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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

|. CrpaTerusi cunte3a. PerpocuHTreTnuecknii aHau3

11

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

4

12

Taktuka cuHTe3a. PerpocuHTeTHMYECKHMI aHa-
JIN3.

4

13

Kontponbnas pabora: Taktuka cuntesa. Perpo-
CUHTETUYECKUN aHaAIN3.

14

XuMu4geckas pcaKknus u CHUHTETUYECKUMN METOJ

15

JlaGopaTopHast pabota 7. XumMudeckas peakiius
U CHUHTETHYeCKHH MetoJ. Peaknum HyKkIeo-
¢wmrpHOTO 3amemeHust Sn1 u Sn2 tuna. CunTes
JTUJIALeTaTa U OPOMHUCTOrO ITUIIA

16

Peaknus I'punbsapa. PeaktnBbl I'puHbspa Kak
OCHOBAaHMSA U HYKJICOPWIBI B PEAKLUAX 3aMe-
LICHHS ¥ IPUCOEAUHEHUS.

17

Taktrueckue mpoOaemsl cuaTe3a. OOpazoBaHue
CBsi3M yraepoxa-yriepon. KapOouunbpHBIE CO-
eMHEHUS KaK HYKJICO(PMIBI U DJIEKTPO(HIIBL.




18 |Jlaboparopras pabora 8. Takrmieckue Mpo- 8 4 4
6ieMbl cuHTe3a. OOpa3oBaHUE CBS3H YIJIEPO-
yraepoa. KapOoHuiabHbIE COETUHEHUS KaK HYK-
neodpwmisl U dnektpoduisl. CuHTe3 (penondra-
JeHHA
I11. B3aumonpeBpanennsi yHKIHOHAIbHBIX IPYNII

19 |B3aumonpespaiieHus HyHKIHOHAIBHBIX [PYIIIL. 8 4 4
W3oruncuyeckne M HEU3OTUIICUYECKUE TpaHC-
dbopmarum.

20 JlaGopatopHas pabota 9. M3orurncuueckune u 8 4 4
HEH30THIICHYECKHEe TpaHchopManuu. MeTosl
OKHUCJICHHUSA- BOCCTAHOBJICHHSI OPTaHUYECKUX
coenuHeHuil. CUHTE3 alleToHa

21 | CeNeKTHBHOCTD XUMUIECKUX PEAKLIU. 8 4 4

99 | YIPaBICHHE CCICKTHBHOCTBIO XUMUYECKUX Pe- 8 4 4
aKLUn

o3 |J/laboparopHas padora 10. CeneKTHBHOCTE XH- 8 4 4
MUYeCcKHX peakiuil. Peakiuu anexTpoduabHOro
3amemneHust (Se2) B apoOMaTHYECKUX COCIUHE-
HusiX. CHHTE3 M-HUTPOOEH30MHON KHUCIOTHI

94 | DNeMEHTOOpraHuYecKHe coeanHeHus. MeTozpl 6 ) 4
CHUHTE3a 3JIEMEHTOOPraHMYECKUX COSAMHEHHMN.

og, | JlabopatopHast paGora 11. DnemenToopranuye- 8 4 4
CKH€  COCTUHCHHUS. Cuntes  mpuc(2,6-
JMMETOKCU(EHUI)CypbMbI

og |/laboparopHas pabora 12. Beinenenue, 04ncTka 8 4 4
U UJIEeHTU(DUKALUSA 3JIeMEHTOOPraHUYECKHX CO-
enunenuit. [lepekpucrtamumsanus  mpuc(2,6-
JMMETOKCU(EHUIT)CypbMbI

97 | YCTaHOBICHHE CTPOCHUS OPraHUYECKUX H dIIe- 2 2
MEHTOOPraHN4ECKUX COCIMHEHUI

og |J/laboparopHas pabota 13. ¥YcraHoBiIeHHE CTPO- 6 4 2
€HUSl OPraHMYECKHUX U 3JIEMEHTOOPTraHWYEeCKUX
coeauHenuil. MK-crektp m-HUTpoOEH30MHOI
KUCJIOTBI U mpuc(2,6-aumMeTokcrdeHT)CypbMbl

og |J/laboparopHas pabota 14. ¥YcraHoBiIeHHE CTPO- 8 4 4
€HUsl TPUPOIHBIX coeauHenuil. MK-cnekTpbl
NEeKTHHA, aMUTTAIMHA, KodenHa.

30 DK3amMeH 36

Utoro 216 36 54 90
HNHTepakTUBHOE 00yUYeHHE 110 JUCHUIIMHE
Ne Tema 3ansaTus Bun ®opmMma Kon-Bo
3aHATHSA | HWHTEPAKTHUBHOIO 4acoB
3aHATHUS

1 | Beenenue. [IpaBuna paboTel B nabopaTopuu JIK Jlexuwms ¢ ommOKaMu 2
XUMHYecKoro cuHresa. [Ipubopsl u nocyna B
opranuueckoMm cuHtese. llenu, 3agaunm u
(YHKIMU XUMHYECKOT0 CHHTE3a

2 | Crparerusi cuate3a. OCHOBHBIC TOHSITHSI Pe- JIK Jlekuusi-nuckyccust 2




TPOCUHTCTUYCCKOI'O aHaJin3a

3 | XuMuueckas peakius U CHHTCTHYECKUA Me- JIK Jlexuus ¢ ommoOKkaMu 2
TOJ,
4 | Taktrueckue npobaembl cuHTe3a. OOpazoBa- JIK Jlexuwms ¢ ommOKaMu 2

HHUE CBs3U yriepoa-yriepon. KapOoHusabHbIe
COEIMHEHUS] KaK HYKJIeO(UIbl U AJIEKTpOPu-
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. Beinenenune kodeu- JIb PaGora B ManbIx 4
Ha U3 4Yas WU JAPYTUX MPUPOAHBIX 0OBEKTOB rpynmnax
METOJIOM IKCTPAKIIUH.

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

OCHOBAaHUA H HyKJIGO(l)I/IJII)I B pCakniugax 3a-
MCHICHUSA U ITPUCOCANHCHM.

8 | JlabopaTtopHas pabora 7. XuMuueckas peak- JIb Pabota B ManbIix 4
Ul U CHUHTETUYeCKHid mMeron. Peakuuu Hyk- rpymnmax
neounpHoro 3amemenus Syl w Sn2 Tuma.
CuHre3 sTHalieTaTa U OPOMUCTOrO HTHIIA

9 | Jlaboparopnast pabora 10. CenekTUBHOCTh JIb PaGora B ManbIx 4
OpraHM4yeckux peakuui. Peakumm snextpo- rpynmnax
dunpHOTO 3amermieHus (Sg2) B apoMarhue-
CKHX COEIUHEHUX. Cunres M-
HUTPOOEH30MHON KUCIIOTHI
10 | JTaboparopuass pabora 13. VYcraHOBICHHE JIb TpeHunrn 4

CTPOEHHS OPraHUYECKHX U DJIEMEHTOOpPraHM-
yeckux  coenuHenuid.  MK-cmektp — wm-
HUTPOOCH30MHON  kucioTel U mpuc(2,6-
JUMETOKCU(EHUIT)CYPbMBbI

Bcero: 30

3 COAEP)KAHUME PA3JIEJIOB (TEM)

| BBenenne. Ileau, 3agaun u GyHKIMH XUMUYecKOro cuHrte3a. [lianupoBanue cuH-
Te3a

Beenenune. Kparkuii ucropudeckuii 0030p CTaHOBIEHUS M Pa3BUTHS XUMHUYECKOTO CHHTE-
3a. [IpeaqMer u 3agaun XMMHAYECKOTO CHUHTE3a. METO/Ibl BBIICICHUSI U OYHUCTKHA OPraHUYECKUX
BeriecTB. [Ipubopsl 11st akcTparupoBanus. CriocoOwl neperonku. [leperonka mpu arMochepHOM
napiieHuu. lleperonka ¢ BOJASHBIM MMapoM, MEpEeroHka B BakyyMme. OUHMCTKa TBEPABIX BEIIECTB
MepeKpUcTaIn3alreil U3 BOAbI M OPraHudecKuX pacTBopureneil. Bosronka (cyomumarius).

OnpeneneHre BaXXKHEHIINX KOHCTAHT OPraHMYECKUX M AJIEMEHTOOPTaHUYECKUX COEIUHE-
HUI: TeMIIEpaTypa KUAIEHUs, TEMIIEpaTypa MJIaBIECHUs, ITIOTHOCTH XKUJIKOCTEH, TOKA3aTen Mpe-
JIOMJICHHSL.

[TpaBuna 6e30macHOi pabOTH B XUMHUECKOH 1abopaTopuu. [lepBas momoiis mpu oxorax,
OTpaBJIEHUSIX, IOPE3aX CTEKIOM. TyIllIeHne MECTHBIX 3arOPAHUIl U TOPAILIEH OJEKIbI.

Lenwn, 3amaun U GYyHKIIMH XUMUYECKOTO cUHTe3a. CHHTE3 MPAKTUYECKU MOJIE3HBIX COSIH-
Henuil. [Tpupoansie ananory.

CuHTe3 NMpakTUYECKU MOJIe3HBIX coenuHeHuid. [Ipupoansie ananoru. CUHTE3 KakK IMOUCK.
CuHTe3 Kak HHCTpYMEHT uccienoBanus. Co3/1aHue HOBBIX CTPYKTYp, MIPOOJEMHBIX I OPTaHu-
4eCKOM XMMHH. Pacimypenne kpyra U3BECTHBIX XUMUUECKUX COCIUHEHUN.
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Brinenenune nekTrHa U3 M1010B LIUTPYCOBBIX PACTEHUN METOJOM 3KCTpakuuu. Beinenenue
KoerHa U3 Yas WU JPYTruX MPUPOJHBIX 0OBEKTOB METOIOM IKCTpAKUUH. Brinenenue amuraa-
JIMHA U3 KOCTOYEK.

