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Coctasutens: 4.0p.-M.H., npod. Ypycosa b.W.

PaGouas mporpamma coctaBieHa B cooTBeTCTBUH ¢ DenepanbHbIM 3aKOHOM
Poccuiickoit @eaepannu ot 29 aexadps 2012r. Ne 273-03 «O6 o6pa3zoBaHuu
B Poccuiickon denepannn». OenepanbHbIMU TOCY1apCTBEHHBIMU
TpeOOBaHUSIMU K CTPYKTYpE MPOTrpaMM MOJATOTOBKH HAYUHBIX U
Hay4YHO-TIeIarOrH4eCKnX KaJpoB B aCIIUPAHTYPE, YTBEPKAEHHBIM IPUKA30M
Muno6puayku Poccun ot 20.10.2021 Ne 951 (3apeructpupoBano B MuHoCTe
Poccun 23.11.2021 Ne65943), [TonoxkeHueM 0 MOATOTOBKE HAYUHBIX U
Hay4HO-NIeAaroruueckux kaapos B acnupantype (Ilocranosnenue
[TpaButennctBa Poccuiickoit ®enepannu ot 30.1 1.2021 Ne 2122).

PaccmoTpeHa 1 yTBepXK/aeHa Ha 3acefaHum Kadepbl (nsnky Ha 2022-2023 yu. rof.

MpoTtokon Ne 8 ot 04 utoHa 2022 T.

1.0. 3aBefytoLlero Kadeapoi M.3. JlaiinaHoB
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1. HaumeHoBaHUe TUCHUTLIMHBI (Motynist)

H3omonnwtit cnekmpanvHulili aHAIU3

Lesablo n3yuyeHUs: JUCUUIUIMHBI SBISETCA: OBJIAJEHUE TEOPETUUECKMMHU OCHOBAMHU CIIEKTPOCKO-
UM U GU3NIECKUMHU TPUHIMIIAMHU HCCIIEOBAHUS MOJIEKYJISIPHBIX CUCTEM; OBJIAICHHE METOJaMH
pacyeTa OCHOBHBIX CIIEKTPOCKONUYECKUX XapAKTEPUCTUK MPOCTHIX U OPraHUUECKUX JKUIAKOCTEH;
[OJArOTOBKA aclMpaHTa K HAyYHbIM UCCJIEI0BAaHUSAM B 00JaCTH YMUCCUOHHOM CHEKTPOCKOIIUU U
IPENoJIaBaHUI0 JUCLUIUIMH; (OPMHUPOBAHUE NMPO(ECCHOHAIBHBIX KOMIIETEHLUH, HEO0XO0AUMBIX
JUIL OCYIIECTBIICHHSI MPO(ECCHOHATBHONW JAEATENIbHOCTU IO TPEIyCMOTPEHHBIM HACTOSIIMM
CTaHJApTOM BHUJaM.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 U CHUILINHE (MOYJII0), COOTHECEH-
HBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHsI 00pa30BaTeIbHOM MPOrpaMMbl
[Tpouecc W3YYEHHUS JHUCUATUTUHBI «M30TONHBIN CHEKTPaJbHBIA aHAJIU3»

HarpasJeH Ha (JOPMHUPOBAHME CIIETYIONINX KOMIIETCHIINI 00y9aroierocs:

3HATb:

TCOPCTUYICCKHUEC OCHOBLI U30TOITHBIX CIICKTPOCKOIMNMYCCKUX MCTOAOB aHAJIN34d, IPUHIUIIBI 1 obnactu
HCIIOJIb30BAaHHA OCHOBHBIX CIICKTPOCKOIMUYCCKUX METOA0B aHalin3a, MECTO (bl/ISI/I‘ICCKOfI HAayKH B
CUCTEMEC HaYK.

YMeTh:

pedepupoBaTh HayYHYIO JIUTEPATYPY, IPUMEHSTh Ha MPAKTHKE M1OJy4YEHHbIE 3HAHUS 1O
W3YYEHHBIM

CIIEKTPOCKOIMYECKUM METOJIaM aHajIu3a.

BJAaJ1€Th:
METOJaMM IMOATIOTOBKH 06pa3u013 JJId aHaJIn3a U30TOMMHBIMHA CIICKTPOCKOIMMYCCKUMHU METOJaMHA

aHaJIM3a, MCTPOJIOTHYCCKUMHU OCHOBAMU aHaJln3a, METOI0JIOTHEH BLI60pa MCTOJ0B aHaJIn3a.



3. MecTo qucuunJnHbl (MOIyJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl
Juctumimaa  «/30TONHBINA  CIIEKTPANIBHBIN  aHAIM3» OTHOCUTCS K  00pa3oBaTeIbHOMY
KOMITOHEHTY.

Jucnunnuna (Moayne) usydaercs Ha 1 Kypce B 2 cemecTpe.

MECTO JUCHUIIVIMHBI B CTPYKTYPE IIA

Hunexc ‘ 1.2.10

TpeGoBanus K npeaIBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

VYueOHast mucturiIrnHa «V30TOMHBINA CIIEKTPAIbHBIN aHAIN3)» 3HAKOMHUT aCIUPAHTOB C CAMBIMH

06HII/IMI/I HpeI{CTaBHCHI/IﬂMI/I (0] HpO(i)CCCI/II/I Hu OHI/IpaeTCﬂ Ha BXOJHBIC 3HAHUA, HOJIyquHI)IC B
BV3e.

