBIC.

Onpenenenue. JIHK. PHK. CocraB, ctpoenne, cBoiictBa. Hykieo3umsi,
HYKJIEOTHU/IbI.

MeTtoanyecKkue peKOMeHIauumn
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['eTepolMKINYECKUE COSTUHEHHSI OUYeHB IIIMPOKO PACIPOCTPAHEHBI B IPUPOJIC.
[Ipon3BOMHBIMH  TETCPOIMKIMYECKAX  COCAUHCHHWHA  SIBIIACTCSA  T'e€MOTJIOOWH,
XJIOpOQUII,  a30TUCThIC  OCHOBAaHHWS  HYKJICHMHOBBIX  KHCJIOT,  HEKOTOpHIC
AMUHOKHUCIIOTHI, QIKATIOUIBI M PS APYTHX BemecTB. HeKOTophIe TeTepOorMKINIECKIe
COCTMHEHHUS IUPOKO UCTIOIB3YIOTCS B TEXHUKE.

Pazbepurech B  KiIacCHPUKAIMKU TETEPOIMKIMYSCKAX  COCTUHEHUH B
3aBHCHMOCTH OT KOJHMYECTBA aTOMOB B ITMKJIE, IPHUPOJBI W UYUCIA T€TEPOATOMOB,
KOJTMYECTBA IMKJIOB. M3ydnTe HOMEHKIATYPY TETEPOIMKINYCCKUX COCAMHEHUMN.
3anomHauTE (POPMYJIIBI OCHOBHBIX T€TEPOIMKIIOB.

BOIBIIMHCTBO HEHACHIIMEHHBIX TETEPOIMKINYCCKAX COCAMHEHHUN 00agaeT
apOMaTUYECKUM XapaKTepOM (TpyaHEe, YeM HEHACHIIIICHHBIE COSIMHEHMSI BCTYIIAIOT B
peaKkiMy TPHUCOCIUHEHUS U OKHUCIEHUS, CKIOHHBI K PpEaKIUsM 3aMEIeHus).
OOBsicHsieTcsT 3TO  00pa30BaHHEM  COMNPSHKEHHOM  CHUCTEMBI  3JIEKTPOHOB — —
apoOMaTHYECKOTO CEKCTETa.

VY MIEeCTUYWICHHBIX TETEPOIMKIOB apOMAaTHUYECKHIl CEKCTeT o0pasyeTcs Ipu
B3aMMOJICUCTBUH P-AJIEKTPOHOB 3aMKHYTOW CONPSKEHHOM CUCTEMBI (Kak y OeH30I1a):

= K =
N N
NAPUIUH MUPUMUANH

VY  nOATUYNIEHHBIX TETEPOIMKIIOB apOMaTUYECKUM CEKCTeT olpaszyercs B
pe3ynbTaTe MepeKphIBaHUs P-OpOUTaiel KOJIBIIEBOTO a30Ta ¢ HETUOPUAN30BAHHBIMU
P-OpOUTAISIMU YETHIPEX aTOMOB YIJIepoja KoJiblla, HECYITUX [0 OJJHOMY AJIEKTPOHY,
oOpasyeTcs eiuHas T-MOJICKYJIIpHasl CUCTEMA, CoieprKallas IEeCTh AIEKTPOHOB.

bypan THo(heH MUAPPOJI THA30J1 MMHIA301

OpHako 1O CpaBHEHHIO C OCH30JIOM B TETEPOIMKINYECKHX CHCTEMaxX HET
IIOJIHOTO BBIPAaBHUBAHUS DJICKTPOHHOHM IUIOTHOCTH, TIO3TOMY XHMHYECKHE CBOWCTBA
TETEPOIUKINYSCKUX COCAMHCHUH HMEIOT CBOM OCOOCHHOCTH. Tak, mpocTteiime
MATUYICHHBIC TETEPOIUKINYECKUE CcoeauHeHuss — GypaH, TuodeH, Tuppon —
BCTYNAIOT B PEAKIMU SJICKTPOPUIHHOTO 3aMEIICHHs Jierde, yeM O€H30JI, TaK Kak
aTOMBbI WX IMKJIOB Oorade ajeKTpoHaMu (6 2JIEKTpOHOB Ha S5 atomoB). OJHAKO
IUTOTHOCTH AJICKTPOHHOM Taphl reTepoaToMa pacrpe/ieicHa HEpaBHOMEPHO — OOJIbIIE
B OL-TTOJIOYKEHUH K TETEPOATOMY, IIO3TOMY 3aMEIICHUE MPOUCXOIUT MPEUMYIIECTBCHHO
B O-TIOJIOKEHHH (CM. CXEMY).

C npyro# CTOPOHBI, OHU 00JIaIal0T CBOWCTBAMH COTPSDKEHHBIX TUEHOB, JIETKO
BCTYTIasl B PEAKI[UU MPUCOCTNHEHUS, HAPUMED, THIPUPOBAHHUSL.
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VY nupuauHa, HA000POT, JIEKTPOHHAS IJIOTHOCTh CMEIIEHAa B CTOPOHY OoJiee
AIICKTPOOTPHIIATEIIBHOTO TIeTepoaToMa, IOATOMY B PEAKIHUAX 3JICKTPOPHIBHOTO
3aMEIICHHS, MPOTCKAIOIINX C TPYAOM, 00Jiee PEaKIIMOHHBIM SBIISCTCS [3-TTOJIOKCHHUEC
(cm. cxemy);

CxeMa pacmpeneseHusl T-3JIeKTPOHHONW TUIOTHOCTH B SApax MHPPoOJia |
UPUINHA:

Y
B/ \ 1,058 B \/\y 0,947
“ 1,098 ( ‘
N o =~ 0849
H NY

YMeHbIIeHUE JIEKTPOHHOM IMIIOTHOCTH aTOMOB YIJIEpOa MUPUANHA OOBSICHSIET
€ro CKJIOHHOCTB K peakiusaM HykieopmibHoro 3amenieHus (¢ NaNH;, KOH).

['eTeporukiInyecKkue COEIUHEHUs OTIWYAlOTCA OT OEH30JIa CHOCOOHOCTHIO
IPOSBJISITH KUCJIOTHBIE (MUPPOJ, HMMHUJIA30J1) U OCHOBHBbIC (MUPHUIWH W JPYyTUE
a30Tco/IepKallle COEAMHEHMS) CBOMCTBA.

OcoObIM  CBOMCTBOM  THAPOKCWIBHBIX  MPOU3ZBOAHBIX  T'€TEPOIUKIIOB
(MypUHOBBIX U TUPUMHUANHOBBIX OCHOBAHUM U JIp.) SIBJISIETCSA UX CIIOCOOHOCTD K KETO-
€HOJIbHOI TayTOMEPHH.

OH 0
) /C\
| 0
—_— .
~—
K C CH
HO/ N O/ \N/
H
CHOJIbHAs hopMa u KeTOHHas (opMma ypanuia
BblyuuTh CTpYKTYpHBIC (OPMYJIbI M HA3BaHHS KOMIIOHCHTOB HYKJICHMHOBBIX
KHCIIOT — HYKJICOTHJIOB, HYKIJICO3UIOB, IypUHOBBIX (aJCHUH, TyaHWH) U

MUPUMUINHOBBIX (ypaluil, IUTO3UH U TUMHUH ) OCHOBaHHM, prOO03bI U 1€30KCUPUOO3HI.

VYSACHUTB, UTO B MOJIEKYJIE HYKJIEHMHOBBIX KHUCJIOT OTIEJIbHBIE HYKJIEOTHIbI
COeMUHSIOTCS Apyr ¢ apyrom 3'-, 5'-ochordupHoit cBs3b0. 3aOMHHUTH, YTO
MepBUYHAs CTPYKTypa  HYKIEUMHOBBIX  KHUCJIOT OIpEAEIACTCS CTpPOro
MIOCJIEIOBATEIBbHBIM PACIOJIOKEHUEM HYKIECOTHAOB B MOJHUHYKICOTHUIHOW LEIH.
VY cBouTh, UTO Takoe BTOpUYHasA U TpetuuHas crpykrypa JHK, npuHuun noctpoenus
JIIBOMHOW CITUPAJIH, KOMIUIEMEHTAPHOCTh OCHOBAHUN U TTOJIMHYKJICOTUIHBIX LIETIEH.

Jlurepatypa: [1], c. 517-584; [6], c. 310-336; [7], c. 477-527; [8], c. 516-559,
552-558

Bonpocsl 1151 cCaMOKOHTPOJISA

1. Hanummure cxemy B3aMMHBIX TpeBpailieHnii pypana, TuodpeHa, mupposa mo
IOpneny.
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2. Hanummrte ypaBuenusi peaknui nupuauda ¢ HCI, CH31l, KOH, NaNHy,
HNO:..

3. Hanumure Tterpanykieotun, mnoctpoeHHblid nmo tumy PHK. OO6bscuHute
6uonoruueckyio poas PHK.

4. OxapaktepusyiTe ypoBHU CTPYKTYpHOU opranuzanuu JIHK.

Tema 1.15. beaku

Bonpocsl TemMbl

Omnpenenenne. Knaccudukarmus. IIpocTeie U cloHbIE Oemkn. XUMHUYECKHE
CBs3U B Oenkax: TMeNTU]HAsA, JUCYJIbpUAHASA, CIOXKHOXpUpPHAs, CoJieBas,
ruapodobHas, BogoponHas. llepBuuHas, BTOpUYHAs, TpETUYHAsT U YETBEPTUYHAS
CTPYKTYpPBbI OEJIKOB.

['moOynspusie u uOpuigpHbie Oenku. DU3UKO-XMMHYECKUE CBOMCTBA.
CpoiictBa O€NKOBBIX pacTBOpoB. M3oanmekTtpuueckas Touyka. BrusHue Ha
PacTBOPUMOCTD OCJIKOB MX aMHUHOKHCIIOTHOTO cOCTaBa, pH, HalM4uus 3IeKTpOIUTOB,
temneparypbl. CocoObl rupon3a OenKoB.

Meroanuyeckue peKOMeHIANH.

benku noapasaensroTcss Ha MPOCThIE U CIOXKHBIE. [IpocTblie OEKU MOCTPOEHBI
TOJIBKO U3 OCTAaTKOB 0-AMUHOKHUCJIOT.

UnentudunupoBano 6osnee 20 aMUHOKUCIOT, BXOJSIIMX B COCTaB OEJIKOB.
Yuciio BO3BMOKHBIX KOMOMHALIMM, 00pa3yeMbIX OCTaTKaMHU AMUHOKHUCIIOT B MOJIEKYJIE
Oeyika, a CleI0BaTeIbHO, M YUCIO PA3IMYHBIX OEJTKOBBIX MOJIEKYJ MPaKTUYECKU
oecnpenenbHo. st pa3BUTHS M KU3HENEATEIBHOCTH OpraHu3Ma >KMBOTHOTO
HEOOXOIMMO HAJUYHe JECITKOB THICSY PA3IMUHBIX OETKOB, MPUYEM I KaXkJI0TO
BU/JIA )KMUBBIX OPTaHU3MOB 3TOT HAOOP OEJTKOB CTPOTO CTICIIM(PUICH.

CrnosxHble 0K OTJIMYAKOTCS OT MPOCTHIX HATMYUEM MPOCTETHYECKOU IPYIIIbI:
HYKJICUHOBBIE KHUCJIOTBI, TPOU3BOJIHbIC BHUTAMUHOB, JHUIUIbI WJIA YTJIEBOIBI).
CrnosxHble OeTTKH TI0Ipa3IeSIOTCS Ha KJIACCHl B 3aBUCUMOCTH OT COCTaBa U CTPYKTYPhI
IPOCTETUYECKOMN TPYMIIBI (TEMOMPOTEU b, HYKJICOMPOTEU b, JIUTIOTIPOTEHUIBI U T. I1.).

He cMoTpsi Ha HEBEPOATHO CIOXKHYK KOH(DHUTYypamuio MOJIEKYJ OEJIKOB,
UMEIOTCS YEThIPE YPOBHS OPraHU3aLUU.

[Ton mepBHMYHOM CTPYKTYpoiHl Oejika TOHHWMAIOT CTPOTO OINPEICIICHHBIN
MOPSIIOK  YePEIOBAHUS AMUHOKHCIOTHBIX OCTaTKOB, COCIUHEHHBIX NENTHIHBIMU
(KOBaJICHTHBIMH ) CBSI3SIMH B TIOJTUTICNITUAHBIC TICTIN.

BropuyHass cTpyKkTypa 0e€Jka — 53TO OpUEHTalUUs B MPOCTPAHCTBE
AMUHOKHCIIOTHBIX OCTaTKOB, COCIWHEHHBIX B TMOJUIENTUIHYIO Lienb. Paznuuaror
HECKOJIbKO THUIOB BTOPUYHOM CTPYKTYPhI MOJUICNTHAHBIX IENEeH: o-Crupaib, [3-
CTPYKTypa (CKJIa4yaThlii JHUCT), B-U3rud u OecnopsaIovHbIi KiI1yOooKk u aAp. OCHOBHOM
BU/JI CBA3M B 3TUX CTPYKTYpax — BOJOPOIAHASL.
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Tpernunass crTpykrypa O0ejKa — 53TO NPOCTPAHCTBEHHAs TpeXMepHas
CTPYKTypa UM KoH(popMamus OelKoBbIX Makpomojekyid. Ona oOpasyercs
CaMOITPOM3BOJIBHO M 3aBUCUT OT pa3zmepa, (GOpMbI U MOJSIPHOCTH aMHUHOKHUCIOTHBIX
OCTaTKOB, HX TNOCJIEAOBATEIBHOCTA PACIIOJIOXKEHNS B MOJHUICHTUAHON LENU;
BO3HHUKAECT B PE3YJbTATE B3aUMOACHUCTBUS MEXKAY ILEMOYKAMU NOJUIEHTUAOB H
MOAJCP)KUBACTCA JUCYIb(OUIHBIMU W HMOHHBIMH CBS3IMH, THAPODOOHBIMU H
AJIEKTPOCTATUYECKUMU B3aUMOACHCTBUSIMMU.

Tpernunass  CTpyKTypa, TakXk€ KaKk M  BTOPUYHAS, ONPEAEIACTCS
AMUHOKMCJIOTHOM IIOCJIEAOBATCIbHOCTHIO B IOJUICOTHUIHONM IIEMHM, HO €CIU
BTOpUYHAs CTPYKTYypa 00yCJIOBJI€HA B3aUMOJICHCTBUEM aMUHOKHUCIIOT B OIM3IIEkKAITUX
y4acCTKax LU, TO TPETUYHAA CTPYKTYpPa — OT AMUHOKHUCIIOTHOM ITOCJIEA0BATEIBHOCTH
JAJICKO PACHOJIOKEHHBIX APYr OT JIpyra yd4acTKOB Iienu. I[IpoCcTpaHCTBEHHYIO
TpEeXMEpHYI0 KOH(OopMaIHio OETKOBBIX MAKPOMOJIEKYJI 00pa3yoT, B IEPBYIO OUEPE/Ib,
BOJIOPOJIHBIE CBSI3M, a TaKke TUAPO(POOHBIE B3aMMOJCUCTBUS MEXIY HEMOIIPHBIMU
OOKOBBIMH paJiKajlaMi aMHHOKHCIIOT. BOIOpOAHBIEC CBSA3HM UTPAIOT OTPOMHYIO POJIb B
dbopMUpPOBaHUU M TIOACP)KAHUHU TPOCTPAHCTBEHHOM CTPYKTYPhl MaKpOMOJEKYJIbI
OeJIka.

