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MHNOACHUTEJBHASA 3AIINCKA

«Opranuyeckas XuMus» — YydyeOHas JUCHUIUIMHA XHMHYECKOTO MOJIYJIs,
cojieprKallias CUCTeMaTU3MPOBAHHBIC HAyYHbIC 3HaHUS 00 OPraHMYECKUX BEIIECTBAX, UX
CTPOEHHH, CBOMCTBAX, METOAAX CUHTE3a U UACHTU(DUKAITUH.

[Ipumepnas yueOHasi mporpamMma 1o y4deOHoW aucuuiuinHe «OpraHudeckas
XUMHUSI»  pa3paboTaHa B COOTBETCTBHM € 0OOpa3oBaTelIbHBIM  CTaHIAPTOM
CHenuaibHOrO  BEICHIETO  oOpaszoBanmst 1o  crnenuanbHocTn  7-07-0912-01
«Dapmanus», YTBEPKICHHBIM U BBEJICHHBIM B JICHCTBUE MOCTAHOBJIECHUEM
MunncrepctBa  obpazoBanusi  Pecny6muku  bemapyce u  MunuctepcTBa
3npaBooxpaHeHus: Pecny6muku bemapycs ot 01.09.2023 Ne 302/127; npumMepHBIM
y4eOHbIM IJIaHOM o CHEUAIBHOCTU 7-07-0912-01 «Dapmanuys»
(peructparmonnsiii Ne 7-07-09-007/mp.), yTBEpKaeHHBIM 3amecTuTeeM MUHHUCTpa
3npaBooxpaHeHus: PecnyOonuku benapycs 17.01.2023, mnepBbIM 3amecTUTENIEM
Munuctpa o6pazoBanus Pecyomuku benapyces 30.01.2023.

Lenp yueOHoOM mucuuiuiHbl «Opranuyueckas Xumus» — (popMupoBaHue 6a30Boi
npo(ecCHOHAIHON ~ KOMIIETEHIIMM  JUIi  pELIeHus  337a4  NpoeCcCHOHAIBHOM
JIEATENIbHOCTH HAa OCHOBE HAyYHBIX 3HAHUM 00 OpraHMUYECKUX BEIIECTBAX M COBPEMEHHBIX
METO/IaX UX UCCIIE0OBAHUSL.

3amaun y4eOHOM TuCUIUIMHBI «OpraHruyecKast XUMUsD» COCTOSIT B (DOPMUPOBAHUU
y CTyIEHTOB HAay4HbIX 3HAaHUA O CTPOCHUM, KIacCU(UKAMKM M HOMEHKJIAType
OpPraHMYEeCKHX COCIUHEHMH; METOAAX WCCIIEOBAaHUs OPraHMYeCKHX COEIUHEHUM;
CBOMCTBaxX M pEakIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCAMHEHH, B TOM YHCIE TEX,
KOTOPBIE BBIMOJHSIOT B OPraHU3Me YeJIOBEKA ONpeieieHHbIE Onoornyeckue (PyHKIMU U
(MM) TPUMEHSIOTCS KaK JIEKApPCTBEHHBIE CPENICTBA; METO/AAX IUIAHUPOBAHUS M
BBITIOJIHEHUSI HAYYHOTO AKCIIEPUMEHTA Ui MOTy4YeHUs HeoOXxoaumMou mHbopMaimu o0
OpPraHMYECKUX BEIECTBAX; YMEHUH M HABBIKOB, HEOOXOJMMBIX IUISi TPOTHO3UPOBAHMS
OCOOEHHOCTEH  3JIEKTPOHHOTO U  MPOCTPAHCTBEHHOI'O CTPOEHUS, CIEKTPAIbHBIX
XapaKkTEpPUCTUK  OPraHMYECKHX  COCAWHEHWM; MPOTHO3UPOBAHUS  PEAKIMOHHOM
CIIOCOOHOCTH OPTraHWYECKUX COCIMHEHUI; TUIAHUPOBAHUS M BBITIOJIHEHUS XUMHUYECKOTO
OKCIIEPUMEHTa 10 Ka4eCTBEHHOMY (DYHKIIMOHAJIBHOMY aHAJIU3y OPraHuYeCKUx
COCIMHEHUM.

3HaHWs, YMEHHS, HaBBIKH, TOJYYCHHBIC MPU M3YYCHUH yUEOHOU IMCITUTLTAHBI
«OpraHuyeckas XUMHsD», HEOOXOAUMBI JIJ1s1 YCHEIIHOTO U3YYEHUsI CIEAYIOMNX YUeOHBIX
micuuiuinH:  «buonorndeckass xumus», «DapMakosorus», «AMNTeyHas TEXHOIOTHUs
JIEKAPCTBEHHBIX CPEACTBY», «IIpOMbIlIUIEHHAs TEXHOJOIUSl JIEKAPCTBEHHBIX CPEICTBY,
Moysst «DapmMarieBTUecKast XUMUs U (papMaKOTHO3HUS.

CryneHT, OCBOMBIIMK  coJep)KaHUE€ Yy4eOHOTO Marepuaja  y4eOHOM
JTUCUMIUIMHBIL, JOJDKeH 00yiajath clieayromei 0a3oBoil  mpodeccuoHanbHOM
KOMITCTCHIIUCH: TPUMEHSTh 3HAHUS OO0 OCHOBHBIX (PU3MUYECKHX, XUMUYECKHX H
OMOJIOTMUECKUX 3aKOHOMEPHOCTAX I  pa3padOTKM U KOHTPOJISI KauecTBa
JIEKapCTBEHHBIX CPEJCTB U JIEKAPCTBEHHOI'O PACTUTEIBHOTO ChIPBS.

B pamkax oOpa3oBaTelbHOT0O mporecca Mo y4eOHOM NHMCUMIUIMHE CTYAEHT
JOJKeH MPUOOPECTH HE TOJBKO TEOPETHUYECKHUE 3HAHMSI, MPAKTUYECKUE YMEHUS U
HAaBBIKH 10 CHELUUAIbHOCTH, HO U Pa3BUTh CBOW LIEHHOCTHO-TUYHOCTHBIH, JyXOBHBIN
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MOTEHIIHAII,
aKTUBHOMY y4acTHIO B JKOHOMHYECKOW,
KyJIbTYPHOI M OOIIIECTBEHHO KU3HU CTPAHBI.

chopMHupoBaTh KadecTBa MMAaTPUOTa M TPAKIAHWHA,
IIPOU3BOACTBEHHON,

IrOTOBOI'O K
COoMaJIbHO-

Bcero Ha m3yuyeHue ydeOHOW AWCIMILIMHBI OTBOAWTCS 363 akaJaeMHUYeCKUX
yaca, u3 HuX 186 ayauTopHbIX U 177 yacoB caMOCTOATEIBHOM pabOThI CTY/ICHTA.
PexoMeHnayeMbie popMbI aTTecTallii CTYACHTOB: 3a4eT (3 ceMecTp), SK3aMeH

(4 cemectp).

INPUMEPHBIA TEMATUUYECKHUM ILIAH

[Ipumepnoe
Bcero pacnpeneneHue
HaumenoBanue paszena (Tembl) ayJIUTOPHBIX| AYIUTOPHBIX YACOB I10
4acoB BHJIaM 3aHSATHUU
JIEKIUH | 1Ta00paTOpHbBIE

1. OcHOBBI CTPOEHHS OPrAaHNYECKHUX COCAUHECHUI.
CunexkTpaJjibHble MeTO/Ibl YCTAHOBJICHHUS CTPOCHUS 34 6 28
1.1. Beenenue B yueOHYIO JUCIUILIUHY
«Opranunueckast xumus». Knaccudpukanus u
HOMEHKJIATypa OPraHu4eCKUX COCAMHEHUN 4 — 4
1.2. DnekTpoHHOE CTPOECHHE MOJIEKYJT OPTaHUYECKUX
coeaqnHeHUN. B3anuMHOEe BIMSIHUE aTOMOB B
MOJICKYIIE 6 2 4
1.3. IIpocTpaHCTBEHHOE CTPOECHUE MOJEKYJ
OpraHn4ecKux coeanHeHunil. CrepeonszomMepusi 6 2 4
1.4. KucnoTHble 1 OCHOBHBIE CBOWMCTBA
opraHuydecknx coeaunennit. Hykiaeoduisr u
anexkTpoduisl Knaccudukanus peakuuii
OpPraHNYECKUX COCIUHEHUN 4 — 4
1.5. CnexTpanbHble METO/IbI YCTAHOBIICHUS
CTpOEHUS U UICHTU(PUKAIUU OPTaHUYECKUX
COEeIMHEHUN 14 2 12
2. BaxkHeiiliue KJaccbl MOHO- H
N0 PYHKIMOHAJIBHBIX OPraHUYeCKUX
COeJUHEeHMIi: 0COOEHHOCTH CTPOCHUS U
HOMEHKJIATYPbI, peaKIIMOHHAS CIOCOOHOCTD,
HaeHTH(PUKAIUSA 59 10 49
2.1. YrneBoopo sl 10 2 8
2. 2. l'aJloreHONpOU3BO/IHbIE YIVIEBOJOPOIOB 5 1 4
2.3. CiupThl, PEHOIBI, THOIBI, TPOCThIE 3(PUPHI,
CyJIbQUIBI 9 1 8
2.4. AMuHEL. A30-, 11a30COCINMHCHUS 14 2 12
2.5. Anpaeruabl U KETOHBI 6 2 4
2.6. KapOoHOBBIE KUCTOTHI, (PYHKIIMOHATILHBIE
IPON3BO/IHBIE KAPOOHOBBIX KUCIIOT 9 1 8
2.7. ®yHKIMOHAJIbHBIE TPOU3BOJAHBIE YTOIBHON
KUCIIOTHI. Cylb(OHOBBIE KUCIOTHI U UX 6 1 5




[IpumepHoe
Bcero pacrpeieieHIe
HaumenoBanue paszaena (Tembl) ayJIUTOPHBIX| AYJUTOPHBIX YACOB I10
9acoB BHUJIIAM 3aHATHN
JIEKIMH | 1Ta00paTOpHBIC

(GyHKIMOHAIbHBIE TPOU3BOIHBIE
3. I'eTepoyHKIIHOHAIbHBIE OPTaHUYECKHe
coeauHenus. IlenTuanl u 0eJKHu 17 2 15
3.1. T'uppoxcu-, heHon- u 0kCokapOOHOBBIE
KHUCJIOTBI 6 1 5
3.2. AMuHOKHCIIOTHL. [lerrtuasl u OEIKH.
AMHHOCIUPTHI 1 AMHUHO(EHOIBI 11 1 10
4. YrieBoabl 12 2 10
4.1. MoHocaxapuibl 6 1 5
4.2. Onurocaxapuabl U MOJACAXAPUIBI 6 1 5
5. I'erepouuk/anyeckue coeJMHEHUsI.
HykJieo3uabl, HyKJ1€0TH/IbI, HyKJIEeNHOBbIE
KHCJIOTBI 22 2 20
5.1. OcobeHHOCTH HOMEHKJIATYPHI, CTPOSHHUS
TeTEPOIMKINYECCKUX COeTUHCHUH. [IaTHaIeHHbIC
TEeTEPOLMKINYECKAE COCTUHECHHUS 6 1 5
5.2. lllecTHusIeHHBIE TETEPOITUKINYSCKUE
COEINHEHUS 55 0,5 5
5.3. KoHeHCUpOBaHHBIE TETEPOLUKINYECKIE
COETMHEHUA. ATKATOUIBI 5 - 5
5.4. Hykneo3unsl, Hykieotuasl. [lonarue o
HYKJIEMHOBBIX KHUCIIOTaX 55 0,5 5
6. OMmbLIsIeMble aunnabl. U3onpeHonabl 15 - 15
6.1. OMBLIIEMBIE TUIN B 5 — 5
6.2. Tepniens! u TepneHonpl. CTEPOUIBI 10 — 10
7. Cunre3. MeToaAbI BbIJIEJIEHUA M OYNCTKH.
du3nyecKkne KOHCTAHTHI BellleCTBAa KaK
KPUTEPHH YUCTOTHI U HACHTH(PUKALUT 27 2 25
Bcero uacos 186 24 162




COILEPKAHUE YYEBHOI'O MATEPUAJIA

1. OCHOBBI CTPOCHUSI OPrAHUYECKUX COCAUHCHHUI, CIIEKTPAJIbHbIE METO/bI
YCTAHOBJICHUS CTPOCHHS

1.1. BBenenue B Y4eOHY JUCHMIVIMHY «OpraHudeckasi XUMHA».
Knaccudpuxkanus 1 HOMEHKJIATYPa OPraHUYeCKUX COeIMHEHM I

Opranuueckass XUMHUsSI Kak OJHA M3 0a30BBIX y4E€OHBIX NUCIMIUIMH B CUCTEME
dbapmaneBTUYeCcKOro 00pa3oBaHusl.

