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[IporpaMma y4e6HOM AHCHMILIHHEL «bHoopranuYeckasi XMMHS» COCTaBIeHa Ha
OCHOBaHMHU ['oCyIapcTBEHHOTO 06pa3oBaTENHLHOIO CTaHJapTa BBICIIETO MPO(PECCHOHATBHOIO
obpasosanus ('OC BIIO) Jlonenkoit Haponmo#t Pecniy6muxu (JTHP) 1o HaIlpaBJICHUIO
noaroroku 04.03.01 Xumus, yreepxaeHHOro npukasoM MuHKCTEpCTBA 06pa30BaHus U HayKH
JHP Ne 454 ot «20» anpenst 2016 r.;

Ilopsinka oprammsanmu ywe6HOro mpoumecca B 00pa3oBaTeIbHBIX OPraHU3AlHSX BbICIIErO
IPO(ECCHOHATBHOTO  00pa3oBanus JIOHEIKO Haponnoit  Pecriy6nukm, yTBepx)nennoro
npukasom MuHHCTEPCTBA 00pa3oBaHus M HAYKH JHP Ne 1171 ot «10» Hos16pst 2017 r.;

Y4eOHOro MjaHa W OCHOBHOM 06pa3oBATENBHON [IPOTPaMMBbI BBICHIETO MPO(HECCHOHATBHOTO
00pa3oBaHusl HampaBleHHs: MOAroToBkH 04.03.01 Xumust, paspaboranHsix B [OY BIIO
«JloHeUKMit HAMOHATBHBIH YHHUBEPCUTETY.

Pa3paborunk:
CTapLIMi IIpernoaBares Kadeaper
OMOXMMHUH M OPraHMYecKOi XUMHK

N >
IIporpamma y4e6HOM mucHMmIHEEL YTBCPXJICHA Ha 3accianuB-Kapeapbl OHOXUMHH U

OpPraHUYeCKOH XUMUU
[Tporokon Ne 10 ot « 13 » anpesnst 2020 r.

=0
3asenyromuii kadenpoit %’ - O.B. bapanosa
Vi
Ilporpamma  yueGHOM muCHMIIIHHEL 0100peHa  y4eOHO-METOMUECKOH KOMUCCHEH
XHUMHYECKOro (akyibTeTa :

ITporokon Ne 3 ot «15» anpesns 2020 r.

KOMHCCHH (paKyibTeTa H.B. S16:10ukoBa

[Ipencenarens yue6HO-MeToqMUECKOM _ 4
Yl
HF

vV




1. OO0sacTh NPUMEHEHUsI H MECTO JHCHHUILINHBI B y4e0HOM mpoluecce:

Cpenu TUCHMIUIMH,U3yYaeMbIX CTYACHTaMH XMMHUYECKOT0 (paKyJIbTeTa OnoopraHuyeckast XUMHUs
3aHUMaeT ocoboe Mecto. Ee m3ydueHne MOoMmKHO co31aTh (PyHIaMEHT JJIsi TIOHUMAaHUS CIIOKHBIX
IpEeBpalleHHH BEIIECTB B )KUBBIX OpraHU3MaXx.

B pesynbrare ocBOeHMS AMCUMILIMH OOydarolluecs 3HAIOT METOJbl YCTAHOBIIEHUSI CTPYKTYpbI
OMOMONIUMEPOB B TOM YHCJIE UX MPOCTPAHCTBEHHBIE CTPOCHUE, METO/IbI XUMHUYECKOTO CUHTE3a U
XUMHUYECKOH MOJU(UKALNY, C LIEJIbI0 MOJITBEPXKIEHUS CTPYKTYPHI, BBISICHEHUS CBA3H MEKIY
CTPOCHHEM U OMOJIOTHYECKOM (DyHKIMEH 1 MOMyYeHHs NPAKTUYECKH LIEHHBIX NPEenapaToB, B TOM
YUCJIC NPAKTUYICCKH BaXXHO MpCrapaThbl JJI1 MCAUIHWHBI U CCJILCKOT'O XO3IHCTBA.

2. CTpyKTypa THCHHIUIMHBI (M00Y/is1)

Xapaxkmepucmuxa yueoHoi OucyunIuHsl

HanpasneHne noaroToBku 04.03.01 Xumus
[Tpoduib

O6pa3zoBarenbpHas IporpaMma OakayaBpuaT
Kpanuduxarnms

KonmuaecTBo copepkaTeIbHbIX MOTYyJICH 8

Juctunnuza 6a30BoH / BapuaTUBHOM 4acTH

. BapuaTtusHnas yacte npodeccuoHanbHOro 0J0Ka
00pa3oBaTesIbHOI MporpamMmbl

®opmbl kouTpoist (MK, sk3ameH, 3a4eT) DK3aMeH, MOAYJIbHBIA KOHTPOJIb
MokasaTem ouHas popma 3aouyHas popma
o0yueHHs o0yueHHs
KonndecTBo 3a4eTHBIX eqMHUIT (KPEAUTOB) 3
I'on moaroroBku 4
Cemectp 7
KosmuecTBo yacoB
- JIEKIIMOHHBIX 36
- IPAKTUYECKUX, CEMHUHAPCKUX
- 1a00paTOPHBIX 18
- CAaMOCTOSITEIILHOM pabOTHI 54
B T.4. WHJANBUIYAIBHOE 3aJaHHC
HenenbHoe KOTMYECTBO YacoB,
B T.4. Ay JUTOPHBIX 3

Onucanue JUCHUILVINHBI
Henu u 3a7a41 AUCHUILIMHBI.

Ieab n3yyeHus Kypca: BBIACHEHHE 3aKOHOMEPHOCTEN B3aMMOCBSI3U MEXY CTPYKTYypOH
1 OMONOrHMUecKol QyHKIMEeH Ba)KHEHIINX KOMIIOHEHTOB KUBOUW MaTEpHH.

3a0aua Kypca — 1aThb CTyleHTaM (yHAAMEHTAlIbHYI0 HAyYHYIO U IPAKTHYECKYIO
MOArOTOBKY IO BONPOCY BBIACHEHUS 3aKOHOMEPHOCTEH CBA3HM MEXAYy CTPOEHHUEM U
OMOJIOTUYECKUMHU (PYHKIUSMHU BKHEHITNX KOMIIOHECHTOB JKUBOW MaTEpHH, B TIEPBYIO OYEPEh
OMOMONIUMEPOB U HU3KOMOJIEKYJISIPHBIX OHOPEryJIsaTOPOB.

