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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heap qucuMnMHbL: cOpMUPOBATH NMPEACTABICHUS 00 OCHOBAaX PETPOCHHTETHYE-
CKOTr'0 aHaIM3a LIEJIEeBbIX MOJIEKYJI, IUIAHUPOBAHMsI, Pa3padOTKU U OCYILECTBIIEHUS CUHTE3a Opra-
HUYECKUX, JIEMEHTOOPraHUYECKUX U HEOPTAaHUYECKUX COETUHEHUH.

1.2 MecTo aucuumiinHbl B cTpykTrype OOIT

Jucuunnuza « OpraHnyecKuil CUHTE3» OTHOCUTCS K JUCLMILIMHAM MPEIMETHOIO MOYJIS
no npopwio «XuMus» 4actd, GOpMHpPyeMOH y4yaCTHHKaMU O0Opa30oBaTEIbHBIX OTHOILEHHH,
6sioka b1 (b1.B.02.07).

1.3 IncuuniinHa HanpaBJieHa Ha (JopMUPOBaHUeE cJIeayomux komnerenmuii: [1K-2:

- IIK-2 CnocoGeH OCYyIIECTBIISATh MEJAaroru4eckylo JAEATeNIbHOCTh MO MPO(UIHHBIM
npeaMeram (AMCLUUIUIMHAM, MOAYJISIM) B pPaMKax IPOrpaMM OCHOBHOI'O OOILIEro M cpeiHero oo-
Iero o0pa3oBaHusl, HHAMKATOPOM JOCTIKEHHUS KOTOPOH SIBIISIETCS:

e [IK-2.2 [Ipumensier OCHOBbI TeOpUH (PyHAAMEHTAIbHBIX U NMPUKIIAJAHBIX Pa3/I€lIOB XU-
MHUH (HEOPTaHUYECKOH, aHAIMTUYECKOH, OpraHndecKo, ¢usnmdeckoit, xumun BMC, xummuye-
CKUX OCHOB OMOJIOTMYECKUX IPOLECCOB, XMMHUUYECKON TEXHOJOIMH) JUIsl PELICHHUs TeopeThde-
CKHX U NMPAKTUYECKUX 33]1a4.

1.4 Tlepeyens MJIAHMPYEMBIX Pe3yJbTaTOB 00y4eHHs. B pe3ynbrare n3ydeHus IUCLU-
IUITMHBI CTYAEHT JOJIKEH

3HATh!

® OCHOBBI TEOpPUM (QYHJIAMEHTAJIbHBIX U MPUKIAJHBIX pa3[eloB XUMHUHU (HEOpraHude-
CKOH, aHATMTUYECKON, OpraHUIeCcKoi, pusndeckoid, xumur BMC, XUMIUYeCKHX OCHOB OHOJIOTH-
YECKHUX IPOLECCOB, XMMUYECKONH TEXHOJIOTHHU) Ul PEIICHUS TEOPETHUYECKUX M MPAKTUYECKUX
3a/1a4;

YMeThb!

e paspalaTbIBaTh METOJMYECKHME W HOPMATUBHBIE MaTepualbl B paMKax IMpogeccHo-
HaJbHOM JIeATEIHHOCTH,

BJIAJIeTh!

® METOJUKOHN mpernojaBaHus y4yeOHOro mpeaMmera (3aKOHOMEPHOCTSMHU Ipoliecca ero
IpenojaBaHusl; OCHOBHBIMU MOAXOAAMHU, IPUHLIMIIAMH, BUJJaMU U IPUEMaMU COBPEMEHHBIX IIe-
JTarOTUYECKUX TEXHOJIOTUH), YCIOBUSIMHU BbIOOpa 00pa30BaTEeNbHBIX TEXHOJOTUN A JOCTHXKE-
HUS TUTAHUPYEMBIX 00pa30BaTeNIbHBIX PE3ylIbTaTOB OOyYEHHUs, COBPEMEHHBIMH I€1arOruuecKu-
MU TEXHOJIOTUAMHU peAIM3allui KOMIIETEHTHOCTHOIO OIX0/a.

1.5 O0mas TpyroeMKoOCTh IUCHUILUINHBI «Oprannyeckuii CMHTe3)» COCTaBIJIsET 6 3a-
yeTHbIX eauHuIl (nanee — 3E) (216 yacoB).

[IporpamMMa npegycMaTpuBaeT U3ydeHHE MaTepuaia Ha JeKUUIX U JJaDopaTOPHBIX 3aHs-
tusx. [IpenycMoTpeHa camocrosiTenbHas paboTa CTYJEHTOB IO TeMaM M pasaenam. Ilposepka
3HAaHUN OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATHHO.

1.6 O6beM TUCHUILINHBI U BUABI Y4eOHOIi 1esITe IbHOCTH
OBBEM JIMCLIMIIJIMHBI U BUJIbl YYEBHOM JESTEJIBHOCTH (ounas popma 06ydeHs)

Bun yueOHOM paboTh Bcero uacos CemecTpsl
OO0m1ast TpyJ0€MKOCTh 216 9
AyIUTOpHBIE 3aHATHS 90

Jlexrum 36

JlaGopaTopHbie pabOThI 54

CamocrosiTenbHas padora 90

Buj HTOroBOro KOHTPOJISL: 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2 Y4yeOHO-TeMaTH4ecKuii nJiaH (ouHasi gopma o0yueHus )

AynuTtopHsble 3ansi- | CaMmocrT.

Ne HaumenoBanme Tem (pa3iesioB) Bceero
THSHA padora




qyacoB

Jlexnun

Jlabopa-
TOPHBIE
3aHATHS

Beenenue. e, 3a1a4u 1 QyHKIUM XUMHYECKO

ro CMHTE3a. HJIaHI/IPOBaHI/Ie CHHTE3a

1

Beenenue. IlpaBuia pabotel B naboparopuu
XuMuueckoro cunresa. [Ipubopsl u mocyaa B
xuMuueckoM cunrese. Llenu, 3amaun u ¢GyHK-
1Y XMMUYECKOTO CHHTE3a

2

2

Jlaboparopuass pabora 1. IlpaBunma paboTsl B
7abopaTOpUy XUMHUYECKOTO cuHTe3a. [Ipubopsl
Y TIOCY/1a B XMMHYECKOM CHHTE3E

Beiaenenue U CHMHTE3 NMPAKTUYECKH ITOJIE3HBIX
coennHeHun. [Ilpupoanble aHanoru.

MGTOIH:I BBIACJICHHUA, OYHMCTKH H I/II[eHTI/I(l)I/IKa—
O XUMHYCCKHX BCIICCTB

JlabopatopHasi padoTta 2. MeTonbl BbIJIEICHUS,
OYMCTKA W WIACHTU(UKANUA XUMHUYCCKUX Be-
niectB. OmnpeneneHue TeMrepaTypsbl MIaBICHUS
M-HUTPOOCH30MHON KUCIIOTHI

JlaGopaTopHas pabota 3. DKCTpakius 3PUPHBIX
Macesl M3 PaCTHTEIBHOTO CHIPbS. OIpeaesiCHUE
coniepkanus ButamuHa C.

JlaboparopHas pabota 4. Bolgenenue nmexkTuHa
W3 TUIOJIOB ILUTPYCOBBIX PACTEHUN METOIOM
HKCTPAKIIUH.

JlaGopatopnast pabora 5. Beimenenue xodenna
U3 Yas WU JPYTUX MPHUPOAHBIX OOBEKTOB Me-
TOJIOM DKCTPAKIIHH.

JlaboparopHas pabora 6. Briaenenue amurna-
JIMHA U3 KOCTOYEK.

10

IImaHnupoBaHue CHUHTE3a OPraHUYECKUX COEoU-
HEHUU

4

I. CtpaTerusi cunte3a. PerpocuHTeTnuecKknii aHaIu3

11

CTpaTel"I/ISI cuaTe3a. OCHOBHBIC TTOHSATHS pPETpO-
CHHTCTHYCCKOI'O aHaJIn3a

4

12

Taktuka cuHTe3a. PerpocuHTeTMYECKHMI aHa-
JIN3.

4

13

Kontponbnas pabora: Taktuka cuntesa. Perpo-
CUHTETUYECKUN aHaAIU3.

14

XuMUYecKasi peakiys U CHHTETUYECKUN METOT

N

15

JlaGopatopHast paboTta 7. XuMHUECKasi peaKIus
W CHHTETHYEeCKHil Mmeroa. Peaknuum Hykieo-
¢mibHOrO 3amerieHust Sn1 u Sn2 tuna. Cunres
JTHIIalleTaTa U OPOMUCTOrO ITHIIA

16

Peakuusa I'punbspa. Peaktussl I'puHbspa Kak
OCHOBaHHUS U HYKJIEOQWIbl B peaklusx 3ame-
LICHUS U IPUCOCIUHEHHUS.

17

Taktrueckue mpoOaemsl cuaTe3a. OOpazoBaHue
CBsi3M yraepoxa-yriepon. KapOouunbHBIE CO-
eIMHEHHUS KaK HYKJICO(PMIBI U DJICKTPO(HIIBI.

18

JlaGopatopHasi pabora 8. TakTuueckue mpo-




Onembl cuHTe3a. OOpa3oBaHUE CBS3H YTIIEPOI-
yriepo. KapOoHWIbHBIE COeIMHEHHS KaK HYK-
neouner u dnekTpodmibl. Cunte3 deHondra-
JIeHHA

111. B3aumonpeBpanenus GyHKIHOHAIbHBIX

rpynn

19

B3aumomnpeBparnienus GpyHKIIMOHAIBHBIX TPYIII.
W3orumncuyueckue W HEU3OTUIICHYCCKUE TPaHC-
dbopmaruu.

8

20

Jlaboparopuass pabora 9. WM3zoruncuyeckue u
HeW3orurcuyeckue Tpanchopmanuu. MeTobl
OKHCJICHUSI- BOCCTAHOBJICHUS OPraHHUYECKUX
coenuHenuii. CUHTE3 alleToHa

21

CeJIeKTUBHOCTh XMMHYECKHUX peaKHHfI.

SN

S

22

VYnpaBieHue CeIeKTUBHOCTBIO XUMHUUYECKUX pe-
Ak

SN

N

23

JlaGopatopnast pabora 10. CeneKkTUBHOCTh XU-
MUYeCcKHX peakiuil. Peakiuu anexTpoduabHOro
3amemneHust (Se2) B apoOMaTHYECKUX COCIUHE-
HUsX. CUHTE3 M-HUTPOOEH30MHON KHUCIOTHI

24

DJIEMEHTOOPTaHWYECKUE COETUHEHUs. MeTo b
CHUHTE3a DJIEMEHTOOPTaHNYECKUX COCIMHEHHIA.

