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1. CTpyKTypa 4 00111251 TPYA0EMKOCTh THCIMIIINHBI.
OO011as TpyI0EMKOCTh AUCIMIUIMHEI COCTAaBIIsET 3 3aueTHbIe equHuIE! (108 gacos).

Ounas gopma oOydeHHs 3aouHnas popma oOyueHUsI
Kypce 4
Cemectp 7
Jlexuuu 36
[pakTrueckue (CeMUHAPCKHE) 3aHATHS 36
JlabGoparopHsbie 3aHATHS -
KoncyapTanuu -
WToro ayTuTOpHBIX 3aHATUI 72
CamocTosTenbHas pabora 36
(B TOM unHcIe KypcoBasi paboTa) -
DopMa KOHTPOJIA
OK3aMeH
3auer +
OO0111ee KOTHYECTBO YACOB 108 (3 3.e.)
2. Ienan ocBoOeHHsI TUCHUTIMHBI.

Lenpto OCBOCHUS y4eOHOW TUCIUILIUHBI «DU3NYECKHE METOAbI WCCIICOBAHUA», SBJISAIONICHCS YacThiO
OIIOITl mo nampaenenuto 04.03.01 Xwumus m obecneumBaromeii peanuzanuio GI'OC 3++ mo maHHOMY
HaIPaBJICHUIO, B COOTBETCTBUH C TPSOOBAHUAMH MPOPECCUOHATBLHBIX CTaHAAPTOB, cooTHeceHHBIX ¢ DI'OC BO

01 OBPAS3OBAHME 1 HAYKA

NEAATOrI (MEOATOrMYECKAA OEATENBHOCTL B COEPE AOLWKOJIbHOIO, HAYAJIbHOr O OBLWEr0, OCHOBHOIO

01.001 OBLErO, CPEAHEIO OBLEIO OEPA3OBAHUA) (BOCTIUTATENb, YYUTEIb)

01.003 | MEJAMOr AOMOJIHUTENBLHOIO OEPA30OBAHWA AETEV U B3POCIIbIX

26 XNUMNYECKOE, XMMNKO-TEXHOJIOTMYECKOE MNPOMN3BOACTBO

26.006 | CMNEUNAIINCT MO PASPABOTKE HAHOCTPYKTYPUPOBAHHbLIX KOMIMNO3MLIMOHHBLIX MATEPUATNIOB

40 CKBOSHbIE BUbl MPO®ECCUOHANBHOW AEATENBHOCTU B MPOMBILLUIIEHHOCTU

40.011 | CMNEUNAIINCT MO HAYYHO-UCCNEQOBATENBCKUM A OMNbITHO-KOHCTPYKTOPCKUM PASPABOTKAM

SBIISICTCS aanTaus CTyJAeHTa K Mpo(ecCHOHaIbHO — METONIECKON TOATrOTOBKE; BO30YKACHHE UHTEpeca
CTYyJCHTa K PO(HEeCCUOHATIBHO — METOIUYECKOMN ¥ HayUHO-HUCCIICI0BATEIbCKON IS TeIbHOCTH; (POPMUPOBAHKE U
MaKCHMaJbHOE pa3BUTHE METOJIWYECKHX W WCCIEHOBAaTENbCKUX 3HAHWA, YMEHHH W HAaBBIKOB OymyIero
MIPETOIaBaTEeNsT XUMHUH.

3a1a4uu JUCIUTIIUHEL

. PasBUTDH NPEACTABICHHS O COBPEMEHHBIX (DU3NYECKUX METO/IaX UCCIIEIOBAHUS BELIECTBA;
. chopMHpOBaTH MPECTABICHUS O KBAHTOBO-MEXaHUYECKUX METO/IaX pacyéra MOJIEKYII;
. noipo6HO paccMmoTpeTh cnekrpanbhbie (MK-, YO®-, KP-), pesonancusie (IMP, OIIP, SII'P) u npyrue

OCHOBHBIC (1)I/ISI/IT-IGCKI/IG METOIBI,

° pa3BUTH TONyYeHHBIE paHee 3HaHWA O KOoJeOaHWsIX, BPAIlCHWH, dJEKTPOHHOM CTPOSHHH MOJIEKYT U O
BO3MOXKHOCTSIX WCHOJIB30BaHHUSA KOJIEOATENBHBIX, BPalIaTeIbHBIX, JIEKTPOHHBIX CHEKTPOB U YCTAHOBJICHUS
CTPOEHUS MOJIEKYI;

L chopMHpOBaTh MpPEACTAaBICHUS 00 JIIEMEHTaX W ONepalMsiX CHMMETPHU SJIEPHOW KOH(HUTyparuu
MOJIEKYJI, CHCTEMATU3UPOBATh 3HAHUS O TOUEUHBIX I'PyNIaxX CUMMETPUHU MOJIEKYJI;

° c(hopMUpOBaTH TPEACTABICHHSI 00 AIEKTPUYECKHX M MAarHUTHBIX CBOWCTBAaX MOJICKYJ M METOJaX WX
onpeﬂeneHI/m, paCKme) CBA3b MC)K)Iy CTpoeHI/IeM MOHGKYJ'I, X AUIIOJIBHBIMU MOMCHTAMHW U MAardHuTHBIMH
CBOMCTBaMH.

3. Mecto aucuuniauasl B crpykrype OITOIL.
,ZII/ICHI/IHHI/IHa «DPu3ndecKue METOAbI HCCICIOBAHUAY» OTHOCHUTCA K JUCIHIIIMHAM bioka 1, qacCThb,

(dhopmupyemas ygyacTHUKaMu oOpa3oBarenbHbIX oTHomeHud b1.B.07. Jlns u3yueHus: TUCIUTUIMHBL HEOOXOTUMBI
3HAHUS, YMEHHUS W KOMIICTCHIIMW, MOJy4YeHHbIE OOy4YaromuMucs B OakalaBpuaTe B pPe3yJIbTaTe OCBOCHUS
muciuIuine: «Maremarukay, «Pusnukay, «Heopranndeckas xummsy, «Opranudeckas XuMmusy», «Du3umdeckas
xumus».  JucuuruimHa — SIBISIETCST  OCHOBOM st U3y4eHHsT KypcoB  «XUMHYECKash TEXHOJIOTHS,




«BBICOKOMONEKYISIpHBIE  COeMHEHUs», «DU3UKO-XMMHYECKUH aHAN3 HEOPTaHWYECKUX MAaTepHajioBy,
MPOX0XaeHus NpakTuK « TexHomorngeckas nmpaktuka» u «lIpenanmioMuas mpakTukay.

Ilpu  ocgoenuu  OaHHOU  OUCYUNIUHBL ~ CIMYOEHM — CMOJCem  HOAHOCMbIO  UAU  YACMUYHO
npooeMoHCmpuposams ciedyioujue 0b0bweHusvie mpyoogvle Gyukyuu (1T®), coeracno npogheccuonanbHvim
cmanoapmam (I1C):

Kon u HanmeHoBaHMe O06o00mennas Tpynosas pynkuusa (OT®D) TpynoBasi pynkuus (TD)
Nnpo(ecCHOHAIBLHOIO
CTaHJapPTa

26 XuMmnieckoe, XHMHUKO-TEXHOJIOTHYECKOe MPOU3BOICTBO
Tun 3aga4 npogeccuoHAILHOM 1eSITeIbHOCTH: TEXHOJIOTHYeCKUii

26.006 A JlaGopartopHo - 6 Awnanus ceipbsi, MmatepuanoB | A/02.6
IIpodeccrnonanbHbII AHAIIUTUYECKOE Ha COOTBETCTBUE
crannapt «Crenuanuct COIPOBOXKJICHUE CTaH/IapTaM U TEXHUYCCKUM
o pa3paboTke pa3paboTku YCIIOBUSIM, UCIIOJIB3YEMbIM
HAHOCTPYKTYPHUPOBAHHBI HaHOCTPYKTYPHUPOBAHHBIX B IIPOM3BOICTBE, U
X KOMITO3HUITHOHHBIX KOMITO3WITMOHHBIX 0bpaboTka
MaTepUaIOBy. MaTepuajIoB 9KCTICPUMEHTATBLHBIX
HaumenoBanue Buia pe3yIbTaTOB
podeCCHOHATEHOM B Hayuno-texuuueckas 6 CocraBieHue B/06.6
JIeATEeIbHOCTH: pa3paboTka u AHAJIMTUYECKUX 0030POB,
[Tpon3BOACTBO HOBBIX METOIUYECKOE HAY4YHBIX OTYCTOB,
HAHOCTPYKTYPHUPOBAHHBI COIPOBOXKICHUE B 00JIACTH MyOJIMKaIUs pe3yIbTaToB
X KOMIIO3UI[HOHHBIX CO3IaHus HCCIIeI0OBAHUI
MaTepuajoB HAHOCTPYKTYPUPOBAHHBIX

KOMITO3HIIMOHHBIX

MaTEpUajoB

40 CxBo3HbBIC BUABI NPOQECCHOHANIBHOM JeATeIbHOCTH
Tun 3axa4 npodeccHoHANBHOM AeATeJILHOCTH: HAYYHO-HCCJIe0BATEIbCKHT

40.011 A IIpoBenenue HaydHO- 5 OcymecTBieHue A/01.5
IMpodeccronanbHbIit HCCIIE/IOBATEIIbCKUX npoBeieHusI paboT 1o
crangapT «Crenuanuct OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTN3Y
0 HAY4YHO- pa3paboTOK MO OTAEIbHBIM HAy4YHO-TEXHHYECKON
MCCIIEIOBATEIILCKUM U pasjiernam TeMbl uH(MOPMALIUH U
OIIBITHO- pe3yJIbTaTOB MCCIIeIOBaHUN
KOHCTPYKTOPCKHM OcymiecTBieHHe A/02.5
pa3zpaboTkamy. BBITIOJTHCHHS

IKCIIEPHUMEHTOB U
HaumenoBanue BuIa ohopMIICHUSI PE3yIbTaTOB
poecCHOHATBHON UCCIIeI0BaHU U
JeATEITbHOCTH: pa3paboTok

IIpoBenenue nHayuHo-
MCCIIEJIOBATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK

Jst ocBoeHuMst y4eOHON AMCHMIUIMHBI «DH3UYECKHE METONBbl MCCIENOBaHUS» y CTYAECHTa, B XOJE
W3y4YCHHS TNPENIIeCTBYIOUIMX IUCUUILINH, TOJDKHBI OBITH C(OPMHPOBaHBI CIEAYIOLIME, NpelBapuTeNbHbIE,
KOMIIETECHIINHN:

YHuBepcaJbHble KOMIIETEHIMH:

- croco0eH OCYIIECTBIISATh MOMCK, KPUTUYECKUH aHaIN3 U CUHTE3 UHPOPMAIMH, TIPUMEHSTh CUCTEMHBIN
MOAXO JJIS pelieHus nocraBieHHbIx 3a1ad (YK-1);

- crtocoOeH OMnpeeliATh KPYT 3a[ad B paMKax [MOCTaBICHHON e U BEIOUPATh ONTHMAIbHBIE CIIOCOOBI
UX PEIICHHUS, UCXOJIs U3 JCUCTBYOIIMX MIPABOBBIX HOPM, HMEIOIIUXCs pecypcoB u orpannydeHuii (YK-2);

- cnoco0eH OCYHIECTBIATh JAEJIOBYI0 KOMMYHHUKAIMIO B YCTHOW W NHUCbMEHHOH ¢opmax Ha

rocyIapcTBeHHOM si3bike Poccuiickoit @eneparnu 1 nHOCTpaHHOM(bIX) si3bike(ax) (YK-4);
4




- CITIOCOOEH YIpaBIsATh CBOUM BPEMEHEM, BHICTPAWBaTh U PEATM30BHIBATh TPACKTOPHIO CAMOPA3BUTHS Ha
OCHOBE TIPHUHIINITIOB 00pa3oBaHus B Tedenue Beeit kusun (YK-6);

- cImoco0eH co3JaBaTh U MOJACPKUBATH O€30IACHbBIC YCIOBHS KU3HEIACSITEIBHOCTH, B TOM YHCIE MPH
BO3HUKHOBCHUH 4pe3BbIuaiiHbix cutyaiuii (YK-8);

Oowmenpodeccnonaabubie komnerenuun (OIIK):

- CIOCOOCH aHaIM3UPOBaTh M HWHTEPIPETUPOBATH PE3ydbTaThl XUMHUYECKHX OKCICPUMEHTOB,
Habmronenuii u n3Mmepennit (OIIK-1);

- cnoco0eH TMPOBOIUTH C COOJIOACHWEM HOPM TEXHUKH O€30MaCHOCTH XUMHYECKHH JKCIIEPHMEHT,
BKJTIOYAsl CHHTE3, aHATIN3, U3yUYEHUE CTPYKTYPHl U CBOMCTB BEIIECTB M MaTEPHAJIOB, HCCIIEIOBAHIE IPOIIECCOB C
ux ydactuem (OITK-2);

- cO0CcOOEH MPUMEHSTH PacYeTHO-TEOPETHYECKIE METOABI IS U3yUEHHS CBOMCTB BEILIECTB U MPOIIECCOB
C UX YY4aCTHEM C MCIOJIb30BaHHEM COBPEMEHHOMW BhIUUCIUTENbHOM Texuuku (OITK-3);

- croco0eH IUIaHUPOBaTh PaOdOTHl XMMHUYECKOW HANpaBICHHOCTH, 00padaThiBaTh U MHTEPIPETUPOBATH
MOJTydYeHHBIE Pe3yNbTaThl C HCIOIB30BAHHEM TEOPETUYECKUX 3HAHWW W TPAKTHYECKUX HABBIKOB PEIICHUS
MaTeMaTHUYECKHX ¥ (usudeckux 3amad (OITK-4);

- coco0€H HUCIOIb30BaTh CYNIECTBYIOIIUE TPOTPpaMMHBIE TIPOIYKTHI X HH(POPMAIIMOHHBIE 0a3bl JaHHBIX
JUTS pelIeHust 3ajad Mpo(eCCHOHANBHON NEATENbHOCTH C y4eTOM OCHOBHBIX TpeOoBaHWN WH(OPMAIMOHHON
6ezomacuoctu (OITK-5);

- CITIOCOOEH MPEACTABIATh PE3YNIBTAThI CBOEH pabOTHI B YCTHOM M MUCEMEHHOU (hopMe B COOTBETCTBHUH C
HOpPMaMH ¥ [paBHJIaMH, IPUHATHIME B TpodeccronansHoM coobinectse (OITK-6).

J1st ocBoeHust AMCIUIUIMHEEL «DH3ndecKkne MeTOABI UCCIEN0BAaHUI CTYACHT JOKEH

3HATh: OCHOBBI HEOPTAHMUYECKOH, aHATUTUYECKON, OPTaHMUECKON U (PU3UUECKON XMMHUH; COBPEMEHHEIC
HPEACTABICHUS O CTPOCHUU BELIECTBA; OCHOBBI KBAHTOBOU XUMUMU.

YMeThb: COOTHOCHUTh CTPOCHHUE BELIECTBA C €0 (PU3NKO-XMMUYECKUMH CBOMCTBAMH.

Baajgers: NOHATUHHBIM anmnapaToM TEOPUU CTPOEHUS BELIECTBA.



4. TpeOoBaHMf K pe3yJIbTATAM OCBOCHHA JUCHHMIIMHBI (KOMIETEHIMH 00yyalouierocs, (popMupyemMsplie B pe3yabTaTe 0CBOCHHS THCIUTLIHHBI

(MonyJis)

Nzydenune nucrumuiniel «U3nueckre METOIbI HCCIICIOBAHMS MPEAIoIaracT (QOpMUPOBAHUE Y CTYACHTA CIICIYIOIUX KOMIICTCHITUI:
Ipodeccuonanbubie komnereHuun (ITK):
- CIIOCOOEH HCITONIb30BaTh 3HAHHUA O CTPOCHWH BEIIECTBa, MPHPOJE XUMHUYECKON CBSI3M M CBOWCTBAX PAa3NWYHBIX KIIACCOB XMMHUYECKHUX JJIEMEHTOB, BEIIECTB H

MaTrepuajioB jid TIMOHMMaHHWAg MEXaHW3Ma XHUMHUUYCCKUX peaKHHﬁ, MPOUCXOAAIINX B TCXHOJOTMYCCKUX IMpPOoHECCaX H OKpPYKAIIEM MHUPC,

€CTECTBCHHOHAYYHBIC 3HAHUS [UTS peIIeHus 3a1a4 npodeccruonansHoi aesteabroctr (ITK-1);
- CIMOCOOCH MPUMEHSITh COBPEMEHHYIO allapaTypy Mpy MPOBEICHUN HAYYHBIX HCCIICIOBAHHMN, a TAK)KE COBPEMECHHBIC TEOPETUUCCKUE MPEACTABICHUS XUMUYECKOMN
HAYKH JIJIS aHAJIN3a SKCIIEpUMEHTANbHBIX qaHHbIX ([TK-2).

a TaKXKe

Kon u HaumeHoBaHue
npogdeccuoHaNbHOI
kommnereHuun (ITK)

Kon u HauMeHOBaHMe HHANKATOPA
AOCTHKeHHs MpodecCHoHAILHOT
KOMIIeTeHLMH

Pe3yHLTaTBI OCBOCHUSA KOMIICTCHIINH

3HaTh

YmMmeThb

Baagern

Hpoq)eccnonam,nble KOMIIETCHIIMHA BBINTYCKHUKOB

HayuHo-uccienoBaTe/IbCKMi THII 32124

IK-1 Cniocoben
HCIIONIb30BaTh 3HAHUS O
CTPOCHUU BELIECTBA,
HPUPOJE XUMHUECKON
CBSI3U U CBOMCTBax
Pa3IUYHBIX KIACCOB
XUMUYIECKUX JIEMEHTOB,
BEIIIECTB U MaTEPHAIIOB IS
MIOHUMAaHUs MEXaHU3Ma
XUMUYECKUX PEaAKIIH,
MIPOUCXO/ISIIINX B
TEXHOJIOTMYECKUX
MPOLIECCAX U OKPYKAIOIIEM
MHpE, a TAKXKE
€CTECTBEHHOHAYYHBIC
3HAHUS AJIs1 PELLICHUs 3a/1a4
npodeccuoHaIbHON
TeATETHFHOCTH

MK-1.1. Mcrionk3yeT 3HaHUS O
CTPOEHMH BELIECTBA, IPUPOAC
XUMHUYECKOM CBA3HM U CBOMCTBAxX
Pa3IMYHBIX KIaCCOB XUMUYECKHX
3JIEMEHTOB, BEIIECTB U MaTepHAIOB
JUTs TOHMMaHUSI MEXaHU3Ma
XUMUYECKUX PEaKIUi,
MIPOUCXOSIINX B TEXHOJIOTUYECKUX
MpoLeccax u OKpyXKarolleM MHUpE;

MK-1.2 [IporHo3upyeTt cBoiicTBa
XUMHYECKHUX COSTMHEHUN 1
MaTepuaioB Ha OCHOBE JaHHBIX 00
WX CBOWCTBAX M XUMHUYECKOM
CTPOCHUH;

MK-1.3. Hcnons3yer coBpeMEHHbIC
TEOpPETUYECKUE MPEICTABICHHS
XMMUYECKOH HAYKU U
€CTECTBEHHOHAYYHbIE 3HAHUS B
cBoel mpodhecCHoOHATBHON
JEeSITeIbHOCTH

OCHOBHBIC IMPUHIMIILI, 3aKOHBI,
TIOJIOKCHUA, MCTOOJIOTUIO
N3y4aCMbIX JUCHUIIIIMH

UCII0JIb30BATh OCHOBHBIE
3aKOHBI ¥ MOJIOKEHUS] XUMUH
JUTs MIOHMMAaHUS MEXaHU3Ma
XUMUYECKHUX PEAKLUM,
IIPOUCXONAIINX B
TEXHOJIOTHYECKUX MpoLieccax U
OKPYXalOILEM MUDE;
IIPOTHO3UPOBATh CBOMCTBA
XUMHUYECKUX COCANHEHNH U
MaTepHaJIOB Ha OCHOBE JaHHBIX
00 UX CBOWCTBax M
XUMHYECKOM CTPOEHHUH

HaBBIKAMU HCTIOJIb30BaAHUS
(dhyHIaMEHTATEHBIX
XUMHAYECKHX 3aKOHOB U
€CTeCTBCHHOHAYYHBIX 3HAHUU B
MPOIIeCCE BHITTOIHEHUS
HAYYHOTO UCCIICIOBAHUS, a
TaK»XKe B CBOEH
poheCcCHOHATIBHOMN
JIeSITeTIbHOCTH




IK-2 Cnocoben
MIPUMEHATH COBPEMEHHYIO
anmaparypy mnpu
MIPOBEICHUH HAYIHBIX
HCCIIEOBAHNM, a TaK)KE
COBPEMEHHBIC
TEOPETUUECKHE
MIPEACTABICHAS
XIMHYECKON HAYKH IS
aHaImM3a
AKCIIEPUMEHTAIBHBIX
JAHHBIX

IIK-2.1. BiageeT coBpeMEHHBIMU
METOIaMU MCCIICIOBAHHMS
XMUMHYECKUX COCTMHEHHH U
MaTepualoB;

MK-2.2. Ananuszupyet u
HUHTEPIIPETUPYET PE3YbTAThI
XMMUYECKOr0 SKCIIEPUMEHTA Ha
OCHOBE COBPEMEHHBIX
TEOPETHUUECKUX MPECTABICHUI
XUMHUYECKON HAYKH

TEOPETUUECKHUE OCHOBBI
COBPEMEHHBIX METOJOB
HCCIEIOBAHUS XUMUYECKUX
COEIMHEHMH, MaTepHUajoB U
HMHTEPIPETALNH NTOTYIECHHBIX
pe3yNbTaToB;

OCHOBHBI€ HCTOYHUKH U
METOJbI IOMCKA HAYYHOH
nHbOpMAaITUN

aHAIM3UPOBATH U
WHTEPIIPETHPOBATH PE3YIHTATHI
XUMHUYECKOTO IKCIIEPUMEHTA
Ha OCHOBE COBPEMEHHBIX
TEOPETHUYECKUX MPEACTABICHIH
XUMUYECKON HAYKH

HaBBIKAMH HCIIOJIb30BaHUs
0a30BBIX 3HAHHMI U METOJIOB
XUMHYECKHUX JUCIUILINH TIPH
WHTEPIPETALNU TOTYYCHHBIX
pe3yabTaToB




B pesyinbTaTe OCBOCHUS AUCHUILIUHBI « DU3HUeCKUEe METOABI UCCICIOBAHUS CTYIACHT JOKEH:
3HaTh:

- OCHOBHBIC TCOPETUYCCKHUE TTOJIOKCHUS U MIPUHIIMIIBI COBPEeMEHHBIX (husnueckux MetooB (I1K-1);
- 3HAYEHHUs CHEKTPAIbHBIX XapaKTEPUCTHK OCHOBHBIX (DYHKIMOHAJIBHBIX TPYNIl OPraHUYECKHX U
Heopraunyeckux coequnenuii (ITK-1);
- 3aKOHOMEPHOCTH M3MEHEHHS CIIEKTPOB MOJICKYJI ITPU Pa3INuHbIX H3MEHEHUsIX uX cTpyKTypsl (ITK-1);
- IPUEMBI OIIPEETICHNUSI OCHOBHBIX U BTOPOCTENIEHHBIX CTPYKTYPHBIX XapaKTEPUCTHK W3y4aeMbIX YaCTHI] 10 UX
crektpam (ITIK-1, I1K-2).
Ymern:
- mozenupoBats UK-, YO-, IMP-, DTIP-, Macc-ClIeKTphbl pa3anyHbIx 3aaanHbix Moaekys (ITK-1, TTK-2);
- ONPE/ICNIATH CTPOCHHE YACTHII TI0 COBOKYITHOCTH cHeKTpaibHbIX AaHHbIX ([TK-1, TIK-2);
- TI0JIb30BATHCS HAYYHO—METOIHUYCCKOM U HaydHO! auTeparypoit (ITK-1);
- IPOTHO3MPOBATh M MPOCKTHPOBATh Pe3yJIbTaThl COOCTBEHHOM HccienoBarenbekoi nesrensHoctu (ITK-1).
Baagers:
- IIpUEeMaMM OIPENENICHUs] CTPOECHUSI MOJIEKYJ 110 COBOKYIHOCTH CIEKTPAlbHBIX JaHHBIX, B TOM YHUCIE NPH
OTCYTCTBHH JIaHHBIX Xumudeckoro ananusa (I1K-1, I1K-2);
- HaBbIKAMH OTCEHBAHUsI HEHYXHOU HH(pOpMaIyu, moiaydaemoit u3 crekrpos (ITK-1, TTK-2);
- HaBBIKaMU paboThl Ha ammaparype W WHTEPIPETAlMH TOITYYEHHBIX PE3yJbTaTOB, METOAAMHU KaTHOPOBKU H
pUeMaMH TIOBBIIICHHS YyBCTBUTEIbHOCTH IprudopoBs (I1K-2);
- 3HAHUSAMH O (PU3UIECKUX M XHMUIECKUX CBOMCTBAX BaKHEHIINX oprannueckux coeanuenuii (ITK-1);
- aHAIUTHYECKUMH METOJJaMU U3MEPEHUs B XO/Ie SIKCIIEPUMEHTa, METOJJMKON pacueTa MaTeMaTHYeCKOH MoAeIH
BIIMsHUS (PaKTOPOB Ha mokaszarenu kadectsa (ITK-2).



5. Conep:xaHue U y4eOHO-MeTOAMYECKAsl KAPTA JUCHUANIMHBI

Tabnuua 5.1

Homep HanmenoBanue TeM (BOIpOCoOB), 3aHaTHs CamocTosiTesibHast padoTa CTY1eHTOB DopmblI Konnyects | JlutepaTy

HeJleJIH U3y4aeMbIX 10 JAHHOH JUCIHMILINHE KOHTPOJIsI o 0a/10B pa

i p
Conepxanue Yacer -
min | max

1 Beepenne. Ilenb, 3amaun u conmepkanue kypca. Ilonstie o | 2 2 YyBCTBUTETBHOCTD u paspenrarommas 2 Verasbiit 0 3 [1],[2].[3],
¢usmyeckux ~— Merojax — uccienoBanus.  Kiaccmdukarims CMOCOOHOCTh ~ MeTOJa. XapaKTepHCTUIECKOe orpoc, [41,[17]
(bu3HIecKIX METOJI0B HCCIIETOBAHUS OpPTaHUYECKUX BpeMs Merofa. OTHOCHTENBHOCTH pa3feNICHUS BOIIPOCHI B
coequHeHni. OOmas XapakTepUCTHKAa (PU3MYECKUX METOIOB. METO/IOB Ha (pU3MUYECKHE U (PU3NKO-XMMUIECKUE pyOexHOi
TlonsiTHE ~ WHCTPYMEHTAJIBHBIX ~ METOJOB  HCCIICOBAHUSL. METOJIBI. KOHTPOJIb
JlocTOMHCTBAa MHCTPYMEHTAIBHBIX METOJIOB HCCIICOBAHYS. HOM

pabote

2 OU3UKO-XUMUYECKUE  METOIBI  OYMCTKH W pa3feiCHUs 2 2 Knaccuduxamuss MeTooB xpomarorpaduu 1o 2 YcTHbIH 0 2 [11.[2].[3].
OPraHUYeCKUX COCTUHEHHIL: TEXHHUKE OCYILECTBIICHUS pasjeneHus orpoc, [41.[9],
Kpucrammmsanus u mnepexkpucTamimsanusi. TexHHKa paOOTHI KOMIIOHEHTOB:  KOJIOHOYHAs,  IUIOCKOCTHAsI: BOIIPOCHI B [23]
IIpumenenue. [Ipumepsl. OyMmakHasA, B TOHKOM cioe. [Ipumepsr. pyOexHOi
OkcTpakiusa.  DPH3NKO-XMMHYECKHE  OCHOBBI  3KCTPAKIUH. Knaccnduxamus meronoB xpomartorpaduu o KOHTPOJb
Texnuka padotsl. [Ipumepsr. arperaTHOMy COCTOSIHUIO KOMITOHEHTOB! HOM
Ileperonka. ®HU3nMKO-XMMHUUECKHE OCHOBBI IIEPETOHKU BEILECTB. JKUJKOCTHAsI, Ta30Basi, Fa30)KHJKOCTHAS. pabote
Krnaccudukanmss MeTOJOB MHEpPEeroHKH: MpocTas IIeperoHkKa, la3zoBast ¥ Tra30XHAKOCTHAs XpoMaTorpaduy.
npobHas u (pakHOHHAs IEPeroHka, NeperoHKka ¢ BOASHBIM Cxema rasoBoro  xpomarorpada.  Tumsl
[apoM, TEPeroHka Ioj BaKyyMOM, MOJEKYJISIpHas MeperoHKa. AQHANIM3aTOPOB W JIETeKTOpoB. Karapomerpsl.

Texuauka paboTsl. [Ipumepsl. HNonuszaunonusle  neTexTopsl.  [ImameHHble
Cybmumanust  (Bo3roHka). DU3MKO-XMUMHYECKHE  OCHOBBI JIETEKTOPBHI. [ImameHHO-HOHN3AIIMOHHBIE
cyomumanun. Texauka paboter. [Ipumenenne. [Ipumepsr. JIETEKTOPBHI. CeneKTUBHBII JIETEKTOP
3onHas wiaBka. OU3MKO-XMMHUYECKHE OCHOBBI 30HHOM IUIABKH. JJNIEKTPOHHOTO ~ 3axBaTa. BuIbl  KOJIOHOK.
Texuuka padboTel. [Ipumepsl. TexHuka W MeTOAWKAa pPabOThl B Ta3oBOil U
Xpomarorpadusi. DH3NKO-XUMHUUECKHE OCHOBBI  COpOIHU. ra30’KHIKOCTHON XpoMaTorpadum.
Krnaccudukanus MeTronoB Xpomarorpaguum MO MeXaHH3My

copOrum:

3 AncopbumonHas xpomarorpadus. Turmel m30TepM copOIUH. 2 2 OCHOBHBIE IPUHITAITH 1 TEPMUHOJIOTHS TA30BOMH 2 VYTt 0 2 [11,[2].[3],
Texnuka sxcriepuMenTa. [Ipumepsr npruMeHeHns. Xpomarorpaduu: BUA XpOMaTOTPaMMEI, BBICOTA orpoc, [41.[9],
PacnpenenurenshHas xpomarorpadusi.  DH3MKO-XUMHYECKHE NUKa, IUIOINAAb IHKa, BpeMs YIAEP>KHUBAHMS, BOIIPOCEHI B [23]
OCHOBBI  paclpeieiuTeNbHON  XpoMmarorapuu.  TexHHKa 00BEM yIep)KuBaHMSA, OTHOCHTENBHBI 00BEM pyOexHO#I
SKCTIIEPUMEHTA. YAEP>KUBAHUS, OTHOCHUTENIbHBIA MNPUBEAEHHBIN KOHTPOJIb
Non-obmenHas xpomarorpadust. PU3nKo-XUMHYECKAE OCHOBBI 00BEM yIep KUBaHUS. HOU
MOH-00MeHHO# Xxpomartorpadun. TexHUKa IKCIIEPUMEHTA. [IpuHIMOBI  WACHTU(UKAINK  OpPraHUYECKUX pabote

COCIMHEHWII B Ta30BOM M Ta30KUIKOCTHOM
XpoMaTorpagpu. KauectBennsrit u
KOJIMYECTBEHHBI aHAIN3 B XpPOMaTOTpadHH.




[IpumeHeHHEe Ta30’)KUAKOCTHON XpoMaTorpaduu
B OSKOMOHHTOPHHIE: AaHAlU3 IOBEPXHOCTHBIX
BOJ Ha cojJep)kaHHEe HE(TENPOAYKTOB H
MECTUIMIOB. XpoMaTorpaduuecKuii KOHTPOJIb
332 KaueCcTBOM  IHIIEBBIX IMPOLYKTOB U
JICKapCTBEHHBIX  npemnaparoB. [lonatue o
XpOMaTOMacC-CIEeKTPOMETPUH " eé
BO3MOXKHOCTSIX.

Ousnueckue U HU3UKO-XUMUYECKAE METOIbI HACHTH(UKALMH

OpraHUYEeCKUX BEILIECTB. Omnpenenenue Ba)KHEHIINX
(U3MUCCKUX KOHCTAHT: TEMIEpaTypbl KUICHHUS, TEMIIEPaTyphl
TUTaBJICHUS, OTHOCUTEIBHOU IUIOTHOCTH, MoKa3aTelist

MpEeOMJICHHUS,  MOJIEKYJSIPHOH  Macchl,  MOJICKYJISIPHOM
pedpakiyy, yOENPHOTO H  MOJICKYJSIPHOTO  BpAICHHS,
XpoMaTorpauecKux KOHCTAHT.

Wnentudukanys M3BECTHBIX  OPTaHHMYECKUX
COCIMHEHUH MO uX KOHCTaHTaM. KoHTpomb
YUCTOTBl ~ MCXOAHBIX WM CHHTE3UPYEMBIX
COCIMHEHU.

VcrHbIi
ompoc

[11.[2].[3],
[4].[13],
[23]

Tepmoxumusi opranmdeckux peakuuil. Kamopumerpus kak

SKCIIEPUMEHTAJIbHBIN METOJL TEPMOXUMHHU. Tunst
KaJTOpUMETPOB.  ANMa0aTHUeCKU  KaJOpUMETp H  €ro
YCTpPOMCTBO. W3oTepMuueckuii  KaJopuMeTp M €ro

ocobennoctu. TermmompoBomsmmii  kamopumerp. I[Ipubop
Tuana-Kansse. Mukpokanopumerpus U €€ BO3MOXKHOCTH.
OK30TepMHYECKHEe M DHAOTEPMHYECKHE  peakuuu B
oprannydeckoi xumuu. [ToHsaTns TemoBoro 3¢ dexra peakun
U SHTAJIBIINY peakuu. 3aKOH coxpaHeHus >Hepruu. [loHsrue o
CBOOOJTHOM PHEPIUH CHCTEMBI. TepMOXMMHYECKHE YpaBHEHHS
peakuuil. EnuHumnsl usmepeHuss B TEPMOXUMHH. TemyioThb
CrOpaHHUs OpraHMYECKHX BEIIECTB. TeIUIOTHl 00pa30BaHMs
BEIIECTB WM CTaHIAPTHBIC JHTAIBIUKM 00pa3oBaHUS. 3aKOH
I'ecca.

TepMoxumuueckue pacué€Tbl Ha OCHOBE 3aKOHA
T'ecca. IloHsATHE TEPMOXMMHMYECKOW 3HEPrUU
XUMUYECKUX  CBsi3e  (PHepruil  cBs3eil).
AIUTHBHBIE  CBOWCTBA JHEPTHUH  CBSI3CH.
Hcnonwp3oBanue »HEpPruil cBsized Ui OLICHKH
TEIJIOTEl  00pa3oBaHMsl MOJIeKyNbl. [loHsATHE
SHEPruM [JUCCOLMALUU OTHAENBHBIX CBA3EH.
Metozpl 3KCHEPUMEHTAIbHOIO  OIpPEAETIECHUs
SHEPruil  AUCCOLMAIMM  CBsI3€d:  METOAbI

CIIEKTPOCKOIIHH, (doTonoHM3anNH,
3MEKTPOHHOTO Yyzapa. Pa3BuThe TepMOXUMUH
CBOOOTHBIX pauKanoB. Mertonpt

CPaBHUTENBHBIX TEPMOXUMHUECKUX PpacuEroB.
IloHATHE  TEPMOKUHETUKH OpPraHUYECKUX
peaxuuil. Bo3MOXHOCTH TEPMOKHMHETUKU IpU
HCCIEIOBAaHUM  KHHETUKM M  MEXaHU3MOB
OpraHMYEeCKUX peakiuid. TepMOKMHEeTHYEeCKHe
pacdéTst u nx TIpUMEHEHHe pu
KOHCTPYMPOBAHHH XHMHYECKHX  aIlllapaToB.
[Tpumepsl.

VcTHbII
ompoc

[11.[2],[3],
[41.[22]

Pedpaxromerpusi. Pedpaxromerpudeckue METO/IbI
HCCcIeI0BaHUs OpPraHNYECKUX BEILIECTB. IToxazarens
IpPEJIOMIEHUsI W €ro  SKCIEePHUMEHTAJIbHOE OIpeieeHue.
V nenbHast pedpakuus. [TonspusyeMocTs U e€ CBsI3b C yaeIbHON
1 MOJIEKYJBIpHO# pedpakimeir. @opmyrna Jlopentua-Jlopenma.
ANIMTHBHOCTH MOJIEKYJISIPHO pedpakium.

ATtomHbIE pedpaximu. CTpyKTypHBIE
WHKPEMEHTBl ¥ TPYINOBBIE  pedpakiuu.
Pedpakiun  cBszeil. CooTHOLIEHHE MEXIY

pedpakusmu CBsI3eH u ATOMHBIMHU
pedpakmsaMu. I'paHumpl  TPHUIIOKUMOCTH
A TUTUBHOMN CXEMBI. DK3anbTaIus

MOJIEKyIsIpHOH ~ pedpakmuu.  BosmoskHOCTH
YTOUHEHHS aJJUTUBHOM CXEMBI pacdéra C
yuéToM BIINSHUA HE CBSI3aHHBIX
HEMOCPEJICTBEHHO aTOMOB.

VYcrHbII
orpoc,
BOIPOCHI B
pyOexHoit
KOHTPOJIb
HOM
pabote

[1].[2].[3],
[41,[12],
[13], [15]

10



IIpumenenne MoneKyIsIpHOW pedpakiuy UIA ONpeleTIeHUs
CTPOCHHUSI ~ OPraHMYEeCKUX  COCIUHEHHM. OcobeHHocTu
CTPYKTYpBI, BBUIBISIEMBIE C  ITIOMOLIBIO  MOJEKYISIpPHOU
pedpaxmu.

Tabnauipl aTOMHBIX H CBS3EBBIX pedpaKiuii.
Tabmunpl sk3anpranuid. [IpuMmepsl perneHus
THUIOBBIX 33/1ad.  PedpaxuuonHas aucniepcus
U BO3MOXHOCTH  MWCTIONB30BaHUS €€ B
OpPraHUYECKOM aHaJIM3e.

VcrHbIi
ompoc

[11.[2].[3],
[41,[12],
[13], [15]

Meton nunonbHbIX MOMEHTOB. Ilonspusanus HEHNOISIPHOTO
BEILECTBA B [IOCTOSIHHOM JNEKTPUYECKOM oie.
Ilongapuszyemocts. MonbHasgs nonspuszauusa. [longpuzanus
MOJSIPHBIX BelecTB. YpaBHeHue JlamxeBena—/leGast. [lepBrlit
meron [lebas. Ilomspusaiys B MEpPEeMEHHBIX 3IEKTPHUECKUX
nossix. Bropoit meron [lebast

CB3b MEXIy CTPOCHHUEM MOJIGKYI M HX
JIUITOTEHBIMA MOMEHTaMH. JlunonpHble
MOMEHTBI OpTraHUYEeCKUX MOJIEKY u
BHYTpeHHee BpamieHue. IIpumeHeHne Merona
JUIOIBHBIX MOMEHTOB B CTPYKTYPHOM aHalIH3e.
PemeHue uccie[0BaTeNbCKHUX 3a4a4.

YcTHEIIT
ormpoc

[1].,[21.13],
[41.[12]

Ilonspumerpuueckne MeTOIBI B OPraHUYECKOW  XUMHH.
TlonsiTne 00 onTHYecKH aKTHBHBIX BemiecTBax. dusmyeckue
OCHOBBI  fBJECHUS  ONTUYECKOW  axkTuBHOCTH. IIpupona
onruyeckoro BpamieHus. [IoHATHE 0 MIOCKO MOJSPU30BaHHOM
cere. Bpamenme mmockoctm — momspmsanuu.  Cxema
nonsipuMeTpa. 3aBHCHMOCTb BENMYHHBI YIJIa  BpPAIICHHS
IUIOCKOCTH ~ TOMAPH3aIMHd  OT  YCIOBHH  HM3MEPEHUS.
3aBUCHUMOCTh yIJIa BPAICHUS OT JUIMHBI BONHBL. YJEIbHOE U
MOJIEKYJIIpHOE BpallleHue. lIpuMeHeHue NONApUMETpUN B
MOHOXpOMaTH4eCKoM cBeTe. KonnmuecTBeHHOE oOnpeaeeHne
ONTUYECKH AKTUBHBIX COeJUHEHHH. MonekyisipHOe BpalleHue
TrOMOJIOroB U Ipou3BoAHbIX. [IpaBuiio Yyraesa. Dmnupuyeckue
IpaBWiIa Ui ONpeeneHus KoH(urypamum Moiekyia. Merox
Bprocrepa. Merton pazHoctu YIJI0B BpallleHusl.
CIIeKTpOTIONS PUMETPHSL. [punuun ycTpoiicTBa
CIIEKTPONOISIpUMeTpa. BUIpI KPUBBIX IUCTIEPCHH ONTHYECKOTO
Bpamenus. Dpdexr Korrona. [ToHsTHe 0 mpaBHiIe OKTaHTOB.
OmnpeneneHre OTHOCUTEIBHON M a0COIIOTHOM KOH(QUTYpaIUH.

IIpuMeHeHNe IIABHBIX KPHBBIX JUCIIEPCUH
ONTHYECKOTO  BpamieHus  (ZOKa3aTeIbCTBO
HaJIMYUs ONTUYECKON aKTUBHOCTH, BBISBICHUE
CTPYKTYPHBIX aHAJOTUH).

Kpyrosoii auxpousm. Ilormomenue mnydei c
pa3nmu4HOM KpyroBod momspusanueii. Cas3b
KpPYrOBOTO AWXPOHM3Ma M BPAIIATEIbHON CHIIBI

nepexoa. Cxema SKCTIEpUMEHTA.
dopmupoBaHue ydent c KpYTroBoi
nojsipusanueil.  BsaumocBsase  nucnepcun
ONTUYECKOIO  BpallleHUss U KPyroBOTO
JUXpOHU3Ma. [Ipumenenue JUCTIEPCUH

ONTHYECKOTO  BpAaIleHUsI U KPyroBOTO
JUXPOU3Ma B OPTaHNIECKOH XUMUML.

YerHbiit
orpoc,
BOIPOCHI B
pyOexHOM
KOHTPOJIb
HOMU
pabote

[1].[121.13],
[4], [12],
[23]

10

CIIeKTpOCKONMUYECKUEe METObl UCCIE0BaHUs B OpraHNUECKOH
XUMHH. BzauMozeiicTBie BellecTBa C AJIEKTPOMAarHHUTHBIM
n3nydeHneM. 3akoH [lmanka-Bopa. [lornomenue u3mydeHuss u
ero smuccus. [loHsatne 00 aOCOPOIMOHHOW M SMHCCHOHHOM
CIIEKTPOCKOIHN.

XapaxkTepucTika JIEKTPOMArHUTHOTO
n3nydenus. [loHstme 00  DJIEKTPOHHBIX,
KOJIeOaTeNbHBIX M BpAIAaTEIbHBIX MEPexo/ax.
DHepreTnyeckas XapaKTePHCTHKA MEPEXOJ0B M
KJIacCU(pUKAUsI  METONOB  abCcopOUMOHHOM
CIIEKTPOCKOIHUH.

VcrHbIH
ompoc

[11,[2].[3],
[4], [12],
[21], [23]

11

DNeKTpOHHAS abcopOnroHHast CIEKTPOCKOITHSI.
[IpuHIKOMATbHAS CXeMa ONTHYECKOr0 CHEKTpo(doTOMETpa.
OcHoBHOI1 3akoH cBeronorioueHus Jlambepra-byrepa-bepa.
Ilonarue osnekrponHOro cmekrpa. CrocoObl TrpapuuecKoro
M300paKEHUSI  DIIEKTPOHHBIX  CIIEKTPOB.  DHEPreTHYECKUE
YPOBHHU JIByXaTOMHBIX Mouiekyin. [Ipuaim ®panka-KoHnoHa.
DNEeKTpOHHEBIE CTIEKTPBI MHOTOaTOMHBIX MOJIEKYIL.
Knaccuukaiys 31eKTPOHHBIX Mepexoa0B. WMHTEHCHBHOCTH
JNEKTPOHHBIX TepexonoB. [IpaBuia orbopa. Bo30OyxnéHHble
COCTOAHUA MOJ'[eKy,]'l. IloHsiTME O CHHIJIETHBIX M TPUIJICTHBIX

aﬂeKTpOHHLIG CIICKTPbl OCHOBHBLIX KJIAaCCOB
OpraHu4eCKux COe}ll/IHeHl/Il\;IZ aJIKaHOB u

LIMKJIOATIKAHOB, HEHACBIIICHHBIX
YIIIEBOZIOPO/IOB, KapOOHWIBHBIX COCIMHEHHH,
A30TCOACPIKAIINX COCIMHEHUI,
HHUTPOCOCANHCHHH, apOMaTHYECKUX
coemuHeHnil.  OddexTsl  compsbkeHWS B
JNEKTPOHHBIX ~ CIIEKTPaXx. OMnupuueckue

npaBujla BBIYUCIICHUA MAaKCUMYMOB T —m*-

ITOJIOC MOTJIOICHUA B COl'lpﬂ)KéHHbIX CHUCTEMaAX:

VYcTHbII
orpoc,
BOIPOCHI B
pyoexHOi
KOHTPOJb
HOM
pabote

[11,[2].[3],
[41,[22],
[21], [23]

11



coctossHUAX. [lyTH ne3akTuBanuu BO30YKAEHHBIX COCTOSHHU.
Cxema Je3aKTHBalMH BO30YXAeHU MoleKyll. DiryopeceHIus
u ¢docdopecueHIys. Brusaue MEKMOJICKYIIIPHBIX
B3aUMOJCHCTBUI Ha 3JEKTPOHHBIE CHEKTpbl. CTpyKTypa
OPTaHNYECKUX MOJICKYII ¥ SJIEKTPOHHBIE CIIEKTPHL. XpOMO(OPEI
n aykcoxpoMsl. [IpoctpancTBeHHBIE 3()(MEKTH B IEKTPOHHBIX
cnexkrpax. Mcronp3oBaHUE 3JIEKTPOHHBIX  CHEKTPOB  JJIS
OIpeJICNICHUS. CTPOCHHUS OpraHndeckux Mosekyl. ITpumepst.

B JMEHaX W nonueHax (mpaBuina Puzepa—
Bynsopna), COTIPSDKEHHBIX
KapOOHWIICOJEPIKAIINX COCTUHEHUSIX (IpaBHia
BynBona-®usepa), npon3BoAHBIX OeH30ma (A7
HOJIOCHI TIEPEHOCa IEKTPOHA).

12

Metoabt KosiebaTenbHOM CTHEKTPOCKOITHH. OCHOBBI
KJTaCCHYECKO Teopuu KoJIe0aTebHBIX CIIEKTPOB.
Tapmonnueckuit  ocrmuiatop.  Konebanust — aByXaTOMHOIM
Monekyibl. 3akoH ['yka. Omnmpmueckas ¢dopmyrna Mopse.
BanenrtHsie u neopMannoHHEIE KOeOaHusL.

[IpaBuna or6opa B wuH(ppaxpacueix (UK) u
koMOuHamoHHo paccestHbix (KP)  cmexrpax.
KBaHTOBOMEXaHHUECKOE Hpe/ICTaBICHHIE
KOJIEOATEIBHBIX CIIEKTPOB.

VYcrHbIit
orpoc,
BOITIPOCHI B
pyOexHOit
KOHTPOJIb
HOM
pabote

(11,2131,
[4], [12],
[21], [23]
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WudpakpacHas crnektpockonusa. biok-cxema IBYXITy4eBOTO
UK-cnektpodoromerpa. Brpibop  onTUManbHBl  YCIOBHI
CBhEMKH: TOJIIMHA CJOS MOTJIOIAIOMIETO BEIECTBa, XapaKTep
NPU3MBL, IIHPHHA BBIXOJHOW INETH MOHOXPOMATopa, CTENeHb
YCWJICHHSI CHTHAJIa JIETEKTOpa, CKOPOCTh Pa3BEPTKH CIIEKTpa.
HauGonee pacnpocTpaH€HHBIE HEZOCTaTKH WH(PAKPACHBIX
CIEKTpPOrpaMM, CIocoObl ux ycrpaHenus. Ocobennoctu WK-
CIIEKTPOB B@XHEHIIMX KIACCOB OPTaHWYECKHX COCIUHEHUIL.
Ilapa¢puner u 1mknonapadgunael. OnedUHB. AUCTUICHBL
Apomaruueckue yrieBogopoabl. CrupTel. [IpocTeie 3¢upHL
AMUHBI. Hurpunsr. Hutpo- COETUHEHHUS.
TanorernpounsBoxnsie. CepHUCTBIE coequHeHUs. [IpumeHeHne
UK-cniektpoB Ui uaeHTHU(UKanuM  (OTOXKIECTBICHUS)
BemectB. OOmactp "oTmewaTkoB mnanbles". VcrosnkoBaHue
BTOPOCTENICHHBIX ~ pa3inuuii B  crekTpax. OcoOeHHOCTH
OTOXXIECTBJICHUS ~ KpUCTAUIMUeckux BemecTB. IIpoOiema
JOKYMEHTAIMH B MOJIEKYISIPHONH CHEKTPOCKONHUH. ATIACHl H
karanorn  MK-cmekrpoB.  IlpuMeHeHue  mepcOHaIbHBIX
KOMIBbIOTEPOB Npu uHTepnperannn MK-crnekrpos.

YKTYpHBI ~aHaIM3 10 XapaKTePUCTUUECKUM
yacToTaM. BakHeilmue XapakTepUCTUYHbBIE
MOJOCHl TOTJIOMEHUsI B OOJIACTH OCHOBHBIX
4acTOT KOJEOAaHWH OPTaHWYECKHX MOJICKYII.
IIpoBeneHue  CTPYKTYpHOro  aHaiaM3a IO
nHppakpacHeM criekTpaM. CBOIHBIC TaOIUIEI
XapaKTepUCTHUECKUX 4acToT. IloaTBepikaeHue
OTHECEHUs 4acToT. Hcnone3zoBanue
pe3yIbTaToOB IPYrMX METOJOB HCCIEIOBaHUS
npu TtonkoBaHun WK-cnektpoB. Tunuunbie
3a7auu CTPYKTYPHOTO aHalW3a, pa3pelraeMble
cpeactBamu MK-crikrpockonmu. OmnpezneneHue
MOJIOKEHUsI  3aMecTHTeNied B OEH30JBbHOM
KOJIBIIE. Onpenenexue CTEICHU
Ppa3BETBIEHHOCTH YTIIEPOIHBIX Lene.
OrnpenesieHue TMOJIOKEHUST JIBOMHBIX CBSA3EH B
YTJIEPOJHOM CKEJeTe.

KommnuectBennbiii anamu3 cmeceit no MUK-
cnektpaM. [lpumeHenne 3akona Jlambepra-
Byrepa-bepa JUISt MHOTOKOMITOHEHTHBIX
pacTBOpoB. BBIOOp KITIOUEBBIX [JIMH BOJH.
KonnvecTBeHHBIN aHAIN3 CIOCOOOM 3TaOHOB.
Croco6  KamuMOpOBOYHOW  KpHBOi. MeTon
OCHOBHOM JIMHHUH. [Ipumenenue HK-
CIEKTPOCKOITUH B KOMOHUTOPHHTE.
Ompenenenne npuMeceil 1 KOHTPOIb OYUCTKH
BeniectB no MK-cnekrpam.

YcrHblit
ompoc,
BOTIPOCHI B
pyOexHOi
KOHTPOJIb
HOM
pabote

[1]1.[21,[3],
[4].[18],
[19], [20],
[21], [23]
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CriekTpockonusi ~ KOMOMHAIIMOHHOTO — paccesHus.  Cxema
skcnepuMeHTa.  OCOOCHHOCTH  TEXHHKH  CIIEKTPOCKOIHHU
KOMOMHAI[MOHHOIO paccestHus CBETA. I[Tpupoa

[Ipumenenne KP-criekTpoB B CTpYKTypHOM
aHause. [TpumepsL. [Tpumenenue
cnektpockonnn KP B anamu3e OGEH3MHOBBIX

YcTHbII
onpoc

[1],[2].[3],
[41,[20],
[21], [23]
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KOMOMHAIIMOHHOTO ~ paccesHuss  cBera.  HeobxoaumocTh
NPUMEHEHHsI CIIEKTPOCKONUH KOMOWHAIMOHHOTO paccesHHs
JUISL TIOJIHOW XapaKTEepUCTUKHU KOJIeOaHUI MOJIEKYIL.

(dhpaxuuii.

15

CHeKkTpocKONus SIEpHOTO MarHuTHOTO pe3oHaHca (SIMP).
MarHuTHBIE CBOWCTBa sifep. SIBIeHHE SAEPHOTO MarHUTHOTO
pe3oHaHca B KJIACCHYECKON TPAKTOBKE (IIPEIIeCCHs] MarHUTHBIX
MOMEHTOB Siep BO BHEIIHEM MarHHTHOM II0Jie, BEKTOpHas
nuarpamma). KBanToBO-MexaHMueckas TpakToBka SMP wu
OCHOBHOE COOTHOILIEHHE JUI PE30HAHCHOHW dYacToTel. Cxema
pacIIeIyIeHNs] SHEPreTHYECKUX YPOBHE# sijep co crimHoM 1=1/2
B MarHUTHOM THoje. 3aceIEHHOCTh SHEPreTHUECKUX YpPOBHEH.
IIpunnunuansHas cxema cnekrtpomerpa SIMP. Ilpuxnun
paboTBl.  DNEKTPOHHOE  JKpPaHHPOBaHWE.  3aBHCHMOCTH
PE30HAHCHBIX YacTOT OT MAarHUTHOH BOCIPUHMYHUBOCTH U
3¢ (eKkToB HSKpaHUpOBaHMA. XHUMHYECKHMH CHBUT H  €ro
u3MepeHue. BHelHue M BHyTpeHHHE JTajoHbL. Pasmuunble
MIKAJIBl XMMHYIECKHX CIBHIOB M COOTHOILIEHWE MEXIY HHUMH.
Hcnonp30BaHne XUMHIECKOTO CABUTA B CTPYKTYPHOM aHAIIU3E.
Pacuér xummuyeckux cBUroB IPOTOHOB IO aAJUTUBHOM CXEME.
TabnuIsl XUMIYECKUX CIBUTOB.

Tonkas cTpykrypa curHanoB SMP u eé
IIPOHCXOXKJICHUE. CuH-CcIMHOBOE
B3auMozelicTBue. KOHCTaHTh! CIIUH-CIIMHOBOTO
B3auMozelcTus. [Ipocreiimue TUIIBI CIEKTPOB
MPOTOHHOTO MarHuTHOro pe3oHanca (IIMP)
BBICOKOTO  paspemieHus.  Kiaccudukarms
cnektpoB IIMP. 3aBucumocts cnextpos [IMP
oT ycnoBuil chEMKHU. PacmmdpoBka crekTpos
IIMP npu crtpykrypHoMm ananuse. ITpumepst.

Cnextper SIMP 13C . YcioBus perucTpanuu
cnekrpos SJMP 13C . Pacumgposka cnekrpos
SMP 13C . Ilpumepbl  HUCIOIB30BAaHUSA

cnekrpos  SIMP 13C Ul ONpeAeIeHHUs
cTpoeHust Monekyn. OtpaxkeHue OOMEHHBIX
npoueccoB B crnekrpax SMP. Ilonsarue o
JIUHAMHYECKOM SIICPHOM MarHUTHOM
pe3oHaHce (AAMP). KBanpymnonsHas
penakcauus. IloHsiTHE O TEXHHKE JBOMHOTO
pezoHanca. Ilpumepsl CHEKTpPOB JIBOMHOTO
pe3oHaHca.

YerHbiit
orpoc,
BOIPOCHI B
pyOexHOit
KOHTPOJIb
HOMU
pabote

[11,[2].[3],
[41,[12],
[18], [23]
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CHeKkTpocKonusl 3JIeKTPOHHOTO IapaMarHUTHOTO pPE30HaHCA.
Ousnueckas mpupona SIBICHUS. TeOpeTHYecKHe OCHOBBI
METOJla DJISKTPOHHOTO TMapamMarHUTHOro pe3oHaHca (OIIP):
ycnosue DIIP, mookeHne pe30HAHCHOTO CUTHANA U §-(haKTop,
JJIEKTPOH-SAEPHOE B3aUMOAEHCTBUE W CBEPXTOHKAs CTPYKTypa
cuektpa OIIP, 3IeKTpOH->IEKTPOHHOE B3aUMOJCHCTBHE |
TOHKasl CTPYKTypa crekTpoB DIIP aHu3oTpomHeIX cucteM. Bug
cnektpoB DIIP mpocreiimmx paankaios.

OcobenHoctn crnektpoMerpoB OIIP. Texuuka
SKCIEPHMEHTa. BO3MOXXHOCTH HCIOJIb30BAHUS
OIIP B opranuueckoit xumum. MccinenoBanue
MEXaHU3MOB  OpPraHUYECKMX  peakiuuii ¢
OJTHORJIEKTPOHHBIM IepeHocoM MeTo oM DIIP.

VcrHbIH
ormpoc

[1].[2].[3],
[4].[12],
[23]
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Macc-creKTpoMeTpusl OpraHuYecKUX coequHeHuH. Monuzarus
aTOMOB M MOJEKyJI. THUNBl HOHOB:  MOJIEKYJISIPHBIE,
OCKOJIOUHBIE, MEePErpynnupoBOYHBIE, MeTacTaOHJIbHBIE,
OTpHIATENbHbIE, MHOTO3apsiAHbIE. MEeTO/Ibl MOHU3AIIUU: METOJ
WOHM3AIMM DJIEKTPOHHBIM yIapoM, MeToX (HOTOMOHM3AINH,
HOHU3ALMs IEKTPUYECKUM I0JIeM, XMMHUYECKas HOHU3aLUs,
MOBEPXHOCTHAsT ~MOHM3AIMs, KOMOWHHPOBAHHBIE METOJBI
noHuzanuu. IlpuHnMnuanbHas cXeMa MarHUTHOIO —Macc-
crniektpomerpa. OCHOBHOE YpaBHEHHE MacCC-CIEKTPOMETPHUH.
XapaKkTepUCTUKU MacC-CIIEKTPOMETPA.

IMpumenenne Macc-CIeKTPOMETPUN B
opraHuyueckod xumuu. Bua Macc-crektpa.
HopmanuszoBanHas ~ ¢opMa  Macc-CHEKTpa.
Bp1Oop onTuMManeHBIX YCIOBHH 3alMCH Macc-
CIIEKTpa. OcHOBHBIE 3aKOHOMEPHOCTH
(parMeHTaIIM OPTaHWYECKHX MOJEKYT HpH
JJIEKTPOHHOM  ynape. MHrepnperanuss Macc-
CIIEKTPOB IIPU CTPYKTYpPHOM aHanu3ze. [Ipumepsl
CTPYKTYPHOTO aHallh3a [0 Macc-CIeKTpaM.
Hpyrue oOmactu NIPUMEHEHHS Macc-
CIIEKTPOMETPUU B  OPraHUYECKOH  XUMHH.
IIpMeHeHne XpOMaToMacc-CIIEeKTPOMETPUU B

VYcrHbII
orpoc,
BOIIPOCHI B
pyOexHoit
KOHTPOJIb
HOM
pabote

[11,[2].[3],
[4], [11],
[12],[23]
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OpraHMYEeCKOW XMMUHU.

18 MeTonbl M3y4eHUsI KHHETUKM M MEXaHM3MOB OpPTaHM4YecKHx | 2 2 CrepeoXIMHUIeCKue METOIbI U3y4eHUS 2 Verasbiit 3 [1],[2].[3],
peakiuii. IlpumeHeHne (QU3UKO-XMMHYECKUX METOJOB IS MEXaHH3MOB peaKIuii. KommnexcHoe orpoc [41,[12]
HCCIICIOBaHUS KHHETHUKH OpraHUYEeCKHX peaxuuii HNpUMEHEHHEe (PU3UKO-XUMHYECKUX METO/IOB IPH
(KMHETHYECKHE METO/IbI). 3yuenue MEXaHHU3MOB UCCIICJIOBAaHWH ~ MEXaHW3MOB  OPraHHYECKUX
OPraHMYECKUX PEaKIHil C MOMOIIBI0 H30TOMHBIX METO/IOB. peakuuii ¢  OJHOZJICKTPOHHBIM MEPECHOCOM.

MopenupoBaHiHe OpraHMYECKUX peakiuii ¢
OJIHOJIGKTPOHHBIM ~ TepeHocoM.  ITpobiemsl
MCCIICJIOBAHMS KATAJIATHYECKUX MTPOLIECCOB.
Texywmas padora cTyeHTa 50
Pe3ybTaThl KOMIILIOTEPHOTO TECTHPOBAHUS 50
HUTOIO 36 36 36 100
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6. OoOpa3oBaTejibHbIe TEXHOJOTHH
Jliist 0cBOGHUS TUCHMIUIMHBI «DPU3MUECKUE METObI HCCIIEN0BAHUI» UCIIONb3YIOTCS JIEKLUH, JEKLINU-
Oecespl, TMPAaKTUYECKUE 3aHATHS, TEXHOJNOTHS MEPCIEKTHBHO - OINEPeXamlero oOydeHHs, MOIyJbHas
TEXHOJIOTHsI, TEXHOJIOTUS MIPOOJIEMHOr0 OO0Y4EHUs, TEXHOJOTHS PEIICHHsI UCCIEN0BATEILCKUX M MPOCKTHBIX
3a]ad.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJIb30BaHbI: TBOPUECKUE 3aJaHHMI,
pa3paboTKa TIPOEKTOB, HCCIENOBATENBCKUH METOH OOY4eHUs,, KpyIJIble CTONbI, IUCIIYyThl, CEMHHApHI).
TpaguuuonHble JeKUMH W NPaKTHYecKHe (CEeMHHAPCKHE) 3aHATHA MOTYT NPOBOAUTHCH C
HCIIOJIb30BaHUEM COBPEMEHHBIX MHTEPAKTHUBHBIX TEXHOJIOTHIL.

Jleknusi-auanor — cojepKaHue IOJAeTCsl Yepe3 CEpUI0 BOMNPOCOB, Ha KOTOPBIE CTYAEHT AOJIKEH
0TBEYaTh HEMTOCPEACTBEHHO B XOI€ JIEKIIMH.

OnyaifiH-ceMHMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEpPEHITNH, IPOBEICHNE OHIAWH-BCTPEY W TPE3CHTAIINIH
yepe3 VIHTepHET B pexume peanbHOro BpeMeHH. Kakaplil M3 y4acCTHHUKOB HaXOAWUTCA y CBOETO KOMIIbIOTEpA
(cpencTBa CBs3M), a CBA3b MEXKAY HUMM IOAJEPXKHUBAaETCS depe3 HTepHET MOCPeACTBOM 3arpy’kaeMoro
MPUIIOKEHUS], YCTAHOBJIEHHOTO Ha KOMIThbIOTEpE KaX 1010 yuactHrka (Zoom, Meet, Skype u ap.)

Buneoxondepenuusa — ceanc BuneokoHdepenucsszu (BKC) — 3To TexHONOTrHs HHTEPaKTUBHOTO
B3aMIMOJCHCTBUSA JBYX W 0Oojee YJYacTHHKOB 0Opa30BaTeNbHOTO Iporecca st oOMeHa wuH(popMmamued B
peaibHOM pEXUME BPEMEHU.

Buneo-nexkuusi — cHATas Ha KaMepy COKpalleHHas JIEKLHs, IOMOJHeHHas (oTorpadusMu u cxemamu,
WITIOCTPUPYIOLIast MOJaBaEMbIi B JICKLIMH MaTepHall.

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peamu3yeTcsl MPU TOMOLIM 3JIEKTPOHHON 00pazoBaTeNbHON
cpenbl COI'Y mpu ucnons3oBanuu pecypcoB IbC, npu npoBeaeHUN aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

IIpumeyanus

— Bce Bumel y4eOHOH pa®OTBI MOTIYT MPOBOAUTHCS TUCTAHIIMOHHO HA OCHOBAHUHM JIOKAJbHBIX
HOPMATHBHBIX AKTOB.

— B nensax peanuszanuy MHAMBUAYAIBHOTO MOAX0a K O0YYECHHUIO CTYAEHTOB, OCYLICCTBISIONINX YIeOHBII
MPOILIECC 110 WHAWBHUIYaTbHOW TPAaeKTOPUM B PaMKaxX WHAWBHUYaIbHOrO pabouero IuiaHa, M3y4deHHWe TaHHOU
AUCHUIIIMHBI MOXET OCYHICCTBIIATHCA 4YEPE3 MHAUBHUAYAJIBHBIC KOHCYJIbTalUU NPETIoAaBaTeisi O4YHO, B 4YacChbl
KOHCYJIbTAIlM, MO 3JIEKTPOHHOW IMoYTe, a Takke ¢ ucrojib3oBaHueMm Webex, riaropmbl AUCTAHIIMOHHOTO
obyuenust Moodle, nuunbit kabunet cryaenTa Ha caiite COI'Y, npyrux anementoB DMIOC COI'Y.

7. Y4eOHOo-MeTOANYECKOE 00ecnedeHne CaMOCTOSATebHOI padoThl

CamocrosTtensHass paboTta OOYyYalONUXCS SIBIACTCS OJHUM W3 BHJOB y4YCOHBIX  3aHSATHIL.
CamocrosTenpHas paboTa MPOBOJUTCS C IENBIO:

— CHCTEMATH3alliM M 3aKPEIJICHUS TOJTYYEHHBIX TEOPETHUCCKMX 3HAHWN WM MPAKTHYECKUX yMEHHI
00yYarOIUXCs CTY/ICHTOB;

— yrIyOJICHUS U PACHIMPEHUS] TEOPETUICCKUX 3HAHUIA;

— (GopMUPOBaHUS YMEHUH HCIOJb30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO JOKYMEHTAIMIO U
CTHEeNUANTLHYIO JIUTEPATypy;

- (GOpMHpPOBaHUS  CaMOCTOSATEILHOCTH  MBIIUICHUS,  CIOCOOHOCTEW K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHIO U CAMOPEAITH3aIINH;

— pa3BUTHUS UCCIICIOBATEIIbCKUX YMEHH.

CamocrosTenpHass paboTa 00ydaromUXCs OCYIIECTBISCTCA HA TPOTSKCHHH HM3YUYCHHUS BCEi
JTUCLMILIMHBI B COOTBETCTBUU C YTBEPXKACHHOM B ydueOHOM IUIaHE TPYIOEMKOCThIO (I OYHOH (QOpMbI
00yueHus 36 4aCOB) U COCTOMUT U3:

- paboThI CTYACHTOB C JICKIIHOHHBIMH MaTepUalaMH, MOMUCKA U aHAIKM3a JIMTePaTyphl U SJICKTPOHHBIX
HCTOYHUKOB HWH(POPMAITUH 1O 33J[aHHOU TeME;

- BBITTOJTHEHWS 3aaHUH 7151 camocTosTenpHoi pabotel B DOC COI'Y;

- HW3YYCHHS TEOPETUYECKOro, MPABOBOTO M CTATUCTUYECKOTO Marepuana Juis TMOATOTOBKH K
CEMHUHAPCKUM 3aHSATHUSIM;
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- MOATOTOBKH K 3a4ETy.
TeMmb! 1 OpPMBI BHEAYIUTOPHON CaMOCTOSATEIHLHOM pabOTHI, €€ TPYIAOEMKOCTh COZIEp)KaTcs B paszeie 5,
Tabm. 5.1.

MeToanuyeckue peKoOMeHAal UK 10 HANIMCAHUI0 pedepaToB

Pepepar — mnmchbMeHHas paboOTa MO ONPECIICHHON Hay4yHOH Mpo0jieMe, KpaTkoe M3JI0KEeHHE
coJiepKaHMUsl HAYYHOTO TPpyZIa WA HaydHOU mpoOieMbl. OH sSBIsieTCs IeHCTBEeHHOH (hOPMOI CaMOCTOSATEIEHOTO
WCCIIEIOBAHUS HAYYHBIX TPOOJIEM Ha OCHOBE M3YYEHHUS TCKCTOB, CIICIIHATBHON TUTEPATYPhI, & TAKXKE HA OCHOBE
JMYHBIX HAOJIOJCHHH, UCCICAOBAHUI M MPAKTUYECKOTO OmbITa. Pedepar momoraer BeIpaObOTaTh HABBIKUA U
MPUEMBI CAMOCTOSITEIIBHOTO HAYYHOTO MOUCKA, IPAMOTHOTO M JIOTHUYECKOTO M3IIOKEHHS U30PaHHON MPOOIEMbl U
CrocoOCTBYET MPUOOILCHUIO CTYACHTOB K HAYYHOH JEATCILHOCTH.

ITocinemoBaTeIbHOCTD PAOOTHI:

1. Bwibop Tembl uccienoBaHus. Tema pedepara BbIOMpaeTcs CTyIEHTOM Ha OCHOBE €ro HaydHOTO
uHTepeca. Takke MOMOIIb B BHIOOPE TEMbI MOKET OKa3aTh MPEIOIaBaTelb.
2. IlnanupoBaHMe WccleqOBaHMS. BKIIFOUaeT COCTaBICHUE KAJICHIAPHOTO TUIaHA HAYYHOTO MCCIICOBAHUS

U IUlaHa mpeanosiaraemMoro pedepara. KajenmapHblii IUiaH HCCICIOBaHHS BKIIIOYACT CIICAYIOLINE

JJIEMEHTBHI: BBIOOp U QOpMyJIMpOBaHHME NPOOJEMBI, pa3paboTKa IUIaHA HCCICIOBaHUS U

npeBApUTETIBHOrO TlaHa pedepaTa; cOOp W HM3YyUCHHE HCXOJHOTO MaTepHania, MOWCK JIUTepaTyphbl;

aHajM3 COOpPaHHOTrO  MaTepuaia, TEOpeTHYeCKas pa3paboTka MpoOJIeMbl,  COOOIIEHUE O

NpEJBAPUTEIIBHBIX PE3yJIbTaTax WCCICIOBAHUS, JHUTepaTypHOe OGOPMICHHE HCCIEI0BATEIbCKOM

npobieMsr; 00CyXkIeHre padoThl (Ha CEMUHAPE U T. II.).

[Inan pedepata xapaKTepu3yeT ero CoaepkaHue u cTpykTypy. OH TOJDKEH BKIIIOYATh B ceOsi: BBEIICHHUE,
r7ie 00OCHOBBIBACTCSI aKTYalTbHOCTh MPOOJEMBI, CTABATCS II€Tbh M 3aJa4dl HMCCIICJAOBAHHS;, OCHOBHAs YacCTbh, B
KOTOPOM PAaCKPBIBACTCS COACPXKAHHME MPOOJIEMBbI; 3aKI0UYCHUE, Ii¢ 0000Ial0TCS BBIBOJBI IO TEME U JAIOTCS
MPAKTUICCKUE PEKOMCH/IAIIVH.

3. Tlouck u u3ydyeHue nuTepatrypsl. J[is BISBICHHUS HEOOXOIAMMOW JMTEPATYphl CICIYeT OOpaTUTHhCS B

O0uOIMOTEeKy WM K TpenoaaBareiro. [lomoOpaHHyIO JHUTEpaTypy cienyeT 3a(MKCHPOBAaTh COIVIACHO

I'OCT mo 6bubnmorpadudeckoMy ONMUCAHHUIO MPOU3BENCHUH ITEYaTH.

s pa3pabotku pedepara qOoCTATOYHO U3ydeHHE 4-5 BakHEWIIMX cTaTed 1Mo u30paHHOH mpobieme.
[pu u3ydeHun JUTepaTypbl HEOOXOAMMO BBIOMPATH MaTepHall, HE TOJBKO MOATBEPKIAIONIUIA TO3UIMIO aBTOPa
pedepara, HO ¥ MATEPHA JJIs TIOJIEMHKH.

4.00paboTtka matepuaia. [Ipu 00pabOTKe MOJydeHHOI0 MaTeprasa aBTop JOJDKEH: CUCTEeMaTU3UPOBATh
€ro Mo pasjeiaM; BBIIBHHYTh U OOOCHOBATh CBOW THITOTE3bI, OMPECIUTh CBOIO MO3MIMI0, TOUKY 3PEHHUS 110
paccMaTpuBaeMoi mpobieMe; YTOUHUTh 00BbEM U COJIEPIKAHUE TTOHITHH, KOTOPHIMU TIPUXOJIUTCS ONIEPUPOBATH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BBIBOJIBI, XapaKTEPU3YIOIIUE PE3yIbTAThI
HCCIIEIOBAHMUS; OKOHUATEIHbHO YTOUHUTH CTPYKTYPY pedepara.

5. Odopmitenue pedeparta. [Ipu odopmienun pedepara peKOMEHIYETCS IPUACPKUBATHCS CIEAYIOLIUX
npaBwi: Creayer mucath JHIIbL TO, Y€M aBTOP XOYET BBIPA3UTh CYIIHOCTh MpOOJIeMbl, ee¢ JIOTUKy; [lucathb
CTPOTO IMOCIIE0BATENILHO, JIOTUYHO, T0Ka3aTeIbHO (10 cxeme: Te3uc — 000CHOBaHUE — BbIBOJ); [lucath spKo,
06pa3Ho, JKMBO, HC TOJIbKO BCKpbIBasA MCTUHY, HO W OTpa)kad CBOIO IMO3UIUIO, IMpOoMaraHavpys MOJIYUCHHBIC
pe3yibTathl; [TucaTh OCMBICICHHO, COOMIO/As MpaBUiia TPAMMATHKH, HE 3JI0YNOTPeOsas HayKOOOpa3HbIMH
BBIPpaXXCHUAMMU.

Pedepatr BBIMOSHIETCS B COOTBETCTBHU C TPEOOBAHUSMHU CTAHAAPTOB, Pa3pabOTAHHBIX JJIS JAHHOTO
BUJIa TOKYMEHTOB. PaboTa To/mkHa OBITh BRIMOIHEHA Ha Oeoi Oymare cranaaptHoro jucta A4, TekcT nomkeH
OBITh OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM penakrope MicrosoftWord u oTBedaTh crieayronmm
TpeOOBaHUSIM: MapaMETPhI TIOJeH CTPAHHMIL JOJKHBI OBITh B MPE/ICax: BepXHee U HIDKHee — 110 20 MM, IpaBoe —
10 mm, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUYHBIH HWHTEpBAT —
nonyTopHbIi. JleHTa mpuHTepa — TONBKO 4épHOro IBeta. Hymepanus cTpaHull B pedeparte J0MKHA OBITh
CKBO3HOH, HauWHas ¢ TpeThel cTpanuilel. Homep mpocTaBiseTcs apaOCKuMu nuppaMud BBEPXY KakIoH
CTpaHHUIIBI CIIPaBa.
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IIpn n3noxkeHnn Marepuaia He0OXOIUMO MPHUIEPKUBATHCS IPUHATOTO TUTAHA.

bubnuorpapuueckuii CIIMCOK COCTaBIISETCS HA OCHOBE MCTOYHHUKOB, KOTOpPBIC OBUTM MPOCMOTPEHBI U
W3y4YeHBl CTYJEHTOM TpH Hamucanuu pedepara. JJaHHBIA CHOMCOK OTpaykaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy CTyaeHTa, YTO TO3BOJSET CYAUTh O CTENEHH €r0 MOATOTOBKH W YIUIyOJIEHHH B BHIOPAHHYIO TEMATHKY.
Bes  ucmonb3oBaHHas nMTepaTypa  pasMellaeTcsl B CIEAYIOLIEM TOpsAKe: 3aKOHOAATEIbHBIE aKThl,
MOCTaHOBJICHUS, HOPMATHBHBIC IOKYMEHTBI; BCsSl ydeOHas JInTeparypa B ajiaBUTHOM TMOPSAKE, 3aTEM CPeICcTBa
MIEPHOAMYECKON MeYaTy B aihaBUTHOM TOPSIKE; HICTOYHUKH U3 ceTH VHTepHeT.

MeToanyeckue peKOMEHIAMU 110 CO3aHUI0 MYJIbTHMEIMIHOMN Npe3eHTalun

CrpykTypa M cojepKaHHME IMpe3eHTallUd — 3TO JMYHOE TBOpPUECTBO aBTopa. [loyne3Ho ucmoiap30BaTh
1a0JI0OHBI OOPMIICHHUS 1Tl TOArOTOBKM KOMIIBIOTEPHOM MPe3eHTalNH.

Craiigpl KeJnaTenbHO HE IEperpy’arb TEKCTOM, Jydllle Pa3MECTHTh KOpOTKHEe Te3uchl. Ha cmaiimax
HEOOXOIMMO JIEMOHCTPHPOBATh HEOONbIINE (PparMeHThl TEKCTa JOCTYMHBIC IS YTEHHS Ha PaccTOSHUH; 2-3
¢dotorpaduu mnu pucynka. Hambonee BaxkHBIN MaTepra Jydlle BbIIEIHTb.

Tabmuue! ¢ TU(POBEIMU AaHHBIMHU IJIOXO BOCHPUHHMAIOTCS CO CIAaiI0B, B 3TOM ciydae LHU(poBoii
MaTepHal, Mo BO3SMOKHOCTH, JIy4llIe MPEJCTaBUTh B BUE TPA(QUKOB U AHATPAMM.

He crnemyer wuznumiHe yBIeKaTbCs MyJIbTUMEAMHHBIME 3¢ dexkramu anumanuu. OcoOeHHO
HeXXenaTeslbHbl Takue 5(QeKThl Kak BBUICT, BpallleHWe, BOJHA, MOOYKBEHHOE IMOSBICHHWE TEKCTa W T.1.
OnrtumanbsHast HacTpolika 3(pPeKToB aHuMauny — NOSBJICHUE, B IEPBYIO OUEPeb, 3ar0JI0BKa claiina, a 3aTeM —
TekcTa 1o abzamam. IIpu 3TOM eciy HECKOJBKO CIAaiI0B MMEIOT OAMHAKOBOE HAa3BaHHUE, TO 3ar0JIOBOK Cilaiaa
JIOJKEH MOCTOSTHHO OCTaBaThCs Ha IKpaHe.

Urto6p1 00ecieunTs XOPOIIYI0 YUTAEMOCTh TIPE3CHTAINN HEOOX0AUMO TTO00paTh TEMHBIN BET (poHA U
cBeTybId nBeT mpudTa. Hemb3s Takke BEIOMPATh POH, KOTOPHIH COAECPKUT aKTUBHBIN PUCYHOK.

KenarenbHO MOATOTOBUTH K KAXKIOMY Claiiy 3aMeTKH IO JOKJIaay. 3aTeM pacredaraTb HUX U
WCTONb30BaTh MPH IMOJATOTOBKE WJIM Ha caMoW mpe3eHTauuu. MOXHO pacrmedaraTb HEKOTOpPbIE KIIIOYEBbIC
CJIaliJpl B Ka4eCTBE Pa3aTOYHOTO MaTepuaa.

Heobxomumo 00s13aTeIHO COOMIONATE €MUHBINA CTHIIb O(DOPMIICHHS IPE3SHTAIINN U 00paTUTh BHIMAaHNE
Ha CTHJIUCTUYECKYIO TPaMOTHOCTb.

Crnenmyer mpoHyMepOBaTh CIaljbl. DTO MO3BOJIUT OBICTPO 00PAIATHCS K KOHKPETHOMY CJalily B cilydae
HEeOOXOIUMOCTH.

PexomeHnanuy 1o cOAEPKaHUIO U CTPYKTYpPE CIAiI0B MYyJIbTUMEAUMHON ITPE3EHTALUU:

1-# cnaiig (TUTYNIBHBIN), HA (JOHE KOTOPOro CTYIEHT mpeicraBiseT Temy mnpoekra, PO u HaydHOrO
PYKOBOJHTEIA.

2-i cnaiin. Brimtouaet B ce0st 00bEKT, IPEAMET U TUIIOTE3Y MCCIICI0BaHUS.

3-i1 cnaiin. ComepKuT Leib U 3a/auu ucciepoBanus. Llens nmpoekra nomkHa ObITh HalKMcaHa Ha 3KpaHe
KPYITHBIM HIpUPTOM. 31IeCh K€, €CIM TO03BOJIIET MECTO, MOXKHO HalMcaTh W 3aJadd. 3aJlaud MOTYT OBbITh
MPEICTaBJICHBI U Ha CIEAYIOIIEM CIIaie.

4-i1 - cnaiin. ComepXUT CTPYKTYpy paOoThl, KOTOPYIO MOXKHO INpEIOCTaBUTb, HAIpUMEP, B BUIE
rpaduuecKux OJOKOB CO CTPENIKaMHU. A TaKKe — MepeUurciIeHne TPUMEHEMBIX METOJIOB U METOJTUK.

5-i1 - cnaiia. IlpeacraBisercs conepkaHue W TeOpeTHUYECcKas 3HaAYMMOCTh Npoekta. CyTh peraeMoit
MpoOJIeMbl MOXeT OBITh MPEJICTABIICHA B BUJIE CXEM, TaOJUIl, 1uarpaMm, rpagukos, Gotorpaduii, hparmMeHTOB
¢npMOB U T.11. Ha TeopeTryeckyro 4acTh MpeICTaBICHUS IPOEKTa JOIHKHO OBITh CO3aHO HECKOIBKO CITalfIOB.

6-i1 - crnaiin. Bo3MOXKHOCTM HpUMEHEHUs pe3yjbTaToB paboThl Ha mpakTuke. Ha 3Ty Temy Taroke
JIOJDKHO OBITh HECKOJIBKO CIIalJI0B.

7-# cnaiin. I'maBHBIe BBIBOABI, HTOTH, PE3YJIbTATHl MIPOEKTA LEIeCO00pPa3sHO NOMECTUTh Ha OTIEIbHOM
cnaiiie. [Ipu aTOM He clieayeT mepevucisTh TO, YTO OBIJIO CHIENAaHO, a JIAKOHWYHO W3JI0KHTh CYTh 3HAYUMOCTH
MPOEKTa WJIM TOJTYYEHHBIX PE3YyIbTaTOB UCCIEAOBAHUS.

[locnennnii cnaiin. B xoHer mpe3eHTaluu KeJaTenbHO IMOMECTUTH cliaiin ¢ tekctoM «Cnacubo 3a
BHUMaHHe!».

17



MeTtoau4yecKkre YKa3aHUs 110 NPOBEJCHHIO IPAKTHYECKUX 3aHATHII 10 JUCLHILIMHE
«Pu3nvecKre MeTOAbI HCCIEeOBAHUS»

[IpakTudeckne 3aHATHS NPU3BAaHBl HAYYUTh CTYIEHTa CaMOCTOSATENBHO paboTaTh € y4eOHBIMU
TEKCTaMH, aHAIM3MpOBaTh Marepuall. B Havane 3aHATUS PEKOMEHIYETCS PacCMOTPETh COOTBETCTBYIOIIMN
TEOpPETUYEeCKU MaTepHal. 3aTeM WAET MPaKTHYECKUH pa3zdop M3y4aeMOoro Marepuala, PelIaroTcs 3aladd W3
MPaKTHUKyMa, pa30npaercs Kaxablii KOHKPETHBIN pUMep.

B Havane mpakTHYeCKOTO 3aHATHUS clelyeT o0paTHUTh BHUMAaHHE HAa TEOPETUUECKHE BOMPOCH MO TEME
3anaTHA. [lepBOHAaYanbHO UAET U3JI0KEHUE TEOPETUIECKOTO MaTepyaia TeMbl 3aHSITHA. 3aTeM B PAJe BOIIPOCOB
MpernoAaBaress ciaefyeT CKOHIIEHTPUPOBaTh BHUMaHUE HAa OCHOBHBIX WJESX TEMbI 3aHATH. Bompocs! TOKHBI
BKIIIOYATh B ceOs pa3iMyHble BapuallMy 3JE€MEHTAPHBIX CHTYallUi, OTOOpaKalOUIMX OCHOBHBIE WACH TEMBI
3aHATHS B UX B3aUMHOM B3aMMOCBSI3H. 3aJaBaeMble BOIIPOCH! IOJDKHBI OBITh KOHKPETHBIMM M MaKCHMAaJIbHO
MPOSIBIISAT B CTYACHTaX UX COOOPa3UTENBHOCTb.

YerHblit ompoc TpebyeT OT mpemogaBarenst OONBIION MpenBapUTEIHHON IMOJITOTOBKH: TIIATEIHHOTO
oTOOpa COAEp)KaHMs, BCECTOPOHHETO NPONYMBIBAHUS BOIPOCOB, 3aJad M IPHUMEPOB, KOTOphle OyayT
MIpeIOAKEHBI, MyTel aKTUBU3AIMH JESITeIbHOCTH BCEX CTYJIEHTOB TPYIIIBI B Mpoliecce MPOBEPKH, CO3JaHMs Ha
3aHATHU JICTIOBOH U TOOpOXKeIaTeNbHOW 00CTaHOBKH.

Paznuuarot GppoHTANBHBIN, HHANBHAYAJbHBIH U KOMOUHHNPOBAHHBII ONpOC.

@DpoHTAIBHBII 0NMPOC TPOBOAUTCS B (hopMe Oece bl IPEro1aBaTels ¢ TPYIIION.

OH OpraHM4ecKH COYETAcTCs C MOBTOPEHHEM MPOMIEHHOTO, SABJSACH CPEACTBOM IS 3aKPEIUICHUS
3HaHWH W yMeHWH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO pPaOOTy MOKHO BOBII€Yb BCEX
CTYAEHTOB Tpynmbl. [yl 3TOro BONPOCH! IOJDKHBI AOIYCKaTh KpaTkylo (GopMmy oTBeTa, ObITh JTAKOHHYHBIMH,
JIOTHYECKH B3aMMOCBSI3aHHBIMHU JIPYT C IPYTOM, JaHbl B TAKOW MOCIEI0BATEILHOCTH, YTOOBI OTBETHI CTYJCHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue paszzena, Tembl. C mMoMompio (pOHTAIBHOTO OMpoca
MpenoAaBaTelb UMEET BO3MOXHOCTh IMPOBEPUTH BBITOJHEHHE CTYAEHTAMH JOMAIIHErO 3aJaHWsl, BBIICHHTH
TOTOBHOCTH TPYIIBI K M3YYEHHIO HOBOTO MaTepuala, ONpeAeiuTh CHOPMHUPOBAHHOCTh OCHOBHBIX IOHSTHIA,
YCBOEHHME HOBOT'O y4eOHOI0 MaTeprana, KOTOPBIH ObLT TOJIBKO 4TO pa300paH Ha 3aHATHH.

NuauBuayanbHBIA ONpoC mpennoiaraeT OOCTOSTENbHbIC, CBS3HBIE OTBETHl CTYIEHTOB Ha BOIPOC,
OTHOCSIIIMHCS K HM3y4aeMoMy y4eOHOMY Marepuaity, TO3TOMY OH CIIY>KUT BaKHBIM Y4eOHBIM CpPEJCTBOM
pasBUTHS peuYd, NaMATH, MBIIICHUS CTyAeHToB. UToOBl chenaTh Takyl IIpOBEpKY Oosee IIyOOKOH,
HEOOXOJIMMO CTaBUTh TEpeJI CTYACHTaMU BOIIPOCHI, TPEOYIOIINE pa3BEpPHYTOTO OTBETA.

Bonpochl i1 MHIMBUAYaIbHOTO ONPOCA IOJDKHBI OBITH YETKMMH, SCHBIMH, KOHKPETHBIMH, €MKHMHU,
MMETh NPHUKIAAHON XapaKTep, OXBaThIBaThb OCHOBHOH, paHee NpPOHAEHHBIM MaTepuan NporpaMmsl. Mx
coJiepKaHHe JIOJDKHO CTUMYJMpPOBaTh CTYJAEHTOB JIOTHYECKHM MBICIUTh, CpaBHUBAaTh, AaHAJIU3UPOBATh,
JIOKa3bIBaTh, MOAOUpATh yOeAUTENbHbIE HPUMEPHI, YCTaHABIMBATh NPUUYMHHO-CICICTBEHHBIC CBS3H, IeNaTb
000CHOBaHHBIE BBIBOJIBI M ’THM CIIOCOOCTBOBATH OOEKTUBHOMY BBISIBJICHUIO 3HAHWUH CTYJICHTOB.

Bonpocbl 00bIYHO 337a0T BCeil Tpymme M Hociie HeOONBIION may3bl, HEOOXOIUMOM AJIsi TOrO, YTOOBI
CTYZEHTHI IOHSUIN €r0 U IPUTOTOBWINCE K OTBETY, BBI3BIBAIOT Ul OTBETa KOHKPETHOT'O CTYIEHTA.

IIncbsMeHHas MpoBepKa HapsiAy C YCTHOM SIBJIAETCS BaXKHEWUILIUM METOJOM KOHTPOJIS 3HAHUM, YMEHUI
W HaBBIKOB CTyIEHTOB. OIHOPOJHOCTH Pa0OT, BBIOJHIEMBIX CTYJIEHTaMH, IO3BOJISIET HPEABSIBIATE KO BCEM
OJIMHAKOBBIE TPEOOBaHUS, TOMBITAET OOBEKTUBHOCTH OIEHKH pPe3ylbTaToB oOyueHus. [IpuMeHeHHe 3TOro
MEeTOoJla JaeT BO3MOXKHOCTh B Hamboee KOPOTKHH CPOK OJHOBPEMEHHO IIPOBEPUTH YCBOCHHE YUE€OHOTO
MaTepHaja BCEMH CTYACHTaMHU TPYIIIbI, ONPEIeINTh HAPaBICHUS U1 HHIUBULyaTbHOU PaOOThI C KaXIbIM.

IInceMenHast mpoBepKa MCIIOIb3YETCsl BO BCEX BHUAAX KOHTPOJIS U OCYIIECTBISIETCS Kak B ayJUTOPHOM,
TaK ¥ BO BHEAyTUTOPHOW paboTe (BBINOIHEHNE JOMAIIHUX 3a/1aHUi).

MeTtoauyeckune peKOMeHIANMH M0 MCMOJIb30BAHUI0O MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHi 00y4eHust
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Ui u3ydeHus  JIEKIMOHHOIO  MaTepuana  JAWCLUMIUIMHBL — IPUMEHSIOTCS  ayJuOBU3YyaJIbHbIE
(MyJIBTUMEIUIHBIE) TEXHOJOI'MH, KOTOpble HE OTPHULAIOT TPaJULUOHHBIE, [IPOBEPEHHbIE BPEMEHEM METO[bI
npenojaBanus, HO, IPU 3TOM, OHU MOBBIIIAIOT HATJSAHOCTh, MH()OPMATHBHOCTB, ONEPATHBHOCTH B IMOAAYE
nHGOPMaLUH, O3BOJIAIOT 3KOHOMUTD BPEMs 3aHATHH.

Kaxxgoe ceMuHapckoe 3aHATUE UMEET CBOIO 0coO0YyI (opMy NPOBENEHHS, CBOIO METOJO0JIOTHUECKYIO
cneunpuKy, dYTO TIO3BOJIIET pa3BUBaTh Yy CTYICHTOB pasiUyHble Kak OOLICKYyNbTypHBIE, TaKk U
npodeccuoHanbHple  KoMmereHUuH. llocraHoBka mpoOiembl, pa300p aKTyadbHBIX KOHKPETHBIX U
THIOTETHUECKUX CUTyalluid, co3laHue arMocdepbl Auanora MexXIy MpernoAaBaTelieM W TPYIINON MO3BOJISET
paboTaTh MHAMBUAYAJIBHO M B MaJbIX IPYyMNIaX, KOJUIEKTUBHO 00CYKAaTh ONPEACICHHBIH TeMaMH MaTepual, a
TaKKe HHUIMUPOBATH CaMOCTOSITENBHYIO paboTy CTyneHTOB. [Ipu OCMBICICHHH COAEp)KaHHS BOIPOCOB
MPaKTUYEeCKUX 3aHATUH TMpeciedyeTcs ILelb COONM0AaTh IMPEEMCTBEHHOCTh B NPO(EecCHOHaTbHOM U B
TBOPYECKOM Pa3BUTUHU CTYJCHTOB.

KonTtpons caMocTosATensHOH pabOThl CTYNEHTOB NpW3BaH cAelarh mporecc oOydeHus Oonee
LEJIOCTHBIM M OpraHu4yHbiM. Ero 3azaya He oCTaBUTh 0O€3 BHHMMAaHMA JaXke, HA TIEPBBIM B3IV,
MaJIO3HAYUTEIIbHBIE BOIIPOCHI.

KOMHI)}OTCpHOG TCCTUPOBAHUEC IO3BOJIACT OCYUICCTBIIATH HUTOTOBBIN KOHTPOJIb 3HAHUM CTYACHTOB.
TecToBblil MaTepuan BKIIOYAaeT B ce0sl comepKaHHE BOINPOCOB IO KKIOMY M3 O00O3HAYEHHBIX MPOrpaMMOn
paszenos.

Kaxnpiii Bompoc mpeanosaraeT HECKOJIbKO BapUaHTOB OTBETOB, CPEAN KOTOPBHIX MMEIOTCSI aOCOIIOTHO
HEBEPHBIH, MPAaBUIBHBIN 1 B OOJBIEH WM MEHBIIEH CTENeHN pacKPBIBAIOIINI CYITHOCTE Bompoca. B mpomecce
KOMIIBIOTCPHOI'0 TECTUPOBAHUA 3aJada CTYACHTOB OIIPCACIACTCA KakK BI)I60p IMpaBUJIBHOTO OTBETAa U3
MHOTro00pasusi BapuaHTOB. B TeCTOBBIX 3a1aHMSIX €CTh BOIIPOCH HA COOTBETCTBHE. B mponecce KOMIBbIOTEPHOTO
TECTUPOBAHUS, 3a/la4da CTYACHTA ONIPEACIIACTCA KaK BI)I60p IIPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/ISI BapHaHTOB.

8. OneHo4HbIe cpeAcTBA IS TEKYUIEr0 KOHTPOJISA YCIIEBAeMOCTH, PYOesKHOM aTTecTaluu 1
NMPOMEKYTOYHOM aTTecTAMM MO0 UTOraM OCBOEHHS AV CUMIIIHHBI.

Pabouas mporpamMmMa npegycMaTpuBaeT MpOBEICHHUE JICKIMOHHBIX M MPAKTHYECKUX 3aHSATHH, a TaKKe
clieAyIoIye BUAbl paboT: OATOTOBKY YCTHBIX JIOKJIA/IOB, HAMMCAHUIO pedepaToB, MOArOTOBKY MPE3EHTAlUH 1
00CYXJIeHHH TI0 TeMaM JUCLUILTUHBI - pad0Ty B aKTUBHON M MHTEPAKTUBHON (opMax.

Buabl kKOHTpOJIS.

Pabouas nporpamma npeanosiaraeT TEKyIUH U IPOMEKYTOUHBIA KOHTPOJIb 3HAHUI.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISIEMbII MOHUTOPUHI YPOBHSI YCBOCHHS 3HAHUU U
(dbopMHpOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHE CEMECTpa MM y4eOHOro roja. Tekymmii KOHTPOJIb 3HAHHH,
YMEHUI M HaBBIKOB CTYAEHTOB OCYILIECTBISIETCS B XOJ€ Y4eOHBIX (ayAMTOPHBIX) 3aHITUH, MPOBOIUMBIX IO
pacnucannio. PopMaMu TEKYIIETO KOHTPOJIA BBICTYNIAIOT ONPOChl HA CEMUHAPCKUX U NPAKINUYECKUX 3AHAMUAX,

a makoice Kopomkue (00 15 MMH) 3a()aHMﬂ, BBITNIOJIHACMBIC CTYACHTAMU B HA4aJIC JICKIIUU C LCJIbKO IMPOBCPKU
HaJIn4ust 3H3HI/Iﬁ, HCOGXO}Z[I/IMI)IX AJid YCBOCHHS HOBOI'O Mare€puajia WM B KOHIEC JICKIUH JIA BBIACHCHUA
CTCIICHU YCBOCHMUS U3JIOKCHHOI'O MaTCpHraa.

PY6GX(HBIﬁ KOHTPOJIb OCYHICCTBJIACTCS 110 Oollee WM MEHEE CAMOCTOSATEIbLHBIM pa3aciiaM — y‘le6HLIM
MOAYJAM KypcCa U MPOBOAUTCA IO OKOHYAHWHN HU3YUCHHA MaTCpuUajia MOAYJId B 3apaHEC YCTaHOBJIICHHOC BpEMA.
Py6€)KHLII71 KOHTPOJIb NPOBOAUTCA C ICJIIBIO OMPCACIICHUA Ka4€CTBAa YCBOCHUA MAaTCpHaIa yqe6H0r0 MOAYJIA B
OCJIIOM. B Teuenue CCMECTpa IMMPOBOAUTCH IBA TAKUX KOHTPOJIbHBIX MCPOIIPUATHS 110 Fpa(bI/IKy.

Metoauka (popMUPOBaAHMS pe3yJIbTHPYIOLIEH OLCHKH.

Hrorosas OIICHKAa CKJIaABbIBACTCA KaK CPECAHCB3BCUICHHAA IO PE3YyJibTaTaM BCCX OILICHUBACMBIX pa60T
Ha TMPOTAKCHUU CEMECTpa, Kyda BXOAAT IMOCCHICHUC J'ICKLII/Iﬁ h CEMUHApPOB, OTBCTHI W AOIOJHCHHUSA Ha
CCMHUHApax, KOHTPOJIbHBIC pa6OTBI (KOHTpOJ'IBHBIe CpEC3bl IO UTOraM MO,Z[y.]'IFI), JOITIOJTHUTECJIIbHBIC OLICHKHU I1I0

pedeparaM B cyMMe C UTOTOBBIMU pe3yJIbTaTaMH 0aIbHO-PEUTHHIOTO TECTHPOBAHUSL.
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ITpoBeeHne TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIHUILTHHE OCYIECTBISETCS B COOTBETCTBHH
¢ Momoxxeranem COTY !

BAJUIBHAA CTPYKTYPA OLJEHKH

Makec. KOJI-BO
Dopma koumpons

0asioB
Tekymas olleHKa CTyZeHTa B TeueHHe 1-8 Hellenn COCTOUT U3: 25
* BomonHeHus 3aaHuil Ha NPaKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEeMHHApPaM, BHINIOJIHEHHS JOMAITHHUX 3aJIaHHN)
* BeinmonHeHst KOHTPOJIBbHOU pabOThI 10
* [lonroroBka pedepaToB, Ipe3eHTalMH K IPAKTUIECKUM 3aHATHUSIM 8
1-51 pyOexxHasi muChbMeHHasi KOHTPOJIbHAsI paboTa (TECTHUPOBaHHE) 25
Tekymas oneHka ctygeHnrta B TeueHue 10-15 Henenu cocTouT us: 25
* BrommonHeHus 3aJjaHdil HA TPAKTHYECKUX 3aHATHAX (IIOArOTOBKA K 7
CEeMMHAapaM, BbIIOJIHEHHS JOMALTHUX 3aJlaHUN)
* BeImoHEHNS KOHTPOIHHOH PabOTHI 10
* [loaroroBka pedepaToB, Mpe3eHTANH K MPAKTHIECKAM 3aHATHIM 8
2-51 pyOeskHasi MMCbMEHHasi KOHTPOJIbHAs paboTa (TecTHpOoBaHKE) 25
Hroro 100

MeToauka OpMHPOBAHNS Pe3yJbTHPYIOLIEH OLEHKH.?
B xoze TekyIiero KOHTpoIs cTyJeHThl MOTYT HaOpaTh 0-100 6amios:
1 —s1 pyOeKHAS aTTeCTAIMS - MAKCMMAJIbLHO 50 0a/U10B; U3 HUX:
Ot 0 mo 25 GamnoB (pyOexHas aTTecTalusi) — TECTHpOBaHWE B LeHTpe TectupoBanus COI'Y wnm

yKa3bIBaeTCs HMCIONb3yeMasl MpU M3YYeHUHM AaHHOW TUCHUIUIMHBI QopMa (MUCbMeHHas paboTa, KOJJIOKBUYM,
3CCe U T.1L.);

Or 0 mo 25 GamnoB(Tekymiasi OIlGHKA) — akTHUBHAas paboTa 3a NMaHHBIA TMEpHOJ Ha CEMHUHApPCKUAX
(MpaKkTUYECKUX) 3aHIATHUAX

2-51 py0esKHAs ATTEeCTAIMS — MAKCHMAJIbLHO S50 0a/1710B; U3 HUX:

Ot 0 10 25 GamoB (pyOexHas aTTecTallys) — TeCTUPOBaHKE B IieHTpe TectupoBanus COI'Y;

Or 0 mo 25 GamnoB (TeKylias OIEHKa)— akTHUBHas paboTa 3a JaHHBIA IMMEPHOJ Ha CEMHHAPCKUX
(TIpaKkTUYECKUX) 3aHITUIX

IIpoMeKyTOUHBII KOHTPOJIb:

Jlnst 3auera:

3a yCTHBII OTBET Ha 3a4eTe CTYJACHT nmosydaeT 0-50 6aos.
CTyIeHTHI, TTONYYUBIIKE B XOJ€ TEKYIIETO M pyOe:KHOro KOHTpoJsi 56-100 6amioB aBTOMaTHYECKH MOTY4aloT
«3ayeT».

PesynbTupytolas oreHKa CKIIaipiBaeTcs o cooTBeTcTBytoMIe BPC dopmyie.

IlxaJja UTOroBOM aKaeMHUYeCKOH YCIIeBAEMOCTH CTYAECHTOB 110 JUCHUIIHHE

Cucrema orenox COI'Y
Cymma Gaios Ha3zpanue HucnoBoil 3KBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOIIIO 4
56-70 YIIOBJIETBOPUTEIIHHO 3

! Tlonoskenune 0 TeKyIEM KOHTPOJIE yCHIEBAEMOCTH M IIPOMENKYTOYHON ATTECTAMK OOYYAIOUIMXCS 110 06pa3oBaTeENbHBIM

IporpamMmam BbICIIero 00pa3oBaHus — IIporpaMMamM OakajgaBpHuaTa, MarucTpaTypsl u crienpanutera B COI'Y.(B nocieanei

penaknuu ot 08.07.20 r. I[Ip.Ne 173)

2B coorserctuu ¢ Ionoxennem o BPC onennBanus obydarommxcst 04HON GOPMBI 0 06pa30BaTENLHBIM POrPAMMaM

BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COT'Y (ot 05.03.2018 ., p.Ne 47)
20



Tematuka pedeparoB
. CoBpeMeHHbIE METO/Ibl YCTAHOBJICHUS CTPYKTYPHI T€HOMA.
. CoBpemenHnas DI1P-criekTpockonus 1 e UCIOb30BaHUE B OMO(DU3HMUSCKUX UCCIICOBAHUSX.
. IMP-criekTpocKonIIecKre METOABI UCCIICIOBAaHHAs OCIIOK-0EITKOBOTO B3aUMOICHCTBHSI.
. ®eMTOCeKyH IHbIC JTa3ephl B UCCIICIOBAHUSIX MEXaHU3MOB (DOTOCHHTE3A.
. YcTaHOBICHHE IEPBUYHON CTPYKTYPBI O€JIKa C IOMOIIBI0 MacC-CIIEKTPOCKOTIHH.
. Metonp! adhhuHHON XpoMaTorpaduu.
. ATOMHO-3MUCCHOHHBIN aHAJIU3 B XUMUYESCKOU TIPOMBITINICHHOCTH.

0 NN kW

. ATOMHO0-a0COpPOITMOHHBIN aHAIN3 B XUMHUIECCKOH MTPOMBITINICHHOCTH.

9. PertrenodmyopecieHTHBIN aHATU3 B XUMUYECKOH MPOMBIIIIICHHOCTH.

10. Tepmuueckuii aHaIM3 B XUMUYECKOH MPOMBIILICHHOCTH.

11. OXE-3nekTpoHHas CIICKTPOCKOITHS.

12. OU3NKO-XUMHUYECKHE METOBI OTIPEIEIICHHS 30JI0Ta

13. OU3UKO-XUMHYECKUE METOIBI OTIPEICICHHUS TUTAHA.

14. OU3NKO-XUMHUYECKHE METO/bI ONPEIEIICHHS [TaTHHBI.

15. ®U3MKO-XUMUYECKUE XUMUUECKHAE METOIbI aHAJIN3a CTOYHBIX BOJI XMMUKO-(apMalleBTHISCKUX
OpEANPUITHH.

16. ®u3UKO-XUMUYECKHE METO bl YCTAHOBJIEHUSI CTPOCHUSI OPTraHUYECKUX COCTUHEHUH.

17. OnexrponHas cnekTpockomnus (Y P- u BuauMast 006J1acTh): TUIBI JIEKTPOHHBIX IIEPEXOI0B U UX SHEPTHUS;
OCHOBHBIE TapaMEeTPBbI [10JIOC TOTJIOLIEHHUS], CMELECHHE 10JI0C (0ATOXPOMHBIN U THUIICOXPOMHBIN CABUIHN) U UX
IIPUYNHBI.

18. Muadpakpacuas (UK) criekTpockomnus: THITEI KoJeOaHUI aTOMOB B MOJIEKYJie (BaJIEeHTHEIE,
nehopMaIMOHHBIC); XapaKTePUCTUYECKUE YaCTOThI. DYHKIIMOHATBHO-TPYIITIOBOM aHAJIU3.

19. CnexTpockonus aaepHOro MaruuTHoro pezonanca (JAMP). IIpoTonnsiit MarauTHbIN pe3onanc (IIMP):
XMMUYECKUH COBUT, CIIMH-CIIMHOBOE PaCILETICHHE.

20. Macc-cieKTpoMeTpHsi: BUIbI HOHOB (MOJIEKYJISIpHbIE, OCKOJIOYHBIE, TeperpyNnupoBoYHbIe. M130TOMHbII
cocTtaB. Y CTaHOBIIEHHE MOJICKYISIpHOU (hopMyIbl. OCHOBHEIE THUIIHI (hparMeHTanu. Macc-CrieKTpaibHbIe CepHH
HMOHOB OCHOBHBIX KJIACCOB OPraHUYCCKUX COGILI/IHGHI/II‘/'I.

OueHOYHBIH JHCT 3aIIUTHI pe)epaToB (IOKJIAAOB)

HaunmMmeHnoBanue BrIsiBJIeHHBIE Bannsl
noKa3aTes HEeIOCTATKHU U
3aMedYaHuda

1. KAYECTBO MCCJIEJIOBATEJILCKOU PABOTHI (PEDPEPATA, JOKJIAJIA)

1. I'paMOTHOCTb U3IOKEHUS U 1
KauecTBO OQOpPMIICHHUS paOOThI
2. CaMOCTOSATENBHOCTD 2

BBITIOTHEHUS Pa0OTHI, TITyOnHa
npopaboTKH MaTepuara,
UCTIONIb30BaHNE
PEKOMEHIOBaHHOM 1
CIIPaBOYHOM JIUTEPATyPhI

3. O60CHOBAHHOCTH U 1
JTIOKa3aTeIbHOCTh BHIBOJIOB
OO01as oreHka 3a Belnonaenue NP 4
1I. KAYECTBO JTOKJIAJIA
1.CooTBeTCTBUE COJIEPKAHUS 0,5
JIOKJIaJIa COJIEPIKAHUIO PAOOTHI
2.BpifienieHre OCHOBHOW MBICITH 0,5
paloTHI
3. KauecTBO U3JI0KEHUS 15
MaTepuaa
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OO01mast orleHKa 3a JOKIa | 2,5
ITI1. OTBETHI HA JOTIOJIHUTEJIbHBIE BOITPOCEHI ITO COAEPXKAHWIO PABOTHI
Bompoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OO01mas OleHKa 32 OTBETHI HA BOMPOCHI 1,5
HNTOT'OBA OLIEHKA 3A 3AIIUTY 8

Tembl npe3eHTanmit

1. Konnemnmus xpomModopoB 1 ayKCOXPOMOB.
2. Tlonstue 0 HOPMaAILHO-KOOPAMHATHOM aHAIIU3E.
3. Konnenuus rpynnoBeix konebanuii u e€ orpannyerus. CHMMETpHS KoieOaHui.
4. PanuanuoHHbIE M HEPAIUALMOHHbBIE IEPEXOMIBI.
5. JIByxdoronHsle nepexosl. PaneeBckoe 1 KOMOWHAIIMOHHOE PACCEsIHNE CBETA.
6. CrnocoObl yIpoOIIeHHS CIIOKHBIX CIIEKTPOB.
7. Meroa MEUEHHBIX aTOMOB.
8. Marneroxumusi. MeTOIbI ONIpeiesIeHHs SHEPTETHUECKUX XapaKTEPUCTHK BEIIECTB.
Kpurtepun oueHUBaHHs CTY/I€HTA 32 NOATOTOBKY Npe3eHTalnH
Kpu |8 6 4 2
Tepu (TpedyeT nopadoTKM)
u/0a
JUIBI
Yerko  cdopmynupoBana | ChopmynupoBaHa CdopmynupoBana 1ens | He
Lelb W packpeiTa Tema | Ielb u TeMa | ¥ TeMa HCCIeoBaHus. | chOPMYIUPOBaH
= ruccaeaoBanus. B kpaTkodl | ucclieqoBaHUS. Coaepxanue a ueiab U Tema
= ¢dopme JaHa  mosiHas | YacTHYHO  M3JIOXKEHa | MOJIHOCTBHIO HE | HcCcle0BaHusl.
g uHpopManus 1Mo  TeMe | HHPOpPMALUs MO TeME | PaCKPHITO. [Ipobnema  He
% WCCIICZIOBAHUS U JIaH OTBET | ucciuepoBanuss U nAaH | UHdopmanus mo Teme | pemieHa.
& Ha npoOJeMHBI BOMNPOC. | OTBET HA NPOOJIEMHBIN | HCCIEAOBAaHNUS HETOYHA.
o Janbl CCBUIKHA Ha | Bompoc. Jlanwl cchuiku | [IpoGiema 10 koHIA He
= HCIIOJIb3YEMBIE PECYPCHI. Ha ucroiip3yemble | pemena.  He  nmaHsl
% pecypchlL. CCBUIKH Ha
= HCTIOJIb3yeMble
&) pecypchl.
Cobmromaercs equublii | CoOmromaercs equueiil | He coomromaercsa | He
CTUJIb oopmienus. | cTuab  OQOPMIICHHUS. | €AMHBINA CTWJIb | COOMOaaeTcs
S [IpesenTtanust kpacounas u | Cnaiigel  mpocTtbl B | opopmieHus. Crhaidapl | cTHIb
% WHTepecHasl. MMOHUMAaHHUH. NPOCTHl B TOHWMAaHHHU. | OQPOPMIICHUSI.
% Ucnons3ytoress  addexrtsl | McnonbiyroTes O¢ddexter u ¢on He | Chailasl TPOCTHI
] aHUMaIWH, (oH, | HEKOTOpBIE YPPEKTHI U | UCIIOIB3YETCS. B MOHUMaHUH.
= ¢doTtorpaduu. B | don.
)% Mpe3eHTaluu
8 MPUCYTCTBYIOT ~aBTOPCKHE
;:S( HaXOJIKH.
ABTOp XOpoIIO BIajaeeT | ABTOp BrazeeT | ABTop He  mokazan | [IpencraBieHs
MaTepuajoM MO  TeMe | MaTepHajJoM IO TeMe | KOMIETEeHTHOCTU B | HCKa)KCHHbIE
nccienoBannd. Micronp3yer | uccieoBanus, HO HeE | MPEACTaBICHUU JIaHHBIC
HayYHYI0 TEPMHHOJIOTHIO. | CMOT 3aMHTEPECOBaTh | MPE3ECHTAINH.
2 Ob6nanaer HaBBIKAMH | ayJUTOPHIO. Hcnonb30BaHHbIE
§ E | OpaTOPCKOTO  HMCKycCCTBA. Henocrarouno (dakTel HE BBI3BIBAIOT
é § ITonno 51 TOYHO | LATHPYETCA nosepusi. Henocratouno
E = | uuTHpyeTes JUTeparypa. HUTHPYETCS
B} g WCTIONb30BaHHAS JUTEpaTypa.
= E| nurepartypa
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Tunosble 3aaHUs AJ151 NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
Yka3aHus 10 OTACIBHBIM TeMaM MPAKTHICCKUX U CEMUHAPCKUX 3aHATHI:

Memoouvl macc-cnekmpomempuu.

