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1. Ileab ocBOEHHNA TUCHUILIHHBI

Lenb ocBoeHMs MUCHMIUIMHBI - (opMmupoBaHue obmenpodeccuonanbubix kommereHmuid (OIIK) Ha
OCHOBE CHCTEMHBIX 3HaHMH 00 OCHOBHBIX XMMHUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKaHUS OMOXHMUYECKUX
IIPOLIECCOB B MUKPOOPIaHHW3Max Ha MOJEKYJISPHOM U KJIETOYHOM YPOBHSIX; O CTPOEHHMHM U MEXaHH3Max
(GYHKIIMOHUPOBAHUSI OHOJOTMYECKH aKTUBHBIX COEOUHEHHH; (HOPMHPOBAHHE ECTECTBEHHOHAYYHOTO
MBIIICHHS 0aKaIaBpOB-OMOTEXHOJIOTOB.

[Iporpamma paspaborana B coorBerctBuu ¢ ®PI'OC BO mo nampaienwio moaroroBku 19.03.01
buorexHonorus, yrBepKAeHHBIN nMprukazoM MunoopHayku Poccun ot 10 aBrycra 2021 roma Ne736.

2. Mecro nucuumiinabl B cTpykrype OITIOII
Jucuunimza, oTHOCUTCs K 00s3arenbHbiM aucuuinHam OIIOIN, e€ uzyuenue ocymecrisercs B 1,11

u lll cemecrtpax.

Jis ocBOeHMS JaHHOM IUCHMIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS M HaBBIKH, chopMUpOBaHHBIE
IPU U3yYEHUH IPEIIIECTBYIOUIMX AUCIHUILINH.

3HaHMsI, YMEHHUS M HaBBIKH, MOJIY4YEHHbIE IPU U3YyYEHUM JAHHOM AMCLUUIUIMHBI HEOOXOIUMBI IS
YCIIEIIHOTO TPOXOXKIAEHUS YYEOHbIX M IPOU3BOACTBEHHBIX IMPAKTUK M OCBOEHHS IOCIEIYIOLIMX
JUCIUIUINH.

3. IlepeyeHb MIAHNPYEMBIX pPe3yJbTATOB 00yYeHUsI N0 JUCHMIIJIHHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMblI
PesynbTaThl OCBOCHHS IUCHUIUIMHBI CHOPMYIUPOBAHBI B COOTBETCTBHH C MPO(HECCHOHAIBLHBIM
CTaHJapTOM:

— IIpodeccnonanbHbiM cTannapToM «CHenuamiucT B 00IacTH OMOTEXHOJIOTUN OHOIOTHYECKH
aKTUBHBIX BEIIECTBY, YTBEPXKIECHHBIM MPUKa30M MuUHHUCTEpPCTBA TPYla U COLMAIbHOM 3amuThl Poccuiickoi
Oeneparun ot 22 utonst 2020 r. N 4411 (3apeructpupoBan MuHHCTEpPCTBOM tocTUINE Poccuiickoit
®enepannu 19 arycra 2020 r., peructpamuonusiii N 59324);

Tpyoosass  ¢ynxyusa:  llpoBeneHue  MOATOTOBUTEIBHBIX
OMOTEXHOJIOIMYECKOro Ipoliecca nonydyeHus bAB.

— IIpodeccrnonanbubiM cTannapToM «CHenraiucT MONPOMBIIIICHHOH GapManuy B 00J1acTH
IPOM3BOJICTBA JICKAPCTBEHHBIX CPEICTBY, YTBEPHKACHHBIM IIPpHKa30M MUHHCTEPCTBA TPY1a U COLUATBHOMN
3anuthl Poccniickoit ®denepammu ot 22 mas 2017 1. N 4301 (3apeructpupoBan MUHHCTEPCTBOM FOCTUITNH
Poccuiickoit ®eneparyn 6 utons 2017 r.,peructparronssiii N 46966);

Tpyoosas ¢hynkyusa: BeneHne TEXHOJIOTMYECKOTO TIpOIecca MPH MPOMBIILICHHOM IPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB.

paboT  mnIS OCYILECTBIEHUS

Koawr B pesynbpTaTe uzydeHus: AUCIUTUTMHBI 00yYarOInuecs JOJKHBI:
U CoJIep KaHUE

ACp . 3HaTh YmeTh Bnangers HaBbIKaMu
KOMIIETEHIIUUA

OIIK-1. CniocobeH n3y4atb, aHAIU3UPOBATh, UCIIOIB30BATh OMOJIOTHYECKHEe OOBEKTHI U MPOLIECCHI,
OCHOBBIBASICh Ha 3aKOHAX W 3aKOHOMEPHOCTSIX MaTEMaTHYECKUX, PU3HUECKUX, XUMUUIECKUX U
OMOJIOTHYECKHIX HAYK U UX B3aUMOCBSI3SIX

Horik-1.4 1.Ctpoenue 1.Knaccudunuposars 1. HaBbikamu
[Tonp3yeTcs 3akOHaMH | OPraHUYECKUX XUMHUYECKHE IPUMEHEHNUS 3HaHUH O
Y 3aKOHOMEPHOCTSIMH | BELIECTB U COEIMHEHMS, CTPOCHHH BEIEeCTBA [
XUMHUYECKHUX U 3aBUCHUMOCTH OCHOBBIBASICh Ha UX 0OBSICHEHUS! OCHOBHBIX
OMOJOTUYECKHUX HAYK U | XUMUYECKUX CTPYKTYPHBIX XUMHYECKHX TPOIIECCOB
UX B3aUMOCBSI3bIO CBOWCTB BELIECTB OT | (hopMyJax; 2. HaBbikamu

UX CTPOECHUS U 2.ITonp30BaThCs CaMOCTOATEIbHON

Xapakrepa HOMEHKJIaTypOou paboThI ¢ yuebHOi,

xumuaeckux csizeir | IUPAC s HAY4YHOH W CIIPaBOYHOMU

2. Baxneimue COCTABJICHUS Ha3BaHUM | JINTEpaATypoOi,

CBOMCTBA o popmynam u

OpPraHUYECKUX (dbopMyI1 10 Ha3BaHUSIM
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COC[[I/IHGHI/If/'I u THUITMYHBIX
3aKOHOMEPHOCTH MIpEeACTaBUTENEH
HU3MCHCHHUA 3TUX 6I/IOHOFI/I‘I€CKI/I BaXHbIX
CBOWCTB OT YCJIOBHI | BEILIECTB U

1 MC€XaHHu3Ma JICKApCTBCHHBIX
MIPOTEKAHUS Ipenaparos.

peaKuui.

4. O0beM AUCHUIUIMHBI B 3a4eTHBIX €IUHUIAX C YKA3aHHUEM KOJUYeCTBA aKaJeMHYEeCKUX
YacoB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 Pa0d0Ty 00y4aloimMxcs ¢ npenojaaBaresieM (10 BUIaM y4eOHbIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00TY 00yYaKOIIUXCS

Cemectp Haumenosanue pa3zaenon KonTaktHas aynmutopHas CamocrosiTenbHas paboTa, B
JUCLIUTUTUHBI paboTta 00y4aroIuxCcs ¢ TOM YHUCJIE KOHCYJIbTALUH,
npenojaBaTesieM B ak. KOHTPOJIb CAMOCTOSITEIbHON
gacax, B TOM YHCJIC paboThI, ak. yac
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1 Paznen 1. 3akoHOMEpHOCTH 4 4 - 2 - 58 -
CTPOCHHS U PEaKIMOHHOTO
TIOBEJICHUS
1 IIpomesxyTouHast arrecTanus: 4 -
3auer
2 Paznen 1. 3akoHOMepHOCTH 4 | 4 | - | 4 - 92 -
CTPOEHHS U PEaKIIMOHHOTO
TIOBEJICHUS
2 ITpomMexyTouHas aTTeCTalys: 4 -
3a4er
3 Paznen 2. CunreTnueckue 4 8 - - - 123 -
METO/Ibl B OPraHUYECKON
XUMHUHU U XUMHYECKHE
CBOMCTBA COCUHEHUN.
3 ITpomMexyTouHas aTTeCTalys: 9 4
9K3aMEH
Bcero 12116 | - | 6 - 286 4
Wroro no nucuumivne 34 290

5. Coaep:xkaHue AMCUHUILIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH
5.1. Conep:xanue pa3ie0B M CUUILIAHBI

Kon HaumenoBanue
KOMIIETeH| pa3aesnaoB (Mojay.Jieil) Kparkoe conepxxanue pas3iesioB U TeM
197071 U TeM JUCHHILIMHBI




1 cemecTp

Honk-1.4

Pasnen.1
Knaccudukanms n
HOMEHKJIaTypa
OpPTaHMYECKUX COCAMHCHUI

Knaccugukanuonnsie IIPU3HAKU OpPraHUYECKUX
COCIUHEHUI: CTPOEHHUE YIJIEPOAHOIO CKelleTa M IMPUpOoJa
¢GbyHKUMOHATBHOM  rpynmbl. DyHKIMOHANBHBIE  TPYIIIHI,
OpraHUYECKHe pajuKabl. OcHoBHbIE IIpaBuJIa
CUCTEMAaTUYECKON HOMEHKJIATyPbI NIOITAK JUTS
OpPraHUYECKUX COCIWHEHUH; 3aMECTUTENIbHAS U PaJUKaJIbHO-
(GyHKIMOHATBHASE HOMEHKJIATypa

Honk-1.4

Xumuueckas CBSI3b U
CTPOCHHE OPraHUYECKUX
COCIMHEHUN

Teopuss cTpoeHUs OpraHUYecKuX coeauHeHuil A.M.
byrtnepoBa. W3omepusa. CoBpeMEHHbBIE MPEACTABICHUS O
IIPUPOAE XUMHUYECKON CBA3HM. DJIEKTPOHHBIE IPEICTABICHUS O
npupoje cBsA3ed. Tumbel CBsA3edM B OPraHUYECKONM XHUMHH.
I'mGpuauszanys aToMoOB yriepoja M a3oTa. OJIEKTPOHHbIE
3 PEKTHI

Honk-1.4

Crepeoxumus

[TpocTpaHCTBEHHOE CTPOEHUE OPraHUYECKUX COCAMHEHU.

Baxneliimye MOHATHS CTEPEOXUMHHM - KOHpoOpManus Hu
koHdurypanus. Kondopmaruu (kpecino, BaHHA) ITUKIAYECKHX
COEUHEHMH (LIMKIIOTE€KCaH, TETPAruIpoNrupaH).

Kondurypauusa. Ilpoekunonnsle dopmynsl  Dumiepa.
Crepeoxumuueckas HOMEHKJIaTypa: D, L-cucremsl.
I'muueprHOBBINA anbJeru Kak KOH(GUIypalMOHHBIA CTaHAApT.
OnTuueckass  aKTUBHOCTb.  XHUpaJbHblE M  axXUpajbHbIE
Mojekynbl.  CTepeoM3oMepbl:  3HAHTHOMEPHI U -
nuacrepeomepbl. MesogopMel. Pariemartsi.

Hork-1.4

B3auMHoe BiaMsiHEE aTOMOB

U CIIOCOOBI €ro nepeayu B

MOJIEKYJIaX OPTraHUYECKUX
COCIMHEHU I

ComnpspkeHre Kak  OAMH U3 BaXKHEHIMX  (QakTopoB
MOBBIIICHUST YCTOMYUBOCTH MOJICKYJ M MOHOB OMOJIOTHYCCKHU
BaYKHBIX COCIUHEHHI. BBl conpspkeHus.

CornpshKeHHBIE CHCTEMBbI C OTKPBITOM Iemnbio: 1,3-TueHbl
(1,3-0yramuen), MOJMEHBI, HEHACBHIIICHHBIC KapOOHHIbHBIC
COEMHEHUS, KApOOKCHIIbHAS TPYIIIA.

ComnpsokeHHbIE  CHCTEMBI € 3aMKHYTOM  IIETbIO.
ApPOMaTUYHOCTh; KPUTEPHUH APOMATHIHOCTH. APOMATUIHOCTH
OeH3ouaHbIX (OeH30s, Ha(TadMH) W TETEePOLMKINYECKUX
(bypan, tHOdEeH, TUPpPOA, TUPaA30J, HUMHUAA30J, MHUPUJIIUH,
MUPUMHJIAH, TTYPUH) COCTUHEHUH.

[Tonspuzanuss  cBsi3el U DJIEKTPOHHBIE AP (EKTHI
(MHIYKTUBHBIM M  ME30MEpHBIN). DIEeKTPOHOJAOHOPHBIE H
AJIEKTPOHOAKIICTITOPHBIE 3aMECTHTEIIH.

Hork-1.4

KucnotHocTs 1 OCHOBHOCTB
OPTraHUYECKHX COCTUHEHUIN

KHCIOTHOCT M OCHOBHOCTh OPraHMYECKHX COEIMHEHMH.
Teopun bpéncrena m Jlprouca. OOmue 3aKOHOMEPHOCTH B
M3MEHEHHH KUCJIOTHBIX M OCHOBHBIX CBOMCTB BO B3aMMOCBSI3U
C TPUPONON aromMa B KHCIOTHOM W OCHOBHOM IICHTpAX,
JIEKTPOHHBIMU 3¢ (deKTaMH 3aMecTUTENIeH MPU 3TUX LEHTPax
U COJIbBAaTallMOHHBIMU 3(ppexTamu.

KucnotHele cBoicTBa OpPraHWYECKUX COEJUHEHUH C
BOJIOPOJICOIEPKALLIUMHU (GYHKIIMOHATTBHBIMH rpyImnaMu
(criupThl, THONBI, KapOOHOBBIE KHCIOTHI. Kucnorno-
OCHOBHBIE CBOMCTBA a30TCOAEPIKAIINX T€TEPOIMKIIOB (TUPPOIT,
MMU/1a30J1, TUPUJIH).

Hornk-1.4

Knaccudukanms
OpPraHUYECKUX PEeaKIIii

Knaccudukanuss opraHMueckMx peakuuil 1o pe3yibTaTy
(3ameruenue, IIPUCOEANHEHHE, JIMMUHUPOBAHUE,
MeperpymnnyupoBKY, OKUCIUTETbHO-BOCCTAHOBUTEBHBIE) U TIO
MEXaHU3MYy - paJUKaJbHble, HOHHBIE (3JIEKTPO(UIBHBIE,
HykieopwibHble). [loHsTHS - CyOCcTpaT, peareHT, peaklMOHHBIN




neHTp. Tumbl paspeiBa KOBWICHTHOM CBSA3M B OPraHUYECKUX
COCJIMHEHMSAX U 00pa3yroLyecs Ipy 3TOM YacTUL[bl: CBOOOAHBIE
paqukanbl  (TOMOJIMTHYECKHMH  paspbiB), KapOOKaTHOHBI U
KapOaHUOHBKI (TETEPOIMTHICCKUHN pa3phiB

Honk-1.4

Peakuuu snekTpoduinbHOTO
MIPUCOCTUHEHUS 1
3aMelIeHUs

Peakuun 3NEKTPOPHIBHOTO MIPUCOCANHEHHUS:
TFETEPOIUTUYECKUE PEaKlUU C Y4YacTHEM CBs3U. MexaHusm
peakuuii TUAPOrajloreHUupoBaHus U rujparanuu. KucinoTHbii
Karanu3. BiausHue cTaTUYeCKOro U JHHAMHYECKOTO (aKTOPOB
Ha PErvoCeIeKTUBHOCTh peakIuii, MpaBuiio MapKOBHUKOBA.
OcoGenHoctu ANEKTPOPHIBHOTO MPUCOETUHEHUS K
CONMpsDKeHHBbIM — cuctemMaM  (1,3-n1ueHaM, HEHACHIILIEHHBIM
anbJIerusiam, KapOOHOBBIM KHCIIOTaM). Peakuun
ANMEKTPOPUIBHOTO 3aMEIICHUS: TETEPOTUTHICCKUE PEAKIINH C
y4acTHEM apoOMaTHYeCKOW cucTeMbl. BnusHue 3amectureneit
B ApOMATUYECKOM SIJIp€ U TE€TEPOATOMOB B IFe€TEPOLUKINUECKIX
COCMHEHUSX Ha PEaKIMOHHYI0 CIOCOOHOCTh B PEAKIUSIX
ANEKTPODUITHHOTO 3aMEITICHHSL.

Hork-1.4

Peaxiun nykiieopuiIbsHOTO
3aMeIeHus Y
raJIOTeHONPON3BOIHBIX U
CIIUPTOB

Peakuun  HykieodwibpHOro  3amemieHuss y  sps-
rHOpUIM30BAHHOTO  aTOMa  YIJepojaa: TIeTepOIMTHUCCKUE
peakiuu, OOYCIIOBJICHHBIC TOJIAPU3ALIMCH CBSI3H  YIJIEPOJI-
rerepoaToM (rajoreHOPOU3BOIHBIC, CITUPTHI).

Peakiuss ~ rHaposiM3a  rajJOr€HONPOHM3BOAHBIX  Poib
KHCJIOTHOTO KaTaju3a B HYKICODUIBHOM  3aMEIICHUU
THIPOKCHIIBHOW TPYIIIbI.

Peakiuu  >ITMMHHHAPOBAHUS  (JETHAPOTaIOreHUPOBAHNUE,
JETHIpATAIIsA).

Hork-1.4

Peakuun HykineodmisHOTO
NPUCOSTUHEHUS 1
3aMelIeHusl y
KapOOHMJIBHBIX COSTMHEHUH

Peakiun HyKJI€O(PHILHOTO TPUCOCTUHECHUS. Peakiyn
KapOOHWIBbHBIX COEAMHEHUM C BOJOH, CHHMpTaMu, THOJIAMH,
aMMHaAaMM M MX [POU3BOJAHBIMU. BiHsiHUE SJIEKTPOHHBIX U
MPOCTPAHCTBEHHBIX (PAKTOPOB, POJIb KMCIOTHOTO KaTaIH3a.

Peakuuu  anpronpHOro  npucoequHeHus.  OCHOBHBIN
karanu3. CTpoeHue eHOAT-NOoHa.

Peakimu  HykieoQWIbHOTO  3aMelmieHUss y  sp?-
THOPUIM30BaHHOTO aToMa yriepoja (KapOOHOBBIE KUCIOTHI U
WX (YHKIMOHAIbHBIE TPOU3BOAHBIE). Peakinu anuanpoBaHus
- o0pa3oBaHME AaHTHAPUIOB, CIOXKHBIX A(PUPOB, CIOKHBIX
THO3()UPOB, aMUJIOB - U OOPATHBIE UM PEAKIINH THAPOIIN3A.

PeaKupm OKHUCJICHUA W BOCCTAHOBJICHUA OPTraHUYCCKUX
COEJIMHEHUI

Hornk-1.4

IHonu- u
reTepoPyHKIIMOHATbHbBIE
COEIMHEHUSI

[Tonu- wu rerepodyHKIMOHANBHOCTh KaK OJIWMH U3
XapakTepHBIX  NPU3HAKOB  OPraHUYECKHX  COEIUHEHHUH,
y4acTBYIOUIMX B  TpOIeccax  JKU3HENEATENbHOCTH U
SBIISIOIIMXCS  POJIOHAYAJIbHUKAMM ~ BaXHEWIIMX  TpyHn
JIEKapCTBEHHBIX CPEJICTB.

Oco0eHHOCTH TPOSBIEHUS KUCIOTHO-OCHOBHBIX CBOMCTB
(amdomuTsr). [uxmmsanus u xenarooodpazoBanue. OCOOEHHOCTH
BO B3aMMHOM BJIMSHUM (DYHKIIMOHAJIBHBIX TPYIII B 3aBUCHMOCTH
OT X OTHOCUTEJILHOTO PaCHOI0KEHUSI.

MHoroaToMHble  CIHMPTHI:  3TUICHIJIMKONb, TJIHMIEPHH,
MHO3UT. JIByXOCHOBHBIE KapOOHOBBIE KHUCIIOTHI: IllaBeJeBas,
MaJIOHOBAs, SHTapHasi, IIIyTapoBas, pyMapoBasi.
AMWHOCIIHPTHI: aMUHOATAaHOJI (xomaMuH), XOJIMH,
alleTUIXOJIUH

['mapokcn- W aMUHOKHCIOTHL. Peaknum NWKIN3aluy.




JlakTonsl. JIakTaMbl. [ HAPOIU3 JIAKTOHOB U JTAKTAMOB.

OIHOOCHOBHBIC, JBYXOCHOBHBIE (s10JI0YHAsi, BHUHHBIC),
TPEXOCHOBHBIE (JINMOHHASI) THAPOKCUKHUCIIOTHI.

AnbAeTua0- 1 KeTOHOKUCIIOTHI

['eTepodyHKIIMOHATBHBIE TIPOU3BOIHBIE OCH30IBHOTO Psizia
KaK JIGKApCTBEHHBIE CPEJICTRA.

Honk-1.4

FCTepOHI/IKHI/I‘IeCKI/Ie
COCOAMHCHUA

buonornyeckn BaKHbIE TI€TEPOLMKINYECKHE CHCTEMBI.
I'eTeponUKIIBI C OTHUM IETEPOATOMOM.

buonoruyeckn BaxHble IPOU3BOIHBIE TUPUANHA.

[TpousBonHbIE 8-TUPOKCUXUHOINHA -
aHTHOAaKTepUAIbHBIE  CPEACTBA  KOMILJIEKCOOOPa3yIOLIEeTo
IEUCTBUSL.

['eTeponMKIIbI ¢ HECKOJIBKUMHU TeTepoaromamu. llupason,
MMU/1a30J1, THA30J1, TUPa3uH, IUPUMUINH, IIypUH.

bapOutypoBas KHCIOTAa | ee MIPOU3BOJIHBIE.
I'uapokcunyprHsl (TMIIOKCAHTUH, KCAHTUH, MOUYEBasi KUCIIOTA).
JlakTUM-JIaKTaMHas TAyTOMEpHsl. AJKAJIONIBI.

Il cemecTp

Hornk-1.4

YrueBobl. MoHOCaxapu bl

Momnocaxapunabl. Knaccudukanusi.

Crepeousomepust MOHOCaXapHu0B. D- u L-
Crepeoxummuueckue psibl. OTKPBITHIE M IUKIHYECKHE (DOPMBI.
@opmyner Oumepa u  dopmynsl Xeyopca. DypaHO3bl U
npaHo3sl. L{ukiao-okco-Tayromepusi.

Crpoenne HauOosee BaXKHBIX MPEICTABUTENENH IIEHTO3
(pubo3a, kcumino3a); rekcos (TJFOKO3a, MaHHO3a, TaJlaKTo3a,
bpykTo3a); JIE30KCUCAXapOB (2-ne3okcupr603a);
aMHUHOCaXapoB.

I'mapomus  rimko3uaoB.  docdarbl  MOHOCAXapHUIOB.
AMIpoBaHHEaMHHOCAXaPOB.

Oxwucnenue MOHOCaXapH/I0B. BoccranoBurenbHbIe
CBOMCTBa anpa03. [ JTMKOHOBBIE, TIIMKAPOBBIE, TIIMKYPOHOBHIC
KHCJIOTHI. ACKOPOMHOBAsI KUCIIOTA.

BoccranoBnenne  MoHOcaxapuaoB  (KCHJIUT, COpOWT,
MaHHHT).

Hornk-1.4

VYrneBoasl.
Onurocaxapuabl

Onurocaxapuapl. [lucaxapuapl: MajbTO3a, IEI00M03a,
JaKkTo3a, caxapo3a. CTpoeHue, UUKIO-OKCO-TAyTOMEPHS.
BoccranosurensHblie cBoMCTBA. [ 'Haponus.

[Tonmucaxapuasl. ['oMmononucaxapuapl: Kpaxmall (amuiosa
Y aMUWJIOINEKTHH), TJIMKOTEH, JIEKCTPaH, UeI0n03a. [lekTunsl
(monmuramakTypoHoBasi  kucioTta). [lepBuuHas CTpyKTypa,
ruaponu3. IloHsThe o BTOpUYHON CTPYKType (ammiosa,
1IEJUTIONI034).

Hornk-1.4

AMUHOKHUCIIOTBI

AMHMHOKHUCIIOTHI, BXOASIINE B cocTaB OenkoB. CTpoeHue.
Homenknarypa.  Crepeonsomepusi.  KucinoTHO-OoCHOBHBIE
CBOICTBa, OUMOJSPHAS CTPYKTYDA.

XuMuueckue CBOMCTBA aAMHHOKHUCIIOT Kak
reTepoyHKITMOHATBHBIX COEMHEHUM. O6pa3oBanue
BHYTPUKOMIUIEKCHBIX  coyiell.  Peakmum  stepuduxanuu,
AllUJIMPOBaHUA, AJIKHJIIUPOBAHWA, O6pa3OBaHI/Ie HUMHUHOB.

buonorudeckn BaxKHbIE pEeaKLUUU aMHHOKUCIOT. Peakuuu
JI€3aMUHUPOBAHUS (HEOKUCITUTEILHOTO M OKHUCIUTEIHHOTO).
Peakiiuu ruipoKCUIMPOBAHUSI.

JlekapOokcumupoBaHue  aMHHOKHCIOT - MyTh K
00pa30BaHHI0 OMOT€HHBIX aMUHOB U OMOPETYISATOPOB .




Horik-1.4

IMentuns! u 0enku

Ilentuapl. CrpoeHue mnenTtuaHOW Tpymnmbl. ['maponus
MENTUOB.

[lepBuunas crpykrypa OenkoB. YacTH4HBIH W TOJTHBIN
TUPOJIN3.

[Tonsatue o  crnoxHbBIX  Oenkax. [ JIMKOMpPOTEWHBI,
JUIONPOTEUHBL HYKICONPOTEHHBI, (HOCHOIPOTEHHBI.

Honk-1.4

HYKJ'ICI/IHOBBIC KHCJIOTBI

[MupumuauHoBele  (ypauus, THUMHUH, LWTO3UH) U
IIypUHOBBIE (3JCHUH, T'yaHWH) OCHOBaHUA. ApOMaTHYECKUE
cBoiicTBa. JIakTUM-TTaKTaMHasi TAyTOMEpHSL.

Hyxkineo3uael. ['uiponun3 HyKJI1€03U10B.

Hykneoruasl. CTpoeHne MOHOHYKJICOTHIOB, 00Pa3yIOLINX
HYKJICMHOBBIE KHCIOTHI. [ HAPOIN3 HYKICOTUIOB.

[lepBuunas CTPYKTypa HYKJIEMHOBBIX KHCJIOT.
®dochonudpupHas CBs3b. PHK wu JIHK. TI'maponus
HYKJIEMHOBBIX KHUCJIOT.

[ToustTue o  BropuuHoit crpykrype JHK. Ponsb
BOJIOPOJIHBIX CBsI3€il B (hOpMUPOBAHMH BTOPUYHOMN CTPYKTYPHI.

Hyxneo3uamono- u nonmudocdars. AMD, AIIO, ATD.

Hork-1.4

OMBILIIEMbIE JIMITN ABI

Heiitpaneubie nunuael. EcTecTBEeHHBIC JKUPBI KaK CMECh
TPUALMITIIMIEPUHOB. [IprpoiHbIe BBICIINE KUPHBIE KUCIOTHI:
NAJIBMUTHHOBAs, CTCAPUHOBAs, OJICMHOBasi, JIMHOJICBas,
JMHOJICHOBAS, apaXUJOHOBASL.

dochonaunus. docharuoBbie KUCJIOTHI.
®ocharuamnkonamMuasl 1 pochaTuaniacepunsl (KehanuHel),
dbochaTHIUIXONMHUHBI (JEIUTHHBI) - CTPYKTYPHBIE KOMITOHEHTHI
KJIETOYHBIX MEMOpaH.

Hork-1.4

HeoMbuisieMble TUITUAEL.
N3onpenonas

Tepnensl. MoHO- ¥ OMIIMKINYECKHE TepHeHbl. JIMMOHEH,
MeHTOJI, Kamdopa. CoIpsKEHHbIE IOJIMEHBI: KapOTHUHOUDI,
BUTaMMH A.

Crepouppl. [IpencraBienue 00 ux OMOJOTMYECKOW POJIH.
Crepan. Crepounbl: 3CTpaH, aHAPOCTaH, IMPETrHaH, XOJIaH,
XOJIECTaH.

CreponsiHble  TOPMOHBI.  OCTPOTEHBI,  AHJAPOIEHHI,
recrareHbl, KOpTUKOCTEPOUIbI.

Kenunsie kucnorsl. XoseBas kuciora. [ nmukoxonesas u
TaypoxosieBasKucaoTel. CTepuHbl. X0JIeCTEpUH. DProCTEpUH,
NpeBpalleHUe €ro B BUTaMUHBI rpynnbl J[. ATIMKOHBI
CepJCUHBIX INIMKO3HJIOB.

11 cemecTp

Hornk-1.4

Paznen 2
MeToanl CHHTE3A U
peaKkuuy aJIKaHoB U

aJIKEHOB

Metoabl cMHTE3a AJIKAHOB: TUAPUPOBAHUE HEMPEIEITbHBIX
YIJIEBOJAOPOAOB, CHHTE3  4epe3  JIMTUHIMAJIKWIKYIPaThl,
AJIEKTPOJIU3 COJIEM KapOOHOBBIX KHCJIOT, BOCCTAHOBJICHUE
KapOOHUIIbHBIX COCIUHECHUM. Peakuuu aJIKaHOB:
raJIOTeHUPOBAHUE, CYIb(HOXIOPHUPOBAHKE.

[uknoankaHsI. MeTtoapl CHUHTE3a " CTpOeHue
HUKJIOMPONAaHOB.

MeTtobl CUHTE3a aJIKEHOB: SJIMMUHUPOBAHUE
rajoreHOBOIOPOIOB M3 AJIKHIITaJOT€HUI0B, BOAbI U3 CIUPTOB.
CuHTEe3 alKEHOB U3 YETBEPTUYHBIX AaMMOHUEBBIX.

Peakiun  ankeHOB: ANEKTPOGUIBLHOE TMPUCOCTMHEHUE
raJjoOreHoB, raJIOr€HOBOJOPOIOB

Horik-1.4

Metonl cuHTE3a U
peaKUnH ATKUHOB U
aJIKaIMEeHOB

MGTO)II)I CHHTEC3a AJIKMHOB: OTUICTIIICHUEC
TaJIOr€HOBOAOPOA0B nus3 JUTraJIOrCHUI0B. PeaKLII/II/I
AllCTHIICHU 0B HaTpuss U MEIH, MaFHHﬁopFaHquCKHX




IIPOU3BOIHBIX AJIKUHOB.

Peaxmuu AJIKUHOB. l'anorennpoBanue,
ruaporaioreHupoBanue, ruaparanus (Kyuepos).

Metonp! cuHTEe3a 1,3-T1MeHOB.

Peaxnuu 1,3-11eHoB: raJIOr€HUPOBAHUE u
I'MJIpOTraJIOr€HUPOBAaHHUE

Honk-1.4

Metobl cuHTE3a U
peakiuy CIUPTOB U
MIPOCTHIX APUPOB

Metonbl CHHTE3a OJHOATOMHBIX CITHPTOB: W3 aJKCHOB,
KapOOHMIIBHBIX COCIMHEHH, CII0XKHBIX A(UPOB U KapOOHOBBIX
KHCJIOT.

Peakiun ogHOaTOMHBIX cCIUPTOB:  OKHUCIICHUE TIEPBUYHBIX
Y BTOPUYHBIX CITUPTOB.

Metonbl CHHTE3a M PEaKIUU JBYXaTOMHBIX CITHPTOB.
OxucnurenpHoe pacuiernienue 1,2-nuonoB. Meroabl cUHTE3a
MPOCTHIX AUPOB.

Peakumu mpocThix 3¢GUpOB: 00pa3oBaHUE OKCOHHEBBIX
COJICH, pacIleIUIeHUEe KHCIOTaMH.

KpayH-3¢upsl, UX noysyuyeHre u NIpUMEHEHUE B CHHTE3E.

Hork-1.4

Metonasl cuaTE3a U
pEeaKIMu alibJIETUJIOB U
KETOHOB

MGTOI[H MOJIYUYCHHUA aJIbACTUA0B U KCTOHOB: U3 CIIUPTOB,
IIPOU3BO/IHBIX KApOOHOBBIX KHCJOT, QJKEHOB, aJKHHOB.
AnuimpoBaHue apeHOB.

Peakuuu anbneruzioB ¥ KETOHOB: NPUCOEIUHEHHUE BOJBI,
CIIMPTOB, THUOJIOB. AJII)IIOJII)HO-KPOTOHOBBJI KoHAcHCcanuAa
aJIBJIETUJIOB U KETOHOB KaK METOJ| YCIOKHEHUS YIJIEPOJHOTIO
ckenera. BoccranoBileHHE anbAETUAOB U KETOHOB 10 CIIUPTOB,
peareHTsl BoccTaHoBIIeHUA. OKUCIIEHNE aabAETUI0B, PEareHThI
okucieHus. OKUCIIeHHE KETOHOB.

Hork-1.4

Mertonbl cuHTe3a U
peakuuu KapOOHOBBIX
KHUCJIOT U UX IPOU3BOIHBIX

Mertonbl CHHTE3a KMCIIOT: OKUCIIEHUE TIEPBUYHBIX CIIUPTOB
W aJbJETHIOB, AIKCHOB, AJIKHHOB, aJKWJIOCH30JI0B, THAPOIIHN3
HUTPUIIOB U JPYTUX MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

Peaxium kapOOHOBBIX KHCIIOT.

Mertoabl nojydeHHs HPOU3BOJHBIX KapOOHOBBIX KHUCIOT:
TaJIOTeHAHTHJIPUIIOB,  AHTUAPUIOB,  CIIOXKHBIX  3(UpOB,
HUTPUIIOB, aMUJ0B. BoccTaHOBIEHHE TaloreHaHTUAPUAOB 10
anbJeru1oB. BoccraHoBieHHE CIOXKHBIX 3(UPOB 10 CIUPTOB U
aJIbJIETU/I0B, HUTPUJIOB JO AaMHMHOB M  albJIETUJIOB
KOMIUIEKCHBIMU ~ TufpugamMu  MeTtaiioB. CrioxHo3dupHas
KOH/IeHCalMs. ANETOYKCYCHBIN 3(HUp M ero UCHOoJIb30BaHKUE B
CHHTE3E.

Hork-1.4

CuHreTnueckoe
HCIIOJIb30BAaHNE PEAKIINN
JIEKTPO(UIBHOTO
3aMCIIICHUA B
apoOMaTH4ECKOM sy

Knaccudukanus peakuui apoOMaTHYECKOT O
ANEKTPOPUIBLHOTO 3aMelleHus. BrusHue 3amecTuTeNnei B
OCH30JIbBHOM  KOJbIIE HAa CKOPOCTh UM  HalpaBlieHUE
anekTpopuibHOro 3amemieHus. Hurposanue. Hutpyromue
areHTel. MexaHu3M peakuuu HuUTpoBaHus. HwutpoBanue
OeH30la M €ro  3aMelleHHbIX.  ['ajoreHupoBaHueE.
lNamorenupyronme areHTel. MexaHM3M  TaJOr€HUpPOBAHUS
apeHOB U MX MPOU3BOHBIX.

CynbspupoBanue. Cynbpupyronme areHTsl. Kunernueckuit
U TEPMOJMHAMUYECKUN KOHTPOJb peakuuu (CynbpupoBaHuE
¢enona wu Hadranuua). IlpeBpainenue Cynb(OrpymIbl.

