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. HEJIU U 3AJAYHN JUCIIUITJIMHDBI:

IIe.m: HACTOSIEH AMCHUILIMHBI s CTYACHTOB-XMUMHUKOB — O606H.[€HI/IG MECXaHU3MOB U
SaKOHOMepHOCTeﬁ IMPOTCKaHUEC XUMHUUYCCKHUX peaKHHI;'I B OpFaHquCKOﬁ XHUMHHU Ha OCHOBEC IIPHUPOJbI
XUMHYECKOM CBS3U B OPraHUvYCCKHUX MOJICKYJIax.

B 3apaum 1aHHOTO Kypca BXOINT:

- PacCCMOTPEHHME OCHOBHBIX THIIOB MEXaHU3MOB PEaKIMUH I Pa3IMYHBIX KJIacCOB
OPraHUYECKUX COCIMHEHUN;

- 000011IeHE BOMPOCOB, CBS3aHHBIX C OLIGHKOW PEaKIMOHHON CIIOCOOHOCTU
pPa3IMYHBIX OPraHMYECKUX COEIMHEHUN Ha OCHOBE JJIEKTPOHHBIX 3(PQPEKTOB, KUCIOTHOCTU U
OCHOBHOCTH OPTaHWYECKUX MOJCKYJ, KIacCH(PUKAIUU OPTaHUMUECKUX PEAKIIMiA, TUIIOB PEarcHTOB,
YCJIOBU MPOBEACHUS PEAKIUIA;

- noJiydeHue (QPyHIAMCHTAIBHBIX MPEACTABICHUH O BO3MOXKHOCTH KOJIHYECTBECHHOU
OLICHKA PEAaKIMOHHOH CIOCOOHOCTH OpPTraHWYeCKWX COEAMHEHHWH, O pEruo- U CTepeo-
HaIIPaBJIECHHOCTH MPOTEKAHUSI PEAKIIH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII.

2.1. YyeOnas nucuuiuimHa «TeopeTndeckue OCHOBBI OPraHMYEeCKOW XHMHU» OTHOCUTCS K
BapHATHBHOW YaCTH MIPOTpaMMBbI, ((OPMHUPYEMON yJaCTHHKAMHU 00Pa30BaTEIbHBIX OTHOIICHUH.
2.2. 1ng u3y4eHus TaHHOW y4eOHOU AUCHMILTUHBI HEOOXOUMbI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMbIe MPEAIIECTBYIOUUMHU JUCITUTITHHAMU |

Ne /it Kox qucnunnunel HanmMeHoBaHMe npeecTByrONMX TUCIUAILIINH
1. b51.0.19 Oprannyeckasi XUMHs
2. 51.0.20 Opraanydeckasi XUMUsI TPOU3BOIHBIX YIII€BOJIOPOJIOB
3. b1.0.23 duznueckas XUMHS U TEPMOJUHAMUKA
4. b1.0.25 BBICOKOMOJIEKYIIIPHBIE COCTUHEHUS
5. 51.0.30 CtpoeHne BeniecTBa
6. b1.B.04 dusnyeckre METOIBI UCCIIET0OBAHUS
7. b1.B.JZIB.04.01 XUMUS 3JIEMEHTOPTaHUYECKUX COCIUHECHHI

2.3. Ilepedenp MOCIEAYIONINX YIEOHBIX TUCIUILIHMH, JJIS1 KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHUS M HaBbIKH, (hOpMUpyeMble JaHHON y4eOHON AUCIUIITMHOMN:

[Tony4yeHHble 3HaHUS, yMEHUS M HAaBBIKK HEOOXOAUMBI ITpH JasibHelmeit padote B cdepax
npodeccuoHaNbHOM NeSTENIbHOCTH: 3/IpaBOOXPAaHEHUE — CHHTE3 HOBBIX OPraHUYECKUX BELIECTB,
KOHTPOJIb KaueCTBA JIEKAPCTBEHHBIX IIPENAapaTOB, N3YYEHHUE COCTABA U CBOMCTB BELLIECTB B
MPUPOIHOM OpraHndeckoM chipbe. [Ipu mpoaomkeHnn oOydeHus: B aCUpPaHTYpe.

1. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA IUCHUIIJIMHBI
[Tpouecc ocBoeHMs TUCUUIUIMHBI HapaBiieH Ha (GOpMUPOBaHHE KOMIIETEHIIUH (3JIEMEHTOB

crnenyromux komnereHnuii) B coorserctBuu ¢ ®I'OC BO u OIT BO no nanHOMY HanpapieHHIO
04.04.01 «Xumusy»:

IlepeyeHb MJIaHMPyeMbIX pe3yJIbTATOB 00yUeHHsl 0 TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHUS] KOMIIeTeHIUH



KoMmnerennus

HNuaukaTopsl
KOMIIeTeHIINH

Pe3yabTarhl 00yyeHus

[1K-3. Crrocoben

IUTaHUPOBATh padoTy U
BBIOMPATH aJICKBaTHBIC

METO/Ibl PEIICHUS
Hay4HO-

HCCIICA0BATEIIHLCKUX
3a/1a4 B BEHIOpaHHOU

[1K-3.2. Beibupaer
IKCIIEPUMEHTAIILHBIC U
pacueTHo-
TEOPETUIECCKHE METO/IbI
MOCTaBJICHHOMW 3a]1auu
MCXOJIS1 U3 UMEIOIIIXCS
MaTepHAIbHBIX U

3HaeT: OCHOBBI MEXaHU3MOB
OpraHUYEeCKHUX PEaKLUN pa3IudHbIX
KJIACCOB OPraHUYECKUX COCIUHEHUN U
0COOEHHOCTH UX XMMHUYECKHX CBOMCTB B
3aBUCUMOCTH OT CIIELU(PUUHOCTH UX
AJIEKTPOHHOI'O U IIPOCTPAHCTBEHHOTO
CTPOEHHUS U IPUPOJBI BXOAAUX B UX

001aCTH XMMHH,
XUMHYSCKOM
TEXHOJIOTHH U
CMEXXHBIX C XUMHUEHN
HayKax

BPEMEHHBIX PECYPCOB

COCTaB 3aMEIIAIOIINX TPYIIIL.
YMeeT: aHATM3UPOBATh HAYIHYIO
JTUTEPaTypy C IEIbI0 BBIOOpa
HaIpaBJICHUs UCCIICIOBAHUS 10
npeyIaraeMoi Hay9HBIM PYKOBOTUTEIIEM
TEME U CAMOCTOSITEIILHO COCTABIISATh
TUTaH UCCIICIOBAHUS.
Buiameer:coBpeMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH,
MIPUMEHSIEMBIMHU ITPU 00pabOTKe
PE3yJIbTaTOB HAYYHBIX SKCIICPUMEHTOB U
cbope, 00paboTKe, XpaHEHUHU U TIepeaaun
uH(OpPMAIIUY TIPU TTPOBEICHHUH
CaMOCTOSITEIIbHBIX HAYYHBIX
HCCIIEAOBAHUMN.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TUCHMIUIMHBI COCTaBIsIeT 43aueTHbIX eAnHuL, 144 yaca,
PopMa NPOMEKYTOUHON aTTECTALMN: K3aMEH

4.1 Conepmaﬂne AUCHUILIMHBI, CTPYKTYPUPOBAHHOEC 10 TEeMaM, ¢ YKa3aHHUEM BHU/IAO0B
y‘l@ﬁHbIX 3aHSATHI M OTBEIEHHOI0 HA HUX KOJHYECTBA aKAJIeMHUYECKHX YaCOB

g Buze! yaueOHOI paboTHI, BKIIFOYAs
§ CaMOCTOSITENbHYIO paboTy
e o0ydJaromuxcs 1 TPyJOEMKOCTh
- § = (B gacax) o
[}
o S g % KourtakTHas pabota OPMBI TCKYIIErO .
& 2 g = KOHTPOJIS YCTIEBAEMOCTH;
Ne 3 = 54 [pernoaaBarens ¢ s .
Pasnen nucumnIMHBL/ TEMBI = ° o 2 z Dopma NpoMeKyTOUHOM
/1 s [ TS o0yJaromuMucs 2
@] g = ; S = = 3 s aTTeCTaluu
= g8 5 5% 3 g ESRS (no cemecmpam)
=] 5| BEE| zg| &®
g 5| E53| zE| z
= = = g 2] o S
= SE° | @
XHWMHYECKHUE CBS3H B .
1 2 2 2 2 YCTHBIA OIIPOC
OpPraHUYCCKUX MOJICKYJIaX
Knaccudukamms
2 | XUMHYECKUX peaklui u 2 4 4 2 2 YCTHBIA OIIPOC
peareHToB
KucnoTHbIe 1 OCHOBHBIE
3 | cBOiiCTBa OpraHUIECKIX 2 4 6 2 2 YCTHBINA OTIIPOC
COEIMHEHUN
KomnnuecTBenHasa orneHka
4 | peakIIMOHHOM 2 6 6 2 4 YCTHBIH OIIpOC
CIIOCOOHOCTH