Boaopoanasi ¢Bsi3b, BOZHUKAIONIAS MPHU B3aWUMOJCHCTBUU MOJAPU30BAHHOIO
BOJIOPOJA, CBSI3aHHOTO C a30TOM OJHOM MENTUAHOW TPYNIIBl U OTPULIATEIBHO
3apsUKEHHBIM KUCIIOPOJIOM JIPYTOM MENTHAHOW TPYIIIbI, COEAUHSIET KaK OTICIIbHBIC
MMOJUIICTITUHBIC 1IN, TaK U 3B€HbS OJHOMU 1SN

'fl' vy )
] - - ? PA" Bomopon-
[
é) //"’"—.A P L C') Has CBA3b
g o ’!‘ ]
e il

IerrrujaHast
CBiI35

Bogoponnas cBa3b oOpasyercs MeXAYy JBYMsS 3IIEKTPOOTPHULATEIbHBIMU
aToMaMH MOCPEACTBOM MPOTOHA BOJOPO/A, KOBAJIEHTHO CBS3aHHOTO C OJHUM M3 3THX
aToMOB. Korza equHCTBEHHBIN 3JIEKTPOH aTOMa BOJOPO/A Y4acTBYET B 00pa30BaHUU
AJIIEKTPOHHOM TMapbl, TO TPOTOH TMPUTITUBACTCA COCEAHUM aToOMOM, O00pa3ys
BOJOPOJHYIO CBs3b. O0s3aTeNbHBIM YCIOBHEM OOpa30BaHUS BOJOPOJHOMN CBS3U
ABJISIETCSl  HaJMyMe XOTs Obl OAHOW CBOOOJHOM TMapel  AJNEKTPOHOB Y
AJIEKTPOOTPULIATENLHOIO  aroma. Hampumep, BogopoaHas  CBSI3b  MOXKET
00pa3oBbIBATHCS 34 CUET B3aUMOACHCTBHUS aTOMa KUCI0pOAa KapOOKCUIIbHOM TPYIIIbI
B paJuKajie acrnaparnHOBOM WM TJYyTAMUHOBOM KHCJIOT W aromMa BOAOPOJA
ITMAPOKCUAMHHOKHUCIIOT:
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KUCTIOTEBT ' '
NEL O NEL

. . p—
agEpariHoBoil. CH—Or,— C\=O —— T —aL— THPORUEA
I

BOJIOPOJIHASI CBSI3b
I'uapogdooHOoe B3anMoeiicTBHE 00YCIOBICHO BaH-/I€P-BaalbCOBBIMU CHUIIAMHU
OPUTSDKCHUST MEXKAY HETMOJSIPHBIMU paJiKajaMyd aMUHOKHUCIOTHBIX OCTAaTKOB. Y
rIoOyNSpHBIX OenKoB Oousbiasi 4acTh TUAPOGOOHBIX TPYMN PACIONIOKEHAa BHYTPU
rnoOynbl  Oenka, a Ha BHEIIHEH MOBEPXHOCTH HAXOAATCS MPEUMYIECTBEHHO
noJisipabie Tpymibl. K c1abbiM B3aMOICHCTBHSIM OTHOCST TaKKe HOHHBIC CBSI3U U BaH-
Jiep-BaajibCOBBI B3auMoOAeUCTBUA. UTO KacaeTcsl ruipopoOHBIX B3aUMOACHCTBUM, TO
OHM BO3HHUKAIOT B pe3yJibTaTe KOHTAaKTa MEXIY HEMOSIPHBIMA paJHKaTaMy,
HECTIOCOOHBIMHU Pa30pBaTh BOJAOPOIHBIC CBSI3U MEXIYy MOJIEKYJIaMH BOBI, KOTOpas
BBITECHSIETCS Ha TOBEPXHOCTh O€IKOBOM r100yibl. ['uapodoOHbIe CBsI3U 00pa3yroTCs
OpU B3aUMOJECHUCTBUM ONM3JIEKAIMIMX OCTATKOB HEMOJSPHBIX PpAAUKANIOB TaKHX
aMUHOKHCIIOT, KaK JICHIIUH, (peHUIaIaHuH, TpUNTO(aH:

aO |
| — o
ocrarok penwaarmrn (H—OH, — I
| NH
ruipodoOHasT CBA3D
CaoxnodpupHble CBI3U 00pa3yrOTCs MPHU B3aUMOJICHCTBUH KapOOKCHIIbHBIX

rpynn JTUKapOOHOBBIX KHCJIOT C TUIPOKCUIIaMU OJM3nIeKaIUX
TUAPOKCUAMUHOKHUCIIOT:

! |
Cco

CO
OCTaTOK acnaparuHoBOM '
KHCJIOTBI ?H_"CHZ ——CO—O——CH,—CH ©CTaToK CepuHa
NH

| et
CIIOXHO3(UPHAS CBA3b
CogeBbie M aMuIHbIe CBSI3U. lOHHOE (JIEKTPOCTATHYECKOE) B3aUMOICHCTBHE
MOXET BO3HMKATh MEXIYy HMOHOTEHHBIMU paJuKalaMd aMUHOKHCJIOTHBIX 3BEHBEB.
DHeprus TakKux CBI3eh MOXKET JocTuraTh 42 KJ[>k/Moib. OTHaKO YMCII0 UX B OCIIKOBOM
MoOJIeKyJie HeBennko. K uxX 4uciy, mpexae Bcero, MpuHaJieKaT aMUHOKHUCIOTHI,
UMEIOIUE B pajviKajie JOMOJHUTENbHbIC KapOOKCHIbHBIC IPYMIbl (acraparuHoBas,

TIIyTAMUHOBAs KUCJIOThI) U aMUHOTPYIIBI (JIM3UH, apTUHUH):

a)
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O
OCTaTOK Iy TaMMHOBON CH— CH,), —CO—
KUCITOTEI I ( CO—NH—(CH,), — (I:H OCTATOK JIM3HHA
NH
| NH
aMHuJIHas CBA3b
0)
' |
CO CcO
OCTAaTOK IIIyTaMMHO- (yo - +
BOM KHCIJIOTBI l (CH2); —COO NH; —(CH,); — CH OCTaTOK JIH3HHA
NH

| NH

COJIEBOM MOCTHK

Nucyabuanble  cBA3M  00pa3yloTCs B pe3yibTare  OKUCIICHUS
CYIb(PTUIPMIBHBIX TPYMH OJU3IIEKANTMX OCTATKOB IUCTEUHA OJHOU MOJUNEHTHIHON
LETH WIA Pa3IMYHbIX IETeH:

CO CcO
ocratok mucrenta CH——CH, —S—S— CH, — CH OCTaTOK IIuCTeHHAa
NH NH

I _ I
IUCyb(pUaHAS CBA3b

Jucynbpuanas CBs3b COAEPKHUTCA B OYEHb MHOTHX MENTUAAX W Oelikax
(OKCUTOIIMH, Ba30MPECCUH, WHCYJIHH, Ju3ouuM u ap.). Kepatun (6emok Bojoc u
IIEPCTU) COAEPKUT OCOOCHHO MHOTO IIMCTEMHOBBIX 3BEHBEB, CIIOCOOHBIX TIPU
OKHUCJIEHUH 00pa30BbIBaTh AUCYIIb(UIHBIE CBS3H.

[To mepe cuHTe3a OenKka HENmoJIAPHbIE XUMUYECKHE TPYIIIUPOBKH COOMPAIOTCS
BHYTpH IJI00YJIbI, a TOJISIPHBIE BBITECHSIOTCS HAa €€ MOBEPXHOCTh. TakuMm oOpa3om,
OeJIKoBasi MOJIEKYJIa MOKET ObITh HEHTPAIbHOM, 3apSXKEHHOMN MOJIOKUTEIHHO HIIN JKE
OTPULIATEIBHO B 3aBUCUMOCTH OT pH pacTBOpUTENsi 1 HIOHOTEHHBIX Ipym B Oenke. B
pesyabrare TUAPOPOOHBIX U THUAPOPWIBHBIX B3aUMOICHCTBHI MOJIEKyJia OejKa
CIIOHTAaHHO TPUHUMAET OJHY WJIM HECKOJIbKO Haubojiee TEepPMOAUMHAMUYECKU
BBITOJAHBIX KOH(OpMAIMii, MpUYEeM, €CIM B pe3yjbTaTe KaKUX-JIMOO BHEIIHUX
BO3/JICHCTBUI HaTUBHas KOH(OpMalKsg HAPYIIAETCs, BO3MOXKHO, MOJHOE WM MOYTH
MOJIHOE €€ BoccTaHoBJIeHue. Briepsbie 310 nokazan K. AnpuHceHn Ha npumepe Oeska
pubonykieassl. Okazajnoch, UYTO TpU BO3IACHCTBUM MOYEBMHOHM WM [3-
MEpPKanTOATaHOJIOM Ha pUOOHYKJIEa3y, MPOUCXOIUT U3MEHEHHE ee KoH(popMauui u,
KaK CJIEZICTBUE, PE3KOE CHH)KEHHE KaTaJTUTUYECKON aKTUBHOCTHU. Y JaJIEHUE MOYEBUHBI
OpUBOAUT K Tiepexody KoHpopmanuii Oenka B HUCXOJHOE COCTOSIHME, U
KATAUIUTUYECKAask AKTUBHOCTh BOCCTAHABJIMBACTCS.
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TpernuHas  cTpykTypa  O€NKOB,  XapaKTepU3yIOLasica  OpUeHTalueil
MOJIMIIETITUIHBIX 1IeTIe B MPOCTPAHCTBE, TMPEACTaBIsET COOOH TpPEXMEpPHYIO
KOH(OpMaIIO, TPUYEM B Pe3yJIbTaTe €€ 00pa30BaHUs MHOTHE aTOMbI, HAXOIAIIHUECs
Ha YJAJICHHBIX YYaCTKaX MOJUTICTITUIHON e, COMMKAIOTCS U, BO3JACUCTBYS APYT HA
Ipyra, TMPUOOpPETAalOT HOBBIE CBOWCTBA, OTCYTCTBYIOIIME Y WHANBUIYATbHBIX
AMUHOKHUCIIOT UM HEOOJBIINX MOJUIIETTTH]IOB.

[To mpocTpaHCTBEHHON CTPYKType OENIKM JEeNsATCs Ha JBa OOJbLIMX Kiacca —
mI00ynsipHbie U (GUOpPWLIApHBIE. Takoe MACICHHE CJIOXKUIOCh HMCTOPHUYECKH M
MIPOJIOJIKAET UCIIOJIB30BATHCS B HACTOSLIEE BPEMSI.

depMeHThl, aHTUTENIa, MHOTHE TOPMOHBI, a TaKKe OCIKU SBISIOTCS
NEePEeHOCUYMKAMH XUMUYECKUX BemlecTB. Hampumep,  MHOIIOOMH, TeMOTJIOOWH
(IepeHOCYMKU KHUCIO0poJia), albOyMUH (IIEPEHOCUMK MKUPHBIX KHUCIOT) — BCE 3TO
moOyisipabie  Oenku. DOuOpuiUIsipHble O€JIKH COCTOSIT W3  BBITAHYTBIX — WJIHM
CIUPAIN30BAHHBIX TOJUIENTUAHBIX IEMeH, pPACIOJOKECHHBIX TMapajuieIbHO |
yIEPKUBAEMBIX BMECTE, B OCHOBHOM 3a CYET MHOTOUMUCIIEHHBIX HEKOBAJICHTHBIX, a
WHOTJIa KOBAJIGHTHBIX cCBsized. [lomumentuyaneie 1enu oOBEAMHEHBI B BOJIOKHA
(pubpusnl). Takue OeTKU HE PACTBOPUMBI B BoJIe. I3 HUX TOCTPOEHBI BOJIOCHI, HOTTH,
nepbs (KepaTUHBI), CYXOXWIMS (KOJUIareH), CBA3KH (BJACTHH), IIENK, MNayTHUHA
(¢pubpoun).

YeTBepTUYHOW CTPYKTYpPOii Oejika Ha3bIBAIOT AaCCOLIMUPOBAHHBIC MEXKITY
co0Ool nBe mim OoJjiee CyObEAMHHI], OPUEHTUPOBAHHBIX B MPOCTpaHcTBe. MHorue
OCJIKM TIOCTPOSHBI W3 JBYX WM Oojiee TMENTHIHBIX Iened, COeAMHEHHBIX
HEKOBAJICHTHBIMHU CBSI3IMH. benku, uWMemue YeTBEPTUUHYIO CTPYKTYPYy, YacTo
Ha3bIBAIOT OJIMTOMEPHBIMU. Pa3nuvaroT TOMOMEpHBIE W TreTepoMepHbie Oenku. K
TOMOMEPHBIM OTHOCSATCSI OCJIKH, Y KOTOPHIX BCE€ CYyOBEAMHUIIBI UMEIOT OJIMHAKOBOE
CTpO€HHE, HampuMep, KaTaja3a, KOTOpas COCTOMT W3 4YEeThIpeX aOCOJIFOTHO
PABHOIIEHHBIX CIMHHUIL. Y TETEPOMEPHBIX OCITKOB OTIEIbHBIC CYOBEAMHHUITBI HE TOJIHKO
OTJIMYAIOTCS IO CTPOSHHUIO, HO M MOTYT BBITIOTHATE pa3nuuHble GyHKIMU. Hampumep,
6enoxk PHK-monumepasza cocToUT U3 MSATH CyOBEAUHUI] PA3THUUYHOTO CTPOCHUSI U C
HEOJIMHAKOBBIMH (DYHKITASMH.

benkoBbie MOJIEKYJIBI 32 CUET HAJTUYUS CBOOOJHBIX aMUHO- U KapOOKCHIIHHBIX
Ipynm 00JIaIal0T KHUCIOTHO-OCHOBHBIMH CBOWCTBAMH M SIBIISTIOTCS aM(OTEPHBIMH
MOJIMAJICKTPOJIUTAMHY, YYACTBYIOIIMMH B  TOJACPKAaHUHA  KHUCJIOTHO-OCHOBHOTO
paBHOBecuss B opraHuzMme. KoJIMYecTBEHHOE COJAEpX)aHUE KHUCIBIX M IIETOYHBIX
AMUHOKHUCIIOT ~OMpeAeNsieT 3apsn OeIKOBOW MOJEKYJbl, €€ IOJBMKHOCTh B
AIEKTPUYECKOM TIOJI€.

N3osnexTpudeckas Touka JIiro0oro 0eika 3aBUCUT OT CTPOCHHSI AMUHOKHUCIIOT,
BXOJIAIINX B €T0 COCTaB.

Paccmorpute (akTopbl, BIMAIONIME HA PACTBOPUMOCTh W YCTOWYHBOCTH
OCJIKOBBIX CUCTEM.
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VsacHuTe, 4TO MpOLECC AEHATYypallMd CBSI3aH C pa3pylIEHUEM BTOPHYHOW,
TPETUYHOMN U YETBEPTUUHOU CTPYKTYp O€IKOB. 3aTOMHUTE (DU3NUECKUE U XUMUYECKUE
(dakTophl, BbI3bIBAIOIIKE AeHATYpaluio 0enKkoB. [IpocTpaHcTBEHHOE CTpOCHHE OEITKOB
MOJKET OBITh YIOPSIOYCHHBIM, KaK y HATUBHOTO O€liKa, WM HEYMOPSI0YEHHBIM, TO
€CTh CTaTUCTHUYECKHI KITyOOK, KaK y IeHaTypUPOBAHHOTO OejKa.

Jluteparypa: [6], c. 417-424; [7], c. 529-539; [8], c. 504-515

Bonpocel 111 caMOKOHTPOJISA

1. OxapakTepusyiiTe BTOpUUHYIO CTPYKTYpy OesikoB. KakoBa poJib BOJOPOIHBIX
cBsizeil B popmupoBanuu o - u 3-cnupaneit? [IpuBeaute ux pucyHkH.

2. OxapakTepu3yiTe TPETUYHYIO U YETBEPTUUHYIO CTPYKTYphl OenkoB. Kakue
THUIIBI CBA3EH y4acTBYIOT B UX CTaOMIM3aLun?

3. IlosicHuTE, YTO TaKOE JE€HATYpalKs U C YEM OHa CBsi3aHa? YKaxuTe (PakTopsl,
BBI3BIBAIOIINE JCHATYPAIMIO U BO3MOXHOCTh IMPAKTUYECKOTO HCHOJIB30BAHUS ITOTO
SBJICHHSL.

Tema 1.16. YriaeBoanl

Bonpocsl Tembl

Onpenenenue. Knaccudukanus. Ilpocteie (MOHOCaxapujbl) U CIOXKHbBIC
(omMrocaxapuipl, MoJMcaxapusbl).

Monocaxapuasl. Knaccuduxanus. Ctpoenue — okcukapOOHUIbHAs (LienHast) U
nojyaneraibHas (uukianyeckas) ¢Gopmbl. IIpoeknmoHHBIE W NEPCIEKTHBHBIC
dopmynsl, D- u L-psagel, oo u B — ¢opmbl MoHOcaxapuioB. Komipuaro-uenHas
tayroMepusi. Pu3nueckne CBOMCTBA. SBIICHNME MyTapOoTaluu. XUMHAYECKHUE CBOKCTBA.
Peakuuu oxucienus, oOpa3oBaHUE caxapaToB, AKWIMPOBAHUS U allUIIMPOBAHMUSL.

®ocdopHokucasie  3Pupbl  MOHOcaxapuaoB. AmuHOcaxapa. Pubo3a,
Ne30Kcupu003a, MaHHO34, TJII0K034a, rajJakTo3a, GpyKTo3a.

Onurocaxapuael  (aucaxapuabl).  HeBoccranaBnuparomme — (caxaposa,
Tperano3a) U BOCCTAHABIIMBAIOIIME JMCaXapuabl (MajbTO3a, LEII00103a, JaKT03a),
COCTaB CTPOEHUE, CBOMCTBA, HAX0XK/ICHHUE B IIPUPO/IE.

[Tonucaxapuabl (roMonoiMcaxapuibl, T€TepOnoaucaxapu/ibl).

