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1. IlepeyeHb NJIAHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM O0CBOEHUS

00pa3oBaTeJIbHOW POTPAMMBI.

B pesynbrare 1i1st ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JODKEH OBIAAETh CICAYIONMMHU Pe3yIbTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIINU

KO,I[ N HAMMCHOBAHUEC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Lnanupyemble pe3yIbTaThl 00ydeHHs
(meckpumnTopbI)

OIIK-1
CriocobeH aHaIu3upoBaTh U
MHTEPIIPETHPOBATH PE3YJIbTATHI
XUMHYECKUX IKCIIEPUMEHTOB,
HAOIIOACHNI 1 U3MEpEeHUI

OIIK-1.6
CriocoOHOCTh cUCTeMaTH3alMd 1 00paboTKH
OKCIICPUMCHTAJIBHBIX JAHHBIX TOCPEACTBOM
(U3HMYECKUX METOJ0B aHAIN3a

3HaTh:

OCHOBHBIC (PH3UYECKIE U XMMHUECKHUE 3aKOHBI, JISKAIIUE B
OCHOBE 0a30BBIX (PU3UUECKUX METOJIOB aHATN3a

YMeTh:

pemaTh anredpandeckue u JudQepeHnraIbHble ypaBHEHS,
BO3HUKAIOIIIKE IPU UHTEPIIPETALIMH JAHHBIX, TOTY4EHHBIX
(U3NYECKUMHU METO/IaMU aHAIHM3a

Baanern:

HaBBIKAMU OIEHKH TOYHOCTH, JOCTOBEPHOCTH,
YyBCTBUTEIHLHOCTHU, BOCIIPOU3BOIUMOCTH
AKCIIEPUMEHTAIBHBIX JIAHHBIX, TIOTYICHHBIX (PH3NUICCKIMH
METOJaMH aHaJIN3a

OIIK-3
Crioco0eH NpuMEHSTh pacyeTHO-
TEOPETUYECKHE METO/IbI JUISl U3Y4EHUS
CBOMCTB BEILECTB U MPOLIECCOB C UX
Y4aCTHEM C UCIOIb30BAHUEM
COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKHU

OIIK-3.1

CriocoO6HOCTh MpeCKa3bIBaTh
TePMOJUHAMHUYECKHE CBONCTBA BEIIECTB
METOdaMU TCPMOXUMUHN U CTaTUCTHYECKOU
TePMOJIUHAMUKU

3HaTh:

OCHOBHBIE (DOPMYIIBI IJIs1 pacdyeTa TEPMOIMHAMUYECKUX
byHKIMI

Ymers:

MPOU3BOIUTH PACUYEThl TEPMOJUHAMUYECKHUX (QYHKITUH C
WCIIOIb30BAaHUEM YPaBHEHUM OOIIEeH U CTaTUCTUYECKON
TEPMOIUHAMUKHU

Biaajgern:

QITOPUTMaMU Y HaBBIKAMH pAacyeTa MyTeM COCTABIICHUS
pacyeTHBIX IPOrpaMM C HCIIOIh30BaHHEM Habopa
CTaHJIAPTHBIX TPOTPAMMHBIX ITAKETOB




2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl.

JluciuramHa OTHOCHUTCS K TucuuIuinHaM oOs3atenbHor yactu (b1.0.09) u u3yuaercs Ha
2 xypce B 3 1 4 cemecTpax.

B MeroaudeckoMm IlaHe AMCHMIUIMHA OMMPACTCS HA SJEMEHTHl KOMIICTCHITUH,
chopMUpOBaHHBIE TpU U3yueHUW auciuiuinH «Heopranmueckas xumwus», «MaTeMaTHKa,
"®uzuka". [lonydeHHble B mpolecce U3ydeHUsl TUCHUIIMHBI «Du3nueckue MeTObl aHaIN3ay
3HAHMS, YMEHUS U HABBIKM MOTYT OBITh MCITOJIb30BAHBI NP MPOXOKIECHUN TEXHOJIOTHUYECKON U
MPEIIUILUIOMHOM MPAaKTUKH, & TAK)KE MTPH BHITIOJHEHUH BBITYCKHON KBATM(PUKAIIMOHHON paOOTHI.

3. O0beM JUCUUILIAHBI.

Bu eOHOI paboThI Bcero,
aya p 3E/akameM. 4acoB

OO0masi Tpy10€eMKOCTb U CHUNITUHBI 6/ 216

(3a4ETHBIX EAUHUIY aKaJIEeMHUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 188
3aHSTHS JICKIIMOHHOTO THITA 36
3aHATHUS CEMUHAPCKOTO THIIA, B T.4. 144

CEMUHAPBI, MPAKTUICCKUE 3aHATHUS 72
nabopaTopHbIE PabOTHI 72

KkypcoBoe npoektupoBanue (KP wim KII) 8
KCP —

JpyTHe BUIbl KOHTAKTHON pabOTHhI —
CamocroniTesibHasi padoTa 28
®opma Tekyuiero kourpoJas (Kp, pedepar, PI'P, acce) Kp
®opma npomexyTouHoii arrecraunu(KP, KII , 3auer, sx3amen) 3a4et (3 cemecTp)

KP, 3auer (4 cemecTp)




4. Couepma}me AUCHHUIIIMHDBI.

4.1. Pa3zgesnl AMCHUIIMHEI U BUABI 3aHATHIA.

3anHsTust
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1. Brenenue B pusnueckne MeToObI 2 7 _ 2 | OIIK-1 | OIIK-1.6
aHaym3a
2. KBaHTOBass MexaHHWKa 3 8 4 2 | OIIK-3 | OIIK-3.1
3 DJICKTPOHHBIE COCTOSIHUS aTOMOB 3 8 4 2 | OIIK-3 | OIIK-3.1
4 DJIEKTPOHHBIE COCTOSHUS 3 8 6 2 | OIIK-3 | OIIK-3.1
JIByXaTOMHBIX MOJICKYJI
5 MeTopl onpeieiICHUsI TEOMETPUHT 3 7 6 2 | OIIK-1 | OIIK-1.6
MOJIEKYJI U BellecTB. MeTo
BpalaTeIbHON CIIEKTPOCKOIHU
6 KonebarenbHast ClIEKTPOCKOMHS 3 7 6 2 | OIIK-1 | OIIK-1.6
7 MeToap! 3JeKTPOHHOM 3 7 6 2 | OIIK-1 | OIIK-1.6
criekTpockonuu. CIeKTPOCKOIHs
B BuauMoi u YD obnacTsax
8 CriekTpocKoMus SAEPHOTO 4 8 16 4 | OIIK-1 | OIIK-1.6
MarHMTHOTO PE30HaHCca OIIK-3 | OIIK-3.1
9 TepMuyeckue METOIBI aHATHA3A 4 4 8 4 | OIIK-1 | OIIK-1.6
OIIK-3 | OIIK-3.1
10 | Peonorust u peometpust 4 4 12 3 | OIIK-1 | OIIK-1.6
OIIK-3 | OIIK-3.1
11 ['enp-nipoHMKaroIIas 4 4 4 3 | OIIK-1 | OIIK-1.6
xpomarorpadus OIIK-3 | OIIK-3.1
Hroro 36 72 72 | 28




4.2. 3auaTus JeKIUOHHOI0 THIIA.

Ne
paszeina
JUCLIUIUINHEI

HauMmeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aAHITHUS

O0OneM,
aKaJI.9achl

HNuHosanmon-
Hast popma

1

Dusnyeckrue METOALI HCCIESTOBAHMS
CIEKTPOCKOMUYECKUE, TUPPAKITUOHHEIE,
Mukpockoruueckue. OnbiThl Pezepdopaa. Lenn,
npecieayemMbie (PU3NIeCKUMHA METOIaMHU
uccienaoBanus. CIIeKTPOCKOITUYECKHE METOIbI U
MOTJIONICHHE JICKTPOMArHUTHOTO M3TYICHHUS
BemecTBOM. [1Ikana yIMH BOJIH 3JIEKTPOMArHUTHBIX
konebanuii. COOTBETCTBUE MEKITY
CIIEKTPOCKOITUYECKUM METOJIOM MCCIICIOBAHUS U
JTUana30HaMH JTHH BOJIH 3JICKTPOMArHUTHOTO
W3IIY9CHHS.
OcHoBHbIE (U3HYECKUE TIOHATHS, HEOOXOMMBIE
JUTSI IOHUMAaHUs Kypca: UMITYJIbC, SHEPTHs,
TapMOHUYECKHIA OCIHILISATOP, BOJHBI, pedpaKius,
3JICKTPOCTATHKA, DJIEKTpOMarueTusm. BomHoBas
TEOPHS MICKTPOMArHETU3MA.

JIB, P]I

KBaHToBas MexaHuka Kak 0a3uc s OCMBICICHUS
CIEKTPOCKOMUYECKUX METO/I0B. OnTHKa —
npeareya KBaHTOBOM MexaHuku. OneiT HetoToHA
10 Pa3JIOKEHUIO NTyYKa CBETA, IPOXOAILIETO Yepe3
npusMy, B ciekTp. ['eomeTpuyeckas (JryueBas)
onrtuka. SIBnenus natepepeHuu u TudpPaKIum.
Tpu 3ak0Ha reOMETPUUECKON ONITUKU. Teopema
®epma. KapnyckyisipHO-BOJIHOBOM Jyaliu3M.
Krnaccruueckast MexaHuka u cTapasi KBAaHTOBas
teopusi. Kinaccuueckue BonHbl. ['mOkas cTpyHa.
Crosune BOHBI, KBAHTYEMOCTb JIMHBI BOJIHBI.
CBs13b MEX Y JUTMHON BOJIHBI U 4acTOTOM. Teopust
yepHoro Tena [lnanka. DWHIITeHHOBCKas Teopus
doToanexkrpuueckoro ddpdexra. Monens aroma
BoJopoJa 1o bopy.

JIB, PJT

Bomns! ne bpoina. Ypasaenue lpénunrepa.
Hectporuii BEIBOJ] cTal[MOHApHOTO (HE
3aBHUCSILEr0 OT BPEMEHHU) YPaBHEHHUSI
IlIpénunrepa. Ypasuenue Llpénunrepa
3aBHCsIIEE OT BpeMeHH. Y paBHenue Ipénunrepa
B TPEXMEPHOM IIPOCTpaHCTBE. YacTula B SIIHUKE U
cBOOOTHas yacTuiia. KBaHTOBBINM rapMOHMYECKHUI
OCLIWJLIATOP.

JIB, P]I

ITocTynarel KBaHTOBOW MexaHUKHU. OnepaTopsl.
DneMeHTHI orepaTopHoi anredpsl. BeposTHOCTh 1
IUIOTHOCTH BEPOATHOCTH. [IprHIMN
HeomnpeaeneHHocTu ['elizendepra.

JIB, P]I




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

Nunosanmon-
Has popma

3

AToM Bosiopona. KBaHTOBBIE YnCa.
DHepreTHYecKre YpOBHH M COCTOSHUSI aTOMa
Boiopoaa. OpouTamu BoI0OPOI0NO0T00HBIX
atomoB. [ToHsTHe crinHa.

JIB, P]I

MHorosnekTpoHHble aTombl. HyneBoe
npuOIIMKeHNE W TPUOIMIKEHUS BBICIIUX
nopsiakoB. [Ipunuun Iaynu. OcHoBHOE U
BO30Y)KJICHHBIE COCTOSIHHSL. TepMBbl aTOMOB.
Cxema Paccena-Caynaepca. CipiTepoBckue
Martpuusl. Bappanronssiii Mmeron. Meron
CaMOCOTIaCOBaHHOT O NoJisi. Meroa pyHKIMOHAaNA
motHoctu. IIpasuna XyHna.

