Padouast nporpamMmma qucuuIuinHbl (MoayJisi) «CoBpeMeHHbIe (PU3MKO-XUMHUYECKHUE
METO/AbI HCCJICT0BAHUA», BKIIYAIOIIAA OUCHOYHBLIC U METOAUYECCKHUE MaTECPHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CnocobeH BbIOMpaTh W

HCIIOJIb30BaTh TEXHUUYECKHE CPEJICTBA
Y METOJbl UCTIBITAHUM JJI PEUICHUS
HCCIIeIOBATEILCKUX 3a1a4
XUMHUYECKON HAIlPaBJICHHOCTH,
MTOCTABJICHHBIX CITCIUATIMCTOM OoJiee
BBICOKOW KBJTM(HUKAINH

- I[IK-4. CnocobeH  HCHOJIL30BaTh
OCHOBHEIC 3aKOHBI
©CTECTBEHHOHAYYHBIX JUCIHILIMH B
podheCCUOHATIBHOM NS TEIbHOCTH

1.2. KoMmnereHIIuM ¥ UHINKATOPbI MX JOCTH:KeHHs, (POPMHUPYEMBIX JHCHHUILJIMHOM
(MojayJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kopn Kon
HHIUKATOPA Copep:kaHue HHIUKATOPA KOMIETEHIHHT
KOMIIeTEeHIM U
KOMIIeTeHIINH
TIK-1 IIK-1.1 3HaeT MoAXo/bl K MJIAHUPOBAHUIO OTHAEIBHBIX CTaJUIl HCCIEAOBaHUS IPU
Hajguuuu obmero miana HUP
IK-1.2 YMeeT roToBUTh 3JIEMEHTBI JOKYMEHTALMU, IPOEKTHI INIAHOB ¥ IIPOrpaMM
oTaelbpHBIX dTarnoB HUP
[IK-1.3 BrnanmeeT coBpeMEHHBIMH METOAAMH IONYUYCHHS OOBEKTOB HCCICIOBAHUS
U WCTIBITaHUs] 00BEKTOB JUIsl PEIICHUS MIOCTABICHHBIX 3aja4 HUP
TIK-4 [1IK-4.1 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUIUINH
[1K-4.2 Ymeer aHaJIU3UPOBAThH u HaxoJUTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX AWCIMIUINH, TMPUMEHsIeMble B  KOHKPETHBIX
CUTYaIUIX B IPO(ECCHOHATHLHON e TEILHOCTH
[1K-4.3 Brnameer HaBRIKaMu aHanmM3a W OOBSCHEHHMS KOHKPETHBIX CHTYalllil B
MpOopECCUOHATBHON JESITEIPHOCTH C TIO3HWIUM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AMCLUILINH

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)
Henp u3yyeHuss AUCHMILVIMHBI (MOAyJasl) — (QOpMHUpOBaHHE y OOy4arOUIMXCS 3HAHUH O
BOKHEHUIINX (UIUKO-XMMUYECKHX METO/axX, MHCCIIEOBAHUE OCHOBHBIX BOIIPOCOB TEOPUHU
XUMHUYECKOTO CTPOEHUS, TAKUX, KAK IMOCIEAOBATEIBHOCTh U KPATHOCTh XMMHYECKUX CBS3EH,
CTPYKTypHasi, ONTUYECKass U KOH(OpMAIIMOHHAsT N30MEpHsl, KOOPIUHAIIMOHHOE YHCIIO aTOMOB,
B3aMMHOE BJIMSIHUE aTOMOB M TIPYIII aTOMOB B MOJIEKYJIE, YJHEPIreTUYECKHE, DIEKTPUUECKUE U
IPyTHUE MOJIEKYJIAPHBIE XapaKTEPUCTUKH, IIPOMEKYTOUHBIE IIPOAYKTBI U MEXAHU3MBI peakLUui U
T.J. C MOMOUIbI0 (U3UUECKUX METOJOB HCCIEA0BAaHUSA; HCIOJb30BAaHUE B XUMHUYECKHX
UCCIICIOBAaHUSIX COBPEMEHHBIX CHEKTPOCKOIMYECKUX U PE30HAHCHBIX (PU3MUYECKUX METO/I0B
W3Y4YEHUs HOBBIX BEILIECTB.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJIS) 00yYaroIuiics JOHKEH
3HATh:
e 0a30Byl0 TEPMHHOJIOTHIO, OTHOCALIYIOCA K  (DU3MKO-XUMHYECKHM  METOAaM
UCCIIEIOBAHMS,;
® OCHOBHBIC 3aKOHBI U IIOHATHS, JIEKALUE B OCHOBE PAa3JINYHBIX METOOB;
e KJaccu(UKALUIO METOJOB;
YMeThb:



® IIPUMCHATH

MOJIYYCHHBIC

3HaHHUA

JJIA BBI60pa (bl/ISI/IKO—XI/IMI/I‘IC CKOro meEroaga

HUCCIICAOBAaHUA ITPU I/IHCHTI/I(l)I/IKaIII/II/I N YCTAaHOBJICHUU XUMHUYCCKOI'O CTPOCHU A,

BJIAJeTh:

¢ HaBbIKaMHW PCHICHUA 3ada4 YCTAHOBJICHHA CTPYKTYPbI

COCAUMHCHUA II0 JaHHBIM

(U3MUECKUX METOI0B HCCIICTOBAHUS MOJICKYJL.
2. O0beM, CTPYKTYpa U coepKaHue TUCHUIINHBI (MOLYJIs1)

2.1. O6beM qMCUMILTHHBI (MOYJIsT)

2.2. Tembl

Buowt yuebnoii pabomot Dopmvl 00yueHus
Ounas
O0wmas TPYA0EMKOCTh: 3a4ETHBIC eIMHUIIBI/9achl 4/144
KonTakTHas pabora: 80
3aHATHS JIEKIIMOHHOTO THIIA 32
3aHATHS CEMUHAPCKOTO THUIA 32
Koncyabranuu 16
ITpomexkyTOUHAs aTTECTALMS 3a4eT C OLIEHKOU
CamocrosiTenbHast pabora (CP) 64

(pa3aeiibl) AMCHUNIHHBI
KOJINYeCcTBa 4acoB 1o ¢gopmam 00pa3oBaTe/IbHOM AeSITeJIbHOCTH

Ounasn ¢hopma odyuenusn

(MO)Iy.TIﬂ) C YKa3zaHMEM OTBC€ACHHOIo Ha HHX

Buabl yueoHo# padoThl (B yacax)
Ne | HaumeHoBaHMe  TeM Konrakrnas padora
3ausaTus
n/n | (pazaenos) 3aHATHSA CEMHUHAPCKOr0 THIA CP
JICKIMOHHOTO THIIA
JI HHble 113 C JIP Huble

1. OnexTpudeckue u 16 0 16 0 0 0 32
MarHuTHBIE METOJIbI

2. MeTtos 16 0 16 0 0 0 32
MOJICKYJISIPHOM
CIEKTPOCKOIINHU

Ipumeuanus:

JI — nexuum, I13 — npakruueckue 3anatus, C — cemunapsl, JIP — nmabopatopusie padots, CP — camocTosTensHast

pabora.