JUCHUNJIMHBI U NPAKTHKH, AJsI KOTOPBIX OCBOEHHME JAAHHOH JUCHMILUIMHBI (MOXYJIA)
He00X0/IMMO KaK NpeanecTByoliee:

I/I3yquHe JUCIHUIIIMHGBI «30TOMHBIM CHGKTp&J’IBHLIﬁ aHaJIu3» HCO6XOI[I/IMO AJIg yCIICIIHOT'O
OCBOCHUA TUCHUIIIINH HpO(l)GCCI/IOHaJH)HOFO OUKJIa.

4. O0beM IMCUMILTHHBI (MOJIYJISI) B 3a4ETHBIX €AMHUIIAX C YKa3aHUEM KOJIMYECTBA aKaIeMHUYe-
CKHX YacOB, BBIJICIICHHBIX Ha KOHTAKTHYIO pa0b0oTy 00ydJaromuxcs ¢ mpernoiaBarenem (1Mo BuaaM
y4eOHBIX 3aHATUN) U HA CAMOCTOSTEIBHYIO Pab0OTy 00ydaroImmXCs
Ob6mass  tpymoemkoctb  (00bem)  mucuuruimHbl  (Momyns) — coctaBuser 2 3ET,

72 aKaJIeMHYECKHUX yaca.
O0BEM QUCUUILINHBI Bcero uacos
U1t O4HOH POpPMBI
00ydeHHS
OO0uasi TPYA10€MKOCTh JUCUHUIIJIMHBI 72
KonTakTHas pa6oTa o0yyalouuxcs ¢ npenojasareieM (10 BUAaAM
Y4eOHBbIX 3aHATHII) (BCero)
AynuTtopHasi padoTa (Bcero): 36
B TOM YHCIIE:
JIEKIIUHU 18
CEMUHApPBI, IPAKTUYECKUE 3aHATUSI 18
MPAKTUKYMBI He npenycMoTpeHo
nabopaTopHble pabOThI He npenycmoTpeno
BueayautopHasi padora:
KOHCYJIbTAIUs TIepe]] 3a4eTOM

BreaynutopHas paboTa TakyKe BKIIOYAeT HHIMBHAYAIbHYIO pab0OTy 00ydYaroIuXcs ¢ Iperoa-
BATCJIEM, prnHOBI)Ie, I/IH,HI/IBHJIyaJ'IBHBIe KOHCY.]'II)TaHI/II/I U UHBIC BUIBI yqe6H0171 ACATCIIbHOCTH,
[peyCMaTPUBAOIIUE TPYIIIOBYIO WU WHIUBUAYaJIbHYIO pabOTy OOydaromuxcs ¢ MpernojaBa-
TelIeM), TBOPYECKVIO paboTy (3cce). pedepaThl, KOHTPOIbHBIC PAOOTHI M JID.

CamocTosiTeJbHasi padoTa o0yJalonuxcs (Bcero) 36
KonTpoJuab camocTosiTeIbHOM padoThl

Buna npoMeskyTo4HOI aTTecTanuu o0y4yaierocs (3auer / Ik3a- 3a4eT
MeH)




5. CopepskaHue IMCHMIIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesaM) ¢ yKa-
3aHHEM OTBEJCHHOI'0 Ha HMX KOJIHMYeCTBA aAKaJeMHYeCKMX YacOB M BH/0B YYeOHBIX 3aHs-

THHI
Jist ouHO# (pOpMBI 00yUeHUs
Ne Pa3;[eﬂ, TEMa AUCHUIIIIUHBI OGmaa BI/I,HLI yqe6H1>1x 3aH£[TIdI7[, BKJIFOYasd CaMOCTOATCIIbHYIO
n/n TPYJHO- paboTy o0y4aromuxcs U TPyA0EMKOCTh
eM- (B "acax)
KOCTb
(B ua-
cax)
BCETO AynUTOpHBIE YU. Cam. | Ilmanmpye- DopMsI Te-
3aHATHUSA pabo- MBIE pe- KYILEro KOH-
Jlex | IIp J1a0 Ta 3yJIbTATHI TPOJIA
o0yueHHs
1 OMUCCHOHHBIM  CIIEK- 6 6 12 V CTHBIH
TPaJIbHBIN aHAIN3 orIpoc
2 MeTtoasl aTOMHO- 6 6 12 Hoxian ¢
SMHCCUOHHOI'O aHAJIN3a Mpe3eHTa-
1105 (%4
3 KonnaecTBeHHBI M Ka- 6 6 12 TBopue-
YECTBEHHBIN CIICK- CKo€ 3a/a-
TpaJbHBIN AHAIIN3 HHE
Bceero 72 18 | 18 36

5.2. Temamuxa nabopamopHbvixX 3aHAMUIL

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHBI.

5.3. Ilpumepnaa memamuxa Kypcoevix paoom

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHBI.