Bups! yaeOHOI paOoTHL, BKIIIOYAs
8 5 g CaMOCTOATEIIbHYIO paboTy DOpPMBI TEKYILETO
Ne E. § 588 00y4arOIMXCs ¥ TPYAOEMKOCTD KOHTpOJIs yCTICBAEMOCTH;
o Pasnen MCHUILTHHBY TEMBI g > = E § (B vacax) ®opma IPOMEKYTOUHON
8 § = = S( KonrakTHas pabora 5 % g arTecTaluu
m g = NpenoaaBaTes ¢ % oE N (no cemecmpam)
00y4arOIUMHUCS O 3 F
OpraHu4€CKUux
COEMHEHHI
MexaHu3Mbl
TETCPOIIUTHUYCCKUX o
5 pom 2 6 2 4 YCTHBIN OIIPOC
pC€aKkuuu B
A (paTUIecKoOM psIy
MexaHu3Mbl
TETCPOIIUTHUYCCKUX o
6 poal 2 8 2 4 YCTHBIHN OIpoC
PCaKlu B
apOMAaTUYECKOM Py
MexaHu3MBbI N
7 .| 2 2 2 4 YCTHBIH OIpoC
TOMOJIMTUYCCKUX PCAKIIUU
MexaHU3MBbI N
8 . 2 2 2 7 YCTHBIH OIpOC
COTJIaCOBAHHBIX PCAKINUN
[TpomexxyTouHas
p yr 2 3 9K3aMEeH
arTTecranuua
HToro yacon 144 36 36 17 29 26
4.2 Ilnan BHeay}lI/ITOPHOﬁ CaMOCTOSATEJILHOM paGOTbI Oﬁy‘lalOIlH/lXCﬂ o JuCIMIlJINHE
CamocrosTenbHas paboTa 00y4JaromuXCs Yu4ebHo-
METOJINYECKOE
Bun 3arpatei| OueHouHOE A
Cemectp| HasBanue pasnena, TeMbl . Cpoku obecrieueHne
CaMOCTOSTEIEHON BpEMEHH|  CPEJICTBO .
BEITIOTHEHUS CaMOCTOSITENILHOM
paboTh (uac.)
paboTHI
XHUMHYECKHE CBSI3U B MOATOTOBKA K CobecenoBanue,|CM. CITUCOK JIUT-
OpPTaHUYECKHAX MOJIEKyJaX  |yCTHOMY OIPOCY Kontp.pad. |pbr Ne3
Knaccuukarus XUMHIECKIX [CM. BOIIPOCHI JTOTL. METOTAY.
PeaxImii ¥ pearcHToB, TEKYIIETO KOHTPOJIS 10 ykazauus (UCD)
KucnoTHbIC 1 OCHOBHEIC
CBOMCTBA OPraHIMYECKUX
COEIMHEHUH.
MTOJITOTOBKA K CobecenoBanne,| CM. CIIFICOK JIUT-
KonunuecTBeHnHas oneHka
N YCTHOMY OIPOCY Kontp.pabd puI Ne3
peaKIMOHHON CIIOCOOHOCTH 4
. |cM. BOmIpOCHI
OpPraHUYeCKUX COCTUHECHUI
TEKYIIEr0 KOHTPOJIS
MexaHu3MBbI MOJArOTOBKA K CobecenoBanue, | Meroguy.
TFeTEePOJUTUYECKUX PEAKLUM |yCTHOMY OIpoCcy KonTp.pab |ykazaHwus,
B alM(paTHIECKOM PSIY, CM. BOIIPOCHI 8 CM. CITUCOK JIUT-
MexaHu3mbl TEKYLIEro KOHTPOJIS pe1 Nel,2.3
TeTEPOIUTUYCCKUX PEAKIIUN
B apOMATHYECKOM PSIy
MexaHU3MBI MOJITOTOBKA K Metonny.
TOMOJIUTAYECCKHUX PEAKIHA, |yCTHOMY OTIPOCY 7 YKa3aHWUs,
MexaHHU3MBI COTJIACOBAHHBIX (CM. BOIPOCHI CobecenoBanne,| CM. CIIHCOK JIUT-
peaxiui TEKYLIEro KOHTPOJLAL Konrp.pabd pbt Nel 2.3
OO0m1ast TpPyA0EMKOCTh CAMOCTOSITEIBHOM PabOTHI MO JUCIUTUINHE 29
(1ac)
BrogsxeT BpeMeHH caMOCTOATEIbHOM padoThl, NPeAyCMOTPEHHBI 29
Y4eOHbIM IVIAHOM [IJIs1 JAHHOM JMCUHUIIMHBI (4ac)

4.3. Conep:xanue pa3iejioB M TeM IUCHUNINHBI




TpynoeMKkocTb
JUCITUTUTAHBI (3.€.)

HanmenoBanue
OCHOBHBIX Pa3/IeIoB
(Momymeit)

1.1. Beenenue

Henu u 3amaun kypca. XapakTepuCcTUKa yUeOHHUKOB U MOCOOUHN K JaHHOMY
CIIELIKYpCY.

1.2. XuMu4yeckue CBA3M B OPraHUYeCcKHX MOJIEKYJIax

Turbl XUMHUYECKUX CBS3€U B OpraHUYecKux Mosekynax. [Ipupona xumuueckon
CBA3U. XapaKTEepPUCTHKAa KOBAJEHTHBIX CBs3ed. MeTon BallEHTHBIX CXEM
(;lokanmu3oBaHHBIX —map). MeToJq  MOJEKYJSIpHBIX — opOuTalei. Meron
BO3MYIIIEHHBIX MOJIEKYJISIPHBIX OpOUTaneil U METOJ MOJEKYJSPHBIX opOuTaseit
Xrwokkens. B3aumMHOe BIMSHUE aTOMOB B OpPraHMYECKUX COEIMHEHUSX.
[TonsprocTh M moJsApU3yeMOCTh cBsi3ed. MHayknmoHHbIN 3¢ dekT. Dddekt
CONpsDKEHMs. BimsiHue CTpyKTYypHBIX (DaKTOpOB Ha TMposBicHHE d(deKTa
comnpsikeHus. DPGHEKT CBEPXCOMPSIKEHUS.

1.3. Knaccnpuxanmusa XUMHYECKHX peaKlMil 1 peareHToB

Knaccudukanus xuMu4eckux peakiuii u Tumbel peareHToB. [IpeacTaBieHue o
MEXaHU3Me OpPraHMYeCKHX peakluil U METoJax €ro Mo3HaHus. XapakTepUCTUKA
MEXaHH3Ma JJIEMEHTapHbIX peakiuil. OCOOEHHOCTH MEePEeXOJHOTO COCTOSHHUS
(akTuBUpOBaHHOTO KOMIUIekca). [loctymat Xommonma. Kiaccudukamus
peakuuii 1Mo TUINy pa3pblBa KOBAJICHTHOM CBA3M W IO THUILy pearcHTa.
Hyxkneodunpable, 3mekTpouiibHbIe W paguKkambHbie peareHThl. CrocoObl MX
reHepupoBaHus M uX crpoenue. KapOkaTuoHsl, KapOaHHOHBI, CBOOOJHBIC
panuKanbl, WOH-paaukanbl. JKecTkme M MsiITKHe peareHThl. AMOWICHTHBIC
pEeareHTBhl.

1.4.KucoTHbBIE M OCHOBHbBIE CBOIICTBA OPraHMYeCKHUX COeJUHEHHUIT
XapakTepUCTUKAa KHUCIOTHOCTH U OCHOBHOCTH OpraHMYECKHUX COEIUHEHUI.
Kucnornocte u ocHoBHOcTh 10 bpencreny u Jlptoncy. OCHOBHOCTH H
HyKJIeo(puabHOCTh. KHCIOTHOCTE OpraHmyeckux coeAuHeHud, BemuunHa pKa.
OcHoBHbIE  (DaKTOPBI, BIMSIONIME HA KUCIOTHOCTh. KHCIOTHOCTH HEKOTOPBIX
KJIACCOB ~ OPTaHWYECKUX COCAUHEHMI: HE3aMEIUEHHbIE M  3aMEIICHHBIC
anudaruyeckue KHUCIOThI, CIUPTHI U (DEHOJIbI, APOMATUYECKUE KHUCIOTHI.
IIposiBnenue N-H, S-H u C-H — kucnoTHoCcTH B OpraHMYeCKUX COCAMHEHUSX.
OCHOBHOCTh OpraHnyeckux coenuHeHui. CrocoObl BBIpaXKEHHUS OCHOBHOCTH,
pKb. Anudarnyeckue u apomaruyeckue ocHoBaHUS. OCHOBHbBIE (HaKTOPHI
BIIUSIOIIUE HA UX OCHOBHOCTH. ['eTeponukinnueckue ocHoBaHus. ConpsbKeHHbIE
KHMCJIOTBI 1 OCHOBAHHS.