2.3. Coaep:xanne MUCUMILIMHBI (MOXYJIs), CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3jaejaM) U
BUJaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3jiesioB)

ConepixaHue JEKIMOHHOTO Kypca

1.

OnekTpudeckue U
METOJIBI

MAar"auTHBIC

®uspuecKkue MOJEIU aTOMOB M MOJeKyl. MeTonasl onmpeneneHus
¢msnyecknx cBoicTB. Pusmueckas Teopuss Mmerona. Ilpsmas u
oOpatHas 3amaud. IIoHATHE KOPPEKTHO MOCTaBIEHHBIX 3a7ad B
MaTeMaTHKe.

OOmrass ~ xXapakTepucTdka M KIAacCH(UKAIUsA  METOJOB.
CrHeKkTpoCKoIMueckne, AUGpPaKIUOHHBIE,  JJEKTPUYECKUE H
MarHUTHBIE METOIBI. DHEPreTHICCKUE XaPAKTSPUCTUKHU PA3THIHBIX
MeToZoB. UyBCTBHUTENBFHOCTh ¥ pa3pemiaromas CIIOCOOHOCTH
MeToza. IHTerpanys MeToaoB.

B3auMoneiictBue NOISPHOW MOIEKYIBl C 3JIEKTPOCTATHYECKHM
nmoneM. OpHeHTallMOHHas MOJSIpU3allUsi M €€ CBA3b C
JUDJIEKTPUYECKON TPOHUIIAeMOCTBIO M JUIOJIBHBIM MOMEHTOM
MOJICKYJI; KJIACCHYECKHMH ¥ KBAHTOBOXMMHYECKHH MOIXOABI K
BBIBOJY ypaBHeHHH [lebas i TUHEWHONW MM JKECTKOTO JTUTIOJS.
O¢ddexr LUlTapka.

OnpeneneHne AWIIONFHOTO MOMEHTa B ra3ax (TIEpBBIA METOX
Jebas) u pactBopax (Bropoii meron [ebas). [[puMeHeHNe TaHHBIX
JUI  ONpE/eNICHUs CHMMETPUM W KOH(GOpPMAalMud MOJICKYJ,
SHEpreTUKa BHYTPEHHETO BpalleHUs U KOMILJIEKCOOOPa30BaHUS.
Meron MonekyispHbIX my4koB. JledokycupoBka u cMelieHHe
MOJICKYJIIPHOTO Ty4YKa B HEOTHOPOIHOM 3JIEKTPHUECKOM IIOJIE.
[Ipumepbl raJIOTEHUIOB BTOPOM M TpeTbed rpynn. Merton
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ANEKTPUYECKOro pe3oHaHca. OmpeneneHne JUIONBHBIX MOMEHTOB
U CTPYKTYpPhl  MOJIEKYJl  TPYIAHOJETY4YMX COEIWHEHHH U
HECTAOMIIEHBIX MOJICKYII.

MeTtoabt
CIIEKTPOCKOIUU

MOJIEKYJISIPHOM

KBaHTOBOMEXaHMUECKUI TOAXOJ K ONHCAHUIO KOJeOaTEIFHBIX
CIIEKTPOB. YpoBuu SHEpPruu, ux KiaccupuKanms,
(dyHIaMEHTabHBIC, OOCPTOHHBIE W  COCTABHBIC  YaCTOTHI.
MHTEeHCHBHOCTH MOJIOC KOJieOaTeabHbIX CIIeKTPoB. [IpaBuia or6opa
u uaTeHcuBHocTh B MK nornomennn u B cnektpax KP.
Knaccrgeckas 3agada o kojeOaHMSIX MHOTOATOMHBIX MOJIEKYIL.
Yactorel U ¢GopMBI HOPMAaIBHBIX KoJeOaHUII Moiyiekyn. Bwibop
MO/IEIIH.

EcrectBennpie koopauHathl. Ko3(h(UIMEHTH KHHEMaTHIECKOTO
B3auMojieicTBUsl. CHIIOBBIE TOCTOSIHHBbIE. YUY€T CHUMMETPUHU
MoJieKysbl. CHUMMETpUsT HOPMAIbHBIX KOJCOAHUA, KOOPIUHATHI
CUMMETPHH.

Ananus HOPMaJbHBIX KoJieOaHui MOJICKYJIbI o
skcnepuMeHTanbHeIM HanHeIM. ComoctaBnerne UK u KP ciektpos
U BBIBOABI O CHMMETPHH MOJIEKYJBL. XapaKTepUCTUIHOCTD
HOpPMAaIBHBIX KoNeOaHuil. OTpaHHYEeHUS KOHICNIUU TPYIITOBBIX
9acToT.

OnpeneneHue CUWIOBBIX TIOJCH MOJIGKYJIBI W TpoOieMa ux
HEOJHO3HAYHOCTH. Hcnonb3oBanue HU30TOMHYECKHUX
pasHOBUAHOCTEN Mouiekysa. Koppensius CUIOBBIX MOCTOSHHBIX C
JIPYTUMH TTapaMeTpaMu U CBOWCTBAMHU MOJIEKYII.

[IpumeHeHne MeTONOB KOJEOATETHHOH  CIIEKTPOCKONUU LIS
KayeCTBEHHOTO W  KOJNWYECTBEHHOTO aHAIW30B M JAPYTHE
npuMeHeHns B XuMud. CrennUIHOCTh KoIe0aTeIbHBIX CIICKTPOB.
HccrmenoBanust THHaAMUYECKON M30MEPHH, PaBHOBECHH, KHHETHKH
peakuu.

Texnuka n meronuku MK cnexrpockonuu u cnekrpockonun KP,
MperMyIIeCcTBa JIa3ePHBIX HCTOYHUKOB BO30YKCHHUSI.
OmuccuoHHass Y® CHEKTpOCKOMUs KaK METOJA HCCIeI0BaHUs
IByXaTOMHBIX ~ MOJIEKyJ. BeposSTHOCTH TeEepexomoB  MEXIy
ANEKTPOHHO-KOJIe0aTeIbHO-BPAIIATEIEHBIM M COCTOSHHUSIMH.
[punuun ®dpanka-Konnona. OnpeneneHue 3HEPrud IUCCOLMALNAN
U IPYTHX MOJICKYIIIPHBIX TIOCTOSIHHBIX.