1. Ctparerusi cunTe3a. PeTpocMHTeTHYECKHIT aHAJIN3

PerpocunTeTnueckuii ananu3. TakThka cuHTE3a

B03MOXHOCTDh NPOTEKaHUS XUMUYECKON peakuuu. TepMoanHaMUuecKass U KHHETHYECKAs
JIOITyCTUMOCTb CUHTETUYECKON peaklny. « CHHTETUUECKUI METO1» XUMUYECKON peaKuu.

XuMuueckas peakuus U CHHTETHYECKU METOT

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

Peaknus Bropua. HegocraTku peakiiyu u crioco0sl ux ycTpaneHus. KynpaTHsle peareHThI.

Peakuus ['punbsipa. PeaktuBsl ['puHbapa Kak OCHOBaHUS U HYKJIEO(QUIIBI B pEaKLUAX 3a-
MEIIEHUS U IPUCOEAUHEHUS.

KapOouumnbHbie coenrHenus kak siaexkTpoduisl. Peaktus Monnya u peakius @aBopckoro.
CunTte3 OyTagueHOBOTO U HATYypAJIbHOTO N30IPEHOBOTO KaydyKa.

HyxneohunbHOCTh 1 OCHOBHOCTH OpraHU4eCKHX peareHToB. CHIIbHBIE HEHYKIeO(UIbHbIC
ocHoBaHus — quu3onpormiamu autus (LDA).

Taktuueckue npodiemsl cuHTe3a. OOpa3oBaHKE CBI3U YIIIEPOI-YTIEPO.T

KapOonunpsable coeauHeHus: Hykieoduiasl. KoHneHcauu — anploibHas U KPOTOHOBAS,
cinoxxknoapupHas (Kisiizena), Jlukmana, /lap3ana, ['eapu, Pedopmarckoro, Ilepkuna, IlITo606e,
Kuepenarensa. O6ecrnieueHue CeJIEKTUBHOCTU peakiuil koHaeHcanuu. [lpasuno Burrura. Ilpak-
TUYecKoe MpuMeHeHne KoHaeHcanuil. Cunrtes f-uoHoHa, anpaeruga C-15, MeTuinn3o0yTHIIKETO-
Ha, BepoHasa, OnocuHTe3 D-TmoKo36l.

CuHTe3 ankeHOBOro (¢parMeHTa IeiaeBod Mosekyibl. Peaknus Burrura. OGecneueHue
KOHTPOJIS CTEPEOCEIEKTUBHOCTH peakiuu. CUHTe3 BUTAMUHA A.

ComnpsikeHHOE NPHUCOEANHEHHE HYKICO(UIOB K o,f-HenpeleNbHbIM KapOOHUIBHBIM CO-
equHeHusaM. Peakmus Muxasns. Aknentopbl Muxass. anHenupoBanue no Poouncony. Cunres
OMLIMKIMYECKUX €H/IHOHOB.

Kap6omerannupoBanue ankuHoB o Hopmanny. Cunte3 ¢epomona 6abouku peBoTOUIA
COSSUS COSSUS.

PerpocunTeTHUECKN aHAIN3 ALIMKIMYECKUX LIEJIEBBIX CTPYKTYP.

11 B3anmonpeBpameHnsi QyHKIMOHAIbHBIX TPy

[TonsTre «pyHKIMOHAIbHAS TPYIay. YPOBHU OKHUCIEHHUS yriiepogHoro neHtpa. Kiaccu-
¢dukanusa GyHKIMOHATBHBIX TPYIIN U MX B3aUMOIPEBPAIICHHIA.

W3oruncuueckue tpaHchopmanuu. CHHTETHYECKAas SKBUBAJICHTHOCTh (DYHKIHMOHAIBHBIX
TPyl OJHOTO YPOBHA OKHcieHus. [Ipon3BoaHbIe HYyIEBOIO YPOBHSI OKHUCIEHMS — QJIKaHbl U Me-
TaJNIOOPTaHUYEeCKUEe cOoeIUHEHus. [Ipon3BOAHbIE MEPBOTO YPOBHS OKHUCIEHHS] — CIUPTHI U al-
Kuiranorenuabl. Peakuuu ruapoOopupoBanus no bpayny. IIpon3BoaHble BTOPOro ypOBHSA
OKHUCJICHUS — KapOOHUJIbHBIE COECIUHEHMS, TJUKOJIU, SMOKCU/BI, JUEHbI, aJUIUJIOBbIE CIIHPTHI.
[Tpon3Bo/HBIE TPETHETO YPOBHS OKUCIEHUS — KapOOHOBbIE KHCIOTHI, HUTPWIIBL, a,[-
HenpeenbHble KapOOHWIbHbBIE COEAMHEHNUS, IPONApTHUIIOBbIE CIIUPTHI, CHUHBI.

Hewuszoruncuueckue Tpancopmary Kak mMyTH IEpeX010B MEXy Pa3TUUYHBIMUA YPOBHSIMHU
okucienusd. OkucnuTenbHass KOHACHCalus alleTuiaeHn10B Meau (peakius ['nazepa). Cunres aH-
TUOMOTHKA arpoOuIHa. BoccTaHOBIEHNE KETOHOB 710 TMHAKOHOB. AIIMJIONHOBAsE KOH/ICHCAIIHS.

B3aumornpeBpaiienue (yHKIMOHATBHBIX TPYNN KakK CTpaTerHYecKUil METOJ B IOJHOM
cunte3e. CuHTE3 MUKIOOKTaTeTpacHa (BunmbimrerTrep) u ackopOMHOBOW KUCIOTHI U3 D-rimroKo3sl.

VYrpaBieHue CeTeKTUBHOCThIO XUMUYECKUX PEAKIUA

Knaccudukanus npobiem cenekruBHocTH. [locnenoBarenbHble, mapauieabHble U MOCIIE-
JoBaTeNIbHO-MapajlieNibHble peakiuu. Bribop moaxoxsieit peakuuu. BappupoBanue npupois
pPEareHToOB KakK CIOCO0 YMpaBJICHUS CEJIEKTHUBHOCTHIO peakiuu. CeleKTHBHAs aKTHBALUs allb-
TEPHATUBHBIX PEAKIIMOHHBIX LIEHTPOB CyOCTpaTa Ha MpUMeEpe aleTOYKCyCHOro adupa.
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3amura GYHKIMOHAIBHBIX TPYII KaK COCO0 YIpaBIeHUs CEJIEKTUBHOCTBIO peakIi. 3a-
MKTa KapOOHMIBHOW M CIIUPTOBOM Tpymi. [IpUHIUIBI «OPTOTOHAIBHOW CTAOMIBHOCTH» M «MO-
JTYJIUPOBAHHON JTaOMIIBHOCTHY.

[InanupoBaHue CUHTE3a XUMUYECKUX COCTUHEHUI

Crnenuduka 3agay nNpu CUHTE3€ LUKINYECKUX coeAnHeHNH. OObIUHbIE METOb! AllUKIHYe-
CKOM XMMHUH B IOCTPOECHUHU LIUKJIMUYECKUX cUCTEM. Maiible HUKIIbI IPOU3BOIHBIE IUKIIONPOIAaHa
U nukiaoOyrana. Ilsatu- u mwecruwieHHsle nukibl. ksl Oonbiioro pasmepa. Potokcans! u ka-
teHanbl. Pabotsl [urnepa u Ilenepcena. CuHTE3 MaKpOIMKIMYECKUX MOIUIPUPOB IuOeH30-18-
KpayH-6 u quoeH30-14-kpayn-4.

LlukionpucoeiMHEHHE —  METOJA  IOJyYCHHS  IMKIMYECKHX  CTPYKTyp. [4+2]-
nukionpucoenuuenue. Peakuus unbsca-Anbaepa. TpeboBaHus peabsBisieMble K AUEHY U JH-
eHopmny. CHHTE3 KBapULIMKIaHA U aJJaMaHTaHa.

[2+2]-uuknonpucoenunenne. CUHTE3 MPOM3BOAHBIX HUKIOOyTaHa. CuHTE3 «OeH30Ia
[proapay.

[2+1]-uuknonpucoenunenne. CuHTe3 MPOU3BOJHBIX HUKiIonpornaHa. KapOensl. Merob
reHepanuu kapoeHos. LluxinonponanupoBanue no CuMMoHcy-CMHuTy.

CeneKTUBHOCTh LIMKJIOOOpa30BaHUs B KOMIUIEKCAX MEepPeXOJHbIX MeTauioB. CHHTE3 IMK-
nooktareTpaeHa (Penme). [2+2+1]-muknonpucoenuuenue. Peakums [locona-Kxanma. Cunres
MPOU3BOAHBIX LIUKJIONEHTEHOHA. [4+4] u [4+4+4]-1uKionprUcoeIMHEHHE.

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

YcraHoBIEHUE CTPOCHMS NPUPOAHBIX coenuHeHui. MK-crekTpsl NeKTHHA, aMUIIainHa,
KoderHa. OCHOBHbIE MOHATUS PETPOCUHTETHUECKOTO aHalN3a: LiejeBas MOJIEKyJia, MOJEKYJIsp-
Hasl CJIOKHOCTbD, TPAHC(HOPM, CHHTOH, PETPOH, IEPEBO CHHTETUIECKUX HHTEPMEIHATOB.

Tunsr TpancdopmoB: pacuienenue (D), counenenue (R), BBemeHue (yHKIHMOHATBHOI
rpymnmsl (FGA), 3amMeHa oqHo# QyHKIMOHANBHOM rpymnmsl Ha apyryio (FGI), neperpynmnupoBka
(Rt).

Tunsl cTpaTeruii B peTpOCMHTETUYECKOM aHalIM3€: CTpaTeruu Oazupyroliyecs Ha TpaHC-
dopmax, crpateruu Oasupyrolyecs Ha TOMOJOIHMH, CTpaTeruu Oa3upyromuecss Ha (YHKLIHO-
HaJIbHBIX FpyHIax.