6. KoHTpoJIb KayecTBa 0CBOCHMS IUCHMIIJIHHBI

KoHTposab kauecTBa 0CBOEHHs yueOHOIro MaTrepHaia o JUCUUIUIMHE TPOBOIUTCS B Qop-
M€ TEKYILEro KOHTPOJIsI YCIIEBAEMOCTH U MPOMEXYTOUHOM arrecTalu B cooTBeTCTBUU ¢ «Ilo-
JIO’)KEHUEM O MPOBEACHUU TEKYIIETr0 KOHTPOJIA U TMPOMEKYTOUHON aTTeCTallMM O0y4aromuxcs
1o obpaszoBarelbHBIM IIporpamMmmam», «llomoxkeHuem o GaIbHO-PEUTUHIOBON CUCTEME OLEHKU
3HaHui oOyudaromuxcsi B ®I'BOY BO «KapauaeBo-Uepkecckuil rocyaapCcTBEHHBIH YHUBEPCH-
TeT uMeHH Y. Jl. AnueBay.

Jlns arrectanuu o0y4yarouxcs Ha COOTBETCTBUE UX MEPCOHABHBIX JOCTHKEHHUH Tpedo-
BaHUSM 00pa30BaTEIbHONW MPOTrPaMMBl HCIIOJIB3YIOTCSI OLIEHOYHBIE MaTepUalbl TEKYIIEro KOH-
TPOJISl YCIIEBAEMOCTH U IpoMexyTouHOM arrectanuii ([Ipunoxenue 2).

[TockonbKy MpakTUYECKH BesKasg yueOHas TUCHMILIMHA MpU3BaHa (HOPMUPOBATH cpa3y He-
CKOJIbKO KOMITETEHIINH, KpUTEPUU OLIEHKH 11eJ1eco00pa3Ho GopMUPOBATH B JBa dTara.

1-i#1 sTam - HaYaNBHBINA: ONpeeNeHre KPUTEPUEB OLEHKH OTJEIBHO MO KaxXJ10i hopMHUpy-
emoii komrereHIuU. CynHOCTh 1-ro 3Tana COCTOUT B ONPENIETICHUN KPUTEPUEB ISl OLIEHUBAHUS
OTJENIBHO B3STOM KOMIIETEHIIMM Ha OCHOBE MPOAEMOHCTPUPOBAHHOTO 00y4aeMbIM YPOBHS CaMo-
CTOSITEJIBHOCTU B IPUMEHEHUU TOJIYYEHHBIX B XOJ€ U3ydeHHs y4eOHON AMCUUIUINHBI, 3HAHUM,
YMEHUI U HAaBBIKOB.

2-11 3Tan - 3aKJIIOYUTENbHBIN: ONpeiereHne KPUTEpUEB JUIsl OLIEHKH YPOBHSA O0yYEHHOCTH
o y4yeOHOH NUCIMIIMHE HAa OCHOBE KOMIUIEKCHOTO IMOJXOAAa K YPOBHIO COPMHPOBAHHOCTH
BCEX KOMIIETEHINH, 00513aTeIbHBIX K (POPMUPOBAHUIO B IPOLIECCE U3YUEHUS ITPEIMETA.

CymHocTh 2-T0 3Tana onpeAeieHus KpUTepusl OLEHKU MO Y4eOHOH AMCIUILTUHE 3aKITIOo-
YeHa B ONpPE/ETICHNH MOAX0/a K OLIEHUBAaHUIO HA OCHOBE paHee IMOJIYYEHHBIX JaHHBIX O cop-
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MHUPOBAaHHOCTH KaXKIOW KOMIIETEHIIMH, 00s3aTeIbHON K BBIPA0OTKE B MpoOLIecce U3yUCHHS Tpe /-
MeTa. B KkauecTBe OCHOBHOTO KpHUTEpHs NPH OLEHKE 00yd4aeMoro MpH OIpeNeJeHUU YPOBHS
OCBOCHHS Y4EOHOH NUCIMIUIMHBI HaJIH4he C(HOPMUPOBAHHBIX y HETO KOMIIETCHIUH 1O PE3yIib-
TaTaM OCBOCHMS y4eOHOM TUCLUIUIMHBL.

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIMHU

chopmMupoBaHa copmupoBana chopMupoBaHa
He cpopmMupoBaHa (opmup (bopmup (bopmup
YACTHYHO B IIEJIOM MOJTHOCThIO
«He 3auTeHno» «3auTeHo»
«HeynoBJjieTBOpH-
YA P «Y/10BJIETBOPUTETbHO» «Xopo1oy» «OTIANIHO»
TEeJIbHO»
OnucaHue KpuTepreB OLEHUBAHNS
OO6yuaromuiics ne- OO6yuaromuiics nemon- | OOy4aromuiics OO6yuaromuiics ae-
MOHCTPHUPYET: CTpHUPYET: JIEMOHCTPHUPYET: MOHCTPHUPYET:
- CYIIICCTBEHHBIC - 3HAHMS TeOpeTHYEC- - 3HAHHE U [IOHU- - TIIyOOKHe, BCECTO-

poOesbl B 3HAHUAX
yueOHOro MaTepuana;
- IOTIYCKaI0TCs
MPUHIAITHATEHBIC
OIIMOKY IIPU OTBETE
Ha OCHOBHBIE BOITPO-
ChI OmIieTa, OTCyT-
CTBYET 3HAHUE U T10-
HHUMaHHE OCHOBHBIX
MOHATHI U KaTero-
puii;

- HETIOHUMAaHHE CYIII-
HOCTH JIOIIOJIHUTEIb-
HBIX BOIIPOCOB B
pamKax 3aJaHuii Ou-
JeTa;

- OTCYTCTBUE YMEHUS
BBITIOJTHSATH MPAKTH-
YEeCKUE 3a/1aHMUS,
MIPETYyCMOTPEHHBIE
MporpamMMoi I1CIu-
TUTHHEI;

- OTCYTCTBHE I'OTOB-
HOCTHU (CIIOCOOHOCTH)
K JIMCKYCCUU U HU3-
Kasi CTETICHb KOH-
TaKTHOCTH.

