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VIBEPJKJIAIO:
/,I[eKaH wmﬁ&xoro dakynsreTa
A.B. benprit

IIporpamma cocTaBiieHa Ha ocHOBe PenepabHOro rocyapCTBEHHOro o6pa3oBaTeNbHOIO
crannapta Beicmero o6pasoBanus (®I'OC BO) cmemumansHoctH 04.05.01 ®yHnameHTanbHas H
NpUKIIaJHas XUMHUS, YTBEPXKICHHOTO Ipuka3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun ot 13 wmrons 2017 r. Ne 652; yyeOHOro mimaHa M OCHOBHOH 00pa3oBaTelbHOH
nporpammsl cneruanbHOCTH 04.05.01 dyHnamMeHTanbHas U PUKIaHAs XHMHUS, pa3pabOTaHHBIX B
I'OY BIIO «/loneuxuii HaMOHANBHBIA YHUBEPCUTET.

PazpaboTunk:
JIOLIEHT Kadeapsl OMOXMMHUHU ¥ OPraHUYECKO XUMHUH, K.X.H. %“ HU. 1. Onaprox

[TporpaMMa y4eOHON AMCUMIUIMHBI YTBEpXKIEHa Ha 3acefaHMHM Kadenpsl OHOXHMHHM H
OpPraHM4eCKON XUMHH
[Tpotokon Ne 10 ot «13» anpens 2020 r

W.o. 3aBexyromero kadenpoi _j%: O.B. Bapanosa

IMporpaMmma y4eOHOM AMCHMIUIMHBI OXOOpeHa y4eOHO-METONMYECKOH KOMHCCHEH
XUMHYECKOTO ¢aKynbTeTa
[Tpotokon Ne 3 ot «15» anmpens 2020 r.

IIpencenatens y4e6HO-METOAUYECKOH wx f
KOMHCCHH (aKynbTeTa OZ/W/ H. B. SI6no4koBa




1. OBJIACTb IPUMEHEHUA U MECTO JUCIUMIIJIMHBI B YYEFHOM ITPOLECCE

Kypc «PanukanpHble peakliu B KJIETKE» SIBJISETCA JUCLUITJIMHON BAPUATUBHON YaCTH MO
crnennanbHOCTH 04.05.01 dyHaameHTaNbHAS U IPUKIJIAIHAS XUMUS.

JucuuruimHa peanmsyercst Ha xumudeckoM dakynsrere JloHHY kadenpoii 6moxumuu u
OPraHUYECKON XUMUHU.

Jror Kypc omupaercss Ha Oazy muctmmunH: «broopranndeckas XxuMus», « XUMHUECKHE
OCHOBBI OHMOJIOrMYEeCKHX TMporeccoBy, «Opranmdeckas xumusi»y, «buoxumusy, «®Pusnueckue
METOABI UCCIAEAOBAHUS BELIECTBY.

ITonyueHHble 3HaHUA HCMONB3YIOTCS CTyJEHTaMM [PU  BBINOJHEHUM  BBITYCKHOHN
KBaJTU(PUKAITMOHHOH paboThl M MPOBEACHUN HAYYHO-UCCIIECAOBATENILCKON ASSITETBHOCTH.

2. CTPYKTYPA JUCIIMIIJINHBI

Xapaxkmepucmura yuednoil OUCUURIUHbL

CneunanabHOCTh 04.05.01 dyHnnaMeHTanbHas U NPUKJIagHAS
XUMHUS

IIporpamma cnenpanurera DyHIaMEeHTAJIbHAS U IPUKJIAIHAS XUMUs

IIporpamMma noAroTOBKU CHELUAIUTET

Kpanudukarus Xumuk. lIpenonasarenb Xumuu

KonuuecTBo cogepkaTeabHbIX MOAYJIEH 2

HucuurmHa 6a30Boii / BApHATHBHOMN YacTh

o AUCITHUITIINHA BapI/IaTPIBHOfI qacTu
00pa3oBaTeNbHON MPOrpaMMBbl

DOpMBI KOHTPOJIA 1 Mony nbpHBIN 1 sx3amen
KOHTPOJb, | 3K3aMeH

[Mokazarenu ouHas hopma 3ao4Has popma

o0yueHwust o0yueHwust
KonmuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 3
I'on moaroToBku 5
CemecTp 9
Konuuectso yacos 180
- JJIEKIIHOHHBIX 42
- TIPAKTUYECKUX -
- TabOPATOPHBIX 28
- CAMOCTOSITEJILHOU paboThI 110

B T.4. UHUBHYaJIbHOE 3a/1aHHe
HenenbHoe KOMTMYECTBO YaCOB, 12,9
B T.4. 4y IUTOPHBIX 5
3. OMUCAHUE JUCHUTIJINHBI
Meau u 3agaun
Henu:

O Temarorudyeckas — IIOATOTOBKA CHENMAIHNCTOB, CIIOCOOHBIX pa3iMyaTh MPOTEKAOUINE I10

pamuKaJbHOMY W HEpPAJAUKaJIbHOMY MEXaHH3My OHOXHMHYECKHE IPOLIECCH], BJIAACIOIINX
METOAaMU HCCIIEOBAHUS PAIUKAJIBHBIX PEAKUUH W HMACHTU(PUKALUH PATUKAIOB, 3HAIOLINX
MEXaHU3MBbI OKHCIUTEIBHBIX IPE0Opa3oBaHUI OMOMOIEKY T,

O METOMOJIOTHYECKast — CIOCOOCTBOBATh PA3BUTHIO YMEHHs CO3[1aBaTh HOBbIE MH(OPMALIIOHHBIE
MOAYJH, OCHOBBIBASCh HA T€ METOABl M IOAXOABl B M3YYEHHM PAAUKAIBHBIX IPOLIECCOB,
KOTOPBIE U3JI0KEHBI B KypCE;

O BOCIHUTATEJIbHAS — 320CTPUTh BHIMAHHUE CTYIEHTOB Ha HEOOXOIUMOCTH BECTH 3[0POBBIH 00pas3
JKM3HHM, OCHOBBIBaACh HA 3HAHUSAX O BIMIHUM BHEWIHUX (AKTOPOB HA  PeaKIHU
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Hecrenu(puIecKkoro UMMYHHUTETa U Ha HOPMAaJIbHbIE CTALIOHAPHBbIE KOHIEHTPALMU aKTHBHBIX
dbopM KHCIIOpOna U a30Ta;
IUIAKTUYECKass — yJy4llaTb yCBOGHHE 3HAHUU, MPEdyCMOTPEHHBIX MPOrpaMMoi, Ojaromaps
LIEJIEHATIPABICHHOMY COTPYIHHUYECTBY NPENOAABATENS U CTYACHTA.

Jaoauu:
paccMOTPeTh MPUMEPHI PAIUKAJIBHBIX MPOIIECCOB, KOTOPBIE MPOTEKAIOT B OMO0OBEKTAX;
paccMOTpeTh KIacCU(UKALIMIO PAANKAJIOB M UX PEAKLIMOHHYIO CIIOCOOHOCTB;
MO3HAKOMHTbH C METOJIAMHU HASHTHU()UKALNN PAAUKAIIOB U U3YUYEHHs PATUKAIbHBIX IPOLECCOB;
pa3obpaTh MEXAHHU3M JKUAKO(DA3HOTO PATIUKAIBHOIO OKHCIICHHUS YTIIEBOIOPOIOB MOJIEKY JISIPHBIM
KHCJIOPOZIOM;
1aTh K1acCU(UKAIMIO aKTUBHBIX (POPM KHUCIOpOaA U a30Ta,;
pa3obpaTe MeXaHM3MBbI 00pa30BaHUS AKTHUBHBIX (POPM KHCIOpPOAA M a30Ta B OPTaHU3ME M UX
PEaKIMOHHYI0 CIOCOOHOCTE;
NPEACTaBUTh MEXaHU3MBI aKTUBALIUH MOJIEKY JIIPHOTO KHUCJIOPOJIA B KIIETKE,
paccMOTpeTh CrielranbHble (EPMEHTATUBHBIE CHCTEMBI, CIIOCOOHBIE T'€HEPHPOBATH AKTHBHBIE
(bopMBI KUCITOpOAA U a30Ta,
naTh O0IIMe MPEACTABICHUS O CUCTEME aHTHOKCUIAHTHOM 3aIIUThl OPTraHU3Ma,
pPaccMOTPeTh MEXaHU3M OKHCJICHUS BaKHBIX MAaKPOMOJIEKYJ OMOOOBEKTOB (JIHMUAOB, OEJKOB,
HY KJIEMHOBBIX KHCIIOT, TIOJHCAXapPHIOB);
MO3HAKOMHTH C PEAKLUSIMHI OKHUCIUTENbHON MOAU(pUKaMU OHOMOJIEKY I,
pa3BUTh MOHMMaHHE OO0 OCOOEHHOCTAX (PyHKLUMOHHUPOBAHMS OpPraHHW3Ma, HAIPABICHHBIX Ha
nojiep KaHue ONPENeTICHHOrO YPOBHSI KOHLEHTPAUUH aKTHBHBIX (POPM KHCIOPOA U a30Ta,;
v/ PacCcMOTPETDb PEAKIMU HECTIEUPHIECKOTO HMMY HUTETA.