[Mpunnun >xkecTkux W MITKuX KucioT u ocHoBanmit (KMKO). Meton
MoJIeKYJsIpHBIX opOuTaneit u mpunnun XKXKMKO. 3aBUCHMOCTh KHUCIOTHOCTH H
OCHOBHOCTHU OT cpejipl. Ponb pacTBopuTeneit u ux kinaccuduxaius. 3menenue
XapakTepa peakliiii B 3aBUCUMOCTH OT CPEbl.

1.5. KoiuyecTBeHHasi OLlEHKA PEAKIMOHHON CIOCOOHOCTH OPraHUYeCKHX
coeIMHEeHU

DOneMeHThl KOPPEISLUOHHOIO aHajn3a B OpraHHYeckod xumuu. DaxTopsl,
ONPEACIAIONIME PABHOBECUE M CKOPOCTh peakuuu. [IpuHumn JmHenHocTH
cBoOOAHBIX dHepruil. YpaBHeHue [‘ammera. KoHcTaHThl 3amecTuTenei.
[IpyHiMn  nonwiIMHEHHOCTH.  BO3MOXHOCTH ~ KOJMYECTBEHHOIO  ydeTa
WHIYKIIMOHHOTO, ME30MEPHOTO M CTepUUYeCKOro d()QPEKTOB 3aMECTHUTENCH.
Momudukanuu  ypaBHeHuss  ['ammera.  MHOXECTBEHHOCTh  KOHCTAHT
3amecTtuTenen. Vcrnonb30BaHWe KOPPEIALMOHHBIX YPAaBHEHUM I W3Y4EHUS
MEXaHU3MOB PEaKLUil.

1.6. MexaHU3MBbI reTEePOJUTHYECCKUX PeaKkluii B aaudaTniyeckoM psaay
MexaHu3Mbl HEKOTOPBIX PpEaKLUUN OpraHU4eCKUX COEAUHEHUH. MexaHnusm
HYKJI€Oo(UIHbHOTO 3aMelnieHus B anudaTHuecKoM psay. XapakTepHCTHKa
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MexaHu3ma Sn2. BrnusHme mpupoasl cyOctpata M HyKiIeo(dwia, cTepUuecKux
(GakTOpOB, pPACTBOPHUTENS Ha CKOpOCTh O3TOH peaknuu. Crepeoxumus
3amenieHus. Mexanusm Sn1. BiusiHue paznuyHbix GakTOpOB Ha CKOPOCTh ATHX
peakuuii, crepeoxumus peaknuu. OOpa3oBaHHe KapOKaTHOHOB U UX
ctabunbHOCTh. [l00OYHBIE peakiMK MpH 3aMeleHUH 1Mo MexaHuzMaM Syl u
Sn2. YcnoBus NMperMMyIIECTBEHHOTO MPOTEKaHHUS PEakiuil M0 KOHKYPEHTHOMY
MexaHu3My. AMOUTEHTHbBIE PEareHThl B peaklMsIX HYKICO(OUILHOTO 3aMeIICHUS
IpU HACBIIICHHOM aTroMe Yyrieponaa (3apsioBbIi M OpOMUTANbHBIM KOHTPOJIb,
npuniun XKMKO npu oObsicHeHUN 00pa30BaHus MPOAYKTOB 3aMEIICHUs STUMHU
peareHTamu).

MexaHu3M peakuuid JIeKTPOPUILHOTO MPUCOSANHEHUS K alKEeHaM U aJKUHaM.
CBoiicTBa T-CHCTEM, KaK OCHOBaHMM. MexaHU3M peakiuil MpucoeauHEHUs, T -
U O- KOMIUIEKCBI M HUX CTpyKTypa. BiusHue 3amemaromux Tpynn Ha
PEruoHanpaBI€HHOCTh MIPUCOETUHEHUS (mpaBuO MapKOBHUKOBA).
Crepeoxumusi NPUCOCIMHEHUSI. Ocobennoctu NMEKTPO(YUITBHOTO
MPUCOSANHEHUS K allkuHaM. BO3MOXHOCTh HYKJICO(PHIBHOTO MPUCOSTUHEHHS K
KpaTHBIM CBA35IM M MEXaHU3M ITHX peakiuil. Peakunu anenupoBaHusl.
MexaHu3M peakiuii oTmerieHus (AnuMuHupoBanus ). Mexanusmsel E1, Ez, EicB.
Crepeoxumus peaknuii otmieruienus. [Ipasuo 3aiinesa u npasuio ['opmana.
Mexanu3m peakuuii HyKJI€O(QUIBHOTO TMPUCOCTUHEHUS U 3aMEIICHUS B
KapOOHUIIbHBIX coequHeHusX. Kero-enonbHas Tayromepus u C-H KuCIoTHOCTS.
Biusiaue 3amemaroniux rpynn Ha NepecrnpeesieHUe 3IEKTPOHHON INIOTHOCTH B
KapOOHUJIbHBIX coequHeHHsIX. OCHOBHOCTh YXOJSIIUX TPYNI B PEaAKIUIX
3aMelleHus. MexaHn3M peaknuil aiabJOJIbBHOM M KPOTOHOBOW KOHJICHCALWH,
CIOXHOA(UPHON KOHACHCALUU, KOHACHCAMU KapOOHWIBHBIX COEAMHEHUU C
OpyruMH  coenuvHeHusMu, nposeiastonumu  C-H  kuciaotHocTs.Peakuyu
aHenupoBaHus MOPOOWHCOHY..

1.7. MexaHu3MBbl reTepoOJTMTHYECCKUX PeaKIUil B AaDOMATHYECKOM Py
DJNEeKTpOHHOE  CTpoeHHe O€H30i1a, apOMaTHYHOCTh, HEApOMATHYHOCTH,
aHTHapoMaTuyHOCTh. [lpaBuio Xrokkels NPUMEHUTENBHO K YyKa3aHHBIM
CHUCTEMaM.

Heb6en3ounnbie apoMatudyeckue coeAMHEHNUs. MeTo1 MOJIeKyIspHbIX opOuTaneit
Xrokkens. MexaHu3sM 3JIeKTpo(UIBHOTO 3aMmellleHus. BBeneHue mepBoro
3amectutens. OcHOBHBIE (DaKTOPBI, ONPENEISAIONINE OPUEHTALUIO 3aMEIICHMS B
IIPOMU3BOJHBIX apOMAaTHYECKUX COeqUHEHMH. PaccmoTpeHnme MexaHu3Ma
OpUEHTAIlMM B 3aBHCHUMOCTH OT 3JEKTPOHHOW CTPYKTYpbl apOMaTH4eCcKOM
CUCTEMBl B CTAallMOHAPHOM M TIEPEXOJHOM COCTOSHHMAX. JlokazaTenbcTBa
3aBHUCHUMOCTH CKOPOCTH 3JEKTPO(UIBLHOTO 3aMEIIeHUs OT CTa0WIBHOCTH T -
KOMILJIEKCA.

HkyneodunbHoe 3amelnieHue B apoOMaTHYECKUX COEAMHEHUAX. MexaHu3m
MPUCOETUHEHUSA-IIUMUHUPOBAHUS (KOMILIEKCHI Meiizenreiimepa) u
NMMMHUHUPOBAHMS — MPUCOEANMHEHHsI. BiusHue 3aMemaronux rpymnm, Ipuposl
apOMAaTHYECKOT0 COCIMHEHHSI U HYKJIEO(UIBHOTO peareHra.
I'eteporukimueckne coequHeHus. OCOOCHHOCTH peakIuil 3IEKTPOOUILHOTO
3aMelIeHHs B MATUWIEHHBIX reTepouukiax. Opuenranus 3amenieHus. Peakuun
HYKJI€OQUIBHOTO ¥ AJNEKTPOGMIBHOTO  3aMEIleHUss B  MIECTHYICHHBIX
rerepounkiax. OpueHTanus peakui 3aMeIIeHus.