TpeGoBanus Kk pe3yJibTaTaM OCBOEHHS JHCHHMILINHBI: [Iporiecc M3ydeHus TUCIUIUINHBI
HampaBJIeH Ha (POPMHUPOBAaHUE DIIEMEHTOB CIEIYIOIUX KOMIIETeHIWH B coorBeTcTBHH ¢ ['OC
BIIO no naHHOMY HaIpaBiIeHUIO MOATOTOBKH (IPOQHITIO):

a) o0meKyabTypHble Komnerenunu (OK):

— CIIOCOOHOCTD K a0CTPAKTHOMY MBIIIICHHIO, aHanu3y, cuHTe3y (OK-1);

— CHOCOOHOCTh HCIIONIB30BaTh OCHOBBI (pUIOCO(PCKUX 3HAHWUK IS  (HOPMHPOBAHUS
MUpoBo33peHdeckoi nozuun (OK-2);

— CIIOCOOHOCTHh HCIOJB30BaTh OCHOBBI APKOHOMHUYECKMX 3HAHUH B pa3inyHBIX chepax
xusHenestensuoctu (OK-4);




— CHOCOOHOCTh HCHOJNB30BAaTh OCHOBBI TPABOBBIX 3HAHWH B pa3M4yHbIX cdepax
xusHenestensuoctu (OK-5);

—TOTOBHOCTD JIEHCTBOBATh B HECTAHIAPTHBIX CUTYAIMSIX, HECTH COIIMATBHYIO M TUYECKYIO
OTBETCTBEHHOCTH 3a NpuHsATHIE pemienus (OK-6);

— TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOpEAM3allid, HCHOJb30BaHUIO TBOPYECKOIO
norenuuana (OK-7);

0) oomenpogeccnonanbubie komnereHunu (OIIK):

— CHocOOHOCTh BOCHPUHUMATH, pa3BUBaThb U HCIOJIb30BATH TEOPETHUECKUE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX Pa3J/ieJIOB XUMHUH NpU pelieHnu npodeccuonanbubix 3anad (OIK-1);

— BJIQJICHUE HABBIKAMHU XUMHUYECKOTO HKCIIEPUMEHTA, CHHTETUYECKUMH U aHATUTUYECKUMU
METOJIaMU TOJyYEHUS ¥ UCCIIeI0BaHUs XUMUYECKUX BemiecTB U peakuuii (OI1K-2);

— CHOCOOHOCTh pemlaTh 3ajJaud  MpO(eCcCHOHAIBHOW JESATEIbHOCTM Ha OCHOBE
MH(POPMALMOHHOM u oubmmorpaduyeckoit KyJbTYpbI c IPUMEHEHNUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMM M BBIUUCIUTENBHBIX CPEICTB C yYETOM
OCHOBHBIX TpeOoBaHMI nH(popManmonHoi 6e3omacHocTH (OI1K-4);

— CIOCOOHOCTH K IOUCKY, 00pa0oTKe, aHAIM3y HayuyHOU nHGOopMauu u GOpMyIHPOBKE HA
MX OCHOBE BbIBO/IOB U npeioxenuit (OIIK-5);

— BJIaJIeHHEe HOPMaMU TEXHUKHU 0€30MacCHOCTH U YMEHHUE PEeaIn30BaTh UX B 1a00PaTOPHBIX U
TexHojoruueckux ycnosusx (OIIK-6);

B) HAY4YHO-HCCJIe0BATE/IbCKasI 1eATeJIbHOCTh

— CHOCOOHOCTh TPOBOJUTH HAYYHBIE MCCIEOBAHUS MO cHOpMYyIMPOBAHHON TEeMaTHUKE U
NOJy4aTh HOBbIE HayuyHbIE U MpUKIaAHbIe pe3yabTatsl (I1K-1);

— BIIQJICHHE HAaBBIKAMHU HCIIOJI30BAaHUS COBPEMEHHOW ammaparypbl MPH IMPOBEICHUU
HayuHbIX uccnenoanuii (I1K-2);

— BJIaJICHHE CUCTEMOH (YHIAMEHTAILHBIX XUMHUYECKUAX TOHSATHA U METOJOJIOTHYECKUX
acIeKTOB XUMHH, (hopMaMH U MeToaMu HaydHoro no3Hanus (I1K-3);

— CHOCOOHOCTh MPHOOPETAaTh HOBBIE 3HAHUS C UCIIOJNB30BAHUEM COBPEMEHHBIX HAYYHBIX
METOZOB M BIAJCHHME HMH Ha YpOBHE, HEOOXOIMMOM JJIsi pEUIeHHs 3ajad, HMEOLUX
€CTeCTBEHHOHAYYHOE COJIEp)KAaHHE W BO3HHUKAIOMIUX MPU BBITOJHEHHH TNPO(PECCHOHATBHBIX
bynxkuii (IIK-5);

— BIIAJCHHE COBPEMEHHBIMH KOMITBIOTEPHBIMHA TEXHOJIOTHUSIMH TIpH ITUIAHUPOBAHHUU
UCCIICIOBAaHUM, MOJTY4YeHHH M 00paboTKe pe3ylbTaToOB HAay4HBIX HKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHUH, TIPECTABICHUHN U nepenade HayaHoi napopmarmu (ITK-6);

HAY4YHO-IIPOM3BOJACTBEHHAS 1eATeIbHOCTD

— BJIaJICHHEC OCHOBHBIMH XHMHUYECKHMH, (U3NYECKHMHU W TEXHUYECKHMHU aCTIEKTaMU
XUMHUYECKOTO MPOMBINITIEHHOTO Tipon3BoacTBa (I1K-8);

— BIaJieHue 0a30BBIMH TMOHATUSMH OMOOPraHMYECKOH XUMHH, METOJaMH Oe3011acHOTro
oOpaleHnus ¢ XUMUYECKUMU MaTepHalaMy ¢ Y4eTOM HUX (PU3MUECKUX U XUMHUYECKHUX CBOMCTB,
CIOCOOHOCTH MPOBOJIUTH OIIEHKY BO3MOXKHBIX pUCKOB (ITK-9);

neiaroruyeckas 1esiTeJibHOCTh

— BJaJEHUE MeToAaMu OoTOOpa MaTepuasia, MPOBEACHUS TEOPETHYECKHX 3aHATUH U
mabopaTOpHBIX pabOT, OCHOBAMH YIIPaBIEHHUS IpoleccoM OOydeHHs: B 0Opa30oBaTelIbHBIX
opranmzanusax (ITK-11);

— BIaJIcHWE croco0aMu pa3paOOTKH HOBBIX 00pa30BaTENBHBIX TEXHOJIOTHH, BKIIOYAs
CHUCTEMBI KOMIIBIOTEPHOTO U AUCTAaHIIMOHHOTO o0yuenus (I1K-12).

