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JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.

MHOACHUTEJBHASA 3AIINCKA
Pabouass mporpamma Kypca BHEYPOUYHOU JAESTENBHOCTU MPEACTABISET COOOMU
BAPUATUBHYIO  4YacTb  COJAEpXaHUsA  Kypca  XHUMHM  CpeAaHed  (TOJIHOM)
0011e00pa30BaTeIbLHON IIKOJIBI U COCTABIICHA HA OCHOBAHUU:
o @epnepanbHoro 3akoHa oT 29 nexadps 2012 r. Ne 273-03 «O06 obpa3oBaHUU B
Poccuiickoit ®denepanmm» (B penmakiuu ot 30.12.2021 Ne 51-d3 ) (c

WU3MEHEHUSIMU U JIONIOJIHEHUSIMU, BCTynUBIIMMH B cruty 01.03.2022 r.)

o VYyebnoro mmana MBOY «COII umenn A.M.I'opbkoro» na 2023-2024
y4eOHBIN TOJT;

e [lonoxeHnus o TpeOOBaHUAX K COCTABIEHUIO pabouell MporpaMMbl yUUTEISIMU-

NpEIMCTHHUKAMU,

[Iporpamma Kypca BHEYPOUHOU AESATEIBHOCTH MO XUMUU « OCHOBBI OPTaHUYECKOTO
CUHTE3a» OpUEHTHpOBaHa Ha ydammxcs 10 kiacca.

Heanblo xypca siBisieTcs: 00y4eHUe TUIAHUPOBAHUIO, pa3pabOTKE U OCYIIECTBICHUIO
CHUHTE3a OPraHWYECKUX BEIIeCTB. B Xoe e€ JoCTMKEHUS PENIaroTCs CIeIYIONTNe 3a1auu:

1)  u3ydYeHHWE MPUEMOB IJIAHMPOBAHUS CHHTE3;

2)  OCBOCHHE TEXHUKHU DKCIICPUMECHTA;

3) wu3ydyeHHWe MEXaHM3MOB  pCaKIMi IO  TeMaM, COOTBETCTBYIOIIMM
MPaKTUYECKUM paboTaMm.

Crnennduka maHHOTO Kypca OOYCJIOBJICHA TEM, YTO 3HAHUS IO OPTaHHMYECKOMY
CUHTE3y JOTIOJHAIOT paHee IMOTy4YEHHBbIE 3HAHMS M0 OpraHudeckor xumuu. [Iporpamma
BKJIFOYAeT (hyHIaMEHTAIbHBIC OCHOBBI CHHTE3a, (DH3UKO-XUMHUYECKHE XapaKTCPHUCTHKH,
TOKCHKOJIOTHIO ¥ TIPAKTUYCCKOE MCITOJIb30BAaHUE OPTaHUYCCKUX COCIMHCHHH Pa3IMIHBIX
KJIACCOB, 00JIaA0NMUX OMOIOTUYECKON aKTHBHOCTHIO0. OCHOBHBIMU OOBEKTAMHU U3YUYECHUS
SBJISIFOTCST  OMOJIOTMYECKH  aKTUBHBIC OpPTaHWYECKHE COCIWHEHHUs, O0JaJIaroIue
MECTUIIMTHON aKTUBHOCTBIO, JICKAPCTBEHHBIE TMpemaparbl, SAbl H  SJOXUMHUKATHI
Pa3IUYHOTO CIIEKTpa JCHCTBUS, HCXOAHBIC COCIWHEHUS W TPEKYypCOPhI TPOU3BOJICTB

OMOJIOTHYECKH aKTHBHBIX BCHICCTB.


consultantplus://offline/ref=9F190AA02CE5085229BD3154006E35348C7DA2DB21B3313B16A74F699B24E237C95E988C9E72E8D356BB299E643AFB63A962BC13BF40EFDFL2MEJ

JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.
B nporpamme 3Ha4MTENBHOE MECTO 3aHUMAOT:
. METObI CHHTE3a OpTraHHYCCKUX COCJIMHCHMH, MPOSIBIIAIONINX