CunTe3 nuHeHbIN U KOHBepreHTHBIN. boprba ¢ «apupmernueckum geMornom». I[Ipumene-
Hue nuHeiHoi (Bunpmrerrep) u koHBepreHTHOW (POOMHCOH) cTpaTeruii B CMHTE3€ TPONMHOHA.
Peaknus MaHHuxa.

JloMrHO-peakuy B opraHnyeckom cuHrese. CuHTe3 ropMoHa nporectepoHa (/>kKoHCcoH)

Cnucox 0CHOBHOM JIMTEPATYPHI

1. XKunkos, B.B. Oprannyeckuii cuntes3: yueOnoe nocooue/ B.B. XKunkos, U.A. Tpopum-
oBa, U.B. EropoBa. — barosemienck: M3a-so BI'TIY, 2018. — 256 c. (20 7Kk3.)

2. Xunkos, B.B. Oprannvecknii 1 HeOpraHUYECKHi CHHTE3: MeToqnYecKrue peKOMEH-
Januu Ui ctyaenToB V kypea.- biarosemienck: M3n-Bo BITIY, 1998. — 70 c. (18 3k3.)

3. [Itunpina, O.A. JIabopatopHbie pabOTHI IO OPTaHUYECKOMY CHHTE3Y: y4e0. mocooue aJis
XUM. 1 Ouon. crien. nen. uH-ToB/ [Itunea H.A. [u np.]. —M.: [IpocBemenue, 1979. —256 c., um.
(13 2x3.)

4 METOJUYECKHUE PEKOMEHIAIIMH JJISI CTYJIEHTOB IO U3YUYEHUIO
JUCHMUIIIAHBI

[TporpamMa mpu3BaHa MOMOYb CTYAEHTaM €CTECTBEHHO-Teorpaduueckoro QaxyiabTera
npoduis OMOJIOTUS U XUMUS B OpraHU3allii CaMOCTOSITENIbHON pabOThI IO OCBOEHUIO MpEAMETa
«OpraHvuecKuii CUHTE3.

[TporpaMMa IUCLUIUIMHBI, COCTaBIE€HA B COOTBETCTBUU C YYEOHBIM IIJIAHOM IO CHELH-
AJIbHOCTH.
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B paznene «IIpakTukym Mo AUCHMILIUHE» PACCMOTPEH psl J1abopaTOpHBIX padoT, co-
CTaBISIOUIMX MPAKTHYECKYI0 YacThb AMCUMIUIMHBL Pa3gen Takke COAEP)KUT IUIaHBI MpaKTHYe-
CKHX 1 J1a00paTOpHBIX paboT ¢ YKa3aHHEM TeM JIaDOpaTOPHBIX padoT.

[Tonp3ysich MpenIoKEHHBIMU yYEOHBIMH MOCOOMSAMHU CTYICHTaM HEOOXOIUMO H3YUHUTh
coJiep’KaHue PEKOMEHJOBAaHHBIX K BBIMOJIHEHHIO JIA0OPATOPHBIX padoT, a B TETpaau A Jadopa-
TOPHBIX paboT OomucaTh CoEPKaHUE PAOOTHI U MPEACTABUTh PACUETHI.

[To BompocaMm BBI3BIBAIOIIMM 3aTPYAHEHUS CIEAYET MOJYYUTh WHIUBUAYATbHYIO KOH-
CYJIbTALIMIO y TIPETIOIaBaTellsl.

[Ipu moAroToBKe K ceMUHAPY CTYACHTY HEOOXOAUMO M3yUUTh TEOPETUUYECKOE COJIEepKa-
HUE JIaHHOW TEMBI B COOTBETCTBHH CO CITUCKOM IPEAJIOKEHHBIX BOIPOCOB. [Ipu u3yueHun teo-
PETHUYECKUX BOMPOCOB U BBHIIIOJIHEHUH 3a/IaHUsl CAMOKOHTPOJISI CIIEYET MOJIb30BaThCS PEKOMEH-
JIOBAaHHOW y4eOHOU JIUTEpaTypoll yKa3aHHOU ISl KaXJI0H TEMBI.

Bormpockl, BEBIHOCHMBIE Ha SK3aMEH, COCTaBJICHbI B COOTBETCTBUU C IMPOTrPAMMON HU3yya-
€MOH JMCUUIUIMHBL, YTO O0JIETYaeT MOATOTOBKY CTY/ICHTOB M ITOMOTaeT C(OPMHPOBATH LIEIOCT-
HOE IPE/ICTAaBICHHUE O MPEIMETE.

OOmmii crimcok y4eOHOW, yueOHO-METOJUYECKON M HAyYHOW JIMTEPATyphl MPEICTaBICH
OTJICBHO.

Y4eOHO-MeTOAMYECKOE O0ecTieYeHHe CAMOCTOSATEIbLHOMH padoThl CTYJAEHTOB 10 IUCIH-
miuHe OpraHnyecKuii CHHTe3

Ne Kouxa-Bo yacos
n/n ®opMbI/BHIBI b coorBetr-
HaunMmeHoBanue pazgesia (TeMbl) . | CTBHH ¢ yued- ®opMBI KOH-
JTUCIUIIINHBI CaMoCTOSTCILHON HO- Tpoas CPC
paﬁOTbl TEMATHYECKUM
IJIAHOM
1 | Begenme. llenu, 3amauun u ¢yHk- | M3yuenue oc- 28 MpoBepKa KOH-
MM XUMUYECKoro cuHte3a. [lmanu- | HOBHOII U J0- CTIEeKTa, 9K3a-
pOBaHME CUHTE3a MOJTHUTEITHHON MeH, KOHTPOJIb-
JUTEPaTypHl, Hasi paboTa
odopmiieHne
KOHCIIEKTa
2 | Crpaterus cunte3a. Perpocunreru- | M3ydenue oc- 22 poBepKa KOH-
YecKuil aHamu3 HOBHOU U J10- CTIEeKTa, 9K3a-
MTOJTHUTETHHON MeH, KOHTPOJIb-
JUTEPaTypHI, Hasi paboTa
odopmiieHne
KOHCIIEKTa
3 | B3aumonpespamieHus ¢byukmuo- | M3yuenue oc- 40 MPOBEPKA OTUE-
HaJTBHBIX TPYIII HOBHOI U J10- TOB 110 J1abopa-
TTOTHUTEIHHOU TOpHOU paborte,
JUTEPaTypHI, 9K3aMeH
odopmIieHHE Ja-
6opaTopHO pa-
OOTEI U IIOATO-
TOBKa OTYETa
Bcero 90

5 NPAKTUKYM 110 JUCHUIIJIMHE

IInan nadopaTopHbIX padoT

No JlaGopaTopHas pabota [TpakTuKym

1 | JlabopatopHas padora 1. [IpaBuia padotsl B maboparopun xu- | [1] ctp. 172
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MHU4ecKoro cuntesa. [IpubGopsl 1 mocya B XUMUYECKOM CHHTE3€

JlaGopaTopHas pabota 2. MeTobl BbIICICHUS, OYUCTKH U HICH-
TU(UKAIUA XUMUYECKUX BemiecTB. OnpeaeneHne TeMeparyphl
TJIABJICHUST M-HUTPOOCH30MHOM KUCIIOTHI

[1] cTp.

189

JlaboparopHast pabora 3. DkcTpakiusi 3QUPHBIX Macen U3 pac-
TUTEJBHOTO ChIPbs

[1] cTp.

140

JlaboparopHasi pabota 4. BeigeneHrne mMeKTHHA U3 TUIONOB IIHT-
PYCOBBIX PACTEHHI METOJIOM IKCTPAKITUH.

[1] cTp.

143

JIaGoparopnas pabota 5. Beinenenue kodenHa u3 vas wia JIpy-
T'UX IPUPOAHBIX 00BEKTOB METOJIOM IKCTPAKIIHH.

[1] cTp.

143

JlaboparopHasi pabota 6. Beinenenne aMurjainHa U3 KOCTOYEK.

[1] cTp.

144

JlaboparopHasi pabora 7. Xumuueckas peakius U CHUHTETHYC-
ckuii Meroa. Peakuu HykieopunbHOro 3amemieHuss Syl u Sn2
tuna. CHHTE3 dTHIIAIeTaTa i OpOMHCTOTO ITHJIA

[1] cTp.

173

JlaboparopHas padota 8. Taktuueckue npobdiemsl cuuTe3a. O0-
pa3oBaHue CBS3U yriaepona-yriepoa. KapOoHMIbHbIE COSMHEHUS
Kak HykJeodmibl u 3nekTpoduisl. Cunte3 dbeHondranenHa

[1] cTp.

189

JlaboparopHast pabora 9. M3oruncudeckne U HEU30THIICHYCCKUE
Tpanchopmaru. MeTobl OKHCICHHSI- BOCCTAHOBIICHHUS Opra-
HUYECKHX coenHeHni. CHHTE3 aleToHa

[1] ctp.

183

10

Jlaboparopuas padora 10. CelneKTUBHOCTb XMMHUYECKUX peak-
ui. Peaknum anekrpoduiibHOTO 3amemnieHust (Sg2) B apomaru-
yeckux coennHeHusx. CHHTe3 M-HUTPOOCH30MHON KUCIOTHI

[1] cTp.

178

11

JlabopaTtopHas pabdota 11. DeMeHTOOpraHuYeCKHe COCTUHEHHUS.
Cunre3 mpuc(2,6-1uMeTOKCU(EHIIT)CYPbMbI

[1] cTp.

204

12

JlabopaTtopHas pabora 12. Beinenenue, ounctka U uaeHTHUKA-
LU HJIEMEHTOOPTraHMUeCKuX coemHeHui. [lepekpucrannuzanus
mpuc(2,6-nuMeToKCH(EHIIT)CypbMbI

[1] cTp.