1.8. MexaHU3MbI TOMOJIUTHYECKHX PeaKnid

CBoOosHbBIE pagUKalbl M TOMOJUTHUYECKHEe peakuuu. OOmue crnocoOsl
MOJIy4eHUs1 CBOOOJHBIX paJuKaloB, BHUIbI ToMoyn3a. [IpU4MHBI BBICOKOM
SHEpruul CBOOOJHBIX PpAJAMKAIOB, BO3MOXXHOCTH CHIDKEHHMS SHEPrMM U
cTabunm3anuu  CBOOOJHBIX PpAJAMKAIOB: BIUSHUE 3aMENIAIONIUX TPy,




n3MeHeHne yciaoBudh u gp. llemuple peakiuu, CTepeoXuMHUs CBOOOTHBIX
panukanoB. [Ipumepsl TOMOJUTHYECKUX PEAKIMA M UX MexaHu3M. lIpusHaku
MPOTEKAaHUs pEeaKIUil N0 TOMOJMTHYECKOMY MEXaHU3My. [omoiuTrnyeckoe
3aMelleHre B alKaHaX M apOMAaTUYeCKHX COoequHEeHusax. PanukanbHOe
MIPUCOEIMHEHUE K aJIKeHaM W aJKMHaM. MexaHu3Mbl 3THUX PEaKLHil.
[leperpynmnupoBku U peakuuu (parmMeHTanuu cBOOOTHBIX pagukanoB. OK-5,
ITK-1, ITK-4).

1.9. MexaHu3MBblI COTJIACOBAHHBIX peaKkIuii

[TonsiTHE O CHHXPOHHBIX pEAKLUUAX IMPU TEPMUUYECKOM M (POTOXUMUYECKOM
Bo30OykneHun. [lepunukimmueckue peakuun. OpOUTANTBHBIN KOHTPOIb PEAKIIHH.
CBsi3b CUMMETPUU MOJIEKYJ U MOJIEKYJIApHBIX opbutaneil. [Ipasuno Byasopna-
Xodpmana. Peakuuu [OHUKIONPUCOSAMHEHUS W ITUKIOSIMMHHHUPOBAHMS.
Mexanusm peakuuu Jnibca- Anbaepa.

Dopmsbl
TEKYILEro
KOHTPOJIA

YcTHbIN onpoc

®opma
IIPOMEKYTOUYHON
aTTecTaluu

DK3aMeH

4.3.1. IlepeyeHb NMpaKTHYeCKHX U JJAOOPATOPHBIX padoT

TpynoemMkocTh .
Ne paspena u (aac.) E 3 E %
Ne /it HHCLTI?S;IHHM HanmenoBanune 1abopaTopHBIX paboT W3 Hix % % % E
(Momyrst) E;cegg npakTHueckas | & &) ‘g §
IoATOTOBKa
1 1 XVMUYECKHUE CBSI3U B OPraHUUECKUX 2 11K-6
MOJIEKYJIax
2 2 Knaccuukanus XuMU4ecKnux peakiui u 4 =
peareHToB =
3 3 KucnorHsle 1 OCHOBHBIE CBOICTBA 6 §
OpPTraHUYeCKUX COeTMHEHHUN =
4 4 KonnyecTBeHHast OIIEHKA PeaKLIMOHHOM 6 3
CIIOCOOHOCTH OPTaHMYECKUX COCTMHEHHN g
5 5 MexaHU3MBbl TeTEPOIMTUUECKUX PEAKIIUN 6 3
B anu(paTHIECKOM PALY =
6 5 MexaHU3MBbI TeTEPOIMTHUECKUX PEAKIIUN 8 E
B apOMATHYECKOM PSITY
7 7 MexaHn3Mbl TOMOJUTHYECKUX PEAKIIUN 2
8 8 MexaHu3MBbI COTJIACOBAHHBIX PEAKINI 2

4.3.2. IlepeyeHb TeM (BOIPOCOB), BBIHOCHMbBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe
CaMOCTOSITE/IbHOI Pa0doThI CTYIeHTOB

IJTT;') . Tema 3amanne Tgﬁr;i};z;? NIK

1 XHUMHUYECKUE CBSI3U B MOATOTOBKA K YCTHOMY
OPTraHMYECKUX MOJIEKYJax OIPOCY CM. BOIPOCHI K-3 [K-3.2
Knaccudukanus TEKYIIEro KOHTPOJIA.
XUMHYECKUX PEaKIui U




peareHToB, KucnoTHeie u
OCHOBHBIC CBOMCTBA
OPTraHWYECKUX COCTMHCHHIM.

2 KonnuecTBeHHas oneHKa MOATOTOBKA K YCTHOMY
PEaKIIMOHHON CIIOCOOHOCTH | OIIPOCY CM. BOIIPOCHI I1K-3 I1K-3.2
OpPTaHMYECKUX COCAMHCHHH | TEKYIIEro KOHTPOJI.

3 MexaHu3MBbI MOJTOTOBKA K YCTHOMY
TFETEPOTUTUYECKUX PEAKIIUN | OIIPOCY CM. BOMPOCHI
B aTu(haTUIECKOM Py, TEKYIIEro KOHTPOJIA. K-3 TK-3.2
MexaHu3MbI '
TFeTEPOTUTHICCKUX PEaKIUi
B APOMATHYECKOM PSIy

4 MexaHu3MBbI MOJTOTOBKA K YCTHOMY
TOMOJIMTUYECKUX PEAKIUNA, | OMPOCY CM. BOIPOCHI K-3 K-3.2
MexaHU3MBbI TEKYIIETr0 KOHTPOJIS.
COTJIACOBAHHBIX PEAKIMI

4.4. MeToauuecKkue YKa3aHUs 110 Opraum3anuu CaMOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CamocrosrenbHas paboTa CTYyJEHTOB BceX (OPM M BHIOB OOYyUEHHs SBISETCS OJHUM U3
00s3aTeNbHBIX  BHUJOB  00pa30BaTEIbHOW  JEATENIBHOCTH, OOECIEeUMBAIOUIEH  peanu3aluio
TpeboBanuit PenepanbHbBIX T'OCYAAPCTBEHHBIX CTaHAAPTOB BBICIIETO IMPO(ECCHOHAIBHOTO
obpaszoBanusi. CoriacHO TpeOOBaHUAM HOPMATUBHBIX JIOKYMEHTOB CaMOCTOSITEIbHAs padora
CTYACHTOB SBJISETCS 00s3aTeNbHBIM KOMIIOHEHTOM 00pa3oBaTelbHOIO Mpolecca, Tak Kak OHa
o0ecrieynBaeT 3aKperyICHUE MOJIy4aeMbIX Ha JICKIMOHHBIX 3aHATUSAX 3HAHUH IyTeM NpuoOpeTeHus
HaBBIKOB OCMBICIICHHS] U PACHIMPEHUS MX COJEP>KaHMsI, HABBIKOB PEIICHUS aKTyaJbHBIX MpoOiIeM
dopMupoBaHUS ~ OOIIEKYIBTYPHBIX M HPO(ECCHOHANBHBIX  KOMIIETEHIMM,  Hay4HO-
UCCIIEIOBATEIbCKON JEATENbHOCTH, MOATOTOBKM K CEMHUHapaM, J1abopaTOpHbIM paboTam, chaue
3a4eToB U SK3aMeHOB. CaMocTosTenbHasi paboTa CTYAEHTOB IpEJCTaBIseT cOOON COBOKYITHOCTb
AyJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH u pador. CamoctosTenbHas paboTa B paMKax
00pa30oBaTeNbHOTO MpoLiecca B By3€ pellaeT CleAyIOIMe 3a1auu:

— 3aKpeIuieHWe ¥ pacIIupeHue 3HAHWH, YMEHWH, IMOJyYeHHBIX CTYJCHTaMH BO BpEMs
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH, MNpEBpallleHMe WX B CTEPEOTUIBl YMCTBEHHOH U
(bU3UYECKON NeITeIbHOCTH;

— npruoOpeTeHne JOMOTHUTEIbHBIX 3HAHUH U HABBIKOB 110 TUCIMITIIMHAM Y4eOHOTO TIaHa;

— ¢dopMupoBaHre W pa3BUTHE 3HAHWA W HABBIKOB, CBS3aHHBIX C HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTHIO;

— pa3BUTHE OPHEHTAIlMM M YCTAHOBKM Ha KAYeCTBEHHOE OCBOCHHE 00pa30BaTENBHOM
IPOTpaMMBbl;

— pa3BHUTHE HABBIKOB CAMOOPTaHH3AIIHH;

— (GOpMHUpOBaHHE CAMOCTOSITENILHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOpPEaTH3aIHH;

—  BbIpa0OTKa  HaBBIKOB  A3(PQPEKTHBHOH  CaMOCTOATENBHOM  mpodeccHOHATbHON
TEOPETUYECKOH, MPAKTHUECKON U YIeOHO-MCCIIeIOBATEIHCKON JACATEIBHOCTH.

CamocrosarenbHass pa0oTa CTYJEHTOB, CBsI3aHHAas C TOATOTOBKOM M0 3aKperyieHHUIO
TEOPETUYECKOTO MaTepHala B BUJE KOHTPOJIBHBIX pa0OT, TECTOB, YCTHBIX OIPOCOB TPOBOIMUTCS BO
BHEAYJUTOPHOE BPEMS.