AOGcopOIoHHasl CIIEKTPOCKONHS B BUAMMON U Y@ 00nacTsax Kak
METOJl HCCJIENOBAaHUSl DJIEKTPOHHBIX CIIEKTPOB MHOTOAaTOMHBIX
MOJIEKYI. XapakTepUCTUKH SIEKTPOHHBIX COCTOSIHUH
MHOTOATOMHBIX ~ MOJICKYJI:  DHEPrus, BOJIHOBBIC  (DYHKIIUH,
MYJBTHIDIETHOCTh, BpeMs >Ku3HH. CHMMETpHs M HOMEHKIJIATypa
3JIEKTPOHHBIX COCTOSTHUM.

Knaccupukamuss ©u  OTHECEHHE  DICKTPOHHBIX  IIEPEXOJIOB.
WHTEeHCHBHOCTH TOJIOC pa3iIMYHBIX IepexonoB. [lpaBmma otdopa u
HapylUIeHUs 3ampeTa.

[IpumeHeHre  SAEKTPOHHBIX  CIEKTPOB  TMOTJIOLICHHS B
KaueCTBEHHOM, CTPYKTYpHOM W KOJWYECTBEHHOM aHammu3ax. O
cnenudUKe SJICKTPOHHBIX CIEKTPOB MOTJIONICHUS —Pa3IHYHBIX
KjmaccoB  coenuHeHWH. CHEKTPHl COMPSKEHHBIX CHCTEM |
MpOCTpaHCTBEHHBIE  3(P(EeKTBI B ANEKTPOHHBIX  CHEKTPax
TIOTJIOIICHUSL.

TexHUKA CIIEKTPOCKONUH B BUAUMOH 1 YD obmacTsx.
Jromunecniennuss  (duyopecueHums u pocdopecueHIms).
®doroduzuyeckre  TpoIecCHl B MOJICKYIIE. OcHOBHBIE
XapaKTePUCTUKU JIIOMUHECICHIIMA (CTIEKTPHl TOTJIOMIEHUSI U
CHEKTPbl  BO30YXKAEHHS, BpeMEHa IKM3HH  BO30YKICHHBIX
COCTOSIHUH, KBaHTOBBIN u SHEPreTU4eCKUil BBIXOJ]
JIIOMUHECIEHITNH). 3aKOHOMEPHOCTH JIIOMHHECHEHIIUU  (3aKOH
Crokca-Jlommerns, npasuio JleBmuna, 3akoH Basuiosa). Tymenne
JTFOMUHECIICHITHH. [pakTryeckoe HCTIONB30BaHUE
KOJMYECTBEHHOT0 JIIOMUHECHEHTHOI'O aHaJIN3a.

Pu3nyecKkue OCHOBBI SIEPHOIO0 MarHUTHOrO pe3oHaHnca. CHATue




BBIPOXKJCHUSI CIMHOBBIX COCTOSHHHM B ITIOCTOSHHOM MarHHTHOM
mojie. YcCJOBHE SEpHOTO0 MarHUTHOTO PE30HAHCA. 3acelIeHHOCTb
YpOBHEHl 3HEpruyM, HACBIIICHHE, PETAKCAIMOHHBIC MPOLECCH |
IIApHHA CUTHAJIA.

XUMUUECKUN CABUT U CIUH-CIMHOBOE PAaCLICIUICHHE B CIEKTPax
SAMP. Koncranta oSkpaHupoBaHUs  sapa. OTHOCUTEIbHBII
XMMHUYECKUH CHIBHT, €r0 OIpeesICHHE U HCIIOIb30BAHUE B XUMHH.
CHOuH-CIIMHOBOE B3aUMOJICHCTBUE S7Ep, €ro MPUPOAA, YHUCIO
KOMIIOHEHT ~ MYJIbTHIUIETOB, DPAacCIpElelieHHe HWHTEHCHBHOCTH,
mpaBuwiIo cymMMm. AHaimmu3 cnektpoB SIMP mepBoro m He mepBOro
MOPSAKOB. MeTox IBOWHOTO pe30HaHca.

[Ipumenenue cnekrpoB AAMP B xumun. TexHMKa M METOAUKA
sKkcriepuMenTa. CTPYKTYpHBIH aHaiu3. XUMHUECKas MOJISIpU3aius
sanep. brnok-cxema cnextpomerpa SAMP, Tumel cnekTpoMeTpoB.
Xapaktep 00pasIoB.

IIpyHIUOBI  CHEKTPOCKONUM  3JIEKTPOHHOTO  IapaMarHUTHOTO
(ctimuOBOTO) pe3onanca. Yciosus JIIP; g-dakrop u ero 3HaueHue.
CBepxToHKOE pacuieruienne curnaia JIIP npu B3auMopeicTBuu ¢
OJTHUM M HECKOJBKHMHU sIpaMH. YHCI0 KOMIOHEHT MYJIBTHILIETA,
pacupenenenne wHTeHCHBHOCTH. Komcranta CTC. Tonkoe
pacmennenue. Illupuna nuuumil. Ilpunoxenune meroma OIIP B
XUMuHM.  M3ydeHnMe  MEXaHM3MOB  XHMHYECKHMX  pEaKIH.
Xumuueckas mossipu3anus 3MeKTpoHoB. Onpesnenenne cBOOOIHBIX
pajuKajoB M JPYyTUX MapaMarHUTHBIX IEHTPOB. lcmonbp3oBaHue
CITMHOBBIX METOK. biok-cxema crekrpomerpa DIIP, ocobeHHOCTH
SKCIIEPUMEHTA, TOCTOWHCTBA U OTPaHMYCHHS METO/IA.

Cojaeprxanue 3aHATHII CEMHHAPCKOI0 THIIA

HanmeHnoBaHue TeM (pa3iesioB)

Tun Coz[ep)lcalme 3aHATHH CEMHUHAPCKOI0 TUIIA

DneKTpudecKue A Mar"HuTHEIE
METO/IBI

13 | OmpeneneHne MUIONBHOTO MOMEHTa B Taszax (TEpBBIH
metox [lebas) m pactBopax (Bropoit meron Jebast, meTox
I'enectpanna

[lpuMeHeHne NMaHHBIX AJSL ONpPENETICHUS CUMMETPHH |
KOH(OpMalMK  MOJIEKYJ, DJHEpreTMKa BHYTPEHHETO
BpalleHHs u KOMIUIEKCOO0pa3oBaHusl. Merton
MOJICKYJISIPHBIX ITyYKOB.

@parMeHTapHbli  MOAXOA K  PAacyeTy  JUIIOJIBHOTO
MoMeHTa. KBaHTOBO-MEXaHHYECKHHA pacdeT IUIOIHHOTO
MOMEHTA.