B pe3yabTrate u3ydyeHus yueOHOI JUCHMIIMHBI CTYAEHT JA0JKEH
B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00YyYatOLMics JOIKEH:

OpUEHMUPOBAMbCs B 3aKOHOMEPHOCTSIX  B3aUMOCBS3M  MEXIy CTPOEHHEM U
OMOJIOTMYECKUMHU (YHKLIUSAMHU Ba)KHEHIIMX KOMIIOHEHTOB >KUBOW MaTepHH, B MEPBYIO OUEpEb
OMOTIONMMEPOB ¥ HU3KOMOJIEKYJISIPHBIX OHOPETYJISATOPOB.
3HAMb METO/Ibl YCTAHOBIICHUS CTPYKTYpbl OMOMOIMMEPOB, B TOM YHCJIE UX MPOCTPAHCTBEHHOE
CTPOCHHE, METOJAbl XWMHYECKOTO CHHTE€3a W XUMHUYECKOW MOJU(PHKAIMHA, C IENbI0
HOJATBEPXKIEHUS CTPYKTYPBl, BBISICHEHHUS CBSI3U MEXK/ly CTPOCHUEM M OMOJIOTHYECKON (PyHKIUEH,
U TIOJIy4EHUS IPAKTHUECKHU IEHHBIX MPETapaToB.



yMemsb yCTaHABIMBATH CTPOCHUE OJINTO M MOJIMCAXapUAOB KaK OCHOBBI JJIsI IOHUMAaHHUS
UX METa0OJINYECKHUX MPEBPAICHNI B OpTraHU3MeE.

BriOupaTs METOIWKH CHHTE3a aHAJIOTOB OWOJIOTWYCCKH AKTUBHBIX TMENTHIOB IS
CTPYKTYPHO-(YHKIIHOHAIBHBIX UCCIIEIOBAHUM.

CunTe3upoBaTh TMPAKTUUECKH BaXXHBIE TMpenaparbl Uil MEIUIMHBI U CEIbCKOTro
XO034MCTBA.

KoHcTpynpoBaTh JTHIHIHBIE MOJICKYJIBI, UCTIONB3YSl CTAaHIAPTHBIC MPOICAYPHI, OOIIHe
JUTSI BCEX TUIIOB JIMMHJIOB, KOTOPHIE BBIACISIIOT U3 )KUBOTHBIX, PACTCHHM, MK MUKPOOOB.

Braoemvs HaBbIKAMHU KauyeCTBEHHOTO W KOJIMYECTBEHHOTO aHajW3a OMPEeIeICHHBIX
OMOJIOTMYECKHUX BEIIECTB, OCHOBBIBASICH HA COBPEMEHHBIX METO/aX HCCIEAOBAHUS; BHITIOIHATh
XUMHUYCCKUA 1 OMOXUMHUYCCKHIA SKCITIEPUMEHTEI.

4. Copaepxxanue JTUCHMILVIMHBI U (OPMBI OPraHu3anuM y4eOHOro nmpouecca

IopsaakoBbIi HOMEP U TeMAa Kparkoe cogep:xanue TeMbl

Cooeporcamenvuuiii MoOyab 1

YcraHoBieHHE CTPYKTYPbl MOHOCAXapHIOB.
Onrnueckast akTUBHOCTh MOHOCaXapuI0B. ONBITHI
®duriepa 1o yCTaHOBJICHUIO CTPYKTYPbI
Tema 1.YrieBoanbl. MoHocaxapunoB. Kosbuaro-ienHas TayToMepusi.
Monocaxapus!. Kondopmanuu MmoHOCaxapu10B. XUMHUYECKHUE
cBoiicTBa. Peakiuu mo kapOOHUIILHOM TpyTIIIE.
BBenenue 3aiuTHBIX TPYIII 10 THPOKCUIHBIM
rpynmnam. crienupuyeckue cBoWcTBa
MOHOCaxXapu0B.

YcraHoBeHHE CTPYKTYPBI TIIMKO3U10B. PoJib
TJIMKO3UIHOM CBSI3M B JKMBBIX OprHan3max. CUHTE3
Tema 2.I'TUKO3UBI. TJIMKO3UJ0B. XapaKTEPUCTUKA TJIMKOZWIAPYIOIINX
areHToB. [lonyuenue anmiranarenos. Peakuuun
rajareHo3 OCHOBAHHBIX Ha 3aMEIICHUN aTOMa

rajoreHa.

BoccranaBnuBaromiyie 1 He BOCCTaHABJIMBAIOIINE

Tema 3. Onurocaxapuasl. OJINTOCaxapubl. Y CTAaHOBJICHUE CTPYKTYPBI

onurocaxapusioB. HanpaBieHHbIN CUHTE3
OJINTOCaXapua0B

I'omononucapunel. I'erepononucaxapuisl.
ITpocTpaHCTBEHHOE CTPOCHUE MOIHCAPUIOB.
MeTo1pl YCTaHOBIICHHE CTPYKTYPBI MOJIHCaXapuaa.
Cunrte3 nonucaxapuaos. OTAenbHbIE IPEICTaBUTENN
YIJIEBOJIOB U YIJIEBOACOACPIKAIINX OMOTIOIIMMEPOB.

Tema 4. Ilonmcaxapuasbl.

XUAMHAYECKUH CHHETE3 U XUMHUYECKash MOAH(PUKAIHS
0enKOBBIX ITenTuaoB. OCHOBHBIE CTaIUM CUHTE3A
Tema 5. beiku. Oenka. 3amuTHBIE TPYMITEI KOTOPBIE UCIIONIB3YIOTCS B
0EeJIKOBOM CHHTE3€. MeTOIbI CO3AaHUs IENTHIHON
CBs3H. THUIBI IENTHAHOIO CUHTE3A.