CKOTO MaTepuaa;
- HETIOJIHBIE OTBETHI Ha
OCHOBHBIE BOITPOCHI,
OIIIMOKHU B OTBETE, HE-
JIOCTaTOYHOE MMOHUMa-
HUE CYIIHOCTH M3JIara-
€MBIX BOIIPOCOB;

- HCYBEPCHHEBIC U HE-
TOYHBIE OTBETHI HA JI0-
MTOJIHUTETBHBIE BOIIPO-
CBI;

- HEJJOCTaTOYHOE BJIa-
JICHHE TUTepaTypou,
PEKOMEHTOBAHHOM
MPOrpaMMOil TUCITU-
TUTUHBL

- ymeHHe 0e3 rpyobIx
OLIMOOK pemiaTh mpax-
TUYECKHE 3a/1aHU.

MaHUE OCHOBHBIX
BOIIPOCOB KOHTPO-
aupyeMoro oobema
IPOrpaMMHOTO Ma-
Tepuana;

- TBepAbIC 3HAHUS
TEOPETUIECKOTO
MaTepuaa.

- CIIOCOOHOCTh
yCTaHABIIUBATh U
OOBSICHSITH CBSI3b
MIPAKTUKHU U T€O-
pHH, BBISBIISTH
MIPOTHUBOPEYHS,
npoOJIeMbl U TEH-
JICHITH Pa3BUTHS;
- IpaBUJIbHBIC U
KOHKpETHbIE, 0e3
rpyOBIX OMIMOOK,
OTBETHI HA ITOCTAB-
JICHHBIE BOTIPOCHI;
- YMEHHE pelniaTh
MPaKTUYECKHE 3a-
JTaHWS, KOTOPBIC
CJIeTyeT BBITIOJ-
HUTB,

- BIIaJICHHE OCHOB-
HOH JINTEpaTypoH,
PEKOMEHIOBAHHOM
MpOrpamMMon auc-
[UTUTAHB;
Bo3moxHBI HE3HA-
YUTENbHBIC HETOY-
HOCTHU B PAaCKPBITHH
OTJICBHBIX MOJIO-
YKEHHI1 BOITPOCOB

POHHHE U apTyMEH-
TUPOBAHHBIE 3HAHUS
MIPOrpaMMHOT'O MaTe-
puaia;

- IIOJIHOE IOHUMAaHHUeE
CYITHOCTH ¥ B3aUMO-
CBSI3M paccMaTpHuBa-
EMBIX TIPOIIECCOB U
SIBIICHUH, TOYHOE
3HAHUE OCHOBHBIX
MOHATHI B paMKax
00CyX/TaeMbIX 3aJ1a-
HUM;

- CIIOCOOHOCTH ycTa-
HaBJINBAaTh U 00BsIC-
HSTh CBS3b MPAKTUKU
U TEOpUH;

- JIOTUYECKH I1OCIIe-
JIOBaTeIIbHBIE, CO-
JepKaTeNbHbIC, KOH-
KpETHBIC U UCUEPITbI-
BaroOIIN€ OTBETHI HA
BCE 3aJJaHHs OMJICTa,
a TaK)Ke JIOTOJIHHU-
TeJIbHBIE BOMPOCHI
9K3aMEHATOPA;

- YMEHHE peliaTh
MIPAKTUYCCKHE 3a/1a-
HUS,

- HaJIn4Me cOOCTBEH-
HOM 000CHOBAaHHOM
TTO3UIINH TT0 00CYXK-
JA€MBIM BOTIPOCAM;

- cBOOOHOE HUCIIOJb-
30BaHUE B OTBETAX Ha
BOITPOCHI MAaTEPHAJIOB
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ouera, pUCyT- PEKOMEH/TI0BaHHOM
CTBYET HEYBEpEH- | OCHOBHOH U JI0M0J]-
HOCTb B OTBETaX Ha | HUTEJIbHOM JHUTEpa-
JIOTIOJTHUTETIbHBIE TYpBIL.

BOIPOCHI.

6.1. [IpumepHbIe KOHTPOJIbHbIE 3aIaHUS /IJIsl IPOBEeHUs TEKYIIEro KOHTPOJIs.

1 [Ipenmer u MeTOA MOJIEKYJISIPHON CHEKTPOCKONIMU. B3anMopaelicTBre N3Ty4eHHs C BELLIECTBOM.
2 DnekTpoHHbIE, KojebaTenbHble, BpallaTelbHble, CIMHOBBIE U s/IEpHbIE Iepexojibl. Pusnde-
CKHH CMBICII TAPAMETPOB CIIEKTPOB MOTJIOLIEHUS.

3 OnexkTpoHHass cnekTpockonus. CHIEeKTphl MOIVIOMIEHUS. Y CIOBHUS BO3HUKHOBEHUS CIIEKTpA.
[TpaBuna or6opa. Knaccuukarus 37eKTpOHHBIX TEPEXO0/I0B.