25

JlaGopaTtopnas pabora 11. DnemeHTOOpPraHHMYe-
CKHE  COCTUHCHHUS. Cunres  mpuc(2,6-
JMMETOKCU(EHUI)CypbMbI

26

JlabopaTtopHnas padota 12. Beinenenue, ouncrka
U UJeHTU(UKALUSA 3JIeMEHTOOPraHUYECKHX CO-
enunenuit. [lepekpucramumsanus  mpuc(2,6-
JMMETOKCU(EHUIT)CypbMbI

27

YcranopneHnne CTPOCHUA OPraHUYCCKHUX U IJIC-
MCHTOOPIraHUYCCKUX CO€TUHEHUI

28

JlaGopaTtopHnast pabora 13. YcraHoBieHue cTpo-
€HMsI OPraHMYECKUX U 3JIEMEHTOOPTaHMYECKUX
coenquHenuil. MK-cnextp m-HUTpOOEH30MHOM
KUCIOTBI U mpuc(2,6-1MMeTOKCHBEHUIT)CYPbMBI

29

JlaGopaTtopHnast paborta 14. YcraHoBiIeHUE CTPO-
eHUsl TpHUPOAHBIX coeanHeHud. UK-crmexTpsr
MEeKTHHA, AMHUTJAIMHA, KOoderHa.

30

DK3aMeH

36

Hroro

216

36

54

90

HNHTepakTUBHOE 00YUYeHHUE 1O JUCI]

HUIIJINHE

Tema 3angaTHSA

Bun
3aHATUS

®opmMma

HUHTCPAKTUBHOI'O
3aHATUA

Koma-Bo
4acoB

Beenenue. IlpaBuna pabotsl B 1aboparopuu
XUMHYeckoro cuHTesa. [Ipubops! u nocyna B
opranndeckoMm cuHTese. llemn, 3amaunm wu
(YHKIMU XUMHYECKOT0 CHHTE3a

JIK

Jlexknus ¢ ommmoOKkaMu

Crparerust cunre3a. OCHOBHbIE TIOHSTHS pe-
TPOCHHTETHYECKOTO aHAJIN3a

JIK

Jlekuus-nuckyccust

XUMHUUYECKasi PEaKLUs U CUHTETUYECKHM Me-

JIK

Jlekuus ¢ omuoOKkaMmu




TOJ

4 | Taktrueckue npobaembl cuHTe3a. OOpazoBa- JIK Jlexuwms ¢ ommOKaMu 2
HUE CBsI3U yriepoa-yriepon. KapOoHuabHbIe
COCJIMHEHUS KaK HYKJICO(DUIBI U AIEKTPOPu-
JIBL.

5 | JlabopatopHas pabota 3. Dkcrpakius dpup- JIb Pabota B manbIx 4
HBIX Macell U3 PaCTUTENBHOTO ChIphbsi. Orpe- rpynmnax
JiesieHue coaepskanusi Butamuna C.

6 | JlJaboparopuas pabota 5. Beinenenne kodeu- JIb PaGora B ManbIx 4
Ha U3 4Yas WU JPYTUX MPUPOAHBIX 0OBEKTOB rpymnmnax
METOJIOM SKCTPAKIIUH.

7 | Peakmus ['punbsipa. PeaktuBbl [ puHbspa kak JIK Jlekuusi-nuckyccust 2

OCHOBAaHUsA H HyKJIGO(l)I/IJII)I B pCaknugax 3a-
MCHICHUSA U ITPUCOCANHCHHU.

8 | Jlaboparopnas pabora 7. XuMudeckas peak- JIb Pabota B manbix 4
Ul U CHUHTeTHYeCKuid mMeron. Peakuuu Hyk- rpymmax
neounpHOoro 3amemenus Syl w Sn2 Tuma.
CuHre3 sTHalieTaTa U OPOMUCTOrO HTHIIA

9 | Jlaboparopuast pabora 10. CeneKTHBHOCTH JIb Pabota B ManbIx 4
OpPraHUYeCKUX peakiuid. Peakiuu 3ieKTpo- rpymnmax
¢unpHOTO 3amenicHust (Sg2) B apomMaTHye-
CKHUX COCIIMHCHUSX. CunTes M-
HUTPOOEH30MHOMN KUCIIOTHI
10 | JTaboparopuass pabora 13. VYcraHOBICHHE JIb Tpenunru 4

CTPOEHHSI OpPraHUYECKHX U DJIEMEHTOOpPraHM-
yeckux  coenuHenuid.  MK-cmektp — wm-
HUTPOOCH30MHON  kucioTel U mpuc(2,6-
JUMETOKCU(EHWIT)CYPbMBbI

Bcero: 30

3 COAEP)KAHUE PA3JIEJIOB (TEM)

| Beenenne. Ileam, 3axaun U GyHKUMM XHMHYeCKOro cuHTe3a. IlnanupoBanue cuH-
Te3a

Beenenne. Kparkuii ncropuueckuit 0630p CTaHOBIEHUS U Pa3BUTHSI XUMHUYECKOTO CHHTE-
3a. [IpenMer u 3aauyn XMMHUYECKOTO CHHTE3a. MeToAbl BBIIEICHUS U OYUCTKH OPraHU4EeCKUX
BemiecTB. [Ipubops! amst sxcrparupoBanus. Crioco6s! neperonku. Ileperonka npu arMochepHoM
naBineHun. lleperonka ¢ BOASIHBIM ITapoM, IEPEroHKa B Bakyyme. OUuCTKa TBEPIBIX BELIECTB
NepeKpUCTAITN3AIMeN U3 BOJIbI U OpraHMUECKUX pacTBopuTeei. Bosronka (cyonumarius).

Ornpenenenne BaXHEHIINX KOHCTAHT OPTAaHMYECKUX M AJIEMEHTOOPTAHMYECKUX COEIMHE-
HUU: TeMIIEpaTypa KUIICHKs, TEMIIEpaTypa IJIaBICHUs, IJIOTHOCTU KUJIKOCTEH, ITOKA3aTENIH IIpe-
JIOMJICHHS.

[TpaBuna Ge3omnacHoON paboThl B XuMHUecKkoi Jaboparopuu. IlepBas momols npu oxorax,
OTpaBJIEHUSIX, IOPE3aX CTEKIOM. TyIllIeHne MECTHBIX 3arOPAHUIl U TOPAILIEH OJEKIbI.

Lenu, 3anaun 1 GyHKIUMM XUMHUYECKOTO cuHTe3a. CHHTE3 MPAaKTUUYECKU TOJIE3HBIX COeIU-
HeHui. [IpupoHbIe aHAIOTH.

CuHTEe3 NpakTHUYECKH NOJE3HbIX coequHeHui. IIpuponneie ananorn. CHHTE3 Kak IOMCK.
CuHTe3 Kak MHCTpYMEHT uccienoBanus. Co3aaHue HOBBIX CTPYKTYp, IPOOJIEMHBIX Uil OpraHu-
4eCKOM XMMHH. Paciypenne kpyra U3BECTHBIX XUMUUECKUX COCIUHEHUN.

Belienenne nekTuHa u3 10408 LIUTPYCOBBIX PACTCHUM METOAOM JKCTPAKUUH. Brinenenne
KoerHa U3 4as WU JPYTruX MPUPOJHBIX 0OBEKTOB METOIOM IKCTpaKUuu. Brinenenue amuraa-
JIMHA U3 KOCTOYEK.

1. Ctparerusi cunTe3a. PeTpocMHTeTHYECKHIT aHAJIN3




PerpocunTeTnueckuit ananus. TakTuka cuHTE3a

B03MOXHOCTh NPOTEKaHUS XUMUYECKON peakuuu. TepMoanHaMUuecKass U KHHETHYECKAS
JIOITyCTUMOCTb CUHTETUYECKON peakny. « CHHTETUUECKUI METO1» XUMUYECKON peaKuu.

XuMuueckas peakuus U CHHTETUYECKUA METOT

I'ereponutnueckue peakuuu. OpraHudeckue HOHbI M (AKTOPHI ONPEACISIONUE UX CTa-
OMIIBHOCTB. DNEKTPO(UIBI U HYKJICO(PUIIBI B peaKIUsAX 00pa30BaHUs YIIepOA—YyTIepOTHON CBS-
3H.

Peaxnus Bropua. HenocraTku peakiyu u crioco0sl ux ycTpaneHus. KynpaTHsle peareHTHI.

Peakuus I'punbsipa. PeaktuBsl ['puHbapa Kak OCHOBaHUS U HYKJIEO(QUIIbl B peakUUAX 3a-
MEIIECHNS U IPUCOEAUHEHNUS.

KapOouumnbHabie coennnenus kak aiextpoduibl. Peaktus Monnya u peakius @aBopckoro.
CunTte3 OyTagueHOBOr0 U HATypaJIbHOTO N30IPEHOBOTO KaydyKa.

HyxneodunsHOCTh 1 OCHOBHOCTH OpraHMYECKHUX peareHToB. CHllbHbIE HEHYKIICO(DUIbHbBIE
ocHoBaHus — quu3onpormiamu autus (LDA).

Taktuueckue npodiemsl cuHTe3a. OOpa3oBaHKE CBI3U YIIIEPOI-YTIEPO.T

KapOonunpsable coeauHeHus: Hykieoduiasl. KoHneHcauu — anpfoibHas U KPOTOHOBAS,
cinoxxknoaupHas (Knsiizena), Jlukmana, Jlap3ana, I'enpu, Pedopmarckoro, Ilepkuna, IITo606e,
Kuesenarensa. O6ecrnieueHue CeleKTUBHOCTU peakiuil koHaeHcanuu. [lpasuno Burrura. Ilpak-
TUYecKoe MpuMeHeHne KoHaeHcanuii. Cunrtes f-uoHoHa, anpaeruga C-15, MeTuinn3o0yTHIIKETO-
Ha, BepoHaJa, OnocuHTe3 D-TmoKo36l.

CuHTe3 anmKkeHOBOro (QparmeHTta IeneBoil Monekynbl. Peakmus Butrura. ObGecneuenue
KOHTPOJIS CTEPEOCEIEKTUBHOCTH peakiuu. CUHTE3 BUTAMUHA A.

ConpspkeHHOE TPUCOEAUHEHUE HYKICO(PUIIOB K o,[-HempenenbHbIM KapOOHUIBHBIM CO-
enuHECHUSIM. Peakius Muxasisa. Aknentopsl Muxadiis. aHHenupoBaHue mo Poouncony. Cunre3
OMLIMKIMYECKUX €H/INOHOB.

Kap6omerannupoBanue ankuHoB o Hopmanny. Cunte3 pepomona 6abouku JpeBOTOUIIA
COSSUS COSSuUS.

PerpocunTeTHUECKNH aHAIN3 ALIMKIMYECKUX LIEJIEBBIX CTPYKTYP.

111 B3anmonpeBpameHnsi GyHKIMOHAIbHBIX TPy

[TonsTre «pyHKIMOHAIbHAS TPYIay. YPOBHU OKHCIEHUS yriiepoaHoro ueHtpa. Kiaccu-
¢dukanusa GyHKIMOHATBHBIX TPYIIN U MX B3aUMOIPEBPAIICHHH.

M3oruncuueckue tpaHchopManuu. CHHTETHYECKAas SKBUBAJIEHTHOCTh (DYHKIMOHAJIBHBIX
TPyl OJHOTO YpOBHs OKHcieHus. [Ipon3BogHbIe HyIEBOIO YPOBHSI OKUCIICHUS — AJIKaHbl U Me-
TaJNIOOPTaHUYEeCKUe coeUHEHUs. [Ipon3BoHbIE NEPBOr0 YPOBHS OKHCIEHHUS — CIIUPTHI U al-
Kuaranorenuabl. Peakuuu ruapoOopupoBanus no bpayny. IIpon3BoaHble BTOPOro ypOBHS
OKHUCJICHUS — KapOOHUJIbHBIE COEIUHEHUs], TJUKOJIU, SMOKCUJbI, AUEHBI, aUIUJIOBbIE CIIUPTHI.
[Tpon3Bo/iHBIE TPETHETO YPOBHS OKUCIEHUS — KapOOHOBbIE KHCIOTHI, HHUTPHIBL, a,[-
HenpeenbHble KapOOHWIbHbBIE COeAMHEHNU S, IPONapTHIIOBbIE CIIUPTHI, CHUHBI.

