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Paboyasd mnporpaMMa JUCLMIJIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesnbHbIM cTaHfgapToM (OC MIY) pna peannsyeMbix
OCHOBHBIX NPOQpecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30oBaHUA IO
HanpaBJ/ieHuIo NoAroToBku / cnenuanbHocTU 04.05.01 «PyHAaMeHTaNbHAasA M NPUK/IAHAsA
XUMHUSA» (IporpamMMa clieljuajauTeTa), yTBepxkaeHHoro npukasom MI'Y ot 22 uwaa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 aekabpsa 2011 roga Ne 1289, ot 27 anpens 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

['og (rogbl) npuemMa Ha 00y4YeHHe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019




1. HauMeHoBaHUe JUCLUIIMHBI (MoAy./is1) PaauanuoOHHAsA XUMUS MOJIEKYJIAPHBIX CUCTEM

2. YpoBeHb BbICIIET0 00pa30BaHUs — CIeLMAJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaaMeHTa/IbHAA ¥ IPUKJIAAHAA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOI], 610k 1.

5. HJIaHI/IpyeMbIe pe3yJbTaThbl O6y‘I€HI/IH o AuCOUIJIrnHE, COOTHECEHHDbIE C [IJIAHUPYEMBbIMH PE3yJIbTATAMHU OCBO€HHUA 06p330BaTEHbHOﬁ

NporpaMMbl (KOMIETEHLUAMH BbIILYCKHUKOB)

KoMmneTreHuusa

IlnanupyemMble pe3y/ibTaThl 06y4YeHMs 10 AUCHMITIMHE (MOAYJII0)

CIIK-3.C. CnocoGHOCTb OLeHMBATh BepOsSTHble HalpaBJIeHUS
pa/iMallMOHHO-XMMHUYECKHUX MpeBpallleHud U3 UMeLUXCs
3KCIepUMEHTa/IbHBIX U TEOPETUYECKHUX JAHHBIX O CTPYKTYpE U
CBOMCTBaX MOHU3UMPOBAHHBIX U BO30YXKJEHHBbIX MOJIEKYJ C

y4eToM 3aKOHOMEepPHOCTeN BJIMSIHUS MOJIEKYJIIPHOM
CTPYKTYPBbI Ha MeXaHU3M paZiualMOHHO-XUMHYECKUX
IpPOLIECCOB

3HaTh: OCHOBHble MeXaHU3Mbl PaJiMAllUOHHO-XMMHUYECKUX NpeBpalleHUuH
KJIIOUEeBbIX MOJIeJIbHbIX COeJJUHEeHUH (BoJa, YIrJIeBOAOPOJbI, CIHUPTHI,
aJIKUJITaJIOTeHU/bl)

3HaTh: NPUHLUIBI yIpaBJeHUs paJUallMUOHHO-XUMHUYECKUMHU NPOLeCcCaMU
B MOJIEKYJIAPHBIX CUCTEMaX

YMeThb: HCIOJIb30BaThb YKa3aHHble 3HAHUA JJs UHTeplpeTaluu
IKCIIePUMEHTA/IbHBIX JaHHbIX U NPOrHO3MPOBAHUS OCHOBHBIX KaHaJOB
paZiMalluOHHO-XUMHUY€ECKUX Pa3/JIMYHbIX MOJIEKYJISIPHBIX CUCTEM

BiiageTh: npueMaMu NOMCKa HeOOXOJAMMOM CIPaBOYHOW MHQOpMaLUHY,
KPUTHYECKOTO aHa/M3a JIMTepaTypHbIX JAHHBIX, METOJAMHU NPOBEeJeHUS
$U3UKO-XMMUYECKUX pPacyeTOB M OLIEHOK MapaMeTpoB paJUalUOHHO-
XUMHUYECKUX NPOLECCOB

CIIK-4.C. Cnoco6HocTb ¢GopMHUpPOBATh M MOAUPULIMPOBATH
HAHOCTPYKTYpbl U HaHOMaTephaJbl C Y4Y€TOM OCHOBHBIX
NPUHIUIIOB paJUAlMOHHO-XUMHUYECKUX ITPOIECCOB

3HaTbh: OCHOBHble MeXaHU3Mbl (OPMHUPOBAHUS HAHOYACTHUL, U [PYTUX
TUIIOB HAHOCTPYKTYP NOJ JeMCTBUEeM HOHU3UPYIOLIUX U3JIyYEeHUN

6. 06 beM AVUCHUIIJIMHDBI B 3a9€THBIX €JMHUILaX C YKa3aHHUEM KOJIN9€CTBAd dKaA€MHIE€CKHNX NJIKN dCTPOHOMUYECKHUX YaCOB, BbII€JICHHBIX Ha
KOHTAKTHYIO pa60Ty O6y‘{a}OH_lI/IXCH Cc ipenoaaBaTejieM (I'IO BHUJaM y‘{e6HbIX 3aHHTHfI) U Ha CaMOCTOATEJIbHYIO pa60Ty O6y‘{a}OH_lI/IXCH:

06sem ducyunauHsl (Modyas1) cocmasasiem 4 3auemHule eduHuybl, 8ce2o 144 yaca, uz komopulx 78 yacos cocmas/isiem KOHMakmuas paboma
cmydenma c¢ npenodasameaem (36 uyacos - 3aHsIMusl N€KYUOHHO20 muna, 36 4acos - 3aHsAMusl CEMUHAPCKO20 muna, 2 4aca - 2pynnoswle
KOHCy/bmayuu, 4 waca — npoMexcymo4Hbslli KOHmMpoJib ychesaemocmu), 66 4acos cocmas/siem camocmosimeavHas paboma cmydeHma.




7. BxogHble Tpe6oBaHUSA JJisl 0OCBOEHUS AUCUUILIMHBI (MOAYJIS), IpeJiBapUTebHbIEe YCI0BUS.

O6y4yarouuncs JoKeH

3HaTh: 0CHOBbI GU3NUECKON XHUMHUH, CIEKTPOCKOINUHN U CTPOEHUS MOJIEKYJI, OCHOBHbIE IOHATHUSA U ONIpe/ieJIeH s, UCI0JIb3yeMbI€ B
pavalMOHHON XMMHH, CBOMCTBA KJIIOYEBbIX UHTEPMEAHUATOB PaIMAllMOHHO-XUMUYECKHX MMPOIECCOB U METO/bl UX UCCAeJOBAaHUN

YMeTb: aHa/IM3UPOBATh JIUTEPATYPHbIE JAHHbIE, UCIIOJIb30BaTh COBpeMeHHbIN ¢pu3ndeckrue U PU3nKo-XMMHUYeCKHe 6a3bl JJAHHBIX,
OCylIeCTBJSATh 000CHOBAaHHbIN BbIOOP METO/0B PaZMallMOHHO-XHUMHUYECKOTO UCCIe[J0BAHUS

BiageTs: MeTo/JaMU pacyeTa XapaKTEPUCTUK paJJMallUOHHO-XUMHUYECKHX MPOIeCCOB U CPAaBHUTEIbHOI'0 aHAJIM3a BO3MOXKHbIX MEXaHU3MOB
IpU pa3/IMUHbIX TapaMeTpax AeUCTBYIOLIEr0 U3/IYYeHUs

8. CozepkaHUe AUCHHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaunMeHoBaHHMe U KpaTKoe Bcero B ToMm yucie
cojepKaHue pa3esioB U TEM (uacwi)
AMCIUTUIMHBI (MOAYIA), KoHTakTHas pa6oTta (pa6oTa Bo B3aUMO/JeNCTBUM C CamocTosiTe/bHasA
npemnojaBaTteJsjieM), 4achl pa6oTa 06y4awierocs,
¢dopma npomMeKyTOYHOM W3 HUX achbl
aTTecTal MM N0 JUCHUIIIUNHE 13 HUX
(moays0)
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Paspgen 1. PaguanoHHast XUMUA 26 8 8 16 6 4 10
BO/IbI M BOJJHBIX PAaCTBOPOB




