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1. llepeyeHb MIaHNPYeMbIX Pe3yJbTATOB 00yYeHHS MO JMCIHHUIJINHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMU Pe3yJIbTATAMH OCBOCHHsI 00Pa30BaTeIbLHOI MPOrpaMMbl

B pe3ynbrate ocBoeHs 00pa30BaTeIbHOM IPOrPaMMbl MArUCTPATYPbl 00yYaroIIHiics
JIOJKEH OBJIAJIETh CIACAYIOIIMMH pe3yabTaTaMu 00y4eHUs MO AUCHUIUIHHE:

KO,Z[ 1 HAMMCHOBAHUC

Ko n nHaumenoBaunue
WHJUKaTopa

[Tnanupyemsble pe3ynbTaTbl 00yUYeHUs

KOMIIETCHIIUU (eckpunTopsl)
IOCTHIKEHUS KOMIIETCHIINU

IK-1 IIK-1.8 3HaTh:
Cmocoben [TpumMeHeHre METOI0B - TEOPETHUYECKHUE U IKCIIEPUMEHTAIbLHbIE
OCYLICCTBJIATH TCOPCTHUICCKOIo 1 METO/JIbI UCCIIEIOBAHUS (PU3UKO-XUMHUECKUX
MCHCIKMCHT PKCIICPUMECHTAIIBHOT'O CBOWCTB IHILEBBIX MPOIYKTOB U METOIbI
besomnacHocTH, MCCICNOBAHNA, MaTeMaTHYECKOr0 MOJAETMPOBAHUS U
HPOCICKNBAEMOCTH HKaTeMaTquCKOF 0 ONTUMH3AIMHI TEXHOJIOTUYECKUX ITPOLIECCOB
KauecTBa MUIIEBONMOICIIMPOBAHUS U

MIPOU3BOJICTBA MUIIEBBIX ITPOIYKTOB
MPOJIYKIIUM HA BCEXONTUMM3AIUU

YMmeTh:
3Tamnax €EeTEXHOJIOTHUECKHIX

- OCYHICCTBJIATH MOACIIUNPOBAHNC

IPOM3BOJICTBA MPOIIECCOB MPOU3BOICTBA
MUIERHIX TPOIYKTOR ¢ PE3YJIBTaTOB 0 TIPOBEACHUS )
LEITBIO YIIPABICHUS HX MHCTPYMEHTAJILHBIX UCCIICTOBAaHUNA U
K2a9ECTBOM UCTIOJIB30BATh UX JIJIsl HHTEPIPETAINH U
aHaJIM3a IMOJYYEHHBIX TAaHHBIX
Baapners:
- METOZaMH1 UCCIeI0BaHusl (PU3HUKO-
XMMUYECKHUX XapaKTePUCTUK, ONPEAEIISIOIINX
Ka4ecTBO MUIIEBOMN MPOIYKIINH,
IPOrpaMMHBIMU ITPOAYKTaMH,
MO3BOJISIOIIMMHU MOJAETUPOBATH PE3YIIbTAThI
AKCTIEPUMEHTATBHBIX HCCIIEIOBAHNN U
ONITUMHU3UPOBATH CYIIECTBYIOIINE
TEXHOJIOTUHT
IK-5 IK-5.4 3HaTh:
Cnocoben AHanu3 u - OCHOBHbBIE HICTOUHUKHU HH(POpMaIum, 6a3pl
OCYIICCTBIIATH CUCTEMATU3alld HAYYHO- JAaHHBIX, IIpaBUJIa pa6OTI>I C HUMU
Hay4YHOE PYKOBOJICTBOTEXHHYECKON VMeTh:
B GroTexHOMOTHUIH(OPMAITHH, - OCYIIECTBIIATH MTOUCK B MAaTEPHATBHBIX U
TIPOAYKTOB OTCHCCTBEHHOIO 1 JIEKTPOHHBIX HCTOYHUKAX HHMOPMAIHH 110
(YHKLIMOHATIBHOTO  BapyOeKHOTO OnEITa PAZIHYHEIM BXOIHAM KPHTCPHIM
Ha3HAYCHUS OMOTEXHOIOTHI
Baapners:
g;i?g:;fanbﬂoro - mpuemMamMu 0600111eHNs cOOpaHHOH 1O
A3 HAYCHILS TEeMaTHKe UCCIeI0BaHMsI HH(POpMAIU U

NpeaACTaBJICHUA €C B BUAC HAYYHO-
TEXHHYECKOT0 0030pa




Kox n HaumeHoBanue

Kox u HaumeHoBaHMe [TnarupyemMble pe3ynbTaThl 00yUCHHS
WHUKATOpa
KOMITCTCHITH (mecKpHUITOPHI)
JOCTUKCHHSI KOMITETEHITUU
K-5 K-5.5 3HaTh!
Crniocoben DopmynrpoBaHue 3a1a4 - IPUHITUIIBI OCHOBHBIX TEOPETHUECKUX H
OCYIIECTBIISAThH IS HOBBIX AKCIIEPUMEHTAJIbHBIX METOOB, UX
HAy4YHOE MCCIIENOBATCIILCKUX BO3MOKHOCTH JIJISI PENICHUSI KOHKPETHBIX
PYKOBOJICTBO p [TPOEKTOB, CIOCOOHOCTR KaTeropuii 3a1au
OMOTEXHOJIOTHH [TPOBOUTE MSMCPCHUA U | "y yrery,:

HaOJIIOIeHUs, OLICHUBATH
MPOJIYKTOB - OCYILIECTBJIATH Ha MPAKTUKE TEOPETUUECKUE

MOJIYYCHHBIC PE3YJIbTaThbl o
N NPAKTUYICCKHUEC MCTOABI UCCIICAIOBAHUMH,

(GYHKIMOHATIBHOTO
Ha3HAYCHUS MIPOBOJIUTH U3MEPEHUsI, 00pabaThIBaTh
MOJTy4YCHHBIC JaHHbIC, aHATTN3UPOBATh
JTaHHbIE, IOJYYEHHbIE TEOPETUUECKUMU U
HKCIEPUMEHTAIbHBIMU METOAAMU
UCCIICIOBaHMSI JUIs PELIEHUs TOCTaBIEHHON
3a7jauu

Baaners:

- IpUEeMaMH aHAJIN3a U HHTEPIIPETAIUH
MOJTyYCHHBIX JIaHHBIX, HABBIKAMHU
YMO3aK/II04YeHNU N, Oa3UpyIOIINXCS Ha
Pa3pO3HEHHBIX Pe3ysibTaTax, MOJy4YCeHHbIX B
TEOPETUYECKUX M HHCTPYMEHTAIBHBIX
UCCIIEI0BAaHMSIX

2. MecTO AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlucuMiuinHa OTHOCUTCS K JUCUUIUIMHAM qacTH (GOpMHpPYEMOH ydacTHHKaMHU
obpazoBarenbHbix oTHOmeHuid (b1.B.04) w wu3yuwaercs Ha 1 kypce B 1 cemecrpe. B
METOJMYECKOM IJIaHE TUCHUIUIMHA ONMUPAETCS HA DJIEMEHTHl KOMIIETEHIUH, chOpMHUPOBaAHHbBIE
IpU U3YyYEHUU IUCHMIUIUH «pU3MKa», «MaTeMaTuKa», «oOllas U HeopraHudeckas XUMU»,
«opraHuyeckas XuMusy, «puznueckas XUMHUSD», «XUMUYECKHE U (U3UKO-XUMHUYECKUE METOIbI
aHAIN3a», «KOJUIOWJHAS XUMHs». 3aHsATHS 10 JaHHOMY KYypCy JIOJDKHBI OOECHeuuTh
npuoOpeTeHne CTYIEHTaMH TEOPETHUECKUX 3HAHWM, MPAKTUYECKHX W PACUETHBIX HABBIKOB,
HEOOXOJUMBIX TPU U3YUYEHHM CIIEMUAIBHBIX KYpPCOB, a TaKKe Ul MOCIEAYIOIIeH YCIenHoH
paboThl Ha TNPOMBINUICHHBIX MPEINPUATHSAX, B HAYYHO-HCCIEIOBATEIbCKUX M IPOEKTHBIX
OpraHu3anysaX. YMEHHUS M HaBBIKM MOTYT OBbITh HCIOJBb30BaHbI B HAyYHO-HCCIIEI0BATEIbCKON
paboTe MarucTpa U Npy BHIMOJIHEHUH BBITYCKHON KBaJU(UKAIMOHHON padOTHI.




3 O0LeM AUCHHUILIMHEI

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bun yue6HO# paboThI
Ounas popma
o0ydeHus

O01mast Tpy10eMKOCTb TUCHHILIHHBI 3/108

(3a4ETHBIX €AUHUIY aKaIEMUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 58
3aHATHS JEKIIMOHHOTO TUIIA 14
3aHSTHUS CEMHUHAPCKOTO TUIMA, B T.4. 40

CEMHUHAaphl, MPAKTUUYECKHE 3aHATHUS (B TOM 4MCIE MpaKTUYECKas 20 (18)

MTOATOTOBKA)

nabopaTtopHbIe padOTHI (B TOM YUCIIC TPAKTHIECKAS TIOATOTOBKA) 20 (18)
KkypcoBoe npoektupoBanue (KP wum KIT)
KCP 4
Jpyrye BUIbl KOHTAKTHOM paboThI
CamocrosiTesbHas padora 50
®opma Texkyumero koutpoJas (Kp, pedepat, PI'P, acce) OTYETHI 110
1a00pPaTOPHBIM
pabotam u
WHIMBUTyaJIbHBIM
3a/laHUsIM
®opma npomexyTouHoii arrectauuu (KP, KII, 3ader, sx3amen) 3a4€T
4 Copep:xkanue IUCHUNITHHBI
4.1 Pa3nennbl JMCUMIIMHBI U BUAbI 3AHATHH
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MarHuTHOTO pe30HaHCca [TK-5 [1K-5.4




3aHgaTus
. CEMHHAPCKOTO
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TIK-5.5
2. | Tepmuyeckue MeTOAbI aHATU3A TIK-1 T1IK-1.8
4 4 4 8 TIK-5 TIK-5.4
T1IK-5.5
3. | Peomorus u peomerpust IK-1 I1K-1.8
4 4 6 10 TIK-5 T1IK-5.4
TIK-5.5
4. | l'enb-nponukaromas [K-1 I1K-1.8
xpomarorpadus 2 4 2 8 [IK-5 [IK-5.4
T1IK-5.5
Hroro 14 | 20 20 50
4.2 3aHATHSA JEeKIMOHHOI0 THIIA
4.2. 3aHATHSA JeKIHOHHOT0 THIIA.
No
asena HaumeHnoBanue TeMbl O0BemM, WanoBanuoH-
p Y KPaTKOE COJICpKAHUE 3aAHIATHUS akajg.yacel | Has popma
UCIAILINHEBI
1 Crekrpockonus IMP ‘H, °C.
Teopernueckne ocHOBBI cnekrtpockonuu SAMP.
BosmoxHOCTH HAeHTU(DUKAIINK U OIICHKU KadyecTBa 2 JIB, P
b
HCXOJIHBIX BEIIECTB, MPOMEXYTOYHBIX U IIEJIEBBIX
MPOIYKTOB XMMHUKO-TEXHOJIOTHUYECKUX MPOIECCOB.
1 Coekrpockonus JIMP. /IByMepHbIE TEXHUKU U
MIPAKTUYECKOE IPUMEHEHHE.
CrexTpbl TOMO- U TETEPOSIACPHON KOPPEISALIUH.
Bo3MoXHOCTH KHHETHUECKHUX MCCIIEAOBAHUM, 5 1B, P
MOHUTOPHUHTA MTPOTEKAHUS XUMUYECKUX PEAKIUH. , P11
[Ipumenenue aig ONTUMU3AIUNA XUMHKO-
TEXHOJIOTUYECKUX OMO-TEXHOJIOTHUYECKUX
MPOIECCOB.




