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1. HEJIM OCBOEHHUA JUCIIUILIMHBI

IIe.m:. OCBOCHMA NTHCHUINIHHLI: I/Isyqeﬂne TCOPCTHYECKUX OCHOB METO/I0B MOJICKYHHPHOﬁ CIICK-

TPOCKOIHH.

3agaun: o3HaKOMIICHHE CTYOACHTOB C IMNPUHHUUNHANBHBIMH OCHOBAMH W MMPaAKTHYECKHMH
BO3MOJKHOCTSIMH METOIOB MOHEI{YHHPHOﬁ CIICKTPOCKOIIMH, C HX alnaparypHbIM OCHAIlEHHEM H

YCIIOBUAMH  TIPOBEAECHHS OKCIIEPHMEHTA;

opmupoBanue

HaBBIKOB CPABHHUTENIFHOH OLIEHKH

BO3MOXKHOCTEH pa3HblX METOJOB aHAIM3a, HMX JMOCTOMHCTB H HENOCTATKOB IS OGOCHOBaHHOI‘O
BBIﬁOpa ONITHMAJIBHOI 0 METOAa UCCIENOBAHUS TOTO HIIH HHOTO 00BEKTa.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OIIOII BO

Hucuunmmna «MolekyispHas CHeKTPOCKOMHSA) OTHOCHTCS K YacTH OIIOTI, dpopmupyemoit
YYaCTHHKaMH 00pa30BaTebHbIX OTHOIIEHHIA.

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUEHMSI [10 JUCHHUILIMHE

Ilnanupyemeie pe3ynsraThl OOYUEHHS 110 MMCIIMIIIHHE «MonekynspHasl CHEKTPOCKOIHS», COOTHE-
CCHHBIC C ILIAHHPYEMBIMH pe3yibraraMi ocBoeHUst OITOII (koMmereHmusIMH 1 HHJIHKAaTOpaMH I0-
CTH)XCHUS KOMIIETEHLIMH)

DopMHupyeMBbIe IInannpyembie pesymsraTsl 06ydeHus 1o AUCLHILIHHE, B | HanMeHoBaHmG oue-—[
KOMIIETEHIIHH COOTBETCTBHH C HHIUKATOPOM JOCTHIKCHUS KOMIIETCH- HOYHOTO CpeJICTBa
(xox, comepikanue UK
KOMIIETEHLIUH ) Wunukatop noctmxenns | Pesynsrars 00y4eHHs 110
KOMIIETeHIIHH JUCLUIUIHHE
IK-4 IIK-4.1 3maer cramgaptel, | 3Haer: TEOPETHYECKUE KP
CHOCOOEH  TPOBO- | METOMMKH H HMHCTPYKI(MH, | OCHOBBI (usnueckux me- | Bompockl, TecToBble
AUTb  XUMHYECKHil | ONPEACISIONIE  [OPSIOK | TONOB HCCIIENOBAHHS, BOIIPOCHI
aHalu3  pacTBOPOB, | pa3paboTku U odopmieHus | Biaageer: meromonorueii
MaTepuaioB H 00- | OTYETHOH  NOKYMEHTAIMHM | pOBeEeHHS 3KCTIEPTHBIX
PasloB H3JCIMEA B | [0 pe3ynbTaTaM HCCIEN0- | MCCICNOBAHHIL;
COOTBETCTBHH C | BaHHii U pazpaboTok; YMeeT: aHaM3UpOBATH
TpeOopanuaMu Tex- | [IK-4.2. Ymeer BHIGHpATh | BOIMOKHOCTH Pa3IHYHBIX
HOJIOTMYECKO# 10~ | METOMBI, HHCTPYMEHTHI H | METOJOB, HCXOMS U3 Clic-
KyMEHTaLHH obopynoBanue JUIsL HpoBe- | NHDHKH NOCTABIEHHOIN
ACHHSA XMMHMYECKOTO aHa- | MCCIIeIoBaTeNbCKOM 3a1a-
nM3a; 4y
[IK-4.3. Bnaneer coBpemeH:-
HBIMH METOJaMM IPOBE/e
HHSA  3KCIIEDHMEHTOB M
Habmonenuii B obGnacTH
npodeccHOHaIBHOM Jiest
TEJILHOCTH
[IK-6 IIK-6.1 3Haer ocHOBEI (u- | 3HAET: BO3MONKHOCTH ¢bu- KP
COCOOCH NMPOM3BO- | 3UKO-XMMHMYECKHX METOJIOB | 3HYECKHX METOLOB MCCe- Bonpocsr, TecToBsie
JMTH 1a00paTOPHbIE | HCCIIENIOBAHHS  OOBEKTOB | MOBAHMS IOPH  pelleHHH BOIIPOCHI

HCCIICIOBAHUA,
ananuspl - oTobpan-
HBIX TIpo0 U o0pas-
HOB /IS OLEHKH
9KOJIOIHIECKOr0

OKpYKaroluei cpeibr;

TIK-6.2. Vmeer npomsso-
IUTE 7nabopaTtopHble HC-
CIeJIOBaHusI, 3aMephl, aHa-

JIU3bl  OTOOPAHHBIX  IIPH-

Pa3ITHYHBIX HPUKITagHBIX
3ana4;

Baaneer: naBbikamu 10-
JyYeHHss  HEeOOXOIMMBIX
JAHHBIX B paMKaX MOHH-




COCTOSIHHSL OOBEK-
TOB

POIHBIX 00pPa3IOB; paccym-
TBIBaTh IIPEAEIBHO JOMy-
CTHMEIE KOHLICHTPAIIHH
(ITIK) Bpenusnix Bemiects
TEXHOI€HHOTO  XapakTepa;
pabotaTh Ha aHamMTHYe-
ckoM JjaboparopHoM 0060-

PYJIOBaHMH;

'O MOHHTOPHHI'a

I1K-6.3 Bnmageer meromamu
[IPOBEAECHHS HSKOJIOTHUECKO

TOPHHIOBBIX HCCIIEHOBa-

150507
YMmeer: mnpumensrs pe-
3yJbTaThl MOHHUTOPHHIO-

BBIX MCCIEOOBAaHMH A
OLIEHKH BKOJIOTHYECKOTO
COCTOSIHHS 0OBEKTOB

4. OBbEM U CTPYKTYPA AUCHHUITIUHBbI

OO6wmas TpyI0eMKOCTh JUCIHILTHHEI COCTABIIAET 6

TemaTH4yeckui miian
dopma obyuenns — ounas

3aYETHBIX equHuLl, 216 Jacos.

Konrakrnas pa6o-
Ta obyJaroiuxcs ¢
negarorH4ecKkum
paboTHuKOoM
= (B uacax) Dopmel
E TEKyWICro KOHTPOJIsA
g g g CHEBAEMOCTH
Ne | HaumeHnoBaHue TeM H/WIH pa3fenoB/TeM Juc- 2 3 £ | & O Y .
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1s Beenenmue. 5 1 4 3

2 MuKpPOBOITHOBAs CIIEKTPOCKOMHSI. 5 23 | 8 4

3. WudpaxpacHas cexrpockomnus. 5 45| 8 | 20 | 18 4 Peiitunr-

KOHTpOJb No |

4. CniexTpockonusi KOMOHHALMOHHOTO | 5 6-7 | 8 4
paccesnus,

5. CnexTpockonust B BHAMMOH W yib- | 5 8- | 20| 8 18 4 PeiiTunr-
TpaduoneroBoil  obnactax. Poto- 12 KOHTpPOJE Ne 2
SJIEKTPOHHAS! CIIEKTPOCKOITHSL.

6. MeTonbl pamTHOCIEKTPOCKOIIMI Mar- 2 13- | 20 | 8 4
HHTHOT'O pe30HaHca. 17

7. Coexrpockonusi  siepHOro KBajgpy- | 5 18 | 4 Ed PeiiTunr-
110JIbHOI'0 PE30HAHCA. KOHTpPOJIb Ne 3
Hanmuuue B nucimmmne KIT/KP +