204

13

JIaGoparopHas paborta 13. YcraHOBIEHHE CTPOEHHUs OpraHuye-
CKMX W 3JIEMEHTOOpraHudeckux coeauHeHui. MK-cnexkrp wm-
HUTPOOEH30MHOM KHCIIOTBI u mpuc(2,6-
JMMETOKCU(EHUIT)CYPbMBbI

[1] cTp.

211

14

JlaGoparopHas pabota 14. YcTaHOBIE€HUE CTPOEHUS PUPOIHBIX
coeauHenuil. MUK-ciekTpbl NeKTHHA, aMUTIAJIMHA, KO enHa.

[1] cTp.

211

[1] XKunkos, B. B. Opranndeckuii cuHTe3: y4€OHO-METOAMYECKOE MTOCOOHE ISl CTY/ICHTOB
neaBy3os / B. B. XKunkos, U. A. TpodumioBa, 1. B. Eroposa. — biarosemenck: M3natenscTBo
BI'TIV, 2018. — 256 c.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHouHbIe cpeacTBa, MOKA3aTEJH M KPUTEPUH OLICHUBAHUS KOMIIETeHIM I

HNupexc Ouenounoe IHoka3aTenun Kpurepun oueHnBanus
KoMmIIe- CpeacTBo OLICHUBAHHS c¢(popMHPOBAHHOCTH KOMIIETEHIIH I
TeHUHH
I1K-2 Otuer no na- | Hu3kuii — Hey#oBIe- | CTABUTCS, €CIM JOMYIIEHbl CYLIECTBEH-
O0opaTopHOU TBOPUTEIIBHO Hble OMMUOKH (B XOJ€ OJKCIEPUMEHTa, B
pabote 00BsicCHEeHHH, B 0pOpMIIEHUH pabOTHI, MO

TeXHUKE 0€30MacHOCTH, B paboTe ¢ Belle-
CTBaMH U NpubOpamu), KOTOpbIE HE HC-
MPABJIAIOTCS JaXXe MO YKa3aHUIO MPEro-
JaBaTels.
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IToporosslii — yo-
BJICTBOPUTEIIEHO

CTaBUTCS, €CIU JOIYIIEHbl OJHA-JIBE CY-
IIIECTBEHHBIC OIMMOKHU (B XOJ€ DKCIEPH-
MEHTa, B OOBSICHEHUH, B O(POPMIICHUU
paboThl, MO TEXHHKE OE30MacHOCTH, B
paboTte ¢ BemecTBaMu U puOOpaMu), Ko-
TOpBIC HCIIPABIIAIOTCS C TIOMOUIBIO TIpe-
110/1aBaTeJIsl.

ba3oBblii — x0po1110

a)paboTa BBITNIOJHEHA MPaBUIBHO, O€3 Cy-
IIIECTBEHHBIX OIIMOOK, C/ICTaHbI BEIBOJIBI;

0) JOMyCTUMBI: HEIMOJHOTa IPOBEICHUS
i oOPMIICHHS SKCIIEPUMEHTA, OJTHA-]IBE
HECYIIICCTBCHHBIC OIMUOKA B TPOBEICHUU
Wik 0POPMIICHHU SKCIICPUMEHTA, B TIPaBU-
Jax paboThI C BEICCTBAMHU U IPHOOPAMU

Bricokuii — OTIIMYHO

a) paboTa BBITIOJHEHA IIOJIHO, MPABUIILHO,
0e3 CYIIECTBEHHBIX OINUOOK, CIICNIAHbI BbI-
BOJIbI;

0) SKCIEPUMEHT OCYIIECTBJICH IO TUIaHYy C
YUYCTOM TEXHHKHU 0€e30I1acCHOCTH U ImpaBuJI
paboThl C BEIIECTBAMH M IPUOOPAMH;
B) HMCIOTCS OpraHU3allMOHHBIC HABbIKH
(TmoIepIKMBACTCS YUCTOTa PabOYEro MecTa
¥ TIOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJNB3Y-
FOTCsI PEAKTHBBI).

[1K-2

KoHntponbHas
pabota

Huskuii — Heyposie-
TBOPUTEJIBHO

JOIYCTHJI YHCIIO OIMMOOK W HEJ0YETOB
PEBOCXOSIIEe HOPMY, TIPU KOTOPOH MO-
’KeT OBITh BBICTABJICHA OIIEHKA «3»

IToporoselii —
YIOBJIETBOPUTEIBLHO

€CIIM CTYJIEHT MpPaBWJIBHO BBIMOJHUI He
MeHee IMOJIOBHHBI pabOTHl WU JIOITYCTHII:
He Oojee ABYX TpyObIX OHIMOOK; WM HE
Oosee onHOI rpyOoil W omgHOW HerpyOoin
OLIMOKH U OJTHOTO HeJloueTa; WK He Ooiee
JBYX-TPEX HETrpyObIX OLIMOOK; WJIM OJIHOMI
HerpyOoi OmMOKHN U TPEeX HEeIO0YeTOB; MU
MIPH OTCYTCTBUH OIIMOOK, HO TIPU HAJTMYUHU
YeThIpeX-TISITH HEJ0UETOB.

ba3oBblii — x0po11o

CTYJICHT BBIIIOJIHUI PadOTy IOJHOCTBIO,
HO JOMYCTHJI B HEil: He Oolee OgHOU He-
rpy0oil OmMOKH W OJHOTO HEIo4YeTa WU
He Oosiee IBYX HET0UYETOB

Bricokuii — oTIMYHO

paboTa BbINOJTHEHA 0€3 OMMOOK, yKa3aHbI
BCE pacueTHbIE (POPMYIIbI, €IUHUIIBI U3ME-
peHusi, 6e3 omMOOK BBIOJIHEHBl MaTeMa-
THYECKUE PacueThl

[1K-2

Tect

Huzkwuit — mo 60
6amioB (HeyoBIIe-
TBOPHUTEHHO)

[Toporogsrii — 61-75
OayIoB

(YIOBIETBOPUTEITH-
HO)
bazoBbiii  — 76-84

3a BEPHO BBIMTOJIHEHHOE 3aJ]aHHE TECTUPY-
MBIl T0JIy4aeT MaKCUMaJbHOE KOJIUYe-
CTBO 0ayIOB, MPETYCMOTPEHHOE ISl TOTO
3a7laHus, 32 HEBEPHO BBINOJHEHHOE — HOJIb
6aymoB. Ilocie mpoxoKaeHus TecTa CyM-
MHPYIOTCSL pe3yJIbTaThl BBINOJIHEHUS BCEX
3aaHUN.

IToncuuteiBaeTCs

IPOLEHT  MPAaBWIBHO
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0auI0B (XOPOIIIO) BBINOJIHEHHBIX 3aJaHUN TECTa, MOCIIE YEro
Beicokuit — 85-100 | 3TOT MPOLEHT NEPEBOAUTCA B OLEHKY, Py-
0aioB KOBOJICTBYSICh yKa3aHHBIMH KPUTEPUSIMHU
(OTIIMYHO) OLICHUBAHMS.

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB 0 JTUCIHNUIIJINHE

[IpomexxyTouHast arrectanms sIBISETCS NPOBEPKOW BCEX 3HAHWUM, HABBIKOB U YMEHHUI
CTYACHTOB, IPUOOPETEHHBIX B MPOIECCe U3YUCHUS TUCIUILTMHBL. POPMOI MPOMEXYTOUHOH aT-
TECTaLWH 10 AUCLUIUIMHE ABJISIETCS K3aMEH.

IIpomexxyTo4Hass arrecTanus IMPOBOAUTCS IPENOAABATENIEM B YCTHOM, NHCBMEHHOM WU
TectoBoii hopme. [IpenoaBaTenb UMEET MPaBo 3a7aBaTh CTYACHTY JOMOJHUTEIbHBIE BOIIPOCHI IO
BCEMY 00BbEMY M3YUYEHHOU THUCHIUTUINHBL.

Bormpockl a1 MOArOTOBKM K 3K3aMEHY IpernojaBaTellb BbIAACT CTYACHTY B Hayaje ce-
MECTpa Ha IEPBOU JIEKIMU WM HA NIEPBOM IPAKTHYECKOM 3aHATHHU. BOIIPOCHI K DK3aMEHy U Tpe-
0oBaHU K OIICHKE Ha 9K3aMEHe MPUBEICHBI B paboueii mporpamme.

[Iponenypa ouenuBanus 3HaHuM, ymeHuid U HaBbIKOB onpezensercs CTO BI'TIY «llono-
JKEHHE O TIPOBEICHUU TEKYIIErO KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluy 00yYaroIIuX sy

JU1a oueHuBaHUA pe3yJIbTaTOB OCBOCHHS JUCUMUIUIMHBI IPUMEHSIOTCS CIEAYIOIINE KpHU-
TEpPUU OLICHUBAHUA.

Kpurtepun oueHnBaHHus YCTHOI'O OTBETA HA JK3aMeHe

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

1. OJIHO pacKphITO coiepKaHUe MaTepuasa OuseTa;

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

3. MOKa3aHO YMEHHE WUIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUSI KOHKPETHBIMU IIPH-
MepaMHy, IPUMEHATh UX B HOBOH cUTyalluH;

4. NpPONEMOHCTPUPOBAHO YCBOEHUE DPAHEE M3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYUBOCTh KOMIIETCHINI, YMEHUI U HaBBIKOB;

5. OTBeT mpo3BYyYas CaMOCTOATENbHO, 0€3 HABOASIINX BOIIPOCOB;

6. IOMyILEHbl O/IHa — IB€ HETOYHOCTHU MPHU 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 H3JI0KEHHUHM JOMYIIEHbI HEOOIbIINE MPOOEIbl, HE NCKA3UBIINE COJCPKAHUE OTBETA;

3. IONYIIEHBI OJIMH — JIBA HEJ0YETa IIPU OCBEIIEHUH OCHOBHOTO COJEPKAHUS OTBETA, UC-
IIPABJICHHBIE 10 3aMEYAHUIO YK3aMEHATOPA;

4. nomyuieHs! omuOKa UM 60see IByX HEI0UYETOB IIPU OCBEIICHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABIIAIOTCS 10 3aMEYaHUIO DK3aMEHAaTopa.