No
pasznena
IUCLUIUINHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIEP)KaHNE 3aHATUS

O0BeM,
aKaJI.9achl

NuanoBanumoH-
Has popma

2

TepMuyeckre METO bl aHAIU3A.

JubdepeHnmranbaas CKaHUPYIOIIAs KaJIOPUMETPHS
(ICK). Teopernueckue OCHOBBI M IPaKTUUYECKas
peanu3anus. OcoOGHHOCTH  MPOOOMOATOTOBKHU.
[TpoBenenue aHajn3a u WHTEPIIPETAIHS
pesyibTaToB. Terutora (a3oBbIX  MEpexoJioB,
TeMIeparypa CTEeKJIOBaHus. [IpuMeHeHHE B
XUMUYECKUX U OMOTEXHOJIOTHSIX.

JIB, P]I

TepMHuuecKre METOAbI aHAIN3A.
TepmorpaBumerpusi. TeopeTnueckre OCHOBBI U
MpaKTUyecKas peanu3anusi. Omnpenenenue
BOXHEHIINX  TEXHOJOTHMYECKHUX  XapaKTEPHUCTUK
BEIIECTB M MarepuasioB. KoHTposib KayecTBa H
BO3MOKHOCTH UACHTHU(DUKAIIIH.

JIB, PJT

Peosiorus u peomerpus.

ArperatuBHasi yCTOMYHMBOCTb M B3aUMOJCHCTBHUE
YacTHLl, MOJEKYJSIpHAas WU DJIEKTPOCTaTHYECKAs
COCTABJISIFOLIHE. ITepexon Hepsruna,
noTeHuuaibHble KpuBble. OcHOBBI Teopun JIDO.
®pakTanbHas MOJEJIb KOaryJsiiuOHHOT O
CTPYKTYpUPOBAaHUSAB  JUCHEPCHBIX  CHCTEMAaX.
OcHoBbl  peonoru. OCOOEHHOCTH  PEOJIOTUH
JUCIIEPCHBIX CUCTEM, IacT, renei. TukcoTponus u
JUIIATAHCHS KaK TEXHOJIOTMYECKUE
XapaKTEPUCTHKH BEIIECTB U MaTEpUaJIOB.

JIB, PJT

Peonorus 1 peoMeTpusl.

OO6opynoBaH#e TS PEOJTOTHICCKUX UCCIICIOBAHMIM.
OcmnsiuonHas peomerpust. Peonorunueckue
XapaKTePUCTHKU MaTepuayioB. crnoap3oBanue
pPEOMETPHH ISl MOHUTOPUHTA MTPOIIECCOB
OTBEPXKJICHUS U TeIe00pa3oBaHuUs.

JIB, P]I

I'enp-nporukaromasg xpomarorpadusa (I'TIX).
OcHOBBI MeTO/Ia, TPUMEHSIEMOe 000pyI0BaHUE,
BH/JIBI JICTEKTUPOBaHUS, KaaTuOpoBKa. [[pumenenune
JUTSI OTIPEEIICHHS] MOJIEKYJISIPHO-MaCCOBBIX
XapaKTEPUCTUK BHICOKOMOJICKYJIIPHBIX BEIIECTB.

JIB, P]I

Htoro

14




4.3 3aHATHA CEMUHAPCKOI0 TUIA (CeMUHAPBI, NPAKTHYECKHE 3AHATHS)

4.3.1. CemuHapsbl, NpaKTHYeCKHE 3aHATHSA

4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
U KpaTKoe CoAep KaHue 3aHATHUS

O0beM,
aKaJ[.9achl

B TOM 4YHUCJIC
Ha
IMpaKTHU4CC-
K10
IMOATr0TOBKY

Bcero

HNunoBaunoH-
Has popma

Crexrpockomust SIMP "H, °C.
KadecTBeHHBI M KOJIMYECTBEHHBIN
a"Hanu3 SIMP cCrHekTpoB BeEIIECTB U
ux cMmecedd. OmpeneneHue KOHCTaHT
CIIMH-CIIMHOBOTO  B3aMMOJICHCTBHSI.
[IpaBuia npeACTBICHHS PE3YIbTATOB
aHanu3a crekTpos SAMP.

MK, KTCm

Cnektpockonus AMP. JIBymepHbie
TEXHUKH 151 [IPAKTUYECKOE
IIPUMEHEHUE.

Pacmmudposka criekrpos COSY,
NOESY, HMBC, HMQC.
CrernuanbHbIe BO3MOKHOCTH
crekrpockonuu AMP. Pacuer
BBIXOJa 1E€JIEBOI'0 KOMITOHEHTA,
CKOPOCTH PEaKLUH, MOJIEKYJIIPHOU
MacCChI IMOJMMEPA MO KOHIEBBIM
TpYIIIaM.

MK, KTCm

TepMuueckre METOIBI aHATH3A.
Kamubporka npuodopa DSC.
KoppektupoBka 06a30BOM  JMHHH.
Pacuer (hazoBbIX MePEX0/I0B:
CTEKJIOBAHUS, [UIaBJIECHUS,
KPUCTAIUIN3ALUH. Bnusnne
CKOPOCTH HarpeBa M Machl oOpasia
Ha Pe3yJIbTaThl aHATH3A.

MK, KpCt

TepMuyeckue METo/Ibl aHAIH3A.
Pacuer TepmocToiikocTH,
TEPMOCTAaOMIIBHOCTH, BJIQXKHOCTH
Marepuana. Pacuer crenenu
HaIOJIHEHUS OPTaHo-
HEOPraHUYECKUX KOMIIO3UTOB.

MK, P]I




OOnewm,
aKaJ.4achl
Ne
HaumeHoBanue TeMbl B TOM 9HCJIC | [IyHoBaLMOH-
paznena Ha
U KPaTKOE COJICpKAHUE 3aHITHUS Has popma
JUCIUTUTUHBI Beero IpaKTHYCC-
KY0
MOATOTOBKY
3 Peosorust u peomerpusi. P
Peonornueckue moaenu. Pacuer
PEOJIOTMYECKUX IMapaMeTpOB 2 2
Marepuana.
3 Peosorus u peoMeTpusl. P
Pacuer ¢pakranbHOil pa3MepHOCTH 2 )
(bIIOKYN TUCTIEPCHBIX CUCTEM.
4 ["enp-npoHuKaronias xpomarorpadus T
(I'TIX).
Pacuet MolieKyIspHO-MacCOBBIX
XapaKTEePUCTUK 00Pa3IIOB 1O 2 2
JTAHHBIM T€Jb-ITPOHUKAIOLIEH
xpomMaTtorpadum.
4 ['enp-npoHMKaronias xpomarorpadbus AT[
(I'TIX).
PacueT MoJIeKyIIsIpHOM MaccChl
BBICOKOMOJICKYJISIPHBIX COEAMHEHUN 5
M0 XapaKTePUCTUYECKON BA3KOCTHU C
WCIIOJIb30BaHUEM ypaBHeHUs Mapka-
Kyna-XayBuHkKa.
Hroro 20 18
4.3.2 JlaGopaTopHble 3aHATHUS
O0newm,
aKaJl. 4achbl
No B TOM
paanena HauMmeHnoBanue TeMbl yucie Ha |[Ipumeya
e — U KPaTKOE COAEpKaHUE 3aHATUS Beero |TPAKTHUEC HUE
-KYyI0
MTOATOTOBK
y
1 Cuekrpockonus AMP. Bemmoast
Pabota ¢ mporpamMmmamu 00pabOTKH U aHAIH3a 4 4 fores ¢
SMP crexrpo ACDLabsu TopSpin. e o
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O0BeM,

aKaJl. 4achl
No B TOM
pa3;l_ena HaumenoBanue TeMsl uncsie Ha (IIprumeda
U KPaTKOE COACPKaHUE 3aHATHUS HUE
JIACIATLINHBI P AeP Beero |/ PAKTHICC
-KYyI0
MOJITOTOBK
y
1 Crekrpockomnus SIMP. obopyznosa
[Tonyuenue SIMP crekTpa uccieayemMoro odpasia 4 4 HHA
9 v WHXXUHUPU
Y €ro KaueCTBEHHBIN U KOJTUYECTBEHHBIN aHAIIU3.
HI'OBOI'O
2 TepMuyeckue METObl aHANIK3A. CII{[egII"TTpaI/I (
[Tpoenenue JICK ananusza 0§pa3ua 0 3aJ]aHUIO0 C 9 9 TY), MT
ucnonp3oBanueM mpubopa ShimadzuDSC 60.
2 TepMmuueckre METOJIbl aHATU3A. MI
[TpoBenenne  pepuBarorpadguu  obOpa3ma 1O
3aJJaHUIO0 C UCIIOJIb30BaHUEM npudopa 2 2
ShimadzuTG/DTA 60
3 Peosiorust u peomerpusl. I
W3ydyeHne xapakTepa TEYeHHS oOOpasma 1o
3a/IaHUI0 c HCIIOJIb30BaHUEM npubopa
AntonPaarMCR 302. 2 2
OrnpezneneHne peoIOTHUYECKUX TEXHOJIOTMYECKUX
XapaKTePUCTUK MaTepHalia C HCIOJIb30BAaHUEM
npubopa AntonPaarMCR 302
3 Peosiorus u peomerpus. MI
[IpoBeneHre OCHUIUISAIIMOHHOTO JKCIIEPUMEHTa Ha
npubope  AntonPaarMCR 302 ¢  mensio 2 2
ompeneneHuss OajmaHca yNPYruxX M IUIACTHYECKUX
CBOICTB MaTepHasa
3 Peosiorus u peomerpus. MI
[IpoBenenne Tecta Ha THUKCOTPOITHOCTH Ha 5 5
npubope AntonPaarMCR 302
4 [enp-iporukaroras xpomarorpadus (I'TIX). AT
O6paboTtka XpOMaTorpaMm c MOMOIIbIO 5
CTaHIAPTHBIX HHXKEHEPHBIX MPHIIOKESHUN
Htoro 20 18
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4.4 CamocToniTe/IbHAsI pa6oTa 00y4aroIuXCcst

No
pasznena
IUCLUIUINHBI

[lepeuens BOmpoCoOB is
CaMOCTOSITEJIbBHOTO U3yUEHHUSI

O0OBeM,
aKaJ.
Yachl

®opMa KOHTPOJIA

1

Cuexrpockonus AMP.