TpeGoBanusi K pe3yjbTaTaM OCBOEHHS] AWUCHMUIUIMHBI: TPOIECC W3yUEHHUs] AUCLUTUTUHBI
HampaBjieH Ha (OPMHUPOBAHHE »HJIEMEHTOB CIIEAYIOIINX KOMIIETEHIUH B COOTBETCTBHU C
OI'OC BO mno naHHOM crienuanbHOCTH:

a) O0meKkyJbTypHbIe KOMIIETEHIHHU:
— crmocobeH OCYIIECTBIATh KPUTHYECKHH aHanu3 NpPOOJEeMHBIX CHUTyalUH Ha OCHOBE
CHUCTEMHOTO MOJX0/1a, BeIpadaTeIBaTh cTpaTeruto aercteuii (YK-1);
— CIOCOOEH NMPHUMEHSATh COBPEMEHHBIE KOMMYHHUKATHBHBIE TEXHOJOTMH, B TOM YHCJE Ha
WHOCTPaHHOM(BIX) sI3bIKe(aX), A aKaJeMUYeCcKOoro u npodeccruoHaapbHoro B3anmoaeiicteus (YK-
4);

2
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0) O6menpodeccuoHATbHbIE KOMIIETEHIIHH:

—  crnoco0eH  aHaJ M3WpOBaTh,  HMHTEPHPETHPOBATH W 0000mATh  pe3ysbTaThl
HKCMEPUMEHTAJIbHBIX M PACUETHO-TEOpEeTHUECKHX padoT xumudeckoii HanpasneHHocty (OIIK-1);

— crnoco0eH MPOBOAUTb XHMHUYECKHI 3KCIEPHUMEHT C HCIOJIb30BAHHEM COBPEMEHHOIO
obopynoBanus, coOroaast HOpMbl TexHuKH Oe3omacHocT (OITK-2);

— cnocol0eH TUIaHUpPOBaTh pPadOTBHl XUMHYECKOH HampaBieHHOCTH, oOpadaTeiBaTh U
UHTEPIIPETUPOBATh TIONYyUYEHHbIE Pe3yJbTaThl C HCIOJB30BAHHEM TEOPETUYECKUX 3HAHHH WU
NPAaKTUYECKUX HABBIKOB PEIIEHUs] MaTeMaTHIeCKUX U pusndecknx 3anad (OI1K-4);

— crnoco0eH HCIob30BaTh HHGOPMALMOHHbIE 0a3bl JAHHBIX U aJaTHPOBATh CyIIECTBY IOIIUE
NpPOrpaMMHBIE TMPOAYKTHI Ui PELIeHus] 3a7ad NpodecCHOHATBHON AEATENIBHOCTH C yYeTOM
OCHOBHBIX TpeboBaHuil napopmarmonHo# dezonacuoctu (OIIK-5);

— CnocobeH mpencTaBisTh pe3yJbTaThl MPO(PECCHOHATBHON NESTENbHOCTH B YCTHOW U
NUCbMEHHON (popMe B COOTBETCTBHMH C HOPMaMH U MPABHJIAMH, MPUHSITHIMUA B TPO(HECCHOHATBHOM
coobmectse (OIIK-6);

B) npodeccuoHANbHBIX KomneTeHnui (I1K):

— cnocobeH mpoBoauTh cOop, oOpaboTKy, aHamu3 u O0OOIIeHHWE pPe3yJIbTaTOB
SKCIIEPUMEHTOB M HCCIENOBAHUI B PAa3IUUYHBIX OONACTSIX XUMHHU, XUMHYECKOH TEXHOJOIMH U
cMmexHbIX Hayk (ITK-1);

— crmocobeH BHEAPATh Pe3yJbTaTbl HCCIENOBAHUNA U pa3pabOTOK B COOTBETCTBHH C
ycTaHoBIeHHbIMH rTosiHOMounsiMu (I1K-3);



—  crmocobeH MPOBOIUTH HAyYHBIE MCCIENOBAHMS, COBEPIICHCTBOBATh U Pa3padaThIiBaTh
TEOPHU U METOIbl U3yUeHHs XMMHUYECKUX MPOLECCOB, OCYLIECTBISATh MPAKTUYECKOE MPUMEHEHHE
NOJyYEHHbIX 3HAHUH M PE3YJbTaTOB B PA3IMYHBIX OTPACISIX IKOHOMHUKHU (IIPOMBILLICHHOCTH,
CeJIbCKOM XO3SiCTBE W Ap.), CBS3aHHBIX C TMepepadoTKON  Chipbs, moOayhadpuKaTos,
NPOMBILUIEHHBIX ~ OTXOIOB, TMOJYyYE€HHEM W COBEPIICHCTBOBAHHMEM PA3JIMYHBIX  BELIECTB,
MaTepHaioB, pa3paboTKOH U yNydIIeHHeM TeXHoJorndeckux nporeccos (ITK-4);

— CcrmocobeH K MPOBEIACHHUIO ONBITOB, WCHBITAHUA W AHAJIU30B C LEJBI0 H3YUYEHHS
COCTaBa, CTPOEHUS], CBOWCTB U MPOLIECCOB MPEBPAIIEHUI BEIECTB, SHEPTETHUECKIX U XUMHUYECKUX
U3MEHEHHI B Pa3JIMUHBIX HATYPAJIbHBIX HJIM UCKYCCTBEHHBIX BeLeCTBax, Chipbe u uamesmsx (ITK-
5);

— cnocobeH Ha pa3pabOTKy METOOWUK TIPOBEACHHS] KOHTPOJI KAadyecTBa st
u3roToBuTeNeH 1 norpedureneit xummueckoi npoxnykuuu (I11K-6);

—  CcImocoOeH OCYIIECTBISITh HAyYHOE PYKOBOICTBO pabOTaMH B COOTBETCTBHHU C IUIAHOM
paboThl CTPYKTYpPHOTO Moppa3aeieHus, (HOpMHUPOBATh UX KOHEYHBIE LIENIM U MPEAroyaraeMble
pesyasratsel (IIK-7);

— CcmocoOeH OCYILIECTBISITb KOHTPOJIb  BBITIOJHEHHUS MPENYCMOTPEHHBIX IUIAHOM
3a7aHni, KOHTPOJIb KayecTBa MPOBEACHHUs] paboT, BHIMOJHEHHBIX paOOTHUKAMU MOAPA3AEICHUS U
coucnonautensmu (I1K-8);

— crmoco0eH — MPUMEHSTh  aKTyaJbHYK)  HOPMATMBHYK)  JOKYMEHTALMIO B
cooTBeTcTByIOIel odnactu 3Hanui (I1K-9).

B pe3yabTate nzy4ueHusi y4eOHOMH JUCHHUIINHBI CTYICHT A0JIKEH:

3HAMb OCHOBHBIE TEOPETHUYECKUE AaCHEeKThl NPOTEKAHUs pPAJUKANIbHBIX pPEaKLUUN B
KJIETKE, MEXAHHM3Mbl OKHUCIUTENbHONH NECTPYKIHMH OHOIOJUMEPOB MOA BO3AEHCTBHEM AaKTHBHBIX
dbopM kucnopona u azora, oOmMe NPUHUHNG! (PyHKIMOHUPOBAHHUS KJIETOK UMMYHHOW CHUCTEMB,
TeHEPHUPYIOLINX aKTHBHBIE (OPMbI KUCIOpOAa, TIyOMHY MPOTEKaHHWs MPOLIECCOB OKUCIUTENbHON
IECTPYKIUN MaKPOMOJIEKYJI U CTETIEHb HAPY LIEHUs NX (PyHKIIMOHAIBHBIX CBOWCTB,;