JIB, PJI

3JI€KTDOHHI)I€ COCTOSAHHUA ABYXATOMHBIX MOJICKVIJI.

[Tpubmmkenue bopua-Onmnenreiimepa. MO kak
nuHeHas komOuHanus AO. MeToj BaJIeHTHBIX
CBsI3€i. DIEKTPOHHBIE COCTOSIHUS MHOI'OATOMHBIX
MOJIEKYJI. MoJieKkyisipHas MeXaHHUKa.
[TporpamMmmMHoOe obecrieyeHre KBAaHTOBO-
XUMHUYECKHX PACUETOB.

JIB, PJT

Mertobl onpeaeneHus reoMeTpU MOJIEKYI U
BenlecTB Mero/1 BpaiareabHOW COEKTPOCKOIUH.
Cxema paguocneKTpoMeTpa. Y ClIOBUS MOTyUYEHUs
MHUKPOBOJHOBOI'O CIIEKTPA MOJIIPHBIX MOJIEKYII.
O6nacTh yacToT. MaTpU4HbII 371€MEHT
JUIIOJILHOTO MOMEHTA Mepexoaa JUIsl MOJISIPHBIX
Monekys. Tumsl ciekTpoB. [IpaBuia otoopa.
Hcnonp3oBanue Oypbe-CrieKTPOMETPOB JUIs
MCCIJIEJOBAHMsI BaH-[€P-BaaIbCOBBIX MOJIEKYJ U
MaJoCTaOUIIbHBIX MOJIEKYII.

JIB, P]I




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

Nunosanmon-
Has popma

6

KonebaTenbHas CrieKTPOCKOIIHS.
KBaHTOBOMEXaHMYECKUI NTOIXO/1 K OIMUCAHUIO
KOJIeOATEIBHBIX CIIEKTPOB. Y POBHU YHEPTUH, UX
kinaccudukanus, pyHaaMeHTaIbHbIe, 00EPTOHHBIE
Y COCTaBHBIEC YaCTOThl. UHTEHCUBHOCTD MOJI0C
Kosie0aTenbHbIX criekTpoB. [IpaBuia orOopa u
MHTEHCUBHOCTH B UK moriomennu u B CrieKTpax
KP. Kitaccuueckas 3agada 0 KoJieOaHUAX
MHOTOQTOMHBIX MOJIEKYI. YacTOThI U (hOPMBI
HOpPMAaJIbHBIX KoJieOaHuit moJekyi1. Beibop
Mozenu. EcTecTBeHHbIE KOOP/IMHATHI.
KoaddurmenTsr KuHEMaTHYECKOTO
B3auMoiecTBUSL. CUIIOBBIEC IOCTOSTHHBIE. YUeT
CUMMETpUU MOJIEKYJibl. CHMMETpHUs HOPMaJIbHBIX
KOJIeOaHUH, KOOPJMHATHI CUMMETPHUU. AHAIIN3
HOPMAJIbHBIX KOJIEOAHUH MOJIEKYIIBI IO
HKCIIEPUMEHTAIIbHBIM JaHHBIM. COIOCTaBIEeHUE
HK u KP criekTpoB 1 BBIBOJBI O CAMMETPUHU
MOJIEKYJIbI. XapaKTEPUCTUYHOCTh HOPMAIbHBIX
kosnebanuii. OrpaHueHUs] KOHIIEIIMU TPYIIOBBIX
yacToT. OnpeenieHne CUIIOBBIX MOJIEH MOJIEKYJIbI
U pobsieMa uX HEOTHO3HAYHOCTH.
Hcnonbp3oBanne U30TOMMYECKUX PA3HOBUTHOCTEHN
MouiekyJl. Koppensiuust CHIIOBBIX MOCTOSTHHBIX €
JIPYTUMU TTapaMeTpaMH U CBOMCTBAMHU MOJIEKYIL.

JIB, P]I

Coekrpockonus B BUIUMoON U Y@ o0iacTsx.
OmuccronHas Y CIeKTPOCKOIHUS KaK METO/]
UCCIIEI0BaHUS IBYXaTOMHBIX MOJIEKYJ. BeposiTHOoCcTH
MIEPEXO0JI0B MEXTY JEKTPOHHO- KoJiebaTebHO-
BpallaTesIbHbIMU cocTosiHUAMU. [Ipuanmn @panka —
Konmona. Onpeaenenne sHEPTUN JUCCOLUALIAN U
JIPYTHX MOJIEKYJSPHBIX TIOCTOSTHHBIX. AOCOpOIIOHHAs
CIIEKTPOCKOIHUS B BUAUMOUN 1 YD 007aCTIX KaK METO.
HCCJIEIOBAHUS DIIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX
MOJIEKYJI. XapaKTEPUCTUKH SJIEKTPOHHBIX COCTOSTHUI
MHOT'O2TOMHBIX MOJIEKYJI: 3HEPIHsl, BOJHOBBIE
(GYHKIMH, MYJIbTHILICTHOCTh, BPEMS JKU3HU.
CuMMeTpHUs 1 HOMEHKJIATYpa 3JIEKTPOHHBIX
cocrosHMiA. Knaccudukanus u oTHeceHne
3JIEKTPOHHBIX MEePEX010B. IHTEHCUBHOCTH TIOJIOC
pasTUYIHBIX TIepexo0B. [IpaBmra oTOopa 1 HapyIIeHAS
3anpera. [I[pumMeHeHue 3eKTPOHHBIX CIIEKTPOB
MOTJIOIICHUS B KAYECTBEHHOM, CTPYKTYPHOM U
KOJTMYECTBEHHOM aHaIN3ax.

JIB, PJT




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

Nunosanmon-
Has popma

8

Crexrpockonus SIMP 'H, 1°C.

Teopetnyeckne OCHOBBI criekTpockonuu SAMP.
Bo3MoxHOCTH MICHTH(UKAIIUN U OIICHKH KayecTBa
UCXOJHBIX BEUIECTB, MPOMEXKYTOUHBIX M IIEJIEBBIX
MPOJIYKTOB XUMUYECKHUX MPOIIECCOB.

JIB, P]I

Cuekrpockonusg AMP. JIBymepHbIE TEXHUKH U
IPaKTUIECKOE MPUMEHEHHE.

CnexTpbl rTOMO- U TETEPOSACPHON KOPPEIIALIUH.
B03MOXXHOCTH KHHETHYSCKHX MCCIICIOBAaHUT,
MOHUTOPHUHIA IPOTEKAHUS XUMHUYECKUX PEAKIUH.

JIB, PJI

Tepmudeckne METOIbI aHATN3A.
Juddepennmanbaas CKaHUPYIOIIAs KaJOPHUMETPHS
(ACK). Teopernueckne OCHOBBI M IPaKTHYECKas
peanuzanus. OcoOeHHOCTH — MPOOONOATOTOBKH.
[IpoBenenue aHaMM3a WU MHTEpIIpETaIHs
pesynbratoB. Temnora  (a3oBBIX — IEPEXOMOB,
TeMmIepaTypa  crexioBaHus. llpumeHenue B
XUMHNYCCKUX TCXHOJIOTUAX.

JIB, PJT

TepMmuueckne METOBI aHAIN3A.
TepmorpaBumetpusi. TeopeTHYECKHME OCHOBBI U
MpaKTUYECKAS peanu3anus. Ornpenenenue
BOKHEHIIIUX  TEXHOJOIMYECKUX  XapaKTePUCTHUK
BEIIECTB W MarepuanoB. KOHTpoip KadecTBa H
BO3MOKHOCTH UACHTHU(DHUKAIINH.

JIB, P]I

10

Peonorus u peoMerpusi.

ArperatuBHasi yCTOWYMBOCTH M B3aUMOJCHCTBUE
YacTUL, MOJEKYJsApHas M DJIEKTPOCTATHYECKas
COCTABJISIIOLIHE. ITepexon Hepsruna,
noteHuuanbHble kpusble. OcHOBBI Teopun JIDO.
®paxranabHas MOJIEIIb KOAaryJIIlIMOHHOIO
CTPYKTYpPUPOBAaHHSIB  JMUCIEPCHBIX  CHCTEMAaXx.
OcHoBbl  peosoruu.  OCOOEHHOCTH  PEOJIOTHH
JUCIIEPCHBIX CUCTEM, MacT, rened. Tukcorponus u
JUIaTaHCUS KaK TEXHOJIOTHYECKHUE
XapaKTEpUCTHKH BEIIECTB U MaTEPUAJIOB.

JIB, P]I

10

Peonorus u peometpus.

OOGopynoBaHue IJis1 PEOTOTUUECKUX UCCIEIOBAHUH.
Ocmunnsuonnas peomerpus. Peonoruueckue
XapaKTepUCTUKN MaTepuaioB. Mcnons3oBanue
PEOMETPHH ISl MOHUTOPUHTA MTPOIECCOB
OTBEPKJICHUS U TelIe00pa30BaHuUs.

JIB, PJT




No

asnena HaumeHnoBaHnmne TeMbl O0OneMm, NunoBanmoH-
p Y KPaTKOE COJICPKAHUE 3aAHIATHUS aKaJ.4achl Has ¢popma
JUCLUTIINHBI
11 [enp-nponukatomas xpomarorpadus (I'TIX).
OcHoBBI MeTO/1a, IPUMEHsIEMOe 000pyI0BaHuE,
BUJIBI ICTCKTUPOBaHUS, KamuOpoBka. [IpumeHenme 4 JIB, P11
b
JUISL OTIPEJEIIEHUS] MOJIEKYJISIPHO-MaCCOBBIX
XapaKTEPUCTUK BHICOKOMOJIEKYJISIPHBIX BEILIECTB.
Bcero 36
4.3. 3aHATHS CEMHUHAPCKOT0 THTIA.
4.3.1. CemuHapbl, NPAKTHYECKHE 3aHITHUS.
Ne
HaumenoBanue tembl O6bveM, |MHHOBanumoHHas
pazzenaauciy
U KPaTKOE COJICPIKAHUE 3aHITHUS aKaJ.9achl dbopma
UTUTUHBI
1 Beenenue B huznyueckrue METO bl UCCIIEIOBAHMUS.
Pemienue 3agau reoMeTpuueCKOr ONTHKH.
OaHOKpaTHOE U MHOTOKPATHOE MOJIHOE
BHyTpeHHee oTpaxkeHue. [Ipumenenue B K-
creKTpockonuu. ONTUYECKUE CXEMBbI IPUCTABOK
p p 7 MK, PJ1

OJIHOKPATHOT'O HAPYIICHHOTO TTOJHOTO
BHyTpeHHero otpaxkenus (OHIIBO) u
MHOTOKPATHOTO HAPYIIEHHOTO ITOJTHOTO
BHyTpeHHero otpaxkenus (MHIIBO).

10




No
pas3enaauci
UIUTAHBL

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

MNuanoBanunonHas
dbopma

2

KBaHTOBas MexaHUKA.

BriBon1 ypaBHeHUs KojeOaHUsI TApMOHUYECKOTO
ocumiisiTopa. Pacuer yactoT koneGanwmii B
JIBYXaTOMHBIX MoJieKynax. M3yueHne BIusHUs
M30TOMHOI'0 COCTaBa Ha YacTOTY KoJieOaHui
CBSI3U.

Pacuer rapmonuk crostueit BosiHbl. Cyneprno3unus
rapMoHHUK. CKOpOCTb paclpOCTPaHEHHUSI BOJIHBI.
Mogens aroma Bogopoaa bopa.