B ydeOHOM mporecce TPEAYCMOTPEHO IMHPOKOE HCIONB30BaHUE AKTHUBHBIX U
UHTEPAKTUBHBIX (POPM TNpOBENCHMS 3aHATUH (CEMHUHApOB B JIMAJIOTOBOM pPEXUME, JUCKYCCHH,
KOMIIBIOTEPHBIX CUMYJISIIMHA, pa30opa KOHKPETHBIX CHUTyallMd, TIpYINIOBBIX JUCKYCCHI) B
COYETaHUU C KOHKPETHOH Hay4HO-HCCIIEOBATENbCKOM paboToi B obOmactu xumuu. OnHOU U3
OCHOBHBIX aKTHUBHBIX ()OpM OO0yUEHHUs, CBAI3aHHBIX C BEJICHHEM TOTO BHJa (BUIOB) JIEATEIBLHOCTH, K




KOTOPBIM TOTOBHUTCA MAruCTpaHT (Hay‘-IHO-I/ICCJICI[OBaTeJIBCI(Oﬁ n Haquo-nez[aroqueCKoﬁ),
ABJICTCA CEMHUHApP, K pa60Te KOTOPOIr'o IMPUBJICKAOTCA BEAYIINEC HCCICA0OBATCIN U CIICHHUAINCThI-

MPaKTUKH,
B ®BIOY BO «UI'Y» opraHnuzanmusi CcaMOCTOSITENIbHOM  paboOThl  CTYJEHTOB

pernamenTupyercs [lomokeHHEeM O CaMOCTOATENbHOW pPAadOTE CTYACHTOB, MPUHSATHIM Y UEHBIM
cosetoM UI'Y 22 urons 2012 r.

4.5. IlpumMepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)

[To nanHO TUCHUIIMHE BBINOJIHEHUE KYPCOBBIX TPOEKTOB (paboT) HE MpenycMaTpuBaeTcsl.

V. YYEBHO-METOJUYECKOE U WH®OPMALIMOHHOE OBECHEYEHHME
JUCLMILINHBIL (MOLYJIS)

a). OcHoBHas aHTEpaTypa

I. Acunosa, H. 0. TeopeTnyeckue OCHOBbI OPraHHYECKON XHMMH. AJIKaHbl M LIHKJIOAIKAHBI

yuebHo-meToauueckoe nocobue / H. 10. Acunosa, E. M. 3y6un, E. 5. Bopucosa. — Mocksa : PTY
MHPDA, 2020. — 98 c.— Tekct : anekTpoHHbIH // JlaHb : 3neKTpOHHO-OMGAHOTEYHAs cUcTemMa. —
URL: https://e.lanbook.com/book/163897 (nara ofpawenus: 30.05.2022). — Pexkum poctyna: mwis

aBTOpM3. Nosb3oBaTeen.

2. lanunun, A. A. TeopeTnyeckue OCHOBbI OpraHU4Yeckol XUMUH. Y riieBoaopoasl. OT TeopuH K
npakTuke : yuebHoe nocobue / A. A. Jlanunun. — Camapa : Camapckuii ynusepeuret. 2019. — 160 c.
— ISBN 978-5-7883-1388-7. — Texker : anekTpoHHsiit // JlaHb : 35eKTpoHHO-OubIHOTE U Has cHcTeMa. —
URL: https://e.lanbook.com/book/148618 (para obpawenus: 30.05.2022). — Pexxum poctyna: s
aBTOPH3. Mnosib30BaTeaeH. +

3. Opranunyeckas Xxumust: B 4 u. Y. 3. - 3-¢ usza. (o1.)(KnaccHueckHii yHMBEPCHTETCKHH yueOHHUK)/
/Peytor O.A., Kypu A.JL, Byrun K.I1— Mocksa: BUHOM. Jla6opatopusi 3Hauuit — 2012. — 555c¢. -
Pexxum noctyna D43 «bubaunorex»+

4. Dunkensiireitn B.JI., Kwkuses B.H., IIpoiinakos A.I'., Poxuna E.®. OpraHuueckasxumus.
Yacts I. OcHoBbl K1accH(pHKaLMH M HOMEHKJIATYpbl OpraHuyeckux coeaunenui. Upkyrek: Msa-so UI'Y.
2010. 50 ak3. +

5. ®unkenbwtedn b.J1., Kuxuses B.H., INpoiinakoe A.I'., Poxuna E.®. Opran1yeckasXxumus.
Yacrs I1. KoBanenThas xumudeckas ceasb. Mpkyrek: M3a-so UT'Y. 2010.1 sk3.4

6) lonoaHHTeIbHAS JIHTEPATYpA.

1. Keppu @., Caunbepr P. Yray6nennsiit kype opranuyeckoi XuMuu. M.: Xumus, 1981 .+

2. Caiikc [1. MexaHu3Mbl peakiiiii B OpraHuueckoi Xumuu. Beoaustit kype. M.: Xumus, 1991,
3. JLxunkpuct T.JI. XUMHs reTepoUMKIMYECKHX coeauHeHuit. M.: Mup, 1996.13k3. +

4. Moppucon P., Boiia P. Opranuueckas xumus. M.: Mup, 1974, 11 ak3.4

B) IPOrpaMMHoe o0ecre4eHue:
WHTepHET HCTOYHUKAMU 110 TaHHOU JUCITUIUTNHE SBIISIOTCS:
o http://www.chem.msu.ru/rus/weldept.html#lib (bubanoreka Xumuueckoro Gakyiabrera
MI'Y um. JJomoHOCOBA)
o http://www.gpntb.ru/ ('ocynapcTBennas nmyOoauyHas Hay4YHO-TEXHUYECKas OnOIMoTeKa)
e WWW.SCIIUS.COM — MOKCK HayYHOH MH(OPMAIMH 10 KYypHAIaM U web
o www.elibrary.ru — nay4nas snekrponHas oudanoreka POOU
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http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/

r) epuoAnYecKue U3IaHus

B cootBercTBuH ¢ 11. 4.3.4. DI'OC BO, o0y4aronumcst B TeYEHUE BCETO Mepruoaa 00ydeHus
o0ecrieueH HEOrpaHWYEHHBINA JOCTYI (YOAICHHBIN TOCTYI) K 3IEKTPOHHO-OMOIMOTEUHBIM
CUCTEMaM:

1. OtkpbiTasgs osnekTpoHHass 0a3a pecypcoB M HUCCIEIOBaHMNA «YHUBEPCUTETCKAs
uHopmanmonnass cucrema POCCHUS» [DnektpoHHbIi  pecypc] : cadt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpovHsbIii

2. TocymapctBenHas  uHpopmanuonHHas  cuctema «HauuoHanbHas  3JIEKTPOHHAs
Ooubnmmoreka» [DeKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd. 6eccpounbrii

3. Hayunas snexkrponnas 6uommoreka «ELIBRARY.RU»y [DnekTpoHHBIH pecypc] : caiT. —
Pexxum nocryna: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 ot 23.12.2020 r. AkT oOT
24.12.2020 r. cpok neiictBus mmo 31.12. 2021 r. mocrym: http://elibrary.ru/

4. OBC «M3natenscrBo Jlanp». Kontpaktr Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeiicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. DOBC DU3 «bubmmorex». ['ocynapctBennbiii koHTpakT Ne 019 ot 22.02.2011 r. OOO
«bubnuorex». Jlunensuonnoe cormamenue K [ocymapctBeHHoMy KoHTpakTy Ne 019 ot
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOYHBIIA.

7. OBbC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpok
neiicteus o 13.11.2021r. gocrym: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kontpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. OO0 «Dnekrponnoe uznarenbctBo FOpaiit». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pedictBus mno 17.10. 2021 .
nocrym: https://urait.ru/ JIunensuonusiii koHtpakT Ne 04-E-0258 ot 20.09.2021r. Akt nprema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk aevictus o 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUC», xontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiicteus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com

11. OO0 «M [ «I'pebennnKkoB», KOHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 r.
Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1a00paTopHOE 000py10BaHME:

Jis  MaTepuaTbHO-TEXHUYECKOTO O0ECleYeHUs] MPAKTUYECKUX 3aHATHA TUCIHUTUTHHBL
«CTepeoxuMus» UCIONb3YIOTCS 1abopaTopuu Kadeapbl OpraHnyeckoil XUMHUH, HHCTUTYTa XMUMHUH,
JIEKIIMOHHBIE ayTUTOPUH U POH]T OMOINOTEKH.

B nex1roHHOM Ki1acce YCTaHOBJIEH MYJIbTUMEIUIHBIN TPOEKTOpP.

B yueOHoll naGoparopuu Npu MOATOTOBKE MAarucCTPOB HCHOJIb3YIOTCS CHEKTporpadsl,
xpomarorpadsl, Ipyras COBpeMeHHass NpUOOpHas TEXHUKA, CIELUAIU3UPOBAHHBIE XMMUYECKHE
YCTaHOBKH, CTHICIIMATH3UPOBAHHAS XUMHUYECKas TIOCY/a, CIIeIIHaTbHbIE XUMHUYECKIE PEaKTHUBEI.