Hewuszoruncuueckue Tpancopmauy Kak mMyTH HEPeX010B MEXy Pa3TUUYHBIMUA YPOBHSIMHU
okucienusd. OkucnuTenbHasi KOHACHcalus aleTuiaeHn10B Meau (peakuus ['nazepa). Cuntes aH-
TUOMOTHKA arpoOuIHa. BoccTaHOBIEHNE KETOHOB 710 TMHAKOHOB. AIIMJIONHOBAsI KOHIEHCAIIHS.

B3aumornpeBpaiienue (yHKIMOHATBHBIX TPYNN KakK CTpaTerHYecKUil METOJ B IOJHOM
cuHTtesze. CuHTE3 HUKIOOKTaTeTpacHa (Busbimrerrep) 1 aCKOpOMHOBOM KUCIOTHI U3 D-TitoK035I.

VYnpaiieHue ceneKTHBHOCThIO XMMHUECKUX peaklnuii

Knaccudukanus npobiem cenektuBHocTu. [locnenoBarenbHble, mapaieabHble U MOCIe-
JoBaTeIbHO-MapaieNibHble peakuuu. Bribop moaxoasiedt peakuuu. BappupoBaHue npupo/sl
pPEareHToOB KaK CIOCO0 yNpaBJIEHUS CEJIEKTHMBHOCTHIO peakiyu. CelneKTHBHAs aKTHBALUs allb-
TEPHATUBHBIX PEAKIIMOHHBIX LIEHTPOB CyOCTpaTa Ha MpUMeEpPE aleTOYKCyCHOro adupa.

3ammra GYyHKIMOHAJIBHBIX TPYII KaK Coco0 yImpaBieHHs CEeKTUBHOCTBIO peakiuii. 3a-
nuTa KapOOHUIILHOM U CIUPTOBOU Tpynil. [IpUHIMIBI «OPTOTOHAIBPHONW CTAOMIIBHOCTH» M «MO-
TYJIUPOBAHHON JTaOMIIBHOCTH.

[InannpoBaHuE CUHTE3a XUMUYECKUX COETUHEHUI
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Crneuunduka 3a1a4 Ipyu CUHTE3€ HUKIUYECKUX coeAMHEHUNH. OObIUHbIE METO/IbI allMKINYe-
CKOM XMMHUH B IOCTPOCHUHU LIUKJIMUYECKUX CUCTEM. Maiible HUKIIbI IPOU3BOIHBIE LIUKIIONPOIIaHa
u nukinooyrana. [latu- u mectuunennsie nuKiIbl. Lukisl Gonpinoro pasmepa. Porokcans! u ka-
teHanbl. Pabotsl [urnepa u Ilenepcena. CuHTE3 MaKpOIMKIMYECKUX MOIUIPUPOB IuOEH30-18-
KpayH-6 u quoeH30-14-kpayn-4.

[uknonpucoeMHEHUE —  METOJA  IOJYyYEHUs  LUKIMYECKUX  CTPYKTyp. [4+2]-
nukionpucoenunenue. Peakuus Junbca-Anpaepa. TpeOGoBanus npeabsBiseMble K JUCHY U JH-
eHopminy. CHHTE3 KBapULIMKIaHA U aJJaMaHTaHa.

[2+2]-tmknonpucoeaunenne. CuHTE3 NPOU3BOAHBIX IHKI0OyTaHa. CHHTE3 «OeH30I1a
[proapay.

[2+1]-tmknonpucoenunenne. CHHTE3 MPOM3BOAHBIX IHMKIOMpornaHa. KapOeHsl. MeTombt
rerepanuu kapoeHoB. Llukionponanuposanue 1o CummoHcy-CMuUTy.

CenexTUBHOCTh ITUKIIO00pa30BaHUs B KOMILUIEKCAX MEPEXOAHbIX MeTaioB. CHHTE3 IUK-
nooktareTpaeHa (Penme). [2+2+1]-muknonpucoenunenue. Peakuust [locona-Kxanma. Cunres
MPOU3BOAHBIX LIUKJIONEHTEHOHA. [4+4] u [4+4+4]-1uKIIonprUcOeIUHEHUE.

VYcTaHOBNEHUE CTPOCHUS OPraHUYECKUX MW BJIEMEHTOOpraHmyeckux coeaunenuit. UK-
CIEKTP M-HUTPOOCH30MHOM KUCIOTHI U mpuc(2,6-1uMeTOKCH(EHIIT)CYPbMBI.

YcraHOBIEHUE CTPOCHMS NPUPOAHBIX coenuHeHMM. MK-crekTpsl NeKTHHA, aMUIaanHa,
koernHa. OCHOBHBIE MOHATHS PETPOCHHTETUYECKOTO aHaIN3a: IeJieBas MOJIeKyJsa, MOJIEKYJIsIp-
Hasl CJIOKHOCTbD, TPAHC(HOPM, CHHTOH, PETPOH, IEPEBO CHHTETUIECKUX HHTEPMEIHATOB.

Tuner Tpancdopmos: pacwienenue (D), couwrenenue (R), BBemeHue (yHKIMOHAILHOM
rpynmsl (FGA), 3amena ogHol GyHKIHOHAIBHOM rpymmbl Ha apyryio (FGI), neperpynmnupoBka
(Rt).

Tunsl crpaTeruii B peTpOCUHTETUYECKOM aHAIM3€: CTpaTeruu Oasupyroliyecs Ha TpaHC-
dopmax, crpaTeruu Oa3upyrolyecs Ha TOMOJOIMH, CTpaTeruu Oasupyroumecs Ha (QyHKLIHO-
HaJIbHBIX FPpyHIax.

CunTe3 nuHeHbIN U KOHBEpreHTHBIN. boprba ¢ «apupmernueckum gemoHom». [Ipumene-
Hue nuHeiHoi (Bunpmrerrep) u koHBepreHTHOW (POOMHCOH) cTpaTeruili B CMHTE3€ TPONMHOHA.
Peaknus MaHHuxa.

JloMrHO-peakuy B opraHnyeckom cunrese. CuHTe3 ropMoHa nporecrepoHa (J»koHcoH)

Cnucox 0CHOBHOM JIMTEPATYPHI

1. XKunkos, B.B. Oprannyeckuii cuntes3: yueOnoe nocooue/ B.B. XKunkos, U.A. Tpopum-
noBa, U.B. EropoBa. — brnarosemienck: Mza-so BI'TIY, 2018. — 256 c. (20 3k3.)

2. Kunaxos, B.B. Oprannvecknii 1 HEOpraHWYECKU CUHTE3: MeTo quuecKrue peKOMeH-
Januu i ctyaeHToB V kypea.- biarosemenck: M3n-Bo BITIY, 1998. — 70 c. (18 3k3.)

3. [Itumpina, O.A. JIabopatopHbie pabOTHI IO OPTaHUYECKOMY CHHTE3Y: y4e0. mocooue aJis
XUM. ¥ Ouon. crien. nen. uH-ToB/ [Itunea H.A. [u np.]. —M.: [IpocBemenue, 1979. —256 c., um.
(13 2x3.)

4 METOJUYECKHUE PEKOMEHIALIMH JUISI CTYJIEHTOB IO U3YUEHUIO
JUCHMUIIIAHBI

[TporpamMa mpu3BaHa MOMOYb CTYAEHTaM €CTECTBEHHO-Teorpaduueckoro QaxyiabTera
npoduis OMOJIOTUS U XUMUS B OpraHU3allii CaMOCTOSITENIbHON pabOTHI 0 OCBOEHUIO MpEAMETa
«Opranu4eckuii CHHTE3».

[IporpaMMa AHUCUMITIMHBI, COCTABJI€HAa B COOTBETCTBHM C YUYEOHBIM IJIAHOM IO CHEIH-
IBHOCTH.

B paznene «IIpakTukym Mo AUCHMILIUHE» PACCMOTPEH psl J1abopaTOpPHBIX padoT, co-
CTaBISIOUIMX NMPAKTHYECKYIO 4acTh AUCLUUIUIMHBL Pa3gen Takke CONEpKUT IJIaHbl MpakTHye-
CKHX 1 J1a00paTOpHBIX paboT ¢ yKa3aHHEM TeM JIa0OpaTOPHBIX PaboT.

[Tonp3ysich MpenIoKEHHBIMU yYEOHBIMH MOCOOMSMHU CTYJEHTaM HEOOXOIUMO H3YUHUTh
COJIepKAHNE PEKOMEHIOBAHHBIX K BBIINOJIHEHHIO JJAOOPaTOPHBIX padoT, a B TETpaau AJs Jabopa-
TOPHBIX paboT omucaTh CoEpKaHUE PAOOTHI U MPEICTABUTh PACUETHI.
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Ilo BompocaMm BBI3BIBAIOIIMM 3aTPYAHEHUS CIEAyeT MOIY4YUTh WHAWBUIYAIbHYI KOH-
CYJIbTALIMIO y TIPETIOIaBaTellsl.

IIpu noAroTOBKE K CEMUHApy CTYIEHTY HEOOXOAMMO U3YyYUTh TEOPETHUYECKOE COMAEpIKa-
HUE JIaHHOW TEMBbI B COOTBETCTBHH CO CITUCKOM IPEIIOKEHHBIX BOIpocoB. [Ipu m3ydyenun teo-
PETUYECKUX BOIPOCOB U BBIIIOJHEHUH 33JJaHHsI CAMOKOHTPOJISI CJIEAYET MOJIb30BATHCS PEKOMEH-
JIOBAaHHOUW y4eOHOU JIUTEpaTypoll yKa3aHHOU /ISl KaXJI0H TEMBI.

Bonpocsl, BBIHOCHMBIE HAa 3K3aMEH, COCTABICHbI B COOTBETCTBUM C IMPOrpaMMOi U3yda-
€MOH JUCUUIUIMHBL, YTO 00JIerdaeT MOATOTOBKY CTY/ICHTOB M IOMOTaeT C(OPMUPOBATH LIETIOCT-
HOE IPeICTaBJICHUE O IIPEAMETE.

OOmmii crimcok y4eOHOU, yueOHO-METOJMYECKON M HAyYHOU JIMTEPATyphl MPEICTaBICH
OTJEJIBHO.

YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHON Pa0doThI CTYIeHTOB M0 JUCHHUILINHE

Ne Koxa-Bo yacos
n/n DopMbl/BUBI B €COOTBET-
HaunMenoBanue pa3aesia (TeMbl) .. | crBUH C y4eod- DopMbI KOH-
JUCIUTLINHBI camocTosTEILHOU HO- Tpoas CPC
padoTel TeMaTHYeCKUM
IJIAHOM
1 | Beenenwme. llenu, 3amaun u ¢ynk- | HM3ydenue oc- 28 IpOBEpKa KOH-
UMM XMMHYECKOro cuHTe3a. [lnanu- HOBHOM U J10- CIIEKTa, JK3a-
pOBaHME CUHTE3a MOJHUTEIIbHOMN MeH, KOHTPOJIb-
JUTEPaTYpHl, Has pabota
odopmiieHHe
KOHCIICKTa
2 | Crparerust cunte3a. Perpocunreru- | HM3yueHue oc- 22 poBepKa KOH-
YeCcKHni aHanm3 HOBHOM M 10- CIIEKTa, DK3a-
MOJTHUTEIBHOMN MeH, KOHTPOJIb-
JUTEpaTyphl, Has pabota
odopmieHue
KOHCITEKTa
3 | BzaumornpepaiueHus ¢ynkumo- | M3yuenue oc- 40 IIPOBEpKa OTye-
HAJTBHBIX TPYIIIT HOBHOW U JI0- TOB 110 J1abopa-
ITOJTHUTEIILHOU TOpHOI1 pabore,
JUTEPaTYPHI, IK3aMEH
odopmiIeHHE Ta-
OopaTopHOH pa-
0OOTBI U ITOATO-
TOBKA OTYETA
Bcero 90

5 MPAKTUKYM 110 IMCHUIIJIMHE

I11an 1abopaTopHbIX padoT

Ne JlaGoparopHas paboTa [IpakTukym

1 | Jlabopatopuas pabota 1. [IpaBuia pabotsl B maboparopuu xu- | [1] ctp. 172
MHUYECKOTo cuHTe3a. [IprOophI M OCy1a B XUMHYECKOM CHHTE3¢

2 | JJaboparopHas pabora 2. MeToIsI BBIZCTICHHS, OYUCTKU U uaeH- | [1] ctp. 189
TUPUKAIIMM XUMHYECKUX BemecTB. OmnpeneneHue TemMreparypsl
TIJIABJICHUS] M-HUTPOOCH30MHOM KMUCIOTHI

3 | JIaboparophnas pabora 3. Dkcrpakiuus 3pUpHBIX Macen u3 pac- | [1] ctp. 140
TUTEIBHOTO CHIPhS

4 | JJaboparopHasi pabota 4. Brinenenue nmexkTuHa u3 iogoB nuT- | [1] ctp. 143
PYCOBBIX PACTCHHH METOJIOM SKCTPAKIIHH.
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JIaGoparopHas paboTa 5. Beinenenue kodenHa u3 yas wia Jpy-
THX IIPUPOAHBIX O0BEKTOB METOIOM IKCTPAKIIHH.

[1] cTp.

143

JlaboparopHasi pabota 6. BeieneHrne aMuriaiinaa U3 KOCTOUYEK.

[1] cTp.

144

JIabGopatopHas paborta 7. XuMuyeckas peakius M CHHTETHYE-
ckuil meroa. Peakuuu HykneoduiapHOro 3amemmeHust Sn1 U Sn2
tuna. CHHTE3 STHIaneTaTa 1 OpOMHUCTOrO ATHIIA

[1] cTp.

173

JlaboparopHast padora 8. Takruyeckue npodiemsr cuaTe3a. O0-
pa3oBaHKe CBS3U YIiiepoa-yriaeposa. KapOoHuIbHbIE COSTUHEHUS
KaK Hykj1eouisl U 3nekTpoduisl. Cunres henondranenna

[1] cTp.

189

JlaboparopHas paborta 9. M3oruncuueckre U HEU30TUIICUYECKUE
tpanchopmammu. MeTOBl OKUCICHHS- BOCCTAHOBICHHUS Opra-
HUYECKMX coerHeHui. CHHTE3 alleToHa

[1] cTp.

183

10

JlaboparopHast pa6ora 10. CelneKTUBHOCTh XMMHYECKUX peak-
nuid. Peaknuu snextpoduinbHOro 3amernieHus (Sg2) B apomaTH-
JecKux coennHeHusx. CHHTE3 M-HUTPOOCH30MHON KHUCIOTHI

[1] cTp.

178

11

JlabopaTtopHas padota 11. DieMeHTOOpraHuYeCKHEe COCTUHECHHUS.
Cunres mpuc(2,6-1uMeToKCH(EHUIT)CYPHMBI

[1] ctp.

204

12

JlabopaTtopHas pabora 12. Beinenenue, ounctka u uaeHTHUKA-
IIUS DJIEMEHTOOPTraHMYECKUX coenuHeHui. [lepekpucrammnzanus
mpuc(2,6-1uMeToKCH(EHIIT)CypbMbI

[1] cTp.

204

13

JIaGoparopHas paborta 13. YcraHOBIEHHE CTPOEHHUs OpraHuye-
CKMX M DJIEMEHTOoOpraHmyeckux coeauHenui. WK-cnexrtp wm-
HUTPOOCH30MHOM KHUCJIOTBI u mpuc(2,6-
JMMETOKCU(EHUIT)CYPbMBbI

[1] cTp.

211

14

JIaGoparopHas pabota 14. YcraHOBIE€HHE CTPOEHUS TPUPOTHBIX
coequHenunil. UK-criekTpel nekTrHa, aMMrjajinHa, KopenHa.

[1] cTp.

211

[1] )Kunkos, B. B. Opranuueckuii cuHTe3: y4eOHO-METOANYECKOE TOCOOHe ISl CTYICHTOB

neasy3os / B. B. XKunkos, U. A. Tpodumuona, . B. Eroposa. — biarosemenck: M3narenscTBo
BbI'TIY, 2018. - 256 c.

6 IMAJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)

YCBOEHHOI'O MATEPHAJIA

6.1 OuneHovHblie CpeacTBa, MoKa3aTeJId U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIIUii

HNupexc Ounenovnoe IHokazarenu Kpurepun onenuBanns
KoMIIe- CpeacTBo OLlCHUBAHMSHA c(popMHPOBAHHOCTH KOMIIETCHIM A
TeHUHH
T1K-2 Otyer 110 Ja- Huszkuii — HEeyoBye- | CTaBUTCA, €CJIM JONYUIEHbl CYIIECTBEH-
6opaTopHOH TBOPUTEIBHO Hble OMIMOKM (B XO/A€ OSKCIEpUMEHTa, B
pabote 00bsACHEHUH, B 0()OpMIIEHUU pabOTHI, IO

TEXHUKe 0€30MacHOCTH, B paboTe ¢ Belle-
CTBaMU W TpuOOpamu), KOTOpbIE HE HC-
MpaBJIAIOTCS JaXe IO YKa3aHUIO Iperno-

JaBaTeClIA.
HOpOFOBBIﬁ—YILO- CTaBUTCA, €CJIM HONMYLICHBI OAHA-IBE CY-
BJICTBOPUTCIIBHO OICCTBCHHBIC OIINOKU (B X0O€ OKCIEpH-

MEHTa, B OOBSICHEHUH, B O(OPMIICHUU
paboThl, TI0 TEXHUKE OE30MacHOCTH, B
paboTte ¢ BemiecTBaMu U MpudOpaMu), Ko-
TOpBIC HCIIPABIIAIOTCS C TIOMOLIBIO TIpe-
1oJIaBaTedIsl.

ba3oBelii — Xxopomio | a)paboTa BBINONHEHA MPaBHIBLHO, 0€3 Cy-
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IIECTBEHHBIX OMIMOOK, C/IEJIaHbI BHIBO/IBI;
0) [OMyCTUMBL: HEMOJHOTa MPOBEICHHUS
i opopMIICHHSI SKCIIEPUMEHTA, O/IHA-BE
HECYIIIECTBEHHbIE OIIMOKU B MPOBEACHUU
Wi 0pOpMIICHUN IKCIIEPUMEHTA, B MPaBH-
Jax paboThI ¢ BElIeCTBAMU M IPUOOpaMu

Bricokuii — OTIIMYHO

a) paboTa BBHITIOJIHEHA TOJTHO, MPABUIIBHO,
0e3 CyIIECTBEHHBIX OINMUOOK, CIICNIaHbI BbI-
BO/JIBI;

0) SKCIEPHMEHT OCYIIECTBJICH IO TUIaHYy C
YUETOM TEXHHKH O€30MacHOCTH W IPABHII
paboTel C BemeCTBAaMH H  MpUOOpamu;
B) HWMEIOTCSI OPTraHW3aI[MOHHBIC HABBIKH
(ToIepIKMBACTCS YUCTOTa PabOYEro MecTa
¥ TIOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJB3Y-
FOTCsI PEAKTHBBI).

[1K-2

KoHntposbHas
paborta

Huskuii — HeypoBie-

A0IYCTHUII YHUCIIO omu0oOK u HEOO04YCTOB

TBOPUTEIBHO IIPEBOCXOJAIIEE HOPMY, IIPH KOTOPOH MO-
KeT OBITh BHICTABJIICHA OLICHKA «3»

IToporossrii — €CIM CTYIEHT IPaBUIBLHO BBIIOJIHUI HE

YAOBJIETBOPUTEIIBHO | MEHEE IOJIOBUHBI pa0dOThl MM JOMYCTHIL:

He Oojee ABYX IpyObIX OHIMOOK; WM HE
Oosee onHOI rpyOoill W omgHOW HerpyOoi
OLIMOKH U OJJTHOTO HeJloueTa; WK He Ooiiee
JBYX-TPEX HErpyObIX OLIMOOK; MJIM OJTHOU
HEerpyOoi OmMOKHN U TPEeX HEIO0YeTOB; MU
MIPH OTCYTCTBUH OIIMOOK, HO TIPU HAJTMYUHU
YeThIpeX-TISITH HEI0UETOB.

ba3oBblii — x0po110

CTYJICHT BBIIIOJIHUI PabOTy IOJHOCTHIO,
HO JIONYCTHJI B HEW: He Oolee OgHOW He-
rpy0oil OmMOKK M OJTHOTO HEIouYeTa WU
He OoJiee ABYX HEJIOUETOB

Bricokuii — OTIIMYHO

paboTa BbIIOJIHEHA 0€3 OMMOOK, yKa3aHbI
BCE pacyeTHble (JOPMYJIbl, €AUHHIIBI U3ME-
peHusi, 06e3 omMOOK BHIIOJHEHBl MaTeMa-
THYECKUE PacueThl

I1K-2

Tect

Huzkwuit — mo 60
6amioB (HeyoBIIe-
TBOPUTEIIHHO)

[Toporossrit — 61-75
OaoB

(YZIOBIETBOPUTENH-
HO)
BaszoBeiit — 76-84

0aJuI0B (XOpOIIIo)

Brrcoknii — 85-100
0aJUI0B
(OTIIMYHO)

3a BEpHO BBHITIOJIHEHHOE 3aJ]aHHE TECTHPY-
eMBIil TOJTy4aeT MaKCHMaJbHOE KOJU4e-
CTBO 0aJIOB, MPETYCMOTPEHHOE JIJISl ATOTO
3aJJaHMs, 32 HEBEPHO BBIIIOJHEHHOE — HOJIb
6amioB. [locrne mpoxoXaeHus Tecta CyMm-
MUPYIOTCSI pe3yJIbTaThl BHIMOJIHEHUS BCEX
3aaHuN.