Pacuer MUHMManbHON SHEPrUU AIIEKTPOHA B
OJIHOMEPHOM SIIMKE, JJINHA KOTOPOTro
ONpeeNseTcs JUIMHOW HEMOYKN CONPSHKEHHBIX
cBs3ed. Berunciienne yactot ne bpoineBckux
BOJIH JIJIs1 Pa3JIUYHBIX KBAHTOBBIX COCTOSIHUM
AJIEKTPOHA B OJJHOMEPHOM sIUKe. Beruucienue
COOCTBEHHBIX 3HAYEHUI YHEPTUU U
BBIPOKIEHHOCTH HEPIeTUYECKUX YPOBHEN
3JIEKTPOHA B TPEXMEPHOM siuKe. KBaHTOBBIN
FapMOHHMYECKUI OCHMIIIATOP, TYHHEJIBHBIN
ahdexr.

Pemienue 3agau onepatopHoii anreOpsl.

3aau Ha HOPMATHU3AIUIO BOJHOBBIX (DYHKIIUH U
HAaxO’KJICHUE CPEIHUX 3HAYCHUU. Brruncienue
BEPOSITHOCTH HAXOXJICHUS YaCTULIbI B
OIPENIETICHHOM YacTu npocTpancTsa. Haxoxnenue
CTaHJAPTHOT'O OTKJIOHEHUSI.

MK, P]I

DJIEKTPOHHBIE COCTOSIHUS ATOMOB.

BonnoBble pynkuuu. KBantoBbIie uncna.
OpO6utanu BogopoaomnogooHoro aroma. Opouranu
MHOT02JIEKTPOHHBIX aTOMOB. OCHOBHOE
COCTOSTHUE aTOMOB. B030ykJIeHHOE COCTOSIHUE
aTOMOB. 3aJ]auy Ha HAMKHCaHHUE TEPMOB aTOMOB.
Bapuanmonnsiit Mmeton, meron CCII, meton

(G yHKIIMOHAMA MIOTHOCTH.

MK, P]I

OJIEKTPOHHBIE COCTOSHUSA ABYXaTOMHBIX U
MHOTOaTOMHBIX MOJIEKYII.

Meton MO JIKAO. KoppensiuroHHbIe
quarpammbl. PacdyeTsl MOJIeKyl B KBAHTOBO-
XUMHUYECKHX Mporpammax. ['ubpuaunzanus. Meton
BAJICHTHBIX CBSI3EH.

MK, PJ

11




No
pas3enaauci
UIUTAHBL

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

MNuanoBanunonHas
dbopma

5

Mertoabl onpeieIeHUs] FTEOMETPUN MOJICKYIT U
BenecTB MeTo 1 BpalareabHOW CHEKTPOCKOIUH.
Bo3moxHOCTH 00HAPYKESHHSI MOJICKYJT B
MeX3Be3/1HOI cpeze. OnpeneneHue JUNoIbHOTO
MOMEHTA MOJIEKYJI U3 MUKPOBOJIHOBBIX CIIEKTPOB.
Omnpenenenne reoOMeTPUYECKUX MapaMeTPOB
MOJIEKYJI U3 MUKPOBOJIHOBBIX CIIEKTPOB. MeTox
M30TOIMHOTO 3aMEIICHUS.

MK, P]I

KosiebarenbHas CIEKTPOCKONIHSL.

[TpumeHeHne MeTO10B KoJeOaTenbHON
CIEKTPOCKOINY JJIsl KAYECTBEHHOTO U
KOJIMYECTBEHHOT'O aHAIIM30B U APYTHE
npruMeHeHus B Xxumuu. CrieniupuuHoCTh
KoJieOaTenbHbIX CIeKTpoB. MccnepoBanust
JUHAMHUYECKON U30MEPUH, PABHOBECUM, KHHETUKU
peakuuii. Texuuka u metonuku MK
crekTpockonuu u crnekrpockonuu KP.
Amnmnaparypa UK cniekrpockonuu, npo3padyHbie
MaTepHalbl, IPUTOTOBJICHHUE 00Pa31IOB.
Amnmnaparypa cnexkrpockonuu KP, npenmyiectsa
Ja3epHbIX UCTOYHUKOB BO30YKICHHS.

MK, P]I

MeTo/1b1 AIEKTPOHHON CHEKTPOCKOIHUH.
Crekrpockomnust B BUIUMOUN 1 Y D o6acTsx.

O cneuuduke >IEKTPOHHBIX CIEKTPOB
HOTJIOUIEHUS Pa3JIMYHbIX KJIACCOB COEIMHEHUH.
CrexTpsl CONpsKEHHBIX CUCTEM U
MPOCTPAHCTBEHHBIE () (PEKTHI B AIIEKTPOHHBIX
CIEKTpax NOMIOLIeHHs. TeXHHUKA CIIEKTPOCKONINN
B BUUMON U YD obnacTsx.

JIromunecueHuus (payopecreHuns u
docdopecuenius). orodpuznueckue Mporeccy B
MoJiekyse. OCHOBHbBIE XapaKTEPUCTUKH
JFOMUHECHEHINH (CIEKTPhI NOTJIOLIEHUS U
CHEKTPBI BO30YKACHHUSI, BpEMEHA KU3HU
BO30YK/ICHHBIX COCTOSIHUM, KBAHTOBBIN U
HHEPreTHUECKUN BBIXO/I JIOMUHECIICHIINHN).
3aKOHOMEPHOCTH JIFOMUHECHEeHITNH (3aKkoH CTokca
— Jlommens, nmpasuiio JleBmnHa, 3aK0H
Bagsusosa). TymieHue JTFOMUHECIICHIINHN.
[TpakTHYecKoe UCTIOIB30BaHUE KOJINYECTBEHHOTO
JIOMUHECIIEHTHOTO aHaJIn3a.

MK, PJI

12




No
pas3enaauci
UIUTAHBL

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

MNuanoBanunonHas
dbopma

8

Crexrpockonus SIMP 'H, 1°C.

KadecTBeHHBIM M KOJHMYECTBEHHBIH aHanu3 SIMP
CIIEKTPOB BEHIECTB U HX cMeced. OmpeneneHue
KOHCTaHT  CIMH-CIIMHOBOI'O  B3aHMMOJEHCTBHA.
[IpaBuna mpeacTaBieHHUs PE3YJIbTATOB aHAIM3a
criektpoB SAMP.

MK, KTCm

Cnekrpockonusg SMP. JIBymMepHBIE TEXHHUKU U
OpakTHYECKOE NPUMEHCHHE.

Pacummdposka cnektpo COSY, NOESY, HMBC,
HMQC. CrenuanbHble BO3MOXKHOCTU CIIEKTPOCKOITUU
SIMP. Pacyet BbIX0OJa 1IEI€BOI0 KOMIIOHEHTa, CKOPOCTH
peakimy, MOJICKYISIPHOW  Macchl  MOJMMEpa o
KOHIICBBIM TPYIIIIaM.

MK, KTCm

Tepmudeckue METO/IbI aHATU3A.

Kammu6poska mpubopa DSC. Koppekruposka
0azoBoii nmHMHU. Pacyer (a3oBBIX NEPEX0JIOB:
CTEKJIOBAHHS, IUIABJICHHS,  KPUCTAJLTM3ALUU.
BnusiHue ckopocTu HarpeBa M Macchl oOpasla Ha
pe3yibTaThl aHalu3a BEHICCTB M MAaTEepPHAJIOB.
Kontpons Ka4yecTBa u BO3MO)KHOCTH
UIEHTU(UKAITIY.

MK, KpCt

TepMmudeckne METOIBI aHAJIH3A.

Pacuer TepMoCTOHMKOCTH, TEPMOCTAOMIIBHOCTH,
BJIAYKHOCTH Marepuaa. Pacuer CTEeTeHN
HAIlOJIHEHHS OPraHO-HEOPTAaHUYECKUX KOMITIO3UTOB

MK, PJI

10

Peosiorust u peomeTpus.
Peonornueckue moaenu. Pacuer peosiornyeckux
napameTpoB Marepuaa.

Pl

10

Peosiorust u peomeTpusl.
Pacuer pakranbHON pasmepHOCTH (DIIOKYIT
JTUCTIEPCHBIX CHUCTEM.

Pl

11

I"eap-nmponukaromias xpomarorpadus (I'TIX).
Pacdet MoJIeKyIIpHO-MAaCCOBBIX XapaKTEPUCTHK
00pa3I10B MO JAHHBIM Ielb-MIPOHUKAIOIICH
XpoMmaTorpaduu.

13




No
pas3enaauci
UIUTAHBL

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ[.9achl

MNuanoBanunonHas
dbopma

11

[enp-nponukatomas xpomarorpadus (I'TIX).
Pacudet MosieKyJIsIpHOI Macchl
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH 110
XapaKTEPUCTUUYECKOMN BA3KOCTH C UCIOJIb30BaHUEM
ypaBHeHus Mapka-Kyna-XayBuHka.

AT]

Bcero

72

4.3.2. 3ansaTHs 1a00PATOPHOTO THUIIA.

No
paznena
NUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0nemM,
aKaJ.uyacel

NuHoBaumoH-
Has popma

2

KBanToBass MeXaHHKA.

HccnenoBanue 3aKOHOB MPENOMIICHUS JTy4dei
CBE€Ta C NOMOILBIO CUMYJIAPYIOLIEH
KOMIIBIOTEPHOU mporpaMmbl. Harmnsimnoe
OCBOCHHE MPUHLHUIIA [IOJIHOTO BHYTPEHHETO
OTpaKCHUS.

Hcnonp3oBanre nporpaMMHBIX MPOAYKTOB IS
BU3YyalIu3aluu (U3UKU BOJIH U MPUHIIUIIOB
KBAaHTOBOM MEXaHWUKH.

4

OJIEKTPOHHBIE COCTOSHUS aTOMOB.
N3y4enus cnexrpa aroma Bogopona. Cepun
CIIEKTPAJIbHBIX JIUHUM.

OJIEKTPOHHBIE COCTOSHUS ABYXAaTOMHBIX U
MHOT'OaTOMHBIX MOJIEKYII.

Paborta B KBaHTOBO-XMMHYECKUX MTPOrpaMMax 1o
WHJUBUyaJIbHOMY 3aJIaHHUIO.

Meroab! onpeeneHus reOMETPUN MOJIEKYII U
BelecTs Meros BpalareabHON CIIEKTPOCKOIHUH.
N3yuenune BpamarenbHbIX CIIEKTPOB C TOMOLIBIO
MoJIeIUpyromuX nporpamm. Onpeznenenue
BpalIaTeJIbHBIX TOCTOSHHBIX U MEKaTOMHBIX
paccTosiHuM IByXaToMHBIX MoJiekys o K-
®ypsbe cniektpaM. M nentudukanys BemecTs 1o
BpalllaTeIbHBIM CIEKTpaM. AHAIN3 MOJIEKYJI,

coaepxanux n3orornubie atombl (H35C1 uH37Cl).

Ornpenenenre reoMeTpUUECKUX MapaMeTpoB
MOJIEKYJI: JIJTMH U YTJIOB CBsA3el. Pacuer
ANEKTPUUYECKUX JUMOIBHBIX MOMEHTOB MOJIEKYJI
MeroqoM [llTapka.

14




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJ.uacsel

NuaHoBanuoH-
Has popma

6

KoiiebarenbpHas CIIEKTPOCKOIIHS.
Nnentudukanus coequaenuit mo UK-Oypre
cnekrpam. [IpnobdpereHne HaBbIKOB pabOTHI €
mporpamMmaMu TpeacTaBieHus u oopadorku MK
CIIEKTPOB.

6

MGTOI[I)I BHGKTDOHHOP'I CIIEKTPOCKOIINH.
Crekrpockonus B BUANMOHN 1 YD obnactsx.
Perucrpanus crieKTpoB MOTJIOIIECHHUS.
[Ipumenenue Y@ ciekTpoCKONUU JJist
unaeHtudukanu coenuaeHuit. [lpuodbperenne
HABBIKOB pabOThI ¢ IpOrpaMMaMu MpeICTaBICHUS
1 00paboTku Y@ CrieKTpoB.

Cuekrpockonus AMP.
Pa6oTa ¢ mporpamMmmamu 00pabOTKH U aHATIH3a
SIMP cniektpo ACDLabs u TopSpin.

Mr

Coekrpockonust SIMP.
[Tonyuenue SIMP cnektpa uccnexyemoro obpasia
M €r0 Ka4eCTBEHHBII U KOJIMYSCTBEHHBIN aHaJINn3.

MI

Tepmuyueckre METO/Ibl aHAIN3A.
[Tposenenune JICK ananusa obpasua 1o 3agaHuio C
ucnonp3oBanueM nprbopa Shimadzu DSC 60.

Mr

TepMmuueckne METOBI aHAIN3A.

[IpoBenenne  aepuBatorpaduum  obpasma 1o
3aIaHHIO c HCIIOJIBb30BaHIEM npubdopa
ShimadzuTG/DTA 60

MI

10

Peonorus u peomerpus.

N3ydenue xapakTepa TeueHHs 00paslia 1o 3aJaHNI0
¢ ucrnonp3zoBaHueM npuodopa Anton Paar MCR 302.

OmnpeneneHne PeoIOTHUECKUX —TEXHOIOTUYECKUX
XapakTEepUCTHK MaTepuaisa ¢ HCIOJIb30BaHUEM
npubopa Anton Paar MCR 302

MI’

10

Peonorus u peomerpusl.

[TpoBeneHne OCHMILISAIIMOHHOTO SKCIEPUMEHTa Ha
npubope Anton Paar MCR 302 c¢ uensto
orpenerneHusi OamaHca yNPYruxX M IUTACTHYECKUX
CBOWCTB MaTepuaia

MI

10

PCOJ'IOFI/IH N PCOMECTPHSI.
[IpoBenenHue TeCcTa Ha TUKCOTPOITHOCTH Ha MPUOOPE
AntonPaarMCR 302

Mr

11

I'enp-nponukaromas xpomarorpadust (I'TIX).
O6paboTtka XpOMAaTOrpaMm c IOMOIIIBIO
CTaHJAPTHBIX HHXCHEPHBIX MPUII0KECHHMA

AT]I

Bcero

72

15




4.4. CamocTosiTe/ibHas padoTa 00yYarOUIHXCS.

Ne
pasznena
JIUCLIUILIUHBI

IlepedyeHs BOIIPOCOB I
CaMOCTOSITEJILHOI'O U3yUYCHHUSI

O0newM,
aKaJ.4yachel

dopma
KOHTPOJIS

1

BBenenue B husznueckre METOIbI UCCIEIOBAHUS.
CHexTp 3JIeKTPOMarHuTHOTO U3Ty4EHHUS.
OCHOBHBIE BEXU B OCBOCHUU KaX0r0 IHANa30Ha
ANEKTPOMATHUTHOTO U3JIYyYEHUS.

2

VYcerHblii onpoc

KBaHTOBas MEeXaHMKa.
BBIBOJIBI OCHOBHBIX YPaBHEHMI KBaHTOBOM
MEXAHUKH.

VYcerHblii onpoc

9J'I€KTDOHHBI€ COCTOsAHUA aTOMOB.
Hanucanue TCPMOB ATOMOB B pa3JIMdYHOM
CIIMHOBOM COCTOsHHH.

VYcerHblii onpoc

DJIEKTPOHHBIE COCTOSHUS ABYXaTOMHBIX U
MHOT'0aTOMHBIX MOJIEKYII.
KoppensiiroHnusie quarpamMmal.

YcrHblit onpoc

Mertobl onpeeaeHus FeOMETPUH MOJIEKYI U
BellecTB MeTo1 BpalareabHOl CIEKTPOCKOIHUH.
O3HakoMJIEHHE ¢ TPUMEpPaMU BpalaTeabHbIX
CIIEKTPOB.

YcrHblit onpoc

KonebarenbHas cIEeKTPOCKOIUS.
Oznakomienue ¢ npumepamu MK-cnekTpos.
Ob6nactu npumenenus MK-crnekrpockonuu.

YcrHbIit onpoc

MeTo1bI 3IEKTPOHHOM CIEKTPOCKOMHH.
Cuexrpockonus B BUAUMON 1 YD 00nacTsX.
KonnyectBenHoe npumenenue Y O
CIIEKTPOCKOIINH.

YcrHbIit onpoc

Cnekrpockonust AMP.

1. MoaenupoBanue criektpo IMP IH, 13C, COSY,
HMQCcornacHo HHIUBHYyaTbHOMY 3aaHHIO.

2. OnpeneneHue CIMHOBOM CHUCTEMBI, €€ aHalu3,
BBIUUCIICHHE KOHCTaHT CIIMH-CITHHOBOTO
B3aUMOJICHCTBHS.

3. 3aKOHOMEpPHOCTH pAaCIIOJIOKEHUSI B CIEKTpe
curaasnos aromMoB ‘H uC.

4. OrmpeneneHue CTPYKTYpbl COEIUHEHUS IO
opyTTO-hopmyie u cruexrpy SIMP 1H.

5. Omnpenenenne reoMeTpuuecKod KOHPUTypaluu
CIIO)KHBIX MOJIEKYJI C HCIIOJIb30BAaHUEM CIIEKTPOB
romosiepHoit koppernsiiuun NOESY.

6.CocraBneHue TaOIUI KPOCC-TUKOB JABYMEPHBIX
criektpoB AMP.

7. OrmpeneneHue CTPOCHUS CIOXKHBIX MOJEKYJ Ha
ocHOBaHMH aHanm3a crektpos IMP H, 1°C, COSY,
HMQC u HMBC.

YcTHBIN ompoc,
MpoOBEpKa
VHIUBUYaJIbHO
ro 33J1aHus,
JTUCKYCCHS

16




Ne
pasznerna
JIUCIIUILINHEI

ITepeuenn BOIpOCOB IJist O6newm, ®dopma
CaMOCTOATCIIBHOI'O U3YYCHUA aKkaa.dyachbl KOHTPOJIA

9 TepMuyecKre METOJIBI aHAIN3A.

1. TemriepaTypa CTEKJIOBaHHMS TIOJIUMEPA Kak
XapaKTEPUCTUKA CErMEHTAIbHOM MOBUKHOCTH
Makpolierneid. 3aBUCHMOCTb TEMITEPaTyPhI
CTEKJIOBAHHUS OT XUMHUYECKOTO CTPOCHUS
MakpoMoJieKkyJl. [IoHsATHEe O CTaTHCTHYECKOM 4
cermente Kyna.

2. Onpenenenue temioemkoctu MmetosioM [ICK.
3. Kunetnueckue uccienopanus metoaom JICK.
4. TennoCcTOUKOCTh, TEPMOCTONKOCTD U
TEPMOCTaOMIIBHOCTb.

VYcerHblii onpoc

10 Peosiorust u peomeTpus.

1. Buibl HEHBIOTOHOBCKOT'O TEUEHHUS.
2. HpIOTOHOBCKOE, THKCOTPOITHOE W JHJIATAaHHOE Y CTHBII 0mpoc
MOBEJCHUS JUCIIEPCHBIX CUCTEM IIPU TEUCHHUH.

3. ®opmyna HetotoHa u bpuHkmena 11t BA3KOCTH.
4. Tunbl  CTPYKTYp  MOKOS:  ILelOYevHas,

11 [enp-nponukatomas xpomarorpadus (I'TIX).

1. KamubpoBka xpomartorpada. Ilomyuenue
Y3KOIUCTICPCHBIX 00PA3IOB IS KATHOPOBKH.

2. CnocoOn1 nerektupoBanus B I'TIX.

3. Tlepexom OT yCIOBHBIX €IMHHI[ MOJICKYJISIPHOMN 3
MAaccChl, MOJYUYEHHBIX MO CTAaHAAPTHOU KalnOpOBKE
(TTOMCTHPOIT, TOIMMETHUIIMETAKPUIIAT) K UCTUHHBIM
3HAUEHUSIM C HCIOJIb30BAaHUEM KOI(PPUIIMECHTOB
ypaBHeHusa Mapka-Kyna-XayBuHka.

YcTHBIN ompoc,
MpoBepKa
VHIUBUYAJIbH
BIX 3aJIaHUH

Bcero 28

4.5. Tembl KypcoBbIX padoT

Tembl KypcoBBIX paboT (HOPMYIHPYIOTCS B COOTBETCTBUH C IPUMEPaMHU:

1. IMomyuuTh QeppUT BUCMYyTa OCAKICHHUEM U MHUKPOPEAKTOPHBIM CUHTE30M. [IpoayKThI
CHUHTE3a HCCIICIOBaTh  METOJaMH  PEHTICHOBCKOW  JU(PAKTOMETpUH,  CKAHUPYIOMIEH
AIIEKTPOHHON MUKPOCKOIIUY U IPOCBEUHMBAIONICH AIEKTPOHHONU MUKpOcKonuu. Clienarh BHIBOJ O
CTPYKTyp€ CHHTE3UPOBAHHOTO MPOJIYKTA.

2. OOpaboTtaTh XpoMaTrorpaMMmy, TOJYYEHHYIO METOJOM Telib-TIPOHUKAIOIIEH
xpomatorpadum, s coeauHEHHS 1o 3amaHuio. OnpeaenuTh MOJEKYISPHO-MaCCOBbBIS
XapaKTePUCTUKU COCJTUHEHHUS. BeraucnuTh CPeIHEUYHCIICHHYIO, CpeIHEMAacCCOBYIO
MOJIEKYJISIpHbIE MacChl U KOG (UIIUEHT MOIUINCIIEPCHOCTH.

OcHOBBIBasICh Ha TIOJIOKEHUU CUTHAIOB B criekTpe 1H, KoTopklit mpuBeieH Ha PUCYHKE, U
Ha WX MYJBTHIUIETHOCTH, HAWJWTE, COTJACYeTCsl JIM CHEKTP CO CTPYKTYpHOUW (opmyoi
COCIMHEHUS.

[Tonb3ysick cnekTpoM Ha siapax 1H, HalauTe CHEKTPOCKONMUYECKHE MapaMEeTpPhl BCEX
CUTHAJIOB, KOTOpPBIE cojepatcs B crekTpe. Haueptute dopMyiy coequHeHHS U 0003HAYBTE
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Hal{IeHHbIE MapaMeTphbl BO3JI€ COOTBETCTBYIOUIMX MAarHUTHBIX sjep. Ilonb3yiiTech Tabnuuamu
XUMHUYECKHX CABUIOB, IPUIIATAIOIIMMHUCS C 3aJaHUIO.

Onpenenuth TEMJIOEMKOCTh B 3aJaHHOM JMAaNa3oHE TEMIepaTyp IO TepMorpammawm,
nonydyeHHsiM metoaom JICK.

3. IloAroToBUTH IS MOJIMMEPU3ALAA MOHOMEDP IO 33JaHUIO C MOMOIUBIO JIBYXKPATHON
BakyyMHOH nieperoHku. Ilomyuuts cnextp IMP 1H nepernanHoro Mmonomepa, npoBECTH aHAJIN3
XMMHUYECKHX CIBUI'OB CUTHAJIOB, CHUHOBOM CUCTEMBI U MIEHTH()UKALUIO COSUHEHUS.

[TonnMepu3zanueil MOATOTOBIEHHOIO MOHOMEpPAa NOJAYy4uTh mnojaumep. C MOMOIIBIO
METO/a Telib-TIPOHUKAIONMIEH XpoMaTorpaduu ONpPEIeTUuTh €ro MOJIEKYJISIPHO-MacCOBbIE
XapaKTEePUCTHKH (CPEAHEUHUCICHHYIO, CPEAHEMACCOBYIO MOJIEKYJIIPHbIE Macchl U KO3 ULueHT
MOJIUIUCTIEPCHOCTH ).