OO01re TpUHLIKITBI CTPOCHUS JTUIHUIHBIX MOJIEKY L.
Knaccudukanus mununos. JKupHbie
Tema 6.JInnuabl kucnotel. dochonunuasl. [ TUKOTUTIUABL.
IIpocTpaHCTBEHHOE CTPOCHME JIUITAIOB.
XUMHUYECKU CUHTE3 TUnuaoB. CTaHJapTHBIE
MIPOIIe Ty PBhI, OOIITME JJIsI BCEX THUIIOB JTUMHUIOB




CuHTE3BI OTACIBHBIX TIPEICTABUTEIICH JTUTTHIOB
pa3HBIX KJIACCOB.

[lepBuuHas CTpyKTypa HyKJIEUHOBBIX KUCIOT.
XUMUYECKUN CUHTE3 HYKJIEO3U0B, HYKIIEOTH/IOB,
HYKJIEMHOBBIX KHCIIOT

Tema 7.Hyk/1euHOBbIE KHCJIOTHI

Tema 8. Aukanonasl.
HuskxoMouiexyisipubie
OmoperyJasiTopbl.

Anxanongsl. Tepnensl. Creponnsl. CTpoeHnue,
CHHTE3.

TemaTnuecknii mJIaH

CoaepixaTeJIbHbIA MOAYJIb 1
KoandecTBO yacoB
Ouynas ¢opma
B T.Y.
Ha3Banus conepikarejbHBIX
MOayJ1el U TeM ® o | & g
= ) s Jast
= S S 2 |2 5| B o
8 S 2 e |gelg e
2 g S s | =28 H8
X P o o =
O ~ =) st [a] I~ <
= 8 Lg 8 (a8 = o
= 5 | S =
S |=
Tema 1. YTneBoapl.
MoHocaxapu/ibl. 14 4 4 6
Tema 2. ' MTUKO3UILL. 8 4 4
Tema3.Onurocaxapubl 10 4 o) 4
Tema4.Ilonucaxapu bl 14 4 4 6
Tema 5.benkn 29 8 4 10
Tema 6.JIunmuasr 18 4 4 10
Tema 7.HykiieMHOBBIE KUCIIOTHL | {2 | 4 8
Tema 8. AIKaJoOHUIbL.
HuskoMonekysipHbie 10 | 4 6
OHOPETyJIATOPHI.
Hmoeo no
cooepaicamenbHoMy Mooy 1 108 | 36 18 | 54




5. METOAUYECKUE PEKOMEHJALIUN VIsI NPOBEAEHUA
JIEKHHMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUU

Tembl J1a00PATOPHBIX 3aHATHI

1. Monocaxapunabl. [lukno-okcotayromepusi. Crepuonzomepus. «llomsgpumerpudyeckue u
pedpakTOMeTpUUECKHE METO bl ONIPEICIICHHUS KOHIIEHTPAILIMU YTIIEBOA B PACTBOPE»

2. CunTtes nenraanetui § — D — rmrokonupano3ua.

3. Beiaenenue npupoaHOro oJirocaxapuia - JakTo3bl U3 MOJIOKA M YCTAHOBJIEHUE €€ CTPYKTYPBI.
4. [TonydyeHne U XMMUYECKUE CBOMCTBA BBICIIUX KUPHBIX KUCIIOT U UX COJIECH.

METOAUYECKHUE PEKOMEHJALIMHA 110 OP'AHU3AIINHN
CAMOCTOSTEJBbHOM PABOTHI CTYJEHTOB

CamocrosiTesibHas padoTa

Opranu3zaiys caMOCTOATENbHONW paboThl CTYyACHTOB MO AucHUIUINHE «broopranuueckas
XUMMUSD).

CamocrosiTenbHas paboTa CTYJICHTOB SIBIISICTCS OAHOW M3 (popM opraHu3anuu OO0ydeHUs,
OCHOBHOHM (OpMOIl OBNageHHS y4eOHBIM MaTepUalOM BO BHeayaAuTOpHOE Bpems. CTyAeHTHI
BBITTOJTHSIOT MHIUBUIyJIbHBIC 3aaHUS.

Neo nepenu CopepxaHue caMOCTOATEIHHON PabOTHI.
3 MoHocaxapuibl
5 Onwuro- 1 noaucaxapuabl
10 benku
12 JIunmuaer
14 HykienHoBbIe KUCIOTHI

7. UnaauBuayajdbHbIE 3aJaHUS
JOMAIIHWE MHANBUAY AJIbHBIE 3AJIAHUA 110 TEME «JIMIIA AbID»

1. Hanmummmre cTpykTypHbIe GOPMYIIBI 1 HA30BUTE OCHOBHBIE MPOAYKTHI PEAKIIUU BBICIIEH YKHUPHOM
KHCIIOTHI co ciienyromumu peareHtamu: a) PCls; 6) SOCl,; B) Bry; 1) KMnOy4 (pa36., OH-); n) Os.
[Tpennoxute M000M METOI CHHTE3a 3TOM KUCIOThL. HapucyiiTe 1i1st TaHHOM KHCIOTHI
reOMETPUUYECKNE NU30MEPBI. Y KAKNUTE KAKOH U3 U30MEPOB BCTPEUAETCS B IPUPOJE.

Bapuant 1 u 6 — nuHONEHOBAS.

Bapuant 2 u 7 — nuHos€EBas.

Bapuant 3 u 8 — onenHoBas.

Bapuant 4 u 9 — puniuHoneBas.

BapuanTt 5 u 10 — HepBoHOBAS.

2. Hanumure ypaBHEHUE HIEIOYHOTO THIPOJIM3a TPUALIUITIIUIIEPUHA:

Bapuanr 1 — 1-O-nanemuronn-2-O-creaponsi-3-O-0y THpOUI-SN-TIHIICPUHA.

Bapuant 2 — 1-O-onennonn-2-0O-nanbMuTou-3-O-JIMHOIEHOWI-SN-TIIIHLIEPUHA.

