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dopma 00yUeHHUs Ounas
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[IporpaMma  COCTaBjieHa  Ha  OCHOBAHHH denepabHOr0  rOCYAapCTBEHHOTO
06pa3oBaTeNbHOrO CTaHJapTa BBHICLICIO o6pasosanust (PI'OC BO) HampapieHHS IOATOTOBKH
04.04.01 Xumusi, YIBEPHKAEHHOTO NPUKa3oM MHEHHMCTEPCTBA oGpa3oBanus U HayKu POCCHHACKOH
®epepanuu ot 13 mona 2017 r. Ne 653; -

Ilopsaka opraHmsanuy y4eOHOro mponecca B 06pa3oBaTe/IbHBIX OPraHM3allisAX —BBICIICrO
npodecCHOHATEHOr0 00pasoBaHus Tlonenkoit HapoxHoit Pecriy6:vku, yTBEPXKACHHOTO PHKasOM
MuHucTEpcTBa 00pa3oBaHus ¥ HAYKH JTHP Ne 1171 ot «10» HOsOpst 2017 r.;

yueGHOTO IUIaHA M OCHOBHOM 06pa3oBaTe/bHON IPOrpaMMbl BBICLICTO npo¢ecCHOHAIBHOIO
06pa3oBaHK HANpaBJICHHSA IIOJTOTOBKH 04.04.01 Xumus, paspaboranHeix B I'OY BITO
«JloHEeLKH# HAIIMOHAILHBLA YHHBEPCUTETY.

Pa3paboTymK:

noneHT Kadeapsl OHOXUMUU : ng {
M OpraHNYEeCKOM XMMUHU 0O.B. bapanosa
LA

IporpaMma y4eOHON NMCLWMILUIMHBI YTBEPXK/CHA HA 3acCE/aHHH xadenpbl OHMOXHMHHU H
OpraHHYEeCKOH XUMUHU
Tpotoxon Ne 10 ot «13» anpeinst 2020 T. /QL
U.o. 3aBexyromero kadeapoi C%O - 0.B. bapanosa
i
[IporpamMma y4eOHOM JMCIMIUIMHEL onoGpeHa  y4eOHO-METONMICCKOK KOMUCCHEH

XUMHYECKOTO (haKyIbTeTa
ITporokosn Ne 3 ot «15» anpens 2020 r.

TIpencenatens y4eOHO-METOAUIECKOH ,
KoMHCcCcHH (aKyIbTeTa 44/~ H.B. SI6noukoBa



1. OBJJACTHh IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLHECCE

Kypc «MexanusMbl (pepMEHTATHBHOTO KaTajdu3a» OTHOCHTCA K 00s3aTelbHBIM
JIMCIUITIMHAM BapUaTHBHOM YacTH y4eOHOTO IUIaHa MTOJrOTOBKH MarucTpOB.

JucuuruiiHa peanu3yeTcs Ha XHMHUYECKOM Qakyibrere Kadeapoid OHOXMMUU H
OpPraHUYECKOH XUMUH.

OTOT Kypc oOmnMpaercs Ha AUCUUIUIMHBI, H3ydaeMble B OakanaBpuate: buoxumus,
XUMUYeCKue OCHOBBI OMONOrMYecKMX ImpomeccoB, Opranmyeckas xumus, Kunernka
OpPraHUYECKUX peakUuil M 3akjiajgsiBaeT (YHIAMEHT HAyYHO-METOAMYECKOW IMOATOTOBKH
uccienoBateneid B obaactd (pepMeHTATHBHOM KWHETUKM M KaTaiau3a. [Ipum ocBOeHMM ITaHHON
JTMCLUUIUIMHBL 00ydaromuecs OJDKHBI BIQJAETh CIEAYIONIMMU MOHATUSAMH: KJacCU(pUKAIMS,
HOMEHKJIaTypa U CBOMCTBa (hepMEHTOB, peryisanus (epMEHTAaTUBHOW aKTHBHOCTH, OPTaHHYECKHUI
KaTaln3, CKOPOCTb XUMHUECKUX pEaKIHi, peaknuuu HYKICOPHIbHOTO 3aMEUICHUs Yy
KapOOHMIIPHOTO aToMa yIiiepo/a.

W3yueHne [aHHOW AMCHUIUIMHBI SIBISIETCS MPEIIISCTBYIONIUM JUISL  TPOXOXKICHUS
NPEAIUITIOMHON TPAKTUKHU, BBIIOJIHEHHS HAy4YHO-MCCIENOBATEIbCKOM pabOTHI MpH HaNWCaHUU
MarucTepCKON TUCCEPTALAH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

Hanpasnenue moaroToBku 04.04.01 Xumus
Marwucrepckast mporpamma Xumust
[Tporpamma moAroTOBKH aKaJieMHuecKas MarucTpaTrypa
Kpamudukarmst MarucTp
KonnuecTBo copepkaTenbHbIX MOy 2
JucuuImmmHa 6a300130171 / BApHaTUBHON YacTH JHCIAILIMHA BAPHATHEHOMH YACTH
o0pa30BaTeIbHON MPOrpaMMbl
DopMBI KOHTPOJIS 1 MOIYyTbHBIN KOHTPOJIb, |1 SK3aMeH
TMoxasaren ouHas popMma 3aouyHas popma
o0y4yeHHs o0y4yeHHs
KonnuecTBo 3a4eTHbIX eAMHUIL (KPEAUTOB) 3,5
I'og mogroToBKU 2
CemecTtp 3
KoauuectBo yacos 126
- JIEKIIMOHHBIX 12
- MPAKTUIECKUX, CEMUHAPCKHUX
- 1a00paTOPHBIX 36
- CaMOCTOSITEIbHON pabOThI 78
B T.4. UHJAUBHIYAJIbLHOE 3a/IaHUE
HenenbHoE KOTHYECTBO YaCOB, 10,5
B T.4. AYJJUTOPHBIX 4

3. OIIMCAHME JUCHUIIJINHBI

Ienvto uzyuenusn oucuunaunvt «Mexanusmol ghepmeHmamueH020 KAMaiu3a» IBISCTCS
(dhopMUpOBaHHE y CTYICHTOB MPEICTABICHUN 0 MEXaHU3MaX IEHCTBUS (EPMEHTOB HA
MOJICKYJISIPHOM YPOBHE

Ocnosnvimu 3a0auamu u3y4eHus OUCYUNIUHDL AGIAIOMCA:

* HCCJICIOBAaHUE CTPOCHHS aKTHBHBIX IICHTPOB (DEPMEHTOB;

* PACCMOTPEHHE TUIIOB OPTAaHUYECKOTO KaTalu3a B aKTUBHOM IIEHTPE ()ePMEHTOB;

* YCTAHOBJICHUE MOJICKYJIIPHBIX OCHOB KaTATUTHYECKOTO JCHCTBHS (JEPMEHTOB U




JI0Ka3aTeJIbCTBO MEXAHU3MOB C IPUBIIEYEHUEM MOJEIIbHBIX CUCTEM;
* BBINIOJIHEHUE CPABHUTEIBHOIO aHAIN3a MEXaHU3MOB KaTAIUTUYECKOTO IEHCTBUS
(hepMEHTOB U OPTAaHUYECKUX KATaTU3aTOPOB.

Tpebosanun k pe3yromamam oceoenus oucyunaunel. llponecc U3ydeHUs] NUCHUILITUHBI
«MexaHu3Mbl (EPMEHTATUBHOTO KaTajlu3a» HampaBlieH Ha (QOpPMHUpPOBAaHHE DIIEMEHTOB
caenyromux komrereHud B cooTrBeTcTBUM ¢ PI'OC BO P® nmo HampaBiieHHIO NMOATOTOBKHU
04.04.01 Xumust ¥ OCHOBHOH 00pa3zoBaTeIbHON MPOTrPaMMBI BBICIIETO MPOGECCHOHATHLHOTO
obOpazoBanus HanpasiaeHUs ToaAroToBku 04.04.01 Xumust:

a) O01eKy/JbTYpHbIe KOMIIETEHIMH:
— CIOCOOHOCTh HCIIOJB30BaTh OCHOBBI GMIOCOPCKUX 3HAHMNU id  (HOPMHUPOBAHUS
MupoBo33pendeckoii nozuimu (OK-1);

0) O6menpodeccuoHaIbLHbIE KOMIIETEHIIHN:

—  CcHocOOHOCTh  WCHOJB30BAaTh  IOJIYYCHHBIE  3HAHUS  TEOPETUYECKUX  OCHOB
(byHIaMEHTAIIBHBIX PA3/eJIOB XUMHUH NIPU PEIICHNH npodeccuoHanbHbix 3aaau (OI1K-1);

— BIAQJCHHME HaBbIKaMM IIPOBEJIEHUS XUMHYECKOIO 3KCIEPUMEHTa, OCHOBHBIMH
CUHTETHUYECKUMU U aHAJUTUYECKMMHM METOJAaMU IIOJIyYE€HUS U MCCIEAOBAHUA XUMHYECKHX
BertectB u peakmuii (OTIK-2);

— CIOCOOHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHO-HAyUYHBIX JUCLMIUIUH B
npodeccronanbHoi aestensHoctu (OITK-3);

— CHOCOOHOCTh pemarh CTaHAapPTHBIE 3aJa4d  NPO(EeCCHOHAIBHOW NEATENFHOCTH C
UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH C Y4eTOM
OCHOBHBIX TpeOoBaHuil nHpopmarronHoi oe3onacuoctu (OI1K-4);

— CIIOCOOHOCTh K IOUCKY M TEpBHYHOM 00paboTKe HayyHOW M Hay4YHO-TEXHHUYECKOU
undopmarmu (OITK-5);

— 3HAaHHE HOPM TEXHMKH O€30MacHOCTH M YMEHME peain30BaTh UX B JIAOOPAaTOPHBIX U
TexHosornuyeckux ycmopusx (OITK-6).

B) [IpodeccnonanbHbIe KOMIIETCHIIUH

— 6 HAYYHO-UCCTIE008AMENLCKOU 0esimeIbHOCU

— CMOCOOHOCTH BBIMOHATH CTAHAAPTHBIC ONepaliy 1o mpeaiaraeMbiM metoankam (T1K-1);

— BIIaJieHHMe 0a30BbIMH HaBbIKAMHM HCIIOJIb30BaHUS COBPEMEHHOW ammapaTypbl Mpu
NpOBe/IeHUU Hay4dHbIX uccnenoBannii (ITK-2);

— BIIAJICHUE CUCTEMO (yHIaMEeHTaIbHBIX XUMHUUeckux moHstuit (I1K-3);

— CIOCOOHOCTh NMPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHUS XUMUYECKOW HAYKH MTPU aHAIN3E MOTy4eHHBIX pe3ynbTaroB (I1K-4);

— CIIOCOOHOCTBh MOJNydYaTh M 00pabaThIBaTh pPe3yNbTaThl HAYYHBIX SKCIEPUMEHTOB C
MOMOIIBIO COBPEMEHHBIX KOMIbIOTepHBIX TexHoorui (I[TK-5);

— BJIAJICHUE HABBIKAMU NPEACTABICHUS MOJIYYEHHBIX PE3YJIbTATOB B BUJE KPATKUX OTYETOB
u npe3enranuii ([IK-6);

— BJIQJICHUE METOJIaMH 0€30MacHOr0 O0paIIeHUs] C XUMUUYECKUMH MaTepHallaMH C y4eTOM UX
¢dusnueckux u xummudeckux corcts (I1K-7);

8 NPOU3BOOCHBEHHO-MEXHOJIO2UYECKOT 0esMEeNbHOCIU.

— CHOCOOHOCTh HCHOJb30BATh OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKOW HAyKH U
(GbyHIaMeHTaJIbHbIE XUMUYECKUE MOHITHS MPU PEIIEHUH KOHKPETHBIX MPOU3BOACTBEHHBIX 3aJau
(IIK-8);

8 OP2aHU3AYUOHHO-YRPABIIEHYECKOU 0esiMeNbHOCIU:

— BJaJeHHMEe HaBbIKAMH IUIAHUPOBAaHMS M  OpraHU3aluu paboThl  CTPYKTYPHOTO
nojpaszaenenus (ITK-11);



B pezynvmame uzyuenus yueonoi Oucyuniunbl cmyoeHm OO0aAHCeH

3HamMb: TIPUHITATIBI TSHCTBUS (EPMEHTOB U OPraHUYECKHX KaTaJIM3aTOPOB; MOJICKYJISIPHOE
CTPOCHHE OCHOBHBIX KJIaCCOB (PEPMEHTOB M MX aKTHBHBIX I[CHTPOB; MyTH YCTAHOBJICHUS CTPOCHUS
AKTUBHBIX IIEHTPOB ()EPMEHTOB; MPHUHIUIIBI CO3JaHUS WHTHOMTOPOB W Mojeiei (hepMEHTOB,
MEXaHU3Mbl (PEPMEHTATUBHBIX PEAKIUH, BIMSHUC Pa3IMYHBbIX (AKTOPOB HA (EPMEHTATUBHYIO
AKTUBHOCTh M CIIOCOOBI €€ pery/silud; METOAbl paboThl ¢ (GepMEHTaMH B J1a0OpaTOPHBIX
YCIIOBHSIX.

yMmemp: ONPECIIATh CTPATEIHIO YCTAHOBIICHUS CTPYKTYpPhl aKTHBHOTO IIEHTpa (epMEeHTa;
yCTaHABJIMBATh THUI KaTain3a (DYHKIMOHAIBHBIMU IPYIIIAMH aMHHOKHUCIOT B aKTHBHOM IIEHTPE
dbepMeHTa; mpeanonaraTh BO3MOXKHBIM MEXaHU3M JCHCTBUS ()EPMEHTA, ONMHPAsCh Ha 3HAHUS O
CTPOCHHH €r0 aKTHMBHOTO IICHTPA; CO3/aBaTh XMMUYECCKHE aHAIOTH (EPMEHTHBIX CHUCTEM, OoJiee
MPOCTBIC IO CTPYKTYPE; OCYIICCTBIATh IMOWUCK HHGOpPMANKMKM B HAYYHOM M CIPABOYHOU
JUTEepaType; TMPOBOAUTH Ja0OpATOPHBIC KHHETHYCCKHE HCCIAeA0BaHHUS (EPMEHTATUBHBIX
IIPOLIECCOB.

é1a0emsb: OCHOBHBIMH ITpHeMaMu paboThI B 1aboparopun (hepMEHTATUBHOTO KaTalu3a.