AJIKUITMPOBaHUEAPEHOB o Opunento-Kpadrey.
ANKUIHpYIOIINE areHThl. Mexanuszm peaxkuuu.
[TonnankunpoBanue.

AUMIMPOBAHUEAPEHOB. Auunupyronime areHThI.

Mexannu3m PCaKnu. PeFI/IOCG.]'IeKTI/IBHOCTBaI_[I/IJ'II/IpOBaHI/ISI.




MeToabl CUHTE3a U HurpoankaHsl. Cunres u3 aJIKUJITaJI0TCHUJIOB.
Honk-14 |peakuun HUTpocoeauHeHUM [KUCIOTHOCT, U TayTOMEpus HUTpoankaHoB. KonaeHcauus c
1 aMHUHOB KapOOHUILHBIMU COCTMHEHUSMU. BoccTaHOBIIEHNE B aMIHBI
MeToapl MOydeHHUs] aMUHOB: aJKUJIMPOBAaHUE aMMHaKa U
aMUHOB, BOCCTaHOBJICHHE Aa30TCOJEpKAIlIUX MPOU3BOTHBIX
KapOOHWJIBHBIX ~ COCIUHEHWH W  KapOOHOBBIX  KHCJOT,
HUTpocOequHEeHU. Peaknum aMuHOB. AJNKWIMpPOBAaHUE U
aIMJIMPOBAHKE
MeToanl CHHTE3a U [IaTHYICHHBIETETEPOLIMKIBI € OJHUM T'e€TEePOaTOMOM.
Honk-1.4 peaKkuuu ®ypan, mwmppos, TuodeH. Cunre3 nupponoB. Cunres
MATUWICHHBIXTETEPOLIMKIIOB| THOEHOB.  Peakiuu  2JIEKTPOPMIBHOTO  3aMEIICHUS B
C OJIHMM Ie€TepOaTOMOM  |[ISATHWICHHBIX apOMaTHYECKUX TeTEPOIMKIaX: HUTPOBAHHE,
cynb(upoBanue, raJlIoreHUpPOBaHUE, (bopmuIIIpOBaHHE,
aruupoBanue. Muamon.
MeToanl CHHTE3a U [llecTuuneHHbIe apOMATHYECKUE TETEPOLUUKIBI C OJHHM
Hork-1.4 peaKlMK MIECTUWICHHBIX |rerepoaroMoM. [lupuaun u xuHOMMH. CUHTE3 MPOU3BOIHBIX
apOMAaTHYECKHUX nupuauHa. CHHTE3 XWHOJIMHA U 3aMEIICHHBIX XMHOJUHOB M3
TETEPOLMKIIOB C OIHUM  |aHUJIMHOB. Peakiun NUpUAMHA W XUHOJMHA  C
reTepoaToOMOM AJKUJIraJoreHUIaMHU. OkucieHne U BOCCTaHOBJIEHHE
MUpUAMHA W XWHOJIMHA. Peakmuu  AJIEKTPOQIIBHOTO
3aMEIICHUS B TUPWJAMHE W XUHOJIMHE. HHUTPOBaHUE,
cyJnb(upoBaHue, raJJoreHUPOBaHUE.
5.2. Jlekuuu
Ne HaumenoBanne | Kon- | Ilepeyenn yueOHBIX BOIIPOCOB dopmbl [TpakTrueckas
paszmena | JEKUUA BO MPOBEICHUS | TOATOTOBKA
4acoB (I1I1/
ITHIT)
| cemecTp
1 Knaccudukanms 4 1. Knaccudukarus OUYHAJ ITHIT
u 2. Homenknarypa
HOMEHKJIaTypa 3. U3omepus
OpraHUYECKUX
COE€TUHEHUI
Hroro: 4 4 0/4
llcemecTp
1 VIeBOMbI 2 1. Monocaxapuasl. Knaccuduxamms | OUYHAA TTHIT
) 2. CTpoeHHe U CTepeOn30MepHs
MoHocaxapuabl
3. OkucieHrue U BOCCTAaHOBIICHUE
1 2 1. AMMHOKHCIOTEI. OYHAA TTHIT
2. Ctpoenue, Kinaccudpukanus,
Ounosoruyeckas pob.
3. bunonsipHas cTpykTypa
AMHHOKHCIIOTE! o — amuHokuciot, UDT , UDC.
4. XuMHYeCcKue peaKiuu ¢
y4acTHEM
0l —aMHHOKHCJIOT.
Hroro: 4 4 0/4
111 cemecTp
-2 MeTtoasl 2 1. Merobl CMHTE3a AIKAHOB U OUYHA S TTHIT
CHUHTE3a U aJIKCHOB
peakuuun 2. Peakiinn ajkaHoB U aIKEHOB
AJIKaHOB U
aJIKCHOB




-2 MeTtoabl 2 1. CunTe3 nupuanHa OUYHA ITHIT
CUHTE3a U 2. CuHTE3 XMHOJIMHA
peakuuu 3. CuHTE3 NUpUINHA U XUHOJIMHA
IECTUYJICHHBIX
apoMaTHYECKHUX
TeTepPOLIUKIIOB C
OJIHUM
reTepoaToMoM
HUroro: 4 4 0/4
Bcero yacos 12 12 0/12
4acoB
5.3. CemuHapbl
Jlanublii BuA paboThl HE MPEIYCMOTPEH YYEOHBIM TJIaHOM
5.4. JlabopaTopHble 3aHATHSA
Ne Haumenosanue Kon- [Tepeuens yueOHBIX BOIIPOCOB ®opma [IpakTu-
Paznena 3aHATHI BO MpoBe- yeckas
4acoB JCHUS MOJIr0-
TOBKa
(I
ITHIT)
1 cemecmp
Paspnen- Peaknun 2 1.MHCTpyKTaX 1O BBINOJIHEHUIO Ounas [THIIT
1 HYKJI€O(UIHLHOTO nabopaTOpHO PabOTHI
3aMEICHUS 2.Brmonaenue nadbopaTopHO
raJloreHONPON3BOAHBIX, paboTsI
CIIUPTBHI) 2.1.Teopernueckas 4acTh:
HyxkneodunsHoe 3amenieHue y
HACBILIEHHOT'0 aTOMa yTiepoja.
Criupthl 1 GEHOIBI, UX CTPOSHUE
A MEIHKO-OHNOJIOTHYECKOE
3HAUYCHHUE.
2.2 IlpakTuueckas 4acTb:
JlaGopatopHas pabora:
[{BeTHbIe peakiu (PEeHOIIOB C
XJIOPHBIM JKEJIE30M.
3.3ammTa 1a60paTopHON pabOTHI.
Hroro 3a 1 cemectp: 24 2 0/2
2 cemecTp
Pazpnen- YrneBoasl. 2 l.MHCcTpyKTaX 10 BBIMONHEHUIO | OuHas [THIIT
1 Mounocaxapusl. nabopaTopHOi paboThI
XHUMHUYECKUE CBOWCTBA. 2.BrinonHenne 1abopaTopHOA
paboThI
2.1.Teopernueckas 4acTh:
OxkucneHne 1 BOCCTaHOBJIEHUE
MOHOCAXapuI0B
2.2 IlpakTrueckas 4acTh:
JlaGoparopHas paboTa
«JlokazaTenbCTBO HATTUUMS
TUAPOKCHIIBHBIX TPYIII B
TIIIOKO3€




«JlokazaTenbCTBO HATMYUS
aJbJICTUIHOM TPYIIIBI B [NIIOKO3€.
Peaknus CenuBaHoBa Ha
bpyKTO3Y»
3.3ammuTa 1abopaTOopHOii PabOTHI.
Paszpnen- AMHHOKHCIIOTHI, 2 1.MHCTpYKTaX 10 BBINOJIHEHUIO Ounas [THII
1 XUMHUYECKHE CBOMCTBA. nabopaToOpHON PabOTHI
2.BrInosHeHKE JTa00PATOPHOMA
paboThI
2.1.Teoperuueckas 4acTh: .
XUMHYEeCKHE CBOMCTBA,
OMOJIOTMYECKH BayKHBIE PEAKIHH.)»
2.2.IlpakTHueckas 4acTb:
JlabopartopHnast pabora:
«KauecTBeHHBIEC peaKLIUy TIIULINHA
C HUHTUJPUHOM,
(dbopManbIeruIoM, a30TUCTOM
KHCIIOTOM, 00pazoBaHue
KOMIIJIEKCHBIX COJIEH.
AmM@oTepHbIe CBONCTBA allaHUHA.»
3.3ammTa 1abopaTopHO pabOTHI.
Hroro 3a 2 cemecTp: 44 4 0/2
Bcero: 64 6 0/6
5.5. IlpakTuyeckne 3aHATHS
Ne HaunmenoBanue Koin- | Ilepeuens yueOHBIX BOIIPOCOB @opma | [IpakTnueckas
paszzena MIPAKTUIECKOTO BO poBe- MOATOTOBKA
3aHATHUS 4acoB JICHUS Qg
ITHIT)
| cemecTp
-1 Knaccudukanus u 2 1. Knaccugukanus no pagukany. | OUHASA ITHIT
HOMEHKJIaTypa 2. Knaccugukanus no
OpPraHUYeCKUX BXOJAIIUM (YHKITHOHATHHBIM
COCIMHECHU. rpyInmnam.
3. Homenknatypa opraHMuecKux
COCIMHECHUM.
4. Tloctpoenne Ha3BaHUs
OpraHUYEecKuX
coenuHeHuto. Ilopsaok
CTapIIMHCTBA (PYHKIIMOHAIBHBIX
TPy
1 Crepeoxumusi. 2 1.Kondopmanuu JIMHHBIX, OYHAA ITHIT
OnTHnueckas KOPOTKUX IeNeH, [IUKIIOB
aKTUBHOCTb.B3anmuoe 2. Kondurypanus. Onrtuyeckas
BJIMSIHUE aTOMOB U aKTUBHOCTh. XUPaJIbHbIE
CIIOCOOBI ero nepeaay MOJIEKYJIbl. JHAHTHOMEPHI.
B MOJIEKYJIax Paniematsr
OPraHUYeCKUX 3.MlHIyKTUBHBIN
COCTTMHEHHI. s dext.Me3omepHbIit AP GEKT.
Utoro: 4 4 0/4

Il cemecTp




1 VriaeBoasl. 1. Monocaxapuapl. OUHA TTHIT
Monocaxapu/sl, Knaccudukanus
CTPOECHUE, CBOWCTRBA. 2. CTpoeHHE U CTEPEOU30MEPHUS
3. Okucnenue u
BOCCTAHOBJICHHE
4. PenieHne TUMOBBIX 3aJ]1a4
1 AMUHOKHCIIOTHI, 1. Kmaccudukanms o- OUYHA TTHIT
Knaccuukanus, AMUHOKHCIIOT.
CTpOCHHE, XUMHUUECKHE 2. Crepeouzomepusi.
CBOMCTBA. 3. bunonsipnast cTpykrypa.
4. BUOCUHTETUYECKHUE MTyTH
00pa3zoBaHus 0.- AMUHOKHCIIOT.
5. XuMHn4ecKkue CBOMCTBA,
OMOJIOTMYECKH BaXKHBIC
peaxIuu.
6. Pemienue TUIIOBBIX 33124
-1 Hykneunosbie 1. Hyksieo3uibl 1 HyKJIEOTUbI OYHAA ITHII
kucnotsl (JJHK, PHK). 2. CTpyKTypa HYKJIEUHOBBIX
YPOBHU CTPYKTYpHOI KHCIIOT
OpraHu3alu, 3. Hykneo3uamoHo- u
OMOPOJIb. nostdochaTsl
-1 OMBUIsIEMBIE JTUTINTBI 1. HeiitpanbHble JUTNTBL. OYHAA ITHIT
(HEUTpasIbHBIE KUPBI). 2. [lepokcunnoe oKUCICHHE
[IpupoaHbIe BRICIIHE (GparMeHTOB KUPHBIX KUCIIOT B
KUPHbIE KUCIIOTHI; [3- KJIETOYHBIX MeMOpaHax.
okucnenune HOXKK u 3. XuMH4ecKue CBOMCTBA
MEPOKCUIHOE H5XK.
OKHCJICHUE
(bparMeHTOB KUPHBIX
KHCJIOT.
HWroro: 8 0/6
11 cemecTp
-2 XuMuueckoe 1. MeToapl CHHTE3a aJIKaHOB, OYHAA TTHII
CTPOEHHE, METO/bI [IUKIIOAJIKAHOB.
CUHTE3a U PEaKINH 2. Peaknuu ankaHoB,
QJIKAaHOB U QJIKEHOB IIUKIIOATKITHOB.
2 XUMHUYECKOE 1.MeToapl cHHTE3a CIUPTOB U OUHAJ ITHII
CTPOEHHE, METO/bI MPOCTHIX YPUPOB
CUHTE3a, XUMUIECKHE 2. Peaknuu criupTOB M MPOCTHIX
CBOICTBA CITUPTOB a¢bupoB
-2 1. MeTosb1 cuHTE3a OYHAA ITHIT
XUMHUYECKOE
KapOOHOBBIX KUCIOT U UX
CTPOEHHUE, METO/IbI
CUHTE3a U PEaKiuu HPOUSBOJIHEIX
KAPGOHOBHIX KHCIIOT. 2. Peakuu kapOOHOBBIX KUCIIOT
Y MX TTPOU3BOTHBIX
2 1. JJaboparopHas paboTa: OYHAA ITHIT
Kucnoponoconepxamu METO/IbI TOJTYYEHHS U
€ OpraHu4YecKue UCCIIEIOBaHKE CBONCTB
COCTMHCHUSI. KHCJIOPOIOCOIEPIKAIINX
OpPTaHWYECKHUX COCTUHEHHIA.
2 Mertoapl cuHTe3a U 1. CunTe3 mUpposoB OYHAA ITHIT

