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1. HACITIOPT ®OHAA OIIEHOYHbBIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn oneHouyHsix cpenacts (O®OC) — HeoTbemiieMas dacThb paboueit
IPOrpaMMbl TUCHHUILTUHBL (MOAYJIs1) «OpraHuyecKuil CHHTE3 M MEXAaHU3MbI PEeaKIUii»
Y TIpeTHa3HAYCH IS KOHTPOJIS U OIICHKH 00pa30BaTeIbHBIX JOCTIKEHUN CTYIEHTOB,
OCBOMBIINX MTPOTPaMMYy JTUCIUTUTHHBI (MOTYJIS).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKHA OOYYaIOIIETOCs
tpeboBanusiM OPI'OC BO OakanaBpuar mo HampasieHuio noarotoBku 04.03.01
XuMus, YTBEPXKACHHBIM TMpuKa3oM MuHHUCTepcTBa o0Opa3oBaHUs U HAYKH
Poccuiickoit  ®enepauun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUsSIMH U
JIOTIOJTHEHHUSIMH ).

1.3. [lepeyens kommneTeHIHUii, (opMupyeMbIX B TMpolecce OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPpaMMBbI

[Ipotiecc ocBoeHUsT AUCIUILUIMHBI HANpaBJIeH Ha (OPMUPOBAHHE CIEAYIOIINX
KOMIETEHIUA U UHANKATOPOB UX JIOCTUKEHHUS:

Ko mo ®I'OC BO ‘ NHauKkaTop 10CTHAKEHUS

ObmenpodeccuonanbHbIe

OIIK-1.1
OIIK-1 OIIK-1.2
OIlK-1.3

OIIK-2.1
OIlK-2.2
OIIK-2.3
OIlK-2.4

OIlK-2

[IpodeccronanbHble

[K-3.1
I1K-3 [IK-3.2
[1K-3.3

1.4. dranbl ¢GopMUpPOBAHMS KOMIIETEHIWId W CpeACTBA OLCHUBAHUSA
YPOBHS UX ¢OPMHPOBAHHOCTH

N KoHTpO/ILHO-01LIeHOYHbIEe
Jransbl popmupoBaHus komnereHuu | Komnerenuuun
cpeacTna / cnocod OLeHUBAHUA

PA3/IEJI 1. TeopeTuyeckne OCHOBBI OIIK-1 YcTHBIN Onpoc, 3a1uTa
PEaKIMOHHON CIIOCOOHOCTH OIlK-2 n1abopaTopHbIX paboT, MpoBepKa
OpraHUYECKUX COETUHEHUHN 1 [1K-3 CaMOCTOSITENILHOM pabOoThI
MEXaHHM3Mbl PEAKIUI
PA3/IEJI 2. CuHTe3 npakTH4YEeCKU OIIK-1 YcTHBIN Onpoc, 3a1uTa
BOKHBIX OPTAaHUYECKUX COCTMHEHUMN OIIK-2 1abopaTOPHBIX paboT, MPOBEPKA

I1K-3 CaMOCTOSITEJIbHOM pabOTHI
Texymias arrecranus OIIK-1 KontponbHas padota

OIIK-2

I1K-3




IIpomeskyTouHas aTTecTALMS OIIK-1 DK3amMeH

OIIK-2
I1K-3

1.5. Onucanue nokasareseil GopMupoBaHus KOMIETEHIUH

Kox xomnerennuu

Pe3ysabTarhl ¢cGOPMHUPOBAHHOCTH

OIIK-1

3HaeT: KaKk HHTEPIPETUPOBATH PE3yJIbTAaThl COOCTBEHHBIX IKCIIEPUMEHTOB
U PaCYCTHO-TCOPETUUYECKUX PA0OT C MCIIOTH30BAHHEM TEOPETHICCKIX
OCHOB TPaJULIMOHHBIX U HOBBIX Pa3J€JI0B XUMHUH.

YMeeT: cuctemMaTu3upoBaTh U aHATU3UPOBATh PE3YIIbTATHl XUMHUECKUX
HKCIIEPUMEHTOB, HAOIIOACHUM, U3MEPEHHUI, a TaK)Ke Pe3yJIbTaThl PACUeTOB
CBOICTB BEILIECTB K MATEPHUAJIOB.