@HSHOHOFH"I@CKYIO AKTUBHOCTD,

® IMpUKJIagHas XUMH OMOJIOrMYEeCKH aKTUBHBIX OpPraHn4YCCKHX COCI[HH@HHIZ;

° OMOXUMUS U Q)HSHOHOFI/ISI paCTCHI/Iﬁ H JXUBbIX OPI'aHU3MOB,

° Q)apMaKOXHMI/I}I N TOKCHUKOJIOTH,

* IMPUHOUIIBI KOHCTPYHUPOBAHHA OMOJIOTUYECKHU AdKTUBHBIX BCIICCTB C

3aJaHHbIMH CBOP'ICTBaMPI;

® MNMPpUHOUIIBI WU MCTOAbI CO3daHHA IIPOU3BOACTB OMOJIOTMYECKH aKTHBHBIX

BCIICCTB.

Kypc paccuutan Ha 35 dacos (1 yac B Hezeno).



JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.

INJIAHUPYEMBIE PE3YJIBTATDBI

B pesynbrare uzydueHus Kypca ydyamniuics OyJeT 3HATh:

1)  OCHOBHBIC METOJIbl CHHTE3a OPraHMYCCKUX COCAMHCHUN;

2)  MEXaHM3MBbI MPOTEKAIOIINX PEaKITUii;

3)  wMeTomsl WACHTU(UKAIMW, WCCIACIOBAHUS CTPYKTYPBl W PEaKIIMOHHOW
CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUI;

4)  OCHOBHBIC ITOJIOXKCHHS TEXHUKH OC30TIACHOCTH TPU PabOTe ¢ OpraHUICCKIUMHU
COCIMHEHUSMU.

OyJeT yMeTh:

1)  BBHIOMpPATHh METOAMKH IOJyYEHHUS psaa HauOoJee JTOCTYIHBIX OPraHHYEeCKHX
BEILECTB;

3) [IaHMPOBAaThH CXEMYy CHHTE3a, MPOU3BOJAWTH HEOOXOJUMBIC PaCUCThI,
COCTaBJIATh METOJIMKH MPOBECHUS OTJICIbHBIX CTaANN MOJTYUYEHUS;

4) MpCaABUICTE BO3MOXHOCTD IIPOTCKAHU A MOOOYHBIX peaKuHﬁ.



JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.

COILEPKXAHUE KYPCA

Paznen 1. BBenenue. Teopusi oprannuyeckoro cunresa (10 yacos)

Lenu ¥ TEHAEHUUH PA3BUTHSI OPraHUYECKOIO CUHTE3a, €r0 MPUHUUIIBI U YCIOBHUS
COBEpIICHCTBOBaHHUSA. POllb OpraHMuecKoro CHHTE3a Kak HAyKH JJIsl PEeIIeHHUs TTI00aTbHbBIX
po0JieM COBPEMEHHOTO 00IIIEeCTRA.

CoBepieHCTBOBaHUE METOI0B MHOTI'OCTaAUMHBIX CHUHTE30B
MHOTO(DYHKIIMOHAJIbHBIX ~coeAuHeHuid. llenn w© 3amauym  OpraHUYEeCcKOro CHHTE3A.
Pa3paboTka acuMMETpUYECKUX CUHTE30B.

BHeapenne KOMIBIOTEPHBIX TEXHOJIOTHMHM JJISI MOJIEKYJSIPHOTO AW3aiiHa CIOKHBIX
MOJIEKYJ1 TPUPOJHOTO MPOUCXOKACHUA. DP(PEKTUBHOCTh CHUHTE30B, XapPAKTEPUCTUKU
IPOAYKTOB cuHTe3a. [[poOaeMbl MHOTOCTaIUHHOTO OPraHUYECKOI0 CUHTE3A.