Knaccudukanus opranndeckux coeauHeHnid. DOYHKIIMOHAIBHAS TpPyIa |
CTPOCHHE YTIEPOIHOTO CKelleTa Kak KiacCu(UKAIMOHHBIC MPU3HAKKA OPTraHHYeCKUX
coeMHEHUN. [ TaBHbIE KITaCChl OPTaHUYECKUX COCTMHEHUMN.

HoMenknaTypa OpraHM4ecKUx COCIUHEHUM, TpUBUAIbHBIE Ha3BaHUS.
OcHOBHBIE TpHUHOMIIBI cucTeMatudeckord HoMmeHkiatypsl |UPAC  (IUPAC-
MexyHapoIHbIA COI03 TEOPETUYECKOW M MPUKIIATHON XUMHH): 3aMECTUTEIbHAS U
paaukano-QpyHKIIMOHAIbHASI HOMEHKJIATYPBHI.

1.2. DJeKTpoOHHOEe CTPOeHHe MOJIEKYJ OPraHM4YeCKHX COeJINHEHHH.
B3aumHoe BiIMSIHHE ATOMOB B MOJICKYJIe

DJIEKTPOHHOE CTPOEHUE aTOMa YIJIEpOJla U F€TepOaTOMOB B COCTABE MOJIEKYII
OpraHMYeCcKUX coeluHeHuid. Meron THUOpUAM3AlMA aTOMHBIX opOutaned u
AJIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Turel XUMUYECKHUX CBS3€U B OPTraHMYECKUX COeAUHEHUAX. KoBaJlleHTHbIE G- U
TT- CBsi3H, T-(«0aHAHOBBIEY) YIIIEPOJ- YIICPOIHBIC CBA3HM MaJbIX MUKIOB. CTpoeHUe
nBoiHbix (C=C, C=0, C=N) u Ttpoiinbix (C=C, C=N) cBs3eil; UX OCHOBHBIC
XapaKTEPUCTUKU (JITTMHA, DHEPTHS, MOJSPHOCTD, MOJISIPU3YEMOCTb ).

Henokanu3oBaHHasi xuMmMuyeckass cBa3b. ComnpsbkeHue (m,m- U p,m-
conpsikeHue). ConpsizKEHHbIE CUCTEMBI C OTKPBITOM M 3aMKHYTOHM LIENbI0. DHEPrUs
conpspKeHus (Heprus AeoKanu3aiun). MeTon MOJEKyIIpHbIX OpOUTaIe U METOA
BaJICHTHBIX CXEM (METO/] BaJICHTHBIX CBA3EH) KaK CIIOCOOBI OMMCAHUS ICTOKATU3AINH
AJIEKTPOHHOM IIIOTHOCTHU. [IoHATHE O G-t ¥ G-p CONPSIKEHUM.

ApomaTHyeckoe CTpoeHHe Kap0o- M TEeTEpOLUKIMYECKHX COEIUHEHUN.
TepMmoanHaMHuueckasi yCTOMYMBOCTh apOMAaTHYECKUX COE€IUHEHHU. TeopeTmyeckue
KpUTEPUH  apOMaTHYECKOTO CTpoeHus, nmnpaBuio Xwokkens. [lonarue 00
aHTUApPOMATUYECKUX U  HEApOMATUYECKUX  IUKIMYECKUX  COCAMHEHUAX C
MaKCHUMAJIbHBIM YHUCJIOM YEPEAYIOIIUXCS JBOMHBIX M MPOCTHIX CBS3EH.

B3anmHoe BiusHHE aTOMOB B MOJIEKYJIaX OPTraHMYECKUX COCAUHECHUM W
crocoObl ero mepefadu. DJIeKTpOoHHbIC A(PGEKThl: MHIYKTUBHBIM U ME30MEPHBII.
DNEeKTPOHOJIOHOPHBIE M 3JIEKTPOHOAKIENTOpHbIE 3amectuTenu. [loHsitue o
POCTPAHCTBEHHBIX 3P PeKkTax.

Pacnipenenenne »eKTpOHHON TIJIOTHOCTH B (DYHKIIMOHAIBHBIX TPyMmax M
YTJIE€BOAOPOJAHON OCHOBE MOJIEKYIIBI.

1.3. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ OPraHUYeCKHUX COeJIMHEHMI.
Crepeousomepust

Kondurypamuss u xoHdpopmamust Moiekynbl. M300pakeHne u 3amuch
IPOCTPAHCTBEHHOI'O CTPOCHUS MOJIEKYJIbI: MOJIEKYJISIPHBIE MOJIEINH,
CTEpEOXUMUYECKHE (POPMYIIbI, MPOEKIUOHHBIE (opmynsl Dumepa u HpromeHa.



CBsi3p MPOCTPAHCTBEHHOTO CTPOCHHSI MOJIEKY]T C OHOJIOTUYECKON aKTHUBHOCTBIO
BEILIECTBA.

XUpalbHbIE W aXUPAIBHBIE MOJIEKYJIBl. DJIEMEHTHl CHUMMETPUU MOJEKYJIbI
(LeHTp, IUIOCKOCTh M OCh CcUMMeTpuu). LIeHTp XUpambHOCTH MOJIEKYJIbI,
aCUMMETPHYECKH aToM yriepoja. OnTudeckass aKTUBHOCTh KAaK XapaKTEpPHOE
¢bu3MUecKkoe CBOMCTBO BELIECTB C XUPAIbHBIMH MoJsiekylaMu. [lonsipumerpusi, yrou
BpalllEHHUs], YAEIbHOE BpalleHue. JIeBo- 1 mpaBoOBpaIlaronIie BEIeCTBa.

Crepeouszomepusi. Kondurypammonnsie u KoH(OpMaIMOHHBIC
CTEPEOU30MEPBI. Kongurypanuonusie CTEPEOU30MEPHI: YHAHTUOMEPHI,
nuactepeoMepsl (G-, m-). Ctepeoxumuuexas HomeHkinarypa: R, S- u D, L-cucremsr
0003HaueHUs1 KOHPUTYpaAIlUK 3aMECTUTENEeH y aCHMMETPUYECKOTO aToMa YIiiepoa;
E, Z-cuctema o003HaueHUST KOH(PUTYpALIMK 3aMECTUTENICH Y IBOMHOM CBSI3H.

Crepeonsomepusi MOJIEKYJ C OJHMM LEHTPOM XupainpHOcTH. CBolicTBa
YHAHTUOMEPOB. ODHAHTHUOMEPBI KaK OINTHYECKHE AaHTUNOAbI. Panemarsl. MeTossl
paszeneHus panemMarosB.

Crepeonzomepusi MOJIEKYJ € JBYMs M 0oJjiee LEHTpaMU XUPAIbHOCTH.
o-Jluactepeomeprl. Mezodopma. Duznueckue U XUMHYECKUE  CBOICTBA
JINaCTEPEOMEPOB.

n-/InactepeoMepbl. CTpyKTypHBIE IPU3HAKHU T-auactepeoMepun. uzndeckue
Y XMMHUYECKUE CBOMCTBA TT-AHACTEPEOMEPOB.

Kondopmanmonnsiii anamms. TopcHOHHBIA yroia. YTrioBoe, TOPCHOHHOE U
BaHH-JIEP-BaaJIbCOBO HAIpsDKeHUss B Mouiekyne. KoHdopmanuu 3acioHEHHBbIE,
3aTOpMOKeHHbIE. BeipoxaeHHbie koHpopmanuu. Kondopmepsl.

Kondopmanun ankanoB (3TaH, OyTaH), UX DHEPreTUYECKasl XapaKTepUCTHUKA.
3urzaroobpasHas ¥ KJICIIHEBUIHAS KOH(GOPMAIIMK aJTKAHOB.

Kondopmanuu mnukinoankanoB. HanpspkeHHOCTh Manbix 1UKIIOB. Hermockoe
CTpO€HHE OOBIYHBIX LUKIOB. KoH(popManmum IUKIOreKcaHa. OHepreTuyecKkas
XapaKkTEepUCTHKa KOH(MOpMaIuii Kpeciaa ¥ BaHHBL. AKCHAJIbHBIE U DKBATOPUATLHBIC
cBsa3u. MuBepcuss nwmkna. 1,3-J/[makcuaiibHO€ B3aWMOJICUCTBUE Yy ITPOU3BOJIHBIX
LMKJIOTeKCaHa. BnusHue 3aMecTuTens Ha IOJOKEHHE aKCHAJIbHO-IKBATOPUAIBHOIO
pPaBHOBECHSI.

1.4. KuciorHble W OCHOBHbI€ CBOWCTBA OPraHM4YeCKMX COeIMHEHHIA.
Hykiaeopuasr u 3aexkrpopumianl. Kiaccupukanusi peakumid OpraHu4ecKux
coeUHEeHUuH

Kucnotet u ocHoBanusi bpencrena-Jloypu. KoHCTaHTBI KHCIOTHOCTH U
OCHOBHOCTH, KOHCTAHTa KHUCJIOTHOCTH CONPSDKEHHOW OCHOBAaHUIO  KHCIIOTHI.
Hanpagnenue npoTonuTuyeckol peakuuu. KUCIOTHBIM M OCHOBHBIM pEaKIIMOHHBIE
LEHTPBI MOJICKYJIBI.

Oprannueckne OH, SH, NH u CH xucnotsl. Opranudeckue - u N-OCHOBaHUS
(amoHUEBBIC, OKCOHUEBBIE, CYJIb(POHUEBHIE).

[lpuunHbl, ompenenstoume KUCIOTHOCTh W OCHOBHOCTb  COCAMHEHUS
(3NEKTPOOTPULIATENBHOCTh W MOJSPU3YEMOCTh aTOMa B PEAKIIMOHHOM IIEHTpE,
ANEKTPOHHbIE A(G(EKThl 3aMecTUTeNell Ha PEaKUUOHHBIM IIEHTpP, YCTOMYHUBOCTH
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COOTBETCTBYIOIIMX  CONPSDKEHHBIX  cyOcTpaTy  KHCIOT M OCHOBaHHIA,
COJIbBATAIIMOHHBIN (D PEKT).

Kucnoret u  ocHoBanus Jlptouca, 31ekTpoduiabl U HYKICO(DUIIBL
OnexTpouiIbHBIA U HYKJICOPUIbHBIN PEaKIIMOHHBIN IIEHTPBI MOJIEKYbl. JKecTkue u
MSATKHE KHCJIOTBl U OCHOBaHUsA. [IpMHINI )KECTKUX M MATKUX KUCJIOT U OCHOBAaHUMU
(mpuanun XXMKO).

OOmue noHATusA: cyOCTpat, peareHT, NPOAYKT PEaKIUH; pEaKIIMOHHBIN LIEHTP
MOJICKYJIbl;  pEaKIMOHHAs CIIOCOOHOCTh COCOUHEHHS; MEXaHU3M  PEaKIIHH.
Knaccudukanmonnble Mpu3HaKU peaklMu: KOHEUHBIN Pe3yNbTaT peakluu, XapakTep
pacCIICIUIEHHs CBS3W; YMCIO YacTUL, YYacTBYIOIIMX B JIMMUTHPYIOLIEH CTaJuH
pEaKLuu.