Bnageer HaBbikamMu: (QOPMYITUPOBKH 3aKIIOYEHHUS U BBIBOJOB IO
pe3yiibTaTtam a”HaImM3a JIUTEPATyPHBIX JAHHBIX, COOCTBEHHBIX
HKCIIEPUMEHTAJIbHBIX W PACUETHO-TEOPETHYECKUX pabdOT XUMHUYECKOU
HaIlpaBJIECHHOCTH.

OIIK-2

3HaeT: Kak paboTaTh C XUMHUUYECKUMU BEIIECTBAMHU C COOJIIOICHHEM HOPM
TEXHUKN 0€30I1aCHOCTH.

YMeeT: MPOBOJUT CHHTE3 BEIIECTB M MATEPHAIIOB Pa3HOM IMIPUPOJIBI C
HUCIIO0JIBb30BaHUEM MMCIOIIINUXCS METOJUK, HpOBOIII/IT CTaHZIapTHBIe
orepaIyu JijIsl ONPeIeICHHUS XUMUYECKOro U (ha30BOr0 COCTaBa BEIECTB U
MaTepUaIoB Ha UX OCHOBE.

Brnageer HaBbIKaMU: UCCIICOBAHMS CBOMCTB BEIIECTB U MAaTCPHUAJIOB C
MCIIOJIb30BAHNUEM CEPUIHHOTO HAYIHOTO 000PYI0BaHUSI.

[1K-3

3HaeT: Kak TOTOBUTD AJIEMEHTHI JOKYMEHTAIIUH, POEKTHI TUTAHOB U
nporpamm otaenbHbIX 3Tanos HUOKP.

YMeeT: mIaHupoBaTh OTJENbHbBIE CTAIUU UCCIEAOBAHUS MTPH HATUYUU
oburero miana HUOKP.

Brnazneer HaBbIKaMu: BRIOOpA TEXHUYECKUX CPEACTB U METOIOB HCTIHITAHHMA
(13 Habopa MMEKIMXCs) IS perieHus noctaBiaeHHbIX 3a1ady HUOKP.

1.6. Kputepun ouneHUMBaHHMsI KOMIETEHIIMi Ha Ppa3HbIX »JTamax HXx

¢popmupoBanus
KoanuectBo
Bup y4yedHoii padoThI 0aJLi10B
(01010 0-390 300
7 cemecTp
BoinosiHeHue u 3amuTa 1abopaTopHbIX padoT 50 - -
CamocrosTenbHas paboTa (IpoBepKa KOHCIIEKTOB) 10 - -
ITrCbMEHHBIN YK3aMEH 40 - -
Bcero 100
HakonurenbHasi cucrema ounennBanus mo 100-60amibHoi mkase
YeroipexdaiibHASA Cucrema
100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
cHCTEMA OLIEHUBAHUS . OLICHUBAHUSA
HIKaJa 100-6anabHO# MIKaTE
JK3aMeHa 3aueTa
OTnu4aHO 90-100 A — OTIIMYHO — TEOPETUYECKOE COAEPKaHNE
Kypca OCBOCHO TIOJTHOCTHI0, O€3 TIPOoOeIIoB;
3auTeHo
HE0OXO0TUMBIC TIPAKTHUECKHIE HABBIKKA PabOThHI
C OCBOGHHBIM MaTepHaJIoM c(HOPMHUPOBAHBI;




BCE MPeNyCMOTPEHHbIE IPOrpaMMOit
o0y4enus yueOHbIe 3a1aHHs BBIIOIHEHBI,
Ka4eCTBO UX BBITIONHEHUS OLICHEHO YHCIOM
0aJ10B, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

83-89

B — o4eHb X0pOIIO — TEOpETHIECKOE
CoJIeprKaHue Kypca OCBOCHO MOJIHOCTHIO, 03
npo0enoB; He0OX0IUMbIE IPAKTHIECKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM c()OPMHUPOBAHEI; BCE
IPEeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHUS
yueOHBIe 3aJJaHNs BBIIIOJHEHBI, KA4eCTBO
BBITIOJIHEHHS OOJIBIINHCTBA U3 HUX OLICHEHO
YHCIOM 0aJI0B, ONM3KUM K MaKCHMaJIbHOMY

Xopomio

75-82

C — XOpOIIIO — TEOPETUIECKOE COMIEPIKAHIE
Kypca OCBOCHO IMOJHOCTBIO; HEKOTOPHIC
MPAaKTUYCCKHUEC HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHaIoM C(OPMHUPOBAHBI HETOCTATOYHO,
BCE MPEIyCMOTPEHHBIC ITPOrpaMMOit
00yueHHs yucOHbIC 3a[aHUs BBIITOJIHCHBI,
Ka4eCTBO BBITIOJTHECHUS HU OJTHOTO M3 HUX HE
OLIEHEHO MUHUMAJIbHBIM YHCIIOM 0OaIlIoB,
HEKOTOPBIC BH/IbI 3a/JAHUI BBITIOIHEHBI C
OImMOKaMu

Y,I[OBJ'IGTBOPI/ITCJ'ILHO

63-74

D — y1oBIeTBOpUTENBHO — TEOPETUUECKOE
coJIep>KaHue Kypca OCBOEHO YaCTUYHO, HO
poOebl He HOCST CYIECTBEHHOTO
XapakTepa; He0OXO0JUMBbIE MPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepUajioM B
OCHOBHOM Cc(hOPMHPOBAHBI; OOJIBIIUHCTBO
MIPEIYCMOTPEHHBIX TPOrpaMMOi 00y4IeHUs
yueOHBIX 33/1aHUii BBITIOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JaHUH coepKaT OMNOKHI

VY 10BIIETBOPUTEIBHO

50-62

E— nocpencTBeHHO —T€OpeTHIEcKoe
coziepKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOpbIE IPAKTHYECKHE HABBIKK PabOTHI He
c(opMHpPOBaHbI, MHOTUE IPEIYCMOTPEHHBIC
y4eOHOI1 mporpaMMoit 00ydeHus yaeOHbIe
3a/IaHUs HE BBITIOJTHEHBI MO0 Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHEHO
YHCJIOM 0aJIJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnerBopuresbHo

21-49

FX — HeynoBIEeTBOPUTETHHO — TEOPETHIECKOE
coJIepXKaHNe Kypca OCBOGHO YaCTHYHO;
HE00XOIUMBIC IPAKTHYECKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaIoOM He
chopMHUpOBaHbI; OOIBITHHCTBO
MPEe/lyCMOTPEHHBIX Y4eOHOH porpaMMoin
00ydeHust yueOHbIX 3a/IlaHNI HE BBINOJIHEHO
100 KauecTBO UX BBIIOJIHEHHUS OILIEHEHO
YHCIIOM OaIJIOB, OJIM3KUM K MUHUMAJIBHOMY)
IPU JONOTHUTENIEHO CaMOCTOSATENbHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBIIIIEHIE Ka9eCTBA BBHITIOJHEHUS YICOHBIX
3aJaHUH

HeynosnerBopuresbHo

0-20

F — Hey1OBIIETBOPHUTENBEHO — TEOPETHYECKOE
CoJIepXKaHNe Kypca He OCBOCHO;
HE00XOIMMBIE IPAKTHYECKIE HABBIKH PAOOTHI
He c(OPMHUPOBAHBI; BCE BBITIOJIHEHHBIE
y4eOHbIC 3a1aHuUs COJIEPKAT TPyObIe OIMOKH;
JIOTIOJTHUTENbHAs CaMOCTOsATeNIbHasl paboTa
HaJl MaTepHajIoM Kypca He IPUBEIET K
KaKOMY-JIM00 3HaYMMOMY HOBBIIICHHIO
Ka4yecTBa BBHIIOJIHEHHUS YUCOHBIX 33 JaHUH

He 3auteno




2. KOHTPOJIBHO-OLIEHOYHBIE CPEJACTBA

2.1. OueHo4HbIe CPEACTBA TEKYLIET0 KOHTPOJIS
Bomnpocs! AJis1 npoBeeHUsA KOHTPOJILHOM padoThI:
I.  IIpuBegute CTPYKTYypy NPOAYKTOB PEAKIIMN U METOJBI yIAIICHUS UX 3aIUTHBIX
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II. 3amonxHuTe cxeMy IpeBpallleHU, MPUBEIUTE METOJbl yJAJICHHUS 3allMTHBIX
TPYIII 1IEJIEBOTO COCTMHEHHUS:

OH
HO MeQ,  ome
OH Z:0H TBDPS-CI AcOH IBn-Cl
—ﬁ e i PE— ST -
o 50CL, TsOH. T tm. NEt, NaOH
TEAB

OH shikimic
acid

2.2. OueHo4YHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTANNHU
Bomnpocs! k 3k3ameny:

1. CrniocoOsl IJIAHUPOBAHMS CUHTE3a! CUHTETHYECKUU U
PETPOCUHTETUYECKUM NOAXOAbl. JIMHEVWHass W KOHBEPIeHTHAs CXEMBl CHHTE3a.
[Ipumeps! nepeBa CUHTE3A.

2. CHHTOHBI M HX CHHTETHYECKHE DKBHUBAJCHTBHI: IIOHATHS IIEJIEBas
MOJIEKyJa, TpaHC(HOpPM, CHUHTOH, PETPOH (YacTU4HbIA U MOdHBbIN). COOTBETCTBUE
CUHTOHOB U PEareHToB (IIPUMEPHI).

3. [Tonsitue 00 wuHACKCE MOJEKYISIpHOU choxkHocTU. CocraBiieHue
6onjceta. [Ipumepsl pacyeTos.
+. B03MOHOCTH NPOTEKAaHUS XUMHUYECKON PEAKINH: TEPMOJUHAMUYECKAS

JOMYCTUMOCTbh, HAJIMYME KaHAJA PEAKLUUH, TEPMOAMHAMUYECKUNA W KUHETHYECKHM
KOHTpPOJIb. [IOHATHE O CHHTETUYECKOM METOJIE.

5. O6pazoBanne C—C cBsized Kak KIOueBas MpodiieMa OpPraHUuYECKOro
CUHTE3a: MPUHLUIIBI COOPKH, TETEPOIUTHUYECKUE pPEAKLIUU, OPraHUYECKUE HOHBI,
AIeKTPOdUITBI U HYKIe0(hUIIbl B 00pa30BaHUU CBSI3CH.

6. KoHuenuust TOMHBIX OTHOLIEHMM: cToxacTuueckas ((IyKTyalMoHHas)
XUPAIBHOCTh, IUACTEPEOTONHbIE M SHAHTUOTONHBIE ATOMbl M TPYINIBI aTOMOB B
MOJIEKYJIe, MPOXHPATbHOCTb, SHAHTUOMEPHBIE M JUACTEPEOMEPHBIE MEPEXOIHBIC
COCTOSIHHSI.

7. JIBa TUIIA CEJIEKTUBHOCTU XUMUYECKOU peaKuunu:
CyOCTpaTOCENEeKTUBHOCTh U MPOJYKTOCENEKTUBHOCTh. PeruocenekTUBHbIE pEeaKiUH.
CrepeoceneKTUBHOCTh pEeaKkiuu, OTIudue OT cTepeocnennduunoctu. Konuenmus
crepeonupdepenimanu. luactepeoceneKTUBHbIE peaklUUd. YMEHbIICHUE YHCcIia
CTEPEOM30MEPOB MO CPABHEHUIO C 2n NpU MPOBEICHUHM PEaKIHl C BBICOKOU
JMACTEPEOCETEKTUBHOCTHIO.

8. MonekynspHbIi JA3aKH: CTPYKTYPHO-OPUEHTUPOBAHHBIN 151
MOJIEKYJIIPHO-OPUEHTUPOBAHHBIA.  JIpeBOBHIHBIE  MOJIEKYJIbI,  MOJIEKYJbl  C
TOTOJIOTUYECKOM CBsI3b10. buomumeTnka pepMeHTOoB.

9. OpHorpymnnoBble W JABYTPYMNIOBbIE TpaHchopMaluu: TpaHchopmanuu
OCTOBAa CHHUPTOB, KAapOOHUJIBHBIX COEIWHEHUN, pa3beIMHEHUE HEeNpeaeIbHbIX
KETOHOB, IMKETOHOB.

10. T'enepupoBaHuEe alUUI-aHUOHOB, HUX HECTAOWJIBHOCTb W PEAKIIHH.
Konnenmuss  “Umpolung”. CuUHTOHBI, BO3HMKAIOUIME TpU pacwieHeHud 1,2-
OM(pYHKITMOHATBHOTO PETPOHA: ‘“JIOTMYHBIN’ (€CTECTBEHHBIM) W ‘“HEJOTUYHBINA
(neecrectBenHbIi). [Ipumeps! “Umpolung”



11. 1,3-Perpon B coctaBe QuKapOOHUJIBHBIX U [-THAPOKCHUKAPOOHUIIBHBIX
coequHenuit:  TpanchopMbl  CIOXXHOXGUPHOW U ambAOJIBHO-KPOTOHOBOU
KOHJCHCalu, peakunii Muxasns, Mannuxa u Pedopmarckoro kak TakTHUeCKue
MIPUEMBI, O3BOJISIIOIIKNE TPOBOAUTH pacwieHeHue 1,3-peTpoHa.

12. Anam3  1,4-mukapOoHmipHOTO perpoHa. Bapmantet  Umpolung:
IPUMEHEHUE O-TATTOKAPOOHUIIBHBIX COEAMHEHUN U | -HUTpOANKaHOB (CUHTE3 KETOHOB
no Maxk-Myppu).Mcnons3zoBanue tpanchopma “counenenue” (R, Tf konneHcammn)
npu a"Hanuze 1,4-0uyHKIIMOHAIBHBIX COSAMHEHUM.

13. PerpocuHTeTHYECKHI aHAIW3 UUKIOB. [IlepBUYHBIC ITUKIIBI U “KOHBEPT”
MOJUIUKINYECKUX  CUCTEM.  PacuwieHeHus 1O  CTPATETMYECKUM  CBS3SIM.
Kunernueckue u TEPMOANHAMUYECKHUE (bakTopsl LHUKJIU3ALHH.
BHyTpruMonekynsipHble KOHAEHCALUK KapOOHWJIBHBIX COEIWHEHUH, MPUBOJAILIME K
nUKIM3anuu. BausHue pasmepa oOpasyromierocss IUKiIa M THIA COWICHEHUS B
MOJIMLIUKINYECKUX CUCTEMAX.

14. 3ammra  HO-rpynnst B cnuprax.  benswibnas  (Bn), 1m-
MeTokcuben3wibHas (PMB), terparuaponupanmibias (THP) rpynnsl. OcobenHoctu
yaanenus Bn- u PMB- 3ammuthbix rpynm. M3onponunuaeHoBas, OCH3UIHICHOBAS
TPYIIIbI U HUKINYECKUE KapOOHATHI B KAYECTBE 3AIUTHBIX TPYIII JUIsl TTIUKOIEH.

15. 3ammra KapOOHWIBHOUM TPYNIbI B aJIbJIETUAX U KETOHAX: [IUKINYECKUE
areTaJld ®W THoarneTaaIn. BO3MOXHOCTHL CEJIEKTHBHOM 3alllMTHI OJHOU W3
HEPAaBHOLEHHBIX KapOOHUJIBHBIX TPYIH B MOJIEKYJIE. Y CIOBUs BBEICHUS U YJAJICHUS
3alIUTHBIX TPYMI, WX YCTOHYMBOCTh K JEWCTBUIO PA3JIMYHBIX PEAareHTOB (KHUCIOT,
OCHOBAHHUM, OKHCIIMTEIICH, BOCCTAHOBUTEIICH U JIp.).

16. 3ammra kapOokcwibHOW  Tpynmbl:  OeH3unoBeie  (Bn)  adupsl,
OKCa30JIMHOBas 3ammura. Vcnonp3oBanue OCH3UIIOBBIX d(PUPOB KapOOHOBBIX KHUCIOT
JUISL BBEIECHHS 3aMECTUTEIE B  ONPEIEICHHBIE IOJOXKEHHUS MOJIEKYJbl C
MOCJEAYIOIIUM CEJIEKTUBHBIM yaaneHueM rpynmnsl COOBn.

17. Meroasl 3amMThl aMUHOTPYNIbL: TpudTopaneTwibHas 3amura, bOK-
3a1nTa, OEH30KCUKapOOHWIbHAS U (TaIMMUJIHAS 3alIMThl. BeIOOp MeTOoa 3aluThl,
YCTOMYMBOCTD 3aIllIUTHON TPYNIIbI U €€ CHATHE.

18.  Meronsl aKTUBALIUU PEaKLMOHHBIX LIEHTPOB: aKTUBALUs
ANEKTPOPUIBHBIX  LIEHTPOB, HYKJICO(PWIBHBIX ILIEHTPOB. BrusiHue mnpupossl
yXOISUIEH Tpynmbl B peakiusx 3aMElIeHUuss M SIUMUHUpOBaHUS. BriOop
PacTBOPUTEIIS.