['oMmononucaxapuabl (Kpaxmani, TJIUKOI€H, WHYJWH, NMEKTUHOBBIE BELIECTBA,
LEJUI0JIO3a, XWTHH), COCTaB, CTPOEHHE, 3HadYeHWe. ['erepononucaxapuibl
(ruamypoHOBasi KHCIIOTa, XOHAPOUTHHCYIb(]AT, Kamenu, arap-arap, KappardHaHbI)
COCTaB, CTPOEHHUE, 3HAUEHUE.

MeToauveckue peKOMEHIaluu
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[Ipuctynasi K U3y4eHHIO TEMBI, 00s13aTE€ILHO MOBTOPUTE YUEOHBINH MaTEpHall MO
CIupTaM, ajlbJeruaaM, KeToHaM, KapOOHOBBIM KHUCJIOTaM, CTEPEOM3OMEPUU. 3aTeM
BBIyYUTE COCTAaB, CTPOCHUE U CBOMCTBA OTIEIBHBIX TPYII YIJIEBOJIOB.

VYTIeBoAbl COCTABISAIOT OOJIBIIYIO YaCTh 3€MHBIX OPTaHUYECKUX COCTUHEHHI.
SIBNSISICH OHUM U3 OCHOBHBIX KOMIIOHEHTOB THUIIH, YTJIEBOIBI TOCTABIIAIOT OOJIBIITYIO
4acTh HHEPrUU, HEOOXOAMMOW MJis KMBOro opranusmMa. Kpome Toro, oHu urparor
BaXKHYIO POJIb B CTPYKTYPE >KUBBIX CUCTEM, TaK KaK BXOJSAT B COCTAaB HYKJIEMHOBBIX
KHCJIOT, CJIOXKHBIX O€IKOB, LEPEOPO3HUIIOB U T. 1I.. B 3€M€HBIX pacTeHUSX YIJIEBOJbI
HAKaIlJIMBAIOTCS B Ipoliecce (POTOCHHTE3a U3 YTICKUCIIOTO Ta3a U BOBI.

[To xmaccudukamuu YriIeBOAbl ACIATCS HAa MPOCThIe (MOHOCAXapuabl) M
CIIOKHBIE [JBYX BHJIOB: OJHMrocaxapuibl (caxapornojoOHble) W IOJHCaxapu/bl
(necaxaponosioOHble). OKOHYATENbHO YACHUTH 3TO JIEJICHHE MOXKHO, H3Y4YUB
XUMHUYECKYIO CTPYKTYPY YIJIEBOJOB.

Pemaromeld uisi oOpa3oBaHUsA CTPYKTYpP CIHOXKHBIX YIJIEBOJOB SIBIISIETCS
CIIOCOOHOCTh MOHOCAXapUI0B K TayToMepuu. OHU CYHIECTBYIOT B BUJI€ PABHOBECHBIX
(GopM — OTKPBITOLIETIHBIX MOJIMOKCHATIBACTUIOB M LUKINYECKUX IOTyaleTaleH.
CnoHble yrieBoIbl IPEICTaBISIOT COO0M MpoCThie 3PUpHI (IUcaxapuibl) U IPOCThIE
o3 Gupsl (MOJUcaxapuabl) HUKINYECKUX POopM.

OOpa3zoBaHue MUKIUYECKUX (POPM BO3MOKHO MO JBYM IPUUHUHAM:

1) B Mosekyie MOHOcaxapuaa MNPUCYTCTBYIOT (DYHKIHMOHAJIbHBIE TPYIIIHI,

CIOCOOHBIE B3aUMOJICHCTBOBATH C 00pa30BaHUEM IOJTyalleTaleH:
R1 R1

| |
R-C=0 + H-O-R2 — R-C-O-H
|
O-R2

2) IlpocTpaHcTBEeHHas popMa MOHOCAXAPUIOB C YUCIIOM aTOMOB YIJIEBOJ0PO/Ia
HE MEHEee 4YeThIpeX IMO03BOJSET KapOOHWIBHOW TpyIme B3auMMOICHCTBOBATH C
THJIPOKCUIIOM Y YETBEPTOr0 WM MSATOrO aTOMa YIiepoa.

B3aumopeiicTBiue rUApOKCHIIa TpU YETBEPTOM HIIM MSITOM aToMe yriepoja ¢
KapOOHWJIBHON IpyMHION MPUBEAET K 00pa30BaHUIO IIUKIMYECKOTO MoyaleTasis, Ipu
ATOM TIOSIBIISIETCS JOTIOJIHUTENBHBIA aCHMMETPUUYECKUH aToM yrieponaa (paHee
BXOJUBIINA B KapOOHMI), IMOATOMY TMOJyaleTalb CyIIeCTBYeT B BHIE IBYX
auactepon3oMepHbix Gopm o- u -). Ha cxeme mokazaHo oOpa3oBaHHE HIECTH- U
MATUWICHHBIX MHUPAHO3HBIX U (PypaHO3HBIX (YOPM TIIFOKO3BI.
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\ CHO
CH,OH

H——C——OH
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(yn.Bpam. +112,2°)

7/

HO H
\(|:/
H—C—o0OH
OH—C—H

H —C—oOH

H —cC

CH,OH
B—D-rnroxonupanosa
(yn.Bpamr. +18,7°)

HO——C——H

H——C——OH

H——C——OH HO < .=H
H ~c< OH
| CH,0OH \ |
/ D-riroko3a \ H —C—o0oH
H —C—oH (OTKpBITOLIETIHAS, O
| o THAPOKCUKAPOOHUIIB- OH—C—H
OH—C—H Hasg ¢popma)
H —C
H —cC

H —C—OH
H —C—OH

CH,OH

CH,OH B—D-rmokodypaHosa

o—D-rimrokodypanoza
YI.Bpalll. pABHOBECHOM CMECH BCEX IISITH TayTOMEpPOB +52,7°

[uknuueckue GopMyiibl B cxeme HazbiBatoTcs Gopmynamu Komnu-Tomnenca.

Oxcunnbie (GopMysbl MOMyaleTadbHbIX (OpM MoHOcaxapuaoB (hopmylibl
Komnmu-Tomtenca), HecMOTpsL Ha psAJ JOCTOMHCTB, HETOCTATOYHO TOYHO OTPAKAIOT
GopMy Koiblla U TPOCTPAHCTBEHHOE pPACIHOJOKEHUE TPYyHI IO OTHOLICHHIO K
IUIOCKOCTH KoJjblla. B cBsizu ¢ 3tum XeyopcoMm ObLI MPEAsioKeH JIpyrod crocod
M300pakeHHsI MOTyalleTATbHBIX (POPM — MEePCIEKTUBHBIE (POPMYJIBI.

[Tpu nepexone ot hopmyn Gumiepa (1) k nepcnexkTuBHBIM (hopMmysiam Xeyopca
HeoOxoaumo B (opmyne | mpenBapuTENbHO MBICICHHO Pa3BEPHYTh TPYMIBI MpU
MSITOM aToMe yriepoja BOKpyT cBsizu C4-C5 takum o6pazom, utodsl B hopmyne |
mectoi atom yriepoaa (rpynna CH2OH) okazancst cBepxy, Kak OKa3aHO HA CXEME:

oHO cﬁoH }H\20H
W oM H— G—OH . (|3:)0H
HO™ G H HO— C—H HH a5
H—C—OH Y NEPN c\i_cl:/c-H
P rod b T
H,,OH l)H
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B »stom cnyuae pocturaercsi ynobHoe pacnonoxkenne OH-rpynmbel s
B3aUMOJIEHCTBUSL ¢  KapOoHWJIbHOM  rpymmon. IIpoctpancTBenHas  ¢opma
MOHOCAXapuJ0B C YHUCIOM aTOMOB yriepoja ©Oojiee YeTbIpeX IO3BOJIET
KapOOHUIILHOM TPYIITEe B3aUMOJIEHCTBOBATh C TUPOKCUIIOM Y YETBEPTOTO WIIH MSITOTO
YIJIEPOJHOTO aTOMOB yTJIEpOAA.

3aMeCTUTEIN, HaXOIAIIHNECS CIPABa OT YIIIEPOJIHOrO CKEIETA MOJIEKYJIbI IIPU €€
JTUHEHHOM M300paKE€HUH, MOMENIAIOTCA HUKE TUIOCKOCTH KOJIbLIa TIPU U300pakeHUH
MOJIEKYJbl B IIMKJIMYECKOHN (opMe; a 3aMEeCTUTENH, HaXOAIINECs ClIeBa, 3aHUMAIOT
ITOJIOKEHUE BBIIIE IUIOCKOCTH KOJIbIIA; CleAyeT oOpaTUTh BHUMAHHME HA CIIEAYIOIIEe
M3MEHEHUE KOHPUTypariu 3aMecTUTeNel mpu atoMe yriepoaa, OH-rpymnmna kotoporo
y4acTBYeT B 00pa30BaHUU IIUKINYECKOTO TOJTyaIeTasl.

JI1st u300pakeHus] IUKIMYECKUX CTPYKTYP MUPAHO3HBIX U (PypaHO3HBIX (Hopm
MOHOCAaxapuJ0B YacTo MpUOEraloT K MIECTUYTOJbHUKAM U MSITUYTOJbHUKAM,
Ha3bIBAEMbIM MPOEKIUAMH Xeyopca. ATOMBI, 00pa3ylolde KoJbIlo, B (dopmyax
Xeyopca pacrnojiaraloT MepcrneKTUBHO Kak Obl B TOPU3OHTAIBHON TJIOCKOCTH; Yepe3
HUX IPOBOJAT BEPTUKAIBHBIE JINHUY, HA KOHIIAX KOTOPBIX MUIITYT BOAOPOIHBIE ATOMBI
Y TUAPOKCUIIBHBIE TPYIIIIBI B COOTBETCTBUU C UX NPOCTPAHCTBEHHBIM PACIIOIOKEHUEM
B MOJIEKYJIE:

HUpaHo3a dypanosa

VYriepoaHble aTOMbI, BXOJSALIME B IUKJI, KaK MPaBUIIO, HE MUIIYTCS, a TOJBKO
HYMEPYIOTCS 10 YaCOBOW CTPETIKE.

ATOM KHCIIOpOJa BCErja paclojioXkeH B IPpaBOM BepxHeM yriy. [[ns Oonee
OTYETJIMBOTO N300pakeHUsI MJIOCKOCTHU KOJIbLIa YacTh €ro, 00pallieHHOr0 K YUTaTel0,
0003HaYaeTCsl yTOMMICHHBIMUA JTUHUSMHU.

TaytomepHoe paBHOBecue 3TuX (opM D-riroko3bl MOXKHO HU300pa3uTh
CJIeIYIOLIMMU MEePCHEKTUBHBIMU (POPMYITIaMHU:
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CH,OH

H o OH
H
OH H
OH H
OH
H AN / 4 OH
o~D-raroxkonupanosa CH,OH B—D-rmokommpanosa
H |
OH H C———=0
OH
J 4 OH
CH,OH D-rmroxo3a
OTKpHBITOLICIIHAA (hopMa
HO H H
O
OH H
H OH
H OH
o—D-rmokodypaHosa B—D-rmoxo¢ypanosa

[TonmyaneranbHblii  (IVIMKO3UIHBIM) THUAPOKCHMI B oO-(opMme HampaBieH oOT
TUIOCKOCTHU KOJIbIIAa BHU3, a B B-opMe — BBEPX.

B pactBope mepexon onHON (opmbl B APYrylo (TayTOMepus) MPOUCXOIAUT
HenpepblBHO.  YUepe3  ompeneneHHOE BpeMsl  CKOPOCTb  3THUX  IPOLECCOB
CTaOWIIM3UPYETCS U B PACTBOPE HACTYNAET MOABMKHOE (IMHAMUYECKOE) PaBHOBECHE,
IpH KOTOPOM KOJUYECTBO BceX (hOpM ocTaeTcss MOCTOSHHBIM. [Ipu 3TOM OGonbias
YacTh MOJIEKYJI alIbJI03bl HAXOIWUTCA B O- M [B-IIeCTHUWICHHBIX(MUPAHO3HBIX)
nuknyeckux Gopmax u aunib 0,02-0,4 % — B OTKpBITOM anbaeruanoi Gpopme (ToIbKO
y pub03bl cCofiep’KaHnue alibIeTUAHONU popMbl nocTruraet 8,5 %). ¥ keto3 (Hampumep,
y PpyKTO3bI) cojiepkaHre KETOPOPMBI B BOJIHBIX PACTBOPAX JOCTUTAET HECKOJBKUX
MPOIICHTOB.

Takum oOpa3zom, MOHOCaxapuIbl HaXOATCS B BOAHOM PAcTBOPE B BUJE MATU
paBHOBECHBIX (HOpM, HYeM OOYCIOBJIICHBI OCOOCHHOCTH WX CBOWMCTB: SIBJICHHE
MyTapoTallid, CIIOCOOHOCTh BCTyNaTh B XUMHYECKHE peakluuu B JABYX (opmax.
[lermHast ¢opma MPOSBISIET CBOMCTBA AJIBJETHUIOB MM KETOHOB, a TAaK)KE PEaKIIHH,
CBSI3aHHBIE C IPYTHM BHJIOM TayTOMEPHH — KETO-CHOJIBHOM.

B peakuuu, xapakTtepHble sl TUAPOKCUIBHBIX Tpynn (oOpa3oBaHue 3(UpOB,
caxapaToB) MOHOCaxapa, BCTYNalOT B HUKIMYECKON opMme. DTO CBSA3aHO C TEM, YTO
xors OH-rpynma ectb B ob0enx (opmax, HaubOosee aKTUBHBIM SIBIISACTCS
noJTyalneTajibHbI TUAPOKCUI (OH HA3bIBACTCS TAKXKE TIIMKO3WAHBIM, TaK Kak JIETKO
o0OpaszyeT 3pupbl — IITMKO3UIBI).
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Heo0xoaumo 4eTKo ySCHUTH — B Kakoi (popmMe MOHOCaXapHuabl BCTYMAIOT B TY
WA UHYIO PEaKIIHIO.

@opmynbl - Xeyopca MOAPa3yMeBAIOT IIJIOCKOE CTPOCHHE KOoJblia. ITO
MPUOJIM3UTEIFHO BEPHO JHING I (pypaHo3. PEHTTeHOCTPYKTYpHBIC MCCIICIOBAHUS
MOHOCAaXapuJ0B IOKa3aJM, YTO THPAHO3Bl CYIIECTBYIOT B BHUIE KPECIOBUIHOU
KoHpopMaIuu (aHAJTOTUYHO KOH(OpMAIMM THUIA «KPECIO» IS ITUKJIOTEKCaHa),
IpUYEM TaKOU, B KOTOPOH MaKCUMaJIBHO BO3MOYKHOE YHCIIO 0ObEMHBIX 3aMECTUTENICH
(deThipe) pacmojoKeHo akBaTropuanbHO. CorjacHO dSTUM JaHHBIM, o-D-
TIIFOKOTTUPAHO3a UMEET BUIL:

H

rJie --- — DKBATOpUAJIbHBIC 3aMECTUTENH.

[Ipn wusyueHun nucaxapujoB oOpaTUTE BHHUMAaHUE Ha JBa Crocoda ux
oOpazoBanusi. Ecaum B peakium NOpUHUMAIOT ydyacTue o00a TJIMKO3UIHBIX
(TmoJtyalieTajibHbIX) THAPOKCUIA W JIBA OCTaTKa MOHO3 COCAMHSIIOTCS TJIMKO3W-
[JIMKO3UIHOW  CBA3BIO,  OOpa3yloTcs  HE  CIIOCOOHBIE K TayTOMEpHH
HEBOCCTAHABIMBAIOIINE  JUCAXAPHUIbI,  HAIpUMEP caxaposza,  Tperajuosa.
HeBoccranaBnuBarorue aucaxapujibl HE MyTapOTUPYIOT UM HE JAIOT PEaKIuu Ha
KapOOHWIbHYIO TPYIIILY.

Ecnu B peakunu oOpa3oBaHusl Aucaxapuia IpUHUMAET Y4aCTHUE TJTUKO3UIHBIN
Y CIIUPTOBBIN (TJIMKO3HBIN) TUAPOKCHIIBI, T.€. OCTATKA MOHO3 COSIMHSIOTCS TIIMKO3H/I-
TJIMKO3HOM CBsI3bl0, OOpasyeTcsi, HampuMmep, MallbTo3a, IeI00Mo3a W JIaKTo3a.
BoccranaBnuBaromue gucaxapuibl COAEPKAT OJAUH CBOOOJHBIA TIUKO3UIHBIN
TUPOKCHUII, 332 CYET YETO MOT'YT MyTapOTUPOBATh, 1aBaTh PEaKIMy Ha KapOOHUIIbHYIO
TpyIIy.

