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[IporpaMma  cocraBjieHa — Ha  OCHOBaHHH desiepaibHOr0  TOCYIaPCTBEHHOIO
00pa30BaTEIbHOIO CTaHJapTa BBICIICTO obpazosanust (PI'OC BO) nHampapieHust MOATOTOBKH
04.04.01 Xumusi, YTBEPXKIECHHOIO NpUKa3oM MuHHCTEPCTBA obpazopanus W Hayku Poccuiickoi
®enepanuu Ne 655 ot 13 mronst 2017 1.

[Topsiaka opraHusanuyu y4eOHOro mpouecca B 00pa3oBaTeNIbHbIX OPraHU3alUsIX BBHICIICTO
npodeccHoHanbHOr0 06pazosanust JloHELKOH Haposnoii PecryOnuKu, yTBEPKASHHOTO MPHUKa30OM
Mumnucrepersa obpasosanust 1 Hayku JIHP Ne 1171 ot «10» mHos6pst 2017 r.;

y4eGHOro TUIaHa ¥ OCHOBHOM 00pa30BaTelbHON NPOTPAMMBI BBICIIETO poQeccnoHalIbHOr0
oOpa3oBaHUsl HAINpaBjICHUs MOANOTOBKH 04.04.01 Xumusi, pazpaboranneix B 'OV BIIO
«J]loHEeNKKUI HAITMOHAILHBIA YHUBEPCUTETY .

Pa3zpaboTuuk:
JloneHT Kapeapbl GU3NUECKON XUMUH,

K.X.H., JIOUEHT H.A. TypoBckuii

[IporpaMma yueGHON NMCHMIUIMHBI YTBEPXKJICHA Ha 3acClaHuH kadeapsl  HU3MIECKOH
XUMHH
TIporokon Ne 13 ot «28» mapra 2020 .

3apeayrommuil kadenpoi B.M. Muxanp4yk

[Iporpamma  y4eOHOM — AMCIMILIMHBI ono6peHa  yueOHO-METOJMUECKOH — KOMHCCHEH
XUMHYECKOTo (paKyJbTeTa
[Iporokon Ne 3 ot «15» anpenst 2020 1.

IIpescenaress yaeOHO-METOAMICCKOM
KOMHCCHH (PaKyIbTeTa Al H.B. fl610uxkoBa
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1.  OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLHECCE

Juctumuimaa  «DU3UKO-XUMHUST TPOIECCOB €  YYacTHEM AaKTHBHBIX ()OpPM KHCIOPOAa»
OTHOCHUTCS K BapuaTuBHOM uactu binoka 1 «Beibop By3a» (b1.B.O/[.3) ) yueOGHOro miaHa mo
HarnpaBieHuto noaroroBku 04.04.01 Xumwus (marucrepckas mnporpamma Xumws). Jucuurivna
peanuzyercss Ha XUMHUYECKOM dakynbrere Kadenpoir usmueckoid xumus. s m3ydeHus TaHHOU
y4eOHOU TUCIUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH, (DOPMHUPYEMBIEC MPEAIICCTBYIOIIHMHE
U COMNYTCTBYIOIIMMHU JUCUUIUIMHAMU: HEOpraHuYeckas, oOpraHuyeckas, (u3nueckas XUMHUSL.
JucuummmHa «DU3HKO-XUMHESI TIPOIIECCOB C yYacTHEM AaKTHUBHBIX (DOpPM KHCIOpPOJAa» SBISETCS
OCHOBOH MJi1 MPOXOXKICHHS HAyYHOW MPAKTUKU M BBINOJIHEHUS BBITYCKHOM pabOThI Marucrpa.
XUMHK, TIOCTIE W3YYCHHS JaHHON IUCIHMIUIMHBI, TOJDKEH 007aJaTh CIIOCOOHOCTSIMH U YMEHHUSIMHU
CaMOCTOSITENILHO JTOOBIBAaTh 3HAHUS M3 PA3JIMYHBIX MCTOUYHUKOB, CUCTEMATHU3HPOBATh MOTYYECHHYIO
CTpYKTypHYIO uH(popmanuo. DOpMUpOBAHHWE TaKOrO YMEHHUS MPOHMCXOIUT 3a CYET YJaCcTHS
oOyyarolmuxcsi B 3aHATHSAX, BBIOJIHEHUS KOHTPOJBHBIX 3aJaHUl U TECTOB, BBIMOJTHEHUS
mabopaTOpHBIX padOT, HATUCAHKS KYPCOBBIX M BBITYCKHBIX KBaIM(UKAIMOHHBIX paboT. Ilpu sTom
caMoCTOsITeNbHAsl padoTa CTYJIEHTOB UTPAET PELIAIONIYI0 POJIb B XOZ€E BCEro yueOHOro mnpoiecca.

2.  CTPYKTYPA JUCIUIIJINHBI

Xapakmepucmuka y4eoHoil OUuCYURIUHBL
Hanpasienue moaroToBku 04.04.01 Xumus
Marwucrepckast mporpamma Xumust
OO6pazoBatenbHas MporpaMMa aKaJieMHuecKasi MarucTparypa
Kpamduxarms MarucTp
KonnuecTBo copepkaTenbHbIX MOy 1
Hucrumimna 6a3v0130171 / BApuaTUBHOM YacTH BaApHATHBHAS HaCT
00pa30BaTeNnbHON MPOTrPaMMBbI
®opmbl koHTpotst (MK, sk3ameH, 3a4er) 1 MOAYIbHBIA KOHTPOJIb, 1 SK3aMeH
TMoxasaren ouHas popma 3aouyHas popma
00y4YeHHs o0y4eHus
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 2
I'on moaroToBKM 1
CemecTtp 1
KonunuecTBo yacos 72
- JIGKITMOHHBIX 12
- MPAKTUICCKUX, CEMHUHAPCKHUX -
- 1a00paTOPHBIX 12
- CaMOCTOSITEIbHON pabOThI 48
B T.4. UHAMBHUIYaJIbHOE 3a/IaHNE
HeznenpsHoE KOIMYECTBO YacoB, 6
B T.4. ayTUTOPHBIX 2

3. ONUCAHHUE JUCHHUIIJINHbI

Ileau u 3a1a4un

Lenv usyuenus oucuyunnunvt «DUBHKO-XMMHS TPOILIECCOB C YYacTHEM AaKTUBHBIX (HhopMm
KHCJIOPOJia» - (POPMHUPOBAHKE Y CTYACHTOB CHUCTEMBbl 3HAHMM O MEXaHU3ME peakIuii oO0pa3oBaHUs U
pacrazga akTUBHBIX ()OpPM KHCIOpOJa - NEPBUYHBIX MPOAYKTOB OKHCIICHHUS NHILEBBIX MPOJIYKTOB,
MEJUIIMHCKUX MPETapaToB, MPOIECCOB OKUCIICHHS, KOTOPHIE MPOTEKAIOT B )KMUBBIX OpraHU3Max.




3aoauu OucyunIUHBDL.

— MIOATOTOBUTh XUMHKA, KOTOPBIH, ONUpasCh Ha OCHOBHBIE KOHLENIMN aTOMHO-MOJIEKYJIIPHOU
ApPXUTEKTYPBhl U 3JIEKTPOHHOU CTPYKTYpPbI MOJEKYISIPHOTO M CYIPAMOJIEKYJISPHOTO YpOBHEH
OpraHu3alli BEIECTBa, OyJIET MCIOJIb30BaTh METOABI CTPYKTYPHOH XHMMHUHU (METOJBI
KBaHTOBO-XMMHUYECKOTO  MOJEKYJISIPHOTO MOJEIUPOBAHUS), KaK CpPEICTBO IOJYYCHHUS
CTPpYKTypHOU wuH(}OpMaIu, HEOOXOAUMOW COCTaBJSIOIIEH NPOTHO3a CTPYKTYpHl U
PEaKIMOHHON CIIOCOOHOCTH Pa3HOO0Pa3HBIX (OPM aKTUBHOTO KUCIOPOAA

- (dbopMHpOBaHKE MPAKTUYECKUX HABBIKOB M YMEHUN MPUMEHEHHS HAYYHBIX METO/OB, a TAKXKe
pa3paboTKu IpOrpaMMbl METOJIMKH MTPOBEICHUSI HAYYHOT'O UCCIIEIOBAHUSI.

- HCCIIEIOBAaHUE SMIUPUUECKUX U TEOPETHUUECKUX METO/IOB HAY4YHBIX HCCIIEIOBAaHUM, KOTOpBIE
MO>KHO HCIIOJIb30BaTh B MATUCTEPCKOM AUCCEPTALINH.

- BOCIIMTAHME HPABCTBEHHBIX KAuy€CTB, IPUBUTHUE ATUUECKUX HOPM B MPOILIECCE OCYIIECTBICHUS
HAy4YHOTO UCCIIeI0BaHUS.

- PackpbITh 3aKOHOMEPHOCTH MEXaHU3MOB 00pa30BaHMUS U pacIiaja aKTUBHBIX ()OPM KHCIOPOIa.
TpeGoBanusi K pe3yabTaTaM OCBOEHHS THCHUIIMHBI. [Iporiecc u3ydeHus IUCHUTUIMHBI

«DPU3NKO-XUMHSI ITPOIIECCOB C YIACTHEM aKTUBHBIX ()OPM KHCIIOPOa» HampasieH Ha (popMupoBaHue

AJIEMEHTOB clieAyromux komrnereHui B coorBercTBuu ¢ @I'OC BO P® HampaBieHus MoAroTOBKH

04.04.01 Xwumus ¥ OCHOBHOH O00pa3oBaTeIbHON NPOTrPaMMBI BBICHIETO MPO(HECCHOHATBHOTO

obOpazoBanus HanpasieHus oarotoBku 04.04.01 Xumus (Marucrepckas mporpaMMa; XUuMHs):
YHUGepcaibHbvle KOMNEemeHyuu:

—CIOCOOHOCTh OCYILECTBIATh KPUTHYECKHM aHamu3 MpOOJEeMHBIX CHUTYyalluii Ha OCHOBE

CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeictauii (YK-1);

— CIIOCOOHOCTB YIPABJIATH MPOSKTOM Ha BCEX ATalax ero )xu3HeHHoro 1ukia (YK-2);
— CIIOCOOHOCTh OPTaHU30BHIBATh U PYKOBOJIUTH pabOTON KOMaH/Ibl, BhIpabaThiBasi KOMaHIHYIO

CTpaTeruio st JoCTIKeHus nmocTaBieHHoi nemn (YK-3);

— CIIOCOOHOCTH NMPHUMEHATh COBPEMEHHbIE KOMMYHMKATHBHBIE TE€XHOJIOTHHM, B TOM 4YHCJIE Ha

MHOCTPAHHBIX S3bIKAX, /IS aKaJJIEMUYECKOTr0 U IpodeccruoHanbHoro B3anmoerctus (YK-4);

— CIIOCOOHOCTh AaHANIM3MPOBATh M YYWUTBHIBATH pPa3HOOOpa3ue KyJIbTyp B Ipoliecce

MEKKYIbTypHOTO B3aumoeicteus (YK-5);

— CIOCOOHOCTh ONpEeNsATh U PEeaJM30BBIBATH IMPHOPUTETHl COOCTBEHHOM NEATEIBHOCTH U
CIIOCOOBI ¢ COBEPIIICHCTBOBaHMS Ha OCHOBE camoolieHkH (YK-6).

oowenpogpeccuonanvnovie KOMnemenyuu:

— CMOCOOHOCTh BBIMOJIHATH KOMIUIEKCHBIE 3KCHEPUMEHTAIbHbIE M Pacue€THO-TEOPETUYECKUE
UCCIIeIOBaHMsI B M30paHHON 00JIACTH XMMHUU MM CMEXHBIX HayK C UCIHOJIb30BAHUEM COBPEMEHHBIX
nprubOpPOB, IPOrPaMMHOTO OOecieueHHs 1 0a3 TaHHBIX MpodeccruoHanbHoro HazHauenus (OITK-1);

—  CcHocoOHOCTh  aHANM3MpOBAaTh,  HMHTEPHOPETHUPOBaTh M 0000wIaTh  pe3yJbTaThl
AKCIEPUMEHTAJIbHBIX U PACYETHO-TEOPETUUYECKUX padOT B U30paHHON 00JIACTH XUMUU WIIM CMEXKHBIX
Hayk (OIIK-2);

— CHOCOOHOCTbh HCIIOJb30BaTh BBIYMCIUTENbHBIE METOAbl W AJaNTHPOBATh CYIIECTBYIOIIHE
porpaMMHBIE TIPOYKTHI JJIsl pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (OITK-3);

— CIHOCOOHOCTh TOTOBUTH NyOJNMKAIlMM, Y4YacTBOBAaTb B NPO(ECCHOHATBHBIX IUCKYCCHUSX,
NPEJCTaBIATh PE3yAbTaThl NPO(PECCHOHANBHOM NEATETbHOCTH B BHJE HAYYHBIX M Hay4HO-
nonyJsipHbIX goknanoB (OITK-4).

npogheccuonanvnvle KomMnemenyuu, COOTBETCTBYIOIIME BHIY (BUAaM) NpodeccCHOHATBHON
NesITeIbHOCTH, HAa KOTOPbIE OPUEHTUPOBaHA MPOrpaMMa MarucTpaTyphl:
HAYYHO-UCCIe008AMENbCKAS 0eSAMENbHOCIb!

—  CHOCOOHOCTBIO MPOBOJUTH HAay4YHbIE HCCIENOBAaHUS MO CHOPMYIUPOBAHHON TeMaTHKe,
CaMOCTOSITEJIbHO COCTaBJISATh IUJIAH HCCJIENOBAaHUS U TOJy4yaThb HOBBIE Hay4YHblE U TIPUKIIAJTHBIE
pesynbrarsl (I1K-1);

—  BIIQJICHUEM TEOpHEeH M HaBBIKAMU MPAKTHYECKON paboThl B n30panHoi obmactu xumun (I1K-
2);



— TOTOBHOCTBIO HCIOJB30BaTh COBPEMEHHYIO almaparypy TMpud MPOBEACHUM HayYHBIX
uccnenoanwmii (I1K-3);

—  CHOCOOHOCTBIO Y4YacCTBOBaTh B HAyYHBIX MJUCKYCCHUSAX U MPEICTaBISATh IOJyYCHHbIE B
UCCIIEIOBAaHUAX PpPe3y/lbTaThl B BHUJAE OTYETOB M HAyYHBIX MyOJIMKalui (CTEHIOBBIE JOKJIAJbI,
pedeparThl ¥ CTaThi B IEpUOIUYECKOM Hay4uHOU neyatn) (ITK-4);

OP2aHU3AYUOHHO-YNPABIEHYECKAsl 0esIMEeNIbHOCb.

—  BJIaJICHUEM HAaBBIKAMHU COCTABJICHHS IUTAHOB, NMPOTPAMM, IMPOCKTOB U JIPYTHX JUPEKTUBHBIX
nokymentoB (I1K-5);

—  CHOCOOHOCTBIO OINpEeAeNsATh M aHaJU3UPOBaTh MPOOJIEMBI, IUIAHUPOBATH CTPATETHIO HX
petieHust, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a pe3yibTar AesrenbHoctu (ITK-6);

HAY4YHO-Neoazo2uieckas 0esimeabHOCmb.

— BIAJCHHEM MeEToJaMu oTOopa Marepuana, NpernojaBaHUs M OCHOBAMU YIPABIICHUS

IIPOIIECCOM 00yUEHHS B 00pa30BaTeIbHBIX OpraHu3alusix Beiciiero oopaszosanus (ITK-7).

B pesyabrare nzyuenusi y4eOHOM JUCHUIINHBI CTY/I€HT J0JIKEH:
3HATh:

— 0COOEHHOCTH  JJEKTPOHHOTO  CTPOCHHS OCHOBHOTO ¥  BO30YXXJEHHOTO  COCTOSIHHSA
MOJIEKYJIIPHOT'O KHCIIOPOJIa;

— COBPEMEHHBIE METOJOJIOTHH AKTUBALIMHA MOJIEKYJISIPHOIO KUCIIOPOa;;

— COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTMH IPOTHO3UPOBAHUS CTPYKTYpPbl M PEAKIIMOHHOU
CTIIOCOOHOCTH MOJIEKYJISIPHOTO KHCIIOPOJIAa M €r0 aKTUBHBIX (OPM.
ymemsy':

— MOJTy4YaTh CTPYKTYPHYIO HH(OPMAIUIO COeTMHEHNI aKTUBHBIX (HOPM KUCIIOPO/a;

— ONPEJEINTh CTaTUYECKYI0 U JUHAMHUYECKYIO CTPYKTYPY MOJIEKYJIIPHOTO KHUCJIOPOJA M €ro
aKTHUBHBIX (hOpM,

— paccuuTaTh KBAaHTOBO-XUMHUYECKHE WHJIEKCHl PEAKTUBHOCTH COEAMHEHWN aKTUBHBIX (GopMm
KHCJIOPOJA;

— OIpeJIEJINTh PABHOBECHYIO CTPYKTYPY MEPOKCUIHBIX COETMHEHUI aKTUBHBIX (DOpPM KHCIOpO/a;

— MpoBeCTH KOH(GOPMAIIMOHHBIN aHAJIN3 COETUHEHUIN aKTUBHBIX (POPM KUCIIOPOAA;

— MOJIb3YSCh KOHIEMIUSIMU U KOJTMYECTBEHHBIMU TAaHHBIMU CTPYKTYPHOH XMMHU, 000CHOBATH
(bakKThl U SIBIECHUS, BBIIBIECHHBIE MPU 3KCIEPUMEHTATILHOM HM3YYEHUU COEAMHEHMH aKTHUBHBIX
¢bopmM kucIoposa;

— BJIAJIETh COCTOSIHUEM MeTofojioru u MeTrogoB QSAR u yMmeTh wHCmonb30BaTh HMX IS
MIPOTHO3UPOBAHMS CTPYKTYPbl M PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUH aKTHUBHBIX (GopM
KHUCJIOPOJA;

— aHAIM3UPOBATh  MOJYYEHHbIE  pe3yJbTaTbl, ONHPAsACh HA  3HAHMAX  KOHUENIUH
CYNPaMOJIEKYJSIPHON CTPYKTYPHON XMMUH;

— HCII0JIb30BaTh MPOrpaMMbl CTPYKTYPHOM XUMHHM Ul PELLIEHUS 3a7a4d C y4aCTUEM COEAUHEHMM
aKTUBHBIX (hOPM KHCIIOPOJIa;

- OCYILECTBUTH MOUCK HEOOXOAUMBIX (PU3UKO-XUMHUUECKUX JTAHHBIX B 3JIEKTPOHHBIX UCTOUHUKAX
Hay4YHOM XUMHUYECKON HHPOpMaIuy;

— MPUMEHITh CBOM 3HAHUS HAa MPAKTUKE M BIAJACTh HABBIKAMH pPab0OTHl B COBPEMEHHBIX
KOMITBIOTEPHBIX CHCTEMAX;

— MIPOBOJIUTH IMOMCK CTPYKTYPHOM MH(OPMAIIK B COBPEMEHHBIX 3JIEKTPOHHBIX pecypcax.

— OpuUeHmupo8amsvcsi B Kpyre OCHOBHBIX MPOOJIEM COBPEMEHHOTO COCTOSHUSA (PU3UKO-XUMHUS
MIPOIIECCOB C YYaCTHEM aKTHBHBIX (HOPM KHUCIOpPOJa.
enademsy:

HaBbIKAMM TPUMEHEHUS OCHOBHBIX IOJOKEHUW KBAaHTOBOM XHMHUH, CTPYKTYPHOU XHMHH,
CynpaMoOJIEKYJISIPHONM XWUMHH, KOMIIBIOTEPHOM XHMHUHU [JI aHajiu3a CBOMCTB COEIMHEHUM
aKTUBHBIX (DOPM KUCIIOPOJIA.

COBPEMEHHBIMU METOJIaMU HAyYHOT'O UCCIIEeI0OBaHUS B IpeIMETHOM cdepe;



HaBbBIKaMHU YITPABJICHHA HAYYHBIM KOJIJICKTHBOM;
HaBbIKaMU COBCPHICHCTBOBAHUSA U PA3BUTUA CBOCIO HAYUHOT'O ITOTCHIIMAJIA.

4. COAEP) KAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3 AL

YYEBHOI'O ITPOLHECCA

IHopsaakoBblii HOMEp H
HAUMEHOBaHHUE TEMbI

Kp aTKO€ COACPKAHUEC TEMbI

Cooeporcamenvhutii Mooyns 1.

Tema 1.
MonekynaspHbId KHUCIOPOA U €ro
aKTUBHBIC ()OPMEI.

CrpoeHre W peakUUOHHAs CIIOCOOHOCTH MOJIEKYJSPHOTO
KHCIIOpOJla B peakuusx oOokucieHus. Ponbp chnuHa B
XUMHYECKHX PEAKIUAX C YIaCTHEM KHCIOpoJa. AKTHBHBIE
dbopMbI KHCTOpOIa. DIEKTPOHHBIE MEXaHU3MbI aKTUBAIIUU
MOJIEKYJISIPHOTO KUCJIOpOJa. buoxumudeckass aKTHBALU
MOJIEKYJIIPHOTO KUCIOopoaa. AKTUBHBIE (POPMBI CBS3aHHOTO
KHACIOpoAa. OJEKTPOHHas CTPyKTypa ©  (yHKIHHU
COEJIMHEHUH COoJIepKaIlIUX MEPOKCUAHYIO TPYIIITY.

Tema 2.

MonekyisipHasi ~ CTpYKTypa U
peakiuu o0pa30BaHUs COCTUHEHUN
CBSI3aHHOT'O aKTHBHOTO KHCIIOPO/IA.

[Tepoxcun BoIopoIa: MOJIEKYISpHAs CTPYKTYpa U PeaKkIuu
oOpazoBanus. [ MIPONEPOKCHIBI: MOJICKYISIPHAS
CTPYKTYpa U peakiuu oopa3oBanusi. [[epOKCUKHCIOTHI:
MOJICKYJISIpHAs CTPYKTYpa M peakiuu 00pa3oBaHusl.
Cynb(orepoKCUKUCIOThI: MOJIEKYJISIPHAsL CTPYKTYpa U
peakiuu oOpazoBanus. [IepOKCHIbI ATKWIIOB U apaIKUIIOB:
MOJIEKYJISIpHAs CTPYKTYpa B PEaKIuy 00pa30BaHMS.
[Tepoxcuaupsl: ModeKyIsIpHAs CTPYKTypa U peakiuu
oOpazoBanus. [lepokcuapl aluiIoB: MOJIEKYISIpHAs
CTPYKTYpa U peakiuu oopa3oBanus. [lepokcuanble
MIPOM3BOIHBIC KapOOHUIIBHBIX COSAMHEHUI: MOJIEKYIISIpHAS
CTPYKTYpa U peakiuu obpasosanus. [lepokcukeranu:
MOJIEKYJISIpHAs CTPYKTYpa M PEaKIu 00pa30BaHMUS.
[{uknnuyeckue MepoKCUAbL: MOJIEKYIIIpHAs CTPYKTYpa U
peakmu oOpa3oBaHus. JIMOKCHPaHBL: MOJIEKYIISIpHAS
CTPYKTypa U peakuuu obpazoBanus. 1,2-J/lnokceransr:
MOJIEKYJISIpHAs CTPYKTYpa M PEaKIMK 00pa30BaHMUS.
DieMeHTOpraHuYeCcKUe MEePOKCUIbI: MOJIEKYJIIpHAs
CTPYKTYpa U peakiu oopa3oBanus. TPHOKCHIBI:
MOJIEKYJISIpHAs CTPYKTYpa M Peakiuu 00pa30BaHMUs.
Terpaokcuabl: MOJNEKYISIpHAs CTPYKTYpa U peakIuu
oOpa3zoBanusi. OKCH- M EPOKCUPATUKAIIBL.

Tema 3.

KiroueBas  posib  COEIMHEHHI
CBSI3aHHOT'O aKTHMBHOT'O KHCJIOPOJa
B paJIMKaJbHO-IIENHBIX IIpOlleccax.

KnroueBass posib MNEPOKCHUIIOB B PaguKaIbHO-IEMHBIX

nporeccax OKHCJICHUS u MOJIMMEPU3ALIIH.
CTpyKTypHpOBaHHE€ M BYJIKaHHW3aUUs IOJIUMEPOB C
[IOMOIBIO  IIEPOKCHUJIOB, [Tepokcunnelii  crmocob

nojy4eHus (peHosa U aneToHa u3 kymosa. Ilepokcuasl kak
OKHCITUTENbHBIE PEareHThl: SMOKCHIUPOBAHUS OJC(PUHOB
TUAPONIEPOKCAAMH  (XaJIKOH-TIPOIIECC); AMOKCHANPOBAHHE
0JIe(pMTHOB NEPOKCUKUCIOTAMH.

Tema 4.

ATMochepa KaKk MHOTOKOMIIOHEHTHAs XUMUYECKas
cucrema. @oroxumuueckuii 6amanc O, RO’, RO, 1 030Ha
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XuMusi paJMKaIbHBIX aKTUBHBIX
dbopM  kuciaopoma B 3eMHOU
aTMocdepe

B cTparocdepe. Peakumu RO™ u RO;" B Tpomnocdepe u
OKHCJIEHHE yTIIeBoj0po10B. TpomochepHblii 030H.
DOTOXMMUYECKUI CMOT; UICTOYHUKH METaHa U OKCUJIOB
azora B atMochepe. DOTOXMMUIESCKUN UK PEAKIIHMA
MOJICKYJISIPHOTO KUCIopoaa B atMmocdepe. OOpazoBaHue u
pacmaji COeqUHEHHI CBSI3aHHOTO aKTUBHOI'O KHCIIOPOJIa B
atmocdepe. [Iporeccsl 06pazoBaHus NEPOKCHHUTPATOB
IIPH CMOTOBBIX CUTYAIUSAX, UX POJb B XUMHU aTMOC(]EphI

Tema 5.

Ponb akTUBHBIX (OpM KHCIOpOIA
B XUMHUH I'OPCHUA.

MexaHn3M peakuMy rOpeHusl U OKUCICHHSI OPraHUYECKUX
coenvHeHU. IlepokcuanHbie NMPOMOTOPBI K TOILIMBY IS
ABUALlMOHHOM M PAKETHO-KOCMHUYECKOH  TEXHMKH.
IlepokcuaHoe  TOIIMBO  JUIL  PAaKETHO-KOCMHUYECKOMN
TEXHHKHU.

Tema 6.
AxTuBHBIE (OPMBI KHCIOpOJA H
OKCHUgaTUuBHAA MOIII/I(bI/IKaHI/Iﬂ
MaKpOMOJICKYJI: TM0JIb3a, BpEA H
3aIINTA.

OxcuaatuBHbI cTpecc U ero nocneactsus. [lepokcuanoe
OKHCJICHHE JIMITHJIOB. OO6pazoBanue n pacman
MEPOKCUAHBIX COCOUHEHUN B MPOLECCE OKCUIATUBHOMN
monupukanuu JIHK cynepoKCHIHBIM aHHOH-PAAUKAIOM.
OOpa3oBaHrue W pacmajg TNEePOKCUIAHBIX COCIWHEHUHA B
Ipolecce  OKCHUAATUBHOM  MOAM(PHUKAIIMM  MOJIEKYI
MPOTENHA. TOKCUYHOCTh TMEPOKCUIHBIX COCIMHEHUU.
DUTOTOKCUYHOCTh OPraHUYECKUX TIEPOKCUJIOB.

Tema 7.
Menunmackas XUMHUS COeIUHEHUN
CBSI3aHHOT'O aKTUBHOT'O KHUCJIOPO/A.

IIpuponHble NEpPOKCUAHBIE COEAMHEHUA. MeauuuHcKas
xumusiapremuznHnHa. CtpoeHue apremusnHuHa. CHHTE3
apremMu3nHMHA. [Ipon3BOIHBIE M aHAJIOrM apTEMU3MHHUHA.
OU3UKO-XUMHUYECKUE  XAPAKTEPUCTUKU  apTEMU3MHMHA.
['enepupoBanne paaukKagoB peaklUend apTEMHU3WHHHA C
coequnenusmu  skeneza(Il). IlpoxykTel mpeBparieHUs
QIKOKCWJIBHBIX PaJUKaJOB apTEMU3MHMHA B aHa’POOHBIX
ycioBusAX. KBaHTOBO-XMMHYECKHE pacyeTbl peakLui
AJIKOKCWJIBHBIX PaJuKaIOB apTeMu3nHMHA. KOHKypeHIHs
MOHO- U OHMMOJEKYISPHBIX PpEeaKIUil aTKOKCHIbHBIX
paaukaioB, oOpa3yromMXxcs M3 apTeMHU3MHHHA. Peakiuum
AJKUAJIBHBIX paauKaaoB apTeMU3UHMHA. [emnHas
BHYTPHUMOJIEKYJISIPHAs. pEaKIUsl OKUCIICHUS apTEMU3MHHUHA.
OKuCIIEHHBIH apTEeMU3MHUH KaK MOJU(YHKINOHAIbHBIHI
WHHANHMATOP. MeIuuumHCcKas XUMUS

TemaTnuyeckuii miian

ConepxareJibHbI MOAYJIb 1

KoauuecTBO 4acoB
Ounas ¢popma o0y4eHHs1
B T.4.
o O ) jas) an)
Ha3sBanus coaep:katejbHbIX MOYJIei = 3 o 2
T
U TeM e = 3) a. g & S
3 = S o L te) Shte)
Q = =) = o & 5 @
A (> = o E a S
] 9! [«% ) m
= c% o) o W = w
S, O S < H <
= = T
= = o =~
Tema 1. 12 2 2 8




MOonexkyJIApHBI ~ KHCIIOPOJ U €ro
aKTUBHBIE ()OPMBI.

Tema 2. 10 2 2
MosekyisipHasi CTPYKTypa M PEaKIHU
00pa3oBaHusi COCAMHEHUN CBSI3aHHOTO
AKTUBHOT'O KUCJIOPOJIA.

Tema 3. 10 2 2
KiroueBas pOJIb COETMHEHUH

CBA3AHHOI'O aKTHMBHOT'O KHCJIOpOJa B

PaaAuKaAJIbHO-TICITHBIX ITPONCCCax.

Tema 4.

XUMHUS paJMKaNbHBIX AKTHUBHBIX (OpM
KHCJIOPO/Ia B 3eMHON atMocdepe

10 2 2

Tema 5.

Ponp axkTuBHBIX (opM Kuciaopona B
XUMUHU FOPEHUS.

10 2 2

Tema 6. 10 1 1
AkTHBHBIE  (QOpPMBI  KHCIOpOAa U
OKCHIaTHBHAs MO T (DUKATTHST
MaKpOMOJICKYJI: 10JIb3a, BPE]] M 3alHTA.

Tema 7. 10 1 1
MeguuuHCKass  XUMHS  COCJAMHEHUU
CBSI3aHHOT'O AaKTHBHOT'O KUCIIOPO/JIA.

Hmozo 72 12 - 12

no cooeprcamenbHomy mooynio 1
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4. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA ITPOBEJIEHUS _
JEKIOUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

(TTpakTrveckue 3aHATHS HE PEAYCMOTPEHBI yIEOHBIM ILITAHOM)

TEMBI JEKIIMOHHBIX 3AHATUI

Ne Konuuecmeo
u/n Ha3zeanue memui YACOB
1 | MonexymsipHbIi KUCIOPO M €0 aKTUBHBIE (POPMBI. 2
2 | MonekynspHas CTPYKTypa ¥ peaklud O0pa30BaHUS COCTUHCHUIMA 5
CBS3aHHOI'O aKTHBHOI'O KHUCJIOPOJa.
3 | KnroueBasgs ponb COeAMHEHHWH CBSI3aHHOTO AaKTHBHOTO KHCIOpOAA B 5
paauKallbHO-1IETIHBIX Mpoleccax.
4 XWMHS paliKalIbHBIX aKTUBHBIX (DOPM KHCIIOpO/ia B 3eMHOI atMocdepe 2
5 Posb akTUBHBIX (POPM KHCIIOPOa B XUMHUH T'OPEHUSL. 2
6 | AxtuBHBIE (OpPMBI KHCIOpPOJa W OKCHJATHBHAsS MoOJIU(DHUKAIIHS 2
MaKpOMOJIEKYJI: TI0JIb3a, BPEX U 3aLIUTA.
BCEI'O 12




TEMBI JIABOPATOPHBIX 3AHSTUM

Hazeanue memut

Konuuecmeo
4acoB

MonekynspHas CTpykTypa ruapornepokcuaHbix ADGK

2

MoutekylisipHas CTpyKTypa dHI0nepoKcHAHbIX ADK

MouiekynsipHas CTpyKTypa okcupaHoBbix ADK

Kondopmannonnsrit ananmms nepokcuaubpix ADOK

QSAR npupoansix nepokcuiubix A@K. IlpotrBomanspuiiHas akTHBHOCTh
[IPOU3BO/IHBIX APTEMU3UHUHA

NINIDNIDN

QSAR nepokcuaabix ADK. AHTHOAKTEpHAIbHAS AKTUBHOCTD
rnepokcuaHbix ADK.

BCEI'O

12

6. METOJAUYECKHUE PEKOMEH/JIALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

OPTAHM3AIINSI CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB

Hazeanue memui

Konuuecmeo
JacoB

MosnexymsipHbIi KUCIOPOJI ¥ €0 aKTUBHBIE (POPMBI.

4

WNumuBunyansHas padota (. 1)

MonekynsipHasi CTPYKTypa W pPEakluu OOpa3oBaHHUS COCIUHECHUA
CBSI3aHHOT'O aKTUBHOTO KHUCIIOpOa.

WuauBuayansHast padota (11. 2)

KinroueBass posib COEIMHEHHMM CBS3aHHOTO AKTUBHOIO KHCIOpOJa B
paluKaIbHO-LIEMHBIX MPOLECCAX.

WunuBuayanbHas padota (1. 3)

XuMUs paiuKaJIbHBIX aKTUBHBIX (POpPM KHCIIOpoia B 3eMHOI atMocdepe

WNumuBunyansHas padota (11. 4)

Poib aKTUBHBIX (I)OpM KHCJIOpOJa B XUMUHU I'OPCHUH.

WunuBuayanbHas padota (1. 9)

AxmusHvle  opmbl  KUCIOpOOA U  OKCUOAMUBHASL  MOOUPUKAYUS
MAKpOMOJEKY1: NO1b3d, 8ped U 3auuma

WNumuBunyansHas padota (1. 7)

WunuBuayanbHas padota (1. 8)

Me()lleﬂ/lHCKaﬂ XUMUSL COCOUHEHUTL CEA3AHH020 AKMUBHO20 KuCJZOpO()a.

WuauBuayansHas padorta (1. 5)

WunuBuayanbHas padorta (1. 6)

WIWIWW|W| & [ WWIWlWlw W W w >

BCEI'O

S
[0 0]
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7. MTHANBUAYAJIBHBIE 3AIAHUSA

NupuBuayanbHas padora
Iesab: oBnaseTs TEOpUEH U MPAKTUKON (PU3MKO-XUMHM IPOLECCOB C y4acCTHEM aKTUBHBIX (OpM
KHCIIOpO/1a.

1 B npubnmxenun AM1, RM1 u PM3 nony>mMnupu4eckoil KBaHTOBOM XHMHH B PEXHME
ONTHMHU3ALMU MOJIEKYJISIPHOM T€OMETPUHU OIPENEIUTh PABHOBECHOE COCTOSHUE MOJIEKYJISPHOIO
KHCJIOPOJa B CHHITICTHOM 3JIEKTPOHHOM COCTOSHHHM (*Oy) M B TPHILIETHOM SIEKTPOHOM COCTOSIHHE
(‘O;). OGocHOBaTh Kakoe W3 OIEKTPOHHBIX COCTOSHHH MOJCKY/ISPHOrO KHCIOPOAA SBIIACTCS
OCHOBHBIM.

IIpencraBute cucreMmy MO MOJIEKYISIPHOTO KHUCIOpOAA B TPHUIUIETHOM U CHUHIJVIETHOM
BJIEKTPOHHOM  COCTOSIHUM, KOTOpbBIE IOJYYEHBI B npuOmbkenun AMI1, RM1 wu PM3
IIOJIYDMIIUPUYECKON KBAaHTOBOM XMMHMH. lIpoBecTH CpaBHUTENBHBIA aHAIW3 SHEPIETHYECKOTrO
pacniosiofienuss MO u pacnpeneneHuss JIEKTPOHOB B TPUIUIETHOM U CUHIJIETHOM 3JEKTPOHHOM
cocTouHuU. ONpeneuTh TUI CUHIJIETHOTO 3JIEKTPOHHOTO COCTOSIHUSL.

2. OcCBOMTH METOJMKY pacyeTa TEPMOJAMHAMUYECKUX MapaMeTpOB (SHTPONMHM M CBOOOIHOM
sHepruu ['nb6ca) XMMUYECKUX COEAMHEHUN NpU 3aJlaHHOW TemrepaType (KCIOiIb30BaTh KOMIUIEKC
nporpamMm cTpykTypHoit xumuu Hyper Chem 8). OcBouTh MeTOOMKY pacueTa KoJjeOaTelIbHOTro
CIIEKTPa XMMHUYECKUX COEIMHEHUN (MCIOJIb30BaTh KOMIUIEKC IIPOrpaMM CTpYKTypHOM xumuu Hyper
Chem 8). OcBouth MeTonuky pacuera QSAR mapameTpoB XUMHUYECKHX COCAMHEHUN (HUCIIOJIb30BATh
KOMIUIEKC Iporpamm cTpykTypHoil xumuu Hyper Chem 8). [lonyunts paBHOBECHYIO MOJIEKYJISPHYIO
CTPYKTYpy Iepokcuaa Bopopona. IIpoBecTn KBaHTOBO-XMMMYECKHI pacdeT MEpOKCHAa BOAOPOAA
npu temneparype 298 K. Paccuntare QSAR mapamerpsl. [lomyueHHble pe3ynbTaTbl 0000MIUTE B
TabJIMmax.

3. MMony4nTh paBHOBECHYIO MOJIEKYJSIPHYIO CTPYKTYpy okcupaaukagos (RO), koropsie
o0pa3yloTcsi B pe3yJibTaTe TOMOJHMTHYECKOro pa3peiBa —0O-O- CBs3M UCCIENYEeMOTO psia
MIEPOKCH/IOB!

R,O00R; —» Ri10"+ RO’
IIpoBecTH KBaHTOBO-XUMHUYECKUH pacueT UCCiIeyeMbIX 00beKTOB MpH Temneparype 298 K.

Ob0vexmbal 014 UHOUBUOYAILHOU PAOOM bl

AM]1 meton RM1 meron
BapHaHT R1 R» BAPHUAHT R R,
1. CHs H 11. CHs H
2. CyoHs H 12. CoHs H
3. Ph H 13. Ph H
4, mnkIi10-CeHyq H 14. muki0-CgHyq H
6. CHs CHs 16. CHs CHs
7. CoHs CH; 17. CoHs CH;
8. Ph CHs 18. Ph CHs
9. mnkIi10-CeHyq CH; 19. muki0-CgHyq CH;
10. CuHoys CHs 20. C1uiHos CHs

4. Tlepokcuaubie uctounukn APK u camu ADK, B TOM yncie OKCH- U NMEPOKCU-PAJAUKATIB,
MPUHUMAIOT B OSTUX MPEBpalllEeHUsX HemocpeacTBeHHoe YyyacThe. OpraHuyeckue MOJIEKYJIbI
pearupyioT C AaKTHBHBIMM paJMKajlaMM, B TIIE€pPBYIO oOuYepelb C THIPOKCUIOM, 00pasys
YIJIEPOILIEHTPUPOBAHHBIE PAaUKAIIBI.

[TpoBectu MmeTogoM PM3 KBaHTOBOXMMHUECKHUII pacyeT peakTaHTOB U MPOAYKTOB peakuu( 3-5
B PEXKHME ONTUMHU3AIMH MOJICKY IsipHoi reomerpun mpu 298 C. Paccuurars AE peaxnuii (1-7) pu 0
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K. Paccunrars AE peakumii (1-7) mpu 298 K. Paccunrars AH peaxiwmii (1-7) mpu 298K. Paccunrats
AG peaxi i (1-7) npu 298K

RH+OH — R +H,0 (1)
RH+'ONO; —— R +HNO; (2)
RH+'O0H — R +HO-OH (3)
R +°0, —— ROO (4)\
RH+ROO" —— R +RO-OH (5)

C oneduHOM peanus3yercs U peakius MPUCOSINHEHUS.

CH,== CHR+ ‘'OH — "CH, - CHR(OH) (6)
CH,== CHR+ 'ONO, —— ‘CH, - CHR(ONO,) (7)

CnupTsl, 23pUpPHI, OpraHuvecKre KUCIOTHI U APYTrue COSTUHEHUS 00pa3yl0T COOTBETCTBYIOIIHE
yriepoaueHTpupoBanubie pagukaibl >C-OH. B Bosayxe ¢ HH3KMM COIEpKaHUEM YIIEBOJOPOIOB B OC-
HOBHOM TIPHCYTCTBYIOT THApOKCHIbHBIC (H O ) u ruaponepokcwibhbie (HO,) pamukanbl, KOTOpbIE, pearupys ¢
yraesogopogamu RH u O,, 6e1cTpo MoryT npeBpammarscs B nepoxkcupanaukans RO, .

5. 060CcHOBATH GAKTEPOLUIHBIN 3P (EKT COETMHEHNI CBA3aHHOIO aKTHBHOTO KHCIOPOA.
6. O60cHOBaTE GMOXUMHYECKOE JeHCTBIE apTEMU3UHA HA MAJIePUIMHbIIN MIa3MOKI.
7.0060CHOBATH CXEMBI 0o0pa3oBaHMs M pacriajia COeIMHEHUH CBI3aHHOTO aKTUBHOTO KHCJIOPO/IaA.

8.060cHOBaTE cxeMy 00pa3oBaHMsi aKTHBHBIX (OPM KHCIOpOJa M  OKCHIATHBHOI
MOJU(UKAIIH MOJIEKYJI.

9. TpenioxkuTh 1 060CHOBATH CXEMY MPOIIECCA TOPEHHS.

8. KOHTPOJILHBIE BOITPOCHI K TIPOMEXKYTOUYHOM ATTECTAIIAMN.

1. MonekynspHbIi KUCTIOPOJ U €T0 aKTUBHBIE ()OPMBI.

9J'IeKTpOHHa$I CTPYKTYypa aTMOC(l)epHOFO MOJICKYJIApHOTO  KHCJIOpOda B OCHOBHOM
QJICKTPOHHOM COCTOSITHUH.

N =

AKTuBHBIE ()OPMBI KHCIIOPO/A.
DNEeKTPOHHAs CTPYKTYpa CHHIJIETHOIO MOJIEKYJISIPHOTO KHUCIOPOJa.
DU3NKO-XUMUYECKUE CBOWCTBA CUHTJIETHOIO MOJIEKYJISIPHOTO KUCIOPOJa.

[IpyHOKIT CIMHOBOrO 3ampera peakiuil OKHUCIEHUS OpPraHWYEeCKHUX BEIECTB MOJIEKYJISPHBIM
KHCJIOPOJIOM B OCHOBHOM 3JIEKTPOHHOM COCTOSTHUM.

XHUMHYECKUE PEAKIIUU C yYACTUEM CUHIJIETHOTO MOJIEKYJISIPHOIO KHUCJIOPOJA.
DIIEKTPOHHBIE MEXAHU3MBI U POAYKTHI aKTHUBALUU MOJIEKYJIIPHOTO KHCIOPOA.

ok w

[lepokcunnas Teopust baxa —JHriiepa OnoxuMHUYECKON aKTUBALIMH MOJIEKYIISIPHOTO KHCIIOPOIA.

0. MonexynspHas CTpYKTypa M peakilii 00pa3oBaHHs COEMHEHHI CBA3aHHOTO AKTUBHOTO
KHCIIOpPOJIa.

11. TomuokcuaHble HCTOYHUKH paguKanbHbIX ADK.

B oo~

12. Crpykrypa u GpyHKINM NOTHOKCHIHBIX HCTOYHUKOB paguKalbHbIX ADK.
13. Crpoenmue, peakunn 06pa3oBaHus M Pa3IokKEHHs IEPOKCHIA BOIOPOJIA.



14,
15.
16.
17.
18.

19.
20.

21.
22,
23.

24,
25,
26.
217,
28.

29.

30.
31.
32,
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
ol.
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CrtpoeHue, peakinu 00pa30BaHUs Pa3JI0KEHUS THIPOTIEPOKCHIOB.

Crpoenue, peakiiui 00pa3oBaHUs U Pa3I0KEHUS TEPOKCUKHCIIOT.

CrpoeHue, peakiuu 00pa3oBaHUs U pa3okeHus 1,2-TMOKCETaHOB.

Crtpoenue, peakinu 00pa30BaHUs U pas3IoKEHUsI TPUOKCHA BOJOPOIa.

KiroueBast posib COeIMHEHH CBSI3aHHOTO aKTUBHOT'O KHCIIOPO/Ia B PaMKAIbHO-IICITHBIX
nporeccax.

O yYHKIIMOHATIBHAS POJIb MEPOKCUAHBIX HICTOUHUKOB ADK.

KitoueBass ponbp mnepokcuaHbix UCTOYHMKOB A®MK B pagukanbHO-LENHBIX —Ipolieccax
MIOJIMMEPU3ALMY, OKHUCICHUS U OKUCIUTECIBHOW IIOPYM OPraHUYECKUX IIPOAYKTOB U
MaTEpHaJIOB.

Hcnonp3oBanne nepokcuHbIX UCTOUHUKOB ADK B XuMH4eckux mporeccax.
[IpoMblIeHHOE TPOU3BOACTBO NEPOKCUIHBIX HCTOUYHUKOB ADK.

HpI/IMeHeHI/Ie ICPOKCUIHBIX HCTOYHHKOB ADK B Ka4yCCTBC HHUIOKUATOPOB
CBO6OI[H0paIlHKaJIBHI>IX MpoueccCCoB.

TepMOCTONKOCTh MPOMBINUIEHHBIX IEPOKCUIHBIX NCTOUHUKOB ADK B pacTBOpeE.
ITepokcunnbie ucrounuku A@K - xuMudeckuit HCTOUHUK CBOOOIHBIX PaluKajOB.
XUMUYECKH aKTUBUPOBAHHBIN pajiuKalIbHbIN pacna nepoKcuIHbIX UCTOUYHUKOB ADK.
XuMuyeckas akTUBaLUs NEPOKCUIHBIX UCTOYHUKOB ADK.

XuUMH3M TIpoliecca CTPYKTYPUPOBAaHUSA U BYJIKAHM3ALUUU IOJIMMEPOB C HCIOJIB30BAHUEM
MEPOKCUIHBIX UCTOYHUKOB ADK.

XUMU3M mponecca OKHCICHUA OPraHHYCCKUX COC,Z[I/IHGHI/Iﬁ MNCPOKCUIHBIMU HCTOYHHUKAMH
AODK.

X¥MMH3M Tpoliecca noy4deHus (peHosa 1 aleToHa U3 KyMoja HepOKCUIHBIM CIIOCOOOM.
XUMH3M TpolLecca MOJyYeHHs Pe30pLHHA EPOKCUTHBIM CIIOCOO0M.
XUMH3M Tpoliecca NoJyYeHHs OKUCH POoNuiIeHa. XaikoH-npoyecc.

XUMH3M TIpolecca TMONY4YeHUs OKHCH TMIPOIMHJIEHA TEPOKCUAHBIM  CIOocoO0M.Peakyus
Ipuneosicaesa.

XumusMm npotecca noiaydenus H,Oou3 n3onponunoBoro cnupra.

XumnsMm nporiecca nonydenus: HyO; u3 ankunanmpazudpoxunonos.

Xummsm npornecca nonydennss HOOOH u3 arkuranmpacudpoxurnonos.

XUMH3M Tpoliecca 0TOeIMBaHUS MIIEHUYHON MYKH EepOKCUIHBIMU HcTouHNKaMu ADK.
XUMU3M Ipoliecca OCBETICHUS 3Maiu 3y00B nepokcuaAHbIMU HcTouHNKaMu ADK.

XUMU3M Tpoliecca OTOeNMBaHNs TKaHEeH U Oymaru nepoKcuIHbIMUA ncTouHukamu AQK.
XUMH3M Tpoliecca 0TOSNNBAIOLIETO AEHCTBUS MEPCOIH

XUMUS paiuKaIbHBIX aKTUBHBIX (POPM KHCIIOPO/a B 3eMHOM aTMocdepe.

ATMocdepa 3eMiu - TUTaHTCKUNA XMMHUYECKUN peakTop oOpazoBanus u npespaiienHus ADOK.
OcHoBHble mporecchl oOpazoBanus ADK mnpu CMOroBbIX CUTyallUsX, UX pOJIb B XUMHUU
aTMocQepsl

OcHOBHbBIE KOMIOHEHTHI (POTOXUMUYECKOTO CMOTa.

WcTounuku atMmocdepHOro MeTaHa.

VcTouHuku 3arpsi3sHeHUs: aTMoc(epbl OKCUIOMaMH a30Ta.

doToxUMHUYECKHE MTPOIecChl B aTMocdepe ¢ ydactiueM o3oHa 1 ADK.

doToxuMHUYECKHE MPoIlecCchl B aTMocepe ¢ yuactueM ppeonoB u ADK.

doToxumuyeckue mporecckl B atmocdepe ¢ yuactuem CO nu ADK.

doToxuMHuyeckre mporecckl B arMocdepe ¢ yaactuem NO, u ADK.

DOoTOXMMHUYECKUE paJlKaIbHO-IIEMHbIE IPOLECHl B aTMOC(epe ¢ y4acTHEM YIIIEBOAOPOIOB U
AOK.
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OO6pa3zoBanue U pacmaja MepoKCUI0B B aTMochepe.

ATtMocdepHbIe PU3UKO-XUMUYIECKUE MPOIIECCH THAPOTIEPOKCHIOB C 030HOM
Peakumu atMocdepHOit XUMU THIPOKCUIBFHOTO PaiuKalia C YriIeBOAOPOIaMH.
Peakuuu armocdeproii xumu okcuaa azora( ONO,) ¢ yriueBomopoaamu.

Peakiiun armochepHOil XUMH T'HIPONEPOKCHIBHOTO paJHKala ¢ yriIeBOA0POAaMHU.
Peakumu O-11eHTpUPOBAHHBIX PAIUKATIOB C OJIehHHAMH.

Meropnonorust onpeneacHUusT YHEPTUU TUCCOIMAIMA XUMHYECKOW CBS3U MEPOKCHUHHUTPATHBIX
COCTUHEHUH.

Posb akTHBHBIX POPM KUCIIOPOAA B XUMUU TOPCHUSL.
Peakiinu ropeHnst U OKUCICHUS] OpraHUYEeCKUX coeuHeHui ¢ yuactueM ADK.

XUMU3M JEUCTBUS TEPOKCUAHBIX UCTOUHUKOB ADK B KauecTBe MPOMOTOPOB K AU3ECIIBHOMY
TOTUIMBY.

XUMH3M JACUCTBUSA ICPOKCUIHBIX UCTOYHUKOB A®K B kauecTBe IIPpOMOTOPOB K TOIUIMBY IJIA
aBHAIIMOHHOMN 1 paKeTHO'KOCMquCKOﬁ TCXHHUKHU.

XHAMM3M JENCTBUS IEPOKCUIHBIX HCTOYHUKOB ADK B KayecTBe IPOJIETOHATOPOB K TOIUIMBY
JUIsL aBUALIMOHHON ¥ PaKETHO-KOCMHMYECKON TEXHUKH.

XUMU3M JEUCTBUS MEPOKCUAHBIX UCTOUHUKOB ADK B KauecTBe TOIUIMBA ISl PAKETHO-
KOCMHUYECKON TEXHUKHU.

XUMH3M JEHCTBUS MEPOKCUTHBIX UCTOYHMKOB ADK B IEpOKCHIHBIX TOpIEaax.

AxTHuBHBIC ()OPMBI KHCIIOPO/Ia U OKCHIATHBHAS MOIU(DHUKAIHS MAKPOMOJICKYII: I10JIb3a, BPE U
3a11UTa.

AxTuBHBIE (POPMBI KHCIOPOJA U TEPOKCHIHAS MOIU(PUKAIINS MaKPOMOJIEKYJI: T0JIb3a, BPE
3amuTa.

buonoruueckas akTMUBHOCTb nepokcuaHbIX ADK.

Peaxiiun oO6pazoBanusi akTUBHBIX ()OPM KHCIIOPO/Ia B OMOJIOTHYECKUX CUCTEMAX.
Peakuuu oOpa3zoBaHus U pacnajia MepoKcHia BoIopoaa B OMOIOTHYECKUX CUCTEMAX.
Ilepokcunnas Mmoaudukanys 6MOMOIEKYI U OMOJIOTUYECKUE TTOCIIEACTBHUS.
[lepokcunnas MoaudUKaLys JTUMUA0OBB OMOJIOTHYECKUX CUCTEMAX.

Mexanusm Paccena mepoKCUIHOTO OKUCICHUS JTUITHAIOB.

ITepokcunnas monudukanus JJHK npu ydactun CHHIIIETHOrO KMCIOPOIa.
Iepoxcunnas moguduxanus JTHK. Pons cynepokcuiHOro aHMOH-pauKana.

XUMU3M Tpolecca MEPOKCHUAHON MoaudUKalMM MOJEKyJl MpPOTeMHAa WHUIMUPOBAHHOU
TUAPOKCHIIBHBIMU PaJIMKaIaMH.

XuMH3M Tpolecca MEPOKCHIHOW MOAM(HUKALMK MOJEKYd NpPOTeMHAa IMpU  Y4acTHH
CHHIJIETHOT'O KUCJIOPOJIA.

[Tepokcumusiii crpecc. MeTabonm3m sTaHoJa B TICUCHHU.
A®K TabayHOro abIMa, MOCIEACTBUS UX AEHCTBUS
MenuiuHcKas XMMHSI COEIMHEHNI CBA3aHHOTO aKTUBHOTO KUCIIOPO/Ia.

Crtpoenue u OMoI0THYECKass aKTUBHOCTh apTEMU3UHHIHA, IPUPOTHOTO IEPOKCHIHOTO
ucrounnka ADOK.

XHWMH3M aHTUMAJISIPUIHOTO AEUCTBUS apTEMU3UHHHA.

Crpoenne u Ouonoruyeckas akKTHUBHOCTh AaHTHIEIbMEHTHOIO IIpernapara- ackapuaodia,
MIPUPOJHOTO NEPOKCUAHOro uctouHnka APK.

OO6acTu MpUMEHEHHs B MEMIIMHE TIEPOKCHIa OeH30mIa, TEPOKCHIHOT0 ncTouHnka ADK.

XuUMU3M JAeWcTBUS Tepokcuia OeH3ousa B Mpliecce WHULMHUPOBAHHON MOJMMEpHU3ALUN
KOCTHOTO LIEMEHTAa U 3yOHBIX CMOJI.

buonoruueckas akTUBHOCTh Nepokcuaa OeH3ouma, mpemnapaTa NpOTUBOMUKPOOHOTO AEHCTBUS
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JUIS JICYECHUS YTPEBOU CBIIH.
87. Xummsm nepoxcumnoii mMomuduxamuun JHK u munumo ADK, KoTOpele TeHepHpyeT B

OopraHusMe nepokcuj 6eH3ouna.
9. OBPA3EIl BAPUAHTA MOAYJbHOI'O KOHTPOJISI U KPUTEPUI OLIEHVUBAHUSA

IOy BIIO JIOHEIIKAH HAIITMOHAJIbHBIA YHUBEPCUTET»
Xumudeckuii pakyjabrer

Hamnpasnenue noaroToBku: 04.04.01 Xumus

Marucrepckasi mporpamma: XUMHS

[Iporpamma nmoaAroToBKU aKaJeMHYecKasi Marucrparypa

Cemectp 1

VYyebHas AUCHUIUITMHA DOu3NKo-XUMHSA TPOLECCOB € Yy4YacTHEM

AKTHBHBIX (POPM KHCJIOPOIA

MOAYJBbHASA KOHTPOJIBHAS PABOTA

BAPHUAHT Nel
1. XumusM 1porecca MEPOKCHAHOM MoauduKaiuu MOJEKyl MPOTeHHA WHUIIMUPOBAHHOM
TUAPOKCHIIBHBIMU PaIMKATIaMH.
2.  XuMHU3M Tpolecca NEpPOKCUIHOM MOIU(UKALUKA MOJEKYJl TMPOTeMHAa TpU  Y4acTUU
CUHIJIETHOI'O KHCIIOpO/Ia.
3. Tlepokcumnblii crpecc. MeTaboJIM3M 3TaHOJIA B IEYCHHU.

VYTBep:kIeHO Ha 3acefaHuu Kadeapsl GU3NIECKOil XUMUH,
MpOTOKOJ Ne OT « » 20 r.
3aB. kadeapoi
[Ipenonasarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJA

Homep 3axanus KosmuecTBo 0as10B
3aganue 1 10
3amanue 2 10
3aganue 3 10
Bcero 30

9. OBPA3EIl 5 K3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue ONPOCHL K IK3AMEHY, 0bpaszey dunema u Kpumepuu OYeHUBaHuUsL)

Teopemultecmte 80NPOCHL K IK3AMEH)Y

1. DNEeKTpOHHAsl CTPYKTypa M CBOMCTBA MOJIEKYJSIPHOTO KHCJIOPOJa B OCHOBHOM 3JIEKTPOHHOM
COCTOSTHUH.

2. DNeKTpOoHHAsh CTPYKTypa H CBOHCTBAa MOJEKYISIPHOTO KHCIOpOoAa B BO30YKIEHHOM
AIEKTPOHHOM COCTOSIHUU.

3. AkTuBHBIE (HOPMBI KHCIIOPOJIA.
IIpuHUMT COUHOBOTO 3alpeTa XUMHUYECKUX PeaKIUii.

>

5. Mexanu3m redox akTUBaIMK MOJIEKYJISIPHOTO KHCIOPOIa.
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37.
38.

39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.
50.

51l
52.
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CymnpamoneKyIsipHbIi MeXaHU3M OMOXMMHUYECKON aKTHUBAIMU MOJIEKYIISIPHOTO KUCIOPO/a.

XUMHUYECKHE PEaKIH ¢ Y4aCTUEM CHHTIICTHOTO MOJIEKYJIIPHOTO KHCIOPOJA.
[lepokcun Bomopoaa: MOJIEKyIsipHAst CTPYKTYpPa U PeakIui 00pa30BaHus.
I'uaponepoKcHIbl: MOJIEKYIISIpHAS CTPYKTYpa M Peakiuu 00pa3oBaHusl.
[1epOKCUKHUCIIOTHI: MOJIEKYJISIpHAsL CTPYKTYpa U peakliui 00pa30BaHusl.
Cynb(honepoKCUKHUCIOTH: MOJIEKYIISIpHAs CTPYKTYpa U peakluu 00pa3oBaHUS.
[lepokcuibl aJKUIIOB U apaIKUIIOB: MOJIEKYJISIpHAsl CTPYKTYpa U Peakiui 0Opa30BaHus.
[epoxcuapupsl: MOJEKyIsIpHAs CTPYKTYpa M peakiuu o0pa3oBaHusl.

[lepokcukeTanu: MOJIEKyJIsIpHAsk CTPYKTypa U peakiuu 00pa3oBaHUsl.

[ukarueckue MepoKCUIbl: MOJICKYIISIpHAs CTPYKTYpPa U peakiiui 00pa3oBaHusl.
JIoKkcupaHbl: MOJIEKYJISIpHAS CTPYKTYpa U peakiMi 00pa30BaHusl.

1,2-JInokceTanbl: MOJIEKYJISIpHAsl CTPYKTYpa M peakui 0Opa3oBaHuUs.
DeMeHTOpraHu4YecKre MepoKCUIbI: MOJIEKYIIIpHAs CTPYKTYpa U peakiiuu o0pa3oBaHMUs.
Tpuokcuapl: MOJEKYISIpHAS CTPYKTYpa U Peakuu 00pa3oBaHMS.

Terpaokcuabl: MOJEKYIsApHAs CTPYKTYpa U Peakiuu o0pa3oBaHuUs.

Oxcu- ¥ IepOKCUPATUKAIBI.

MornekyJIIpHasi CTPYKTypa MEepOKCUAa BOAOPOIA.

3aBucumocTs AnuHy cBsazeit O-O u C-O ot koHbopMauu NepoOKCUAHOTO hparMeHTa.
AHoMepHBI 3Q(deKT B mepoKkcuaax

d-DddekT B mepokcuaax.

yuc- ¥ TpaHc- 0apbepsl BTYTPEHHETO BpaIleHHs] BOKPYT MEPOKCUIHOMN CBS3H.
MeTtononorus onpeeneHus NePexoIHOr0 COCTOSHUS PEaKIIUU TOMOJIN3a TIEPOKCUIOB.
HenopneneHnplie 31eKTPOHHBIEC TTAPBI AaTOMOB KHCIOPOa MEPOKCUIHON CBS3H.
NBO-ananu3 anomepHoro 3¢ ¢ekra B IEpOKCHIAX.

VYCoBus 1 KHHETHYECKHE METOBI HCCIIEIOBAHUS TEPMOIIN3a IIEPOKCUIOB.
Kunetrnueckue mapameTpbl TEpMOIIN3a MEPOKCHUIOB.

[epuon momypacnaa NEpPOKCHIHBIX HHUITHATOPOB.

AKTHUBaIIMOHHBIE TTAPAMETPHI TEPMOJIH3a IEPOKCUIOB B TPUOIIKEHUU AppeHHyca.
AKTHBaIIMOHHBIC TTAPAMETPHI TEPMOJIH3a IIEPOKCUIOB B IPUOIMKEHUN DHpPHHTA.
Biaumocessb AH” i E,, AS” n IgA B peakiusx TepMoiIn3a mepoKCH/IOB.

O0beM  akTUBallMM  MEPOKCUAOB B  pPEAKIMIX HMX  TEPMOJIU3  HEpaJUKaIbHOMY

NEPpUIUKIINICCKOMY MCXaHU3MY.
O0nem AKTUBAIMHU IIEPOKCUAOB B pCAKIUAX UX HHAYLIIUPOBAHHOTO paciajia.

O0beM AKTUBAlUU TICPOKCUIOB B PCAKNUAX HX TCPMOJIM3a C COINIACOBAHHBIM pPACIaAOM IIO

JIBYM CBSI35IM.

OO0BeM akTHUBaAIIUY TUALUITIEPOKCUIOB B PEAKLIUU TEPMOJIH3A.

O06beM akTHUBALIMY EPOKCUINKAPOOHATOB B PEAKIIMH TEPMOIIU3a
HNudopmannoHHoe coiepkaHue MOHATUS «MEXaHU3M XUMHUECKOW PEeaKIIun.
PannkanbHO-ITapHBIN pacnaj NEPOKCUAOB B PEAKIUAX UX TEPMOJINA3A.
KackanHblil pagvkanbHO-TIapHBIN pacnan NEPOKCHUIOB.

BnnsiHue MONIEKyIJIIPHOTO KMCIOPOAA B PEAKIUAX TEPMOIN3a IIEPOKCUIOB.
CornacoBaHHBIN paJuKalbHO-NIAPHBII pacnaja NEPOKCHIOB.

CornacoBannsliil pacnaj ¢ O.-C-H- nepokcuios.
NHnynupoBaHHbIl pacnaj EPOKCUIOB.

Kirouesas POJIb MEPOKCUI0B B PAIUKAJIbHO-LICITHBIX MPOHCCCax OKUCICHUA U MTOJIMMEPHU3alINH.

CTpyKTypHpOBaHHE U BYJIKaHU3ALMS TIOJTUMEPOB C IIOMOILBIO IEPOKCHUIOB,
IlepoxcuaHslii crioco0 nomydeHus peHoa 1 aleToHa U3 KyMoJa.

HCpOKCI/IIlLI KaK OKHUCJIUTCIILHBIC PCArCHTHBI: SIIOKCUAUPOBAHUA OJ'IC(I)I/IHOB THAPONICPOKCAAMU

(XanKoH-TIpolLecc); MOKCUANPOBAHUE OJIEPUHOB IEPOKCUKUCIOTAMH.
ATMocdepa Kak MHOTOKOMIIOHEHTHAsi XUMHUUYECKast CHCTEMA.
®oroxumuueckuii 6ananc O,, RO’, RO, u o30Ha B ctparocdepe.
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Peakuun RO u RO’ B Tponiocepe v OKUCIEHUE YIIIEBOIOPOIOB.

TpomnocdepHslit 030H.

@DOTOXMMHYECKHI CMOT; HICTOYHHKH METaHa U OKCUIIOB a30Ta B aTMOcdepe.

DOTOXUMUYECKUH MUK PEaKIIUil MOJICKYISPHOTO KHCIIOpoaa B atMochepe.

OOpa3oBaHue u pacraj COSIUHEHNUI CBI3aHHOTO aKTHBHOTO KKCIIOpoia B atMocdepe.
ITporecchl 00pa3oBaHus MEPOKCHHUTPATOB MPHU CMOTOBBIX CHUTYAIMsIX, WX POJb B XUMHH
aTMoCQepBHI.

MexaHu3M peaKkiii FTOPSHUS U OKUCIICHUS] OPTaHMYSCKUX COCAMHCHUIA.

[lepokcumHbIe TPOMOTOPHI K TOIUIUBY JUIS aBUAIIMOHHON M PAKETHO-KOCMUYECKOM TEXHUKH.
[TepokcuaHOE TOIUIMBO sl PAKETHO-KOCMHYECKON TEXHUKH.

AxTuBHBIE (OPMBI KUCIOPOJA U TEPOKCHIHAS MOIU(PUKAIINS MAaKPOMOJIEKYJI: T0JIb3a, BPEI U
3allUTA.

buonoruueckas akTuBHOCTh nepokcuaHbIX ADK.

Peakuuu oO6pazoBaHusi akTUBHBIX ()OPM KUCIOPO/a B OMOJIOTMUECKUX CUCTEMAaX.

Peakuuu oOpa3zoBaHus U pacnajaa NepoKcHa BoJIOpoaa B OMOJIOTHYECKUX CUCTEMAX.
[Tepokcunnas moaudukanus OHOMOIEKYTI U OMOJIOTUYECKUE TTOCIIEICTBUS.

[epoxcuanas MOoAH(pHUKALNS JTATTHIOBB OMOJIOTUIECKUX CHUCTEMAX.

Mexanusm Paccena nepokcuIHOro OKUCIEHUS JTUIUAOB.

[Nepoxcunnas mogudukanus JJHK npu yuactuu CHHIIIETHOTO KUCIOPO/a.

[Tepokcunnas monudukanus JJHK. Ponb cynepokcuiHoro aHuoH-paaukana.

XuUMH3M TIpolecca TEpPOKCHIHONH MOIM(PHUKAINKA MOJEKYJd TNpPOTeMHa HMHUIUHUPOBAHHOM
TUAPOKCHIIBHBIMU PaJIMKaIaMH.

XUMU3M Tpouecca HEepOKCUIHOM Moaudukanuu MOJEKYyJl MpOTeMHa HpU y4acTHH
CUHIJIETHOT'O KMCJIOPOJIA.

[Tepoxcuansiii ctpecc. MeTaboau3M 3TaHOa B TICYCHH.

A®K TabauHOTro IbIMa, POCIEICTBUS UX JICHCTBUS.

TOKCHYHOCTH IEPOKCHUJIHBIX COEANHEHHUM.

DUTOTOKCUYHOCTh OPTaHUYECKUX NTEPOKCHUIOB.

CrpoeHnue u Onosiornyeckas akTUBHOCTh apTEMU3UHUHA, IPUPOAHOTO NEPOKCHUTHOTO
ncrounnka ADK.

XHWMH3M aHTUMAJISIPUMHOTO AEUCTBUS apTEMU3HHHHA.

Ctpoenne wu Ouonormueckas aKTHMBHOCTh AaHTHIEIbMEHTHOTO TIperapara- acKapuaoia,
MPUPOJHOTO NepoKcuAHOro uctounnka AOK.

OO6nacTu mpuMeHeHUs B MeIMIIMHE TIepoKcuaa OeH301MIa, IepoKCcuaHOTo ncTouHnka ADK.
XUMH3M JIEUCTBUSI TIEPOKCHIA OCH30MJIa B TPIECCE MHUIIMUPOBAHHOW MOJMMEpHU3AIUN
KOCTHOTO 1IEMEHTa 1 3yOHBIX CMOJI.

buonoruueckas akTUBHOCTh NepoKcHaa OeH30mIa, penapaTa NPOTUBOMUKPOOHOTO JIeiCTBUS
JUISL JIEYEHUSL YTPEBOM ChIIIH.

Xummsm  nepokcuaHorn momubpukarmmu JJHK wu mumunoB ADK, kotopesie TeHepupyer
B OpTraHu3Me MepoKcu]] OEH30MIA.

I'OY BIIO «IOHELIKMIT HAITMOHAJIbHBIN YHUBEPCUTET
XuMuueckuit pakyabTeT

Hamnpasnenne noaroToBku: 04.04.01 Xumusn

Marucrepckas nporpamma: XHUMHSA

[IporpamMma noAroToBKH aKaJeMH4ecKasi Marucrparypa

Cemectp 1

VYuebHas qucuuIUIMHA PuU3MKO-XUMHUS IMPOLECCOB € Y4acTHeM
AKTHBHBIX (GOPM KHCI0POIA
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BHUJIET Nel
1. AxruBHBIE (HOPMBI KHCIOpPOJAa M MEPOKCHIHAS MOIM(PHUKAIMA MAKPOMOJIEKYI: I0JIb3a,
BpEJ U 3aIuTa.
buonoruueckas akTuBHOCTh nepokcuaHbIX ADK.
Peakiun oOpa3oBaHus akTUBHBIX (POPM KHCIOpOJa B OMOJIOIHYECKHX CUCTEMAX.
Peaxuuu oOpa3oBaHus U pacazia EPOKCHIa BOJOPOJAa B ONOJIOIMYECKUX CHCTEMAX.
Ilepokcunnas Mmoaudukanys 6UOMOIEKYI U OUOJIOTUYECKUE TTOCIIEACTBHUS.

SARE A

YTBepkaeHO Ha 3aceaHuu Kadeapsl pU3nueckoi XUMHUU.
IIporokon Ne __ or _« » 20 rona

3aBeayromuii kadenpoit

DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3ananus KoauuecTBo 0a/1;10B
3aganue 1 25
3aganue 2 M
3amanune 3 M
3aganue 4 M
3amanue 5 M
Bcero 100

11. OBPA3EILl TECTOBOI'O 3AJAHUSA

B mpuBeIeHHBIX TeCTaX yKaKUTE MPaBHILHBINA OTBET (MPaBUIIBHBIX BapUAaHTOB OTBETAa OJUH
WJTU HECKOJIBKO).

1. I'panuunas nosepxnocmeo,
ceAasvieaowan KOTOpas paszeiser
' CBS3BIBAIOIYIO U
aHTHUCBS3bIBAIONIYIO 00JIACTH,
OIIpEAENAETCA YCIOBUEM:

a. fh=f+13

0. fo=13;

B. fi+f+f; =0.

amuceAasvlearnulasd
amuceAassledroulai

cessvlearoua

—-

2. [Ipoanamu3uposats cTpykTypy MO (1)

Y1= ...+ Cu@s(a) + C12Qs(eyt -

U OTIPEICTUTh THII BKJIaJa B 00pa3oBaHNe XUMHUECKOi cBs3u S — AO,
KOTOpBIE IEHTPUPOBAHBI Ha aToMax A u B.

CBSI3BIBAIOIINN BKJIA/I;
AHTUBS3BIBAIOIINN BKJIA/I.
B. HECBS3BLIBAIOIIIMU BKIIAJ.

o
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[Ipoanamusuposats cTpykTypy MO (y2)

o= ...- Coaapx(a) T C22@px@)T- ..

U OIIPEJENIUTh TUI BKJIaa B 00pa3oBaHue G-XUMHYECKOH CBsi3u p — AO,
KOTOpPbIE€ HEHTPUPOBAHBI HA aTOMax A u B.

CBSI3BIBAIOIINM BKIIAJI;

v

AHTHUBSI3BIBAIONINI BKJIA,
B. HECBS3BLIBAIOIIIMU BKJIAJ.

[TpoananusupoBath CTpykTypy MO (y2)

o= ...~ Coa@px(a) T C220px(@B)T- ..
U ONIpeNeauTh TUM BKIIaaa p — AO, KOTOpbIE IIEHTPUPOBAHbI Ha aTOMax A U B,
B 00pa3oBaHUE T -XUMUYECKOU CBSI3U.

CBSI3BIBAIOIIIMI BKJIaa,
aHTHUBS3BIBAIOIINI BKJIA,

ov e

B. Hecssa3piBaromini BKI1a.

[TpoananusupoBats cTpykTypy MO (1)

Y1=...F C11Qsa) T C120px(B)t. ..

Y OIIPENEIUTh TUII BKJIaJa S U p — AO, KOTOpbIE LICHTPUPOBAHBI HA aTOMax A
u B, B oOpa3oBaHyne XUMHUUECKOMN CBS3HU.

CBSI3BIBAIOIIMI BKJIaa,

HECBSI3bIBAIOIINI BKJIaJd.

a.
6. aHTHUBS3BIBAIOIINI BKJIQZO,
B.
S

AO neHpupoBanbl Ha aToMax A u B 1 06pa3yror ... KOMOMHALHIO.

Q—Q

Br16paTh KOMIIOHEHTHI C21P5(A) U C22Ps3y MO KOHTpoIHMpyromIei 3Ty
XUMHUYECKYIO CBSI3b:

o= ...Co00s(n) ... C220s(B) +

CBA3BIBAIOIIYIO;
AHTHUBA3BIBAIOITYIO ;
HECBSI3BIBAIOIIYIO.
- C210s(A);

+ C210s(A);

- C220s(B);

* C220s(B)-

¥ ol wop

px 1 S AO neHpupoBaHbI Ha aToMax A 1 B 1 00pa3yor ... KOMOMHAIINIO
Br16paTh KOMIIOHEHTBI C21Ppx(A) B C22@pxB) MO KOHTpOIMpyomen 3Ty
XUMUYECKYIO CBSI3b!

o= ...co10px(a) ... C22PsB) +

d. CBJI3BIBAIOIIYIO,
0. AHTHUBA3BIBAIOIIYIO,
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B. HGCBH?)BIBaIOI_HyIO.
T. -Ca10pxa);
.+ Ca10px(A);
C. - C220sB);
K. +Cosm).
8. Pz AO uenpupoBansl Ha aToMax A u B 1 00pa3yroT ... T-KOMOHHALINIO

BrI6paTh KOMIIOHEHTBI C21Qpz(a) B C22Qpz8) MO KOHTPONMPYIOIIEH 5Ty
XUMHUYECKYIO CBS3b:

Vo= ...C00pz(a) .. C22Qpy(B) +

CBSI3BIBAIOIIYIO;
AHTHUBS3BIBAIOIIYIO;

HECBSI3bIBAIOIIYIO.

-C210pz(A);

+ C210pz(A);

-C220pz(B);

K. +C220pB).

9. | DHeprus pe30HaHCHOTO OPOUTAITHFHOTO B3aUMO/ICHCTBHS aTOMOB A 1 B
BBIYHCIISICTCS 110 BBIPAKCHHIO:

OB 3E O

1 ACIT n, mg 2
a. E/lf\B :_EVAB Z ZZ(Ciniu) ;
i=1 p=1o=1
B3MOnA nB
0 EjB =2 Zl: ZlAleciﬂciVS#VBﬂV;
i=l u=l v=

B. EYY =—(04%xZ5+05Z )Y a5
EE _ .
T. EAB —QA ><QB XY AB>

N,N _

10| CooTHomienue snekTpocTarrnueckoit Teopemsl ['enpmara-deiinmana:

E, (1) .1 \OH(A)
a. T\ _ )
P (1) Y w(A)dzr
0. 2T+V =0

B. 2T +V + Rab 36(RaD) _ 4

dRab

r < Z.Z, p,)
fu_g %2 zaj po dv

12. KPUTEPUU OIEHNBAHUSA

IIo kypcy mnpenmnonaraercs NPOBEAEHUE MPOMEKYTOYHOM aTrTecTalid B BHJE MOAYJIBHOIO
KOHTPOJIS, ¥ 9K3aME€Ha. DK3aMEH CIAI0T CTYACHTHI C LIEJIbIO MOBBILIEHUS PEUTUHTA.
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Pacnpeodenenue 6an106, Komopsie MoZym noay4Yums cyoeHnsl 8 Poyecce u3yueHus

OUCUUNTTUHDL
OprannzannoHHO CPC Bcero
y4eOnasi paGora NupuBuayansuas | MoayabHblil | MaauBuayaabHas
CTyAeHTa padora KOHTPOJIb |TBOpYecKasi padora
Max 50 6aos max 10 max 40 100 GamnnoB
6asioB OaoB
Hlxana coomseemcmeus 6a1108 HAYUOHATLHOU WIKATIE
Onenka Onenka o OueHka 1o rocy1apcTBeHHOM MIKaJe Onenka no
no mkaje | 100-6a/s1bHOM (3x3ameH, Mud PpepeHIUPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOM
ECTS HIKaJie mKaJje (3ayer)
A 90-100 5 (OTIIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (y1OBIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEIIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJICTBOPHUTEIIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOI cllaun
F 0-34 2 (HeyIOBJICTBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOI clTauu MPH YCIOBUU
00s13aTeNIbHOT0 HAOOPa JTOTOTHUTENBHBIX 0aJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O MIPOLECCA
JlexuvoHHBIE 3aHATUSA POBOIATCA B AyAUTOPHUH, OCHAIICHHOW MYIBTUMEIUNHON TEXHUKON U

JIOCKOH.

JlaGoparopHble 3aHATHS MPOBOJATCS B KOMIIBIOTEPHOM  KJlacce,

000pyT0BaHHOM

KOMIIbIOTEpaMH C JIMLEH3MOHHBIM INPOTPaMMHBIM OOecreueHHeM, JOCTylnoM K cetu HHTepHer,
cTojamu, aockoi. [lomomnurtenbHoe obecneuenue: Wi-Fi nocTyn B Kopmycax yHHMBEpCUTETa,
TEKCTOBBIE U 3JIEKTPOHHbIE pecypchl HayuHol OnbIuoTekn yHuBepCcuTeTa
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http://library.donnu.ru/catalog/

21

501.
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7. | denucoB E.T. Pagukanbnas xumusi apremMusuHuHa [Texct]| / | DIeKTpOHHBIHA
E.T. Henucos, C.JI. Comomosa, T.I'. JlenucoBa // Ycmexu pecypc +
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8. | KonynaeslO. E. AxTuBHbIE (hOpPMBI KUCIOPOJA U CTPECCOBBIA | DIEKTPOHHBIH

curnanimar 'y pactenuii [Texcr] / }O. E. Komymaes, 0. B. pecypce
Kapmen / Ukrainian biochemical journal. — 2014. — Vol. 86, +
No 4 - C. 18-35. Pexum

nocryma: http://nbuv.gov.ua/UJRN/BioChem 2014 86 4 4
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MPOIIECCaX CaMOOYHINEHHs TMPHPOIHBIX BOTHBIX JKOCHCTEM pecypc
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aKTyalbHbIe TPOOJIEMbl T'YMAaHUTAPHBIX U €CTECTBEHHBIX HaYK.
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15. THOOPMAILIMOHHBIE PECYPChbI
http://mondnr.ru/ — MunucTepcTBo 00pa3oBanus u Hayku JloHenkoit HapomHo# Pecniyomuku
http://resobrnadzor.ru/~ PecnyOnukanckas ciyx06a IO KOHTPOJIIO W Haa3opy B chepe
o0pa30BaHMs U HAYKU

16. TTPOT'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO(kopriopatuBnas nunensus JJOHHY, nmuiiensus Ne46484614);
2. WindowsOffice (koprioparusHas nutiersus JJOHHY, nunensust Ne46472919);
3. MicrosoftVisualStudio (numen3us nporpammbel DreamSpark asist BeIcIX y4eOHBIX 3aBEICHH );
4. JIuuensus GPL, Apach, BSD st cBo60IHOTO MPOrpaMMHOTO 00€CIIeUeHHUS:
— AntuBupyc Kacnepckoro;
— Adobe Acrobat Reader.

Pabouast mporpamma paccMoTpeHa U MepeyTBepXkKAeHa Ha 3aceMaHuu Kadeapsl GU3HIECKOMN

XMMHUU C U3MEHEeHUsIMU (0e3 M3MEeHEeHU) Ha rof.
[Ipotokonm Ne ot « » T.

3aBenyromuii kadeapoit B.M. Muxanbuyk
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