Bapuant 3 — 1-O-creapoun-2-O-nuHosieHon-3-O- TaabMUTOWI-SN-TITUIEPUHA.

Bapuanrt 4 — 1-O- nunonenoun-2-O-onenHoun-3-O- cTeapous-sn-riauiepuHa.

Bapuant 5 — 1-O-creapoun-2-O- onenHons-3-O-naabMUTOWI-SN-TIIUIEPUHA.

Bapuant 6 — 1-O-0Oytuponn-2-O-nanbMUTOHI-3-O-01eMHOMII-SN-TJIMIEpUHA.

Bapuant 7 — 1-O-nanemutounn -2-O-0ytupomni-3-O-0JenHOMI-SN-TJIHIIEPUHA.

Bapuanrt § — 1-O-oneunonn-2-O-nunoneHousi-3-O-creapounii-sn-TridieprHa.

Bapuant 9 — 1-O-nuHonenounn -2-O-cteapousi-3-O-0y TUPOUI-SN-TIIUIIEPHHA.
BapuanTt 10 — 1-O-0ytuponn-2-O-nunosneHonn-3-O-0JeMHOMI-SN-TITUIEPHHA.



3. IlpennoxuTe METOA CUHTE3a TPUALUITIULEPHUHA, UCXO01 U3 33aJJaHHON KUPHON KUCIIOTHI U
rnunepuHa. HazoBure nomyuusmmiics Tpuanwirmuuepu no Homenkiaatype IUPAC.

Bapuanr 1 - aunonesas. Bapuaur 6 - cmeapunoeas.
Bapuanr 2 - puyunoaeeas . Bapuanr 7 - macaanasn.
Bapuanr 3 - kanpunoeas . Bapuaur 8 - kanpunoeas.
Bapuanr 4 -oreunosas. Bapuaur 9 - aunonenoeasn.
Bapuanr 5 - aaypunoeas. Bapuant 10 - natemumunosas.

4. OCYLT.[CCTBHTC CHHTE3 MOHOAITUIITTTHUIIEPUHOB COI'TIACHO CXEME!

i Xaopaarmapua B/KK
Aneron, H

H,0,H"
'manepun ———» 1

: 0~
(mupuaun, 20 "C) 2 : 3

>

rjie BXKK — Beiciiast sxupHast KUCIIOTa.

Bapuanr 1 - oneunosas. Bapuanr 6 - naniemumunosgas.
Bapmuanr 2 - aaypunoeas . Bapuanr 7 - kanpunoeas.
Bapuanr 3 - punyunoneean . Bapuanr 8 - cmmeapunogas.
Bapuanr 4 - aunoaesas. Bapuanr 9 - macaanas.
Bapuanr 5 - aunonenosas. Bapuant 10 - kanpunogas.
5. OcymecTtBuTe cunTe3 1,2-1Uani-sn-rIMIEPUHOB COITIACHO CXEME:!
CH,OH
XJopauruapua
o : —H CHs cucn H,0, H' BKK H,/Pd
1 ———» » 3 > 4
CH;—O’C“‘"‘CH; 2
rjae BJKK — Boicias skupHasi KUCIIOTa.
Bapuanr 1 - kanpunoeasn (H.-OKTaHOBAas). Bapuanr 4 - naremumiunosas.
BapuaHT 2 - kanpunoeas (H.-JleKaHOBas . Bapuanr 5 - cmeapunogas.
Bapuanr 3 - raypunoeasn (H.-J10jicKaHOBas ).
CH,0H
Xaopanruapua
O —H CHj; TrCl H.O. H' L P H,/Pd
I ol 1 —— 2 = > 3 > 4
—’.
CHz_O’ HCH_],
2
rje BJKK — Boicinag skupHasi KUCIIOTa.
Bapuaur 6 - kanpunogas. Bapunaunr 9 - naremumunosas.
Bapuaunt 7 - 1aypunosas. Bapuant 10 - cmeapunosas.

Bapuanr 8 - kanpunoeasn.

6. OcymecTBuTe cuHTe3 1,2-IHaldI-sn-TIUIepo-3-Gocdoxonmna coriacHo

CXeMe:
't | @ o
0 (linO'C'R O —0GHy HO(CH,),N(CH3)s* Cl
R-C-0-C—H Cl - .
1 2
CH,0H

2

rae RCOOH u R COOH — cOOTBETCTBYIOIME BBICIIIHE JKUPHBIE KUCIIOTHI.



Bapuant RCOOH R'COOH

1 INaJJEMHTHHOBAA CTCcapHHOBasI

2 CTCapHHOBAs QJICHHOBAasA

3 OJICHHOBAA ITAaJIBMHTHHOBA
4 JIMHOJICBasid CTBapHHOBaH

5 JIMHOJICHOBAA OJICHHOBAas

6 CcTeapHuHOBasi1 IIaJIEMHUTHHOBAs
7 aJIbMUTHUHOBAS JIMHOJIEBas

8 OJICHHOBAaid JIMHOJICHOBA S

9 JIMHOJICBad OJICHUHOBAas1

10 JIHHOJICHOBAA ITaJIbMHUTHHOBAA

8. KoHTposbHBIE BONPOCHI K MPOMEKYTOYHOMN aTTecTAlluN

IOy BIIO «JTIOHEIIKAI HAIIUOHAJIGHBIY YHUBEPCUTET»
@akynbTeT XUMHUECKUN

Hanpaenenue noocomosku:  04.03.01 Xumus

Ipogpuns:
Ipoepamma noozomosxu: oakanaspuam
Cemecmp 7

Yyebnas oucyunnuna Buooprannyeckas xumus

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Hamumure popmyny Xeyopca o - D - TIIOKOTHUpPaHO36I.
2. ObocHy#Te XMMHUYECKUMHU YPAaBHEHUSIMH KaKue OMOJIOTUYECKH BasKHbIE TPOAYKTHI MOTYT OBITh
MOJTyY€HBI IPU OKUCIEHUH I - TIIIOKO3bI B PA3IMYHBIX YCIOBUAX.
3. Ocy1uiecTBUTE NpeBpaIICHU :
H,/Pb uwnn

TrCl/ Py Ac,O/Py CH3COOH
O-METHIITAJIAKTO3U ] > A e o >Bb >B

4. Kaxkoif MOHOCaXapu/ MOTYYUTCS MTPU JEKAPOOKCHUITUPOBAHNH TIIIOKYPOHOBOM KUCIOTHI?

5. KucnoTHslif ruaponu3 Tpucaxapuaa naetr D - rmoko3y u D - ranakto3y B cooTHoueHuu 2 :1.
HcuepnbiBaroliiee METHIIMPOBAHUE TOTO K€ TPUCAXAPHUA C MOCICAYIOIIUM THIPOIN30M aaet 2,3,6 -
Tpu- D - Mmetunranakrosy, 2,3,4,6- terpa - D - metunriokosy u 2,3,4 -tpu - D-METUITIIIOKO3Y.
[TpennoxxuTte BO3MOXKHYIO GOpMYITy TpUCcaxapHia.