Belyante cTpoeHue Kpaxmana, TJIMKOTE€HA, KJIETYAaTKH, XUTHHA W JIPYTUX
noymcaxapuaoB. [Tonucaxapuasl NpeACTaBISIOT COOON MPOAYKTHI MTOJTMKOHICHCAIINH
Oonpioro yuciaa (OT HECKOJIBKHUX JIECATKOB JI0 COTEH ThICAY) MOJEKYI
MoHocaxapuaoB. Ilpu oOpa3oBaHuU 1eNedl TIMKO3UAHBIM THAPOKCUI OJHOU
MOJIEKYJIbI B3aUMO/JICUCTBYET CO CHUPTOBBIM T'MIPOKCUIIOM (Yallle BCETO C YETBEPTHIM,
peXe C MIECThIM U OYE€Hb PEJIKO C TPEThUM) JIPYTrOd MOJIEKYJIbL, T. €. B TOJIMCaxapuaax
OCTAaTKU MOHOCAXapHJIOB CBSI3aHbI TTTUKO3U/I-TJIMKO3HBIMU CBSI3SIMHU.

B 00pa3oBanuu nojgucaxapuaoB MOTYT MPUHUMATh y4acTHE KaK MEHTO3bI, TaK
U Tekco3bl. B mepBoMm ciiydae oOpa3yroTcs MEHTO3aHbl: apabaHbl U3 apaOMHO3BI,
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KCUJIaHBI U3 KCUJIO3bl U T. 1. Bo BTOpOM cilyyae — rekco3aHbl: Kpaxmal, TJTUKOIeH,
KJIETYaTKa U3 IIIOKO3bl, MHYJIUH U3 PPYKTO3bI.

Jlutepatypa: [1], c. 296-347; [2], c. 132-152: [4], c. 345-408; [6], c. 341-389;
[7], c. 542-576; [8], c. 453—484; [9], c. 290-314

Bonpocsl /151 CAMOKOHTPOJIS

1. Kakue XuMUYeCKHe CBOMCTBA TIIOKO3bI COOTBETCTBYIOT €€ IUKINYECKON
dbopme?

2. Kakue xumMudecknue CBOWCTBAa puOO3bI OTBEYAIOT €€ KapOOHMIbHOU hopme?

3. Kakue coeMHeHrs Ha3bIBAIOTCS aleTASIMU U nosyaueraismu’? Hanummre
YpaBHEHHS peakuuu oOpa3oBaHWs TMOJyaleTalid: a) YKCYCHOIO —albAeruia;
0) ppyKTO3HI.

4. K kakomy TUITy caxapoB (BOCCTaHABIMBAIONIUX MM HEBOCCTAHABIIMBAIOIINX )
OTHOCATCST MajbTO3a MW caxapo3a? PacTBopy, Kakoro H3 HHX CBOWMCTBEHHA
MyTapoTauus?

5. UeM oTaMyaOTCA [0 CTPOEHUIO KpaxMall U KieTyaTka?

6. Kakue yrineBosibl BXOAST B COCTaB HYKJIEUHOBBIX KUCIIOT?

Tema 1.17. JInnmuabl

Bonpocsl TemMbl

Omnpenenenne. OOmas xapakrepuctuka. Knaccudukanus. [Ipoctsie munuabl:
TPUALMITIUIEPUHBI (>KUpBI, Maciia), BOCKU (CriepMaleT, JaHOJIUH, MUEMHbIH BOCK),
ctepunbl U crepunbl. Ctpoenue. KupHble KUCIOTHI, BXOAAIIME B COCTAB JIUIUOB.
Kupsl u macna. @u3nyeckre CBOMCTBA. XMMUYECKUE CBOMCTBA: THAPOJIN3, OMBIJICHHUE,
THIPUPOBAHUE, IPOTOPKAHNE, TIOJTUMEPU3AIIHAL.

Cnoxnple  yunuabl:  Taunepo@ocPoaunuasl  (JCHUTHHBL,  Ke(aluHBbI,
dbochatummiceput, (QocPaTUAMIMHOZUTONBI, TUIA3MAJIOTEHBI, KapAHOJIUIIUHBI),
C(O)UHTOMMENHHBI, TIUKOIUOUABL (1UepeOpo3uIbl, CyIb(POJIUMUIBI, TAHTJIIMO3H]IbI).
Crpoenue.

[TonsiTe 0 HEOMBLISIEMBIX JIMMIUAAX, TEpIIEHAX, KapoTuHOM1aX. Butamun A.

MeToan4yeckue peKOMeHIAun

Jlumuaer (rpedeckoe lipos — skup) — 3TO OOMIMpHAs TPyIIa COCTUHCHHH,
CYIIECTBEHHO Pa3UYAIOIINXCS MO CBOCH XMMHUYECKON CTPYKTYypE M BBIMOTHICMBIM
GyHKUMAM, HO 00J1aJaI0IUX HEKOTOPHIMUA OOLIMMHU CBOMCTBAMHU (HEPACTBOPUMOCTHIO
B BOJI€; CIIOCOOHOCTBIO PACTBOPSTHCS B TUIPO(OOHBIX PAaCTBOPUTENSIX, TAKUX Kak
CepHbI 3up, XI0podopM MU OSH30I U T. 1.). B KUBOTHBIX OpraHW3Max JUIHIbI
NPEICTABISIIOT COOON CTPYKTYpHBIE KOMIIOHEHTHI TPOTOIUIA3MbI KJIETOK HIIK
OTKJIAJIBIBAIOTCSI B )KHPOBOM TKaHM (IIETI0) — 3alacHbIC JTUTTU/IbI.

[Tpuctynas K WM3Y4CHHIO TEMbI, TTOBTOPHUTE CTPOCHHUE, (PU3UKO-XUMHUECKHE
CBOMCTBA CIUPTOB, KapOOHOBBIX KHCIOT, CIOXHBIX 3(UpPOB KapOOHOBBIX U
MUHEpATBHBIX KHCIOT. Heo6xoanmo pazodpaThes B Kiaccu(PUKAIMK JTUMKAIOB MO UX
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XUMHUYECKON MPUPOAE, 3aIOMHUTH (POPMYJIBI TPYII JUMUIAOB, U3YYUTh UX (UZUKO-
XUMHYECKUE CBOKCTBA.

VYcBoiiTe, 4TO MHOTHE OMOJOTUYECKHA aKTUBHBIE BEIIECTBA UMEIOT JIMIIOUTHYIO
npupoay (HEKOTOpbIE BUTAMHUHBI, TOPMOHBI U JIp.).

Pasz0epurech B CTPOCHUU U COCTABE KUBOTHBIX JKUPOB M PACTUTEIBHBIX Macel,
B [IPUYMHAX PA3JINyusl UX CBOWCTB.

Tpuanunrmunepuasl (TT) wim Tpuanuiarauuepoiasl (MO0 MEXTyHApOIHON
HOMEHKJIAType) TMPEACTaBIAIOT COOOW CIOXKHBIC A(DUPBI TPEXaTOMHOTO CIHUPTA
IIMLEpUHA U BbICIIMX >KUPHBIX KUcaoT (PKK), yacTo Ha3bIBalOTCS MMIEpUIAMU WA
HEUTPAJIBHBIMU KUPaMU, WIA OPOCTO XKUpamHu. TI' COCTaBISIIOT OCHOBHYIO Maccy
OPUPOAHBIX HEWTPAIbHBIX YXUPOB, OJIHAKO, HAPANY C HHMM BCTPEYAKOTCSA TAKXKE
JUALMITIUUEPUHBl M MOHOALWITJIMUEPUHBI (4aCTO HA3bIBa€MbIC AUTIULEPUIAMH U
MOHOTJIMIEPHIAMH )

(1, nm a) ﬁ
(2, WIn Bz (I:l) (|:H20C_ Rl
(3, mm o) R_— COCH o
2
rae Ri, R; u R3— panukans | 1
X(K CHZ oC — R 3

[TonoxeHue yriepoaHOro aToMa riidiepruHa 0003HavyaroT Jiuoo mudpamu, JIudo
rpedeckruMu OykBamu o ¥ 3. XOTs MOJIOKEHUE KPAHUX aTOMOB yTJI€po/ia B MOJIEKYJIe
IJIMLIEPUHA PaBHO3HAYHO, TEM HE MEHee MX 0003HAYaI0T CBEpXY BHU3, Kak 1 u 3 wiu
Kak o 1 o}, D10 00BACHAETCA TeM, uTo B cTpykType T mpu ee mpocTpaHCTBEHHOM
pacCMOTPEHHH  KpaWHHE TJIMLEPUHOBBIE AaTOMBI YIVIEPOAA CTAaHOBATCA YXKe
HEPABHO3HAYHBIMU, €CIU THUApPOKCcHibl | u 3 amummposans! pasHsiMu JKK. [Toatomy
npd  HeoOXoaMMocTH mpuMeHstor Sn (Stereochemical numbering) cucremy
o6osnauenus TI'. [lo atoi cucreme, eciu B mpoekiuu Duriiepa THAPOKCUIbHAS
rpynna Ipyu BTOPOM YIVIEPOJHOM aTOME IJIMLIEPHUHA PACIIOIaraercsi CieBa, TO aTOMY
yIiIepoja, HaXOAIIErOCs Hall HUM, IPUCBAaUBAETCA HOMep |, a mox HuM — Homep 3.

CymecTByeT MHOTO pa3MuHbIX TUIOB TI', pazmuuarommxcs Opupoaod u
PAacCMoJIOKEHUEM TPEX OCTATKOB JKUPHBIX KUCIOT. B coctaB TI' Moryt BXoauTth Bce
TPU OCTATKA OJHOM M TOW K€ KUCIOTHI — Ha3bIBAtOTCA npocteiMu 11, ecim — nBe
KHCJIOTBI OJIMHAKOBBIE UJIM BCE TPU KUCIOTHI SBJISIIOTCS pa3HBIMU — CMEIIaHHbIMU 1T

0]

[
|O| CH20C_ (CH2)16_ CH3
— — CH=CH—(CH,) _— COCH
CHg (CH2)7 CH=CH (H2)7 o

CH_oc—(CH,), —
LOC—(CH,) ;77 CH,
1-cteapoun-2-oneonn-3-nanbMUTOMI TKLepHH (1-cTeapo-2-omneo0-3-maabMUTHH)
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WK 0 —CTeapo-P-oneo-al-mansMuTun

bonpmas yacte TI' TkaHel yenoBeKa M IPYTHX MIICKOMUTAIOMINX COACPKUT B
cBoeM coctaBe Habop cmemannbix TI. HabGmiomaercs ompeneneHHas TEHIACHIUS B
nokanuzaiuu JKK: gem kopoue nenp JKK wmimm Bble €€ HEHACHIIEHHOCTb, TEM
BEPOATHEE €€ HaxOKAeHue B P-monoxenun. Kak mnpaBumo, momoxenus o u ol
3aHUMAIOTCS PA3HBIMHU KHCIIOTAMH.

[Ipuponnsie TT' NpUHATO IETUTH HA )KUPBI U Macia, B 3aBUCUMOCTH OT TOTO,
ocrarorcsa 1 oHd TBepAbME 1pu 20 °C (5kMpbI) WM UMEIOT IIPH TOH TEMIIEpaType
KHUJKYIO KOHCUCTEHITUIO (Maciia).

N3yuasi cTpoeHWE U CBOWMCTBA JUIUJIOB, OOpaTUTE BHUMAHHE HA TO, YTO
OCHOBHAsi Macca >KMPHBIX KHUCJIOT, BXOJSAIIUX B MX COCTaB, MPEACTaBISIECT COOOMU
anu(paTUIECKUE HACHIIICHHBIC U HEHACHIIIICHHBIC KUPHBIE KUCIIOTHI, uMetonue 12-24
YIJIEPOAHBIX aTOMa, B OCHOBHOM HEPA3BETBJIEHHOIO CTPOCHHs. HeHachlleHHbIE
KUPHBIE KHCIIOTHI COIepkaT OT 1 10 6 TBOMHBIX CBSI3EH.

VY 6onpinHcTBa MOHOHEHACHIIEHHBIX KK nmeeTcs nBoiiHast CBsi3b MEXIY 9-M
u 10-m yriepoaueiMu aroMamu. Eciii UMEIOTCS TOTIOTHUTEIbHBIE ABOMHBIE CBA3HU, TO
OHM PACHOJIATAIOTCS HAa Yy4YacTKEe MEXAY 12-M yriepoAHbIM aTOMOM M KOHIIEBOM
METUJIBHOW TPYIIONW. XapaKTEpHO, YTO MPU HAJTUYMUA HECKOJIBKMX JBOWHBIX CBS3EH
OHM HUKOTJa HE pacIojararoTcs CONPsHKEHHO; MEXIAYy HUMH BCErAa HMEETCA
MeTuieHoBas rpymnmna. Obpatute BHUMaHUE Ha TO, YTO HEKOTOPHIE U3 HUX SBIISIIOTCA
HE3aMEHUMBIMH JIJIS1 YeJIOBEKa (JIMHOJIeBAsl, TUHOJICHOBAS U apaxHUI0HOBAs).

B cooTBeTcTBMM ¢ CHCTEMaTHYECKOM HOMEHKJIATypOW KOJUYECTBO U
MOJI0KEHNE OBOMHON CBsA3ed B HeHachleHHBIX JKK "yacTo 0003HAYAIOT C ITOMOIIBIO
IM(POBBIX CUMBOJIOB: HAapUMEp, OJIEMHOBYIO KUCHOTY Kak 18:1; A9, nuHoneByro
kucnoty — 18:2; A9, A12, rae nepBas mudpa noka3bIBaeT YUCIO YIIEPOIHBIX aTOMOB,
BTOpasi — YUCJIO ABOMHBIX CBA3EH M cieayronie nudpsl — HOMEpa OmmKalimux K
KapOOKCHUITY YTJIEPOJIHBIX aTOMOB, BOBJICUEHHBIX B 00pa30BaHUE ABONHON CBSI3U.

[Tomumo 1MdpPoBOI HyMmepalMK YrIEPOJHBIX AaTOMOB HMCHOJB3YIOT TaKkKe
croco0 ux o0003HAaueHWs C MOMOIIbI0 Tpedeckux OykB. I[lpm sTOM OykBOU «
0003HaYaIOT YIJIEPOJHBIA aTOM, COCETHUN C KApOOKCUIILHOM TpYyMNIoM, Cieayromun
yIJIEepOAHBIM aToM OYKBOW [ M T. A., MOCIEIHUM YIJIIEPOJHBIA aTOM METHILHOMN
TPYIIIbI, HE3aBUCHUMO OT JUTHHBI 11T, 0003HaYat0T OyKBOH M:

Q)

CH,— (CH,, )~ CH,—CH

bykBeHHasi cucTteMa okaszajiach yAOOHON IJisi JTaKOHUYHOW XapaKTEPUCTUKHU

2—COOH

OTIeNIbHBIX MeTabomuTnyeckux npeppamieHuit KK («B-okucnenuey, «m-0KuCIeHue,
«0-OKHCIICHUE»), a B TOCIIeHEE BpeMs — JjIsi 0003HAYEHUS TOJIOKEHUS JTBOWHBIX
cBsa3elt B HeHachleHHbIX JKK. B 0cHOBY OyKBEHHOI CUCTEMbI 0003HAYEHUSI IBOMHBIX
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CBSI3eM B3AT OTMEUEHHBIA BbIlIEe (HaKT, 4TO B Jr000M mosnmHeHachieHHoN JKK
JIBOMHBIE CBSI3M CJIEAYIOT OJHA 3a JIPYroM Tak, YTO MEXAY HUMU HaXOJUTCS OJHA
MeTwieHOBas rpymnna. [losToMy, 3Has, CKOJBKO YIJIEPOJIHBIX aTOMOB W JIBOMHBIX
CBSI3€U COIEPKUT KUCIIOTA U MOJIOKEHHUE MEPBOU JTBOWHOW CBS3M IO OTHOLIEHHUIO K
YIJIepOay KOHIIEBOM METHJIBHOW TPYIIbl (M-TOJIOXKEHHUE), HE TPEACTABISICT TPy/a
BOCITPOU3BECTH (HOPMYITY CaMOM KHCJIOTHI M ITOJIOKEHUE OCTAIBHBIX JBOMHBIX CBSI3CH.

N NN TN~ coor

JIMHOJICHOBAsA KHCJIOTa

(-6 (wam N-6) oxTamekaaMeHOBass KUCIIOTA)

N— — — — — T~ COOH

THUMHOJOHOBas KHUCJIOTa

(-3 (mm n-3)skiKo3aneHTaCHOBAsT KHCIOTA)

[lo HOBOW HOMEHKJAType JHMHOJEBYIO  KHCIOTYy  Ha3bIBalOT -6
OKTaJIeKaIUEHOBOM, JTUHOJIEBYIO — (-3 OKTaJEKaTPUEHOBOM, apaxuIOHOBYIO — -6
BUKO3AaTETPACHOBOM, THUMHOJIOHOBYIO — (0-3 3MKO3aIIEHTA€HOBOM U T. 1.