4 Teopus KpUCTAILTUYECKOTO MOJIA. DICKTPOHHBIE CIEKTPBI KOMIUIEKCOB d-3JIEMEHTOB.

5 Huarpammbl Oprena, Tanabe-Cyrano. Cirabble U CHIIBHBIC TTOJTSL.

CHeKTpOXUMUYECKUIL psia.

6 Teopus nonst nurangoB. [lojgocsl nepenoca 3apsaa.

7 HpI/IMeHCHI/Ie QJICKTPOHHBIX CIIEKTPOB MOIJIOICHUS B KAYECTBEHHOM, CTPYKTYPHOM U KOJIHNYC-
CTBEHHOM aHaJIN3ax, UCCIIEOBAaHHUH MPOIIecca KOMIUIEKCOOOpa30BaHusL.

1 KonebaTenpHas cCrieKTpockomus. Y ciioBus nossieHus konedarenbHbix (MK n KP) cniektpos.
CumMeTpust HOpMalbHBIX KoJIeOaHUI U IpaBUiIa 0TOOpAa.

2 Knaccudukanus kosaedaTesbHbIX T0JI0C. XapaKTepUCTHYHOCTD KoJeOaHuil U CTPyKTypHO-
IpYINIIOBOM aHANIHN3.

3 KonebarenbHble CIEKTPb HEOPraHUYECKUX MOJIEKYJI U MOHOB, KOOPMHAIIMOHHBIX COEANHEHHUH.
4 DneKTpOHHBIN MapaMarHuTHBIN pe3oHaHc. [Ipeacrasnenue crnexkrpa OI1P

5 ®usnueckuii cmbicn napameTpos cnekrpa IIIP. [TonoxeHne, HHTEHCUBHOCTD, MIMPHHA U (hopma
muHAA. AHU30TponHs g-akTopa.

6 Cnextpsl OIIP paaukaioB ¢ OAHUM HECIIAPEHHBIM IEKTPOHOM, KATUOHOB EPEXOAHBIX METAJLIOB,
KOMIIJICKCOB C pa3IMYHBIMU KOHPUIYypalusIMH LIEHTPAIbHOTO aTOMa.

7 llpumenenne DI1P B KOOpAMHAIIMOHHON XUMUHU.

1 SInepHblit MarHUTHBIN pe3oHaHc. Pu3ndeckre OCHOBBI BICHHUS SAEPHOIO MArHUTHOIO PE30HAHCA.
YcnoBue s1epHOr0 MarHUTHOTO PE30HAHCA.

2 XapaKTepuCTHKa aTOMOB 110 JIEpPHBIM ClIMHAM. B3anmoneiicTBue s1epHOro CuHa ¢ BHEUTHUM
MarHuTHBIM nojieM. SAMP paznuunbix sigep.

3 Xumuueckwuii capur. [Ikanbl XuMUUYECKUX CIBUTOB. BHyTpuMOneKynsapHble GakTOpPbl, BIUSIONINE
Ha XUMHYECKHUU CIBHUT.

4 Ocob6ennoctu SAIMP na siapax 13C, 19F, 31P, 59Co, 195Pt.

5 Unentudukanus BemiecTs no cnekrpam SIMP, onpenenenne cTpyKTypsl, H3ydeHHE MEXaHU3MOB U
KMHETUKH PEAKLUA.

6.2. KoHTpO/IbHBIE BONPOCHI AJIsl IPOMEKYTOYHOH aTTecTaluM (CIaYM 3a4eTa)

1 Ilpeamer 1 MeTOJ MOJIEKYJISIPHOHM crieKTpocKonmuu. CyITHOCTh B3aMMOAEHCTBUS U3ITy4eHUS C
BEIIECTBOM.

2 Ilpupona >MEKTPOMArHUTHOTO M3JIyYEHMsI, pa3iIM4YHbIC THUIIBI €r0 B3aMMOJEHCTBHS C Belle-
CTBOM. DJIEKTPOHHBIE, KoJeOaTenbHbIe, BpallaTelbHbIe, CHIUHOBBIE U sIIEPHBIEC IEPEXO/IBI.

3 OuU3MYECKUil CMBICI TAPaMETPOB CIIEKTPOB MOTJIOIIECHUS.

4 CriexTpsl MOTJIONIEHUA. Y CIIOBUS BO3HUKHOBEHUs criekTpa. [IpaBuna orbopa. Kiaccudukamms
AIIEKTPOHHBIX I1EPEXO0B.

5 MHOT037€KTpOHHBIE aTOMBI (MOHBI). ATOMHBIE TEPMBI.

6 Teopust KpUCTAJUIMYECKOTO MOJIS. 3aKOHOMEpHOCTH pacuieryieHuss AO B KpHUCTaJUTMYECKUX
MOJISIX PA3HON CUMMETPHUH U CUJIBL.

7 DneKTpoHHBIE CIEKTphl KomIuiekcoB d-anmemeHToB. Jlunarpammbl Oprena, Tanabe-Cyrano.
Cnabble ¥ CUITbHBIE MOJIS.



8 CriextpoxuMudeckuit psaf. Teopus mosst JIMraH0B.

9 [onocs! nepeHoca 3apsa.

10 IIpumeHeHHE IEKTPOHHBIX CHEKTPOB IMOTJIOMIEHUS JUISI MCCIICAOBAHUS KOOPIMHALMOHHBIX
COCTMHEHUN.

11 Konebanuss MHOrOATOMHBIX MOJIEKYJ. Y clioBus nosiBiaeHus nHPpakpacHbix (MK) ciektpos u
CIeKTpoB KoMOuHanmoHHoro paccesHus (KP).