HToro no gucuuIuvinge, yac. 216 72 | 36 | 36 27 Dk3amen, 45




Copepskanue JIeKIMOHHBIX 3AHATHIA 110 AHCUMILIHHE
Paspen 1. Beenenue.
Tema 1: O6mas xapakTepHCTHKA GU3HUECKHX METOOB HCCIIEIOBAHYSL.
Coneprxanue TeMBbl:
CnexTpockonnyeckue, M pakHOHHbIE, JEKTPHIECKHE X MATHUTHBIE METO/IBL. Uznyyenue u mpo-
HCXOXKCHHE CIEKTPOB. Dypbe-CleKTPOCKONH . BEIHYKIeHHOE H3TyUeH . Jlazepsr.
Tema 2: CuMMeTpHS MOJIEKYII B OCHOBBI TEOPHH TPYIIIL.
Conepxanue temsr:
DJleMeHTHI H OTiepaluy cuMMeTpuH. ToueuHsle rpymms cummeTpun. OOLIME TOJI0KEHHS TEOPHH
rpymnm.
Paszpen 2. MHKpOBOIHOBAS CIIEKTPOCKOMHSL.
Tema 1: Bpaimenne u BpalatenbHast JHEPTHS JBYXaTOMHBIX MOJIEKYL.
Coneprkanue TeMbI:
Knaccuueckas mozens. KanToBo-MexaHHUYeCKas MOAETB KECTKOTO potaropa. MB-crekTp xéctkoro
poTaTopa. 3acen€HHOCTb YPOBHEH M MHTEHCHBHOCTH JIMHHMA. OlpeaeneHue MEKBAACPHOIO PACCTOs-
Hust. M3oTonuueckuii adgexr.
Tema 2: Bpanrenne MHOTOATOMHBIX MOJIGKYIL.
Coneprxanue TeMBI:
OG1uee BbIpaXkeHHE BpalIATENBHOMN SHEPrHH. DHEPreTHIecKHe TEPMBI H CIIEKTPBI BOJYKOB Pa3sHOTO
THIIA.
Tema 3: TIpuMeHeHHe BpalaTeabHOM CIIEKTPOCKOIHH.
Conepxanue TeMbI:
Omnpenenenne reoMeTpHYECKOTO CTPOSHHUS moutexyin. Dddekr Lltapka u ero npumenenune s omnpe-
ACICHUSA TUTONBHBIX MOJEKyYIl. TeXHMKa M METOIUKH SKCTIEPHMEHTA.
Pasznen 3. MudpaxpacHas CieKTpocKomms.
Tema 1: Teopetnueckue ocHOBBI MeToAa. MK-ClIEeKTpEI IIOrTIOMmEHHs JABYXaTOMHBIX MOJICKYIL
Conepikanue TeMbI:
[Ipasuna or6opa. KoneGarensHpie epexoas As rapMOHHYECKOTO OCLHUILIATOPA U PEATIBHEIX MOJIE-
Ky, Konebareibno-spamareinsupiii UK-clexrp aByxatoMubix MoJiekyil. R-, Q-, P- BeTBb.
Tema 2: Konebanus MHOroaroMHBIX MOJIEKYIL.
Copepixanue TeMbl:
Kone6arenbupiit UK-cnexTp MHOr0aTOMHBIX MOJIEKYIL. Konebarensno-spamarensuas crpykrypa MK-
cniekTpoB. JIinHelinble MONIEKY B M CHMMETPHYHBIE BOUKH: APAILIebHBIH I NEPNEH UK TSPHBIA
KonebaresbHble Tiepexobl. KoHTyphI BpamarensHol cTpyKTypsl KojiebaTeIbHO-BPallATENbLHBIX 110-
noc B UK-criextpax. @ynnaMeHTasibHbie, 00EPTOHHBIE, COCTABHAIC YACTOTHI I «ropsi9re» MOJIOCHI.
Tema 3: Texnuxa sxcnepumenTa. [IpumMeHeHHs MeTOA.
Conepxanue Temsr:
ITonroroBka 06pasuos. OcoGEHHOCTH HCCIIEN0BAHMS rasoo0pa3sHbIX, JKMAKAX U TBEP/IBIX o0pasios.
IIpenmyecTsa 1 HeIOCTATKH Pa3IMYHEIX CIOCOGOB MPOGONOArOTOBKH. BO3MOKHOCTH HCIIOIB30RA-
Hust VIK-criexTpos mns upentHRKauMu coenunenuii. ['pymoBsie 4acToTEL. Buyrpennne daxropsi u
BHEIIHHE (aKkTOPbI, OKA3BIBAIOLIHE BIMSHHE HA TPYNITIOBBIC YacTOTHL. OCOBEHHOCTH HCIOJB30BAHMS
KOPPENALHOHHBIX TabIuiI.
Pa3zjen 4. Cuekrpockonust KOMOMHALMOHHOIO PACCESHHUSL.
Tema 1: TeopeTnueckue OCHOBBI METOZA M TEXHHKA IKCIICPHMEHTA.
Colepianue TeMEBI:
Knaccudeckas ¥ KBaHTOBOMEXaHHYECKast MOZEIb KOMOHHAIHOHHOTO PaCCesTHH. Ionspuzanus B
ciekrpax KP. Pesonancnpie cnektpst KP. Texuuka sKCIepUMEHTA.
Paspen 5. Crextpockomnus B BUAMMOM W yIbTpadHOIETOBOM 06/1acTX,
Tema 1: DnekTpOHHBIE COCTOSHHS H BIEKTPOHHBIE CIEKTPHI MOJIEKYIL.
Conepxanue TeMbl:
OHEprust MOJIEKYJIBI B 3aIaHHOM 3NIEKTPOHHOM COCTOSHUHM. BoHoBas pynxums. CTenens BBIPOIK/Ie-
HHsl COCTOAHMS. My/IbTHIUIETHOCTb COCTOAHMS. Cpe/iHee BpeMst XKU3HH ICKTPOHHOTO COCTOSHELL.
OpGuTansHelii 1 CIMHOBBIH MOMEHT KOJIMYECTBA ABMIKEHHS JICKTPOHOB.



Mouexyisipubie 1 aromubie opOuTaiK. DnekTponHbie nepexost. Kiacenueckoe LPEJCTaBIICHHE.
Xpomo(oph! 1 aykcoXpoMsl. KBaHTOBOMEXaHHYECKOE NIPE/ICTABIEHHE: G — o, n—o,n— 71
3NIEKTPOHHEBIE IEPeX0/ibl. CMELIEHHUE TI0JI0C IIOTTIOMEHHs B CIIEKTPax: GaTaxpoMHbIH 1 THIICOXPOM-
HBIH C/(BHT, THIIOXPOMHBIH ¥ THIIEpXpOoMHBIH 3(dextsr. Konebarenpuas CTPYKTYPa DNEKTPOHHBIX
CTEKTPOB. DJICKTPOHHBIE Iepexo/bl. Bubponusie nepexoast. [lepexomsi ¢ nepeHocoM 3apsnga. Bepo-
ATHOCTB TIepexoi0B. Koaddumuent DitHinTeiina 1y1s caMOnpoM3BOIBHOTO U BBIHYKZIEHHOTO HCIIyC-
Kauus 1 nornomenus. KoshduipmenT sxcTuanum.

Tema 2: BosOysxeHHbBIC COCTOSHUS M CIIEKTPbI JHOMHHECLICHIIMH.

CoaepixaHue TEMBI:

Crexrper diryopecnenuuu 1 hocdopectiennny. Brxo OMAHECIEHITHA.

Tema 3: Texnuxa u npuMenenus YV ®-CreKTPOCKOIHH.

ConepikaHue TeMBI:

Meroauxu nposenenus sxcrepuMenTa. [IpUMeHeHHS METO1a.

Tema 4: ®orosnexrpornas cnexrpockonus. Metonst ®IC, POC, OBC.

ConepixaHue TeMbI:

Teopermieckue 0cHOBBI METO10B. PH3UUECKAS MOJIEIH SMUCCHH IEKTPOHOB. ITapameTpsr poTosnek-
TPOHHBIX CIIeKTpOB. TexHuka sxcrepuMenTa. [IpuMeHeHHs METOIOB.

Paszpen 6. MeTonbl paniocneKTpOCKONMY MarHUTHOTO PE30HAHCA.

Tema 1: Cnexrpockonus SIMP.

CopepxaHue TEMBI:

Crnn sipa. MarsuTHBIH MOMEHT siipa. SInepHblit MarneToH. ['MpOMaruuTHOE OTHOMCHHE 1 AJIEPHBIA
(axtop. Yenorre SIMP 1ist 1ByXypoBHEBOH CHCTeMBbI, XHUMHYECKHH ¢IBHT ciraanos SAMP. Crmu-
CMIHHOBOE B3aUMOJCHCTBHE. ['OMOsIIEpHBIC H TeTepPOsICPHBIE CIMHOBBIE CHCTEMBI. XHMUYECKH HKBH-
BaJICHTHBIC M HEOKBUBAJICHTHBIE Aapa. MyNbTUILIETHOCTE curHasioB SIMP. KoHcTanTa CrivH-
CITMHOBOTO B3aUMOJICHCTBHsL. PenakcanmoHHble sBiIeHus. BpeMena CTHH-CIIHHOBOM U CIIHH-
PEUIETOYHOMN penaKcalum.

Tema 2: Criexrpockorust DIIP.

Conep:xanue TeMEI:

Teoperuyeckue ocHoBbl u ycnosus 1P, [Tapamerpsl u crpykTypa criexrpos JIIP. Qakrop Jlauze.
Koncranrta CTB. Tonkast 1 cBepXTOHKasi CTPYKTYpa CIIEKTPOB.

Tema 3: MHOXECTBEHHBIH MarHUTHBIH PE3OHAHC H TIOJAPH3AIMS CIIHHOB.

ConepixaHue TeMbl:

Jsoitnoit SIMP. Metonp! Gpusnyeckoit 1 XUMHUYECKOI MONSAPH3AIMH S 1 3JIEKTPOHOB.

Tema 4: TexHuka sxciepUMeHTa, METOAUKH paboThL ¢ 06pasaMy, IIPHMEHEHHS METOJIOB.
Conepxanue TeMbI:

Merouuku uposejieHust skciiepuMenta. I IpuMeHeH s MeToI0B.

Pasznen 7. CriekTpoCcKomHus sSIEPHOTO KBaAPYIIOJIBHOTO PE30HAHCA.

Tema 1: Teopernueckue ocHoBel MeToa. Criektpsr SIKP.

CopepixaHue TeMbI:

KBaznpynoneHse sjipa. DiekTpocTaTHIeCKOE B3aMMOLEHCTBIE KBAAPYIOILHOTO SAPA ¢ JNIEeKTpHYe-
ckuM nosieM. KBaapynouibHele YpoBHH dHEPruHu 1 mepexo/pl. HTepnperamus rpaguesTa HEOJIHOPO/I-
HOTO JIeKTpryeckoro nmos Ha siape. Crnektpel AKP 1 ux npunoxenus. Texuuka skcrepuMeHTa 1 Me-
TOJMYECKHE OCOOEHHOCTH.

