[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: AcTpeprseisa isifoe F6eYiapcTBeHHOE 4BTOHOMHOE 06PA30BaTEILHOE YUPeKIeHNE BBICIIEro 06pa3oBaHus

LlomkHocTb: PekTop «Poccuiicknii yauBepcurteT Apyx6b1 HapoaoB umMenu [arpuca JIymymob»
[ata nognucanus: 29.05.2023 14:18:39 y P Py P P ymy

YHUKanbHbI MPOrpaMMHbIA KKOY;
ca95330120d891083f9396730%@ﬁ%@@?ﬁ¥ (l)H:lHKO'MaTeMaTI/I‘leCKI/IX H €CTECTBCHHBIX HAYK

PABOYASA IPOTPAMMA JUCHUIIJIMHBI

OPTAHMYECKAA XUMUA

Pexomengosana MCCH a5 HanpaBJieHUsI MOATOTOBKH/CIIeHATbHOCTH:

04.03.01 «Xumus»

(Ko ¥ HANMECHOBAHUE HAIIPABIICHHS MO OTOBKH/CIICIINATIBHOCTH)

OcBoeHHe IMCUMILIHHBI BEAETCH B PAMKAX peajin3alui 0CHOBHOI npodeccnoHaIbLHOI
o0pa3oBaTe/IbHOM porpamMmMsbl Bbiciero oopazosanus (OII BO):

«XHUMUSI
(manmenoBanwue (poduis/crernuanuzamys) OI1 BO)

2023 r.



1. HEJIb OCBOEHUSA JUCIIUIIJINHBI

Ilenpt0 OCBOEHHS JUCHUIUIMHBI «OpraHudeckas XUMHUS» SBISIETCS OOydYCHHE
CIyIIaTeNled OCHOBHBIM MOHATHSAM TEOPETUYECKOM OPraHWYEeCKOM XHWMHH, a TaKkKe
MPaKTUYECKUM MeToAaM paboThI B 1aOOpaTOPHH.

Opranuueckasi XUMUsl SBJISIETCS OJTHOM M3 OCHOBOIOJIAraloMX JUCIUIUIMH B LIUKJIIE
€CTECTBEHHOHAyYHOM TOATOTOBKM ©OakalaBpoB M MarucTpoB XHMMHKOB. B Kkypce
OpraHWYECKOW XMMHUU U3JIaraloTcst PyHIaMeHTaIbHbIE OCHOBBI YUEHHUS O CTPOCHUHU MOJIEKY I,
TUMAX XUMHUYECKOM CBA3M M XUMHUUYECKUX CBOMCTBaX OPraHUYECKUX COCTUHEHUH, O
GU3UYECKUX U XMMHUYECKHUX METOJaX MX HMICHTH(HUKAIIUU, O B3aUMOCBS3U PEaKIMOHHOM
CIOCOOHOCTH BEIIECTBA C €r0 MOJICKYJISIPHOW CTPYKTYpOH, O MEXaHH3MaX OpPraHUYeCKHUX
pEAKIMII U OCHOBHBIX METOJaX OPraHUYECKOro CHUHTe3a. Llesbio M3yueHHusi OpraHuuyecKon
XUMUHU SBISIETCS (pOpMUpOBaHHE MIMPOKOTO €CTECTBEHHO-HAYYHOTO KPyrozopa XUMHKAa,
BJIQJICIOLIETO0 3HAHUSAMHU O XMMHUYECKUX CBOWCTBAaX PAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN, OCHOBHBIMM METOAAMHU SKCIIEPUMEHTA B OPraHUYECKON XHMUHW, HAaBBIKAMH
MIPUMEHEHUS TEOPETUYECKUX 3aKOHOB K PEIICHUIO TPAKTUYECKHUX 3a]1a4.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHbI
OcBoenune nucuuIUIMHbl «OpraHudeckass XHUMHsS» HANpaBlIeHO HAa (OpMHpOBaHUE Y

00y4aroIUXCs CACAYIONINX KOMIETEHIIUN:

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvix y 00yHarouuxcs npu 0C80eHuUU
OUCYUNTIUHBL (PE3VIbMAMblL 0C80EHUSL OUCYUNIUHDL)

Komnerennuu | HazBanue koMmneTeHInu WHaukaTopsl JOCTHKEHUS] KOMIETEHIUH
YK-1 Criocoben ocymectiaTh | YK-1.1. Ananusupyer 3ajgauy, BBIIENAS ee
MOMCK, KPUTUYECKUN aHaiu3 | 0a30Bble COCTABIISIOLIUE;
U cuHte3 uHpopmamuy, | YK-1.2. Omnpenenser u paHXHUpyeT
IIPUMEHSATH CUCTEMHBIN | MHOpManuio, TpedyemMyro [  peleHHUs
MOJIXO[ ISt peleHus | MoCTaBJIEHHOU 3ajiauy,
MOCTaBJIEHHBIX 3aja4
YK-6 Crniocoben ympapnate cBouM | YK-6.2. BeipabaTeiBaeT HHCTPYMEHTBI U METObI
BpEMEHEM, BBICTPAaWBaTh U | YIpPaBJICHHUS BPEMEHEM TIPU  BBIIOJIHEHUH
peaan30BbIBaTh TPAEKTOPHUIO | KOHKPETHBIX 337ay, IPOEKTOB, IeleH;
camopa3zButus Ha ocHoBe | YK-6.3. Ananmusupyer CBOM pecypchl U HX
OPUHIUIIOB O0pa30BaHUS B | IMpEIeIb (JIMYHOCTHBIE, CUTyaTHUBHbIE,
TE€4YeHUE BCeH )KU3HU BpPEMEHHBIC U T.JI.), JJISl YCIEITHOTO BHITOJTHEHHS
MOCTaBJICHHOW 3a/1auu;
VK-6.4. Onpenensier 3aauu caMOpa3BUTHSA, 1IN
Y TIPUOPHUTETHI TPOPECCHOHATBHOTO POCTa.
OIlK-1 Cnocoben ananusupoBarh u | OIIK-1.1. Cucremarusupyer u aHaJIU3UpYET
UHTEPIPETHPOBATH pe3yabTaThl  XMMHUYECKMX  JKCIEPUMEHTOB,
pe3yJIbTaThl XUMHUYECKUX | HAONIOACHUN, U3MEPEHUN, a TaKKe pe3ysIbTaThbl
AKCIIEPUMEHTOB, pacyeToB, CBOMCTB BELIECTB U MaTEPUAJIOB;
HaOJI0/IEHUI 1 U3MepeHU OIIK-1.2. [Ipemmaraer MHTEPIPETALIIO
pe3yJIbTaTOB COOCTBEHHBIX HKCIHEPUMEHTOB U




pacuyeTHO-TEOPETUUECKUX pabot C
UCIIOJIb30BaHUEM TEOPETUYECKUX OCHOB
TPaJULMOHHBIX U HOBBIX Pa3/J€JIOB XUMHUH;

OIIK-2

CrocobeH  TpPOBOJUTH  C
COOJIIOZICHHEM HOPM TEXHHUKH
0E30IIaCHOCTH ~ XUMHMYCCKUH
9KCIIEPUMEHT, BKJIIOYast
CUHTE3, aHajlW3, W3YUYCHHE
CTPYKTYPBI u CBOWCTB
BCIICCTB 148 MaTepI/IaJIOB,
UCCJICIOBAHKUE TIPOIICCCOB C
nux y‘-IaCTI/IeM

OIIK-2.1. PaGoraer c XHUMHYECKUMH
BCIIIECTBAMH C COOJIFOJICHUEM HOPM TEXHUKH
0e30IMacHOCTH;

OIIK-2.2. [IIpoBoauT CHHTE3 BEUIECTB H
MaTepuaioB Pa3HOM MPUPOIBI C UCTIOIb30BAHUEM
HMEIOIIUXCSI METOIHK;

OIIK-2.4. TIpoBOAWUT WCCIEIOBAaHUS CBOWCTB
BEIIECTB M MATEPUAJIOB C HCIIOJIb30BAHUEM
CEpUUHOTO HAYYHOTO 000pYI0BaHUSI.

OIIK-6

Cnocoben IPEJICTABIATh
pe3ynbTaThl CBOCH paboOThI B
YCTHOM U MUCbMEHHOH popme
B COOTBETCTBHH C HOPMaMU H
IpaBWJIaMH, TIPUHATHIMH B
poeCCHOHATBHOM
€0o0011IeCTBE

OIIK-6.1. IlpencraBnser pe3yibTaThl paOOTHI B
BUJIC OTUETA 10 CTAHAAPTHOHN dopme

[1K-1

Cnocoben HCIIOJIB30BaTh
HOJTy4YEHHBIC 3HAHUSA
TEOPETUYCCKHUX OCHOB
(byHIaMEHTAILHBIX PA3/IeIOB
XUMUH pu pelLeHnn
npodeCCHOHATBHBIX 3a1a4

[IK-1.1. TloHumMaeT OCHOBHBIC MPHUHIIUIIBI,
3aKOHBI, METOJIOJIOTHIO U3YYaeMbIX XUMHUYECKHUX
JMICLIUTUIAH, TEOPETHUECKUE OCHOBBI (PU3MUYECKIX
U PU3UKO-XUMHUYECKUX METO/IOB UCCIIEIOBAHMUS,
[IK-1.2. Ucnonp3yer dbyHIaMEHTaTbHBIC
XUMHYECKHE MIOHSTHUS B cBOEH
po(heCCUOHATILHOM e TeILHOCTH,

IIK-1.3. HNuTtepnperupyer IIOJIyYECHHBIE
pe3ynbTarhl, HUCHOJB3YyS  0a30Bble  IMOHATHUS
XUMHYECKHUX AUCIUTLINH.