4. COJEPKAHME JTMCUMILITAHBI 1 ®OPMbI OPT AHU3AIIMY YYEBHOT O
MPOLIECCA

HopsiakoBbIi

Kparkoe conepxkanue TeMbl
HOMeEp U TeMa

ConepxareabHblii  Moayab 1.  Opranuueckuii  KaTayius.

Mexanu3ambl  JecTBUS  (EPMEHTOB-TIPOCTBIX  OEIKOB: CepHUH-

T'MCTUAMHOBBIC M IUCTEUH-TUCTHIMHOBBIE (DEPMEHTHI.
Tema 1. Brenenne BBenenue B MexaHuU3MBI  ()EPMEHTATHUBHBIX  IPOIIECCOB.
B MexaHu3Mbl | OnpezeneHue, 1eiab, 00BbEKTH, 33auu, CIEKTp MpobdjIeM U COBpEMEHHOe
(epMEeHTaTUBHOTO | COCTOSIHUE AWCHUIUIMHBL. ~ DepMeHTH:  Kiaccu(ukamus, CTPOCHHE,
KaTajiusa. cBoiicTBa. MeXxaHU3M peakluu, Kiaccu(uKalus OpraHMYECKUX peaklui,
MexaHu3MBbI MEPEeXOHOE COCTOSHHUE, TPOMEXKYTOUHBIH TPOMYKT, HYKIeopHUIbHOE
OMOOpPraHMYECKUX | 3aMELeHHE Y sp3-rH6sz[H303aH0ro aToma yriepoja (Sn1- u Sn2-
PeaKIIHid. Tumel | MeXaHU3MBI), HYKJICOPHIFHOE 3aMEIIeHNe y Sp -THOPUIM30BAHOTO aTromMa
OpPraHUYecKoro yriepoja (CHHXPOHHBIN MEXaHU3M; CTaIUIHBIHI MEXaHH3M,
KaTaJn3a U MOJIENIN | TETPadpUIECKU MPOMEXKYTOUHBIH MPoayKT). Kartanutudeckne peakuuu.
(bepMeHTOB. KucnoTHslii kaTanu3, OCHOBHBIM KaTalu3, HYKJICOQWIBHBIA KaTalus,

OM(pYHKIMOHAIBHBINA U BHYTPUMOJIEKYJISIPHBIN KaTalus3.
OcoOenHocT (PepMEHTOB Kak KaTalu3aTOPOB, AKTHBHBIA ILIEHTP
dbepmenTa, 1ens nepepacnpenenenust snekTpoHoB (III1D), «mpoTtonHOE

pene.
Tema 2. CeprH-TUCTUAVHOBBIE TUAPOJA3bl. XHWMOTPHUIICHH, TPHIICHH, 3JacTasa.
Mexanuzm OOmiast XxapakTepUCTHKA, CTPYKTYpa aKTUBHOTO LIEHTPA, UACHTU(DUKAIUSA
)IGfICTBI/IfI CCPUH- AMHWHOKHCJIOTHBIX OCTATKOB, HAXOAAIIUXCA B aKTUBHOM LICHTPE @epMeHTa
TUCTHINHOBBIX U 00eCHeuMBaIOMIUX peATH3alMI0 KaTATUTHYECKOro akTa. MexaHu3Mm
ruapoJias. )ICfICTBI/IS[ XUMOTpPUIICHA, TPHUIICMHA, 3JIaCTa3bl, MOJCJIbHBIC CHUCTEMBI.
Mexanuzm XomuHacTepasbl. OOmIas XapakTepUCTHKA, CTPYKTypa aKTUBHOTO IIEHTpA.
necTBUsS JlokazaTenbcTBa  CTPOEHUS ~ AKTUBHOTO  IIEHTpa  XOJMHACTEpasbl.
TUCTH]INH- WHruburopsl  XOJMHAICTEpa3, JBYCTaJAWNWHBIA  MEXaHU3M  JIeHCTBUA
LUCTENHOBBIX XoJuHAcTepa3. MHrubupoBanue M peakTUBALUS aAlETHIXOJIUHACTEPA3bl.
(dbepMeHTOB. I'mctunuu-tcrenHoBele  ¢pepmenTsl. Kunassl. OOmas XxapakTepUCTHKa,

CTpOeHHE, CHeUuPUIHOCTh, CTPYKTypa aKTHBHOTO IICHTpA M MEXaHU3M
KaTaJINTUYECKOTO ACHCTBUSI T€KCOKUHA3bI, MTIOKOKMHA3bI, KpeaTUHKUHA3HI,
MUPYBATKUHA3BI, TJIMIEPOJIKMHA3BI. JIByCTamuiHBIA W OAHOCTAAUNHBIN




MEXaHM3M JeWcTBHUsA. JloKazaTenbCTBA MEXaHM3Ma METOJOM MEUYECHBIX
aTOMOB. I'muko3umassl. OoOmas XapaKTEPUCTHUKA, CTpPOCHHUE,
cnenupUIHOCTh ACHCTBUSA, CTPYKTypa aKTUBHOTO IIEHTpA M MEXaHH3M
KaranuTudeckoro aeiictBus. [lanamn u ¢unma. OOmas xapakTepuCTUKA,
CTpOCHHE, CNeU(PUIHOCTh, CTPYKTypa AaKTHMBHOTO ILIEHTPA U MEXAHH3M
KaTaJIMTUYECKOTO JICUCTBHUS.

ConepxareJbHbIH MOAYJb 2 MexaHu3M JCUCTBUS (EPMEHTOB -
MIPOCTHIX OCJIKOB: TUTHCTUINHOBBIC (DEPMEHTHI, (PEPMEHTHI, COACPKAIINE B
aKTUBHOM IIEHTpE JBE KapOOKCHIIbHBIE TpYMIbl. MexaHu3M JeicTBUS
(hepMEHTOB- CIIOKHBIX OCJIKOB.

Tema 1.
JuructuinHOBBIE
(hepMeHTHI

JuructuaunoBeie depmeHTsl. dymapaza. CTpykTypa aKTUBHOTO
[EHTpa U MEXAaHU3M KaTaJIUTUYECKOTO NEHCTBHUS; CTEPEOCTICHU(PUIHOCTS.
MexaHu3M KaTaJIUTHYECKOTo AeicTBUS eHoasbl. O01as XxapakTeprucTHKa,
CTpOEHHUE, CNEeHU(PUIHOCTh, CTPYKTypa AaKTUBHOTO LIEHTPAa M MEXaHU3M
KaTaJuTH4eckoro neiicteus. Pubonykiieaza. OOmas xapaKTepHCTHKA,
CTpoeHHuEe, CIeu(PUIHOCTh, MEXaHU3MBI U OCOOCHHOCTH HYKJICO(DUIBHOTO
3aMeIIeHUs] y TeTPaKoOpAWHAMOHHOrO atoma (ocdopa. Ilonstue o
ncepnoBpanieHud.  CTpyKTypa  akTHUBHOIO  LEHTpa M MEXaHU3M
KaTaJUTHYECKOro AeHCTBUS pUOOHYKIIea3bl, MOJICIIbHBIE CUCTEMBI.

Tema 2.Mexanusm
IEUCTBUSA
(bepMeHTOB,
coJiepKaIiux B
aKTUBHOM IICHTpE
ZIBE

[lencun. OOmas XapakTepUCTUKA, IMYTH aKTUBALUH, CTPOEHUE,

CHGL[PI(I)I/I‘IHOCTB, CTPYKTYpa AKTUBHOI'O OCHTpa u MCXaHHU3M
KaTaJIuTH4YCCKOIo I[CﬁCTBHE[, MOJACIBHBIC CHCTCMBI. I[OKaSaTeJIBCTBa
MCXaHH3Ma. JInzomum. O6H_Ia$I XapaKTCpHUCTHKA, CTPOCHHUC

a7cOpOLIMOHHOIO LIEHTpa, KaTAJIUTUYECKUI LEHTp, MyTH J10Ka3aTeabCTBa
CTPYKTYPbI aKTUBHOT'O LIEHTpA.

KapOOKCUITbHBIE
TPYIIIBL
Temarnueckuii nian
Coaep:xateJbHbIA MOIYJIb 1
KoanuecTBO 4acoB
Ounasi gopma 00yueHus1 3aouHas popma o0yuyeHust
B T.U. B T.U.
= w
Hazpanus ol o8 § o | o8 §
cojep/KaTeNbHBIX MOAYJIel | o S| 2|8 |2 ° S| 2|8 |2
E S| 9 a8 S8 s S S 3) S |5 =5 =
H TeEM o E|l 2| ol g|lSEg o S o} o |2 ElS &
o gl E| &R 2ol @ = o) E R ol
/@ 2 El sl s Eel A Z = s | el H e
O | BE| alg SIE = ) > Qg 8l s
= M| Ol A & = X o | 0 & B o
S| S| = < O Ie) =
Q| = s = o < s =
15} = 15} =
Tema 1.
Beeoenue ¢ mexanuzmot
thepmenmamuenozo
Kamanuza. Mexanuszmol 26 | 2 o4
Ouoopzanuyeckux peaxyui.
Tunot opzanuuecxkozo
Kamanusza u mooenu
pepmenmos.




Tema 2. Mexanusm
delicmeus cepun-
2UCMUOUHOBBIX 2UOPOJ1a3.

N 80 | 6 36 | 38
Mexanuszm oeiicmeus
2UCMUOUH-YUCM EUHOBBIX
pepmenmos.
Hmozo
no cooeporcamenbHoMy 106 | 8 36 | 62
Mmooy 1
Conep:xareJbHbIA MOIYJIb 2
KosmmuecTBo yacos
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyueHust
B T.4. B T.4.
Hazpanus ol o § § o | © 5:6 EE
cojep/KaTedbHBIX MOAYJIel | o Sl 2|32 |2 o S| 2|2 |3
= E|l 9l alg =5 = & = O S |5 85 =
H TeM O = o o|lg & = O = [} o 2 B [
Q g 5| &8lk. Q29 Q = ) H |l = 920
= 2 El el = 2 = s | delT e
O | E| &l SIS s ) E S |2 sl s
= X o |lo &A1 of = = o O 9 1 o
SlQe S = S | ¢ | o =
Q= s = o < = =
= S ) = = < as)
) = 1) ~
Tema 1/Jluzucmuounosnie 10 | 2 3
dhepmenmot.
Tema 2 Mexanusm
delicmeus hepmenmoe,
cooeprcauyux 6 AKMUGHOM 10 | 2 8
uenmpe 0ge KapooKcuibHbvle
2pynnul.
Hmozo
no cooepocamenbHoMy 20 | 4 16
MOOYJI0 2
Bcezo no oucyunnune 126 | 12 36| 78

5. METOAUYECKUE PEKOMEH/JAIIUUA JUIA ITPOBEJAEHU S JIEKIITMOHHBIX,
NPAKTUYECKHUX U IABOPATOPHBIX 3AHATUIA

TEMBI JEKIIMUOHHBIX 3AHATHUN

MNe Konuuecmeo
/i Haszeanue memoi HACOB
1 [Mexanu3Mbl OMOOPraHUYECKUX PEaKIUH. 2
2 |Oprannveckuii KaTanms3 2
3 |CepuH-TUCTHIMHOBBIC THIAPOIIA3EI 2
4 |'McTUaUH-IMCTENHOBBIE (DEPMEHTHI 2
5 |duructuanHOBBIC (DEPMEHTHI.. 2
6 |DepmenTsl, copeprkalme ABe KapOOKCHIIbHBIE TPYIIIBI B aKTUBHOM IIEHTPE 2.
BCEI'O 12




TEMBI IABOPATOPHBIX 3AHSTHM

Ne Konuuecmeo
i Ha3zeanue memoi YACOB
1 | Onpenenenue pK, ummuaaszosna u ero npou3BOJHBIX 6
2 |[lenouHoi ruaponu3 n-HuTpodpeHuaneraTa, 2.4-mMHATpOGEeHIIAIeTaTa 6
3 |[Tumponus n-HUTpoQeHUIaeTaTa, 2,4-nuautpodeHunanerara, 5
KaTaJIM3UPYEMbIH IMHIA30JI0M U €T0 MPOU3BOIHBIMU
4  [Cuoponus UH-HI/ITpO(beHI/IJIaI_IeTaTa, 2,4-nuautpodeHunarnerara, 18
KaTaJIn3UPYEMbII XUMOTPUIICUHOM
BCEI'O 36
6. METOAUYECKHUE PEKOMEHJALINU 11O OPTAHU3ALINA
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB.
OPIAHUM3AIIUSI CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Ne Konuuecmeo
w/n Haszeanue memut HACOB
1. |[MexaHu3mbl OMOOPraHUYECKUX PEAKLIUM. 10
2. |Twurmbl opraHnYecKoro KaTajan3a B OMOJOTHYECKUX CHCTEMax 10
3. |CepuH-THCTUANHOBBIE (PePMEHTHL. MOAETHHBIE CHCTEMBI. 28
4. [ucTtenH-TUCTUINHOBBIE (PEPMEHTHI 10
5. |duructuanHoBBIE (EPMEHTHI 10
6. |DepMeHTHI, cofiepKalie B aKTUBHOM IIeHTE 2 KapOOKCUIIbHBIE TPYIIIIbI 10
BCEI'O 78

7. AHANBU Y AJIBHAS PABOTA
OO0pa3ubl 3ajaHui 1s1 UHIUBUYalbHOU paOOThI
Cmpoenue u mexanuzm 0eticmeus 2eKCOKUHA3bl

. YKa)KuTe KJ1acc (I)epMeHTOB, K KOTOPpOMY OTHOCHUTCA I'€CKCOKHMHA34.
. CTpOCHI/Ie AKTUBHOTI'O ICHTPA N'CKCOKUHA3HLI.

A WP

. CiertnpuuHOCTH JIEHCTBUS T€KCO- U TIIIOKOKWHA3BI.
. Teopun, 00bsACHAOMNE CIEIUPUIHOCTH IeHCTBUSA(EpEMEHTA.

. JIByCTaaMitHBIM MEXaHNU3M JEUCTBUS T€KCOKUHA3HI.

. OgHocTaAuIHBIN MEXAaHU3M JEMCTBHS T€KCOKUHA3HI.

. Tunsel katanuza GyHKIIMOHAILHBIMU TPYIIIIaMy B aKTUBHOM IIEHTpE.
0. loxazaTenbcTBa UCTUHHOT'O MEXaHU3Ma JAEUCTBUS T€KCOKUHA3HI.

= O 00N O1

. Peakiuu, katanu3upyemMbpleTeKCOKMHA30M. YKa3aTh CyOCTpaT, HyKJIeO(huII.

. TeopHH, O6’[>${CH${IOI_I_[I/IC BBICOKYIO KAaTAJIMTHYCCKYIO dKTUBHOCTH 'CKCOKWHA3bI.




8.KOHTPOJILHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIAM

1. HykneodgunpHOE 3aMeleHre Y KapOOHMIILHOTO aToMa yIiiepoa.
2. Tunbl OpraHUyYCKOTO KaTajan3a
3. XUMOTpUIICHUH.

4. TpurncuH.

5. Dnacrasa.

6. XonuHACcTEpasa.

7. 'excoknnasza.

8. I'mroxokuHa3za.

9. Kpearunkunasa

10. ITupyBarkuHaza

11. I'nmuueponkunasza

12. B-TI'amakTo3ugasa.

13. [Nanaux ¥ GuuuH.

14. dymapasza.

15. Enomnasa.

16. Pubonyxkieasa.

17. llencun

18. JIuzouum.

9. OBPA3SELl MOAYJIBHOT'O KOHTPOJIA

roYy BIO «IOHELKWI HALIUOHAJIbHBIIA YHUBEPCUTET»
Xumuyeckuit pakynbTeT

Hanpasnenue noocomosxu: 04.04.01 Xumusa

Mazeucmepckas npoepamma: Xumus

Ilpoepamma noocomosxu: aKademuueckas Mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Mexanuszmol pepmenmamuenozo kamaiusa

MOAYJIbHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel

brok 1. Tecmogvle 3adanus
1. ®ochopoprannueckue COEAMHEHUs SBISIIOTCS HEOOpaTMMBIMU HHIHOMTOpaMu (hepMEHTOB,
KOTOpBIE CO/IEPKAaT B aKTUBHOM IIEHTPE aMUHOKHCIIOTY:

a) uuc;

0) cep;

B) ITUC, CEp;

T) THC;

JT) acl.
2. [IpeoOpazoBaHre XUMOTPUIICHHOT€HA HA XUMOTPHUIICHH MPOUCXOAUT BCIECTBUE

a) IEUCTBUS COJITHOM KHCIIOTHI;

0) OrpaHIYEHHOTO MPOTEOJIN3A;

B) JACHCTBUS JTUTIA3HI.
3. BeibepuTte npeanoxkeHus, KOTOpbIe BEPHO XapaKTePU3yIOT aKTUBHBIN IIEHTP (hepMeHTa :
a) 9TO YYacTOK, KOTOPBIM HEMOCPEICTBEHHO B3aMMOJIEUCTBYET C CYOCTpPaTOM W TPUHHMAET
y4acTHe B KaTallu3e;
0) B aKTUBHBIHN IICHTP BXOST TOJIEKO aMUHOKHUCIIOTHI C IMOJISIPHBIMI OOKOBBIMHU PaJIUKAJIaMHU;
B) B aKTUBHBIH IEHTP BXOJASAT TOJHKO aMUHOKHCIIOTHI C HETIOJSIPHBIME OOKOBBIMHU PaIUKaIaMHU;
') CyOCTpaT KOMIUIEMEHTAPEH aKTUBHOMY LIEHTPY;
1) B aKTUBHBIN LIEHTP BXOSAT MOJISIPHBIE U HEMOJSPHbIE aMUHOKHUCIIOTHI.




4. B rekcoknHaze AT® BbIONHAET QYyHKINU:
a) GochopUIUPYIOIIETO areHTa; B) OPHEHTHpPYIOIIETO (haKTopa.
0) NCTOUYHUKA YHEPTUH;
5. BzaumopeiictBue rioko3sl ¢ AT® ocyiecTBiIsieTcs M0 MEXaHU3MY:
a) HyKJIeo(hUIbHOE 3aMEIICHHE,
0) HyKJI€0(UITBLHOE TIPUCOSTNHEHNE
B) 3JIEKTPOPHUIBLHOE 3aMEICHHE;
T') 3JeKTPOPUIBLHOE MPUCOSTMHEHHE.
6. AKTHBHBII LIEHTP PEPMEHTOB — MIPOCTHIX OEITKOB 3TO:
a) ompejesieHHass KOMOWHAIUs OCTaTKOB aMHUHOKHCIIOT, PSAJIOM pa3MEIleHHbIE B
aAMHHOKHUCIIOTHOMH MTOCIIeI0BaTEIbHOCTH;
0) onpeneneHHas KOMOMHAIMS OCTaTKOB aMHUHOKHCIIOT, KOTOpbIE pa3MELIeHbl Ha CTPOTO
COOTBETCTBYIOIINX YYacTKaX MEPBUYHON CTPYKTYPHI;
B) HaJIM4Ke KOPaKTOPOB.
7.XVIMOTPHIICHH Pa3pbIBACT NENTUAHBIC CBS3U:
a) oOkbIe;
0) oOpa3oBaHHBIC ape U U3,
B) 00pa30BaHHbBIC APOMATHUECKUMU AMUHOKHUCIIOTAMH;
r) oOpa3zoBaHHBIC THIPO(GOOHBIMU AMHUHOKCHIIOTAMH.
8. YKaxuTe aMUHOKHUCIIOTHI, R-TpyIIbl KOTOPBIX BXOAST B aKTUBHBIN [IEHTP XUMOTPHUIICHHA
9. Jlnst peakiuy 00pa30BaHUs AIIMIXUMOTPHIICHHA YCTAHOBUTE COOTBETCTBHE:

1) anextpodu; a) -C(0)-;

2) nykneohur; 6) Hy0O;

3) akuenTop alIbHON IPyNIbl; B) OH - rpynna cep;
4) KaTaIM3aTop. ') UMHJIa30J1 2UC.

10. Z[J'ISI CTaAuU ONCANNIIMPOBAHUA XUMOTPHUIICMHA YCTAHOBUTC COOTBECTCTBHUC!

1) cybcrpar; a) alMJIXUMOTPHIICHH;
2) Hykaeopu, 6) H,O;
3) MPOAYKTHI. B) RCOOH + xumotpurncus.

11. Peakuusi, KOTOpyro KaTalnu3upyeT pymapasa, OCyLIECTBISAETCS IO MEXaHU3MY:
a) 2NeKTpOoUIBLHOE MPUCOETNHEHNUE;
0) 2neKTpoPHIBHOE 3aMEIlIEHUE;
B) HYKJICOHIIbHOE MPUCOEIUHEHUE;
I') HyKJIeo(huIbHOE 3aMelIeHHUE.

12. Cuctemoii, MOAECIUPYIOIEH MEXaHU3M JIEUCTBHS (hymMapasbl, SBISICTCS PEAKITUS:
a) TUpaTalys STHIICHA; B) JIETMIPUPOBAHUE STHIICHA.
0) ruIpupOBaHUE ITUJICHA;

13. depMeHTHI-CII0KHBIE O€IKN KaTaTU3UPYIOT CIEAYIONINE TUITbl PEAKIIHA:
a) IepeHoC TPYII U aTOMOB,;
0) OKUCIIUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH;
B) TUJIPOJIN3;
I) J1eKapOOKCUIMPOBAHUE;
1) KapOOKCHIIMPOBAHHE.
14. Jlns peakmyy B3auMoIeiCTBHsI T1I0K03bI ¢ AT® ycTaHOBHTE COOTBETCTBHUE:

1) 551eKTpOHIBLHBIN IIEHTD; a) arom kucyopozaa 6’-OH-rpynmnsl;
2) nHyksieoUIbHBIN IIEHTP; 6) atom ocdopa;
3) yxonsuias rpynna. B) A/1D;

r) atoM Bojopoaa 6’-OH-rpynmsr;

1) pocodar.




15. VYkaxuTe, KakoW SKCHEPUMEHTAJBbHBIN (aKT MOATBEPKIACT OMAHOCTAIMMHBIA MEXaHU3M
JNEUCTBUS T'€KCOKUHABEL:

a) BaJIbJICHOBCKOE 0OpalieHue;

0) coXpaHEeHHE 3HaKa BpaIICHUS;

B) oOpazoBanue hochodepmeHnTa.

bnok.2. Cmpoenue u mexanusm oelicmeus 2eKCOKUHA3bL
1. CtpoeHue akTUBHOTO IIEHTPA TEKCOKMHA3HI.
2. Peakuus, karanu3upyemasi TeKCOKMHA30M. YKa3aTh CyOCTpaT, HyKIeO(HIL.
3. JIBycTaauitHbIi MEXaHU3M JACHUCTBUS T€KCOKMHA3HI.
4. OgHocTaguHHBIA MEXaHU3M JIEHCTBUSA N'€KCOKHMHA3EI.
5. Jloka3aTenbCcTBa HCTUHHOT'O MEXaHU3Ma ACHCTBHS T€KCOKHUHA3I.

YTBepxkaeHO Ha 3acefaHuu Kadeapbl OMOXMMHUM U OPTaHMYECKOW XMMHUH, MPOTOKOJ Ne oT
(13 2 20 r

3aB. kadenpoii
IIpenonaBarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0 KOHTPOJISA

Howmep 3amanus | KonmuecTBo 6ayios
biok 1
3amanus 1-15 | 15 (mo 1 6amty 3a TecT)
biok 2
3anmanus 1-5 10 (mo 2 6ainna 3a Bompoc)
Bcero 25

10. TEOPETHUYECKHUE BOITPOCHI K DK3AMEHY

1. MexaHu3M peakuuil HYKJICO(QHUIBHOTO 3aMEIleHUs Yy sp3-rn6pHI[H3OBaHH0ro aToMa
yraepoaa (Sny1- u Sy2-MeXaHU3MBI).

2. HykneouiabHOE 3aMelIeHne y spz-rH6sz[H30BaHHoro aToMma yriaepojia (CHHXPOHHBIH,
CTaJAVNHBIN MEXaHU3M.

3. Kucnotssiii katanus. [Ipumepsr.

4.0OcHoBHBIH KaTanu3. [IpumMepsr.

5. Hykneo¢unbHblii katanus. [Ipumepsr.

6. budyHK1MOHAIBHBIN KaTalu3.

7. BHYTpUMOJIEKYJISIPHBII KaTajau3 1o 0O0IEOCHOBHOMY THITY.

8. BHyTpuMONeKyISIpHbIN KaTanu3 Mo HyKJIeo(QUIbHOMY THILY.

9. OcobenHoctu (hepMEHTOB Kak KaTaau3aTOpPOB, AKTUBHBIA LEHTp (epmeHTa, Iemnb
IepepacpeeeHus JEKTPOHOB, «IIPOTOHHOE PEIIE».

5. MexaHu3Mm JecTBUsL XUMOTPUIICHHA.

6 MozenbHble CHCTEMBI, UMUTHUPYIOIINE aKTUBHBIN LIEHTP XUMOTPUIICHHA

7. Tpuncus.

8. Dnacrasa.

9. XonuHacTepasa, MEXAHU3M JeNCTBUS, peaKkTUBaTOPbI MHTUOMPOBAHHON
dhochopopraHMIeCKUMU COSTMHCHUSIMH alleTUIIXOJTMHACTEPA3HI.

10. Kunasel (oOmias xapakTepucTUKa, CTPOCHUE, CIEeUU(UIHOCTD, CTPYKTYpa aKTUBHOTO
LIEHTPA U MEXAaHNU3M KaTAIUTUIECKOTO JCUCTBHS.

11. I'ekcoknHasza.

12. I'nrokoknHa3za.



13. KpearunkuHaza

14. IlupyBaTkrHa3a

15. I'muneposikuHaza

16. I'muko3upgasbl, oOmIas XapakTEpPUCTHUKA, CTPOEHHUE, CHeuu(UYHOCTh, CTPYKTypa
AKTUBHOTO IICHTPA M MEXaHU3M KaTATUTUYECKOTO JICHCTBUSI.

17. B-T'anakro3unasa.

18. Tlamamn w ¢GUIUH, CTPYKTypa aKTHBHOTO IIEHTPA, MEXaHU3M KAaTaTUTHYECKOTO
NEHCTBHS, CUCTEMBI, MOJICTUPYIOIINE AKTUBHBIHN IIEHTpP MarauHa.

19. ®dymapaza, CTpyKTypa aKTUBHOTO LIEHTPAa M MEXaHU3M KAaTAJIMTUYECKOTO JIEUCTBUS;
crepeocnenuPuIHOCTh pyMapasbl.

20. MexaHu3M KaTaTUTHUYECKOTO IEUCTBUS €HOJIA3BI.

21. MexaHu3Mbl u 0COOCHHOCTH HYKJICO(PHIBHOTO 3aMeICHHS y
YEeTHIPEXKOOpAMHAIIMOHHOTO atoma (ocdopa.

22. Pubonykiieasza, CTpOeHHE, CTPYKTypa aKTUBHOTO LIEHTPA, MEXaHU3M KaTaIUTHYECKOTO
NCHCTBYS, MOJCIBHBIC CHCTEMBI.

23. Ilenicun, CtpoeHue u akTuBalys pepMeHTa, CTPYKTypa aKTUBHOTO IIEHTPa, MEXaHU3M
JCHCTBYS, MOJCIBHBIC CHCTEMBI.

24. JIuzonum.

Oobpa3sey IK3aMeHAUUOHHO20 Ouema

TrOY BIIO (JIOHEIKUA HAIIMOHAJIbHbIIA YHUBEPCUTET»
XuMU4ecKuil paKyabTeT

Hanpaenenue noocomosxu: 04.01.01 Xumus

Maeucmepckas npocpamma: Xumus

IIpoepamma nodeomosxu: aKademuueckas Mazucmpamypa

Cemecmp 3

Yuebnas oucyunnuna Mexanuzmol hepmenmamuenozo kamanuza
BUWJIET Nel

1. Kucnotsslii karanus. [Ipumepsl.
2. IlamavH m QUUIMH, CTPYKTypa aKTUBHOTO LIEHTPA, MEXaHU3M KaTaJIMTHYECKOro JelcTBus,
CUCTEMBI, MOJEIMPYIOINE aKTUBHBIN LIEHTP NallanHa.

Y TBepKIeHO Ha 3aceaHuU Kadeapbl OMOXUMHUH U OPraHUYeCKON XUMUH,
IPOTOKOJI Ne or“ ” 20 1.

3aB. kadenpoit

DK3ameHaTop

Kpumepuu OUCHUBAHUA IK3AMeEHAa

Howmep 3apanus KonunuecTo 6amios
3amanue 1 50
3amanue 2 50

Bcero 100 GamtoB




11. OBPA3EILl TECTOBOI'O 3AJJAHUA

Cmpykmypa XuMompuncu1a

1. XMOTPHUTICH OTHOCHUTCS K KJIACCY:
a) OKCUJOpPENYKTa3; B) TUIpOJIa3;
0) Tpancdepas; ') U30Mepas.

2. XMMOTPUIICHH THIIPOJIA3YET NENTHHBIC CBSI3U:
a) JoOkbIe;
0) 0Opa3oBaHHBIC ape U U3,
B) 00pa30BaHHbIE APOMATUUECKUMU aMUHOKHUCIIOTAMU;
') 00pa3oBaHHbIE THAPOPOOHBIMH AMUHOKHUCIOTAMH.

3. XMMOTPHUIICHHOTEH TPEBPAIIACTCS B TPUIICUH B pe3yJIbTaTe:
a) OrPaHUYEHHOTO MTPOTEOJIU3A; 0) neCTBYSI HHTUOUTOPOB.

4. VYKaXUTE aMUHOKHMCIIOTBI, R-TpyIIIbl KOTOPHIX BXOAST B aKTHBHBIN IEHTP XUMOTPHUIICHHA!
a) yuc, B) acn,
0) cep; T) euc.

Mexanuszm 06pa306aHuﬂ ayuixumompuncurna

1. st peakiiuu oOpa30BaHUs AlMIIXUMOTPUIICHHA YCTAHOBUTE COOTBETCTBUE:!

1) anexkTpoUIbHBIN LIEHTD; a) -C(0)-;

2) nykaeopur, 0) H,O;

3) akuenTop anuIbHON rPYMIIb; B) OH - rpynna cep;
4) katanu3aTop. ') UMUA30J1 2UcC.

2. YKaxuTe CUCTEMY MepeHoca 3apsijia B aKTUBHOM IIEHTPE XUMOTPUIICHHA Ha CTAHH
B3aMMO/ICICTBUS C cyOCcTpaToM:

a) O - HIm - H"~00C 8) O - H-"00C
6) OH - Im™ HOOC r) Im™~00C

3. B akTuBHOM 1ieHTpe xuMotpurncuna JJPd oGpazyeT nmpoyHble CBA3H C:
a) OH - rpynmoii cep; B) KapOOKCUIIbHOU IpyNIou acn.

0) UMHTa30JI0M 2UC,

4. Ha cTagnun O6pa3OBaHI/I5{ AIMUIIXUMOTPUIICUHA UMHUAA30JI ABJIACTCA

KaTaJIM3aTOPOM:
a) OCHOBHBIM; B) JIEKTPOPHUIBHBIM;
0) KUCIIOTHBIM; T') HyKJI€O(UIbHBIM.

Mexanusm deayunupo8aHuAAYUIXUMOMPUNCUHA
1. JIns craguu AealdiaInpoBaHUs XUMOTPUIICHHA YCTAHOBUTE COOTBETCTBUE:
1) cybeTpar; a) alMIXUMOTPHUIICUH;

2) nykneopur; 6) H,0;
3) IPOAYKTHI. B) RCOOH + xuMOTpuICHH.



2. Yxaxute ctpoerue TIIII Ha cTaauu AeaniuiinpoBaHusi XUMOTPUIICHHA!

cep cep cep
} } b
| :
R—C—X R—?—X R—C—X
Il
J)H H—O—H o)

a) 6) B)

3. ns xaranuzatopa 2-(heHIIMMHUIa30] YCTAHOBUTE COOTBETCTBHUE:!

pH Tun katanuza
1) 7, a) KUCIIOTHBIN;
2)<T, 0) OCHOBHBIIA;
3)>17. B) HYKJICO(DHIbHBIMH.

OKcnepumenmanbHvle 00KA3AMeNbCMEd MEXaHusMa
oelicmaus XuMompuncuua

1. BBI6epI/ITe CUCTCMY, JIiydlu€ BCCro MOIACIUPYIOLIYIHO CTPOCHUC AKTUBHOI'O ILICHTPaA

XI/IMOTpI/IHCI/IHaI
% N COOH

OH OH

Im

a) 6) B)
2. Hayimuue BOAOPOTHOTO KHHETHYECKOTO M30TOMHOTO 3¢ (deKTa CBUACTEIBCTBYET O
MeXaHU3Me KaTaji3a MMUIa3010M B XUMOTPUIICHHE TI0 THUITY:
a) KUCJIOTHOTO KaTallu3a; B) HYKJICO(UIBLHOTO KaTaau3a.
0) OCHOBHOTO KaTaju3a,

3. Vkaxute GakTopbl, MOITBEPKAAIONINE MEXaHU3M JICHCTBHS XUMOTPUTICHHA!
a) DD spnseTcss HHTUOUTOPOM XUMOTPUIICHHA;
0) TUAPOKCHIIbHAS TPYIINA cep B XUMOTPUIICUHE AIMIIUPYETCS B 10° OwICcTpee, YeM B
CBOOOHOM cep;,
B) PEHTI'€HOCTPYKTYPHBII aHaIN3 MOITBEPKIAET HATTMYNE BOJAOPOTHON CBA3H MEXKIY cep
U 2uc B aKTUBHOM LIEHTPE XUMOTPUIICHHA;
') Ha CTaJIUU JCALUIUPOBAHUS cllabasi YyBCTBUTEIBHOCTh K YXOAIIEH rpymnime.

Cmpykmypa u mexanuzm oeticmeus ayemuixoaiuHecmepassl

1. AueTunxoauHAICTEpa3a KaTaaIu3upyeT:
a) TUAPOIIN3 alleTUIIXOJINHA;
0) CUHTE3 alleTUIIXOJINHA,
B) pEaKIMI0 B3aUMOJCHCTBUS YKCYCHOM KHCIOTHI C XOJIUHOM;
I') TUAPONU3 n-HUTpO(eHnIamerara.



2. Peakiusi, kaTaiu3upyemas alleTUIXO0JIMHACTEPa30i, OCYIECTBIISICTCS 110 MEXaHU3MY:
a) HyKJIeO(DUJIbHOE 3aMEIICHUE Y SpZ-FI/I6pI/I,I[I/130BaHHOFO C-aroma;
6) HyKICOopHIbHOE 3aMeIICHHE Y SP°-ruOpuan3oBanHoro C-aroMa;
B) HYKJICOPUIBHOE MPUCOCANHEHUE;
T') JIEKTPOPUIBHOE 3aMEIlICHHE.

3. YKaXuTe aMHMHOKHUCIIOTHI, OOKOBBIE IPYIIIBI KOTOPHIX BXOJIST B COCTAB aKTUBHOTO
[EHTpa AlETHIIXOJIMHICTEPA3HI:
a) cep; 0) euc; B) acn; ) mup.

4. AxuenTopoM alMIbHOM YacTu cyOcTpara B alleTHIIXOJIMHICTEPA3e SIBISCTCS:
a) IMHU1a30JT; B) OH-rpynmna cep;
6) OH-rpymnma Tup; r) TuapOodOOHBIE TPYIIIIHI.

5. VkaxuTe, Kakas CHCTEMa OTPaKaeT IEePEeHOC AaIWIBbHOH Tpymnmbel cyodcrpara Ha
ALETUIIXOJIMHACTEPA3y:

THUC
TUC THUC
o <P _(— o —< o /:( P
/ 1
..... —H
CHy—C ----- —H oo N. NH | CHy—C e O—H ---o- v N _NH-----0
T + % } + AR Chs—C -
OCH,CH,N(CHjz)3 OCH,CH,;N(CHz)3 OCH,CH,N(CHjs);
a) 6) B)
6. Ha craguu o0pa3oBaHMs allijI-XOJMHACTEPa3bl KMH1a30J1 POSIBIISIET CBOMCTBA
KaTaan3aropa:
a) OCHOBHOTO; B) KHCIIOTHOTO;
0) HyKJ1€0(UIBHOTO; ) OMyHKIIMOHATIBHOTO.

7. YKaxuTe CXeMy, OTPaKarollylo CHCTEMY MepeHoca 3apsiia B alleTUIIXOIMHACTepa3e Ha
CTaauK 00pa30BaHUs YKCYCHOM KHCIIOTBI:

0 0
I
THP— (= ----- H%? ----- C—CHs THP%O—H ----- C—CHj
+
H o RN H%Im—H 0-.... H%Im
a) cep 0) cep

12. KPUTEPUU OLNEHUBAHUA

Ilo kypcy mpeanonaraercst MpoBEACHUE ITPOMEKYTOUHOM aTTECTAllMM B BUIE MOAYJIBHOIO
KOHTPOJIsI, BBIOJIHEHNWE WHAMBUAYaJIbHON pabOTHI M 3ayeTa. 3adyeT CHAIOT CTYIEHTHI C LIEJbI0
MTOBBIIICHNS PEUTHHTA.



Pacnpeoenenue 6annos, Komopwvie Mo2ym noay4ums cmyoeHmvl

6 npouecce u3yuenusn Oucuunﬂuﬂbl

OpraHu3aliMOHHO CPC Bcero
y4eOHas pabora NunuBunyansHas | MonyneHbidd | MHOuBuayaibHas
CTyACHTa paborta KOHTpPOJIb TBOpUecKas pabota
Max 35 GamnoB max 40 6amioB max 25 max OaioB 100 6ammoB
OaytoB
Brinmonnenne u  |BoinonHenune MoynbHas
3aImuTa WHIAUBUAYAIBHBIX  [KOHTpOJIbHAS
J1a00paTOPHBIX pabOT|3aIaHU pabota
ILlIxana coomeemcmeusn 6an108 HAUUOHANLHOU WIKATlE
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM KaJie Onenka no
no mkaje | 100-6anabHoii (3x3ameH, Ju(PpepeHIMPOBAHHBIN 3a4eT) rocy1apcTBEeHHOM
ECTS KAaJe mKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 324TEHO
B 80-89 4 (xopor1io) 3a4TECHO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (YIOBIIETBOPUTEIIHHO) 3a4TECHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeyIOBJICTBOPHUTEIIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOI cllauu
0-34 2 (HEYIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM cTauM MPH YCIOBUHU
00s13aTeIbHOTO HAObOpa TOTIOJTHUTEIIbHBIX 0aJIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLLECCA.

JIeKIMOHHBIE 3aHATHUS NMPOBOAATCS B ayIUTOPUH, OCHAIEHHON MYJIbTUMEIUNHON TEXHUKON

1 ockoil. JlabopaTopHbie 3aHATHS MPOBOAITCS B yueOHOI maboparopun «CriennaabHble METOIbI
WCCIEOBaHUSI B OHOXMMHUMY», OCHAIIEHHOW CHEIUaIbHBIM O0OPYIOBAaHHEM, IPAKTHYCCKUE
3aHATUS - B KOMIBIOTEPHOM Kjacce, OOOpYIOBAaHHOM KOMIIBIOTEpAMH C JIMIICH3MOHHBIM
MpOrpaMMHBIM 00O€ecIieYeHueM, JOCTYIIOM K cetu IHTepHeT, CToIaMu, JOCKOM.

14. PEKOMEHIOBAHHASA JIMTEPATYPA

Kou-Bo Hannumne
Ne IK3eMILIAPOB | JJICKTPOHHOM
HaumeHoBaHue
n/n B On01MoTeKe BEpPCHHU B
JounHY IBC
Ocnognasa numepamypa
1. IlonoB A.®., Maneesa H.T., Kammranos HW.B.
MosnekynsipHble OCHOBBI JIeHCTBUS (pepMeHTOB. YueOHOe 10 +
mocodue Asl CTyJEeHTOB CIeNHaIbHOCTH «bHOXUMUsI». —
Honenk: TonHY, 2010. — 132 c.
2. [TonoB A.®., ManeeBa H.T., bapanosa O.B., Kanutanos
N.B. ®epmeHTHI: CTpPyKTypa, MEXaHWU3M JACHCTBUS, 15 +
MOJICJIbHBIE CHUCTEMBI: Yy4eOHO-MeTOAnYecKoe mocolue,
Honenxk: lonHY, 2012. — 66 c.




3. ITonos A.®., Maneesa H.T., bapanosa O.B. Ctpykrypa u
MEXaHU3M JIecTBHS (epMEeHTOB: Yy4eOHOe Tmocodue, 18 +
Jounenx: JouHY, 2009. — 91 c.

Jlonoanumensnasn numepamypa

4, IlomoB A.D., Maineesa H.T., Kamiranos I.B.,
bapanosa O.B. ®epmeHTH: CTpyKTypa, MEXaHi3M ii,
MOJENbHI CHUCTEMU. Hapuansauii [IOCIOHHUK.
Honeupk:lonHY, 2013.- 162 c¢. [IlonoB A.®.,
Maneesa H.T., Kanurtanos U.B., bapanosa O.B.
DepMEeHTBI: CTPYKTYpa, MEXaHU3M JICUCTBUS, MOJICIbHBIC
cucrembl: yueOHoe mocobue, Jowenk: HouHY, 2013.-
162 c.]

15. ”H®OPMALIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucrepcTBo oOpasoBanus u Hayku Jlonenkod HapoaHoit
Pecry6mnuku

http://resobrnadzor.ru/ — PecniyonukaHckas ciy:k0a 1Mo KOHTPOJIIO U Haa30py B chepe
00pa3oBaHUs U HAYKH

16. IPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopmniopatuBnas naunensust JJOHHY Ne 46484614)

2. Microsoft Office (kopriopatuBHas iunen3ust JOHHY Ne 46472919)

3. Microsoft Visual Studio (;muuensus nporpammel DreamSpark s BbICIIMX  yueOHBIX
3aBe/IeHUI)

4. Jluuensun GPL, Apache, BSD s cBOoOG0JHOrO mporpaMMHOro obecredeHusi:- AHTUBHPYC
Kacnepckoro;- Adobe Acrobat Reader;- xPDF.

Pabouast mporpamma paccMOTpeHa U NepeyTBEPKIeHa Ha 3aceianuu Kadeapbl OMOXUMHUU U
OpraHUYEeCKON XUMHUH 0€3 N3MEHEHHI Ha y4eOHBIN TO/I.

IIporokon Ne ot *“ ” 20 1.

3aB. kadenpoit



http://mondnr.ru/
http://resobrnadzor.ru/

