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1. HEJIM OCBOEHMA JUCHUILIMHDI

IIe.m:. OCBOCHHSH NTHCIHHUILIIHHBIL I/I3y1IGHPIC TEOPETHYECKHX OCHOB ¢IH3H"—I€CKHX METOO0B HCCIIC-
JOBaHHs.

3agaum: oO3HaAKOMIICHUE CTYACHTOB C IIPHHIHUTIHATBHBIMH OCHOBaMH H NOPaAKTHYCCKHMH
BO3MOMXHOCTAMH QJHSHIICCKHX METOAOB HCCIENOBaHHA, C HX anmapaTypHblM OCHAaIllCHHEM |
YCIOBHAMH IPOBCIACHHA SKCICPHMCHTA. CbOpMHpOBaHHe HAaBBIKOB CpaBHHTCH.E-HOﬁ OLIEHKH
BO3MOKHOCTCH Pd3HbIX MEITOAOB aHa/lM3d, MX JOCTOHHCIB M HEHNOCIalKOB JLisd 000CHOBAHHOI'O
BBIﬁOpa ONTHMAIIEHOTO METOJa HCCIEA0BAHUS TOTO HIIH HHOTO 00BEKTA.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO
HuciurmHa «PH3HYECKHE METOIBI HCCIen0BaHus» oTHocuTes K yactu OITOIL, dopmupye-
MOH y44CTHUKAMU 00Pa30BaTe/ibHbIX OTHOLUCHHMIA.
3. IINTAHUPYEMBIE PE3YJIbTATHI OB YYEHHS 11O TUCITAILIMHE

[Inanupyemsle pe3ynbTaThl OOY4eHHS MO AUCHHUIUIMHE «DH3MYECKHE METOIBI HCCIIENOBAHMUAY», COOT-
HECEHHBIE ¢ TUTAaHUpYeMBbIMU pe3yibTaTaMu ocBoeHus OITOIT (koMneTeHIMsIMA U HHAMKATOPaMH J0-
CIHKEHHMS KOMIETEHIUH)

®opmupyembie IInanupyemslie pe3ynbTaTsl 00yUYeHuUs 110 JUCHUILINHE, B | HaumeHoBaHHUe o1le-
KOMIIETeHIIHH COOTBETCTBHH C HHIHKATOPOM JOCTHIKCHHUS KOMIIETEH- HOYHOTO CpeicTBa
(xox, comepkaHue LHH
KOMIIETEHIIWH ) Wnnukatop goctwxenus | Pesynprars o6yuenus mo
KOMIICTEHI[HH JUCIUILTHHE
I[K-4 [IK-4.1 3maer craHmapthl, | 3Haer: TEOpEeTHYECKHE KP
Cmoco0eH  MpOBO- | METOAMKH M HHCTPYKIHHM, | OCHOBEI (DH3MYECKHX Me- | BOIpOCHL, TeCTOBEIE
JUTh XHMHYECKUH | OIPEACNAIONME  TOPSIOK | TOIOB HCCIIEJOBAHHUS; BOTIPOCKI
aHaJIM3 pacTBOPOB, | pa3paboTku u odopmicHus | Birageer: Meromonoruei
MarepuagoB H 00- | OTYETHOH JOKYMEHTAIMH | IPOBENEHHS 3KCIEPTHBIX
pasioB M3NENIMH B | IO pe3yiabTaTaM HCCIeN0- | HCCeIOBaHHIA;
COOTBETCTBUU C | BaHUH} U pa3paboTOK; YMeer: aHanu3upOBaTh
TpeboBanmsamMu Tex- | [IK-4.2. Vmeer BHIOMpaTh | BOZMOKHOCTH Pa3IMUHBIX
HOJIOTMYECKOH J0- | METOIBI, WHCTPYMEHTHI H | METOMOB, HCXOS M3 Clie-
KyMEHTalluH obopyznoBaHue is NpoBe- | HU(MHUKH MOCTABIECHHOM
JEHUs XHMHYECKOTO aHa- | MCCIeI0BaTeNbCKOM 3a/a-
nH3a; qH
[TK-4.3. Bnageer copemen-
HBIMH METOJaMH IIpOBeIe-
HHS  OKCIIEPHMEHTOB W
HaOmoneHuit B  ob6macTH
npodeccuoHaTbHOM nesi-
TETbHOCTH
[TK-6 I[IK-6.1 3HaeTr ocHOBHI (H- | 3HaeT: BO3MOXKHOCTH (u- KP
CTIOCODEH TPOM3BO- | 3UKO-XMMHYECKHX METOJIOB | 3MUECKHX METOJIOB HMccie- | Bompockl, TecToBIe
JUTh TA00OPATOPHBIC | HCCIENOBaHNA  OOBEKTOB | HOBAaHHS IIPH PEIICHAH BOTIPOCHI

HCCIIeIOBaHHUS,

aHanu3el 0TOOpaH-
HBIX Npob u obpas-
OB IJISl OLICHKH

OKPYKarOIIE# CPEbI;
[1K-6.2. Ymeer mnpou3BO-
IUTH nabopaTOpHBIE HC-

CJIICAOBaHHsA, 3aMEpBI, aHa-

Pa3IMYHBIX TPUKJIATIHBIX
3a1ay;
Baapeer:
JTYy49CHHUA

HaBBIKAMH TIO-
HEOOXOIUMBIX




9KOJIOTHYECKOTO IM3bl OTOOpaHHBIX TpH- | JAHHBIX B paMKaX MOHM-
COCTOSIHHMsI  OOBEK- | POAHBIX 00pa3loB; paccyu- | TOPHHIOBLIX HCCIIEJOBa-
TOB TBIBaTh IIPENENBbHO JIONY- | HHN;

CTHMBIE KOHIICHTPAlluM | YMeeT: NpPHMEHATh pe-
(ITIK) BpemHBIX BEIUECTB | 3yNbTaThl MOHHMTOPHHIO-
TEXHOTEHHOIO XapaKTepa; | BBIX HCCIICHOBAHHN JUIs
paboTaTh Ha aHAIUTHYE- | OUEHKH 3KOJIOTHYECKOTrO
CKOM JabopaTtopHOM 000- | coCTOsSHES 00BEKTOB
PyAOBaHHUH,

IIK-6.3 Bnageer meromam
MPOBEACHHUS 3KOJIOTHIECKOA
IO MOHUTOPHHTA

4. OBBEM M CTPYKTYPA JUCHUILIMHDBI

O01mas TpyA0eMKOCTb AUCHHUIUIMHEI COCTABNSAET 7 3a4eTHBIX eJUHUI, 252 gaca.

TemaTnuecknii nag
¢opma o0yuenus: — ouHasn

KonrakrHas pabota 0by-
HaIMWUXCA ¢ neaaroruye-
CKMM paboTHHKOM
g (s 9acax) DopMbl
&, 8 E _ % TEKYIIErD KOHTPOMAA
Ne HaumeHoBaHue TeM W/HIK Pa3fenoB/TeM E} § E § § 1 i
n/m IMCLUTUTAHBL Z = S| 8 £z o (hopwa mpomency-
O 5 = o | = E a TOYHOH
s | 2| E % s E aTTecTauum
e = 2| & m ‘é-'( (no cemecmpam)
Elg |2
=
1. Beenenue. 5 1 - 8
2. | MEKpOBOJIHOBas CHEKTPOCKOIIHSI. 5 [23] 4 8
3. NudpaxpacHas cieKTpOCKOIIHS. 5 |35 8 |20 4 2 24 Peiitunr-
KOHTposb Ne 1
4. CnexTpockonusi KoMmOuHamuoHHO- | 5 | 6-7 | 4 8
r0 paccesHus.
5. CrnexTpockomnust B BUIUMONK U yie- | S5 | 7-9 | 8 8 14 6 16 PeitTunr-
TpaduoneToBo# 0bIacTsXx. KOHTpOJIB No 2
6. Mertoas! paguoCHeKTPOCKOTIHN 5 10- | 10| 8 24
MAardHTHOIO PE30HAaHCa. 13
7. CrnexTpockonus SOepHOro KBaapy- | 5 13- | 6 8
NOJILHOI'O pe30HaHca. 15
8. CroekTpocKonusi SEpHOr0 ramma- | 35 15- ] 10 12 PeliTunr-
pe3oHaHca. 18 KOHTPOJb No 3
Hamuaue B nucnunmae KIT/KP +
Htoro mo IUCHHIIIAHE, 9ac. 252 54 |36 |18 108 Dx3ameH, 36




Couepmaﬂne JIEKIHOHHbIX 3aHATHH [0 JHCLHILIHHE

Pazgex 1. Beenenue.

Tema 1: O6mas xapakreprcTka QU3NIECKUX METOIOB HCCIIETOBAHHUS.

Conepxanue TeMsl:

Crextpockonmyeckue, THQPAKIHOHHBIE, SEKTPUYECKHE H MATHUTHBIE METOIEL H3znygenne u nmpo-
MCXOXIEHHE CTIEKTPOB. Dyphe-clrieKTpockonus. BeiRyxaenHoe usnydenne. JlasepsL.

Tema 2: Cammetpusi MONIEKYJ1 M OCHOBBI TEOPHH [PYIIIL.

Conepxanue TEMEI:

DieMeHTHI ¥ Onepanyy caMMeTpun. ToYedrble Ipy B! cummeTpud. OOImMe NOT0XKEHHS TEOPUH
TpYIIIL.