B cokpaiieHHOM BapuaHTE 3TOW HOMEHKJIATYPhI YITYCKAETCSI CHCTEMATUYECKOE
HazBanue JKK u ocrtaercs TOIbKO OYKBEHHO-IIUGPOBOM CHMMBOJI. Tak, Hampumep,
JIMHOJIEBYIO KUCJIOTY 0003Ha4at0T cUMBOJIOM 18:2 -6, a TuMHOA0HOBYIO — 20:5 ®-3,
rje mnepBas LuUdpa MOKa3bIBAET YKCIO YIIEPOAHBIX aTOMOB, BTOpass — YHCIO
HEHACBIIIEHBIX CBS3EH, TPETh — IIOJOKEHUE TEPBOM HEHACBIIICHHOW CBA3U IO
OTHOUIEHHIO K ®-YIJIEPOJHOMY aTOMY.

N3yunte MexaHW3M MPOLECCOB, MPOUCXOIAIIMX IMPU XPAHEHUU KUPOB H
BBI3BIBAIOIINUX UX MOpuy (mporopkanue). [Ilporopkanue sKupoB - 3TO OJJHOBPEMEHHOE
MPOTEKAHHUE ABYX MPOIECCOB: TUAPOJIN3A U OKHUCIICHUS.

1. 'maposin3 )KUpOB — 3TO PACILECTUICHUE )KUPA MOJ1 ACHCTBUEM BOJIbI HA JKUPHBIC
KHCJIOTHI U TJIMLIEPUH:

I
CH, — O—C—C;5H; CH, — OH C,sH;COOH
| || + HOH LH _OH MnMaJbMHUTHUHOBAsA KHUCJIIOTA
— 00— —_— *  C;H35sCOOH
CH—0—C—C;H;; | 17
| 0] CHZ E— OH OJIECMHOBas KHUCJIOTa
[ C,,H;COOH
CH,—O0—C — C,,H, TIIMIEPHH

JIMHOJICBAasI KHUCJIOTa
ITAJIBMHUTOOJICOJIMHOJICH
2. bonee riyOokue M3MEHEHHUS MPETEPIICBAIOT KUPHI MPU OKUCIECHUU. DTOT
npoliecc B o100aromiemM OObIIMHCTBE CIy4YaeB ABISETCS MPUYMHON MUIIEBOM MOpUU
#upoB. [Ipu 3TOM BKyC M 3amax >KHpPOB MPUOOPETAIOT HEMPUATHBIE CHEU(UIECKHE
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CBOWCTBa, OLIEHUBAacMbIE€ KaK IPOropkaHve. Takue KUPbl HENPUTOJHBI K
yHOTpeOJICHHUIO.

B ocHOBe OKHCIIEHHSI MKUPOB JIEKUT HUX B3aHUMOJECUCTBHUE C KHUCIOPOIAOM
BO31yXa. YCTOMYUBOCTh XUPOB K OKHCJIIECHUIO OIPEHEISIETCS, MPEkKIE BCErO, HX
KAPHOKHUCIIOTHBIM COCTaBOM. [JMIIEpHUIBI HEHACBHIIIEHHBIX XUPOB OKHUCISIOTCA
ObicTpee, 4yeM HachllleHHbIe. CBOOOJHBIC >KUPHBIE KUCIOTHI OKHUCISIOTCS JIeT4e
TJIUIEPUIOB, U3 KOTOPBIX OHU 00pPa30BaHBI.

CoBpeMeHHbIE TMPEACTABICHUS O MEXaHU3ME OKHUCJICHUSI OpPraHUYeCKUX
BEIIIECTB, B TOM YHCJIC U KUPOB, OCHOBAaHBI Ha NIEPEKUCHOU Teopuu baxa-DHrnepa u
TEOPUU LIETHBIX BBIPOKICHHO-PA3BETBICHHBIX peakinii CemeHoBa. Ha BO3MOXKHOCTh
OKHUCJICHUS] OPraHMYECKUX BEIIECTB ITyTeM 00pa30BaHUs MEPOKCUIHBIX COCTMHEHUN B
koHIie XIX Beka BrnepBble ykazan pycckuil yuensiid akajieMuk A. H. bax. bonbiryio
poJib B paciipoBKE MEXaHU3Ma OKUCIIECHUS JIMIIUJIOB ChITpAJId pabOThl akajeMUKa
H. H. CemeHoBa 1 €ro mkoJsl.

CrnocoOHOCTh K OKHCJICHHUIO JKUPHBIX KHCIOT YBEIWYUBAETCA IO Mepe
BO3PaCTaHUs B HUX YKCJIA IBOMHBIX CBA3EH. B3anMoneiCTBIE JIMITUIOB C KUCIOPOJAOM
IPOTEKAeT MO THUMY IEMHBIX CBOOOAHOPAAMKAIBHBIX pEaKIMil ¢ 00pa3zoBaHUEM
nepokcuioB. CBOOOHBIE paAUKaIbl B KHpaX 00pa3yroTCs OTIICIUICHHEM aTOMaMu
BOJIOPOJIa OT YIJIEBOJOPOJHOW IIENMH CBOOOAHOM WIIM CBSI3aHHOM C TJIULIEPUHOM
AKUPHON KUCIOTBHL. DTO MPOUCXOJUT B TEX MECTaX YIJIEBOJIOPOJHON LEIH, TI€ CBA3b
yIJIEpOJIa C BOAOPOIOM OKa3bIBACTCS MEHEE ITPOYHOM.

OKucneHne KUPOB HAUYMHAETCA C 3aMELICHHS aTOMa BOJIOPOJAa y yriiepoJia B o-
MOJIO’KEHUH 110 OTHOLIIEHUIO K JBOMHOM CBSI3U WIH O~ U [3-TTOJI0KEHUU 0 OTHOILICHUIO
K KapOOKCWJIHHOM TPyMIe KUCIOPOJIOM BO3IyXa ¢ 00pa3oBaHUEM THIIPOTIEPEKUCEH U
LHUAKJINYECKUX MEPEKUCEN — KUCIIOPOJ BO3JyXa MPUCOEAUHSETCS IO MECTY pa3pbiBa

JIBOMHOMU CBSI3U.
+0

R— CHZCH—CHZ— (CH2) — COOH R—CH=CH—CH — (CH2) — COOH

OCH

KHCJIOTa TUJIPOTIEPEKHUCH
R-CH=CH-(CH,)n-COOH + O, —® R-CH-CH-(CH,)n-COOH

0-0
MNEPEKUCH KUCIJIOThI
+ 02
R —CH=CH—CH — (CH,)  — COOH R—CH=CH—CH — (CH,) | — COOH + H’

OOH oo"

paauKai ruIpoIepeKUCH




R —CH=CH—CH — (CH,) ~—COOH + OH’

o

R— CH=CH—CH — (CH_) == COOH + OOH

R —CH=CH—CH — — + C —
CH |c:H (CH,) ~— COOH CH4(CH,), CH,—COOH

oo

R—CH=CH—CH — (CH_) —COOH + CH_(CH_) CH— COOH * OH
2’n 3 2'n

OOH

TUAPOICPCKHUCH KUCIIOTBI paauKall KUCJIOTBI

DOTOT paaukal MOXKeT B3aumojeiictBoBath ¢ O, ¢ 00pa3oBaHHEM
TUJPONIEPEKUCH KUCJIOTHI WJIM C THAPOIEPEKUCHIO, UTO MOXKHO IPEJICTABUTh B BHU/IC
CIEYIOIIEN CXEMBL:

R-CH-CH,-COOH + R ——® R-C-CH,-COOH + RH

OOH OOH
panukai B—ruaponepeKkucu

\

R-C-CH,-COOH + OH

|
(@)

B—keTokuciora

v

R-C-CHs + CO,

O MCTHIIKCTOH

R-CH-CH-(CH,),-COOH —» R-CHO + 0O=CH-(CH,),-COOH
0-0 NBJETU]  aJbJCTHIOKUCIOTA

NIEPEKHUCh KUCIIOTHI

[lepekucHbie coeauHEHUS (MEPOKCUABI, THAPONEPOKCUJIBI) WUTPAIOT OCOOYIO
pOJIb B TpoIeccax aBTOKATAIMTHYECKOTO OKHWCIEHHUS >XKUpoB. OHU MAlOT HAYao
Pa3BETBJICHUSM CBOOOTHOPATUKAIBHBIX IIETICH OKUCIICHHUS.

R-OOH — RO + OH RO + RH —» ROH + R

TUPOIEPEKHCH CITHpT
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3a cyeT ATHUX peakuud oOpasyrTCs JIB€ JIONOJHUTEIbHBIE  IICTH
CBOOOHOpAIMKAIBHBIX peakiui. TakuMm MMyTeM BO3HUKAIOT Pa3BETBIICHHBIC IICTH
CBOOOTHOPAIMKAIBLHOTO IIPOIlecca, B Pe3yJIbTaTe Yero YCKOPSETCS aBTOOKHUCIICHHE,
BBI3BIBAEMOE HEMPOIIOPLIMOHAIBHO BBICOKAM YBEJIUUYECHUEM COJICPIKAHUS MEPEKUCHBIX
COCIMHECHUM.

C UX ydacTueM MOTyT OMOCPEAOBATHCS KATAIUTUUECKOE JCHCTBHUE TSKEIBIX
METaJIJIOB ¥ IIPOLIECChl 00pa30BaHMS BTOPUYHBIX U TPETUYHBIX MTPOTYKTOB OKHCIICHHUS
munuaoB. CYUTAIOT, 9TO MPeoOIaqarONUIMU WHUAIIMATOPAMH OKHUCJICHHS B MHIIEBHIX
MPOAYKTaX SIBISIOTCS  TUAponepokcuabl. CKOPOCTh BO3HUKHOBEHHUS  CaMHUX
THAPOTIEPOKCHUIOB U MOCIEAYIONIee 00pa30BaHNe BTOPUYHBIX POIYKTOB OKHCIICHUS
3aBUCAT OT JOCTyINla KHCJIOpPOJa, KOTOPOMY OTBOJMTCS PEIIAOIIECEe 3HAYCHUE B
OTIpE/ICJICHUH OOIIeH HampaBJIECHHOCTH W MHTEHCHBHOCTH Ipollecca IMPEeBpaICHUS
KUPOB IIPU UX XPAHCHUH.

NHTeHcuBHOE 00pa30BaHUE TMEPEKUCHBIX COCIUHEHHUM SIBISETCS BIIOJIHE
aJIeKBaTHBIM TTOKa3aTeJIeM MPOUCXOIAIIETO OKUCIICHHS, HO CaMO TI0 ce0e co/iepyKaHue
MIEPOKCUIOB HE MOXKET CIYKUTh JIOCTOBEPHBIM KPUTEPUEM OKHUCIUTEIBHON MOPYHU
KUpOB. Jlaxke mNpW BBICOKMX 3HAUYEHUAX IIEPEKUCHOTO YHUCIAa B JKHpax
OPTraHOJICNTUYECKNE TPU3HAKKM NPOTOPKIOCTH MOTYT HE BBIBIATHCS, TaK Kak
MEPOKCHU/IBI, KaK YK€ OTMEYAIOCh, HE CO3/Ial0T OLIYLIECHUS MPOTrOPKIOCTU. J[aHHBIN
IPU3HAK MPOSBIISICTCS MPHU MPEBPAIICHUH TIEPOKCUJIOB B COSAMHEHHUS, 00JIadar0Ine
MPOTOPKJIBIM BKYCOM M 3allaxOM M Ha3bIBa€Mble BTOPUYHBIMH. DTO, MPEXKJE BCETO,
aJIbJICTUIbI, KETOHBI M DTTIOKCUCOCAUHEHUS.

KoHeuHbIMH MPOyKTaMHU OKUCIICHHS KUPOB SBISIOTCI HU3KOMOJIEKYJISIPHBIE
HACBIIIICHHBIC M HEHACBIIICHHBIC allbJCTUALI U KETOHBI C AIUHON Hernu 6, 8, 9, 12
YIJIEPOJIHBIX aTOMOB, JWKETOHBI, AWAIBJCTHIIbI, a TaKXX€ HU3KOMOJICKYJISIPHBIC
KUCJIOTBl — MYypaBbHHasA, YKCyCHas, HPOMUOHOBAs, MacJisiHas, BaJepUaHOBasil,
KpoToHOBasd. Hocurenamu 3amaxa, CBOMCTBEHHOTO MPOTOPKIIBIM KUpPaM, SBISIOTCA
JIETY4YUE AIbAECTUIbI, TOPHKOTO BKYCAa — HU3KOMOJIEKYJISIPHBIE KHUCIIOTHI.

[IepokcuaHble COCOUHEHUS MOTYT BCTYNATh B PEAKIHMH MOJIUMEPHU3ALMNU C
oOpa3oBaHMEM TPOAYKTOB 0oJiee BBHICOKOW MOJIEKYJsipHOM Macchl. J[o HemaBHEro
BPEMEHHM OSTHM IIpoIleccaM HE NPHAABajIOCh 0co0oro 3HadeHus. CUmTanw, dYTO
MOJIMMEPU3ALUS )KUPOB MPOUCXOAUT JUIIb MPU JJIMTEILHOM BO3IACHCTBUU HA HUX
BBICOKOM TemmepaTypbl. OHAKO MpaKTHKa MOKa3ana, YTO pEeakiuu MOJUMEPHU3aIun
MOTYT MPOTEKAaTh B JXUpaX Jaxe B YCIOBUSAX XPAaHECHHUS MPHU OTPULATEIbHBIX
Temriepatypax. Hexkotopsie n3 o0pa3yronuxcsi moJIUMEPOB SIBISIFOTCS TOKCUYHBIMH.

Jlutepatypa: [2] c. 126; [6], c. 389-415; [7], c. 584-594; [8], c. 393407

Bonpocsl 1151 cCaMOKOHTPOJISA

1. Hanummre OCHOBHBIC >KMUPHBIE KHCIIOTHI, BXOASIIME B COCTaB JIMIIHJIOB.
Kakue 13 HUX ABIAIOTCS HE3aMEHUMBIMU?

2. Kakue npotykThl 00pa3yroTcsi Ipy THIPOIN3E JICHUTUHOB?
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3. B yem cOCTOUT OTIUYME JKHUPOB pBI6 OT ) XMPOB HA3CMHBIX MJICKOHI/ITaIOH.II/IX?
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2. METOJJMYECKHUE YKA3AHUS 11O BBIIIOJJTHEHUIO KOHTPOJIbHOM
PABOTbI

2.1. OdopMiieHne U BLIOOP BAPHMAHTA KOHTPOJILHOI padoThI

Br16op 3amay 3amanust IpOU3BOAUTCS 1O TAOJINUIIE BAPUAHTOB B COOTBETCTBHUH C
IBYMSI TIOCIEAHUMHU [H(ppaMu HOMEpa CTyAeHdeckoro Owmnera. Hampumep, ecnm
HOMEp CTyAeHYeCcKoro omiera 2865, To Ha nepecedueHuu udp 6 (Mo TOPU30HTAIN) U
5 (mo BepTuKanM) U3 Tabid. 3 ciaeayeT BhIIUCcaTh HOMepa 3am1ad: 5, 19, 24, 37, 50, 53,
66, 79, 82 u 95. Yka3zaHHbIe HOMEpa 3a]]a4 UCIOJb3YIOTCS IIPU BBIITOJIHEHUH 3a1aHHM.

Bce 3agaun ABNSIIOTCS TUMOBBIMM, T. €. KaXKJasi UMEET OJMHAKOBOE YCJIOBHE,
KOTOpO€ TPeOyeTCsl BBITTOJIHUTh TPUMEHUTENIBHO K UHIUBUAYAIbHOMY KOHTPOJILHOMY
3ananuto. Hanpumep, ecau mudpsl cryaeHueckoro ounera 2865, To o ycinoButo 21 -
30 cnmemyer BBINONHUTH 24-i BapuaHT, T. €. HAMKCATh YPaBHEHUS PEAKIUN IS
COEIMHEHUH, YKa3aHHbIX 1o Ne 24,

[Tpu opopMiaeHNN MHAUBUAYATbHBIX 3aIaHUN CIEAYET:

— BBINIOJIHUTH 3a/IaHUE B IIKOJBHOM TETpajau, Ha OOJOKKE KOTOPOM yKa3aTh
HOMEp BapuUaHTa, Ha3BaHUE MAUCIHUIUIMHBI, G(aMUIUI0O W HUHUIHAIB, MUAP
CTyJICHYECKOT0 OusIeTa;

— Ha MepBOM CcTpaHuIile pabOThI yKa3aTh HOMEpA 3aj]1a4 ¥ Balllero BapUaHTa;

— YCIIOBHSI M PEILCHUs 3a7a4 pacrojaraTh B MOPSAKE BO3pACTaHUST HOMEPOB
3a/1a4; YCIOBUE KaXIOW 3aJ1a4i HAIIMCATh MEPE]] €€ PEIICHUEM;

— B KOHIIE 33JIaHHsI IPUBECTH CIUCOK MCIIOJIb30BAaHHON JTUTEPATYPHI;

— 3a/IaHUE JOJIKHO OBITh TATUPOBAHO U MOIUCAHO.

Ecnu 3amanue nociie pereH3upoBaHus MpernojaBaresieM JIOMYIIEHO K 3alluTe,
HO B TEKCT€ MMEIOTCSI 3aMEYaHusl MPEroaBaTelis, TO MPU 3alIUTe 3aJaHus CIEayeT
JaTh MUCbMEHHBINA OTBET HA KaXJ0€ U3 HUX B ATOM XKe TeTpaau.

3agaHue, BBIIIOJIHEHHOE HE IO CBOEMY BApUAHTY, HE PEILIEH3UPYETCS.

3ammTa KOHTPOJIBHOTO 3aJaHus MPOU3BOIUTCA B TEUEHHUE CEMECTpPa B YacChl
CaMOCTOSITENIbHOM paboThI CTYICHTOB MO/ PYKOBOJICTBOM MpEMO 1aBaTesl.

Tabnuma 3. BapuanTel KOHTPOJIBHOTO 3a/1aHUS
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IIpennocnennss [ocaenuss undpa
uudpa
CTyJIEHYECKOTO 0 1 2 3 4
Ouiera
10,17,21,38, | 1,11,24,31, |2,12,21,32, |3,13,23,33, |4,14, 24,34,
0 42,59, 65,73, | 44,51, 61, 42,52, 62, 43, 53, 63, 41, 54, 64,
84, 96 71,81,91 72,82,92 73, 83,93 74, 84,94
10, 20, 30,40, |1,12,23,34, |2,13,24,35, | 3,14,25,36, | 4,15,26,37,
1 50, 60, 70, 45, 56, 67, 46, 57, 68, 47, 58, 69, 48, 59, 70,
75, 88, 100 78, 89, 100 79,90,91 80, 81, 92 71, 82,93
10, 11, 22, 1,20,29,38, |211,30,39, |3,12,21,40, |4,13,22 31
2 33,44, 55, 66, 47, 56, 65, 48, 57, 66, 49, 58, 67, 50, 59, 68
77,88, 99 74,83, 92 75, 84, 93 76, 85, 94 77,86, 95
10, 19, 28,37, |1,13,25,37, |2,14,26,38, |3,15,27,39, | 4,16, 28,40,
3 46, 55, 64, 49, 51, 63, 50, 52, 64, 42,54, 66, 41, 53, 65,
73,82,91 75, 87,99 76, 88, 100 78, 90, 92 77,89,91
10, 11, 23,35, |1,11,23,35, |2,12,24,36, |3,13,25,38, | 4,14,27,40,
4 47,58,70,79, | 47,58, 70, 48, 60, 70, 49, 59, 68, 50, 59, 67,
87,95 79, 87,95 78, 86, 94 77,85, 93 74,81,91
10, 20, 22,37, | 1,14,27,40, | 2,15,28,39, |3,16,29,32, |4,17,30,31
5 43,51,64,75, |47,52,63, 46, 51, 64, 50, 52, 66, 45,58, 70
90,100 76, 83,91 77,81,94 79, 86, 92 73,82,98
10, 13, 26, 38, | 1,15,29,33, | 2,16, 30,34 3,17,21,35, | 4,18, 22, 36,
6 44,60, 65, 78, | 46,59, 62, 47, 60, 63, 48, 51, 64, 44,52, 65,
87,100 75, 88,91 76, 89, 92 77,90, 93 78,81, 94
10, 14, 23,31, |1,16,30,34, |2,18,21,31, |3,19,22,35 | 4,11, 24,38,
7 42,58,70,74, | 48,56,69, 74, | 44,50, 64, 47,59, 62, 42,57, 63,
87,100 83,94 71, 84,91 77,82,92 72,88, 93
10, 17,26,39, |1,17,21,36, |2,19,22,33, |3,20,27,34, | 4,11, 25,40,
8 43,55, 67,76, | 42,54, 67, 49, 51, 64, 50, 56, 62, 44, 55, 68,
90, 97 73, 86,91 80, 85, 93 78, 83, 96 74,87,92
10, 18, 30,39, |1,18,22,39, |2,19,23,640 3,20, 24,31, |4,11,725,32,
9 46, 58, 69, 76, | 43, 60, 66, 44,51, 67, 45, 52, 68, 46, 53, 69,
84, 98 74, 85, 97 75, 86, 98 76, 87,99 77,88, 100
Oxonuanue Tadiumsl 3
[Ipeanocneansis [ocneansist nudpa
uudpa
CTYJCHYECKOT 0 5 6 7 8 9
ouneta
5, 15, 25, 35, 6, 15, 26, 36, 7,16, 27, 37, 8, 18, 28, 38, 9, 19, 29, 39,
0 45, 55, 65, 46, 56, 66, 47,57, 67, 48, 58, 68, 49, 59, 69
75, 85, 95 76, 86, 96 77,87,97 78, 88, 98 79, 89, 99
5, 16, 27, 38, 6, 17, 28, 39, 7, 18, 29, 40, 8, 19, 30, 31, 9, 20, 26, 32,
1 49, 60, 61, 50, 51, 62, 41,52, 63, 42,53, 64, 43,54, 65
72,83,94 73,84, 95 74, 85, 96 75, 86. 97 76, 87,98
5, 14, 23, 32, 6, 15, 24, 33, 7, 16, 25, 34, 8, 17, 26, 35, 9, 18, 27, 36,
2 41, 60, 69, 42,51, 70, 43,52, 63, 44,53, 62, 45,54, 63
78, 87, 96 79, 88, 97 80, 89, 98 71,90, 99 72,91, 100
5,17, 29, 31, 6, 18, 30, 32, 7,19, 21, 33, 8, 20, 22, 34, 9, 12, 23, 36,
3 43,55, 67 44, 56, 68, 45, 57, 69, 46, 58, 70, 48, 60, 62
77,89, 91 80, 82,94 71,83, 95 72,84, 96 74, 86, 98
5, 15, 28, 39, 6, 16, 29, 31, 7,17, 30, 32, 8, 18, 26, 34, 9, 19, 24, 33,
4 46, 53, 61, 44,57, 69, 45, 60, 62, 41,54, 64, 42,55, 65
72, 82, 96 80, 88, 92 73, 80, 97 71, 84,98 80, 83, 99
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5, 16, 21, 36, 6, 19, 24, 37, 7,20, 22, 33, 8, 11, 23, 34, 9,12, 23, 35,
5 49, 53, 61, 41, 56, 69, 42, 56, 62, 48, 54, 68, 43,57, 63
74, 90, 100 80, 84, 95 71, 85, 96 75, 89, 97 76, 88, 99
5,19, 24, 37, 6, 20, 25, 38, 7,11, 26, 39, 8,12, 27, 40, 9, 13, 28, 39,
6 50, 53, 67, 41, 54, 67, 43, 56, 69, 47,53, 67, 48, 54, 65
79, 82, 95 71, 83, 96 71, 84, 97 72, 85, 98 73, 86, 99
5, 20, 23, 37, 6,12, 29, 33, 7,13, 28, 32, 8, 14, 27, 36, 9, 15, 23, 40,
7 41, 54, 63, 48, 52, 68, 49, 53, 61, 44, 58, 65, 43, 54, 66
78, 81, 99 73,89, 95 75, 85, 96 80, 86, 100 79, 83, 98
5,12, 26, 31, 6, 13, 28, 32, 7,14, 29, 35, 8, 15, 24, 37, 9, 16, 25, 38,
8 47,59, 63, 48, 60, 61, 43, 52, 65, 41, 53, 70, 45, 55, 66
77,90, 95 75, 88, 99 79, 81, 94 72,89,97 71,81, 98
5,12, 26, 33, 6, 13, 27, 34, 7,14, 28, 35, 8, 15, 29, 36, 9, 16, 30, 37,
9 47,54, 70, 48, 55, 61, 49, 56, 62, 50, 57, 63, 41, 53, 64,
78, 89, 91 79, 90, 92 80, 81, 93 71, 82, 94 72, 83, 96

KOHTpOJIBHLIe 3aJaHu: IIPUBCACHBI B IIPUIIOKCHUH.
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OdopmiieHre TUTYIBHOTO JIUCTA KOHTPOJIBHON paboThI:
OEJEPAJIBHOE AT'EHTCTBO 1O PBIBOJIOBCTBY

OEJIEPAJIBHOE TOCYAAPCTBEHHOE
BIO/DKETHOE OBPA3OBATEJIbHOE YUYPEXX/IEHUE
BBICIIEI'O OBPA3OBAHIA
«KAJIMHAHT PAJICKAM TOCYJIAPCTBEHHBII TEXHUYECKHWI
YHUBEPCUTET»

NHCTUTYT arporHXeHEepUHr 1 MUIIEBBIX CUCTEM
Kadenpa xumun

KonTtpoabsnas paboTa KonTtponrsHas padota

JOMYIIEHA K 3allUTe: 3alInIIcHa

JIOJDKHOCTD (3BaHKE), YU€HAsl CTECTICHB JOJDKHOCTH (3BaHME), yUEHas CTETICHb
damunug N.0. Gamunug N.0.

«_» 202 r. «_» 202 r.

KoHnTtponbHas paborta
MO TUCUUTIITNHE
«OPTAHUYECKAS XUMU SI»

[udp crynenta
BapuanTt Ne

PaboTy BBITIOJIHUI:
CTYZIEHT Tp.

damvuusg 1.0.
« » 202 T

Kamuauarpan - 20
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2.2. MeTtoauveckne yKa3aHHs MO BbINOJHEHHIO KOHTPOJIbHOI PadoThI

[Ipu oTBeTEe Ha BOMPOCHI KOHTPOJBHOTO 3aJaHUsi HEOOXOJIUMO IOJIb30BATHCS
PEKOMEHIyeMbIMH yUY€OHUKAMHU U YYEOHBIMU MOCOOUSIMU MO OPraHUYECKOW XUMHH
[1-6 u np.].

Jns oreBera Ha nepsblid Bonpoc (1-10) m3yuure crpoeHue, HOMEHKIATYPY U
THUIIBI XUMUYECKUX PEAKIUN 3aJIaHHBIX YTIIEBOJOPOIOB.

N3yyass Temy, BHUMATEIbHO MPOYUTANTE K HEW METOJIUYECKHE YKa3aHUS U
paz0epuTe NpruMepbl peuIeHus 3a1a4.

Bo Btopoii 3amaue (11-20) nmanbl popmynbl CTpOeHHSI TpeX COCAMHEHMIA,
OTHOCSIIMECA K KJlaccaMm CIUPTOB Win (eHosoB. B Helt HeoOXoauMo pa3odpatbes B
TEOPETHYECKHUX IPEACTABICHUIX O B3aMMOCBS3H MEXKIY CTPOCHUEM OPraHUYECKUX
COECIMHEHHUI 1 UX YCTOMYMBOCTBIO, & TAKXKE B Iy TSIX MEPETPYIITUPOBKH HEYCTOMYMBBIX
OpraHUYecKUX COeAUMHEHUl B OoJiee ycrtoiluuBbie. IIpu 3TOM crnemyer oOpaTuTh
BHHMAaHHE Ha Pa3JINYHYIO MOABUKHOCTh AaTOMOB BOJOPOAA B THAPOKCUIIBHBIX TPYIIIax
pa3HbIX TUAPOKCUCOECIUHEHHUM, OOYCIOBIEHHYIO NPOSBICHUEM AJIEKTPOHHBIX
3¢ (PeKTOB: UHAYKTUBHOTO (CIUPTHI, (PeHOIIBI) U Me30MepHOTO (deHonsl) [1].

[Ipu otBere Ha Tperuid Bompoc (21-30) Hamo pa3oOpaThCsi B CTPOCHUU
MIPOU3BOAHBIX  OKCOCOCIWHEHMH, (OPMYJbl KOTOPBIX NpHUBEACHBL. JlaHHBIE
COEIMHEHHSI MOT'YT OBITh IIOJIYYEHBI B pE3YyJIbTAaTE TOW WM UHOM pPEaKIMHU aJIbJIETHI0B
U KETOHOB: B3auMojeucTBus co cnuptamu (nonyanetanu), HCN, ruapocynspurom
HaTpus, PA3NUYHBIMU MPOU3BOJHBIMU aMMHaKa, MATUXJIOPUCTHIM (ochopom;
OKHCJICHHS UJIM BOCCTAHOBJICHUA U T. 1. [1; 2; 4; 6; 7].

B otBere Ha werBepThiii Bompoc (31-40) HEoOXOIMMO HM3Yy4HUTh BOIPOCHI,
CBSA3aHHBIE C MPOCTPAHCTBEHHOM (ONTHYECKOW WIIM 3€pKajbHOM, T€OMETPUYECKON)
nzomepueit. CylecTBOBaHHE ONTHYECKUX HM30MEPOB OOYCJIOBJICHO HAJIMYHUEM B
MOJIEKYJIE aCHMMETPUYECKOI0 aToMa YIJIepoJa, T.€. aToOMa yIJiepoJia, CBSI3aHHOTO C
YEeThIPbMS PA3IMYHBIMU aTOMaMU WJIM TpyNnamMu aToMoB. B ciiydae reomeTpudeckoit
W30MEpUM, WHA4Ye Ha3piBaeMoOW (IMC-, TpPaHC-) HW30MEPHUEH, MPOCTPAHCTBCHHBIC
U30MEpPhl  BO3ZHHUKAIOT TNPU  PA3JIMYHOM  PACIOJIOKEHHEM  3aMECTUTENIEH Y
HEHACBIIICHHBIX aTOMOB YIJIEpOJa OTHOCHUTEIBHO IUIOCKOCTH JBOMHOM CBSI3H.
['eomeTpuyecKkyr0 U30MEpUI0 MOXKHO HAOMIOAATh y LMKIOAJIKAHOB MPHU HAJUYUU B
IIMKJIC HECKOJIbKUX 3aMECTHTENICH y Pa3JIMYHbIX aTOMOB yriepona [1; 8; 11].

Jliis otBeTa Ha msAThIA Boripoc (41-50) npex e Bcero HeoOX0AMMO pa3o0paThes
B KiIaccu(UKalMM aMUHOKHCIOT B 3aBUCUMOCTH OT KOJMYECTBA AaMHHO- U
KapOOKCHJIBHBIX TPYII M HMX B3aWMHOTO pACIHOJIOKEHHUS, a TakKe OT MPUPOJIbI
YIIEBOAOPOIHOTO PAUKalia, BHIyUUTh HOMEHKIATYPY, (PU3NKO-XUMHUYECKHUE CBOMCTBA
amuHokwucior [1; 4; 6; 7; 11].

OtBetsl Ha miectoi Bonpoc (51-60) maroTcs mociie u3ydeHus: TeMbl «besKn.
HeoOxomumo 3HaTh, YTO MeNTUIHAS CBSI3b 00pa3zyeTcs, T.. MEPBUYHONU CTPYKTYpPHI
OE€JIKOB, TOJIBKO 3a CYET O- aAMMHO U O.-KapOOKCUiIbHOMU rpy1il. Eciu oHu HaxoasaTes B
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OOKOBBIX paJuKajaX, TO Y4YacTBYIOT B OOpa30BaHUU COJIEBOM, aMHUIHON CBs3el
BTOPUYHOM U TPETHUUHON CTPyKTyp OenkoB. CielyeT He TOJbKO Ha3BaTh, HO U
N300pa3uTh XMMUYECKUE CBSI3U, KOTOpPBIE MOTYT OOpa30BBIBATH (PYHKIIMOHAIbHBIE
IpyNmbl 3aIaHHBIX aMUHOKHUCIOT B CTPyKType OenkoB. Heobxoaumo 3HATh, 4TO
M303JIEKTpUYECKasi TOUKa 3aJJaHHOTO TETPaIenTHaa, Kak 1 JIo0oro 0eaKa, 3aBUCUT OT
CTPOCHHSI aMHHOKHCIIOT, BXOJSIINX B €ro coctas [6; 7; 8].

OtBer Ha ceabpmoii Bompoc (61-70) moikeH BKIIOYaTh (POPMYIIBI CTPOCHHUS
3a/IaHHBIX YIJIEBOJOB (IIPOEKUMOHHBIE M NepcheKkTuBHbIE). Clieqyer 3HaTh, YTO
MOHOCaXapuAbl ¥ BOCCTAaHABIMBAIOIINE JUCAXapHUIbl CIIOCOOHBI K TAyTOMEPHH, T. €.
CYLIECTBYIOT B BHJI€ HECKOJIBKUX TAyTOMEPHBIX (JOPM B BOAHBIX pacTBopax [l; 2; 4;
6], uHTEepHET-pECypC.