YMempb YCTAHABIMBATH CTETNEHb MMOPYM OuOMaTepuaja, ONpenessisi COoAepKaHue
MPOAYKTOB MEPEKUCHOIO OKHUCJIEHUs OPTaHUYECKUX MOJIEKYJI, BBIBJIATh Ka4u€CTBO YaHOIO JIUCTA,
u3yyasi P-BUTAMUHHYIO aKTHBHOCTH, ONPENENSITh Ka4eCTBO PACTHTENBbHBIX OOBEKTOB, HUCCIEAYS
AKTUBHOCTb WX OKHCJIHTEIBHBIX (DEPMEHTHBIX CHUCTEM, MPEACTABISTH MEXaHU3M JKHIKO(Pa3HOrO
OKHUCIIEHUsT pPa3HbIX OMOMOJIEKYJ, WCHOJNb3ys NPUHLHI AHAJIOTHUH, OLICHWUBATh CTETEHb
IECTPYKTUBHOIO BO3NEHCTBHS HA OMOMaTepHall B 3aBHCUMOCTH OT BHJA OKHCIUTEIBHOTO (akTopa,
MIPENCKA3bIBaTh HANPABJICHHE PANUKAJIBbHON aTaku M BO3MOXKHOE IMPOTEKaHUE MaTOJOTHYECKOTrO
mporecca B OpraHu3Me;

6/1a0emb KPyroM OCHOBHBIX mMpOOJieM, BO3HHUKAMOIINX MPU HU3YYCHUH MEXaHH3Ma
OKHCIUTEIBHON TpaHCcHOpMaLi OHOMOIIEKYJI, XapaKTEPU3YIOLINX BJIMSHHE SK30T€HHBIX BEIIECTB
U (U3NYECKUX BO3ACHCTBUI HAa COCTOSIHHE OMNPENETCHHBbIX OTHAENOB HWMMYHHOW CHCTEMBI U
KOHIIEHTPALIMOHHBIN OaJlaHC B OpraHU3Me MEXIy panuKajaMyu U OMOaHTHOKCUAAHTAML.

4. COAEP)KAHUE JUCIHATIINHLI U ®OPMBI OPTAHU3ATINY YYEBHOT O
MPOILIECCA

HopsaxkoBeii KpaTkoe cogepxxanue TemMbl
HOMep H TeMa

Cooeporcamenvnwtit mooyis 1 Ceobo0nvie paouxanst. Ocobennocmu npomexans
peakyuii ¢ ux yuacmuem. Peakyuonnas cnocoOHOCMb MOIEKYIAPHOL0 KUCIOPOOd U €20
aKmMueHsIx hopm

Tema 1. OTkpbITHE CBOOOIHBIX PAJUKANIOB, UX KJacCH(PUKAIUS U MPOCTPAHCTBEHHOE
CTpOeHHe. JHepPrusi IUCCONMAMUA CBS3M W OSHTAIbIHH 00pa3oBaHUs
paaukaioB. MarHuTHble CBOWCTBA CBOOOAHBIX  PAamUKaioB. MeTombl
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OOHapy>KeHUs] W HWCCIAENOBAHUS pPAIUKAJIOB, CJIOXKHOCTH WX JETeKIUU B
peakoHHON cMecH. [IpuHIMIIBI METOIa CTUHOBBIX JIOBYIIIEK.

Tema 2.

MonekynsipHple U paguKaidbHble peakuud. PanukanbHble peakuuu B
OpPTaHWYeCKOH, HEOpraHn4eckod xumMuum ©u  Ouoxummu. llpumepsr
PaAUKaJIbHBIX PEAKLIMI B KIIETKE.

Tema 3.

MexaHn3M paguKaibHOIO Mpolecca. XapakTepUCTHKa OCHOBHBIX €ro CTaauil.
HepasseTBneHHble paauKajibHble IMPOLECCHl M PEAKLMH C BbIPOXKIEHHBIM
pa3BeTBieHHEM  Lenud.  MHunMupoBaHHBIE M HEWHULMUPOBAHHbBIE
panukanbHble peakuuu. [IpuMeprl HCNIOIB3yEMBIX Ha MPAKTHKE HHUIIMATOPOB.

Tema 4.

OcHOBHBIE  (PUBUKO-XMMUYECKHE MapaMeTphl PaAMKAIBHOIO IPOLIECCa:
CKOPOCTb WHHUIMHPOBAHUS, MPOAOCUKEHHs W OOphIBA LEMNH, JJIMHA LEMH.
OKCIepUMEHTaJbHblE METOAbl MCCIEAOBAHUSA  PAJUKAIBHBIX  PEAKLIUM:
UMIYJIbCHBIH (POTOJU3 M PAAHOIN3, METOABI (POTOXUMHUYECKOTO AEHCTBUS U
MpennenCTBus, XE€MUJIFOMUHECLICHTHBIE METOABI aHanu3a,
ra30BOJIIOMOMETPHSI, METOJI HHTHOUTOPOB.

Tema 3.

CHI/IH-pa?:peLHeHHbIe u CIIMH-3alPEIICHHBIC XUMHUYCCKHE peakuuu.
Bos3byxnennbie  GopmMbl  MONEKyJSpHOro kuciopona. CHHIJIETHbIE W
TPUILIETHBIE COCTOSIHHS KHCJIOPOZA. OJEKTPOHHOE CTPOEHHE MOJIEKYJIbI
kucnopona. OObsSCHEHHE ero PeakIMOHHOH CIOCOOHOCTH ¢ MO3UIUI MeTona
MOJIEKYJISIPHBIX OpOuTasei.

Tema 6.

MexaHu3M  MHOTOCTQIMMHOTO  YETBIPEXBJEKTPOHHOIO  BOCCTAHOBJICHUS
MOJIEKYJSIPHOTO ~ Kuciopoga a0 Boxel.  Kmaccudukanms, crpoeHue,
MeXaHU3Mbl 00pa30BaHUS, PEAKLHNOHHAS CHOCOOHOCTh AaKTUBHBIX (popm
KHCJIOpOJia U a30Ta.

Cooeporcamenvnwvtit mo0yis 2 OKucienue OpeanuiyecKux 6eujecms MoaeKyIsPHsIM KUCIOPOOOM 6
arcuokoil ghase. Ilpoyeccor oxucnenus duonouyeckux monexyn. Cucmema 3auumnsix peaxyui

opeanusImd.

Tema 7.

MexaHu3M  aBTO- M WHUOMHUPOBAHHOTO  JKMAKO(A3HOrO  OKHCIECHUS
YTJIEBOIOPOAOB MOJIEKYJISIPHBIM KHCJIOPOIOM Ha MPUMepe aJIKIJIOEH30JI0B.

Tema 8.

Karanus okuciaeHuss OpraHu4eCKUX BELIECTB MOHAMH METAJIJIOB MEPEMEHHON
BAJIEGHTHOCTH M UX KOMIUIEKCAMH. AKTHBALUS MOJICKYJIIPHOTO KHUCIOPOAA B
MPOLECCaX OKHUCJIEHUS OPraHUYECKUX BEIIECTB METAJUIO-KOMIUIEKCAMHU Ha
MIPUMEPE CUCTEMBI HUTOXPOMOKCHUAA3BI Pysp.

Tema 9.

MexaHnu3M OKHCIUTENbHOH AECTPYKUUU OEJKOB, JMIUAOB, HYKJIEHHOBBIX
KHCJIOT W yIeBonoB. Poib B 3TOM mpouecce MOJEKYJSPHOTO KHCJIOPOAA.
WHunmanus OKHUCIUTENbHBIX IPOLIECCOB OK30T€HHBIMU M 3HIOT€HHBMHU
¢dakropamu. IlepekncHOE OKHCICHHE JINTUIOB U MyTareHes.

Tema 10.

ITorepss (PyHKUMOHANBPHOH AaKTHMBHOCTH MAaKPOMOJEKYJ KJIETKH MOJ
BO3ACHCTBUEM MPOLIECCOB OKUCIUTENbHON TpaHcopmaunu. B3anmonericteue
NPOAYKTOB IOJIHOTO M HEMOJHOTO OKHCJICHUS OMOMOJIEKYJ C HUCXOOHBIMH
Hemogu(duuupoBaHHeIMH  cyOctpatamu. OCOOEHHOCTH  HapylleHWH B
OMOJIOTHYECKUX CUCTEMAaX MOJ BO3ACHCTBHEM OKUCIUTEIbHON NECTPYKIIUH.

Tema 11.