@akTOphl, ONPEICISAIOINIME ONTUMAIBHBIA CHHTE3. HampaBieHHBIM CHHTE3, €ro
11aHupoBanue. [nanupoBaHue CUHTE3a XKENaeMOro NMPOAYKTa U3 3aJaHHBIX MCXOIHBIX
BEILIECTB; W3 JIIOOOro JOCTYNHOTO MPOMBIIIJIEHHOTO ChIPbS; IMOUCK HamboJsiee
MOJXOAIET0 UCXOJAHOIO COeMHEHUs Ul CUHTe3a. BpiOop mabopaTopHOro cuHTE3a U3
HECKOJBKHX aJbTEPHATUBHBIX CIIOCO00B. PeTpocunTeTnyeckuit ananus mo Kopu.

Metonbl BbIAENIEHUS W OYMCTKM OpraHMYeckux BewecTB. [Ipubopsl s
skcTparupoBanus. CrnocoObl neperoHku. Ileperonka mnpu aTMocepHOM JaBICHUMU.
Ileperonka ¢ BOASHBIM MApOM, IEPEroHKa B Bakyyme. OUYHCTKa TBEPABIX BEIIECTB
MEPEKPUCTALIN3AIMEN W3 BOABI M  OpPraHMYECKUX pacTtBopuTeneid. Bosronka
(cyOnumarus).

OnpeneneHue BaXHEMIIMX KOHCTAHT OPraHMYECKUX COEOUWHEHMI: TeMIleparypa
KMIIEHUs, TEMIIEpaTypa IUIABJIEHUSA, IUIOTHOCTH YKUIKOCTEH, MOKA3aTEIU IIPEIOMIICHHUS.
[IpaBuna Oe3omacHOW pabOTBI B XuUMHUYECKOW Jsaboparopun. [lepBas momomib mpu
0’KOrax, OTPABJICHMSX, IOpe3ax CTEKJIOM. TyIIeHMEe MECTHBIX 3aropaHui U Tropsllein

OACKIbI



JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.

Pazgen 2. MeToabl COBPEMEHHOr0 XMMHYECKOI0 CHHTE3a OPraHUYeCcKUX
BelecTB (8 yacoB)

YiuHeHue yriaepogHou nenu. MeramoopraHuueckui CUHTE3: peakuuu Bropra-
[llopeirnaa u  Bropua-®urtura, HATPUMALECTUICHOBBIM CHUHTE3, peakuus YIbMaHa,
peakius  Pedopmarckoro, MarHuii- U JUTHHOpPTaHMYECKUM CcHHTE3. Peakinuu
koHjeHcanuu:  peakuun — Ddasopckoroo, Penme, ®pupens-Kpadrca, peaxuus
XJOPMETUIIUPOBAHUS, allbJIOJIbHASI U KPOTOHOBAsk KOHAEHCalUs, KoHaeHcauus Kistitzena-
[IMuaTa, OKCUHUTPUWIBHBIA CHHTE3, peakuus Apnara-Oiictepra-Boabga. Cokpaiienue
yraepoHoi nenu. JlekapOokcumupoBaHue, NeKapOOHUIMPOBAHUE, CHHTE3bI C Y9aCTHEM
TUAPOKCUIIAMUHA,  OTHICIUICHUE METaHa, OKHUCJIEHUEe, Talo(QopMHBIE peakiluw,
TUMNOTajJoreHuTHass  meperpynnupoBka ['odmana,  pacuieruieHHe  MPOU3BOIHBIX
aleTOYKCYCHOT0 3(pupa, KPEKUHT.