12 CummMmeTpusi HOpMAIBHBIX KoseOaHuid U mpaBmia otdopa. Knaccupukamus koneGaTeabHBIX
10JIOC.

13 XapakTepucTUUHOCTb KOJIEOaHNUH U CTPYKTYPHO-TPYIIIOBOM aHaIu3.

14 OcobeHHoCTH KOJIEOATENBHBIX CIIEKTPOB HEOPTaHWYECKUX MOJIEKYJ U MOHOB, KOOpPIUHAIIM-
OHHBIX COCIMHEHUN.

15 ®usnyeckue ocHoBbl MeTona DIIP. YcmoBus Bo3HMKHOBeHUs pe3oHaHca. [IpaBwmiia oTOopa.
Penakcanus.

16 Tlpeacrasnenue cnekrpa DIIP, dusndeckuii cmpicn napamerpoB cnektpa DIIP. [Tonoxenue,
WHTEHCUBHOCTD, IIUPHUHA U PopMma TuHUN. AHU30TpOIus g-hakTopa.

17 Cuextpsl DI1P paaukanoB ¢ OAHUM HECIAPEHHBIM 3JIEKTPOHOM.

18 Crniextprl DIIP kaTHOHOB MEPEXOHBIX METALIOB.

19 KoMIuiekcsl ¢ pa3auuHbIME KOHPUTYpallMsMU LIEHTPAIbHOTO aToMa. ToOHKas CTpyKTypa
criektpoB DI1P.

20 [Ipumenenue DIIP B KOOpAMHAIIMOHHOW XUMUHU.

21 ®uznyeckue OCHOBBI SIBJICHUS SIIEPHOTO MArHUTHOT'O PE30HAHCA.

22 VYcnoBue f€pHOr0 MAarHUTHOIO PE30HAHCA. 3aCEIC€HHOCTh YPOBHEW SHEPrUU, HACHIILIECHHE,
penaKkcalMOHHbIE TPOLIECCH] U IIUPUHA CUTHAIA.

23 XapakTepucTHKa aTOMOB IO SIAEPHBIM ClIMHAM. B3aumonencTBue sSiA€pHOro ClHUHA C BHEUI-
HUM MarHuTHbIM nojieM. SIMP pa3nuuHbIx suep.

24 Xumnueckuii casur. [llkampl XuMUYecKuX cABUTOB. BHyTpuMonekymsipHble (pakTOphl, BIHSI-
IOILUE HA XUMUYECKUH CIBUT.

25 Cnun-cnuHoBoe B3aumojeicTBue (CCB): uncno komnonentoB, koHcTtauTel CCB, oTHOCH-
TeJIbHAs UHTEHCUBHOCTh KOMIIOHEHTOB MYJIbTUILIETA. JIBOMHOW pe30HAaHC.

7. YdeOHO-MeTOAMYECKOE 00ecreYeHne TUCIUIIINHBI

VY4ebHo-MeTo1muecKkoe obecreueHne JUCIUIUIMHBI BKIIIOYaeT pabodyro IporpaMMy Juc-
[UTUTAHBI, METOTMYECKHE MaTePUaITbl, OIICHOYHBIE MAaTEPHAIIBI.

ITosIHBII KOMIIEKT METOAUYECKUX JOKYMEHTOB pazMenieH Ha OMOC KUI'Y.

Y4eOHo-MeToanuecKoe obecreyeHne caMoCTOATEIbHOU paboThl 00yUaroIUXCsl BKIOYa-
eT: yueOHMKH, yuyeOHbIe TOCcOoOus, 3JEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI, METOJMUECKUE Ma-
TEpUAIbI.

CamocrosarenbHas paboTta oOydaromuxcs sBiseTcs (OpMOM opraHum3anuu o0pa3oBa-
TEJIBHOIO Mpoliecca Mo AUCHUILIMHE U BKIIIOYAET CIEAYIOIINE BUbI ACSITENbHOCTH: TOUCK (101~
60p) U 0030p Hay4yHOW M y4yeOHOH JUTEpaTyphl, HIEKTPOHHBIX MCTOYHUKOB MH(POpPMALUU IO
u3ydaeMoil TeMe; paboTa ¢ KOHCIIEKTOM JIEKIHH, 3JIEKTPOHHBIM Y4€OHUKOM, CO CIOBapsSMU U
CIPAaBOYHUKAMH M JIp. UCTOYHUKAMU MH(popManuu (KOHCIEKTUPOBaHKE); MOATOTOBKA cO0OIIe-
HUS (mokiana, pedepara, scce); BHIMOIHEHNE HHINBUIYAIbHBIX 3aIaHUI; ITOATOTOBKA K TMPaK-
TUYECKUM U JIp.

8. IlepeuyeHb OCHOBHO# U JOMOJTHUTEJIbHON YUeOHOI JJUTEepaTyphbl
8.1. OcHoBHas quUTEpaTypa:

a) OCHOBHAs JINTEPATYypa.