OyHKIIMOHATBHASL POJIb AKTHUBHBIX META0OJUTOB KHCIIOPOAa B CHCTEME
3ALUTHBIX PEaKUUd OpraHu3sMa. XapaKTEepUCTHUKA CHELUATU3UPOBAHHBIX
(epMEHTHBIX CUCTEM TeHepaldu aKTHBHBIX (OpM Kuciopona. MexaHU3M
nevicteus, crpoeHue u  cpoiictBa HAJI®H-okcupasbl  J€HKOLUTOB,
MEPOKCHIA3bl  HEHTPOPWIBHBIX  TPAHYJIOMUTOB  (MHEJIOMEePOKCHIA3a),
WHAY IUOeTBbHON NO-cunrerassl JIEKOLINTOB, KCAaHTUHOKCHIA3bI.
JlakTodepuH, Kak MOTEHUHAIbHBIA (aKTOP KATATUTHYECKOW MPOAYKLUU
TUAPOKCUJIBHBIX PAAUKaJOB U AE30pPraHU3alUd AHTHOKCUOAHTHOW CHUCTEMBI
MAaTON€HHBIX MUKPOOPTaHU3MOB.

Tema 12.

VYyactre akTUBHBIX (HOPM KHUCIOPOAA B MATOJOTHYECKUX nporieccax. Bimsiaue
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aHTHOKCHI[aHTHOfI CUCTEMBbI 3alIUThI OpraHuUu3Ma.

HUX Ha OJHAOICHHBIC W J3K30ICHHBIC MOJICKYJIBL. KpaTKaﬂ XapaKTEPHUCTUKA

TemaTnuyeckuu miaxH

CoaepxaTesbHbIi MoaYJIb 1

HaszBanusna
coaepxATeJIbHbIX
MoayJield U TeM

KosnuyecTBO 4acos

Ounas popma oOyueHusT

3aounas ¢popma o0yueHus

BCEIo

B T.1.

B T.41.

JICKITNHU
MPaAKTUYECKUE
nabopaTopHbIe

CaMOCTOSITENIbHAST
pabora

WHAUBUY aJIbHAsI

pabora

BCETO
JICKITNHU
MPAKTUYECKUE
nabopaTopHbIe
CaMOCTOSITENIbHAST
pabora
WHIAUBUAYaJIbHas

pabora

Tema 1. Obpazoeanue u
uoenmugpurayus
CB80OOOHBIX PAOUKAIOB

Tema 2. Paoukanousie
peaxyuu, npumMepst OGHHBIX
peaxyuil 6 Kiemke

Tema 3. Mexanusm
UHUYUUPOBAHHO20 U
HEUHUYUUPOBAHHO20
PAOUKATIBHO20 NpOoYecca

11

Tema 4. Memoowv
UCCICOOBAHUA
PAOUKAIBHBIX NPOYECCO8

Tema 5. Cnunzanpewjénnvie
XumMuvecKkue peakyuu,
91eKMPOHHOE CIMpPOeHUe
MONEKYAAPHOLO KUCIOPOOd
U €20 NPOU3BOOHBIX

Tema 6. Axmusnvie popmsi
KUCI0pOOA U azoma

16

Hmozo no
CO0ePIHCAMEbHOMY
Mooyiio 1

52

14 | - 8 30

Cooeporcametontit Mooy 2

Tema 7. Mexanusm
HCUOKOPAZHO20 OKUCTIEHUS
Y21€6000P0008 KUCIOPOOOM

19

10

Tema 8. Axkmusayus
MONEKYJISIPHO2O KUCTIOPOOd

14

Tema 9. Mexanusm
OKUCTTUMETbHOU
oecmpyxyuy OUOMONEKYN

42

12 | - 6 24

Tema 10. Ocobennocmu
Hapyuenuii 8 npoyecce

19

12




OKUCTUMEIbHOT
MOOupurayuy 6UOMONeKyn

Tema 11. ©epmenmuvie
cucmemsi 2enepayiu ADK, 18 4 — 4 8 —
MEXQHU3M Oelicmeusl

Tema 12. AOK u
namoio2uyecKie npoyecchl,
xapakmepucmura AQ 16 4 - 2 8 —
cucmemul 3auyumol
opeanumMa

Hmozo no
CO0ePIHCAMEbHOMY 128 | 28 | — | 20 | 70 -
MOO0Y110 2

Bcezo uacoeé no mooyirw 180 | 42 | — | 28 | 110 | —

5. METOAUYECKHUE PEKOMEHAIUN U1 HPOBEAEHUA JIEKTINOHHBIX,
MNPAKTHNYECKHUX U JJABOPATOPHBIX 3AHATUN

TEMBbBI IABOPATOPHBIX PABOT

Ne Konuuecmeo
Has3zeanue memoi
nn uacos
1 Jlabopamopnas _paboma 1. Hucmpykmaogic no oxpawe mpyoa u
HOACAPHOTI Oesonacrocmu. Konuuecmeennoe onpeoeneHue 3

noxasamenetl, XapaKmepusylowux Kavyecmeo nuuesvix macei, ¢
HOMOWBIO QUBUKO-XUMUYECKUX MEMOOS.

2 | Jlabopamopuas padoma 2. Onpedenenue cOOEPICAHUS GUMAMUHOE U

BUMAMUHHO-NOOOOHBIX GEUEeCMS, C GbIPANCEHHON AHMUOKCUOAHMHOT 6
AKMUBHOCIBIO, 8 PACMUMENBHOM CbIPbE.

3 | Jlabopamopuas paboma 3. Yemanoenenue AKMUGHOCIU
pACMUmMeNnvHsIX  OKCUOA3 (NOAUDEHONOKCUOA3bI,  KAMEXONOKCUO3bI, 2
JIGKKA3b1) U NEPOKCUOA3, KAMATUUPYIOWUX OKUCTEHUE OPSAHUYECKUX
cyocmpamos no pacukaiIbHOMY MEXAHUZM)).

4 | Jlabopamopuas _paboma 4. Memoodwsr ucciredoéanus paoukaibHuIx U
uoH-paoukatvuulx  pearkyuti.  Modenvnvie  cucmemvr  uzyuenus 6
AHMUOKCUOAHMHBIX ceoticme seuyecms. Onpedenenue
AHMUPAOUKATBHOT AKMUBHOCHIU (DEHOIbHBIX COCOUHEHUI.

BCET'O 28

TEMBI JIEKIIMOHHBIX 3AHSTHI

Ne Konuuecmeo

i Has3zeanue memoi 41COs

1 Obpazosanue u uoenmughuxayus c60600HbIX PAOUKANO8 2

2 Paouransnvie peaxyuu, npumepsi OQHHBIX PeaKylil 8 Kiemxe 1

3 | Mexanuszm unuyuupo6anno2o u HeUHUYUUPOBAHHO20 PAOUKATLHOLO 3
npoyecca

4 | MemoOvwt ucciedosaniist paouxaibusix Hpoyeccos p

5 Chunzanpewyénnvie Xumuyeckue peaxyui, 1eKmponHoe CIpoenue )
MONEKYTISIPHO20 KUCTIOPOOA U €20 NPOU3EOOHbIX

6 | AxmusHvie hopmsr KUCI0pOOQ 2




7 | AxmusHvie hopmsr azoma u Xa1opa 2

8 | Mexanuzm srcuokohazno2o oxucieHus y2ne6000po008 KUCIOPOOOM 3

9 | Akmusayus MOREKYIAPHOLO KUCIOPOOU 2

10 | Mexanusm oxuciumenvnoii oecmpyxyuu J[HK u PHK 2

11 | llepexucnoe oxucnenue 1unuoos 2

12 | Okucrumensnasn mooughuxayus 6eakos noo Oeticmeuem dK302eHHbIX U 4
9HO02E HHBIX (DAKMOPOE

13 | Hegheprmenmamueroe oxucnenue y2ne60008 2

14 | Ocobennocmu napywienuii 6 npoyecce OKUCIUMENbHOU MOOUDUKayuU 3
OUOMONEKYT

15 | @epmenmuvie cucmemsr 2enepayiiu akmMuUGHvIX HOpM KUCI0pPOOQ, 4
MeXaHu3M Oelicmeus

16 | Axmusnvie hopmsr KUCIOPOOA U NAMONOUYECKUE NPOYECCHI, 4
XAPAKMePUCMUKA AHMUOKCUOAHMHOI CUCHIEMbI 3AUUNbL OP2AHUBMA

BCEI'O 42

6. METOINYECKHUNE PEKOMEHIAIINUA 11O OPTAHU3ALINHN
CAMOCTOSTEJIBHOM PABOTHI CTYAEHTOB
OPTAHW3AIINA CAMOCTOSATEJIBHOU PABOTEI CTYAEHTOB
Ne Konuuecmeo
Has3zeanue memoi

nn uacoe

1 OTkpbiTHE CBOOOOHBIX paaMKaNoB. VX MPOCTPaHCTBEHHAs CTPYKTYPA,
KjaccupuKalus. ODHEePrusi JUCCOLMALMU  CBsi3ed M SHTAJIBIUU 8
00pa3oBaHMsl PaIuKaJOB.