Metonom JICK oxapakrepu3oBaTh TEPMUYECKOE IIOBEIECHUE TIOTYYEHHOTO ITOIMMEpa.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHHUsI 1JIs1 CAMOCTOAITEIbHOM padoThl
00y4aromuXxcs Mo JUCIUIIIHHE.

Metoauyeckue yKkazaHus Jiisi 00yJaroIIuXcs 10 OpraHu3aluyd CaMOCTOSATENIbHOM paboThI
10 JUCIHMIUIMHE, BKIIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 110 JUCHUIUIMHE W TPeOOBAaHUS K WX BBIMOJHEHUIO Pa3MEIICHbI B 3JIEKTPOHHOM
uH(popMalnoHHo-o0pazosarensHoM cpene CIIOI TU(TVY) Ha caiire:

http://media.technolog.edu.ru

6. @oH/1 0O1IeHOYHBIX CPEACTB /IJIsl IPOBedeHUsI IPOMEKYTOYHOM aTTecTaAlUM

[TpomeskyTouHas aTTecTanus 1Mo JUCUUILIMHE TPOBOAUTCS B (hopme 3adera (3 cemecTp) U
3alIUTHI KypcOBOW paboTHI U 3aueTa (4 cemectp).

3ageT mpeaycMaTpUBaeT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS IPEIYCMOTPEHHBIX
aeMeHTOB KommereHuud. [Ipym cpade 3adera, CTyJEHT ITOJIy4aeT TPHU BOIpOCa U3 IEPEYHS
BOITPOCOB, BpeMsI IIOATOTOBKH CTYJICHTA K YCTHOMY OTBETY - 10 45 MUH.

[Tpumep BapuaHTa BOIPOCOB Ha 3a4eTe:.

Bapuant Ne 1
1. CnunoBoe 3x0 D.XaHa 1 €ro CBOWCTBA.
2. TlpuHUUIB TEPMUYECKOTO aHamu3a. O6macT IpUMEHEHHS.
3. TexHUKa CIIEKTPOCKOMHH B BHAUMOM 1 YD 001acTsX.

Pe3y.]'II>TaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, C€CJIW IJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOFOBI)II\/JI YPOBCHb OCBOCHHUA KOMIICTCHIHMHW HAa JAHHOM
9Tall€ — OIICHKA «3a4€T».

7. IlepevyeHb y4eOHBIX M3JaHUI, HEOOXOAMMBIX 1JIsl OCBOCHHMS IHCIUIIIUHBI.
a) mevyaTHble U3IAHNSA:

1 bubuk, E.E. Komnouansie pactBopsl u cycnensuu. PykoBoactBo k neiictButo / E.E.
bubux — Cankr-IletepOypr: LIOII "IIpodeccus", 2018. — 252c.- ISBN978-5-91884-092-4.

2 CunsBepcreitH, P. CnektpoMerpuueckas uJIeHTH(GUKALKS OPraHUYEeCKUX COeMHEHuil /
P. Cunbepcreiin, @. Beberep, . Kumin. — Mocksa: bunom. Jlaboparopust 3nanmii. — 2012. —
557c.- ISBN 978-5-94774-392-0

3 Koxyxap, B.M. OcHOBBI HayuHBIX UcclenoBaHMii: Y4yeOHoe mocodue / B.M. Koxyxap. -
Mocksa: Jlamkos u K, 2012. - 216 c.- ISBN 978-5-394-01711-7
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4 béxkep, FO. Cnekrpockomnus / FO. Békkep; nep. ¢ nem. JI.H. KazanmeBoii, o peaakmuei
A.A. TlynemmeBa, M.B. TlonskoBoii. — Mocksa: Texnochepa, 2009. — 527c. .- ISBN 978-5-
94836-220-5

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS

1 Maxkaposa, JI.®. OCHOBBI CTaHAAPTU3ALKMH, METPOJIOTHH, CEPTHPHUKALUK:  ydeOHOE
nocobue s 3a04HON (GopMbl 00y4deHHs HampaBieHUs NoAroToBku «MHpopmaTHka u
BBIUMCIUTENbHAS TexHuka»y / JL.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUSI W HAyKH
Poccuiickoit  ®eneparuu, Caskt-IleTepOyprckuii  rocyaapCTBEHHBIM — TEXHOJIOTHYCCKUN
WHCTUTYT  (TexHuW4eckuii  yHuBepcuter), Kadenpa cucrem  aBTOMaTU3HPOBAHHOTO
npoekTHpoBaHus u yopasienus. — Cankr-Ilerepoypr, CIIOI'TU(TY), 2010. — 155 c. //
CIIOI' TU. Dnexrponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus:
12.01.2021). - PesxuMm mocTyma: Juist 3aperucTpHUp. MOIb30BaTEIIEH.

2 CocHoB, E.A. OcHOBBI Hay4YHBIX HUCCIIEJIOBaHMH : B 2-X 4.: TekcT Jjeknuii / E.A.
CocHoB; MunucrepctBo oOpazoBanust W Hayku Poccuiickoii ®eneparuu, CaHKT-
[TerepOyprckuii rocy/1apCTBEHHBIM TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMHM U MATEPUAIOB D3JEKTPOHHOM TeXHUKH. — CaHKT-
[TeTepOypr, CIIGI TU(TY), 2014. Y.1. — 155 c. // CIIGI' TU. Dnekrponnas 6ubnuoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenms: 12.01.2021). - Pexum ngocryma: st
3apErucCTpHp. MOJIH30BATENCH.

3 CocHoB, E.A. OcHOBBI Hay4YHBIX HUCCIICJJOBaHHMHA : B 2-X 4Y.. TeKCT Jekuuid / E.A.
CocHoB; MuHnuctepcTtBo oOpazoBanuss u Hayku Poccuiickoii ®epepanuu, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUW YHUBEPCHUTET),
Kadenpa xumuueckoii HaHOTEXHOJIOTMHM M MaTEpUANOB DJEKTPOHHON TeXHMKH. — CaHKT-
[TeTepOypr, CIIOI'TU(TY), 2014. Y.2. — 87 c. // CII6I' TU. Dnexrponnas 6modmuoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021). - Pexum gocryma: ans
3aperucTpup. MoJb30BaTENEH.

8. [lepeveHb 3J1eKTPOHHBIX 00pa30BaTeJbLHBIX PECYpPCOB, HEOOXOIMMBIX /1JIs1 OCBOECHHS
AUCIHUIJIMHBI.

C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - HayuHas 3JeKTpOHHas OMOIHMOTEKa MEePHOAUYCCKUX
W3JaHUM;

http://e.lanbook.com - DnekTpoHHO-OMOIHMOTEYHAs CHCTEeMa HU3AaTeNbCTBa «JIaHbY,
Komekuuu  «Xumus» (KHUru usfgatensetB  «Jlawb», «bunom», «HOTy», «IIpodeccusy),
«HanorexHnonorun» (kHUTH u3aaTenbcTBa «buHoM. JlabopaTopust 3HaHMID);

www.consultant.ru - Korcynsrantllnroc - 6a3a 3akoHOJATEIBHBIX TOKYMEHTOB 110 PD n
Cankr-IlerepOypry;

Www.scopus.com - baza nmaHHBIX pedepaToB M IUTHPOBAHUS Scopus H3AaTenbCTBa
Elsevier;

http://webofknowledge.com - VYuuBepcanpHas pedepaTuBHas 0a3a NaHHBIX HayYHBIX
nyonukanuit WebofScience komnanuu ThomsonReuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
Nz natenscrBo IOP (Benukobpuranus)

9. MeToauyeckune yKkazaHus 1Jisl 00y4aomMXcsl 10 OCBOCHUIO AU CHUIINHBI.

Bce Buapl 3aHaTHil no aucuuiuinHe «®OHU3UMYECKHE METOJbl aHAIW3a» IPOBOIATCS B
COOTBETCTBUM ¢ TpeboBanusmu cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeGoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/IB. Bunpet yueOnbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpedoBaHUs K OpraHu3alyy 1 MPOBEICHHUIO.
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CTO CIIoI'TU  020-2011. KC VKJIB. Bunsl y4eOHbix 3aHstuii. JlabopaTopHble
3aasaTHsA. O01mMe TpeOOBaHMS K OpraHu3aIlii U MPOBEICHHUIO.

CTII CIIGI'TH 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATHH. CamocTOSITENbHAs
I1aHupyemas pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEIECHUIO.

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE NIAHHOW JAUCHUIUIMHBI, JIy4lle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpENycMaTpuUBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCJIOBUSIMU ITPaBHJILHON OpraHU3alMK y4eOHOTro Mpolecca i CTYAECHTOB

SIBIISICTCSL:

IUIAHOBOCTh B OpraHU3aluyu y4eOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAEHT TOJKEH NPUXOJUTh, UMEs 3HAHUS 110 YK€ U3yYCHHOMY MaTepHaiy.

10. [lepeyenb HH(POPMAIITHOHHBIX TEXHOJIOTHii, HCNIOJIb3YeMbIX IPU OCYIIECTBJICHUHU
00pa3oBaTe/ILHOIO Mpolecca Mo JUCIUILIHHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.

B ydeOHOM mporiecce 1O JaHHOM JUCHUUIUIMHE TMPEIYCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJOTHMA:

YTEHUE JIEKLUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeacrsom IMOC.

10.2. IIporpamMHoe obecneveHue.

WindowsXPStarterEdition. (I'ocynapctBennbiii koHTpakt Ne 24 ot 14.09.2007, cpok
JEHCTBUSI — OECCPOYHO),

MicrosoftOffice (MicrosoftExcel): Office 2007 RussianOLPNLAE (T'ocymapcTBeHHBI#
KOHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok nevictus -20 ner),

LibreOffice (orkpsiTas muieH3ms).

10.3. Ba3bl JaHHBIX U HH(POPMAINIMOHHBIE CIPABOYHBIE CHCTEMBI.

1. http://prometeus.nse.ru — 6a3a I'TTHTb CO PAH.

2. http://borovic.ru- 6a3a nmatenroB Poccum.

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

4. http://google/com/patent- 6a3a nmarentos CLIIA.

5. http://freepatentsonline.com- 6a3a marenros CIIA.

6. http://patentmatie.com/welcome - 6aza narenros CILIIA.

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 — Poccuiickasi morckoBasi CHCTEMa HAYYHBIX MTyOTHKAIINH.

11. http://springer.com — aHrIOsA3bIYHAS TIOMCKOBAs CUCTEMA HAYYHBIX MTyOJUKAIAH.

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

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

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

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cieKTpOB XUMHYECKUX COCANHEHHUH.
16. HoBblit cipaBoYHMK XMMHKa U TexHouora http://chemanalitica.com/book/novyy spavochnik
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11. MaTepuanbHO-TeXHH4YeCKOe o0ecreyeHrne OCBOCHH TUCIUILINHBI B X0/1e peaTn3alun
00pa3oBaTeJbHOM MPOrPAMMBI.

Jlis mpoBeieHusT 3aHATHI B MHTEPAKTHBHON (OpMe, YTEHUs JIEKIHMHA B BHJIC IPE3CHTAINH,
JEMOHCTPALMK BUJIEO MaTEPUAIIOB MCIIONIb3YETCS MyJIbTUMEANIHAS TEXHUKA.

Jns  1mpoBeneHMsT NPAKTUYECKUX 3aHATUM  MCIOJB3YIOT KOMIIBIOTEPHBIM KJacc ¢
IIEPCOHAIILHBIMU KOMIIBIOTEPAaMU, UMEIOIIUMH BbIXOZ B MIHTEpHET.

Tpu naboparopuu (mnomanpio 170 M?). JlaGopaTopuu OCHAIIEHB KOMILIEKTHBIM THIOBBIM
XUMHYeCKMM oOopynoBaHueM (Becsl BJIP, TtepmocTarel, uUeHTpU(Yru, IUCTHILUIATOPHI,
MarHUTHbIE MEIIAJIKH, MCTOYHUKM MHUTAaHUA U Jp.), OPUTMHAIBHBIMM YCTAHOBKaMHU U
pudopamu.

12. OcoGeHHOCTH OCBOEHUS IMCUUILUIMHBI HHBAJIM/IAMHU U JHIAMH € OTPAHMYEHHBIMH
BO3MO’KHOCTSIMM 3/10POBbSI.

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBHM ¢ [losiockeHnMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
o0y4YeHHsT MHBAJIUIOB W JIMI C OTPAaHHYEHHBIMH BO3MOXHOCTSIMH 310poBbsi CIIGI TU(TY),
YTBEpKJI€HHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPU3nYecKHe MeTOAbI AaHAJIN3a»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hnzexe ConeprxaHue Otan GpopMupoBaHUS
KOMITETCHIIUU p pMHP
OIIK-1 CniocoOeH aHaIM3UPOBaTh M HHTEPIIPETUPOBATH MIPOMEKYTOUHBIN
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB, HAOIIOACHUHN 1
HM3MEpPEHU
OIIK-3 CnocoOeH NPUMEHSTh PAaCUeTHO-TECOPETHICCKHIE METOIbI MIPOMEXKYTOUHBIN
JUISL N3YYEHUS CBOMCTB BEILIECTB U MPOLECCOB C UX
YYaCTHEM C UCIOJIb30BAHUEM COBPEMEHHOM
BBIYMCIIUTEIbHON TEXHUKU
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2. Iloka3aTesin M KPUTEPUH OLIEHMBAHMA KOMIETEHIMII HA Pa3JIMYHBIX 3Tanax uxX (pOpMHUPOBAHNS, IIKAJIA OLlEHUBAHUA

Konx 1 HanmeHOBaHue ITokaszarenu Kpurepuit YpoBHU c(hopMHUPOBAaHHOCTH
HHIUKATOpa copmMupoBaHHOCTH OLICHHUBaHMUI (omHcaHue BBIPAKEHHOCTH JIECKPHUIITOPOB)

AOCTIKCHUA (necKpunTOpEI) «yJIOBIETBOPUTEIHHO «XOPOLIO» «OTIHYHOY
KOMICTCHINH (moporoBbrit) (cpenHmii) (BBICOKHIA)
OIIK-1.6 Ilepeuucisier OCHOBHbBIE OTBETHI HA 3HAaeT HEKOTOphIE MMOHUMAET CMBICT CHOCOOEH OCYIIECTBUTD

CrniocobHOCTB (usuueckue u xumuueckue | Bonpockl 30- | dhusuyeckue u bu3nvecKkux u KOPPEKTHYIO
CUCTeMaTH3aluu U 3aKOHBI, JISXKAIINE B 69 XUMUYECKHE 3aKOHBI, XUMHUYECKUX 3aKOHOB, MHTEPIPETALUION0
00paboTKu OCHOBeE 0a30BBbIX JICKAIKMEe B OCHOBEC JICKAIIMX B OCHOBEC ONBITHBIX JAHHBIX B
IKCIICPUMEHTAIbHBIX (DUBHUECKHX METOOB 0a30BbIX (PU3HUECKUX 0a30BbIX (PU3NYECKHUX paMKax (pU3NYECKUX U

JaHHBIX ITIOCPEACTBOM
(1)I/I3I/I‘ICCKI/IX MCTOO0B
aHajJIn3a

aHajlIn3a

METOJ0B aHaJIn3a

METOJ0B aHaJIn3a

XMMHUYECKHX 3aKOHOB,
JIeXKAIIUX B OCHOBE
0a30BbIX (PU3UIECKUX
METO/IOB aHaJIH3a

Pemaer anrebpanyeckue u

nuddepeHraIbHbIC

YpaBHCHH:I, BOSBHUKAIOIINEC

IIPU MHTEPIIPETAlUuN
JIAHHBIX, [TOJTYYEHHBIX

(1)I/I3I/I‘IGCKI/IMI/I METOdJaMM

aHaJIn3a

OTBETHI HA
Borpockl 70-
84

3HAET CIIOCOObI
peleHus MpoCTeHIInX
TUIIOB aJire0pandyecKux
u nuddepeHnuanbHbIX
YpaBHEHUI

yMEeT peliath pa3jindHbIe
THUIIBI AITCOPANICCKHUX U
i depeHIaTEHBIX
YPaBHEHUHU

CaMOCTOSTEIILHO
OIUCHIBAET SIBJICHHUS C
HIOMOMIBIO
anreOpanyeckux u

g depeHInaIbHbIX
YpaBHEHMH U pemiaeT ux

JleMoHCTpHpYET
HaBbIKaMH OILICHKH

TOYHOCTH, DOCTOBCPHOCTH,

YYBCTBUTCIIbLHOCTH,
BOCIIPOHU3BOJUMOCTH
OKCIICPUMCHTAJIBHBIX
JaHHBIX, MMOJIYYCHHBIX

(I)I/I3I/I‘-ICCKI/IMI/I METOdJaMHU

aHaJIn3a

OTBECThI HA

BOIPOCHI 85-
124

MOXET yKa3aTh
CTaHJapTHHIE TOYHOCTH,
JIOCTOBEPHOCT,
YyBCTBUTEIHHOCTh
OCHOBHBIX (PU3HUYECKUX
METOJ0B aHaJIH3a

BJI1aaACCT HaBbIKaMH
OmnpeaAcCIICHHUA TOYHOCTHU,
AOCTOBCPHOCTH,
YYBCTBUTCIIbBHOCTH,
BOCIIPOU3BOJAUMOCTH
SKCIICPUMCHTAJIBHBIX
JaHHBIX, MMOJIYYCHHLIX B
KOHKPETHOM aHaIn3ac

KPUTHYECKH MOAXOANT K
OLIEHKE TOYHOCTH,
JOCTOBEPHOCTH,
YyBCTBUTEIBHOCTH,
BOCIIPOU3BOAMMOCTH
AKCIIEPUMEHTAIbHBIX
JAHHBIX C yYETOM
KOHKPETHBIX yCIOBUH
aHaJn3a u
0COOEHHOCTEN 00bEKTa

23




OIIK-3.1

CriocoOHOCTh
MPeICKa3bIBaATh
TEPMOIUHAMHYCCKHE
CBOICTBA BEIIECTB
METOJIaMU TEPMOXUMHUHU
M CTaTUCTUYCCKOM
TEPMOAMHAMUKH

Ilepeunciisier OCHOBHBIE
dbopMyIbl 11 pacuera

OTBETHI HA
BOIPOCHI 1-7

MOXET MEePEUUCTUTh
npocreiime GopMyIibl

MOXKET MEePEUUCIUTh
OCHOBHbIE (POPMYJIBI AJIst

MOJKET ePEUYNCIUTh BCE
HeoOXoauMbIe (POPMYITBI

TEPMOJUHAMHUYCCKUX IJIg pacucTa pacucTta IJIg pacucTa
DyHKIHiT TEPMOJIMHAMHYECKUX TEPMOAMHAMUYCCKUX TEPMOAMHAMUYECKUX
byHKIMI byHKIUH byHKIUH
IIpou3BoauT pacueTs OTBETHI HA yMEeT MPOU3BECTH CaMOCTOSTEIIHHO CBOOOIHO BIaACET
TEPMOIUHAMHYIECKUX Borpockl 8-13 | TUIIOBO# pacuer WCITONIB3YET 3HAHUS pa3IUYHBIMU
GyHKLMii TEPMOAMHAMHYECKUX o0mIeit 1 CTaTUCTHYECKOH | criocobamu pacuera
HCIIOJIB30BAHUEM GbyHKIMHA 1O TEPMOJMHAMUKH JJIS TEPMOAMHAMUYECKUX
ypaBHEHHUIH 06LIeit 1 W3BECTHOMY IIA0JIOHY pacuera byHKIUH
CTATHCTHYECKOI TEPMOJAMHAMUYCCKUX
TEPMOIUHAMUKHU bynxumit
JleMOHCTPUPYeT BIIaJICHHE | OTBETHI Ha HCIIOJIb3YET BIIQJICET MPOrpaMMaMH MOJKET
AJITOPUTMAMH U HaBBIKAMU | BOIIPOCHI 14- | BO3MOXKHOCTH MaTeMaTUYECKUX MIPOJICMOHCTPHPOBATH
pacuera 1myTem 29 AJICKTPOHHBIX TAOJIUIIT pacyeToB IS peaii3allii | HaBBIKKA PabOThI C
COCTABIICHHS PACUCTHBIX JUTSL PyTUHHBIX PACYETOB | aJITOPUTMOB pacuera WHXCHEPHBIMH
IPOrpamMM ¢ TpeOyeMbIX BEIUYUH MIPOrpaMMHBIMHU
HCIIONIb30BaHHEM Ha0opa TTakeram ZJist
CTaHJAPTHBIX aBTOMATH3AIUH
MPOrPaMMHBIX TAKETOB pacteTos 1 .
CTaTUCTUYCCKOU
00pabOTKHU Pe3yJbTaTOB
HCCIIeI0BAHUM

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To gucuumnIuHe MPOMEXYTOUHAasl aTTecTals MPOBOAUTCS B (opMe 3auera, pe3ysbTaT — "3a4TeHO", eclii MPEeoJI0JIEH MOPOTroBbIil YPOBEHb

OCBOCHHS KOMIIETCHIIHA.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bompochl 1J1s1 OlEHKM 3HAHMH, YMEHUIl M HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenTa no komnerenuuu OITK-3:
SInepHbIil MarHeTU3M U UCTOPHUS OTKPBITHSA siBJICHUST IMP B KOHJIEHCUPOBAHHBIX Cpeax.
OCHOBHBIE TOCTOMHCTBA U HEIOCTATKKU crieKTpockonuu SIMP.
Bremnve 1 BHyTpeHHUE B3aUMOIEUCTBUSL MArHUTHBIX MOMEHTOB SIIIED.
PaBHOBECHBIE IMHAMUUYECKUE IPOLECCH] U UX MPOsIBICHUE B criekTpax SIMP.
I[Ipupona xumudeckoro caura aaep “H 1 GakTopsl, ONpenensonie ero 3HaueHue.
CrnnHoBOE 5X0 D.XaHa U ero cBOCTBa.
CnexTpasibHble U PEJAKCALMOHHBIE XapaKTepUCTHUKU crnekTpoB AMP m ux cBsa3p co
CTPOEHHEM MOJIEKYJI B pacTBOPE.
8. KoMmOuHMpOBaHHOE HCMONb30BAaHHE MHOTOMEPHBIX W MHOTOKBAHTOBBIX T'OMO- U
TeTePOSIICPHBIX  KOPPEISIIMOHHBIX METOJOB crekTpockonuu SMP  nns  waeHTHdUKanuu
CUTHAJIOB U ONIPENENICHUsI CTPYKTYPbI MOJIEKYJI B PACTBOPE.
9. OcuoBbl Teopuu [lepsruna-Jlannay-®@eppes-Osepoeka (JJJIDO). IloTeHManbHbIE KPUBBIE
B3aumoieiicTBus yactull. [Topor koarynsuuu no teopuu JJIDO.
10. Kunetuka xoarynsuuu. beictpas 1 MeyieHHas KOaryJisiusl.
11. 3akon BHyTpeHHero TpeHuss HproTtona. BsizkocTh. HBIOTOHOBCKME M HEHBIOTOHOBCKHE
AKUJKOCTH.
12. BsizkocTh pa30aBiIeHHBIX YCTOMYMBBHIX KOJUIOMIHBIX PACTBOPOB. Y paBHEHHE DUHIITEIHA.
13. CrpykrypoobpazoBanue. BiusiHue ycTOWYMBOCTH CHUCTEMBI M KOHIICHTPALIMM JTUCIIEPCHOM
(a3bl Ha CTPYKTYPY AUCIIEPCHBIX CUCTEM.
14.Ilpupoaa pacTBopoB BbiCOKOMOJNEKYIsIpHBIX coenuuennii (BMC). OcoGeHHOCTH CTpoeHusT U
TEIUIOBOro  JBWKeHUs  Makpomonekyn BMC. Habyxamume wu  pactBopenne BMC,
TEPMOJMHAMHYECKHE OCHOBBI 3TUX MPOLIECCOB.
15. BHyTpeHHee BpallleHHe W THOKOCTh MOJIMMEPHBIX MOJeKyl. OCOOEHHOCTH HUX TEIIOBOTO
nBkeHus. Konpopmannonnas HTpOIHS.
16. Ocobble  (usumko-mexaHuveckue cBoiicTBa mnomumepoB. CTekiooO0pa3HoOe,  BbI-
COKO3JIaCTUUYECKOE U BSI3KOTEKYU€e COCTOSIHUS TOJIMMEPOB.
17. IIpupoaa pacTBOPOB MOJIUMEPOB, CXOJCTBO U PA3JIMUUs C KOJUIOUIHBIMU PACTBOPAMU.
18. Ocobennoctu pactBopeHust nonumepoB. HaOGyxanue nonumepoB. TepmonnHamudeckue
OCHOBBI PaCTBOPEHUS TIOJUMEPOB.
19. IlonmdnekTponauTsl, (akToOpbl, BIUSAIOIIME Ha CBOWCTBA PACTBOPOB MMOJIUAIEKTPOIUTOB.
ITpuMeHeHnEe NOINANEKTPOINUTOB.
20. Texnuka u meroauku MK cnexrpockonuu u criekrpockonuu KP.
21. Annapatypa UK cnektpockomnuu, mpo3pauHble MaTepuabl, IPUrOTOBIEHUE 00pa3L0B.
22. Annapatypa cnektpockonuu KP, npeumyiecTsa j1a3epHbIX HICTOYHUKOB BO30YKI€HUS.
23. Knaccuduxaius 1 OTHECEHHE IEKTPOHHBIX NEPEXOI0B.
24. VIHTEHCUBHOCTH MOJIOC PA3JINYHBIX MIEPEXOIOB.
25. TlpaBuna oTOopa U HApYIICHUS 3ampeTa.
26. IlpuMeHeHue 3JeKTPOHHBIX CIIEKTPOB MOTJIOUICHHS B KAYECTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHaJIN3ax.
27. Cnenuduka 3IeKTPOHHBIX CIIEKTPOB MOTJIOIIEHUS PA3INYHBIX KIACCOB COSAMHEHHM.
28. CeKTphI COMPSKEHHBIX CUCTEM M MPOCTPAHCTBEHHBIE AP PEKTHI B JIEKTPOHHBIX CIEKTpax
MOTJIOLICHHUS.
29. TexHUKa CIEKTPOCKONHMH B BUAMMOM 1 YD olnacTsx.

NoakowhE

0) Bompochl A1s OLEHKM 3HAHMI, YMEHHH M HaBBIKOB, C(OPMHPOBAHHBIX Yy
cryaenta no komnerenuuun OIIK-1:
30. ba3bl ciekTpaibHBIX JaHHBIX U MPaBUIIA TOJIb30BAHUS HMHU.
31. JomnonuurensHas o0paboTka 3KCHepUMEHTaNbHbIX JaHHBIX SMP Bo BpemMeHHOM U
CIEKTPAJIbHOM INPEACTABICHUAX.
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32.  JIBymepnoe npencrasnenune AMP-undopmarum.

33. [IpaBuna npencraBnenus 1aHHbIX IMP criekTpockonuu 1yist ©X OnmyOIMKOBAaHHMS.

34. Vicropust CTaHOBJICHUS U Pa3BUTHS TEPMOTpaBUMETpUU. TepMoInHaMUIecKie 0a3bl TaHHBIX.
35. Hopmuposanue kpuBbix [ TIX 1 moaroToBKa JaHHBIX K OMYOJIMKOBAHHUIO.

36. TpebGoBaHus HayyHBIX JKYpPHAJOB K NPEACTABICHUIO PE3YJITATOB JKCIEPUMEHTAIBHBIX
METOJIOB aHAJU3A.

37. Pa3znenenne B3aMMOIEUCTBUU C IIOMOINBIO IOCJICIOBATCILHOCTH CIHMHOBOIO JXa B
nsymepHoMm metoje J-COSY.
38. Crioco0Obl yCTaHOBJICHHSI CXEMbl CKASIPHOTO CBSI3bIBAHMSI MAarHUTHBIX SIJIEP C MOMOIIBIO

KOPPEJALUOHHBIX METOI0B criekTpockonuu SIMP. CtepeocneninuaHOCTh CKAISPHBIX KOHCTAHT
Ha npumepe Kaprrycosckoii 3aBucumoctu 3J = f().

39. [lepenoc monspu3alil B TeTEPOSICPHBIX CIUHOBBIX CHCTEMax Ha MpPUMEpEe MeToja
INEPT.

40.  SlBneHume Kpocc-penakcalud W HCHojib3oBaHue snepHoro s¢dekra Opepxayzepa B
CTPYKTYPHOM U KOH(POPMALMOHHOM aHAJIN3€ MOJIEKYJ B PacTBOpE.

41. Xumuyeckas W MarHuTHas OKBUBAJCHTHOCTh MArHUTHBIX  saep. OPdekTs
CHWJIBHOCBSA3aHHOCTH B criekTpax SIMP na npumepe cucrem AB u ABX.

42.  AGCOJNIOTHBIE U OTHOCHMTEIbHbIE MHTEHCUBHOCTH CHTHaNIOB B crekTpax SIMP 'H u ux

UCIIOJIb30BAaHUE  JIOKA3aTeNbCTBA  CTPYKTYpbl  MouieKyd. (OcCOOEHHOCTH  HMCHOJIb30BaHUS
MHTErpabHBIX HHTEHCHBHOCTEH B ciektpockonuu IMP 13C.

43. [Mpoucxoxaenne kpocc-mukoB B crekTpax COSY W HMX MyJIbTHUIUICTHAs CTPYKTYpa.
Ornpenenenne “akKTUBHBIX U “TIACCHUBHBIX CKAJIIPHBIX KOHCTAHT.

44, W3yueHre MeUIeHHBIX U OBICTPHIX (B mIKase BpeMeHu SIMP) nuHaMH4YecKux MmporeccoB
C IOMOIIBIO IepeHOCa HAMarHUYEHHOCTH U pellaKCallMOHHBIX H3MepeHuil. CHekTpocKomus
EXSY-NOESY.

45 TIpuHIMIIBI TEPMUYECKOT0 aHainu3a. O6JacTu NPUMEHEHHUS.

46. Knaccudukanus METo10B TEPMHUYECKOTO aHATTN3a 110 OMPEENIIEMOMY CBOMCTBY.

47. OcoOeHHOCTH KOHCTPYKIIUU TEPMOBECOB.

48. IIpuMeHeHne TepMOTPaBUMETPUH JIJIs1 KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIM3A.

49. MeToauKH onpeeeHHs KOINYeCTBa MPOLIECCOB, X Hayajla ¥ KOHLA 110 JAHHBIM
TEPMOIPaBUMETPHH.

50. Tuns! apTedakToB Ha KPUBBIX TepMOrpaBUMETpHH. [IpUudMHbBI HX BOZHUKHOBEHHSI.

51. uddepenunanpHO-TepMUUECKUNH  aHamu3 U JuddepeHnuranpHas — CKaHUPYHOIIas
KaJOpUMETPHUSL.

52. O6nactu npumenenns [ITA u JICK.

53. Bunsl quddepennnanbHoi ckaHupyrOIIeH KalopuMeTpUu.

54. TepmonnekTpudeckre mpeoOpazoBaTenu - TepMonapsl. Buasl Tepmornap.

55. DddexT 3eedeka, koapdurment 3eedbeka. Tepmo IIC.

56. KoHCTpyKIIMst M3MEPUTENBEHON STYekn ] PepeHINaTbHOTO CKAaHUPYIOIIETO KaTopUMETpa.
57. YpaBHeHue TeIoo0OMeHa MeX1y 00pa3lioM U OKpY’Karollel cpeaoi.

58. OcHOBHBIC XapaKTEPUCTHKHU JUDPEPEHITHATHHOTO CKAHUPYIOMIETO KAJIOPHUMETpa.

59. ®akTophl, BIUAIOLINE HA Pe3yIbTaThl UG GepeHIINATLHON CKaHUPYIOLIEH KalOpUMETpUH.
60. IlpuHnmnel moxadopa YCIOBUI JUIsI TPOBEACHUS W3MEpeHUil auddepeHraaIbpHoN
CKaHUPYIOLIEH KalTOpUMETPHH.

61. CHHXpOHHBIH TepMUYecKnit ananmu3. Ero mpenmyiecTsa.

62. BapraHTbl UCTIOIHEHUS TPUOOPOB CHHXPOHHOT'O TEPMUYECKOTO aHAJIN3A.

63. CucTembl 1715l aHAIN3a BRIJEISIONINXCS Ta30B, IPUMEHSIEMbIE B CHHXPOHHOM TEPMHUYECKOM
aHaJIN3e.

64. TemmnepaTypa MakKCHMaJIbHOW CKOPOCTH Pa3JIOKEHUS.

65. O61ue NPUHIKIBI KATHOPOBKY MPUOOpa CHHXPOHHOT'O TEPMHUYECKOTO aHATN3a.

66. OOpaboTka pe3ylIbTaTOB H3MEPEHUS M pacdyeT OCHOBHBIX IIapaMETPOB IPOIIECCOB,
CBSI3aHHBIX C U3MEHEHHUEM MAacChl 00pa3ia U TeIVIOBBIMU YPPeKTaMHu.
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67. ®a3oBble, TOTUMOP(HBIE U CTEKII000pa3HbIe epexoabl. VX oTauuus U MposiBJICHUS Ha
9KCHEPUMEHTAIBHBIX KPUBBIX CHHXPOHHOI'O TEPMUYECKOT0 aHAJIN3A.

68. Matemarudeckast 00pabOTKa pe3y/bTaToB peakiiuii 0e3 ucnosp3oBanus moaenu (model-free
Kinetics).

69. KammubpoBka temmeparypHoit mkansl (ATA, TMA, TI, nepuatorpadsl) B pexume
HarpeBaHus U oxjnaxaeHus. KainbpoBka 4yBCTBUTENBHOCTH JAaTYMKOB TerioBoro notoka JICK.
MaremaTHuecKue METO/IbI B KaTHOPOBKE.

70. IlnmanupoBaHuEe TEPMOAHAINTUYECKOro 3KcrepuMeHTa. [locranoBka 3amauu. Ilapamerpbl
npubopa. XapakTepucTuka oOpasua. TemmepaTypHblii HHTEpBal U CKOPOCTh HarpeBaHUS.
To4YHOCTB pe3ynbTaTOB IKCIEPUMEHTA.

71. O6paboTka pe3yNbTaTOB TEPMOAHAUIUTUYCCKOTO JKCHepuMeHTa. DakTophl, BIUSIONUE HA
pe3yibTaThl TEPMOAHATUTHUECKUX U3MEPEHUH (CKOPOCTh HarpeBaHus, Macca oopasua, Gpopma u
pasmep Turas, armoctepa). «llycroit» oSkcmepumenT. bazoBas nuHus. [lapamerpsl
TEPMOAHATUTUYECKUX IMMKOB (Ha4yajo, KoHel, MakcuMyM). IIpaBuio Kupxroda.

72. T'enn, TUKCOTPOIHUSI, CHHEPE3HC.

73. Peosiornveckue KpuBbIE TUCTIEPCHBIX CHCTEM C Pa3IMYHON CTPYKTYpPOH.

74. IlapameTpsl HaNpsSKEHHOI'O COCTOSIHUSI AMCIIEPCHBIX CUCTEM: HamlpsbKeHue, aedopmarus,
ckopocth gAedopmanun. 3akoH I'yka. 3akoH BHyTpeHHero TpeHMss HproroHa. OCHOBHBIE
pPEeOoJIOTNYEeCKUE BEIMYMHBI, XapaKTEPU3YIOLUe TIOBEICHUE MaTepralla 0]l Harpy3Koil.

75. TeueHne B LMJIMHIPUYECKOM KaHaje (Kamwulspe) HbIOTOHOBCKUX M HEHbIOTOHOBCKHX
KOJUJIOMJIHBIX PAaCTBOPOB.

76. Bs3kocTh pa30aBlIeHHBIX, arperaTMBHO YCTOMUYMBBIX JUCHEPCHBIX CUCTEM. YCJIOBUS
IPUMEHUMOCTH YpaBHEHMs DIHIITEHHA.

77. CTpyKTypHpOBaHue JUCNEepCHbIX cucteM. DakTopsl, onpeaensionme ux cTpykrypy. I'enu u
ctynHu. CuHepesuc.

78. CTpykTypa M OCOOEHHOCTM TEYEHHUS 00paTHMO KOaryaupylooIUX AUCHEPCHBIX CHCTEM.
Tukcorponus. Peonornueckue KpuBsbIe.

79. CtpykTypa U 0COOEHHOCTH TE€UEHHUsI BBICOKOKOHIIEHTPUPOBAHHBIX cycrieH3ul. /lunatancus.
Peonornueckue kpussie.

80. CymHocts xpoMaTorpadpuu. Victopus pa3BUTHS METOAA.

81. OcHoBHbIe IOHATHS Xpomarorpadun. [1d u HO.

82. Xpomarorpamma. Buabl xpomarorpamm.

83. OcHoBHBIE XpoMaTOorpaUIecKre mapaMeTpsl - BpeMsi U 00bEM yIepKIUBAHHS.

84. OcHoBHbIE Xxpomarorpaduueckue mnapaMmerpbl - KOI(POUIMEHT YyIepKUBAHUA U
KOA((PUIIMEHT EMKOCTH.

85. KauectBeHHblit aHanu3 B xpomarorpaduu. MYK.

86. KonnyecTBeHHbI aHanmu3 B xpomarorpaduu. MeTo sl KOJIMYeCTBEHHOTO aHaJIH3a.

87. IlpuHuMnuanpHasi cxema, OCHOBHBIE CUCTEMBI U y3Iibl Xpomarorpada. Cucrema noaroToBKI
ra3zoB. Jlo3upyromme ycTpoicTBa. JJeTekTopsl. XapakTepUCTUKH IETEKTOPOB Pa3INYHOIO THIIA.

88. Onucanue UMITYJIBCHOM perucrpanuu crnekTpos SIMP ¢ moMoIpro BEKTOpHOU MOAETH
89.  IIpsMbie 1 KOCBEHHBIE TUTIONb-IUTIONBHBIE B3aUMOJICHCTBUS MEXIY SICPHBIMUA CTUHAMU
2 1 ux nposiBiaeHue B cnekrpax AMP.

90. Hwmmynbchas mocnenoBatensHocTh HSQC kak mpumep “WHBEpCHOW’ perucTpanuu
TETEPOSIIEPHBIX CKASIPHBIX B3aUMOIECHCTBHM.

91. Huddy3nonHoe IBIKEHHE MOJEKYJT B PAacTBOPE KaK HCTOYHHK PEIaKCAIMOHHBIX
NIEPEXO0/I0B MEXYy 36€EMaHOBCKUMH YPOBHSMHU SHEPTUH.

92.  Pe3oHaHCHOE B3aWMOJICHCTBHE MarHUTHBIX S/IEP C PaAHOYaCTOTHBIM ToJeM B1

93.  CmocoObl yBeNM4YeHUsI YyBCTBUTEIBHOCTH B criekTpockonuu SIMP.

94. ANTOPUTM CO3/[aHUS TEMIIEPATypHOH TIPOTPAMMBI JUII W3YyYEHHS TEPMHUYECKOMN
CTaOMIIBHOCTH TBEPAOIo oOpasia.

95. O6paboTKa pe3yabTaTOB TEPMOTpaBUMETpHH. DU3HUECKUN CMBIT M MPUMEHEHUH MTepBOM H
BTOpOU npousBogHou TT.
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96. TemneparypHas MoaysALus B 1 hepeHInaIbHOM TEPMUYECKOM aHanu3e. Bo3MoxHOCTH
MeTo/a.

97. BeineneHre CUTHAIOB OOpaTUMBIX M HEOOPATUMBIX TEIUIOBBIX mporieccoB u3 obmero JJCK
CUTHAJA.

98. OcHOBBI TepMOKHHETUKH. OCHOBHBIE KHHETUYECKHE MO/ICITH.

99. Onpenenenue 3HePruy aKTUBALIUY U3 MOJIETh — HE3aBUCHMOTO aHAU3A.

100. O6mue mpuHIHMITEI BEIOOpA KHHETUYECKOH MOJICNH IS pacyeTa KHHETUYECKUX ITapaMeTpoB
peaxIuu.

101. Crenenp mnpeBpameHue u moTepst Macchl. Jlermapararusi, BO3TOHKA, TEPMHUYECKOE
pazioxeHue TBEPABIX Tel. ApPpEeHHYCOBCKHE KOoopauHaThl. KuHeTHyeckue MoOJenu TepMHU-
YEeCKOT0 Pa3jIoKEeHUsl.

102. VYpaBuenme IlIBenmoBa-bunrama. IlpenenpHoe HampspkeHwe capura. [lmactudeckas wu
a¢(heKTUBHAS BSI3KOCTb.

103. Peosiornueckue KpuBbIE TEUEHUS IUIACTUYHBIX AUCIIEPCHBIX MaTepuaoB. YpaBHEHHE
[IIBenoBa-bunrama.

104. ITonsiTue 0 PppaKkTaIBLHBIX CTPYKTypaxX. Y paBHEHHE COCTOSHUS U PEOJIOTHYECKHE YPaBHEHUS
(dpaKTaJbHBIX CTPYKTYP.

105. DddexTuBHOCTH XpoMaTorpadudeckoit KoJoHkH. Yncno Teopernueckux Tapeiaok. BOTT.
Paspemenne. OnTuMuzaius pa3peneHns B XpoMaTorpaduaeckoil cucteme.

106. CenektuBHOoCcTh B Xpomartorpadum. DakTop pasumenacHus, WM KodhOHUIHMEHT
CEJIEKTUBHOCTH.

107. Teopun xpomatorpaduu. M3orepmsl copOLmm.

108. Teopwust TEOPETUUYECKUX TAPEIIOK.

109. Kunernueckas Teopus B xpomaTtorpaduu. OnTumaibHas CKOPOCTh MOTOKA.

110. Xpomarorpaduieckre KOJIOHKHA. HacamodHble KOJOHKH M CHOCOOBI WX TPUTOTOBJICHHS.
TBepable HOCHUTENH; HEMOJBUMXKHBIE (a3bl U UX CBOMCTBA; IPHEKTUBHOCTh U CEIEKTUBHOCTD
KOJIOHOK.

111. Tepmuueckne  XapaKTePUCTHKU  MHILIEBBIX  MPOAYKTOB  (PYHKIHOHAIBHOTO  H
CHEIHMATM3UPOBAHHOTO HA3HAUCHHUS.

112. Cratuctuyeckass o0paboTKa SKCIEPUMEHTATbHBIX JAHHBIX [0 TEPMHUYECKUM CBOWMCTBAM
MUIIEBBIX MPOIYKTOB (PYHKIIMOHAIBHOTO U CHICIHATM3UPOBAHHOTO HA3HAUCHHUS.

113. Opranuzainus KOHTPOINIS KauyecTBa HAa OCHOBAaHMM aHalHM3a JaHHBIX MO0 TEPMHUYECKUM
CBOMCTBaM IMUIIEBBIX TPOAYKTOB.

114. ®opmupoBaHus KpPUTEpUEB OIEHKA KadyecTBa NPOAYKTOB (PYHKIIMOHAIBHOTO H
CHEHATH3UPOBAHHOTO HA3HAYEHUS, OCHOBAaHHBIX HA MX TEPMHUYECKHX XapPaKTEPHUCTHUKAX.

115. Peonornueckue  cBoOWcTBa  MHUINEBBIX  MPOAYKTOB (GYHKIIMOHATBHOTO U
CTHENMATM3UPOBAHHOTO HA3HAUCHHS.

116. Craructudeckas oOpaboTKa SKCIEPUMEHTATbHBIX TaHHBIX IO BSI3KOCTH, MPEICIbHOMY
C/IBUTOBOMY HAIpsKESHUIO.

117. Amnanu3 TEXHOJIOTUHM TPOU3BOJACTBA TMHUIIEBBIX NPOAYKTOB (DYHKIIMOHAIBLHOTO H
CTHEIHATM3UPOBAHHOTO HA3HAUYEHUS 110 X PEOJIOTHUECKUM XapaKTEPHCTHUKAM.

118. CratucTuyeckuil aHaIN3 PEOIOTUYECKUX JAHHBIX, MOTYYSHHBIX PU Pa3IUYHBIX YCIOBUSIX
IKCTIEPUMEHTA.

119. Peonoruueckue XapaKTEPUCTUKUA  MHUIIEBBIX MPOAYKTOB  (YHKIMOHATHHOTO U
CTHEIHATM3UPOBAHHOTO HA3HAYCHUS, TPEICTABIIONINX COOON TACThl, TEeNH, CYCICH3WH |
AIMYJIbCUH.

120. Cratuctuyeckass 00pabOTKa AKCHEPUMEHTANBHBIX JaHHBIX [0 MOJEKYJSPHOW Macce
OPOAYKTOB  (YHKIIMOHATHHOTO M CHEIUAIM3MPOBAHHOTO  HA3HAYEHHUS,  UMEIOIINX
MaKpOMOJIEKYJISIPHOE CTPOCHHE

121. I'enp-nipoHuKaroias xpoMatorpadus B MPOU3BOICTBE MOJINCAXAPUIOB.

122. DkcmnpeccHBId METOJI aHaim3a KOJUIArCHOBBIX OCIIKOB METOJIOM TeJb-TIPOHHKAIOICH
xpomarorpaduu.
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123. Cratuctuyeckue 0a3bl JaHHBIX IO  XpoMaTorpaduu  MUILEBBIX  MPOJIYKTOB
(GYHKIIMOHATIBHOTO U CIICIMATN3NPOBAHHOTO HA3HAUCHHS.

124. MonexynsipHas Macca CHHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COSAMHEHHH KaK pe3yiabTaT
BEPOSTHOCTHBIX IPOIECCOB, IPOUCXOIAIINX B IOJUMEPH3ALMOHHON CUCTEME.

IIpu cnade 3auera, CTyACHT IIOJy4aeT TPU BONIPOCA U3 NIEPEUHS, IPUBEIECHHOTO BBILIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Metoanueckue mMarepuajbl IJs ONpeaeieHUs NMPoOUeAyp OUEHUBAHWS 3HAHUM,
YMeHHIl 1 HABbIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMUS KOMIIETEHIIH.

[IpomexxyTrounast arTecTanus MO JUCHMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpedoBanusmu CTIT CTO CIIOI' TU(TY) 016-2015. KC YKB/I ITopsiiok nmpoBeicHUs 3a4€TOB U

O9K3aMCHOB.
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