Tema 2: Texnuka 5KCHEPUMEHTA, METOXHKH PabOTHI ¢ 0Opa3aMy, IPUMEHEHUs METOIA.
Conepxanue TeMbl;

Metomuku npopeneHus xkcnepumenTa. [IpauMeHeH s MeToIa.

Conepmaﬂne MpaAKTHYECKHX 3AHATHII 0 JHCLHIIHHE

Pasznen 3. Mndpakpachas cieKTpockonus.

Tema 3: Texnuka sxciepumenTa. IIpumenenns Meroza.

IIpakruyeckue 3amsrust Ne 1-10 «VneHTHOHKAIKS OPraHHYECKHX coeauuenuit. MK-criekrpsl 0CHOB-
HBIX KJIACCOB OPraHHYCCKHX COG,HHHEHHf{)).



Pazpen 5. CnekTpockonust B BAAUMO# U yIbTpaduoneToBol 061acTsx.

Tema 3: Texnuka u npuverenus Y ®-CrHeKTpoCKOMHH.

Hpaktuueckue 3anstust Ne 11-14 «Mnenruuxanus OPTraHHYCCKHX COSNMHEHHH. DICKTPOHHEIE CIIEK-
TPl OCHOBHBIX K/1aCCOB OPraHMYECKHX COCIHHECHHMIA,

Paszaen 6. Metons PaTHOCTIEKTPOCKONHH MarHUTHOTO pe30HaHCca.

Tema 4: Texuuka sKcrepuMeHTa, METOIUKH paboTel ¢ 0Opa3LamMu, IPUMEHEHUS METOI0B.
Ipaxtideckue sanstust No 15-18 «Upentudurauus OpraHuYecKuX coefnHeHuit. Ciekrpsr SIMPy.

Conepmxanne 1aGopaTopHbIX 3aHATHIA 0 AHCLMILIHHE

Pazgen 3. MudpakpacHas criekTpockomus

Tema 3: Texuuxa skcriepumenta. [IpuMenerns Metoa.

JlaGoparophas paGota Ne 1 «MneHTHHKAINSA OPraHHYECKHX COSTHHEHHH C UCIOJIb30BAHHEM METO-
JIOB MOJIEKYJISIPHOH CIIEKTPOCKOIITHHY.

Paspen 5. Cnexrpockomnust B Buaumoii 1 yiisTpadHoneToBoit 06macTsx.

Tema 3: Texnuka YV ®-cneKTpocKONUH.

JlaGoparopras padora Ne 2 «CTpyKTYpHBIE HCCIIEIOBAHUS C IPUMEHCHHEM METOJOB MOJEKYNSAPHOIT
CIIEKTPOCKOIIHHY.

Jlaboparopuas paGora Ne 3 «KonuuecTBeHHEIH aHAIM3 ¢ HCTIOMB30BAHHEM CIECKTPOCKONHH B Y- 1
BHIMMOH 00siacTH»

JlaGoparopnas paGora Ne 4 «penTudukamnus HeopraHHIeCKHX COSTHHEHHIA Metosiom AAC»

5. OLHEHOYHBIE CPEJACTBA JJifl TEKYIIEIO KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEXYTOYHOM ATTECTALINU 110 UTOTAM OCBOEHMSI U C-
HUIIMHBI 1 YYEBHO-METOJJUYECKOE OBECIEYEHHUE CAMOCTOSI-

TEJIbHOM PABOTBI CTYIEHTOB

5.1. Texymmii KOHTPOJIL YCIIEBAEMOCTH
PeiiTuar-konrpoJn Nel:

1. Knaccudukanus Gpuznyeckux METOIOB HCCIIEIOBAHMS. CneKTpocKoIMYecKHe METO L
Kraccudeckuii 1 KBaHTOBOMEXaHWYECKHH OIXOIEI K OO BICHEHHIO cnexrpoB. Knaccuguka-
L[5l CIEKTPOB B 3aBUCHMOCTH OT yCIIOBHH MOJIyYEHHUS, IPUPOILI OOBEKTa, THIIA €70 SHEPTeTH-
HCCKHX IEPEXO/IOB U Pa3PeIIAOIIEii CIOCOGHOCTH CIIEKTPAIBHOTO TIPHGOpa.

2. Knaccudukauus GpusHyeckux METOIOB HCCIIEI0BAHMA. CriekTpocKonuyecKne MeTo bl
[punimnnansbHas cxeMa 1 KnaccH(pHKALKA CIEKTPATbHBIX IIPHGOPOB. @ypbe — CNeKTPOCKO-
Hsl.

3. Kiaccuduranms Gpusmaecknx MeTonos uecnenopanus. JudpakuyoHHbIe METONBL.

4.  Knaccudukauus Gpusndeckux METOIOB HCCIIEOBAHUS. XapakTepHCTHKA HCTOYHHKOB
n3mydeHust. Jlasepel. XapakTepucTHYecKkoe BpeMs MeTofia

5. Knaccupukauus pusuuecknx Metonos necnenopanns. CleKTpoCKOIHYECKHe METOIBL,
MB-cnekTpockonus. BpairieHie n BpaliaTenbHas SHEPrHsl JBYXaTOMHbIX Mosekyn. Knaccu-
HECKask MOJICJIb «IKECTKOrO poTaropa». Bpaiarenbnas aueprus, yriosas CKOpOCTh BPALLEHHS,
4acTOTa BpalIeHHs, MOMEHT HHEPIHH.

6.  Knaccuduxanus pusnyeckix Meronos uccnenopanns. CleKTPOCKOMHYECKHE METOIbL.
MB-criextpockonus. BpaiueHnue n BpawiarenbHas SHEPrist JBYXaTOMHbIX Monekyn. Keanto-
BOMCXaHHYCCKAsA MOJIENB «KECTKOI0 poTaropay. BpamaTensHblii TepMm, BpalarTensHas ocTo-
AnHast. [IpaBuiio o160pa KBAHTOBBIX YHCEN, paspenIeHHBIE IIEPEXO/IbI B CIIEKTpax MorJomuie-
HHA.

7. Knaccugukauus pu3uueckux METOI0B HccaeaoBaHus. CIeKTPOCKOMHYECKHE METOIb.
MB-cniexrpockonus. Bpamenne u BpaliarensHas SHEPIHs ABYXaTOMHBIX MonekyJ. Ksanro-



BOMCXaHHYECKAA MOJIE/Ib (OKECTKOro poratopa». MHTeHCHBHOCTS JIMHMI BpaILATeIbHOIO
CIIeKTpa.

8. Ouennure MexaToMHOe paccrosuue B Monekyne HCI , eciu 9KCIEPUMEHTAIBHO
Ha#ICHHOE PACCTOSHIE MEXLY IBYMsI THHMSIMHA BPALIATEHHOTO CIIEKTPA IOTTIOMEHHS CO-
crasiser =~ 20,8 cm!.

9. Kuaccuduxanus pusnyecknx MeTonoB uccnenosanus. CleKTPOCKONMYECKHE METOIbL.
MB-criextpockonus. Bpamerie 1 BpaiatensHas SHeprus JBYXaTOMHBIX MolieKyn1. Kpanro-
BOMEXaHUYECKas MOJIENIb KECTKOIo poTaropay. M3oronosaMelueuue.

Touyemy fu1st oriperienenns TeOMETPHYECKHX IAPAMETPOB MOJIEKYT (KPOME JBYXaTOMHEIX) 110
BpAIIATE/ILHBIM CTIEKTPaM HEOOXO0AUMO HCCIIeIoBATh e¢ H30TonoMephl? Kakyio nomomsu-
TENBHYIO HHPOPMALHIO MOYKET JaTh HCCIICAOBAHNE BPALIATENLHBIX CIIEKTPOB H30TOMO3aMe-
IIEHHBIX JBYXaTOMHBIX MOJIEKY/I?

10.  Knaccubukanus pusHueckux MeTo0B Hecaenobanns. CeKTPOCKONHYECKHE METOIBL.
MB-cnekTpockonus. Bpaienue u BpararenbHas SHEPTHs MHOIOATOMHBIX MOJeKyI1. JInneii-
HBIC MOJIEKYJIbI, ChOEPUUECKHH BOYOK, CHMMETPHYHbIH BOTUYOK, ACHMMETPUYHBIH BOIYOK.
[IpaBuna orGopa, BONHOBEIE YHCIIA, Pa3pellcHHBIE MEPEXOIEL.

1. Knaccnduranus Gpusmyeckux MeTos0B uccnenoBanus. CeKTPOCKOIHYECKHE METOIEL
MB-cnexrpockomist. Onpezenenue MOOMBHEIX MOMEHTOB MOJIEKYIEI 0 MB-criekTpam.

12.  Knaccnduxanus GpusHueckiux METOI0B HCCIIEA0BAHMSI. CreKTpocKONMMYeCKHEe METOIBL.
HK-cnekrpockonus. UK-cniexTpel nornomeHns JByxaToMasix Mosiekyl. [Ipasuna otbopa.
KonebarensHbie mepexo/s! 11st rapMOHHYECKOr0 OCLHILIATOPA M PEATbHBIX MOJIEKYIL.