Tumbel  peakuuii IO  XapakTepy paACIUCIUICHHUS KOBAJICHTHOW  CBSI3HU:
pajviKajibHble, HOHHBIE, COTJIACOBAaHHbIE. [ OMO- M T€TEpOIIUTUYECKOE pACLIEIICHUE
cBsa3u. CTpoeHME M YCTOMYHMBOCTH IPOMEXKYTOYHBIX HPOAYKTOB PpPEAKIMUU:
CBOOO/IHBIX paJMKaJIOB, KapOOKAaTHOHOB, KapOOaHMOHOB. PeareHThl panuKaibHBIE,
3IIEKTPOPUIIbHBIE, HYKI€O(DUIIbHBIE.

Tunel peakumii IO KOHEYHOMY pE3yJbTAaTy: pPEaKUHWH IPUCOECIUHECHMUS,
3aMEeLICHUs], OTUICTICHUS (3JIMMUHUPOBAHNUS), IEPETPYNITUPOBKH, EPULIUKINUECKUE
peaKkuyy, OKHCIECHHE W BOCCTAHOBJICHHE OPraHMYECKUX COEAUHEHHWH, KHCIOTHO-
OCHOBHO€ B3aUMOJCHCTBHE.

MoHO- 1 OUMOJIEKYISIPHBIE PEAKLIUH.

Kunetnuecku M TEpMOJMHAMUYECKH KOHTPOJUpPYEMblEe peakiuu. Permo- u
CTEPEOCETIEKTUBHOCTh, CTEPEOCTEHU(PUIHOCTD PEAKLIUU.

1.5. CnekTpajibHble METOAbI YCTAHOBJICHHUS CTPOEHUSI M WIEHTU(PUKAINH
OPraHuYeCcKMX COeAUHEeHU I

CrexkTp 2JIEKTpOMarHuUTHOro usiydyeHus. OCHOBHOE U BO30YXKIEHHBIE
COCTOSIHMSI MOJIEKYJbl. DHeprus Bo30yxkiaeHus. 30uparenbHOCTh MOTJIONMIEHUS
sHepruu Mosekyaoi. [Ipupona Bo30yKaeHNsI MOJIEKYJIbI ITPH MOTJIOIIEHUU SHEPTUU B
pa3HbIX 00JIACTSIX CHEKTpa.

AOGcopOIMoHHasi CIIEKTPOMETpHsSI B OJNMKHEN YIbTpapUOIETOBON U BUIUMOMN
o0nacTax CHeKTpa, JAMana3oH perucTpauuu chekrpa. OnTudeckas IUIOTHOCTh
pactBopa. CrnocoObl MpeacTaBiIeHUs] CIEKTpPa, MapaMeTpbl IMOJOCHI MOTJIOLIEHHUS.
MonekynspHele  OpOUTaIM  3JIEKTPOHOB, THUIBI  DJEKTPOHHBIX  IEPEXOA0B
(BO30y>KIeHu) B MOJIEKYyJie. DHEprusi U BEPOSITHOCTh AJIEKTPOHHBIX MEPEXOJIOB,
napameTpbl COOTBETCTBYIOIIUX MOJIOC MOTJIOMIEHHS B crieKTpe. CBsA3b 3JEKTPOHHOIO
CHEKTpa BEILECTBA CO CTPOCHUEM MOJEKYJbl. XPOMO(OPHBIE M ayKCOXPOMHBIE
rpynnsl. baToXpOMHBIN M TMIICOXPOMHBIM CABUI'H, TUIIEPXPOMHBIA U TUIIOXPOMHBIN
3¢ (}exThl MOJOCH MOTJOMICHUS, UX MPUYMHBL. PacTBopuTenu s abcopOUMOHHOM
CHEKTPOMETPUHU B OJMDKHEN ylIbTpaduoaeTOBOM U BUAUMON 00JIACTAX CHEKTpa.

AOGcopOrmonHasi  criekTpomeTpusi B WH(pakpacHOW 00JacTu  CIEKTpa,
JMana3oH peructpanuu crnekrpa. CrocoObl MpPeJCTaBICHUS CIEKTpa, MapameTpsl
1oJIOCHI MorJoeHus. Tumbl kojgeOaHuit aTOMOB B MOJIEKYJie. DHEPIUs BAJICHTHBIX U
nedopMaIMOHHBIX KOJIEOaHH, TOI0KEHHE COOTBETCTBYIOLIUX MOJIOC MOTJIOIICHUS B
criekTpe. XapakTepUCTHUECKHUE YaCTOThl KOJICOAHUH M XapaKTepUCTUUECKHUE TPYTIIbI
aTOMOB  MOJIEKYJIBl. 3aBHCHUMOCTbh  XapaKTEPUCTHUYECKUX YacCTOT BAJIEHTHBIX



9

KOJIe0aHUIM OT CHIJIOBOM MOCTOSIHHOM CBSI3U M MPUBEIEHHOM MAacChl TPYIIBI aTOMOB.
Jnamna3oHbsl XapakTEpUCTUUYECKUX YacTOT TPy, COAEPKAIIMX aTOMbI BOJOPO/A,
IpynI ¢ TPOMHOM U ABOMHOMN CBSI3sIMHU, 00JIACTh «OTHEYATKOB NaibIeBy». [loHmKEeHNE
XapaKTEepPUCTUUECKOW YacTOThl MpPU OOpa30BaHUM TPYIION BOJOPOIHOM CBSI3U U
CONPSKEHUU KPATHBIX CBS3EH B CTPYKTYpPE MOJIEKYJIbI. 3aBUCUMOCTh HHTEHCUBHOCTH
MOJIOCHl TOTJIOIIEHHUS] OT TOJSIPHOCTH CBSI3M B XapaKTEPUCTUYECKOM TpYIIIIE.
CnpaBOYHHMKH XapaKTEPUCTUUYECKUX TPYNIIOBBIX YACTOT OPraHUYECKUX COEOUHEHUM
Pa3HBIX KJIACCOB.

CnektpoMeTpusi  SIIEPHOTO  MarHUTHOro pe3oHaHca (SAMP), ycrnoBus
perucTpauuy CIEKTpa. SaepHbplii MarHUTHBIA PE30HAHC, JHEPIHS PE30HAHCA,
PE30HAHCHAs YacTOTa. 3aBUCUMOCTh PE30HAHCHOM YaCTOThl OT MarHUTHOI'O MOMEHTA
Alpa ¥ HANPSHDKEHHOCTH MPHWJIOKEHHOI0 MAarHWTHOrO MOJsA. MarHuTHBIE CBOWMCTBA
anep, pasHoBugHocTH Meroga SMP Ha sgpax aToMOB pasHbIX XUMHYECKHX
aneMeHTOB. CIEKTpOMETpHUSI SIAEPHOTO0 MarHUTHOTO pe3oHaHca Ha mpoToHax (SAMP-
'H). Dddexr skpanupoBanus saep BOJAOPOAA B MOJEKyle. XHMMHYECKHI CIIBWT,
mKasga «aeinbTay (8), TeTpaMeTUJICHIIaH KaKk BHYTpeHHHI ctannapT. CluH-CIMHOBOE
B3aMMOJEICTBHE sIIep B MOJIEKYJIE, paclllelIeHHe (MYJIbTUIIETHOCTh) PE30HAHCHOTO
curnana B crekrpe. Knaccuduxamus cnekrpos SIMP-'H. MnTepnperanus crieKTpoB
IIEPBOTO MOPSAKA: YACIO CUTHAJIOB B CIIEKTPE, UHTEHCUBHOCTh U XUMUYECKUN CIABUT
CUTHAJIa, MYJIbTUIIJIETHOCTh CUTHAJIA, KOHCTAHTA CIIMH-CIIMHOBOTO B3aUMOJCHUCTBUSL.

[loHATHE O CHEKTPOMETPHUH SIACPHOTO MArHUTHOIO PE30HAHCA Ha AIpax
yriepoza-13 (SIMP-13C).

Macc-criektpoMeTpusi, NpUpoJa cruekTpa. MOJEKyISIpHbIA HOH, OCKOJOYHBIE
noHbl. OCHOBHBIE HampaBjieHUs (QparMeHTauuu MoJieKyabsl. OnpexaeneHue
MOJIEKYJIIPHOI Macchl U MOJIEKYJIAPHON (POPMYIIBI.

2. BaxkHelume KJIACChl MOHO- M NMOJU(PYHKIHOHAJIBHBIX OPraHUYECKUX
COCIMHECHUH: OCOOCHHOCTH CTPOCHHUSI M HOMEHKJIATYpbl, PpPeaKUHOHHAasI
CIMOCOOHOCTDH, HAEHTU(PUKAUSA

2.1. YrieBoaopoabl

AJKaHBI. HOMEHKJATypa, (U3WYecKue CBOMCTBA, PEAKIMU PATUKAIBEHOTO
3aMEIleHHUs] Ha TMpUMEpax TaJlOTeHUPOBAHUSA, MEXaHU3M Sgr, PErHOCEIEKTHUBHOCTD
rajioreHupoBanusi. OKHCICHUE aJKaAHOB.

BazenmunoBoe macio, mapaduH.

[uknoankanel: Kiaccudukanusi, HOMEHKJIATypa, OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MaJIbIX HUKJIOB. [[OHATHE O MOJMIHUKINYECKUX CUCTEMAX.

[{uxnonpornaH, IUKJIONEHTaH, HUKJIOTEKCaH.

Nnentudukanus ankaHoB U IIUKIOATIKAHOB, CIIEKTPAJIbHBIC XapaKTEePUCTUKHU.

AJKeHbl: HOMEHKJIaTypa, (u3uvecKkue CBOMCTBA. Peakiuu 371eKTpouIbsHOTO
MIPUCOEAUHEHNS, MEXaHHU3M Ag. [Ipucoenunenue raJlOr€HOB,
TUAPOTAIOT€HUPOBAHNUE, rUapaTanus, poib KUCJIOTHOTO KaTaausa.
PerunocenektuBHOCTH AnekTpodribHOr0o nprcoeauuenus. [IpaBuno MapkoBHUKOBA,
€ro COBPEMEHHasi WHTeprperanus. Peaknuuu paaukaabHOrO MPUCOECIUHEHHS,
nepokcuHbIN 3¢ dexT Xapamia. OKUCIIeHnE anKeHOB (THAPOKCUINPOBAHUE, KECTKOE
OKHUCJIEHHE, O30HUPOBAHHUE, DSIOKCHIWpPOBaHWE). Peakumm 1pu yyacTuu -



10

YIJIEPOJHOTO aToMa (aJUTMIIBHOE 3aMElleHHe W OKHucieHue). ['mapupoBanue
(BOCCTaHOBJICHUE) AJIKCHOB.

AJKaaueHbl. HOMEHKJATypa, Kiaccudukanus. Peakuuu 351eKTpoUILHOTO
NPUCOCTUHCHUS  (THIPOTaJIOTCHUPOBAaHUE, TrajlioreHupoBanue). 1,2- u  14-
MPUCOCANHEHUE Yy CONPSDKEHHBIX JHEHOB. Peakuun UHUKIONPUCOETUHEHUS
(IMEHOBBIN CUHTE3).

byraauen-1,3, uzonpeH.

AJNKUHBI: HOMEHKJIATypa, pU3NYecKue CBOWCTBA. Peakiuu 31eKTpodUiIbLHOTO
IPUCOEINHEHNS (TUAPOTrAIOreHUPOBaHKeE, rajoreHupoBanue). ['uaparanus aJlKuHOB
(peakuust KyuepoBa). Peakiuu BuHminpoBanusi. (OOpa3oBaHuE all€THIICHHUIOB
MeTauioB. Peakiuu okucnenus. I 'uapupoBanue.

Nnentuduxarms HEHACBIIICHHBIX yIJIEBOAOPOJIOB, CIIEKTpaJIbHbIE
XapaKTEPUCTHUKHU.

BricokoMouekyisipHbie  coeMHEeHHs, uUX Kiaccudukamus. CUHTETHYECKUE
nonuMmepsl.  Peakuum — monuMepusaluu, — OPEACTABIEHWE O  MEXaHHU3Max
nosmMepusanuu.  CrepeoperyispHoe  cTpoeHue  mnoauMmepoB.  llommaTuines,
MOJIUTIPONIIICH, TOJUCTUPOI, MOTUBUHUIXIIOPU]T, TIOJTUBUHIIIOBBIN CIIUPT, Te(IIOH,
Kay4YyKH.

Apenbl: knaccuduKkaiusi, HOMEHKIATypa, MOHOSIIEPHBIE apeHbl, (HU3NYECKUE
cBoiicTBa. Peakuuu 537I€KTpOPUIBHOTO 3aMEIIeHHs B apoOMaTHYECKOM KOJIBLIE,
MexaHu3M SgAfr. ['ajoreHrpoBaHue, HUTPOBAHUE, CYIb(pUpoBaHUE, aTKWIMPOBAHUE,
alMIMpOBAaHUE AapeHOB. BiusHue 3aMecTUTeNed Ha CKOPOCTh pEaKUMH H
opueHTauuioo 3amemieHuss. Opuenrantsl [ wm Il poma, axkTuBupyromme u
Ne3aKTUBUpYIoMIKe 3amecTuTenu. CoriiacoBaHHasi U HECOTJIaCOBaHHAsi OpUEHTAIMSI.
Peakiuu, npoTekaromniye ¢ norepei apoMaTUYHOCTH B KOHEYHOM MPOAYKTe. Peakuuu
OOKOBOM IIEMH Y TOMOJIOTOB O€H30J1a (raJJOTeHUPOBAHUE, OKUCIICHHUE).

ben30u1, TOJIyOJI, KCHIIOJIBI, CTUPOJI, KyMOJI, IUMOJI.

MHorosiiepabie  apeHbl ¢ M30JMPOBAHHBIMU  IMKJIaMH:  OudeHu,
nudennnMerad, TpudeHuIMeTaH. MHOrosiiepHble apeHbl C KOHJICHCHUPOBAHHBIMU
nukiamMu. HadTanua: TOHMKEHHE apOMaTUYHOCTH, PEAKIUU BJIEKTPOPUIHHOTO
3aMEIIeHMs, OpHUEHTAllUd 3aMelleHus Yy HadTaiuHa ¢ €ero MPOU3BOJHBIX;
BOCCTaHOBJICHHE (TE€TPaAJIMH, JEKAJMH), OKUCJICHHE (HaQTOXUHOHBI).

Hadranun, antpanen, penantpeH, terpaieH, 3,4-0eH30MUpeH. YTIEPOIHbIN
CKEJIET TeTpalleHa KaK CTPYKTYpHasi OCHOBA aHTHOMOTUKOB TETPAIIUKIMHOBOTO PsIIa.

[ToHsiTue 0 HEOEH30UTHBIX KAPOOIIMKINYECKUX APOMATUYECKUX COCTUHEHUSIX.

Nnentudukanust apeHoB, CIIEKTPAJIbHBIE XapaKTEPUCTUKH.

2.2. 'ajioreHONPOU3BO/AHbIE YII1€BOA0POI0B

Knaccudukanus, HoMeHknatypa, Gpu3nueckue CBOMCTBA TalIOT€HIPON3BOTHBIX
yTIE€BOAOPO/IOB.

["anorenoankaHel U rajJoOreHOUMKIOATKAHBI. XapaKTEPUCTUKH CBSI3€N yTIIEPO-
rajored  (JyIMHa, DHEPrusi, MOJSIPHOCTb, MOJISIPU3YEMOCTh), PEAKI[MOHHAs
CIOCOOHOCTh TaJIOTeHUIOB. Peakiuum HyKI€O()UIBHOTO 3aMEUIeHHs; MEXaHU3MbI
MOHO- U OumonekysipHoro 3amemenus Syl u Sy2. CuHTe3 Ha OCHOBE
raJIOT€HOMPON3BOAHBIX YTIEBOJOPOJOB CIHUPTOB, MPOCTHIX W CIOXKHBIX 3(QHUPOB,
THOJIOB, CYyJb(PUAOB, CYIb()OHUEBBIX COJIEH, aMUHOB, HUTPOIPOU3BOIHBIX,
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HUTpUJIOB. Peakumu oTiieryieHuss (3IMMUHUPOBAHMSA): JETUAPOraJoreHUpOBAHUE.
MexaHu3Mbl MOHO- W OuMmoJiekysapHoro syumuHupoBanus El1 u E2. IlpaBumiio
3aitiieBa.  KOHKYpeHTHOCTh  peakuuidi  HYKJICOPHJIBHOIO  3aMEIIEHUs |
AIUMUHHAPOBAaHMS. Peakiuuy rajoreHoankaHoB ¢ MeTauiamu. Peaktus ['puHbspa.

Ammun- u  OeHsuwiramoreHunibl. [IpuynHBI  TOBBIIEHHON PEaKIMOHHON
CIIOCOOHOCTH B PEAKIUAX HYKJICO(DUILHOTO 3aMEIICHHUS.

Bunun- u apuiranorenuasl. [I[pruauHbl HU3KON MTOABUKHOCTH TajoreHa.

DTOPOYTIIEBOIOPOIBI, OCOOCHHOCTH (PU3UIECKUX i XUMUUYECKUX CBOHCTB.

OTUIXIIOPHI, TETPaxjJopoMeTaH, xXjaopodopm, uOoA0(POpPM, BUHUIXIIOPHUII,
XJIOPOCH30J1, AJUTAIIXIIOPHT, OCH3WIXIIOpUI, GTOPOTAH.

Nnentudukanuss TagoreHONPOU3BOIHBIX  YIJIEBOJOPOAOB, CIEKTpalIbHbIC
XapaKTePUCTUKH.

2.3. CniupThl, (PeHOJIbI, THOJIBL, HPOCThIE 3PUPDL, CYIb(UIbI

CnupTtsl: ki1accudukaiys, HOMEHKIaTypa, ¢pusndeckue cBoiictBa. KucinorHoie
CBOMCcTBa, oOpa3oBaHue ankorojsiToB. (OCHOBHBIE CBOWCTBA, 0Opa3oBaHUE
OKCOHHUEBBIX coeil. MexMONEeKyIsIpHbIE BOJAOPOAHBIE CBSI3U. Peakuuy 3aMenieHus
TUAPOKCUIBHON TPYyNIbl B PEAKUUSIX C TAJION€HOBOAOPOJAMU W TaJOTE€HUJAMU
dbocdopa, THoHMIXIOpUAOM. HykineoduibHble CBOMCTBA CHHUPTOB; 0Opa3OBaHME
MPOCTBIX U CIIOKHBIX 3PUPOB, CIOKHBIC YPUPHI HEOPTAaHUIECKUX KUCTOT (CyIb(aThl,
docdatel, nu- u Tpudocdarsl). Peakuuu >TUMUHUPOBAHUSA, BHYTPUMOJICKYJISIpHAs
neruapaTtanus cnupToB. OKUCIEHUE CIIHPTOB.

MertanoJ1, 3TaHoJI, IPONAHOJIbI, OyTaHOJIbI, OCH3UJIOBBIN CITUPT.

MHoOroatroMHbl€ CHOUPTHI, KHUCJIOTHBIE CBOWCTBA, OOpPA30BaHHME XEJATHBIX
KOMILUIEKCOB BUIIUHAILHBIMU JIUOJIAMHU.

OTUJIEHTIIUKOJIb, TIIMLEPHUH.

Unentudukaius cnupToB, CIIEKTPAIbHBIE XapaKTEPUCTUKH.

®deHobl: KIIaccu(puKanus, HOMEHKIaTypa, pusnyeckue cBoiictBa. Kucinorueie
CBOIiCTBa, oOpazoBanue (eHonsToB. HykneodbunbHbie CBOMCTBa, 0Opa3oBaHUE
MPOCTBIX MW CHOXKHBIX d¢upoB. Peaknuu s>IeKTpoPUIBLHOTO 3aMelIeHHus] B
apoMaTUYeCKOM sijipe (DEHOJIOB: TaJIOTeHHUPOBAHUE, HUTPOBAHUE, CYyJb(upoBaHUE,
HUTPO3UPOBAHME, KapOOKCUIIMPOBAHHUE, dbopmuIpoBaHue,
THAPOKCUMETUIIMPOBAHUE, aTKWIMpOBaHUE, amuiaupoBaHue. OxucieHue (QeHoJoB.
deHonbHBIC aHTHOKCHUIAHTHL. BoccTaHoBneHne (DeHOIIOB.

®enon, 2,4,6-tpuHuTpodeHos (MMKpUHOBas KucioTa); 1- m 2- HadTOMIbI,
MUPOKATEXHUH, PE3OPLIMH, TUAPOXUHOH, (DIOPOTIIIOINH, MTUPOTAILIOIN.

Nnentudukanus GpeHosIOB, CIEKTPaIbHbIE XapaKTEPUCTUKH.

[IpocTtbie 3pupbl: HOMEHKIATypa, (pU3nYecKkrue CBOMCTBA, OCHOBHBIE CBOMCTBA,
oOpa3oBaHue OKCOHHMEBBIX CcoJIeH, HYKJICOPUIbHOE pacuienjieHue
raJIoreHOBOJOPOAaMH, OKHCJICHHE. [IpeacraBnenue 00 OpraHUYeCcKuX
ruapornepokcugax u - nepokcugax. Oxcupanbl  (1,2-3m0KCHIBI), OCOOCHHOCTH
PEaKIMOHHON CHOCOOHOCTH, PACKPBITHE IMKIAa C OOpa30BaHWEM BUIIMHAIBHBIX
JTMOJIOB U TeTepodyHKIIMOHATBHBIX cupTOB. [loHsATHE 0 KpayH-2(upax.

HuatwnoBerit  a¢up, anuzon, deneron. Jluokcan, Terparumpodypan.
[TOoMMATUIEHTTUKOJTb.

Nnentuduxarus mpocThix 3QUpoB, CIEKTPATbHBIE XapaKTEPUCTHKH.



12

Tuonsl: HOMeHKNaTypa, ¢u3nueckue cBoiicTBa. KucinoTHble CBOCTBa,
o0pa30BaHUE THOJIATOB U COJIEH ¢ KATMOHAMHU TSKENbIX MeTaluioB. HykineodunbHbie
CBOMCTBa: oOpa3oBaHHE CYJIb(PHUIOB U CEPHBIX aHAJOTOB CIIOKHBIX S(PHUPOB.
Oxucnenve a0 JIUCYIbPUIOB U CYJIb(OOHOBBIX KUCIOT. BoccTaHoBieHue 0
YTJIEBOJIOPO/IOB.

Cynbbunsl: HOMeHKIaTypa, ¢usudyeckue cBoicTBa. HykneoduibHbie
CBOICTBa, oOpa3oBaHue Cyib(oHUEBBIX coieil. OkucieHue 10 cyiabGHOKCUIOB U
cynb(hoHOB. JIuMeTHIICY Th(OKCHT.

CriekTpasibHbIE XapaKTePUCTUKHN THOJIOB M CYIb(HUIOB.

2.4. AMUHBI. A30-, 1Ma30C0eTUHEHUS

AMuHBL: K1accudukaiys, HOMEHKIATypa, (uandeckue cBoiicTBa. OCHOBHBIC
cBOiicTBa anupaTHIECKUX W aApPOMATHYECKHMX aMHHOB, aMMOHHEBBIC COJIH.
KucnoTHele cBOWCTBA aMMHOB, aMHUAbl HIEJIOYHBIX MeTauioB. HykieopuibHbie
CBOICTBa, OOpa3oBaHWE aMUHOB, YETBEPTUYHBIX AMMOHHMEBBIX COJIEH M aMHJIOB.
UeTBepTUYHbIE aMMOHHUEBBIE OCHOBAaHMS, HMX pPacCUICIUIEHUE NPU HarpeBaHUMU.
KapOunamunHnas (M30HUTpUIIbHAS) peakiusa. Peakinuu mNepBUYHBIX, BTOPUYHBIX H
TPETUYHBIX ATU(PATUIECKUX U apOMATHUYECKUX aMUHOB C a30THCTOM KHCJIOTOM.
Peakiuu  snekTpo@uiIbHOTO  3aMelIeHHss B apOMAaTUYECKHX  aMUHaX:
raJIoreHUpoOBaHue, CyJb(PUpOBaHNE, HUTPOBAHUE, AIKWIMPOBAHUE U AllUIIMPOBAHUE.