1. MopnenupoBanue cnekrpoB SIMP 1H, 13C,
COSY, HMQCcornacHo  MHAWBUAYAILHOMY
3aJIJaHUIO.

2. OmpeneneHue CIIMHOBOW CUCTEMBI, €€ aHAIU3,
BBIUHCJICHHE KOHCTaHT CIUH-CIIMHOBOTO
B3aUMO/JICHCTBUA.

3. 3aKOHOMEPHOCTH pACHOJOKEHUS B CIIEKTpe
curHaios atomos "H nC.

4. OrmpeneneHue CTPYKTYpPbl COEOUHEHHUS TIO
6pyrTo-opmyse u criektpy SIMP 'H.

5. OmpezneneHue reoMeTpUUYEcKOl KOHGUTYypaluu
CJIO)KHBIX MOJIEKYJI C HCIIOJB30BAaHUEM CIIEKTPOB
romosiiepHoit koppemsinuu NOESY.
6.CocraBieHue TaOJULl KpPOCC-IIUKOB JBYMEPHBIX
criektpoB AMP.

7. OnpeneneHue CTPOCHUS CIOKHBIX MOJIEKYJ Ha

OCHOBaHMM aHanu3a crnekTpo SMP lH, 13C,
COSY, HMQC u HMBC.

24

YceTHBII onpoc,
IIPOBEpKa
HHIUBUAYAJIBbHOI'O
3a/laHus, TUCKYCCHUS

TepMuyeckue METo/Ibl aHAIH3A.

1. TemmiepaTypa CTEKJIOBaHHUs MOJIUMEPA KaK
XapaKTEPUCTUKA CErMEHTAIbHOM MOJBUKHOCTH
Makpolenei. 3aBUCHMOCTb TEMITEpPaTypbl
CTEKJIOBAaHUS OT XMMHUYECKOTO CTPOEHUS
Makpomosiekys. [loHsaTue o cTaTuCTUYECKOM
cermenTe KyHna.

2. Onpenenenue temoemkoctu Mmerogom JJCK.
3. Kunernueckue ncciegonanus merogom JICK.
4. TermoCcTOMKOCTh, TEPMOCTOMKOCTD U
TEPMOCTAOUIILHOCTD.

VYceTHBIT onpoc

Peosiorus u peomerpus.

1. Buasl HEeHBIOTOHOBCKOT'O TEUCHHS.

2. HpOTOHOBCKOE, TUKCOTPOIMHOE M JUJIATaHHOE
MOBEJICHUS TUCTIEPCHBIX CUTEM MPHU TEYEHUH.

3. ®opmyna HerotoHna u bpuHkmeHa a1 BSI3KOCTH.
4. Tumsl  CTpPYKTYyp  TOKOS:  IelOYEeYHas,
KOAryJsiiUOHHAs, IEPUOANYECKASL.

5. CTpyKTypHO€ COCTOSIHUE JUCIIEPCHBIX CUCTEM B
MOTOKE. YPaBHEHUsI CTPYKTYPHOI'O COCTOSIHHUSL M
YPAaBHEHUSI PEOJIOTMM LENOYEYHOU CTPYKTYpHI,
KOAryJIsIMUOHHOW CTPYKTYpbl Ha OCHOBE €€
bpakTamrpHOH  MOAENM W TEPUOJAMYECKOU

CTPYKTYpBHI.

10

YeTHBIT onpoc
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Ne O0neM,
[lepeuens BOMpOCOB is
pasnena aKaz. ®opMa KOHTPOJIA
CaMOCTOSITENIBHOTO U3yUEHUs
JUCIUILTAHBI Yachl

4 Tens-iponukaromas xpomarorpadus (I'TIX).
1. KammbpoBka xpomatorpada. Ilomyuenue
Y3KOJIMCIIEPCHBIX 00pa3I0B sl KATUOPOBKH.
2. Cnioco6n1 nerektupoBanus B ['TIX. YcTHBI onpoc,
3. Ilepexon OT YCIOBHBIX €IMHHULl MOJIEKYIIPHON 8 HpOBEpPKa
MAacchl, OJYYEHHBIX MO CTaHAAPTHOU KaTUOpPOBKE UHIMBUIYaTbHBIX
(monuctupod, MIOJIMMETHIIMETAKPHUIIAT) K 3a1aHuil
UCTUHHBIM  3HA4YEHHUSIM C  HCIIOJIb30BAaHHEM
KO3 (P PHUIIHEHTOB ypaBHEHUS Mapka-Kyna-
XayBUHKa.
Hroro

50

4.5 Tembl HHAUBUAYAJLHBIX 3aaHUI

B mpouecce u3yueHus 1aHHOM JUCLUIUIMHBI CTYIEHTBI BBINOIHAIOT 2 WHAWNBUAYAJIBHBIX
3a/laHus, Kax/a10€e U3 KOTOPbIX sIBiseTcs (GOPMOM TEKYILEro KOHTPOJIS.

[Ipumep MHAMBUIYATBHOTO 3aAaHus 1.

Ilo Opyrro-hopmyne coenvHeHuss M €ro HpoToHHOMY crnektpy AMP onpenenuts

CTPYKTYDY:

C4HyCl1

C:Hs0
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[Ipumep MHAMBHUIYATBLHOTO 3aJaHUS 2.

VcxonHbIMHA JTAaHHBIMH SIBIISIIOTCSL PE3YJIbTaThl dKcnepuMeHTa Ha xpomarorpade I'TIX,
CoJiepKalllie MAacCHUB JAaHHBIX O BPEMEHHU YJAEp)KaHUS U CUTHAJEe Ha pedpakTOMETpU4yecKoM
JETEKTOpE:

[LC xpomarorpamma(/lerekrop A-Kan.1)]
Hutepsan (mcex) 500

# touex 3516

Bpewms navana (mun) 0.000

Bpems okonuanus (mun) 29.292
Enununst uaTeHcMBHOCTH MY
Koaddurnuent uarencuBaoctn  0.001
R.Time (min) MaTeHCUBHOCTH

0.00000 292319

0.00833 292319

0.01667 275310

0.02500 3426

0.03333 - 23314

0.04167 - 38926

0.05000 - 54024

0.05833 - 68599

0.06667 - 82644

0.07500 - 96139

0.08333 - 109060 u T.x1.

Kpome Toro, nana kaauOpoBKa Mo MOJUCTUPOIbHBIM 00pa3iam:
[GPC Tabnuua kanubpoBouHoit kpuBoii(/lerekrop A-Kan.1)]

# Touek 7

#  Bpems (mur) M.M. Macca
1 16.147 320000 1

2 17611 121600 1

3 18.630 67400 1

4 19.364 46900 1

5 20933 20070 1

6 22440 9150 1

7  23.656 4760 1

3ajaHue: MOCTPOUTh HOPMHMPOBAHHYIO HAa E€IUHUYHYIO IUIOHIa[b XPOMaTOrpaMMy
LIEJIEBOTO0 COEJUHEHUS. BBIYMCINTE CPEIHEUMCICHHYI0 M CPEJHEMACCOBYIO MOJEKYISPHYIO
Mmaccy.

5 IlepeyeHb y4eOHO-METOAMYECKOI0 OOecleYeHUs VISl CAMOCTOSITEJIbHON padoThl
00y4arouUXCcs M0 AUCHHUILIHHE.

Metoanyeckue yKkazaHus A 00ydaroIuxcs 10 OpraHu3aluyd caMOCTOATEIbHOM paboThI
10 JUCIWIUIMHE, BKIIOYAs TIepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJI 10 TUCHUIUIMHE M TPeOOBaHMSA K WX BBIIOJHEHUIO Pa3sMEUICHBl B 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTEIbHON cpene CIeI'TU(TY) Ha caifre:
https://media.technolog.edu.ru
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6 DoHI OLIEHOYHBIX CPEICTB Il MPOBEACHUS MPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBIMIOJIHEHHUE OOYYAIOIIMMCS MEPONPHUITHNA TEKYIIEro KOHTPOJS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («YIOBIETBOPUTEIBHO») OCBOCHHS
MPEyCMOTPEHHBIX SJIEMEHTOB KOMIICTCHIIUH.

Pe3ynbTrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETCHIIHI TPEBHIIICH (JOCTUTHYT) TIOPOTOBBIA YPOBEHb OCBOCHHSI KOMIICTCHIINH Ha JAHHOM
JTarne.

[TpomMexyTodHas aTTecTanus 1Mo IUCIUIUTMHE TPOBOAUTCS B (popme 3auerta.

K cpade 3auera [omyckarOTCsl CTYAEHTHI, BBIINOJHUBIINE Bce (HOPMBI TEKYIIETO
KOHTPOJISL.

3auer mpeaycMaTpUBAIOT MPOBEPKY OCBOCHUS  IPEAYCMOTPEHHBIX  3JIEMEHTOB
KOMIIETCHIIMM ITyTEM YCTHBIX OTBETOB Ha CIIy4ailHyl0 BBIOOpKY U3 2-4 BOIpocoB (10
JTOCTHKEHUST YAOBIETBOPUTENBHOIO pe3yibTaTa) M3 4YHCIa BOMPOCOB, MPEICTABICHHBIX B
[Tpunoxxenuu 1. 3auet cnaercs B popMe coOSCeTOBaHUS C MPEIOIaBATEIICM.

@DOH[ OLIEHOYHBIX CPEJCTB MO AUCHUILTHHE npezcTaBieH B [IpunoxenuuNe 1.

7 IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IJIs1 OCBOCHHS TMCLHHIIIUHbI

a) nevYaTHbIC U3JaHUA:

1 bubuk, E.E. Komnounnsie pactBopbl u cycnensuu. PykoBoactBo k naeiictsuto / E.E.
bubuk — Cankr-IlerepOypr: LIOIT "TIpodeccus”, 2018. — 252¢.- ISBN978-5-91884-092-4.