Paspest 2. MukpoBoaHOBas CIOEKTPOCKOIIHS.

Tema 1: Bpamenue u BpamaresHasi SHEPIHS ABYXaTOMHBIX MOJIEKYI.

Copepxxanue TeMbr:

Kitaccuticckas moaesib. KBaHTOBO-MEXaHHYECKas MOZEIb KECTKOIO POTATOPA. MB-ciiekip &EcTKOrO
poraTopa. 3aceN€HHOCT YPOBHEH M HHTCHCHBHOCTb JHHHIL. OnpeneieHue MEXbIEPHOTO PaccTos-
Hus. M3oronmyeckuii 3¢ dexr.

Tema 2: Bpamerue MHOTOaTOMHBIX MONIEKYIL.

Copeprxanue TeMsI:

OGwee BbIpakeHUe BpaIIaTeIbHON YHEPruH. DHEPreTHUECKHE TEPMBI U CIEKTPHI BOJYKOB Pa3sHOrO
THIA.

Tema 3: IlpriMencrne BPalLATEIbHOM CIIEKTPOCKOIUH.

Copep)xaHue TeMbl:

Onpernenenune reomeTpudeckoro crpoerns Mosekyr. Iddexr IlItapka u ero NPUMEHEHHE AJIs OIpe-
ACTICHUS TUNIONBHBIX MONIEKY)I. TeXHHMKaA M METO/IHKH SKCIIEPUMEHTA.

Paspen 3. UndpakpacHas cneKTpOCKOMHS.

Tema 1: Teoperndeckue 0cHOBEI MeTONA. MIK-CIIEKTPEI MOIVIOMEHHS BYXaTOMHBIX MOJIEKYIL.
Coznepikanue TeMBI:

Iipasuia 0160pa. KoiebateiibHbie HEPEX0Abl Aisi IAPMOHHYECKOIO OCLAILISTO pa U peailbHbiX MOJIe-
Ky KonebarensHo-Bpamarensaeii MK-ciekTp aByxaroMHbix Motekyi. R-, Q-, P- BeTsb.

Tema 2: Konebanus MHOrOaTOMHBIX MOJIEKYL.

Coneprxanue TEMBI:

KonebarernsHsiit MK-criextp MEOroaTomusix Monekyn. KonebarensHo-Bpamaresuas cTpykTypa K-
CIeKTpoB. JIHHEHHBIE MOJIEKY Bl M CHMMETPHYHbIE BOYKH: NApA/UIEIbHEIN | NepOeH UKy IS PHBIA
KosebaTenbHble nepexoasl. KoHTypsI BpamarensHOR CTPYKTypEI KOTe6aTeNbHO-BpaIaTeTbHBIX TI0-
;10¢ B MIK-criekipax. OyHjamen aiibtble, 00EPTOHHbIE, COCIABHBIE 4aCTOThI H «IOPSYUEN LOIOChL
Tema 3: Texnuka skcniepumenTa. [IpuMeHenns MeToa.

Copepxanne TeMsI:

Hoxroroska o6pasios. OcoGeHHOCTH HCCIEN0BaHHS Ta3000PA3HBIX, KHUIAKHX H TBEPABIX 0OpasLoB.
IIpenmyiecTBa 1 HEIOCTATKU PA3IHYHBIX CIIOCOOOB TPOGONOArOTOBKH. BO3MOKHOCTH HCIOIB30BA-
Hust MK-criektpoB auist unenTuduxammm coequrennit. I pynnossie yactorsl. BHyTpenuue (hakTOphI B
BHEINHUE (aKTOPBI, OKa3bIBAIOIIKE BIMAHNAE HA IPYNIOBBIE 9acTOTH. OCOBEHHOCTH HCIIOIE30BAHMS
KOPPEIALMOHHbIX Tad/iulL.

Pasnen 4. CiekTpockomnus KOMOHHALIHOHHOTO PACCESHHS.

Tema 1: TeopeTuyeckue OCHOBEI METOJa U TEXHHKA SKCIIEPHMEHTA.

Conepixanue TEMBI:

Knaccraeckas u KBaHTOBOMEXaHHYECKask MOZENb KOMOMHALMOHHOTO PACCEsSHHUS. [onspusanus B
ciektpax KP. Pesonancusie cnextpst KP. TexHuka skcrnepuMenTa.

Paspen 5. CnekTpockonus B BUAMMOMN U yIbTpadHOIETOBOM 061aCTIX.

Tema 1: DnekTpOHHBIE COCTOSHHS H HIEKTPOHHBIE CIIEKTPbI MOJIEKYIL.

Coznepxanue TEMBI:



DHEPrisi MOJICKYJIbl B 33/laHHOM 3]IEKTPOHHOM COCTOAHUM. BonHoBas pyHKuus. Crencs BBIPOAie-
HHS COCTOSHHS. MyJIBTHILIETHOCTE cocTosHuA. Cpe/iHee BpeMs KU3HH TEKTPOHHOTO COCTOSHHS.
OpOGHTaneHBIA B CIIMHOBBIA MOMEHT KOJIHYECTRA BHKEHHS 3JIEKTPOHOB.

Mornexynsprsie u aToMHbIe Op6UTaIH. DeKTpoHHEIe Mepexosl. Kinaccuueckoe NPEACTaBlICHHE.
XpoModopE! H aykcoxpomsl. KBaHTOBOMEXaHHYECKOE IIPEICTABICHHE: 6 — G, N — G, N — 7T
SNIEKTPOHHBIE Nepexoibl. CMEIeHne 0JI0C MOTIOMEHH)S B CIIeKTpax: 6aTaXpOMHBIH 1 THIICOXPOM-
HBIi CIIBUT, THIIOXPOMHBIN M rUIepXpoMHsIii 3¢ dextsr. KoneGarensuas CTPYKTYpa 3J€KTPOHHBIX
CLEKTPOB. DJICKIPOHHbIE HIEPeX0/ibl. BuOpoHHbie nepexoisl. 1lepexoipi ¢ LIEPEHOCOM 3apsijia. Bepo-
SITHOCTB Tiepexon1oB. Kosdduument DitHimreiina /s cCaMOIIPOM3BOIBHOTO H BHIHYXIEHHOTO HCIyc-
KaHus ¥ nornowmenus. KoshdunuenT skcTHHINY.

Tema 2: Bo30yxaeHHBIE COCTOSIHUS M CHIEKTPHI TEFOMUHECIEHIHH.

Conepxanue TeMsl:

Crexrpsi $pyopecuenimu 1 GochopecneHnun. Bexo MOMAHECTIEHIH.

Tema 3: Texauka u npumerenus Y O-CreKTPOCKOIIHH.

Coaepikatiie TeMbi:

Mertonuku nposeneHns skcnepuMenTa. [IpaMeReHus MeToa.

Paznen 6. MeTozis! paioCieKTpOCKONME MATHATHOTO PE30HAHCA.

Tewma 1: Cnexrpockonus SMP.

Conepixanue TeMBI:

Crun snpa. MarHUTHBIA MOMEHT sipa. SIAepHBIM MarHETOH. ['mpomMarsuTHOE OTHOINEHKE U SIEPHBIH
taxrop. Ycnosue SIMP st ABYXypOBHEBO# CHCTEMbL. XAMAYECKHit CBUT CHrHAIOB SIMP. Crua-
CILAHOBOC B3aUMO/CHCTBHE. | OMOS/IEPHBIC U I'€TEPOSUEPHbIE CIIHHOBbIC CHCTEMbl. XUMUYCCKH SKBH-
BaJICHTHBIC H HEIKBUBAJICHTHBIE s/Ipa. MyIbTUIIIETHOCTE curHanoB SIMP. Korceranrta crnun-
CIIMHOBOTO B3aUMOJCHCTBUS. PenakcanuoHHble sBieHus. BpeMeHa CIHH-CIMHOBOM 1 CITHH-
PEmETOYHON pelaKcalyH.

Tema 2: Cnextpockorus DITP.

Copepxanue TeMbl:

Teoperuueckue ocHoBHI 1 ycrosust JI1P. [TapameTps! 1 CTpyKkTypa cnekrpoB DIIP. ®akrop Jlanze.
Koncrauta CTB. ToHKas u CBepXTOHKasi CIPYKTYpa CIeKTPOB.

Tema 3: MHOKeCTBEHHBIN MarHUTHBIA PE30HAHC U TIONAPH3ALIHS CIHHOB.

Conepxanue TeMEL:

JBoiiHoi SIMP. MeToms! hu3uyeckoil 1 XUMHEYECKOH ONSPH3ALIH SJIEP U 3JIEKTPOHOB.

Tema 4: TexHuKa SKCTIEpIMEHTA, METOAUKHA PaGoTHI ¢ 06pa3LaMH, IPEMEHEHHS METO/IOB.
Conepxanue TeMBI:

Merouky IpoBeneHus sKcriepuMenTa. [[pUMEHEHHS METOIOB.

Paspen 7. CrieKTpOCKOIiKs SACPHOIO KBAAPYNOIbHOIO Pe30HaHCA.

Tema 1: Teopetuueckue ocHOBEI MeToga. Crrextpsl SIKP.