OTWI-, JOUATWI-, TPUAITWIAMHUHBI, ATUJIECHIWAMHH, TE€KCAaMETUJICHIUAMUH,
anunuH, N-metunanwivH, N, N-IUMETWIAHWINH, TOJIYUAWHBI, ()EHETUIUHBI,
T eHIIaMyH, (eHUICHIHaMHIHBI (0-, M-, 11-), HAQTHJIaMUHBI.

Nnentudukaius aMuHOB, CIIEKTPAIbHBIE XapaKTEPUCTUKU AMUHOB.

Huazo- U azocoenuvHeHus: Kiaccupukanus, HoMmeHkiatypa. CTpoeHue
apoMaTUYECKUX COJIeN nua3zoHus. Peakuusi 1ua3oTUPOBaHUS, €€ MEXAHU3M, YCIOBUS
npoBeneHus. Peakuuy apoMaTUYeCKHX COJIEM JUa30HUs C BBIJEICHUEM a30Ta,
3aMENIEHUE JIMA30TPYNIlbl Ha TUJIPOKCUTPYHNY, QJIKOKCUTPYIIy, TaJIOTEHBI,
AAHOTPYIIy, HUTPOTPYyNHIy, BOJOPOJA. Peakuuu apomMaTHYECKUX COJEHl Ha30HUs
0e3 BbLIENCHUS a30Ta. A30COYETaHHE KaK PEeaKius 3JIEKTPO(UILHOTO 3aMEIICHUS.
Hcnonp3oBanne peakmuu a30CoYeTaHuss g HACHTUPUKAUd  (QEHOJIIOB U
apOMaTUYECKUX aMUHOB. A30KpacuTenn (METWIOBBIM OpaH)KEBBbIM, METHUJIOBBIN
KpAaCHBIN), UX UHANKATOPHbBIE CBONCTBA.

Amudarnyeckue auazocoenuHeHus. JlmazomeraH, €ro  alKWIHPYIOIINE
CBOWCTBA.

2.5. Aipaeruibl 1 KEeTOHBI

Knaccudukanus, HOMeHKIaTypa, (U3MYECKHE CBOMCTBA, pPEaKIMOHHAs
COCOOHOCTH aIbAETHI0B U KETOHOB.

Peakuuu HyKI€OPUILHOTO MPUCOEAUHEHUS, UX O0OPaTUMOCTh U MEXaHU3MBI.
Kucnotnelii katayn3 HYKJICOPUILHOTO NpucoeauHeHus. llpucoeauHeHue BOIbI
(oOpa3oBanMe # YCTOWYMBOCTH THAPATHBIX (OPM aNbJAECTUIOB MW KETOHOB).
[Ipucoenunenne  cnuptoB  (oOpa3oBaHMe  mMojdyaneraqed W amneranei),
MPUCOCIMHEHNE TUIPOCYIh(UTAa HATPHs, ITMAHOBOAOPOJA, MArHUHOPTaHUYECKUX
coenuHennii  (cuHTe3 cnuptoB). [lommmepuszanusa anpaerugoB  (mapadopm,
napajgbJeru).
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Peakuuu npHucOeqUHEHUA-OTILEIUIEHUS; 00pa30BaHHE HMHHOB (OCHOBaHUI
[lndda), okcuMOB, THAPA30HOB, CEMHUKApPOA30HOB, THOCEMHUKApOa30HOB.
BzaumopeiicTBue dhopmanbaeruia ¢ aMMHakoM (TeKCaMeTHIICHTETPAMUH ).

Peakumn ¢ ydvactmem CH-KHCIOTHOrO ILIEHTpa OL-yTJIEPOJAHOTO aroma
IbJIETUAOB M KETOHOB. EHONMM3alMs, CTPOEHUE EHOJIAT-UOHA, KETO-EHOJIbHAs
tayroMepusa. KoHIeHcauuu aapJOJIBHOTO M KPOTOHOBOIO THUIIOB, IEPEKPECTHBIE
KOHJIEHCAluK. o-]"anoreHupoBaHue aabJeru/ioB U KETOHOB, raJIO()OPMHBIE PEAKLINU;
nosopopMHas mpooa.

OkucineHue # BOCCTAHOBIICHHE albJErMAOB U KETOHOB. OKHCIIEHUE
anbaerufoB ruapokcunamu cepedpa u meau (II). BoccraHoBienue anbaeruyioB u
KETOHOB TMAPUAAMU U KOMIUIEKCHBIMU THAPUAAMU METauioB. BoccTtaHoBieHne 1o
Kwxnepy-Bonbdy u KiemmeHceHy Kak crnocoObl yAaleHUS OKCOTPYIIIBI.
JlucpornopioHUpOBaHUE albACTUIOB (peakiust Kanuuiapo).

dopManpAerusl, aneTalbAeTui, XJopaib (XJOpPAITHApPAT), AaKPOJIEHH,
OEH3aJIbJIETU/I, AllETOH, IUKJIOT€KCAHOH, alleTOPEHOH.

WNnentudukanus anbaerujoB 1 KETOHOB, CIIEKTPAJIbHBIE XapaKTEPUCTUKH.

XuHOHBI. OCOOEHHOCTH CTPOCHHUSI O€H30- W HA(PTOXMHOHOB, (UNYECKUE
CBOWCTBA. M-AKIENTOPHBIE CBOMCTBA. OKUCIUTEIBHBIE CBOMCTBA XMHOHOB; pEaKIUU
NPUCOEINHEHUS. AHTPAXUHOH. Y OuxuHOHbl. Butamun K.

2.6. KapOoHoBble  KHCJIOTbI, (PYHKUHOHAJbHbIE  NPOU3BOJAHbIE
KapOOHOBBIX KHCJIOT

KapOoHoBbie  KHCIIOTBI:  KJIaccU(pUKalUs, HOMEHKIaTypa, (U3NYEecKue
CBOMCTBA.

Crpoenue kapObokcunaT-uoHa. KuciaoTHele CBOWMCTBa MOHO- M JIUKapOOHOBBIX
KHCJIOT.

Peakunn HyKJI€OQHILHOTO 3aMENIEHUS y SP>-THOPHUAHOTO aroma yriepoja;
oOpa3zoBaHue (b yHKITMOHATBHBIX MIPOM3BOIHBIX KapOOHOBBIX KHUCJIOT
(raoreHaHTUAPUIIBI, AHTUIPHUABI, CIOXHBIE 3¢upbl, amuasl). OOpa3oBaHHe
LHUKINYECKUX aHTUAPUAOB STHTAPHOM, TIIyTapOBOM, MaJIEMHOBOM KHCIIOTAMH.

lanorennpoBanne  anu@aTUUyecKux KapOOHOBBIX KuUciaOT 1o  ['emtro-
@onbrapry-3eIMHCKOMY; HCIOJIB30BAHUE OL-TAJIOT€HO3aMEIICHHBIX KHUCIOT s
CHUHTE3a O-THAPOKCH-, OL-aMUHO- U O, 3-HEMPEeeIbHBIX KUCIIOT.

JlexapOOKCHITMPOBaHNE MOHO- U AUKAPOOHOBBIX KUCIIOT.

MypaBbuHasi, yKCyCHasi, NpPONUOHOBAas, MacjsHas, H30BaJlepUaHOBA,
aKpuioBas, MeETaKkpwioBasi, O€H30WHas M KOpUYHAs KHCIOThI, LIaBeJeBas,
MaJOHOBas, SHTapHas, TJyTapoBas, aJWNHWHOBAs, MajeuHoBas, (Qymaponas,
¢drTaneBbie KUCIIOTHI.

OYHKITMOHAIBHBIE TIPOU3BOJIHBIE KapOOHOBBIX KHCIOT: Kiaccu]ukaus,
HOMEHKJIATypa, PEakiMi HYKJICO(PHILHOTO 3aMelleHUs (peakiuu alnuIMpOBaHMs),
CpaBHUTEJIbHAS XapaKTEPUCTUKA AllMIIUPYIOIIENH CIOCOOHOCTH.

AHTUJIpUABl U TaJOTCHAHTUAPUJIBI KAaK AKTUBHBIC AIWJIMPYIOIIUE areHTHI.
YkcycHbit  anrunpua. Anerunxsopuna. DraneBwiii  anruapun. Denondraneu,
CUHTE3, UHAUKATOPHBIE CBOMCTBA.

Cnoxubie >¢upbl. KUCTOTHBI M IIETOYHOM THAPOIU3 CIOXKHBIX 3(QUPOB,
nepesTepudukanusi, aMMOHOJINU3 CIOXKHBIX 3PupoB. CrnoxHOIPUPHAS KOHACHCAIUS.
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CH-Kucnotusie cBoiicTBa MajgoHOBoro 3¢dupa. CuHTe3 KapOOHOBBIX KHCIOT Ha
OCHOBE MaJIOHOBOTI'O 3(upa. DTUJIALETAT, MAJIOHOBBIN YPUP.

Amuapl KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CTPOEHHS aMUIHOW TPYIIIBI.
Kuci10THO-0CHOBHBIE CBOMCTBA aMU0B. KHCIIOTHBIN U IEI0YHON THIPOIIN3 aMUIOB.
Pacmienyienne aMu0B runoOpoMUTaMud M a30TUCTOM KHUCIOTOM. [lermaparanus B
HUTPUJIBL. DTaHAMUJI, OCH3aMUI.

I'upposnns, BOCCTaHOBJICHUE HUTPUIOB. MMHIBL, HX aJIKWIMPOBAHUE,
TUAPONU3.  ODTaHHUTpWUI, OeH30HUTpuUa. ['uapasuabl  KapOOHOBBIX  KHUCIOT.
['MpokcaMoOBbIE KUCITIOTBHI.

Nnentuduxaius kKapOOHOBBIX KUCIOT U WX (PYHKIIMOHATBHBIX MPOU3BOJHBIX,
TUAPOKCAMOBas P00, CIIEKTPAIbHBIE XapaKTEPUCTUKH.

[TonukoHIEHCALIMOHHBIE BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS.
[TonukoHneHcanust TUKapOOHOBBIX KUCIOT € JAHMAMUHAMHU KaK CIOCO0 IMOITy4YEHUs
IIOJINAMUJIOB. Haiinos. [Tonmumepusanus €-KalpoJjlakTama (xampoH).
[TonmukonaeHcanus AUKapOOHOBBIX KMCIIOT C 3TUIICHIIIUKOJIEM (JIaBCaH).

[Tomucunokcansl. CTpoeHNE CHIIOKCAHOBOM CBSI3M, CBOMCTBA MOJUCUIIOKCAHOB
(TepMuUeCcKast yCTOMYMBOCTD, TUAPO(HOOHOCTD, OMOJIOTHYECKasi HHEPTHOCTB ).

2.7. DyHKIHOHAJbHbIE POU3BOJAHBIE YI0bHOI KUCIAOTHI. CylibdoHOBBIE
KHCJIOTHI U X QYHKIMOHAJIbHbIE IPOM3BOJAHbIE

QOYHKIMOHAIBHBIE TPOU3BOAHBIE YTOIBHON KUCIOTHI: (DOCTEH, XJIOPYTOIbHbIE
a¢upbl, KapOaMUHOBasg KucioTa u ee 3gupsbl (yperansl). Kapbamun (mMoueBHHA):
THJIPOJIN3, OCHOBHBIE W HYKJIEO(QUIbHbIE CBOMCTBA. ANMIMOYEBUHBI (ypeumisl),
YPEUAOKUCIOTE. B3aumonencTBue MOYEBMHBI C  A30TUCTOM  KHUCJIOTOM U
runoOpomutamu. OOpa3zoBanue Ouypera; OuypeToBas peakius. ['yaHWIWH, €ro
OCHOBHBIE CBOMCTBA.