6. CuHTE3 MNIMKO3UJITAIOT€HUIOB.

7. llpennoxure cxemy CHHTE3a W€ - TPE - Cep C HCIOJb30BAaHHEM OIepaluii aKTUBALMU U
3alIUTHI.

8. Ilpennoxute cxeMy cuHTtesa 1,2 — qTUOICOMITIIULIEpUHA.



Kpurepun orieHrBaHusI MOAYJIBHOTO KOHTPOJIS

Homep 3apanus Koau4yecTBo 6a/110B

1 1
2 2
3 3
4 4
5 3
6 4
7 3
8 5

Bceero 25

10. Odpa3en 3K3aMeHAIIMOHHOTO OUJIETA

TrOY BIIO JIOHEIKH HAIIMOHAJIbHBIA YHUBEPCUTET»

@aKkyJbTeT XUMHUECKUI

Hanpaenenue noocomosxu:  04.03.01 Xumwust

Ipogpuns:

IIpoepamma nooecomosku: bakanaspuam

Cemecmp 7

Yuebnas oucyuniuna buooprannueckast Xumust

IK3aMeHalMOHHBbIN Oniter Ne 15
1.HampaBieHHBII CUHTE3 MTOJIMCAaXapuIOB.

2.Cunres rpamunuanHa C.
3.OcHOBHBIE IPEACTABUTEIN JIMIUIOB (TPUTIIULEPUABI, (hochaTusl).

YTBepxIeHO Ha 3aceaHuM Kadeapbl OMOXMMUU M OPTraHUYECKOH XUMHUH

[TIpoTtokon Ne _9 ot _«27» 04 2020 roma
N.o. 3aB. xadenpoit O.B. bapanosa
OK3aMeHaTop ct. npen. M. A. Ilynumno

Kputepuu oniennBanus sk3ameHa

Homep 3apanus KosmnuyecTBo 0a/1510B
1 40
2 30
3 30
Bcero 100 6an0B




11. O6pa3en TecTOBOIO 3aIaHUA

1. Haiigure

COOTBETCTBHE MEXy Ha3BaHUSIMH MOHOCAXapuIOB H IIpUBE-
JIEHHBIMH HUKE GopMyIaMu:

1 B-D-manno- 2 B-D- 3 D-rmoko3a | 4 o-D-ranakro- | 5 a-D-dpykro-
IUpaHo3a pubdodypaHo3a IApaHO3a (ypaHoza
1! 2:‘ 3! 4f Si
CHO CH ,OH CH,0H CH ,0H CH,OH H ,0H H
H——OH OH o sy . 0
HO——H oH |
H—1—OH OH OH
H OH
CH,OH oK e OH OH
A:1-4,2-1,3-[ B: 1-3,2-53- | B:1-5,2-5, | I:1-3,2-5,3- | I: 1-2, 2-4, 3-
2.4-3 5.5 | 4,42 51 |3-3,42,54: | 1,42, 54" 1,4-5,5-3
2.
1 I'myramMun 2 ACI[&})&['H_HOB&H 3 Cepun 4 HMzoneun S 'y
KHCJIOTa
1! 2;’ 3;’ 41’ i)’
(o] [s] 0 0 0
. || H ;N—CH—C—OH . HyN——CH —C——OH H \'—cu—ﬂ—uu
IR e ' BN—CHC—OH | | ]
CH, (CH 1)1 1"2 CH—CH;
{_|lll {|" o H l|_‘=0 (|'H.
J‘Hz o {|:u.
A:1-2,2-3, | B: 1-1,2-43-5" [ B:1-3,2-5,3- [ I 1-2, 2.4/ 3- | J: 1-5), 2-4',
3.5, 4.4 51" 4.2' 5.3 2 4.1 5.4 1, 45,53 | 3-1,4-3, 52/

Kaxue U3 IpHUBEICHHLIN AMHHOKHCIOT UMEIOT ITONPHLIC (THAPOQHILHEIC) Paln-

Kasbl?

3. UeM 0OBSICHUTB, UTO BBICIIINE KUPHBIE KUCIIOTHI HE pACTBOPUMBI B BOJIE?

A) He [HMCCOUMUPYIOT, HMEIOT CJOXKHBII
KHCJIOTHBIM OCTaTOK;

B) umeror AiMHHBIN paauKal U3 pa3BeTBICHHON
LIeNIY aTOMOB YTJIEPOAa;

B) He oOpa3yer MOHBI THIPOKCOHUS;

I HAMEIOT

JUIMHHBIA pazukan u3
TOJISIPU30BAHHBIX ATOMOB.

12. Kpurtepuu oneHuBaHUA
Pacnpeoenenue 6annos, komopwie Mo2ym nonyuums cmyoeHmuyl
8 npoyecce U3yyeHus: OUCYUNIUHbI

3amura
1a00paTOPHBIX
pabor Ne 1 —4 (8
Oaia)

TOMaIlIHee 3a/1aHue 110 TeMe
«OJIUro- ¥ MoJIMcaxapuab»
(10 6amoB)
WHnuBuyansHOe JOMAaIIHee
3aJaHKe TI0 TEMe
«I"muko3uab» (3 6amna)

Opranu3anmoHHO- CPC Bcero

y4eOHast pabora NuauBuayanbHas MonyabHslil (MHauBUaYyaJIbHAS

CTyACHTA pabora KOHTPOJIb TBOpYecKast

padora
Max 12 6amioB Max 36 6ammoB max 500amioB| Max 2 0ayuioB 100 6amioB
Brimonnenue NunuBuyanbHoe nomaniHee [MoayJibHas pazpaboTka
nabopaTopHBIX  [3aJIaHUE 10 TEME KOHTPOJIbHAS JIOKJIaJa Ha
pador Ne 1 - 8 (4 [«MoHocaxapuabl» pabota Nel (50| cTymeHYecKyIo
Oana) (6 6amoB) 0aioB) HAYYHYIO
NunuBuyanpHOE KoH(epeHIrIo