[1K-4

Crocoben HCIOJIb30BaTh
COBPEMEHHBIE METO/IBI
CHHTE3a, YCTaHOBJICHHS
CTPYKTYpbl M HCCIIEOBAHUS
CBOMCTB M  PEAKLMOHHOMN
CIIOCOOHOCTH  XMMHYECKHUX
COeTMHEHNN oo
PYKOBOJCTBOM  CIIELIMAJIACTA
Oonee BBICOKOM
KBaJIM (DUKAIIH

[1IK-4.1. CniocoOeH m1aHupoBaTh U OCYIIECTBIISITh
HaIpPAaBJICHHBIA CUHTE3 COEAVMHEHMH B paMKax
ITOCTaBJIEHHOM 3a1a4H.

3. MECTO JNCIMIIJIMHBI B CTPYKTYPE OII BO

Jucnurmmaa «OpraHuyeckasi XUMUs» OTHOCUTCS K 0a30BOM KomrmoHeHTe 0yioka bl

OII BO.

B pamkax OIl BO oOyuatomyecs Takke OCBaWBalOT JIPYTHe AMCLUUIUIMHBI W/WIH
NPAaKTUKH, CIIOCOOCTBYIOIINE JOCTHKEHHIO 3allJITAHUPOBAHHBIX PE3yJbTaTOB OCBOCHUS
JUCHUIUTMHBI «OpraHuyeckasi XuMus».




Tabauya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrowux O0CMUNICeHUro
3aNIAHUPOBAHHBIX PE3YTbMAMO8 0CBOCHUSL OUCYUNTUHBL

IMpenmecrByomue ocaenyrommue
Hudp Haumenopanue Z[HCII)IHI:IJII/IHLIyMOIIIIIyJIH, nncunnnnll[{)ll,l/;quouynn,
KOMIIETeHIIH U * *
NPaKTHKHU NPAKTHKHU
YK-1 Cnocoben dunocodus CtpoeHue BerecTra
OCYILECTBJIATh MOUCK, | MaremaTuka Kommonanas xumus
KpUTHYECKUM aHanu3 U | Puszuka OCHOBBI KBAHTOBOU XUMUHU
cuHTte3 uHpopmanuu, | Madopmarnka XHWMHUYECKUE OCHOBBI
MPUMEHSITD Heopranunueckas OMOJIOrMYeCKHUX MPOIIECCOB
CHUCTEMHBIN MOJIX0]1 XUMUS N30paHHbIe TTIaBbI XUMHH
JUTS pEIICHUS AHanuTHuYecKas XUMHS | DKCIIEpUMEHTAIbHbBIE METO/IbI
MOCTaBJICHHBIX 33J1a4 MCCJICIOBAHMS B XUMHUH
BBenenue B Xxumuio
KOOPJAMHAIIMOHHBIX
COeIMHEHUN
OCHOBBI HAHOXUMHUH
XuMUS JeKapCTBEHHBIX
BEILIECTB
DU3NKO-XUMUYECKUE METO/IbI
HCCJICIOBAHUS
HEOPraHMYECKUX BEIIECTB
Crparerust opraHu4ecKoro
CUHTE3a
OcHOBBI HEPTEXUMUU
Mex IuCIuuIIIMHAPHbBINA
MOMYJTb
VYuebHas nmpakTuKa
[TpepnumiomMHas nmpakTuka
YK-6 Cnocoben ympaBiaTh | Dusudeckas KyapTypa | DKCHEPUMEHTATbHBIE METOBI
CBOUM BpeMeHeM, | [Ipuknagnas WCCJICIOBAHMS B XUMHUH
BBICTPAUBaTh u | husnueckas KyinbTypa | YueOHas MpakTUKa
peaTn30BhIBAThH Heopranuueckas Hayuno-uccnenoBarenbckas
TPAEKTOPHIO XUMUS pabota
CaMOpPa3BUTHUS Ha | AHanuTuueckas xumus | [IpeanumiomHas mpakTuka
OCHOBE MIPUHLUIIOB
o0pazoBaHus B
TEUEHUE BCEU KU3HU
OIIK-1 Cnocoben Heoprannueckas CtpoeHue BerecTra
aHaJIN3UpPOBAThH U | XUMHUSA OCHOBBI KBAHTOBOW XUMUU
WHTEPIPETHPOBATH Ananutuueckas xumus | Kommounnas xumus
pe3yabTaThl BricokoMonekysipHbIe
XUMHUYECKHUX COCTMHEHUS
HKCIIEPUMEHTOB, Kpucrannoxumus u 0OCHOBBI
HaOIIOICHUI " PEHTIE€HOCTPYKTYPHOTO
U3MEPEHUI aHanu3a
Xpomarorpadus




OCHOBBI 3JIEKTPOHHON U
Kosie0aTeIbHON
CHEKTPOCKOITUHU

OcHoBsl AMP

OCHOBBI Macc-CIEKTPOMETPUN
W36paHHbIe T1aBbl XUMHUH
DKCNepUMEHTAIBHBIE METOBI
UCCIICIOBAaHHS B XUMUHU
YyeOHast mpaKTHKa
Hayuno-uccnenoBarenbckast
pabota

[TpenauruioMHast MpaKTHKA

OIIK-2 Crniocob6en npoBoauTs ¢ | Heopranuueckast Komnonanas xumus
COOJIIOJIEHMEM  HOPM | XUMHUS DKCIepUMEHTAIIbHbIE METO 1B
TEXHUKU 0€30MacHOCTH | AHATUTHYECKAst XUMHSL | UCCIICAOBAHUS B XUMHUHU
XUMHUYECKHUH VYuebHas npakTuKa
IKCIIEPUMEHT, Hayuno-uccnenoBarenbekast
BKJIIOYast CHHTE3, pabota
aHam3, U3yueHHE [IpenauriomHast mpakTHKa
CTPYKTYpbl U CBOWCTB
BEIIIECTB "

MaTepHajoB,
UCCIIC/IOBaHHE
OpoleccoB € HX
y4acTHEM

OIIK-6 Cnocoben Heoprannueckas [TpakTHYECKHIi KypC
HpeIlCTaBJ'IHTB XUMUS HHOCTPAHHOTO A3bIKa
pe3yJIbTaThl CBOEH WNHocTpaHHBIN S3bIK IpakTiyeckui Kype pycckoro
paboThI B yCTHOM 1 Pycckuii 361K (Kak A3bIKA (KaK HHOCTPAHHOTO)
MHCHMEHHOM ()OpME B | HHOCTPAHHbIH) YueGnast npaxTHka
COOTBETCTBHH C AnannTHYecKas xumus | [1AY1HO-HCCIIE/0BaTebCKas
HOpMaMH 1 Bropoii nHOCTpaHHBIH pabora
NpaBHIIAMI, S3BIK [TpennumniomHas npakTHKa
HPUHATHIMU B
poeCCHOHATHPHOM
coo011ecTse

IK-1 Cnocoben Heoprannueckas CtpoeHue BemiecTra
UCIIOJIb30BaTh XUMUS Komnonanas xumus
NOJyYCHHBIE ~ 3HAHUS BricokomonekysipHbIe
TEOPETUYECKUX OCHOB COEJIMHEHUS
(byHIaMEHTaIbHBIX Kpucrammoxumust 1 OCHOBBI
pa3zenoB XUMHM TIpU PEHTI€HOCTPYKTYPHOTO
peleHnH aHamM3a
npodeccuoHaIbHBIX Xpomatorpadus
3a71au OCHOBBI AJIEKTPOHHOU 1

KoJIe0aTeNbHOM
CTHEKTPOCKOITUHT
OcHosbl SAMP

OCHOBBI Macc-CIIEKTPOMETPUHI
M36paHHble I1aBbl XUMHUH




DKCnepruMEeHTaIbHBIC METOIbI
UCCIIC/IOBAaHHS B XUMHUH
DU3UKO-XMMUYECKUE METOIBI
UCCIIE/I0OBaHHS
HEOPraHUYECKUX BEIICCTB
Ctparerusi OpraHu4ecKoro
CHHTE3a

OCHOBBI HEPTEXUMUHU
YyeOHast mpaKTHKa
Hayuno-uccnenoBarenbckas
pabota

[peyiuIyIoMHas MPAKTHKA

[1K-4 Crniocoben Heopranuueckas Kpucrannoxumust 1 OCHOBBI
UCIIO0JIb30BaTh XUMHUS PEHTI€HOCTPYKTYPHOTO
COBPEMEHHBIE METO/IbI aHaIn3a
CHHTE3a, Xpomarorpadus
YCTaHOBIICHHS OCHOBBI AJIEKTPOHHOH H
CTPYKTYpbI u KoJ1e0aTenbHOM
UCCIIC/IOBAHMSI CBOWCTB CHEKTPOCKOITUHT
" PEaKIIMOHHOU OcHoBrI SIMP
CIIOCOOHOCTHU OCHOBBI Macc-CIIEKTPOMETPUU
XUMHUYECKHX DKCcIepUMEHTAIIbHbIE METO/IbI
COCIMHEHUI oJ WCCIICIOBAaHHUS B XUMUHU
PYKOBOJICTBOM VYuebHas npakTUKa
cnenuanucra  Oosee Hayuno-uccnenoBarenbckast
BBICOKOM pabora
KBAJTH(PUKAIIMN [TpenuruioMHast mpakTHKa

4. OFBEM JUCIHHUATILIMNHBI 1 BUJbI YYEBHOM PABOTHI

OO6miasi TPyJOEMKOCTh JUCIUTIIIUHBI

3a4EeTHYI0 eanHUIy (756 yacos).