[Tpu onucaHuyM XMMUYECKUX CBOMCTB 3aJJaHHBIX YIJIEBOJOB HYKHO M300pa3UTh
UX B TOM TayTOMEpHOU opMe, B KaKOM OHU OyAyT BCTyHaTh B Ty WM HHYIO PEAKLIUIO.

Jlns otBeta Ha BocbkMo# Bonpoc (71-80) HeoOXoaumo pa3o0paTbesi B CTPOEHUU
rOMO- U rereponosrcaxapuaos. Ciieryer Ha3BaTh KaXA0€ U3 SJIEMEHTAPHbBIX 3BEHbBEB,
a TaKk)Ke MPaBUIBHO M300pa3uTh CBSI3b MEXKIY AJIEMEHTAapHBIMHU 3BEHBSIMH, YKa3aTb
MOJICKYJIsIpHYO Maccy [1; 6; 7; 8; 9], unTepHeT-pecypc.

Jns orBera Ha AeBATbid Bompoc (81-90) HyXHO 3HATh, YTO MNPUPOJHBIE
KUPBl — 3TO CMECh CMEIIAHHBIX TPHUALMITIUIEPUHOB, B COCTaB KOTOPBIX BXOJMST
pa3HOOOpa3Hble, B OCHOBHOM, BBICOKOMOJIEKYJISIPHBIE JKHUpHBIE KUCIOTHL. [lpu
HAIlMCAHWUU CXEMBbI TMIPOJIN3a 3aIaHHBIX TPUALWITJIMIIEPUHOB CIIEYET NIOKa3aTh BCE
CTaJAWM THJIPOJIM3a M HAIMCAaTh BCE MPOAYKTHI peakuuu. s ommcaHusi mpouecca
TUApPOJIM3a HEOOXOIMMO TPEBAPUTEIBLHO O3HAKOMHUTBCA C  METOJUYECKHUMHU
yKazaHusIMH 1o TeMe «Jlumunap»y B peliennn 3agaud JTOJKHBI OBITH ONUCAHBI
HPOIIECCHI THIPOJIN3a U OKUCICHUS 33JJaHHOTO TpHanuirpuiepuna [6; 7; 8].

B otBere Ha necathiil Bonpoc (91-100) qomxHbI ObITh HATUCAHBI CTPYKTYPHBIE
(GopMyITBI 3aIaHHBIX JTUIHIOB, yKa3aHbI BCe CBs3M [6; 8].
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12. bonoTo, B. M. HoMeHKnaTypa OpraHMu4eCKUX COEANHEHNN [ DIIEKTPOHHBIM

pecypc]: yue6. mocooue / B. M. bonotos, E. B. Komapoga, I1. H.
CaBBuH; MuHuctepcTBO 00pazoBaHus U Hayku P, BopoHexxckuii rocy1apCTBEHHBIN
YHUBEPCHUTET  WHXKEHEPHBIX  TexHojoruil. —  Boponex:  BopoHexckwuit
roCyJapCTBEHHBI YHHBEPCUTET WHKEHEpHbIX TexHojoru, 2018. — 97 c. (OBC

«YHUBEPCUTETCKasE OMOJIMOTEKA OHJIANH)).

13. Opranuueckas Xumus [DJIEKTPOHHBIA pecypc]: TPaKTUKYyM / COCT.
H. A. Kycakuna, T. . bokoga, I'. I1. FOcynoBa, M. C. Yepemuc. — HoBocubupck:
HoBocubupckuii rocynapcTBeHHbIM arpapHbiii yHuBepcuteT, 2012. — 84c. (ObC
«YHUBEPCUTETCKasE OMOJIMOTEKA OHIIANH)).
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MMPUIIOKEHUSA
Hpunoxenne 1

KonTpoabHble 3a1aHus

1-10

JIns 3a1aHHBIX YTIEBOIOPOJIOB:

1. HazoBure 10 COBPEMEHHOW MEXIYHAPOAHOW W  palMOHAJIBHOU
HOMEHKJIAType YKa3aHHbIE yIIeBOJIOPOIbI (a, O, B, [I, T'), @ TAKKE KJIACChI, K KOTOPBIM
OHH OTHOCSITCS.

2. Hanumure ¢opMyily 1 Ha3BaHHE OJHOTO BTOPHUYHOTO pajuKaia Ha OCHOBE
NepBOro (a) COeNMHEHMUS.

3. Hanumure ¢popMyJIibl CTPYKTYPHBIX H30MEPOB BTOPOTO (0) COETUHEHUS.

4. Hamumure ¢opMmynsl ABYyX OJMKaWIIMX TOMOJOTOB TPETHEro (B)
COCJIMHEHHS.

5. Omnpenenurte BaJEHTHBIE COCTOSHHS AaTOMOB YIVIEpOAA M  BEJIMYUHBI
BAJICHTHBIX YIJIOB B IVIaBHOM LIEMH BTOPOro (0) U TpeThero (B) COeAUHEHUM.

6. Jlns Tperbero coeauHeHUs (B) HAMUIIMTE CHOCOOBI MOJMY4YEHUS
(JtabopatopHble), XMMHUYECKHE CBOMCTBA (IO OJAHOMY MPUMEPY Ha KaXKIbI THII
peakiun).

1 a) CHs-CH-CHz-ClH-CHs ; 6) CH=CH-CH,-CH-CH; ; B) CHEC-CHz-CliH-Cle;
| | |

CH,  CHs CH, CHj, CH3CH,

| | |

CH, CHs CHs
)1) CH3 ; F) CH2 :CH'CH:CH2

CH,-CHj

2. 3)CH,-CH-CH,-CH-CH; : 6) CH=C-CH,-CH,-CH; ; B) CHEC-(liH-CHz-(in ;
C|H3 lCH3 (|3H3 clstcle3 CH, CH,
C|JH3 C|3H3 C|H3
) CH,=C-CH=CH,
,

r) CHs ;

CH;
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3. ) CH,-CH-CH,-CH-CHj ; 6) C|3H=(|3-CH2-CH2-CH3 ) CHj,

R | |

I
CH3 CH3 CH3

r) HsC\ 1) CH3-CH=CH-CH=CH-CH,-CH
CH- cH3

CHj
4) a) C|H2-CH2-CH2-C|:H-CH3; 6) CH=C-CH, : P CHEC_CHZ_CIH _
| | ’
CHg CH3 CHzCHg CH3
I
X CH3
! 1) CH,=CH-CH=CH-CH,
" CH,
5) a) ?H3 6)CI:H:C_CH2_CH3 : B) ?H:g
CH3'C'CH2'(€H'CH3 ; CH2 (|:H3 CHEC‘CH'CH2€H3

I
CH,

CH3 3
) GHs
@ 1) CH,=CH-CH=CH,
CH,

. I
6) a) CH3-(|3H-CH2-C|H-CH3’ 0) CH=CH-CH,-CH,-CH; ; B) CH=C-C-CH; ;
I I
CH;  CHs CH, CHy,-CH,-CH

CH,-CH,-CH, CHs
1) CH3-CH=CH-CH=CH-CH,-CHj
> CH,
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CH
7o) e 6) CH=C-CH,-CHj ) |
-C-CH.-CH- : | CH=C-C-CH,- CH;
CHs cI CH, C|:H CHs ' Gy ch, I
CH I CHs
CH3 3 CH3
r) CHs CHg
= |
: 1) CH,=C-C=CH,
|
\ CH3
CH
8) a) CHs 0) CH=C-CH,-CH;  B) 3

|
| CH=C-C-CH,- CH; ;
CH3-C-CH2-C|2H-CH3 ; CHCH CH; ; |

| CH,
CH,-CH,4 CH, |
CH,
r) CH,-CH; A1) CH,=CH-CH=CH,
H,-CHs
9) a) CHs 6) CH=C|:—CH2-CH3 B) TEC'CHZ'CHIS
|
CH3-C-CH,-CH-CHj; ; CHs-cH ©Hs CH3'C|IH ;
CH3 CHZ—CHS CH3 CH3
r) CH3 I[) C\H3
S : CH,=C-C=CH-CH;
| Ex,
= CH,-CHj,
CH
H 3
10) a) |C 3 6)CH=C-CH; B I
) CH=C-C-CH, :
CH3-C-CH,-CH, ; | 3
3 e CH3-CH CHj (I:H
CHz'CHg | | 2
CH,
r) CH,-CHs CHs

1) CH,=CH-CH=CH,

CHj

11-20
Hanummre ctpykTypHbie (GOpMYIBI IS 3aJaHHBIX coeauHeHui. Onpenenure,

KaKue M3 HUX HE CYIIECTBYIOT (HEYCTOWYHMBBI), BO UTO MEPEXOJAT; PEarupyroT C
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NaOH, Cu(OH),, FeCls, ¢ Ttpyanom oxucnsiorcs. s OZHOATOMHOIO CIHPTa,
IPUCYTCTBYIOIIETO B KaKIOM 3aJaHUH, HAIUIIUTE PEAKIUU AIKAIMPOBAHUS |

alWIMPOBAHUS.
11. HM3onponuioBbli COUPT

12. TlponuioBslii criupT
13. TIIpomanon-1
14. TIporneHWIOBBINA CIIUPT
15. DOtunkapOuHON
16. TpumerunkapOuHON
17. BtopOyTUIOBBINA CIIUPT
18. IIponuyieHrIMKOIb
19. M300yTHI0BBINA CIUPT
20.  DTWICHTIMKOJb

21-30

pe30pLuH
o-MeTHI(HEHOT
pe3opuuH
OCH3WIOBBIN CIIUPT
o-
METUITHIPOXUHOH
deno
UPOKATEXHUH
IUPOTrajuIoN
TUAPOXHUHOH
MeTtmirnIpoXuHOH

W30IIPOIICHWIOBBIN CITHPT.
MPOITAHINO0-2,2.
nponanauoi 1,1.
TJIMLEPUH.
TPUMETHUIICHTJIUKOJIb.

BUHWJIOBBIM CIUPT.
Oyranuen-1,3-om 2.
JumMeTUII THIIKapOUHOI.
nponantpuoin-1,1,1.
JluMeTniakapOuHOI.

OHpCIIeJII/ITC, K KaKMM KJIaCcCaM OTHOCATCA 3aJaHHBIC COCIMHCHMN:I, ,I[aﬁTe M
Ha3BaHHWA, HAIIMIOIHUTC PCAKINN UX ITIOJTYYCHHUA (I/I3 Kap6OHHJII>HBIX COCHHHCHHﬁ).

21. C6I—[3—COOH

22. CH 3~ CHz—COOH

23. cH ,— COOH

CH2— COOH

24, CH4—CH,—COOH

25.

CHB—CHZ—CHZ—COOH
26 €} 7Hae—COOH
27. CH5;—CH— CH,—COOH

2
|

CH3

CH3—

C gHsCH—N— OH
OH

CH3—C—0—CyHs
CH,

CHg—CH—CH—C

OC yH5

CH3—C—0—C

|
CHg

CHg—CH=N—NH—NH,

CHg— C—=N—NH—CgHg
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CH3

CH;—CH—O—C,Hsg

3
OH
C|I|
CHg—C—CHj
ClI
C6H5CH=N— NH2

CH4— CH—OH
CN

He  CHg—CH,CHCI2

2

CH4~ CHy— OH

|

OH

3



CN

28. |OCZH5 |

C,5H3,—COOH CH3—CH—O—C,Hg CH3—C|: —CHg

OH
29. OH C”) SOgNa
I I
CHz—CH=—CH— COOH CHz—CH—CH;—C—H CH3z—CH—OH

30. C|:H3 ﬁ) S|03Na

CegHg—CHs—COOH CHz3—C=CH—C—CHg CH3—(|:—CH3

31-40 OH

Jns  yka3aHHBIX COCIWHEHHH HamuImuTe (QOPMYNIBI IPOCTPAHCTBEHHBIX
M30MEPOB (YUYECTh BCE BU/IbI JaHHOUM n3oMepun). HazoBuTe ux.

31. 2,3-mubpomOyTaH, 2, S—IUMETHUITENITCH-3.

32. 2,3,4,5—-TeTparuipoKCUIIeHTaHalb, 4-METHJI-TeKCEH-2

33. 1,3-nu6pomOyTaH, MEHTEH-2.

34. sl6nounas kuciora, 1,3 TUXIOPIUKIONEHTAaH

35. byranauon-2,3, ¢pymapoBas KucioTa

36. Jleiinmn, Oytamuen-1,3.

37. N3oneiinuHx, 2,3-guMeTunoytaaueH-1,3.

38. Ilenranauon-2,3, OyTeH-2.

39. 2-aMmuHO-3-THIPOKCUMACISIHAS KACIOTA, 1,3-TuXIopuKiIo0yTaH.

40. 2,3-nmuruapoKcuMacisiHas KUCIIoTa, 3-METHUITeKCeH-3.

41-50

JIns 3alaHHBIX aMHUHOKHCIIOT HAIUIIATE YPAaBHEHHS JUCCOIMAIIUNA B BOIHOM
pacTBOpE, COCTOSIHMS WOHM3AIMU B CUJIBHO KHUCJIOW M CHUJIBHO IIEJIOYHOM cpenax;
OTIPENICNIUTE, B KaKOM cpejie HaXOIATCS UX U30JICKTPUUYECKUE TOUKU; JJIsl IEPBOM U3
Hux Harmmute ypaBHenue peaknuu ¢ HCIl, KOH, HNO,, CH30H.

41. Tpuntodan, acmaparuHoBasi KUCIIOTA.

42. BamuH, N-aMMHOOEH30MHAs KMCJIOTA.

43, JlevinuH, 2,4-1naMUHOIICHTAHOBAs KUCJIOTA.

44. I'nuuuH, acriaparuH.

45. AnanuH, M-aMUHOOEH30JICYIb()OKHUCIIOTA.

46. AcnaparuHoBasi KUCJI0Ta, OPHUTHH.

47. CepuH, [} - aMHUHOMACTSTHASL KHCJIOTA.

48. Tupo3uH, aHTpaHWIOBAsA KUCIIOTA.

49. lN'uctuaux, o-,B- TMaMuHOMACIsTHAS KUCTIOTA.

50. ITponuH, riayTaMMHOBAsT KUCIIOTA.

51-60
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Hanumure dopmyny TeTpanenTuaa, COCTOSIIEr0 W3 YEThIpeX 3aJaHHBIX
amuHokucnot. Kakue cBsizu B CTpykType Oenka MOryT 0Opa3oBBIBaTh OCTATKU ITHX
aMHUHOKHUCJIOT? B Kakoil cpene HaXOAUTCS M303JIEKTpUYECKas TOYKa TeTpanentuaa?
Kakoii 3apsiq ¥MeeT ero MoH B CHUJIBHO IIeno4Hoi cpeae? M3o0pasute cocTosiHue
WMOHU3AIMU TETPaIeNTHIa B CUIILHO KUCIION Cpejie.

51. Mer - Tpe - 113 - TIIy.

52. JIu3 - apr - peH - Ba.

53. Bax - Tpu - acm - uuc.

54.'ny - Tpe - apr - nek.

55. U30 - ana - apr - TpH.

56. Tup - Ban - nu3 - cep.

57. Apr - nu3 - acn - npo.

58. Bam - mer - acn - roy.

59. Jleii - nmu3 - muc - Tpe.

60. Tpe - apr - meT - 11u3.

61-70

Hanummure ¢opMynbl CcTpoeHUs: 3aJaHHBIX yriaeBoaoB. K kakomy Tumy
VIJIEBOJOB OHM OTHOcATCA? KpaTko omummure uX (PU3NKO-XMMHUYECKHE CBOMICTBA
(pacTBOPUMOCTh, BKYC, CIOCOOHOCTh K THAPOJIW3Y U TayTOMEPHUHU, PEaKIHUU
OKHUCJIEeHUS, MOHO(OoCchHOpIITHpPOBaHUS SISl MOHOCAXapUJIOB).

61. Kcuno3sa, pyTuHo3sa.

62. ManHo3a, IIeJUTI0/1034.

63. Dputpo3a, caxaposa.

64. I'moxo3a, 11em1001o03a.

65. dpykTO3a, MUKO3A.

66. ApabuHo3a, JTaKTO3a.

67. Jlezokcupub03a, N130MajibToO3a.

68. Pubo3a, Tperano3sa.

69. I'a;makTo3a, MaJbTO3a.

70. Pubyno3sa, ammiosa.

71-80

Hamummre  QopMysnasl  CTpoeHHs  DJIEMEHTApHBIX  3BEHBEB  3aJJaHHBIX
nonucaxapusioB. Hazopute ux. OxapakTepuszyiTe HaX0XKICHUE B MPUPOJIE 3aJaHHbIX
noymmcaxapuaoB. KpaTko oxapakTepusyiTe HX XUMHUYECKUE CBOMCTBA (CTIOCOOHOCTD K
TUAPOIIU3Y, PEAKIIUU ATKWIUPOBAHUS U allUJIUPOBAHUSA).