[loncunThiBaeTCSI MPOLEHT  MPABUIBHO
BBITTOJIHEHHBIX SaﬂaHI/Iﬁ TECTA, IOCJIC Y€ro
9TOT MPOLIEHT MEPEBOJUTCS B OLIEHKY, PY-
KOBOJICTBYACh YKa3aHHBIMH KPUTEPUSMHU
OLICHUBAaHMUA.

6.2 IIpomMe:kyTOUHAs aTTECTAlMS CTYIEHTOB MO TUCIHUILINHE
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[IpoMexxyTouHasi arrecranus SABISETCA MPOBEPKOM BCEX 3HAHUMW, HABBIKOB U YMEHUI
CTYACHTOB, IPUOOPETEHHBIX B MPOIECCEe U3YUCHUS TUCIUILTMHBL. POPMOI MPOMEXYTOUHOH aT-
TECTaLWH 10 AUCLUIUIMHE ABJISIETCS SK3aMEH.

IIpomexxyTo4Hast arrecTauusi IMPOBOAUTCS IIPENOAABATENIEM B YCTHOM, NHCBMEHHOM WU
TecToBoii hopme. [IpenoaBaTenb UMEET MPaBo 3a7aBaTh CTYACHTY JOMOJHUTEIbHBIEC BOIIPOCHI IO
BCEMY 00BbEMY M3YUYEHHOU THUCHUTUINHBL.

Borpockl 111 MOArOTOBKM K 3K3aMEHY IPENOoJaBaTellb BBIJACT CTYACHTY B Hayaje ce-
MECTpa Ha IEPBOM JICKLUU WM HA IIEPBOM IPAKTHYECKOM 3aHATHUHU. BOIIPOCHI K DK3aMEHY U Tpe-
00OBaHU K OIICHKE Ha 3K3aMeHe MPUBEICHBI B paboueil nmporpamme.

[Iponenypa ouenuBanus 3HaHuM, ymeHUld U HaBbIkOB onpezensercs CTO BI'TIY «llono-
JKEHHE O IPOBEICHUU TEKYILEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalluy 00yYaroIInuX sy

JU1A oueHUBaHUs pe3yJIbTaTOB OCBOCHHUS JUCUUIUIMHBI IPUMEHSIOTCS CIEAYIOIINE KpHU-
TEPUU OLICHUBAHUA.

Kpurtepun oneHnBaHHus YCTHOI'O OTBETA HA JK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CIIU CTYJEHT:

1. OJIHO pacKphITO cofiepKaHUe MaTepuala OuseTa;

2. Marepuan HU3JI0KEH I'PAMOTHO, B ONPEIEICHHOM JOTMYECKOM IOCIEeI0BATEIbHOCTH,
TOYHO HCIIOJIb3YETCS TEPMUHOJIOTHS;

3. MOKa3aHO yMEHHUE WIUIIOCTPUPOBATh TEOPETHUUECKUE IMOJIOKEHHUSI KOHKPETHBIMU IPH-
MepaMHy, IPUMEHATh UX B HOBOH CUTyallUH;

4. TpOJEMOHCTPUPOBAHO YCBOEHUE paHEEe M3YUYECHHBIX COMYTCTBYIOIIMX BOMIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYUBOCTh KOMIETCHIINI, YMEHUI U HaBBIKOB;

5. OTBeT MpO3ByYall CAaMOCTOSITENLHO, 0€3 HABOASIIUX BOIIPOCOB;

6. 1OMyILEHbl O/IHa — IB€ HETOYHOCTHU MPU OCBELIEHUU BTOPOCTENEHHBIX BOIIPOCOB, KO-
TOPBIE UCIIPABIISIFOTCS 110 3aMEYaHMIO.

Ouenka «4» (XOpo1I0) CTaBUTCS, €CIIH:

1. oTBeT CTyJeHTa YJOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5», HO MpHU
9TOM MMEET OJMH U3 HEJIOCTATKOB:

2. B H3JI0KEHHUHU JOMYIIEHbI HEOOIbIINE MPOOEIbl, HE NCKA3UBIINE COJCPKAHUE OTBETA;

3. IOMyIIEHBI OJIUH — /IBa HEJJ0UeTa MPU OCBEIIEHUH OCHOBHOT'O COJIEp’KaHUs OTBETA, UC-
IIPABJICHHBIE 10 3aMEYaHUIO YK3aMEHATOPA;

4. nomyuieHs! omuOKa UM O6ojee IByX HEI0UYETOB IIPU OCBEIIEHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABJIIOTCS 110 3aMEYaHHIO K3aMEHaTOopa.

Ounenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HENoJIHO WM HENOCIEN0BATENbHO PACKPBITO COAEPKAHUE MaTepuasa, HO IOKa3aHO
oO1iee MOHMMaHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, TOCTaTOUHbIE JUIsSl JalbHEUIIEro
YCBOEHHUS MaTepHaa;

2. WMEJNHCh 3aTPyIHEHUS WU OMYLIEHbl OUTMOKH B ONpENeIeHUH MOHITHH, UCIOIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJIEHHBIE MIOCIIE HECKOIBKUX HABOSIINX BOIIPOCOB;

3. pU HENOJHOM 3HAaHUM TEOPETUYECKOTO0 MaTepuaia BbIABIIEHA HeAocTaTouHas chop-
MHUPOBAaHHOCTbh KOMIIETEHLIUH, YMEHUI U HABBIKOB, CTYICHT HE MOXET IPUMEHUTH TEOPHIO B HO-
BOW CHUTYAIIUH.

Onenka «2» (Hey10BJICTBOPHUTEJIBHO) CTABUTCSI, €CIIH:

1. He pacKpbITO OCHOBHOE COJIepKaHne YUeOHOro MaTepuania;

2. oOHapyeHO He3HaHWE WM HEMOHHMMaHHe OoJbIIel WM Hanbosee BaXXHOM YacTH
y4eOHOr0 MaTepHarna;

3. JomylIeHbl OMMOKU B ONPEAEICHUN TOHSATHHA, MPU HMCIIOIB30BaHUHA TEPMHUHOJIOTHUH,
KOTOpbIE HE UCIIPABJICHBI [TOCJIE HECKOJIIBKUX HABOASAIINX BOIIPOCOB.

4. He chopMHUPOBAHBI KOMIIETCHLIUH, YMEHHUS U HaBBIKH.

Bomnpocekl k 3x3aMeny
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1. Ucropudeckuii 0030p CTAaHOBJICHHS W Pa3BUTHSI XUMHUYECKOro cuHTe3a. CHHTE3 Kpa-
CHUTEJICH U JIEKapCTBEHHBIX MPETapaToB.

2. IlpenMer XUMHUYECKOTO CHHTE3A.

3. Llenu u TEHAEGHIIMH Pa3BUTUSI XUMHUYECKOTO cuHTe3a. CHHTE3 MPAaKTUYECKU MOJIE3HBIX
COCIMHEHUN U MPUPOAHBIX aHATIOTOB.

4. Lenn xumuyeckoro cuHre3a. CHHTE3 KaK MHCTPYMEHT MCCIIEIOBaHMs, CO3AaHUE HO-
BBIX CTPYKTYp, NPOOJEMHBIX JIJIsl OPraHUYeCKOW XUMUHU, PACUIMPEHUE KPyra U3BECTHBIX COEIH-
HEHHIA.

5. TepMmoanHaMuyecKkas U KHHETHYECKasl TOMYCTUMOCTh CHHTETHUECKOM peakInu.

6. I'ereponuTtnueckue peakiuu. OpraHMuecKue HOHBI U (PAKTOPBI, OMPEEIISIONINEe UX
CTaOUIIBHOCTb.

7. Dnextpoduisl M HyKJICO(PHUIIBI B PEaKLUsAX 00pa3oBaHuUs YIIIEpOA—yTIIEPOAHON CBS3H.

8. AJKuIMpOBaHHE U AUWIMPOBAHHE ApPOMATHUYECKHUX YTIeBOAOpoAoB mo dpuaento —
Kpadrcy. Mexanusm peakiun. Orpanndenns metona. Cuates peHosna KyMOJIBHBIM CIIOCOOOM.

9. Peakuus I'punbsipa. PaBnoBecue Illnenka. OcCHOBHbIE U HYKJIEO(HUIbHBIE CBOWCTBA
peakTHBOB [ pHHBSIpa B CHHTETUYECKUX PEAKIIHIX.

10. HykneodunbHble peareHThl MPUMEHSIEMbIE B pEaKUUAX COOPKH YIIepoid — YIiepo.-
HOU cBsi3u. HykieouipHOCTh M1 OCHOBHOCTB. [IpuMeHeHne CHITbHBIX HEHYKIICO(DHUIBHBIX OCHO-
BaHMH —auu3onponmiamMua dutus (LDA) B mpakTHKE OPpraHMYecKoro CMHTE3a.

11. Cunrernueckas 3HAYMMOCTb coueTaHus MO Bropiy B peakiusix cOOpKH yriepo —
yTIepoAHOH cBs3u. HegocTaTku peakiuu U METO/Ibl UX YCTPaHEHHUSI.

12. KapOoHHIIbHBIC COSTMHEHUS KaK AJICKTPODUIBI B pEaKIUIX COOPKU YTIEPOa — yIiie-
poaHoii cBsi3u. CUHTE3 alleTUIICHOBBIX CIIUPTOB (peakuust PaBopcKoro).

13. Peakmuu mnpucoeauHeHus-¢pparmentanuu | tuma. CrnoxHO3pUpHAsS KOHJIEHCAITUS
Knsitzena. CunTe3 aneToykcycHoro sgupa.

14. Enonuzanusi KapOOHWIBHBIX coequHeHU. DaKkTophl, 00yCIaBIUBAIONINE CTAOMIIb-
HOCTb €HOJIOB. AJIbJI0JIbHASI U KPOTOHOBAsI KOHACHCAIIMH.

15. Obecneuenne mpoliiecca CEIEKTUBHOCTH allbJIOJIbHOW KOoHAeHcaruu. [IpaBuno But-
tura. Peakuus [lepkuna. CHHTE3 IPOM3BOIHBIX KOPUYHON KUCIIOTHI.

16. Cunte3 3¢upoB P-0KCHKapOOHOBBIX KHCIOT B3aMMOACHUCTBHEM KapOOHMIIBHBIX CO-
€IMHEHUH ¢ 3(UpaMu 0-TaJOreHKapOOHOBBIX KHUCIOT MO ACHCTBHEM METAJUIMYECKOI'O IIMHKA
(peakmust Pepopmarckoro).

17. Konnencauus KueBenarens. CoeluHeHMsI ¢ aKTUBUPOBAHHOM METHIJIEHOBOHM TpyIl-
noii. CHHTE3bI Ha OCHOBE MAJIOHOBOTO U alleTOYKCYCHOTO 3(hHPOB.

18. BuytpumonekynspHas cioxxkHod(hupHas KoHaeHcauus (peakuus Jukmana). Cuntes
UKIMYECKIX KETOHOB.

19. IlpumeHeHHE peakUUU ajdbI0JIHOW KOHJEHcauuu. [IpOMBIIUIEHHBI CHHTE3 METH-
JIN300yTHIIKETOHA U 3-MOHOHA.

20. TIpucoenunenue unuaoB ¢pocdopa mo kKapOOHWILHON IPyIIIE AJIbJETHAOB U KETOHOB
(peakmust Buttura), kak crnoco0 cOOpKU JTBOWHOM yTiIepoa — yriaepoaHou cBsa3u. Ctabunnzarus
wiaoB pocdopa. CuHTe3 BUTaMUHA A.