«Opranuyeckas XUMHS»

coctaBister 21

Tabauya 4.1. Buov yuebnoii pabomsi no nepuodam oceoernus OIT BO ons OTHOHU

gopmbl 06yuenus

. BCET O, Cemectp(-b1)
Bup yueoHoii padotnl Ak 3 4 5

Koumaxmnas paboma, ax.u. 504 144 | 144 | 216
B TOM YHCIIE:
Jleximu (JIK) 144 72 72
Jlaboparopnsie pabots (JIP) 360 72 72 | 216
[TpakTrueckue/cemunapckue 3austus (C3)
CamocmosmenvHnas paboma 00y4aiowuxcs, ax.u. 108 108
Kypcosas paboma 36 36
Koumponw (sx3amen/3auem ¢ oyeHkotl), ax.u. 108 36 36 36
OO0mas Tpy10eMKOCTb 1M CHUIIIHHBI A 756 180 | 180 | 396

3a4.e1l. 21 5 5 11




5. COAEP KAHUME JUCHUIIJIMHbI

Tabnuya 5.1. Cooe

porcanue oucyuniunsl (MoOyst) no sudam y4ebHou pabomoi

HaumenoBaHue pasjaeia

Conep:xkanue pazaena (TeMbl)

Bup yueonoii

JAUCHHUILIMHBI padoThI™*
Tema 1.1. Teopust XuMu4eckoro cTpoeHus JIK, JIP
oprannyeckux coenuHennii A.M. bytneposa.
Paznen 1. OcHoBHBIE
. |Tema 1.2. 'ubpuamu3zamus aroma yriiepoja, a3ora JIK, JIP
MOHSTHSI OPTaHUYECKON .
Y KHUCJIOPO/1a, TUITBI XUMUYECKUX CBSA3EH, BUJIbI
XUMHUHI
H30MEpUH.
Tema 1.3. lonsipuzanms cBsizeil. JIK, JIP
Tema 2.1. Ilonyuenue. Peakiimonnas JIK, JIP
CIOCOOHOCTh, HOMEHKJIATYypa, IOBOPOTHAS
H30MepHsl.
Pa3nen 2. AnkaHbl Tewma 2.2. CBoOoHBIE paguKaibl. Peakiun JIK, JIP
PaAMKAIbHOIO 3aMEIICHHUSL.
Tema 2.3. UnnykTuBHBIN 3D PEKT alKUIBHBIX JIK, JIP
TPYIIIL.
Tewma 3.1. Ilomyuyenue. Peakunonnas JIK, JIP
CIIOCOOHOCTh, FTEOMETPUYECKasi U30MEPHSL.
Tema 3.2. DaekTpodUIHLHOE TPUCOSAMHECHNE. JIK, JIP
Conpsixk€HHOE TPUCOESTUHEHHE.
Paznen 3. AnkeHsr p P A .
[Tommmepu3arusi. MezoMepHbIi 3G hexT.
Tema 3.3. BoccraHOBIEHHE M OKUCIICHHE JIK, JIP
ankeHoB. Mexanusm peakuuil [lpuexaesa n
Baruepa.
Tewma 4.1. Ctpoenue TpoitHOM cBsi3u. MeTobI JIK, JIP
MOJIyYEHUs aJIKUHOB, MEXaHU3MbI PEaKIINi
HYKJI€0(UIBHOTO U AJIEKTPOPHUIBHOTO
MIPUCOETMHEHMS B AIKHUHAX.
Paznen 4. Ankunsl u
Tema 4.2. Tunsl IMEHOBBIX YTJIEBOJOPOJIOB. JIK, JIP
JINEHBI
[Tonyuenue. Peakiimonnas cnoco6HocTh. 1,2- 1
1,4-ITpucoearHeHue.
Tewma 4.3. Peakuus unbca-Anbpaepa. JIK, JIP
[Tonumepwu3anus, KayqyyKu, pe3UHBI.
Tema 5.1. Knaccugukarus kapOOIMKIOB O JIK, JIP
pasMepy U BUJaM HalpsHKEHUsI.
Tema 5.2. Tpéx-mecTuuIeHHBIC IIUKITBI. JIK, JIP
Pazgen 5. [{ukinoankaHbI.
[TonydeHue, peakiMOHHAs CIIOCOOHOCTh
Tewma 5.3. Kondopmaruu u KoHGUTyparun JIK, JIP
LUKJIOTEKCaHa.
Tewma 6.1. [TomydeHnne ranoreHonpon3BOAHBIX. JIK, JIP
CaoiicTBa. Peakiium HyKI€O(PHIBHOTO 3aMeIICHUS
(SN1 u SN2) u snumunupoBanus (E1 u E2).
Paznen 6.
Tema 6.2. AMOUeHTHBIE HYKJICO(UIIBI. JIK, JIP
["anorenonpounsBogHbBIE

an(aTHUECKOro psiza

Me:xda3zHblil KaTanu3 U clenupruIecKu
coJpBaTUpyoluMe pacteopureny. HBepcus
KOH(UTYpaIy B peaklusix HyKJI€OPHIbHOTO
3aMeIIEHUS.




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

Tema 6.3. CpaBHEHHE PEAKIIMOHHON CITIOCOOHOCTH
MIPOU3BOJIHBIX C FAJIOT€HOM MU Sp3- U sp2-
ruOpUIM30BaHHOM aTOME yriiepo/ia.

JIK, JIP

Tema 6.4. [TonuranoreHOonpoONU3BOAHbIE.
MeramioopranuyecKue MpOU3BOJIHBIE.

JIK, JIP

Pa3nen 7. Ontuueckas
nU30Mepus

Tema 7.1. XupanbHblii aTOM, SHaHTHOMEPBL. D,L-
u R,S-nHomenknarypa.

JIK, JIP

Tewma 7.2. CriocoObl H300pakeHHsI MOJIEKYJT Ha
miockocTu. [Ipoekimonnsie popmysl Ouiiepa.

JIK, JIP

Tema 7.3. Onrrndeckast akTHBHOCTD.
JlnactepeoMepsl U palieMarthl.

JIK, JIP

Paznen 8. OgHoatomMHBIE
1 MHOT'OATOMHBIE CITUPTBI,
pOCThIe A(UPHI.

Tema 8.1. IIpombliliuieHHbIE U 1a00paTOPHBIE
METO/Ibl CHHTE3a OJJHOATOMHBIX CIIUPTOB.
CrpoeHune ruJIpoKCUiIbHON rpynnsl. BogopoaHsie
CBSI3H.

JIK, JIP

Tema 8.2. KuciorHo-oCHOBHBIE CBOMCTBA
CHUPTOB. Peakiuu 3aMeIeHus THAPOKCHIIbHOM
IPYNIBI U aTOMa BOIOpoaa B criuprax. CuHTE3
IIPOCTBIX M CJIOKHBIX A(UPOB.

JIK, JIP

Tema 8.3 [Tomyuenue u cBoWCTBa INIMLEPUHA U
THICHIIUKOISL. Tpurnuuepuibl. OKCUpaHb.

JIK, JIP

Pasnen 9.
Hutpocoenunenus u
aMUHBI XXUPHOTO psAla.

Tema 9.1. DeKTpOHHOE CTPOEHUE HUTPOTPYIIIIBL.
CuHTe3 1 n30MepUss HUTPOIIPOU3BOIHBIX.
Tayromepust HUTpocoequHeHN. Auu-popma
NEPBUYHBIX U BTOPUYHBIX HUTPOCOEANHEHHH.
Hutponatel. XuMuueckue cBOMCTBa
HUTPOCOEIMHEHUN. MexaHu3M peakliuu
JIMa30THPOBAHMSL.

JIK, JIP

Tema 9.2. Peakunsa Anpu. Pusznyeckue cBOWCTBa
aMHHOB. PacTBOpHMOCTH aMHHOB B BOJIE.
DNEKTPOHHOE CTPOECHNE AMUHOTPYIIIIBI.
OcHOBHbIE CBOWCTBA NEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX AMUHOB. BiusiHue
ANEKTPOHOJOHOPHOTO AP (PeKTa aNKUIbHBIX TPy
Ha OCHOBHOCTb aMUHOB. M30Mepus u
HOMEHKJIaTypa aMMHOB. BoccTaHoBIiieHHE
HUTPOCOEIMHEHUI.

JIK, JIP

Tema 9.3. MexaHu3Mm neperpyniupoBKH aMHJI0B,
a3UJI0B U THIPA3UI0B KapOOHOBBIX KHUCIIOT B
amusbl. [lomyyeHne aMMHOB aTKHJIMPOBAHUEM
aMMHaKa, a Takke o Meroay ['abpuass.
B3anmoneiicTBre IepBUYHBIX U BTOPHUIHBIX
aMHHOB C a30THCTOM KHCIOTOM

JIK, JIP

Tema 9.4. Mexanu3M IpeBpalleHus IEPBUYHBIX
aMHUHOB B CIIUPTHI U1 BTOPUYHBIX — B HUTPOAMHUHBI.
[Tonyuenue U3 TPETUYHBIX AMUHOB COJIEH
YETBEPTUYHBIX AMMOHHUEBBIX OCHOBaHUI U
MpEeBpALEHUE UX B THIPOKCH/IBI

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

TeTpaaJKUIaMMOHUs. Paciienienue mocieHux
o ['omany.