71. Kpaxmaun.

72. KappareHaHsil.

73. Llenarono3a.

74. XOoHAPOUTUHCYIb(ATHI.

75. I'mukoreH.
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76. I'nannypoHoBasi KUCJIOTA.

7°7. XUTHH.

78. IlexTUHOBBIE BEIIECTBA.

79. Arap-arap.

80. nynuH.

81-90

Hanumure cTpykTypHbie (GOpMYIbl 3aJaHHBIX TpUAMITIUIEpPUHOB. KpaTko
OTHINUTE UX (PU3NKO-XUMUIECKHE CBOMCTBA (arperaTHoe COCTOSIHNE, PACTBOPUMOCTH,
CIOCOOBI TUAPOIN3a, IPOLECC TPOTOPKAHUS).

81. a-apaxuHO-[-TEeMHOOHO-0'-CTeapHH.

82. 0-MaabMUTO-[-IMHOJIE0-0'-OJICHH.

83. 0-MUPUCTUHO--apaxuA0HO-0'-TTaIbLMUTHH.

84. a-011€0-B-THMHOIEHO-0'-MUPUCTHUH.

85. a-MupucTo-f-01e0-0'-NaTbMUTHH.

86. 0-MagbMUTO-[3-11epBOHO-0.'-TUHOJIUH 1.

87. a-011€0-B-apaxu0HO-0'-TTATbMUTOOHH.

88. a-cTeapo-f-IMHOIEHO-0'-MUPUCTHH.

89. a-oeo-B-11epBoOHO-0'-apaXHH.

90. a-muHOJIEHO-B-KITYyITaHOIOHO-0'-CTEAPHH.

91-100

Hanumure cTpykTypHbie (GOpMYNbl 3alaHHBIX JUNHUA0B. Eciu Ha3zBaHus
KUPHBIX KHUCIOT HE YKa3aHbl, HAMUIINTE HEOOXOJMMOE KOJIMYECTBO OCTAaTKOB
Pa3UYHBIX KUCIIOT, BXOSIIUX B COCTAB MPUPOJHBIX JIUMUI0B. Ha mpumepe peakiuu
TUAPOU3a O0OBICHUTE UX CTPOCHUE.

91. a) Jlemutun 0) XonecrepuanaibMUTaT

92. a) Cepundocharua 0) ['muxoxoneBast kucmora

93. a) Kapauonunun 0) JluzonenuTuH

94. a) Amnerambdocharun 0) Llepebpozun

95. a) XozxectepuianaabMUTAT 0) Uno3zurdocdartua

96. a) Cnepmarner 0) 'anrnmosun

97. a) TaypoxoieBas KHCJIOTa 0) Kedanun

98. a) ®ocharmarIxoauH 0) ['mukoauTOoXO0EBast KUCIIOTa

99. a) [luenunsIif BOCK 0) Cynbshonunua

100. a) DocdarugHas KucIOTa 0) Chunromuenux
JK3aMeHALMOHHbIE BONPOCHI
1. Teopuss ~ XMMHYECKOTO  CTPOCHHSI  OPraHMYECKUX  COCAUHECHUU

A. M. Bytnepoga.
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2. Tunbsl xuMHuYecKuX cBsizeil. IIpupoma KOBaJIGHTHOM CBSI3U. DJIEKTPOHHOE
CTPOEHHE CBSA3EH: 8- U T-CBA3M; Sp°-, Sp>-, Sp-rubpuan3amys. JJOHOPHO-aKIENTOPHAS
CBs13b. BostiopoaHas CBs3b.

3. B3aumHoe BIusSHUE aTOMOB B MOJICKYJIE (MHIYKTUBHBIA U ME30OMEPHBIN d(-
dekr). CTpykTypHas UM  TNPOCTpPAHTCTBeHHass  u3omepusa. llonstue o
KOH(OPMAIMOHHBIX U3MEHEHHUSX.

4. Knaccudukaius peakiuii OpraHn4ecKux COeAMHEHUI TI0 HaPaBIICHUIO U Me-
XxaHu3My. Peakuuu 3amelieHus, TpUCOeAMHEHNS, OTILIEIUICHNS, MOJIEKYJISIPHBIE Tepe-
TPYIIIAPOBKU U T. 1.

5. Ankanbl. Ctpoenue. CiocoObl MoMydyeHUs. XUMUYECKUE CBOMCTBA aJIKAHOB.
[Ipumenenue.

6. Aukensl. Ctpoenue. CnocoObl TMONy4YeHHs. XUMUYECKHE CBOMCTBA.
[Ipnmenenue.

7. Anxunbl. Ctpoenue. CiocoObl NOTyYEHHUsl. XMMUYECKUE CBOICTBA.

8. ANIKaIMEeHBI. YTIIEBOAOPO/IbI C CONPSYKEHHBIMU JIBOMHBIMU CBSA3SMU: H30IIPEH,
nuBUHUI, XxJyoprpeH. Ilpupona conpsbkenus. Ilomyuenme. Xumudeckue CBOWCTBA
JMEHOB C COINPSKEHHBIMHU JIBOWHBIMU CBA3SMU. [IOHSATHE O BBICOKOMOJIEKYJISPHBIX
COEIMHEHMSIX, O HATYPAJIbHOM U CUHTETUYECKOM Kayuykax. [I[pumenenue.

9. [uxmoankanel. ['umore3a  Hampsokenust  baitepa.  CoBpeMmeHHBIC
OpeACTaBleHUus] 00 YCTOWYMBOCTM O CTPOCHHHM WU YCTOWYMBOCTH LUKJIOAJIKAHOB.
CBoiicTBa IMKIIOATKAHOB.

10. Onnosnepusie apensl. benzon. Tonyon. Keunonsl. Ctupoin. Ilonstue 06
apOMAaTHYECKOM CTPYKTYpE KAaK UHMKIMYECKOW TUIOCKOM COIPSIKEHHOW CHCTEME.
[Tonydyenne. XuUMHUUYECKHE CBOWCTBA apOMAaTUYECKHX YriaeBoaoponoB. IIpasuiia
3aMelieHrs B OCH30JIbHOM siIpe.

11. TamorenompousBogubie. [lomydyenume. Xumumyeckue cBouMcTBa. Peakumm
HYKJIEO(UIBHOTO 3aMEIICHHs rajoreHa Ha TUAPOKCUIIBHYIO TPYINY, alKOKCUIIbHYIO,
HUTPO-, AMHHO-, HUTPUJIBHYIO B JPYTHE TPYIITEL. MeXaHu3MBbI peakiuii SNy u Sny.

12. TwunpokcucoemuHeHUss W HX Tpou3BojHbIE. OIHOATOMHBIE CIUPTHI,
(ammkanombl). CriocoObl oNTyueHust. XUMUUYECKHE CBOMCTBA CIUPTOB. HeHackimeHHbIe
cnupThl. [IpyunHBl HEYCTOMYMBOCTH BUHUJIOBOTO CHHpTA. J[ByXaTOMHBIE CITUPTHI
(muonet  wim  raukonu). Ilomydyenwe. (OCOOEHHOCTM XUMHUYECKHUX  CBOMCTB.
Tpexaromuble  conuptbl: [nmnepud.  [lomydenwe.  XuUMHYECKHE  CBOMCTBA.
Apomatuueckue cnuptbl. [lonyuenue, cBorictBa. [Ipumenenue.

13. ®enonsl u HadTobl. [lonyyenne. XumMuueckue CBOMCTBA.

14. JIsyxaromusie (enounbl. [lupokaTexuH, pe3opuuH, THIPOXUHOH. CTpoeHue.
[Tonyuenne. CBoiCTBaA.

15. IIpocteie adupsl. Ctpoenue. [Tonydenune. XuMmuueckrue CBOMCTBA.

16. Oxcocoeaunenus. CrtpoeHne kapOOHWIbHOM Tpymmbl. [lomyuenue
aNbJIETUZOB M KETOHOB. XuUMHUYeckue cBoilcTBa. OOmmias xapakrepuctuka. Peakimu
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HykjieodunsHOro npucoeanHenus. OdpazoBanue areranei u noiayaueraiei. Peakuuu
3aMeIleHus KapOOHWJIIBHOTO KHCIopojaa. BoccraHoBieHue aibAETrHAOB U KETOHOB.
OxucieHne anpIeruaioB M KeToHOB. benzanpaerun. IloHAatne o HenmpenelbHBIX
aNbJIETUAAX U KETOHaX. AKPOJICHH.

17. KapOoHOBBIE KHCIOTHI U WX Mpou3BOAHbIE. CrIOCOOBI MOMy4YeHHUs! KUCIIOT.
XVUMUYECKUE CBOWCTBA; OCH30WHAs, aKpWJIOBasi KUCIOTHI, UX 3(DUPBI U HUTPHUIIBI,
METO/IbI TTOJIYYEHUS U IPUMEHEHUE.

["amoren3amerniennbie KUCIOTH. MHIyKTUBHBIN 3P dEKT 1 CHTa KUCIIOT.

Beicomme  kupHble  KUACHOTBL.  OTHENbHBIE  MPEACTABUTENM  KUCJOT:
MHPHUCTUHOBAsI, TaJJbMUTUHOBAsI, CTEAPUHOBAS, APAXUHOBAsA, OJICMHOBAs, JINHOJIEBAS,
JIMHOJIEHOBAS, apaxuJ0HOBas, KJIyTIaHOZIOHOBAA, DIKO3aIIEHTaCHOBAA,
JIOKO3areKCacHoBasi KUCIIOThI, CTPOCHHUE, CBOMCTBA.

18.  JIByxocHOBHbIE  KHCJIOTHL. [lomydyenwe. XuMuuyeckue  CBOMCTBA.
[Ipumenenue.

19. Anudarnueckue rugpokuciotsl. [lomyuenune. XuMudyeckue cBoiCTBa

20. OnTuueckass akTUBHOCTh OPraHUYECKUX COEAMHEHHHA. ACHMMETPUYECKUI
atoM yriepoga. OnNTHYECKHWEe aHTUIONbI (IHAHTUOMEpHI), paleMarbl. 3aBUCUMOCTb
Yucla ONTHYECKHX HM30MEPOB OT YHCIA ACHMMETPUYECKHX AaTOMOB YIJepoJaa B
Mosekyne. CTepeon3oMepus BEIIECTB C HECKOJIBKUMU aCUMMETPUYECKHMHU aTOMaMU
yriepoaa. Jlnactepeonsomepsl.

21. Amunsl. Ctpoenune. Knaccuduxarus. [lonyuenue.. Xumuueckue CBOMCTBA.

22. Jluamuubl. ['eKcaMEeTHUIEHIMAMUH, TOJIYYEHUE U MPUMEHECHUE [JId
nonydenuss BMC. buyper.

23. I[TousTHe 0 AMa30- 1 a30COEeTMHEHUSX.

24. AmunHokucnoTel. Onpenenenue. CTpoeHue TPUPOIHBIX O- AMUHOKHUCIIOT.
Knaccudukanusa. Ilomydyenne. @DPUBHKO-XMMUYECKHUE CBOWCTBA. XapaKTepHBIE
CBOICTBA NPHUPOAHBIX AMHUHOKHCIOT: 0Opa3oBaHHWE TMENTUIOB, PpEAKLIMS C
HUHTHJIPUHOM, PEAKIMU C Y4aCTUEM pPaJUKaIoOB (LIBETHBIC PEAKIMH, 0Opa30BaHHE
CBsI3eH B CTpyKType Oenka). AMMUHOKUCIIOTHI, BXOASIIME B COCTaB OEJIKOB: TJIUIIMH,
aJIaHWH, BaJWH, JICUIMH, U30JICULINH, CEpUN, TPEOHUH, METUOHHH, apTUHUH, JU3HH,
TUCTUAMH, (PEHUITAIAHWH, TUPO3UH, TPUNITO(DAH, TPOJIUH, OKCUIIPOINH, TITyTaMUHOBAS
Y acniaparvuHOBasi KUCJIOTBHI.

25. T'ereponmknueckue coenuuenust Onpenenenve. Kinaccudukamus mo yuciy
3BE€HBEB B ILMKJIE, MPUPOJE U YHUCIY IeTepoaToMOB. ApomMaTHYHOCTh. KucaoTHO-
OCHOBHBIE CBOMCTBA.

26. IlaTnuneHHble TeTepOLMKINYECKUEe coequHenus1, GypaH, THodeH, TUPPOJL.
Crtpoenre U B3auMMHbIE TpeBpaileHus (ypana, Tmopena u nupposa. [lomydyenue.
XHUMHYECKHUE CBOMCTBA.

27. Ilupuaun. Ctpoenue. [lomyuenne. OcoOEHHOCTH XUMUYECKIX CBOMCTB.
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28. IloHATHE O MIECTUWICHHBIX TETEPOLMKINYECKUX COCOUHEHMSIX C JABYMS
rerepoaroMami. [ lupuMuauH, NMPUMHINHOBBIE OCHOBAHUS: Ypaluyl, TAMUH, [IUTO3UH.

29. IloHsATHE O HYKJIEO3UIaX, HYKJIEOTUAaX U HYKJIEMHOBBIX KHCIIOTaX.

30. YrneBoasr Omnpenenenne. Kimaccudukanus. [IpocTteie (MOHOCAxXapuabl) H
CJIOKHBIE (OJIMrOCaxapubl, MOJIUCAXAPUIbI) YIIIEBOIBI.

31. Monocaxapuasl. Knaccudukanus. Crpoenne moHocaxapuaoB. CrocoObl
MOJIYYEHUSI MOHOCAXapU1I0B. XUMUYECKHE CBOMCTBA.

32. Onurocaxapu/ibl (mucaxapuipl). HeBoccranapnuBaroiue u
BOCCTaHaBJIMBarOIIMeE aucaxapuibl. CTpoeHHe, CBOMCTBA.

33. [Ilomucaxapunpel. ['omonosmcaxapuabl, COCTaB, CTPOCHHE, CBOMCTBA,
3HaueHue. ['eTeporonncaxapuipl, COCTaB, CTPOCHUE, 3HAUYCHHUE.

34. Jlununer Onpexnenenue. Knaccudukanus: HeUTpaabHbIC KUPHI U TUTIOUIBI.
Helitpanbhble xupsbl (Tpuanuiriauiepunsl). Onpenenenue. CtpoeHre. XUMHUECKHUE
CBOWCTBA KUPOB.

35. Jlunouasl. Knaccuduxarus.

®ocpommmuael. CtpoeHue. Jlokanuszanus B KJIeTKaxX M TKaHAX, OMOIOrHYecKas
pOJIb.

['mukomunuael. Ctpoenue. Pacnpoctpanenue, Ononorudeckas pob.

Crepunsl u crepubl. CTpoeHue, OMoIorudeckas possb.

Bocku: criepmaner, naHoauH, myenuHbli Bock. Ctpoenue. Pacnipocrpanenue,
Ouonoruyeckas pob.

36. benku. Onpenenenue. OO1Ias XxapaKTepUCTUKA, PACIIPOCTPAHEHUE B IPUPO/IE
u Ouojorunyeckasi pojb 0enxoB. CoBpeMEHHbIE MPEICTABICHUS O CTPOCHUU OETKOB..
XVMMUYECKHE CBSI3U, BCTpEUAIOIIMECs B MOJIeKyJax OenkoB. [loHsATHE O TEpBUYHOM,
BTOPUYHOU, TPETUYHOUN U YETBEPTUUHOM CTPYKType Oelka.

DuU3NKO-XMMUYECKHE CBOMCTBA OeiKOB. beaku kak monamanekTpoiuTtsl. M3o-
AJNIEKTpUUYECKasi TOYKa. BiMsHME HAa pacTBOPUMOCTH OEJIKOB UX aMHUHOKHUCIOTHOIO
cocraBa, pH, Hamuuus ->NEeKTpPOIUTOB, TemiepaTypbl. JleHarypauus. CrocoObl
ruaposn3a oernka.
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JlokasbHBIN 2JIEKTPOHE TOIMYECKUN MAaTEPHAIT

["anuna EroposHa Crenannosa
Haranps [TaBnoBra Hedenosa
bopuc IOpreBru BopoTHHKOB

OPTTAHUYECKAA XUMUA

Penakrop E. bunko

Vu.-u3n. 1. 5,3. Ieu. 1. 4,6

®enepanbHOE rOCYAAPCTBEHHOE
010/KETHOE 00pa30BaTEIHLHOE YUPEIKIECHUE BBICIIETO 00pa30BaHMS
«KannHuHrpaackuil rocy1apcTBEHHbIN TEXHUYECKUM YHUBEPCUTET,
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236022, Kanuaunrpana, CoBeTCKUM MPOCHEKT, |
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