2 MarHuTHbIE CBOHCTBA CBOOOAHBIX PATUKAIOB. METOIBI BBIIBJICHUS H
UCCIIeIOBaHMsI CBOOOMHBIX pamukanoB. Metomer: OIIP, cnuHOBBIX 7
JIOBY LIIEK, MATHUTHOTO MOMEHTA.

3 Monexkynsipabple U pafuKajdbHble NPOLECCH. PaaukanbHO-LiENHBIE 9
PEaKLHH.

4 PeakuuonHas CMOCOOHOCTD MOJIEKY JIIPHOTO KHCJIOpOZA. 9
Bo30ykaeHHbIe (OpMBI MOJIEKYJISIPHOTO KHCIOPOAA.

S Kartanus okucneHus OpraHu4eCcKuX COeAWHEHUN. MexaHu3M NenCTBUs 4
WHTHOUTOPOB.

6 DKCHepUMEeHTaJIbHbIE METOABI HCCIEOBAHNSI PAANKAIbHBIX PEAKILIUU. 10

7 CBoOonHOpaaMKaIbHBIE HMHTEPMEOHATHl  OIHORJEKTPOHHOTO  MYTH 6
BOCCTAHOBJICHUs] KHCJIOPOAA.

8 @DyHKUNOHANIBHAS POJb AKTUBHBIX META0OJIHTOB KHUCIOPONIa B CUCTEME
3aIIUTHBIX peakuuu opraHu3MoB. CrHenuaau3upOBaHHbIE CHCTEMBI 8
TeHePaLMi AKTUBHBIX META0OIHNTOB KHCIOPOA.

9 JlakTodpeprH Kak MOTEHIMATIBHBIN (PAKTOP KATAITUTHUECKOW MPOIY KIIHU
THIPOKCUIIBHBIX paaukanoB. CTpoeHue, JOKaIu3aLlus U MeEXaHU3M 14
NEeNCTBUSA UHIY TUOETbHOM NO-cunTETa3bI JIEWKOLIUTOB 151
KCaHTUHOKCH/Ia3bL

10 | Yuactue akTuBHBIX (OPM KHCIOPOJA B TATOJIOTMYECKHUX IMPOLECCaX. 6
Bs3aumMonelicTBre akTUBHBIX (hOPM KHCIIOpoaa ¢ OMOMOJIEKY JI.

11 | OxucnurenpHoe nospexxaenue JIHK u PHK. 8

12 | OkucnuTenbHOE MOBpEXkASHHE OSKOB JIMTIHIOB. 8

13 | Yruesoabl B Ka4e€CTBE MUIIEHU OKHCJIUTEIbHON AECTPYKLIUH. >

14 | AHTHOKCHUAAHTBI, KOTOpble B OCHOBHOM JEHCTBYIOT Ha KIJIETOYHOM 5
YPOBHE.
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15 | AHTHOKCHUJIaHTBIL, KOTOpbIE NEHCTBYIOT B MEXKKJIETOUHOM MPOCTPAHCTBE. 3

BCEI'O 110

CamocTrosiTenpHass padoTa CTYOEHTOB IpeNyCMaTpHBAaeT OTPAOOTKY TEOPETHHYECKHX MOJIOKEHHH
NPOCIYIIAaHHOTO JIGKIMOHHOTO MaTepHala, IMOATOTOBKY K KOHTPOJBHBIM paboTamM M IpyruM
dopmMaM TEKyLIero KOHTPOJs, CHCTEMAaTH3alMs H3YYEHHOTrO Marepuasia, W3yueHHe TeM WU
BOIPOCOB, MPEAYCMOTPEHHBIX JJIs1 CAMOCTOSITENIBHOIN padoThl CTY IEHTOB.

7. AHANBUAYAJIBHASA PABOTA
HNuauBuayanbHbIe 3a4aHMsI HE IPEy CMOTPEHbI TPOrPaMMOI.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOUYHOI ATTECTAIIUA

a) CBobonmuble pamukaibl. OTKpbITHE, KiIacCUpUKALUS, CTPYKTypa M MeETOAbl OOHApYKEHHs
cBOOOIHBIX panukaioB. CIMHOBBIE JIOBY LKW, MEXaHU3M UX AEHCTBUS.

b) [IpuHUMIT JeneHusT MEXaHW3MOB MPOTEKAHWs TPOLIECCOB HA MOJEKYJSIPHBIC, WOHHBIE H
pamukaibHbie. OO0mmas cxema pajgMKalbHBIX peakuni. KnHerndyeckme u TepMOIMHAMUYECKHE
napameTprl JaHHOTO MpoLecca.

¢) TepmoguHaMHU4yecKre M CHHHOBBIE 3alpeThl HA NMPOTEKaHHE XUMHUYECKHX mporeccoB. CruH-
3anpereHHble XUMHUECKUE PEaKIHIH.

d) OcobeHHOCTH PEaKIMOHHON CIIOCOOHOCTH MOJIEKYJISIPHOTO KUCIOPOAa.

e) Knaccudukanums axktuBHBIX (OpM KUCIOpoAa W as3ota. KX CTpoeHHWe W peaKIHOHHAs
CIIOCOOHOCTB.

f) Peakium >xuakoa3HOrO OKHUCJIEHUS OPTaHHYECKHUX BEIIECTB MOJIEKYJISIPHBIM KHCJIOPOIOM.
O01mas cxema mporecca.

g) Katanus OKuCIEeHHS OpPraHWYEeCKHX BEIIECTB MeETaJUIAMU IEPEMEHHOH BaJIeHTHOCTH U HX
KOMILIeKcaMu. crionb30BaHNe HHUIIMATOPOB OKUCITUTENBHBIX MPOLIECCOB.

h) DxcnepuMeHTaIbHBIE METOIBI U3YYEeHHUS PAAUKAIBHBIX PEaKIH.

1) IlpumeHeHne MeTonOB (POTONN3A U PATUOIN3a [IJIsl UCCIIEAOBAHUS PAAUKAIBHBIX MPOLIECCOB.

j) JlazepHbiii MarauTHBIN pe3oHaHc (JIMP) kak MeTon H3yUeHUs pailuKaIbHBIX PEAKIIHH.

k) XeMUIIOMUHECHEHTHBIE W Ta30BOJIOMOMETPHYECKHUI METONbl HCCIEOOBAHUS MENJICHHBIX
pamuKaJIbHBIX TPOLECCOB.

1) Merox uHrHOUTOPOB.

m)IlyTu renepanuyn akTUBHBIX (POPM KHCIOpoAa B OMOCUCTEMAX.

n) OOmiasi xapakTepUCTHKA MPOLECCOB OHMOJIOTMYECKOro OKHCIEeHUs B Kierke. MccinenoBaHue
peakuuii OKUCIeHNs OMOMOJIEKYJI HA MOAEIbHBIX CHCTEMaX.

0) XapakTepuCTHKa MPOIECCOB OMOIOrMYECKOrO OKUCICHHUS JUMHUAOB. MeXaHM3M NEePeKHUCHOTO
OKHCIICHHS JIMTTH/IOB.

p) Bausiaue nmporeccoB mepoKCHAALMK  JIMMHIOB HAa  (U3UKO-XUMHYECKHE CBOHCTBA U
TPAHCIIOPTHBIE MTPOLECCH OHOMEMOPaH.

q) YraeBoasl Kak MUIIEHb OKUCITUTENIbHON AECTPY KLU H.

r) IIporecchl OKUCIUTENBHOTO MOBPEKACHHS OEITKOB.

s) Xumudeckass MoAu(pUKAIMsl a30TUCTBIX OCHOBAHHH, pPEAKIUH (ParMEHTALMH HYKJIECHHOBBIX
KUCJIOT O] ICHCTBHUEM aKTUBHBIX (POPM KHCIOPOAa.

t) IlonmATne okucIUTENBHOTO cTpecca. Ero mocneacTsus as opraHusma.

u) Xumpueckass Moaupukanuss OHOMOJIEKYJ MNPOAYKTaMH IIyOOKOro OKHCJICHUS JIUIHIOB,
yTJIEeBOAOB, OEJIKOB, HU3KOMOJIEKY JISIPHBIX BEILIECTB.

v) OyHKIMOHANBHAS POJIb AKTHBHBIX (OPM KHUCIIOPOJAa B PpEAKUUsIX HeCHeru(puueckoro
ummyHurera. AQK-renepupyolne cucTeMbl OpraHu3ma.

w) Xapakrepuctuka HA JIOH-okcrnaspl IEHKOLUTOB.

X) XapaKkTepucTHKa MUEJIOIEPOKCHAA3BI JIEHKOIUTOB.

y) Kunernueckas kinaccupukanust aHTHOKCHIAHTOB.
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9. OPA3EIl MOJYJBbHOI'O KOHTPO.JIA (OBPA3EIl BAPHAHTA Y KPUTEPUIA
OINEHVUBAHMUA)

rOY BIIO IOHENKWI HAIITMOHAJIbHBIA YHUBEPCUTET»
Xumuueckuil paxyaprer
04.05.01 ®ynoamenmaiivbHas U RPUKIAOHAA XUMUSA
DynoamenmaibHas U NPUKTAOHAS XUMUSL
cneyuaiumem
IX
Paouxanvusie peakyuu ¢ Kiemxe

CrenuaabHOCTD:
[Iporpamma crienuaauTeTa;
IIporpamma moaroTOBKH:
Cemectp

VYueOHast TUCLUILIMHA

MOAYJIbHASA KOHTPOJIBHAS PABOTA
BAPUAHT 1

OtxkpeiTHe panukanos. Mx obmas xapaktepuctuka u knaccudukanms. [Ipumeps! pagukanos,
BCTpevaromuecs B onooodwexrax. (10 éaiioes)

2. Kakue u3 coequHEeHHH:
0 0
| | H
c—o—o—c\ N CIZ—O—OH
CHs
OH
CH,—OH CH3
’ CH;

2

MOTyT OBITP WHHLMATOPAMH panukajgbHOro okucieHus? OOocHyiTe cBoii oreer. Hammmmre

pEaKIHIo pacnaga Kakoro-HuOyIb U3 MPeNCTaBICHHBIX HHULHATOPOB. (5 #a/1106)

3. IlpuBenure nmpuMepbl XUMHUYECKHX PEAKLMI, NPOTEKAIOLUX MO PaJIUKAIbHOMY MEXaHHU3MY.
(5 b6annoe)

4. Cucrempl @enrona u Padpda. Moryt jam naHHbIE PeakMU PEajM30BBIBATHCA B OpraHU3Me?
(5 b6annoe)

YTBepKIeHO Ha 3acenaHuu Kadeapbl OMOXMMHH U OPraHMYECKOW XHUMHHU, MPOTOKOT Ne oT

3aB. kadeapoii

JK3aMeHaTop

Kputepunu oueHuBaHusi MOAYJbHOI0 KOHTPOJIsI

Howmep 3apanus KoanuectBo 6aj1y10B
3anganue 1 10
3ananue 2 5
3apanue 3 5
3apanue 4 5
Bceero 25
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10. TEOPETHYECKHE BOITPOCBI K 9K3AMEHY (TEOPETHYECKHE BOIIPOCHI K
9K3AMEHY, OBPA3EIl BUJIETA U KPUTEPUU ONIEHUBAHMUA)

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22,
23.

24.
25.

Teopemuueckue 60npochl K IK3AMEHY
CobGonnbie panukanbl. OTKpbITHE, KiIaccU(pUKALUSA, CTPYKTypa U METOABI OOHAPYIKEHUs
cBOOOIHBIX panukaioB. CIMHOBBIE JIOBYLIIKH, MEXaHU3M UX JEHCTBUS.
IIpuHiun peneHuss MEXaHM3MOB MPOTEKAHUs MPOLIECCOB Ha MOJIEKYJSApHbIE, HOHHBIE U
panukanbabie. OOImast cxemMa paauKagbHBIX peaknui. KuHetnyeckne u TepMOIHHAMIYECKUE
napameTpsl JAHHOTO IpoLecca.
TepmonnHaMuyeckre U CIIMHOBBIE 3allPeThl HA MPOTEKaHHE XMMHUYECKUX nporeccoB. CrnuH-
3anpelieHHble XUMUYECKHE PEaKLIHH.
OcobeHHOCTH PEaKIMOHHOM CIIOCOOHOCTH MOJIEKY JISIPHOTO KUCIIOPOA.
Knaccudukaums akTtuBHBIX (OpM KuCiIopoma W a3ora. MX CTpoeHHe U peakLHOHHAas
CIIOCOOHOCTb.
Peakunun xuaxoda3sHOro OKHCISHHsST OPraHMYECKHX BEIIECTB MOJIEKYJISIPHBIM KHCIOPOIOM.
Obmas cxema mporecca.
Katanus okucieHusi OpraHM4eCcKUX BeLIECTB MeTa/UlaMHM IEPEeMEHHON BaJeHTHOCTH U HUX
KoMIUIekcamu. Mcronb30BaHNne HHULMATOPOB OKUCIUTENbHBIX IPOLIECCOB.
DKCnepUMEeHTaIbHbIE METOABI N3y YeHUS PalUKaJIbHBIX PEAKIIUH.
[Ipumenenne MeTo0B (HOTONN3A U PAAUONIN3A AJISL HCCICIOBAHNS PAIUKAIBbHBIX MPOLIECCOB.
JlazepHbIii MarHuTHbBINA pe3oHaHc (JIMP) kak MeTOn U3yUeHHsI PaIUKaIbHbBIX PEAKIIUH.
XEeMUIFOMUHECIIEHTHBIII U Ta30BOIOMOMETPUUECKUM METONbl MCCIEAOBAaHUS MEIJIEHHBIX
panMKalbHBIX IPOLECCOB.
Meton UHTHOUTOPOB.
IlyTu remepaunu akKTHBHBIX (POPM KHCIOPOAa B OHOCHCTEMAX.
OOmast xapakTepuCcTHKa IMPOLECCOB OMONIOTMYECKOrO OKHCIEHHs B KjeTke. MccnenoBaHue
peakiuii OKHCIeHHs1 OMOMOJIEKYJI HA MOJEJbHBIX CUCTEMaX.
XapakTepuCTHKA MPOLECCOB OMONOrHYECKOr0 OKUCIEHHS JINITUIOB. MeXaHN3M MEPEeKHCHOTO
OKHUCJIEHUS JIMITUJIOB.
BiusiHue mnpoueccoB mepoOKCHAAUMM JIMMUAOB Ha (PU3MKO-XUMHYECKHE CBOWCTBA U
TPAHCIIOPTHBIE MPOLIECCH ONOMEMOpaH.
YrieBoabl Kak MULIEHb OKUCIUTENBHOMN JeCTpyKLUH.
IIporecchl OKUCIUTENBHOTO MOBPEXKIEHHUS OSJIKOB.
Xummueckass MOAU(UKALKUS a30TUCTBIX OCHOBAHUH, peakuuu (pparMEeHTalMH HYKJICHHOBBIX
KUCJIOT MOJT AEHCTBUEM aKTUBHBIX (POpM KHCIOpOAa.
ITonsTue okucautenbHoro crpecca. Ero nocnenctsust 1j1st opraHusma.
Xummueckass Monupukanus OHOMOJIEKYJ TNMPOAYKTaMU TIyOOKOrO OKHUCIEHHs JIUIUOB,
yTJIEBOAOB, OEJIKOB, HU3KOMOJIEKYJISIPHBIX BELIECTB.
@OyHKUMOHANBHAS POJIb AKTUBHBIX (OPM KHCJIOPOIAa B PEAKLHUSIX Hecnenu(pUIecKoro
ummyHurera. AQK-renepupyrolnne cucTeMbl OpraHusma.
Xapaxrepuctuka HAJI®H-okcuaasbl 1€HKOLUTOB.
XapakTepUCTUKa MUEJONEPOKCHUA3bI JIEMKOLUTOB.
Kunerndeckas knaccupukausi aHTHOKCHIAHTOB.
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O0pa3sen 3K3aMeHALIMOHHOT0 OHJIeTa

rOY BIIO TOHEIIKAN HAIIMOHAJIGHBIIL YHUBEPCUTET>
Xumuueckuil paxyiaprer

CrenuaabHOCTD
[Iporpamma crieruanureTa;
IIporpaMma NOATOTOBKH:
Cemectp

YueOHast TUCILUITINHA

04.05.01 OynoamenmaivHas U RPUKIAOHAA XUMUSA
DynoamenmaibHasA U NPUKTAOHAS XUMUSL
cneyuaiumem

IX

Paouxanvusie peakyuu ¢ Kiemxe

BWJIET Ne 1

1. cI)yHKLII/IOHa.]'IbHail POJIb aKTUBHBIX MeTabO0IUTOB KHUCJIOpOJAa B CHUCTEME 3alllUTHBIX PEAKINU

opranu3MoB. (35 Oanos)

2. Crpoenue, coiicTBa, MexanusM nercteust HAJI®H-okcunasel neitkonutos. (35 6anios)
3. TIlpencraBbTe  MeXaHM3M  UHHUIIMMPOBAHHOTO  JKUAKO(PA3HOTO  OKHUCJIEHHS  KyMOJa

MOJIEKYJISIPHBIM KHucIopoaoMm. (30)

YTBEpKIEHO Ha 3acenaHuy Kadeapbl OMOXMMUN B OPTaHUYECKOH XUMUH

v d

ITIpotokon Ne oT,,

roga

3aB. kadenpoii

JK3aMeHaTop
Kpurtepun onieHuBaHus 3K3aMeHa
Homep 3ananus KoauuectBo 6an108
3ananue 1 35
3ananue 2 35
3ananue 3 30
Bcero 100

11. OBPA3EIl TECTOBOI'O 3AJTAHUA

1. Kakue u3 coequHeHUI:

C—0—0—

CH,—OH CH3

Bl

CH;

MOTYyT OBITh MHUIMATOPAMHU pamukajbHOro okucieHus? ObocHyiite cBoii orBer. Hammmmmre
PEaKLHIo pacraaa Kakoro-HuOyab U3 MPeACTaBIEHHBIX HHHIIHATOPOB.