21. ConpspKeHHOE PUCOCTMHEHHUE K 0, 3-HenmpeaebHbIM KapOOHMIIEHBIM COCTMHEHUSIM.
1,2- u 1,4-npucoenunenue (peakust Muxasis) HyKI€O(pHIOB K 0,3-HenpeneabHbIM KapOOHUIIb-
HBIM coefrHeHusIM. DakTopel, 00ycIaBIUBarONIe 00eCeUeHNe PErHOCEICKTHBHOCTH MPOIIEC-
ca.

22. BHyTpuMmoieKyssipHas OUKIU3anus 1,5-mukapOOHMIBHBIX COSNWHEHHH (aHHEIUpPO-
BaHue 1o PobuHcony).

23. KapbometaimupoBaHue adkKuHOB Mo HopmaHy - METOa CHMHTE3a aIKCHOBBIX IMPOM3-
BOAHBIX. CTepeoceneKTUBHOCTh peakiuu. Cuntes3 1,2-au3aMenieHHbIX ankeHoB. Peaktus Momu-
ya.

24. PeTpoCHHTETHUYECKUI aHAIN3 AIUKIMYECKHUX IETIEBBIX CTPYKTYP.

25. TlonsaTue «pyHKIMOHAIbHAS IPYIIa», YPOBHH OKUCICHHS YIIIEPOIHOTO LEHTPA.
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26. Knaccudukanus GyHKIHMOHATBHBIX TPYI U WX B3auMONpeBpaiieHuid. Mzoruncude-
CKHE M HEM30TUIICHYEeCKHe TpaHchopManuu GyHKIHOHATIBHBIX TPYIIIL.

27. W3oruncuueckue TpaHchopMauy Nponu3BOAHBIX IEPBOTO YPOBHS OKMCcIeHus. ['ano-
TeHIPOU3BOHBIE, CIIUPTHI U aKeHbI. Peakius runpobopupoBanus (bpayH) kak crmoco0 cenek-
TUBHOTO NOJTy4YeHUs: aM-aflyKTOB. MeXaHU3M peaKLHH.

28. Uzorumncuueckue TpaHchopMauy MPOU3BOJHBIX BTOPOTO YPOBHS OKHCICHHS. AJl-
KHHBI, 3MOKCHUbI, 1,2-TM3aMeleHHble U aJuIMIbHbIE NPOM3BOJAHBIE. Peakuus npucoeanHeHus -
dbparmenTanuu 2-ro tuna (peaknus Jap3ana). Cunrtes anpneruna C-15. CuHTe3 U npUMeHEHHE
QJIIWIIOBBIX CIIMPTOB.

29. Uzorumncuyueckue TpaHchopMaluu MPOU3BOIHBIX TPETHETO YpOBHS okucieHus. Kap-
OOHOBBIE KHCIIOThI, FAJIOT€HAHTMIPU/IbI, HUTPUJIbI, TIPONAPTUILIOBBIE CIIUPThI, €HUHBbI. Peakunun
AIMIIMPOBaHMS HYKJICO(PUIIOB rajoreHanruapuaaMu. CHHTE3 U IPUMEHEHNE CHUHOB.

30. Heuszoruncuueckue KOHCTPYKTUBHBIE peakUuu: peakuus ['nazepa, cuHTE3 MUHAKO-
HOB, allUJIONHOBAsI KOH/IEHCALH.

31. Heuszorumncuuyeckue BOCCTAaHOBUTENIbHbIE TPaHCPOPMALUU KakK IyTH IEpexoia OT
IIPOU3BOJHBIX C OOJIBIIMM YPOBHEM OKHCIJIEHUS K MPOU3BOJIHBIM C MEHBIIUM YPOBHEM OKHCIIE-
HUs. BoccTaHOBUTENBHBIE peareHThl, IPUMEHsIeMbIe B OpraHuYecKoM cuHTe3e. Peakuuu Boccra-
HoBneHus 1o bepuy, Kmxunepy-Bonbdy, Knemmenceny.

32. Heuszoruncuueckue OKUCIUTENbHbIE TpaHC(HOPMALIUU KaK IMyTH IIepexoja OT Mpous3-
BOJHBIX C MEHBUIMM YPOBHEM OKHCJIEHMSI K IPOM3BOIAHBIM C OOJBIIMM YPOBHEM OKHCIIEHUS.
OxucnuTenbHble peareHThl, NMPUMEHsSEeMble B OpraHuyeckoM cuHresze. Peakuus Ilpunnepa-
Moddoarra.

33. OKHCIUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU CHMPTOB M KapOOHMIIBHBIX COEIMHE-
Hul. OKucIeHe BTOPUYHBIX CIUPTOB (peakius OrnmeHayspa), BOCCTaHOBIIEHHE KapOOHUIIBHBIX
coeauHenuil (peakuus Meepgeiina-Ilonnnopda-Bepaes). OOparumocTs npouecca.

34. OKHCIUTENBHO-BOCCTAHOBHUTEIBHOE AMCIPONOPIIMOHHUPOBAHNE ANBJIETUIIOB: apoMa-
tudeckux (peakuus Kannunnapo) u anugpatuueckux (peakius TUIIEHKO).

35. BzammomnpeBpamienns (yHKIIMOHAIBHBIX TPYII KaK CTPATETUYECKUH METOH B IOJI-
HOM cHHTe3€. [[pOMBINIIEHHBIH CHHTE3 aCKOPOMHOBOW KUCIIOTHI.

36. CenekTHBHOCTh OpraHWYecKux peakiuii. Kinaccuukarus npodieM CeneKTHBHOCTH.

37. Bp1bop noaxonsie peakuuy Kak MyTh 00eCIeUeHUs CEIEKTUBHOCTH MPEBPAILICHHS
cybcrpara.

38. BapbupoBaHue npHpoJibl peareHTOB Kak CIIOCO0 yNpaBJIEHUS CEIEKTUBHOCTBIO pe-
aKLUU.

39. CenexkTHBHas aKTHBALUMS ANbTEPHATUBHBIX PEAKLMOHHBIX LEHTPOB CyOCTpara Kak
Croco0 ynpaBlieHUs CEIEKTUBHOCTBIO PEAKIUH.

40. 3amuTa (QYyHKIMOHAIBHBIX TPYMI KaK CIIOCOO yNpaBJIEHUS CEIEKTHBHOCTBIO Peak-
uU. 3alUTHBIE TPYNIBL 3amuTa KapOOHUIBHOM M cnupToBOM rpymm. IlpuHnum oproroHans-
HOW CTaOMWJIBHOCTH M MOJYJIMPOBAHHOM JTaOMIBHOCTH.

41. Crneuuduka 3a7a4 IpU CUHTE3€ LUKINYECKUX COEAMHEHUN. YClIoBuUs, oOecreurBa-
IOLUE CEJEKTUBHOCTh BHYTPUMOJIEKYJIIPHON IUKIN3ALUH.

42. CuHTe3 MalbIX UKJIOB, MPOU3BOJHBIX IMKIIONPOIAaHa M IUKIO0yTaHa C TIOMOIIHIO
OOBIYHBIX METONIOB anuKiIudeckod xumuu. [2+1] m [2+2] muknonpucoenuHenue. KapOeHs.
[uxnonpomanupoBanue no Cummonrcy-Cmuty. CunTe3 6eH3omna J{proapa.

43. CuHTe3 NATH- U MEeCTUWICHHBIX HUKIOB. OOBIYHBIE METOABI AlIMKJINYECKON XUMHUH U
[4+2] nuknonpucoenuHenue (peakuus Junbca-Anpaepa). TpeboBanus npenbsaBisieMble K TUEHY
u nueHodmry. CHHTE3 KBaJpUIMKIIaHA U aJlaMaHTaHa.

44, [uxnsl 60abmoro pasmepa. Padoter Lurnepa u Ilenepcena. Cunre3 kpayH-3(pupoOB.
[4+4] n [4+4+4] QUKIONPUCOEIMHEHNUE NUEHOBBIX YTIEBOAOPOJOB KaTaTU3UPYyEMOE KOMILIEK-
CaMHM MEePEeXOAHbIX METAJIIOB.
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45. CelleKTUBHOCTD IHMKJI000pa30BaHUsI B KOMIUIEKCaX MEPEeXOJHBIX MeTauioB. CHHTE3
uukiookrarerpacHa (Penme). [2+2+2] u [2+2+1] uuknonpucoenunenue. Peakius Ilocona-
Kxanpaa kak MeToj moxy4eHus MPOU3BOIHBIX IUKIONEHTEHOHA.

46. OcHOBHbIEC TIOHATHS PETPOCMHTETHYECKOTO aHaIM3a (MOJIEKYJIApHAst CIIOKHOCTb, I1e-
aesas mojiekyia (TM), tparcdopm (TT), nepeBo cunresa). Tumsl TpaHCHOPMOB.

47. CHHTOHHBIN MMOJXO0J KaK HHCTPYMEHT B pa3paboTKe myTei cuHTe3a. «BupTyanbHbie»
U U30CTPYKTYPHbIE CUHTOHBI.

48. Tunbl cTpaTeruii B peTpocHHTEeTHYECKOM aHanmze. CTpareruu, Gazupyromuecs: Ha
tpancopmax. [Tonsitue o perponax. [lonusie 1 yactuunble peTpoHbl. CTpaTeruu, 6a3upyoLy-
ecst Ha Tonosioruu. CTparernyeckue CBSA3M B IIeJIeBON MoJieKyie. CtpaTeruu, 6a3upyronimecs Ha
(bYHKIIMOHATIBHBIX TPYIIAX.

49. Cunre3 NUHEHHBIM M KOHBEepreHTHbIN. Ilpumenenue nuneliHoW (Bumbmrerrep) n
KoHBepreHTHoi (PoO6uHCcOH) cTpaTeruu B cuHTe3e TponuHoHa. Konnencamnus MaHHuxa, kKak Me-
TOJI TIOCTPOCHHS [3-aMUHOKApOOHMIILHOTO (hparMeHTa IeJIeBOM MOJeKyJbl. boprda ¢ «apudme-
TUYECKUM JIEMOHOM).

50. «/lomuHO-peakumm» B opraHMdecKoM cuHTe3e. CHHTE3 rOpMOHa MPOTECTepOHa II0
JxoHcony.