Cynb(oHOBBIE  KHCIOTBI:  KJAacCHU(UKalUs, HOMEHKIATypa, KHUCJIOTHBIE
CBOICTBa, oOpa3zoBanue cojeil. JlecynbhupoBanue apoMaTHuecKuX CyIb(OKUCIOT.
HyxneopunbHoe 3amMernieHue B  apeHCYIb(GOKUCIOTaX (peakius IIeI0YHOTro
miaBiaeHus). DOyHKIMOHATBHBIE MPOU3BOAHBIE CYJIb(POKUCIOT: SPUPHI, aAMUIBI,
XJIOPaHTUIPUABI.

3. T'erepodyHKuUMOHA/IbHbIC OpPraHuvyeckue coeauHenusi. IlenTuabl u
OesIkH

3.1. 'mapokcu-, peHoJI- 1 OKCOKAPOOHOBBIE KHCJIOTHI

['unpoxcukapOOHOBBIE KHUCIIOTHI: Kjaccuduxanus, HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA Kak reTepodyHKIMOHAIBHBIX coenanHeHui. Crnenuduueckue
peakuuu o-, f-, Y-, O-THIAPOKCUKHUCIOT. JlakToHbl, nakTuapl. OAHOOCHOBHBIE
(MOJIOUHBIE), NBYXOCHOBHBIE (BUHHBIEC, S0JOYHBIE) U TPEXOCHOBHBIC (JIMMOHHAS)
KHCJIOTHI.

®eHoskapOOHOBBIE KUCIOTHI. CanuIMiioBas KUCIOTa: XUMUYECKHE CBOMCTBA
KaK TreTepoPyHKIMOHAIBHOIO COENMHEHMsS; dS(QUPbl  CATMUUIOBOM  KHCIOTHI
(MeTwiICamuuuiarT, (beHuncanuImIar, aleTUJICAIULIMIIOBAs KHCJIOTA).
n-AmunocanmuumioBas  kuciora (ITACK). KymapoBas, ramioBas KHUCIOTHI.
[IpencraBienue o 1yOUIbHBIX BEIIECTBAX.

OxcokapOOHOBBIE KHCJIOTHI: KiIaccu(uKalys, HOMEHKIATypa, XUMHUYECKHE
CBOMCTBA KaK TIeTepO(YHKIMOHAIbHBIX COCIUHEHHM, CHEIU(pUUYECKHe CBOMICTBA.
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Kero-enonbHast Taytomepus [3-TUKapOOHWIIBHBIX COEAMHEHUN (aleTUIIAIEeTOH,
aneToykcycHolii 3¢up). CuHTe3 KapOOHOBBIX KHCJIOT U KETOHOB Ha OCHOBE
alleTOyKCycHOTo 3¢upa. [nuokcuioBasi, NHUPOBUHOTPAIHAS, AallETOYKCYCHasl,
HIaBEJIEBOYKCYCHAsl, O.-KETOTTYyTapOBasi KUCIOTBHI.

3.2. AMUHOKHUCJIOTHI. IlenTuabl u 0eJIKM. AMUHOCTIMPTHI 1 AMUHO(EHOJIbI

Knaccudukanus amMuHOKUCIOT. AMUHOKApOOHOBBIE W aMHUHOCYJIb(OHOBBIE
KHUCIIOThl. XHMHUYECKHE CBOWCTBA KakK TIeTepO(yHKIIMOHATBHBIX COCAMHEHUI.
Cneunduueckue peakuuu o-, -, y-, 0-aMMHOKapOOHOBBIX KHCIOT. JlakTamsl,
TUKeTonuIepasuHbl. [loHsITHE O CTpOCHNH [3-7TaKTaMHBIX aHTHOWOTHKOB.

0.-AMUHOKHUCIIOTBI: CTPOCHUE U KJIacCU(UKAIUSA O.-aMUHOKAPOOHOBBIX KHCIIOT
0enkoB, cTepeonzomepus, PU3NIeCKue CBOICTBa, aM(OTEPHOCTb, U303IEKTPUUYECKast
TOUYKa, 00pa30BaHUE XEJIATHBIX cOeMHEHUN. nenTudukanms o-aMMHOKHUCIOT.

[lentunet u  Oenku, cTpoeHWEe. AMuUAHAs TpUpoAa TNENTHIAHOW CBSI3U.
YacTuuHbIE W TOJHBIA  THAPOINU3, aM(OTEPHOCTh TMENTUIOB U  OEJIKOB.
WNnentudukaius nenTuaoB U OCIKOB.

[lentugnas mnpupojia HEKOTOPHIX TOPMOHOB (OKCHUTOIIMH, Ba3OINPECCHUH,
WHCYJIMH) U JICKAPCTBEHHBIX CPEJICTB (SHANAMIPHI).

a-AMuHOMAcIsiHAA KucioTa. [Tupaneram.

n-AMUHOOEH30iiHasT  KucioTa.  beH30kaWH, MNpOKaWH, MPOKAUHAMM/I.
0-AMUHOOEH30MHAs (AaHTPAHWIIOBAs) KUCIIOTA.

CynbdanunoBas kuciora. Cynbdpanunamuj (crpentouus). OO NpUHINI
CTPOCHHUS CYJib()aHUIAMUIHBIX JIEKAPCTBEHHBIX CPE/ICTB.

n-AMUHOGEHOJI, €ero  MPOU3BOJHBIC, TPUMEHSIEMbIE B  MEAMIIMHE
(mapaneramon). Karexomamunsl. AapeHallvH, HOpaapeHAIVH.

buorennbsie aMuHbBI; 2-aMUHOATAHOI (KOJIAMUH ), XOJIMH, alleTUIIXOJINH.

4. YrieBoabl

4.1. MoHocaxapuabl

Knaccudukanus monocaxapusioB (ajabAo3bl U KETO3bI, TIEHTO3bl U T'E€KCO3bI);
JI€30KCU- U amMuHocaxapa. HoMeHnknaTtypa MoHocaxapuaoB. Crepeouzomepusi; D- u
L- crepeoxumudeckue psabl, snuMepbl. OTKPBITbIE W IUKIMYECKHE (HOPMBI
(pypano3bl, mupanossl). o- U B-AnHomepsl. Popmynsl Xeyopca. Kondopmanuun
nukinyeckux ¢opM. [ukmo-okco- (koimpyaTo-lienHAs) TayToMepusi. MyTtapoTranus
pacTBOpPOB.

dusznueckue CBOMCTBA MOHOCaXapu0B. XUMHUYECKUE CBOMCTBA
MoOHOcaxapuaoB. (OOpa3oBaHWe TIPOCTBIX U  CJIOXKHBIX d¢upoB. Peaknun
MoJTyaleTaTbHOM TpyNmbl: oOpa3zoBanue TIMko3uaoB. O-, N- u S-Tnuko3umbl; ux
oTHouleHue K ruaponu3y. Ilonstue o C-rmuko3unax. M3omepusanus B IIEIOYHON
cpene (peakuus snuMepusanuu). OKHCIEHHE MOHOCaXapuioB. [ JIMKOHOBBIE,
IJIMKapOBbIE M TJIMKYPOHOBBIE KHUCIOTHl. BoccTaHOBIeHHE MOHOCAaxapuioB B
MIOJIMOJIBI (QJIBJAUTHI).

[Tento3sl: D-apabunoza, D-kcunoza, D-pu6o3a. I'ekco3sl: D-riroxosa,
D-ranakrto3a, D-mannHoza, D-¢pykroza. 2-Jlezokcu-D-puboza, D-riroko3amuH,
D-copbur, kcunut. D-I'mokyponoBasi, D-ranaktypoHoBasi, D-riitokoHOBasi KUCIOTBHI.
AckopbunoBas kuciota (Butamus C).
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4.2. Oaurocaxapuabl 4 MOJIUCAXAPUABI

CtpoeHne BOCCTAaHABIMBAIOIIMX M HEBOCCTAHABIMBAIOIIUX JIHCAXaPUJIOB.
Homenknatypa onurocaxapusioB. TayToMepus BOCCTaHABIMBAIOUIUX AMCAXapUIOB.
['unponuz, metanonu3. CrnoxkHble U IpocThie 3pupbl. OTHOIIEHNE K OKUCIICHHUIO.

MarnbTo3a, 11esmo0ro3a, 1aKTo3a, caxaposa.

Knaccudukanus mnonucaxapuaoB. [lpuHUMI CTpOEHHUS U HOMEHKIATypa
romornonucaxapuaoB. CJOXHbIE U TPOCThie A(UPHI TMOJHUCAXAPUIOB: alETaThl,
HUTPAThl, METUII-, KAPOOKCUMETUII- U TUITUIAMUHOITHIILEIIIIOIIO3A.

Kpaxman (amuno3a, aMUIONEKTHH), TIIMKOTEH, 11EJUTI0JI03a, XUTHH, JEKCTPAHBbI,
WHYJIUH, TIEKTUHOBBIE BEIIECTBA. | HAPOIIN3 MONHUcaxapuaoB U UX MPOU3BOIHBIX.

['manmyponoBas kuciora. XoHIPOUTHHCYIb(pATHI. [ enapus.

[ToHsiTHE O CTPOCHNUN AMUHOTJIMKO3HUIHBIX aHTUOMOTHKOB U TNIUKOIENTHIOB.

5. Terepouuxkiauveckne coeauHenusa. Hykieo3uapl, HYKJIEOTHABI,
HYKJIEHHOBbIE KUCJIOTHI

5.1. Oco0eHHOCTH HOMEHKJIATYPbl, CTPOCHHS TIeTePONUKINIECKHX
coequHeHuil. [IaTHY/IeHHbIE reTepOUKINYeCKHEe COeJHHEeHHA

Knaccudukanus  rerepolMKIMYECKUX  coeluHeHui.  PomoHavaiibHbIE
reTepoluKInyeckue coeauHeHus. OCHOBBI CHUCTEMAaTHYECKON HOMEHKIIATYpHI.
CrpoeHre MSITH- U HIECTUWICHHBIX  apOMATHUYECKUX  IeTEePOLUKIMYECKHX
COCIMHEHUM, DSJIEKTPOHOU3OBITOUHbIE U 3JIEKTPOHOAEC(ULUTHBIE TE€TEPOLUKIIBL.
XapakTepuCcTHUKa TEPMOJIMHAMUYECKOMN YCTOMYHUBOCTH apOMaTHUYECKUX
TeTEPOLIUKIIOB.

[IaTH4IeHHBIE TETEPOIUKIIBI C OJHUM TreTepoaroMoM. KuCIOTHBIE CBOICTBA
nuppona. AuumgopoOHOcTs mnupposia u (dypaHa. Peakuum 31eKTpoPUIBLHOTO
3amMenieHus. Peakiiy BOCCTaHOBIEHUS 1 OKHUCIICHHUS.

[Tuppon, Tuoden, Gpypan, nUppoOIUANH, TETpAruapodypaH.

Oypdypomn, ceMuKkapOa3zoH 5-autpodypdypona (HuTpodypa).
[Mnanokobaiamua — BuTamMuH Bio. benzomuppon (uHmoN), B-UHAOTUIYKCYCHAS
kuciota. [louarue o ctpoenuu xjaopoduiiia u reMorjioonHa.

[IaTH4eHHBIE TETePOLMKIBI C JBYMs TeTepoaToMaMu. ApoMaTHUYECKHe
NPEeACTaBUTENN: MHPA30J, HMMHAA30J, THA30Jd, OKca3osl. KHCIOTHO-OCHOBHBIE
CBOMCTBa, oOpa3oBaHue accoumatoB. HykneodunbHble cBoiicTBa. Peakiuu
ANEKTPOPUIBHOIO 3aMellleHUs B MUpaszoje v uMmunaaszoie. Tayromepus mnupaszofa u
MMUJIa305a.