2. 3aBepluuTe peakLuu:
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OH

a. CH;—0—0 + — b. 'CHz + CHy —>

. CH3—(CH2)7—CH)=CH)—éH—(CH2)6—COOH + Q) — |

3. Kakue u3 coequHEeHUH:
OH

OH

CH3—OH ; . CHy—N=N—CHj ; CH;—0—CHz ; © ¥

2 2

H,05 ; 0, ; acKOpOMHOBas KHCIIOTA | CH3—(CH2)7—(|_3|=(|_3|—(CH2)7—COOH .

MOTyT OBITh JIOBY LIKaMH paankanos? Hamummunre peakuuro qr000ro U3 yKkazaHHbBIX HHTHOUTOPOB
C TUPOKCUJIBHBIM WJIH METHJIBHBIM PAIUKATIOM
4. IlpuBenure mpuMepbl OMOXUMHUYECKUX PEAKLUH, MPOTEKAOIINX 110 PAIUKAIBHOMY MEXaHU3MY .

12. KPUTEPUU OHEHUBAHUA
Ilo xypcy mpenmnonaraercs NpOBENEHHE aTTECTAlUU B BHAE MOIYJbHOIO KOHTPOJIsA, BBINOJHEHUE
WH/IMBUAYAIBHOHN paOOoThI U 3K3aMeHa. DK3aMEH CAIOT CTYICHTBI C LIEJIBIO MMOBBILICHUS PEHTHHTA.

Pacnipenenenue 0anioB, KOTOPbIE MOTYT HONTYYUTh CTYACHTHI
B [IPOLIECCE U3YUCHHs] TUCLIMIINHBI

OpraHuzalioHHO CPC Bcero
y4ebHasi pabota CamocrosTenbHas | Monynessiii | HMuauBunyanbHast
CTyICHTa pabora KOHTPOJb | TBOpYeckas padora
Max 40 Gamnos max 35 Gannos max 25 max OaymioB 100 b6amnoB
OaymioB
[IlogroToBka BrInojiHEHHE MonynbHast
BOIPOCOB H AOKJIAA [AHAMUBUAYAJIbHBIX  [KOHTPOJIbHAS
Ha CEMUHape 3amaHmi padora
(o 10 Gannos 3a
BBITTOJIHEHHE,
oopMIIeHHE U
BaruTy
mabopaTopHOi
paboThl)
Hxana coomsemcmeus 6a/1106 HAUUOHAIbHON WIKA/IE
Ouenka mo | Ouenka no OueHka mo rocyiapcTBeHHOH HIKaJe Ouenka no
mKaJje 100-6ansbHOM | (3K3amMeH, AU(depeHUIHPOBAHHBII 3a4eT) | rocyaapcTBeHHOI
ECTS mKaje mKaJje (3a4er)
A 90-100 5 (oTaM4HO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YOOBIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YOOBIETBOPHUTEIHHO) 3a4TE€HO
FX 35-59 2 (HeyAOBJIETBOPUTEIILHO) HE 3a4TE€HO
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C BO3MOKHOCTBIK) NOBTOPHOU CAa4YH

F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4TE€HO
C BO3MOXHOCTBIO TOBTOPHOM CAA4M NMpU
ycioBu# 00s3aTeIpHOr0 Habopa
JOTIOJIHUTEIIbHBIX 0AJIIOB

100-90 6ann06 — cTyneHT B TOJNHOW Mepe BIAeeT JEKLHOHHBIM MaTe€pPHajioM, CBOEBPEMEHHO
MOATOTOBWJI BBICTYIUICHHE, CHOAl MOJAYJbHBIA KOHTPOJIb M 3alIUTUI JJabopaTopHble padOThl Ha
OTJIIMYHO, 0€30INO0YHO OTBEYAT Ha BOIIPOCHI HA HK3aMEHE.

90-80 6an106 — CTYIEHT NEMOHCTPUPYET BBICOKOE BIIQJICHUE JICKLIMOHHBIM MaTEpPHajoM, UMEET
BBICOKYIO TOCEINaeMOCTh, CBOEBPEMEHHO CIaJl MOAYJBHBIH KOHTPOJb U 3AIMUTHI JIaOOpaTOpHbIE
paboThl ¢ BBICOKMM OajuloM, BBICTYIHJ C JOKJIAAOM, OTBEYaJ HA BOMPOCHI HA 3K3aMEHE C
HEOOJIBIIINM KOJIMYECTBOM HETOYHOCTEH;

79-75 fanr106 — CTYIEHT UMEN BBICOKYI TIOCEIIaeMOCTb, OPUEHTHPYETCS B MarTepuale,
CBOEBPEMEHHO CIIaJl MOAYJIbHBIN KOHTPOJIb M 3aIMUTHI JJaDOpaTOpHBIE PaOOTHI HA MOJIOKUTENbHBIE
OLIEHKH, BBICTYIIHJI C JOKJIAZOM, OTBEYaJ HAa BOMPOCHI HAa HK3aMEHE C HEOOJBIIUM KOJHMYECTBOM
OIINOOK;

74-70 6an106 — CTYIEHT WUMEJ CPEOHIOK TOCEINAeMOCTh M KAueCTBO IPH CIade MOAYJIbHOTIO
KOHTPOJIsl, OTHOCUTENIBHO HEIUIOXO OPUEHTUPYETCA B MaTepHale, MI0X0 NOATOTOBUI BBICTYILUICHHE,
OTBEYasi HAa BOMPOCHI HA 3K3aMEHe JMAOMyCKal OIIMOKH, IUIOXO pa30upaeTcss B MEXaHH3Max
OKHCIIeHHs] OMOMOJIEKYJI TIOA BO3ACHCTBHEM AaKTHBHBIX (POPM KHUCIOpoma M (hepMEHTATHBHBIX
cucTeMax 00eCTIEUMBAIOIINX PEAKIIMU HECTICLU(PHUUECKOr0 UMMYHHUTETA B OPTaHU3ME,

69-60 Han106 — CTyISHT HMEN CPENHIOK IOCEIaeMOCTh JIEKUMH M J1a0OpaTOPHBIX 3aHSTUH,
MOCPECTBEHHOE KAueCTBO 3HAHMH MPU cAade MOAYJBHOrO KOHTPOJS U 3aIIHUTE JTa0OPaTOPHBIX
padoT, TIIOXO OPUEHTUPYETCSA B MaTepHale, IIOX0 MOArOTOBUI pedepaT WM He CAall ero, OTBevast
Ha BOMPOCHI Ha 3a4eTe NOMycKasl OmHuOKH, MIoXo pasdupaercs B 0ocoOeHHOCTsIX Mexanm3ma AQO
JIENCTBUS,

Mmenee 60 6a1108 — CTYIEHT HE BBITOJIHIIT TPEOOBAHUS IS MOy YeHHSI MUHIMAaJIbHOTO KOJTMYECTBA
0aJIoB, MPEayCMOTPEHHBIX MPOTrPAMMON.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOTI'O TPOIECCA

JlexLMOHHBIE 3aHATUS MIPOBOASATCS B ay IUTOPUH, C UCIIONb30BAHUEM MYJIBTUMEAUMHON TEXHUKU U
nocku. IlpakTuueckue 3aHATHA TPOBOASITCS B KOMIBIOTEPHOM Kilacce, OOOpPYIOBaHHOM
KOMITBIOTEPAMH C JIMLIEH3UOHHBIM TMPOTPAMMHBIM OO€CTIeUeHHeM, IOCTYIIOM K ceTu MHTepHer,
cromamy, pockod. [lma mposemeHust ymaboparopHbeix  pador ucnodedyrorcs  CP-2000,
razoBoyrOMoMeTpudeckast ycranoBka, K®K-2, monomep HU-160M, wuentpudyra, TEpMOCTATHI,
CYLIMJIBHBIN KA, SJEKTPUICCKHUE TIEUH.