0aIIIOB)

(5 6amtoB)

3a1aHUC 110 TEMC

uauBuayaibHOE JOMaIIHee
3ananue no reme «beakm» (9

VHuBHlyaIbHOE TOMAIIHEE
3a1aHue 1o Teme «JIumuabn

HayBHIyaIbHOE TOMAITHEE

«HyKJIeI/IHOBbIe KHCJI0TbhD)

(5 6annoB)
OLIEHKA
1o o _| moumane KPUTEPUI
[IKajae | HAIMOHAIBHOW | y4EOHOrO
ECTS [IKane 3aBEICHUS
A 5 (OTIMYHO) 90— 100 OTnW4YHBIE OTBET C OJHOM HE3HAYMTEIbHOU
OLINOKOA. CryneHt CBOOOTHO BIIaJICET
TEOPETHUECKUM MaTepuasoMm, 0e3 OmUOOK MHUIIET
XUMHUYECKUE YypaBHEHHUsS, BIaIeeT MPUHIUNIAMU
MeTonoB. [loHMMaeT B3aMMOCBS3b CTPYKTYpPBI H
GbyHKIUN OMOJIOTMYECKUX BaKHBIX OMOIOJIMMEPOB.
B 4 (xoporo) 80 — 89 OTBeT BBINIE CpPEIHETO, HO C HECKOJbKUMU
omoOKaMu. CrymeHT  Blmajeer  MeTOJaMu
YCTaHOBJIEHUS CTPYKTYPbl OMOJIOIrMYECKH aKTUBHBIX
BEIIECTB, crnocobamu HX cuHTe3a. llpum orBere
JIeIaeT HECYIIECTBEHHbIE OINOKHU.
C 4 (xoporo) 75-179 OOBIYHBIA OTBET ¢ HECKOJbKHMMH 3HAYMTEIbHBIMU
omuOkamMu. CTyIeHT 3HAeT OCHOBBI TEOpUU U
MOXXET  MPUMEHSATh WX TPU  BBINOJHEHUU
nabopatopubix [Ipy HamucaHuM peakuuii JemaeT
HE3HAYUTEIbHBIC OINOKH.
D 3 70 -74 [TocpencTBeHHbIE  OTBET, CO  3HAYUTEJIbHBIMHU
(ymoBieTBOpuUT HenoctatkaMu. CTyZneHT 3HaeT HE BCE CBOWCTBA
€JIbHO) OMOJIOrMYECKH aKTUBHBIX BEIIECTB, UX CTPYKTYpY U
C10cOOBI MOTYYCHHUS.
E 3 60 — 69 OTBEeT yAOBJIETBOPSIET MHHUMYMY KPUTEPHUEB
(ymoBieTBOpUT oueHkd. CTyAEHT 3HAaET CTPYKTYpy H CHOCOOBI
€JIHHO) CHHTE3a HEKOTOphIX OwmomoiaumepoB. Jlemaer
OIIMOKY IPYU HATMCAHUH XUMUYECKHUX PEaAKIIHIA.
FX 2 35-59 Jns momyueHus Kpeauta TpeOyercss HeKoTopas
(HEeYymOBNIETBOD nopabotka. CTyZeHT HE 3HAeT TEOPETHUYECKUX
UTENBHO) C OCHOB, HE MOXXET HalHCaTh XUMHUYECKHX pEaKiui,
BO3MOXHOC-Th HO BJAJCeT MaTepuajJioM OCHOBAHHBIM  Ha
10 IOBTOPHOM 1ab0paTOpPHOM MPAKTUKYME.
caauu
F 2 0-34 Jns monmyueHusi kpeauta TpeOyeTcsl 3HaYUTeNbHas
(HEeYymOBNIETBOD nopadotka. CTyaeHT HE 3HAeT TEOPETHUYECKUX
UTENBHO) C ocHOB. He MOXeT HamucaTh ypaBHEHUS XUMHUECKHUX

00s3aTeNb-HbI

M TIOBTOPHBIM
U3Y4YEHUEM

JACIMIUTMHEI

peakuuii. He BnageeT matepuaioMm, OCHOBaHHBIN HA
71a00paTOPHOM MPAKTUKYME .




13. MaTtepuajibHO-TeXHUYECKOE o0ecneyeHne y4eOHOro npoiecca

JIeKuroHHbIE 3aHATUA TPOBOAATCA B ayAUTOPUH, OCHAILIEHHON MYJIbTUMEIUUHON TEXHUKOUN U
nockoii. JlabopaTtopHble 3aHATHS TPOBOJATCS B KOMIBIOTEPHOM Kiacce, 00OpYyIOBAaHHOM
KOMIThIOTEpAMHU C JIMIICH3MOHHBIM TMPOrPaMMHBIM OO€CIeueHueM, IOCTYyNoM K cetn MHTepHeT,
CTOJIaMH, IOCKOM.

14. PexoMeH10BaHHAas1 JIUTEpaTypa

Ne
n/n

HaunmMmenoBanue

Koma-Bo
IK3EeMILISIPOB
B OMOJIHOTEKE

JdouHY

Haanumue
3JIEKTPOHHOM
BEpPCHH B
IbC

OcHosnasa numepamypa

I'pannb6epr, M. U. Oprannyeckast XuMus : yueb, Ui CTYICHTOB
BY30B, OOYYalOIUXCS MO HAMPaBICHUSM M CHEIUATLHOCTSIM
arpoHommdeckoro oopazosanus / . U. I'paandepr, H. JI. Ham.
- 7-e m31. - Mockaa : Jlpoda, 2009. - 608 c.

49

WBaHoB, B. I'. Opranuueckas xumus : yued, nocodue Juist
CTYJIEHTOB BY30B, 00y4arOIUXCs 110 CHELMATBbHOCTH
032400 "buonorus" / B.I'. IBanos, B. A. I'opnenko, O. H.
I'eBa. - 6-e u3a. - Mocksa : Axkagemus, 2010. - 621 c.

87

Jactyxun  HO.A.  Xumus  OPUPOAHBIX  OPTaHUYECKUX
coequnennii / FO.A. Jlacryxun - JIkBoB: MHTenekr-3anan,
2005. - 560 c.

bepesun B.JI. Kypc coBpemenHnoii oprannueckoit xumuun / B./1.
bepesun, /I.B. bepesun - M.: Bricmias mxona, 1999. -768 c.

Ocwunosa O.B. buoopraanueckast XuMusi: KOHCTICKT JIEKITHHA /
0.B. Ocumosa, A.B.Illyctos. - M.: Okcumo, 2006. — 192 c.(

Jlenunmxep A. OcHoBbl Onoxumun. B 3-x 1./ A. Jlenunmxep. -
M.: Mup, 1985. T.1-3.-1056 ¢

Boposnes, U. B. Opranuueckas Xumusi: TEpMUHBI 1 OCHOBHBIE

peaknuu : yaed, mocodue I CTYICHTOB BY30B, 00YUJAIOITHXCS
0 HANPAaBJICHHUIM MOATOTOBKH U crieiuaibHocTh " Xumus" / U.
B. bBopogines. - Mocksa : BMHOM. JIa6. 3nanwmii, 2010. - 359 c.

Bytnepos, A. M. Breaenue k HOJTHOMY U3YUYEHUIO
OpTraHUYECKOM XUMUH [ DIIEKTPOHHEIN pecypc] / ByTiepos A.M.
- M.: U3parenscTBo FOpaiit, 2018. - 440.

3ypabsia C. Oprannueckas xumus / C. 3ypaOsu, A. Jly3un; oz
pen. H. Trokaskuno#. - [D0TAP-Meana, 2013. — 480 c.

10.

TroxaBkuHa H. A. Bruooprannueckas xumus : yaeOnuk / H. A.
TrokaBkuna, 0. U. baykos C.D. 3ypabsia. — M.:
I'SOTAP-Menua, 2011. —416 c.

Hononnumensnan r1umepamypa

11.

OpunnHMkoB HO.A. bBuooprannueckas xumust / HO.A.
OBunHHHUKOB. -M.: Menumnuna, 1985. — 816¢.

12.

Kuoppe /J.I'. buomornueckast xumusi: Yueb. 1 CTYISHTOB
XHUM., Onoin. u men. cren. By30B / JI.I'. Kuoppe, C./].MbI13una. —
3-e n3a. — M.:Brrcur.ank., 2002. — 479c.

13.

EBcturneesa P.I1. Xumus mununos / P.II. EBcturneesa, E.H.
3BonkoBa, [.A. Cepebpennukona, B.1. lIserr. — M.: Xumus,
1983. - 296 c.

14.

TroxaBkuHa H.A. buoopranndeckas xumus / .H.A. TiokaBkuHa,
10.1. baykos. M.: Meaununa, 1985. - 480 c.

15.

O6mas opranwdeckas xumus / Ilox. pen. /. baprona u V./I.




Ommca. T. 11 Jlumuaoel, yTaeBOAB, MaKPOMOJCKYJIHI,
ouocunTe3. — M.: Xumus, 1986. — 736 c.

16. | Cremanenxko b.H. Xumus u OHOXUMHS  YIJIEBOIOB
(monmucaxapuaos): VYueb. mocobme ams By3oB / b.H. 1
Cremanenko. — M.: Bricui. mkoma, 1978. — 256 c.

Hepeuenb MemoouuecKux mamepuaios u Kazanuil

13 | YuebHO-MeTOAMYECKOE TTOcOOHe 0 Kypcy «bruoopraHuueckas 40 +
XUMUS» (I CTYACHTOB CIHELMATbHOCTH «OHMOXMMHH» BCEX
¢opm o0yuenusi) / Coct.:A.A. democeeBa, U.A. Ilynuno —
Honenxk: loaHY, 2007. — 95c.

14 | bapanosa, O. B. buoxumus. Ilocobme k J1abOpaTOpHBEIM H 20 +
CEMHHAPCKUM 3aHATHAIM : y4eO, mocobue / O. B. Bapanosa, B.
C. Hopomxesuy, U. JI. Onapiok; 'OY BIIO "lonenkuii Hail.
yH-T". - Joneuk : I'OY BIIO "HouHY", 2016.-160 c.

15 | buonornyeckass XuMusl : ¢ yNpaKHEHUSIMH | 3a/a4aMu / 10 +
[JI. B. ABneeBa u ap.|; nox pen. C. E. CeBepuna. - Mocksa
: 'D0TAP-Menua, 2011. - 622 c. + 1 35eKTpOH, ONT. TUCK

(CD-ROM).

16 | I'opbaueB, A. A. Meroauueckue peKOMEHAALNUN K 20 +
nabopaTopHOMY MpakTUKyMy Mo Kypcey "Knunudeckas
omoxumusi" :  y4eOHO-METOJUYECKOe IOoco0ue IS

cTyaeHToB cnenuansHocty "buoxumus" / A. A. 'opbaues,
B. B. Opaprok; Jloneukwuit Hai. yH-T. - Jlonenxk : JJonHY,
2011. - DnekrponHble naHHbIe (1 daiin).

17 | HaBbinoB, B. B. PykoBOACTBO K MPaKTUYECKUM 3aHITHSIM 1 +
mo Owojorudeckoid xumum : ydeb, mocobme / B. B.
Hassinios, B. H. IlIBen; XapekoBckuid Hall. yH-T uM. B. H.
Kapazuna. - Xapskos : XHY um. B. H. Kapazuna, 2011. -

315c.

18 | Epmos, 0. A. O0mas Owoxumusi U cropT : [yueOHOe 1 +
nocobue] / FO. A. Epmios. - Mocksa : U3n-so MI'Y, 2010. -
367 c.

Pabouas mporpamMMa paccMOTpeHa U MepeyTBepkKIeHa Ha 3aceJaHuu Kadenpbl OHOXUMUU U
OpraHWYeCKON XMMHUU C N3MEeHEeHHsIMU (0e3 n3MeHenwuii) Ha 20 TO/I.

[TpoTokon Ne OT « » 20 T.

3aBenyromnuit kadeapoit O.B. bapanoBa