PCaKku MATHYJICHHBIX
reT€poOUUKIOB C OAHUM
rerepoaToMmomM

2. CunTte3 THOQEeHOB
3. Peakuu vykiaeopmibHOTO
3aMeIleHus




HUroro: 8 8 0/8
Bcero yacos: 16 16 0/16
5.6. Knunn4yeckue npakTuyecKue 3aHATHS
Jannblii BUA pabOThI HE IPEyCMOTPEH yUEOHBIM TUIAHOM
5.8. CamocrosiTesqibHasi padoTa 00y4alomuXcs
Haumenosanue tem Bun camocrosTenbHOU OrneHouHOE Komn-Bo Kongr
JUCITUTLIAHBI BHEAYIUTOPHOUN pabOTHI CPEelCTBO yacop/ | dopmup
obOyyJaroruxcs / YEMBIX
KOHTPOJIb KOm-BOo | KOMIIeTe
CaMOCTOSITEIILHOU yac Ha HIITUHA
paboThI ITHIT
KonTtponbHas pabora Nel CamocrosiTenTpHOe NHnuBuayanbpHbIC 10/5 Norik-1.4
OCHOBBI CTpOEHUS U Bremonuenue 3BJIaHUS
3aKOHOMEPHOCTH WHIUBUAYAIbHBIX
peakimoHHou criocoonoctu | 3amanuit (ITHIT)
OpPraHUYECKUX COCAUHEHUN
KaK XUMUYECKasi OCHOBA MX
OHOJIOTrUYECKOr0o
(yHKIIMOHUPOBAHHUS.
B3anMHOe BiusiHHE CamocTosTenbHOe WNHpuBunyanbHbIe 10/5 Nornk-1.4
aTOMOB U CTIOCOOBI €T0 Brimmonnenue 3BJIaHUs
nepeaayd B MOJICKYJIax WHIMBUTYIbHBIX
opraHuyeckux coeauHenuu. | 3amanuii (ITHIT)
IToaroroBka k CaMocCTOSITEIbHOE WNHpauBunyanbHbie 20/10 Hornk-1.4
MPAKTUICCKUM paboTam Bremonaenue 3BJIaHUS
WHIUBUYaIbHBIX
3aganuil (ITHIT)
[ToaroToBKa K UTOTOBOMY CamocrosiTenbsHOE CobecenoBanue 22/11 | Vonk-1.4
3aHSTHIO BrimonHenue 3amaHuii
K UTOTOBOMY
zangturo(ITHIT)
Hroro 62/31
Il cemecTp
KonTponbnast pabota No2 CamocrosiTenbsHOE NHauBunyanbHbie 22/12 | Vonk-1.4
buonomumepsr u ux Brimosninenue 3BJIAHUA
CTPYKTYpHBIE KOMIIOHEHTHI | WHIUBUAYAIbHBIX
3aganuil (ITHIT)
ITonroroBka k CamocTrosTenpHOE WunuBunyaneusie | 32/16 | Uonk-1.4
MPAKTUIECKUM padboTam Bremonmaenue 3BJIAHUS
WHIUBUIYaIbHBIX
3aganuit (ITHIT)
[ToaroroBka Kk UTOrOBOMY CaMocTosTeTbHOE NunuBuyanbHbIe 16/8 Wonk-1.4
3aHITHIO BBITIOJTHEHHE 3BJIaHUs
WHIMBUTYaTbHBIX
3ananui(ITHIT)
[ToaroroBka K AUCKYCCHHU CaMOCTOSITENBLHOE NunuBuyanbHbIe 10/5 Hornxk-1.4
«AMHMHOKHCTIOTHI, BBITIOJTHEHHE 3BJIaHUs
KJIAaCCH(UKAIUS, CTPOCHHE, | WHIUBUIYATbHBIX




XMMHUYECKHE CBOMCTBA. samanuii(ITHIT)
HUroro: 96/48
11 cemecTp
[MoaroroBka k uroroBomy | CamocTosITeNnbHOE CobecenoBanue 56/28 | Uonk-1.4
3aHSTHIO Beimonnenue
WH/IUBUYaIbHBIX
samanuii (ITHIT)
[ToaroroBka k CamocrosiTenpHOe NunuBunyanbHbie 67/34 | Uonk-1.4
NPaKTUYECKUM padoTam Beimonnenue 3BIIAHUS
WH/IUBUYaIbHBIX
samanuii (ITHIT)
Hroro 3a cemecTp 132/76
Bcero yacon 273/137

6. IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 oO0ecmeyeHHs JJISA CAMOCTOSITEJbHOW PadOThI
00y4YaKOIIUXCS 10 JUCIHUIIMHE

1. JIeKMOHHBIN MaTepuall o JUCHUILINHE «OpraHnyecKas XUMUsD)
2. Metoanyeckre peKOMeHalluy 110 OpraHu3aluy CaMOCTOSTENIbHON pabOThl CTYAEHTOB IIPU
U3YYEHUU JUCHMILTUHBI «OpraHuyeckas XuMHUs»

7. OnleHOYHbIE MATEePHUAJIbI VIS IPOBEIeHUs TEKYIEro KOHTPOJIS U MPOMEKYTOYHOH aTTecTallun
o0yyaromuxcsi o JUCHUIINHE

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHEM JTAanoB UX (POPMUPOBAHUS B Mpolecce OCBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Kop xomnereniuu WuaukaTopsl Cemectp Oran hopMUPOBaHUS

OIlK-1 Horik-1.4 1-3 [TpoMexyTOUHBIIH

7.2 Onucanue nokasareJieil 1 KpuTepyueB M KA OLleHUBAHUS KOMIIeTEeHIUH
Komnerennus OIIK-1. Criocob6eH n3yuyaTh, aHaIM3UPOBATh, UCIIOIb30BATh OMOIOTHYECKIE OOBEKTHI

" IpOUECChl, OCHOBBIBASICh HA 3aKOHAX U 3dKOHOMCEPHOCTAX MATECMATUYICCKUX, (bHSI/I‘{eCKI/IX, XUMHUYCCKUX U
OMOJIOTHYECKUX HAYK U UX B3aUMOCBA3AX

Honk-14
[Tonb3yeTcs 3aKkOHAMU 1 3aKOHOMEPHOCTSAMU XUMHUYECKUX U OMOTOTHYECKMX HAYK U UX B3aUMOCBSI3bIO

OuenuBaeMblii pesynbTaT | Kpurepuun onenuBanus IIponienypa oneHnBanus
(leckpumnTop) Texymmuit konTpons | [Ipomexyrounas
aTTecranus
1. IIpupony oprannyeckux | 1.Ananusupyet npupony | CodbecenoBanue Cobecenosanue
peakuuii ¥ MEXaHU3MOB OpPraHMYECKUX peaKuuil
UX MPOTEKAHMS C yUETOM | U MEXaHHU3MOB ux
KMHETUYECKOTO U IIPOTEKAHHUS
TEPMOJUHAMHUYECKOTO 2. Knaccupunupyer TectupoBanue CobecenoBanne
§ MIO/IXOJI0B K ONHCAaHUIO OpPraHUYECKHUE PEAKIIUH C
& | XMMHUYECKHUX ITPOLECCOB C | yYETOM KHHETHYECKOTO
LIEJIbI0 ONITUMU3ALINN U TEPMOAMHAMHUUYECKOTO
YCIIOBUM UX MPAKTUYECKON | IMOAXO0I0B
peanu3anuu 3.0neHuBaer TectupoBanue, CobecenoBanue
KUHETHYECKUI u | cobeceoBaHNe
TEPMOJIMHAMUYECKU I




nmoaxoJ K  OIIMCAHHIO
XUMHYCCKUX IIPOLECCOB
C INIOCJIbIO OIITUMH3AIIUNU

YCIOBUU ux
MPAKTUYECKOU
peanu3anuu
2. CBoiicTBa 1. OmuceiBaer cBoiictBa | CobecenoBanue CobecenoBanue
OpraHUYECKUX OpraHUYECKUX
COETMHEHUHN U COEeIUHEHNN
3aKOHOMEPHOCTH 2. @®opmynupyer | CobeceoBanue, CobecenoBanue
U3MEHEHHUA JTUX CBOMCTB | 3aKOHOMEPHOCTH
OT YCJIIOBUH M MEXaHU3Ma | U3MECHCHHUS XHUMHYCCKHX
MIPOTEKAHUS PEAKIIUA CBOMCTB OT YCIOBUH U
MEXaHu3Ma MPOTEKAHUS
peakui
3.HoBble HampaBiieHus B Xapaktepuzyer HoBble | UHAUBUAYyanbHbIC Cobecenosanue
OpraHUYeCKON XUMHUHU HallpaBJICHUs B | 3aJaHus
(xumus OpraHUYeCKON XUMUU
3J1€MEHTOPraHUYECKHUX,
BBICOKOMOJICKYJISIPHBIX,
reTePOLUKINYECKUX
COEAMHEHHIN U
JIEKaPCTBEHHBIX CPEJICTB)
1.Ilporuo3upoBarb 1.CaMoCTOSITEIBHO NunuBuyansHbie Brinosinenue
HaIlpaBJICHUE U PE3YJIbTAT | COCTABISET MIPOTHO3 | 3aJlaHus WHIUBUIyaJIbHBIX
(bU3NKO- XUMUYECKHX pe3ynbTaToB  (PU3UKO- 3a1aHUI
MIPOLIECCOB U XUMUYECKHX | XUMUUYECKHX IIPOLECCOB
MpeBpaIIcHU u XUMHUYECKHUX
OMOJOTMYECKH BaXKHBIX MIpEeBpaICHUI
. | Bemects 2.XapakTepusyer NunuBunyanbHbIe BBITIOJIHCHHE
8 HalpaBJICHUs 3a/1aHUs WHJMBH1yaJIbHBIX
5 MIPUMEHEHUS 3agaHui
pe3ynabTaTOB
(UBUKO- XUMHYECKUX
MIPOLIECCOB U
XUMUYECKHUX
IIpEBpaICHUI
OMOJIOTUYECKH BaKHBIX
BEIIIECTB
1.HaBbikamu paboThI B 1.CaMOCTOSITENLHO JemoHcTpanus Brimonnenne
OpraHuYecKon OCYILIECTBIISIET MPaKTUYECKOTO WMHJMBH1yaJIbHOTO
nabopaTopu, MPOBEACHUS | MOJATOTOBKY paboyero HaBbIKA 3a/1aHus
Hay4HbIX UCCJIEIOBAHUU MecTa JJis POBEACHUS
CHUHTE3a OPTaHMYECKUX XUMHUYECKOTO
BEILIECTB, aHAJIU3 MCCIIEIOBAHMS
pe3yJIbTaToB 2.ILmannpyer CobecenoBanue Beimonuenue
§ JKCIEPUMEHTOB MOCJIEI0BATEIbHOCTh WHIMBU1yaJIbHOTO
E IIpOBEACHUSI 3aJlaHuA
2 HKCIIEPUMEHTA
5 3.CamMOCTOATENBHO NHnuBunyanbHbIe Beimonuenune
% MPOBOJIUT XUMUYECKUN | 3a1aHUS WHIMBU1yaJIbHOTO
E DKCIIEPUMEHT 3aaHus