1 Kucenes, IOpuit Muxaiinopud. XuMust KOOPIUHAITMOHHBIX COCTUHCHUH:
yue0. mocobue s By30B / Kucenes, FOpuit Muxaiinosud, H. A. JloOpsIHKHA.
- M. : Akanemus, 2007 - 344 c. - Jonymeno YMO. - ISBN 978-5-7695-
3050-0 : 385-00



2 Kykymkua FO.A. XuMus KoOpIUHAITMOHHBIX coequHEeHMH. — M.: Bricmas
mikosa, 1985

3 KuceneslO. M., JloopeianaaH. A. XuMusi KOOpIUHAIIMOHHBIX COCITUHEHUM.
Mocksa, U3a. Hentp Axagemus, 2007

4 Koctpomunua H.A., Kymox B.H., Cxopux H.A. Xumust KoopIuHAITHOHHBIX
coenuHenuii, M.: Briciag mkoa, 1990, C.433

0) AONONHUTENbHAS TUTEpATypa:

5 Bunkos, JI.B. ®usnueckne MeTOIbI CCIIe0BaHUSA B XUMUN: CTPYKTypHBIE
METOJIBI ¥ ONITUYECKask CIIEKTPOCKOMHS: [y4ueb. sl XUM. CIiell. By30B] /
Buunkos, Jle BacunbeBny, 0. A. Tlentun. - M. :Bsicm. k., 1987 - 366,[1]
C.:ui. ; 23 cM. - bubmmorp.: c. 356-358. - [Ipeam. ykas.: c. 359-364. - 1-20.
6 bepcykep U.b. DnexTpoHHOE CTpOSHHE U CBOWCTBA KOOPIUHAIIMOHHBIX
coequHenuit. — JI.: Xumus, 1986

7 Jluep D. DNEeKTpOHHAS CIICKTPOCKOMHS HEOPraHUIECKUX COSAUHEeHUM. B 2-x
yacTax. — M.: Mup, 1987

8.2 llepeuenn nHGpOPMALMOHHBIX TEXHOJIOTHI, HCMOJIB3YeMbIX MPH OCYIIECTBJIeHUH 00pa3oBa-
TeJILHOI'0 IIpolecca o AUCHUILIMHE, BKJII0YAas NlepeyeHb NPOorpaMMHoOro ooecrneyenusi U ungop-
MALMOHHBIX CIIPABOYHBIX CHCTEM

ITpu ocymiecTBiIeHNN 00pa30BATEIBLHOIO Mpolecca MO AUCHUILTHHE (MOAYIII0) UCTIONb3YIOT-
csl crenyroye HHOPMaIMOHHbIE TEXHOIOTUU:
YTEHUE JICKIUH C UCIOIb30BAHUEM CAlA-IPE3CHTALUI;
BUICO- U ayaAnO- MaTCpUalibl,
KOMITBIOTEPHOE TECTUPOBAHUE;
WCIIOJIb30BAaHUE CIIal-NPE3EHTALMM IPU NPOBEICHUN IPAKTUUECKUX 3aHATHI;
pasMernienrne yaeOHO-METOIMIECKIX PeCypcoB B HH(OPMAITMOHHO-00pa30BaTeIbHON CpeJie By3a;
KOHCYJIbTAIlMK 00y4alomuxcst nocpeacTBoM cetn MHTepHeT 1 nHGopManoHH0-00pa30BaTeIbHOM cpebl
BY3a.

B nporiecce JISKIIMOHHBIX M MPAKTHYECKUX 3aHATHI UCIOIB3YETCs CISAYIOIIee MPOorpaMMHOe o0ecrieue-
HUeE:

- IPOTpaMMBbI, 00ECTIeUNBAIOIINE TOCTYT B ceTh MHTEepHEeT (Hampumep, «Google chromey);

- MpOrpaMMbl, JEMOHCTpAIMKM BUACO MaTepualioB (Hampumep, mHpourpeiBatens « Windows Media
Player»);

- IPOTPAMMBI JIJIs1 IEMOHCTPALIMY U CO3JIaHus Tpe3eHTaIuii (Harmpumep, «Microsoft PowerPointy).

9. MaTepuaabHO-TEXHHYECKOE o0ecniedeHrue TUCIHIINHbI
3ansaTHs npoBoAsATCs B yueOHOM Kopryce Ne 2, aya. 30. YueOHast aytuTopus Aj1sl IpOBe-IeHUs 3aHITUI
JIEKIIMOHHOTO THIIA, 3aHITHI CEMHUHAPCKOTO THTIA, 3aHITUH 10 MMPAKTUKaM, KyP-COBOTO MPOSKTHPOBAHHUSI
(BBITIOJTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX U MHIMBH/YaTbHBIX KOH-CYJIbTAIUHN, TEKYIIETO KOHTPOJIS,
npomexyTounoil artectauuu u [MA.  CrneunanusupoBaHHast MeOEIb: CTOJIBI YYEHUYECKUE, CTYIIb,
CTOJI IIPEToJaBaTes, 10CKa MeJIoBast, TA0JINIIbI.
TexHUUECKHE CpeicTBA O0yUSHHS: HOYTOYK C IMOJAKITFOUeHUEM K ceTh «HTepHeT» 1 obecriedeHneM J10-
CTyHa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCU-TETA, 3BYKOBBIE KOJIOHKH,
MIPOEKTOP.
JlutieH3MOHHOE POrpaMMHOE 00ecTIeYeHHE:
Microsoft Windows (JIutiensus Ne 60290784), 6eccpounast.
Microsoft Office (JIumensus Ne 60127446), Geccpounas
Kaspersky Endpoint Security (JIutenzust Ne 0E2617020310350323790), ¢ 02.03.2017 mo 02.03.2019r.
Kaspersky Endpoint Security (JIunenzus Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.
Kaspersky Endpoint Security (JIunensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 no
04.03.2023r.