Paszmgen 10. Anpaernnsl u
KETOHBI.

Tema 10.1. DnekTpoOHHOE CTPOCHUE
KapOOHWJIBHOM T'PYIIIBI, pacrpeieICHIE
3JIEKTPOHHOW IIOTHOCTH U JIATIOJIbHBIA MOMEHT.
HN3oMepusa 1 HOMEHKIIATypa OKCOCOETUHEHUH.
CuHTE3 albJACTUIOB U KETOHOB.

JIK, JIP

Tema 10.2. XuMuuecKne cBOMCTBA
OKcocoequHeHui. B3anMopelicTBue anbIeruaoB
1 KETOHOB C HYKJICO(PUIBHBIMH pearcHTaMHu.
Mexanu3mbl 00pa30BaHUs MOTyalleTaNIeH,
arneranei u keraiei. Peakuumu kapOOHUITBHBIX
COCJIMHEHHH C MPON3BOIHBIMU aMMHUAKa.

JIK, JIP

Tema 10.3 Keto-eHonbpHas TayToMepus
KapOOHWIBHBIX coenuHeHui. [10aBHKHOCTS O-
BOZOPOJOB OKcocoeauHeHUH. OKHCIEHUE U
BOCCTAHOBJICHUE aJIbJAETUIOB U KETOHOB.

JIK, JIP

Paznmen 11. Juansaeruabl
U TMKETOHBI,
LUKJINYECKUE KETOHBL.
AJbI0JIBHO-KPOTOHOBAS
KOHIEHCAIIHSL.

Tema 11.1. CunTe3 U cBOIICTBA TUAIBIETHIOB U
JIIMKETOHOB. | MHOKcab, THaIleTwI,
aneruianeToH. [{lukiorekcaHnoH.

JIK, JIP

Tema 11.2. AnbaosibHast U KPOTOHOBASI
KOHJICHCAILIUU, UX MEXAHU3M TP OCHOBHOM U
KHACJIOTHOM KaTajuse.

JIK, JIP

Paznem 12.
OIHOOCHOBHBIE
OpraHUYEeCKHe KUCIIOTHI U
WX MPOU3BOJTHBIC

Tema 12.1. Kap6okcuibHas rpynna. @uznyeckue
CBOWCTBA OpraHMYECKUX KUCIOT. Me3zomepus
AQHMOHA KUCJIOTHI. DJIEKTPOIUTHYECKAS
JUCCOLMAIMs OpraHUYECKUX KUCIOT. M3oMepus u
HOMEHKJIaTypa KapOOHOBBIX KUCIIOT.
ITonBUKHOCTH BOJOPOJIOB 0.-METHUIIEHOBOTO
3BEHA.

JIK, JIP

Tema 12.2. BiinsHne 3aMecTuTENEN HA CUITY
KapOOHOBBIX KUCIOT. Bricine kapOOHOBbBIE
KHUCHOTHL. DTepudukanus. CinoxHble 3QUpbl U UX
CBOMCTBA. AMHU/IbI, HUTPUJIbI — ITOJIyYEHUE U
cBoiicTBa. [leperpynnuposka ['opmana.
AHTUAPUABI ¥ TAOT€HAHTUAPUIBI KAPOOHOBBIX
KHCJIOT.

JIK, JIP

Tewma 12.3. [Tonyuenue u cBoiictBa. M3oumanuapl.
MexaHu3M ruApOIIM3a MPOU3BOAHBIX KaPOOHOBBIX
kucioT. CBOWCTBA aMUI0XJIOPUIOB,
aMUHOXJIOPUJIOB M aMUIMHOB. KeTeHsl.
Henpenenbable kKapOOHOBBIE KUCIOTHI.
AxpuiioBast KMC0Ta, €€ 3(pUpBI ¥ MOTUMEPHI Ha
UX OCHOBE.

JIK, JIP

Pa3znen 13.
JIBYXOCHOBHBIE KHCIIOTHI.
MaJtoHOBBIH up.
CuHTe3bl Ha OCHOBE
MaJIOHOBOTO d(upa.

Tema 13.1. Knaccuduxanus u HoMeHKIaTypa
JIBYXOCHOBHBIX KHCIOT. O0111e METOAbl CHHTE3a
JIByXOCHOBHBIX KHCJIOT: OKUCJIEHHE
LUKJIOAJIKAHOB, THPOJIN3 MOHO- U AUHUTPHIIOB.
CH-kucnortsl. [1]aBeneBasi, MaJIOHOBAast KUCIOTHI U

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bun yueOHoit
padoThI™*

MaJIOHOBBIH 3¢up. HarpuiiManoHoBbI#i 3¢up u
ero AIKWINPOBAaHHUE — CUHTE3 KapOOHOBBIX
KHCJIOT.

Tema 13.2. AnTapHas v TJIyTapoBaHUs KHCIIOTHI.
AHruapuabl 3Tux KUcaot. Cykuuaumu. N-
BbpoMmcykunHuMU, MOTYYEHHE U UCTIOJIb30BaHUE
B cuHTe3ax. CUHTE3 U MpEeBpallleHUs] aIUTTMHOBOU
Y TUMEJIUHOBOM KHUCIIOT.

JIK, JIP

Tema 13.3. [IpombliuieHHBIE CLIOCOOBI CUHTE3A
aIUITMHOBOM KUCIIOTHL. [lonmmamuaHoe
CUHTETHYECKOE BOJIOKHO HaiJioH. [ToBeneHue
JIBYXOCHOBHBIX KHCJIOT IPU HAIPEBaHHH.
Henpenenbabie 1ByXOCHOBHBIE KapOOHOBBIE
KHCJIOTHI: MAJICMHOBAsI M (pymMapoBasi.

JIK, JIP

Pazmen 14.
['MIpOKCHKHUCIIOTHI.

Tema 14.1. OcHOBHOCTH U aTOMHOCTbD
OKCHKHUCIOT. M30Mepusi 1 HOMEHKIIaTypa
OJIHOOCHOBHBIX JIBYyXaTOMHBIX OKCHUKHCJIOT.
CHHTE3 0-OKCHKHCIIOT U3 0-TaJIOT€HO-, aMUHO- U
KeTOKHUCIOT. [loydeHue a-oKCUKUCIOT U3
KapOOHWJIBHBIX COCTMHCHHH, U3 0-THAJIbJICTHI0B
U 0-KeToanbaeruioB. CHHTE3 f-OKCHKHUCIIOT U3 0,
[B-HenpeaeNbHBIX KUCIOT U 110 PEaKIIUU
Pedopmarckoro.

JIK, JIP

Tema 14.2. XuMH4eCcKHE CBOMCTBA OKCUKHCIIOT.
[Ipon3BOIHBIE OKCUKHCIIOT IO CIIUPTOBOU U
kapOokcunpHO rpynmnam. [IpeBpamenus npu
HarpeBaHUM 0-OKCUKHCIIOT B JIAKTUJIBI, [3-
OKCHUKHUCJIOT B 0., B-HEeTpeAeNbHbIE KHUCIOTHI, Y- U
O-OKCHKHCJIOT — B JJAKTOHEI.

JIK, JIP

Tema 14.3. Crepeoxumusi ¥ XUMHUYECKUE
CBOMCTBA MOJIOYHON M BUHHOH KUCJIOTEL
Sl6nounas 1 TMMOHHAsT KHUCIIOTA.

JIK, JIP

Pazpgen 15. KeToknCHOTHI.
ALeTOyKCYCHBIN 2up.
KeroenonpHas
TayTOMEpHS.

Tema 15.1. I'mnokcaneBas 1 NMPOBUHOTPAHAS
kuciora. [lonyueHnue u cBoiicTBa.
AneroykcycHas KucioTa. MexaHu3M peakliuy ee
pasznoskeHus npu HarpeBaHuu. CUHTE3
alleTOYKCYCHOTO 3(hupa Mo peakuuu
CJII0)KHOX(UPHOM KOHJICHCAIIUH.

JIK, JIP

Tema 15.2. Kero-eHoabHas TayTOMEpHs
alleTOyKCyCHOTO d(upa. XemaTHas CTPYKTypa
eHoNbHOM (hopmbl. Me3oMepHbIe (aMOUICHTHBIE)
aHMOHBI. Peakimu ¢ mepeHocoM peaKImoHHOTO
LIEHTpA.

JIK, JIP

Tewma 15.3. Kucnornoe u KeTOHHOE paclienieHue
MIPOU3BO/IHBIX alleTOYKCYCcHOro a¢upa. CHHTE3 U
CBOICTBa y-KE€TOBaJIEPHAHOBOH (JIEBYJIMHOBAS)
KHCJIOTBHI.

JIK, JIP

Paznen 16.
AMUHOKHCIIOTHI.

Tema 16.1. duznueckue cBOICTBa aMUHOKHUCIIOT.
bunonsipras (IIBUTTep-UOHHAs) CTPYKTYypa

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

Anudarnyeckue
JIMa30COCTNHEHUSL.

aMUHOKHCIIOT. CTepeoXuMus IPUPOIHBIX
aMUHOKHCIIOT. Peakiysi aMUHOKHUCIIOT C
CUJIbHBIMU OCHOBAaHMSIMU U C CHJIBHBIMU
KHUCJIOTaMU.

Tema 16.2. U30anexTpruueckas Touka. CuHTes
a,3,y-aMHMHOKHUCIIOT. Peakiiu aMUHOKHCIIOT 110
aMHUHO- ¥ KapOoKcuibHOH rpynme. CioxHbie
3(UPBI, aMUJIbl U TATOT€HOAHTHIPUIBI
AMUHOKHCJIOT.

JIK, JIP

Tema 16.3. Anudarnueckue 1Ma30COCTUHECHUS.
Crpoenue moliekyJibl 1uazomerana. [lonyuenue
TrazoMeTaHa U3 dpupa riuiuHa 1 u3 N-
HUTPO30METHUIIMOUYEBHUHBI. Peakius quazomerana
C KapOOHOBBIMHU KHCJIOTaMH U OJIe(pUHAMHU.
Tepmonn3 u poTonu3 qrazomeraHa.

JIK, JIP

Paznen 17. beakwn.
Ilentuner.

Tema 17.1. Ctpoenue nonunentuaoB. [lentunnas
cBs3b. Homenkiarypa nonunentuaos. M3zomepus
nonunenTuAoB. OJUronenTUabl U MOJUIEITUBI.
MeTtoabl cunTe3a nentuaoB. TBepaodasHbiii
MENTUIHBINA CUHTE3. 3allluTa aMUHOTPYIIIIBI U
AKTUBUPOBAHHUE KaPOOKCHIIBHON TPYIIIIHI OL-
aMUHOKHCIIOT. [IpupoHble nenTuabsl — TOPMOHBI
OKCHUTOLIMH U BazonpeccuH. [lanToTeHOBas
KHUCJIOTA.

JIK, JIP

Tema 17.2. [Iporeuns! u nporeuasl. Gusnueckue
CcBOIcTBa 0€IIKOB. MeTObI BEIAEICHUS
WHJIMBHUIYATBHBIX O€NKOB. [ Maponu3 OenKoB.
OO6patumoe 1 HeoOpaTUMOE BBICAKHBAHHE
oenkoB. Jlenaryparus 6enkoB. KauecTBeHHbIE
peakiuu Ha Oesiku: OryperoBasd,
KCAaHTONIPOTEHUHOBAs] U HUHTHIPUHHAS.

JIK, JIP

Tema 17.3. [lepBuunas cTpykTypa OenkoB. N-
Konuesas u C-koH1ieBasi aMUHOKHCIIOTHI.
MeTobl yCTaHOBIEHUSI AMUHOKHCIIOTHOM
MOCJIEI0BATEIbHOCTH. DneKkTpodopes. Bropuunas
CTPYKTypa 6enKkoB. o-Crupans U cKilagyaTbie
CTpYKTypbl. BoiopoiHbIe CBsI3U B OEITKOBBIX
MoJiekynax. TpeTuyHas u 4yeTBepTUYHAs
CTPYKTYpHI OenkoB. [ 1oOysipHbIe 1
GubprILIsIpHBIE OENKH.

JIK, JIP

Paszzen 18. YriueBoasl.

Tewma 18.1. YrneBoasl B ipupojie. PoTOCHUHTES.
Knaccudukanus yrineBo1oB. MOHO3BI: alba03bI U
KeTo3bl. [le30kcucaxapuibl, KUCIIbIE caxapa U
amuHocaxapubl. Onurocaxapusl U
nonucaxapuabl (moauo3bl). CTepeoXumMusi MOHO3,
poeKInoHHbIe hopmybl Ouiepa u Xeyopcea.
D- u L-xoHurypaunoHHsle psbl
MOHOCAXapUJ0B U UX CTEPEOXUMHUECKAs CBA3b C
D- u L-rnneprHOBBIMH alibAeTUIAMH.

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

Tema 18.2. Lennast u nuknnyeckast GopMsl
MOHO3, KOJIb4aTO-1IeITHAsl TAyTOMEPUSI.
['MUKO3MAHBINA TUPOKCHI U TIIMKO3UABL. O- U [3-
AHnomepsl. [Tupano3sl 1 GypaHo3Hl,
JI0Ka3aTeJIbCTBO UX CTPOECHMUSI.

JIK, JIP

Tema 18.3. B3auMmuble npeBpaiienusi D-riitoko3bl,
D-manno3s1 u D-pykro3sr. MyTaporarus.
ONUMeEpHI.

JIK, JIP

Paznen 19. Yruesoast
peaxiuu mo
(GyHKIMOHATIBLHBIM
rpymnmnam.

Tewma 19.1. Xumuueckue cBONCTBa
MOHOcaxapuaoB. KauecTBeHHbIE peaKIIK MOHO3.
Peakiyu 1o ruipOKCUIBHBIM U alTbJICTHIHBIM
rpynnam. AJbJI0OHOBBIE, AlIbJAPOBbIE U YPOHOBHIE
kucinoTel. D-I'morut (copout) u D-mManHwuT.
O3a3oHbl. MexaHM3M peakluy X o0pa3oBaHusl.

JIK, JIP

Tema 19.2. MeTonbl yJIMHEHUS U YKOPOUEHUS
uenu caxapos. Merozst Pyda u Kanuanu-
@®umiepa. [Ipespamenue rekcos B S-
THJIPOKCUMETUIIDYPPYPOI U JIEBYINHOBYIO
KHUCJIOTY.

JIK, JIP

Tema 19.3. [IpomblnuieHHBIE CITOCOOBI TOMYUYEHUS
D-ritoxo3sl 1 ee npuMeHeHne. ACKOpOUHOBas
kuciota (ButamuH C). Ctaguu XMMHYECKOT0 U
OMOXMMHYECKOIO IPOMBILIUIEHHOTO
Ipou3BoJicTBa BuTamuua C.

JIK, JIP

Pazpnen 20. Tucaxapubl.
BoccranapiauBaromue u
HEBOCCTaHABJINBAIOIINE
caxapa.

Tema 20.1. BoccTanasnusaromue u
HEBOCCTaHaBIMBarolme 6mo3nl. Caxaposa,
pacripocTpaHeHHUE €€ B IPUPOJE U
MIPOMBIIIIJICHHOE TIPOU3BOICTBO.
WNuBeptupoBanuslii caxap. Kapamens. CtpoeHue
caxapo3bl. MasibTo3a (COI0IOBBIN caxap) -
BOCCTaHaBIIMBaromas 6mo3a. llemmoonosa u
nakTo3a (MOJOYHBIN caxap), HaX0XJIeHUE B
MIPUPOJIC U €€ cTpoeHue. [ TMKO3u b1 OHO3.

JIK, JIP

Tema 20.2. [Tonucaxapuipl (TIMKaHbI).
I'omornukanse! u rerepornukansl. Kpaxman,
HaXO0XJIEHHUE B IPUPOJIE U CIIOCOOBI €T0
IIPOMBIIIJIEHHOTO NOJIy4eHus1. DepMeHTaTUBHBIN
Y KMCJIOTHBIM TMAPOIN3 Kpaxmana. /[ekcTpansl u
ux npumeHenue. CTpoeHne kpaxmana. AMUIIO3a U
aMIJIONIEKTUH, CTPOCHHUE UX MAaKPOMOJIEKYJI. 0.-
(1>4) u 0-(1—>6)-cBsi3H.

JIK, JIP

Tema 20.3. I'mukoreH, cTpoeHue ero
MaKpOMOJIEKYJIbl U OMOJIOTHUECKOE 3HAaUECHUE.
Henmrono3a (kneTuarka). usndeckrue CBOWCTBA
LIEJUTIOJIO3BI, CTPOEHUE ETO MAKPOMOJIEKY L.
IM'maponus nemttono3sl. [TpocTsie u ciioxHbIE
3¢upkI HEeT0103bl. OKCUITUIIOBBIH,
KapOOKCHIIOBBIN U KapOOKCHUITHIIOBBIN 3(UpPBI

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

HEJUIIOJIO3BI; UX TPOMBIIJICHHOC ITPOU3BOACTBO U
IIPUMCHCHHUC.

Tewma 20.4. Hurponemmonosa. Kosmokcunus, ero
CTPOEHHUE U TPUMEHEHHUE B IIPOU3BOJICTBE
HUTpOILENKA. TPUHUTPOLIEIUTIONI03a —
MUPOKCUIIUH. ALIETATHBIM M1 aMMHUAYHbBIN HIEJIK.
KcaHToreHaTHsIid CrI0COO MPOMBITILIEHHOTO
MIPOU3BOJICTBA BUCKO3HOTI'O IIIEJIKA.

JIK, JIP

Tema 20.5. [IpupoiHbIe TOJIUO3bI — XUTHUH,
MEKTUHBI, KAMEJIM, MAHHAHBI U THATYPOBast
KHCIOTA. [ TUKOMPOTEH B U CBS3h MX C TPYIIaMU
KpoBH 4enoBeka. CriuproBoe Opokenue. Craauu
CIIUPTOBOTO OpPOXKEHUS, 3HAUCHUE
angeHo3uHTpudochara u kohepMeHTa —
HUKOTHHAMHUJIaICHUHIUHYKJICOTHIA.

JIK, JIP

Paznen 21.
Apomarnyeckue
yrieBoaopoasl. [lonstue
apOMaTHUYHOCTH.
Crtpoenue 6eH301a U €T0
POU3BOJIHBIX.

Tema 21.1. ApomaTudeckue yrieBogopOabl.
Homenxknarypa. CtpoeHue OeH3051a: MEKaTOMHBIC
paccTosiHus, KOJIbLIEBOE COMPSIKEHHUE U
JSIIOKATN3AIs T-CBSA3CH. DHEePTHs
TUAPUPOBaHUs OEH30J1a U THIIOTETUYECKON
CUCTEMBI ITUKJIOTeKCATpUEHA. DHEPTHUs
crabwim3anuu (pe3oHanca) OeH3oa.
Pe3onancHbie (Me30MepHBIC) (hopMyITBl OSH301a.
IIpaBriio Xrokkens.

JIK, JIP

Tema 21.2. UcTOUHHKHM apOMaTHYECKUX
COoeMHEHMI: HePTh, KOKCOXUMHUS,
KaTaJUTHYECKUN pePOPMUHT Mapa@UHOBBIX U
Ha(TEeHOBBIX yriieBoaopoaoB. CuHTe3 OeH3oma u
€ro XMMUYECKUE MTPEBPAICHUS — KaTATUTHIECKOE
TUAPUPOBAHUE, XJIOPUPOBAHUE TTPU
yABTPaPUOIETOBOM 00TyUYE€HUU, 030HOJIN3 JI0
MaJIEMHOBOM U MYCKOHOBOM KHMCJIOTHI. Peakiun
3aMENIeHHs] aTOMOB BOJI0pojia OEH30JIbHOTO
nukia. O30HOMHU3 0-KCUJIoja U TUIoTe3a 00
OCHMJUISIIIAM JBOWHBIX CBSI3CH.

JIK, JIP

Tema 21.3. Tpu Tuna aHHYJIEHOB!
apoOMaTH4eCcKoe, HeapOMaTHIECKHE U
aHTuapomaruyeckue. «benson proapa», «6eH301
JlagenOypra» u rekcaTpudTOpMETHIOECH3BAJICH.

JIK, JIP

Pazgen 22. Peakiiun
ANIEKTPOPHILHOTO
3aMeICHHS B
apOMaTUYECKOM SIJIpe.

Tema 22.1. U30omepust 1 HOMEHKIATypa AU- U
MOJMU3aMeIEHHBIX OEH30110B. Peakuuu
AEKTPO(PUIBHOTO 3aMELIEHNs] B OEH30JIbHOM
LUKJIE, UX MeXaHu3M. 1t -Komrieke u o-
komiuiekce. Ctabum3anus G-KOMILIEKCa, €ro
ME€30MEpH3.

JIK, JIP

Tewma 22.2. HurpoBanue, cynbpupoBaHue,
rajJouAUpPOBaHUE, AJIKUIUPOBAHUE U
ampuiipoBanue 6enszona. [IpaBuia opueHTanuu.
OcHoBaHus ¥ KUCIOTHI JIptouca.

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

Tema 22.3. Apomarudeckue Cyab()OKUCIOTHI.
OO6paTuMOCTh CyIb(hUPOBAHUS.

JIK, JIP

Paznen 23.
["anorenapeHsl.
HyxneodunsHoe
3aMelIeHHE B
apoOMaTHYECKOM STpE.

Tema 23.1. Metoasl cunresa. I1oaBHKHOCTD
rajloreHa B XJJOpOCeH30JI1e ¥ OCH3UIXIJIOPHU/IC.
Peakuuu HykIe0(UIBEHOTO 3aMEICHUS B
raJIoreHapeHax.

JIK, JIP

Tema 23.2. IloaBMKHOCTE rajIoreHa,
HaxOJISIIEroCs] B OPTO- U Mapa-ToJI0KCHUH
OTHOCUTENbHO HUTpOrpynmsl. ['uaponus
JTUHUTPOXJIOPOEH301a ¥ MUKPHIIXJIOPUIA.
MexaHu3M peakiuy HyKJIeohUIbHOTO
3aMeICHHS.

JIK, JIP

Tewma 23.3. AHMOHHBIN G-KOMIUIEKC - KOMIUIEKC
Meitzenreiimepa.

ApPHHOBBIN MEXAHU3M 3aMEILCHHS aTOMa
rajioreHa B HeAaKTUBUPOBAHHBIX TAJIOT€HAPEHAX.

JIK, JIP

Paznen 24.
AJKnn0eH3016I U
denonl.

Tema 24.1. AnkunOeH3071b1 IOJIyYE€HUE U
cBoiicTBa. Peakuuu mo anbga-noaoKeHuIo K
6eH3onpHOMY sipy. KucimorHeie cBolicTBa
(henonoB. DneKTpoHHbBIE YPPEKTHI
THJIPOKCHIIBHOM TPYTIIIBI

JIK, JIP

Tewma 24.2. U3oMepus 1 HOMEHKIATypa (GeHOIOB.
deHout, kpe3osbl, TAMOJ. KyMosbHBII MeTOT
MIPOMBIIIJICHHOTO TIPOU3BOACTBA (PEHOIA.
Peakuuu O-amnupoBanust 1 O-alKHUIMPOBAHUS
(denona. Peakiiuu 31eKTpoPHIIBHOTO 3aMEIICHUS
B (heHOIAX

JIK, JIP

Tema 24.3. Mexanusm neperpynmnupoBKu
Knsitzena. [leperpynnupoBka o-arnetusiageHona B
opTo- U napa-anetruigenosnsl (Opuc).
®denonpopmanbaeruanbie cMoibl. CanuuioBast
KHCJIOTA.

JIK, JIP

Paznen 25. JIByx- u
TpEXaTOMHBIE ()EHOJIBI.
XUHOHBI

Tema 25.1. [IupokaTexuH, pe30pLMH U
rupoxuHoH. @nopormounH. CuHTE3 OpTO- U
napa-0eH30XWHOHOB. XMHOUHAs XpOMO(OpHas
rpynnupoBka. BoccranoBneHue n-6eH30XHHOHA.
MexaHnu3M peakllid BOCCTAHOBJICHMSI

JIK, JIP

Tewma 25.2. Peakiius ¢ mepeHOCOM 3JIEKTPOHA.
CeMUXVHOHOBBIM aHHOH—paauKall. XJIOpaHUI —
AKTUBHBIN OKHCIIUTEh. Y OMXUHOH (KOhEepMEHT
Q). CTpoeHue ero OKMCICHHOU U
BOCCTaHOBJICHHOU ()OpMBI. YUacTue yOMXHMHOHA B
MPOIIECCE JIBIXAHMUSI.

JIK, JIP

Tema 25.3. MOHO- U IMOKCUM IT-O€H30XMHOHA.
Bpomuposanue n-6enzoxunona. [lonyuenue
XJIOPTHAPOXUHOHA U3 M-O€H30XUHOHA U
XJ0pUCTOro Boaopoaa. I1-beH30XuHOoH kak
nueHoua B JUeHOBOM cuHTe3e. OKUCIeHue -
OCH30XMHOHA JIO MAJICMHOBOM KUCJIOTHI.

JIK, JIP




HaumenoBaHue pasjaeia

JUCHHUILIHHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

XHUHTUIPOH — MEKMOJIEKYJIIIPHBIM KOMIUIEKC C
IIEPEHOCOM 3apsifa. m-OCHOBAHMS U T-KUCJIOTBI

Pa3nen 26.
Apomaruyeckue
QJIBJETUBI U KETOHBI.

Tewma 26.1. HomeHknatypa ajibJIeru0B 1 KETOHOB
apOMAaTUYECKOTO psifa. MeTOIbl UX MOJTyYeHHUS.
JlymucTele BeniecTna

JIK, JIP

Tema 26.2. XuMuueckue cBOMCTBA
apoOMaTUYECKHUX adbAeruioB. Peakiuu
MIPUCOCTMHEHHS TI0 KAapOOHUIBHOM TPYIIIe

JIK, JIP

Tema 26.3. Mexanusmsl peakuuu Kannuumapo,
OCH30MHOBOM KOHACHCaIMH, [lepkuHa.
AiOeH301b1, peakiuy o KapOOHUIBHOMN
rpynne U no anb(ha-mnoJoKeHUIO K Hell.

JIK, JIP

Paznen 27.
ApomMarudeckue
HUTPOCOCTUHEHUS.

Tema 27.1. Metoasl cuaTe3a. Bocctanosinenue
HUTPOCOCIMHEHUH 710 pa3IMYHBIX MPOU3BOIHBIX
apOMaTUYECKOro pPsiJa B KUCION U LIEIOYHOM
cpezne.

JIK, JIP

Tema 27.2. Hutpo3006€H30bI.
DeHWITHIPOKCUIIAMUHBL. A30KCHOEH30II.
A3zob6en3on. I'mapazobenson. Mx cBoiicTsa.

JIK, JIP

Tema 27.3. TpuHUTPOTOIYOJI, TUKPUHOBAS
KHCJIOTA.

JIK, JIP

Pasnen 28. AHWINHEL

Tewma 28.1. U3omepust 1 HOMEHKIATypa
apoMaTH4ecKuX aMHHOB. [IpoMbIlieHHbIE
METO/IbI MTOJTYYEHUsI aHUIIMHA U3 HUTPOOEH3071a,
xJiopOeH3oa, (heHoNa; CHHTE3 METHII- U
JTUMETUIIAaHUJIHA.

JIK, JIP

Tewma 28.2. [IpuunHbBI NOHNUKEHNSI OCHOBHOCTH
apoMaTHYECKUX aMHHOB 10 CPAaBHEHUIO C
ankamuHamu. Me3omepHbIil apdexT
aAMHHOTPYIIIBL. AJKWIMPOBAHUE U AIFITUPOBAHNE
apOMaTUYECKUX aMUHOB I10 aTOMY a30Ta.
[Tonyuenue u3 anunmMHa U pocreHa
(deHnIM301HMaHaTa.

JIK, JIP

Tema 28.3. OcnoBanus ludda, ux runponus u
BOCCTaHOBJICHHE. DNEKTPO(UIbHOE 3aMEeLeHNE B
aHwinHe. bpomupoBanue. MeToibl 3alIUThI
amuHorpynmnel. Hutposanue anerannnuna. Opro-
U apa-HUTPOAHWJINHBI

JIK, JIP

Pazgen 29. Comn
apwira3onus. Peakuun
JTNa30COeTUHEHNH C
BBIJICTICHHEM a30Ta.

Tema 29.1. Hutpo3upoBaHue epBUYHBIX,
BTOPUYHBIX U TPETUUHBIX apOMATHYECKUX
aMUHOB. II-HUTpo30AMMETHIIaHUIINH, MEXaHU3M
peakmuu ero oOpazoBanus. N-
HUTPO30METHIIAHWIMH U IEPErPYyNIIUPOBKA €I0 B
M-HUTpo3oMeTUIaHIKH. [leperpynnupoBka
(EeHMITHIPOKCHIIAMUHA B T-aMUHO(EHOJI.

JIK, JIP

Tema 29.2. CtpoeHue qua3o- U a30COEANHEHHUI.
Peakuus nuazotupoBaHusi, €€ MEXaHU3M: KaTHOH
N-HHTpO30(heHNITAMMOHUS, HUTPO3aHUJIHH,

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

(heHnnIMa3oruIpaT u XJIOPUCTHIN
(heHMIIIMa30HUM.

Tema 29.3. BoccTaHoBlieHHE CONICH JUA30HUS U
A30COEIMHEHUI; MOJyYEeHUE TPOU3BOIHBIX
ruApa3suHa. 3aMeHa JUa3orpyIinbl Ha
THAPOKCHIIBHYIO U CYTb(THUAPUIHYIO TPYIIIBI, HA
noa. HykineohuabHBIA MEXaHU3M dTUX PEAKIUH.
Peakuus [llumana. 3amena auazorpynmnsl Ha
XJI0p, OpoM u 1tma”orpymnmy. PaaukanbHbIi
MEXaHU3M peaKlnu 3aHamenepa.
B3anmopeiicTBre XJIOpUCTOTO (PEHMITTUA30HNUS C
ATAHOJIOM: MEXaHU3M peakIuii 00pa3oBaHMs
¢benerona u OeH307a.

JIK, JIP

Tema 29.4. CurmatponHble neperpyninupoBKH.
[TeperpymnmupoBka ruapa3o0eH301a B OCH3UIMH.
CeMuuHOBasI IEPETrPyNIUPOBKA.
ApoMaTtnyeckue TuamMuHbl. JITMaMUHOTOIYOI, €r0
MIPOMBIIIIJICHHOE TOJTyYeHUe U IPUMEHEHHE B
CUHTE3€ TOIYWUJIEHIMU301MaHaTa.

JIK, JIP

Paznen 30. Peakuuu
a30COYETaHMUS.
A3oKpacuTenu.

Tema 30.1. Peaknus nuasocoeIMHEHUN O3
BBIZICIICHUS a30Ta. A30COUECTaHUE
JTNA30COCAMHEHUH C apOMAaTHYCCKUMH aMHHAMU U
(denomamu. MexaHU3M pPeaKIfii a30COUYeTaHus.
[Tonydenue n-nuMeTUIAMHUHOA300€H3071a U T1-
okcua3o0eH301a. B3auMogericTBue coei
JIMA30HUS C IEPBUYHBIMU U BTOPUYHBIMHU
apOMaTUYECKUMHU aMUHAMHU.
Jlnaz0aMUHOCOETMHEHHS U UX MTEPErpyNIUpPOBKa
B a30COCIMHCHUS.

JIK, JIP

Tema 30.2. OcHOBHBIE U KHCIIBIE A30KPACUTEIH.
XpuzonauH. I'enranTuH (METUIIOBBIN-
opaHkeBbIi) U HaTonopank. CTpoeHue u
OKpacKa reJlMaHTUHA U HaTOIOpaHKa B
LEJI0YHOU U Kucnou cpene. Munukaropsl. [Tapa-
HUTPOAHWIMHOBBIN KpacHbIil. buc-azokpacurenu

JIK, JIP

Tema 30.3. [lonydyenne konro. Ctpoenue u
OKpacKa KOHI'O B IIIEJIOYHON U KHCIION CpeJie.
XpomodopHbIe U AyKCOXPOMHBIE TPYTIIIHI.
Juna3zococTaBisomas 1 a30COCTABIAIONIAs YaCTH
MOJIEKYJ a30KpacuTenen

JIK, JIP

Paznen 31.
Apomarnyeckue
KapOOHOBBIE KHCIIOTHI.

Tema 31.1. HomenknaTypa kKapOOHOBBIX KHUCIIOT
apomarudeckoro psaa. Cunres. Mexanusm
peakiuu Kons6e. Biusinue 3amectuteneii B
apoMaTHYECKOM SIApe Ha KUCIOTHOCTh
KapOOHWIIbHOM TPyIIIBI.

JIK, JIP

Tema 31.2. Peakiuu no kapOOKCUIBHON TpyMIie U
apoMaTH4ecKoMy 1py. [ByXOCHOBHBIE
apoMaTHYeCcKHUe KUCIIOThI, (praneBas u
tepedTanenas. Jlascan. Ilnactuduxaropsl.

JIK, JIP




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena (TeMbl)

Bup yueonoi
padoThI™*

Tema 31.3. [IpakTuuecku BaxxHbIE
npencrasutenu: Ounyopecieunn, [TACK,
CanunuiioBast KUCI0Ta. AMHUHOKHUCIIOTBI
apoMaTHYeCKOro psijia.

JIK, JIP

Paznen 32.
Cynb()OKHCIOTHI
apoOMaTHUYECKOTO Psijia.

Tewma 32.1. Metobl cuHTE3a CYJIb(QOKHUCIIOT.
OOpaTuMoCTh peakiuu CyIbpupoBaHus. 3aMeHa
CyAb(OrpyMIbl HA BOJOPO, THIPOKCHUIBHYIO U
[{UAHO-TPYIIIBL.

JIK, JIP

Tema 32.2. CBoiicTBa apOMaTHYECKUX
cynbdokucior. CyabhupoBaHue aHUIMHA —
KUHETHUYECKUN U TEPMOJIUHAMUYECKUN KOHTPOJIb.
CynbhoHaMHuIbI, CaxapuH.

JIK, JIP

Paznen 33. ApeHsl ¢
M30JIUPOBAHHBIMU
O€H30JILHBIMH KOJIBLIAMH

Tewma 33.1. Homenknarypa. Metosl cuHTe3a
oudenuna, reppeHmIoB, TMpEeHUIMETAHA,
TpudeHmIMeTana, GpiryopeHa. XuMUIecKue
CBOWCTBA 9TUX BEIICCTB.

JIK, JIP

Tema 33.2. HanpaBnenue 311eKTpopUIbHOTO
3amelneHus B oudenune u Gayopene.
CtabunpHOCTH TPU()EHUIMETHIFHOTO PAIUKAIIA.

JIK, JIP

Tewma 33.3. Kpacurtenu TpudeHIIMETaHOBOTO
psnga. CH-KMCIIOTHOCTh METHIICHOBOW TPYTIIIBI

dayopeHa.

JIK, JIP

Paznen 34. [lonusanepHble
apoOMaTHYECKHE
YIJIEBOJOPOBI €
KOHJICHCUPOBAaHHBIMHU
OCH30JILHBIMHU SJIPAMH.

Tewma 34.1. Hadranun, antparneH, GeHaHTpEH,
teTpaneH. CTpoeHue, KpUTEPUH apOMaTUIHOCTH,
CHHTE3, PEAKIIUU ICKTPOYHUIBHOTO 3aMEIICHHSI

JIK, JIP

Tewma 34.2. Peakuus bByxepepa B psany HadTanuHa.
Oxucnenne 1 BOCCTAHOBIIEHUE 3TUX CUCTEM.
Xpu3eH, nupeH, OeH3NUpeH, TPUPEHUIIEH.

JIK, JIP

Tema 34.3. Kpacurenu Ha ocHOBe Ha(TaalHa U
AHTpPaxXMHOHA. AJIM3apUH.

JIK, JIP

Paznen 35. [Tatuuienusie
TeTEePOLIMKIIBI.

Tewma 35.1. [Iu-u30pITOUHBIE U TH-ACPUITUTHBIE
reTepouukIibl. Kpurepun apoMaTH4HOCTH.
®dypaHn, nuppo, THoGeH, HHAO0I. DHEPTUs
pe30HaHCcA.

JIK, JIP

Tewma 35.2. Meroasl cUHTE3a U peaKUU
ANEeKTPOPUIBHOTO 3aMelleHHs. MexaHu3m
¢dbopmunupoBanus o Bunscmeliepy-Xaaky u
Paiimepy-Tumany. Mexannsm peakuun MaHHUXa.
WNupuro.

JIK, JIP

Pa3nen 36.
[lecTtnunenHsie
Te€TEePOLUKIIBI.

Tema 36.1. [TupuanH, XMHOJIMH, U30XUHOJIMH.
[TonmyuyeHue u peakiuu EKTPOPUILHOTO
3amenieHus. Mexannsm cuHTe30B Ckpayna,
bunepa-Hanupansckoro, [Iukre-Ilnenraepa.

JIK, JIP

Tema 36.2. HanipaBnenue HykJ1€o(pUIHLHOTO
3aMeIeHUs B MUPUINHE U XUHOIMHE. AJKWI- U
aMUHONIUPUAMHBL. VIX KUCIIOTHO-OCHOBHBIE
cBoiicTBa. OKHCIeHNE MUPUANHA U XMHOJIHMHA.

JIK, JIP




HaumenoBaHue pasjaeia

Conep:xkanue pasaena (TeMbl)

Bup yueonoi

JMCIMILTHHBI padoThI™*
Tema 36.3. CpoiictBa N-okcuaoB. Peakius JIK, JIP
Ypunbabuna. Butamun B3. Ankanounsl,
CoJIeprKalyie MUPUINHOBOE U XMHOJIMHOBOE SI/Ipa.
Paznen 37. CoBpeMeHHBbI JIK, JIP

METAJUIOKOMILIEKCHBIN
KaTajuu3 i 00pa3oBaHUs

Tema 37.1. Peakiiuu Ctune, Cy3yku,
Conoramupsl, Xeka, iX MEXaHU3Mbl U
HCIIOJIb30BAHNE B OPraHUYECKOM CHHTE3€.

ces3u C-C.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHbI

Tabauya 6.1. MamepuanvHo-mexunuueckoe obecneyerue OUCYUNIUHDL

Tun aynuropuu

OcHaleHue ayIuTOpuU

CrnenuajJu3upoBaHHOe
yueOHOe/1abopaTopHoe
o0opynoBanme, IO u
MaTepHAaJbl 115 OCBOEHHUS
AUCHUTLTUHBI
(npu HEOOXOAMMOCTH)

Aynutopust JUIsl TPOBEJCHMS 3aHATUH
JIEKLIUOHHOTO THUIIA, OCHAILIEHHAast
JlekuMoHHas KOMILJIEKTOM CHeLUaIU3UPOBAHHON
Mebeny; JOCKOU (3xpaHOM) u
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMENUA
IIPE3CHTALAMN.
Kommnekr
CIIELUATTM3UPOBAHHON MeOenu;
CHeUaIn3UpOBaHHOE
000opyIOBaHUE  XUMHUYECKOU
nabopaTopHH: KOMIUIEKC
anmnapaTHO-IIPOrPaMMHBIN IS
Aynuropus Ui IIPOBEJEHUS | MEAULIIMHCKUX  UCCIIEOBaHUM
1abopaTOPHBIX paboT, WHIWBHAYAIbHBIX | HA Oaze xpomarorpada
JIaGopartopus KOHCYJIbTalMi, TeKkymero KoHTponst u | «Kpucramn-2000», mkad
IIPOMEXKYTOUHOH aTTecTalluy, ocHalleHHas | BeTspkHoM — [IIBII-4,  mkad
KOMILIEKTOM crenualn3upoBaHHON | cymniabHbeld  113-4610, Bechl
Mebenu 1 000py1I0BaHUEM. AJIEKTPOHHBIE J1TAOOpaTOpHBIE,
xpomatorpadg, OaHs
KOMOMHHpOBaHHAas
nabopatopHas BKJI, ra3oBble
TOpPEJKH, Ta30Bble OaJIOHBI,
XUMHUECKasl IOCyJa; MMeeTcs
wi-fi.
Tns AynuTopus Uil CaMOCTOSITEIbHON paboThl
.. | oOydaromuxcst (MOXET HCIOJIb30BAThCA
CaMOCTOSITETIbHOM .
paboTHI JULAL TIPOBENCHUS CEMUHAPCKHX 3aHATHI M
KOHCYJIbTAIIHi1), OCHAIIIEHHAS KOMILJICKTOM
oOydJaronuxcs

CrenualIn3upoBaHHON mebenu U
KoMIibroTepamiu ¢ goctynom B OUOC.




7. YYEBHO-METOANYECKOE n NHPOPMAIIMOHHOE
OBECIIEYEHUME JUCIUIIVINHBI

Ocnognas numepamypa:

1. IIa6apos 1O. C. “Opranunveckas xumus”’, CII0., Jlans, 2011

2. beno6opomnos B.JI., 3ypabsu C.3., Jlysun A.Il., TiokaBkuna H.A. Oprannueckas
xumua. M: I'D90TAP-Meana, 2015.

3. Bapnamor A.B., bopucosa T.H., Copokuna E.A., Bockpecenckuii JI.I'., Hukuruna

E.B. OcHoBbl oprannueckoit xumun. — M.: U3a-so PY /IH, 2014.

Jlononnumenvuas numepamypa:

Tepuneit A. “CoBpemenHast opraunueckas xumus’ . Mocksa. U3a. «Mup», 1978, 1. 1,2.

Moppucon P., boiig P. “Opranndeckas xumust”. Mocksa. U3a. «Mup», 1974.

I'pann6epr U.M. Opranuyeckas xumus: yaeOHUK 1711 By30B. M. Jlpoda, 2009.

Po6eprc k., Kacepuo M. “OcHoBbI oprannueckoid xumun’’. MockBa, «Mup», 1978,

T. 1, 2.

5. Caiikc I1. “MexaHu3Mbl  peaKIHui OpPraHUYECKOU XUMUHA. M:
"Xumusg", 1991 r.

6. Tpasenr B. ®. “Opranuueckas xumwus: ydeOHUK ansi By3oB” B 2 T. M., UKI]

«Axanemkauray, 2004.

Pwh

Pecypcwi ungopmayuonno-menexommynuxayuourou cemu « Inmepnemy:

1. 5bC PY 1H u ctoponnne 3bC, Kk KOTOPBIM CTyA€HTHl YHUBEPCUTETA UMEIOT TOCTYT
Ha OCHOBAHUU 3aKJIIOUYEHHBIX JJOTOBOPOB:

- DIIeKTPOHHO-OMOIMOTEUHAS cucrema PYJIH — 29bC PYJIH
http://lib.rudn.ru/MegaPro/Web
The Blue Book — odunuansHoe pykoBoactBo IUPAC mo HOMEHKIAType

http://www.acdlabs.com/iupac/nomenclature/

2. ba3bl JaHHBIX U TTOMCKOBBIC CUCTEMBI:

- DJEKTPOHHBIK (OHJ TIPAaBOBOW M HOPMATHBHO-TEXHHYECKOW JIOKYMEHTAIMH
http://docs.cntd.ru/

- mouckoBas cucrema Sunexc https://www.yandex.ru/

- mouickoBas cuctema Google https://www.google.ru/

- pedeparuBHas 0aza JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Yyebno-memoouueckue mamepuanvt 011 camocmosmensbHol pabomuol 00yYAIOUWUXCSL
npu 0C80eHUU OUCYUNTUHBL/MOOYVI™

1. Kypc nexumii no aucuumiune «Opranudeckas XUMHUSD.
2. JJabopaTopHBIi MPAKTUKYM IO TUCHHUILTHHE « OpraHndecKas XUMHUSD.


http://lib.rudn.ru/MegaPro/Web
http://www.acdlabs.com/iupac/nomenclature/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

3. Meroanueckne yKa3aHWS TIO BBINOJIHCHUIO W O(OPMIIEHUIO KypCOBOM
paboThl/poeKTa Mo IucHUIUInHe « Oprannyeckast XuMus».

8. OIEHOYHBIE MATEPUAJIbI M BAJUIBHO-PEUTUHI OBAS
CUCTEMA OHEHUBAHUWS YPOBHA COPOPMHUPOBAHHOCTH
KOMIIETEHIMH 110 JUCHUIIJIMHE

OneHouHble MaTepHuabl U OaNIbHO-PEUTHMHIOBAs CUCTEMA OLEHUBAHUS YPOBHS
c(hOpMHUPOBAHHOCTU KOMIETECHIINH (4aCTH KOMIIETEHIIUI) [10 UTOTaM OCBOEHUS TUCITUTUTHHBI
«Opranunueckas XxuMusi» npejactasiiensl B [Ipunoxxennn k Hactosieit Paboueii mporpamme
JTUCHUTLTAHBI.

PA3PABOTYHUKMU:
Jloment Ka(l)e}}pbl / %J\& ) 3yokos @.1.
OpraHn4e¢CKoOM XuMHUH Kf/’);,'__)
Homxuocts, BYII IToanuce ®amunusa U.0.
PYKOBO/UTEJb BYII: .
% (v ‘ .
Kadeapa opranndeckoii XuMmuu L “M Bockpecencknii JI.I'.
(henpa op ¥ (UW p
Haumenosanue BYII [Tonmucs | damumug U.0.
PYKOBOJUTEJD OII BO:

3asenyrommii kadeapoin

Heopralmqecxoifl XUMHUHU

JomxaocTts, BYII