6.3. OneHo4YHbIE CpPeCTBA 1J15 NPOBEPKH YPOBHA ¢(pOPMHPOBAHHOCTH KOMIIETEHIHIi

IK-2
TecThl cofepIKaT CISAYIONINE THITH 33 JaHHIA
Tun 3aganua Ne 3aganns | Bec 3aganus Pe3yabTar onuenuBanus (06aJj-
(0asw) JIbI, IOJIy4YeHHbI€e 32 BbINOJIHE-
HHe 32/1aHUs / XapaKTepuCTHKA
NMPaBHJIBHOI0 0TBETA)
3amaHusi 3aKpHITOrO THUIIA 1,2,3,4 1 6amn 1 6 — moysHOE TIPaBUIILHOE COOT-
¢ BBIOOpPOM OJHOTO Tpa- BETCTBUE;
BUJIbHOTO OTBeTa (1 —4) 0 0 — ocTanpHBIC ClTydan
3ajaHus 3aKpbBITOrO THUIIA 56,7 2 Oamta 2 0 — MOJHOE MPaBHIBLHOE COOT-
C BBIOOPOM HECKOJIBKHX BeTcTBUE  (TIOCTIEIOBATEIIBHOCTh
MPaBUIBHBIX OTBETOB (2 BapHAHTOB OTBETa MOXET OBITh
u34) 000i1);
1 6 — ecnu gomymieHa oJHA
omnOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CiTy4yan
3ajaHus 3aKpBITOrO THUIIA 8,9, 10 2 Oaiuta 2 0 — MOJHOE MPAaBHILHOE COOT-
Ha YCTaHOBJIEHHUE COOT- BETCTBHE;
BerctBus (3Ha3 n4 Had) 1 6 — ecnmu [qomymieHa ojHA
omnOKa / OTBET MPaBUJIbLHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CITy4yan
3amanus 3akpeitoro tuma | 11,12, 13 2 Oayuta 2 0 — MOJHOE MPAaBHIBLHOE COOT-
Ha YCTaHOBJICHUE ITOCIIC- BETCTBHE;
JIOBATE€IIbHOCTH 1 6 — ecnmu qomymieHa ojHA
omnoOKa / OTBET MPaBUIIbLHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIC CITydan
3amaHusi OTKPBITOTO THUIIA 14, 15 3 oaita 3 0 — MmoJHOEe MPaBUIBLHOE COOT-
C KpaTKUM OTBETOM BETCTBUE;
0 6 — ocTanpHBIE CITyYaH
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®opmupyemMast KOMIIETEHIUA NuaukaTopsl chopMHPOBAHHOCTH KOMIIE-
TeHIHH

IK-2 Crnocoben ocymecTBIATh | @ [IK-2.2 IlpuMmeHsleT OCHOBBI ~ TEOPHH

IIEarorn4ecKyro JIESATEIIBHOCTD 10 | hyHIaMEHTaNbHBIX M MPUKIAJAHBIX Pa3eiioB

npoQUIbHBIM ~ IpeaAMeTaM  (IMCUMILIMHAM, | XUMHU  (HEOPTaHMYECKOH, aHAJIMTHYECKOI,
MOZyJsIM) B paMKax IPOrpaMM OCHOBHOIO | OpraHUYecKoi, (u3uyeckoi, xumuu BMC,
00WLIEro ¥ CPEHETO 00IIEr0 00pa3oBaHus XHMHYCCKHX OCHOB OMOJIOTHYECKHUX
IIPOLIECCOB, XUMHUYECKOW TEXHOJOIMM) JUIs
pelieHuss TEOPETUYECKUX H IPAKTHYECKHX
3aaa4.

1. OcHoBHan HeJIb PETPOCUHTETHYECCKOT0 aHaJIu3a:

1) OnTumu3anus BbIX0/10B IPOAYKTOB KaXKIOW CTalNu.

2) OmnpeneneHue NOCIEOBATEIbHOCTH CUHTETHUECKUX MPEBPAILEHUI OT 11e€JIeBOM MOJIEKYIbI K
JIOCTYITHBIM UCXOJHBIM pPEareHTaM.

3) Bri6op pacTBOpuTEINS )1 pEAKLIUU.

4) Pacuet sxkoHOMUYECKO# 3(h(pekTHBHOCTH CHHTE3A.

Ortser: 2

2. M3oruncuyeckasi tpanchopmanusi GyHKIMOHAJLHOM IPYNIbI — 3TO:

1) IIpeBparienue 6e3 U3MEHEHUS CTEIICHU OKUCIICHUS aToMa yriepona (pyHKIMOHAIBHOMN TpyIi-
IIBI.

2) [IpeBpartieHue, COMPOBOKIAIOIIECECS OKUCICHUEM WIH BOCCTAHOBICHUEM.

3) JIroGas peakius 3aMeIICHUsI.

4) Peakiust 00pa3oBaHUs CBSA3H YIIIEPOI-YTIIEPO/I.

Otger: 1

3. Jlasi cMHTe3a 3J1eMEeHTOOPTraHUYeCKHX COeIUHEHUH KpPeMHUA (CHJIAHOB) YACTO MCIHOJIb-
3yIOT peaKkuMIo:

1) Bropua.

2) I'punbspa.

3) 'maponusza.

4) N'upporanoreHUpoOBaHHUS.
Ortser: 2

4. {1 3amuThl KapOOHWJIBHOM IPyNNbl aJbJernia oT HyKJeO(PHJIbLHOH aTaKH 4acTo Hc-
MOJIb3YIOT NIPEBPALICHHE B:

1) Auerais.

2) Enonsr.

3) KapGoHOBYyI0O KHCTOTY.
4) AnkeH.

Ortser: 1

5. Kakue u3 nepeuncjieHHbIX Mep 0e30MaCHOCTH SIBJISIIOTCS 00s13aTeJIbHBIMH NIPH NPoBe/ie-
HHMH 00JBIINHCTBA OPraHNYecKnx cuHTe30B? (BuiOepure 3 BapuanTa)

1) PaGora mop TATO# ¢ IETYYNMH WU TOKCHYHBIMU BEIIIECTBAMH.
2) Ucnionp30BaHMEe CPECTB MHIMBUAYATBHOM 3aIIUTHI (XaaT, OUKH, IEPUYATKH).
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3) [IpoBenenue Bcex peakiuii B Tepmoctare mpu 37 °C.
4) Hanudue OTHETYIIUTENS U TIECKa B JIA0OpATOPUH.

5) O6s3aTeNIbHOE UCIIONB30BAHUE MarHUTHON MEIIAJIKH.
Otser: 1, 2, 3

6. PeaxkTus I'punbsipa (RMgX) MmoxkeT BeTynath B peakuuu: (Boioepure 3 Bapuanra)

1) Hykneo¢uinbpHOTO npricoeIMHeHUs K KapOOHUILHON TPYIIIE albIeTU/I0B.

2) DnexTpoUIBLHOrO 3aMelIeHUs] B apOMaTHUYECKOM KOJIbLIE.

3) KucioTHO-OCHOBHOIO B3aMMOJAEWUCTBUS C COECIMHEHUSIMHU, COJEP/KAIMMU IIOJIBUYKHBIA aTOM
BOJIOpOJia (HalpuMep, CIIUPTHI, BOJIA).

4) HyxiieopmIpbHOTO 3aMEIIeHUsI Y Sp>-THOPUIN30BAHHOTO aToMa yriepojia B alKWITaloreHH-
Jax.

5) Peakuu quenoBoro cuntesa (unbca-Anbaepa).

OtsBer: 1, 3,4

7. ®aKkTopamMu, BJIUSIIOIIUMH HA PEruoceIeKTUBHOCTh XUMHUYECKOI peaKkuuu, siBJISIIOTCS:
(BbiOepure 3 Bapnanra)

1) Crepeoxumus UCXOIHOTO CyOCTpaTa.
2) [Ipupop! anekTpoduia u Hykiaeodua.
3) [Ipupona pacTBopuTes.

4) Temmnepatypa.

5) AtmocdepHoe naBieHue.

OtsBer: 1, 3,4

8. YcTaHOBHTE COOTBETCTBHE MEKAY BUAOM CCJICKTUBHOCTHU U €0 ONPEACJICHUEM:

1. XemocenekTuBHOCTD : A) M30upaTenbHOe B3auMoIeiiCTBHE peareHTa ¢ 0HOM (pyHKIIMOHAb-
HOM I'pyNION B IPUCYTCTBUU JPYTHUX.

2. PeruocenexktuBHocTh : b) IIpeanourutensHoe 06pazoBaHKe OAHOTO U3 HECKOJIBKUX BO3MOXK-
HBIX CTPYKTYPHBIX H30MEPOB.

3. CrepeocenexktuBHOCTb : B) [IpeanoururensHoe mpoTekaHue peakluy 1o 0JJHOMY U3 HECKOJIb-
KHMX BO3MOKHBIX CTEPEOXHUMHYECKHUX ITyTEH.

9. YcraHOBHTE COOTBETCTBHE MEKAY THIIOM IPEeBPALLCHUS U IPHMEPOM:

1. U3oruncuyeckoe : A) [lpeBpamienue cnupTa B alkeH yepe3 dGup cylabPOKUCIOTH U AIUMHU-
HUPOBAHUE.

2. Hemzoruncuueckoe: b) [IpeBpaiienue cnupra B anpIeru.

3. Heusoruncuueckoe : B) [IpeBparienne HuTpuia B KapOOHOBYIO KUCIIOTY.

10. YcTanoBuTE COOTBETCTBHE MEKAY CTPATEITHYC€CKUM IIPUEMOM H €I0 1EJIbI0:

1. Beenenue 3amutHOM rpymnimsl : A) Bpemennas moaudukanus GyHKIMOHATBHON TPYIITBI IS
MPEIOTBPALICHHS €€ B3aUMOJCHCTBYS B IaHHBIX YCIOBHSIX.

2. AxtuBanus pyHKIMOHaNBHOU rpynnsl : b) IloBbimeHre peakMOHHON CITIOCOOHOCTH y4acTKa
MOJIEKYJIbI JJIs1 IPOBECHMS LIEJIEBOM PEAKIIMH.

3. brokupoBaHue HeXeNaTeNIFHOTO PEaKIMOHHOTo IeHTpa : B) CHIbKeHre akTUBHOCTH (DyHKIIH-
OHAJIBHOH IpyIIbI, MEIIAIOLIEH POBEACHUIO PEAKIIUHU B IPYTOM LIEHTPE MOJIEKYJIBI.

11. YcraHoBHTE NOC/I€10BATEIbHOCTD 3TANOB JIAHUPOBAHUSA MHOTOCTAAMIHOTO CHHTE3a:
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1) ITouck u aHanu3 TUTEPATYPHBIX JAHHBIX O AHAJIOTHYHBIM IPEBPALLICHHUSM.

2) I[IpoBeneHre peTPOCHHTETHYECKOTO aHAN3A LIEJIEBOH MOJICKYJIBI.

3) Be10op KI1t0u€BOil peakliuy U ONpeieIeHUE CUHTOHA.

4) PazpaboTka MO3TaIMHON CHHTETHYCCKOM CXeMBbI (IIPSIMOTO CHHTE3a).

5) OueHKa CeNeKTUBHOCTH U COBMECTUMOCTH (DYHKITMOHAJIBHBIX TPYIIIT HA KaXKJJOM JTarle.

12. YcraHoBuTE JIOTMYECKYI0 MOC/J€I0BATEJbHOCTh CTaAuii B CHHTe3e CHOMPTa M3 aj-
KWJIOpPOMM/IA € MCNOJIb30BaHMeM peakuuu ['puHbsipa:

1) Ilonyuenue peaktuBa ['puHbspa U3 ankuiaOpoMuia U MarHus.

2) IIpucoeaunenue peakTusa I puHbspa K KApOOHUIBHOMY COEIUHEHHUIO.
3) 'maponus uuTepmeanara.

4) Bolaenenue 1 04KMCTKa LIEJIEBOrO CIIUpPTA.