YuebHas ayTuTOPHS TSI CAMOCTOSTSIIBHON PaOOTHI 00YIAFOIIIIXCS.
Crienmanu3upoBaHHass MEOEIh: CTOJIBI YYCHUYCCKUE, CTYIIbs, TOCKA METIOBast. Y 4eOHO-HArJISITHbIC TTOCO-
Oust (B JIEKTPOHHOM BHIE).
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TexHUUECKHE CpeicTBA OOYUSHHS: HOYTOYKH B KOJMYECTBE 3 IIT. C TOAKIIOYEHHEM K HH(POPMAITUOHHO-
TEJIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT» U 00ecreueHrueM JOCTyIa B DIIEKTPOHHYI0 HHPOPMAITHOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

JlunieH3MOHHOE IPOrpaMMHOE 00ecTIeYeHuE:

Microsoft Windows (JInmensus Ne 60290784), 6eccpounast.

Microsoft Office (JInmenszus Ne 60127446), 6eccpounas

Kaspersky Endpoint Security (JIunensus Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.
Kaspersky Endpoint Security (JIunier3ust Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 no
04.03.2023r. 369200, KapauaeBo-Uepkecckas pecnyonnka, T. Kapadaesck, yi. Jleanna, 29. Yae6HO-
nabopaTopHbIi Kopiryc, ayn.507

YuranpHbi 3a11, 80 MecT, 10 KOMITBIOTEPOB.

Crienmanu3upoBaHHast MeOENb: CTONbI yUCHHYECKHE, CTYIIbsI.

Texuunueckue cpeacrsa odyuenus: ucmeit bpaitng ALVA ¢ nporpammoii 5KpaHHOTO YBETUYHTEIS
MAGic Pro; cranmoHapsiii Bugeoyseanuunress Clear View ¢ MOHUTOPOM; 2 KOMITBIOTEPHBIX posLiepa
USB&PS/2; xnaBuarypa c¢ maxmagkoit (JLI1); akyctudeckast cuctema cBOOOAHOTO 3ByKOBOTO oM Front
Row to Go/$; nepcoHasbHbIC KOMIBIOTEPHI ¢ BO3MOXKHOCTBIO MOAKIIOUCHHUS K ceTh «HTepHeT» 1 00ec-
MIEYEHHEM JI0CTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpelly YHUBEPCUTETA.
JluueH3uOHHOE IPOrpaMMHOE 00ecTIeYeHHUE:

Microsoft Windows (JIutiensust Ne 60290784, GeccpouHas),

Microsoft Office (JIunensus Ne 60127446, Geccpounas),

Kaspersky Endpoint Security (JIutiensust Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.
Kaspersky Endpoint Security (JIuriensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo
04.03.2023r 369200, KapauaeBo-Uepkecckas Pecriyonuka, r. Kapauaerck, yi1. Jlenuna, 29. YaeOHo-
nmabopaTopHBIii Kopiryc, kab. 102a.

Hayunsrit 3a71, 20 mect, 10 KOMIIBIOTEPOB

Crienmanu3upoBaHHast MeOENb: CTONbI yUeHHYECKHE, CTYIIbSI.

TexHHUECKHe CPeICTBA O0YUCHHS: IEPCOHATBHBIE KOMIBIOTEPHI C BO3MOXKHOCTBIO TOI-KIFOUCHHSI K CETH
«MHTEepHET» M 00EcieueHNEeM JOCTYNA B 3JIEKTPOHHYI0 HHPOPMAIMOHHO-00pa30BaTeNIbHYIO Cpely YHH-
BEpCHUTETA.

JIuneH3MOHHOE MPOrpaMMHOE 00eCIIeYCHHE:

Microsoft Windows (JIumenzus Ne 60290784, 6eccpounas),

Microsoft Office (JIunensus Ne 60127446, Geccpounas),

Kaspersky Endpoint Security (JInnensus Ne 0E2619021414342391082), ¢ 14.02.2019 no 02.03.2021r.
Kaspersky Endpoint Security (JIunensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 no
04.03.2023r. 369200, KapauaeBo-Uepkecckas PecryOinuka, r. Kapadaesck, yi. Jlenuna, 29. Y4eOHo-
nabopatopHsbIii Kopiryc, kab.101

11



10. JIncT u3zmeHnennii padoyeii mporpaMMbl THCIUTLTHHBI

B paboueii mporpaMMe BHECEHBI CIEYIONINE U3MEHEHHUS:

HN3menenue

Jlara U
HOMEp NPOTOKO-
JIa YYeHOI'0 COBe-
Ta ¢axkyabTera/
HHCTUTYTa, Ha
KOTOpPOM  ObLIN
PaACCMOTPEHBbI
BOIIPOCHI 0 HEO00-
XOIMMOCTH BHe-
CeHUSI  HM3MeHe-
onii B IIA

Jlata m
HOMep TMPOTO-
KO0JIA Y4YeHOro
coBera  YHH-
BepcUTeTa, Ha
KOTOPOM ObLIN
YTBep:KIeHbI
U3MEHEeHusi B
A

JlaTa
BBeJICHUSA
M3MeHeHU i
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