2 Cunbepcreitn, P. CnexktpoMerpuueckas UASHTH(PUKAIUS OPTaHUYECKUX COCTUHEHHH /
P. CunbBepcreiin, @. Beberep, . Kumin. — Mocksa: bunom. Jlaboparopust 3Hanmit. — 2012. —
557c. .- ISBN 978-5-94774-392-0

3 Koxyxap, B.M. OcHoBbI Hay4uHbIX HccienoBanuil: YuedHoe nocodue / B.M. Koxyxap. -
Mocksa: Jlamkos u K, 2012. - 216 c. .- ISBN 978-5-394-01711-7

4 ChHekTpocKOmusl SAEPHOTO MAarHUTHOTO pE30HaHCAa JUIsi XUMHKOB: YUYeOHUK Jis
XUMHYECKHX crnenuanbHocteld By30oB / FO.M. Bonosenko, B.I'.Kapues, 11.B.Komapos u ap. —
Mocksa: ICSPFPRESS, 2011. — 694c. .- ISBN 978-5-903078-34-9

5 békkep, 0. Cnexkrpockonus / 0. békkep; nep. ¢ vem. JI.H. Kazanuesoii, non pegakiueit
A.A. TlymermmieBa, M.B. TMomskoBoii. — Mocksa: Texuocdepa, 2009. — 527¢. .- ISBN 978-5-
94836-220-5

0) 3JIEKTPOHHBIE YUeOHbIC U3IaAHUA:

1 Maxaposa, JI.®. OCHOBBI CTaHAAPTU3ALMH, METPOJIOTHHU, CEPTUPUKAMU:  ydeOHOE
nocobue s 3a04HOM (opMbl 00ydeHHs HampaBieHUs NoAroTtoBku «MHpopmaTHka u
BbIUKCIUTENbHAS TexHuka»y / JL.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUST W HAyKH
Poccuiickoit  ®enepanun, Canxr-lIlerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTMUYECKUN
UHCTUTYT  (TexHu4eckuii  yHuBepcuter), Kadenpa cucrem  aBTOMaTU3HPOBAHHOTO
npoekTHpoBaHus u ymnpasienus. — Cankr-Ilerepoypr, CIIOI' TU(TY), 2010. — 155 c. //
CIIGI'TU. Dnextponnas 6ubmuoreka. - URL: https://technolog.bibliotech.ru (zara oGparmienus:
12.01.2021). - PesxuMm mocTyma: Uit 3aperucTPHp. MOIb30BaTEEH.

2 CocHoB, E.A. OCHOBBI Hay4HBIX HCCIEIOBaHWUN : B 2-X 4.. TekcT Jekuuid / E.A.
CocHoB; MunuctepctBo oOpazoBanusi W Haykum Poccuiickoit ®enepanuu, CaHKT-
[TeTepOyprckuii TOCy1apCTBEHHBIA TEXHOJOTHYECKHI WHCTUTYT (TEXHUYECKHH YHUBEPCHTET),
Kadenpa xumudeckoil HAHOTEXHOJOTMH W MaTepUATIOB DSJIEKTPOHHOW TexHWUKH. — CaHKT-
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[Terepoypr, CIIOI' TU(TYVY), 2014. Y.1. — 155 c. // CII6I'TU. Dnexrponnas 6ubmmoreka. - URL:
https://technolog.bibliotech.ru (mara oo0pamenus: 12.01.2021). - Pexum pgocryma: s
3aperucTpUp. MOJIb30BaTEINCH.

3 CocHoB, E.A. OcHOBBI Hay4YHBIX HUCCIICJJOBaHHH : B 2-X 4.. TeKcT Jekuuid / E.A.
CocHoB; MunucrepctBo oOpazoBanust W Haykum Poccuiickoii ®enepanuu, CaHKT-
[TerepOyprckuii rocy/1apCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUM YHHBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTUM U MATEPUAIOB DSJEKTPOHHOM TeXHUKH. — CaHKT-
[TetepOypr, CIIOBI' TU(TY), 2014. Y.2. — 87 c. // CII6BI' TU. Dnexrponnas 6mubmuoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021). - Pexum goctyma: anus
3aperucTpup. MoJb30BaTENEH.

8 Ilepeuyenb  pecypcoB  HMHGOPMAIHMOHHO-TEJIEKOMMYHHKAIMOHHON  CeTH
«HTEepHET», HEOOXOAUMMBIX /1JI5l OCBOCHHS TUCIHUTLIUHBI

y4eOHBIN IUJIaH, PIIJL u yueOHO-METOIUYECKUE MaTepUAJIBI:
http://media.technolog.edu.ru
3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:
«DJEeKTPOHHBIH YuTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;
OTkpeIThIil UHTEpHET-pEecypc M0 MOJeTUpoBaHuI0 criekTpoB SIMP www.nmrdb.org
C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:
www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOIHMOTEKA MEPHOAMYECKHX
W31aHUH;
http://e.lanbook.com - DiekTpoHHO-OMONIMOTEYHAs CHCTeMa u3aaTelbcTBa «JIaHbY,
KoJuleKuuu «Xumus» (KHUru usgatensetB  «Jlawb», «bunom», «HOT», «Ipodeccusy),
«HanotexHonorum» (KHUTU u3natenbeTBa «buHom. JlabopaTopus 3HaHUNY);
www.consultant.ru - Koucynsrautlliroc - 6a3a 3akoHOATEIbHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;
WWW.Scopus.com - baza naHHbIx pedepaToB M IMUTHPOBAHUS SCOpPUS H3IATEIHCTBA
Elsevier;
http://webofknowledge.com - VuuBepcanpHas pedepartuBHas 0a3a JaHHBIX HAayYHBIX
ny6nukanuit Web of Science komnanuu Thomson Reuters;
http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (BenukoOpurtanus);
www.oxfordjournals.org - ApxuB HaYYHBIX KYpHAJIOB U3/1aTeIhCTBA
OxfordUniversityPress;
http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTynm K kypHamy Science (The
American Association for the Advancement of Science (AAAS));
http://www.nature.com — Jloctym k »xyprany Nature (Nature Publishing Group);
http://pubs.acs.org - doctyn k koiutekuuu >xypHainoB Core + m3garenbcTBa American
Chemical Society;
http://journals.cambridge.org - TIOJHOTEKCTOBBI JOCTYN K KOJUICKIIUH JKYypPHAJIOB
Cambridge University Press.

9 MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JHUCHMITJIMHbI

Bce Buapl 3ansaTHil Mo mucnmiuimHe «TeopeTHuecKue W 3KCIIePHUMEHTAIBHBIE METOIIBI
UCCIICIOBaHUS B OMOTEXHOJIOTMU» MPOBOJATCS B COOTBETCTBUU C TPEOOBAHUSMH CIETYIOLIHX
CTIIL:

CTO CIIOI'TU(TY) 039-2013. Maructparypa. O6mue TtpedoBanus./ CIIGI TU(TY).-
Been. ¢ 01.01.2013.- CII6.: CII6GI' TU(TYVY), 2013.- 25 c.

CTIT CII6I'THU 040-02. KC VYKJ/IB. Buasl yueOnbix 3aHstuil. Jlekmws. OOmue
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzsl yueOnbIx 3ansaTHiA. JITabopaTopHbIe 3aHATHS.
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https://technolog.bibliotech.ru/;
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../../../Downloads/www.elibrary.ru
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../../../Downloads/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
../../../Downloads/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/

OO6mue TpeGoBaHUs K OPraHU3alliU U TTPOBEACHHUIO.

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTHueckue 3ansatus. Oomue TpedoBaHus K OpraHu3alry U MPOBEACHHUIO.

CTII CIIGI'TH 048-2009. KC YKBJA. Bunbel yuebHbIX 3aHsATui. CamocTosITeNbHas
IaHupyemas paboTa CTyIeHTOB.

CTO CIIoI'TU(TY) 016-2015. Tlopsimox opraHu3alydd W TPOBEACHHUS 3a4€TOB U
sk3ameHoB./ CIIOI' TU(TY).- Beexn. ¢ 01.06.2015. - CII6.: CIIOI'TU(TY), 2015.- 45 c. OGmue
TpeOOBaHUS K OpraHU3alK U IPOBEICHUIO.

CTII CII6I'THU 047-2008 KC VYK/IB. Cucrema craHmapToB 0€30MMacHOCTH Tpyaa.
Opranm3anus OOy4YeHHs CTYACHTOB O€30MAaCHOCTH TpyJAa TpPU TMPOBEACHUM y4eOHBIX
1ab0paTOPHBIX padoT.

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE NaHHON IUCIMILIMHBI, JIy4lle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH IPAaBHJIBHOM OpraHu3aluy yueOHOro mpoiiecca Ui CTYACHTOB
ABJIAETCS:

IJIAHOBOCTH B OpPraHu3aluy y4eOHON paboThI;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUS CTYIEHT MOMKEH NMPUXOIUTh, UMEsl 3HAHUS 110 YK€ U3YUEHHOMY MaTepuaiy.

10 IlepevyeHb MHGPOPMANMOHHBIX TEXHOJIOTHA, HCIIOJIb3yEeMbIX IIPH OCYIIEeCTBJIEHHH
00pa30BaTeJILHOIrO MPoIecca Mo AHUCIUIIHHE

10.1 MudpopMannoHHbIE TEXHOJIOTHH

B yueOHOM mpomecce Mo [JaHHOW JUCHUIUIMHE MPEAYCMOTPEHO HCHOIb30BAaHHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIIUI C UCIIOJIb30BAHUEM CIalA-NIPEe3EHTALUN;

B3auMoieiicTBre ¢ oOydaronumucs nocpeacrsom SUOC.

10.2 MporpammHoe odecnieueHue

Microsoft Office (Microsoft Word, Microsoft Excel, Microsoft Power Point).

10.3 Ba3bl 1aHHBIX U HHPOPMAILMOHHBbIE CIIPABOYHBIE CHCTEMbI

1. http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

2. http://borovic.ru- 6a3a nmareuros Poccun.

3. http://1.fips.ru/wps/portal/Reqgister - denepanbHbIif HHCTUTYT MPOMBIIUICHHOMN
COOCTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a nmarenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a narenros CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - eBpomneiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast morcKoBasi CHCTEMa HAy4YHBIX MyOJIMKAIIUH.

11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAsI CUCTEMa HAYYHBIX MTYOJIUKAIHIA.

12. http://dissforall.com — 6a3a guccepramnuii.

13. http://diss.rsl.ru — 6a3a nucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cIeKTPOB XUMHYECKUX COCAUHEHUH.
16. HoBelit cripaBoYHUK XMMHUKa U TexHosora http://chemanalitica.com/book/novyy spavochnik

17



http://prometeus.nse.ru/
http://borovic.ru/
http://1.fips.ru/wps/portal/Register
http://googl/com/patent
http://freepatentsonline.com/
http://patentmatie.com/welcome
http://patika.ru/Epasenet_patentnie_poisk.html
http://gost-load.ru/
http://worlddofaut.ru/index.php
http://elibrary.ru/
http://springer.com/
http://dissforall.com/
http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
http://riodb.ibase.aist.go.jp/riohomee.html
http://chemanalitica.com/book/novyy_spavochnik

11 MarepuanbHo-TeXxHH4YeCcKass 0a3a, HeoOXoAuMas [J  OCYUIEeCTBJIEHHS
00pa3oBaTeJILHOIO NMpoIecca Mo JUCUUILIHHE

Jlis mpoBeieHus 3aHATHI B MHTEPAKTHBHON (OpMe, YTEHUs JIEKIHMHA B BHJIC TPE3CHTAIHH,
JEMOHCTPALMK BUJIEO MAaTEPUAIIOB MCIIOIb3YETC MYJIbTUMEANIHAS TEXHUKA.

Jns  mpoBeneHMs NPAKTUYECKUX 3aHATHUM MCIHOJB3YIOT KOMIIBIOTEPHBIM KJlacc ¢
IIEPCOHAIILHBIMU KOMIIBIOTEPAaMH, UMEIOIIMMHU BbIXOJ B MIHTEpHET.