Conepxanue TeMBI:

KBajipymosbHbie sapa. DNeKTpoCTaTHIECKOe B3aUMOEHCTBHE KBAIPYIOILHOTO spa ¢ ANeKTpuYe-
CckuM noneM. Ksaapynonbubie ypoBHE 3Hepruu U nepexos. VaTepnperarys rpajJieHTa HeOJHOPOI-
HOTO 31eKTpHYECKOro noss Ha sape. Crextpst SIKP u ux mpunoxenus. TexHuka 3KCIEPHMEHTa U Me-
TOJUYECKHE OCOOEHHOCTH.

Tema 2: TexHuka sKClEPUMEHTA, METOLMKH Paboibl ¢ 00pasiiaMu, [PAUMEHEHUS METO/IA.
Copepsxanne TEMBI:

Mertonuku nposenenus sxcrnepumenta. [[puMeHeHNs MeTOA.

Pazzen 8. CnekTpoCKONUs sAEpHOro raMMa-pe3oHaHCa.

Tema 1: Teopetuueckue ocHoB MeToxa. Criextpsr STP.

Copeprxanue TeMbl:

Ycnosns, HeoGxoaumele s HabmoaeHus sbdexra Meccbayspa. Crnextpsr AI'P, ux ocobennocTs u
liapameTpbl: BIMAHNE OKPYKCHUSA, H30MEPHBIA CABHI', KBAAPYIIOIbHOE PACIICILICHUE, CBEPXTOHKAs
CTPYKTYypa MarHUTHBIX B3aHMOICHCTBUMN.

Tema 2: Texnuka sxkcriepuMeHTa, METOMKH PabOTHI ¢ 06pasamy, OPUMEHEHUS METO/A.
ConeprxaHue TeMBI:

[Ipumenenne metona SIIP B xumun. Texuuka skcnepuMenTa. MeTouku IPOBEICHUS 3KCIIEPUMEHTA.



Conepmauﬂe NPAKTHYECKHX 3aHATHNA 10 AHCUHILIHHe

Pasnen 3. ndpakpacHas cnekTpockomnws.

Tema 3: TexHuka sxcriepuMeHTA. IIpumeneHus Merosa.

IIpaxtrueckue 3ansrus Ne 1-10 «MneHTudUKAIHMS OPraHHIECKHX COSTHHCHHIA. HK-cnexTpsl ocHOB-
HBIX KJIACCOB OPraHHYECKUX COENHHEHHUI.

Paspen S. Cnextpockonus B BUIMMOM U yI6TpadHONETOBOM 061aCTSIX.

Tema 3: Texuiika u npuveHeHns Y O-CHEKTPOCKOIUH.

IIpaxtuaeckue samsarus Ne 11-14 «VpenTrduKaHs OpraHudecKuX CoeIHHEHHI. ONeKTPOHHBIE CIeK-
TPBI OCHOBHBIX KJIACCOB OPTaHHYECKHX COEIMHEHHIY.

Pazpen 6. MeTop! pairocieKTPOCKONHE MATHUTHOTO pe3oHaHca.

Tema 4: TexHuka SKCIIEpEMEHTa, METOIMKH PabOTHI ¢ o0pa3namu, IpUMEHEHHS METOIOB.
Ipakrudeckue sansTisa Ne 15-18 «/neHTHOUKAIHMS OPraHHYECKUX COETHHEHHIA. Cnexrpsr SIMP».

Conepmanue 1a00paTOPHbIX 3aHATHI 110 AHCUHILIAHE

Paspen 3. UadpaxpacHas ciekrpockonus

Tema 3: Texnuka sxcniepumenta. IIpuMeHenus MeTona.

JlaGoparopras pabota No 1 «MneHTHOUKAIMS OPraHHYECKAX COSTMHEHAMN ¢ HCIIOMb30BAHMEM METO-
JI0B MOJIEKYJISPHOM CIIEKTPOCKOIIHIY.

Paspen 5. Cnextpockonust B BuImMo# u yIsTpadHoneToBo 061acTsX.

Tema 3: Texnuka Y O-CrieKTPOCKONUH.

JlaGopatopras pabota Ne 2 «CTpyKTypHEIE HCCIEIOBAHMS C NPUMEHEHUEM METOJOB MOJIEKYIISPHOM
CIIEKTPOCKOTIHI.

JlaGoparopuas pabora Ne 3 «KonudecTBeHHBIH aHANHM3 ¢ HCHOIB30BAHHEM CHEKTPOCKONIHH B Y®- u
BHIHUMOM 001acTuy

Jlaboparopras pabora Ne 4 «MnenTudukanus HeOPraHHYECKHX COETHHEHAN Meromom AACH

5. OUEHOYHBIE CPEACTBA JAJiA TEKYIIELO KOHTPOJIS YCHEBAEMO-
CTHU, NIPOMEXYTOYHOU ATTECTALIMM 110 UTOT'AM OCBOEHUSI JTUC-
IUIIMHBI 1 YYEBHO-METOIAYECKOE OBECHEYEHUE CAMOCTOS-

TEJbHOM PABOTHI CTYJIEHTOB

5.1. Texymuii KOHTPO/Ib YCIIEBAEMOCTH
Peiitunr-koarpoJis Nel:

1. Kraccuduxanus Gpusnueckux METOI0B HCCIe0BAHNA. CneKTpocKonMYecKne MeTOIbL.
Knaccuyeckuit # KBAaHTOBOMEXaHHYECKHH TOIXOMBI K 0OBICHEHHIO cnekrpoB. Knaccuguxa-
113 CIIEKTPOB B 3aBHCHMOCTH OT yCIIOBHH IOy 9€eHNS, PUPO/IBI 00BEKTa, THIIA €T0 SHEPreTH-
HECKHX IIEPEXOJ0B U Pa3PEIIAIONIeH CIOCOOHOCTH CIIEKTPAILHOTO IpU6opa.

2. Krnaccupuxanus Gpu3ndecKux METOOB HCCIIE0OBAHHS. ChekTpocKOnMYecKue MeTOIbL.
IpuHinuaibas cXeMa i KIaCCUPUKALAS CIIEKTPAIbHBIX [i pudopos. Pypbe — CHEKTPOCKO-
sl

3. Knaccupuxanus Gusnyeckux METOIOB HCCIIEIOBAHMS. HudpaknuoHHbIE METOIEL

4. Knaccuduxaius ¢u3naecKux METO0B HCCIICIOBAHHS. XapaKTepHCTHKa HCTOYHHKOB
usydenust. Jlasepsl. XapakTepucTHYECKOE BpeMsI MeToia

5. Knaccubuxanus Gu3HIecKux METOMOB HCCIIEIOBAHMS. CreKTpoCKONHYECKHE METOIEL.
MB-cniekTpockonust. Bpamienue 1 BpamaTensHas SHEPIHS By XaTOMHbIX Mouexyi. Knaccu-



HCCKaA MOJCILb WKECIKOIO potaropay. Bpaiuareibtas SHEpIus, yIiioBasi CKOPOCTh BPAILCHMS,
9acToTa BpalIeHHs, MOMEHT HHEPIIUH.

6.  Krnaccuduxamus Gpusnueckux METOIOB HCCIEIOBAHMS. CHeKTpoCKOIUYeCKHE METOIBL.
MB-cnektpockonus. Bpamenue u Bpamarensuas SHEPIHs IBYXaTOMHBIX Monekyl. Ksanro-
BOMEXaHHECKast MOJIEIb GKECTKOTO pOTaropay. BpamarensHbli TepM, BpamarensHas mocTo-
sHHad. [Ipamno 0160pa KBaHTOBBIX YHCEl, pa3pelIeHHEIE IEPeXO/Is] B CIEKTpax MMOrjIomie-
HHSL.

7. Knaccuukauus Qu3n9ecKux METOA0B HCCIIE0BAHMS. ClIEKTPOCKOIIUYECKIHE METObI.
MB-cniektpockonus. Bpamenue u Bpamaresnsuas sHeprus ABYXaTOMHBIX MOJIeKyIl. KBanTo-
BOMEXAHU4ECKas MOZETIb «KECTKOrO poTaropay. IHTeHCHBHOCTE TWHUI BpalaTebHOro
CIIEKTpa.

8.  Ouennre MexaToMHOe paccTosuue B Monexyie HCI , ecou SKCIEPHMEHTAIBHO
HaHJCHHOE PACCTOSHUE MEXY ABYMS IMHHSAMH BPAIIATEIHHOTO CIEKTpa MOTJIOEHHS CO-
crasnser = 20,8 cml.

9.  Kiaccudukaims QUsnuecKuX METOL0B HCCIE(OBAHMS. CHEKTPOCKONUYECKHE METO/IbI.
MB-criextpockonus. Bpamenue u BpamaresHas S5HEprHs ABYXaTOMHBIX mozekya. Ksauro-
BOMEXaHMYECKas MOJIEIIb «IKECTKOTO poTaropay. M3oTono3amemnenue.

Iogemy zuist onpesieieRrst FeOMETPHYECKAX NAPAMETPOB MOJIEKYJT (kxpoMe TBYXaTOMHBIX) 110
BpallaTebHbIM CIIEKTPaM HEOOXOAMMO HCCIIeIoBaTh ee u3oTonoMeprr? Kaxyio nonomsu-
TENBHYIO HHPOPMAITHIO MOXKET IaTh HCCIEN0BAaHHE BPAIATENLHEIX CIIEKTPOB M30TOMO3aMe-
HICHHBIX IBYXaTOMHBIX MOJIEKY.1?

10.  Kuaccuduxanus Qusnueckux METOL0B HCCIIEI0BAHMS. CHeKTPOCKOIHYECKHE METO/IBI.
MB-cnektpockonus. Bpainenue u BpamiatensHas SHEPrusi MHOTOATOMHBIX Monexyn. Jluneii-
HBIE MOIIEKYJIbI, CHEPHUECKHIA BOTUOK, CHMMETPHUYHEIHA BOTIOK, aCHMMETPHYHEIH BOTYOK.
IlpaBuma 0T60pa, BOMHOBEIE YHCII, PA3PENIEHHEIE IEPEXOIEL.

11.  Knaccubuxamus Gpusndaeckux METOIOB HCCIEIOBAHMS. CHeKTpPOCKONAYECKHE METOEL.
MB-cniektpockomnus. Onpenenenre JUMOIBHEIX MOMEHTOB MoJteKybl mo MB-criekTpawm.

12.  Knaccuuxarus Gu3HUeCKHX METOIOB HCCIIeI0BAHMS. CrexTpockonuyeckue METOIBL.
HK-cuexrpockonusi. MK-Cuexrpsi HOIIOLEH s HABYXa1OMHbIX MOJieKyii. [ipasuiia o100pa.
KonebarenpHble mepexo/is! 118 rapMOHAYECKOTO OCIMJUIATOPA M PEATbHBIX MOJIEKYL.

13.  Knaccuduxanms GpusudecKux METOOB HCCIIEI0BAHHSL. CreKTpoCKOUYECKHE METOIBL
UK-cnextpockonus. KonebarensHo-BpamarebHbIi UK-criekTp AByXaTOMHBIX MOJEKyL. R-,
Q-, P- BeTBB.

14.  Knaccuduxauus GusnuecKuX METOOB HCCIIEIOBAHNS. CrekTpocKonuuecKkue MeToIbL.
UK-crexrpockonus. Kone6arensubiii UK-cnekTp MHOrOaTOMHBIX MoseKy. OyHnamMeHTab-
Hbi€, 00CPIOHHBIC, COCTABHbIE I KOMOHHUPOBAHHbIE YACTOTHI U KIOPSYMEN 110JIOCHL,

15. Hcnonb3oBaHue CHIEKTPOCKOMMYECKHX METOIOB [IpH IpOBeIeHHH QyHIaMEHTAIBHBIX
HCCIIEIOBAHWH W PEIICHUYU MPAKTUYECKUX 3a/1a4.

16. Knaccupukanus GpusudecKkux METOOB HCCIIEI0OBAHMSL. CrexTpocKkonuYecKkne MeTObL
HK-cuextpockonus. Konebarensubiit UK-CeKTp MHOr0aTOMHBIX Monekyn. HopmansHele u
BBIDOXX/ICHHBIE KOJleOanus. AKTHBHOCTB konebanuii B IK-criekTpax. DiteMeHTs! CUMMETpPUHA
MOJIEKYL.

17.  Kuaccudukaipus pusHEecKux METOH0B uccneoBans. CoeKTpOCKONMYECKHE METOIbL.
UK-cnextpockonus. KonebarensHerii HK-cniekTp MEHOTOaTOMHBIX MONIEKy. THIBI cUMMeET-
pHuH KojeOanmif.

18. Knaccnduxanus Qusnueckux MeTONOB HCCIIEIOBAHNS. CHeKTpOCKONHYECKHE METOIBL.
VK-cnextpockomnus. KonebarensHno-Bpamarensuas crpyktypa MK-cnektpos. JIuneitasie Mo-
JICKYJIBL H CUMMETPUIHBIC BOTYKH: Iapallie/IbHbIA U NEePICHANKYIAPHBI KoneOaTebHbIe He-
pexozpl. KOHTYphI BpamiaTensHO# CTPyKTyphl KONe6aTeTbHO-BpalaTebHbIX 1o710c¢ B UK-
CUCKTIpax JIdiHEHHBIX MOJICKYIL.

19.  Cnextpockommueckue Metomst. UK-cnexrpockomnus. KonebareasHbrii UK-cnextp
ABYXaTOMHBIX  MHOTOATOMHBIX MOJICKYJl. QyHIaMEHTAIbHEIE, 0OEPTOHHBIE, COCTABHEBIE Ya-
CTOTBI ¥ «TOPSTYUE» MOJIOCHL



20.  Cuextpockonudeckue MeTobl. MK-ClieKTpocKomus. BpamarenbHas cipyktypa MK-
CICKTPOB IBYXaTOMHBIX ¥ MHOI'OATOMHBIX MOJIEKy.L. R-, Q-, P- peTBs.

21.  Cnektpockonuyeckue Metonsl. UK-cnexrpockomus. Konebarensaprii HK-criexTp mHO-
FOATOMHBIX MOJIEKYII. DJIEMEHTHI CHMMETPHH MOJEKYI. AKTHBHOCTE Konebanuii B UK-
CIIEKTpax.

22.  Cnextpockonmaeckne Metoasl. UK-cnektpockonus. KonebarembHeii HK-cnextp MHO-
FOAaTOMHBIX MOJIEKYJI. Trmbl cummerpuy konebanuii. Toyeuynsie rpymmsL. Ux KIaccH(pUKanus.

23.  Coextpockonuyeckue Metoabi. UK-cnextpockomus. Binskusis, CPEHSA U [ajibHIsA
VK-o6nacte. Texnuxa sxcnepumenra. Knaccubuxarms CIIeKTPOMETPOB. OCHOBHEIE IPEHMY-
IecTBa HHTEPHEPEHIHOHHEBIX Dyphe-CIeKTPOMETPOB.

24.  Coextpockonmueckue Metonsl. UK-cnexrpockomnus. Texauka sKcriepumenTa. [loaro-
TOBKa 00pasnos. OCOGEHHOCTH HCCIIE0BAHMS Ta3006Pa3HEIX, KUIKHUX U TBEpIBIX 00pa3nos.
IIperMyImecTsa u HeOCTATKH Pa3/IMYHEIX CIOCOGOB IIPOGOIIOTOTOBKH.

25.  Coexrpockonuueckue Metozsl. UK-crekTpockonns. Bo3MOKHOCTH HCIOIB30BAHNS
MIK-criextpos juis uaeHTUQUKALMK COeAMHEHH . [ PyNIOBbIE YaCTOThL

26. Cnextpockonmyeckue Metoasl. UK-cnextpockonus. BryTtpennue dakTopsl, oxa3sBa-
IOIHE BIMAHAC HA IPYNIIOBBIC YACTOTHL: M3MEHEHHS Macc, FEOMETPHs, KolebaTebHoe B3ar-
MOZIEHCTBHE.

27.  Cnextpockonmyeckue Metoasl. MK-cnextpockomnus. BryTtpennue dakrtopsl, oka3siBa-
TOIIHME BIMAHAC HA IPYNIIOBLIE YACTOTHI: IOPSAOK CBSA3H, JIIEKTPOHHBIE 3B (EKTBI, ACCOIHa-
LHSL.

28. Cpexrpockonuyeckue mMetoasl. MK-cnekTpockomnus. Brelinue (haKTOpbl, OKA3bIBAKO-
[IAC BIIMSHUE HA IPYNIOBEIC YaCTOTHI: arPeTaTHOE COCTOSHHUE, PACTBOPUTEIh, KOHIIEHTPALIHS,
TeMIiepaTypa.

29.  Cnextpockonuyeckue MeTosl. UK-cnexTpockornms. Bo3MOKHOCTH HCIIOE30BAHMS
UK-cnieKTpocKonuy /1St HASHTH()HKALMH HEH3BECTHBIX BEIIECTR.

30. Cnektpockonmueckue MeToarl. MK-ceKTpocKomnus. Bo3sMOKHOCTH HCMOB30BAHMS
MK-CrieKTpOoCKONHH 71 CTPYKTYPHOTO aHanu3a. OCOOeHHOCTH HCIOIb30BAHUS KOppeJIsIu-
OHHbIX Ta0JIMLI.

31.  Cnextpockonmueckue Metonsl. UK-cnextpockomus. CriemuansHeie 3271249 U METOIBI
KO/IMYECTBEHHOIO aHAJIH34.

IIpumepvr mecmogeix 3a0anuil:

1. UK-cnexTp rexcena-1 uiim rekcana moKas3biBaeT IIAPOKYIO nostocy npu 3400 u nuku npu
1640 1 1080 cm™ (nats 06ocHOBaHHE PaBHILHOMY OTBETY).
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2. VIK-crieXTp NpHHAAIEKUT COeAMHEH IO, GopMyTa xotoporo C3HeO, ero crpykrypnas
dopmyna ... (1aTh 060CHOBaHKE IPUHATOMY PEIIECHHIO).
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3. WIK-crexTp npuHAIeKUT 9HCTO apOMATHYECKOMY KETOHY, €ro CTpyKTypHas Gpopmyiia
.... (1a1b o0oCHOBaHHKE).
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4. UK-cnexTp npuHannekuT coenmrenuio dopmymnoit CHL0s. ero CTPYKTYPHAS hopmyna
... (nate 060CHOBaHNE IPUHATOMY PEIIEHHUIO).

FORMIC ACID
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5. Banentusix xonebanwuii cssu C-H B o6nacty ... oM ! IPHCYTCTBYET B CIIEKTpaxX reKCcaHa u
METHIHKIIOTEKCaHa, HO OTCYTCTBYET B CIIEKTPE HKJIOTeKCaHa (JaTh 00bICHEHHE).

HK-criexTp n-rexcana
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MK-crieKTp METHIILMKIIOr€KCaHa

PeliTHHr-KOHTpOIBL No2:

1. Cnexrpockonuyeckue Metomsl. KP-cexrpockonus. Knaccuueckas MoJieNlb KoMOuHa-
HHOHHOTO pacCesHus.

2. CHeKTpoCKOIIHYECKUE METOIBL. KP-cnexrpockonus. KBantoBomexanmdeckas MOJIEb
KOMOMHAIMOHHOTO paccestHus. Bo3MoxHOCTE onpeneenus CHMMETPHH MOJIEKYJIBI Ha OCHOBE
nanubix MK- u KP- ciexrpockonuu.

3. Cnextpockomuyeckue MeTonsl. KP-criekTpocKomms. [Tonsipusanus B ciekrpax KP.

* Ionsipu3oBaHHEBIe TUHHM B CIIEKTpe Noromenns. CTeness JETIONIIPU3AlHH, €€ B3aUMOCBSI3b C
CHMMETpHEH MOJIEKYJIEL.

4. Cnextpockommeckne Metogsl. KP-criektpockornus. PesonancHoe KOMOHHAIIMOHHOE
paccesiHue.

5. CrmexTpockomuyeckne MeTobl. Bo3MoKHOCTS IpoBeneH s CTPYKTYPHOI'O aHa/Ii3a Ha
ocHoBe nauHbIX MK- cnexTpockonuu u cnektpockomuu KP.

6.  Cnexrpockonmyeckue MeTobl. UeHTHHUKAIHS COeIUHEHMH HA OCHOBE maHHBX MK-
CIIEKTPOCKONHUH U crieKTpockonuu KP.

7. Crnexrpockonuueckue Metoasl. Criekrpockornus KP u HK-cnexrpockonus. Obmee u
pasnu4us.

8. ONeKTpOHHBIE CIIEKTPEI MOJIEKYJ1. DNEKTPOHHOE COCTOSHHUE MOJIEKYJI. DHEPrus MoJjie-
KyJIbl B 3alaHHOM SJIEKTPOHHOM COCTOsIHUM. Bonnopas ¢ynkuus. CTeneHs BHIPOKICHHS CO-
CTosHHUA. My IbTHILIETHOCTE cocTosHus. Cpe/iHee BpeMst )KH3HH HIEKTPOHHOTO COCTOSHHS.

9. DIeKTpOHHBIE CHEKTPHI MOJIEKYIL. DIEKTPOHHOE COCTOSHHE Mouiexy. OpbutanbHelii u
CIIMHOBBIH MOMEHT KOJIMYECTBA JABHIKCHHS JIEKTPOHOB.

10.  DrexTpoHHEIE CTIEKTPHI MONEKYIT. DITeKTPOHHOE COCTOSHHE Monexyn. BonroBas
byuknus. MonekyspHble 1 aToOMHBIE OpoHTaH. BomHosas GYHKIUS ¥ OTlepaliy CUMMET-
pHH.



11.  DneKIpoHHbIE CIEKTPbI MOJIEKYJI. DJICKTPOHHbIE MEPEX0ibl. KIlaccuyeckoe npejicTas-
neHue. XpoMo(OphI H ayKCOXPOMBI.

14. DnexkTpoHHBIE CNEKTPHI MOJIEKYII. DJIEKTPOHHBIE Mepexosl. KBAHTOBOMEXaHHIeCcKoe
IpE/ICTaBNeHNe. 6 — G, N — G, N — 7' SMEKTPOHHBIE Nepexombl. CMeIIeH e 00 TI0-
TJIOMICHHS B CIIEKTPax: GaTaxpOMHBIHA U THIICOXPOMHBIN C/(BHT, THIIOXPOMHBIH H TUIIEPXPOM-
HBIH 3¢ eKTsI.

15. Dnektponnble cnekTpsl Moneky:. KoneGarensnas crpykrypa SJIEKTPOHHBIX CIIEKTPOB.
SIIEKTPOHHbIE LEPeX0bl. Bubpottsie iepexojibl. Ilepexos ¢ LIEPEHOCOM 3apsijia.

16.  DnexkTpoHHBIE CIIEKTPBI MOJIEKYIL. DIEKTPOHHEIE IEPEX OB BeposiTHOCTE TEpexo10B.

Kosdduuuent Siinmreitna 1y1s caMOIPOU3BONBHOTO H BRIHYKIECHHOTO HCITyCKaHHUS H I10-

rinomenns. Kosddument sxcrurmmm.

17.  DnexTpoHHBIE CIEKTPHI MOJIEKYI. DNEKTPOHHEIE nepexojsl. IIpasuna orGopa.

18.  DnextponHbIe cieKTphI MOseKyI1. CrieKTphI (iIyOopece Iy 1 bocthopecuennuu. Bel-
XOJ1 JIFOMAHECIICHITHH.

19.  DuekrpoHHbie CHEKTPbI MOEKYI1. BOSMOKHOCTH HCHOIB30BAHUS METOIOB JIEKTPOH~-

HOH CIIEKTPOCKONMH [UIsl HACHTH(OUKAIME COSAMHEHHH H OTPeIeIeH S UX CTpyKTYpHL Ko-

NMYECTBECHHBIN aHaIK3 B Y O-CHIEKTPOCKOIUH.

IIpumeper mecmoguix 3a0anuii:
1.ITo Mepe yBenuuenus Yncia CONPSHKEHHBIX ABOMHEIX CBSI3eil MOIJIONMEHHE Bee Goee CHIBH-
TaeTcs B CTOPOHY JUIMHHBIX BONH. CoemmHenus A, B, B mveror dopmyny CsHg u mpu ruapr-
POBAaHKMH OHH LIPECBPALIANOLCS B H-licHTaH. B ux ¥ O-ClieKIpax uMErOTCs ClIeiyIOLIHe MAKCH-
MyMEI: A — 176 am, B 211 M, B —217 um.
Beposrnas dpopmyna coenunenus B ...?
BapuauTts 0TBETOB:
1. IlenTas.
2. 2-metunOyraauen-1,3.
3. Ilenren-1. 4.
[enten-2.
2. Ilonoca nmeperoca 3apsijia JUIs H30MEPOB 0, M, M- THMETHIAMHHOGEH3ATbIerHIa HaXOIUTCS
B obmactu 327, 262, 262 M. Me3o-(opma 1s u30Mepa ¢ I010Coi nepeHoca 3apsaa B 327
HM HMEET BHL ...
3. B cmexTpe MeTHnaMHHa MOI0CAaM HOTTIOMEH S paBHsM 173 uM 1 213 HM COOTBETCTBYIOT
IEPEXOMHI ...
4. ... 93bdexT 06yCNOBIHBAET CMEIEHHE NONOCH N — G* TPHATHIAMHAHA Oaroxpomuo (217
HM) 110 CPABHEHUIO C METHIAMHHOM.
5. HauGonee xapakTepHbIM MOIIOMIEHHEM /U OeH301a SBISETCS TI0N0Ca B OBJIACTH ... HM ¢
SIPKO BBIPAJKCHHOM KOJIe0aTebHON CTPYKTYPOH.
6. Kiaccuuxarius moaoc moriomenus B MOJIEKYIIE aeToHa ...
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PeliTuHr-KouTpoJib Ne 3:



1. Pamiocnektpockonuyeckue Metopl. AMP. CiuH sapa. MarHUTHbI MOMEHT sjpa.
Snepusiit MarneToH. ['MpOMarHUTHOE OTHOLICHNE | sIepHEIL dakTop. Yenosre SIMP
JUIsI ABYXYPOBHEBOM CHCTEMBI.

2. Pammocmextpockonmyeckue MeTozsl. SIMP. Xumudeckuii casur curaanon SIMP.

3. Pagmocmextpockonmueckme metonsl. SMP. Criun-crimHOBOE B3auMmoeiicTare. IoMo-

AICPHBIC U TeTEPOSACPHBIC CIIMHOBBIE CHCTEMBl. XUMUYECKH SKBUBAIICHTHBIE H HEIKBUBA-

JIEHTHBIE siipa. MymeTHIIIETHOCTE curHanoB SIMP.

4. PajuocnekTpockoiinyeckie Metoabl. AMP. CiuH-cnuHOBOE B3anMoaeicTeie. KoH-

CTaHTa CIIHH-CIIHHOBOTO B3aUMOIEHCTBHUS.

5. Papmocnektpockomudeckue Metonsl. SIMP. BosmoxuaocTH Henonb3o8anus SIMP B

CTPYKTYPHBIX MCCIIeJOBaHHMSX.

6.  Pammocmextpockonmyeckue Metoasl. IMP. 2D-SIMP.

7.  PamumocmexTpockonuyeckue MeToasl. SIMP. MHOXeCTBEHHBIH MATHHTHBIH pe30HaHC.

8.  Pammocnexrpockonuyeckue Metozsl. IMP. TexHuka S5KCIEPHMEHTA ¥ METOTHKH pa-

0o1bi ¢ 0Opasuamu.

9.  Pammocmextpockonuyeckue Metonsl. IMP. Crnektprr SMP nepsoro nopsaka. Oco-

GennocTH paboTsl co ciekTpamu SIMP nopsiika BeIIe IIEPBOTO.

10.  Pamumocnextpockomideckue Metosl. SIMP. Xummueckuii capur curaanos IMP. ®ak-

TOPBI, OKa3bIBAIOINE BIMSHNE HA €r0 BEJIMYHHY.

11. Pamuocnextpockonuyeckue MeToxsl. DIIP. [Tapamerpsr ciiektpos DITP. Qaxrop Jlan-

ne. Koncranra CTB.

12.  Hcnosib3oBanue METOA0B PaiHOCIEKTPOCKONMYI MATHUTHOTO PE30OHAHCA B byHmameH-

TAIBHBIX ¥ IPHKIAIHBIX HCCIIEIOBAHUAX.

13.  Cuexrpockomus sIepPHOTO KBaAPYIOILHOIO pe3oHanca. TeopeTHIecKne OCHOBEI METO-
na. KsanpynonsHble YpOBHH SHEPIHH U IEPEXOIBL.

14.  Cnextpockomnus sIepHOTO KBaIpPYHOIBHOro pe3onanca. Crextps SIKP.

15.  Coexrpockomnus s1epHOro KBaIpyHOIBHOTO pe30oHanca. YacToTa, HHTEHCHBHOCTD, M-
PHHA U MYJIBTHILUIETHOCTH CHI'HaNA B cniekTpax SKP.

16. CueKrpockoims SAepHOIO KBaAPYIOIbHOIO pe3oHanca. Meroguyeckne 0coOeHHOCTH
IIPOBEJCHHUS SKCIIEPUMEHTA.

17.  Wcnomns3osanue cnexrpockonny SIKP 1pu pemeHuy CTpyKTYpHBIX 3a/1ay.

18. Meccbayposckas cniekrpockonus. OCHOBBI Teopuu MeTona. B3anmoeiicTre Azep ¢ y-
KBaHTOM. S epHbli y-pe3oHanc. Dbdext Meccbayspa. YciaoBus, Heo6XoauMbIe 1Is
Habmonenus 3¢ dexra Meccbayspa.

19. Meccbayposckas cnekTpockonus. PajuoakTusHsIi pacnan ¢ o6pasoBaHreM Mecchay-
POBCKUX aTOMOB. [lapamet1pbi ClieKTpoB. SHEPIus sSACPHOIO liepexoja. BiusHue oKpy-
)KEHUsI Ha SHEPTHIO ANEePHOro nepexona. 3oMepHBIi CBHT.

20. MeccbaypoBckast CieKTpOCKONHs. DHEPreTHYeCKHE YDOBHH U TIEPEXOIBI IPH HATHIAK
Ha s7Ipe IPalueHTa dIEeKTPHIECKOro nossi. KsaapynmonsHoe pacuierienue saepreTuye-
CKHX ypoBHeH. TOHKas MyIbTHILIETHAs CTPYKTypa CUTHANOB B ciekTpax SIP.

21. MeccbaypoBckast CIEKTPOCKONHsL. 3eeMaHOBCKOE PACIIEIUIeHHE SIEPHBIX CIHHOBBIX CO-
CTOSHHH NIPH ICHCTBHY BHENIHETO MarHUTHOTO 10Jist. CBEpXTOHKas CTPYKTypa MarHHT-
HbIX B3aMMOACHCTBUM.

22. [lpnmenenue merona AP B xumun. DMIEpHYECKUEe KOPPENSIHME H CTPYKTYPHBIE HCCIIE-
JIOBaHUS.

IIpumeper mecmosvix 3a0anuii:
1. Tpu u3oMepHBIX QOpMBI TMMETHIITHKIONPOIAHA JAIOT COOTBETCTBEHHO JIBA, TPU H de-
ThIpe curHana B cnektp SIMP. [IpoctpancTBeHHBIE HOPMYITEI H30MEPOB, JAIONIHX ATH CHIHA-
bl ...
2. B SIMP-cnextpe mByx m3omepoB dopmynsr CoHyeCly curmanos ... (manmmmre crpyk-
TypHbIe OPMY/IbI B 0603HAYBTE KAXKIYIO IPYIITY SKBUBAIECHTHBIX MPOTOHOB, YKAXHTE YHCIIO
CHTHAJIOB JJIst KaXKIOro H30Mepa).
3. B SIMP cnexTpe IHKIOreKCaHa CUTHAJIOB ...



4. B JMP-cuexipe 31ui0eH30i1a M 1-KCHIIOJA 4UCiIO CHIHAIOB . .. (HalMIIKMIE CIPYKiyp-
HbIE (hOPMyYJIBI ¥ 0003HAYBTE KAXKIYIO IPYIITY SKBHBATCHTHBIX IIPOTOHOB).
5. SIMP-cnexTp coeqMHeHHs, pacITH(DPOBKA CHTHAJIOB ...
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5.2, ITpomMexyTounas aTrecTamys M0 HTOraM OCBOEHHS JHCHHILTAHbI
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9.

KoHTpoabHbIe BONPOCH! /151 IPOBEIeHAs IPOMEIKYTOYHOM aTTeCTAIMN (3x3amena):

CHEKTPOCKOIIMYIECKHE METObl. MB-ClIEeKTPOCKONHSL. Teopetnueckie ocHoBBI MeTO/ia. Bpaiile-
HUC H BpallaTe/bHAsl SHEPrHs IBYXaTOMHEIX Monekyi. Knaccuueckast mozens «JKecTkoro po-
TaTopay.

Crextpockonuyeckue MeTos1. MB-cnieKTpocKomnus. Teopernueckue ocaoBsl MeToa. KBan-
TOBOMEXaHW4ECKas MOZIeNb. BpalatebHbIi TepM, BpalllaTe/IbHas IOCTOSHHAS, IIPABHIIA OT-
Gopa KBaHTOBBIX YHCEN, Pa3PEIICHHBIC IEPEXO/IBI B CIIEKTPAX IIOIIOMEH s, VIHTeHCHBHOCT
JIMHWHA BPaIaTeIbHOTO CIEKTpA.

Crekrpockonunyeckue MeTo/bi. MB-ciekTpockoiins. TeopeTndeckie 0CHOBb MeToAa. M30T0-
I03aMeIleHHE.

Crnexrpockomudeckue Metoasl. MB-criekTpockomus. Teoperuyeckue ocHOBEI MeToAa. Bpama-
TeNbHAs SHEPIUsi MHOTOATOMHBIX MOJIeKyIL. JIunelHbIe MONEKyYIbl, ChepryecKHii BOTUYOK,
CHMMETPHUYHBIH BOIYOK, aCHMMETPHYHEIN BOTIOK.

Crexrpockonuyeckue meronsl. MK-cnexrpockonus. TeopeTnaeckue ocHOBE MeToma. UK-
CIIEKTPEI IOIJIOMEHHMS IBYXaTOMHBIX MoJieKy1. Konebaremprerit K- cnextp. ITpasuia o160-
pa. KoueOateiibHbie HEPEXO/ibl il IAPMOHHYECKOIO OCLHILIATOPA i PEajlbHbIX MOJIEKY L.

Crexrpockonmyeckue metonsl. MK-cnekrpockonus. Teopernueckue ocHoBEI MeTona. KoneGa-
Te/bHO-BpamarenbHas cTpykrypa MK-cniektpos. P-, R-, Q- Betsu. KonTyps! BpamarensHoit
CTPYKTYPHI KOJIeOaTeIbHO-BpaIaTeIbHbIX I10JIOC.

Crexrpockonuyeckue Metoner. UK-cnexrpockomus. Teopernueckue ocHOBE MeTona. MEOro-
aTOMHBIE MOJIEKyIbl. HopMaJbHEIE M BEIDOXKIEHHEBIE KONeOaHus. AKTHBHOCTE KoeOanuil B
UK-criexTpax.

Cnektpockonugeckue Metoabl. UK-crexrpockorms. Teoperuueckue ocHOBbI MeTOna. DyH]ia-
MEHTaJIbHBIE YaCTOTHI, 00EPTOHBI, «TOpPSYHE MOJOCH. B3anMocBs3s KonebaTe pHo-
BpamarebHOH CTPYKTYpe! IK-ClIeKTpOB ¥ CHMMETPHUM MHOTOATOMHBIX MOJIEKYIL.

Hcnons3oarnne MB-cniekTpockomniu npu npoBeieHnH (yHIaMEeHTATBHEIX HCCIeIOBAHNH 1
PEIICHHAY NPAaKTHIECKUX 3aa4. Onpenernenne reoMeTpHIECKOro CTPOSHH)S MOIEKYIL.

10. Mcnions3oBanue MB-CIeKTpOCKOINUY [IPH IPOBEICHHH (DyHIAMEHTATBHBIX HCCICI0BAHMN 1

PCIIEHWH NTPAKTHYCCKUX 3a/1a4. Onpezceﬂe}me JAUIIOJIBHBIX MOMEHTOB MOJIEKYIIL.

11. Micnomnb3oBanue VIK-cnexTpockonuu npu nposeenny HyHAaMEHTATBHBIX HCCTIeI0BAHMA 1

PeIICHHH MPaKTUYECKUX 3a1a4. Bo3MOKHOCTH HCIONB30BAHKS HK-cniekTpockonus 1/isi HIeH-
TH(UKAIIMH HEW3BECTHHIX BEIIECTB U CTPYKTYPHOT'O aHaJIU34.



12. Coextpockonuyeckue Metoapl. MK-cnekTpockonus. I'pyIiinoBbie Y4acToThi. Brytpennue (ak-
TOPBI, OKa3HIBAIOIIHE Ha HUX BIIUSHHE.