Paspgen 2. PaguanoHHast XUMUA 18 8 6 14 4 4
yrJIEBOJLOPOJOB

Pazpnen 3. PaguanyioHHas XMMUS 22 6 8 14 4 4 8
GYHKIMOHA/IbHBIX OpTraHU4YeCKUX

coeJMHEeHU U

Pasnen 4. HeapgautuBHble a¢pdekTl | 14 4 6 10 4 4

B paJiMallMOHHON XHMHH.
CeZIeKTUBHOCTb PaMaLlMOHHO-
XUMHYECKUX MPOIECCOB

Pasgen 5. Biusinue ¢paszoBoro 26 10 8 18 4 4 8
COCTOSIHUSI U TeMIlepaTyphbl Ha
paiMalluOHHO-XUMHUYECKHE

npeBpalleHus

[IpoMexyTo4yHas aTTecTanusa 38 2 4 6 32 32
3K3aMeH

HToro 144 36 36 2 4 78 54 12 66

9. O6pa3oBaTe/ibHbI€ TEXHOJIOTUH:
-IpYMeHeHre KOMIbIOTEPHbIX CUMYJISTOPOB, 06pab0oTKa JJaHHBIX HAa KOMIIbIOTEPax, UCMI0JIb30BaHME KOMIbIOTEPHbIX IPOrpaMM,
yHpaBJISIlOLUX NIpUbOpamu;
-UCI0JIb30BaHHUE CPeJCTB JUCTAHIIMOHHOTO CONPOBOX/eHNS yUeOHOTO MPOLLecca;
-penojiaBaHue AUCLUIIIMH B $OopMe aBTOPCKUX KypCOB MO IporpaMMaM, COCTaBJ€HHbIM Ha OCHOBE pe3y/IbTaTOB UCC/AeL0BaHUMN
Hay4YHbIX Ko MI'Y.

10. Yye6HO-MeTOAMYECKHE MAaTepPHaAJIbl /IS CAMOCTOSATEbHOM Pa6OoThI O AUCHUILIMHE (MOAYJII0):
CamocTosTesbHasA paboTa NPOBOJAUTCSA B COOTBETCTBUH C 33/IaHUSIMH, MTOJIy4aEMbIMU CTYIEHTAMH BO BpeMsl JIEKLUH.
CamocTosTe/bHasA paboTa CTYAeHTOB 06ecriedruBaeTCs JOCTYIIOM K ceTU MHTepHeT U 6a3aM JJaHHbIX.




11. PecypcHoe ob6ecnedyeHue:
e [lepeyeHb OCHOBHOM Y BCIIOMOraTeJbHOM Y4eOHOU IMTEPATYPbl KO BCEMY KYpPCY
OcHOBHasA JIuTEpaTypa
1. [TukaeB A.K. CoBpeMeHHas1 paiualjMOHHas XUMHUs. Paarosins ra3oB U xujkocted. M.: Hayka, 1986.
3. JKCcIlepuMeHTaJlbHble MeTO/Ibl XUMUU BbICOKUX 3Heprul / Ilox pexa. M.A. MeabHukoBa. M.: MI'Y, 2009.

JlonoIHUTe/IbHAS JIMTepaTypa
1. XapT 3., AH6ap M. 'mapaTupoBaHHbIH 3/1eKTpOoH. M.: AToMu3zar, 1973.
2. Feldman V.I. Organic radical cations and neutral radicals produced by radiation in low-temperature matrices. In: EPR of Free
Radicals in Solids II. Trends in Applications and Methods / Eds. A. Lund and M. Shiotani (2nd Edition), Springer, 2013, P.25—70.
3. 3amapaeB K.U. XaiupytauHoB P.®., Knpanos B.Il. TyHHesMpoBaHHe 3JIEKTpOHA B XUMUHU. XUMHYECKHE peaKLMU Ha OOJIbIIMX
paccrossHusAX. HoBocubupck: Hayka, 1985.
4. PagyanuoHHas xuMus yrieBoaopozioB / [loa pen. I'. ®énbauaka. M.: JHeproatomuszar, 1985.

e MaTepuasbHO-TEXHUYECKOE 0bOeclieueHUe: ClielluabHbIX Tpe60BaHUN HET, 3aHATHS IPOBOJSATCS B 0ObIYHOM ayIUTOPUH,
OCHallleHHOM J0CKOM U MeJsioM (MapKepaMHu)

12. fI3bIK npenojgaBaHus — pyCCKUHN
13. [IpenogaBaresnu:
®enpaman Bragumup UcaeBuy, npodeccop, [.X.H.
®oHABI OLIEHOYHBIX CPEACTB, HE0O6X0AUMBIE AJI OLleHKH Pe3y/IbTaTOB 00y4YeHUA

O6pa3L[bI OLI€EHOYHBIX CPpEeACTB AJid TEKylUlero KOHTPOJIA YCBO€HHUA MaTepHraJjia U HpOMeXCYTOqHOﬁ aTTeCTalluHu - SK3aMeHa. Ha sk3ameHe
npoBepAeTcd JOCTUKEHHUE TPOMEXKYTOYHBIX MHAUKATOPOB KOMHeTeHU,I/II‘/JI, IepevYrcCJieHHbIX B n.5.

Bonpocsl K 3K3aMeHy:

1. [lepeuyrciuTe OCHOBHbIE NPOMEKYTOYHbIE U KOHEYHbIE NPOAYKTHI PaZiM0JI13a BOJbI U YKaXKHUTe UX BbIXO/bl N10CJIE 3aBepPIIeHUs peaK Ui B
HInopax Mnpu o6/y4eHUU u3JydyeHUsiMu ¢ HU3ko# JIIIJ mpu KoMHaTHOU TeMmiepaType. HanuuivMTe npuMepsl peakiui rupaTUPOBaHHOIO
3JIEKTPOHA Y FU/APOKCUJIBHOTO PaiMKaJjia C paCTBOPEHHBIMU BellleCTBAMH.



2. CpaBHUTE COOTHOLIEHHE BbIXOA0B NpoAyKTOB pa3pbiBa C—H u C—C cBsi3ell npu paauo/iv3e H-reKcaHa, reKkceHa, 2,2-AUMMeTUI0yTaHa,
LIMKJIOreKCaHa ¥ 6eH30J1a.

3. [lepeunciuTte OCHOBHbIE paiuKaJibHble IPOAYKTbI PaJIM0/IM3a NPOCTHIX CHUPTOB U BO3MOXXHBIM MeXaHU3M UX 00pa30BaHUS.

4, KakoBbl BO3MOXHbIe IPUYHUHBI HeaAAUTHUBHBIX 3Q(EeKTOB IIPU paiMo/IM3e FOMOTeHHbIX OMHapHbIX cMecel? [I[puBeuTe NpUMephl.

5. KakoBbI OCHOBHBIE OCOOGEHHOCTAMM paZM0JIU3a MOJIEKYJIAPHBIX cTekoa? Kakhe peakKLiMy MOTYT NPOTeKaTb NPHU 06Jy4eHUH CTEKOJI IIpU
TeMnepaTtype Hxe 77 K? npuBesyTe NpuMephl.

6. Kakvue MexaHHM3MBbI MOI'YT 0OecledyuBaThb CeJeKTUBHOCTb pPaJHUalMOHHO-XHUMHUYECKHUX MPOLECCOB B MOJIEKYJIAPHBIX KOHZAEHCUPOBaHHbBIX
cpeAax Ha paHHUX CTaAUAX?

7. HazoBuTe BO3MOXHBIe IPUYMHB] HEaJJUTUBHBIX 3QPEKTOB B paJJMallUOHHOM XUMHUHU MUKPOTETEPOTE€HHBIX CUCTEM. YKAXKUTE KPUTEPUHU UX
peasM3anuy, NpuBeuTe IpUMepHI.

IIpuMepbl KOHTPOJIbHBIX 3aJAHUN U 3314 JJ1d IK3aMeHa
1. [IpeckakuTe COCTaB M Ha4aIbHbIE BBIXO/bI MPOAYKTOB PaJii0Jn3a pa36aBJIeHHOr0 BOJHOT0 pacTBOpa (1o BbIGOPY NMpenogaBaTelis).

2. Ha ocHOBaHMU NpeyIoKEHHBIX JAaHHbIX O pPaJAallMOHHO-XUMHUYECKUX BbIX0/laX BOAOPO/A B CUCTEME LIMKJIOTEeKCaH — YeThIPEXXJIOPHUCThIN
yrJIepo/i oNpe/ie/IMTe MaKCUMaJIbHOE OTKJIOHEHHE OT aAJUTUBHOCTH. [Ipeis10KuTe 06’ bsICHEHHE.

3. OI_leHI/ITe paanyC TYHHE/JIMPOBAHHA 3JIEKTPOHA HA OCHOBAHHWHU NPEeAJIONKEHHBIX SIKCIIEPUMEHTAJIbHBIX IAHHBIX O CHUXX€HHWH MHTEHCHUBHOCTHU
CUI'HaJia CTa6I/IJII/IBI/IpOBaHHbIX 3JIEKTPOHOB MPH HU3KOTEMIIEPATYPHOM paAHOJIN3€ CTGKJIOO6p33HOﬁ CUCTEMDI, coaepmameﬁ pa3/IMYHbIE
KOHIEHTPAalKWH aKIENITOPA 3JIEKTPOHOB, IIPX OANHAKOBOM BPEMEHH BbIAEPKKH o6pa3ua.

3. KakoBbl OCHOBHbIE NPOJYKThI IPY raMMa-06JiydyeHUH J,ea3pUpPOBAaHHOTO BOJHOr0 pacTBopa xjiopodopma (10-3 M). [IpuBeguTe peakuuu
ux obpasoBaHud. Kakol oxxuiaeMbli paIMallMOHHO-XUMHUY€ECKUH BBIX0Jl MOJIEKYJIAPHOI'O BOJAOPO/ia B 3TOM cUcTeMe?

4, PaBHOBeCHasl paCTBOPUMOCTb 3aKUCH a30Ta B Boje npu 293 K cocraBisieT 0.63 o6beMa rasza Ha 1 o6beM Bojbl. Kakoil HayasbHBIN
paAvalMOHHO-XMMHUYECKUN BBIXOJ, a30Ta MOXXHO O0KH/JATh MPU ramMMa-ob6Jy4YeHUH BOJHOTO pacTBopa, cofepkauiero 3- 103 M CuSOs, B
aTMocdepe 3aKHUCHU a30Ta IPY KOMHAaTHOU TeMnepatype? Kak u3aMeHuUTCs 3Ta BeJIMUMHA IPU IPOBeleHUU dKciepuMeHTa nipu 273 K?

5. llpy ob6sydyeHuu nuc-6yteHa-2 npu 77 K 6bu1 3apeructpupoBaH cnektp IIIP, npejcraBasiomuid co60d MyJbTUIJIET CO CpPeJHUM
pacuenyienreM 1.4 MTia, a npu pasroin3e KPUCTAJIIUYECKOTO TPpaHC-0yTeHa-2 — APYrod MyJIbTUILJIET CO CPeJHUM paclienyenuemM 2.3 mTur.
KakuM pasukanaM MOKHO IPUNMCATh 3TU crieKTpbl? B yeM npu4rHa pa3nnyua’?

6. ONUUINTE OXUJAEMYI0 3aBUCUMOCTb 3PPEKTHBHOTO paJUaALMOHHO-XHUMHUUYECKOTO BbIXOJA BOJIOpPOJA NMPU PajiMoJik3e IUKJIOreKcaHa U
CUCTEMBI LIUKJIOTEKCAaH-0€eH30J1 OT [103bl 00/1y4eHus? OO6pa3oBaHUs KaKUX NPOAYKTOB MOKHO 03KM/IaTh PU GOJIbIIKX J103aX?



7. [lpeanoxuTte cxeMy pajualMOHHO-XMMHWYECKUX MPOLIECCOB B 3allassHHOW aMIlyJ/ie ¢ BOJHBIM PacTBOPOM, HAChILEHHbIM 3aKUChI0 a30Ta, U
cogepxamum 0,5 M metanos1a u 0,002 M cysnbdaTa HUKess. ByayT Jin 06pa3oBbIBaThbCsd HAHOYACTUIbl METANJIMYECKOT 0 HUKEJIS, eC/IU 3, TO
KaKOM 0XKHWJaeMbli XapaKTep 3aBUCMMOCTH UX HAKOIJIEHUS OT J03bl? Y4ecTb, YTO PaCTBOPUMOCTb 3aKHUCHU a30Ta B BoJe coctaBisdeT 0,63
o6beMa rasa Ha 1 06'beM Boawl mpu 200C.

MeToan4yecKue MaTepuasbl JJjisl IPOBeJeHUs MPOLEeAYP OLleHUBAHUSA pe3y/IbTaTOB 00y4YeHHUs
[[Ikasia olleHMBAHUS 3HAHUW, yMEHUW U HABBIKOB SIBJISIETCS eUHOM /sl BCeX AUCLUMIIINH (MpHUBeAeHa B TabJIUIe HUXKeE)

IIIKAJIA U KPUTEPUU OEHUBAHHWSA PE3YJIbTATA OBYYEHHUA no gucuunivHe (MOAYJII0)

OneHka 2 3 4 5
PesysibTaT

3HaHUA OTtcyTcTBHE ®parmeHTapHble 3HaHUA | O6LIMe, HO He CTPYKTYPUPOBaHHbIE CdopmupoBaHHbIe
3HaHUU 3HaHUSA cUcTeMaTU4yeCKue 3HaHUs

YMmenusa OTtcyTcTBUE B nesioM ycnemHoe, Ho He | B LiesioM ycrieliHoe, HO cofepaKaliee YcneniHoe u cucreMaTuyeckoe
YMEHUM CUCTeMaTHU4YeCKOe YMeHUe OT/ieJIbHbIE IPOOEJbl yMEHUE yMeHUe

(momyckaeT HETOYHOCTH
HENPUHIMIIMAJIbHOI0 XapaKTepa)
HaBbiku OTtcyTcTBUE Hanvuue oTaenbHbIX B nenom, cbopmupoBaHHbIe CdopmupoBaHHbIE HABBIKY,
(B1aseHus) HaBbIKOB HaBbIKOB HaBbIKH, HO HEe B aKTUBHOU popMe IpUMeHsieMble DU pelleHUu U
3a4a4
PE3YJIbTAT OBYYEHUA ®0OPMA OLLEHUBAHUA

Mo AUCHUIIMHE (MOAYJII0)

3HaTh: OCHOBHbIE MEXaHH3MBbI paaAnauOHHO-XUMHUYECKHUX HpEBpaI_U,EHI/Iﬁ KJ/IIOYEBbIX MO/ €JIbHbIX

coeiMHeHUH (BOJa, yIJI€EBOAOPO/Ibl, CIUPTHI, AJIKUJITAJOTeHU/bI )

3HaTh: IIPUHIOUIIBI YIIPAaBJIEHHUA PaJUAIUOHHO-XUMHUYECKHUMHU PO eCCaMH B MOJIEKYJIAPHBIX

CHUCTeMax

3HaTb: OCHOBHble MeXxaHU3Mbl GOPMHUPOBAHUS HAHOYACTUL] U APYTHUX TUIIOB HAHOCTPYKTYP MO/

JleiCTBMEeM MOHU3UPYIOUIMX U3JIyYEeHUN

MEpPONpHUATHUA TEKYLIETr0O KOHTPOJIA
yClieBaeMoCTH, YCTHblf/'I OIIPpOC Ha
JK3aMeHe

YMeTb: ucnosb30BaTh YKa3aHHbl€ 3HaHUA OJId UHTePpHIPEeTAlUH SKCIEPUMEHTAJIbHbIX IdHHBIX U
I[IPOTHO3WPOBAHHUA OCHOBHbLIX KaHAJIOB pAANAIJUOHHO-XUMHUYECKHUX PA3JIMIHBIX MOJIEKYJIAPHBIX

MepONpUSATUS TEKYLIEr0 KOHTPOJIS
yCIEBaEMOCTH, YCTHBIM ONPOC HA




CHUCTEM

JK3aMeHe

BriasieTh: nprueMaMu oucka He06X0JUMOM CIIPaBOYHON HHOPMAIUHM, KpUTUYECKOT0 aHaIKM3a
JINTEpPATYyPHbBIX JAHHBIX, METOJaMU NPOBeJleHUSA PU3UKO-XHUMHUUYECKUX PACUETOB U OLI€HOK
napaMeTpoB paAvalMOHHO-XMMHYECKUX IPOLIECCOB

MepONpUATUSA TEKYLLET0 KOHTPOJIA
yCIeBaeMOCTH, YCTHbIHN ONpoC Ha
JK3aMeHe