Tpu maGoparopuu (miomansio 170 M%). JlabopaTopun OCHAIIEHB! KOMIUICKTHBIM THIIOBBIM
XUMHYEeCKMM oOopynoBanueM (Becsl BJIP, TepmocTarsl, 1neHTpuyru, AUCTHILIATOPSI,
MarHUTHbIE MEIIAJIKH, MCTOYHUKM MHUTAaHUA U Jp.), OPUTMHAIbHBIMM YCTAHOBKaMHU U
pudOpamu.

Jlns npoBenieHus 1a00paTOPHBIX pabOT UCHOJIB3YIOTCSA TPUOOPHI:

CrexrpomerpSIMPBrukerBioSpinAGAvance 111 HD 400.

HepusarorpadpShimadzuDTG-60.

Kanopumetp ckanupyromuit quddepenimanpupiiShimadzuDSC-60 Plus.

PeomerpAnton PaarPHYSICA MCR 302.

12 OcodeHnocTH 0CBOCHUS JAUCHHUIIIINHbI HHBaJIUJIaMH H JJUIaAaMHU C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTHAMMU 3/10POBbA

JUis WMHBaNIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTSMM Y4YEOHbIE IPOLIECC
ocymiecTBisieTcs:s B coorBercTBuM ¢ llojoxkeHuem 00 opraHuzanmuu yd4eOHOro Ipolecca st
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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IIpunoxxenne Ne 1
K pa0ouei nporpamme JUCHUILTNHbL

@DoH/1 OLIEHOYHBIX CPEACTB

AJIsI MIPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalui 1o JTMCHHUIIIMHE «Teopeanecmle H
IKCIICPUMECHTAJBHBIC METO/AbI UCCTICI0BAHUA B OMOTEXHOJIOTHH)

1 [lepeyeHb KoMNeTEeHIMIA ¥ ITANOB UX GOPMHUPOBAHUS

WNnnexc Conepxanue Oran
KOMIIETEHIINH dbopMupoBaHus
IMK-1.8 [Ipumenenue METOHOB Ha4yaJbHbIN
TEOPETUYECKOTO U  AKCIEPUMEHTAIBHOTO
HCCIIEIOBaHMS, MaTeMaTU4eCcKoro
MOJIETTUPOBAHUS u ONTUMHU3ALNH
TEXHOJOIMYECKUX MPOLIECCOB ITPOU3BOJICTBA
MUIIEBBIX MPOIYKTOB C LENbI0 YIPaBICHUS
HX KaueCTBOM
nK-5.4 AHanu3 ¥ cUCTeMaTU3alMs Hay4yHO- HavaJIbHBIN
TEXHUUYECKOHN nHpOpManuy,
OTEYECTBEHHOTO M 3apy0eXHOro OIbITa
OMOTEXHOJIOT UM MIPOJYKTOB
(YHKIIMOHATTLHOTO Ha3HAYCHUS
IK-5.5 @opMyJIMPOBAHUE 3a]1a4 JJIsI HOBBIX Ha4yaJbHbIN

HCCIIeI0BATENbCKUX IPOEKTOB,
CIIOCOOHOCTh IPOBOAWUTH H3MEpPEHUs U
HaOII0AeHN, OLIEHUBATh IOJyYEHHbIE
PE3yNIBTaThI

19




2 Iloka3aTeJii U KPUTEPUH OLCHUBAHUS KOMIIETEHI[UI HA PA3JIMYHBIX ITanax uX GopMHUPOBaHMS, IKAJIA OLEHNBAHUSA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
WHJUKAaTOpa Kpurepuit (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH

JOCTH>KECHUS (1eCKpHITTOpHI) OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOUIO» «OTIUYHOY

KOMIICTCHIINHU (moporoBbIit) (cpenuuit) (BBICOKHIN)
IIK-1.8 3HaHue TCOPETUUYECKUX U [IpaBunbpHbIE Bocnpoussoaut JleMoHcTpUpyeT 3HaHUE | 3HAET KaK IPUMEHUTH
HpI/IMeHeHI/Ie METOJIOB | DKCIEPUMEHTAIBHBIX METON OB OTBECThI Ha | TCPMUHEI, OCHOBHBIC q)yHI[aMCHTaJIBHbIX PE3YIbTAThI
TEOPETHYECKOTO " | pcenenoBannus GU3MKO- BONpOChl 1-4 K | HOHATHA, 3HAET METO/IbI | OCHOB METOJIOB | MHCTPYMEHTAJIbHOTO

. 3a4ery. MOJICTTUPOBAHUS U | UCCIIeIOBAHUSA U | UCCIIeIOBAHUSA u
SKCHEPUMEHTAIIBHOTO | y 1\ iwecreny CBOMCTB Yy JACIUP 21 il
UCCIIEIOBaHMSI, 00paboTku COBPEMEHHOIO  YPOBHSI | MaT€MaTUYECKOIrO
MULIEBBIX POAYKTOB U

MaTeMaTHuyYeCcKoro 1 poAyK PE3YIbTATOB MOACIINPOBAHUA MOACIINPOBAHUA JJIs1
MOJICITUPOBAHHUS y | METO/IOB MAaTCMaTHHECCKOTO IKCIEPUMEHTA. pe3yibTaToOB pEryJIupoBaHusl
OTNITUMM3ALIH MOZICINPOBAHNA U IIPUMEHEHHUs] KaX/I0r0 U3 | CBOMCTB INPOAYKTa U
TEXHOJIOTHYECKUX ONTUMU3ALNU HUX ONTUMHU3AIMU crocoba
IPOLIECCOB TEXHOJOTHYECKUX MTPOLECCOB €ro Mnoly4cHus
HpOU3BOACTBA MIPOU3BOACTBA MMUILEBBIX

MMUIICBBIX IMPOAYKTOB
C LCJIbIO YIPAaBJICHUSA
X Ka4€CTBOM

IIPOJTYKTOB

YMeHue oCymecTBIATh
MOJICJINPOBAHUE PE3YIIHTATOB
JI0 IPOBEJICHUS
MHCTPYMEHTAJIbHBIX
WCCIIETOBAHUMN U
HUCIIOJIB30BAaTh UX IS
WHTEPIPETAINHN U aHAJIA3a
MMOJIYYCHHBIX TaHHBIX

IIpaBunbpHbBIE
OTBETHI Ha
BONpochl 5-14
K 3a4€Ty.

Cnoco0eH COmoCTaBUTH

Hu 0O0BSICHUTD
pe3yNbTaThl
JKCIIEPUMEHTA c
IaHHBIMH,
MOJIy4YeHHBIMH B XOJI€
MOJICIUPOBAHUS.

B porecce
MOJEIIMPOBAHUS
BBISBIIIET  B3aUMOCBS3b
MEXIy CTPYKTYpOou WU
CBOMCTBAMH, IPUMEHSET
3HaHUE
dbyHIaMEHTATBHBIX
3aKOH W TEOpuH JUIs
OOBSICHEHUS PE3YIIbTaTOB
MOJEIIUPOBAHUS.

CamocTOsTeTHHO
dhopmynupyeT BBIBOJIBI,
OIICHUBACT
COOTBETCTBHE BBLIBOJOB
MOJTYYCHHBIM JTAHHBIM.
OneHnBaeT HayuYHYIO U
TIPUKIIATHYTO
3HAYUMOCTh CBOEH
pazpabotku. CrnocobeH
K ONTHMH3AINH
CYIIECTBYIOIINX
TEXHOJIOTHH.
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Kon n HamMmeHOBaHue

YpoBHU CHOPMHUPOBAHHOCTH

[Tokazarenu .
WHUKATOpa Kpurepuii (omucaHue BBIPAXKEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
JOCTHKEHUS (1ecKpHITOpHI) OLICHUBAHHS | «YJOBJIETBOPUTEIILHO «XOpOILLIO» «OTJIIMYHOY
KOMIIETCHIINU (mOpOroBbIit) (cpennuii) (BBICOKMIN)
Bnanenne Mmetogamu [IpaBubHBIE Bmageer 0a30BbIMH | Breraienser riiaBgele | Bnaneer
HCCIIeI0BaHNs (PH3HKO- OTBETHI Ha | METOJaMU (aKTOphI, BIMSIONINE HA | CIICIHUATHHBIMU
XHMHUECKHX XapakTepucTHK, | BOTPOCH! 15- | uccnenoBanus U | ypOBEHb  CBOMCTB M | MpOrpaMMHBIMU
19 k 3auery. HaYaJIbHBIMHA HaBBIKAMU | XapaKTEPUCTHUK, MIPOYKTAMH,
OTIPEICIISIONINX Ka4eCTBO
. MOJIb30BaHUS OLICHUBAET 3HAYMMOCTb | MO3BOJISIOLIUMU
TTHILICBON TIPOAYKIIHH, IPOrPaMMHBIMH MOJTY9EHHBIX MIPOU3BOIUTH
[POTrpaMMHBIMH TMPOAYKTaMH, POyKTaMH JUISL | SKCIICPUMEHTAIbHBIX BCECTOPOHHMI  aHAIIU3
O3BOJIAOIINMHA MOJICTIMPOBAHUA JaHHBIX u OLIMOOK | 3KCIIEpUMEHTAJIbHBIX
MOJIEJIUPOBATh PE3yIbTaThI pe3yJIbTaToB AKCIIEPUMEHTA. nanubix. CrocobeH K
YKCIICPHMEHTAIIbHBIX IKCIIEPUMEHTAITLHBIX aHAJIN3y BO3MOKHOCTEH
HCCIENOBARMI B UCCIICIOBAaHHH. u OTpaHUYCHUH
MIPOrPaMMHBIX
ONITUMH3UPOBATH
MIPOJYKTOB.
CYIIECTBYOIINE TEXHOJIOTHH
IIK-5.4 3HaHME OCHOBHBIX IIpaBunbHbBIE 3Haer ocHOBHbIE | JlemoHcTpupyeT HaBbkU | CBOOOJZHO ~ MPOBOAMT
Anamus u MICTOYHNKOB HH(OpMaIyH, 6a3 | OTBETHL Ha | METOJbI MoKcKa | paboThI c 6azamu | BeIOOp U 3¢ dEeKTUBHO
CHCTEMATM3AWAS | japypix, paBut paGoThI ¢ Bonipocel  20- | mHpOpMAITUU B | TaHHBIMH, YMEET | HCIIOJIb3yeT HMCTOYHUK
HAy4YHO-TEXHHYECKOH | 26 x 3auery. TI100aTBHBIX U | CpaBHHBATh HMCTOYHHUKH | HHGOpMAITUU
nH(popManuy, JIOKQJTBHBIX CETSX. 10 OXBATy JIAHHBIX
OTEYECTBEHHOTO U
3apyOeKHOTO OTBITA
e — Ocy1iecTBiieHNE MOUCKA B [TpaBunbHbBIE Cnocoben  mposectu | Onpenensier  HaubGosee | OCylecTBISET
IIPOLYKTOB MaTepHAIbHBIX U OTBETHI HA HOUCK MHpOpMauu Ha | 3p(PEeKTUBHBII  CHOCOO | MCUEPIBIBAIOILUIL
(YHKIIMOHAIILHOTO 3IEKTPOHHBIX HCTOYHUKAX liggpocm 78- | samaHHyro Temy. noucka HMHpOpMALMK C | MOUCK HMH(pOPMALMH U
K 3a4eTy.
Ha3HAYCHUS MH(OPMALIMHI 110 PA3THIHBIM y HCIOJIb30BaHUEM pamXHpyeT TEPBUYHBIC
BXOJIHBIM KPHTEPHAM COBpPEMEHHBIX WUCTOYHUKU TIO CTETIeHU
WH(OPMAITMOHHBIX BOKHOCTH
pecypcoB
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Kon n HamMmeHOBaHue