OOumii ¢oH BKIOYaeT Y4YeOHMKM UM y4yeOHBbIE IOCOOMs, CIpaBOYHAs JIUTEpaTypa,
SHIMKJIOTICJIMH — YHUBEPCAJIbHBIE W OTpacieBbIe, dJEKTPOHHAs oOydaromas nporpaMMa «OCHOBBI
OpPraHUYeCKON XUMHM»

[MepeueHs JUIIEH3UOHHOTO
HaunMeHoBaHue crienuaibHbIX .
. . OCHAIIEHHOCTh CHENUABHBIX TIOMEIICHHH 1 MPOrPaMMHOTO 00€CIIeYECHHUSI.
MOMEIICHUN 1 TIOMEIICHUMN I . M
o IIOMCUICHUHU JI1 CAMOCTOATCIBHOU pa6OTBI PexBU3UTHI TOATBEPKAAIOUICT O
CaMOCTOSATEIEHONW PabOTHI
JIOKyMEHTa

CrennanbsHble OMELEHUS: Ayauropus 000py10BaHa OC Windows: DreamSpark
YuebHas ayTUuTOPHUs IS CTIEIUAIM3UPOBAHHON yueOHON MeOeIbIo, Premium, Jorosop Ne 03-016-14
MIPOBEICHUS 3aHATHI TEXHUYECKUMH CPEICTBAMH OOYUCHHS, or 30.10.2014
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

JICKIIMOHHOI'O U CEMUHAPCKOI0 CJIyKalllUMU JJis1 NpEACTaBJICHU S

THIIa,TEKYLIET0 KOHTPOJIS, nH(opmanuu 6ONBIION Ay AUTOPUH: Microsoft Office:
TPOMEXYTOYHON aTTECTAIIHH. Hoyr6yx(AserAspirev3-5516 (AMDA10- 0365ProPiusOpenStudents
4600M 2300 Mrm)) (1 mryka) c ShrdSvr ALNG subs VL NL |
HEOTPaHWYCHHBIM JIOCTYIIOM K CETH MthAcdmsStdnt w/Faculty
HHTepHET, ¢ HEOTPaHMIEHHBIM TOCTYIIOM K (15000 snuren3wmit)
cern Uuteprer; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1, Kaspersky Endpoint Security
KOJIOHKH, HA0OPBI IEMOHCTPALIMOHHOTO JUsION3HECa- CTaHIAPTHBIH
000pynoBaHUs U yueOHO-HATIISTHBIX Russian Edition. 1500-2499 Node
noco6uii, obecreunBaroNIe TEMaTHIECKHe 1 year Educational License Ne

WUTIOCTPAIMH, COOTBETCTBYIOIINE paboye 1B08170221054045730177
porpamMMe JTUCUUIIIHHBL.

CrenanbHble TOMELICHUS: Aynuropus 000py10BaHa OC Windows: DreamSpark
KOMIIBIOTEPHBIN Kiace (yaeOHast | CHenHan3upOBAaHHOHN y4eOHOH MeOelbio, Premium, Torosop Ne 03-016-14
ayaUTOpHs) U TPYIIIOBBIX U TEXHUYECKAMU CPEICTBAMH OOyUCHHUS: ot 30.10.2014
WHINBUAYAIEHBIX KOMIBIOTEpHI (cucTeMHBbIH 610k AMD Athlon
KOHCYJIbTAIINH, KypCOBOTO 64 X2 DualCore 3600+ 1900 MI't (15 mryk), | Microsoft Office:
MIPOCKTHPOBAHUS (BBIIOTHCHAS MonnTop LGFlatron L1742SE (14 mryk), 0365ProPiusOpenStudents
KypCOBBIX paboT), opranmzanuu | Mouurop ViewSonic VG720) ¢ ShrdSvr ALNG subs VL NL |
CaMOCTOSITEIIBHON PabOThI, B TOM | BO3MOXKHOCTBIO MTOKITIOUCHHUS K CETH MthAcdmsStdnt w/Faculty
4HCIIe, HAy4YHO- «VHTepHeT» M 0becreYeHneM J0CTyma B (15000 nuuen3uit
HCCIIeI0BATENNbCKOH AIEKTPOHHYIO HH(DOPMAITHOHHO-

00pa3oBaTeNbHYIO CPENY OPraHU3aIliH. Kaspersky Endpoint Security

JUIIOU3HEeCa- CTaHaPTHBIN
Russian Edition. 1500-2499 Node
1 year Educational License Ne
1B08170221054045730177

6.2. IlporpammHoe obecneyeHue:

HaunmeHnoBanue Jara €p0K
O0ocHoBaHue 1151 neficTBUs
Ne IIporpammuoro Koa-Bo nonb3osanms MO BbIIA4YH npasa
npoayKTa JIMIEH3UH 0JIb30BAHMS
1. | Microsoft Office Professional Plus 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
2007 Russian Academic OPEN No 46211164 T'oc.KOHTPAKT
Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade 46211164 T'oc.KOHTpAKT
Academic OPEN No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 VYcmoBust | YcIoBUs UCTIONB30BaHUS IO VYcmoust | OeccpodHO
mpaBoo0 | CCBUIKE: paBooOIaa
namatens | https://www.openoffice.org/li aTens
censes/PDL.html

6.3. Texun4yeckue M JIeKTPOHHbIE CPeACTBA:

MeTtoauyeckoll KOHLEMIUEN MpenoaBaHus MPeIyCMOTPEHO HCIOIb30BaHUE TEXHUUECKUX
U DJIEKTPOHHBIX CpEACTB OOyYeHUs] W KOHTPOJS 3HAHUHM CTYIEHTOB: MYJbTUMEIUIHHBIC
npe3eHTanuu, GpparMeHTs! (PUIHLMOB.

Vil. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[Ipn peanmsanum mporpamMmbl  JaHHOW  JUCHUILIMHBI  HMCHOJB3YIOTCS  PA3JIMYHbIC
o0pa3oBaTeNbHbIE TEXHOIOTHU

1. PaSHOYpOBHCBOG 06y‘IGHI/I€ v npenoaaBaTers MOSABIACTCSA BO3MOXKHOCTb NOMOIr'aTh cna60My, YACIATHL BHUMAHNUE
CHUJIBHOMY, PCAIIM3YCTCA KEJIAaHUEC CUIIbHBIX YUallUXCs 6I)ICTpC€ n FJ'Iy6)K6
MMpOABUTATHCA B 06paBOBaHI/II/I. CunbHbIC ydauuecsd yTBEpKAat0TCsa B CBOUX
CHOCO6HOCTHX, ciadble NOJIy4at0oT BO3MOKHOCTb UCIBIThIBATH y‘le6HLII7[ ycnex,
TOBBIINACTCA YPOBECHb MOTHUBAIINU YUCHBA.
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2. | IIpoexTHBIE METOBI Pabota 1o JaHHOH METO/MKE JTaeT BO3MOXHOCTh Pa3BUBaTh WHIVBU/yaJIbHbIC
00yueHU TBOPYECKHE CIIOCOOHOCTH yJaIuxcs, 0ojiee 0CO3HAHHO MOAXOIUTD K
poecCHOHAIBPHOMY M COLMATIBHOMY CaMOOIPEIEICHHIO
3. | Hccnenoparenpckne JlaeT BO3MOXKHOCTb yJaIIIMCs CAMOCTOSITENILHO TTOTIOJIHATH CBOH 3HAHUS, TITyOOKO
METO/BI B 00yUCHUU BHHKATh B U3y4aeMyI0 IIPOOJIEMY U MPEIIoNaraTh Iy TH €€ PEIICHNS, YTO BAXHO MPU
(hopMHpOBaHNHE MHPOBO33PEHHA. DTO BAXKHO ISl OTNPENCIICHNS HHANBULYaTbHON
TPaeKTOPUH PA3BUTHA KKJOT0 00yJaromerocs
4. | JleKMOHHO-CEMHUHAPCKO- JlaHHas cucTeMa JaeT BO3MOXXHOCTh CKOHILICHTPUPOBATh MaTepHal B OJOKH 1
3a4eTHAs CHCTEMA MPENOJHOCUTD €r0 KaK €INHOE 1IeJI0€, a KOHTPOJIb IPOBOIUTH MO MPEABAPUTENBHON
MOATOTOBKE 00YYarOIUXCsl
5. | WMndopmanuonHo- V3meHeHue 1 HeOrpaHMYEHHOE 00OTaIlleHHE COJIep)KaHUs 00pa3oBaHHus,
KOMMYHHUKAIIHUOHHBIE HCIOJIb30BaHUE UHTEIPUPOBAHHbIX KypcoB, noctyn B MHTEPHET.
TEXHOJIOTUH
6. | Cucrema MHHOBAIIMOHHOMN dopmupoBaHKe EPCOHUPHUIMPOBAHHOTO y4YeTa JOCTIKECHUI 00ydaroIIerocs Kak
OLIEHKH «I1OPT(OIIHO» HMHCTPYMEHTA MelarOrn4ecKoi MOoAAep KK COLMANBHOTO CaMOONpeIeICHNUS,
oInpeieNeHus] TPAeKTOPUU MHIUBHUYaIbHOTO Pa3BUTHS TUYHOCTH
HanmeHnoBaHMe TeM 3aHATHI ¢ HCI0JIb30BAHMEM AKTHUBHBIX (popM 00yueHus:
Ne Tema Bun ®dopma / MeToibl HHTEPaKTHUBHOTO 00yUCHHUS Koz-so
3aHATHUS 3aHATHUL 4acoB
XUMHUYECKHE CBA3U B OPTaHUUECKUX MOJIEKYIax
Krnaccudukanms XuMu4ecKux peakiyi U peareHToB
KucnoTtHble 1 OCHOBHBIE CBOWCTBA OPraHUYECKUX COEIUHEHHI
KonmuecTBeHHas olleHKa pEaKIMOHHOM CIIOCOOHOCTH
1 [pakTuxym 13 OpPTaHUYECKUX COCTMHEHUH 36
MexaHu3MBbI TEeTEPOTUTHIECKIX PEAKINH B ani(aTHIECKOM PsILy
MexaHu3MBbI T€TEPOIUTHYECKIX PEaK B apOMAaTHYECKOM ALY
MexaHu3Mbl TOMOJIUTUYECKUX PEaKIUil
MexaHu3MBbl COTTIACOBAHHBIX PEAKLUN
Wroro yacos 36