13. Cnexrpockonmaeckue Meroasl. MK-crniektpockonus. I'pymnmossie 4actoTs:. BEemmHue taxTo-
PBI, OKa3bIBAIOINUE HA HUX BIIMSHHUE.

14. Crextpockonmaeckue Metonpl. KP-ciiektpockomus. TeopeTHdaeckie 0CHOBE MeTona. Kiaccu-
YecKas MOZIeNb KOMOMHALMOHHOTO paccesHus. B3anMOCBsI3b HHIYIMPOBAHHOIO JUIOTBHOTO
MOMEHTA H NOJSIPU3YEMOCTH MOJIEKy bl PruteeBckoe paccesHue.

15. Coexipockonuyeckie MeTo/bl. KP-criekTpockonus. TeopeTHyecKie 0CHOBbI METOA. KBAHTO-
BoMexanmndeckas Monens KP. AxtusHocTs Koebanuit B KP-ciiextpe. KonebGarensuas u kore-
OatenpHO-BpamarenbHas cTpykrypa KP-ciiektpos. S-, Q-, O- BeTBu.

16. Crexrpockomuaeckue Metonsl. KP-criekrpockonust. TeopeTudeckre oCHOBE Metona. [1oss-
pusanus B cnektpax KP. Crenens nenonsipusanuu 1 ee B3anMocBs3b ¢ CHMMeTpHei MOJIEKY-
TBL.

17. CnekTpocKONHYECKHE METOIBL. KP-cnexrpockonus. Teopetudeckue ocHOBEI MeTozna. PKP.

18. BO3MOKHOCTH HCTIO/Ib30BaHMS MeTOA0B KP- CIEKTPOCKOIHH [iist UICHTUQHUKALAK COeUHE-
HU ¥ ONIpeNIENIeHHs UX CTPYKTYPBL.

19. Ucnone3osanne KP-criekTpockonuu nipu nposeeHus byHAaMEHTATHHBIX HCCTIeI0BAHHN 1
PEIICHUH NPAKTHIECKKX 3a1a4. BosmoxHocTH uenons3oBanust KP- u UK-crieKTpocKomnuy as
MIICHTH(DHUKAINK HEW3BECTHBIX BEIIECTB M CTPYKTYPHOTO aHAIIH3A.

20. Cnexrpockonudeckue Metoapl. CHEeKTPOCKOMHs B BUIUMOM 1 Y ®-061acTsX. Teopetuueckue
OCHOBBI METO/Ia. INEKTPOHHOE COCTOSIHUE MOJIEKYII. DHEPrHsl MONEKyIbL. BomHosas bynKIHS.
CreneHb BbIpOAK/ICHNS COCTOAHMS H €I0 MyJIbTUILIETHOCT. Cpe/iHee BpeMsi Ku3HH JNEKTPOH-
HOTO cocTosiHUS. OpOUTATLHEIN ¥ CIIMHOBBIA MOMEHT KOJIHYECTBA ABHIKEHHS 3JIEKTPOHOB.
MornekynapHsle B aTOMHBIE OpOHTAITH.

21. CnekTpockonnyeckie MeTobl. CIEeKTPOCKONHS B BHAEMOH 1 Y D-061acTsX. Teopernueckue
OCHOBBI MeTOza. B30y X IeHHBIE COCTOSIHUS M CIEKTPHI OMHHECTIEHIAH. DOTOTOMEHEC-
nenys ¥ Gocdopecuenuns. Boxo MOMHHECICHIUH,

22. Cnekrpockonuyeckue MeTobl. CIEKTPOCKOMHS B BUIMMOI 1 Y ®-06macTsx. Teopetnueckue
OCHOBBI METO/4. JIEKTPOHHbIE nepexobl. Kiaccuueckoe npejcrasienue. XpoMoQopst 1
ayKCOXPOMEL.

23. Coexrpockonuyeckue MeTo/sl. CIeKTpOCKOMHS B BUAAMOM 1 Y P-061aCTSIX. Teopetuueckue
OCHOBEI MeTOZla. KBanTOBOMeXanuyeckoe npezcrasienue. N-V, N-Q, N-R nepexoasl. Cme-
IIEHKE TI0JI0C B CIIEKTPaX.

24. Cnextpockonuyeckue MeTosl. CIieKTpOCKONHs B BUAMMOM 1 Y P-06/1acTsIX. Teoperuueckue
OCHOBBI MeTO/1a. KBaHTOBOMeXaHUYeCKoe NpecTaBlIeHre. BuGpoHHEIE mepexoipL. ITepexomer
C LICPEHOCOM 3apsijia. BeposiTHOCTH liepexoia.

25. Cnexrpockonuyeckue MeTonsl. CIeKTpOCKOMHS B BUAUMOH # Y D-061acTsX. Teoperuueckue
ocHOBBI MeTon1a. Kosduument Difnmrelina 171st caMONPOH3BOIBHOTO M BEHYKAEHHOTO HC-
IycKanus | nornomenus. Kosguunent sxcrunmmu. [Ipasunia ot60pa mepexoos.

26. Wcnonp3oBanne CEKTPOCKONHUHM B BUIHMOM # Y®- 061acTy OpH NpoBeIcHUU QYHIaMeHTallb-
HBIX UCCIIE/IOBAHMH ¥ PEIICHNH MTPAKTHYECKHX 3a7ad.

27. OxapakTepu3yHTe BO3MOKHOCTH HCIIOTb30BAHMS METOIOB MOJIEKYISPHOM CIIEKTPOCKOIIHHU TIPH
IPOBE/ICHUH (DYH/IAMEHTAIbHBIX HCCIIEA0BAHHMMN.

28. JlaiiTe CpaBHHTENBHYIO OLEHKY M OXapaKTepH3yHTe BO3MOKHOCTH HCIIONb30BAHMUS paccMoOT-
PCHHBIX METOZI0B MOJIEKY IAPHOH CIIEKTPOCKOIMH TIPH IPOBENCHHH IPHKIATHBIX HACHTH(Y-
Kal[HOHHBIX UCCIIEI0BaHHM.

29. [laiiTe CpaBHUTENBHYIO OLICHKY H OXapaKTepH3yHTe BO3MOKHOCTH HCIIOIB30BAHMS paccMoT-
PCHHBIX METOJIOB MOJIEKY ISIPHOH CIIEKTPOCKONMM IIPH TIPOBE/ICHHH NIPUKIAIHBIX CTPYKTYD-
HBIX HCCJIEOBaHUH.

30. Pagrocniextpockonuyeckue MeTosl. AMP. TeopeTndecKue 0CHOBbI MeT0/id. CluH snpa. Mar-
HUTHBIH MOMEHT siipa. SlnepHbiit MarneToH. [HPOMarHATHOE OTHONIEHHE U SNEPHEI taxrop.
Ycnosue SIMP 171s 1ByXypOBHEBO# CHCTEMBL. XHMMHUYECKHIH CABHT CIBUT CHrHATOB SIMP.



31

32

33

34

35

36

37

38

39

40

41

42

43
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- Paguocnexrpockonueckue Metobi. AMP. Teopetnueckue 0CHOBbI MeTOA4. CIHH-CIAHOBOE
B3auMOieiCcTBHE. [ OMOsiIepHbIE H IeTepOosIepHEIE CITHHOBBIE CHCTEMBL. XUMHUYECKH SKBHBA-
JICHTHBIC U HEOKBUBAJIICHTHBIE A1pa. MynbTHINIETHOCTE CUrHaIoB SIMP.

. OcHoBHbIe MeTonuKH SIMP-CIEKTPOCKONHH: THHAMUYECKHI SIMP, 2D SIMP, MHOXeCTBEHHBIH
MarHiTHBIA PE30HAaHC.

. Ucnonb3osanue SIMP-criekTpockonuu npy MpoBeeHAH
(yHIaMEeHTaIBbHBIX HCCIICA0BaHM U PEIICHHH PAKTHISCKHX 38124,

. PajocnekTpockonuyeckue Metoapl. JI1P. TeopeTuyeckie 0CHOBbI METOI4. HapameTpbi
cnektpos DIIP. @akrop Jlange. Koucranra CTB.

. Acnonb3osanue SIP-crieKTpocKonuy npy NpoBeIeHAN
(yHIaMeHTaIbHBIX HCCIEIOBAHAMN U PENICHHH IPAKTHYECKHX 33134,

. Pamuocniextpockonuyeckne Metoast. DIIP. Pacienienne ciuHOBEIX SHEPreTHYECKHX YPOBHEH
3nekTpoHa. [lapameTpsl i CTPYKTypa crieKTpoB. TOHKAs U CBEPXTOHKAS CTPYKTYpa CIIEKTPOB.

- Pamocnexrpockonuaeckue Metozsr. MeTtons! husmueckoi nonspusanyum SJIEPHBIX H 3JIEK-
TPOHHBIX CIMHOB. XUMUYECKas I0JPH3aALls SUEP U HIEKIPOHOB.

- CIIeKTpOCKOMIHS S/IEPHOTO KBAJPYIIOIBHOTO pe3oHanca. TeopeTHaeckue OCHOBB METOIA.
KBanpynonensie yposru sHepruu u nepexomst. Cnextpsr SKP.

- Mcnmonb3osanue cnexrpockomuu SIKP npu pelienun cTpyKTypHBIX 3a1a4.

. Meccbayposckas cnekrpockonus. OCHOBEI Teopuu MeToza. BaanmoneiicTare AIEep C y-
KBAaHTOM. SIepHEIi y-pesonanc. Dddext Meccbayspa. Venosus, HeoOxouMbIe IS HaOmONe-
aus dpdexra Meccbayapa.

. MeccOayposekas CLEKTPOCKOLHS. Paiioak THBHBIN paciiaj ¢ 00paszoBaHueM MeccOay pOBCKUX
aroMoB. [lapameTpsl ciekTpoB. DHeprus saepHoro nepexona. Bimsaue OKpY)KE€HUs Ha SHep-
THIO IIEPHOTO mepexoa. Mi3omepHsIit ciBur.

- MeccbaypoBckast cieKTpockomus. DHepreTHIecKre YPOBHH H NIEPEXO/b! IPH HATHYHH Ha anpe
TPaJUeHTa SNEKTPUICCKOro nomst. KBaapynonsHoe pacIienieHue SHEpreTHIeCKHX YPOBHEH.
Tonkas MybTHILIETHAS CTPYKTYpa CHTHAOB B criekTpax SIP.

- MeccbaypoBekas criekTpockomnus. 3eeMaHOBCKOE PaCIIeNIeHHE SAEPHEIX CIIMHOBBIX COCTOS-
HUH [IPH JACHCTBAM BHEIIHETO MATHUTHOTO 110Jisi. CBEPXTOHKas CIPYKTYPd MalHWTHbIX B3aK-
MOJEHCTBUH.

. Il]pumenenue merona SAI'P B XuMuu. OMIupudecKue KOPPEISIAT 1 CTPYKTYPHEBIE HCCIIeIOBa-
HHSL.

53. CamocrosiTensHas paGorTa ofy4aomerocs

Bonpoce! 1ist 1poBeaeHIs KOHTPOJISE CAMOCTOSTE/IbHOM PaboThi:

IIpumenenre MB- CeKTPOCKOIIHE IPH NPOBENCHAN (BYHIAMEHTANBHEIX HCCIEIOBAHUM 1 pe-
IICHMH TIPUKIIQIHBIX 3a]1a4.

ITpumenenne UK- COEKTPOCKOMHH [IPH NPOBEAeHAHN GyHIAMEHTATBHBIX HCCIEIOBAHII 1 pe-
LIEHUH NPUKIAIHEIX 3a1a4.

[Ipumenenne KP- ciekTpockonuu npu mpoBeeHAH GyHIaMEHTATBHBIX HCCICIOBAHUIN 1 pe-
IICHHH NPHKIAHbIX 3aJaY.

IIpuMeHeH# e CIEKTPOCKONHA B BUIHMOI 0614CTH IIPH IPOBEICHHH (DyHIAMEHTATEHBIX HC-
CIICIOBaHMM M PEIICHUH IIPUKIAAHEIX 3a71a4.

ITpuvenenne cnekTpockonuu Y ®-ClIeKTPOCKONKMY MpH TPOBEISHHH (hYHIaMEHTATHHBIX HC-
CJIeIOBaHUH M PEIIEHUH NPUKIAIHEIX 3a1a4.

IIpumenenue MeTonoB SIMP nipu npoBenenny GyHIaMeHTANIBHBIX HCCIIEA0BAHMI 1 peleHuH
[PUKJIaIHBIX 331aY.

[pumcrcnuc SIIP npu upose/ichnn §yHIaMCHTAIbHbIX HCCICAOBARMME 1 PCLICHUH HpUKJIaJi-
HBIX 3a7a4.

[Ipumenenue SIKP npu nposenennu GyHnaMeHTAIBHBIX HCCIICOBAHKY 1 pEIIeHNH IPHKIAI-
HBIX 3a7a4.



9. Ilpumencnune SAI'P npu nposeneHnu (yH/ aMeHTAIbHBIX HCCIEIOBAHUA U PCLICHHH [PUKIIa-

HBIX 3a1a4.

KonTposbHEle BOIpock 1. 5.3. BKIIOYEHbI B IEpeYeHb BOLIPOCOB I IPOBEACHUS TEKYIIETO
KOHTpPOIISl yCIIEBAEMOCTH ¥ IPOMEKYTOYHOH aTTECTAIMH 110 HTOTaM OCBOSHHUS MUCIHAILIMHEL

IIpumepHEBIe TeMBbI KypPCOBBLIX padoT:

1. Tlpumenenue metoga X B QyHAaMEHTAIbHbBIX HCCIEA0BAHMSIX.
2. Tlpumenenue Metona X B IPUKIATHBIX HCCIIEIOBAHMSX.

DOHZl OLEHOYHBIX MATEPHANOB JUIS IPOBENCHHS ATTECTAHH YPOBHS cOpMHPOBAHHOCTH
KOMIETEHIHH 00y4alouXCst 110 JUCIUILTHHE 0(OPMIISETCS OT/AETBHBIM JOKYMEHTOM.

6. YYEBHO-METOJAMYECKOE U MH®OPMALMOHHOE
OBECNEYEHHE JUCITATLINHBI

6.1. KuurooGecneueHHOCTE

HaumeHoOBaHHME JTUTEpaTypHI: aBTOP,
Ha3BaHHE, BU] H3aHMS, U3aTEILCTBO

Tox u3nauus

KHUI'OOBECIIEYEHHOCTB

Hamauwne B anexTponHom Katainore D5C

OcHoBHas nuTeparypa

Ceprees H.A., PsGymxun J[.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBaHTOBOM TEOPHH SAEPHOI0 MarHUTHO- BN9785987047545 . html

ro pesorHanca. M: JIOI'OC.

Kpumragosuu B.1., Kpumradosuy 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®U3UKO-XMMHYECKHE METO (b1 HC- 785394004124 .htmi
cnexposanus. M.: JIAIIIKOB u K.

Cwmupnrosa H.H., Uyxnanos B.JO. Un- 2021 50 meu. sx3. B 6ubmmoreke Bnl'Y
(bpakpacHas CIIEKTPOCKOIHSA B XUMHH

BBICOKOMOIIEKYIAPHBIX COSTUHEHMIN

y4ebHo-MeToauuecKkoe nocodue. Bna-

numup: Bal'V.

AmenuH B.I'. Cnekrpockonmuueckue me- 2008 75 neu. 9k3. B 6ubmmorexe Bnl'yY

TOJBI aHaIM3a: NPAKTHKYyM. Bramumup:
Bnl'V.

JlononHuTeNbHAS THTEpaTypa

Spemmes H.I'., 1O. H. Mengenes 10.H.,
Toxapes M.W., Bypuxuna A.B., Kamkun
H.H. ®u3ngeckne meTos! uceeiona-
HHA ¥ X [IPAKTHYECKOE IIPUMEHEHHUE B

XUMHYECKOM aHAIIH3E: y4ebHOoe moco-
bue. M: [IPOMETEMN.

2015

https://www.studentlibrary.ru/ru/book/IS
BN9785990613461.html

Jpyros FO.C., Pomun A.A.
MOHHTOPHHT OpraHHYecKHX 3arps3He-
HH#M pHpoaHoH cpeabl. 500 MeTomuk:
pakTHYecKoe pykoroactTeo. M: BU-
HOM.

2020

https://znanium.com/catalog/document?id
=358488

Hpyros 1O.C., Poxuu A.A. Dxonorugec-
KWW aHaym3 npy pazmiBax Hebtu u HIT.

2020

http://znanium.com/catalog.php?bookinfo
=544910




M: BUHOM. JlabopaTopus 3HaHHIA.

JIyxos B.B., lllep6axos 1.H. ®usuye- 2016 https://znanium.com/catalog/document?id
CKHE€ METO/IbI HCCIIEOBAHMS B XUMHUH: =327152

Yuebnoe nocobue. Pocros-ua-Jlony:
FOxHbIi enepanbHblii YHUBEPCHTET.

6.2. Ilepuognveckue H3TaHus

Kypransr:

«Ycrexu XuMuR»

«XHMHSA U XHMHYECKAS TEXHOTOTHS»
«buomMeTMIIIHCKAS XUMUS»

6.3. UaTepHeT-pecypcsl.

1. http://www.scirus.com/

http://www.abc.chemistry.bsu.by/current/fulltext. htm

. http://www.anchem.ru/literature/

. http://www.sciencedirect.com

http://www.chem.msu.su/rus

http://djvu-inf.narod.ru/nclib.htm

2
3
4
5. http://chemteq.ru/lib/book
6
7
8. http://www.elsevier.com/

http://www.uspkhim.ru/

10. http://www.strf.ru/database.aspx

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ANCHUTIIINHBI

At peaiusaiiiy JaHHOH AUCLMILIMEBL KMEIOTCS CHICLKAIIBHBIC IOMELICHNS /U1 POBEACHHS
3aHATHH JIEKIMOHHOTO THIIA, 3aHSTHH Ja60PATOPHOTO THIIA, IPYNTOBLIX H HHHBHIYATLHEIX KOH-
CyJIbTallMH, TEKYIIEro KOHTPOJIS ¥ NPOMEKYTOYHOM aTTECTAIMH, a TAKKE IIOMENIEHHS IS CAMOCTOS -
TenbHOH paboTsl. JlaboparopHbie paboTh! poBoIsATCS B NaGopatopun Kabeaps: xumun Bal'V.
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