13, Knaccuduxauus Gpusnyeckux MetonoB ueenenosanus. CHeKTpOCKOIHYECKHE METO/IbL.
HK-cnexrpockonus. KonebarensHo-Bpamarensupiit UK-criekTp ABYXaToMHBIX MoneKyn. R-,
Q-, P- BeTBE.

14.  Knaccudukarnus dusmdgecknx MeTonoB uccienoBanus. ClIEKTPOCKOMMIECKUE METOIB.
UK-cnekrpockonus. Konebarensusii MK-criekTp MHOrOATOMHBIX MOJEKYL. DyHIaMeHTaIIb-
HbI€, 0DEPTOHHBIE, COCTABHBIE HITH KOMOHHHPOBAHHBIE 9aCTOTHI M «TOPSUHE MOJIOCKHL

15, Hcnonb3oBanue CEKTPOCKONMYECKHX METOOB IIPH IPOBEICHHH (YHIAMEHTATbHBIX
HCCIICOBAHUI U PELICHUH [IPAKTHYECKUX 3a/1a4.

16.  Knaccupuxauns Gpusnueckux MeTonoB neeneosanus. CHeKTPOCKOINYECKHE METO/IBI.
HK-cniexrpockonus. KoneGarenpupit MK-criektp MHOroatoMusx Monexyit. Hopmassubie u
BBIPOJC/ICHHBIE KOeOaH s, AKTUBHOCTH Konebanuii B IK-criektpax. DiieMeHTh cHMMeTpHH
MOJIEKYIL

17.  Knaccnpuxauus Gpusuyeckux MeToOB HeeneoBanns. CIEKTPOCKOMHYECKHE METOIbI.
HK-crekrpockonust. Konebarenpupiii MK-criektp MHOrOaTOMHBIX Monekyit. THIIBI CHMMeT-
puu koJiedDaHUMH.

18.  Knaccuuxanus GpusHuecKHX METOIOB HccienoBanus. CEKTPOCKOIHYECKHE METO]IEL.
HK-crextpockonus. Konebarensno-ppamarenbras crpykrypa MK-cnexrpos. JInaeiinsie Mo-
JIEKYJIBI © CHMMETPHYHBIE BOJUKH: Napajljie/IbHbIH 1 NepHeHIUKYIAPHBII KoneOaTebHbIe me-
pexozpl. KoHTyphl BpamaTenbHOi CTPYKTYPBI KOJIeGaTeNbHO-BpamaTebHbIX nonoc B MK-
CIIEKTpaXx JITHEHHBIX MOJIEKYJL.

19.  Cnexrpockommyeckue Metozpl. UK-cnexrpockomus. Konebarenbubii MK-criextp
JABYXaTOMHBIX U MHOI0ATOMHbIX MOJIeKy)l. DyHjamenraibible, 00epTOHHBIE, COCTABHBIE Ya-
CTOTEI M «TOPAYHE» MOJOCHL

20.  Cmexrpockonuyeckue metonpl. MK-cnekTpockonus. Bpamarensras crpykrypa UK-
CIEKTPOB JBYXATOMHBIX 1 MHOIO4TOMHBIX MOJIEKYJL. R-, Q-, P- BeTBb.

21. Cnexrpockonnyeckue metomsl. MK-cniexrpockomnus. Konebarensnpii MK-criektp MHO-
IOATOMHBIX MOJIEKYJI. DJIEMEHTHI CHMMETPHH MOJIEKYI. AKTUBHOCTE KoJieGaumii B K-
CIIEKTpax.

22.  Cpoexrpockonnueckue Metobl. UK-cuexrpockonus. KonebarenpHplii HK-cuexrp Muo-
roaTOMHBIX MOTIeKyI. Tumbl cumMmeTpun kotebanuii, Toueurnsie rpymmel. Ux knaccuduxanms.

23.  Cnexrpockonuyeckue MeTonsl. MK-cnexrpockonust. BiukHss, cpenHss i JanbHss
HK-o6nacts. Texnuka sxcnepumenra. Knaccuduxauus cnekrpomMeTpoB. OCHOBHbIE NIPEHMY-
IIECTBA HHTEPPEPEHLHMOHHBIX DYphe-CIeKTPOMETPOB.



24.  CnekTpocKONHMYECKHE METOIbI. HK-cnexrpockonus. Texuuka skcrnepumenta. Tomro-
TOBKa 00pa3LoB. Oco0EHHOCTH HCCIe[OBaH KU ra3oo0pa3sHbIX, JKUIKAX 0 TBEPABIX 00pa3noB.
IIpeumymecTBa u HEIOCTATKH Pa3IHYHBIX CIOCOGOB Ipo6ONOrOTOBKH.

25.  CHeKTpOCKOMMYECKHEe METOIbL. VK-cnexrpockonus. Bo3MOXHOCTH HCIIONIB30BAHMS
UK-cniextpoB mmst upeHTHOHKANMN COeMHEHMI, ['pynmnoseie yacToTs.

26. CHekTpOoCKONHYECKHE METOIEL. VIK-cniexrpockonus. Buyrpennune (axropsr, oxazbia-
TOINC BIMAHUE Ha IPYNIOBbIC YACTOTHI: M3MEHEHHS MAce, FEOMETPHS, KOJIeOaTeIbHOE B3ak-
MOJECHCTRHE.

27. CHeKTpOoCKONHYECKHE METOIbL. UK-cnextpockonus. Buyrpennne (akToprl, oxa3bBa-
FOILHC BIMAHNC Ha IPYNTIOBBIE YACTOTHI: OPSIOK CBA3H, BNEKTPOHHBIE SdekThl, accomma-
LUl

28. CnexTpoCKONMHYECKHE METO/IbL. HK-cnexrpockonus. Baemnne (akTopbl, OKa3kIBaIO-
LIME BITMAHUC Ha FPYIIIOBBIE YACTOTBI: ATPETATHOE COCTOSIHUE, PACTBOPHTEID, KOHLIEHTpaIHs,
TeMIeparypa.

29.  CneKkTpoCKONHYECKHE METOIbI. HK-cnexTpockonust. Bo3sMOXXHOCTH HCMONb30BAHMUS
HK-criekTpocKonuy JUls MICHTH()HKALMY HEH3BECTHBIX BEIIECTB.

30. CnexTpocKonuYecKHe MeTOIbI. HUK-cnexktpockomis. Bo3MOXHOCTH HCTIONB30BAHMS
HK-cnexTpockonmuu [ist cTpyKTypHOro aHanu3a. OcobeHHOCTH UCIIONBb30BaHHS KOPPEIIsIH-
OHHBIX TabHII,

31. CHekTpocKOmHYecKHe METOIbI. HUK-cnextpockonus. CrenyanbHbie 3a1aun 1 METOBI
KOJINYECTBEHHOIO aHAJIH34.

Ipumepsr mecmosoix 3adanuii:
1. MK-cniexTp rexcena-1 wimm rexcana nokaspieaeT IAPOKyY¥0 nonocy npu 3400 u muku npu 1640 u
1080 cm™! (nate oGocHoBanue NPaBHJILHOMY OTBETY ).
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2. UK-crexTp npHHAICKHT COCHICHHIO, ¢popmyna xoroporo C3I1s0, ero cTpyKTypHas ¢op-
MyJa ... (aTh 0G0CHOBAaHNE PHHATOMY PEIIEHHIO).
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3000 2000 1000
WAVENUMBER (cm-1)
3. WK-criekTp NprHAjUIeKUT YHCTO apOMATHYECKOMY KETOHY, €ro CTPYKTYpHas Gpopmya .. ..

(mate obocHOBaHUE).
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4, HK-cniekTp mpuHauiex)uT CoOeauHEHHIO dopmynoit CH202, ero crpykrypHas bopmyna ...

(1atb 060CHOBANNE NPHHATOMY PEIICHHUIO).

TRANSMITTANCE

FORMIC ACID
INFRARED SPECTRUM

1

3000 2000 1000

S. BanenTHpIx koneGanmii ceazu C-H B o6acTH ... oM | NPHUCYTCTBYET B CIEKTPaX I'eKCaHa U Me-
THIIHAKIIOTEKCaHa, HO OTCYTCTBYET B CIIEKTPE UMKIOTEKCaHa (1aTh 0ObACHEHHE).
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HK-cnexrp nukmorekcana
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UK-cnexTp MeTunnukiorekcana

PeliTHHI-KOHTPOJIB No2:

1. Crmekrpockonuyeckne Meromsl. KP-crexTpockonus. Knacchueckas MoJien» KOMOHHa-
LIMOHHOI'0 pacCestHus.

2. Crnextpockonuueckue Metomsl. KP-criextpockonus. KeanToBoMexanHyecKas MOJIEJTb
KOMOMHAIMOHHOTO paccesHus. Bo3aMoxkHOCTE onpesenenus CUMMETPHH MOJIEKYJIbI Ha OCHOBE
nanubix MK- u KP- cnexrpockomnun.

3. CHeKTpPOCKOMHYECKUE METOJIbL. KP-cnextpockonus. Iousipusanus B crekrpax KP.
Honspuszosanusie nuHUM B ciekTpe nornommesus. CTeneHn AETIOJIPH3ALIHH, €€ B3aUMOCBSI3b C
CHMMETPHEH MOJIEKYJIEL.

4. Cnexrpockonuyeckue Metonsl. KP-criexrpockornus. PezonancrHoe KOMOHMHAIIHOHHOE
paccesiHue.

5. Cnekrpockonuyeckue MeTo/bl. Bo3MOKHOCTE poBeneHHs CTPYKTYPHOTO aHaIH3a Ha
ocHoBe faHHBIX K- ciekTpockomnuu u cniexrpockoniu KP.

6.  Cnexrpockonuyeckue MeTo/ibl. MaeHTHQHKALIS cOeMHEHHI Ha OCHOBE Manubix MK-
CIIEKTPOCKOINHH M crnekTpockonuu KP.

7. Cnektpockomuyeckue Metopl. Crexrpockomus KP i HK-crexrpockonus. O6iuee u
paznugus.

8. DIEKTPOHHBIE CIIEKTPLI MOJIEKYJT. DICKTPOHHOE COCTOSHIE MOJIEKYJ. DHEpPrus Moe-
KYyJIBL B 3JAHHOM 3JICKTPOHHOM COCTOAHHH. BonnoBas ¢ynkius. CTenens BEIPOXACHHS co-
crosHus. MynbTuiuieTnocTs coctosinust. Cpennee BpeMs JKH3HH 3JIEKTPOHHOTO COCTOSIHUSL.

9. DIEKIPOHHBIC CIIEKTPBI MOJIEKYIL DNEKTPOHHOE COCTOSHHE MoJieKyI. OpOuTanbHbI n
CIIMHOBBIH MOMEHT KOJIMYECTBA JIBHIKEHHS 3JIEKTPOHOB.

10.  DnekTpoHHBIE CIIEKTPEL MOMEKYIT. DNEKTPOHHOE COCTOSHHE MoJiekyi. Bonnosas
(ynxnus. Monexymsipabie u aToMHbIe OpOHTaTH. BomHOBAs (YHKIIHS 1 OnlepaIuyu CHMMeT-
PHH.

11.  DyeKTpOHHBIE CLIEKTPEI MOJIEKYIL. DnexTpoHHEIe nepexopl. Kiaccuueckoe IpescTaB-
neHue. XpoMo(ophl M ayKCOXPOMEL.

14, DunekTpoHHBIE CIIEKTPBI MOJIEKYIL. DIEKTPOHHBIE nepexoabl. KBaHTOBOMEXaHHUECKOE
TMPENCTABIEHHE. G — G, N — 6, N — 7" JIEKTPOHHBIE ITepexoasl. CMelenHe mosoc mo-
TTOIICHHS B CIIEKTPaX: GaTaXPOMHBIH M THIICOXPOMHBIH C/IBUT, THIIOXPOMHBIH THIEPXPOM-
HblH ddexTsI.

15, DnextponHsle ciekTpbl Monexyi. KoneGarensuas CTPYKTYpa 3JIEKTPOHHBIX CIEKTPOB.
DNeKTpOHHBIE epexotbl. Bubpouuste nepexoss!. [Tepexoms ¢ MIEPEHOCOM 3apsjia.

16.  DneKTpoHHbBIE CIEKTPHI MOJIEKYIL. DJIEKTPOHHEIE Nepexo ibl. BeposTHOCTS IIEPEXO/IOB.

Kosppuuuent Ditnurreiina /s caMoIpoH3BOIBHOTO 1 BBIHYKACHHOI'O UCITYCKAHHUSA U 110-

rnomenus. Kosddument sxerunmmm.

17.  DIeKTpOHHBIE CIIEKTPBI MONIEKYIL. DIeKTPOHHEIE nepexoel. Ilpapuna orGopa.



18. DIeKTpOHHbIE CLIEKTPBI MOJIEKYL. Crnektpb! iyopecueHIun u dochopecuenuuu. Boi-
X0 TIOMUHECLICHIIHH.

19. Bnexrpounse criekTps MOTEKyI. BO3MOKHOCTH HCIONB30BAHMS METO/IOB 2JIEeKTPOH-

HOH CIICKTPOCKOIHH ISl HAECHTH(GHKAIMA COEUMHEHHI 1 OIlpeAeNICHUs HX CTPYKTYphL. Ko-

TIAYCCTBEHHBIA aHamu3 B Y D-CHEeKTPOCKOIHH.

lpumepvr mecmoswix 3adanuii:

1.ITo Mepe yBeiuueHns ynciia CoupsHKEHHbBIX JIBOHHbIX CBs3Eil uoroweHue see Oosiee ciBuraerT-
€S B CTOPOHY NNHHHBIX BOJIH. Coenuuenus A, b, B umeror popmyny CsHg u [P THAPUPOBAHHHI
OHH IPEBpAIIAIOTCS B H-NIEHTaH. B ux Y®-cniextpax umeiorcs cieayrommme MaKCHMyMBL: A — 176
oM, b 211 um, B - 217 uMm.

Beposithas dpopmyna coeunaenus B .. .7

BapuaHTEI 0TBETOB:

1. Tlenramn.

2. 2-merunbyraauen-1,3.

3. [lenren-1. 4.

ITenten-2.

2. ITonoca nepeHoca 3apsiia A1 H30MEpOB 0, M, -JUMETHIAMHHOOCH3ABbIETH 1A HAXOMATCS B
obnactu 327, 262, 262 um. Me3so-popma s H30Mepa ¢ OJIOCOM nepeHoca 3apsaia B 327 HM uMe-
€T BH] ...

3. B cnekTpe MeTHIaMEHA TTOIOCAM TIOTJIOLIEHHS paBHBIM 173 M 1 213 HM COOTBETCTBYIOT Tie-
PEXO/BI ...

4. ... addexT 00ycnoBIMBACT CMEIEHHE MOJOCH N — o TPUITUIIAMHHA DATOXPOMHO (217 HM)
IO CPaBHEHHMIO C METHIAMHHOM.

5. Hanbonee XapakTepHBIM HOTIOMEHHEM 171 GEH30a SIBISETCS T0JI0Ca B 00J1aCTH ... HM ¢ ApKo
BBIDAXKCHHOH KoJiebaTenbHO CTpyKTYpOii.

6. Knaccuduxanus nosioc nmormnomenus s MOJIEKYJI€ alleToHa ...

= =

Loganthm epsilor

N

PeliTunr-xonrposn Ne 3:

1. Pammocnexrpockomuueckue meroast. IMP. Crina Anpa. MarauTHEIA MOMEHT s171pa.
Anepneiit MarHeToH. [HPOMarEUTHOE OTHOLIEHHE U sipepHbIi daxrop. Yenosue SSMP
Ut IByXYPOBHEBOM CHCTEMEL.

2. Pajnocnextpockonuueckne metonsr. SIMP. Xumuueckuit capur curaaion SIMP.

3. PapuocnexTpockomuyeckue Metopl. IMP. CliHH-CIHHOBOE B3auMozeiicTeue. ['omo-

A/ICPHBIC H I'€TCPOSICPHBIE CILUHOBBIE CUCTEMBL. XUMHYECKH YKBUBAJICHTHDIC H HEOKBUBA-

NeHTHBIE sapa. MynsTumuieTHOCTh curaios SIMP.

4. Pammocnekrpockonuueckue Meronst. SIMP. CliMH-CIHHOBOE B3auMoeiHcTeue. Kon-

CTaHTa CIMH-CIIHHOBOTO B3aUMOJICHCTBHS.

5. Pammocnexrpockonmueckue MeToasl. SIMP. Bo3MOKHOCTH Hcnojib3oBanus JIMP B

CTPYKTYPHBIX HCCIIEIOBAHHUSIX.

6. Paguocnexrpockonuyeckue Metoass, SMP. 2D-SIMP.

7. Panuocnexrpockomnueckue metomst. IMP. MHOMeCTBEHHEIH MArHHTHLI pe3oHaHC.



8.  Pammocnexrpockonuyeckue metoast. SIMP. Texnuka HKCIEPHMEHTA U METOJIMKH pa-

60TEI ¢ 00pa3mamu.

9. Pammocnextpockonuueckue Metosl. IMP. Crextpsr SIMP nepsoro nopsaxa. Oco-

Gennoctu paGoTsl co cnexrpamu SIMP nopsiika BEIITe IEPBOTo.

10. PammocmexTpockonuueckue metoasl. AMP. XuMuueckuii caBur curaanon SIMP. dak-

TOPBI, OKa3bIBAIOIIHE BIHSHUE HA €r0 BEIMYHUHY.,

1. Papuocnextpockomiueckue Metonst. DIIP. IMapamerpet criexktpoB JI1P. dakrop Jlan-

ne. Koncranra CTB.

12, Hcnons3oBanne METONOB PaAHOCHEKTPOCKONMH MATHUTHOTO PE30HAHCA B (byHnameH-

TAITBHBIX H IIPUKJIAHBIX HUCCIIEOBAHUSX.

13.  CoexTpockonus saepHOTo KBaipyIOIbHOTO pe3oHanca. TeopeTHIeCKHe OCHOBBI METO-
na. KBazipynoneHele YPOBHH SHEPIHH H IIEPEXO/IBL.

14.  Cnextpockomnus s1epHOro KBaApyIoiasHOro pesonanca. Crexrpst SIKP.

15, Cnexrpockonust s/1epHOTO KBaApyIIOIBHOrO pe3oHanca. YacToTa, HHTEHCHBHOCTS, IIIH-
PHHA M MYJIbTUIUIETHOCTh CHrHana B cniekTpax SIKP.

16.  CriekTpocKomus SAEPHOro KBaAPYIONLHOTO pe3oHanca. MeToueckie 0co6eHHOCTH
MIPOBEICHUS YKCIIEPHMEHTA.

17.  Ucnonssosanue cnexrpockonui SIKP npu pemieHn# cTpyKTYpHBIX 3a/au.

18. Mecchbayposckas criekTpockonsi. OcHOBBI TeOpHH MeToja. BsaumoneiicTrue SLIED € Y-
KBaHTOM. SliepHbiid y-pesonanc. Dddexr Meccbayaspa. VeaoBus, HeOGX0qUMBIE IS
Habmozaenus s¢dexra Meccbayapa.

19. Mecchbayposekast cnekrpockonust. Pajnoakrusablii pacuas ¢ oGpasosanuem Mecchay-
POBCKHUX aTOMOB. [1apamMeTpsl CriekTpoB. DHEprus sIepHOro nepexona. Biusuue okpy-
JKEHHsI Ha DHEPruIo A1epHOro nepexona. MzomepHsiii caswr.

20. MeccbaypoBckas CIeKTPOCKOI s, DHEPreTUIeCKAe YPOBHH 1 IIEPeX O] IIPH HAJTUYU U
Ha si/ipe rpajuenTa dleKTpuueckoro most. KsanpynonsHoe paciuennieHue snepreTude-
CKHX ypoBHeii. TOHKas MyJIbTUILIETHAsA CTPYKTYpa CUIHAIOB B criekTpax SI[P.

21. MeccbaypoBckast cieKTpOCKOIHs. 3¢eMaHOBCKOE PACHIETIICHHE SIEPHBIX CIIHHOBBIX CO-
CTOAHMH IPH ICHCTBHH BHEIHET0 MATHUTHOTO 10J1s. CBEPXTOHKAS CTPYKTYpa MArHUT-
HBIX B3aHMOJEHCTBU.

22. Tlpumenenne merona AP B XuMun. DMIUpHUECKAE KOPPESAIHH H CTPYKTYPHBIE HCCTIe-
JIOBaHMUSL.

IIpumepur mecmoswix 3a0anuii:

1.

2.

(s

5.

Tpu m30MepHBIX (OPMBI AUMETHIITHKIONPONAHA JAI0T COOTBETCTBEHHO 1BA, TPH U YEeThIpE
curnana B crextp AMP. [IpoctpascTBeHHbIE HOPMYIIBI M30MEPOB, JAAIOIMX STH CUTHANBI . ..

B SIMP-cnexrpe aByx uzomepoB ¢opmyinsr C2HsCly curnanos ... (HamdmmTe CTPYKTypHBIE
(opmyib1 1 0603HAYBTE KaX/IYIO TPYIILY YKBUBANEHTHBIX IPOTOHOB, YKAKUTE HUCIO CHIHA-
JIOB JIJIsl KQX/10T0 H30Mepa).

B SIMP cnexrpe nuKiIorekcada CHrHajosB ...

B SIMP-cniextpe aTHi0eH30/1a M N-KCHIONA YHCIIO CHTHATOB ... (HAIMIIHTE CTPYKTYPHEIE
(hopmyner 1 0603HATBTE KAXKIYIO I'PYIIIY SKBUBATEHTHEIX IPOTOHOB).

SAMP-cnexTp coeuHenusl, paciiuppoBKa CUTHANOB . ..
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5.2. HpﬂMe?KyTO'-IHEIH ATTECTALHA 110 UTOraM OCBOCHMUS JHCLIHIIMHBI
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9.

KourposbHbie Bonpock! juis IpoBeienus: MpoMeKyTOUHO aTrrecTaluu (IK3ameHa):

CriekTpockonuyeckue MeToasl. MB-criexTpockomnus. Teoperuueckune ocHoBBI MeToa. Bparme-

HHE W BpallaTe/IbHasA SHEPIUs IBYyXaTOMHBIX MOJIeKyIl. Knaccuueckas Mmonens «Kectkoro po-
TaTopay.

Crexrpockonuyeckne Meroast. MB-criekTpockonus. Teopernyeckue ocHOBBI MeToaa. KBan-
TOBOMCXaHHIeCKas Mozenkb. Bpamarensuplii Tepm, Bpamareshas nocrossHas, IpaBUma OT-
Gopa KBaHTOBBIX YHCEII, pa3pelleHHbIC IEPEXOIbI B CIEKTpPax MOIJIOIeH!s. IHTeHCHBHOCTD
JIMHHH BpALIATENBHOTO CIIEKTPa.

Cnextpockonudeckie MeTosl. MB-cekTpocKomnus. Teopetnueckue ocHoBEI MeTo 8. M30TO-
No3aMeLeHHE.

Crextpockonuyeckie MeTosl. MB-crekTpockomns. Teopetuyeckue ocHoBbI MeTona. Bpama-
TEJBHASL SHEPTUS MHOTOATOMHBIX MOJIEKyI1. JIHEeHHbIe MONeKyI1bl, cdepuyUecKuii BOMYOK,
CHUMMETPHYHBIH BOIYOK, ACHMMETPUYHBIH BOTYOK.

CIeKTpOCKOIMMYECKHE METO IbI. UK-cnexrpockonus. TeopeTHueckue 0CHOBBI meroga. MK-
CICKTDBLI IIOTIOMEHHA IBYXaTOMHEIX MOJIeKyI. Konebarensupiit UK- ciextp. [Tpasmna o160-
pa. KonebareibHble epexoibl Ayt FapMOHHYECKOro OCLMJUIATOPA K PEANTBHBIX MOJIEKYIL.
Crexrpockonuueckue Meronst. UK-crexrpockomnus. Teoperuueckue ocuosel MeTosia. Kone6a-
TeIbHO-BpamareibHas cTpykTypa MK-criektpos. P-, R-, Q- Bersu. KonTyps! BpamarensHoii
CTPYKTYPBI KOJie0aTe/IbHO-BpallaTebHbIX 110JI0C,

Crexrpockoruueckue Metonsl. UK-cnekTpockomnus. Teopernueckue ocHoBEI MeToma. MHOTO-
aTOMHBIC MOJIEKYJIbI. HOpMaibHbIe H BEIPOXKIEHHBIE KoNeOanus. AKTHBHOCTD KOJIeGanHil B
HK-cnextpax.

Cnexrpockonuueckue Metozsl. MK-crekTpockomnus. Teopernueckue ocHOBB MeToa. PyHa-
MEHTAJIbHBIE YaCTOThI, 0DEPTOHBI, «TOPSYHE OJIOCHDY. B3anMOCBsI3h KoIe6aTeLHO-
BpallaTenbHOH CTPYKTYpbl MK-creKTpoB M CHMMETPHH MHOTOATOMHBIX MOJIEKYII.

Hcnosnpsosanue MB-criekTpockonuu py npoBeaeHuu (byHIamMeHTanbHbIX HcCe0BaHMIL 1
PEIICHHH NPAKTHICCKUX 3a/1a4. ONpeeeHne reOMETPHYECKOIO CTPOEHHS MOJIEKYIL.

10. Menonbzosanue MB-CIIeKTPOCKOIHY Y TPOBEAECHUHN (GyHIaMeHTaIbHBIX HCCIIeNOBAHUIM 1

PEIICHUH NMPpAaKTHYECKHUX 3a4a4. OnpeﬂeneHHe JHIIOJIBHBIX MOMEHTOR MOJICKYJI.

11. Ucnonszosanue MK-cekTpocKonuu mpu npoBejeHum (GyHramMeHTaNBHBIX HCCIENOBAHMIT 1

PEIEHUH NMPaKTHYECKHX 3a1a4. Bo3aMoxxHOCTH HCIIONIBE30BaHUA HK-CHCKTpOCKOHI’IH I HOCH-
TH(i)HKaHHH HCH3BCCTHBIX BCIICCTB H CTPYKTYPHOTO aHaIM3a.

12. Crextpockonuyeckue Merozpl. MK-cnexrpockonus. I'pynnossie yactorsl. BHyTpennue pax-

TOPBI, OKa3bIBAIOIIUE HA HUX BJIMAHHE.

13. Cnextpockonuyeckue Metonsl. UK-criekrpockomnus. I'pynnossie yactotsl. Buemnue daxto-

PbI, OKa3bpIBAXOIIHEC HA HUX BJIHSHHE.



14. Cnextpockonuueckue MeTopl. KP-cnexrpockonus. Teopernueckue 0CHOBBI MeToga. Knaccu-
decKas MoJieNk KOMOMHAIMOHHOTO paccesHus. B3auMocsssp HHAYIHPOBAHHOTO JUIIOJIHHOIO
MOMCHTA H MOJIIPHU3YEMOCTH MOJIEKybI. PhuteeBckoe paccesmue.

15. Criexrpockonuyeckue MeTobl. KP-cnexTpockonus. TeopeTHueckue 0CHOBEI Merona. Keawuro-
BOMEXannyeckas Moaens KP. AktusHOCTh KOe6Ganuii B KP-cniexrpe. Konebarensuas u xoje-
OarenpHO-BpalaTenbHAsS crpykTypa KP-ciexrpos. S-, Q-, O- BeTsy.

16. CekTpocKonuueckne MeTOIbI. KP-cniextpockonust. Teopernueckie 0CHOBEI Meroga. Iloss-
puzanus B cnekrpax KP. Crenens jenonspusauns u ee B3auMOCBS3h ¢ CHMMETPHEN MOJIEKY-
JIBL.

17. CieKTpoCKONHYECKHE METOIBL. KP-cnexrpockonns. TeopeTnueckne 0cHOREI Mertoja. PKP,

18. BosmoxHoCTH Henonp3oBanus Metoaor KP- CTIEKTPOCKOINHMH /sl UACHTH()HUKAIHY COeTHHE-
HUH U ONPeJIENIeHUs] HX CTPYKTYPBL.

19. Vicnonw3oBanue KP-criekrpockonun NpH NIPOBEICHUH (PYHIAMEHTATBHBIX HCCIIE[OBAHHN H
PCIICHUH NMPaKTHYECKUX 3a/1a4. Bo3mMokHOCTH Henonp3oBanus KP- u HK-cnexrpockonuu s
MICHTH(HMKALME HeH3BECTHBIX BELIECTB U CTPYKTYPHOI'O aHAIH34.

20. CeKTpOCKOIMHYECKHE METOIBL. CrexTpockomus B BuauMoii u Y ®-06macrsx. Teopernueckue
OCHOBBI METO/Ia. DIIEKTPOHHOE COCTOSIHHE MOJICKY1. DHEPTHs MOJIEKYIIbL. BoHosas Gynkws.
Crernenp BHIPOXKIEHUS COCTOSIHUS H €10 MYJIBTHIUIETHOCT. CpejiHee BpeMs JKH3HH DIeKTPOH-
HOTO COCTOAHMS. OpOHTANbHDIH U CIIMHOBEIN MOMEHT KONMYECTBA BHOKEHUS 3JIEKTPOHOB.
MonexynsipHeie 1 aTOMHBIE OPGHTANH.

21. CrieKTpOCKOMMYeCKHe METOIbL. Crexrpockorust B BunuMoii 1 Y ®-061acTsx. Teoperuueckue
OCHOBBI MeTo/1a. Bo30yskuennble cocrosinus u CUCKTPbI JIIOMUHEeCUEHUMH. POoTOIHOMUHEC-
HeHIws 1 pochopectenius. Brxo MOMHHECICHITHHY,

22. CneKTpOCKOTHYECKHE METOBL. Crexrpockonus B Bunumoit u Y ®-0671acTsx. Teopernueckue
OCHOBBI METOZA. DJIEKTPOHHEIE Nepexosl. Kiaccuueckoe npejcrasieHne. XpoMohopsl 1
ayKCOXPOMBL.

23. CrIeKTpOCKOHMYIECKHE METO,TbI. CrexTpockomnus B BuAuMOit 0 Y ®-06nacTsx. Teopernueckue
OCHOBBI MeToz1a. KBAHTOBOMEXaHHYECKOE TIpE/ICTARIICHHE. N-V, N-Q, N-R nepexosr. Cme-
IIEHHUE MOJIOC B CIIEKTpaX.

24. CIIeKTpOCKONUYECKHEe METO/IbL. Crnexrpockomus B BuauMOit 0 V®-061acTsx. Teoperuueckue
OCHOBBI MeTO/la. KBaHTOBOMEXaHHYECKOE TIPEICTABIICHMUE. Bubponnste nepexonpt. INepexonpt
C IIEpeHoCoM 3apsija. Beposraocts nepexona.

25. CIeKTpOCKONMYECKHEe METOIbL. Crexrpockonust B BUIuMoi u Y ®-061acTsx. Teopernueckue
ocHoBbI MeToza. Koaddunuenr Ditnimnreiina mis CaMOMPOU3BOJILHOI'O H BBIHYXIEHHOIO HC-
TycKanus i nornomenust. Kospunuent sxcrunuun. Ipapuna oTOopa repexoioB.

26. Hcnonb30BaHHe CHCKTPOCKOIHY B BHIAMMOIL H Y O- 061actu HPH IIPOBCUCHHH (PYHIaMCHTAIb-
HBIX HCCJICIOBAHHH M PEIICHHH MPAKTHYECKUX 3a/1au.

27. OxapakTepH3yiiTe BO3MOKHOCTH HCIIONb30BAHHS METOJOB MOJIEKY/IIPHOM CIEKTPOCKONHH IIPH
NPOBE/ICHUM (DYH/ITAMEHTANBHBIX HCCIIEI0BAHHI.

28. JlaliTe CpaBHUTENBHYIO OLCHKY U 0XapaKTepU3yHTe BO3MOKHOCTH HCIIOIL30BAHMS PACCMOT-
PEHHBIX METONOB MONICKYJSPHOU CIIEKTPOCKONHMH IIPH IIPOBEIEHHHN TIPUKIATHBIX HACHTU(H-
KallMOHHBIX HCCIIEIOBAHUIA.

29. Jlaiite cpaBHUTENBHYIO OLICHKY M OXapaKTepH3YHTe BO3MOKHOCTH HCIIOIb30BAHMS paccMoT-
PEHHBIX METO/I0B MOIICKYJISPHOH CIEKTPOCKOTIMH IIPH TIPOBEEHHH IPHKIIATHEIX CTPYKTYp-
HBIX HCCIIEN0OBAHHI,

30. Paguocnextpockonuyeckue Metomsr. SIMP. Teoperuyeckue ocHoBB MeToa. Crimy snpa. Mar-
HHTHBIH MOMEHT siipa. SInepHblii MardeTon. [MpOMarHuTHOE OTHOLICHYE | SIIEPHBLH (akTop.
Yenosue SIMP st 1ByxypoBHEBO# CHCTeMBL. XHMUUeCKHUii CIBHT CIBUI cUTHAJIOB SIMP.

31. Pagnocniextpockonuueckue MeTopl. SIMP. Teopernyeckue ocHOBBI MeToqa. CIMH-CITHHOBOE
B3aMMOICHCTBHE. ["OMOSIEPHBIE M I'€TEPOSIEPHBIE CIIHHOBbIE CHCTEMbI. XUMUYCCKH 9KBHBa-
JICHTHBIC U HEIKBHBAICHTHBIC sipa. MyJIbTUIUIETHOCTE CHTHAIOB SIMP.

32. Ocnosneie MeTomuky SIMP-crieKTpoCcKONHY: TUHAMHYECKHL SIMP, 2D SIMP, MHOXECTREHHBIIt
MarHMTHBIN pe30HaHC,



33.

34.

35,

36

a7

38.

39,
40.

41.

42,

43.

44,

Hcnonbsosanue SIMP-criekTpockonuy mpy NpoBeieHAu

(yHIaMeHTaTbHBIX HCCIENOBAHMH M PEINEHHH IPAKTHYECKHAX 3a/1aY.
Pannocnexrpockonuyeckue metosst. DIIP. TeopeTHueckne 0CHOBBI MeTO 1. [TapameTpsr
criexTpoB JIIP. @axrop Jlanae. Koncranra CTB.

Hcnonssopanue DIIP-crieKTpocKonnu Ipy NpoBeCHIH

(yHIaMEHTaNBLHBIX HCCICIOBAHMH U PEIICHHH IPAKTHYECKUX 3a71aY.
Pannocnexrpockonmueckue metompt. IIP. Pacmieruienne cIMHOBbIX SHEPIreTHYECKHX YPOBHEH
ajieKTpoHa. Ilapamerpsl u crpykrypa crekrpos. Tonkas u CBCPXTOHKAsI CTPYKTypa CIEKTPOB.
Panuocnekrpockonuyeckie MeTonsl. MeTons! pusmyeckoil NOJISIPH3AIMH SIEPHBIX H JJIEK-
TPOHHBIX CIIMHOB. XHUMUYECKas [ONAPH3aIHS SAEP U SJIEKTPOHOB.

CriekTpockonus sAEpHOro KBaAPyNOILHOTO Pe30HAHCA. Teopernueckue ocHoBEI MeTOIA.
KBagpynosnbnbie ypoBHH 3HEpruu u Hepexo;ib. Crnexrpsr SIKP.
Hcnone3osanue crekrpockonuu SKP npu pemenuy cTpyKTypHEIX 3a1a4.

Mecchayposckas ciekrpockomnus. OcHOBBI TeopuH MeTo/a. BaaumoneiicTie AJep ¢ y-
KBAHTOM. SlepHbiii y-pesonanc. Dddext MeccOayspa. VeaoBus, HeoOGXOMUMbIE IS HaOJoIe-
Hust apdexra Meccbayapa.

MeccbaypoBckas cieKTpocKorus. PasuoakTHBHEIL pacma ¢ o0pazoBaHHEM MeccOaypoBCKUX
aToMOB. [lapamMeTpbl ClIeKTPOB. DHEPrUs SUEPHOTO Nepexoia. Biusuue okpykeHns Ha JHEp-
THIO AZIEPHOTO nepexona. M3oMepHslii casur.

MeccbaypoBekas criekTpockomus. DHepreTHYecKHe YPOBHH H [IEPEX0Ib] IpH HAJTHYHMHK Ha Spe
IPajHeHTa EKTPHIECKOTo 1o, KBaApynonbHOE pacilerIeHne JHEPTETHYECKHX YPOBHEIA.,
Tonkas my/bTHIUIETHAs CIPYKTYPaA CHTHANIOB B ciiekTpax SI'P.
MeccbaypoBckast criekTpocKonus. 3eeMaHOBCKOE PACIIEIICHHE SIIEPHBIX CIIMHOBBIX COCTOS-
HUi [IPH NCHCTBUY BHEUIHETO MATHUTHOTO 110J1sl. CBEPXTOHKAS CTPYKTYPa MATHHTHBIX B3aH-
MOJEHCTBHH.

[Ipumenenne Metona SATP B xuMuy. IMIupudecKkue KOPPEIALUY H CTPYKTYpHbBIE UCCIICAOBA-
HHSL.

§5.3. CamocrosiTesbHast patora o0y4alomerocs

Boxnpocs! /151 npoBeaennsi KOHTPOJISE CAMOCTOATEIbHOM paGoTbi:

[Ipumenenne MB- ciekTpockonuu npu nposeeHuy GpyHIaMeHTATEHBIX HCCIEIOBAHMI 1 pe-
IIIEHXH TIPUKJIAIHEIX 33134,

IIpumenenne VK- ClIEKTPOCKONHH MPH NPOBEACHAN (YHAAMEHTAIBHBIX HCC/IEI0BAHMIT 1 pe-
LIEHHH NPHKJIAAHBIX 3a0a4.

IIpumenenne KP- criekTpockonuu npu npoBelieHHH GpyHIaMeHTAILHBIX HCCIIeIOBAHMN pe-
IIEHHUH TPUKIAJHBIX 3a71a4.

IIpiveHeHne CIeKTPOCKONUHU B BUIMMOM 06J1aCTH [IpH IPOBENCHHH (BYHIAMEHTAILHBIX HC-
CJICHOBAHMI M PEIIEHUH NIPHKIAIHEIX 3a1a4.

ITpumenenue crekTpockonuu Y ®-CrIeKTPOCKONNH IPH POBEIeHHH (YHIAMEHTANbHBIX HC-
CJICIOBAHMH M PEIIEHUH IPUKIIAIHBIX 3a/1a4.

Hpumenenuc meronos SIMP 1ipu 1poseieHnn QyH1aMCHTAIBHBIX HCCICIOBAHMI 1 peLICHHN
NPHKJIAIHBIX 3a]1adY.

[Ipumenenne DIIP npu nposenenny GpyHIaMeHTATBHEIX HCCISIOBAHMIN 1 PELIeHHH MPUKIIa-
HBIX 3a/1a4.

Ipumenenne AKP npu nposeneHun (yH1aMeHTaTbHEIX HCCIIEI0BAHM 1 PEIICHUH MPUKIa/-
HBIX 3a/1a4.

[pumenenue AP npu npoBexenny GpyHaaMEeHTaTbHBIX HCCIEIOBAHKI H PELICHHH [TPUKIIaT-
HBIX 3a/1a4.

KouTponbHbie BOIPOCH M. 5.3. BKIIOYEHBI B EPEUEHb BOIPOCOB JUTS HPOBEICHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH M NMPOMEXKYTOUHOM aTTeCTalMu 110 UTOIaM OCBOSHHS JUCIIMILTHHBL



IlpaMepHEIe TeMBbI KyPCOBBIX paboT:

1. Ilpumenenue Merona X B hyHIaMEHTAIBHBIX HCCIEIOBAHKSIX.
2. Ilpumenenue Metona X B NPHKIAIHBIX HCCIIEJOBAHMUSIX.

@OHJ OLEHOYHLIX MATEPHATIOB JUI NPOBCACHHS ATTECTALMH YPOBHS Cc(OPMHUPOBAHHOCTH
KOMIIETEHLMH 00Y4arOLMXCs 10 JIMCIMIIIMHEE OQOPMISETCs OT/IEIBHEIM JOKYMEHTOM.

6. YYEBHO-METOJAUYECKOE U HH®OPMALIMOHHOE
OBECIIEYEHUWE JUCHHAIJIUHBI

6.1. KnurooGecreueHHOCTh

HaumeHoBaHue nuteparypel: aBTop,
Ha3BaHMe, BHJ U3/1aHUS, H3IATEIbCTBO

Ton uzmanus

KHHUI'OOBECIIEYHEHHOCTh

Hamaune B snexrponnom karanore S5C

OcHoBHas 1uTepaTypa

Ceprees H.A., Pa6ymkun JI.C. OcHOBBI 2017 https://www.studentlibrary.ru/ru/book/IS
KBAHTOBOH TEOPUH SOEPHOrO MATHHTHO- BN9785987047545 html

ro pesonadca. M: JIOI'OC.

Kpumradosuy B.1., Kpumradosuy 2015 http://www.studentlibrary.ru/book/ISBN9
J.B. ®HU3uKO-XUMHYECKHE METOJ(BI HC- 785394004124 . html
cienosauus. M.: JJAIIIKOB u K.

Amenun B.I'. Cnexktpockonuyeckue Me- 2008 75 neu. 5k3. B 6ubimorexe Bal'yY

TO/bI aHamM3a: NPaKTHKYM. Bragumup:
Bnl'y.

HononsuTeNnbHAs TUTEpaTypa

Slpemmes H.I'., }O. H. Mexgenes 10.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxapes M.W., Bypuxuna A.B., Kavkun BN9785990613461.html

H.H. ®u3ugeckue MeTOaBI HCCAEN0BA-

HHS M MX NIPAaKTHYECKOE IIPUMEHEHHE B

XHMHYECKOM aHanu3e: yuyebHoe moco-

6ue. M: [IPOMETEI.

Hpyros 10.C., Poqun A.A. 2020 https://znanium.com/catalog/document?id
MOHHTOPHHT OpPraHUYecKHX 3arpszHe- =358488

HH#H IpUpoAHOH cpenbl. 500 MeToauK:

IPAKTHYECKOE PYKOBOJICTBO. M: BH-

HOM.

Hpyros 10.C., Ponun A.A. Dxonoruyec- 2020 http://znanium.com/catalog.php?bookinfo
KUH a”anu3 npu paznueax Hedru u HIL. =544910

M: BUHOM. JTaGoparopus 3HaHHi,

Jlyxos B.B., llep6akos 1U.H. ®uznye- 2016 https://znanium.com/catalog/document?id

CKHE METO/IBI HCCIICIOBAHUS B XUMHM:
YyebHoe nocobue. Pocto-Ha-Jlony:
FOsxnb1it Qetepanbupiii yHHBEPCHTET.

=327152




6.2. llepuonuueckue m3ganus

Kypuansr:

«Ycnexu XHMHR»

«XHUMHS U XHMHYECKAd TEXHOJIOI U
«buomMenuIHHCKAs XUMuI»

6.3. UuTepHeT-pecypenl.

[am—y

http://www.scirus.com/

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

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

re -

http://www.sciencedirect.com

http://chemteq.ru/lib/book

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

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

hitp://www.elsevier.com/

© ® N e W

http://www.uspkhim.ru/

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

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JACHUATLIAHBI

st peanusanum JaHHON AMCIMIVIMHBI HMEIOTCS CIIEIHAIBHBIE TIOMELIEHHS JUTSI TIPOBE/ICHHS
3aHATHH JIGKUXOHHOTO THIIA, 3aHSTHI 1a60paTopHOro THIA, TPYNNOBBIX M HHAUBUIYAIBHBIX KOH-
CyJIbTallHif, TEKYIUEro KOHTPOIS B IPOMEXKYTOUHOM aTTECTAIIHH, A TAKIKE NOMEMIEHH TSl CAMOCTOSI-
TenbHO paboTel. JlabopaTopHsle paGoThl MPOBOSTCS B nabopatopuu kadenps xumuu Bal'V.,



Pabouas nporpamMma JMCUHMILIMHBL COCTABIICHA B COOTBETCTBIM C Tpebosanusivu OI'OC BO 1o

HarnpapjieHHIO noAroTosky 04.03.01 Xumus.

Pabouyro mporpammy cocrwnn/‘?;——"‘ II.X.H. ipodeccop Kadeapbl XUMHH
Cmupnosa H.H. =

Peuenzent
K.X.H. BeJI .H.C. 1abopaTopuu Xumudeckoro anamusa GI'BY «DenepalbHbI TIEHTD
OXPaHBbl 3I6POBKS KHBOTHBIX» BoOBINAKOB A.C,

IIporpamma paceMoTpeHa u 0106peHa Ha 3ace1aHuy Kadeapsl XUuMUH
Ipotoxon Ne 70 or_ 24. 06  202/rona
3aBeayomuii kaheapoii efpets /Kyxtun B.A./

Pabo4as nporpamma pacemotpesfd u ooGpeHa Ha 3aceaHuH Y4€OHO-METOIMYECKON KOMUCCHH HAIPAB-
neaus  04.03.01 Xumus.

IIpotoxon Ne 70 or  25.04 204/ rona

[Ipencenarens komuccun e /KyxTtun B.A./

/ (PHO, nosuiucs)




JIMCT IIEPEYTBEPXKJIEHU ST
PABOYEN ITPOTPAMMUBI JAUCIUIIJINHBI

Pabouas nporpamma ono6pena na y4eOHBI TO]

[Tpotoxon 3acenanus kapeapsr No 0T roga

3asenyrommuii kadeapoit

Pabouyas nporpamma ono6pena na y4eOHBIii ros

IIporokon 3acenanus kapenpnr Ne oT roma

3asenyrommit kadenpoit

Pabouas mporpamma og06pena Ha y4eOHBIH To1

[IpoToxon 3acenanus kadeapsr No oT roja

3aBenyrommuii kadeapoii




JIUCT PETMCTPALIUU UBMEHEHUIA

B pabouylo [IporpaMMy JUCLHILIHHEL

OU3NMYECKHE METO/IbI UCCIIENOBAHM S
00pa3oBaTeNbHOI POrpaMMEI HanpapieHus moarotosku 04.03.01 Xumus

Homep Buecens! n3MeHeHus B yacTH/pasaenst | McnonHu- OcHoBaHue
W3MEHEeHHS paboueii nporpamMme! Teb (HOMep W JaTa MpoToKoJa
PHO 3aceanus kadeaper)
1
2
3aB. Kaenpoii / /

[Toonuce DHO