VIII.

OINEHOYHBIE MATEPHUAJIBI JJIsd TEKYIIEI'O KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTAIIMA

8.1. OneHoyHbIe CpeaCcTBA TEKYIIETOKOHTPOIS

Ne
m\

Bun konTpOst

Kommerenmumn,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJHPYIOTCS

KonTponupyemble TeMbI (pa3iesns)

XHUMHUYECKHUE CBSI3U B OpTraHUYCCKUX MOJICKYJIaX

I1K-3

Texymmit
KOHTPOJIb:

YCTHBII
oIpoc

OIN o O & WNE

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKI_II/Iﬁ " pCarcHToB

KucnoTrHeie 1 OCHOBHBIE CBOMCTBA OPraHUYECKUX
COeIUHEHUU

KonnuecTBeHHas OlleHKa PeaKIMOHHOM cIOCOOHOCTH
OPraHUYECKUX COETMHEHUM

MexaHu3MBI TETEPOTUTUYECKUX PEAKIUI B
MM (aTHIECKOM Py

MexaHn3MBblI TETEPOIUTHUECKUX PEAKIIUN B
apoOMaTHYECKOM Psly

MexaHu3Mbl TOMOJIMTUYECKUX PEaKIUN

MexaHH3MbI COTIaCOBAaHHBIX peaxunﬁ

Ilepeyenb ceMMHAPCKHUX 3aHATHI

1. Tunsl XUMHUYECKUX CBSI3€H, TEOPUSI CTPOECHUS XUMUYECKUX MOJIEKYJI.

2. Knaccudukarus XUMHYIECKUX pEaKITHil.
3. Turmbl peareHTOB.
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KHCI0THOCTh U OCHOBHOCTH OPraHUYECKUX COETUHEHUI.

OneKTpoHHbIE 3P HEKTH B OPraHMUECKUX MOJIEKYJIaX.

@akTOphl, ONPEAEIIAIOIINE PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COSTUHEHHM.
KonnyecTBeHHast OlIeHKA PEaKLIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSTUHEHUH.
KoppensunoHHblil aHanu3 B OpraHu4eCKON XUMHUH.

Kunernueckuii 1 TepMOJIMHAMUYECKUN KOHTPOJIb PEAKIIUH.

0. MexaHu3Mm peakuuii HyKJIeo()UIHHOTO 3aMELICHNS TPU HACHIIIIEHHOM aToMe yriiepoJa.
11. MexaHu3M peakiuii 31eKTpouIbHOro pucoe uHeHns K KpatieiM C - C —CBs3sM.
12. MexaHu3M peakiuii HykJeo(puabHOro npucoeAnHeHus K kpaTHbiM C - C —CBA3sIM.
13. ApomMaTH4YHOCTb OpPraHUYECKUX COEAUHEHHH.

14. PeaxiuoHHasi CIOCOOHOCTh U MEXaHU3MBbI PEAKIMA apOMATUIECKUX COCTUHCHHH.
15. Peakuuu coequHeHUH, coiepKalluX KapOOHMIBHYIO IPYIIITY.

16. PeaxmmonHasi ciocOOHOCTb KapOOHOBBIX KUCIOT U UX MPOU3BOIHBIX.

17. CpobGoaHble paguKanbl © MEXaHU3Mbl TOMOJIUTUYECKUX PEaKIUii.

18. CunxpoHHBIE peakuH (TEpMO- U POTOXUMHUYECKHE PEAKIINH).

ROo~NOoOA

Ilepeyennb BOpoCoOB /111 CAMOCTOSITEIbHOI padoThl

1. Metog BC u merox MO. Dnektponnbie 3QpeKTsl. AHAIN3 PEAKIIMOHHON CIIOCOOHOCTH
OPraHUYEeCKUX COCTUHECHUM.

2. Knaccudukanus opraHM4ecKMX peakLud M peareHTOB: 10 HAlpaBJICHUIO PEaKLHif; 1o
XapaKTepy U3MEHEHUs CBsI3€H; M0 KOJIWYECTBY MOJIEKYJI, YUaCTBYIOUIUX B CTAJUH, ONPEAEIAIONIEH
CKOPOCTb PEaKIIUH.

3. CpaBHHUTENBHBI aHATU3 PEAKIMOHHOW CIIOCOOHOCTH AJKaHOB, aJKEHOB, AJKWHOB M
apoOMaTHYECKUX COCIUHEHUM.

4. KoHuenmusi ~ apoOMaTHYHOCTH.  MeEXaHM3MBl ~ peaknuid  HYKICOQWIBHOTO U
3NIEKTPO(UIIBHOTO 3aMEIIEHUS B ApOMAaTHUECKUX COSIMHEHUAX PA3InYHOM PUPOIBL.

5. Crepeoxumuueckue ocobennoctu peakmuii SN2 , AE k ankenam u ankuHam, E1cb B
IIPOU3BOJHBIX AJIKAHOB.

6. MexaHm3M peaknuii HykJIeo(UIBHOTO MPUCOSTUHEHNS K KapOOHMIBHBIM COCIHHEHUSIM.
Peakiun HykJ1€0(pUIBHOTO 3aMELEHHSI B TPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

7. MexaHu3mM romoiuTHYecKux peakuuid. CrocoObl TIeHepUpOBaHMS PaJAUKAIbHBIX
pEareHToB.

8. Ilepunuknnyeckue peaKuu. [IpaBuno Bynsopaa-Xogmana. Peaknun
LUKJIOTIPUCOEIUHEHHS U PACKPBITHS LIUKJIOB.

8.2. Ouenoynbie cpeacTBa I NPOMEKYTOYHON aTTECTALIUH

Ilepeswie 6onpocut.

THUIBI XUMUYECKUX CBSI3€H B OPraHUYECKUX MOJIEKYJIAX.

OCHOBHOCTb OpPTaHUYECKHUX COEANHEHUM.

Knaccugukaius XuMHUECKUX Peakliii ¥ TUIIBI peareHTOB.

KHCIIOTHOCTh OPraHNYECKUX COECIUHEHUN.

HyxnieoduinbHble 1 31€KTpO(UIbHBIE PEareHTHl.

KoppenauroHHbIi aHaIu3 B OPraHuYeCcKor XUMuH. Y paBHeHue ['amera.

ApOMaTUYHOCTh U AHTUAPOMATUYHOCTh OPIraHUUYECKUX MOJIEKYII.

Teopus mnepexogHOro coctosHus. KHHETHYecKMil M TEepMOJAMHAMUYECKHUN KOHTPOJIb

ONoGaRwWdE

pEaKINH.

9. 'omonuTHYECKHE PEAKIINH.

10. Ilepurnuknuyeckue peaKIuH. Peakiiun LUKJIONPUCOETMHEHUS u
IUKIIOATUMHUHUPOBAHUSI.

11. C-H — KucnoTHOCTh OpraHMYECKUX COEANHEHUH.

12. Hpuamun XKMKO. 3apsaoBbeiii 1 opOUTaTBHBIN KOHTPOJIb PEAKITUH.
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13. DnexTpoHHble 3(¢EKTHI B OpraHMYECKUX  MOJEKyidaxXx. Bo3MOXHOCTH  uX
KOJINYECTBEHHOI'O yYerTa.