[Tupazononsl, TayToMepus. JlekapcTBEHHBIE CPECTBA HA OCHOBE MUPA30JIOHA.

[IpousBoaHbIe UMUAA30J1a: TUCTUANH, THCTAMUH, OCH3UMH1a301.

Tuazonuaux.

5.2. llecTu4ieHHbIE TEeTEPONUKINIHCKHE COeTMHEHUS

HlecTuuneHHble TETEPOLMKIBI C OJHUM TeTepoaToMOM. ApomaTHuecKue
MPEACTABUTENN: TUPHUIUH, XUHOJINH, N30XHUHOJIUH. OCHOBHBIE CBOWCTBA MUPHUINHA.
Peakuuu snextpoduiabHOoro 3amerneHus. Peakuuu HyKJI€O(QWIBHOTO 3aMEIlEeHUs
(aMMHHUpOBaHME, THIPOKCHIMPOBaHUE). TayToMepuss THUAPOKCUIIPOU3BOIHBIX U
aMUHOMNPOM3BOJHBIX  nupuauHa.  HykineodunbHble  CBOMCTBa  NMUPHUAMHA.
AJKUITMPUANHUEBBIN MOH U €r0 B3aUMOJIEUCTBUE C THAPUA-MOHOM KaK XUMUYECKas
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OCHOBa  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOTO  JeiicTBusi  kopepmenta HAJL'
(HUKOTMHAMUAAICHUHIUHYKIICOTH ).

l'omonorn mnupuauHa: o-, - u y-nukoauHsl,; CH-KUCIOTHBIE CBOMCTBA,
okucieHne. HUKOTMHOBas W M30HUKOTUHOBAST KHUCIOThL. AMHJI HUKOTHUHOBOMU
KUCIOTHl (BuTaMuH PP), ruapazul M30HUKOTMHOBOW KHUCIOTHI (M30HHMA3UM).
[InnepuvH, XUHYKJIMIWH: OCHOBHBIE CBOMCTBA.

[Mupunokcanb, mupuaokcanbdocdar. OOIMIME MPEACTABICHUS O CTPOCHUU U
CBOMCTBAaX COCIMHEHUM I'PyNIIbl BUTaMUHA Be.

XVHONMH ¥ W30XWHOJIMH: OCHOBHBIE M HYKJIEO(DHUIbHBIE CBOWCTBA, PEaKIUU
ANEKTPOPUILHOTO U HYKICOPUIHHOTO 3aMEIICHUSI.

8-I'mApOKCUXUHONNH, XWHOJOH-4 W WX TMPOU3BOAHBIC, TNPUMEHSEMbIC B
MEJIULIMHE.

I'pynna nupana. HeapoMaTu4HOCTh O- W Y-TIUPAHOB, O- U Y-UpoHbI. Conu
MUAPUJIUS, ApOMATUYHOCTh KaThoHa nupuins. [uanuaunosast mpoba. [IpousBoiHbie
OeH30IMMUpaHa: XpPOMaH, XPOMEHBI, XPOMOH, OeH3omupoHbl. DnaBaH, QaBaHOH,
GbnaBoH, WX TUAPOKCUIPOU3BOJHBIE (KaTexwHbl, (IaBOHOUILI). JIrOTEONHH,
KBEPLETHH, pyTUH. Tokodepossl (BUTaMUHBI Tpynisl E).

[IlecTuuiieHHBIE TETEPOLMKIBI C JBYMsS rerepoaToMaMd. ApOMaTHYECKHE
MPEACTABUTENN JWA3WHOB: MUPUMUINH, NUPA3uH, nupuaazud. [lupumunuH, ero
TUAPOKCU- W aMHHONPOW3BOAHBIE: ypauus, THUMHUH, I[MTO3WH, TayTOMEpPHUSI.
S5-®Oropyparmii.  bapoutypoBasi KuCIOTa: JaKTUM-JIAKTaMHasi U KETO-C€HOJIbHAs
TayTOMEpHUs, KHUCJIOTHbIE cBoMcTBa. [IpomsBojmHble 0apOUTYpOBOM  KHUCIOTHI
(bapOutypatel): OapOutan, ¢enodapoutan. Tuamun (ButamuH Bi). OkxcasuH,
¢denokca3u. Tuasuu, peHoTHa3uH.

[Tonsatre o ceMuuwIeHHbIX rerepolukiax. JluazenuH, OeH30AMA3CTHH.
[IpencraBieHne 0 CTPOSHUH JEKAPCTBEHHBIX CPEACTB OCH301Ma3E€TMHOBOTO PAJIa.

5.3. KongeHcupoBaHHbIE reTEPOLMKINYECKHE COeTUHEHUS. AJIKAJTOU/IbI

[Iypun. KucnorHele ¥ OCHOBHBIE CBOWCTBA, TayTOMEpHUs IypuHa. Peakuumn
raJioreHONPOU3BOIHBIX nypuHa c HYKJICO(DMIIHbHBIMU peareHTaMHu.
['MaApOKCUNPOU3BOIHBIC MypHHA (TMIIOKCAHTHH, KCAHTHH, MOYEBas KHUCIIOTA), HX
tayTomepus. KucioTHbele cBOKMCTBA MOYEBOM KHUCIIOTHI, KUCIIbIE U cpeHue ypaThl. N-
MetunpoBanHuble KCaHTUHBI (KOeuH, TEOPWILIUH, TEOOPOMHH), KUCIOTHBIE H
OCHOBHBIEC CBOMCTBA, PEaKIUU 3JIEKTPOPMIBHOTO 3amenieHus. Mypekcuanas npooa.
AMUHOIIPOU3BOIHBIE TypHUHA (aJICHUH, TYaHHH): TAyTOMEPHUs], PEaKIIUA C a30TUCTOM
KUCJIOTOM.

[Trepunun n n3oamiokcazud. @oaueBas kuciora. Pudodaapun.

AJKaiouibl: XMMUYecKasi Kjiaccu(puKkalus, OCHOBHbIE CBOMCTBA, 0Opa3oBaHue
coyiel. Peakiuu ¢ oOlieankaJlouIHBIMU OCaIUTEIbHBIMA PEaKTUBAMU. AJIKAJIOU]IbI
IPYIIbl MUPUJMHA: HUKOTUH, aHaOa3WH. AJIKaJIOWAbl T'PYIINbl XWHOJIWHA: XWHUH.
TanenioxuHHas mpo0a. AJKaIou b1 TpyIII OCH3MIN30XUHOJIUHA u
(EeHAHTPEHU30XMHOIMHA: [anaBepuH, MOPQPUH, KOACHH. AJIKAJIOUJIbl TPYIMIIbI
TpOMaHa: aTPONUH, CKOIOJAMHUH.

5.4. HykJieo3uabl, HyKJ1eoTHbl. [IoHATHE 0 HYKJIEMHOBBIX KHCJI0TAX

Hyxneo3uasl. Ctpoenne Hykiieo3u10B kak N-rimuko3unoB. Pubonykineo3umsl u
TI€30KCUPUOOHYKIICO3HIBI. [lupuMuAMHOBBIE W MYPUHOBBIC a30TUCTHIE
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(HykJIeMHOBBIE) OCHOBaHMs. HoOMEHKIaTypa HYKICO3UI0B, KOH(DOpMAIMOHHOE
CTPOCHHE, THAPONIN3. 3-A3UIOTUMHU/IH.
Hyxneotunpl. CTpoeHue HYKICOTHAOB Kak (ochaToOB HYKICO3UJTOB U KaK

KUCTOT.  PuboHykmeoTwmbl W J1e30KCHUpUOOHYKICOTHABl.  HomeHkmarypa
HYKJICOTH/IOB, TUAPOJIU3. Huxnodocdarsr. Hyxneozuamnomdocdarsi.
HukoTrnHaMuU a1 HUHIUHYKICOTHIBI.

Hyxnennossie KHUCJIOTHI. PubonykiienHOBBIC (PHK) U

nezokcuprudonykiienHosble (JIHK) kucnotel. [lepBuyHas cTpyKkTypa HYKIEHHOBBIX
KUCIIOT KaK TMOJHUHYKICOTUZ0B ¢ (dochoaudbupHbiMu  cBs3amu. llonartue o
BTOPHUYHOM  CTPYKTYp€  HYKIEHHOBBIX KHCIOT. KoMIuieMeHTapHble  Mapsl
HYKJIEMHOBBIX OCHOBAHMIA.

6. OmbLIsieMble Junuabl. M3onpeHonab

6.1. OMbBLIsIEMBIE JUITHABI

JIunuasl. Pu3nyecKre CBOMCTBA OMBUIEMBIX JTUNUAOB. [IpocThie U Cl0KHBIE
OMbLIsieMble TUNuAbL. HachlieHHbIE M HEHACHIICHHBIE BBICIINAE >KUPHBIE KUCIIOTHI,
OCOOCHHOCTH CTPOCHUS W HOMEHKJIATypbl, OMera KucioThl. [lampMuTHHOBAS,
CTEapUHOBAsl, OJICMHOBAs, JIMHOJIEBAs, JIMHOJECHOBAs, ApPaxUJOHOBAs KHUCIIOTHI.
CrnupToBOM  KOMIIOHEHT OMBUISIEMBIX JIMIKAAOB. [leTHWOBBINM, CTEapHIIOBBIi,
MUPHULIUIIOBBINA CIUPTHI, TIMLUEPUH, COUHTO3HH.

Bocku. [Tuenunsbiii Bock. CriepMmarier. JIaHomuH.

Kupsl, macia (TpUalIITTIULEPHHBI): HOMEHKJIATYpa.

®dochonunuas. L-I'muiepo-3-docdar, dbocharuanbie KHUCJIOTHI.
dochartununxoiunsl, (pochatuauakosaMunbl, Qochartuauncepunsl. udunsHoe
CTpOEHHUE.

I'unponus, nepesrepudukanus (METaHOIN3), TUAPUPOBAHUE, MPUCOEAUHEHUE
raJIOr€HOB, OKUCIIEHUE OMBLISIEMbIX JTUITUIOB.

6.2. Tepnensl u TepneHouabl. CTepouabl

W3onpeHouapl: KiacCUpUKaLusl, MPUHIUI CTPOEHUS, U30MPEHOBOE MPABUIIO,
bu3nYecKue CBOMCTBRA.

Tepriensl u TepneHouabl: Kiaccudukalus, HOMEHKIATypa, CTPOCHHUE U
TUNIUYHAs  PEaKUUMOHHAass  CIOCOOHOCTh.  PopoHavanbHble  MOHOTEPIIEHOBBIE
yraeBoaopoabl  (2,6-TMMETHIIOKTaH, MEHTaH, NWHAH, OOpHaH). ANMKINYECKHE
MOHOTEpIIEHbI (LUTPab), MOHOLMKIMYECKUE MOHOTEPIIEHBI M MOHOTEPIICHOUIbI
(JTMMOHEH, MEHTOJI, TEPIIHH ), OUITUKIMYSCKIE MOHOTEPIICHBI 1 MOHOTEPIICHOU IBI (Ol
nuHeH, OopHeos, kamdopa). JutepneHonabl (pPETUHON, PETHUHAIb), BUTaMHUH A.
Terpareprens! (B-KapoTHH), MPOBUTAMHUH A.

Ctpoenne  roHaHa  (UMKIONEHTAHONEPrUAPO(DEHAHTPEH):  CTPYKTYpa,
HyMepalusi aTOMOB yriepoja, koiblia A, B, C, D); crepeonzomepusi, 1Iuc- U TpaHC-
COUJICHEHUs1 Kouyel, o, [P-cuctema o0003HAUeHUS KOHQUTYpaluud IEHTPOB
xupanbHOocTU. Tunbl cowieHenusi koieu A, B, C, D B mosekynax HNpUPOAHBIX
CTEPOUIOB, S0i- U SP- CTEPEOXUMUYECKUE PSIBI CTEPOUIOB.