4.Ananuzupyer CobGecenoBanue Beinonuenue
pe3yibTaThl WH/IMBUYaJIbHOTO
IIPOBEIECHHOTO 3a/laHus
XUMHYECKOTO

MCCJIEJOBAHMUSI

Onucanne mKaa OICHUBaAHUA
(DOpMOﬁ HpOMe}IQYTO‘IHOﬁ arrecraguu 110 AUCHUIIIIMHE SBJIACTCA 3a4cCT. CTyz[CHT JOITYCKACTCA K

MPOMEXKYTOUHOM aTTecTauuu B (hopMe 3ayeTa MpU YCIOBUHU BBIIIOJIHEHHUS BCEX BHUIOB Y4eOHOU paloThl,
PEelyCMOTPEHHBIX paboueil MmporpaMMoil AUCHMIUIMHBL. 3adeT MpoBOAUTCA B (GopMe cobecenoBaHUs
npenojaBareliss U CTYACHTA IO MPEeABAapUTEIbHO BBIIAHHBIM BOIIpOCcaM JUisi coOeceloBaHUs MO BHIOOpPY
npenoaasarens. [IpenogaBatens BnpaBe 3a/1aBaTh JOMOJHUTENBHBIE BOMPOCHI CTYACHTY, €CIU €ro OTBET
HE PacKpBIBACT IMOCTABICHHBIN Bompoc. Pe3ynbTar 3auera 00bsBIseTCs 00ydaroneMycsi HeoCpeICTBEHHO
II0CJI€ €T0 CJa4M, 3aTE€M BBICTABIISIETCS B 3aYETHYIO BEIOMOCTD U 3aUETHYIO KHUXKKY.

HIkana nepecyera 0a/U10B 10 JUCUHUILJIMHE NIPH MPOMEKYTOUHOH popme
aTTecTalMu Mo JUcHuIInHe — 3a4eT (1, 2 cemecTpbI)

bann Onenka YpoBeHb chopMUPOBAHHOCTH
KOMIIETEHIIUN
ot 4,5 10 5,0 «3a4YTEHO» Bricokuii
ot 3,5 10 4,4 «3a4TEHO» Cpennuit
ot 2,5 10 3,4 «3a4YTEHO» [Toporossrii
MeHee 2,5 «HE 3aYTEHO» MuHUMAaIBEHBIN

OI_[eHKa 3a DK3aMCH BBICTABJIACTCA C YUCTOM PE3YJIbTATOB CO6€C€I[OB3.HI/I$I N OLOCHKHU IMPAKTHYCCKUX
HaBBIKOB BO BpEMs 5K3aMCHaA.

Ilkana mnepecyera 0a/JIOB MO JUCHUILJIMHE TNPH NPOMEXYTOYHOH opmMe arTrecTaluM IO
JMCIUILINHE JKk3aMeH (3 ceMecTp)

bann Oyenka Yposenw
chopmuposarnocmu
KoMnemeHyuu
ot 4,5 10 5,0 «OTITMIHO Bricoxuii
ot 3,5 no 4,4 «XOPOITIO» Cpennuit
ot 2,5 no 3,4 «YZOBJIETBOPUTEIHLHOY IToporossrii
MmeHee 2,5 «HEYZOBJIIETBOPUTEIIHLHO MuHUMaJILHBIN

OneHka «OTJMYHO» BBICTABISIETCS OOydarouleMycs, IIyOOKO W TMPOYHO YCBOMBIIEMY MPOTrPAMMHBIN
MaTepuai, UCUYEPIbIBAIOIIE, MOCIEI0BAaTEIbHO, TPAMOTHO M JIOTHYECKH CTPOIHO €ro M3jararoiieMmy, B
OTBETE KOTOPOT'O TECHO YBSI3BIBAIOTCS TeOpUs ¢ MpakTUKoi. IIpu 3Tom oOyuarommiicss He 3aTpyAHSETCS C
OTBETOM IIpH BUJOWU3MEHEHUHU 3aJlaHus, CBOOOJHO CIpPABISETCA C 3ajJadyaMM, BOIPOCAMU U JIPYTHMMH
BUJAMU TNPUMEHEHHs 3HaHWM, MOKa3bIBae€T 3HAKOMCTBO C MOHOTrpaduyeckoi JUTEepaTypol, MpaBUILHO
00OCHOBBIBAET MPUHATHIE PELIEHUS, BJIAJCET Pa3HOCTOPOHHHUMHU HaBBIKAMH U MPUEMAaMH BBITOJIHEHUS
NPaKTUYECKUX paboT.

OneHka «XO0polIo» BBICTABISIETCd O00ydYarolieMycsi, TBEpAO 3HAOIIEMYy MpPOTpaMMHBIA MaTrepual,
IPaMOTHO M IO CYIIECTBY €r0 M3JIararouieMy, KOTOPbI HE JOIYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B
OTBETE, MPABWJIbHO NMPUMEHSET TEOPETHUECKHUE MOJIOKEHHUS PU PEIIeHUN MPaKTU4YeCKUX paboT U 3ajaad,
BJIaJiceT HEOOXOAMMBIMU HaBBIKAMH U TPUEMaMH UX BBITOJTHEHUS.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISETCS O0OydaroImeMycsi, KOTOPBIH HMMEeT 3HaHHUS TOJbKO
OCHOBHOI'O MaTepuaja, HO HE yCBOWJ €ro JeTallel, JOIyCKaeT HETOUYHOCTH, HEJIOCTATOYHO MpPaBUIIbHBIE
(GbopMyITUPOBKH, HAPYLIEHUS MOCIEA0BATEIHHOCTH U3JI0KEHUSI IPOrPaMMHOT0 MaTepuasia U UCIBITHIBACT
TPYAHOCTH B BBIIOJIHEHUH [TPAKTUYECKUX HABBIKOB.



OrneHka «HeyI0BJIeTBOPHUTEIbHO» BBICTABISETCS OOydJalOUIEeMycs, KOTOPBIH HE 3HAET 3HAUYMTEIIbHOU
9acTH HPOTPaMMHOTO MaTepuana, JOMYCKaeT OIIMOKM, HEYBEPEHHO BBINOJHSET MM HE BBINOJIHSICT
NpPaKTUYECKUE PAOOTHI.

IlepeyeHb NPAKTHYECKUX HABBIKOB:

1. CaMOCTOSITEIBHO COCTABISET MPOTHO3 PE3YJIbTATOB (PU3UKO- XUMUYECKUX MPOIIECCOB H
XUMHYECKHX TPEBPALICHUN

2. XapakTepu3yeT HallpaBJICHUS IPUMEHEHHSI PE3yJIbTaTOB

3. (U3HKO- XMMHUYECKUX MPOIIECCOB M XUMUYECKUX MTPEBPALICHII OMOJIOTMYECKU BAaXKHBIX BEILIECTB

4. CaMOCTOATETBHO OCYIIECTBISECT IMOATOTOBKY pabodero mecra i MPOBEICHUS XUMHYECKOTO
UCCJICIOBAHHUS

5. Ilnanupyer nocnenoBaTenbHOCTh TPOBEACHUS SKCIIEPUMEHTA

6. CaMoCTOSATEIbHO IPOBOAUT XUMHUECKUN IKCIIEPUMEHT

7. AHamM3UpyeT pe3yJbTaThl IPOBEICHHOI0 XUMUYECKOTIO UCCIEAOBAHUS

8. Mmeer HaBBIKM CaMOCTOSITCIIBHOW pPaOOThI ¢ Y4eOHOW, HAYYHOW W CHPABOYHON JUTEPaATypOH,

IPOBEICHUE JTUTEPATYPHBIX 0030p0OB, 000011IeHUH, (HOPMYITHUPOBKHU U BHIBOJIOB;
9. Mmeer HaBBIKM pabOTHI B OpPraHWYECKOW JaOOpaTOpPHH, MPOBEACHUS HAyYHBIX HCCIEIOBAHUHN H
CHHTE3a OPraHNYECKUX BEUIECTB, AaHAIHU3 PE3yJIbTaTOB IKCIIEPHMEHTOB;

7.3 TunoBble KOHTPOJbHbIE 3aJaHUs WJIHM HHble MaTepHAJIbl, HeOOXOAMMBbIe IJsl OLEHKH
3HAHMH, YMEHHMiH, HABBIKOB M (WJIH) ONBITA [EATEJbHOCTH, XAPAKTEPU3YIOUIUX JTalbI
(opMupoBaHus KOMIETEHINI B poLiecce 0CBOeHHs 00pa30BaTeILHOM NPOrpaMMbl

Bonpocs! 1151 IPOBEPKH YPOBHSI TEOPETHYECKOH MOATOTOBKH 00y4aI0IIerocsi:

1. Ilpeamer opranndyeckod xumuu. IlonstTue o QyHkuuoHanbHOM rpynne. Knaccupukanus u
HOMEHKJIaTypa OPraHMYECKUX COEAMHEHUN. 3HaYeHUE OPraHu4eCKOW XUMUH U1l OMOJIOTUU U METULIHBI.
2. Teopus cTpoeHus opraHmdyeckux coeauHeHuii A.M. byrnepoBa. M3omepus kak crneuuduyeckoe
SBJICHUE B OPIaHUYECKON XUMUHU.

3. PU3MKO-XMMHUYECKUE METO/Ibl BBIJICICHHS U UCCIIEI0BAaHUS OPTAaHUYECKUX COEAUHEHU.

4. B3aumHOE BIHMSHHE aTOMOB B MOJIEKYJaX OPTraHMYECKUX COCAMHEHHWH. DIEeKTpOHHBIE 3(P(HEKTHI
3amecTtutenei. MHaykTuBHbIN 3¢ ekt 3amMecTuTenei: MoaoKUTEIbHBIN U OTpULIATEeIbHBIN MHIYKTHBHBINA
a3 PexT. DMEeKTPOHAOHOPHBIE U AIEKTPOHAKIIETITOPHBIE 3aMECTUTEIH.

5. B3aumHoe BiMsSHHME aTOMOB B MOJEKYyJaX OPraHMYECKMX COCIMHEHMH. ODIEKTPOHHbIE A(PPEKThI
3amectuteneil. Mezomepuslil 3@ dext. [Ipumeps! rpynn +M u —M-r3dpdexramu.

6. Krnaccuukanus opraHn4eckux peakluuil IO KOHEUHOMY pe3ylbTaTy (3aMelleHHe, MPUCOEeTUHEHNUE,
3NMMHUHUPOBAHUE, IEPETPYNITUPOBKH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE).

7. Knaccugukanus opraHuueckux peakiuii Mexannsmy. HykneoguibHble U 31eKTpopHIbHBIE PEaKLIUU U
pearenTsl. [lonsTre - cyOcTpart, peareHT, peakIiMOHHBIN LEHTP.

8. Tunbl pa3pblBa KOBAJEHTHOM CBSI3M B OpPraHUYECKUX COeAMHEHUsX. IIoHATHE O MPOMEXYTOUYHBIX
yacTULIaX - paJuKajgax, KapOKaTHOHax, KapOaHuoHax. WX cTpoeHMe, yCTOHYMBOCTH, PEAKIMOHHAs
CIIOCOOHOCTB.

9. Kwucnots! u ocHOBaHUS B opranndeckoit xumun. Teopus bpencrena. OTHOCHTENbHAS CHJIA KHCIIOT:

OH, SH, NH u CH-kucnotsl. ConpsikeHHasi KUCIIOTA U CONPSKEHHOE OCHOBaHMUE.

10. Teopus kucnoT u ocHoBaHu# JIptouca.

11. Tunbl W30MEpPUM OpraHUYECKUX coeAuHeHuil.  CTpyKTypHass M MPOCTPAHCTBEHHAs H30MEpHs.
OnTuueckast uzomepus. XupanbHOcTh. [lonsTe xoHpopmamuu u KoHpurypauuu. IlpoexnuoHHbIE
dopmynsl Dumiepa. Crepeoxumudeckass HoMeHkiatypa: D, L-cucreMsi.

12. Peakiun ANEKTPOPHIBHOTO MIPUCOEANHEHHUS c y4acTUEM n-cBsizu.MexaHu3m
peakuuuruaporagorenuposanus. [Ilpasuno MapkoBHUKOBA.

13. Peakmuu 35eKTpOGMIEHOTO TPUCOSAWHEHHSI C y4acTHEM T-CBsI3U.MeXaHW3M peakiuy THpaTalHH.
Ponpb kucinoTHoro karanausa.

14.1,3-Ankamuenbl.  OCOOCHHOCTH  MOJICKYJISPHOW  CTPYKTYphl.  Peakmuu  31nekTpoHILHOTO
npucoeanHeHus (Mmexanusm): 1,2- u 1,4-npucoenuHenue.



15. Conpsixenne — ouH U3 (AKTOPOB MOBBIIICHUS YCTOWYMBOCTH MOJIEKYJI OPTraHUYECKHX COCIMHEHUH.
CornpspKeHHBIE CUCTEMBI C OTKPBITOH TETBIO CONPsKEHUs: OyTaaunen-1,3.

16.  ComnpspkeHHBIE CHCTEMBI C 3aMKHYTOH Lemnbl0. [I[pocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE
MOJIEKYJIbI OeH3051a. ApoMaTHaHOCTh. [IpaBuno Xrokkens. Kpurepun apoMaTHIHOCTH.

17. DnexktpoduiibHOE  3aMelleHHe B apoMaTH4eckoM  psay  (HUTpoBaHHWE,  Cyib(QHUpOBaHUE,
rasiorenupoBanue). [loHsTHEe 0 6 — U T - KOMIUIEKcax. MexaHU3M peakiHii 1eKTPOPUIBHOTO 3aMEICHHUS.
18. IIpaBuia opueHTalMU B apOMaTUYECKOM PsIly: aKTUBUPYIOIIUE U J1€3aKTUBUPYIOIINE 3aMECTHTEIH, UX
BJIMSTHUE HA HAIIPaBIIEHUE U CKOPOCTh PeaKIuii aiekTpoduibHoro 3amenieHus. [Ipumepsr peakiuii.

19. IlpenenpHble TAJOT€HIPOU3BOAHBIC. XaPAKTEPUCTUKH CBS3U yriaepox — rainoreH. Peakuuum
HYKJICOUIBHOTO 3aMELICHHS TaJIOreHOB B alKMIranorenuaax (Mexanusm Sn2). [pumep peakuuu.

20. Peakiuu HYKJICOMUIHHOTO 3aMEIICHUs TaJIOTCHOB B ajkKwiraioreHuaax (mexanusmSnl). daktopsl,
BJIUSIOLIME Ha CKOPOCTh peakluii HykiieopuibHOro 3amenienus. [Ipumep peaxuu.

21. Peakuuu »IUMHHHPOBAaHUS (OTIICIUICHWS) Ha MpUMEpPEe peakuuil AeTHIpOrajJoreHHpPOBAaHUS U
neruapatanuu. [Ipasumno 3aiiiiesa.

22. KucnoTHOCTb, OCHOBHOCTh CIIUPTOB. Peakinu HyKJIeo(hUIBHOTO 3aMenIeHus (MEXaHU3M peakiuu Sn2)
Ha MPUMepe PeaKuu B3auMOICHCTBUS 3TaHOIa ¢ GPOMOBOIOPOIOM.

23. Peakuun  HykneoduiabHOTO 3amMerieHus (MexaHmsMm peakuuu SNI1) Ha mnpuMmepe peakuuu
B3aMMOJICHCTBUS TPET-OYTUIIOBOTO CIIUPTa ¢ OPOMOBOAOPOIOM.

24. MHOTOaTOMHBIE CHHPTHI: ATHICHINUKONb. OOpa3oBaHWE XENaTHBIX KOMIUIEKCOB C YYacTHEM O.-
JTUONBHBIX ()ParMeHTOB.

25. I'muniepun. XenatupoBaHHUE Kak CIOcO0 COXpaHEHHUs CTA0WIBHOTO BAJICHTHOTO COCTOSTHUS OMOTEHHBIX
METAJIJIOB U BBIBEJICHHE NOHOB TSKEJBIX METANIOB U3 OPraHU3Ma.

26. CrpoeHue KapOOHUJIBHOW TPYHIbI, €€ MOJSPHOCTh U MOJISIpU3yeMOCTb. LIeHTphl peakinoHHON
CIIOCOOHOCTH aJbACTUIOB U KETOHOB. BnusHue mpupoisl M CTPOSHUS paJuKaia Ha KapOOHUIIBHYIO
AKTUBHOCTD.

27. O0uue mpeacTaBlIeHUS O MEXaHHW3ME HYKJICO(DUIBHOTO MPUCOECTUHEHHUS MO KapOOHUIBHOW Tpyrre
aJIbJIETU/I0B U KETOHOB Ha NPUMEPE PEAKIIUU B3aUMOACHCTBUS

C IIHAaHOBOJOPOM.

28. Peaknus HyKIeoDHIBHOTO 3aMENIEHMS Yy Sp>— THOPHMAM30BAHHOTOATOMA YIJIEPOAa HAa HpUMEpe
KapOOHOBBIX KHUCIOT. OOpazoBaHWE TalOre€HAHTUAPUIIOB,AHTHAPUAOB KapOOHOBBIX KHCIIOT,CIOMKHBIX
3¢upoB.

29. JIByXOCHOBHBIE HEHACBIIIEHHbIE KHCIOTHl — (pymMapoBasi kucioTa. [IpeBpaienne sHTapHOM KUCIOTHI B
(bymapoByro Kak IpuMep OMOIOrMYECKON peakluy JeTupUpOBaHHUs.

30./IByxOoCHOBHbIE TpejeibHble KapOOHOBbIE KHUCIOTBI:IABENEBasi KHCIOTA, SHTApHAas KHUCIIOTA,
MajioHoBas kuciota. Ux 6uopoib.

31.01HOOCHOBHBIE THIPOKCHUKHUCIOTHI: MOJIOYHAsl U TUAPOKCUMACISHbIE. Peakunyu >IMMUHUPOBAHUS 0,
B,y-TUIAPOKCUKHUCIIOT.

32.Kerokucnorsl. IlupoBHHOrpagHas KHCIOTa, AalEeTOYKCyCHas KHUCIOTAa, IABEJIEBOYKCYCHas, O.-
OKCOTJIyTapoBas KHCJIOTA. Kero-eHonpHass ~ Tayromepus. MeTtabonuueckue peakuuu
NeKapOOKCUIMPOBAHUSAKETOHOKHUCIIOT.

33.I'erepodyHKIIMOHATBFHBIE TPOU3BOIAHBIE OCH30JIBHOTO psifa Ha MPUMEpPE CaTUIUIOBON KHCIOTHI
(JIekapCTBEHHBIE CPEJICTBA).

34.T'eTeponukianyeckue coenuHeHus. lIaTuuneHHble TeTepoluKIbl ¢ OJHUM TrerepoaToMmoM. I[luppod,
uHoi. [IoHATHE O CTPOCHUHU TETPANUPPOIIBHBI COEAMHEHHUH (TOPUH, TEM).

35.1lecTuunenHble apoMaTUYECKHE T€TEPOLIUKIIBI C OJTHUM reTepoaroMoM. [IupuauH, npousBoaHbIe
NUPHJIMHA.

36. XWHONMH U  TPOU3BOJHBIE 8-  TUAPOKCUXMHOJIMHA  (aHTHOAKTepUalbHBIE  CpPEICTBA
KOMILJIEKCO00pa3yIoero 1eicTBus).

37.I'eTeponMKIIbI C HECKOJIBKMMH TerepoaTomamu. Ilmpazon, mmumpason, nupuMuanH. TayTomepus Ha
IpuMepe UMHIa30a.

38.I1ypuH u ero npou3BoaHbIE. [ MAPOKCUIIYpUHBI HA IPUMEPE MOYEBOU KUCIIOTHI.

39.VrneBonsl. Knaccudukanus monocaxapuaos Crepeoxumus B nmpoekiusax dumepa. [mokonupaHoss! U
rroKo(ypaHo3ssl, o- U B-anoMepsl. Dopmysisl Xeyopcea.

40. CTpoeHue NeHTo3 Ha IpuMepe pUOO03bl U J1€30KCUPUOO3BI.



41.Crpoenue rekco3 (TJII0K03a, rajJakTo3a, ppykrosa).

42. Peakuuu MmoHocaxapuioB. [TomydeHue rinmko3ugoB. OKUCIEHNE, BOCCTAHOBJICHHUE.

43.lucaxapubl: MaabTO3a, JTaKTO3a, caxapo3a. CTpOCHHE U BOCCTAHOBUTENbHASI CIIOCOOHOCTH. ['mmponu3
JIcaxapuioB.

44 Tlonucaxapupl:kpaxmai u rimkoren. Crpoenue. CBoicTBa.

45 Knaccudukauus W HOMEHKIATypa aMHHOKHUCIOT. IlpuponHbie aMUHOKHCIOTBHL. 3aMEHUMBbIE U
HE3aMEHUMbIC AMUHOKHUCIIOTHI.

46. KucinoTHO-OCHOBHBIE CBOMCTBA, aM(POTEPHOCTh aMHUHOKHCIOT. M303nekTpudeckas Touka. CBOMCTBa
AMUHOKUCIIOT: 110 aMHHOTPYTITE, KapOOKCHITY, OTHOIIICHHE aMUHOKHUCIIOT K HATPEBAHHUIO.

47.buonoruyecku BaXKHbIE pPEAKIHH (- AaMHHOKHUCIOT ([I€3aMUHUPOBAHUS, T'HAPOKCHIMPOBAHUSA,
JEeKapOOKCHUITPOBAHUS ).

48.Ilentuapl u 6enku. [lepBuunas cTpykTypa 6enkoB. ['maponn3 6eIKOB U MeNTHIOB.

49.1lypuHOBBIC U MUPUMUIMHOBBIE OCHOBAHUS. APOMAaTUYHOCTb. JIaKTUM—JIaKTaMHasi TAyTOMEpPHUS.
50.Hykneo3ubl 1 HyKIEOTU B! | TMKo3u1HAs CBA3b. [ MapOIn3 HYKIC031U10B.

51.CtpoeHue MOHOHYKJICOTHAOB, 00pa3yIOIINX HYKIEHHOBBIE KUCIOTHL [ MaApOIIN3 HYKIEOTHIOB.
52.Ilepuunas crpykrypa JJHK u PHK. Hykneoruansiii coctas [JHK u PHK.

53.Bropuunas crpykrypa JJHK. Ponb Bogopoaubix csazeil. buonornyeckas ¢pynkmus JJHK.

54.Ctpoenue AM®, AJI®, AT®. buonorunyeckas pojib ATO.

55.He#tpansnsie munuasl. [Ipupoausie BXK, Bxogsamue B ux cocras.

56.@ochonunuasl. KedaauHsl U TEMUTHHBI - CTPYKTYPHBIE KOMIIOHEHTHI KJIIETOUYHBIX MEMOpaH.
57.Crepouasl. Ctepunsl. XonectepuH. buonoruueckas poib.

58.Kemynble KUCAOTHL. X0JeBask KUCI0Ta. buonoruyeckas posb.

7.4 MeToanueckue MaTepHAaJibl, ONpeAesilOIMe NPOoUeAypPbl OLEHUBAHUSI 3HAHWI, YMEHHWIi,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMUpoOBaHUS KOMIIETEHIIUIA

OuenuBanue chopMUPOBAHHOCTH KOMIIETEHIIUI OCYILIECTBIISETCS Ha K3aMEeHE B X0JIe TPOMEKYTOUHOM
aTTecTanuu. B SK3aMeHAIMOHHBIA OWJIET BKJIIOYAIOTCA TPU TEOPETUUECKHX BOMPOCAa W 3aJaHue s
MPOBEPKU YMEHHUS OOYYarOIIUMHUCA MPUMEHSATh TEOPETUYECKHE 3HAHUSA JJIS PEIICHUs MPAKTUYECKUX U
npo(hecCHOHATLHO OPUEHTUPOBAHHBIX 33]1a4.

Kaxxaplii  9K3aMEHAIlMOHHBIM BOMPOC M 33aJaHUE OIIGHWBAETCA MO MNATUOAIIBHOM  IIKale.
DK3aMeHAIMOHHBIC OUJIETHI YTBEPIKIAIOTCS HA 3acelaHiH Kadeapsl.

[TopsinoK BBICTABIICHHSI OLIEHOK 32 IK3aMEH.

Ornenka 3a sk3ameH (D) onpenensieTcs Kak cpeaHeapudMeTnieckoe CyMMbI OTBETOB Ha BCE BOIPOCHI U
3a/laHusl, yKa3aHHbIE B 9K3aMEHAIIMOHHOM OUIIETE, C TOMOIIbIO ()OPMYIIBI:

Bl+ 824+ B3+ [ip
2 s
rne B1, B2, B3 ouenka aa 1, 2, 3 sonpoc Gunera;

]I|‘r OUEHED 34 lJ]'IH.H THYeCKOE TaaHHe.

Hrorosas owenka no  guconannise  (H)  secrapnsercs © o ydetrom  pedTHHIOBOTO
Oana, NTYYeHHOre NpH OCBOSHAT JHCUHIUTHHEL
I+ P
H= .

[ae P — pefiTuHronsii Gann no JUCHHILTHHE;
D — DUEHKA 18 JKIAMEH.

HroroBas omneHka o AUCLHUILINHE (I/I) OIPEACIICTCA B COOTBETCTBUU C IMPaBUIIAMH MATCMATHYCECKOI'O

OKpYTJIEHUS, MepecyeT B OLEHKY MO S5-0a/sIbHOM IIKaue OCYLIECTBISIETCS B COOTBETCTBUU CO ULIKAION
nepecyera 0aIoB MO AUCHUILIMHE MPU MPOMEKYTOYHOM aTTecTaluu B (hopMe IK3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTIeYeHH e TUCIHIIIMHBI

8.1. OcHoBHas JuTepaTypa:

[TeuatHbie U3gaHUs DJIEKTPOHHBIE U3AAHUS

1. Opranuueckas Xumust [DNEeKTPOHHBINA pecypc]: yueOHHUK /
H. A. TrwoxkaBkuna [u ap. | ; mox pen. H. A. TrokaBkuHOM. -




M. : 'DOTAP-Menua, 2015. - 640 c.: un. — Pexxum nocrymna:
IO MOAMKCKE

http://www.studmedlib.ru/ru/book/ISBN9785970432921.html
2. Umame Y.b. OcHOBBI  OpraHMYECKOH  XHUMHH.
[DnexTponnsiit pecypc]: - M.: KonocC, 2011. - 464c.: ni.-
(YaeOHuku u y4de0. mocoOusi A CTYIEHTOB BBICHI. y4eO.

3aBeneHui). —  PexxuM  gocTyma: 1o MOAINMCKE
http://www.studentlibrary.ru/book/ISBN9785953207447.html

8.2. lonosiHuTEIbHAS JIUTEPATYpA:

IleuatHrlie u3gaHus SHGKTpOHHbIC u3aaHus

1. buoopranuueckas xumus : pykK. K npakt. | 1. I'apmun, A.JI. OpranndyeckasxumusiB pHUCYHKax,
sarsaTUAM [Teker] : yue6. mocobue / mox pea. | tabmunax, cxemax : yaeoHoe rmocobue / A.Il.. apmmn. -
npod. H. A. TrookaBkunoit. - M. : IDOTAP- | CII6.: XUMU3JAT, 2006. - 184 c.: un. — Pexum
Menua, 2009. - 168 c. (589 3k3.) JOCTYTIA: 110 TIOJIIKICKE

2. bparuesa, . A. buoopranndeckas xumus | http://www.studentlibrary.ru/book/ISBN5938081181.html
[Tekcr] : yue6. mocobue / U.A. Bparuesa,
B.M. TonuapoB. - Craspononas : W3a-Bo
C1I'MA, 2004. - 196 c. (6 3Kk3)

3. TpaBenp, B. @®. Opranundeckas XuMHs
[Tekct] : yueb. ansg By3oB B 2-x T. / B. @.
Tpasens. - M. : UKI] "Akagemkuura", 2004. -
T.1.-727 c. (1 3x3)

3. TpaBenp, B. ®. Opranuyeckas XuUMHUS
[Tekcr] : yueO.nns By30B B 2-x T. / B. @.
Tpasens. - M. : UKI] "Akagemkuura", 2004. -
T.2.-582c. (1 9k3.

4. Trwoxakuna, H. A. buooprannyeckas
xumus [Teker] : yue6. / H. A. TrokaBkuna, 1O.
N. baykos, C. D. 3ypabsa. - M : [DOTAP-
Menua, 2014. - 416 c. (5 9k3.)

9. Ilepeyenr pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «HWHTepHeT»
HEe00XO0IUMBIX JIJI51 0CBOEHUS TUCHHUILTHHBIL,IBC

1. [Topran «Ob6pazoBanue» [DNeKTpOHHBIN pecypc]. — Pexum gocryna: http://www.humanities.edu.ru.
2. ®enepanbHbliil noptan «Poccuiickoe o0pa3oBaHue» [DneKTpoHHBIN pecype]. — Pexxum nocryma:
http://www.edu.ru.

3. ®enepanbHoe xpanunuine «EnnHas kouteKuus UG poBbIX 00pa30BaTEIbHBIX PECYPCOBY
[DnexTponHbIi pecypc]. — Pexxum noctyma: http://school-collection.edu.ru u ap.

4. http://filam.ru/view_cat.php?cat=11 — caiit mo KCE

5. Caiit HayuHO-TIonyIsipHOTO >kypHaia no KCE [OnekTpoHnHslif pecypc]. — Pexum nocryna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xxypran «Nature» [ DaeKTpoHHBIH pecypc]. — Pexum goctyma: www.nature.com/ —
7. Hayuno-nonyssipHbIil )xypHan «Hayka u )u3Hb» [ DIeKTpOHHBIN pecypc]. — Pexxum nocryma:
nauka.relis.ru/rubriki.ntm —

8. MnTepHet-pecypc «Ycnexu @uznueckux Hayk» [Dnexrponnsiii pecypc]. — Pexxum nocrymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru 95C «YHuBepcurerckas OMOIMOTEKA OHIIANH
10.www.e.lanbook.com 3BC U3natenscrBa «JIAHDb

10. JIneH3uoHHOE ¥ CBOOOHO PacIpoOCTPaHsAeMoe IPOrPaMMHOe obecriedeHue



http://www.studmedlib.ru/ru/book/ISBN9785970432921.html
http://www.studentlibrary.ru/book/ISBN9785953207447.html
http://www.studentlibrary.ru/book/ISBN5938081181.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/

HaumenoBanue Jdorosop
CepBuC NMPOBEPKHU YHUKATBHOCTH TEKCTA Joroop Ne 149/3K ot 24.07.2023
[Tnardopma BuacokoHbepenmii \Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcurer [Ipod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
Apxwusarop 7-zip BbecruiaTHbIi
Adobe Acrobat Reader DC becruiaTHbIi
Astra Linux Common Edition Joroop Ne 199/9T ot 12.09.2023
1C: DnexrponHoe obydeHnue. KopropatuBHbIit Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnextponHoe obyuenue. Be6-xkabuner Horosop Ne 78/3T ot 06.06.2022
IPEeIoJIaBaTelisl ¥ CTYJICHTA
KoncyneranT [lmtoc Horosop Ne 318/9T ot 09.01.2023

11. Onucanue MaTepUAJbLHO-TEXHHMYECKOH 0a3bl, HeOOXOAUMON ISl OCYHIECTBJICHHUS
00pa3oBaTeJILHOIO NMPoIecca Mo JUCHUIIHHE

11.1 IlomemieHus AJ1sl IPOBe/ieHUsI Y4eOHBIX 3aHATHH

[Tomemienuss a7 mpoBeleHUs  y4EOHBIX  3aHATUH, COOTBETCTBYIOUIME  JCHCTBYIOIIUM
MIPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAaM.

11.2 Texuuyeckue cpeacTBa 00y4eHUs1

Jlist peanu3anuy IMCUUILTAHBI UCTIONB3YIOTCS CIICIYIONINE TEXHHUYECKHE CPEICTBA:

- TEXHUYECKHE CPEICTBA Nepeaun yueOHOM HHPOpMAIK — MPOESKIIMOHHAS allllapaTrypa MUPOKOro
Ha3HAUYCHHUS;

- TEXHUYECKHE CPEJCTBA KOHTPOJS 3HAHUH — KOMIIBIOTEPHBIC MPOTrPaMMbl, TPUMEHSIOIIUECS IS
MIPOBEICHUS TEKYILIETO KOHTPOJIS 3HAHUM 00y4aIOIINUXCS;
- obopynoBanue (KoMmmbproTeppl M MyJIbTUMEIUITHBIE YyCTaHOBKM; HaOopbl XHMMHUYECKOW MOCYIBI;
peakTuBbl; bropetku; DieKTpuuecKue IIUTKU, CIUPTOBKH, AEpXkaTedu s npooupok; [lotenmuomerp;
Lleutpudpyra CM-50).

[Tomerienust OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBHIO TOJAKIIOYEHHUS K CETH
WuTtepHer u oOecriedeHHEeM JOCTyla B DJIEKTPOHHYIO HHGOPMAIMOHHO-00Pa30BaTENbHYIO CpEeay
YHUBEPCUTETA.

11.3 llomenenus 1J1si CAMOCTOSTEILHON PadoThI

[TomerieHust OCHaIICHBl KOMIBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO TOAKIIOYEHHUS K CETH
HNuTtepHer u oOecredyeHHs JOCTyMa B JIIEKTPOHHYIO HWH(MOPMAIMOHHO-00pa30BaTeNbHYIO CpEeay
YHUBEPCUTETA.



Pabouas mporpamma aucuuIUIMHBL «OpraHuyecKast XuMus»

Pazpabotana:
Hort1.. kadeaps! obOmei u
OUOJIOTHYECKON XUMHUU benuk E.B.

OO6cyxeHa:

Ha 3acenanuu kadeapsl odmen n

OHOJIOTNYECKOM XMMHHU,

3aB. Kadeapoi Onboexbsn K.C.

CornacoBaHa U peKOMEH/I0BaHA K MCIIOJIb30BAaHHUIO B 00pa30BaTEIBHOM IpoIecce s 00yJaronmxcs 1o
HanpasieHuto noarotoBku 19.03.01 buorexnonorus 2024 roga nabopa 3aouHoit popmbl 00yuenus. [Inan
o106peH Yuenbim copetoM CTIMY 29 mas 2024r, npotokon NelO.

PykoBoautens OITOIT BO Yypuiioa T.M.

JlexaH ¢akyibreTa TyMaHUTApHOTO
1 MEJUKO-OMOJIOTHYECKOT0 00pa3oBaHuUs denpxo H.A.
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