KBaHTOBOMEXaHNYECKHUH MOJX0] K OIMCAHUIO
KoNeOaTeNnbHBIX ~ CHEKTPOB.  YPOBHH  JHEPTUH, UX
knaccupukanys, (QyHIaMEHTAIbHBIC, OOCPTOHHBIC U
COCTaBHBIE YaCTOTHI.

Mertonbt MOJIEKYJISIPHOM
CIIEKTPOCKOIINN

13 | UnTeHcHBHOCTS  MMOJIOC  KOJEOATENBHBIX  CIIEKTPOB.
[IpaBuna ot6opa u nHTEeHCHBHOCTH B MK mornomennu u B
cnektpax KP. Kiaccudeckas 3amaga o KojeOaHHSX
MHOTOAaTOMHBIX MOJIEKYJI. YacTOTHI U (pOPMBI HOPMATBHBIX
KoJIeOaHUH MOJICKYIL.

Bei6op MOJICIIH. EctecTBennrie KOOPMHATEI.
Koo duimeHTbl  KHUHEMaTHYECKOTO  B3aMMOJCHCTBHS.
CI/IJ'IOBI)Ie MOCTOSIHHBIE. Y4eT CUMMCTPUU MOJICKYJIbI.
CuMMmeTpusi HOPMANBHBIX  KOJNEOAHWH, KOOPAWHATHI
CUMMETpPHHU.

AHanu3  HOPMANBHBIX  KONEOAHWI  MOJNEKYJNBl IO
sKcrepuMeHTanbHEIM MaHHBIM. ComocraBienne MK u KP
CIICKTPOB U BBIBOJBI O CHMMETPHH MOJICKYJIBL.
Jromunecniennus (¢uryopecueHIms u (PochOpPECICHITHS).
doToduznyeckue Mpouecch B MOJIEKYJIE.

OCHOBHBIE XapaKTEPUCTUKU JIIOMHUHECLEHIIMH (CIIEKTPhI
TIOTJIOIIEHHSI M CIEKTPHl BO30Y)KICHHS, BPEMEHA JKU3HU
BO30Y)KIICHHBIX COCTOSHUH, KBAHTOBBII U YHEPTeTHUECKUI
BBIXO/T JIIOMUHECIICHIIVH).




3aKOHOMEPHOCTH  JIIOMHHEcHeHnn  (3akoH  Crokca-
Jlommens, mnpaBmno JleBmmmHa, 3akoH BaBuiona).

TyH.IeHI/Ie JJIOMUHCCIICHIINH. HpaKTI/I‘ICCKOC
HUCIIOJIb30BAHHEC KOJINMYCCTBCHHOTO JJIOMHUHECIICHTHOTO
aHaij3a.

Ananus cnektpoB SIMP nepsoro nopsaka. Ilpumenenune
cnektpos AMP B xummuu. Texnuka u MerToauka
skcniepuMenTa. CTpyKTypHBII aHaIH3.

Xumuueckas TIOJISTPU3ALIUS sep. Bbrnok-cxema
crektpomerpa SMP, Tumel cnekTpoMeTpoB. XapakTep
00pasIos.
Conep:xkaHue caMOCTOSITEJIbLHOH PadoThI
Ne .
w/n HaumeHoBaHue TeM (pa3aenoB) Coaep:xanue caMOCTOSATEIbHOI padoThI
1. ONeKTpu4eckne W~ MarHUTHBIC | V3ydeHwe IeKIMOHHOTO MaTrephana, ITOATOTOBKA K 3aHITHAM
METOJIbI CEMHUHAPCKOTo TUIIA, 03HAKOMJICHHE u mpopadoTKa
PCKOMEHJOBAaHHON  JHTEpaTypsl, paboTra ¢  3JIEKTPOHHO-
OMOTMOTEYHBIMH CUCTEMAMHU
2. Mertonpl MOJIEKyJIsipHOU | M3yueHue JEeKUMOHHOTO Marepuana, IOArOTOBKAa K 3aHATHAM
CIIEKTPOCKOIUU CEMUHapCKOro THUIIA, 03HAaKOMJICHUE u mpopaboTKa
PEKOMEHJOBAaHHON  JHTEpaTypsl, paboTa ¢  3JIEKTPOHHO-
OUOJIMOTEYHBIMH CUCTEMAMK

3. OueHo4YHbICe MaTepHaJbl 1JIsi NPOBEJCHUS TEKYIIEero KOHTPOJISI YCIEeBaeMOCTH (B TOM
yHuciae PpyO0ekHOro) M TNPOMEKYTOYHOH aTTecTANMU O0Y4YAIIUXCHA MO0 JMCHUIIHHE
(Moay.110)
[lo nucuumnnuzHe (MOIYJIO) MPEXyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa

OCBOCHUS:

® TEKYLIUH KOHTPOJb YCIIEBAEMOCTH (B TOM YHCIIE PYOEIKHBIN);

® [IPOMEXYTOYHAs aTTeCTalus 00YUaroIUXCs 0 AUCHUIUIUHE (MOIYJIIO).
3.1.1. OueHo4yHbIe MATEPHAJIBI A5 IPOBEICHUSI TEKYIIero KOHTPOJIS yCIIeBaeMOCTH (B TOM
yucjie py0eKHOro) mo JMcCuMIuIinHe (MoayJiro)

Ne | KonTposupyemblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOTI'0 CPe/ICTBA
n/n

1. DNEeKTPUYECKHE U MAarHUTHBIE METO IbI
2. MeTo1bl MOJIEKYJISIPHOM CIIEKTPOCKOIIUH

3.1.1. TunoBbie KOHTPOJIbHBIE 3aJAHUS
KonTpoJbHblii padoTa
1. /[aiite ompenenenue npsiMoi 1 0OpaTHOM 3a7auu PU3UUECKOTO0 METOIA.
2. HazoBute Haubojiee BaXKHbIE XapAaKTEPUCTUKU  CHEKTPOCKOINUYECKHX  METOJOB
HCCIIEI0OBaHUS.
Packpoiite cymHocTh 1uppakIuOHHBIX METOI0B HcciieoBanus. O0acTu NpUMEHEHUS.
Kak MOXHO onpenennTs XapakTepucTUYECKOE BpeMsl MeTo1a?
Kakue Monexyibl UMEI0T COOCTBEHHBIN TUITOIBHBI MOMEHT?
Onuiure NoBeIEeHUE NUIIEKTPUKA B CTATUYECKOM IEKTPUUYECKOM I10J1e?
UYro Takoe nossipuzyeMocTs BeuecTBa? Kakue BUJIbI MOJISIPU3YEMOCTH MOXKHO BBECTH IS
MOJIEKYJ1?
8. Moxker 1M paccMaTpUBaThCA BEIUYMHA OPUEHTAL[MOHHOM MOJSPU3YEMOCTH B KauecTBe
MOJIEKYJISIPHOM XapaKTepUCTUKN?