YpoBHU CHOPMHUPOBAHHOCTH

IToxazarenu o
WHUKATOpa Kpurepuii (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hopMUPOBAHHOCTH
JOCTHKEHUS (1ecKpHITOpHI) OLIEHUBAHHUS «YIOBJICTBOPUTEIHLHOY «XOPOIIIO» «OTIIAYHO)
KOMIIETCHIINU (mOpOroBbIit) (cpennuii) (BBICOKMIN)
Bnanenue npueMamu Cnocoben wsmarate B | CnocobeH moaroroButh | Crioco0eH
00001eHnsT  cOOpaHHOW  TIO YCTHOM W TMCBbMEHHOMU | pedpepar, MNpeACTaBUTH | CAMOCTOSATEILHO
TCMATHKE uccnenosanus | [IpaBunbHsie bopme HUTOTH | IOKJIaJ, CIUIAHUPOBATH | IIPOBECTHU
uH(popManuu A | OTBCTHI Ha | mpodeccronaabHOM HCCIIEIOBAaHNE  HOBOIO | MCCIeqOBaHUE Hu
HpCACTaBJICHUA €€ B  BHUJIE | BOIPOCHI _.NQ NEesSTeIbHOCTH B BHJE | OOBEKTA. MOATOTOBUTH ero
HayYHO-TEXHHYEeCKOro 0030pa | 18-66 k 3auéry oT4eTOB, pedepaTos. pe3yNbTaTRl B BHJE
JIOKJIaJia ¥ Y4acTBOBATh
B JIUCKYCCHMM Ha €ro
TEMy.
IIK-5.5 3HaeT MPUHIIMITBI OCHOBHBIX [IpaBunbHBIE 3naer oOmue mouaTtus | Crocoben nenath | CocoOeH NepeHOCUTh
dopmynrpoBaHUE TEOPETHUECKUX 1 OTBETHI Ha | ¥ 00JaCTH IPHUMEHEHHS | IPaBUIIbHBIC HW3BECTHBIE B OJIHOM W3
3381 JUIL HOBBIX | oy cnepiMeHTANBHBIX METONIOB, EZHPOCBI 42- | ocHOBHEIX 3aKJTIOUEHHUS Ha | obnacreit
HCCIIEI0BATEIbCKUX K 3a4eTy.
2 X BOBMOYCHOCTH JUTS Y TEOPETHUYCCKHUX A | OCHOBAaHHUU aHaJn3a | ECTECTBO3HAHUS O00IIue
MIPOEKTOB
CHOCO6H0,C - pEIIeHHs KOHKPETHBIX IKCIIEPUMEHTAIBHBIX aHHBIX, NPUHIIMIIBI HAa HOBBIE
. METOJIOB MCCIICIOBAHUS | XapaKTCPU3YIOIIIX SBIIECHUA © OOBEKTHI,
IPOBOJUT KaTeropuii 3ajauy 8
uccieayeMblii 00beKT ¢ | popMyIupoBaTh
U3MEpEeHUS u
pa3HbIX CTOPOH U | IpaBWJIa, OCHOBBIBAsICH
HaOJIIOIeH N,
MOJIY4YEHHBIX Ha 0000IIeHNH MaccuBa
OIIEHUBATH 5 .
MOy deHHbIe pa3IMYHBIMH pazHoo pa\.’SHOI/I
PE3YIBTATHI AKCIIEPUMEHTATEHBIMU MEePBUYHOMN
METOIaMH1 uHpopMaIuu.
HCCIIEI0BAHUS.
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Kon n HamMmeHOBaHue
HHAUKATOpPa
IOCTHOKEHUS

KOMIICTCHIINN

YpoBHU CHOPMHUPOBAHHOCTH

ITokaszarenu .
Kpurepuii (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH
OLICHUBAHHS | «YIOBJIETBOPUTEIHLHO» «XOpOILLIO» «OTJIIMYHOY
(neckpunTOpsl) 9 - .
(moporoBbIit) (cpenuuii) (BBICOKHIN)
Ocyl1iecTBIISIET HAa MPAKTHKE [IpaBunbpHbIE Crnocoben nposectu | CriocoOeH K | Cocoben
TEOPETUYECKHE U OTBETHI Ha | U3MepeHUs 0 | CAaMOCTOSTEIbHOM CaMOCTOSITEIIbHO
NPAKTHYECKHE METO/IbI li(l)ZIPOCH 101- | umeromemycs 06paboTke JIaHHBIX, | ONIPEAENsaTh MPOTOKOJ
. K 3a4ery. i i
HCCIIeI0BAHHIA, POBOIHT y IPOTOKOJY HCHBITAHUHN | MOJYUYEHHBIX B | UCIIBITAHUH,
H3MEpEHHS, 06pAbATHIBACT U BBIBECTH DPE3YyJbTAaThl | HHCTPYMEHTAIBHOM o0OpabaTkIBaTh
B BUJIE TEKCTOBOTO WJIM | DKCIIEPHUMEHTE, MOJTyYCHHBIE  JaHHBIC
MOJTy4YeHHBIE JaHHbIE, N
rpaduueckoro daitna MPEJICTABJICHUIO HX B | CBEPX 3aJI0KEHHBIX B
aHAIM3UPYET JaHHbIE,
COOTBETCTBYIOIIEM CTaH/IaPTHOM
MOJTy4YE€HHBIE TEOPETHUECKIUMHU .
MOCTABJICHHOW  3a7aydl | MPOTrPaMMHOM
¥ 9KCIIEPUMEHTAILHBIMU BHLE B T —
METOaMH MCCIIECIOBAHUS IS BO3MOKHOCTEH
pELICHUS TOCTaBICHHOMN
3a1a9n
AHanu3upyet u | [IpaBuiibHBIE 3HaeT ocHOBHbIE | Bmageer mnporpamMmubiM | CriocobeH
UHTEPIPETHUPYET TOTYUEHHBIC | OTBETHI Ha | MeTobl 00pabOTKM U | obecredeHuemM JUIS | aHAJIM3UPOBATH
JIaHHbIC, BJA/ICCT HABBIKAMHU | BOMPOCHl  27- HHTEpHIpETaInHN CTaTUCTUYECKOMN pe3ynabTaThl
YMO3aKIH04CHNUH, 77 x 3a4ery. pE3yJIBTaTOB 00paboTKH CTaTUCTUYECKOU
basupyronmxcs Ha IKCIIEPUMEHTA. 9KCIEPUMEHTATBHBIX 00paboTku
PaspO3HCHHBIX  pE3y/IbTaTax, JTAaHHBIX. YMeer | sKCrepuMEeHTaIbHBIX
MOJTYYEHHBIX B T TUYECKUX
oJyHe copernace NPEJCTABIATh TAHHBIX u
u MHCTPYMEHTAIBHBIX
pe3ybTaThI UCMOJIb30BaTh HX JUIf
UCCIIETIOBAaHMSIX .
CTaTUCTHUYECKOU aHam3a
00paboTKH COTJIACHO | TEXHOJIOTHUYECKUX
CYIIECTBYIOIIUM MIPOIIECCOB.
TIPaBUJIAM.
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[lxamna onennBanus coorserctByeT CTO CIIGI TU(TY):

MIPOMEXYTOYHAsI aTTeCTalus MPOBOAMTCS B (hopMe 3adeTa, pe3yiabTaT OICHUBAHUS —
«3aUTCHO», «HE 3aYTCHOY». Pe3yabTaThl OCBOCHUS AUCIUILINHBI CUUTAIOTCS JOCTUTHYTHIMHU, €CITH
JUTSL BCEX AJICMEHTOB KOMITETEHIIUI JOCTUTHYT IMOPOTOBEIN YPOBEHb OCBOCHHS KOMITETEHITMH Ha
JTAHHOM JTarle — OIICHKA «YIOBJICTBOPUTEIHLHOY.

3 TunoBbie KOHTPOJIbHBIC 3aIaHUA NJISl IPOBCACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuu
B()l'[pOCLI AJIA OHCHKHU C(lJOPMI/IPOBaHHOCTI/I JEMECHTOB KOMIICTCHIIUHA IIK-1

SInepHbIli MarHeTU3M U UCTOPUS OTKPBITUSA sABJICHUs SIMP B KOHIEHCUPOBAaHHBIX Cpefax.
OcHOBHBIE TOCTOMHCTBA U HENOCTATKH crekTpockonuu SJMP.

Bueluinue v BHyTpeHHHE B3aUMOJIEHCTBUS MATHUTHBIX MOMEHTOB SIZIED.

PaBHOBecHBIE AMHAMMUYECKHE IPOLIECCHI U UX IIPOsBIEHUE B criekTpax SIMP.

IIprpo/a XUMHEYECKOro ¢Brra siziep ~H 1 haKkTopsl, OIpe/IesIoNIHe ero 3HaucHNe.
CnuHoBoOE 3x0 D.XaHa U €ro CBOMCTBA.

CrnekTpaibHble M peEllaKCallUOHHBbIE XapaKTepUCTUKH crekTpoB SIMP u ux cBa3p co
CTPOEHHEM MOJIEKYJI B PacTBOPE.

8. KomOumHMpOBaHHOE HCIONB30BAHHE MHOTOMEPHBIX M MHOTOKBAaHTOBBIX TOMO- U
reTeposICpHBIX  KOPPEIIMOHHBIX METOZI0B crnekrpockonuu SMP s maeHTudUKanmuu
CUTHAJIOB U OIIPENIEIICHUS CTPYKTYPHI MOJIEKYJI B PACTBOPE.

9. OcHoBbl Teopun Jlepsruna-Jlannay-®@epses-Osepoeka (JIPO). IloreHumanbHble KpUBbIE
B3auMoeicTBus yactuil. [Topor koarymsinuu o teopuun AJIDO.

10. Kunetnka xoarynsuuu. beictpas 1 MeUIeHHAs: KOAryJisIusl.

11. 3akoH BHyTpeHHero TpeHusi HprloroHa. BsizkocTh. HbBIOTOHOBCKME M HEHBIOTOHOBCKHE
KUJKOCTH.

12. BsizkocTh pa30aBiIeHHBIX YCTOMYMBBIX KOJUIOMIHBIX PACTBOPOB. Y paBHEHHE DWHIITEHHA.
13. Crpykrypoobpa3oBaHue. BiusHue ycTOMYMBOCTH CHCTEMBI M KOHIIEHTPALUHU JTUCIIEPCHOM
(a3bl Ha CTPYKTYPY AUCIEPCHBIX CUCTEM.

14.IIpupona pacTBOPOB BbICOKOMOJIEKYsApHBIX coeanHennit (BMC). OcobeHHocTH cTpoeHus U
TEIioBoro  JBumxkeHuss Makpomonekyn BMC. Habyxamume wu  pactBopenne BMC,
TEPMOJAMHAMUYECKUE OCHOBBI ITUX IPOLECCOB.