Peakiuun nuknamM3anmyd W packpeiTus 1UKIOB. [luknuzanus 6e3 uW3MeHEHUs
KOJIMYECTBA aTOMOB yrjepoga: peakuus JIukMaHa, BHYTPUMOJEKYJSIpHas peaKLMs
Bropua,  aexapOokcuiIMpoBaHHME  COJEH  JBYXOCHOBHBIX  KHUCJIOT.  Peakiuum
LUKJIIONIPUCOCIUHEHUST C YUIMHEHUEM LENH: BHYTPUMOJICKYJISIPHBIC LUKIM3aLUU -
peakiuss Opunens-Kpadrca, peakuuss bunuiepa-Hanupansckoro, cunte3 Ckpayta,
CHUHTE3 MHJ030JI0B. MeXMOJIeKysipHas KOHACHCAMs: PEAKINHU C YYaCTUEM JUAMUHOB U
riukosnend. Peakunu nukionpucoenuHenusi. Packpeitie mukioB. IleperpynmupoBku ¢
COXPaHEHHEM YIJIEPOJHOrO CKeJeTa: aUIWIbHAsA MEPErpyNnImupoBKa, MEPEMENICHUE
TPOMHOW CBS3M U (DYHKIIMOHAIBHOM TPYIIbI, peakuus Buibreponra, nmeperpynmnupoBKa
®apopckoro.  IleperpynnupoBku ¢ MNEPECTPOMKOM  YIIIEPOJHOTO  CKEJETa:
[epErpynInmupoBKa Barunepa-Meepselina, IIMHAKOJMHOBAs [epEerpyIInupoBKa,
PETPOIMHAKOJIUHOBAS MEPETPYIITUPOBKA, U30MEPU3ALIUS YTIIEBOIOPOIOB.

Pazgen 3. OcHOBBI 0OMOJIOTHYECKOI0 CHHTE3a OpraHuveckux BemiectB (17
4acoB)

[IpobGiiemMa TPOMCXOXKISHUS W DBOJIONUH KW3HU. Pa3BuTHE NpeACTaBICHHH O
MPOUCXOXKICHUM KWU3HU. [lepBUuHBIE TIpeACTaBICHUST O CHHTE3€. B03MOXHOCTH

oOpa3oBaHMsI OPraHWYECKWX  BEIIECTB Ha  MepBOObITHOW  3emie. [Iporecch



JIOKYMEHT NOAMMCAH 3JIEKTPOHHOU MOMUCHIO.
BO3HUKHOBEHHUSI OPraHUYECKHX BEIIECTB PA3HOW CTEMNEHH CIOXKHOCTU. llepBUuHBbIE
COEIMHEHUS-MOHOMEPHI BAKHBIX OPTaHUYECKUX COCTMHEHUH.

OTanbl MPeAOUOJIOTHYSCKON IBOMIONMK. AOHWOTEHHBIA CHHTE3 OHOXUMHUYECKH
BAKHBIX COCAMHEHUNU. AOUOTEHHBIM CHHTE3 aMUHOKHUCIOT. CHUHTE3 HYKJICO3UI0B U
HYKJICOTUJ0B. AOHUOTCHHBI CHHTE3 IMOJUIICTITHI0B. BO3HMKHOBEHHE MPOCTPAHCTBEHHO
000C0O0ICHHBIX MUKPOCHUCTEM.

OBOJIIOIMS ~ MPOTOKJIETKM HAa TIMYTHU BO3HUKHOBEHHUS TEPBUYHOM  KJIETKH.
Bo3HuKHOBEHHE ONTHYECKONW aKTUBHOCTH. ACHUMMETPUYHBIA CHHTE3 OpPTraHMYECKUX
BelecTB. BO3HUKHOBEHHE M D3BOIIONUS KaTaJIHUTHYSCKOM aKTHUBHOCTH. BO3HHKHOBEHHE

MAaTpUIHOI'0 CHMHTC3A. I[aHHBIC MMaJCOHTOJIOTUH O IIPOUCXOKACHUHN JKU3HH Ha 3emiie.

YUYEBHO - TEMATHYECKHWM ILTAH

Ne Pa3zngesnbl nporpamMmbl KoJ1-Bo yacon
1 | Beenenue. Teopust OpraHMuecKOro CHHTE3A. 10
o | MeTozibl COBPEMEHHOTO XUMUYECKOT0 CHHTE3a OPTraHHYECKUX 8
BCILICCTB.
3 | OcHOBBI GHONOTHYECKOTO CHHTE3a OPTAHNYECKNX BEIIECTB. 16
Hroro 34
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