14. OcHOBHOCTH U HYKJICO(HUIBHOCTh OPraHUYECKUX COSTUHEHUIT, nx 0X/red cBoicTBa.

15. KucnotHOCTh U 31eKTPOUIBHOCTh OPraHMYECKHX COCANHEHH, X 0X/red cBoiicTBa.

Bmopuie eonpocui.
MexaHu3M peakiuil HyKJIeo(QHIFHOTO IPUCOCTUHEHNUS K alIKEeHAM U AJIKHHAM.
MexaHu3M peakiuii 31eKTpo(UIBHOTO 3aMELICHNS B ApOMaTHUYECKUX COETUHEHUSAX.
Mexanusm peakuuu unbsca-Ainbaepa.
MexaHu3M peakiuii HykJ1eo(pUIbHOIO 3aMEIEHHsI B apOMAaTUYECKUX COECJMHEHUSX.
MexaHn3M peakuuil pauKaabHOIO 3aMELEHUs U IPUCOCIUHECHHUSL.
MexaHu3M peakiuii 3eKTpo(UIBHOTO NPUCOEINHEHNS K alIKEHaM M aJIKUHAM.
Mexanu3M peakiuii HyKJIeo(uILHOTO 3aMeeHUS PY KapOOHWIBHOH TpyIIIIe.
MexaHu3M peakiuii HykJ1eo(pUIbHOIO 3aMELEHHsI B TETePOLMKINYECKUX COeAMHEHUSX.
. MexaHu3M peakiuii HykJ1eo(puIbHOTO MPUCOSAMHEHHS K KAapOOHMIEHOU TPYIIIE.

10. MexaHusm  peakuuil  37EKTpPOPUIBHOIO  3aMELICHMs B  TIeTEPOLUKIMYECKUX
COCIMHECHUSX.

11. MexaHu3M peakiyii 3IMMUHUPOBAHUS B IPOU3BOJHBIX AJTKAHOB.

12. MexaHu3M peakiuii KOHIEHCAUN KapOOHUIIBHBIX COSAMHEHUH.

13. MexaHu3M peakiuii HykJ1eo(UIbHOrO 3aMELEHHs [IPU HACHIILIEHHOM aToOMe yriiepoJa.

14. MexaHusM peakumii HUKIN3alUU TOJIUEHOBBIX COEIUMHEHUH.

15. IleperpynnupoBKU B OpraHMYECKUX MOJIEKYJIax.

CoNo~LNE

Ouenounnle cpeacra (OC): 1 mpOMEKYTOUHOM aTTecTali B opme 3adera

OneHouyHblE  CpeACTBA  TEKYWIEro  KOHTPOJs (OPMUPYIOTCST B COOTBETCTBUHU C
[TonoxxenneM 0 OayUIBHO-PEHTUHTOBOM CHCTeMe yHUBepcuTeTa. Ha3zHaueHue OlleHOYHBIX CPE/ICTB
TK - BBISIBUTH C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH.

B pesynbTare u3yueHus AUCHUILIMHBL MarucTpanT gomkeH (ITK-3):

3HaTth:

— OCHOBBI MEXaHU3MOB OPTaHWYECKUX PEAKIUH pa3IMYHBIX KJIACCOB OPraHUYECKHX
COCIMHEHUN M OCOOEHHOCTH HMX XHMHYECKHX CBOWCTB B 3aBHCHUMOCTH OT CHEUU(PUYHOCTU HX
AJNIEKTPOHHOI'O0 U MPOCTPAHCTBEHHOI'O CTPOCHUS M MPUPOJBI BXOJAIIMX B MX COCTaB 3aMEIAIOIINX
TPYII; OCHOBHBIE METOJBI MCCJEIOBAHMS M OICHKHM PEAKIIMOHHON CIOCOOHOCTH OpPTraHUYECKUX
MOJIEKYJL.

Ymern:

— HCIHOJNb30BaTh IpPU MPOBEACHUM OPraHMYECKUX CHHTE30B TEOPETUUECKUE 3HAHUS O
COCTaBE M CBOMCTBAX OPraHUYECKUX COECITMHEHUN Pa3IMYHBIX KJIACCOB;

— WCIIONB30BaTh B TMPAKTUUECKOW paboTe OCHOBHBIE METOJABI MO OIEHKE pPEaKIIMOHHOU
CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUM;

— TPOBOJWTH  IICJICHAMPABIECHHBIE CHHTE3bl COEAUHEHWH C TPOTHO3UPYEMBIMHU
CBOMCTBaMH;

—  TIPOBOJUTH SKCIEPUMEHTAIIbHbIE HUCCIEAOBAHUS IO 3a/JlaHHOW METOJUKE; MPUMEHATH
OCHOBHBIE 3aKOHbI XUMHUH B CBOMX T€OPETHUECKUX U3bICKAHUSX.

Baaners:

- TEOPETUUYECKUMH TPEJICTABICHUSIMH B OOJIACTH TEOPETUYECKOW OPraHu4ecKol u
bu3NYECKON XUMUM;

— OCHOBaMHU XWMHYECKHX, (PU3MUECKNX M (PU3UKO-XUMHUUYECKUX METOJOB aHaln3a U
MIPOTHO3UPOBAHUS XUMUYECKUX CBONCTB OPraHUUYECKUX COCTMHEHHUH Pa3INUHbIX KJIACCOB;

- METOJIONIOTHEH BBIOOpA METOJIOB aHAIM3a M CHHTE3a PA3IMYHBIX COCTUHEHHH M UX
BBITIOJIHEHUEM B CBOEUM IPAKTUUECKOW AEATENBHOCTH.
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Kputepun oneHuBanus pe3yabTaToB 00y4eHUs:

OneHka «HEY/I0BJIETBOPUTEIbHO»

(parMeHTapHOE 3HaHUE MPEIMETa, OTCYTCTBHE YMEHUI M HABBIKOB IIPHMEHEHHSI METOIOB H
MOJIX0/I0B U3y4aeMOM JUCIUIUIMHBI [P PELICHUN Y4eOHBIX 3a1au (MeHee 50 0anoB).

OneHka «yA0BJIETBOPHTEIbHO»

HECHCTEMATU3UPOBAHHBIC 3HAHUS MPEIMETa, 4YaCTUYHO C(HOPMHUPOBAHHBIC YMEHHUS WU
HaBBIKW IIPUMEHEHHS METOJIOB M MOAXO/I0B N3y4aeMOil JUCIMIUIMHBI IPU PEICHUH yYeOHBIX 3a/1a4
(50-69 6ai0B).

OuneHka «xopouo»

B LeNoM, C(OPMHPOBAHHBIC, HO COJEPXKAIHE OTICIbHBIC MPOOCIbI 3HAHUS ITPEIMETA,
YMECHUE MPHUMEHSATh METOIbl U IOIXOIbl M3y4aeMOW AMCUUIUIMHBI MPU PEIICHUH YYEOHBIX H
NPAaKTHYECKUX 33Jad ¢ MHHUMAaJbHBIM KOJMYECTBOM OLIMOOK HENPHHIMITHAILHOTO XapakTepa,
HaJM4YKMe HABBIKOB MPUMCHCHUS METOJOB M IMOIXOIO0B HM3y4aeMOH IMCIMIUIMHBI HPH PEIICHUU
yueOHBIX U npakTuyeckux 3ana4d (70 - 85 Gamos).

OuneHka «OTJIMYHO»

c(OpMHPOBAHHBIC U CHCTEMATU3UPOBAHHBIC 3HAHHS ITPEIMETA, CPOPMHUPOBAHHBIC YMEHUS U
HABBIKM TIPUMEHEHHUS METOJOB M TOJXOJO0B M3y4aeMOH AWCIMILIUHBI MPH PEIICHHH YYCOHBIX U
npakThyeckux 3ana4(86-100 6amios).

Pa3paborunkmu:

J.X.H. ipodeccop [IpoitmakoB A.T'.

(noonucs) (3aHUMaeMas OOIHCHOCHY) (uHuyuansl, pamunus)

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OI'OC BO wu yuerom
pexomenaauuii [IOOIT no HanpaBIeHUIO MOATOTOBKH.

IIporpamma paccMOTpeHa Ha 3aceflaHuM Kadeapbl TEOpPEeTUYECKOH U MPHUKIATHON
OpPraHNYECKOM XMMHUH U MOJUMEPU3ALMOHHBIX POLECCOB

[Tporokon Ne 07 ot «13» mas 2022 r.

3aB. kadeapoit %Cf/ 122222 ) r Dnenpiureiits O.A.
/

Hacmosuwas npoepamma, ne moocem Ovimb 6ocnpousgedoeHa HU 8 Kakou ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeuenus Kagheopvl-paspadomyuxa npozpammol
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