Knaccudukanus v HOMEHKIATypa TPUPOAHBIX CTEPOUIHBIX COCAUHEHUMU.
PopoHauanbHbie yriieBOJOpPOAbI, TOMOJOTM TOHaHA: 3CTpaH, AHAPOCTaH, MpErHaH,
XOJlaH, XoJIeCTaH. ['pynmbl  CTEpPOMAOB:  CTEPUHBI,  KEJIYHbIE  KHUCIOTHI,
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KOPTUKOCTEPOU/IbI, aHJIPOT€HHBbIE TOPMOHBI, 3CTPOr€HHBIE TOPMOHBI, ATrJIMKOHBI
(reHUHBI) CepJICYHBIX TTTUKO3HIOB.

Crepunsl (xoJiecTepuH, 3procrepun). Mzomepuzanus s3proctepuHa B BATAMUH
D,, xonectepuna — B BuTaMuH Dj.

XKemunble KUCIOTHI (X0J€EBast, J€30KCUX0JIEBAs, TITMKOXOJIEBas, TAypOXOyeBas).
OMyJnberupyrouiee JeUCcTBHE.

KopTtukocrepou sl (rHAPOKOPTU30H, 1€30KCUKOPTUKOCTEPOH, MPETHU30JIOH).

AHJIpOTEHHBIE TOPMOHBI (TECTOCTEPOH, aHAPOCTEPOH ).

DCTpOreHHbIE TOPMOHBI (3CTPAIUOI, SCTPOH, ICTPHUOII).

ATJIMKOHBI (TeHUHBI) CEPJICUHBIX TJIMKO3UJIOB, KapICHOJIUIbI
(IMTUTOKCUTCHUH, CTpOopaHTHANH) U OydaaueHomuapl. OO TPUHIIAIT CTPOCHUS
CEPACYHBIX INIMKO3UI0B. ['mapomnus.

7. Cunre3. Meroabl BblaejieHHs] U OYNCTKH. DPu3nyecKkue KOHCTAHTHI
BelIECTBA KAK KPUTEPUHN YMCTOTHI M HACHTH(UKANNH

O6mume MPUHLIUTIBI IIJIAHUPOBAHUS XUMHYECKOTO CUHTE3A,
PETPOCUHTETUYECKUM aHaIu3. YCJIOBHUS peakuuu, ux obdecrnedenue. [Ipubopsr s
XUMUYECKOTo cuHTe3a. CrocoObl BBENECHMSI KpPaTHBIX CBs3ed, (DYHKIIMOHAIBHBIX
IpynI  rajoreHONpPOU3BOJHBIX — YTIEBOAOPOJOB, CHHUPTOB, (EHOJIOB, AaMHUHOB,
aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, CIIOKHBIX 3(DUPOB, AMUIOB.

Brinenenne u3 cmeceil, ouncTka BelecTBa (PUIBTPOBAHUEM, SKCTPAKIUEH,
MEPErOHKOM, MEePEeKPUCTAIUIM3ALNEH, BO3TOHKOM: (PU3HKO-XMMUYECKHUE OCHOBBI
METOJI0B, OCHOBHBIE IPUHIIUIIBI PA0OTHI, 000PY10BaHUE.

Onpenenenue TeMIiepaTypbl KHUIEHHUS, TEMIIEpaTyphl ILJIaBJICHUS: padoTa C
KamWuIsipoM, TpruOopsl, 000pyAOBaHUE, METOAMKA paOOThL. | TaBHBIE SMIUPUYECKHE
3aKOHOMEPHOCTH BIIMSIHUSI COCTaBa M CTPOCHUS MOJICKYJI Ha TEMIIEPATYPhl KUTICHUS U
naBjieHusl BeilecTBa. lIpuMeHeHne (U3MYECKMX KOHCTAHT BEIIECTBAa [JIsi €ro
uneHTuukauyu.  Meroax — TeMriepaTypbl  IUIaBIIGHUS  CMEIIAHHOW  MPOOHI.
Temnepatypa KansenajaeHusl.



20

NHO®OPMAIINOHO-METOAUYECKAS YACTDb
Jlureparypa

OcHoBHasA:

1. Opranunyeckas XuMHsl : Y4eOHHMK : JUJISl CTYJCHTOB YUYPEXKJICHUU BBICIIL
npod. oOpazoBaHus, oOyyalomuxcsi 10 crnenranbHocTH «Dapmanus» 1O
nucuumuinHe «Opranndeckas xumus» / H. A. TrokaBkuna [mM ap.] ; moa pen.
H. A. TrokaBkuHoii ; M-Bo oOpa3oBanus u Hayku P®. — Mocksa : [ D0TAP-Menua,
2019. - 639 c.

JlonmostHuTEILHAS

2. OpraHuyeckass XUMHUS : Y4€OHUK : JUIsl CTYJIEHTOB YYPEKICHUN BBICIHI.
npod. oOpazoBaHus, oOydalomuxcsi 10 crnenraibHocTH «Dapmanus» 1O
nucuumuinHe «Opranndeckas xumus» / H. A. TrokaBkuna [mM 1p.] ; moa pen.
H. A. TrokaBkuHo# ; M-Bo oOpa3zoBanus u Hayku P®. — Mocksa : [ D0OTAP-Meaua,
2015. - 639 c.

3. Opranudeckass XuMus . y4eO. A CTYJACHTOB BY30B, OOydaroIIUXCs IO
cnenuanbHoct  «®apmarus» . [B 2 kH.]. Ko, 1 : OcHoBHOW KXypc /
B. JI. beno6oponoB [u np.] ; mox pen. H. A. TrokaBkunoii. — Mocksa : [poda,
2008. — 638 c. : ui.

4. Opranuyeckas XuMus : y4deO. Il CTYICHTOB BY30B, OOYYalOIIMUXCS IO
cnenuanpHocTd  «®apmanmsa» . [B 2 kH.]. Ku. 2 : CoemuanbHbeii Kype /
H. A. TrokaBkuna [u np.] ; mox pea. H. A. TrokaBkuHoii. — Mocksa : [poda, 2008. —
592 c. : u.

5. buooprannueckas xumus : yde0. mocooue / O. H. Puneiickas [u ap.]. —
Mumnck : HoBoe 3nanue, 2022. — 280 c.

5. 'pannoepr, U. U. Oprannyeckast Xxumus : yue0. Ui akaaeM. OakanaBpuata /
N. U. I'pannbepr, H. JI. Ham. — 8-e uzn. — Mocksa : FOpaiit, 2014. — 607 c.

6. PeyroB, O. A. Oprannyeckass Xumus : B 4 4. : y4e0. I CTyJICHTOB BY30B,
oOydJarommMxcss MO HaMpaBiIeHUI0 W crenuaibHocT «Xumus» / O. A Peytos,
A. JI. Kypn, K. I1. Byrun. — 6-¢ uzn. — Mocksa : JlabopaTopus 3nanuit, 2020.

Y. 1.-566, 1] c.: un.

Y.2.-622,[1] c. : nn.

Y. 3.-543,[1] c. : Tabum.

Y. 4-722, [4] c. : Tabm.

7. llIabapos, FO. C. Oprannyeckas xumus : yueonuk / 1O. C. Illabapos. — 1U3x.
5-¢, crep. — Cankr-IletepOypr ; Mockga ; KpacHonap : Jlans, 2018. — 846 c. : ui.

8. lllerones, A. E. Oprannveckas xumus 1js (apMaleBTUYECKUX U XUMHUKO-
OMOJIOTMYECKUX CHeluanbHOCTed By30B : yued. mocodue / A. E. Ilerones,
W. 1. Axosnes. — Caukt-IletepOypr : Jlanp, 2017. — 542 c.

IIpuMepHbIi epevYeHb Pe3yJIbTATOB 00yUeHHUs

B pesynbrare usydyenus ydeOHOM nucHUIUIMHBI «OpraHuyeckas XUMHs»
CTYZIEHT OJKEH:!

3HATH:

KJIacCU(UKALIMIO U HOMEHKIIATypy OpraHUYE€CKHX COCTUHEHUI;
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OCHOBBI ~ CTEPEOM3OMEpPUM, DJIEKTPOHHOE CTPOCHUE U  PEAKIHOHHYIO
CIIOCOOHOCTh OPraHUYECKUX COCTUHCHHUIM;

B3aUMOCBSI3b KJIACCOB OPTaHUYECKUX COCTUHCHUN;

KaueCTBEHHbIC peaklWu Ha (YyHKIHOHAIbHBIE TPYNNbl WU CTPYKTYPHBIC
(dbparMeHTshI;

OCHOBBI (PU3MKO-XMMUYECKUX METOJIOB ONPEACIICHUS CTPOCHHS OPraHWYECKUX
COCJIMHCHUN;

3HAYEHUE OMNPECICHHBIX KJIACCOB OPTraHUYECKUX COCIUHECHUUN B MEAUIIMHE U
dapmannu;

yMeThb:

KJIaCCU(PUITMPOBATH OPTAHUUYECKHUE COSAMHEHUS TI0 UX CTPOCHUIO;

3aMUChIBATh XUMHUYECKHE (POPMYJBI COCAUHEHUH 10 CHCTEMAaTHYECKUM
Ha3BaHMSIM, COCTABIIATh CUCTEMAaTUUECKHE Ha3BaHUSI COSAMHEHUM 10 UX (opMyJiaMm;

IIPOTHO3UPOBATh  OCOOCHHOCTH  AJICKTPOHHOTO M IPOCTPAHCTBEHHOI'O
CTPOEHUSI, CIEKTPaIbHbIC XapAKTEPUCTUKU OPTAaHUYECKUX COCTMHECHUI;

BJIAJIE€Th:

HaBBIKAMU IPOTHO3UPOBAHMS PEAKIIMOHHOM CIIOCOOHOCTH OpPTraHUYECKUX
COCJIMHCHUN;

METOJIMKOW TJIaHWPOBAHUSA M BBIMOJHEHUS XUMHUUYECKOTO SKCIEPUMEHTA IO
Ka4eCTBEHHOMY (DYHKIIMOHAJILHOMY aHAJN3y OPTaHUYECKUX COSTUHCHUM.

IIpumepHbIii NepeYyeHb NPAKTHYECKHUX HABBIKOB

1. 3anuceiBaTh XuMUUYecKue (POpMysbl COCAMHEHUN IO CHUCTEMATHYECKUM
Ha3BaHMSIM, COCTABJISATh CUCTEMAaTUUECKUE HA3BaHUS COCAMHEHUM 1Mo ux GopMmyam,
KJIaCCU(UILIMPOBATH COCTUHEHUS.

2. TIporHO3MpOBaTh PEAKIIMOHHYI0 CHOCOOHOCTh OPTaHUYECKHUX COCIMHCHHMA
Ha OCHOBE OJJIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHMS, 3alUCHIBATH CXEMBbI
XAMHUYECKUX PEAKIUH.

3. IlnanupoBaTh W BHITIOJHATh XUMHUYECKHI IKCIIEPUMEHT MO0 Kauye€CTBEHHOMY
GYHKIIMOHATFHOMY aHAIIM3Y OPTaHHUYECKUX COCIMHEHUM, MOATBEPKIATh CTPYKTYPY
Ha OCHOBE (PU3UKO-XUMHUYECKUX (CTIEKTPATBbHBIX) METOIOB.

4. IlnaHupoBaThb M BBINOJIHATh XMUMHUYECKHI HSKCIEPUMEHT IO CHUHTE3y U
OUYHCTKE OPTraHUYECKUX COCAUHEHUM.



COCTABUTEJIN:

JoneHT kadeapsl 00IIeH 1 OpraHuYeCKOn

XUMHUHU YUIpEKIeHUsT 00pa3oBanHus «ButeOckuit

roCyJIapCTBEHHBIN opjieHa [[pykObl

HapOJ0B MEAUIIMHCKUI YHUBEPCUTETY,

KaHIUJAT XUMAYECKUX HAYK, TOLECHT C.I'.Ctrenun
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COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM
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KaJpOB 3JIPAaBOOXPAHECHUS YUPEKACHUS

oOpa3oBaHUs «benopycckuu
rOCyJlapCTBEHHBIN MEIULIMHCKU N
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