NowvkwWw

9. Hamummure ypaBHenue Kmaysmyca — Moccortu. OOBsicHUTE (PU3UYECKHI CMBICI
BEeIMYMH, BXOJISIIIMX B O3TO YypaBHeHHe. JIis KakuxX BEIIECTB OHO MOXET OBbITh
MIPUMEHUMO?

10. Hanumute ypaBuenue Jlopentia — Jlopenna. O0bsicHuTe GU3NYECKUN CMBICT BEIMYUH,
BXOJISIIIMX B 9TO YPaBHEHHE.
11. Hanumute ypaBHenue Jlebas u 0ObsScHUTE (U3NYECKUI CMBICI BEIMYMH, BXOMSIIUX B



12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.
25.

26.

27.

28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.
39.
40.

HETO.
B uem 3akmiouaercst mepBbiii meron [lebast st ompeneneHHs] IUIMOJBHBIX MOMEHTOB
MOJIeKYJ1?
B yem 3axmrowaercs Bropoit meton JlebGas s ompeneneHus IUTOIBHBIX MOMEHTOB
MOJIEKYJ? 3aBUCHUT JIM ONPEJENIEMOE 3HaUYEHUE TUITOJIBHOTO MOMEHTA MOJIEKYJIBI OT BUJIA
pacTBOopUTENS?
Uro Takoe 00epTOHBI M cocTaBHbIe 4acTOoThl? Uem oOycnoBieHo ux mnosiieHue B MK
CIieKTpax?
Ot kakux ()akTOpOB 3aBHCHUT BEIMYMHA CHIIOBOW mocTossHHOU? [louemy it TpOMHBIX
cBs3ei oHa HaubosbIIas?

Yro Takoe xapakrepucTuueckas yactora? [1o kakoMy NpUHIIMITY YacTOTHI pa3JessioT Ha
XapaKTEPUCTUUECKUE U HEXAPAKTEPUCTUUECKHE?

Kakoe koneOaHue Ha3bIBalOT BaJCHTHBIM, a Kakoe nedopmannoHHbM? [louemy 31O
paszaesneHue yciaoBHO?
Kak Ha ocnoBanuu MK crieKTpoB MOKHO c/ieNaTh 3aKJII0OUEHHE O CII0c00e KOOPAUHAIIMH B
KOMIUIEKCHBIX COCIMHEHMSIX ?

[lepeuncnure ocHOBHbIe obOnactu mnpuMmeHeHuss WK crektpockonuu, NpuBeaAnTE

MIPUMEpBHI.
Kakumu 0CHOBHBIMHU CBOMCTBAMM XapaKTEPU3YIOTCS JIEKTPOHHBIE COCTOSHUS MOJIEKYJ?
Kak dopmynupyercs npuniun Ppanka — KoHmoHa a1 BEpOSITHOCTH AJIEKTPOHHBIX
nepexo10B?
[lo kakuM mpu3HakKaM MOKHO UAEHTU(HUIMpPOBaTh B Y@ crekTpe mojocy MOrJomeHus
n—n* nepexona? YeM OOBICHSAIOTCS CIBUTH ITOHM MOJOCH MPU U3MEHEHUU MOJISIPHOCTH
pacTBOpUTEINS?
Kak Biuser conpsbkeHue XpoMOQOpHBIX TpyHI Ha HX S3JIEKTpoHHBIM crekTp? Kak
OTpa)kaeTcs Ha MHTEHCHUBHOCTU M—T™* IMOJIOCHI MOTJIONIEHHUS] W3MEHEHHE KOH(pOpMaun
COTIPSKEHHOM CHCTEMBI IBOMHBIX CBSI3EH?
OxapaxkTepu3yiTe yCIOBHUS MOJYYSHUS U CITIOCOOBI M300paKEHHUS AJICKTPOHHBIX CTIEKTPOB.
[ToyeMy OKTadapUYECKHE KOMIUIEKCH (craboro mossi) Mn®" OKpallleHbl 3HAYMTENLHO
MeHee MHTEHCHBHO, YeM TaKHUe ke KoMIuiekehl Cr*

OOpsicHUTE, B 4Y€M 3aKJIIOYAETCs BIUSHHE CHUH-OPOMTAIBHOTO B3aUMOICWUCTBUS H
addexra Ana-Temnepa na DCII?

Kak BbIpakaeTcst sHeprus B3auMoJIeHCTBUA siapa, 001aJal0Iero HeHYJIEBbBIM CIIMHOM, C
BHEUTHUM MAarHUTHBIM HOJIEM?
KaxoBbI yci10BHS sII€pHOTO MarHUTHOTO pe30HaHca?
UYTo Takoe CIMH-pEeTOYHas U CIMH-CIIMHOBAs peslakcanus?
[lepeuncnure n 3aUIINTE BHIPAKEHUE U IIKAIBl XMMUUYECKUX CIBUTOB B SIMP.
UYro BAMAET HAa BEIMYMHY XUMHUYECKUX cABUTOB B AMP? [loueMy xumMuyeckue CABUTH B
SMP "F u *C meHs10TCS B 3HAUUTENIBHO OOJIbIIEM Iuana3oHe, ueM B [IMP?
UTo Takoe KOHCTAaHTa SKpaHHpPOBaHUA sAjpa? B BHIE KaKMX COCTaBIIONIMX €€ MOXKHO
MpeACTaBUThH?
OOBsicHUTE IPUPOY CIIMH-CIIMHOBOTO B3auMoieicTBUs? Kakue cBefieHNe qaeT BeIMYnHA
KOHCTAaHTBI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUSA?
YKaxxuTe OCHOBHBIE MIApAMETPhI U XapaKTepHble uepThl criekTpoB AMP nepBoro nopska.
UYro HazbIBaeTCs 3IEKTPOHHBIM 3 dexkToM 3eemana?
B uem paznunumne AMP u OIIP cniekrpockonnn?
B uem 3akimrouyaeTcs ycioBue MarHUTHOrO pe3oHaHca? Hanumure ypaBHeHue.
Uro Takoe g-daxTop Jlanae u kak oH BIMSIET Ha NoJokeHue curHana J11P?
Yro Takoe NEKTPOH-JIEPHOE CBEPXTOHKOE B3aUMOJECTBHE?
KakoBbl mpaBuia otOopa Al MNEPEXOJ0B MEXIYy 3€E€MaHOBCKUMH YPOBHSIMH IO
JJIEKTPOHHOMY U SIIEPHOMY CIIMHOBBIM KBAaHTOBBIM YHUCJIAM B CUCTEMAax C DIIEKTPOH-
AJIEPHBIM CBEPXTOHKHUM B3aUMOJECHCTBUEM?



41. B yeM cyTh METO/Ia «CIIMHOBBIX MeTOK»? Kakue 1aHHbIE OH MMO3BOJISET OIy4aTh?

42. IIpuBennre npumeps! npumeHenus D1 1P cnekrpockonun.
3.1.2. MeTtoanueckue MaTepHabl, OIpeAe/sOlNde MNPoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [eATEJbHOCTM B XOJAe TeKYlero KOHTPOJs
ycrneBaeMoCTH
KounTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTaBJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIMNOOK.

Ouenka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuiicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MIOTPELIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCS, €cClIU OOYy4YaloIIUHCS OCBOMWJI TOJBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBHE JIOJDKHOW CBSI3M MEXKAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs He OTBEeYaeT Ha
ITOCTaBJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIs1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH

3.2.1. 3apanust W/ MHbIEe MAaTePUAJIbI ISl IPOBEJeHUS TPOMEKYTOYHON aTTecTalluu
Metoab! onpenesieHUsI 31eKTPUYECKUX THI0JIbHBIX MOMEHTOB MOJICKY.JI

JlupnekTpuueckass — MPOHMIAEMOCTh M JJIGKTpHYECKas — MOJSIpU3alusl  JUAJIEKTPHKA.
ONEKTPUUYECKNUN TUIOJBHBI MOMEHT MOJIEKYJIbl OCHOBHBIE BUBI MOJISIPU3ALINN TUIEKTPUKA:
JJIEKTPOHHAs,, AaTOMHAas, OpueHTaunoHHas. CBA3b OPHMEHTALMOHHAS  IOJSAPHU3aLUA  C
JMRJIEKTPUUECKOM MPOHUIIAEMOCTBIO U AUIIOJIEHBIM MOMEHTOM MOJIeKyJ. Y paBHeHue Jlebas, ero
npumeHenue u orpanndeHus. Dddexr [lrapka.

OmnpeneneHue IUNOIBHOIO MOMEHTa B rasax (mepBblii mMeton [leGast) m pactBOpax (BTOpoi
meton Jlebas, meron ['enectpanna). [lpumeHeHne AaHHBIX U ONpENEIICHUS CUMMETPUU U
KOH(OPMALIUU MOJIEKYJI, JHEPTreTHKa BHYTPEHHETO BpallleHHUs 1 KOMILIEKCooOpa3oBaHus. MeTon
MOJIEKYJISIPHBIX ITy4YKOB.

PacueTHblil anmapar MeToja AUMOJIBHBIX MOMEHTOB. BEKTOpHO-aguTTHBHas cxema pacuera
JUIIOJIBHBIX MOMEHTOB. CBsA3€BbIE MOMEHTHI. [ pyImoBbie MOMEHTHI. PparMeHTapHbBIN MOAX0 K
pacudeTry IUIOJbHOrO MOMeHTa. KBaHTOBO-MEXaHNYECKUI pacdyeT JUIOJIbHOTO MOMEHTA.
Metoasl  kKosedatenbHOl  cnekTpockonuu. Hudpakpacubie (UK) cnekrpsl u
KOMOMHANMOHHOe paccesinue cBera (KP)

KBanTtoBoMexaHWYeCKUI MOAXO0/A K OMHCAHMIO KOJIEOATEIbHBIX CIIEKTPOB. YPOBHH SHEPTUU, UX
kinaccupukanus, (yHIaMEeHTalbHble, OOEPTOHHBIE W COCTAaBHBIE YAacTOTHl. VIHTEHCHBHOCTh
moJioc KosebarenbHbIX CreKTpoB. [IpaBmma otb6opa u mHTeHCcHBHOCTh B MK mormomennu u B
cnekrpax KP. Kimaccuueckas 3agaya o KkojeOaHUsIX MHOTOATOMHBIX MOJIEKYJI. HacToThl 1 (hOpMBI
HOpMaJbHBIX  KojJeOaHui  Mojekynl. Bwibop momenu. EcrecTBeHHble  KOOpPIUHATHI.
KoadduumeHTsl KHHEMAaTHYECKOT0 B3aUMOAEHCTBU. CHUIIOBbIE MMOCTOSIHHBIE. YUET CUMMETPUHU
MousieKysibl. CuUMMeTpusi HOPMAaJbHBIX KoJieOaHUI, KOOpJIWMHATBl CUMMETpUU. AHAIN3
HOpPMAaJIbHBIX KOJIGOAHWH MOJIEKYJIbI MO 3KCIEpUMEHTaIbHBIM JaHHbIM. ConoctaBienue UK u
KP cnektpoB u BBIBOABI O CHUMMETPUHM MOJIEKYJIbl. XapaKTePUCTHUYHOCTh HOPMaIbHBIX
Kosiebanuil. OrpaHWYeHHs KOHIENIUU TPYMIOBBIX 4acToT. OrlpeneneHnue CHIOBBIX IOJeH
MOJIEKYJIbl U Tpo0OiieMa UX HEOAHO3HAYHOCTHU. Vcronp30BaHne N30TOMMYECKUX Pa3HOBUIHOCTEN
MouteKy1. Koppensius cuioBbIX MOCTOSIHHBIX ¢ APYTHMHU TapaMeTpaMH U CBOMCTBAMH MOJIEKYJI.
[IpumeHeHne METO10B K0JIeOaTeTbHOM CIEKTPOCKOMUH JJIsi KAUeCTBEHHOTO U KOJIMYECTBEHHOTO



aHaJM30B M Jpyrue NpuUMeHeHus B XUMUH. CrneunuyHOCTh KOjIeOaTeIbHBIX CHEKTPOB.
HccnenoBanusa TMHAMUYECKOW N30MEPUH, PABHOBECHI, KHHETHKU PEAKIUMN.
Texnuka m meronukun UK cnexrpockonuu u cnexrpockonuu KP, mpenmyniectBa ja3epHbIX
HMCTOYHUKOB BO30YKICHHUS.
Metoabl 2JIEKTPOHHOI cieKTpocKkonuu. CreKTpocKonus B BUAMMOM U yIbTPa(H01eTOBOM
(YD) obaacTax
OOmiast XapakTepuCTUKa CBOMCTB 3JIEKTPOHHBIX cocTosiHMNA. KonebarenbHble U 3IIEKTPOHHBIE
SHEPreTHUYECKHE YPOBHM JBYXaTOMHOM MOJIEKYJbl. BeposTHOCTM IEepexoqoB  MEXIy
3JIEKTPOHHO-KOJIe0aTeIbHO-BpaliaTeIbHbIM U cocTossHUsAMU. [lpunimn  ®dpanka-Konnona.
XapaKkTepUCTUKU JJIEKTPOHHBIX COCTOSIHUM MHOTOAQTOMHBIX MOJIEKYJ: 3HEpIHs, BOJHOBBIE
(GYHKIMH, MYJIbTUIUIETHOCTb, BpeMs >KU3HH. CHMMETpuss M HOMEHKIATypa 3JIEKTPOHHBIX
COCTOSIHHUM.
Knaccudukanuss u OTHeceHHE HJIEKTPOHHBIX nepexonoB. IlpaBunma orGopa W HapylleHUsS
3anpeta. Cienu@uke 3IeKTPOHHBIX CIEKTPOB MOTJIOUICHHS PAa3IUYHbBIX KJIACCOB COSAMHEHUN.
DJNEKTPOHHBIE CIEKTPBI KOMIUIEKCOB MEPEXOAHBIX METALIOB. TeopHs KpUCTAINIMYECKOTO TOJIS.
Cnexrpoxumuyecknit psan. Bosmoxknoctu OCII B ompeneneHun mapameTpa MOTJIONICHUs A.
[IpaBuno orbopa u uHTEHCHMBHOCTH JCII A7 KOOpAMHAIMOHHBIX COEAMHEHUH. Jlnarpammbl
Oprena mist «Oh» u «Td» xommuiekcoB. CrnnH-opOuTanbHOEe B3auMonencTBue. Dddext Sna-
Temnepa
[IpuMeHeHHe SJIEKTPOHHBIX CIEKTPOB TMOTJIOLIEHUS B KA4€CTBEHHOM, CTPYKTYpHOM U
KOJINYECTBEHHOM aHajn3ax. TeXHHKa CIeKTPOCKOIUH B BUIAUMON 1 YD o0nacTsx .
Jlromunecnientus  (puyopecuennmsi u - docdopecuennmsi). DPoTodpu3zMUIEcKne MPOIECCH B
MoJiekyJie. OCHOBHBIE XapaKTEPUCTUKU JIFOMUHECHEHIUH (CIEKTPhl MOTJIOMEHUS U CIEKTPhI
BO30Y’KJICHHs, BpeMEeHa >KU3HH BO30Y)KIEHHBIX COCTOSIHMM, KBAHTOBBI M SHEPreTHYECKHid
BBIXOJ JIIOMUHECLICHIINM). 3aKOHOMEPHOCTH JoMuHecueHun (3akoH Crokca-Jlommens,
npaBwio JleBmmHa, 3akoH BasunoBa). Tymenue momuHecueHnuu. IIpaxTuueckoe
HCII0JIb30BaHNE KOJIMYECTBEHHOTO JIIOMUHECIIEHTHOTO aHAJIN3a.
MeTtoa s1i1epHOro MArHUTHOIO Pe30HAHCA
@u3nYecKUe OCHOBBI SIEPHOTO MAarHUTHOTO pe3oHaHca. CHSTHE BBIPOXKJIEHUS CIMHOBBIX
COCTOSSHMM B TIOCTOSHHOM MAarHMUTHOM TIIOJie. YCJOBHE SIEPHOTO MAarHUTHOIO PpE30HAHca.
3aceneHHOCTh YPOBHEHN dHEPIUH, HACHIIIEHNE, PEJaKCAlMOHHBIE IIPOLIECCH] U IIMPUHA CUTHAA.
XWUMUYECKUH CIBUT M CIUH-CIMHOBOE pacuieryienne B crektpax SAMP. Koxcranra
9KpaHUpoBaHUs Aapa. OTHOCUTEIbHBIM XUMUYECKHUI CABUI, €0 ONPEIEICHUE U UCIIOIb30BaHUE
B xuMuH. CHMH-CIMHOBOE B3aWMMOJECHCTBHE sJ€p, €ro MpUpOJa, YHCIO KOMIIOHEHT
MYJIBTUIUIETOB, PACHpPEEICHUEe WHTEHCUBHOCTH, INpaBWIO CcyMM. AHamu3 cnekrtpos AMP
nepBoro nopsaka. [Ipumenenue crnektpo AMP B xumun. TexHrka 1 METOANKA 3KCIIEPUMEHTA.
CrpykTypHbIl aHasn3. XUMHYecKas nosspusanus saep. biuok-cxema cnexkrpomerpa SAMP, turel
CIEKTPOMETPOB. Xapakrep 00pasIioB.
Metoa 371eKTPOHHOI0 MAPAMATHUTHOI'O PE30HAHCA
[TpyHIMITBI CIEKTPOCKOMUH 3JIEKTPOHHOTO MapaMarHUTHOTO (CIIMHOBOIO) pe30HaHca. Y CIOBUS
OIIP. g-daktop u ero 3HaueHue. CBepxToHKoe pacuieryienne curHana OIIP  mpu
B3aMMOJICHICTBUM C OJHUM U HECKOJbKUMHU sApaMu. YHCIO KOMIIOHEHT MYJbTHUILIETA,
pacnpenenenne uHTeHcuBHOCTH. Koncranta CTC. Tonkoe pacmemenue. Illupuna nuHMM.
[Ipunoxenne wmeroma OIIP B xmmum. HM3ydyeHne MexaHM3MOB XHMHMUYECKUX PpEaKIUH.
XuMHuueckass MOJsApU3alus dJIEKTpoHOB. OmnpeneneHre CBOOOAHBIX paJUKaIOB U APYTUX
IapaMarHUTHBIX HEHTPOB. Mcnonap30BaHne CIMHOBBIX METOK. biok-cxema cnektpomerpa OIIP,
0COOEHHOCTH IKCIIEPUMEHTA, IOCTOMHCTBA M OTPAaHUYCHUS METO/IA.
3.2.2. MeToguyecknue MaTepHaJbl, ONpeAe/siIiOIMe IPoUeAYPbl OLEHMBAHUSA 3HAHWUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALlUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20
ITocnemoBaTenbHOCTD BEIOOPKHU Omnpenernena 1o pasnenam
Kpurepnu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC




KaXXJ10I0 pazacia

«5» ecn npaBWIbHO BBIIONHEHO 90-100% TecToBBIX 3aMaHui

«4» ecn TPaBWIBHO BBIIOTHEHO 70-89% TECTOBBIX 3a1aHHA

«3» ecu MPaBUWIIbHO BBINONHEHO 50-69% TecTOBBIX 3aJaHuil
IIpouenypa oneHuBaHusA 3HAHUH (YCTHBIH OTBET)

[Ipenen AIUTENEHOCTH 10 MUHYT

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2

[MocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB U3 | CiyvaifHas

Kputepuu ouenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3TI0KEeHHEe MaTeprana 6e3 (pakTHIecKux OommnooK

- JIOTHKA M3JIO’KCHUS

- MCTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHU

- CTWJIb PEYH U KYJIBTypa pedn

- n1oa00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U PAKTUKU

«5» ecnu Tpe6OBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/Iﬂ K OTBE€TY, OJHAKO €CThb
HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecimm TpC6OBaHI/I$I BBITIIOJITHECHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

(baKTI/I‘ICCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHMUA,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUA

IIponenypa oueHuBaHMsA yYMeHHIl WU

NMPAKTHYECKHUX Y4eOHO-NPO(heCcCHOHAJIBLHBIX 32/1a4)

HABBIKOB (pelieHHe NPO0JEeMHO-AHATUTHYECKHUX H

ITpennaraemMoe KOJIMYECTBO 3aJaHUI

1

[TocnenoBaTenbHOCTH BEIOOPKH

Cirydaiinas

Kpurepuu onenxku:

- BBIJEIICHUE U TIOHNMAHUE IIPOOIEMBI

- yMeH#e 0000111aTh, COMOCTABISAT PA3IMYHBIC TOYKH 3PESHHS

- IOJTHOTA UCIOJIb30BAHUSI HCTOUHUKOB

- HAJTMYME aBTOPCKOM MO3HULIUH

- COOTBETCTBHE OTBETA IIOCTABIIEHHOMY BOIIPOCY

- WCTOJb30BaHWE COIMAIBLHOTO OmbITa, MarepuanoB CMU,
CTAaTUCTUYCCKHUX JaHHBIX

- TOTUIHOCTD U3JIOKCHUS

- YMEHHE caenaTh KBanu(UIIPOBaHHBIC BEIBOJABI U 0000IIEHNS C
TOYKH 3pEHUS pelIeHus! MPOo(eCcCHOHANBHBIX 33/1a4

- yMEHHE TIPUBECTH IPUMEP

- OII0pa Ha TEOPETHYECKUE MOJTOKEHHS

- BJIaJICHUE COOTBETCTBYIOIICH TEPMHHOJIOTUEH

«5» ecn TpeOOBaHMUS K OTBETY BBIIIOJHCHBI B ITOJHOM 00beMe

«» ecn B 1IEJIOM BBINOJNHEHbI TPeOOBaHUS K OTBETY, OIHAKO eCTh
HEOOJbIINE HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJNHUPOBAHUHM  KBATH(HUIIMPOBAHHBIX
BBIBOZOB U 00001EHUI

«3» ecinun TpeOOBaHUS BBITOJIHEHBI YACTHYHO — MBITACTCS 00OCHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydHbIe
HOJIOKEHHS, INPAKTHYECKH HE CIOCOOEH CaMOCTOSTENIBHO
c(hopMyIHpPOBAaTh BHIBOABI M OOOOIICHHS, HE BHIUT CBS3b C
poheCcCHOHAIBHON JIeSITENIbHOCTBI0

4. YueOHO-MeTOAMYECKOE WU
(Mmoxyis)

MaTEPHAIBHO-TEXHHYECCKOE

obecmeyeHue AUCIUITINHBI

4.1. DyIeKTPpOHHbIE U (MJIH) MeYaTHbIe y4eOHbIe U3aHUs
1. Kasun, B.H. ®usnuueckas xumus: yueObHOoe mocodue a1 By3o/ B. H. Kasum,
E. M. Ilnuce, A. U. PycakoB. — 2-e¢ uzn., ucnp. u nomn. — Mocksa : M3narenbcTBo
KOpaiit, 2023. — 182 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-11119-4. —

Teker :
https://urait.ru/bcode/517510.

anekTpoHHbd // OOpazoBarenpHas tiatdopma HOpaitt [caiit]. — URL:

2. Kynpsmesa, H. C. ®wusnueckas ¥ KOUIOMWAHAS XUMUS . YYCOHHK W TPAKTUKYM JJIst

By30B / H. C. Kynpsimesa, JI. T.

BonpapeBa. — 2-e u3n., mepepab. u gon. — Mockaa :

WNznarensctBo [Opaiit, 2023. — 379 c. — (Bricmee obpazoBanme). — ISBN 978-5-



9916-7159-0. — Texkct : anexkrponHslit // OOpa3oBarenbHas miatgopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/510693.

3. ®wusmnueckas u koutonaHas xumus. B 2 u. Yacte 1. dusnyeckass Xumus : y4eOHHUK JUIS
By30B / B. 0. Konroxos [u ap.] ; mox penpaknueii B. FO. Konroxosa, K. U. [Tonmosa. — 2-
€ u3n., uctp. u gom. — Mocksa : UsnatensctBo FOpaiit, 2023. — 259 c¢. — (Briciiee
obOpaszoBanme). —  ISBN 978-5-534-06719-4. —  Tekct : dSIeKTpOHHBIA //
OobpazoBarenpHas miatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.

4.2. JJIeKTPOHHbIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnextponnas 6ubmmoreunas cuctema «3BC IOPAMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsii pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoreuyHas cucrema «KoOHCyNmbTaHT cCTyAeHTa» [DIEeKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnuoreka [DnexkTponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EanHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy
[DnexTponnsriii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbIl LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CUCTEMBbI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HHXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM CIIPABOYHBIM
CHUCTEMAaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popmManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecliedeHue: oOmepauuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpOorpaMMHOE OOecriedueHre: CBOOOJHBIC TAKETHI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IMPOM3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamoredHas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 31EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnanoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe H TeXHUYECKHE CPeICTBA 00yUeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJISI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU JUIsS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yYaroUIXcs, KOTOphIE
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTu «MHTepHeT» H
o0ecreueHbl JOCTYIIOM B JJIEKTPOHHYIO MH(POpPMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JI.U. MenneneeBa. Jlomyckaercsi 3aMeHa 000pYI0BaHUS €r0 BUPTYaTbHBIMH aHATOTaMH.

HaumeHoBaHHe y4eOHBIX ayAUTOPHI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI ¥ TOMEeLeHUH /15l CAMOCTOSITeIbHOM
MOMeLIeHMI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
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http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

VYuyeOHble  ayguTOpHMM  [UIA  TPOBeAeHHs | YueOHas ayIuTOpHs YKOMIUIEKTOBaHA CIELUAIM3MPOBAHHON
y4eOHBIX 3aHATHH Me0OebIo, OTBEYAIOUIeH BCEM YCTAHOBICHHBIM HOpMaM |
TpeOOBaHMAM, O0OPYIOBAHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHuns (MOOWIIBHOE MYJIBTUMEINHHOE 000PYI0BaHHE).
[Tomemenune 1t caMOCTOSTENEHON paboThI IlomemnieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~HOAKMoueHus k cetu «UHTepHeT» U
obecrieueHUeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.U. MengeneeBa u K
39bC.

* Homep KOHKpPETHOW ayAWTOPHHM YKa3aH B PACIHCAHWN YYEOHBIX 3aHATHH W PACIHCAHUH IIPOMEXYTOUHOM
aTTeCTallMN.
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