13. YcTaHoBHUTE NOC/I€10BATEIbHOCTH 3TANOB pPadoThl MPHU NMPOBEAEeHUH PeaKkuuu B adco-
JIIOTHO CYXHX YCJIOBHAX (HAanpuMmep, noydeHnne peaktusa [ puHbspa):

1) Ilpocymika Bceil CTEKISIHHOM MOCYAbI B CYIIMJIBHOM LIKady.

2) Coopka npubopa Ha TOPAUYIO.

3) IIponyBka coOpaHHOr0 MprOOpPa HHEPTHHIM T'a30M.

4) HarpeBanue MarHueBOM CTPY>KKH JJIsl YJQIE€HNUS OKCUAHOMN TUIEHKH.

14. Kak Ha3pIBaeTcsi Tpynna MeTo/0B YCTAHOBJIEHHSI CTPOEHHsI, OCHOBAHHBIX HA B3aUMO-
JAeiCTBUM BelecTBA € 3JEKTPOMATHMTHBIM M3Jy4YeHHEM H aHAJIM3e INMOJYYeHHBIX CIeK-
TpPOB?

OtBer: Cnekrpockonuueckue MeTo/ibl (CIeKTPOCKOIUS).

15. HazoBuTe K/II04€BOH TAKTHYECKHI PHEM B CHHTe3e NOJIN(PYHKIMOHATBHBIX MOJIEKY.I,
NMO3BOJISIIOIINH NPOBOIUTH PeaKlNu N30UPATEJbHO TOJIbKO € OJIHON U3 HECKOJBKHUX OIHU-
HAKOBBIX WJIH Pa3HbIX QYHKIHOHAJIBLHBIX IPYIIIL.

Ortger: Mcnonb3oBanue 3alIUTHBIX Tpynn (3amuTa QyHKIMOHAIBHBIX TPYII).

7 HIEPEYEHb UH®OPMAIMOHHBIX TEXHOJIOT M, UCHIOJIb3YEMbBIX
B NIPOIECCE OBYYEHUSA

HNudpopmanuoHHbIe TEXHOJOTHH — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeiIbHOM cpese ¢
LEeNbI0 pacIIMpPeHHs] JOoCcTyna K 00pa3oBaTENbHBIM pecypcaM, YBEIMUYEHUS KOHTAKTHOIO B3au-
MOJICHCTBUS € MpenojaBaTesaeM, NOCTPOCHHU WHIANBHIYaJbHBIX TPAEKTOPUH MOJATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJIS U MOHUTOPUHIA 3HAHUW CTY/ICHTOB.

B o6pazoBarenbHOM mpoliecce Mo AUCHUILTMHE UCIIONB3YIOTCS Cleaytolue nHpopMalu-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMOHHO-
oOpa3oBatensHOM cpeabl BITIY:

e Cucrema snextporHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e DJIeKTPOHHBIE OUOINOTEUHbIE CUCTEMBI;

e MynbTUMEAUINHOE COITPOBOKACHUE JICKLIUN U TPAKTUYECKUX 3aHATUM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI A1 UHBAJIMOB U JINI]
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Tpu oOyueHUH JUIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00Pa30BaTEIbHbIC TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSIMM, U3JI0KEHHBIMU B pa3Jiene
«Oco0eHHOCTH peanu3anuu 00pa3oBaTeIbHON NPOrpaMMBbl JJIsi UHBAIUIOB U JIUL C OTPAaHHYCH-
HbIMH BO3MOKHOCTSIMH 3JI0POBbsD» OCHOBHOW 00pa30BaTeNbHON IpOrpaMMbl (MCHOJIb30BaHHE
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CIEUATbHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MAaTEpPHAOB, CHEIUATBHBIX TEXHHYECKUX
CpeACTB OO0Y4YEHHUsI KOJUIEKTUBHOTO M MHIUBHUAYaTBHOTO IOJIb30BAHUS, MPEIOCTABICHUE YCIIyT
accucTteHTa (TIOMOIIHUKA), OKAa3bIBAIONIETO OOyYaromMMcsi HEOOXOAMMYI0 TEXHHUYECKYIO IIO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHLYaJbHBIX 0COOCHHOCTEH 00yUYarOMIMXCsl.

9 CIIMCOK JIMTEPATYPbI © UTHOOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
1. Xunkos, B.B. Oprannueckunii cuntes: yueoHoe nocooue/ B.B. Kunkos, U.A. Tpodum-
nosa, 1.B. Eroposa. — bnarosemenck: M3a-8o BI'TIY, 2018. — 256 c. (20 3k3.)
2. Kunkos, B.B. Oprannueckuii 1 HEOpraHU4YeCKUi CHHTE3: MeTo TMYeCKUue peKOMEH-
Jauu Juist ctynenToB V kypea.- braroserenck: Mza-Bo BITIY, 1998. — 70 c. (18 3K3.)
3. [Itunpina, O.A. JTabopatopHbie pabOTHI IO OPraHUYECKOMY CHHTE3Y: y4eO. mocodue st
XUM. ¥ Ouoi. crien. e, uH-ToB/ [ItuneHa H.A. [u np.]. —M.: [IpocBemenue, 1979. =256 c., nm.
(13 2K3.)
9.2 ba3bl JaHHBIX U HHPOPMALTMOHHO-CIIPABOYHBIE CHCTEMbI
1. Caiir o xumuwu http://www.xumuk.ru/
2. Karanor o0pa3oBateabHbIX HHTEPHET-pecypcoB http://www.edu.ru
3. Iomynspuas 6MbIMOTEKa XUMHUYECKHUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/
4. DnextponHas oubnroreka mo xumuud MI'Y http://www.chem.msu.su/rus/elibrary/
9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypChl
1. Polpred.com O630p CMU/Cnpaounuk http://polpred.com/news.

2. OBC «lOpaiit» https://urait.ru/.
10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JU1d mpoBeieHUs 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOI0 TUIA, TPYIIIOBBIX U MHAWBUAY-
aJIbHBIX KOHCYJIbTALIUH, TEKYIIETr0 KOHTPOJISL M POMEKYTOYHON aTTeCTAllMU UCTIOIb3YIOTCS
ayJUTOPUH, OCHALIIEHHbIE yUeOHOM MeOenblo, ayIMTOPHOMN T0CKOH, KOMITBIOTEpOM(paMu) ¢
YCTaHOBJICHHBIM JIMIIEH3UOHHBIM CIIEUAIN3UPOBAHHBIM MPOTPaMMHBIM 00€CIIeYeHHEM, KOM-
MYTaTOPOM JIJIs BBIXO/1a B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY M AJIEKTPOHHYIO HH(POpMALHU-
OHHO-00pa3zoBaTeNbHyI0 cpexy BI'TIY, MynbpTUMeTUITHBIMU TPOEKTOPAMH, SKCTIO3UITMOHHBIMHU
HKpaHaMH, yueOHO-HAIIAAHBIMH [TOCOOUAMU (TaOIULIBI, MyJIbTUMEIUIHBIE Tpe3eHTauu). Jlis
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH Takke ucnoib3yercs: Aya. 219 «A», YuedHnas Jadoparo-
PpHUsi XMMHYeCKOH TeXHOJIOTMH, OCHAIIEHHAs CIIeyIOIIUM 000PY0BaHUEM:

e KomruiekT yueOHO Mebenu

e AynuTopHas AOCKa

e KomnbioTep ¢ yCTaHOBJIEHHBIM JIMIIEH3UOHHBIM CHEIHAIN3UPOBAHHBIM IPOrPAMMHBIM
o0ecrieyeHneM

e MynbTUMEIUNHBIN IPOEKTOP
ITpunTep
OKCNO3ULIMOHHBINA YKpaH
SAMP-cnexTpomeTp Hu3Koro paspemeaus «Crous Tpak» (1 mr.)

Becer GF-300 (1 mT.)

Becst Topcuonnbsie BT-100 (1 mmT.)
Buckozumerp (4 mT.)

HNonometp (3 mT.)

Konnykromerp annon-4120 (3 mr.)
K®K-2 (1 mt.)

Jlroxemetp (1 mt.)

Memanka marautHas [1-2-6100 (2 mT.)
Monyns «Tepmudeckuil ananu3» (3 wwrT.)


http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news

Hyto ceTb BI'TIY, B maGopaTtopuu ncuxonoro-neaaroruueckux UCCiIe0BaHui u ap.

Monayns «Tepmocrar» (3 mT.)

Monynb «YHHUBEpCAIbHBIA KOHTPOJIEPY (3 mIT.)
Moaynb «9neKkTpoxumMusd» (3 1IT.)

Moaynab yHHUBEpCATIbHBIN (6 IIT.)

Ha6op cut KII-131(1 mt.)

[Tomstpumetp (1 mT.)

[ToTenmomertp (1 mit.)

LenTpudyra nadoparopuas OITH-8 (c poropom) (1 mit.)
[lItatuB ass 31€KTPo10B (2 mIT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Monynb «O6menadbopaTopHblin» (1 mit.)
Crnextpodoromerp (1 mit.)

Cnextpodoromerp KOK-3KM (1 mirt.)
KomrmiekT apuomerpos (1 mmit.)

Metponowm (1 mT.)

MocT peoxopaHsbIiil ¢ cocy oM

Tepmoctar TC-1/80 CITY (1 mir.)

[taTuBsl 1151 TpoOUPOK, HarpeBaTeNbHbIE MPUOOPHI, TabopaTopHas mocyaa
XUMHUYECKUE PEAKTUBHI TI0 TEMATHKE JIA0OPATOPHBIX padboT
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Y4eOHO-HarIAIHbIe TIOCOOUS - CIIAiIbl, TaOIHUIIBI, MyJIbTHMEIUIHBIC TPE3CHTAIIH 10
qucuuiuinHe «OpraHuyecKuil CUHTE3Y.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSAX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pPa30BaTEIbHYIO CPENly BY-
3a, B CIELIMATIM3UPOBAHHBIX JJaOOPaTOPUSIX 10 AUCHUILIMHE, a TAK)XKE B 3ajJaX JOCTyIa B JIOKaJlb-

Hcnoan3yemoe nporpammuoe odecnedenue. Microsoft @ WINEDUperDVC AllLng Up-

grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year;

Mi-

crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate

Linux.

Pa3zpaborumk: XKXuakos B.B., kanauaaT XuMu4eckux HayK, TOIEHT Kadeapbl XUMHH.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHOoM roay Ha 3acenanuu kadeapsl (mpotokon Ne 8 ot 30 mas 2024 1.).

YrBepxaenue nusmenenuid u gonoaHenuii B PII/ nas peamuzanuu B 2025/2026 yu. r.
Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHA U OJJOOpEeHA sl peain3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokosn Ne 6 ot 26 mapta 2025 1.).

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peamuzanuu B 2026/2027 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHA, 00CYKIeHa U 0JI00peHa JJIs peann3a-
nuu B 2026/2027 yuebHoMm roay Ha 3acenanuu kadenpsl (mporokon Ne ot 2026r.). B
PIIJI BHECEHBI CneAyOMME U3MEHEHHS U TOTIOJIHEHHUS :

No u3menenus:
Ne cTpanuIbl ¢ H3MEHEHUEM:

HckmrounTh: Bxirounts:




