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1. HEJH OCBOEHMA JUCHHUIIJIMHBI

ear ocBoeHHsl THCHMIUIHHBI: VI3ydeHHEe TEOPETHYECKMX OCHOB (PU3MHUECKHMX METOIOB HCCIIe-
JIOBaHHS.

3agaun: O3HAKOMJICHHE CTYJEHTOB C NPUHUMIHAIGHBIMA OCHOBAMH ¥ IIPAKTHYCCKAMHE
BO3MOXXHOCTSAMH (DM3MYECKMX METONOB HCCIENOBaHUS, C HX aNlapaTypHBIM OCHAIICHHEM |
YCJIOBUSIMH  NIPOBEJICHHS OKCIEPHMEHTa; (OPMHDOBAHHE HABHIKOB CPABHUTENHHOM OIECHKH
BO3MOJKHOCTEH pa3HbIX METOMOB aHajlu3a, MX JOCTOMHCTB M HEINOCTATKOB IS OOOCHOBAHHOI'O
BLIOOPA ONTHMAIEHOTO METO/A HCCIEIOBAHUS TOTO MIIM HHOTO 0OBEKTA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
Jucnummna «@U3M9IECKHe METONIBI HCCIIE0BaHU» OTHOCHTCs K 9actu OITOII, hopmupye-
MOH y4acTHUKaMH 00pa30BaTe/IbHbIX OTHOLICHHH.
3. INTAHUPYEMBIE PE3VJIBTATHI OBYUEHMUSA IO JTUCHUILJIUHE
IInanupyemsie pe3ybTaTsl OOyUeHHS 1O AUCHUILTHHE «DHU3MYECKHE METOIBI HCCIENOBAHUS), COOT-

HECEHHBIE C TUIaHUPyeMBIMH pe3ynbratamMu ocBoeHus OITOIT (koMIeTeHnUsIMA M MHIMKATOPaMH J10-
CTH)KCHHS KOMIISTEHIIHH )

DopMupyeMbIe [Inarupyemble pe3ynbTaThl O0yYeHus 110 JUCHMIUIMHE, B | HauMeHOBaHHUE olle-
KOMITETEHITHH COOTBETCTBHH C HHIMKATOPOM JOCTUXKEHHS KOMIIETEH- HOYHOI'O CpeJICTBa
(xox, conepxanune 0501
KOMIIETEHIIHH ) Wunmkarop goctuxenust | Pe3ynbrarsl 06ydeHHs MO
KOMIIETEHIIHH JTHCLUILUTAHE
[1K-4 [IK-4.1 3maer craHmapTel | 3Haer:  TeopeTHdecKue KP
CIIOCOOEH  TPOBO- | METOAWKA M HMHCTPYKIIHH, | OCHOBBI (DM3HYECKHX Me- | BOIpOCHL, TeCTOBEIE
JUTh XUMHWYECKUHA | ONpENIEIAIONMHUE  MOPSIOK | TOMOB MCCIIENOBAHUS; BOIPOCH
aHalli3 pacTBOPOB, | paspaboTku u odopmicHus | Baameer: Meromonorueit
MaTepuaioB W 00- | OTYETHOH  JOKYMEHTAIMH | IPOBEJCHHS 3KCHEPTHBIX
pa3loB HW3NENUH B | IO pe3yibTaTaM HCCIeNO0- | HCCIeOBaHMM;
COOTBETCTBHHU C | BaHMH U pa3paboToK; YMeer: aHaTH3UPOBATH
TpeboBanusmu Tex- | [IK-4.2. Vmeer BBIOHpaTh | BO3MOXHOCTH Pa3IMYHbIX
HOJIOTHYECKOM /10~ | METO/IbI, HHCTPYMEHTHI H | METOIOB, HCXO/S U3 CIie-
KyMEHTaIluH o0opyoBaHHE I NPOBE- | UA(GUKHA MOCTABIEHHON
JeHHsT XHMHYECKOrOo aHa- | HCCIeNoBaTeIbCKOM 3a/a-
nm3a; 9H
[1K-4.3. Brnaneet coBpemeH-
HBEIMH METOJaMH IIpOBejIe
HHUS  JKCHOEPUMEHTOB W
HaOmoneHuit B obOmacTH
npo¢ecCHOHATBHOK aest-
TEJIbHOCTH
[1K-6 [IK-6.1 3unaer ocHOBH GH- | 3HaeT: BO3MOKHOCTH (H- KP
CrOCOOeH MPOM3BO- | 3UKO-XHMHYECKHX METOJOB | 3HYECKHMX METOJIOB Heciie- | BOmpOoCkl, TeCTOBbIE
IHUTH 1abOPAaTOPHBIE | ACCNEN0BaHAA  OOBEKTOB | IOBaHMS TPU PELICHHH BOTIPOCHI

UCCIICIOBAHHS,
aHaJIM3Bl 0TOOpaH-
HBIX IIpo6 u obpas-
OB JJIs OLIEHKH

OKpy XKaromieil cpesr;
IIK-6.2. Ymeer mnpousso-
ouTe nabopaTopHble HC-

ClI€JOBaHKdA, 3aMEphbl, aHa-

Pa3sIHYHBIX IPUKIAIHBIX
3ajau4;

Bnaneer: HaBBIKamMu 110-
Jy4eHHS  HEOOXOIUMBIX




9KOJIOTHYECKOTO nu3bl  OTOOpaHHBIX IIPH- | JaHHBIX B paMKaX MOHH-
COCTOSIHHSL 00BEK- | pOAHBIX 00pa3lOB; pacCyh- | TOPHHTOBBIX  HCCIIEOBa-
TOB TEIBaTh IIPEJENBHO IOIY- | HHIA;
CTHMBbIE KOHLEHTpAlUH | YMeeT: MpPUMEHSTh pe-
(TIOK) BpemHBIX BELICCTB | 3yJIbTaThl MOHMTOPHHIO-
TEXHOTEHHOTO XapakTepa; | BIX WHCCICAOBAaHUM ISt
paboTaTh Ha aHaIUTHYE- | OLEHKH 3KOJOTHYECKOrO
ckoM JaboparopHoM 000- | cOCTOsHUS OGHEKTOB
PYIOBaHUU;
[1K-6.3 Bmameer Meronami
IPOBEIEHUS 3KOJIOTHYECKO-
IO MOHHUTOPHHTA
4. OBBEM U CTPYKTYPA JUCLUAILINHBI
OO0mas TpyA0eMKOCTE JUCIHIIIMHBI COCTABIIET 6 3a4eTHBIX equHHMIL, 216 4acos.
TemaTu4eckuii nian
¢opma oOyuenns — ounan
KonrakrtHas pabota 0by-
JarwIMXxcs ¢ nejarory4ye-
CKMM paboTHHKOM
o (psacay) DopMbl
E’- g ‘g TEKYIIETO KOHTPONA
Ne | HaumeHnopanue TeM W/HIH pa3genoB/TeM g § E E § I YCIIeBaeMOCTH, )
o JAMCUMTLTMHEL Z = 8|9 g8 O pops o
&} 5 E o | B Ez TOYHOI
a| 2| 2| 8 8 & aTTecTanuu
= = § 2 S = (no cemecmpam)
e | BB
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5
1. | Beenenue. 5 1 - 3
2. | MuKpOBOJIHOBAS CHIEKTPOCKOTIHS. 5 23] 8 3
3. | UadpakpacHas ceKTpOCKOMHS. 5 | 46|12 | 20 | 18 10 - PeliTunr-
KOHTpOJb No 1
4. Crnektpockonus komOunamuonso- | 5 | 7-8 | 8 -
T'O pPacCestHuUsL.
5. | Comektpockomuss B BHIAMOW Hu | 5 9- | 8 | 8 18 8 4 PefiTunr-
yIbTpadHOIETOBOM 001aCTIX. 10 KOHTpOIb No 2
6. | Metoabl paiHOCIEKTPOCKOTTHH 5 |11-|16| 8 2 3
MArHuTHOI'O pe3oHaHca. 14
7. | Coektpockonus saepHoro kBaa-| 5 | 15-| 8 3
PYIOJIBHOIO pe30HaHCA. 16
8. CnexTpockonus saepHoro ramma- | S | 17-| 8 3 Peiitunr-
pe30HaHCca. 18 KOHTPOJb Ne 3
Hanugue B puciummrae KIT/KP +
Hrtoro mo mHCIHIIIMHEE, Yac. 216 72 | 36 | 36 27 Ox3ameH, 45




Couep)lcalme JIEKUHOHHbIX 3aHATHH 0 AUCHHILIHHE

Paznea 1. Beenenue.

Tema 1: Obmasn xapakTepucTKa QH3HYECKUX METOIOB HCCIIEIOBAHHAS.

ConepxaHue TEMBI:

CnexTpockonuyeckue, MH(PaKIHOHHEIE, TeKTPHYECKHE i MATHUTHEIE MeTosl. 3nydenue u npo-
HCXO0XJIeHHE CIIeKTPOB. Dypbe-CrieKTpocKonus. BeHy)IeHHOe u3iTyuenue. Jlaszepsl.

Tema 2: CumMmeTpust MOTIEKYTI M OCHOBBI TEOPHMH IPYIIL.

Conepxanue TeMBI:

ONeMEHTHI | ONepaluy CUMMETPHH. ToYeyHsIe Ipymsl cuMMeTprn. OGIIHe TON0KeH S TEOpUU
rpymiL.

Pasnen 2. MUKpPOBOJIHOBAS CIIEKTPOCKOIHS.

Tema 1: Bpamenue u Bpamare/bHast SHEPIHS JBYXaTOMHBIX MOJEKYIL.

Copepxanue TeMBbl:

Knaccrgeckas mozens. KBaHTOBO-MeXaHHYECKas MOJIENb KECTKOIO POTATOPA. MB-cnexTp xécTKOro
poTaTopa. 3aceN€HHOCTb ypOBHEH H HHTCHCHBHOCTH NUHMHA. OIpeenenne MeXbIIEpHOTO paccTosi-
Hus. M3otonmueckuit addexr.

Tema 2: Bpamerue MHOrOaTOMHBIX MOJIEKYL.

Conepxanue TeMBI:

OGLee BbIpaxkeHUE BpaIIATENbHOM SHEPIUA. DHEPIETHYECKHE TEPMBI H CIIEKTPHI BOJYKOB PasHOro
THIA.

Tema 3: IlpumeHeHUe BpalmaTebHOM CIIEKTPOCKOMUH.

Copepxanue TeMBbI:

Onpenenenne reomerpuyeckoro crpoerns Monekyn. Dddext Illtapka u ero NPUMEHEHHE AT OIpe-
AENCHHs THNONBHBIX MONIEKY . TeXHUKA U METOJUKY 3KCIIEPHMEHTA.

Pasgea 3. MadpakpacHas CrieKTpoCKOMHS.

Tema 1: Teoperngeckue 0cHOBEI MeTo/1a. IK-CIIEKTPEI [IOTTIOMEHHS ABYXaTOMHBIX MOJIEKYIL.
Copepxkanne TeMBI:

Ilpasuiia or6opa. KosnebareibHbie mepexo/is! /Ui rapMOHMYECKONO OCLMILIATOPA M PEABHBIX MOJIE-
kyn1. Konebarensro-Bpamarensasiii UK-criekTp ABYyXaTOMHBIX MoJIeKyJl. R-, Q-, P- BeTBb.

Tema 2: Konebanus MEHOroaTOMHBIX MOJIEKYIL.

ConepxaHue TeMbr:

Konebarenbaprii MK-crieKTp MHOr0aTOMHBIX MOIEKYIL. Konebarenbro-BpamarensHas crpykrypa UK-
CIeKTpoB. JInHelHbIE MOIEKY IbI M CHMMETPUYHbIE BOTYKH: TTAPALIeBHBI H NePIEH UKy IS PHBINA
KonebarenbHbIe Iepexosl. KOHTYphI BpalatesHOM CTPYKTYpBL KoJie0aTenbHO-BpaliaTe IbHbIX IT0-
joc B MIK-cuexrpax. @ynjamenTanbHble, 006pTOHHbIE, COCTABHBIE YACTOTH 1 «ropsiaHe» 10JIOCHL.
Tema 3: Texnuka skcriepumenta. [[puMeHeHNs MeTOIA.

ConepxaHue TeMBI:

Ioxroroska 06pasnoB. OcOGEHHOCTH UCCIEN0BAHES Ta3000Pa3HbIX, KHIKUX I TBEPBIX 00pasios.
IIpenmyIiecTBa ¥ HEOCTATKH PA3IMYHEIX CIIOCOGOB MPOGOMOArOTOBKA. BO3MOKHOCTH HCIIOIE30Ba-
a1 MIK-criekTpoB it uaeHTHdUKaHN coeuneruit. [ pyImoBsie 9acToTsL. BryTpennue daktops! u
BHELIHME (aKTOPBI, OKa3BIBAIOIINE BIMSHHUE HA TPYIIOBBIE YaCTOTEL OCOGEHHOCTH HCIOIb30BAHMS
KOPPEIALHOHHBIX Ta0IHIL.

Paznen 4. CnexTpockonus KOMOHHALMOHHOTO PaCCesHHSL.

Tema 1: TeopeTraeckue OCHOBBI METOZA M TEXHHKA SKCIIEPHMEHTA.

Conepxanue TEMBI:

Knaccrdeckasi 1 KBAHTOBOMEXaHHYECKas MOJe/b KOMOMHAMOHHOTO PacCesHHL. ITonstpuzanus B
ciexktpax KP. Pesonancusie cnextpsl KP. TexHuKa sKcIlepuMeHTa.

Paznen 5. CnexTpockonust B BUAMMOM H y/IsTpahHOIETOBOM 061acTsX.

Tema 1: DieKTpOHHBIE COCTOSHMS U 3IEKTPOHHbIE CHEKTPEI MONEKYIL.

Conepxanue TEMBI:



OHeprisi MOJIEKyYIbl B 33/IaHHOM JJIEKTPOHHOM COCTOSIHHH. BonHosas ynkuus. Crenesb BBIPOJKIE-
HHA COCTOSHUS. MyIBTHIIIETHOCT cocTostHus. CpeliHee BpeMs HU3HH SIEKTPOHHOTO COCTOSHHSL.
OpOuTanbHbLi ¥ CIHHOBBIA MOMEHT KOJIHYECTBA JBHIKEHHUS BIIEKTPOHOB.

MoznekynsipHbIe U aTOMHBIE OpOUTANH. DIeKTPOHHEIE Hepexosl. Knaccuueckoe IpeCTaBlICHHE.
Xpomodopsl 1 aykcoxpomsl. KBaHTOBOMEXaHHYECKOE IIPEICTABICHHE: G — G, n — c,n—m
SJIEKTPOHHBIE mepexokl. CMelmenue noJ10¢ NOTIIONICHHS B CIIEKTpax: 6aTaXpOMHBILH 1 THIICOXPOM-
HBIH CJIBHT, 'MIIOXPOMHBIH M runepxpomusii s3pdexrsl. Konebarenmsuas CTPYKTYpa 3JI€KTPOHHBIX
CIIEKTPOB. DJIEKTPOHHBIE nepexo/ibl. BuOpoHHbie nepexosl. [lepexoisi ¢ nepeHocom 3apsjia. Bepo-
SATHOCTD Nepexoa0B. Kosdpduument Ditmmreiina /s caMOIPOM3BOIEHOTO ¥ BEIHYKAEHHOTO HcIyc-
KaHus u nornomenus. Koadduuuent skcturImM.

Tema 2: Bo36y:x1eHHBIE COCTOSIHES ¥ CIIEKTPHI IIOMHHECIICHIIHH.

ConepixaHue TeMsl:

Cuextps! payopecienmm u GpochopecneHmn. BoIxo TOMUHECICHIHH.

Tema 3: Texnuka u npumenerns Y ®-CreKTPOCKOITHH.

CopepxaHue TeMBbI:

Metopuku nposeseHns sxkcnepumenTa. [[puMeHeHns MeToA.

Pa3snen 6. MeTonp! pansoCIeKTPOCKOIMH MATHUTHOTO PE30HAHCA.

Tema 1: Cnexrpockonus SIMP.

Conepxanue TEMBI:

Cnun sinpa. MarHUTHBIA MOMEHT si1pa. SAepHBIH MarHeToH. ['upoMarauTHOE OTHOIICHUE U SEPHBbII
daxrop. Yenosue SIMP st 1BYXypOBHEBO#H cHCTEMBL. XUMWYECKHH CABUT CHTHATOB SIMP. CriH-
CIMHOBOE B3aUMO/ICHCTBHE. | OMOSIEPHBIC U IeTepPOsIEPHbIE CIIMHOBBIE CHCTEMBI. XUMHYCCKH 3KBH-
BAJICHTHBIC H HEIKBUBATICHTHEIE A1pa. MynsTumieTHoCTs curaanos IMP. KoncranTa cnius-
CIIMHOBOTO B3aUMOJeicTBUs. Penakcanuonnsle sBnenus. BpeMeHa ClIMH-CIIMHOBOM ¥ CITHH-
PEMETOYHON pellaKCauy.

Tema 2: Cnexrpockonus DI1P.

Coneprkanue TEMBI:

Teopermnyeckue ocHoBbI 1 ycnosust DITP. ITapameTpst u cTpykTypa criekrpoB DI1P. @akrop Jlanze.
Koncranta CTB. Tonkas 4 CBepXTOHKas CTPYKTypa CIIEKTPOB.

Tema 3: MHOXeCTBEHHBIH MarHHTHBIN Pe30HaHC U MOIIpHU3allis CIIHHOB.

Coneprxanue TEMBI:

HBoinoit SIMP. Metons! Gpusnueckol H XUMHIECKOM NOJISIPU3ALIAH SJIEP U 3JIEKTPOHOB.

Tema 4: TexHuKa sKCIEpUMEHTA, METOTUKH paboThI ¢ 00pa3uaMu, IPHMEHEHHUSI METO/IOB.
Conepxanue TeMsI:

Metoauxu nposeneHus SKcnepuMenTa. IIpuMeHeH:s METOI0B.

Pazpen 7. CnekTpockonus sAepHOrO KBaApyNOIbHOIO PE30HAHCA.

Tema 1: Teopetuyeckue ocHoBsl Metona. Crnektpsr SIKP.

Conepixanue TeMsI:

KBazpynonbHbie sapa. DeKTpOCTaTHIECKOE B3aNMOIEHCTBHE KBAAPYIIOILHOTO AJIpa C dJeKTpuIe-
CKuM 1on1eM. KsaapynonbHble ypoBHU 3HEpruy ¥ nepexoasl. MHrepnperanus rpamenTa HEOHOPO/I-
HOTO 3MEKTpH4eCKOro nojs Ha sape. Crextpsl SIKP u ux npunoxerus. Texuuka skcrepuMenTa u Me-
TOJAMYECKHE OCOOCHHOCTH.

Tema 2: Texnuka sxcrepumenTa, METOAUKYM paboThl ¢ 06pasuamu, [IPUMEHEHHS METOJIa.
Copepxanne TeMBbI:

Meronuku nposenenus sxcnepumenTa. [IpuMeHeHHs MeTo A,

Pasnen 8. CriekTpockomus siIepHOro raMMa-pe3oHaHca.

Tema 1: Teoperuyeckue ocHOBBI MeTosa. Criextps SITP.

Conepxxanue TeMbl:

Ycnosns, HeoOxoaumsle U HabmoeHus 3bdexra Mecchayspa. Cuekrpsl AP, ux ocobensOCTH U
11apameTpbL: BIIMSHHC OKPYKCHUS, H30MEPHBIH C/BHT, KBA/(PYIOJIbHOE PACIICILICHUE, CBEPX TOHKAS
CTPYKTypa MarHUTHBIX B3aUMOIEHCTBHIA.

Tema 2: Texnuxa skcriepuMeHTa, METOAUKH PaboOTHI ¢ 06pa3namy, MIPUMEHEHHS] METO/IA.
ConepxaHue TeMBI:

ITpnvenenne metona AP B xumuu. Texuuka sxcnepumenTta. MeTouku [IPOBEICHHUS IKCIIEPHMEHTA.



Conepxanne NpakTHYeCKMX 3aHATHH 110 JHCLHHUILIHHE

Pasnen 3. MndpaxpacHas cnekTpoCcKonusi.

Tema 3: Texnuka sxcniepumenTa. [IpuMeHeHHS MeTOA.

[Ipaxtryeckue 3ansTHa Ne 1-10 «neHTU(UKANNS OPraHUYeCKHUX COSaUHEHHI. UK-cnexTpel 0CHOB-
HBIX KJIACCOB OPraHM4YE€CKHX COCIUHEHHUI).

Pasgen 5. CexTpockomnus B BAAUMOM U YI5TpadHONETOBOMN 061acTaX.

Tema 3: Texnuka u npumeHesus Y O-CreKTPOCKONHUH.

IpaxTraeckue 3auarus Ne 11-14 «nenTudukanus opraHiuecKux coeHHEHHH, DIEKTPOHHEIE CIIEK-
TPbI OCHOBHBIX KJIaCCOB OPraHUYECKHX COEIUHEHUN.

Pasznen 6. MeTosie! paioCIeKTPOCKOIMY MArHUTHOTO Pe30HAHCA.

Tema 4: Texauka skcriepuMenTa, METONUKH PabOTHI ¢ 06pa3aMy, IPHMEHEHHS METOJIOB.
IIpaxrageckue 3anaTus Ne 15-18 «VnenTruKanys OpraHmIecKux CoeIMHEHHIA. Cnextper AMPy.

Conep:xanne ;1a00paTopHbIX 3aHATHI N0 JUCLUIIAHE

Paspen 3. MudpaxpacHas crieKTpocKonus

Tema 3: Texnuka sxcriepumenTa. [IpuMeHeHNS MeTOA.

Jlaboparopras pabota Ne 1 «MneHTudukanus opraHuuecKuX COSIHHEHHH ¢ MCIOMb30BAHHEM METO-
JIOB MOJIEKYJIAPHON CHEKTPOCKOITHI).

Paspen 5. CieKTpocKonus B BAIUMON U YIETPadHONETOBON 061acTsX.

Tema 3: Texnuka Y D-CHeKTPOCKONHH.

JlaGoparopras pa6ora Ne 2 «CTpyKTypHBIE HCCTENOBAHHS C IPUMEHEHHEM METOJIOB MOJIEKYIIPHOMI
CIIEKTPOCKOIIHHY.

JlabopatopHas pa6ota Ne 3 «KonuuecTBeHHBIH aHATH3 C HCIIOIB30BAHHEM CHEKTPOCKONHUH B YD- u
BHIUMOM obnactu»

JlabopatopHas pabota Ne 4 «MneHTHOHKANHSA HEOPraHMYECKHX COSTHHEHNUH MeToaoM AAC)H

5. OLHEHOYHBIE CPEACTBA JJisl TEKYIIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, TIPOMEXYTOYHOM ATTECTAIIMH 110 HTOI'AM OCBOEHUS UC-
IUIIJIMHBI 1 YYEBHO-METOJJUYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJbHOM PABOTHI CTYIEHTOB

5.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
PeliTunr-konurpoJib Nel:

1. Krnaccupuxauus Gusndgeckix METON0B HCcien0Banus. CIeKTPOCKONHIECKHE METOIEL.
Krnaccngeckuii n KBAHTOBOMEXaHWYECKHIl IOAXOIBI K OGBSICHEHHIO CIIEKTPOB. Knaccupuxa-
IUst CIIEKTPOB B 3aBUCHMOCTH OT YCJIOBHHA IOJy9EHHS, IPHPOJIBI 00BEKTa, THIIA €0 SHEPreTH-
YECKHX TMEPEXOI0B H pasperaome# criocoGHOCTH CIIeKTPanbHOro npubopa.

2. Knaccupuranms Gpusuuecknx METONOB HccnenoBanust. CIIEKTPOCKOMUYECKHE METOIEL
IIpunnunuansras cxema U KiacCH(QHKaLWs CIEKTPATIbHBIX IPHGOPOB. Dypbe — cneKTpocKo-
Iusl.

3. Knaccudukanus GusHdyecKuX METOIOB HccienoBanus. JudpaKiHOHHBIE METOEL

4. Kraccuduxanus ¢pusuIecknx METOIOB HCCIE0BAHMS. XapaKTePHCTHKA HCTOYHHKOB
usnydenus. Jlazepsl. Xapakrepuctudeckoe BpeMs METOA

5. Knaccudukanus pusmyeckux METOI0B HccneoBanus. CHeKTPOCKOIHYECKHE METOIbL.
MB-cnexrpockomnus. Bpamenue u BpamarenbHas SHEPrHs ABYXaTOMHBIX MOeKy. Knaccu-



HECKas MOJCIIb «OKECTKOI'0 poTaTopay. Bpaiaresibuas 3Heprus, yriosas CKOPOCTh BpPAICHHS,
9acToTa BpallCHHs, MOMEHT HHEPIIUH.

6. Kraccupuxanus Qu3nueckux METOOB HCCIEIOBAHMS. CHeKTpoCKOIHYeCKHE METOIbI.
MB-criektpockonus. Bpammenne u BpamarensHas SHEPrys IBYXaTOMHBIX Monekyn. KsanTo-
BOMEXaHHYECKasd MOJIENb «KECTKOT0 poTaropay. BpamarensHsiil TepM, BpamareabsHast ocTo-
sHHast. [IpaBuio 0T60pa KBaHTOBBIX YHCEIL, pa3pelleHHbIEe IEPEX0bI B CIEKTPaX MOTIIOMe-
HUSL.

7. Knaccuduxauus pusnyeckux MeToaoB uccieoBanus. CHeKTPOCKONMYECKUE METOIbL.
MB-cniextpockonns. Bpamenve u BpamaresHas SHEprus JBYXaTOMHBIX MoeKys. Ksanto-
BOMEXaHWYECKAs MOJIENb «XKECTKOTO poTaropa». IHTeHCUBHOCTE TMHMI BpamaTeTbHOro
CIEKTpa.

8.  Ouenute Mex)aTOMHOE paccrosiHue B Mosiekyne HCl , ecom 3KCIIEpHMEHTAIEHO
HAHJICHHO® PAaCCTOSIHKE MEXTY ABYMs IMHHSIMH BPallaTeNbHOTO CIIEKTPa IOTMOLIEHHS CO-
crasiser = 20,8 cm™.

9.  Knaccudukanus Qu3HYecKUX METOMOB HCCIENOBAHMS. CrekTpOCKOMUYECKHE METOIBI.
MB-cniektpockonus. Bpailienne 1 BpalatensHas SHEprus IBYXaTOMHBIX Mouekyn. Keanro-
BOMEXaHHYECKas MOJIENIb «XKECTKOT0 poraropa». 3oTono3amemenue.

Ilogemy muist onpenenienus reoMeTPHYECKAX NAPAMETPOB MOJIEKYI (KPOME JIByXaTOMHBIX ) 110
BpAIIATEIbHBIM CIEKTPaM HEOOXOAMMO HCCiIe10BaTh ee u3oTonomepsl? Kakyro gomonnu-
TeIbHYIO HH(YOPMAIIHIO MOXKET JIaTh HCCIIE0BAHHE BPAIIATEIBHBIX CIIEKTPOB H30TOIO3aMe-
UIEHHBIX IByXaTOMHBIX MOJIEKYJI?

10.  Kraccudukanus Gpusnueckux METOIOB HCCIIEIOBAHMSL. Crnekrpockonuyeckue METOIBI.
MB-cnektpockonus. Bpamenne 1 BpamareIbHas SHEPTHES MHOTOATOMHbIX Monekyn. Jluneii-
HbIE MOJICKY I, CEPHIECKHH BOTIOK, CHMMETPHUHBIH BONYOK, ACHMMETPHYHEIH BOJTUOK.
IIpaBuna 0160pa, BOJIHOBbIE YHCIIA, Pa3pEIICHHBIE TEPEXOIbL.

11.  Knaccuduxanus Gpusnyecknx METOIOB HCCIIENOBAHHS. CrekTpockonuyecKue MeTOIBL
MB-criextpockomus. Onpenenenye JUIONBHEIX MOMEHTOB MOJIEKYITB TI0 MB-cnexTpam.

12.  Knaccudukanus GH3NIECKUX METOJIOB HCCIIEI0OBAHHS. CriexTpocKonuyYecKue METOIbL.
HK-cnexkrpockonus. MIK-crekTpbl noriomes s 1ByXaTtoMHbIx MmoJiekyiL. Ilpasuna orGopa.
KosebarebHble mepexois! I rapMOHHYECKOTO OCIMILIATOPA B PEATBHBIX MOJIEKY L.

13.  Knaccuduxamus Gpuznyeckux METOIOB HCCIIEIOBAHMS. CrHeKTpocKOHYeCKHe METOIBL
HK-cnexrpockonus. KonebarensHo-BpamarebHbIii HK-cnekTp 1ByXaTOMHBIX MOJIEKyYI. R-,
Q-, P- BeTBe.

14.  Knaccuduxanns Gpusnueckux METONOB HCCIEI0BAHNS. CHeKTpoCKONHYeCcKHe METO/BL.
HK-cnexrpockonus. KonebarenpHbrii HK-cnexTp MHOr0aTOMHBIX MoJieKyJl. OyHnaMeHTalb-
HbI€, 00CPTOHHbIE, COCTABHBIE M/l KOMOMHMPOBAHHbIC YACTOTHI U «rops4Yue» I0JIOCHL.

15. Hcnonp3oBaHue CHEKTPOCKOMMYECKHX METOIOB [P NPOBEICHUHU (QYHIaMEHTATBHBIX
UCCJICIOBAHMM ¥ PEIIEHHH IIPAKTHYECKHX 3a1a4.

16. Knaccuduxanus Gpusrdeckax METONOB HCCIEA0BAHHS. CrieKTpocKOnHYECK e METOMBL.
HK-cnextpockonus. Konebarenbubiit UK-CIieKTp MHOTOaTOMHEIX Monexyn. Hopmansusie u
BBIDOXK/ICHHEIE KOleOaHus. AKTHBHOCTE Konebanuii 8 K-ciexTpax. DiemeHTs! CHMMETPHH
MOJIEKYI.

17.  Knaccupukanus GU3HIECKHX METONOB HCCIIEI0OBAHMSL. CreKkTpocKonHYecKue METOIbL.
HK-cnexrpockonus. Konebarensabiii MK-cnekTp MHOrOaTOMHBIX MOJIEKYJ. THITBI CHMMET-
puu KonebaHwmii.

18. Kraccudpukanus Gpusmueckux METOOB HCCIIe0BAHNS. CnexTpoCKONMYECK e METOEL.
UK-cnexktpockonus. KonebarensHo-BpamarenbHas crpykrypa MK-cnexrpos. Jluneiinsie Mo-
JICKYJIbl B CHMMETPHYHBIC BOIYKH: ApALIEIBHbIA U IEPIeHAUKYISPHBIH KoJebaTebHEIe me-
pexozsl. KoHTyphI BpamaTensHOM CTPYKTYpEI KOIe6aTeIbHO-BpalaTe IbHbX monoc B VK-
CHEKTpax JTHHEHHBIX MOJIEKYIL.

19.  Cnextpockonuueckue meronst. UK-cnexrpockomnus. KosneGare sHbrii HK-cnextp
ABYXaTOMHBIX ¥ MHOTOaTOMHBIX MOJIeKyJl. DyHIaMeHTaIbHbIE, 0GEPTOHHBIE, COCTABHEIE Ya-
CTOTHI ¥ «TOPSYHEY TTOJIOCKL.



20. Cnextpockonuyeckue Metopl. MK-crekTpockomnus. BpamarensHas crpykrypa VK-
CIICKTPOB ByXaTOMHBIX H MHOTOATOMHBIX MOJIEKyN. R-, Q-, P- BeTBb.

21. Cnexrpockonuyeckue Metoasl. UK-cniextpockonus. KonebarempHbrii UK-cniextp MHO-
FOATOMHBIX MOJIEKYJI. DJIEMEHTHI CHMMETPHHU MOJIEKYI. AKTHBHOCTE Koebanuii 8 UK-
CIIEKTpax.

22.  Cnextpockonuyeckue Metonst. UK-cnexrpockomnus. Konebarenpusrit HK-cniextp MHO-
FOATOMHBIX MOJIEKyJL. Tunsl cummerpun koneGanuii. Toyeunste rpynmsr. Ux Knaccuduxanus.

23.  Cnektpockonuueckue Metosl. UK-cnexrpockomnus. Bamkass, CPEHSS U NAIbHSs
HK-o6nacts. Texuuka sxcniepumenta. Knaccubukars CeKTpoMeTpoB. OCHOBHBIE peUMYy-
ImecTBa HHTEpHEPEHITMOHHBIX Dypbe-CIeKTPOMETPOB.

24. Cnextpockonuyeckue Metomsl. UK-criekrpockomus. Texauka akcnepumenta. [loaro-
TOBKa 00pa3snoB. OcoGEHHOCTH HCCIEA0BAHNS Ta3006Pa3HBIX, KAIKHX 1 TBEPJBIX 00pa3sioB.
IIpenmymmecTsa ¥ HEIOCTATKH PAa3IMYHBIX CIIOCOGOB MPOGOIIOATOTOBKH.

25.  Cnextpockonmyeckue Metosl. UK-crekTpockomnus. Bo3sMoXHOCTH HCIOIE30BAHHS
HK-criekTpoB s uaeHTHOUKALME COeMHEH . [ pyIIoBEIe 4aCTOTL.

26. Cnexrpockonmmyeckue Metosl. MK-crniekTpocKkomus. Buyrpennue dakropsl, oxasssa-
FOIIKE BIUSHAE HA IPYNIIOBBIC 9aCTOTHI: H3MEHEHHS MacC, TEOMETPHS, KoebaTeIbHoe B3aH-
MozeicTBHE.

27.  Cnektpockonuyeckne MeTonsl. UK-cnekTpockomus. BryTtpennne dakTopsl, OkassBa-
IOIE BITHSHUE HA IPYTIIOBBIC YaCTOTHL: OPSIOK CBS3H, JEKTPOHHbIE b dEKTHI, accomnua-
IHsl.

28. Cnektpockonudeckue MetTozsl. UK-criektpockonus. Buemmue (akTophl, OKa3kIBAIO-
IMHE BIMSAHIE Ha FPYNIIOBBIE YaCTOTEI: arpEraTHOE COCTOSHAE, PACTBOPHUTE T, KOHICHTPALIHS,
TeMIeparypa.

29.  Cnektpockomudeckue MeToisl. MK-crieKTpockomnust. Bo3MOKHOCTH HCIIOIE30BAHMS
UK-crieKTpOCKONHH IS HACHTH(MHKAIIMH HeH3BECTHBIX BEINECTB.

30.  Cnextpockomuyeckue MeTo/sl. UK-cnekTpockomus. Bo3MoXKHOCTH HCIOJB30BAHMS
MK-CrieKTpoCKONHH UL CTPYKTYPHOTO aHamu3a. OCOOEHHOCTH HCIOIIb30BAHMS KOppensuy-
OHHBIX TadJuL.

31.  Coektpockonmyeckue Metonst. UK-crnexrpockomnus. Crienmanbase 3a/la4¥l ¥ METOIbI
KOJIMYECTBEHHOTO aHAJIH34.

IIpumepsr mecmosvix 3a0anuii:

1. UK-criekTp rekcena-1 miim rekcasa oKasblBaeT IMHPOKYIO nonocy npu 3400 1 nuku npu
1640 u 1080 cm™! (zatp 0GocHOBaHHE MPaBHILHOMY OTBETY).
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2. UIK-CiieKTp NpHHAIUIEKHAT COeHHEHNIO, hopmyna kotoporo C3HeO, ero CTPYKTYpHas
(opmyna ... (maTb 060CHOBaHNHE NIPUHATOMY PEIICHHUIO).
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3000 2000 1000
WAVENUMBER (cm-1)

3. VIK-cnekTp npHHAIIEKHT 9MCTO APOMATHIECKOMY KETOHY, €ro CTPYKTYpHas GpopMya
.... (natp obocHOBaHKE).
1 -
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3000. 2000 1000

WAVENUMBER (cm-1)

4. WK-cnextp npuHame)uT coemuennio gopmynoit CH,0s. ero CTPYKTypHas dhopmyna
... (1aTh 060CHOBaHYE IPHHATOMY PELIEHHIO).

FORMIC ACID
INFRARED SPECTRUM
08 W f }‘
g | .’
2 | ¥ |
E |
= { |
8 ..l |
3 _ y
- |
| |
3000 2000 1000

5. BanenTHbIx KoneGauuit cea3u C-H B oGnact ... cm ' mpucyrereyer B CIIEKTpax rekcaHa u
METH/IIHKIIOTEKCAHA, HO OTCYTCTBYET B CIIEKTPE LIUKIOreKCcaHa (1aTh 00bICHEH E).
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HK-cniexTp umMKiIorekcana
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HK-criekTp MeTHILUKIOreKcana

PeliTHHr-KOHTpOIB Ne2:

1. Cpexrpockonuyeckue metonst. KP-cniextpockonus. Kiaccnueckas Mozens kombuHa-
LIHOHHOI'O PacCesTHUs.

2. Cmexrtpockomudeckue meTomsl. KP-criextpockomus. KBaHTOBOMEXaHWYECKas MOJIeNTb
KOMOHHALMOHHOTO paccesHus. BosmoxkHocTs onpenenenns CHMMETPHH MOJIEKYJIbI HA OCHOBE
nauserx K- n KP- ciekrpockomnuy.

3.  CHexTpoCKONMYecKHe MEeTOJIBI. KP-cnexrpockomnms. [Tonspuszamus B cnexrpax KP.

" IlonspusoBanHkle THHKUE B ceKTpe mornomenus. CTeneHs IETONIIPU3alMH, €€ B3aUMOCBS3b C
CUMMETPHEN MOJIEKYJIBI.

4.  CrexTpOCKONHYECKHE METOIHL. KP-cnektpockomnust. PezonancHoe KOMOHHAIIHOHHOE
paccesiHue.

5. Cmextpockonuyeckue MeTomsl. Bo3amMoxkHOCTE IPOBEJICHUS CTPYKTYPHOTIO aHa/IM3a Ha
ocHoBe naHHbIX VK- ciexrpockommu u cniexrpockoruu KP.

6.  CHeKTpOCKONHYEeCKHE METOIHL. Wnentudukaunus coenunenuii Ha ocHOBe nanHbx K-
CIEKTPOCKOIMUH H criekTpockonuu KP.

7. Cnexrtpockonudeckue Metosl. Crexrpockomus KP u HK-cniektpockonust. O6mee u
pazTuyusi.

8. DNeKTPOHHBIE CHEKTPBI MOJIEKYIL. DIEKTPOHHOE COCTOSHHE MOJIEKYJI. DHEeprus MoJie-
KyJIBI B 33[JaHHOM S/ICKTPOHHOM COCTOSIHUK. BonHoBas ¢pynkuus. CTeneHs BRIPOKICHHUS CO-
CTOsTHESA. MynbTUIIeTHOCTS cocTosiHusL. CpeHee BpeMs KH3HHI AJIEKTPOHHOTO COCTOSIHHSI.

9. DNeKTpOHHBIE CIEKTPHI MOJIEKYIL. DIEKTPOHHOE COCTOSHHE MoJiekyJ. OpOuTanbHbI U
CIMHOBBIH MOMEHT KOJIMYECTBa JBHIKCHHUS 3IEKTPOHOB.

10.  DnexTpoHHEIE CIEKTPBI MOTIEKYIT. DEKTPOHHOE COCTOSTHHE Monexyn. Bonnosas
(ynxums. MosekynsapHsie W aTOMHBIE op6uTam. Bonsopas (GyHKIHS ¥ onlepanyu cuMMeT-
pHH.



11.  DnexTpoHHBIE CHEKTPhI MOJIEKY.I. JIEKTPOHHBIE Mepexobl. Knaccuueckoe [peacTaB-
nenure. XpoMo(dOops! H ayKCOXPOMEL.

14, DneKTpOHHBIE CIIEKTPHI MOJIEKYI1. DIIEKTPOHHBIE epexonsl. KBaHTOBOMeXanHuecKoe
MpPEe/ICTaBIICHAE. 6 — G, N — G, N — 7 EKTPOHHBIE Mepexonl. CMEIEH e IOJI0C 10-
TJIOIIEHHUS B CIEKTPaX: 6aTaXpOMHBIN M THIICOXPOMHBII CIIBHT, THIIOXPOMHBIH H THIIEPXPOM-
HbIH 3 exTsL

15. OmnextponHBIe cieKTphl MoJeKy1. Kone6arensuas cTpykTypa 3NIEKTPOHHBIX CIIEKTPOB.
DJIeKTpOHHbIE Nepexoibl. Bubpouusie mepexozst. [lepexoisi ¢ nepesocom 3apsijia.

16.  DnexkTpoHHBIE CNIEKTPHI MOJIEKYJI. DIIEKTPOHHBIE NEPEXOBL. BepositHOCTE IEpexo10B.

Kosdduupent Diinmreitna 114 caMONPOM3BOILHOTO H BEIHYKICHHOTO HCITyCKaHHs U I10-

rinomenus. Koadduuuent sxctunmy.

17.  DnexTpoHHBIE CHEKTPHI MOJIEKYII. DIEKTPOHHBIE TIEPEXOIbL. IIpasuna or6opa.

18.  DnexTpoHHBIE CIEKTPBI MOTEKyI1. CTIEKTPE! (hIyopecHeHIHH 1 docdopecuennun. Ber-
XOJI JIIOMHAHECHECHITHH.

19.  DnextpoHHbIe CIIEKTPhI MONEKYJI. BO3MOKHOCTH HCIONB30BAHMS METONOB 3JEKTPOH-

HOH CTIEKTPOCKONMH ISl HACHTHOHUKAINH COSIMHEHHH 1 ONpeIeNIeHus uX CTPYKTYpsL. Ko-
TMYECTBCHHBIA aHAIU3 B Y O-CIIEKTPOCKOIIHH.

IIpumepsr mecmoewix 3a0anuii:
1.ITo mMepe yBenuueHns quCa CONPSHKEHHBIX BOMHBIX CBsi3eif MOITIOMEH e Bee 6oMee CIBy-
TaeTcs B CTOPOHY AMMHEBIX BoyH. Coemuenns A, b, B umeror dopmyny CsHs u npu runpu-
POBaHMH OHHM [IPEBPAIIAOTCS B H-IICHTaH. B uX Y D-crieKTpax UMeIOTCs ClIe/lyFOlIHe MAKCH-
MyMBI: A — 176 am, B-211 am, B - 217 5M.
Bepostaas hopmyna coenunenus B ...?
BapuauTthi 0TBETOB:
1. ITenTan.
2. 2-metunbyranuen-1,3.
3. Ilenren-1. 4.
[TenTen-2.
2. Ilommoca neperoca 3apsizia A7ist H30OMEPOB O, M, II-IUMETHIAMHHOOEH3a/IbIETMIA HAXOIHTCS
B obmactu 327, 262, 262 mM. Me3o-dopma a7ist H30Mepa ¢ moI0coi nepeHoca 3apsja B 327
HM HMeeT BHJ ...

3. B cniekTpe MeTHIIaMHHA T10JI0CAM MOTTIOMEH s paBHbM 173 aM u 213 HM COOTBETCTBYIOT
HOEPEXOIHI ...

4. ... a@dext obycroBIHBaET CMEIIEHNE ONOCKH N — G* TPHATHIAMUHA BaToxpomHo (217
HM) 110 CPaBHEHHIO C METHJIAMHHOM.

5. HauboJiee XapakTepHbIM NOTIOMIEHHEM UTs GEH301a SBISETCS TOI0Ca B OGIACTH ... HM C
SIPKO BBIDXKCHHOM KOJIe0aTeIbHON CTPYKTYPOH.

6. Knaccuuxanus nonoc nornomenus B MOJIeKyIe aleToHa . ..
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Peiirunr-konTpoas Ne 3:



1. Pamuocnekrpockonuyeckue Metoasl. IMP. Crun siipa. MarauTHBLA MOMEHT siipa.
AnepHsiii MarHeToH. [ MPOMArHUTHOE OTHOLIEHHE U SACPHBIA ¢akrop. Ycnosue SIMP
IUI NBYXYPOBHEBOM CHCTEMBI.

2. Pamuocnexrpockomudeckue Metonsl. SIMP. Xumugeckuii cpur curaaios SIMP.

3. Pammocnextpockommyeckre Metonst. IMP. CouH-CIIHHOBOE B3auMoeiicTBre. ['oMo-

ANCPHBIC U FE€TEPOSIICPHEIC CIHHOBEIE CHCTEMBI. XUMUYECKH SKBHBATICHTHBIE U HEOKBUBA-

JeHTHbIC A1pa. MynsTUILIETHOCTS cHrHAN0B SIMP.

4. Pamrocnextpockonuueckue Metoasl. SIMP. Ciu-cinHOBOE B3auMoeiictaye. Kou-

CTaHTa CIIMH-CIIMHOBOT'O B3aUMOIAECHCTBHS.

5. Pammocnextpockonmueckue metonsl. IMP. BosMoxHOCTH Henons3oBanus SIMP B

CTPYKTYPHBIX HCCIIEIOBAHHUSIX.

6.  Pammocnextpockomuueckue metomsl. IMP. 2D-SIMP.

7. Pagmocnextpockomuyeckue Metomsl. IMP. MHOKeCTBEHHbIH MATHUTHBIN pe3oHaHc.

8.  Pammocmektpockommgeckue Meronsl. IMP. Texuuka 9KCNIEPUMEHTA U METOAUKH pa-

©oThl ¢ 0Opa3uamu.

9.  Pammocnexrpockomudeckue Merompl. SIMP. Crexrpst SIMP nepBoro nopsiaka. Oco-

GerHOCTH paboThl co cnekTpamu SIMP nopsiaka BhlIe MepBoro.

10. PammocmexTpockonmueckue metoasl. IMP. Xumudeckuit caBur curaanos SIMP. Daxk-

TOPBI, OKa3BIBAIOINHE BIHMSHUE Ha €r0 BETHYHHY.

11.  Pangmocnmextpockonmueckue Metozst. DIIP. ITapamerpsi cniektpos DIIP. ®akrop Jlan-

ne. Korncranra CTB.

12, Hcnonb3osakiie METONIOB PaIHOCIEKTPOCKOIMY MATHHTHOTO PE30HAHCA B dyHIameH-

TaIBHBIX ¥ IPHKIATHBIX HCCIIEI0BAHUSAX.

13.  Crextpockonus sAepHOro KBaApyIOJbHOTO Pe30HAHCA. Teoperuyeckue 0CHOBEI MeTO-
Aa. KBaapynonbsHble YPOBHE SHEPIHH W IEPEXO/IBL.

14.  CnexTpockonus sIepHOro KBaApyIIOIbHOTO Pe30HAHCA. Cnextpsl SIKP.

15.  Cnexrtpockonus sIepHOTrO KBaJpyNOILHOTO pe3oHaHca. YacToTa, HHTEHCHBHOCTb, IIIH-
PHHA H MYyJIBTHILIETHOCT CHTHaa B criiektpax SIKP.

16.  Cuexrpockolus sSAEPHOIO KBaAPYIIOIbHOIO pe3oHaHca. MeToMuecKue 0COGEHHOCTH
MPOBEJEHUS SKCIIEPUMEHTA.

17.  Hcnoms3osanue cnekrpockomuu SIKP npu permenuu CTPYKTYPHBIX 3a7a4.

18. Meccbayponckas criektpockomnus. OCHOBBI TEOPHH MeTozia. B3auMoneicTere s1ep ¢ y-
KBaHTOM. SlnepHblii y-pesonanc. Jddext Meccbayapa. VenoBus, He06X0AMbIE TS
Habmonenus 3¢ dexra Meccbayapa.

19. Mecchayposckas ciekTpockorust. PauoakTHBHELA pacaz ¢ obpazoBanuem Mecchay-
POBCKUX aToMOB. [TapamMeTpbi CrieKTpoB. DHEPrHs SAepHOro nepexona. BiusHue okpy-
XKCHHUS Ha DHEPIHUIO ANEPHOro nepexona. I3o0MepHEIi CIBHT.

20. MeccbaypoBckast CIEKTPOCKOIIHS. DHEPreTHYECK e YPOBHH | NIEPEXO0IbI IPH HATHYHH
Ha si/ipe rpaiieHTa 3IEKTPHIECKOro nojisi. KBanpynoasHOe paciienuienne sHepreTHye-
CKUX ypoBHe#H. ToHKast My IbTHILTETHAs CTPYKTYpa CUIHAIOB B criekTpax SI[P.

21. MeccbaypoBckas CIEKTPOCKOIIHS. 3eeMaHOBCKOE pacIellieHue SJIEPHBIX CIMHOBBIX CO-
CTOSIHHH NPH JCHCTBUH BHELIHEIO MArHUTHOTO NoJjisi. CBEPXTOHKAS CTPYKTYPa MATHHT-
HBIX B3aUMOJICHCTBHIA.

22. Ilpuvmenenne metoza TP B Xxumun. DMIUpHIEcKHe KOPPEISILHA U CTPYKTYpHBIE HCCIIE-
JOBaHUS.

IIpumepor mecmoswix 3a0anui:

1. Tpu u30MeEPHEIX HOPMBI IMMETHIMKIONPONAHA JAIOT COOTBETCTBEHHO /IBA, TPH H 4e-
ThIpe curnana B crekrp SIMP. [IpoctpancTBeHHbBIE (HOPMYIIBI H30MEPOB, JAFOIIUX 3TH CHIHA-
Bl ..

2. B SIMP-cnektpe mByx uzomepos dopmymsl CoH4Cla curmanos ... (HamuImAUTe CTPYK-
TypHBIC QOPMYIBI K 0603HAYBTE KAXKTYIO IPYIIY SKBHBATIEHTHBIX IPOTOHOB, YKAKHTE THCIO
CHUTHAJIOB JIUIS K&KIOTO H30Mepa).

3. B SIMP cnekTpe nuKIOreKcaHa CHrHAIOB ...



4. B SIMP-cuekrpe 3THIGEH3011a U 11-KCHIIONA YHCIIO CHIHAJIOB ... (HANMIIHTE CTPYKTYp-
Hble (POPMYIIbI ¥ 0603HAYBTE KAXKIYIO IPYIITY SKBHBAICHTHBIX [IPOTOHOB).
5. SIMP-cnexTp coeIMHEHHs, paclu(ppoBKa CHTHANOB . ..
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5.2, IIpomexyTounas aTrecTalMs 0 HTOraM OCBOEHHS AHCIMILIHHDI

9.

KonTpoabnbie BONpoch! A1 NPOBeIeHHs: IPOMEIKYTOIHOMH aTTeCTaAHN (3x3amena):

CriexTpockonuyeckue MeTomsl. MB-criekTpockomus. TeopeTHueckre OCHOBbI MeToza. Bpare-
HHE U BpallaTebHas SHEPIhs IByXaTOMHBIX MOJIeKy. Knaccuueckas mozens «Kectkoro po-
Taropay.

Cnextpockonmyeckue MeTonsl. MB-cniekTpockonus. TeopeTrueckue 0CHOBEI Mmetozna. Kean-
TOBOMEXaHW1IeCKas MOZIeIb. BpalnarenbHsiil TepM, BpalaTe/bHas IOCTOSHHAS, IIPABKIIA OT-
Oopa KBaHTOBBIX 9HCEN, Pa3PElICHHBIC IEPEXO/IBI B CIIEKTPAX IOITIOMEHHs. MHTEHCHBHOCTS
JIMHU# BpamareIbHOTO CIEKTpa.

CnexTpockonmyeckue Metozsl. MB-cnektpockomus. TeopeTHyeckue 0CHOBbI MeToga. M3oto-
[o3aMeIeHHe.,

Crextpockonuyeckue MeTosl. MB-criekTpockonus. Teoperuueckue ocHOBEI MeTona. Bpama-
TEJIpHAA SHCPI sl MHOTOATOMHBIX MOJIeKyJ1. JIuHelHEIe MONeKy bl chepuyuecKuii BOTIOK,
CHMMETPHYHBIA BOTIOK, aCUMMETPHYHEIH BOTYOK.

Crexrpockomuueckue MeTomasl. UK-crieKTpocKomus. Teopernueckue ocroBEI MeToma. UK-
CIEKTPbI MOTTIOMEHHS ABYXaTOMHBIX MoJIeKyl. KoneGarensusrii K- ciextp. ITpaBrina ot6o-
pa. Kosiebare/ibHble EPEXOIBI /LISt TAPMOHUYECKOIO OCLMILISTOPA K PEalIbHBIX MOJIEKY.L.

Crexrpockonuyeckue Metozsl. UK-CeKTpocKoms. Teopermyeckne ocHoBEI MeToma. Koneba-
TepHO-BpamatenbHas cTpykrypa MK-cniextpos. P-, R-, Q- Betsu. KouTyps! BpamareisHoii
CTPYKTYPBI KoJlebaTeTbHO-BpalaTeIbHbIX 0JI0C.

Crexrpockommaeckue Metonst. MK-crexrpockomnus. Teopetuueckue ocHoBEI MeToa. MHOTO-
aTOMHBIE MOJIEKYJ1bl. HopMmanbHble B BEIPOXKIEHHBIE KoTe6aHus. AKTHBHOCTD KOJIe6auuii B
HK-cnexrpax.

CrneKTpoCKOMuYecKHe METOIBL. HK-cnekTpockonus. TeopeTuueckue OCHOBbI METO/IA. DyHpaa-
MEHTaIbHbIC YaCTOThI, 00EPTOHBI, KTOPAYHE MOJOCH). B3auMOCBs3b KoTe6aTeIbHO-
BpaIlaTeIbHO# CTPYKTYphl MK-CIIEKTPOB M CHMMETPHH MHOTOATOMHEIX MOJIEKYL.

Hcnons3osanue MB-CIIeKTPOCKOINY IIPH IPOBEEHAH (YH/IAMEHTANBHBIX HCCIIeIOBaHUM U
PCIICHAH NPaKTHIECKHUX 3a1a4. ONpe/eeHre reOMeTPHIecKOro CTPOSHUS MOJIEKYIL.

10. Mcnionb3osanme MB-CIIeKTPOCKON|Y TIPH IIPOBEACHAY (GysIaMeHTaTBHEIX HCCTIENOBAHMI U

PCIICHHH MPAaKTHIECKHX 3a/1a4. Olpe/ienienre MMNONEHBIX MOMEHTOB MOJIEKYL.

11. Mcnons3opanue UK-CneKTpockonyy npy IpoBeNeHnH ByHIaMEHTATBHBIX HCC/IeIOBARK 1

PCIICHUH MPAKTHYECKUX 3a/1a4. Bo3MoxHOCTH ucnonb3oBanus MK-CrieKTpOCKONHH [Uis HieH-
THQUKAIMY HEW3BECTHBIX BEIECTB M CTPYKTYPHOTO aHAIH3A.



12. Cnextpockonuyeckue Metozsl. MK-cnekTpockonust. [ pynmnosbie 4acToThL. BryTpennue dak-
TOPBI, OKa3BIBAIOIINE HA HUX BIUSHHUE.

13. Crextpockonuyeckue Metonsl. MK-cnekrpockomus. ['pymmossie yacToTs. Buermaue ¢axro-
PbI, OKa3BIBAIOIHE HA HUX BIHSHHUE.

14. Criextpockonuyeckue Metoasl. KP-ciektpockomnus. TeopeTrueckue OCHOBET Metona. Knaccu-
H4€CKas MOJeTb KOMOMHAIMOHHOTO paccesHus. B3auMoCBsI3s HHIYIIHPOBAHHOIO AUMOTBHOTO
MOMEHTa H HOJIIPH3YEeMOCTH MOJIEKYJTI. PruTeeBckoe paccesnue.

15. Coexrpockonuyeckue Metonsl. KP-ciekrpockonus. TeopeTnueckue 0CHOBEI Metona. Keaunto-
BoMmexanudeckas Mozens KP. AxtusHocTs konebanuit B KP-ciextpe. Kone6arensaas u xoite-
OarenbHO-BpamarelnbHas crpykrypa KP-ciektpos. S-, Q-, O- BeTH.

16. Cnextpockonuyeckne MeTosl. KP-CIeKTpoCKomusL. Teopernueckue ocaoBsl MeToga. [Tons-
pusauus B cnektpax KP. Crenens nenomnspusamum 1 ee B3anMocBs3b ¢ CHMMETpHEH MOJIeKy-~
TBL.

17. Cnexrpockonuyeckue Metoxsl. KP-ciektpockomus. Teopetnueckue ocHOBE MeTona. PKP.

18. BosmoxHOCTH MCTONIB30BaHAs MeTO10B KP- ceKTpocKomnuy st HACHTUDUKALMH COeuHE-
HUH U ONPENEIEHHUS UX CTPYKTYPBL

19. Ucnonb3oparue KP-crieKTpockonuy npy mpoBencHAn byHnaMeHTaTBHBIX UCCIeN0BAHHUI 1
PCILICHAN NPAKTHIECKHX 3ana4. BosmoxuocTn ucrnonssosanus KP- u UK-criekTpockonuu s
M/ICHTH(VKAUMY HEU3BECTHBIX BELIECTB U CTPYKTYPHOIO aHAIH3A.

20. Criextpockonuyeckie MeToanl. CIIEKTPOCKOIHS B BUAUMOM B Y D-061aCTSX. Teoperuueckue
OCHOBBI METO/Ia. NEKTPOHHOE COCTOSIHAE MOJIEKYJI. DHEPrus MOIeKyIbl. BomHoBas QyHKIHS.
Crenenp BBIPOXKIEHNS COCTOSHHS H €0 MY/IBTHILIETHOCTS. CpejiHee BpeMst KU3HH 3JIEKTPOH-~
HOTO cocTOsiHuUs. OpOUTATBHELH H CIIMHOBEIA MOMEHT KOJIMYECTBA (BHIKCHUS 3JIEKTPOHOB.
MonekynsapHsie # aTOMHBIE OPOUTAITH.

2]. Cuexrpockonuyeckue MeToasl. CIEKTPOCKOMHAS B BUIUMO#H 1 Y D-061aCTsX. Teopetuueckue
OCHOBBI MeTOJa. BO30y K IeHHBIE COCTOSIHHSA U CIIEKTPHI IOMAHECHEHITHH. DOTOOMAHEC-
ueHnus ¥ GocdopecneHuus. BEIXo MOMUHECICHIHA.

22. Cnextpockonmgeckue MeToabl. CeKTPOCKOIHS B BAAUMOM B Y ®-061acTsX. Teoperuueckue
OCHOBBI METOJa. JNEKTPOHHBIE Nepexobl. Kiaccuueckoe npeicTasieHue. XpomoQopsl 1
ayKCOXPOMEL

23. Cnexrpockonuyeckne MeTobl. CIeKTPOCKOMHIS B BAIMMOM i Y P-0671acTsx. Teopetudeckue
OcHOBBI MeToa. KBaHTOBOMEXaHMYeCKOe ipecTaBienue. N-V, N-Q, N-R nepexosr. Cme-
IIEHHE T10JI0C B CIIEKTpPaXx.

24. Cnextpockonuyeckue MeTosl. CIEKTPOCKOIHS B BHIUMOM B Y D-061acTsX. Teoperuueckue
OCHOBBI MeTO/1a. KBaHTOBOMEXaHUWYECKOE IIpecTaBlicHue. BUGPOHHEIE mepexobL. IMepexozsr
C [IEPEHOCOM 3apsina. BeposTHOCTH Hiepexoa.

25. Cnexrpockonuyeckue MeTo/ibl. CeKTPOCKOMHS B BUAUMOM i Y D-061acTsx. Teopernueckue
OCHOBBI MeToz1a. Kosduument DifHmTelina 1ist caMOIPOU3BONBHOTO U BEIHYX/IEHHOTO HC-
nyckanus u nornomenns. Koadpduuuent skeruammn. [Ipasuna ot6opa [IEPEXO0/I0B.

26. Vicnionb30BaHue CIIEKTPOCKONHH B BHAUMOR 1 Y ®- 0671acTH [P NPOBECHAH QyHAaMEHTAIb-
HBIX MCCIICIOBAHUH U PEIIeHHHM NPAKTUYECKHX 3a/1ad.

27. OxapakTepu3yHTe BO3MOXKHOCTH HCIIOH30BAHHS METOIOB MOJIEKYJIAPHOM CIIEKTPOCKOMHAM TIPH
NPOBEICHUH (PYHIAMEHTAIBHBIX UCCIIEJOBAHHIA.

28. Jlaite CpaBHUTENBHYIO OLCHKY H OXapaKTepH3yHTe BO3MOKHOCTH HCIIOIb30BAHMUS paccMoT-
PEHHBIX METOJI0B MOJIEKYJIAPHON CTIEKTPOCKOIMH IPH POBEICHNH [PHKIIATHBIX HACHTHDH-
KalMOHHBIX HCCIIeI0BaHHI.

29. Jlaiite CpaBHUTENBHYIO OLIEHKY ¥ OXapaKTEepPH3YHTe BO3MOXKHOCTH HCIIOIB30BAHAS paccMoT-
PEHHBIX METOIOB MOJIEKYIAPHOH CHEKTPOCKOIKMHA NP MPOBEICHHH IIPUKIATHBIX CTPYKTYp-
HBIX HCCIIELOBaHUN.

30. PaguocnexkTpockonuyeckue Metozbl. SIMP. Teoperudeckue ocHOBBI MeToxa. CliuH sapa. Mar-
HUTHBIX MOMEHT sifipa. SiepHBI MarHeToH. [ MpOMarHUTHOE OTHOIIEHHE 1 SJIEPHBIH (akTop.
Yenosue SIMP mi1st 1BYXypOBHEBO# cHcTeMbl. XMMHUECKHil CIBAT CIBAT CHIHAIOB SIMP.
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5.

. Pamuocnexktpockomuyeckue metoapst. SIMP. Teopetuyeckue 0CHOBBI MeToAa. CMH-CIIHHOBOE
B3aUMOZICHCTBHE. [ OMOSIEpHEIE B TeTepOsIePHbIE CIIMHOBBIE CUCTEMBL. XHAMAYECKH YKBHBA-
JICHTHbIC ¥ HEIKBHBAICHTHBIE AIpa. MyIbTHILIETHOCTH CUrHanoB SIMP.

. OcHoBHBIE MeTOUKH SIMP-CIIEKTPOCKOTIMHA: THHAMUIECKHUIL SMP, 2D SIMP, MHOKeCTBEHHEIA
MarHMTHBIH pe30HaHC.

. Ucnons3osanue SIMP-crieKTpockonuu npy MpoBeieHAH
byHnaMeHTaTBHBIX HCCIEOBAHMN U PENICHHH PAKTHYECKHX 33,124,

. Pagrocnextpockonuyeckue Metogsl. DIIP. TeopeTHuecKHe OCHOBBI METOA. [Tapamerpsr
crnekrpos JIIP. @axrop Jlanne. Koncranta CTB.

. Mcnonb3osanue SITP-criekTpockonuy npy npoBeneHHH
(byHIaMeHTaTBHBIX HCCIEOBAHAMN M PENICHUY PAKTHYECKHX 33124,

. Pagnocnexkrpockonuueckue Metoxst. TP, PacmenieHre CiMHOBBIX OHEPreTHYECKUX YPOBHEH
d1eKTpoHa. [TapameTps! u CTPyKTypa crieKTpoB. TOHKas W CBEPXTOHKas CTPYKTYpa CIEKTPOB.

. Pamrocnexrpockonuyeckue Meroast. MeTons! pusnueckoit MONSPH3ALMH SIEPHBIX ¥ 37IeK-
TPOHHBIX CHHHOB. XMMUYECKas OJAPH3ALKS SIEP U HIEKTPOHOB.

- CexTpocKonys S1epHOro KBaJpyHONbHOTO pe3oHanca. TeopeTudeckie OCHOBEI METOIA.
Ksanpynonensie yposry sHepruu u nepexonisl. Crexrpst SKP.

. Ucnons3osanue cnexrpockonuu SIKP npu pemennu CTPYKTYpPHBIX 3a11a4.

. Meccbayposckas ciektpockonmsi. OCHOBEI Teopur MeTona. B3anMmoeiicTBre ajep ¢ y-
KBaHTOM. SIepHEbI y-pesonanc. Dddext Meccbayspa. Venosus, HeoGXoauMBIE [T HABMOIe-
Hus apdexra Meccbayspa.

. MecchaypoBckas ceKTpocKoriius. PaimoakTuBHbI paciaj ¢ oOpasoBaHueM MeccHaypOBCKHX
atomos. [lapameTpsl criekTpoB. DHeprus snepHOro nepexoa. Biusuue okpyxeHus Ha 3Hep-
THIO SIEPHOTO niepexona. M3oMepHbIit caBur.

- MeccbaypoBckas crieKTpockomus. DHepreTHYeckue YPOBHHU U IEPEXOIHI NP HAJIMYHMH Ha spe
TPaJMeHTa 3JEKTPAIECKOro oJist. KBanpyronpHoe paciienieHne SHepreTHIeckyuX YPOBHEH.
ToHKas MyJIBTHILIETHAS CTPYKTYpa CHIHATOB B crieKTpax SI'P.

- MeccbaypoBckas criekTpockonus. 3eeMaHOBCKOE PaCIIETLICHHE SASPHBIX CIIMHOBBIX COCTOSI-
HUH IPH JICHCTBHE BHEIUHET0 MATHHTHOTO 101sl. CBEPXTOHKAS CTPYKTYPa MATHUTHBIX B3aH-
MOJICHCTBHH.

- [lpumenenne metona SII'P B XxuMuH. DMIMpPHYECKHE KOPPEISLUH U CTPYKTYPHBIE UCCIIEIOBA~-
HUSL.

3. CamocrosTensHas pabora ofyuaomerocs
Bonpocel Aisi npoBeaeHus KOHTPOJIS CAMOCTOSTEbHOM PadoThi:

IIpumenenne MB- cieKTpoCKOIIHE IIPH NPOBEIeHHH (BYHIAMEHTATBHBIX HCCIIEIOBAHM | pe-
I[IEHWH IPUKIATHBIX 3a/a4.

IIpumerenne VK- cniexTpocKoIuy npu nposeeHnH GyHIAMEHTAILHBIX HCCIEIO0BAHUH pe-
IIEHHH IPUKIaTHBIX 3a/1a4.

[Ipumenerne KP- cieKTpocKoIiy Iipu mpoBeeHn: (ByHIaMEeHTATBHBIX HCCIIEIOBAHMI | pe-
LIEHHH OPUKIaIHEIX 3a1a4.

IIprMenenre CIEeKTPOCKONAA B BUAMMOH 061acTH NPH IPOBEICHHH (QYHIAMEHTAIBHBIX HC-
CIIEIOBaHUH M PEIICHUH NPHKIAIHBIX 33a7a4.

IIpuvenenne crekrpockonuu Y ®-ClIeKTPOCKONMY IPH NPOBEACHAH (byHIaMeHTaIBHBIX HC-
CIIEIOBaHMM M PEIICHUH NPHKIAIHBIX 3a0a4.

[Ipumenenne meronos SIMP npu niposeneHny ByHIaAMEHTATBHBIX HCCIICIOBAHMI 1 peIICHUH
MPHKJIaHBIX 3a]1a4.

Ipumenenne DIIP npu nposeseHnn (yHIaMCHTAIBHBIX HCCICIOBAHME U PCLICHUH [IPHKIAJ-
HBIX 3a7a4.

Ipumenenve SIKP npu npoBenenun GyHIaMeHTATBHEIX HCCIIEOBAHMI 1 peIeHHH IPHKIIA-
HBIX 3a11a4.



9. Ilpumenenue SI'P npu nposeneHuu (yHAaMEHTAIBHBIX HCCIEAOBAHHH | PELUCHHY IPUKIIA-

HBIX 3a/a4.

KonTpossHEIE BONIPOCH 11. 5.3. BKIIOYEHB! B [IEpedeHb BOIPOCOB IS NOPOBEACHHS TEKYIIEro
KOHTPOJIS YCIIEBACMOCTH U IPOMEIKYTOYHOH aTTECTALMH 10 HTOraM OCBOCHHUS JUCIIMILIHHEL

ITIpumepHbIe TeMBbI KypcOBBLIX paoT:

1. Ilpumenenue metona X B QyHIaMEHTAIBHBIX HCCIIEIOBAHUSIX.
2. Tlpumenenue Metona X B IPUKJIAIHEIX HCCIEIOBAHMSIX.

QOHJI OLEHOYHBIX MATEPHATOB U IPOBEJECHMS ATTECTAIHH YPOBHS chopmupoBanHOCTH
KOMIIETEHIMH 00y4alomuX sl [0 AUCIHUILTHHEE 0(DOPMISETCs OTASTBHEIM JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U HH®OPMALIMOHHOE
OBECIIEYEHHUE JUCIUILIAHBI

6.1. Knauroofecne4eHHOCTD

HaumenoBaHHUE THTEpaTypBI: aBTOP,
Ha3BaHHE, BUJ H3aHUsI, H3AaTEIbCTBO

I'on uznanus

KHHUT'OOBECITEYEHHOCTB

Hanuune B snextpornoM katazore SBC

OcHoBHas nuTeparypa

Ceprees H.A., PsaOymxun JI.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBaHTOBOH TEOPHH SIEPHOTO MArHUTHO- BN9785987047545 . html

ro pesonanca. M: JIOI'OC.

Kpumradoswma B.1., Kpumradosuu 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®U3uKO-XUMHYECKHE METOIBI HC- 785394004124 .html
caegosanus. M.: JIAIIIKOB u K.

Amenun B.I'. Crnextpockonuueckne Me- 2008 75 meu. 3x3. B Gubmmorexe Bnl'Y

TOIBI aHAM3a: NMPaKTHKyM. Biamamup:
Bal'V.

JlononHuTeIEHAs IUTEpaTYpa

Slpemmes H.T'., }O. H. Mexgsenes 10.H., 2015 | https://www.studentlibrary.ru/ru/book/IS
Toxapes M.U., Bypuxuna A.B., Kamxun BN9785990613461 .html

H.H. ®usngeckue MeTons! Hccaenopa-

HUS U MX NIPAKTUYECKOE TIPHMEHEHHE B

XUMHYECKOM aHaIHU3e: yueOHOe Hoco-

6ue. M: [IPOMETEIA.

Hpyros 10.C., Poquu A A. 2020 https://znanium.com/catalog/document?id
MOHHTOPHHT OpraHWYecKuX 3arpsizHe- =358488

HUH IPUPOAHOH cpensl. 500 MeTouk:

MpaKTHYECKOe PYKOBOACTBO. M: BU-

HOM.

Hpyros 10.C., Pomun A.A. Dxonorugec- 2020 http://znanium.com/catalog.php?bookinfo
KH# aHaM3 NpH pasnuBax Hedru u HIT. =544910

M: BUHOM. JlaGoparopust 3HaHHIA.

Jlyxos B.B., lllep6akos 11.H. ®usuue- 2016 https://znanium.com/catalog/document?id

CKHE METO/IbI HCCIIEIOBAHMUSA B XUMUM:
Yuebroe nocobue. Poctos-na-J{ony:

=327152




FOxHbI (enepanbHbli YHHBEPCHTET.

6.2. Ilepuoguveckue H3ganus

Kypraner:

«Ycmexu XUMHUEY

«XHMMHS U XUMHAYECKAst TEXHOJIOTH»
«buoMeTMIIUHCKAS XUMHUS

6.3. HuTepHeT-pecypesl.

[

http://www.scirus.com/

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

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

http://www.sciencedirect.com

http://chemteq.ru/lib/book

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

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

http://www.elsevier.com/

X P N O W o W K

http://www.uspkhim.ru/

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JIMCIMTLIVHBI

Jlnst pean3anun JaHHON TUCIUILTHHEL HMEIOTCS CTICIHANBHEIE IOMEIIEHHS LTS IIPOBEICHHUS
3aHATHH JICKIIHOHHOTO THIA, 3aHATHH Tab0PATOPHOTO THITA, TPYINOBEIX 1 HHIUBHIYAIbHBIX KOH-
CyJIbTalH, TEKYIIEro KOHTPOJIA U IIPOMEIKYTOYHON aTTECTAIIMH, @ TAK)KE IIOMEIIEHHS U CAMOCTOS-
TebHOM paboThl. JlaGopaTopHsle paGoThI IPOBOASTCS B Ta60paTOpHH Kadenpsl xumun Bal'V.,
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