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1. llean v 32124 OCBOEHHUS JUCIUILIMHbBI

Llean OMCHMILIMHBL: HO,Z[FOTOBI/ITB ACIIMPAHTOB, CIICHUAIM3UPYIONIUXCA B o0iacTu

OPTaHUYECKOM XMMHH, K HAYYHO-UCCIIEN0BATEIbCKON IESITEIbHOCTH, CBA3aHHOU C
pa3pabOTKO W TPUMEHEHHEM METOJIOB COBPEMEHHOW OpPraHWYeCKOW XUMHUU B
MOJyYCHUHU IPAKTUYECKA BAXKHBIX OPraHUYECKUX M BJIEMEHTOOPTaHUYECKUX
COCJIMHCHU.

3amaun pucuumunHbl. Co3naHue yriyOJeHHOTO MPEACTABICHUS O COBPEMEHHOU

OPTaHWYECKON XMUMHUU U €€ MECTE CPelH APYTUX XUMUYECKUX HAyK, B CHHTE3E
OMOJIOTHMYECKH aKTHUBHBIX BEIIECTB W HOBBIX KaTanu3aTopoB. OCBOCHHE TEOPETH-
YECKMX OCHOB OPraHUYECKOW XUMHH, 0a30BBIX NPUHIIMIIOB Au3aiiHa (YHKITH-
OHAJILHBIX MOJIGKYJ W METOJax WX HccleaoBaHus. DopMUpOBaHHE TITyOOKOTO
NOHMMAaHUsA OOMIMX 3aKOHOMEPHOCTEH opraHudeckoro cuHTe3a. OOydeHue
HaBBIKAM  TEOPETHYECKOTO  aHaju3a  Pe3yJIbTaTOB  AKCIIEPUMEHTATbHBIX
WCCJICIOBAaHU B OOJACTH XHWMHH, METOJaM IUJIAHUPOBAHMS OKCIEPUMEHTA U
00paboTKu  pe3ylbTaTOB, CHUCTEMATU3UPOBAHUS W OO0OOIIEHUS KakK yKe
UMEIOIICICST B JIMTEpaType, TaK M CAMOCTOSTEILHO TIONyYEHHOW B XOJ€
UCCIIeIOBaHU HH(OpMAIIHH.

2. Mecto nucuunnubl B cTpykrype OOIL.

Hactosimass nuctmmuimaa «CoBpeMEHHAass OpraHWyecKas XUMHS» - MOIYJIb
OCHOBHOHW  mpodeccHoHaNbHON  00pa30BaTeIbHOW  MPOTPAMMBI  BBHICIIETO
o0Opa3oBaHMsi — MIPOrpaMMbl TOJTOTOBKM HAay4YHO-TIEIarOTHYECKUX KaJpOB B
acupadType no HampasieHuto nmoarotoBku 04.06.01 —Xwumuueckue HAyKd IO
cneruanbaoctu 02.00.03 -Oprannyeckas XuMus.

OOyuaromuiicas 1O MaHHOW JUCUUIUIMHE JOJDKEH HMeTh (yHIaMeHTaIbHbIC
IPEACTABICHUS] N0 OPraHWYeCKOM XWMHH. [ M3ydeHHs] JAHHOM JUCUUILIMHBI
HEOOXO0MMO BhICIIEE 00pa30BaHUE C OCBOCHUEM Kypca OpraHMYeCKON XUMHH IS
XUMHUYECKUX CIIEIUAIBHOCTEN.

3. TpeGoBaHus K pe3yabTaTaM OCBOECHUS JUCHUIITHHBI.

B pamkax naHHOW JUCIHUIUIMHBI YTIIYOJSIOTCA M Pa3BUBAIOTCS CIEIYIOIINE
KOMIIETEHLINH

Yuueepcaﬂbubw Komnemenuyuu.



CIIOCOOHOCTh TPOEKTUPOBATH U OCYLIECTBIATh KOMIUIEKCHBIE HCCIEAOBAHUSA, B
TOM YHCJIE MEXIUCUUIUIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAYYHOTO
MUPOBO33pEHHUSI C MCIOJB30BaHMEM 3HAHWM B oOnactu uctopuu u Quiocoduun
nayku (YK-2);

Oowenpogheccuonanvnvle Komnemenyuu.

CIOCOOHOCTh  CaMOCTOATENBHO  OCYLIECTBIATh  HAyYHO-HCCIEI0BATEIbCKYIO
NeATeNbHOCTh B OpraHM4ecKoil XMMHUH C UCIIOIb30BAHUEM COBPEMEHHBIX METOJ/IOB
WCCIIEIOBAHMS U MHPOPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHoorui (OITK-1).

Ilpogpeccuonanvnvie Komnemenyuu:

CIIOCOOHOCTh OpPraHM30BBIBATH TPOBENCHHUE SKCIEPUMEHTOB U HCIBITAHUH,
IPOBOAUTH MX 00pabOTKY M aHAJIM3UPOBATh UX pe3yJbTaThl, 0000IIATh B BHUEC
HAYYHBIX CTaTel I BeXymuXx npodmibHbX xypHaIoB ([1K-3);

TOTOBHOCTh K CO3/[aHUIO HOBBIX IKCIICPUMEHTAIILHBIX YCTAHOBOK JUIS TIPOBEICHUS
1a0OpaTOPHBIX MPAKTUKYMOB, K pa3pabOTKe y4eOHO-METOAMYECKON OKYMEH-
TaIyu 111 npoBeneHus yueoHoro nporecca (I1K-4).

4. CTpyKTypa M cofep:KaHue TUCHUILITHHBI.

OOmas Tpy10eMKOCTh TUCITUTUTHHBI COCTaBIISCT 7 3a4eTHBIX equHuIl (2524aca).
JlucuuiuinHa u3ydaercss Ha 1-M roay achmupaHTypbl. JIMCHIMIUIMHA COCTOUT U3 7
paszenos.

4.1.CtpykTypa AUCLUIUIMHBIL.

O0beM yueoHOiT padoThI (B yacax)

Ne HaumeHnoBanue U3 ayIMTOPHBIX Bux utorosoro
n/a AUCHHUILTHHBI Beer | Beero KCP. Cam. KOHTPOJIsA
0 ayAuT. Jlexn. JIa6. | Tlpaxk. pabora
1 CoBpeMeHHas
OopraHuyeckas 252 172 72 - 62 18 100 9K3aMeH
XUMUS

4.2.ConepxaHue TUCIUTLTHHBI

4.2.1.Pa3nenpl IUCHUIIMHBI U BUABI 3aHATUI




CaMocToaTeIbHAA

n/n

HaumenoBanme pa3jaena
AHCHUTLTHHBI Buabl yueOHoi padoThl, U
TPYI0eMKOCTh (B 4acax)

pabGora

4

Jlex. | Jla6. | Ilp.

KCP

Kiraccudukanus n ctpoeHue
OpPraHUYEeCKUX COEJMHEHHM.

10

14

[IpocTpaHcTBEHHOE CTpOCHHE
OPraHUYEeCKUX COETUHEHUM. 4 -
Crepeoxumus

Kucnotsl u ocHOBaHUs B
OpPraHUYEeCKONW XUMHUH. 4 -

16

N3ydeHune MexaHU3MOB
OPraHUYEeCKUX PEaKIuil.

Kunernka xumMuyaeckux 4 -
peakiuii.

16

5 HyxneodunpHoe 3aMenieHre y
HACBIIICHHOTO aToMa YTJIepoa. 4 -

10

16

OnexkrpopuiibHOE
6 MPUCOEIMHEHHUE N0 KPaTHON 4 -
CBSI3H ¥ SIMMUHHUPOBAHHE.

16

7 IIpucoenunenue no
KapOOHWIBHOM rpymIie. 4

16

3 OnekTpohUITbHOE 3aMEIICHUE B
apoOMaTHYECKOM PSIY. 4

9 HykneodunpHoe 3aMelleHUE B
apOMaTHYCCKOM PSIITY. 4

OCHOBBI XUMHUH
10 METaNIOPraHuIeCKHUX 4
COCIUHECHH.

PagukanbHbie peakiuu

11

CI/IHXpOHHBIC pCaKkuuun

12

Peaknmu ¢ yuactuem kapOeHOB
13 4
u HUTpeHoB. KapOeHou b

14 Peaknun BoccTaHOBIIEHUS
OpPTraHUYECKUX COCAUHEHUI 4

Peaknun oxucneHus

15

16 XHUMHSI TeTEPOIUKITHIECKAX
COEIUHEHUN 4

17 MPUPOAHBIX COG,Z[I/IHCHI/Iﬁ

XUMHST OCHOBHBIX KJIACCOB 4

18 OcCHOBEI OpTraHU4CCKOro
CHUHTEC3a




4.2.2 CopepxaHue pa3eioB TUCIHUILTAHBI

Cooepircanue 1eKYUORHO020 Kypca.

Ne | HammeHoBa- Coaepsxanue pasgesa ®opma

n/n | pye pasgena (Tempr) NpoBeAeHH
JUCIUTIAHBI sl 3AHATUH

1.1 | Ilpenmer opranuueckord xXuMuH. OCOOEHHOCTH CTPOEHUS
yriiepoiHoro ckenera. [lonsaTre GyHKIIMOHATBHON TPYIIIIBI.
1.2 | OnucaHre OpraHUYECKUX MOJICKYT (METOA BaJICHTHBIX
CBsA3ell W METOA MOJIEKYJISIPHBIX opOuTaneit). Mojens
ruopunnzanuu AO, O- u Tt cBsa3u. Teopust pe3oHaHca.
Knaccuduka-
M 1 1.3 | Dnexrponnsie 3¢ dexTsl 3amectuteneid. MHAYKTUBHBIE H

1 CTpOCHHE me3omepHbie 3G ¢ekTel. Konuenmus creneHn okucienus | JIleknuu

OpranM4cCKux JUI. OPTAHUYECKUX COCTMHEHUN.
COETUHEHU.
1.4 | CnexTpanbHble METOJbl aHAJIM3a B OPraHUYECKOW XUMUU
(SIMP, Y®, UK). OcCHOBHbIC MPHUHIIMIIBI, BO3MOXHOCTH
METOJIOB. Macc-CieKTpoMeTpuss Kak METOJ  aHajau3a
OpraHUYECKUX COCOUHEHUN. PEHTTEHOCTPYKTYpHBIN aHAINU3
OPraHUYEeCKUX COCTUHECHUH.
2.1 | Ilonstne o  koHpopMamusx W KOHPUrypauusx
opranuyeckux  coeauHeHud. CrmocoObl  HM300pakeHUS
Hpgg}TII})IzI;CT' monekya (mpoexiuu Heromena, ®urepa). Kondopmarmu
MUKINYECKUX COCTUHEHHH.

? |opranmeoin Tlexan
coequHeHuii. | 2.2 | DHAHTHOMEPUS M JHMACTEpeOMepHs. Buibl XUpanibHOCTH.
Crepeoxumust AOconroTHasT W OTHOCUTENbHAs KoHpurypamuu. Meso-

¢dopmel. Ctepeon3oMepus B KapKaCHBIX CTPYKTYypax.
3.1 | IIporonutuueckas teopus bpéucrena-Jloypu. Cuna Kucior
u ocHOBaHUU. [IoHATHE O CONpPSKEHHBIX OCHOBAHUAX U
COMPSOKCHHBIX ~ KHUCIOTaX. BIHMSHUE JJIEKTPOHHBIX U
crepuyeckux d(pQexToB Ha  KHUCIOTHOCTH. [loHsTHE
Kucnortsr u KMHETUYECKON KHCIOTHOCTH.
OCHOBaHUS B
3 oprann4eckoi | 3.2 | Teopus JIbronca. JIOHOPHO-aKLIENTOHBIE B3aUMOJICHCTBUSI. Hexupnn
XUMUHL. Teopus XKMKO Ilupcona. Ilonspu3yeMoCcTb HOHOB U
monekyn. Hykneopunsr u snekrpopunsl. KoHkypeHius
HYKJIEOUIBHOCTH u OCHOBHOCTH. daxTopHl,
OTIPENIETISAIONINE CUITY HYKJICO(HUIIOB U JIEKTPODHIIOB.

4 Nzyuenue | 4.1 | Coco6sl onpeeeHus MEXaHU3MOB. |  jloi iy

MEXaHHU3MOB

6




OpraHMYECKUX PeakimoHHOCTIOCOOHBIE HMHTEpMEIUATHI. KapOOKaTHOHBHI,
Eﬁiﬁﬁﬁg KapOaHUOHBI, paJnuKaibl, KapOeHBI, HUTPEHBI (CTAOMILHOCTH
XHUMHYECKHX U CHHTETHYECKHE  OKBHBaJCHTHI).  Hekmaccuueckue
peaKuii. KapOOKaTHOHBI.

4.2 | CKOpoCTh peakiuu Kak (QYHKIUS HYKICOPMWIHBHOCTH U
3NeKTpopMIbHOCTH cyOcTpaToB. CpaBHEHHE KMHETUYECKHX
napaMeTpoB TSl Pa3HbIX (QYHKIIMOHAIBHBIX TPYIIIL.

5.1 | MexaHusmsl HYKJICO(pUITBHOTO 3aMEILEeHUs
(OMMONEeKyYIApHBIA W MOHOMOJIEKYJsipHBIN). [IpocTpan-

Hyx1eods- CTBEHHBIC W DIJIEKTPOHHBIE YPPEKTHI. YXOIAIIME TPYIIIH,

HOE MOHSITHE HYKJICO(QYTHOCTH | 3neKTpodyrHocTr. OOpamieHue
3aMCILICHUC Yy KoH(purypanuu u paemusanus. BHyrpeHHuii 6apbep. Jlexuuu
HACBILIEHHOTO

yr?ITe([))tha 5.2 | Paznnunsble BUJIBI HYKJIEO(UIIOB. AMOUIEHTHBIE
HyKJIeopmibl. DnekTpoduiibHOe coaeiicTBrue. CTepeoXxumus
peaKkuuii 3aMeIeHusi. AHXUMEPHOE COJICHCTBHE.

6.1 | Kpatnas CBSI3b KaK HYKJIeo(uI. MexaHu3MbI
NPUCOEANHEHUS, MpaBwiIo MapKOBHMKOBa M CIy4yau €ro
HapymieHus.  Tunbsl  anmektpodwmioB.  KartnonowmnHwie
untepmenuatel B Ade peaknusx. OHHEBbIE HOHBI.

DeKTPODHITE- CropoHHUE HYKICO(DHIIBI.
HOE

npucoemu- | 6.2 | Katnonnsie NeperpynnupoBKu u [HMKIIN3aI1H.

HCHHE I10 DneKkTpoUIbHOE MPHCOCIMHEHHE K AMeHaM M apyruM | JICKIHH
KpaTHOM CBS3H

COTIPSKEHHBIM CUCTEMAaM.
U 3JIUMUHUPO-
BaHUE.

6.3 | Peakniuu  3IMMUHUPOBAHUS, CpPAaBHEHHE  MEXaHHU3MOB.
[IpaBuno 3aiineBa. KoHkypeHuus peakuuil 3aMmelleHUs U
DJIIMMUHUPOBAHUS.  DIMMUHUpOBaHWEe 10  [odmany.
Onumunuposanue no Koymy.

7.1 | KapOOHUJIbHBIC COCAMHEHUS U UX MTPOU3BOJIHBIC (AIeTasH,
UMHHBI,  HHTPWIBI)  KakK  3JeKTpouisl.  oOmias
XapaKTepuCTUKa.  MeXxaHu3Mbl  NPUCOECTUHEHUS IO
MOJIIPU30BAaHHBIM  KPAaTHBIM CBSI3IM. JIEKTPOHHBIE U

[Ipucoenu- MIPOCTPAHCTBEHHBIC 3¢ eKThI. O6parumoe
HCHHC 110 NPUCOCTUHEHUE, KpUTEPUN 0OPATUMOCTH. Jlexuun
KapOOHUIIHHON
rpyImie. 7.2 | I'erepoaroMubie HykJeohuisl. [lonydenne u pasznoxeHue

Mudda.
Peaxknusa

areraiei, THOALIETAJIEH, OCHOBaHUM

[IpousBoaHbIe KapOOHOBBIX KHCJIOT.

stepudukanyu. Aumnupoanre O-, N-, SHykieopuios.




7.3

Cayxneodusl, MPUCOEANHEHNE KapOaHMOHOB.
O6pamenne nonsspaoctu o Kopu-3eebaxy. benzonnosas
KOH/ICHCAIIHS.

7.4

PeaktuBbl ['puHbSipa M JIUTUHOPTAHUYECKUE COCAUHEHUS
KaK HYKJICO(WIHI.

7.5

Kero-eHonbHast  Tayromepus, IOJy4YeHUE

HYKJICO(UITLHOCTH.

€HOJIATOB,
CpaBHEHHE X AnbaonabHast

koHAeHcanus. CrnoxxnodupHas koHaeHcanus KisiizeHa.

7.6

IlepekpecTHas anbaoiabHas KoHIeHcalusa. HampaBneHHas
KOHJAEHcauus, crepeoxumus peakuuu. I[Ipasuno Kpawma,
monenb @DenkuHa-AHa. CHIWIEHONATHI W JUTHEBBIC
eHossAThl. Peakuus MykassmMbl. EHAMUHBI Kak HYKJI€O(HIIbI.

Peaxnua Maunnuxa.

1.7

[Ipucoenunenne wnmmuaoB Qocpopa u cepsl. Peaxius

Burtura ©W  pOACTBEHHBIE  pPEAKLIHH. Perno- "u

cTepeoceneKTUBHOCTh. Peakius Kopu-YaiikoBckoro.

7.8

ComnpsbkeHHoe — npucoeauHeHue. Peakuust  Muxasis.

Cybctpatel Muxasns B peaknusx C-C  coueranws.

AHnonHas MmoJIMMEpH3alra aKICIITOPHEIX aJIKCHOB.

7.9

HYKJIeo(uI. Boccranosnenue

KapOOHUJIHHBIX COCTMHEHHH 10 CIUPTOB U aMHHOB.

['uapua-non KakK

DIIEeKTpo-
bunpHOE
3aMelIeHHe B
apomaTHue-
CKOM DpATy.

8.1

ApomMaTU4YHOCTh,  00mme  mpenacrabieHus. [IpaBuio
Xwoxkkens. Jnmarpammer @pocrta. Onmcanume OeH30Ma B
tepmMuHax MMO. ApOMaTHYHOCTH 3apsiKEHHBIX YacCTHUI[ U
rereporukioB. SIMP kak MeTOoJ OIIEHKHM apOMaTHYHOCTH.
0COOCHHOCTH

AHTHapOMaTUYHOCTb, CTPYKTYPHBIE

MUKINYCCKHUX ITOJIMCHOB.

8.2

MexaHuszm AIIEKTPOPUIBHOTO 3aMELLEHHUSL. Turbl

BIIEKTPO(HUIIOB, PEruoCceneKTUBHOCTD 3aMEILEHHUS.
Harpasisitomee neiicTBue 3aMECTUTENEH. Y CTOMYHUBOCTD S-
KoMIUIEKCOB. COrjlacoBaHHOE M HECOIJIaCOBAaHHOE IEHCTBHE
BaMECTUTEIICH.

Ddpunento-Kpadrcy.

ANKUIMpOBAaHUME M alWIMPOBAaHUE 10

Jlexun

Hyxneoduis-
HOE
3aMelIeHuE B
apomaruye-
CKOM psinty.

9.1

MexaHuszm MPUCOETUHEHUSA-OTIICIIIICHUS . Kommekc
Meiizenreiimepa. AKTUBHOCTb YXOJAIIUX TPYII B PEaKIUIX

BaMeEIeHUs.

9.2

APUHOBBI MeXaHU3M. PernocenekTHBHOCTh 3aMEIICHUS B

Jlexuun

8




IHCAKTUBHUPOBAHHBIX CUCTEMAX.

9.3

Bukapno3zHoe  3amelieHue Kunetnueckue

0COOEHHOCTH PEAKITUH.

BOJIOPO/IA.

10

OCHOBBI
XUMHHU
MeTauiopra-
HUYECKUX
COETUHEHUMN.

10.1

Jlutnii-, MarHui-, Meab-, IMHK-, KaAMUW-, PTYThb-, LEPHUIi

opranuveckue coefauHeHus (oOmiee paccMOTpeHHe). TH

Komrmiekcel MEPCXOAHBIX MCTAIJIOB - Op6HTa.HBHO€

paccMOTpEHHE.

10.2

[Tannaguii-kaTanu3upyemsle  peaklUud  KpOCC-COYETaHUs

OCHOBHBIE craauu KaTaJIUTHUYCCKUX OHUKJIOB

PernocenekTuBHOCTB, TpeOOBaHUS K CyOCTpaTam.

10.3

PeaKI_[I/II/I MNpUCOCAUHCHUA 110 KpaTHbIM CBA3AM

KaTaJau3upyembie
Turan-oprannueckue peareHThl. Peakuus KynnHkoBHua
[Tonmumepusanus ankeHoB Ha Katanu3aropax [{urnepy-Harra.

KOMIIJICKCAaMH  NICPEXOJHBIX MECTAJIJIOB

10.4

MeraTe3nuc ajakeHOB U CHUHOB. 06I_HI/IC MMpEaACTaBICHUA

MEXaHU3M, XEMOCCIICKTHUBHOCTD.

Jlexuun

11

Panukanbabeie
peakuuu

111

Hcrounnku cBOOOAHBIX paaukaioB. llemHoe paawkambHOG
3amerienne. Kimaccudukamms peareHToB.

11.2

PanukaabHOE IPHCOSAMHEHNE IO KPATHBIM CBS3sM. [IpuMepn
KaTaJIMTUYECKNX  IIMKJIOB. peakiuu  C-C
codyeTaHus. XeMO- U PErHOCEIICKTUBHOCTD MPHUCOCTNHCHUS.

Pagukannubie

11.3

BoccranoBineHne  KpaTHBIX — CBSI3€il Tunb

Boccranosnenne mno bepuy. IIuHakoHOBOG

MeTaJuIaMHU.
cyOcTpaToB.
BOCCTAHOBJICHHUC. AI_II/I.IIOI/IHOBaSI KOHJCHCAaL .

Jlexun

12

CUHXpOHHBIE
peakuuu

12.1

o0mue
npeacTaBieHus. MexaHu3Mbl, OpOUTaIbHBIE TPeOOBaHUS.
Knsiizena,

CurmaTtponHsie HeperpynnupoBKH,

IIeperpynnupoBku Koymna.

COXpaHEHHsI OpOUTATBHON CUMMETPHH.

[Ipuanun

12.2

Peaknus [lunbca-Anpaepa. OpOuTanbHOE pacCMOTpPEHUE.
Crepeoxumusi. DJIEKTpOHHBIE TPeOOBAHUSA. DHAO-TIPABHUIIO
Anbpepa. I'erepopeakuus [lunbca-Anbaepa.

12.3

Junonsipaoe mukionpucoeanaenne. Tunsl 1,3tunoneid u
nunonsgpoduiaos. O30HOIU3.

12.4

OcHoBbl  poToxumun. Jlmarpammbsl SI0moHCKOTO. [2+2]

LUKJIONPUCOEINHEHHE. OpOuranbHble TpeOoBaHUS.

Jlexuun




CnocoObI akTUBAIIUK CYOCTPATOB.

12.5| Dnexkrpouuknuueckue peaknuu. Peakmus  Haszaposa.
Crepeoxumus.
13.1] PeakinonHass CrmocoOHOCTh KapOCHOB M KapOEHOWJIOB.
CnocoOsl  TeHepauuu ~ KapOeHOB.  J[mazocoegmHEHUSI.
Peakiuu ¢ Peakuun nuknonponanupoBanus. Peakmus CummoHca-
13 | Ydactnem Cmuta, MEXaHU3M, CTEPEOXUMHUUYECKHIE OCOOCHHOCTH.
KapOeHOB u Jlexnnn
HUTPCHOB. || 13 2 Hutpeusl —  CcmocoObl  reHepanud.  HUTpeHOBBIE
Kap6enous )
neperpynnupoBku: ['opman, Kypumyc, Imunar. Peakrus
[raynunrepa. Ileperpynnuposka bexkmana.
14.1| I'mnpunHsle BOCCTAHOBUTEIIHU. IIpocTpancTBEeHHBIE
apdexTel. Boccranosnenne Oopanamu. Pearent Kopu-
Peakuuu bakmu-11Tn6ars.
14 | BOCCTaHOB-

JICHUS 14.2| Peakuuu rereporeHHoro ruapupoBanusa. Karammzarop | Jlekuuun
OpPraHH4CCKUX Jlunpnapa. BoccTaHoBlieHHE  aTOMAapHBIM — BOJOJOPOM.
COETMHEHUIT

HNonnoe runpupoBanue. Peakumss Knemencena. Peakius
Kwxknepa-Boasda.

15.1) Okucnenne cnuptoB. Pearentr JIkoHca u japyrue
npousBoausie xpoma (VI). Oxwucinenwe mo CeepHy H
Moddary.

15 Peaxiuu 15.2| Peakiiuu  SMOKCHAMPOBAHUS ©  THUIPOKCUIHUPOBAHMUS. Texuun
OKHCIICHUA [Moaxoapl K acMMMETPHYECKOMY CHHTE3Y DIIOKCHUIOB H

BULIMHAIBHBIX TUOJIOB.

15.3| Okucrnenue yriaeBoaopooB (00Iee paccCMOTPEHHE).

16.1) ApoMaTUYHOCTh TETEPOIUKIMUECKUX coenuHeHui. [IsaTu- u
HIECTUYICHHBIE reTePOLUKIIBI. Kucnorno-ocHoBHbIE

Xumust CBOICTBA IE€TEPOIMKIIOB. TayToMepust a30J10B.

16 | TCTCPOLUKIIN- Jexrmn

YECKHUX 16.2| OcHoBHEBIE METObI cUHTE3a TeTEPOITUKINIECKUX
COCAMHCHNN coeMHEHUN. PeTpoCHMHTEeTHYECKMH aHaJIW3 B CHUHTE3€

TeTEePOIMKIIOB.
17.1] Crepeoxumus YTJIEBOJIOB. MyTtaporarnus.

Xumust I'muko3unupoBanne. AHXUMEpPHOE COJEHCTBHE. 3alllUTHHIC

17 | OCHOBHBIX TPYNIBI B XUMUU YTIeBOI0B. OKUCICHIE  BOCCTAHOBIICHUE

KJIaCCOB py YHICBOAOB. Jlexuuu
IPHPOIHBIX VIACBOMOB.  YTJIEBOIbI Kak MPUPOJHBIE HCTOYHUKHU
COCIMHCHUH XUPAITBLHOCTH.

10




17.2

Crepeoxumusi ~ aMUHOKUCTOT.  CmocoObl  TONyYCHUS
AMUHOKHCIIOT. XHMMHYECKHE CBOWCTBA aMHMHOKHCIIOT.
[lentunet u Oenku. Opranokatanu3. DepMeHTATUBHBIN
KaTaJus.

17.3

Kupbr u dhochonumuabl. Kupneie KHCIIOTBI.
[Ipocrarmanaunbl.  TeprieHbl:  0COOEHHOCTH  CTPOCHHS,
OMoCHHTE3, pacnpocTpaHeHue B npupoje. CTepouasl.

18

OCHOBEI
OpraHUYECKO-
ro CUHTE3a

18.1

Jlunelinas cxema CUHTE3a. 3allUTHbIE TPYyNNObl JJs
Ppa3IUYHBIX COCIUHEHUN.

18.2

OcCHOBHBIE HAINpaBJIECHUs MPOMBIIIJIEHHOIO OPraHUYECKOTO
cuHTe3a. PapmaneBTHuyeckass IMPOMBILIIEHHOCTh. [lonck
HOBBIX JIEKAPCTBEHHBIX IIPENAPATOB.

Jlexun

11




MNPAKTUYECKHUE (CEMUHAPCKHUE) 3AHATUSA

No
CeMHUHa
pa /i

No paznena

TACITATUINHBI

TEMbBI HIPAKTUUYECKNUX (CEMUHAPCKHNX)
SAHSITUM

1

11

Tunel yraepomHoro ckenera. Kiaccupukanus COeIMHEHUH 1O
(yHKIMOHANBHEIM ~ rpynmaM. CTapmuHCTBO  (DYHKIIMOHAIBHBIX
rpynn. HomeHkiatypa alukJIn4ecKuX COeIMHEHUN.

Homenknarypa OMIIMKIIOB. CokpallieHHBIC 0003HaYCHUS
3amectuteneil.  IIporpammHble  cpeiacTBa i TE€HEpalUU
CHUCTEMAaTUYECKOT0 Ha3BaHUS OPraHUYECKOI0 COCIUHCHUS.

1.2

Merto BaJ€HTHBIX CBs3CH, O- U T CBsi3M. MoJenb MMOpUaN3aAIuN
AO. SIBnenne conpsukeHus. Tunsl compsokenus (TETL, p-T N=TD.
Pe3oHaHCHBIC CTPYKTYphl IS Pa3IMYHBIX O0BEKTOB. Pacuer
CPEIHETO IMOpSAKA CBSI3M M DHEPIUH CONPSUKCHUs. Jlemokamusarms
3apsia.

1.3

OnektponHbsle  3pdexkter  3amectutenedd.  MHAyKTUBHBIE |
Me30MepHbIe 3(PHEKTh B HEOPTaHUIESCKONH M OPraHUYEeCKOW XUMUHU.
3aBucuMOCTh 3(deKTa OT NPUPOABI 3aMECTUTEISA W CTPOCHHS
VTIEPOJHOTO CKenera. PacmpeneneHue 3JIEeKTPOHHOW IIOTHOCTH.
Pacuér cTenenu OKUCIEeHUs ISl OpraHUYECKUX COCIMHEHUH.

1.4

Onucanue opraHmdeckux coenuHeHui B TepmuHax MMO. Tumsl
nepekpeiBadus opouTanei. OToéop mo cummeTpur. Metoa XroKKes
1 METOJI TPAaHUYHBIX opOuTae Oykyu.

ApOMaTHIHOCT. OpOuransHOE paccMoTpeHne KITFOUYEBBIX
(yHKIMOHANBHBIX TpyHIl. 3aBucuMocTb dHepruii B3MO u HCMO ot
pa3nu4HbIX GaKTOpoB. AHOMEPHBIN 3D DEKT.

1.5

HK-cniekTpockomnus Kak croco0 OLEHKH MPOYHOCTH CBs3H. CHIIOBEIC
MOCTOSHHBIE. XapaKTepUCTUYECKHE KojeOaHus (HYHKIMOHATBHBIX
rpynmn. Macc-CIeKTpoMeTpusl Kak METOJ aHajlu3a OpraHMYecKHux
COCTMHCHUM. Macc-cnekTpsl BBICOKOTO paspelieHusl.
PeHTreHOCTPYKTYpHBIA ~ aHaIM3  OpPraHUYECKHX  COEIUHEHUH.
Crioco0bI BEIpAIIMBaHUS KPUCTAILIOB.

1.6

Cuekrpockorus SIMP kak 0CHOBHOM METOJ YCTaHOBJICHHS CTPOCHHSI
OpraHuYecKux coenuHeHud. CBsI3b XUMUYECKOTO CIBUTA C
3NIEKTPOHHOHN IUIOTHOCTBIO BOKPYT sipa. D¢ EKTHl aHU30TPOIHUH.
Pemienue 3amau Ha pacidpoBky criektpoB SIMP.

2.1

KontopmaimonHele  TepexoAbl  OpraHMYECKUX  COCAMHCHUHU.
KonpopmarinonHsie JiuarpaMMbl. TIpoexuuu Hsromena.

12




Kondopmepsr u poramepsl. Crepudeckne 3pQPeKThl 3aMECTUTEICH.
VYrioBoe HampsbkeHME B Malbix  [ukinax.  Koupopmarun
OUKJINYecKuX — coenuHeHnd. KoHdopManum IMKIOTeKCaHa H
KOHJICHCUPOBaHHBIX CHCTeM. JlMakcWajabHBIE B3aUMOJCHCTBUS.
Omnpe/ieneHre BBITOHBIX KOH(OpMAITUii.

2.2

OHnantuoMepus. PasnnuHple HCTOYHMKM XupainbHOCcTH. [IpaBuia
Kana-Unaronsna-IIpenora. AbcomoTHas KoH(HUTypauusl.
Huactepeomepusi. Me3zo-popmbel.  CTepeoXuMusl  YIJICBOJIOB U
amuHOKHUCTOT. DL-HOMeHKmaTypa.

3.1

Ilporonutuyeckas  Teopuss  bpéncrena-Jloypu. IloHarne o
CONPSDKCHHBIX OCHOBAaHUSIX U CONPSDKEHHBIX Kuciorax. Cuia
KHCJIOTHI KaK (DYHKIUS CTAOMIBHOCTH aHWOHA. YTIJIEBOJIOPOJIBI Kak
KUCIOTHL. CynepKUcIoThl. BiusHHE >IEKTPOHHBIX U CTEPUUCCKUX
3¢ (peKToB Ha KHUCIOTHOCTh. PoNb pacTBOpHUTENsS B KHUCIOTHO-
OCHOBHBIX B3aUMO/ICHCTBHSIX.

10

3.2

Teopus Jlprouca. [IoHOpHO-aKLIENTOHBIE B3auMoOJEHCTBH. Teopus
JKMKO ITupcona. [TonspuszyeMocTh HOHOB U MoJieKyJ1. Hykiteodubt
u snekTpoduisl. KoHKypeHIus HyKIeO(QHILHOCTH U OCHOBHOCTH.
Crepuueckn Harpykeunsle ocHoBanms (KO:{Bu, LDA, LIHMDS,
DBU, DBN).

11

4.1

CrocoObl  ONpEeIC/ICHHs  MEXaHU3MOB.  PeakIMOHHOCIOCOOHBIC
WHTEpMEANATHI: KapOOKATHOHBI, KapOAHWOHBI, PaJMKAIIbI, KapOCHHI,
HUTPCHBI (CTAOMILHOCTD U CHHTETHYCCKUE SKBUBAICHTHI).

12

4.2

CkopocTb  peakumd  Kak  (QYHKOUS — HYKICOQWIBHOCTH  H
aNeKTpopuIbHOCTH  cyOcTpatoB.  CpaBHeHHE  KHMHETHYECKHX
apaMeTpoB AJs pa3sHbIX (GYHKIUOHAIBHBIX IPYIII.

13

5.1

CpaBHeHue HYKJICO(MIBHOCTH Pa3IUYHBIX COEAMHEHUH.
ITpocTpaHcTBeHHBIE U 3IEKTPOHHBIE YPQPEKTH. YXOIANIINE TPYIIIHL.
lamorensl kak yxoxaue rpynnsl. Peakums @UHKeNbIITEHHA.
IIpoToHMpoBaHMe — KaK TPOCTEHIMIA CHOCOO  aKTHBAITUU
THIPOKCHIIBHONW — Tpynmbl.  [IpowsBogHble  cynb(OKHCIOT — Kak
YXOASIIME TPYNIbl (ME3WJIAThl, TO3WIATHI, TpU(IAaThl, OpPO3UIATHI,
HO3MJIATh). [aJoreHn/Ipl HEMETaUIOB KaK JIEOKCOraJOreHUPYIOIIHE
pearentsl. Peakiusa MuiynoOy. Peakius ApOy3oBa.

14

5.2

Paznuanble BUOBI  HYKIICOMWIOB. AMOHMIEHTHBIC HYKICO(DUIIBI.
Peakuus KopuaOmtoma. CuHTe3 mpocThix 3¢upoB mo Bumnbsmcony.
AnkunupoBanue amuHOB. CuHTe3 ["abpmansa. PackpeiTie 3MMOKCHIOB.
Kackampr  peakmuit  3amemenus. [leperpynnupoBka  IleiiHa.
AnnmuieHast eperpyniupoBKa.

15

6.1

T'maparanusa  ankeHoB.  IlpucoequHeHuEe  rajaoreHOBOJOPOAOB,
TaJIOTEHOB, MHTEPraioreHunoB. [IpaBmino MapkoBHHKOBa U ciaydau
ero HapymeHus. OHHEBbIE MOHBI U CTEPEOXUMUS WX OOpa30BaHUS U

13




packpeitusi.  CroponHue Hykieopuisl. OKCHTaJOTeHUPOBAHHUE.
WNonnakrormnszanus. KaTnonHas monuMepu3aus.

16

6.2

Karuonnsle neperpynnupoBku. IIMHaKoIMHOBas IeperpynIupoBKa.
OxcumepkypupoBanue. ['mnparanus ankuHoB. Peakumsa Kyweposa.
OnextpoduipHOE  NPUCOCOMHEHWE K  JWCHAM M JIPYTUM
COTPSKEHHBIM CUCTEMAM.

17

6.3

Hesnextpodwmibable  peaknud — amkeHOB. | wapupoBaHwe U
ruapoOopupoBanue. [lonydyenue cniuptoB. BoccTaHOBICHNE aKUHOB
Ha Kkaranuszatope Jlunamapa. ['omorenHoe ruapupoBanue (0e3
MEXaHM3Ma).

18

6.4

Peaknyn »mUMUHHpPOBaHWA W YCIOBUS WX mposeneHus. [Ipasmo
3aiinieBa.  Jlerumgparamust  cnupToB.  KOHKypeHIHMsI — peakiuit
3aMeIIeHUS ¥ DIUMHHHPOBaHUA. HeHYKIICO(pUIEHBIE OCHOBAaHUS.
OnmuvuaupoBanue 1o ['opmany. dmumuaupoBanue mo Koyiry.

19

7.1

AKTUBHOCTb KapOOHWJIBHBIX COCIMHEHHH Kak 3JIEKTPO(QHUIIOB!
JNIEKTPOHHBIE U MIPOCTPAHCTBEHHBIE Y (eKThl. ['eMUHAIBHBIE THOIIBI
U IpaBuiIo DplieHMeiiepa.

20

7.2

Paznuunpie  Tunel  HykineodwmnoB. [lomydenue — areraneit
THOANlCTANICH.  AlETalld  KaKk  3alUIICHHbIC  KapOOHWIbHBIC
coemuaeHM.  OOpamenune  momspHocth 1o  Kopu-3eebaxy.
[Tomydenue nuaHTUAPUHOB. beH30MHOBAs KOHIEHCAIIHS.

21

7.3

B3anmopeiicTBre KapOOHMIBHBIX COCTMHEHHUH C a30TOCOEPIKAITAMU
nykineopmnamu.  OcHoBanust Illudda. Enxammusl.  OKCHMBIL.
I'mapazonsl. AHanoru KapOOHWIBHOM TPYIIIHL.

22

7.4

[MponsBomHble KapOOHOBBIX KHCJIOT. Peakumst sTepuQUKaIUH.
Amnnupoanne O-, N-, Suyxneoduinos. ['maponn3 mpou3BOIHBIX
KapOOHOBBIX  KHCIIOT. KHCIOTHBII W OCHOBHBIM  KaTajus.
KapOornnnnumuaason B peakuusaxX aluInpOBaHUs.

23

7.5

PeaktuBbl I'pusHbsipa W JUTUHOPTAaHUYECKHE COCIMHEHUS Kak
HYKJICO(UITBIL.

24

7.6

Kero-enonpHass Tayromepus. HeeHonmusupyemble KapOOHWIIbHBIE
coeauHeHus.  AnponbHas — koHgeHcamus. [IpaBunmo  Kpawma.
CrnoxnoddupHas kouzaeHcammss Kisgitsena. Peakrmus  Ilepkuna.
Konnmencanusa /Iukmana. Peakmms [lap3ana. DMOKCHIAMPOBAHHUE II0
Kopu-Yaiikockomy. Cunte3 Apuara-OicTepra.

25

7.7

CoenMHeHUs ¢ akTUBHOW MeTWwiIeHOBOH rpynmnoi. KonaeHcanms
Kuesenarens. Peakuust Aupu. CUHTE3BI HA OCHOBE MAaJlOHOBOTO U
aleToyKcycHoro 3¢upoB. I'anodopMHas peakius.

26

7.8

IlepekpectHas anpaoibHas KouaceHcanus. CHIMICHONSTHL U
TUTHEBBIE eHOMSITHI. Peakiys Mykasimpl. EHAMUHBI KaK HYKI€O(UIIBL.

14




Peaknusg Mannnxa.

27 7.9 Peaknmss  Burtura © = pOACTBEHHBIE  PEAaKIMU. | 'paHHIEI
NPUMEHUMOCTH peakimu Buttura. Peaknus XopHepa-YojcBopra-
OmMoHca. Peaxuuu Ilerepcena u [xxyna-Kaunnckoro.

28 7.10 ConpspxkeHHOe MIPUCOECINHEHHE . Peaknnsa Muxasms.
Menbsopranuueckue coequHeHUs. AHHenupoBaHue 1o PoOuHCOHY.
CyOcTtpatel Muxannsa. AHHOHHAS TOJWMEPHU3ANUS aAKIENTOHBIX
AJIKEHOB.

29 7.11 I'uppun-non xaxk Hykiaeopwi. IIpobiema ocHoBHOCTH. ['mapuigHbie
BoccTaHOBUTENU. boprugpuast u amomorugpuast. JMBAJI-H.
Ilepenoc rugpua-uona. Peakius Kannunapo.

Peakuusa Tumenko. BoccranoBnenue no Jleiikapty. Okucienue mo
Meepeeitny-Ilonnopdy-Bepieio u BoccTanosierue no OnmeHayspy.

30 8.1 Peakumu  NpOTOHUPOBAHMSA,  HUTPOBAHUsA,  TaJIOTEHUPOBAHMI,
aJKATUpOBaHUS W amwinupoBanmst 1o  Dpuupemo-Kpadrey,
cynbhupoBaHus, aszocoueraHus. HurpoBanume — anugOGOOHBIX
cyoctpatoB. Peakuun ¢opmunuposanus. IIpobaema nonguposanus u
TpUGTOPMETHINPOBAHHSI.

31 8.2 Hanpagnsromee aeiictBue 3amecturteneid. 3amelienue B GpeHonax u
aHWIMHAX. 3aMelleHHEe B TIeTepOLUKIaX M KOHAEHCHUPOBAHHBIX
cucremax. HMnco-3amenienue.

32 9.1 3amerieHue B coisix AauasoHus. Peakuum 3annmeiiepa u lllumana.
A3zocoueTraHue.

33 9.2 Mexanusm IPUCOEAMHEHHA-OTILEIUICHHS. Kommexc
MeiizenreiiMepa. AKTMBHOCTh YXOJAIIMX TPYyNII B PEaKIUAX
3aMeIeHUs.

34 9.3 ApuHoBblii  MexaHu3zM. CrocoObl TeHepauuun W (QUKCALUU
JeTuApoOeH307Ia.

35 9.4 BukapuosHoe 3amemenue Bojpopozaa. Hyxieoduis:, copepxarine
YXOZSIIUE TPYIIIBI.

306 10.1 Cnoco6b1 MOJTYYCHHMS METaJUIOPraHUnICCKUX COEIMHEHUH.
MetannupoBaHue U iepeMeTaIMpoBaHue. BHeIpeHre MeTalIoB.

37 10.2 IMannaguii-oprannyeckue CoeqUHEHMs. Peakuuu Kpocc-codyeTaHus.
Peaknun  Kymaner, Cysykm, Crtumne, Conorammpsl, Herwmm.
Peaxmusg Xeka.

38 10.3 KaraimTrdyeckoe THAPUPOBAHHWE HAa TOMOIECHHBIX KAaTaJlHM3aTOPax.

KaTanmaTop VunkuHcoHa. ACI/IMMeTpI/I‘leCKOG TUAPUPOBAHUC.
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39

10.4

KapOonmmmposanue. Bakep-mporiecc.

40

10.5

MertaTe3uc ankeHoB u eHHMHOB. Kartanuzaropsl ['padOca u XoBehsl.
ITonyyenue NUHEHHBIX U IMUKIMYECKUX MAKPOMOIEKYHI IO peaKIuu
MeTaTe3nca.

41

111

raJ’IOFCHI/IpOBaHI/IC, Cy.]'II:(l)OFaIIOFCHPIpOBaHI/Ie 1 HUTPOBAHUC aJIKAHOB.
raHOFeHI/IpOBaHI/Ie B alUIMIbHOE W OCH3WIBHOE TIOJIOXKCHUE.
Pa,Z[I/IKaJ'IBHOG OKHCJICHHUC. KYMOHBHBIﬁ MCTOJ OJIYyUCHUS (beHOJ'Ia.

42

11.2

PanukanpHOe mnpucoeauHenune. Dddexkr Kapamra. PagmkanpHas
MoJIMMEpU3anus aikeHoB. [IpHcoeMHEHUE THONOB U CEIICHOJIOB.
PajgukanbHple meperpynmnupoBkd. Panukanehbie  peaknmun  C-C
COYCTaHMUS.

43

11.3

Boccranoenenne wMeranmnamu. BoccraHornenue 10 byBo-bnany.
Boccranoenenne mno bepuy. IIMHakoHOBOE€  BOCCTaHOBJIEHHE.
AnmnnouHosas koHaeHcanus. Peakiust MakMyppu.

44

12.1

Curmatponssle neperpynnupoBku. IleperpymmupoBku Kinsiizena,
Koyma. BuHminmkionponaHoBas NeperpynnupoBka. Peakiuu
nekapOokcunmpoBanus. Peakmmst OBepmana.

45

12.2

Peakuus {unbca-Anbnepa. CpaBHEHHE PEakIMOHHON CIIOCOOHOCTH
pasyIinyHbBIX JUeHOB U aueHopuinoB. Crepeoxumus. Perpo-peakius
Hunbca-Anpnepa. I'etepopeakuus [Junbsca-Anbnepa. Ilomyuenue
reTepOLMKIIOB.

46

12.3

JunomnspHoe LUKJIOTIPUCOEANHEHNE. O3z0HONM3.
I'mppoxcunupoBanme. Peakimms I[lexmana. DBomommsi  METOIIOB
ruapokcunupoBanus. Kink-peakuus [apnieca.

a7

12.4

[2+2] Huknonpucoeaunenne. ITomydenne MUKI00yTaHOB.

48

12.5

DnekTpormKiIndeckue peakmuu. Peaknus Hazaposa.

49

13.1

Crioco0bl reHepaiuu KapOeHoB. JlmasocoemuHenus. Jlpa3onepeHoc.
Peakuuu nuknonponanupoBanusd. Peakius CummoHnca-CMura.

50

13.2

Hutpens! — cniocoOsl reHepauuu. HutpeHOBBIE meperpynmnupoBKH:
Togpwmasn, Kypunyec, munr. Peakuus [Iraynunrepa.
IleperpynnupoBka bekmana.

51

14.1

lunpunaeie  BoccraHoBuTenu.  [IpocTpaHcTBeHHBIE — 3PQEKTHL
Boccranosnenune 6opanamu. Pearent Kopu-bakmm-11Iu6atsr.

52

14.2

Peaknym rereporenHoro ruapupoBanus. Kartammuzarop Jlunnpnapa.
Boccranosnenne aTtomMapHbIM BOA0A0pOM. MOHHOE THAPUPOBAHUE.
Peakuus Knemencena. Peakuust Kiknepa-Bonbda.
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53

151

Okucnenne cnuptoB. PeareHt J[)KoHCa M Jpyrue INPOHM3BOJHBIC
xpoma(VI). Oxucnenue no CBepuny u Moddary.

54

15.2

Peaknuy SMOKCHAMPOBAHWA W TUAPOKCHIMpoBaHws. llogxomer K
ACHUMMETPUYECKOMY CUHTE3Y 3MOKCUIOB U BULIMHATIBHBIX JTUOJIOB.

55

16.1

Ilatu- w  mecTtuwieHHBlEe  TreTepouukisl.  HomeHkmartypa
reTepourkiioB. KHUCIOTHO-OCHOBHBIE  CBOMCTBA  T'€TEPOLIMKIIOB.
TayTomepus a3oJioB.

56

16.2

DAekTpoGUIBHOEC W HYKICOPHIBLHOE 3aMEIICHHE B TETEPOLMKIIAX.
Mexannzm ANRORC.BoccraHoBiIeHHE TETEPOLIUKIIOB.

57

16.3

OCHOBHBIE METOJbl CHHTE3a TETEPOLUKINYECKHX COEAHHEHUI.
Cunre3 Ilaans-Kuoppa. Cunre3 [apua. CuHTE3 HWHIOJIOB II0
Oumepy, bapronu, Henumnecky, Manenynry. Peakmus Cxkpayna.
Peakius bununiepa-Hanupanbscku. 1,3lunomnsipHoe
LUKJIONPUCOEIMHEHNE  KaK  METOJ  CHHTe3a  IITHWICHHbBIX
TETEPOLUKIIOB.

58

171

FJII/IKO?»I/IHI/IpOBaHI/IC KakK KIIIo4Y€Basd CTaausd B YIJICBOOAHOM CHTE3C.
3amuTHbIC TPpYIIIIbL B XUMHHA YIJIICBOAOB. OxucneHue u
BOCCTaHOBJICHUEC YTJICBOOOB.

59

17.2

Crepeoxumuss aMUHOKHUCIOT. CIIOCOOBI TMONyYSHHUS aMHHOKHCIIOT.
XHUMHAYECKHE CBOMCTBA aMHHOKHCIOT. IlenTuabsl ©  OENKH.
Opranokaranus. DepMeHTaTUBHBIA KaTallu3.

60

17.3

Kuper u  dochonunuael. JKupHble KUCIOTHL. IIpocTariaHauHbL.
Tepnensl. CTepouibl — CTEPEOXUMHUS U MTOAXOAbI K CUHTE3Y.

61

18.1

TlocTaHOBKa M CHATHE 3AITUTHBIX T'pyIIIlL.

62

18.2

PerpocunteTndeckuii ananm3. CHHTOHBI M PETPOHBL. Paz0op momHBIX
CHUHTE30B MPUPOIHBIX COCTUHCHUH.

5. O0pa3oBaTe/jibHbIE€ TEXHOJIOTHH

1. AktuBHBIe 00pa30BaTEIbHBIE TEXHOJIOTHH: JICKIIMH, CEMUHAPbI U PAKTUYECKHUE PAOOTHI.

2. ConpoBOXKICHNE JCKIUH BHU3YaJbHBIM MAaTEpPHAlIOB B BHE CIAHIOB, MOATOTOBICHHBIX C
UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI C HCIOJIb30BaHUEM MPOTPAMMHBIX
naketoB MsPowerpoint, ChemDrawist co3ganus npe3eHTaluid, MpoeHUpyeMbIX Ha 3KpaH ¢
IIOMOIIBIO  BUJICONIPOCKTOPA, a TakXkKe pe3yJbTaTOB KOMIIBIOTEPHOTO  MOJCITHPOBAHMUS
(U3UKOXUMHUECKUX MTPOIIECCOB.

3. [IpoBeneHne MpakTU4YeCKUX padoT B HayyHOH JabopaTopuu, ydacTue o0yyaeMbIX B HayYHOU
paboTe U BHIOJHEHUN UCCIIEI0BATEIbCKUX POCKTOB.
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4. Vcnonb3oBaHHE CIEHHUATIBLHOTO MPOTPAMMHOIO OOECTeueHUs] U UHTEPHET-PEecypcoB s
00y4eHHs B X0JIe MPAKTUYECKUX U CAMOCTOSITEIIbHBIX PaboT.

6. YueOHO-MeTOoAMUYECKOE 0OecIieueHne CaMOCTOSITeIbHON padoThI
acnupaHToB. OLeHOYHBbIE CPeCTBA VISl TEKYIIEero KOHTPOJIsSl yCIeBaeMOCTH,
NMPOMEKYTOUHOM ATTeCTALMH MO0 UTOTaM OCBOEHUS M CIUIIMHBI.

Buasl camocTosiTenbHON pabOTHI: B JOMAIIHUX YCIOBHUSX, B UATAIBHOM 3ajie OMOIMOTEKH, Ha
KOMITBIOTEpAxX C JIOCTYNOM K 06a3aM JaHHBIX U pecypcaM HMHTepHeT, B 1ab0paTopusix ¢ JOCTYIIOM
K J1abopaTopHOMY 000PYAOBAaHUIO M TPUOOpaM.

CamocrosTenbHas paboTa MOAKPEIUIAETCS YyueOHO-METOJUYECKUM M UH(POPMALUOHHBIM
obecrnieueHreM, BKIIOYAOIINM YYCOHUKH, y4eOHO-METOINYECKIE TTOCOOMsI, KOHCTICKTHI JICKIIHIA,
yueOHOe 1 Hay4dHOe IporpaMMHOE obecrieuenue, pecypcsl HTepHeT.

dopma KOHTPOJIS 3HAHUWA — TPU KOHTPOJIBHBIX U 3K3aMEH B KOHLIE KypcCa, BKIIFOYAIOIIHIL
TEOPETUUYECKUE BOIIPOCHI U 3a/1a4y.

ITIPMUMEPHBIN IIEPEYUEHb TEM KOHTPOJIbHBIX PABOT

1. Knaccudukamus W CTPOGHHME  OpraHMYecKuX  coeauHeHuid. HomeHkmarypa.
Kondopmannonnsrii anann3. DOU3HUKO-XMMHYECKHE METOIbl aHAIN3a OPTraHWYECKHX
COEMHECHUM.

2. HykneodunbHoe 3amemieHMe M peakiuu dIUMUHHpoBaHusA. HykieodunbHoe
MPUCOECIUHEHHE 110 KPATHBIM CBS3SIM.

3. DnekTpoduiIbHOE MPUCOSAMHEHNE TI0 KPATHBIM CBS3SIM. DJIEKTPO(PHIBHOE 3aMeIleHNEe B

apoOMaTHYECKUX COCTUHEHUSX.

Panukanbable peakuyu. Peakuny oKucieHns 1 BOCCTaHOBJICHHUS.

MeTajsIOKOMIUIEKCHBIN KaTaJln3.

[lepunuknnueckue 1 3MEKTPOLUKINYECKUE PEAKIIIH.

XUMUS FeTePOLUUKINYEKCKUX U IPUPOAHBIX COCTUHEHUM.

© N OB

PerpocuHTETHYECKUI aHATU3 U 3aIUTHBIE TPYIIIIHI.

buiersl Kk 3K3aMeHy 110 OPraHu4ecKo XUMHHU
Buuer Ne 1

1. OcHOBHbIE TOJNOXKEHHUSI CTPYKTYPHOH TEOPHUM OPraHMYECKHMX COECIUHEHHUM. ODJIEKTPOHHOE
CTpOCHHE OpPraHMYECKUX MOJIEKYJ B TEpPMHMHAaX MeETO/la BaJleHTHBIX CBs3eM M MeTona
MOJIEKYJIIpHBIX opOutaineii. CTpoeHue yriepoaHoro ckenera. Moaens rubpuamzanuu AO, 6- u

18



7- CcBsA3U. Teopus pe3oHaHca. ONeKTpoHHBIE A(QekThl 3amectutencii. MHIYKTHBHBIN H
MEe30MEepHBIH 2P (HEKTHI.

2. HyxmeopunpHoe 3amemieHWe Yy  HACHIIEHHOTO aTomMa  yriepoaa. MeXaHH3MEI
HYKJICOQHIBHOTO 3aMemeHus: (OMMOJNEKYISIPHBIA M MOHOMOJCKYISIpHBIH). CTepeoXxuMust
peakiuii 3amereHus, oOpaiieHne KOH(QUTypaluu W panemMusanus. Mexda3Hblii KaTaau3 B
peaKIusIxX HyKJIeo(UIbHOTO 3aMELICHHUS.

Buser Ne 2

1. KucnotHocTs oprannyeckux coeauHeHuu, mpeacrasienust o6 O-H, N-H, C-H kucnotnocTw.
CTpyKTypHBIE ()aKTOPBI, BIUSIOMINE Ha CHITy KHCIIOT U OCHOBAaHUH.

2. HyxneodunpHoe 3aMelleHHE Y HACBIIIEHHONO0 aTtoma yriepoja. lIpocTpaHCTBEHHblE U
3JIEKTpOHHBIE A()PEeKThl 3aMmecTHTeNeld B CyOcTparax. YXONSAIIWE TPYIIbI, TOHITHE
HYKJICODUIBHOCTH U HYKJIEO(YrHOCTH. AHXMMEpHOEe cojaeicTBHue. [IpuMepbl yriaeponHsix u
reTepoaTOMHBIX AJIEKTPOUIOB M HYKICO(UIOB. AMOHIEHTHBIE HYKJICOPHIBI, (PaKTOPBHI,
OTIpEeNIeNIAIONINE PETHOCETICKTUBHOCTh UX peakiuil. Peakium ApOy3oBa, DuHKenbIITEiHA,
Bunssamcona. [Ipobinema nepeankuiupoBaHusi aMUHOB, ITYTH €€ peIIeHusl.

Buaer Ne 3

1. Kap6okatuonsl. Homenknarypa. CTpoeHHE W YCTOMYHMBOCTH. THIIBI, CITOCOOBI TeHepalu,
IpUMEPHI PEaKIIMOHHOM criocoOHOCTH. "Hekitaccnueckne kapOOKaTHOHBI .

2. Peakunn otmernenus. Mexanusmbl Ei, Ex u Eics. IlpocTpancTBeHHBIE U AIEKTPOHHBIC
3 dexThl 3amectuTeneil B cyocTpatax. BinusHHe CBOWCTB OCHOBAaHUS U YCJIOBUM NPOBEICHUS
peakuuyu Ha CKOPOCTb M MEXaHU3M peaklMH. Perno- u crepeoxumus peakuuid OTIIETIIICHUS.
[IpaBuna 3aiineBa u ['opmana. YcnoBust, He0OOXOAUMBIE IS TPOTEKAHUS CUH-3TUMHUHUPOBAHUS.
KonkypeHnus Mexay peakiusaMy STUMHHAPOBAHUS U HYKJICO(DUIBHOTO 3aMEICHHS.

Buaer Ne 4

1. Kucnoter u ocHoBanusi Jlptonca. JXecTkwe W MATKHE KHUCIOTHI M OcCHOBaHus. Kartamm3
OpraHUYecKHuX peakiuii kuciaotamu Jlbtouca (oOmuii mpunmmm). [lonspu3yeMocTs HOHOB U
moueky, Teopus 2QKMKO ITupcona

2. Peaknuu snexkrpoduiibHOTO npucoeanHeHus K ankeHam (peakuun Ade). Kiaccudukarms
MexaHu3MoB. [IpoToHupoBaHue: ruapaTanus, MNOPUCOEIUHEHUE TaJON€HOBOJOPONOB U
POICTBEHHBIE NpOLECCHl. MexaHU3M peaklUMu: CTaAuHHOCTh, M~ U G—KOMIUIEKCHI.
PernocenektuBHOCT,  mpucoenuHeHus.  [IpaBunmo  MapkoBHHKOBa.  KapOokaTHOHHBIC
NEPEerpynnupoBKH ¥ LUKIU3aUUU. OJIEeKTpOQUIBbHOE MPUCOEIUHEHUE C MOCIEIYIOIUM
OTILIEIUIEHHEM. DJIeKTpoduiIbHOE anKminpoBanue. KaTnonHas monuMepusanus alkeHOB.

Bbuaer Ne 5
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1. Mexanusmbl opranndeckux peakmui. Kmaccudukanus wmexanmsmoB. [lonstue o
JUMUTHPYIOIIEH  CTaAMM  peaklud, KOHKYPHPYIOIIMX  Ipoleccax,  CEJIEeKTUBHOCTH.
Kunernueckuii 1 TEpMOIUHAMUYECKUN KOHTPOJIb.

2. DnekTpo(uiabHOE MPUCOEIUHEHHE K alkeHaM. CTepeoXUMusi MPUCOEAMHEHUS TaJOr€HOB U
CyJlb(eHraJloreH|1I0B, "OHMEBbIe" HOHBI. [ anoreHupyromue peareHThl. PaBHOBecue MEXIy
OTKPBITBIMA M MOCTHKOBBIMH HOHAMH. BIHMSHHME NPHUPOJBI allkeHa W 3JekTpoduia. Peaximn
COIPSDKEHHOTO 3JIEKTPOPMIBHOTO MPUCOSINHEHNS. DNOKCUIUPOBAHUE AIIKEHOB HAJIKUCIOTaMU
U TIEPEKUCSIMH.

Buaer Ne 6

1. Tunel MeXaHW3MOB OPTaHMYECKHX peakiuuid. ['eTeponuTHUecKuii pa3phlB CBs3ed, oOmas
KOHIICTIIIMS, TPUMEpPhl pEaKIuid reTepoiauTudeckoro paspeiBa cBmed C-X u  C-C.
HpeI[CTaB.HGHI/I}I 0 MCTOZaxX OMPCACIICHUA MCXAaHN3MOB

2. DnektpouiabHOE MPUCOEANHEHHE K aJKeHaM W alkuHaM. ['uapoOopupoBaHUE. MEXaHU3M,
CTEPEOXHMHUS, PETHO- M XEMOCEIEKTUBHOCTh. CelleKTUBHBIE THIPOOOPUPYIOIINE PEareHTHI.
[IpeBpamienne ankwiOOpaHOB B CHHUPTHI W alKuiarainoreHuabl. OcoOEHHOCTH —peakIuii
IPOTOHHPOBAHUS W TaJOrCHUPOBAHUS AIKWHOB (CpaBHEHHE C alKeHaMH). MepKypHupoBaHHE
QJIKEHOB. MEXAHN3M PEaKIM{ 1 €e CHHTETHYECKOe TPUMEHEHHE.

Buaer Ne 7

1. IlpumeHeHue METOA0B clieKTpockonuu B opranuueckor xumuu: K- u Y®-cnekrpockomnus.
OCHOBHBIE TPUHLUIB W TPUMEHEHHE METOJOB Uil HIACHTU(UKAUU OPTraHUYeCKUX
COCIMHEHUHN. Macc-CIIEKTPOMETPUYECKHUN aHAJIN3 OPIraHUYECKUX COCIUHEHUMN.

2. KapbonunbHble coeaunenus. CTpoeHne kapOoHUIbHOHM rpynmbl. KapOoHUIBHBIE COSIMHEHUS
U MX TPOU3BOJHBIE KaK AEKTPOPMIBI: 0011ast XapaKTepUCTHKa. MexXaHu3Mbl IPUCOECTUHEHHUS IO
nossipu3oBaHHBIM C=X cBs3siM. KapOoHuIbHAsI rpymma Kak 3JeKTpoduia M Kak HyKiIeohu
(oOrmmii mpuHITKI). DJIEKTPOHHBIE U MTPOCTPAaHCTBEHHBIE 3G eKkThl. OOpaTHMOE MPUCOCIUHECHHE,
kputepuu ooparnmoctu. [lomydeHne MuaHTHAPUHOB.

Buser Ne 8

1. CnexrpanpHble METOABI aHalIM3a B OpraHuyeckol xumuu. @Dusnueckue OCHOBBI U
Bo3MOkHOCTH MeTogoB "H u C SIMP chekTpockonumu B YCTAHOBJEHMH CTPOEHHS
OPraHUYEeCKUX COCIUHECHUM.

2. Kap6onwibHas rpynma kak annekrpodui. [Ipucoenuuenne k kapOounuasHO# rpymmne O-, N-u
S- nykieodunoB (KMCIOTHBIH M OCHOBHOW Katanms). IlojaydeHrne W pasioKCHHE alleTajeH,
troarneraneii, ocnoBannii [lludda. Boccranosnenne no Kmxunepy — Bonbdy. [leperpynmuposka
bexmana. Okucnenue no baiiepy — Bumnurepy.
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Buaer Ne 9

1. HykneoduibHOE 3amMeleHHe y HACHIIMIEHHOro atoma yriepona. COOTHOIIEHHWE TOHSATHI
«HYKJICO(PHUIBHOCTH» U «OCHOBHOCTH». DaKTOpHI, OMpenessaioniie PeakiMOHHYI0 CIIOCOOHOCTh

HyKIeohuIpbHOro pearcHra. Metoasl obpasoBanus cBszeii C-Hal, C-N, C-S, C-Ps peakmusx
HYKJICO(HITBHOTO 3aMEIICHHUS.

2. Peaknuu HyKJICO(UIIBHOTO 3aMEIIeHHs Y KapOOHUIILHOM TPYIITBI IPOU3BOIHBIX KapOOHOBBIX
kucioT. IIpousBoaHble KapOOHOBBIX KHCIIOT: MEXaHHU3MbI HPUCOCTUHEHUSA-OTIIEIUICHUS IO
NOJISIPU30BaHHBIM TrpymmnaMm oomiero crpoenus Y—C=X. Peakuun srepudukanuu (pa3iudHbie
MEXaHM3MbI) W mepesrepudukanmu, ammwmpoBanue O-, N-, SuykneopmioB (KHCIOTHBIH,
OCHOBHBIH W HyKIeopuiIbHBIH Karanu3). /mazomeran kak Hykieodwmn (peakiust ApHaTa —
Diictepra). [leperpynmuposka Kypiuyca u poacTBeHHbie peakiiuu (meperpynnupoBku ['opmana
u [lImura).

Buaer Ne 10

1. DOmnexktpoduibl: OCHOBHBIE TMpeacTaBieHUs U npuMmepbl. COOTHOLIEHHE MOHATUI
ANIEKTPOPMIBHOCTH U KHCIOTHOCTH. DaKTOphI, OMpPEACISAIONINE PEaKIMOHHYI0 CIIOCOOHOCTD
aneKTpoUIIbHOTO peareHTa. Mertomsl oOpasoBanusi cBsizeii C-Hal, C-O, C-S B peakiusx
ANIEKTPOPUIBHOTO MTPUCOCTUHEHHUS.

2. KapOonunpHas rpynmna kak snextpodui. [IpucoennHeHrne METaNIOOpPTraHUIECKUX PEareHTOB
(RLi, RMgX u T. 1.) K KapOOHHILHBIM COCIUHCHHUIM: MeXaHU3M. [IprcoeTnHEHNE K CI0XKHBIM
a(upaM U aMUgaM. XeMOCEIEKTUBHOCTh. AMubl BaitnpeOa. [Ipumenenue nepuitopraHnaeckux
IPOM3BOIHBIX. AICTHICHHI-MOH Kak Hykieodwm (peakius daBopckoro — Perre).

Bunaer Ne 11

1. Kuneruka xumuueckux peakuuil. CKOpOCTh peakuuu Kak (yHKIHS HYKICO(UIBHOCTH M
anekTpopminbHocTH cyoctparoB. Illkama Maiipa. CtpykTypHble (GaKTOpbl, BIHSIOLIME Ha
HYKICO(DUIBHOCHTH U ANEKTPOPUIBHOCTb.

2. KapOonunpHas rpynma kak osnektpodmia. OOpamenue mnomsipHoctd mo Kopu-3eebaxy.
benszonnoBas konneHcanus. BoccraHoBneHue KapOOHWIIBHBIX COEAMHEHHH KOMIUIEKCHBIMU
THAPUAAMH METaNIOB JI0 CNUpPTOB U amMuHOB. [IpocTpancTBeHHble 3()@PEKThl THAPUAHBIX
BoccTaHoBuTeel. BoccranoBnenne mno Meepseiiny — Ilonmopdy —Bepnew. Peakius
Kannunuapo.

Buser Ne 12

1. Kapb6anuonnsie pearentsl. llepeuncnure pasiauyHble TUIBI KapOaHUOHHBIX PEAreHTOB,
CrocoObI MX TEHEpAIUU U 00CYIUTE MPUMEPHI PEAKITMOHHONU CITOCOOHOCTH.

2. KapOoHwipHas rpymnma Kak 3JIEKTpoQHsI B peakiusx ¢ KapOaHHMOHHBIMH pearcHTaMHU.
Hurpoankansl B peakiusx KoHieHcanuu (peakiuss AHpH). B3ammopelcTBHEe KapOOHHIBHBIX

coeanHeHui ¢ unmuaamu cepsl (peaknus Kopu — YaiikoBckoro) u pocdopa. MexaHusM peaxiiuii
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Burtura u Xopuepa — Yoacsopra — OmmoHnca. CtepeoceniekTuBHOCTh oOpa3zoBanusi C=C cBs3u
B peakiusax Burrura u Xopuepa. [pyrue crmocoOsr onepunupoBanus (peakiuu Ilerepcena u

JIxynua).

Buier Ne 13

1. Crepeoxumusi opraHndeckux coeauHeHuil. [lonsTue o KoHPOpPMALUAX M KOHPUTypanusx
opranmyeckux coeauHeHnii. CriocoObl n300paxkenust Mojekyn (nmpoekiun Heromena, @uriepa).

2. Kero-eHonbHast TayToMepus. BimsiHHE CTPYKTYpHBIX (aKTOpPOB UM pPACTBOpHUTENS Ha
MOJIO)KEHHUE KETO-€HOJIbHOTO paBHOBecHs. (CMeIlleHHe KeTO-€HOJIBHOTO pPaBHOBECUS TIOJ
JEHCTBUEM KHCIOT W OCHOBaHWU. Peaknmm u30TOMHOrO OOMEHAa W paleMHU3aluu TPH  O-
KapOOHUJIBHOM aTome yriiepoja. HutposupoBanue, cynb()EeHUIMPOBAHUE U TalOTEHUPOBAHUE
KeTOHOB (mojyuenue 1,24ITMKETOHOB W O,B-HCHACBHINICHHBIX KeTOHOB). IleperpymmupoBka
daopckoro. ["anodopmuas peakius.

Buaer Ne 14

1. Crepeoxumus kapOorukioB. OCOOCHHOCTH TEOMETPUM MAaJbIX IUKIOB. YTJOBBIE U
TOpcuoHHbIe HampsbkeHus. Kondopmanuu nukindyeckux coenuHeHuit. Crtepeon3omepus B
KapKaCHBIX CTPYKTypax. DKBaTOpHaJbHbIE U aKCUaJbHBIE CBA3H. [IpocTpaHCTBEHHAs] U30Mepus
3aMCIICHHBIX [UKJIOreKcaHoB. Lluc-/TpaHc-cousicHEHHE IMKIOB W IIHC-/TPAHC-U30MEPHS.
AnomepHbii  dddekr. Crepeoxumusi HYKICODUIBHOTO 3aMEIICHUS W HYKJICO()HIBHOTO
MPUCOSAMHEHUS JUTS KapOOIIUKIIOB.

2. EHONAT-aHWOHBI. METOJbl TEHEPUPOBAHMS, PErHO- U CTEPEOCENIETUBHOCTh TI'€HEpaluu
CHOJIATOB. EHONAT-MOHBI — amMOuaeHTHbIe Hykieopwmisl. Dakrtopsl, ompeaesstonme O/C-
PETrMOCENEeKTUBHOCTh B PEAKLHUSAX EHOJSATOB C Pa3IMYHBIMU 3JICKTPOPUIBLHBIMU pearcHTaMu.
CununupoBaHue SHOJSTOB.

Buaer Ne 15

1. ApomaruunocTh. oOmme mnpencrabienus. IlpaBuno Xrokkens. [Juarpammsr  @Dpocra.
Onucanne OeHzomna B TepMuHax MMO. ApOMaTHYHOCTh 3apsSKEHHBIX YaCTHUI[ M T€TEPOIIMKIIOB.
SIMP kak MeTOJ] OLIEHKM apOMAaTUYHOCTH. AHTHAPOMATHYHOCTh. CTPYKTYpHBIE OCOOECHHOCTH
IUKJINYECKUX MOJTHEHOB.

2. AJ'IB,Z[OJIBHaSI peaKHI/I}I: MCXaHHU3MBbI, KHCHOTHBIﬁ nu OCHOBHBIﬁ Karajin3, XCeMOCCIICKTUBHOCTb
JUTSL pa3HBIX Tap KapOOHUIIBHBIX coeMnHEeHUN. KpoTOHOBast KOHIEHCAIUS, YCIOBHS TIPOBECHHUS.
CnoxHoddupnas konnencanus Knsitzena, nuknmzarus Jlukmana. KongeHcaruss K€TOHOB CO
CJIIOKHBIMU d(UpaMu Kak MeToJ cuHTe3a 1,3-1uKkeToHoB. [lepekpecTHas KOHIEHCAIHS CIIOKHBIX
3(hupoB ¢ dpupamMu MypaBbHHOM, YrOJBHON W MIABEJIEBON KHCIOT, ¢ d3UpaMu apOMaTHIECKUX
KHUCJIOT.

Buser Ne 16
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1. Metoasr co3manus C-C cBsizeld B peakiusx HYKICODUILHOTO mpucoeauHeHus. [Ipumepst
pa3IMYHBIX TUTIOB PEAKIINH.

2. HanpaBnieHHast ajbJOJIbHAs PEaKI¥sl: HCIIOIb30BAaHNE B KAYECTBE METHUIICHOBOH KOMITOHEHTBI
CHOJISITOB [3-IMKapOOHWIIBHBIX COCIUHEHHH (C TOCIECIYIOINM JIeKapOOKCHIINPOBAHHEM WIIH
Je3allMIIMPOBaHNEM) U HMX aHajoroB. Peakumst KueBenarems. DQupbl o-raqoreH3aMeneHHBIX
KUCIIOT KaK METHJICHOBast KoMroHeHTa (peakuus Jlap3ana).

Bbunaer Ne 17

1. Metoast cozmanust C-C cBsi3eil B peakusix 3IeKTpOGUILHOTO MPUCOSTUHEHHS U 3aMEIICHUSI.
[IpruMepsl pa3IMYHBIX TUIIOB PEAKIIHM.

2. DnexTpoduiabHBIE pPEAKIMU apeHOB. MeXaHu3M  JJIeKTPOQUIBHOTO  3aMEIICHUS.
YCTOMYMBOCTE G- KOMIUIEKCOB. BiusgHue 3amecTuTeneid B apoMaTHYECKOM KOJIbIE Ha
PEaKIMOHHYI0  CIOCOOHOCTh, XEMO- U  PErHOCeNeKTUBHOCTh. THMBI  3IeKTPO(HIIOB.
BpomupoBanue, HUTpoBaHue, cynbpupoBanue. AnkunupoBanue no @punento-Kpagrey.

Buser Ne 18

1. XupasbHOCTb. DHAHTHOMEpPHI W JUacTepeoMepbl. Buabl XupanbHOCTH. AOCOTIOTHAsS |
OTHOCHTENIbHAS KOH(purypanuu. Pamemarsl. Onrudeckas akTHBHOCTh. Me3o-popmer. R/S-
HOMeHKJarypa. E/Z-u uuc-/TpaHc-HoMeHKIaTypa.

2. CompsokeHHOe HyKiIeopHIbHOE mpucoeauHenne (peakius Muxasss). OOmmil MexaHu3M,
cpaBuenue 1,2-u 1,441pucoenunenus. Tunsl snexTpoduiios. [IpucoennHenne rerepoaToMHbBIX
HYKJI€0(hUI0B M0 MuXasio, KUCIOTHBIM U OCHOBHBIN KaTanu3. Dddekr cpenpl. bpomuposanue
U TIOKCHIMPOBAHUE 0, 3-HEHACHIIIIEHHBIX KapOOHMWIBHBIX COCIUMHEHHH.

Buser Ne 19

1. MeToasl BOCCTaHOBJICHHS OPTaHUYECKUX coeauHeHui (0030p). Peakumu reTeporeHHOro
rugpupoBanus. BoccTtaHoBieHHE aTOMapHbIM BOJOpoaoM. MonHoe rumpupoBanue. Peakius
KiemeHceHa.

2. Peaknuu compspKEHHOro HYKICO(MIBHOTO mpucoeauHeHus (peakuus Muxadsss). Peakuuun
1,2- u 1,4- npucoeAWHEHUS JUTUHOPTAaHWUYECKUX COCJAMHEHUH, peakTuBOB [ puHBbApa,
KYIpaTHBIX pPEareHTOB, LHAaHUA-UOHA. COMNpsHKEHHOE TMPUCOSAMHEHUE  EHOJST-MOHOB.
[IpencraBnenne 00 aHHOHHOM MOJIMMEPU3ALIUH ATIKEHOB.

Buaer Ne 20

1. HykneoduinbHoe 3amellleHHE B apOMAaTUYECKOM KoJjblle. MexaHu3M MpUCOETUHEHUS-
ormiericans  (SVAr), CpaBHEHHME C pEAaKIUSIMH  HYKICODHUIBHOrO 3aMCHICHHS  IPH
ann(paTHUecKOM aToMe yrieponaa. AHHOHHbBIE O-KOMIUIEKChl Meitzenreitmepa. Hykmneodusl,
BCTYMAIOIIKE B peakiuio SNAr. YXoasiue rpynibl B peakiusx SvAr, TOpsI0K UX peaKnOHHOM
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CIIOCOOHOCTH. AKTHBHpYOIIICS BIISIHUE AIEKTPOHOAKIICTITOPHBIX 3aMECTUTEIIEH.
[TpencraBieHre 0 BUKAPUO3HOM HYKJICO(MUIHLHOM 3aMEIICHUU aTOMa BOJOPOa, KHHETHUSCKUN
KOHTpoJIb. Peakius YnunbabuHa.

2. Mertoapl CMHTE3a AJIKAHOB.

Buier Ne 21

1. HykneodwibHOoe 3aMelIeHHEe B apOMaTHYECKOM Kojblle. MeXaHu3M OTHICTUICHUS -
NPUCOCTUHEHUs. BrusHMe 3amecTUTeNnel Ha peruou30oUpaTe’IbHOCTh 3aMelleHus. THIlbI
HYKJICOPUIOB UM CyOCTpPaToB, CIOCOOHBIE pearupoBaTh IO MEXAHU3MY OTIICTUICHHUSI-
NPUCOCTUHCHUS, OTHOCUTENIbHAS PEaKIMOHHAS CIIOCOOHOCTh Ppa3HBIX CyOCTpaTtoB. MeTojbI
TeHEPUPOBAHMS M (PUKCAIMH IETUAPOOEH30Ia.

2. Mertoabl CMHTE3a AJIKEHOB.

Buser Ne 22

1. PapuxanbHble peakuuu. ['OMOIUTHYECKMM pa3pblB CBA3€H, NpPUMEpPbl HMHUIMATOPOB.
PanukanbHoe 3amertienue ¢ pa3pbiBoM C-H cBsi3u (rajioreHupoBaHue, Cyib(POoraJioreHupOBaHuUE,
OKHCIICHHE KHCJIOPOAOM). PernonsOupareibHOCTh, TPAHUIBI HPUMCHEHHS CHHTETHUECKUX
MeToI0B. PagukanbHoe cBarBaHue aneTuiieHoB (peaknus I'ma3epa). PaaukansHoe alutiiIbHOE

TaJIOrCHUPOBAHUC.

2. Mertoabl cMHTE3a AJIKUHOB.

Buser Ne 23

1. PapuxanpHble peakuud. PagukanpHOE€  NPHCOEIMHEHHE IO  KPAaTHBIM  CBS3SM.
OnextpoduiabHble W HykieopuiabHble — pagukanel.  Ilpucoenunenune — C-paaukanos,
npucoequHeHne O6pomoBogopona no Kapamry. IIpumepsl KaTalWTHYECKHUX LHKIOB, XeMO- U
perroceneKTUBHOCTh. PasnkansHoe nprcoeuHeHne GOCHUHOB U THOJIOB K AJIKEHAM.

2. Mertobl cUHTE3a aJIKaIUEHOB.

Buser Ne 24

1. PamukansHOE€ BOCCTAHOBJICHHE KPATHBIX CBsizeld. OHOAIEKTPOHHBIN MEpEeHOC, 00pa3oBaHUe
AHUOH-pAJMKaNOB.  AmWiIoMHOBas  KoHjaeHcanus. Peaknus  bépua, e€ xemo- wu
peruocenekTuBHOCTb. Boccranosinenue 1o byso-biany. IlpencraBinenue o peaknusx,
WHULUAPYEMBIX HOAHUIOM CaMapusl.

2. MeToabl cUHTE3a UKIOATKAHOB.
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Buaer Ne 25

1. Tlepunuknuuyeckue  peakiuu.  [3.3]-CHrMaTpomHble  MEPErPYyHIMPOBKH,  0OIIHE
IIpeICTaBJICHUS.

[eperpynnupoBku Knsitsena u Koyma. Tumel cyOcrparoB, crepeocnenu(puIHOCTh peakuui,
KPUTEPHUH OOPAaTUMOCTH, TEPMOAMHAMUYECKUNA M KHHETHUYECKHH KOHTpOJb. CHHTETHYECKHE
IPUMEPBHL.

[IpexncraBneHre 0 aHHOHHBIX MEperpynMnupoBKax (okcu-neperpynmnupoka Koyna u 1. 11.).

2. MeToapl CHHTE3a CITUPTOB.

Buaer Ne 26

1. Dnexrporuknuueckue peaknuu. Peaxmus Haszaposa. Tumbl cyOcTparoB M cmocoObl HX
NOJYYEHHUs, MEXaHU3M, PETHO- U cTepeocnennPpuuHocTh. CHHTETHYECKUE TPUMEPHI.

2. Metoabl CUHTE3a JTUOJIOB.
Buser Ne 27

1. [2+2]- umxmompucoenaWHEeHHE. OpOUTAIbHBIC TpeOOBaHMs, THIBI CyOCTPATOB, THIIBI
WHUIMUPOBAHUSA. MEXKMOJIEKYJISIPHBIA W BHYTPUMOJICKYJISIPHBI ~ BapuaHThl. Perwo- wu
cTepeocniennPUuHOCTb. CHHTETUYECKUE TIPUMEPBI.

2. Meroapl cuHTe3a (PEHOJIOB.
Buaer Ne 28

1.[3 +2] - UMKIONPUCOSIUHEHNUE): AUIOIH U JAUNOISIPOGUIBI (THIIBI CyOCTPAaTOB), MEXaHH3M
B3aUMOJACUCTBUA. MEXMONEKYISIpHBIM M BHYTPUMOJICKYJISIDHBIM  BapuaHTel. Peruo- u
crepeocnieruduunocts. Click-peakmus Hlaprutecca.

2. MeTo/pl CUHTE3a IPOCTHIX APUPOB U AMOKCUIOB.
Busaer Ne 29
1. ITepunukmudeckue peakiuu. O6mme npeacrasineHus. [4+2]-L{uknonpucoeannenue (peakmus

Junsca-Anbaepa). TUIBI CyOCTPaToOB, XEMO-, PETHO- M CTEPEOCIEU(UIHOCTE. IHOO-TIPABUIIO,
ero o0OCHOBaHUE.

2. MeTopl cuHTe3a KapOOHOBBIX KUCIIOT.
Buaer Ne 30

1. DnexkrpodpunbHOe apomaTHueckoe 3amerieHue. OOIiee MNpeAcTaBICHHE O MeEXaHU3Me

peakuuu: TE W O-KOMIUIEKCBI, AapPCHOHMEBBIC HOHBI B PEAKUUAX apOMATUYECKOTO

MEKTPO(UIBHOTO 3aMelleHNs. BnusHue 3amecTuTens Ha CKOPOCTh U HAIpPaBICHHE PEaKLUy,

opmo-Imema-Inapa-cenekruBHOCTb. OTHOCUTENbHAS HYKICOPHIBHOCTH apeHOB. CoriacoBaHHasl

U HECOIJIacOBaHHAs opueHTauusd. M3oromHeld oOMeH Bojopona. [ 'anmorenupoBanme,
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cynbupoBanre u cyibdoraioreHupoBanue. HuTpoBanme OeH30jla U €ro MPOU3BOJHBIX,
HUTpYIOIME areHThl. llpeacraBieHWe O cCrmoco0ax IMONyYeHHsI TOJTHMHUTPOCOSTUHEHHM.
HurtposupoBanue, a30coueTaHue.

2. MeTonpl CHHTE3a ATBACTUIOB U KETOHOB.
Buser Ne 31

1. . Peakiuu 30eKTpopHILHOTO apoMaTHueckoro 3amemnieHust (SeAr). AJNKHIUpOBaHHE apeHOB
no ®punento-Kpadrcy. ANKWIMPYIOIIAE areHThl (CIHUPTHI, AaJKEHBI, AIKHUITaTIOTCHUIbI).
MexaHu3M U CEIeKTUBHOCTh peakiuu. [[000YHbIe MPOIECChl: N30MEpH3aIUs ATKUIHPYIOIIETO
peareHTa U NpoAYKTa peakluu, MOJUAIKWIMPOBAHUE U Ae3ankuinpoBanue. CUHTE3 IuUapui- U
TPUAPWIMETAHOB. AIMIMPOBAHUE apOMATHYECKUX YIIIeBOmOpooB 1o PDpuupento-Kpadrcy:
AIMIIMPYIOIIME peareHThl, MEXaHU3M U CeJNeKTUBHOCTh peakuuu. DopmunupoBanue
apoOMaTHYECKHUX YIIIEBOIOPOI0B 10 ['arTrepmany, BunscMmaiiepy-Xaaky u ap. OcOOEHHOCTH 3THX
peakiuii, cepa X IPUMEHUMOCTH.

2. MeTobl CUHTE3a aMUHOB U JUA30COEIMHEHUHN.
Buaer Ne 32

1.. MenbopraHu4eckre COSAMHCHHsI, CIOCOObI monydeHus. lIpucoenuHeHue OpraHHMYECKUX
KYyIPaTOB MO KPATHBIM CBS3SIM: IPUCOSIMHEHNE K ankuHaM (peakiust HopMaHa) 1 akiienTopHbIM
ankeHaMm (mpucoeMHeHHE KapOAHMOHHBIX PEareHTOB Mo Muxasmio). MexaHu3M, peruo- u
CTepeon30MpaTenbHOCTh. AJUTHIIBHOE 3aMellleHre 0] ACHCTBUEM KYIIPATOB.

2. MeToapl CHHTE3a HUTPOCOCTUHECHH .

Buier Ne 33

1. MeramIoKOMIUIEKCHBIN KaTalu3. KaTaJUTHYECKOE T'MAPUPOBAHUE KpaTHBIX CBSA3EH Ha
TOMOTEHHBIX KaTajau3aropax. BoccraHoBieHHE alKeHOB M KapOOHWIBHBIX COEIMHEHHH
(mpuMepBl KaTaTUTHYECKUX HUKIIOB). [IpencTaBieHne 0 aCHMMETPUIECKOM THAPHUPOBAHHH

2. MeToapl CHHTE3a aHTUIPHUIOB U TAJIOTEHAHTUAPUIOB KapOOHOBBIX KHCIIOT.

Buaer Ne 34

1. MeTannoKOMIUICKCHBIN —KaTalu3. MeTaTe3uc oJIePUHOB, Kpocc-MeTaTe3uc oJie(puHOB
(TpeOoBanust Kk  cyOctpataMm, cHHTeTH4Yeckne npumepsl). Karammzatoper  ['pab0ca,
KaTaIUTHYECKUI UK. PeaknmoHHas CIIOCOOHOCTH 3aMEIIEHHBIX IBOHHBIX CBs3eH. Peaximu
pPacKpbITUs W 3aMbIKaHUs LUKJIOB. [IpumMeHeHMe peakuuu A7 MaKpOUMKIM3alMH. AJKEH-
QIKMHOBBIA MeTare3uc. MeXMOJIEKYJISIpHBI U BHYTPUMOJICKYISApHBINA BapuaHThl. CyOcTpartsl,
KaTaJIu3aTOphl, KATATUTHYECKUN LUK

2. Metoapl CHHTE3a HePeeIbHBIX KapOOHUIBHBIX COCTUHECHHM .

Buaer Ne 35
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1. Metoapl OKHCICHHMS OpraHHYeCKHX coeaunHeHuit (0030p). OKHCIEHHE CIHPTOB. pearcHT
Jlxonca u npyrue npousBoaubie xpoma (VI). CenekTHBHOE OKHCICHHE ATHIOBBIX CITUPTOB.
Oxkucnenne no CeepHy. Peakuuu ruapokcunupoBanus. [lepuonarHoe paciienyieHue JuoyoB.

2. MeToapl CHHTE3a CII0KHBIX A(UPOB.

Buser Ne 36

1. MeTannoKOMIIJIEKCHBIN KaTalu3: TUTAHOpraHUYeCKue Npou3BoaHble. Peaknusa KynuHkoBuya:
cyOcTpaTtbl, peareHThl, KartanuTudyeckuil uuki. IlpencraBnenue o mpouecce Llurnepa-Hatra
(oOmmit mpuniwn). Oneduauposanue mo Tedo6e.

2. MeToapl CHHTE3a aMHJI0B U HUTPHUJIOB.

Buaer Ne 37

1. MeTamioKOMIUIEKCHBIA KaTalu3. peaklUd KpOCC-COYETaHUsl BUHWI- U apWITAJIOI€HUIOB C
MeIbOpraHnYecKUMU Tpou3BoaHbIMU. Peakumss Conorammpsl. Tumnbl cybctparoB. Cramguu
KATAJIMTUYECKOIr0 LIUKJIA, CHHTETUYECKUE IIPUMEPHI.

2. 3ammrtHble rpynnbl. OOmM NPUHOMI  WCHOJB30BAHUA. 3allMTHBIE TPYMIbI 7S
KapOOHWIBHBIX coenuHeHni. Kpurepun BeiOopa. MeTo1bl TOCTAHOBKHU U CHSTHS.

Buaer Ne 38

1. MeTalIOKOMIUIEKCHBI KaTallu3: PEeaKklUH KpOCC-COYETaHWs BUHMI- U apUITraJOreHU0B.
Peakuuu Xexa u Crusuie. CHHTETHYECKHE TPUMEPHI.

2. 3amutHele rpymnnel. OOmuil NpUHIKIT UCTIONb30BaHus. Kitaccuueckue 3aiuTHbIE TPYIIIBI IS
amuHOB. Kputepuu Bei60pa. MeTo 1l MOCTAHOBKH U CHSITHS.

Buser Ne 39

1. MeTaJJIOKOMIUIEKCHBIA KaTallu3: PeakIi KpOCC-COYETaHUS BUHHJI- M apHITaJOrCHUIIOB C
O0opoprannueckumMu  pou3BoAHbIME  (peaknus Cysyku). CrmocoObl CHHTE3a CyOCTpaToB
CUHTETHYECKHE TPUMEPHI.

2. 3amuTHbIe Tpynmbl. OOIIUI TPUHITUI UCTTONB30BaHuA. Kitaccuieckue 3aiuTHBIE TPYIIBI 1715
criuptoB. Kpurepuu BeiOOpa. MeToabl MOCTAHOBKHU U CHSITHS.

Buser Ne 40

1. Jlutuii- ¥ MarHMHOpPraHMYECKUE COCAMHCHHS. CHOCOOBI MOJy4eHUs (BOCCTAHOBIICHHE
TaJIOTCHU/IOB METajllaMH, IepeMeTaJUIMpOBaHHe, OOMEH TaJloreHa Ha MEeTasll), PeaKI[HOHHAas
CIOCOOHOCTH IO OTHOIICHUIO K KUCIOTaM U 3JIEKTpOQUIaMm.

2. Meroapl cunTe3a 1,371MKapOOHUIBHBIX COCTUHEHUM.
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7. Y4ueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecnieYeHne TUCIUIIINHbI

Pexomennyemas nureparypa

A) OcHoBHas1 IuTEparypa:

1. B B.A. Cmur, A.JI. lnsbman, OCHOBBI COBPEMEHHOTO OPTaHUYECKOTO CHHTE3a, 4-¢
uznanue M., bunowm. Jlabopatopus 3Hanuit, 2015, 753.

N

. Caiikc, MexaHM3MBbl peakIuii B Oprannueckon xumuu. Mup, 1977.

3. P. Wothers, N. Greeves, S. Warren, J. Clayden, izgzhemistry. Oxford
University Press, 2001.

D. L. Boger, Modern Organic Synthesis. Lecture No#SRI Press, 1999.

. Y.M. Ixemunes, P.1. Xycuyrnunos, A.P. baiiry3suna, Opranndeckue u
HEOpPraHMYECKHE TUIIOTaJIOTEHUTHI B Opranndeckom cuaerese M., Hayka, 2016, 273

a bk

6. II. bakcron, C. Pobeprc, BBenenne B cTepeoOXUMHIO OPTaHUYECKUX COCTMHEHUM. —
M.: Mup, 2005. 31k.

b) JlononauTensHas uTeparypa.

1. JIx. Mapu, “Opranunueckas Xumwus ', 11. 1 -4, U3g-B0 «Mup», 1987 r. umm Oomnee
MO3/THUE TIEPEU3IaHNs Ha aHTJIMICKOM SI3BIKE.

2. Jx. JIx. JIu, Umennsie peaknuu, Mocksa, «buaom», 2006.

3. O.A. Peyros. A.JL. Kypu, K. I1. byrun, Opranndeckas xumus, 1999 M., U3n-so MI'Y, T.
1-4.

4. B. Cmur, JI. boukos, P. Keiimn, Oprannyeckuii cuntes3. Hayka u uckycctBo. M.: Mup,
2001.

B) IIPOIrpaMMHOC O6€CH€‘-I€HI/IC )41 I/IHTCDHeT-DeCVDCBI:

ba3bl naHHBIX ¥ HTHPOPMALMOHHO-CIIPABOYHBIE TOPTAJIBL

— Poccuiickuit nHGOPMAIMOHHBIN TTOPTAT B 00JIACTH HAYKH, METUIIUHBI, TEXHOJIOTUI
u obpasoBanus — e-library.ru

— TlomHoTekcToBast 6a3a NaHHBIX HHOCTPAaHHBIX JKypHAJIOB — Sciencedirect.com
— basa mannsix — scifinder.cas.org

— Enunoe okHO moctyma k oOpaszoBaTelbHBIM pecypcam DemepalbHOrO mMopTasia
Poccuiickoe odpazoBanue http://www.window.edu.ru

— Ilopran  ¢yHmamMeHTAIBHOTO  XMMHYEeCKoro  oOpaszoBanms  Poccum -
www.chem.msu.ru

8. MaTepuajibHO-TEXHUYECKOE 0O0ecneyeHue TUCIIUTIMHBI

NOX PAH pacnonaraer MaTepualbHO-TEXHHYECKOH 0Oa3oif, obecneunBaromien
IPOBEICHUE BCEX BHUJOB TEOPETUYECKOM M MPAKTUYECKON MOATOTOBKH, IPEIyCMOTPEHHBIX
y4eOHBIM TIJIaHOM, a Takke () PEKTUBHOE BBHITTOTHEHUE TUCCEPTAMOHHON pabOTHI:
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AymuTopus Ui IPOBEACHUS JIGKIUH, OCHAIIEHHAs KOMIIBIOTEPOM U TPOCKTOPOM IS
1oKa3a CJIaliJIoB KOMITBIOTEPHBIX Tpe3eHTanuid. KoMIbloTephl, 00beIMHEHHBIC B JIOKAJIBHYIO
CeTh C BBIXOJIOM B VMHTEpHET M MOAKIIIOYCHHBIE K MEXIYHAPOIHBIM H POCCHHCKAM HAayYHBIM
0a3aM HaHHBIX M DJEKTPOHHOH OMOJMOTEKE C OCHOBHBIMH MEXKIYHAPOIHBIMH HAyYHBIMU
xypHanamu. [Iporpamuoe obecrieuenne MSWindows, MsOffice, ChemDraw

Nuctpymentanshas 6a3a MOX PAH ocHoBaHa Ha MEHTPE KOJUIEKTUBHOTO IMOJIb30BAHUS
Oprannuyeckumu metogamu uccienoBanus MOX PAH. B cocraBe nmeromierocst 000pynoBaHus
SIMP-cniektpomerp ¢upmbl «bpykep»: AVANCE Il DRX-600, macc-cnekrpomerp Bruker
ultraflex 1ll, macc-criektpomerp Bruker, cnektpodoromerp Y@ u Bumumoii obmactu Specord
M400, UK-criektpometp Perkin-Elmer, gekrpodoromerp Agilent, ckanupyromuii MUKpOCKOIT,
aTOMHO-CHJIOBOH MHKPOCKON — CIIEKTPOMETpP, W MHOTHe Japyrue mnpudopsl. JlabopaTopuu
OCHAIIIEHBI COBPEMEHHBIMH TTPUOOpaMHu 151 PU3UKO-XMMHUYECKOTO aHaJIH3a.
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