Ouenka «3» (y10BJIeTBOPUTEIbHO) CTABUTCS, €CIIH:

1. HENoJIHO WM HENOCIEN0BaTENbHO PACKPBITO COAEPKAHUE MaTepuasa, HO MOKa3aHO
oOmiee MOHMMaHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, TOCTaTOUHbIE JUIsSl JalbHEUIIEro
YCBOEHHUS MaTepHaa;

2. WMEJNHCh 3aTPyIHEHUS UM JTOMYIIEHbl OUIMOKH B ONpEAeIeHUH MOHATHH, UCIOIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJIEHHBIE MIOCIIE HECKOIBKUX HABOSIINX BOIIPOCOB;

3. pU HENOJHOM 3HAaHUM TEOPETUYECKOT0 MaTepuaia BbIABIIEHA HeAocTaTouHas chop-
MHUPOBAHHOCTbh KOMIIETEHIIUH, YMEHUH U HaBBIKOB, CTY/I€HT HE MOKET IPUMEHUTH TEOPHUIO B HO-
BOU CHUTYAIIUH.

Onenka «2» (HeyA0BJIETBOPHUTEJIBHO) CTABUTCSI, €CIIH:

1. He pacKpbITO OCHOBHOE COJIepKaHne YUeOHOro MaTepuana;

2. oOHapyKEHO HE3HAHWE WM HEMOHMMaHue Ooybliedl wim Hamboyiee BaXKHOU YacTu
y4eOHOTr0 MaTepuana;
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3. JomyiieHbl OMKMOKY B ONpPENETICHUH MOHSITHHA, MPHU HCIOJIb30BAHUUA TEPMUHOJIOTHH,
KOTOpbIE HE UCITPABJICHBI [TOCJIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB.
4. He copMUPOBaHbI KOMIIETEHIIUU, YMEHUS 1 HaBBIKU.

BOHPOCLI K 3K3aMEHy

1. Vcropuueckuii 0030p CTAaHOBJIEHUSA U Pa3BUTHs XUMHUYECKOro cuHTe3a. CHHTE3 Kpa-
CHUTEJIeH U JIEKapCTBEHHBIX MPETapaToB.

2. Ilpeamer XMMUYECKOTO CUHTE3A.

3. Llenu u TEHAEGHIMH Pa3BUTHUSI XUMUYECKOTO cuHTe3a. CHHTE3 MPAKTHYECKU MOJIE3HBIX
COEMHEHUI U NPUPOAHBIX aHAJIOTOB.

4. lenn xumuueckoro cuHte3a. CHHTE3 KaK MHCTPYMEHT MCCIIEOBAHUS, CO3JaHUE HO-
BBIX CTPYKTYp, IPOOJIEMHBIX JJI1 OPraHMYECKOW XUMUH, PACHIMPEHUE KPyra U3BECTHBIX COEIU-
HEHHIA.

5. TepmoauHaMuyeckas 1 KHHETUYECKAs JOIMYCTUMOCTh CHHTETUYECKON peakIuu.

6. I'ereponmuTtnueckue peakiuu. OpraHMYecKUe HOHBI U (AKTOPHI, OMPEIEIISIONINE HX
CTaOUITBHOCTb.

7. Dnextpoduisl M HyKICOPHIIBI B PEaKIUAX 00pa3oBaHuUs YIIIEpOA—yTIEPOAHON CBS3H.

8. AJIKMJIMpOBaHME U aLMIMPOBAHME APOMATHUYECKUX YIJIEBOJIOpOJ0B 1Mo Ppuiento —
Kpadrcy. Mexanusm peakiun. Orpanndenns metoaa. Cuates peHosna KyMOJIBHBIM CIIOCOOOM.

9. Peaknus I'punbspa. PaBHoBecue Illnenka. OCHOBHBIE M HYKJI€O(pHIbHBIE CBOWCTBA
peakTHBOB [ pHHBSIpa B CHHTETUYECKUX PEAKIIHIX.

10. HykneodunbHble peareHTbl IPUMEHsEMbIE B peakUsIX cOOPKU YIIepoa — yriepos-
HOU cBsi3u. HykieoniIbHOCTh M1 OCHOBHOCTB. [IpuMeHeHne CHITbHBIX HEHYKIICO(DHUIBHBIX OCHO-
BaHuil —un3onponuiamu utus (LDA) B mpakTHKe OpraHn4eckoro CHHTE3a.

11. Cunrernueckas 3HAUMMOCTb coueTaHus Mo Bropiy B peakiusx cOOpKH yriaepoj —
yriaepoHoi cBs3u. HegocTatku peakiuy 1 METOIbl MX YCTPaHEHHS.

12. KapOoHHIIbHBIC COSTMHEHUS KaK AJICKTPODUIBI B pEaKIUIX COOPKU yTIEPOa — yIiie-
poaHO# cBs3u. CHHTE3 alleTUIIEHOBBIX CIUPTOB (peakius GaBopckoro).

13. Peaxkmuu npucoeauHeHus-pparmentanuu | tuma. CrnoxxHOd(UpPHAS KOHACHCAIHS
Knsitzena. Cuntes aneToykcycHoro sgupa.

14. Enonuzanusi KapOOHWIBHBIX coequHEeHU. DaKkTophl, 00yCIaBIWBAIONINE CTAOMIIb-
HOCTb €HOJIOB. AJIbJI0JIbHASI U KPOTOHOBAsI KOHACHCAIUH.

15. Obecneuenne mpoliecca CEIEKTUBHOCTH allbJIOJIbHOW KOoHAeHcaruu. [IpaBuno But-
tura. Peakuus [lepkuna. CuHTE3 IPOU3BOIHBIX KOPUYHON KUCIIOTHI.

16. Cunte3 3¢upoB P-0KCHKapOOHOBBIX KHCIOT B3aMMOACHUCTBHEM KapOOHMIIBHBIX CO-
€IMHEHUH ¢ 3UpaMu 0-TaTOreHKapOOHOBBIX KHCIOT MOA ACWCTBHEM METAJUIMYECKOTrO LHMHKA
(peakmust Pepopmarckoro).

17. Konnencauus KueBenarens. CoenuHeHHMs ¢ aKTUBUPOBAaHHOM METHIIEHOBOHM TpyIl-
noii. CHHTE3bl HA OCHOBE MAJIOHOBOTO U aIleTOYKCYCHOTO 3(hUPOB.

18. BuytpumonekyispHas cioxkHod(bupHas KoHaeHcauus (peakuus [ukmana). CuHrtes
UKIMYECKIX KETOHOB.

19. IlpumeHeHHEe peakUUH aJbJ0JILHOW KOHJEHcauuu. [IpOMBIIUIEHHBI CHHTE3 METH-
N300y THIIKETOHA U 3-MOHOHA.

20. Tpucoenunenue muaoB ¢pocdopa mo KapOOHWILHON IPYIIIE aJIbJETHAOB U KETOHOB
(peakmust Buttura), kak crnoco0 cOOpKU TBOWHOW yIIIEpOa — yriaepoaHou cBsa3u. Ctabuin3arus
waoB pocdopa. CunTe3 BUTaMUHA A.

21. ConpspkeHHOE PUCOCTMHEHHUE K 0, 3-HenmpeaebHbIM KapOOHMIIEHBIM COCTMHEHUSIM.
1,2- u 1,4-npucoenunenue (peakust Muxasisi) HyKJI€O(pHIOB K 0,3-HempenenbHbIM KapOOHUITb-
HbIM coefuHeHusM. dakropsel, 00yciaBIuBaroLIe 00eCIeYeHNE PErnoCEIeKTUBHOCTH MPOLEC-
ca.

22. BHyTpuUMOJIeKyIApHas MUKIM3aIus 1,5-1uKkapOOHMIIBHBIX COSIUHEHUN (aHHETHPO-
BaHue 1o PobuHcony).
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23. KapbometaimupoBaHue adkKuHOB Mo HopmaHy - METOJ CHMHTE3a aJIKCHOBBIX IMPOM3-
BOAHBIX. CTepeoceneKTUBHOCTh peakiuu. Cunres 1,2-au3aMenieHHbIx ankeHoB. Peaktus Momu-
ya.

24. PeTpoCHHTETHUYECKUI aHAIN3 AlUKIMYECKHUX IIETIEBBIX CTPYKTYP.

25. Tlonsatue «pyHKIHOHAIbHAS IPYIIa», YPOBHH OKUCICHHS YIIIEPOIHOTO LIEHTPA.

26. Knaccudukanus GpyHKIMOHAIBHBIX TPYII U UX B3aUMONpeBpamieHuii. M3orumncuye-
CKH€ U HEeM30TUIICHYeCcKHe TpaHchopMauu pyHKIIMOHAIBHBIX TPy,

27. Uzorumncuueckue TpaHcGopMaiiy Mporu3BOAHBIX IEPBOTO YPOBHS OKHCIeHuUs. [ ano-
TeHMPOU3BOAHbBIE, CIIUPTHI U aKkeHbl. Peakuus runpobopupoBanus (bpayH) kak crocob cenek-
THUBHOI'O NOJIy4YeHUs aM-aqnykToB. MeXaHu3M peakLuH.

28. M3orumncuyeckue TpaHnchopMmalnuu MPOU3BOJHBIX BTOPOTO YPOBHS OKUCIEHHUSA. AJl-
KHHBI, SMOKCUIBI, 1,2-1M3aMelleHHbIe U aJUTWIbHBIE MPOU3BOAHBIEC. Peakiusi mprcoeInHeHus -
dbparmenTanuu 2-ro tuna (peakuus Japsana). Cunrtes anpaeruna C-15. Cunte3 u npuMeHeHue
AJJTUJIOBBIX CIIUPTOB.

29. M3oruncuyeckue TpanchopMaluy MPOU3BOIHBIX TPEThETO YPOBHs okucienus. Kap-
OOHOBBIC KHCJIOTHI, TaJOT€HAHTUIAPUIBI, HUTPUIIBI, MPONAPTUIJIOBBIE CIIUPTHI, CHUHBI. Peakuuun
aIMIMPOBaHMs HyKJIeopuioB ranoreHanruapuaamu. CHHTE3 U IPUMEHEHUE EHUHOB.

30. Hewmzorumncuueckne KOHCTPYKTUBHBIC peaklWu: peaknus [ nasepa, CHHTE3 MUHAKO-
HOB, allUJIOMHOBAsI KOHICHCAIHSI.

31. Hewmzorumncuueckre BOCCTAaHOBHUTENBHBIE TPaHCPOPMALUU KaK IYyTH IEpexoia OT
MPOU3BOJHBIX C OOJBIINM YPOBHEM OKHUCIICHHUS K MPOU3BOJIHBIM C MEHBIIUM YPOBHEM OKHCIIE-
Hus. BoccTanoBUTEbHBIE peareHThl, IPUMEHSIEMbIE B OPraHUYECKOM CHHTe3€e. Peakuuu BoccTa-
HoBisieHus 1o bepuy, Kmxunepy-Bonbsdy, Knemmenceny.

32. Hewsorumncuveckrne OKUCIUTEIbHBIE TpaHC(HOpMAIMK KaK MyTH Iepexoaa OT MPOu3-
BOJIHBIX C MEHBIIMM YPOBHEM OKHCJICHHSI K MPOU3BOIAHBIM C OONBIIMM yYPOBHEM OKHCICHUS.
OxucnuTeNnbHbIE peareHThl, MpUMEHseMble B OopraHmdeckoMm cuHtese. Peakuus Ilpunnepa-
Mo daTra.

33. OKHCIHUTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIIMHA CIHPTOB W KapOOHMIIBHBIX COEIHMHE-
Huil. OKHUCIeHNe BTOPUYHBIX COUPTOB (peakius OmnmeHayspa), BOCCTAHOBICHHUE KapOOHUIBHBIX
coenuHeHu# (peakius Meepseitna-Iloannopda-Bepnes). O6patuMocTs mpoiiecca.

34. OKuCIUTETHbHO-BOCCTAHOBUTENIBHOE TUCIPONOPIIMOHUPOBAHHUE ANIbJIETHIOB: apoMa-
tnyeckux (peakuus Kannuiuapo) u anudarnyeckux (peakus TUIEHKO).

35. BzaumomnpeBparienus GyHKIIMOHATIBHBIX TPYMN KaK CTPATErMYECKUNA METOJ B MOJI-
HOM cuHTe3€. [IpoMBINIIeHHBIN CUHTE3 AaCKOPOMHOBOM KUCIIOTHI.

36. CenekTHBHOCTH OpraHuueckux peakuuid. Kmaccuduxarms npobiem ceneKTUBHOCTH.

37. BwiOop moaxoasiel peakiuu Kak IMyTh 00eCIIeYCHHsI CEIICKTHBHOCTH TTPEBPALCHUS
cyOcrpara.

38. BapwupoBaHue MpHPOJBI peareHTOB KakK CIIOCO0 YIpaBIICHUS CEIEKTUBHOCTBIO pe-
aKII1H.

39. CenexkTHBHAs aKTHBAIUS ATBTEPHATUBHBIX PEAKIMOHHBIX IEHTPOB CyOCTpara Kak
CHoco0 YIpaBiIeHHs CEJIEKTUBHOCTBIO PEAKILINU.

40. 3ammTa QYHKIMOHAIBHBIX TPYIIT KaK CIIOCOO YIPaBIICHUS CEIEKTHBHOCTBIO peak-
[UU. 3alUTHBIC TPYIMBL 3aluTa KapOOHWILHOW M COUPTOBOW Tpymm. [IpUHIIMI OpTOTOHATB-
HOM CTaOMJIBHOCTH ¥ MOJTYJIMPOBAHHOM JTaOMITBHOCTH.

41. Crnenuduka 3a1a4 IpU CUHTE3€ HUKINYECKUX COSAMHEHUN. YCIIOBUS, 0OecrieurnBa-
IOIIUE CEJIEKTUBHOCTh BHYTPUMOJIEKYJIIPHON [IUKIN3AIUH.

42. CuHTe3 MaJbIX ITUKJIIOB, MPOW3BOJHBIX IUKIONPONAaHa W IUKIO0YTaHA C MTOMOIIIO
OOBIYHBIX METOJOB AaIUKINYecKOW XuMuu. [2+1] m [2+2] numkmonpucoenunenune. KapOeHbl.
[MuknonponanupoBanue no Cummoncy-Cmury. Cunre3 6en3ona J{proapa.

43. CuHTe3 MATU- U MIECTUWICHHBIX UKIOB. OOBIYHBIE METObI AUKINYECKOW XUMHUH U
[4+2] muknonpucoenuHenue (peakus Junbca-Anpaepa). TpeboBanus nmpeabsBiaseMble K TUEHY
u nueHo¢mty. CuHTe3 KBaJpUIIMKIIaHa U alaMaHTaHa.
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44, 1uxnsl 60abimoro pasmepa. Paboter Lurnepa u Ilenepcena. Cunres3 kpayH-3(pupoOB.
[4+4] n [4+4+4] nuKIONPUCOEIMHEHNUE NUEHOBBIX YIIEBOJAOPOJOB KaTaTU3UPYyEMOE KOMILICK-
caMH MepeXOoHbIX METaJJIOB.

45. CenekTUBHOCTh LIMKJI000pa30BaHUs B KOMILIEKCAX MEPEXOAHBIX MeTayaoB. CHUHTE3
nukiookrarerpacHa (Perme). [2+2+2] m [2+2+1] nuknonpucoenunenue. Peakmus Ilocona-
Kxanzna kak MeTo/ oxy4eHHsl IPOU3BOIHBIX HUKIOIEHTEHOHA.

46. OCHOBHBIEC MOHATHS PETPOCUHTETUUECKOIO aHaIN3a (MOJIEKYJISIpHAs CIIOKHOCTD, 11e-
aesas mojiekyia (TM), tparcdopm (TT), nepeBo cuntesa). Tunsl TpaHCHOPMOB.

47. CUHTOHHBIN MOJIXOJ KaK HMHCTPYMEHT B pa3paboTKe MyTei cuHTe3a. «BupryaibHbie»
Y U30CTPYKTYPHBIE CUHTOHBI.

48. Tumnbl cTpaTeruil B perpocuHTeTHYeckoM aHanuze. CtpaTteruu, 6asupyromecs Ha
tpancpopmax. [Tonsarue o perponax. Ilonable 1 yacTuuHbie peTpoHbl. CTpaTeruu, 6a3upyroNu-
ecst Ha Tonojoruu. CTparernueckue CBsi3u B 11e7eBOi Monekyie. CtpaTeruu, 6azupyromuecs Ha
(YHKIIMOHATBHBIX TPYIIIAX.

49. CuHTe3 NUHEHHBIM M KOHBepreHTHHIH. [Ipumenenue nuneliHoil (Bumbiurertep) u
KOHBepreHTHou (PoObuHcoH) cTpaTeruu B cuHTe3e TponuHoHa. Konnencanus ManHuxa, kak Me-
TOJI TMIOCTPOCHHS [B-aMUHOKApOOHUILHOTO (parMeHTa 1eNeBoil MojeKynbl. boprba ¢ «apudme-
TUYECKUM JIEMOHOM).

50. «JloMuHO-peakuun» B opraHuueckoM cuHTe3e. CHHTE3 TOpMOHA MpPOrecTepoHa Mo
JxoHCcOoRYy.

6.3. OueHo4HbIe cpeACTBA 1JIsl MPOBEPKU YPOBHA chOPMUPOBAHHOCTH KOMIIETEHIIHIA :

MK-2
TecTbl cofepkaT cleAyIoNne TUITb 3aJaHHH
Tun 3aganus Ne zananus | Bec 3aganusi | Pe3yabrat oneHuBanus (0ana-
(06asw1) JIbI, IOJIy4Y€eHHbIE 32 BBINOJIHE-
HHe 3a]aHus / XapaKTePUCTHKA
NPAaBWIBHOIO 0TBETA)
3ajaHus 3aKpbBITOrO THUIIA 1,2,3,4 1 Gamn 1 6 — monHOEe MpaBUIBLHOE COOT-
¢ BBIOOPOM OJHOTO TIpa- BETCTBHUE;
BUIIbHOTO OTBeTa (1 —4) 0 6 — ocTanpHBIC CTyYan
3amanusi 3aKpHITOrO THUIIA 56,7 2 Oanna 2 0 — MOJHOE TPaBUIBLHOE COOT-
C BBIOOPOM HECKOIBKHX BeTCTBUE  (TIOCIEIOBATENbHOCTh
MpaBUJIBHBIX OTBETOB (2 BApUAHTOB OTBETA MOXET OBIThH
uz4) T000i1);
1 6 — ecimu pgomymieHa OfHa
omnOKa / OTBET MPaBUIIbHBIN, HO
HE TIOJIHBIH;
0 6 — ocTranpHBIC CITyYan
3amaHusl 3aKpBITOTO THIIA 8,9, 10 2 bayuta 2 0 — TMOJHOE MPABWILHOE COOT-
HAa YCTaHOBIEHUE COOT- BETCTBUE;
BercTBUs (3Ha3 nud4 Had) 1 6 — ecimu pgomymieHa oOfHa
omnOKa / OTBET MPaBUIIbHBIN, HO
HE TIOJIHBIH;
0 6 — ocTranbpHBIC CITyYan
3amanus 3akpeitoro tuma | 11,12, 13 2 Oamna 2 06 — MONHOE MPaBUIBLHOE COOT-
HA YCTaHOBJIEHHE IIOCIIC- BETCTBUE;
JIOBATEIbHOCTU 1 6 — ecnu [pomymieHa oJHa
omnOKa / OTBET MpPaBUIIbHBIN, HO
HE TIOJIHEIN;
0 6 — ocTanpHBIE CITy4YaH
3amaHusi OTKPBITOTO THUIIA 14, 15 3 Oamta 3 6 — moJIHOE TIPaBUIILHOE COOT-
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C KpaTKUM OTBETOM BETCTBHE;
0 6 — ocTanbpHBIC CiTy4yau

®opMupyeMasi KOMIIETEeHIUSA NuaukaTopbl c)OPMUPOBAHHOCTH KOMIIe-
TEeHLHH

IK-2 Crniocoben ocymecTBisATh | @ [IK-2.2 IIpuMeHseT OCHOBBI TEOpUHU

neaarorunacCKyro ACATCIBHOCTD 10 | (hyHIaMEHTAIbHBIX W MPHUKIAAHBIX Pa3ciiOB

npoQMIBHEIM — IIpeAMETaM  (JMCLMIUIMHAM, | XUMHU  (HEOPraHMYECKOM, aHaJIUTHYECKOMH,
MOJyJIIM) B paMKax IPOrpaMM OCHOBHOIO | OpraHM4ecKo, (usuueckoii, xumuu BMC,
ob1mero u cpeaHero odiero oopa3oBaHus XUMHYECKHAX OCHOB OHOJIOTHYECKUX
MPOIIECCOB, XUMUYECKOW TEXHOJIOTHH) JIJIst
pEIICHUsT TEOPETUYECKUX U TMPAKTUUCCKUX
3a7a4.

1. OcHoBHasi HeJIb PETPOCUHTETHYECKOI0 AHAJIN3A:

1) OnTumu3anus BbIX0I0B MPOAYKTOB KaXKIOW CTa/IUU.

2) OmpeneneHue Mocie0BaTeIbHOCTY CUHTETUUYECKUX IPEBPAIEHUN OT 11eJIeBO MOJIEKYJIbI K
JOCTYITHBIM UCXOJIHBIM PEarcHTaMm.

3) BeiGop pacTBOpUTENIS ISl peaKIUU.

4) Pacuer sxoHOMHUYeCKOH A(h(PEKTUBHOCTH CHHTE3A.

Otger: 2

2. M3oruncuyeckas tpanchopmanus GyHKIHOHAILHONH IPYNIbI — 3TO:

1) IlpeBpamienue 6e3 U3MEHEHUs CTEIIEHU OKUCIIEHUS aToMa yriiepoJa (pyHKIIMOHAIbHON TpyIi-
TIBI.

2) IIpeBpareHue, cONPOBOKIAIOIIEECS OKUCICHUEM WIH BOCCTAHOBIIECHUEM.

3) JIroOas peakiusi 3aMeICHUS.

4) Peakuust oOpa3oBaHusl CBSI3U YTIIEPOI-YTIIEPO/I.

Otger: 1

3. I cuHTe3a 3JIEMEHTOOPTraHWYeCKUX COCJUHEHHII KpPeMHHS (CHJIAHOB) YaCTO HCIIOJIb-
3YIOT peaKkuuIo:

1) Bropma.

2) I'punbspa.

3) Muaponmsa.

4) 'mpporanoreHupoBaHHUs.
Otser: 2

4. Jlnsa 3amuThl KAPOOHUIBHOM TPYNNbI aJbJAErnaa OT HYKJIeO(PUJIbLHONH aTaKH 4acTo HC-
MOJIb3YIOT NPeBpallleHue B:

1) Auerans.

2) Enonsr.

3) Kap6oHoBy10 KUCIOTY.
4) AnkeH.

Otser: 1

5. Kakue u3 nepe4ncjieHHbIX Mep 0€30MaCHOCTH ABJSIOTCH 00s13aTeIbHBIMH NPHU NPOBee-
HUH 00JIbIIMHCTBA OPraHnYecKuX cuHTe30B? (BriOepure 3 Bapuanra)
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1) PaGora moj TATOM ¢ IETYYMME WU TOKCHYHBIMU BEIIECTBAMH.

2) Ucnionb30BaHKEe CPECTB MHIMBHAYATBHOM 3aIIMTHI (XaJlaT, OUKH, IEPUYATKH).
3) [IpoBenenue Bcex peakiuit B repmoctare mpu 37 °C.

4) Hayinune OTHETYIIMTEINS U TECKa B 1ab0paTopuu.

5) O6s13aTenbHOE UCITOIb30BaHNE MATHUTHON MEIaIKH.

Otsert: 1,2, 3

6. PeaktuB I'punbsipa (RMgX) Mo:xeT BcTynarh B peakuuu: (Boioepure 3 Bapuanra)

1) HykneouinbHOTO MpHCOSTMHEHHS K KapOOHMILHON TPYIIIIE aJlbJICTUIOB.

2) DnekTpo(UIBHOTO 3aMELICHUS B ApOMAaTHYECKOM KOJIBIIE.

3) KuciioTHO-OCHOBHOTO B3aUMOJICHCTBUSL C COCTUHECHUSMH, COACPIKAIIMMH TTOJABIKHBIA aTOM
BOJZIOpO/a (HarpuMep, CIUPTHI, BOJIA).

4) HykieohuibHOTo 3aMenieHus Y Sp*-THOPUIN30BaHHOTO aToMa YIJiiepoja B alIKUJTaloreHH-
Jax.

5) Peakuu quenoBoro cuHTe3a (Jluibca-Anbaepa).

Otser: 1, 3,4

7. @akTopamMM, BJIMSIOIIMMH HA PErHoCeJIeKTUBHOCThL XUMHMYECKOI peakuuu, siBJASIOTCH:
(Bbi0epute 3 BapuanTa)

1) Crepeoxumusi HCXOAHOTO CyOCTpaTa.
2) Ilpupoas! anekTpoduia u Hykieoduia.
3) [Ipupona pacTBopuTens.

4) Temmepatypa.

5) AtmocdepHOe aBieHue.

Otser: 1, 3,4

8. YcTaHoBHTE COOTBETCTBHE MEKAY BUAOM CCJICEKTHUBHOCTH U €10 OIIPpEACICHUEM

1. XemocenekTuBHOCTh : A) M30upaTenbHoe B3aUMOAEHCTBUE peareHTa ¢ OAHON (pyHKIIMOHAIIb-
HOW IrpyNIoN B IPUCYTCTBUU JIPYTHUX.

2. PernocenextuBHocts : b) IlpennoururenbHoe oOpa3oBaHre OAHOTO U3 HECKOJIBKHUX BO3MOXK-
HBIX CTPYKTYPHBIX H30MEPOB.

3. CrepeocenekTuBHOCTS : B) IIpeanodyrurenbHoe MpoTekaHne peakiuy Mo 0JIHOMY U3 HECKOJIb-
KHX BO3MOJKHBIX CTEPEOXUMUYECKUX MTyTEH.

9. YcTaHOBHTE COOTBETCTBHE MEKIY THIIOM NPEeBPALLCHUS U IPHMEPOM:

1. U3oruncuyeckoe : A) IIpeBpaiienre cnupTa B ajkeH yepe3 3QUp CyIbPOKUCIOTH U HTUMH-
HUPOBaHHE.

2. Hemsoruncuyeckoe: b) IIpeBpaiienue cnupra B ajabIeru.

3. Hemzorumncuueckoe : B) [IpeBparienre HuTpuia B KapOOHOBYIO KHCIIOTY.

10. YcranoBHuTe COOTBETCTBHE MEAKAY CTPATErH4eCKUM MPUEMOM M ero 1ejblo:

1. Beeaenue 3ammTHOM Tpynisl : A) Bpemennas Mmoaudukaus GyHKIHOHATBHOW TPYIIIBI IS
npeaoTBpaIlICHUA €€ BSaHMOHeﬁCTBHﬂ B JaHHBIX YCJIOBUAX.

2. AxtuBanus GyHKIMOHAIBHOUM Tpymisl : b) [ToBeieHne peakiMOHHOW CIIOCOOHOCTH y4acTKa
MOJICKYJIBI IJId IPOBCACHUA I_[eJICBOf/'I pCaKkuu.
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3. BrokupoBaHue HEXENAaTeTLHOTO PEAKITMOHHOTO TIeHTpa : B) CHMKeHNE akKTUBHOCTH (YyHKIIH-
OHAQJIBHOMU I'PYIIIBI, MEIIAOIIEH IPOBEACHUIO PEAKIIUHU B APYTOM LIEHTPE MOJIEKYJIBI.

11. YcTranoBure MoCJIEA0BATECJIBHOCTD 3TAIOB IVIAHUPOBaHUSA MHOTI'OCTAAUHHOI0 CHHTE3A:

1) ITouck u aHanu3 IUTEPATYPHBIX JAHHBIX IO AHAJIOTUYHBIM MPEBPAILICHHSIM.

2) I[IpoBeneHre peTPOCHHTETHYECKOTO aHAN3A LIEJIEBON MOJICKYJIBI.

3) Be10op KI1t0u€BOil peakliuy U OINpe/ieJIeHE CUHTOHA.

4) PazpaboTka MO3TAIMHON CHHTETUYCCKOM CXeMbl (IIPSIMOTO CHHTE3a).

5) OuieHka CeNneKTUBHOCTH U COBMECTUMOCTH (DYHKIIMOHAJBHBIX TPYII HA KAKIOM JTarle.

12. YcraHoBuTE JIOTMYECKYI0 MOCJ€I0BATEJbHOCTh CTaAuii B CHHTe3e COMPTa H3 aJ-
KHJI0POMU/IA ¢ HCNOJIb30BaHUeM peakunu ['punbsipa:

1) Ilonyuenue peaktuBa ['punbsipa u3 ankuiOpoMuia U MarHus.

2) Ilpucoeaunenue peaktuBa [ puHbsipa K KapOOHUIBHOMY COEIMHEHUIO.
3) 'maponus uuTepmeanara.

4) Bolaenenue 1 04KCTKa LIEJIEBOr0 CIIUpPTA.

13. YcTaHoBuUTE NOC/I€10BATEIbHOCTH 3TANOB pPadoThl NMPHU NMPOBeAeHUH PeaKkuuu B adco-
JIIOTHO CYXHX YCJIOBHAX (HanpuMmep, Noxydenne peaktusa [ puHbspa):

1) Ilpocymika Bceil CTEKISIHHOM MOCYAbI B CYIIWIBHOM LIKady.

2) Coopka npubdopa Ha TOPSUYIO.

3) IIpoayBka coOpaHHOro MpuOOpa UHEPTHBIM T'a30M.

4) HarpeBaHue MarHueBOM CTPY>KKH JJIsl yJaIE€HNUS OKCUAHOMN TUIEHKH.

14. Kak Ha3pIBaeTcsi rpynna MeTo0B YCTAHOBJIEHHSI CTPOEHHUsI, 0OCHOBAHHBIX HA B3aUMO-
JAeiCTBUM BellecTBA € 3JEKTPOMATHMTHBIM M3JIydeHHEM U aHa/Iu3e MOJYYeHHBIX CIIeK-
TpOB?

OtBer: Cnekrpockonuueckue MeTo/ibl (CIEeKTPOCKOUS).

15. HazoBuTe K/II04€BOH TAKTHYECKHII PHEM B CHHTe3e MOJIN(PYHKIMOHATBHBIX MOJIEKY.I,
NMO3BOJISIIOIINH NMPOBOJUTH PeaKlNu M30UPATEeJbHO TOJIbKO € OJHOH M3 HECKOJbKHUX OJH-
HAKOBBIX WJIH Pa3HbIX QYHKIHOHAJIBLHBIX IPYIIIL.

Otger: Mcnonp3oBanue 3alIUTHBIX Tpyni (3amuTa QyHKIMOHAIBHBIX TPYII).

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, NCHIOJIb3YEMbBIX
B ITPOLECCE OBYYEHUAA

HNudpopmanuoHHbIe TEXHOJOTHH — 00yUeHHE B 3JIEKTPOHHOM 00pazoBaTeIbHOM Cpefie ¢
LEeNbI0 pacIIMpPEeHHs] TOocTyna K 00pa3oBaTeNbHBIM pecypcaM, YBEIMUYEHUS KOHTAKTHOI'O B3au-
MOJICHCTBUS ¢ TpernojaBaTesaeM, NOCTPOCHHU WHIAUBHIYaJbHBIX TPAEKTOPUH MOJATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISI U MOHUTOPUHIA 3HAHUW CTY/IECHTOB.

B o6pazoBarenbHOM mpoliecce Mo AUCHUILIMHE HCIIONB3YIOTCS CleaAyIoIne nHpopMalu-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMOHHO-
oOpa3oBatensHOM cpeabl BITIY:

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

e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;

e MynbTUMEAUINHOE COIIPOBOKIAEHUE JICKIUN U TPAKTUYECKUX 3aHATHH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIINHBI 151 UHBAJIMOB U JINI]
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA
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[Tpn oOydeHNH JMIl C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBbsI TPUMEHSIOTCS aJarl-
TUBHBIE 00pa30BaTebHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBUSMH, U3JIOKEHHBIMH B pasjese
«OcobeHHOoCTH peanu3anuu 00pa3oBaTeIbHON MPOTrPaMMBbI Il HHBAJIUIOB | JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbS» OCHOBHOH 00pa30BaTENbHON MPOrpaMMBbl (MCHOJIB30BAHUE
CIEIUATbHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MATEPHAIOB, CHEIUAIBHBIX TEXHUYECKHX
CpeACTB OOY4YEHHUsI KOJUIEKTUBHOTO M MHIUBHUAYaILHOTO IOJIb30BAaHUS, MPEIOCTABICHNUE YCIIyT
accucTeHTa (TOMOIIHUKA), OKAa3bIBAIOLIETO OOYyYaromMMCS HEOOXOAMMYIO TEXHHYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHLYaJbHBIX 0COOCHHOCTEH 00yUYarOMIMXCsl.

9 CIIMCOK JIMTEPATYPbI U UTHOOPMALIMOHHbBIX PECYPCOB

9.1 JIuteparypa
1. Xunkos, B.B. Oprannueckuii cuntes: yueoHoe nocooue/ B.B. Kunkos, U.A. Tpodum-
noBa, 1.B. Eroposa. — biarosemenck: M3n-so BI'TIY, 2018. — 256 c. (20 3Kk3.)
2. Xunkos, B.B. Oprannyeckuii u HeoOpraHu4eckuii cuHTe3: MeToauyeckre peKOMeH-
naruu Jutst ctynenToB V kypea.- briaroserenck: Mza-so BITIY, 1998. — 70 c. (18 3K3.)
3. [Itunpina, O.A. JIabopaTopHble pabOThI IO OPraHUYECKOMY CHHTE3Y: yuel. mocooue s
XUM. ¥ Ouoi. crien. niex. uH-ToB/ [Itumeiaa H.A. [1 np.]. —M.: [IpocBemenue, 1979. —256 c., un.
(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. Iomynsapuas 6ubIMOTEKa XUMHUYECKHUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/
4. DnextponHas oubnuoreka mo xumMuu MI'Y http://www.chem.msu.su/rus/elibrary/
9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpasounuk http://polpred.com/news.

2. DBC «IOpaiit» https://urait.ru/.
10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JU1a mpoBeieHUs 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOT0 THUIIA, IPYIIIOBBIX U UHAUBUY-
aJIbHBIX KOHCYJIbTALIUH, TEKYIIETr0 KOHTPOJISL M MPOMEKYTOYHON aTTeCTAllMU UCTIOIb3YIOTCS
ayJUTOPUHU, OCHALIEHHbIE yUeOHOM MeOenblo, ayIUTOPHOMN TOCKON, KOMITBIOTEPOM(PaMH) C
YCTaHOBJICHHBIM JINIIEH3MOHHBIM CIIEUAIN3UPOBAaHHBIM MPOTPaMMHBIM 00ecrie4eHnEeM, KOM-
MYTaTOPOM JIJIs BBIXO/1a B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY M AJIEKTPOHHYIO HH(POpMALH-
OHHO-00pa3zoBaTeNbHyI0 cpexy BI'TIY, MynbpTHUMeIUITHBIMU TPOSKTOPAMH, SKCTIO3UITUOHHBIMHU
AKpaHaMH, yueOHO-HAITIAHBIMH TOCOOUAMU (TAOIUIIBI, MYJIbTUMEIMIHBIE Tpe3eHTaun). Jlis
MIPOBEJICHUS TPAKTUYECKUX 3aHATHI Takke ucnoyibdyercsa: Aya. 219 «Ay, Yuednas nadoparo-
PpHUsi XMMHYECKOH TeXHOJIOITMH, OCHAIIEHHAs CIIeIYIOIIUM 000PYI0BaHUEM:

e Komrutekt yuebHoil mebemnu

e AynuTopHas AOCKa

e KomnbioTep ¢ yCTaHOBJIEHHBIM JIMLIEH3UOHHBIM CHEIHATIN3UPOBAHHBIM IPOrPaMMHBIM
o0ecrieyeHneM

e MynbTUMEIUNHBIN IPOEKTOP
ITpunTep
OKCNO3ULIMOHHBINA YKpaH
SAMP-cnexTpomeTp Hu3koro paspemeaus «Crous Tpak» (1 mr.)

Becsr GF-300 (1 mr.)

Becst Topcuonnbie BT-100 (1 mmT.)
Buckoszumerp (4 mrT.)

HNonometp (3 mT.)

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



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-negaroruueckux UCCie0BaHui u ap.

Jlrokemerp (1 wT.)

Memanka marautHas [1-3-6100 (2 mr.)
Monynb «Tepmuueckuii ananus» (3 miT.)
Monyns «TepmocTaT» (3 miT.)

Monynb «YHHUBEpCATbHBIA KOHTPOILIEPY (3 1IT.)
Moaynb «9neKTpoxumMusd» (3 1IT.)

Monynb yHuBepcaabHbli (6 1IT.)

Habop cur KII-131(1 mr.)

[Tonsspumerp (1 mt.)

[ToTenmomertp (1 mit.)

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

DxcukaTop ¢ kpanom (1 mT.)

Monynb «OobienadopaTopHslit» (1 mT.)
Cnextpodoromertp (1 mt.)

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

Metponowm (1 mT.)

MocT peoXopHbIN ¢ COCYAO0M

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

[raTuBel 111 MPOOUPOK, HArpeBaTEbHBIC MIPUOOPHI, TabOpaTOpHAs TOCyaa
XUMHYECKUE PEaKTHUBBI 10 TEMATHKE JIa0OpaTOPHBIX padoT
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Y4eOHo-HarIsIIHbIe TOCOOUS - caiiibl, TaOIUIIbI, MyJIbTUMEIUNHBIE TPE3EHTALIUU 1O
quciumuinHe «OpraHnyecKuil CUHTESY.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely BY-
3a, B CIELIMAIM3UPOBAHHBIX JJAOOPaTOPUSIX M0 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: XKuakos B.B., kanaugaT XuMu4eckux HayK, TOIEHT Kadeapbl XUMHH.
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11 IUCT UBSMEHEHHUH U JONOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2025/2026 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI IEpECMOTPEHa, 00CyXk/IeHa U 0A00peHa sl peaiun3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanun kadeaps! (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne uzmenenus: 1
Ne cTpanuIbl ¢ HU3MEHEHUEM:

Bxiirounts:

HUcknrounTs:




