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Paboyasd mnporpaMMa JMCHUIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesnbHbIM cTaHfgapToM (OC MIY) pna peannsyeMbix
OCHOBHBIX NPOQpecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30oBaHUA IO
HanpaBJ/ieHUI0 NMoAroToBkU / cnenuanbHOCTH 04.05.01 «PyHjaMeHTasbHasA M NPUK/IALHAsA
XUMHUSA» (IporpaMMa clieljuajauTeTa), yTBepkAeHHoro npukasom MI'Y ot 22 uwasa 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 gekabps 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. HaumeHoBaHuWe AUCHUIINHBI (MOAYJ151) OCHOBBI paJUallMOHHOM XUMHUHU U METOAbI PaiMAallMOHHO-XUMHY€ECKUX UCCIeJOBAHUN

2. YpoBeHb BbICIIET0 00pa30BaHUs — CIELAA/IUTET.

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 AUCHHUIIJIMHE, COOTHECEHHDbIE C IIJTAHUPYEMbIMHU PE3YJIbTATAMU OCBO€HHUA O6paBOBaTeﬂbHOﬁ

NporpaMMbl (KOMIETEHLUAMH BbIILYCKHUKOB)

KoMmneTreHuusa

IlnanupyemMble pe3y/ibTaThbl 06y4YeHMs 10 AUCHMIIIMHE (MOAYJII0)

OIIK-1.C. Cnoco6HOCTb pewmaTtp COBpEMEeHHbIe
npo6semMbl GyHJaMeHTaJIbHON U MPHUKJIAJHON XUMUH,
MCNOJIb3ys] MEeTOJO0JIOTHMI0 HAyyHOro MoJxoJa |
cucteMy QyHJaMeHTaJbHbIX XUMUYECKUX MOHATUH U
3aKOHOB

YMeThb: aHa/IM3UPOBAaTh HAY4YHYIO JINTEPATYypy C LieJibl0 BbIOOpa HampaBJIeHUs U
MEeTO/I0B,  INpUMEeHsieMblX B  MCCJEeJOBAaHUM 1O  TeMe  BbINYCKHOH
KBa/IMPUKALLMOHHOMN paboThI,

YMeThb: caMOCTOATENbHO COCTABJ/IATD IIJIaH UCC/Ie0BAHUS

BiajgeTrb: HaBblKaMM IIOMCKA, KPUTHUYECKOrO aHaliu3a, 0000LieHUss U
CUCTeMaTH3alMM Hay4HOW HHQOpMaLUM, NMOCTAHOBKHU LieJied MCCAe[JO0BaHUA U
BbI6Opa ONTHUMaJIbHbIX IYTEN U METO/I0B UX JIOCTHXKEHHUS

CIIK-1.C. Cnoco6HOCTb HCHOJIb30BaTb (QU3UYECKHE

OCHOBBI  paJJUALMOHHONW  XUMHUM  [Js  00lIeH
XapaKTepPUCTUKHU palaliMOHHO-XUMHYECKUX
NpoLecCOB MNpPU  JEWCTBUM  pPa3/IMYHbIX  BHU/JOB

VOHU3UPYKLIUX U3JIyYeHUH

3HaTh: OCHOBHbIE IMOHSTUSA H onpejgesieHud, HUCIIoJIb3yeMble B paﬂHauHOHHOﬁ
XUMHUH

3HaTh: (l)I/IBI/I‘{ECKI/Ie OCHOBbl ME€EXaHHU3MOB BBaI/IMO,U,eI‘/JICTBI/IH HU3JydeHud c
BeIIeCTBOM, BpPEMEHHbI€ XdPAKTEPUCTHKHU PaA3JIMIHbIX CTaAI/IP’I paaAruanOHHO-
XMMHWYECKHX IMPOLECCOB

CIIK-2.C. Cnoco6HOCTh MCNO0JIb30BaTh TEOpPETUYECKHE
OCHOBBI 3KCIepUMeHTaJbHbIX METO/I0B 15
NpaKTU4YeCKHe HaBbIKM WX HCHOJb30BaHUS IpU
UCC/ieJOBAaHUU PaiMallMOHHO-XUMUYECKHUX MPOLLECCOB
B KOH/IEHCUPOBAHHbBIX Cpeax

3HaTh: CBOWMCTBAa KJ/IWOYEBbIX MHTEPMEAWATOB  paJUallMOHHO-XUMUYECKUX
MPOLECCOB U METO/Ibl UX UCCAEL0BAHUMN
3HaTh: NpPUHLUIBI JeUCTBUS HCTOYHUKOB U3JIy4YeHUs, MCIO0Jb3yeMbIX B

pasvalMOHHON XMMHUU U OCHOBBI JJO3UMETPUHU

YMeThb: aHaA/IM3UPOBATh JIUTEPATypHble JlaHHbIE, OCYIIECTBJSAThL OOOCHOBAHHbBIN
BbIOOD METO/|0B paJJUallUOHHO-XHMMHUYECKOTO UCCJIeJOBAHHS

Biaaaerb: MeToJaMM pacyeTa XapaKTEPUCTUK  paJUalMOHHO-XUMHUYECKUX
MPOLECCOB M CPAaBHUTEJIbHO aHa/IM3a BO3MO>KHbIX MEXaHU3MOB MPHU Pa3IUYHBIX
napaMeTpax JeMCTBYIOILEr0 U3JyYeHuUs




6. 06'beM JUCHUIIJIMHBI B 3a4€THBIX eIMHUIAX C YKa3aHHWEM KOJINUeCTBa aKaJleMUY€eCKHUX UJIH aCTPOHOMHUYECKHX YaCOB, BbIJleJIEHHBIX Ha
KOHTAKTHY0 paboTy 00y4aroLUXCcs ¢ MpenojiaBaTesieM (110 BUAaM y4eOHbIX 3aHATHM) U HA CAMOCTOSITE/IbHYI0 Pab0Ty 00y4JaroUXCS:

O6wem ducyunauHsl (Modyas1) cocmasasiem 4 3auemHble eduHUybl, 8ce2o 144 uaca, us komopbix 78 yacos cocmasisiem KOHMAKmMHasi paboma
cmydenma c¢ npenodasamesem (36 uacoe - 3aHsAMus JAeKYUOHHO20 mund, 36 4acos - 3aHAMusl CeMUHAPCKO20 mund, 2 Yaca — 2pynnogbule
KOHCY/lbmayuu, 4 yaca - npomexicymo4Hwlli KOHMpo.Jib ycnegaemocmu), 66 4acoe cocmasJ/isiem camocmosime/ibHasi paboma cmydeHma.

7. BxoHble TpebGOBaHUS /i1 OCBOEHUS JUCHUIINHDI (MOAYJs), IpeABapUTE/bHbIE YCI0BUS.
O6y4yarouuncs JoKeH

3HaTh: 0011IM€e NIPUHIUIBI XUMUU BbICOKUX SHEPTUH, OCHOBbI CIEKTPOCKOINUHU U CTPOEHUS MOJIEKY.
YMeTb: HCM0/1b30BaTh YKa3aHHbIe 3HAHUSA /115 pellleHUsI KOHKPEeTHBIX 3a7ja4

BiageTsb: npreMaMH MoMCcKa CIPaBOYHON HHGOPMALIMKU U HABbIKAMU PabOThl C HAYYHOU JIMTEPATYPOH

8. Coziep>kaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPHUPOBAHHOE 110 TEMAM.

Bcero B ToM 4ucie
HavMmeHOBaHMe U KpaTKoe (4acni)
coJepkaHue pas3/e/ioB ¥ TEM KoHTakTHas pa6oTa (pa6oTa BO B3aMMOJEeCTBHH C CamocTosaTe/IbHaA
JUCIMILIMHBI (MOAY.Id), npenojaBartesieM), 4achbl pab6oTa o6y4yaouerocs,
W3 HUX 4acel

dopma npomeKyTOYHOM Y3 HUX
aTTecTalMM N0 JAUCHUILINHE
(Mmoay.10) - « Y4eOHbIe Bcero £ Bcero
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Tema 1. dusnyeckue OCHOBBI 30 10 10 20 6 4 10
pajUanMOHHOW XUMUH

TeMma 2. PanHue cTaguu 30 12 10 22 4 4 8
pagualnMOHHO-XUMHUYECKHX
npoueccos. [lepBuyHbIe
WHTepMeJuaThl

Tema 3. IkcneprUMeHTa/IbHbIE 24 8 8 16 4 4 8
MeTO/bl UCCIe[JOBAHUSA
paAvanOHHO-XMMHUYEeCKUX

IpPOLIECCOB

Tema 4. UCTOYHUKY U3J1y4EeHUA U 22 6 8 14 4 4 8
JlO3UMeTpUs

[IpoMexxyTo4Hasl aTTecTalnus 38 2 4 6 32 32
9K3aMeH

HToro 144 36 36 2 4 78 50 16 66

9. O6pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpUMeHEHHE KOMIIbIOTEPHBIX CUMYJIITOPOB, 00pab0TKa JaHHBIX HA KOMIbIOTEPAX, UCI10J1b30BaHUE KOMIbIOTEPHbIX IPOTrPaMM,
yIpaBJASOLUX IPUO6OpPaAMY;
-UCI0JIb30BaHUeE CPeJCTB AUCTAaHIJMOHHOI'O COMPOBOXKAEHUS Y4eOHOT0 Mpoliecca;
-penoJiaBaHue JUCLHUIIJIMH B popMe aBTOPCKUX KYPCOB MO MporpaMMaM, COCTaBJeHHbIM Ha OCHOBE pe3yJIbTaTOB UCCJeJOBaHUN
Hay4HbIX WKoJ MI'Y.

10. Yye6HO-MeTOAUYECKHE MAaTepPHUaJIbI AJIS CAMOCTOATE/IbHOM paGoThl N0 AUCHUIIIUHE (MOYJIIO):
CamocTosdTesibHas paboTa NPOBOAUTCA B COOTBETCTBUH C 33/laHUSAMHY, [10JIy4aeMbIMU CTYJ€HTAMH BO BpeMs JIEKLIUH U CEMUHAPCKUX
3aHATHUN. CaMocToATe/IbHAA paboTa CTyZeHTOB 0becliedrBaeTcs AOCTYNOM K ceTU UHTepHeT U 6a3aM JJaHHBIX.




11. PecypcHoe obecrnedyeHue:
e [lepeyeHb OCHOBHOM Y BCIIOMOraTeJbHOM Y4eOHOU IMTEPATYPbl KO BCEMY KYpPCY
OcHoBHasd JMTEpaTypa
1. 3kcnepuMeHTa/IbHble MeTO/bl B XMMUH BbICOKUX 3Hepruil / [lox pen. M.[. MeabHukoBa. M.: usa-so MI'Y, 2009.

Jlono/iHUTe/IbHAS JIMTepaTypa
1. [lukaeB A.K. [losaumeTpusa B pajuanuoHHoM xuMuu. M.: Hayka, 1975.
2. 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. llukaes A.K., Kabakuu C.A., MakapoB W.E., EpwioB Bb.I'. UMnyibcHBIM painosu3 u ero npuMeHenue. M.: Atomusgar, 1980.
4. Bapatpon [Ix., Kot [Ix. Bo36y»k/ieHHble COCTOSIHHSI B OpraHu4yeckoi xuMuu. M.: Mup, 1978.
5. Xensm 3., [IxkoHcoH 3. PaguanuonHasa xumus. M.: Atomusgat, 1974.

e MaTepuasbHO-TEXHUYECKOE 0bOeclieyeH e: ClieljualbHbIX TPeO0BaHUM HET, 3aHATHUSA NPOBOJAATCA B OObIYHOM ayJUTOPUH,
OCHalleHHOM J0CKOW U MeJsioM (MapKepaMHu)

12. fI3bIK npenojgaBaHus — pyCCKUHN

13. [IpenopaBarenu:
®enbaman Bragumup UcaeBuy, npodeccop, [.X.H.

®oHABI OLIEeHOYHBIX CPEACTB, HE0O0X0AUMBIE /IS OLleHKH Pe3y/IbTaTOB 00y4eHuU
O6pa3sLbl OLEHOYHBIX CPE/ICTB JIJI TEKYLero KOHTPOJISl YCBOEHUS MaTepHyasia U IPOMeKyTOYHOM aTTeCTal UM - 9k3aMeHa. Ha ak3ameHe
poBepsIETCA AOCTHXKEHUE IPOMEXKYTOYHbIX UHUKATOPOB KOMIIeTEeH[ U}, IepedyUCIeHHBbIX B I1.5.
Bonpocsl K 3K3aMeHy:

1. ,[[aI;'ITe onpeaesieHUA OCHOBHBIX BEJIMYHH, UCIIOJIb3YyEMbBIX IOJIA KOJINYECTBEHHOM XAPaAKTEPHUCTUKH PAJUALMOHHO-XUMHUYIECKHUX 3(1)(l)eKTOB.
06BsaACHUTE pa3jniue Mexxay HadaJIbHbIM U 3(1)(1)CKTI/IBHI:>IM pPaaguailMOHHO-XUMHWY€CKHUM BbIXOJO0M.

2. YKaxkuTe OCHOBHble THUIbl NPOCTPAHCTBEHHOTO pacmnpejesieHUs1 epBUYHbIX 3P PEKTOB NpU [eMCTBUU UOHU3UPYIOUIMX U3JyYEHUN Ha
KOH/IEHCUPOBaHHbIE Cpe/ibl U 00'bSICHUTE UX CBSI3b C BesTUYuHOU JII1I usaydeHusl.

3. Hepe‘{I/ICJII/ITe OCHOBHbI€ THIIbI peaKum?I KaTHOH-paAHWKaJIOB, O6OCHy1>’ITe U UX CBA3b C BJIeKTpOHHOﬁ Cpr1(Typ0171 KaTHOH-paAHWKaJia.



4, CdopMyiMpyiiTe obLIve NpeAcTaBJeHU 00 3BOJIOLMU U30bITOYHBIX 3JIEKTPOHOB B KOH/IEHCUPOBAHHBIX CpeJiax. YKaXKUTe XapaKTepHble
CIIEKTPOCKONIMYeCKHe OTK/IMKHU, KOTOpble MOTYT CBU/IETE/IbCTBOBATh 00 00pa30BaHUM COJIbBATUPOBAHHBIX 3JIEKTPOHOB.

5. KakoBbI OCHOBHbIE THUIIbl peaKL Ui F'HAPaTUPOBAHHBIX 3JIEKTPOHOB U XapaKTepHble KOHCTAaHThI CKOPOCTH /ISl TAKUX NPOLLECCOB?

6. CpaBHI/ITe BO3MOHOCTH HCIIOJIb30BAHUA PA3JIMYHBIX CIIEKTPOCKOIMMUYECKHUX METOA0B AJid UCCIEJOBAHUA HHTEpMEeJUAaTOB paJUAallHOHHO-
XUMHUYECKUX ITPOLECCOB U YKAXKHUTE BAPHUAHTDLI UX peaJIn3aljuH.

7. BocnpousseguTe TUNHMYHYK CXeMy 3KCIIEpUMEHTA 10 MMIIYJIbCHOMY PaJijM0JIM3y U NPOKOMMEHTHUPYUTE BO3MOXXHOCTU U OrpaHUYEHUS
MeToZAa.

8. [lepeyncinTe OCHOBHbBIE TUIIbI HICTOYHUKOB U3JIy4€eHUH, UCII0JIb3YEMBIX B PaJIUALIMOHHON XMMUU. /lalTe CpaBHUTEJIbHYIO XapaKTepPUCTHUKY
BO3MOX>XHOCTEH UX UCII0JIb30BAHUA.

9. KakoBbl OCHOBbI MeTO/Z0B GU3NYECKOM U XMMHUYECKON Jo3uMeTpuu? Kakuve OCHOBHble TpeGOBaHUA NPEABABIAITCA K CUCTeMaM JJid
XUMHUYECKOH JO3UMeTpUn?

Hpumepm KOHTPOJbHBIX 3aAaHHﬁ M 3a1a4 JJ1d 3K3dAMEHaA

1. Bo cko/sbKO pa3 pa3/iMyalTCs BeJWYMHbl HayaJbHbIX MOHU3ALMOHHBIX MOTEPb /I YCKOPEHHBIX 3JIEKTPOHOB C 3Hepruei 150 k3B u
IPOTOHOB C 3Heprueut 1,5 MaB (penssTuBUCTCKUMU 3ddeKTaMU B 000UX caydasax npeHebpeyb)? Kak O6yJeT BbIrISA/eTh NIPOCTPAaHCTBEHHOE
pacnpejesieHrMe COObITUA MOHU3ALMM JJIs1 3TUX ABYX cUTyaunui? [IpeyoxuTe paualluOHHO-XMMUY€ECKUN 3KCIEPUMEHT, B KOTOPOM MOKHO
SIBHO OOHApPY>KUTb pa3yindue, ooycaoBaeHHoe s¢pPexktom JIII3.

2. 06pasnpl BoAb! (1) M 4eThIpexXx/I0pUCTOro yriaeposa (2) o6/y4daroT (a) peHTTeHOBCKUM H3Jy4YeHHUeM C 9Heprueu 25 k3B; (6) yckopeHHbIMU
3JIeKTpOoHaMu c 3Heprue 1 MaB. B ob6oux ciyyasix mapamMeTpbl NyYKOB U reoMeTpHUs 001ydyeHUs1 0JUHAKOBbl. KakoBO 6y/leT COOTHOlIEHME
MOTJIOIEeHHbIX /103 /i 06pasnoB (1) u (2) B ToM u aApyrom caydae? UTo UBMEHUTCS NMPHU YBEJUYEHUU SHEPTUU PEHTIEHOBCKOTO U3JIyUYEeHUS
10 100 kaB?

3. [lpyHKMas, 4YTO 3HEPTHUsl COJIbBATALMHU 3JIEKTPOHA OJIM3KA K ONTHYECKOW TJIyOMHE JIOBYIIKH, OIEHUTE, BO CKOJIBKO pa3 pas3uvyarTcs
«TEePMOJAMHAMHUYECKHE» PAJUYChl THAPATUPOBAHHOTO 3JIEKTPOHA U COJbBATHPOBAHHOTO 3JIEKTPOHA B TeTparuzapodypaHe. Hackosibko
KOppeKTHa Takas oleHKa? KakoBbl BO3MOXKHble NPUYHUHBI OTKJIOHEHUI?

4. OnpenesiuTe OH3arepOBCKUN PajuyC AJis PEeKOMOUHAIUKM MOHOB C 3JIEKTPOHAMHU B KUJAKHUX TeTparuapodypane, ataHosie npu 295 K u
TBepZoM kceHoHe npu 50 K, 3Has, 4yTo [ BoAbl 3Ta BesinuuHa cocTtaBiseT 0.7 HM npu 295 K. KoadpdunueHT npesioMmyieHuss KCeHOHa
NPUHSATH paBHbIM 1.49, ocTasibHbIE JaHHbIE B3ATh U3 TAOJIUII.

5. Ha ocHOBe AaHHBIX O MarHUTHO-PE30HAHCHBIX MapaMeTpaxX KaTHOH-paJuKaja NpPeJJIoKUTb HauboJiee BepOsiTHble MEXaHU3MbI €ro
peakiuii ¥ BApUaHT 3KCIIepUMeHTa/IbHOU BepupUKaLUH.



MeToau4ecKkue MaTepuaJsibl AJisl IPOBeAeHHUs NPOLEeAYP OlleHUBAaHMs pe3y/IbTaTOB 06y4YeHuUs

[[Ikasia olleHMBAHUS 3HAHUW, YMEHUW U HABBIKOB SIBJISIETCS eUHOM /sl BCeX AUCLUMIIIMH (MpHUBeAeHa B TabJIUIe HUXKeE)

IIIKAJIA U KPUTEPUU OUEHUBAHHWSA PE3YJIbTATA OBYYEHHUA no gucuunivHe (MOAYJII0)

OneHka 2 3 4 5
PesysibTaT
3HaHUA OTtcyTcTBUE ®parmeHTapHble 3HaHUA | O6LIMe, HO He CTPYKTYPUPOBaHHbIE ChopmupoBaHHbIe
3HaHUH 3HaHHUA CUCTeMaTHU4yeCKHe 3HaHUSA
YMeHus OTcyTcTBHE B nesioM ycnemHoe, Ho He | B mesioM ycnelHoe, HO cofepaKaliee YcneurHoe ¥ cucTeMaTu4yeckoe
yMEHHUH CUCTeMaTU4YeCKoe yMeHUue OTJleJIbHbIE IPO6eJIbl YMeHUE yMeHUe
(momyckaeT HETOYHOCTH
HENPUHIIMIIMAIbHOIO XapaKTepa)
HaBbiku OTtcyTtcTBUE Hanv4yue oTaesnbHbIX B nesioM, cbopMupoBaHHbIE CdopMHupoOBaHHbBIE HABBIKHY,
(B1ameHus) HaBBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMe IprYMeHseMble IPY pelleHUuH
3a4a4
PE3YJIbTAT OBYYEHHUA ®OPMA OLIEHNBAHHUA

Mo AMCuUInHe (MOAyJI10)

3HaThb: (1)I/ISI/I‘{eCKI/Ie OCHOBbI MEXaHHN3MOB BSaHMOAeﬁCTBHH HN3J1iydeHHud C BeleCTBOM, BpeMEHHbIE
XapaKTEPUCTHUKH PaA3JIMIHBIX CTaﬂI/Iﬁ pPaaAruaIMOHHO-XUMHWYECKHX ITPOLECCOB
3HaTh: CBOMCTBA KJIIOUEBBIX HHTEepMeJUaTOB PpaJUalHOHHO-XNMHWYIECKHX ITPOLECCOB U METOAbI UX

HhccaeJ0BaHUM

3HaTh: [MPHUHIOUIIBI IL[EI‘/JICTBI/IFI HCTOYHUKOB U3JIy4€HHA, UCII0JIb3YyEMBIX B paAHaHHOHHOﬁ XUMHHU U
OCHOBbI JO3NUMETPHUHU
3HaTh: OCHOBHbIE IOHATUS U onpejgesieHrsd, HCII0JIb3yeEMbIE B paﬂHaHHOHHOﬁ XUMHHU

MepOoNpUSATUS TEKYLIEero KOHTPOJIS
yCIEBaeEMOCTH, YCTHBIN ONPOC HA
JK3aMeHe

YMeTb: aHa/IM3UPOBATh HAYUHYIO JINTEPATYPY C LieJIbl0 BbIOOpA HallpaBJIEHUSI U METO/I0B,
NpHYMeHseMBbIX B UCC/I€IOBAHUH 10 TeMe BbIITyCKHON KBaJIMPUKALLMOHHON paboThI,

YMeTb: CaMOCTOATE/IbHO COCTABJIATH IJIaH UCCJIe0OBAHUA
YMeTh: aHaJIM3UPOBATh JIMTEPATYpPHbIe JAaHHbIE, OCYLeCTBJAATh 000CHOBAaHHBIA BbIOOP METO/I0B

MepOoNpUATUSA TEKYLIero KOHTPOJIA
yCrneBaeMOCTH, YCTHbBIN ONPOC Ha
JK3aMeHe




pPaAualiUOHHO-XUMHYECKOT0 NCCTIEA0OBAHUA

BsiafieTh: HaBbIKaMU MOMCKA, KPUTUYECKOTO aHA/IN3a, 060011eHHS U CUCTEMATU3alUM HAYYHOUI MEpPONPHUATUSA TEKYILEr0 KOHTPOJIS
MHbOpMaL My, NOCTAaHOBKHU LieJied UCCAeJOBaHUsA U BbIOOpA ONTUMa/bHBIX yTeW U METOL0B UX yCIeBaeMOCTH, YCTHBIU ONPOC Ha
JlOCTYXKEHUSA JK3aMeHe

BJIa,E[eTb: METOJaMHU pacCdeTa XapaKTEePUCTHUK PAaAHALIHOHHO-XUMHUYECKHUX MPOLEeCCOB U CPABHUTEJIbBHO
dHaJIM3d BO3MOXHbIX MEXAHHU3MOB IIPHU PA3JIMYHBIX IIdApAMETpPaX I,ZLeI‘/JICTB}/I'OI.Lle1"0 N3J1IY9€HHUA