15. BHyTpeHHee BpallleHHe M TMOKOCTh MOJMMEPHBIX MOJeKyd. OCOOEHHOCTH WX TEMJIOBOTO
nBkeHus. KonpopmannonHnas sHTpOIuS.

16.  OcoOble  (usuko-mexaHudeckue cBoiicTBa monuMepoB. CTekooO0pa3HOe,  BbI-
COKOXJIACTUYECKOE U BA3KOTEKYUYee COCTOSHUS IIOJTUMEPOB.

17. IIpupona pacTBOPOB NOJIMMEPOB, CXOJCTBO U Pa3IMUMs ¢ KOJUIOWIHBIMHU Pac-TBOPaMHU.

18. OcoGennoctu pactBopeHus nonuMepoB. HaOyxanue mnomumepoB. TepmoanHamuueckue
OCHOBBI PaCTBOPEHHUSI OJIUMEPOB.

19. TonuanexkTponuTsl, (GakTOpbl, BIUSIONIME Ha CBOMCTBAa PAaCTBOPOB MOJIUAIEKTPOIUTOB.
IIpuMeHeHne MONMUAIEKTPOIUTOB.

NoakowhE

Bonpocsl 1151 onieHKH chopMHUPOBAHHOCTH dj1eMeHTOB KomneTeHunu [MK-5

20. ba3bl crieKTpaabHBIX JaHHBIX U IIPaBUJIa MOJIb30BaHUS UMHU.

21. JlononHuTeNnbHas 0OOpabOTKa S3KCIEPUMEHTANbHBIX JaHHbBIX SAMP Bo BpemeHHOM U
CHEKTPAJIbHOM MPEACTABICHUAX.

22. JIsymepHoe npencrasinenue AMP-undopmanuu.

23. IlpaBuna npencrapienus nanHbix AMP criekTpockonuu uist iX OmyOTMKOBaHMS.

24. VicTopus CTaHOBJICHUS M pa3BUTHs TepMorpaBuMeTpuu. TepmoanHamuueckue 0a3bl JaHHBIX.
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25. Hopmuposanue kpuBbix [ TIX 1 moaroroBka 1aHHBIX K OITYOJIMKOBAHUIO.

26. TpeboBaHus Hay4yHBIX >KYpPHAJOB K MPEACTABICHUIO PE3YJIbTATOB HKCIEPUMEHTAIBHBIX
METO/I0B aHAJIN3A.

27. Paznenenue B3aMMOJCWUCTBUN C TOMOIIBIO IOCIEAOBATEIBHOCTH CIIMHOBOTO 3Xa B
nsymepHom merozae J-COSY.

28. CriocoObl yCTAaHOBJICHUS CXEMbI CKAJIIPHOTO CBSI3bIBAHMSI MAarHUTHBIX SJ€p C MOMOIIBIO
KOPPENSIUOHHBIX MeTO/I0B criekTpockonuu SIMP. Ctepeocnenin(puaHOCTb CKaTSIPHBIX KOHCTAHT
Ha npuMepe Kapruiycoscekoii 3asucumocti °J = f().

29. IlepeHoc ModsIpU3aIuK B TETEPOSACPHBIX CIMHOBBIX cucTemMax Ha mpumepe merona INEPT.
30. SIBmeHue Kpocc-penakcaluy W HCIojib3oBaHue saepHoro sddexra Obepxayzepa B
CTPYKTYPHOM U KOH(POPMALMOHHOM aHAJIN3€ MOJIEKYJ B PacTBOpE.

31. Xumuueckass M MarHuTHasT  SKBUBAJICHTHOCTb  MAarHUTHBIX  siaep. O dekTsl
CHJIBHOCBSA3aHHOCTH B criekTpax SIMP na npumepe cucrem AB u ABX.

32. AGCOTIOTHBIE W OTHOCHTCIBHBIC HHTCHCHBHOCTH CHTHAnoB B crektpax SMP 'H u mux
UCTIOJI30BaHUE  JIOKA3aTEeNIbCTBA  CTPYKTYpbl  MOJekyd. (OcoOEHHOCTH  HWCHOIb30BAHUS
MHTETPaJIbHbIX HHTEHCUBHOCTEN B criekTpockonuu SAMP Bc.

33. Ilpoucxoxaenne Kpocc-mukoB B crekTpax COSY u WX MyJIbTHUIUIETHAs CTPYKTypa.
Ornpenenenne “akKTUBHBIX U “TIACCHUBHBIX CKAJIIPHBIX KOHCTAHT.

34. W3ydeHue MeUIEHHBIX M OBICTPHIX (B mKane BpemeHu SIMP) nuHaMUYecKHX MpoLeccoB
MOMOIIbI0 TMEepPEeHOCa HAMATHUYEHHOCTH U PENaKCAllMOHHBIX u3MepeHud. CHeKTpOCKOMus
EXSY-NOESY.

35 IMpunnumnel Tepmudeckoro aHanuza. O61acTu IpUMEHEHUSI.

36. Knaccudukanus METo10B TEPMHUECKOTO aHAIN3A TI0 OINIPEIEIIEMOMY CBOMCTBY.

37. OcobeHHOCTH KOHCTPYKITUU TEPMOBECOB.

38. [IpuMeHeHne TepMOTpaBUMETPUH JIJISI KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIM3A.

39. MeToauku onpeaeaeHns KOIN4ecTBa MPoLeccoB, X Hayala U KOHIA 110 JAHHBIM
TEPMOIPaBUMETPHH.

40. Tuns! apTeakToB Ha KPUBBIX TepMOrpaBUMETpHUH. [IpuYMHbBI HX BOZHUKHOBEHHSI.

41. uddepeHnmanbHO-TEpMUUECKU  aHAIW3 W JuddepeHnmanbHas — CKaHUPYIOLIas
KaJOpUMETpPHUSL.

42. O6nactu npumenenns [ITA u JICK.

43. Bunel nuddepeHnnanbHoi CKaHUPYIOIIeH KalopuMeTpUu.

44, TepmodneKkTpuUecKue mpeodpazoBarenu - TepMorapsl. Buasl Tepmornap.

45. DpdexT 3eedeka, korpdunment 3eedeka. Tepmo DJIC.

46. KoHCTpYKIIMS N3MEPHUTENBHON STYSHKH TU(PEepeHITHATFHOTO CKAHUPYIOIIETO KaJOPHUMETPA.
47. YpaBHeHUE TEIUI00OMEHA MEXIY 00pa3lioM U OKpPYKaIOIIel Cpeaoi.

48. OCHOBHBIC XapaKTePUCTUKH TUPPEPEHIINATHLHOTO CKAHUPYIOIIETO KaJOPUMETPA.

49. @akTophl, BIUAIOLINE Ha Pe3ybTaThl JU(GepeHIINaTbLHON CKaHUPYIOIIEeH KaTOpUMETPUH.
50. TpuHnmmel moxdopa YCIOBUEM UIsl TPOBEACHWS W3MEpeHUi auddepeHaaIbpHONR
CKaHUPYIOLIEH KaTOpUMETPHH.

51. CunxpoHHBIN TepMuueckuii ananu3. Ero npeumymiectsa.

52. BapuaHThI UCTIOIHEHUS TPUOOPOB CHHXPOHHOT'O TEPMUYECKOTO aHAIIN3A.

53. Cucremsbl 7151 aHAIM3a BRIJIEISIONINXCS Ta30B, IPIMEHSIEMbIE B CHHXPOHHOM TEPMHUYECKOM
aHaJIN3e.

54. Temneparypa MaKCUMaJIBHOW CKOPOCTH Pa3JIOKEHUSI.

55. O6uue npuHIKIBI KATHOPOBKU MPHUOOpa CHHXPOHHOT'O TEPMUUECKOTO aHAIIN3A.

56. OOpaboTka pe3ynbTaTOB H3MEPEHHs] W pacyeT OCHOBHBIX TApaMETPOB IPOIECCOB,
CBSI3aHHBIX CU3MEHEHHEM MacChl 00pa3iia v TeIIOBEIMU dPQeKTamu.

57. ®a3oBbie, MOTUMOP(HBIE U CTEKIIO00pa3HBIC TTepeXoIbl. IX OTIWYMS U IPOSIBIICHHS Ha
HKCIIEPUMEHTAIBHBIX KPUBBIX CHHXPOHHOTO TEPMHUYECKOT'O aHAJIN3a.

58. Maremarnueckasi o0paboTka pe3yslbTaTOB peakiuii 0e3 HCmoib30BaHus Mojenu (model-
freekinetics).
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59. KammubpoBka TtemmeparypHoit mkansl (ATA, TMA, TI, nepuBatorpadsl) B pexume
HarpeBaHus U oxjnaxaeHus. KanubpoBka 4yBCTBUTEIBHOCTH JAaTUUKOB TerioBoro notoka JICK.
MareMaTH4ecKue METO/Ibl B KaTHOPOBKE.

60. IlmanupoBaHue TepMOAHAINTHUYECKOro 3KcrnepuMeHTa. [locranoBka 3amauu. Ilapamerpbl
npubopa. XapakTepuctuka oOpasua. TemmepaTypHbIi HHTEpPBaJll U CKOPOCTh HArpeBaHMUSL.
To4YHOCTB PE3yNbTATOB IKCIIEPUMEHTA.

61. O6paboTka pe3yNbTaTOB TEPMOAHATUTHICCKOTO 3KcrepuMeHTa. DakTophl, BIUSIONUE Ha
pe3yiabTaThl TEPMOAHATUTHUECKUX U3MEPEHUH (CKOPOCTh HarpeBaHus, Macca oopasua, Gpopma u
pasmep THras, armocdepa). «llycroity skcmepument. bazoBas nuHus. [lapamerpsl
TEPMOAHATUTUYECKUXIIN-KOB (Ha4yajo, KoHel, MakcuMyMm). [IpaBuiio Kupxroda.

62. I'enn, TUKCOTPOMHUSI, CHHEPE3HC.

63. Peosornyeckrie KpuBbI€ TUCIIEPCHBIX CUCTEM C Pa3JIMUYHON CTPYKTYPOM.

64. IlapameTpbl HaNpsSKEHHOI'O COCTOSHUS AMCIIEPCHBIX CUCTEM: HampsKeHue, Aedopmarius,
ckopocth gaedopmanuu. 3akoH ['yka. 3akoH BHyTpeHHero TpeHus HprioroHa. OCHOBHBIE
peoJIOrnYeCKUE BEIMYMHBI, XapaKTEpU3YIOLUe TIOBEICHUE MaTepralla 0]l Harpy3Koil.

65. TeueHne B LMIMHIPUYECKOM KaHaje (KamwuIspe) HbIOTOHOBCKUX M HEHbIOTOHOBCKHX
KOJUIOMJIHBIX PacTBOPOB.

66. Bs3kocTe pa30aBiieHHBIX, arperaTMBHO YCTOHYMBBIX JUCHEPCHBIX CHUCTEM. Y CJIOBUS
IPUMEHUMOCTH YpaBHEHMs DIHIITEHHA.

67. CTpyKTypUpOBaHUE JUCIEPCHBIX cucTeM. DaKTOphI, ONpENEAIINe UX CTPYKTYpY. ['enu u
ctynHu. Cunepesuc.

68. CTpykTypa M OCOOEHHOCTM TEYEHHUs O0OpaTHMO KOaryaupylooLUX JAUCHEPCHBIX CHCTEM.
Tukcorponus. Peonornueckue Kpussbie.

69. CtpykTypa U 0COOEHHOCTH TE€UEHHUsI BBICOKOKOHIIEHTPUPOBAHHBIX cycrieH3ui. /lunatancus.
Peonornueckue kpussie.

70. CymHocts XxpoMaTorpadun. Victopus pa3BUTHS METOAA.

71. OcHoBHbIe OHATHS XpoMaTorpaduu. [1O u HD.

72. Xpomarorpamma. Busabl xpomarorpamm.

73. OcHOBHBIE XpoMaTOorpaduuecKkre napaMeTpsl - BpeMs U 00beM yAEepKUBAHUS.

74. OcHOBHbIE Xpomarorpaduueckue mnapaMmerpbl - KOIPOUIMEHT YyIepKUBAHUA U
KOA((UIIMEHT EMKOCTH.

75. KauectBeHHbIit aHanu3 B xpomarorpadpuu. MYK.

76. KonnyecTBeHHBIN aHanmu3 B Xxpomarorpadguu. MeTo sl KOTMYeCTBEHHOTO aHaIH3a.

77. TlpuHUMOUanpHasi cXxemMa, OCHOBHBIE CUCTEMBI U y3Iibl Xpomarorpada. Cucrema noaroToBKu
rasoB. Jlo3upyromme ycTpoiicTBa. JJeTekTopsl. XapakTepUCTUKH IETEKTOPOB PA3IMYHOIO TUIIA.
78. OnucaHue UMITYJIbCHOU perucTpanuu crnekTpoB IMP ¢ moMoIipio BEKTOpHONH MOIeNn

79. TlpsiMble U KOCBEHHBIE JUITOJb-AUIIOFHBIC B3aUMOICHCTBHSI MEXKAY SICPHBIMA CITMHAMH Y2
U UX NposiBiieHUE B criekTpax SAMP.

80. UmnynwcHass mocnenoBatenbHOCTh HSQC kak mpumep “UHBEpCHOW” perwCTpanuu
TETEPOSIIEPHBIX CKAISIPHBIX B3aUMOICHCTBHM.

81. JuddysnoHHoe MABMKEHHWE MOJIEKYJI B pPacTBOPe KaK HWCTOYHUK pPellaKCallMOHHBIX
NIEPEXO0I0B MEXYy 36€EMaHOBCKUMH YPOBHSMHU SHEPTHH.

82. Pe3oHaHCHOE B3aMMO/ICHCTBHE MAarHUTHBIX SIZIEp C PaIMOYaCTOTHBIM IoJieM B

83. CnocoOsbl yBeIMUYEHHs YyBCTBUTENBHOCTH B criekTpockonuu SIMP.

84. ANTOpUTM CO3MaHUS TEMIIEPATypHOH TIPOTPaMMBI JUII HW3YyYEHHUS TEPMHUYECKOMN
CTaOUITBLHOCTH TBEPIOTO 00pasIa.

85. O6paboTka pe3yabTaTOB TEpMOTpaBUMETPUH. DU3NYECKUI CMBIT U IPUMEHEHUN TIEPBOM U
BTOpOU npousBogHoi TT.

86. TemneparypHas Mmoayssius B tuddepeHmanp-HOM TepMUYECKOM aHanu3e. Bo3moxkHOCTH
METO/1a.

87. BeiienieHne curHajaoB oOpaTUMBIX U HEOOpAaTUMBIX TETUIOBBIX TporieccoB u3 odmero JICK
CUTHAJA.
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88. OcHOBbI TepMOKUHETUKH. OCHOBHBIE KHHETUYECKHE MO/ICITH.

89. OnpeneneHue sHEPrUN aKTUBALIMK U3 MOJIEIIb — HE3aBUCUMOTI'0 aHAJIN3A.

90. O6uue NPUHLIKIBI BEIOOpa KHHETUYECKON MOJIENH ISl pacueTa KHHETUYECKUX ITapaMeTpoB
pEaKIHH.

91. Crenenp mpeBpalieHue M TOTeps Macchl. Jlermaparanusi, BO3TOHKA, TepP-MHUYECKOE
pasyio)keHue TBEPABIX Teld. ApPpPEHHMYCOBCKHE KOoopAMHaThl. KuHeTndeckue MoJenu TepMH-
YEeCKOT0 Pa3jIoKEeHUsl.

92. VYpasnenue IlIBenoBa-bunrama. IlpeagensHoe HanpspkeHue casura. Ilnactudeckas wu
a¢(heKTUBHAS BSI3KOCTb.

93. Peonormueckue KpuBbIE TEUEHHUsS IJIACTUYHBIX MAMCIEPCHBIX MaTepUalioB. YpaBHEHUE
[IIBenoBa-bunrama.

94. IlonsATHe 0 QpaKTaIbHBIX CTPYKTypaxX. YPaBHEHUE COCTOSIHUS M PEOJIOTHYECKUE YPABHEHUS
(dpaKTaJbHBIX CTPYKTYP.

95. DddexkTuBHOCTH XpOMaTOrpapuueckoi KoIoHKU. Yucio Teopernueckux tapenok. BOTT.
Paspemenne. OnTuMuzaius pa3peneHns B XpoMaTorpaduaeckoil cucteme.

96. CenekTUBHOCTb B XpoMaTorpapuu. daktop pasaeneHus, Wi K03QOUIUEHT CEeeKTUBHOCTH.
97. Teopuu xpomarorpaduu. M3oTepmsr copOIum.

98. Teopus TEOPETHUCCKUX TAPEIIOK.

99. Kunernueckas Teopus B xpomarorpaduu. OnTumaibHasi CKOPOCTh IMOTOKA.

100. Xpomarorpaduyeckre KojaoHKH. HacamouHble KOJIOHKM M CIIOCOOBI UX NPUTOTOBJICHUS.
TBepable HOCHUTENN; HENOJBM)XKHBIE (a3bl U MX CBOWCTBA; IPPEKTUBHOCTH U CEIEKTUBHOCTH
KOJIOHOK.

101. Tepmuueckue  XapakTEPUCTHKH  MUIIEBHIX  MPOAYKTOB  (YHKIHOHAIBHOTO U
CHEUAIN3UPOBAHHOIO HA3HAYECHHUS.

102. Cratuctuueckas oOpaOOTKa SKCIEPUMEHTAIBHBIX JAaHHBIX MO TEPMUYECKHM CBOICTBaM
MUILEBBIX MPOIYKTOB (PYHKIIMOHAIBHOTO U CHEUATU3UPOBAHHOTO HA3HAUCHUS.

103. Opranuzamusi KOHTPOJIsS KadyecTBa HAa OCHOBAHMHM aHAIW3a JAHHBIX 10 TEPMUYECKUM
CBOMCTBAaM MHUILIEBBIX IPOAYKTOB.

104. ®opmupoBaHHs KpUTEPHEB OLIEHKM KayecTBa MPOAYKTOB (YHKIMOHAJIBHOTO U
CHENUAIN3UPOBAaHHOIO HA3HAYEHMSI, OCHOBAHHBIX HA MX TEPMUUYECKUX XapPAKTEPUCTHKAX.

105. Peonornueckune CBOMCTBA  IMILIEBBIX IIPOJIYKTOB (YHKIIMOHATILHOTO "
CIEUAIN3UPOBAHHOIO HA3HAYECHHS.

106. Cratuctuueckass oO0pabOTKa SKCHEPHUMEHTAIbHBIX JIaHHBIX [0 BA3KOCTH, IMPEAEIbHOMY
CABUTOBOMY HalPsKEHUIO.

107. AHanu3 TEXHOJOTMM MPOM3BOACTBA MHILIEBHIX MPOAYKTOB (PYHKIHOHAIBHOTO U
CIEUAIN3UPOBAHHOIO HA3HAYEHMSI 110 UX PEOJIOTHUYECKUM XapaKTEPUCTUKAM.

108. CraTucTyecKkuil aHAJIN3 PEOJIOTMYECKUX JTAHHBIX, MOJYYEHHBIX MPU PA3JINYHBIX YCIOBUAX
IKCIIEPUMEHTA.

109. Peonormueckue XapakT€pPUCTUKM  MHILEBBIX MPOAYKTOB  (YHKIHMOHAIBHOTO U
CHELMATU3UPOBAHHOTO HA3HAYEHUs, MPEJICTABIAIONIMX COOOH MacThl, TeNH, CYCHEH3HH U
AMYJIbCUH.

110. Craructuueckass o0paboTKa SKCIEPUMEHTANBHBIX JaHHBIX II0 MOJIEKYJISPHON Macce
OPOAYKTOB  (YHKIIMOHAJIBHOTO M CHEUUAIM3UPOBAHHOTO  HA3HAUYEHMS,  MMEIOLINX
MaKpOMOJIEKYJISIPHOE CTPOCHHE

111. I'enp-ipoHuKatoiias xpomarorpadus B IpOU3BOJCTBE MOIUCAXAPUIOB.

112. DOkcmpeccHbIi METOA aHalu3a KOJUIAT€HOBBIX OEJIKOB METOJOM TIelb-IIPOHUKAIOLIeH
xpomarorpadumu.

113.  Craructuueckue 06a3pl  JaHHBIX 10  Xpomarorpauu  MUIIEBBIX  HPOAYKTOB
(YHKLIMOHAIBHOTO U CHELMATU3UPOBAHHOTO Ha3HAUEHUS.

114. MonekynsipHas Macca CUHTETHUYECKUX BBICOKOMOJIEKYJIIPHBIX COCIUHEHUM KaK pe3yJbTaT
BEPOSTHOCTHBIX IIPOLIECCOB, IPOUCXOAALIMX B MTOJIMMEPU3ALMOHHON CUCTEME.
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K 3auery momyckaroTcst CTYJEHTBI, BHIIOJHUBIINE Bce (hOPMBI TeKyIiero Koutposs. [lpu
cllaue 3a4eTa CTYACHT MOJydaeT TPU BOMPOCa U3 MEPEUHs, IPUBEICHHOIO BBIIIE.
Bpemst moaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 40 MUH.

4 MeToauyeckne MaTepHUAJIbI JJIsl ONpelde/ieHUs] MPOLeAyp OUeHMBAHHUS 3HAHUIA,
YMeHHH, HABbIKOB M (HJIM) ONBbITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TAMbI
¢GopMupoBaHusI KOMIIETEHIM A

[IpoMexyTouHass arTecTalus MO JUCIUIUIMHE TIPOBOJMUTCSI B COOTBETCTBHH C
tpeboBanusimu CTO CIIOI' TU(TY) 016-2015. KC YKBJ. Ilopsaok mpoBeaeHUs 3a4€TOB U
HK3aMEHOB.

28