14. PEKOMEH/IOBAHHASA JIMTEPATYPA

Ne HaumenoBanmue K-Bo Hanuuue
n/n 3K3EMILISIPOB | 3JIEKTPOHHOM
B Oub/MoTEKEe BepCHH B
HouHY IBbC

OcHoBHas nTepaTypa

1 PanukanbHbie peakimu B KJeTKe [DJIEKTPOHHBINA pecypc] / 0 +
A. H. Illernpuxk, JI. B. KaauGonoukas — Yuebnoe nocobue
Ui CTYIOEHTOB creuuanbHocTH «buoxmmusy. — JloHeuk:
Hoymmmk, 2010. — 153 ¢ (pexxum pmoctyma  —
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library.donnu.ru)

ABTOOKUCTEHNE (PEHOJTBHBIX AHTUOKCHUIAHTOB B BOJHBIX
cpenax [Dnektponnbiii pecypc]: / A. H. lennpuk, W. /1.
Opnaprok, JIB. Kanubomoukas u ap. — MoHorpapus —
Honeuxuii Hau. yH-T. — Honeuk: JonHY, 2013 — 156 c.
(pexxum noctyna — library. donnu.ru)

IMumesas XUMUS: AHTHUOKCHAHTBI u MUTaHue
[OnexTponnbiii  pecypc] / H.B. Tperybosa, JL A.
Bbopucenko, A. A. bopuceako A A — YuebHoe nocobue 1o
aucuuniauHaM:  «buoxumusy, «lIumesas xumus» U
«Pusnosorus nuranus» — Crasponoss, 2014. — 67 c.

Henbcon [I. OchoBbl Onoxumun Jlemnnmkepa. B 3 1. / 1,
Henbcon. — T.1-2011.-693 ¢, T.2-2014. -636¢,, T.3
—2015. - 448 c.

buoxumus [Tekcr] / YuebGHoe pykooactso. A.A. Unpkus,
E.O. laruenko. — Mocksa: Mex. out., 2010 — 605 c.

Uupkun, A. A. buoxumus [Tekct] : yueb. pyk. : yue0.
nocobue IJisi CTyACHTOB U MaruCTPAHTOB BY30B MO OWOJN. U
men. cneruanbHocTsM / A. A. Uupkun, E. O. JlaHueHko. -
Mocksa : Men. nut., 2010. - 605 c.

JonosHuTeIbHAS JINTEpPaTypa

Porunckuii B.A. ®enosbHBIE aHTHOKCHUAAHTEL. PeakiimoHHast
cniocobHocts U 3¢ dextuBnocTh. // M.: «Hayka», 1988. —
248c.

Maxmyn AOmny Awmep Haccap. PeakuiliHa 3maTHICTB
TPBOXaTOMHUX (PEHONIB B peakwisix 3 NEePEeKUCHUMHU
panukanamu : ABtoped. Auc. Ha 3700. HayK. CTYI. KaH..
xim. Hayk (02.00.04) / Han. akan. Hayk Ykpainu ; IH-T }i3.-
opras. ximii 1 Byrieximii im. JI. M. JlurBureHka. - JoHenpxK,
2004. - 19 c.

Peytos, O. A. Oprannyeckass xumusi : YueO. i1 CTyA€HTOB
BY30B I10 HaIPaBJIEHUIO U cnieruanbHocTH "Xumus" @ B 4 4.
Y. 2/0. A Peyros, A. JI. Kypn, K. II. bytun ; Mock. roc.
yH-T uM. M. B. JlomonocoBa. - M. : bunom. Jlab. 3nanwuii,
2004. - 623 c.

24

10

Brnamumupos, FO. A. IlepekucHOe OKHCIIEHUE TUTTHAOB B
ouonornuecknx memoOpanax / 0. A. Bnagumupos, A. 1.
Apuaxos ; AH CCCP, Hayu. coser no mpobnemam 6uot.
¢usuku. - Mocksa : Hayka, 1972. - 252 c.

11

Henucos, E. T. Okucienne u aecTpyKuus KapOoLenHbIX
nonumepos / E. T. Jlenucos. - JI. : Xuwmus, JleHuHrp. ota-
Hue, 1990. - 288 c.

12

Ksama, I1. H. CBoboaHO-paaukagbHble MPOLIECCH B KPOBH U
CTPYKTY pHO-(py HKIITHOHAJIbHBIE CBOMCTBA SPUTPOLIUTOB MPHU
TUITOKCHH, CEPAEYHO-COCY IUCTBIX MATOJNIOTHAX U UX
koppekuus metonoMm [ bO-Tepanuu : ABToped. nuc. Ha
COUCK. y4eH. crer. kaHa. ouon. Hayk (03.00.04) / Poctos.
roc. yH-T. - Poctos H/J1, 1995. - 23 c.

13

MeTOI[bI onpeacsICHus CTCICHU OKUCJICHHOCTH U CTOUKOCTU
JKUPOB K OKUCIeHUtO | (MeToj. mocoOue st CTYEHTOB
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xuM. (pak. cnemmanpHocTH 070301 "Xumust",
cnenuanuzarmu " Xumust mumesbix npoaykros") / Coct. T.
A. ©@umnnmnenko, A. H. Hukomaesckuii, B. I'. Kanoeposa ;
Joneu. Ha. yH-T. - JloHenxk : JlonHY, 2002. - 40 c.

14 | Henucos, E. T. Uarubuposanue uenubix peakamii / E. T. 2 0
Henucos, B. B. Azarsan ; PAH. Ua-T xuM. pusnku B
UepHoronoske ; MH-T CTPYyKTYp. MAKPOKHHETHKH. -
Uepnoronoska : PAH, 1997. - 268 c. : u.

15 | bapaboii, B. A. Ilepexucnoe okucnenue u paguanus / B. A. 2 0
Bapaboii, B. 3. Open, 1. M. Kapnayx. - K. : Hayk. nymka,
1991. - 255,[1] c. : mn. ; 22.

16 | Houxuben, /1. Pagukanet / JI. Hoaxuben, JI. Tennep, M. 2 0
YontoH. ; nep. ¢ adri. B. A. Cmuta. - M. : Mup, 1982. - 266
C.: WL

17 | Cemenos, H. H. U30pannsere Tpyant : B 4 ./ H. H. Cemenon 1 0

; [Pen.-coct. akan. C.M. Anpouus u ap. ; OTB. pen.: akan.
A E. unos, n.x.H. I''b. Ceprees] ; [Poc. akan. nayk, Uu-T
xuM. pusuku um. HH. Cemenosa, Komuc. o paszpadotke

Hay4. Hacaenus akan. H . H.Cemenosa]. - M. : Hayka, 2004.

18 | Henmcos, E. T. MexaHusm Kuakopa3sHOrO OKHUCIICHUS 1 0
kucnoponconepxkamux coenunennii / E. T. Jlenucos, H. 1.
Munkesud, B. E. Arabekos. - Munck : Hayka u TexHuka,

1975.-334 c.
19 | Pazymosckuii, C. JI. Kucnopon - snemenrapubie ¢GopMbl U 1 0
csoiictBa / C. JI. PasymoBckuii. - Mocksa : Xumwus, 1979. -
301 c.
15. ”TH®OPMAIIMOHHBIE PECYPCbI
http:/mondnr.ru/ — MunuctepcTBo oOpasoBanus u Hayku JloHenkoit HapomHoii
Pecmy Gnuku

http://resobrnadzor.ru/ — Pecniybnmukanckasi ciysk0a Mo KOHTPOIJIIO W HAI30py B cdepe
00pa3oBaHUs M HAYKH

16. MTPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (rxopnopamuenas nuyensus JJOHHY Ne 46484614)

2. Microsoft Office (xopnopamuenas nuyensus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensus npoepammer DreamSpark 0ns evicuiux yuebnwix 3a6e0enuil)

4. Jluyensuu GPL, Apache, BSD oOns c60600H020 npocpammnozo obdecnevenus: - Anmueupyc
Kacnepcroeo;- Adobe Acrobat Reader;- xPDF'.

Pabouas mporpamMma pacCMOTpeHa W MepPeyTBEPKACHA HAa 3acedaHuu Kadeapbl OMOXUMHUH W
OpraHUYEeCKON XxuMuu 0e3 U3MEHEeHHI Ha y4eOHBII ToJI.

(14 2

IIpotokon Ne ot L.

3aB. kadenpoii O.B. bapanosa
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