WnenTnduxanns BelecTB IO MAacc-CHEKTpaM. YCTaHOBJICHHE XUMHYECKOTo cTpoeHus. OnpezneneHue
TEPMOJUHAMHYECKUX XAPAKTEPUCTUK BEIIECTB U PEAKIHIA.

Memooul onpedenenus s1ekmpuieckux OUNOIbHbIX MOMEHMOE MOEK)L.

Pacuérpl qUMOIBHBIX MOMEHTOB IO AaHHBIM ATl IEPBOTO M BTOPOro MeTonoB Jlebast. AHanu3 TOUHOCTH
9KCIEPUMEHTAIbHBIX TaHHBIX.

Memoovl onpedenenus ceomempuy MOEKYJL.

PacuéTel reoMeTpuM MONEKYNl W3 JaHHBIX II0 BEJIWYMHAM MOMEHTOB HWHEPLHU JUISI MOJIEKYN C
Pa3NUYHBIM YHCIOM aTOMOB. AHAJIH3 KPUBBIX PaJUaLHOTO paclpeieNieH sl B Ta30BOH 3JIEKTPOHOrpaduH.

Memoovl konebamenbHou CHeKMpPOCKONUU.

Knaccuueckoe paccMoTpeHne KojeOaHMH MHOTOATOMHBIX MOJIEKYJl. BBeneHHe ecTeCTBEHHBIX
KoopauHat. Yu€r cummerpuu. OmnpeaesieHne 4acToT KojeOaHWH AJisl IBYXaTOMHBIX Mosekynl. OmpeneneHue
cumMerpun Mosiekya o aaHHeiM MK u KP cnektpoB. Mcnons3oBaHue TpyIIIOBBIX YacTOT B CTPYKTYPHOM
aHajus3e.

Memoovl 31eKmpoHHOl CHEKMPOCKONUU.

Knaccudukanms n oTHeCeHHE ANEKTPOHHBIX MEPEXOJIOB U COOTBETCTBYIOIIMX MOJIOC MOTIIONeH s B YD
Y BUAMMBIX crieKTpax. [IpuMenenune 31eKTpOHHBIX CIIEKTPOB.

[Ipumenenne metomoB adbcopbumonHOi MK m Y® crnexTpockomnd B KOJIWYECTBEHHOM aHAJM3E,
HCCIIE0BAHNE PABHOBECUN U KHHETUKH PEAKIIUN.

Memoovl uccredosanus ecmecmeeHHol U UCKYCCMBEHHOU ONMUYECKOU aKIMUGHOCU 8eUeCs.

Pacuér BpamarenbHbIX CHII 3JIEKTPOHHBIX IIEPEXO0J0B U3 AaHHBIX METONOB Kpyrooro auxpousma (KJI)
u nucrnepcud ontudeckoro Bpamenus ([JOB). HMcnonbp3oBanue mpaBuiia OKTAaHTOB Ui OMNpEICICHUS
a0CoFOTHOI KOH(UTYpanuy U KOH(POPMAIIUK MPOU3BOIHBIX IIHKIOTEKCAHOHA.

Pesonancnvie memoobwi.

OmnpeneneHne CTPYKTYpbl MOJEKYJBl MO XUMHUYECKAM CABUTaM M CIIMH-CIIMHOBBIM PacCIICIUICHUSAM B
cnekrpax SIMP.

Junamuueckuii IMP, n3ydenre oOMEHHBIX ITPOLIECCOB U JAPYTUX OBICTPO MPOTEKAIOIIUX MPOIECCOB.

Crpykrypa cnektpoB OIIP, n3ydeHne KWHETHKN U MEXaHU3MOB peakiuii metogom OIIP.

JIuTeparypa K pa3eny:

1. Jlyxos, B.B. ®usnveckue merons! uccienoBanus B xumun / B.B. JIykos, U.H. lllep6akos. — PoctoB-Ha-/lony: M3narenscTBO
IOxnoro QenepansHOoro yHHBepcurera, 2016. — 216 c.: cxem., Tabm., mi. — PexuM mgocTyma: mo TOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=461932 (nara obpamenus: 18.11.2019). — Bubmuorp. B ku. — ISBN 978-5-
9275-2023-7. — TekCT: ANEeKTPOHHBIH.

2. @wusnueckue METONBI HCCIENOBAaHMS W MX IPAKTHYECKOE IpUMEHEeHHe B xumudeckoM aHammze / H.I'. Spbrimes,
I0.H. Mengenes, M.1. Tokapes u np. — M3aanue BTOopoe, nepepabotaHHoe U nonoiHeHHOe. — Mocksa: [Ipomereit, 2015. — 196
c.. cxeMm., miL., Tabn. — Pexum gocryna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=426720 (nara
obpamienus: 18.11.2019). — ISBN 978-5-9906134-6-1. — TekcT: 371€KTPOHHBIH.

3. 3BekoB, A.A. ChexkTpaipHble MeTOABI HccienoBanus B xumuu / A.A. 3BexoB, B.A. Hesoctpye, A.B. Kanenckwuii;
MununcTepctBo o0pazoBaHus W Hayku P®, DenmepanpHoe rocynapcTBeHHOE OIOMKETHOE 00pa3oBaTeNIbHOE YUpexkICHHE
BEICIIETO TpodeccrHoHaIbHOr0 00pazoBanus «KeMepoBckuili rocynapcTBeHHBIH yHUBEpcHTET». — KemepoBo: KemepoBckwii
rocylapcTBeHHblii  yHuBepcurer, 2015. — 124 c.. cxem.,, Tabn. — PexuM jgocTyma: 1o  TOANMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=437497 (nara oopamenus: 18.11.2019). — buGmuorp. B ku. — ISBN 978-5-
8353-1823-0. — TekcT: ANeKTPOHHBIH.

4. Tlonoaa, JI.®. MucTpyMeHTanbHbIe MeTObI aHamu3a: [Ipaktukym no aHanutuueckoit xumun / JI.®. [Tonosa; MuHucTepcTBO
obpa3oBannst u Hayku Poccuiickoit ®enepannm, CeBepHbIii (ApkTmueckuit) (emepambHbI yHHBepcuTeT nMeHH M.B.
JlomonocoBa. — Apxamrensck: CA®DY, 2014. — 264 c. : cxem.,, Taban. — Pexum pgocryma: mo mommmcKe. —
URL: http://biblioclub.ru/index.php?page=book&id=436184 (nara obpamenus: 18.11.2019). — bubmuorp.: c. 255. — ISBN 978-
5-261-01007-4. — TekcT: IEKTPOHHBIH.

5. CanbuukoBa, E.B. HHCTpyMeHTalbHBIE METOIbI aHainM3a. TeOpeTHYeCKHEe OCHOBBI M MPAKTUYECKOE INpHUMEHeHue /
E.B. CanbaukoBa, T.I'. MumnykoBa; MuHucrtepcTBo oOpasoBaHuss W Hayku Poccuiickoit ®enepanun, OpeHOyprekuit
TocynapctBennslii YHusepcurer. — OpenOypr: OI'Y, 2017. — 122 c. : cxem., Tabn. — Pexxum 1nocTyma: mo mOJIUCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=481799 (nara obpamenus: 18.11.2019). — buGmumorp.: c. 116. — ISBN 978-
5-7410-1725-8. — TekcT: IEKTPOHHBIH.
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6. Anamurmueckas XuMHS: (U3NKO-XUMHYeckHe U ¢Quimueckme wmertonsl aHamm3a / M.H. Mosuan, T.C. 'opOyHoBa,
W.U. EprenseBa, P.I'. Pomanosa; MunuctepcTBo o6pa3oBanus 1 Hayku Poccun, @enepanbHoe rocyqapcTBeHHOE OOKETHOE
00pa3oBaTeNIbHOE YUPEXKACHUE BHICIIEr0 MPOGeCcCHOHAIBHOTO 00pa3oBaHus «Ka3aHCKUH HalMOHAJIBHBIA MCCIIEIOBATEIILCKUN
TexHoJorn4yeckuil yHuBepcute». — Kazanp: Usnatenscteo KHUTY, 2013. — 236 c.: ui., Tabdn., cxem. — Pexum noctymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=259010 (mara obpamieruns: 18.11.2019). — bubauorp. B KH. —
ISBN 978-5-7882-1454- 2. — TekcT: 21eKTPOHHBII.

TunoBble TecTOBBIE 3aJaHUSA AJI Py0e;KHOT0 KOHTPOJIS
1. Kakas xapakTeprcTHKa METOAa HE COOTBETCTBYET BOJIETAMIIEPOMETPUH?
a) METOJT IO3BOJISIET TPOBOINTH KaUeCTBEHHBIM W KOJIMIECTBEHHBIN aHAIIN3;
0) aHaIM3 MPOBOJUTCS C UCTIONB30BAaHUEM MHKPO- H yIbTPAMHKPOIJICKTPOAOB;
B) METOJ IMEET HU3KYIO UyBCTBUTEIHHOCTH;
') 00bEKTOM aHaJi3a MOTYT ObITh OKpAIlleHHbIE U MyTHBIE PACTBOPHI;

2. B KakuX KOOpAWHATAX CTPOSTCS KPHBBIE aMIIEPOMETPUIECKOTO TUTPOBAHHUS?
a) In=f(C);

6) In=1(E);

B) [n = f (VTurp.);

r) E = f VTurp.).

3. Kaxkoii anexkTpudeckuii mapaMmeTp SBISETCS aHAIUTUYECKUM CUTHAJIOM B
METoAaX MPsIMO KOHITYKTOMETpUn?

a) yenabHast 3JeKTPOIPOBOJHOCTE;

0) cua Toka,

B) 9KBHMBAJICHTHASI JJIEKTPOIPOBOIHOCTE;

I‘) npeacibHasd S5KBHUBAJICHTHAA 3JICKTPOIIPOBOAHOCTD

4. K xakoii rpynme 3JeKTpOJI0B OTHOCUTCA UHAUKATOPHBIN AJIEKTPOA ISl ONPEACIECHUS AKECTKOCTH BObI?
a) 3JIEKTPO/IbI IEPBOTO POAA;

0) CTEKJISIHHbIE HOHOCEJIEKTUBHBIE 3IEKTPOBI;

B) HOHOCEJIEKTHBHBIE DIIEKTPOJIBI C TBEPOH MEMOpaHOH;

I') MOHOCEJIEKTUBHBIE AJIEKTPO/IBI € KUAKOH MeMOpaHoii

5. BeraBbTe npomnylieHHOe BhIpaxkeHne B GOpMYTUPOBKe 3akoHa [ecca:

"TerunoBoii 3¢ eKT XUMUYIECKON peakIuH. ......... OT IIyTH, 110 KOTOPOMY MPOTEKAET PEAKIIMs; OH ONPEEISICTCS
TOJBKO BUIOM U COCTOSTHUEM HMCXOJIHBIX BEIIECTB U MIPOIYKTOB"

a) 3aBUCUT

0) HE 3aBUCHUT

B) OTJIMYAETCS

T') HE OTJIIMYAETCS.

6. BcraBbTe nponymieHHoe cnoBo: «TernoBoi 3hhekT XUMHYECKOH peakilny paBeH Pa3sHOCTH CYMM TETUIOT
...... NPOAYKTOB PEaKHH U CyMM TEIUIOT ...... HCXOAHBIX BELIECTBY

a)TUTaBIICHUS

0) cropanus

B) HEHTpanu3auu

r) 00pa3oBaHMsI

1) THCCOITHAITHH.

7. Yxaxxute npaBuiibHOe ypaBHeHne Kupxrodda
2) AL = AH, - AH
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M= AHL - A
AH ) = AH (T, -T))
AH, = A0p (1 - T,

0 AR, = AH +AC, (T, —T))

8. 3akonunTe omnpenenenne: «OTHOMIEHNE KOJIMYECTBA MTOTIOMIEHHON TEJIOM TEeTIOTH K H3MEHEHHUIO
TEMIIEPATYPhl, BEI3BAHHOMY 3TUM IOTJIONIEHUEM, HA3bIBACTCS . ..)»

a) TETIOTON PacTBOPEHUS

0) sHTpOIIHEeH

B) TEIUIOBBIM 3(pPerToM

1) BHyTpEHHEH SHeprue

€) TeIIOEMKOCTBIO.

9. BecrasbTe npornymieHHoe ciioBo: «KoarmuecTBo TEIIoThl, 3aTpauiBacMOi Ha HarpeBaHUE OJJHOTO MOJIS

BEIIECTBA HA OMH TPaIyC, HA3bIBACTCH. . .. TETIIOEMKOCTBIO
a) yIeIpHO’

0) UCTUHHOM

B) U30XOPHOM

T') MOJBHOM

1) ©300apHOM.

10. BecTaBbTe mpormyiieHHoe ciioBo: «KoauuecTBo TEIIIOTHI, 3aTpaurBaeMoil Ha HarpeBaHue OJIHOTO
KWJIOTpaMMa BEIIecTBa Ha OJMH I'PaaycC, Ha3bIBAETCH. . .. TEIUNIOEMKOCTHIO»

a) yIenpHON

0) M30XOpHOI

B) HCTUHHOM

T') n300apHOH

1) MOJIBHOIA.

11. Kpurepuem BeposTHOrO IPOTEKaHMs caMONPOU3BOIbHOTO Mporecca mpu V,T - const siBnsercs:
a)AG <0
0)AA <0
B)AH <0

12. TemmnepaTypHasi 3aBUCUMOCTh KOHCTAaHTBI XUMHUYECKOT'O PABHOBECHSI BhIpayKaeTcs mpu V-Const:
dlnKc AU

a) dT ~ RT?
dinKp _ AH
6) dT ~ RTZ2

B) AG? = — RTInK,

13. TemneparypHas 3aBUCHMOCTH KOHCTAaHTHI XUMHUYECKOTO PAaBHOBECHS BEIpaskaeTcs mpu P-const:
dink, Al

— = —

a) dT ET

25



dinK, AH

2

6) dT  pRT?
8) AG® = — RTInK,

14. TemnepaTypHasi 3aBUCUMOCTB TeILI0BOro 3¢ dexra mpu V-const Beipaskaercst ypaBHeHreM Kupxroda B

mudepeHnnansHON popme:
dAU

a)—> = ACv
RT
dAH

0) 7z = ACP

15. 3aBUCUMOCTD MEKIY TEPMOJIUHAMUYCCKUMY TTOTEHIIMAIAMHU U KOHCTAHTOM XMMHYECKOTO PAaBHOBECHUS IIPU
V-const BeIpakaeTcsi:
a) AG® = — RTInK,
6) AA°=—RTInK;
dink. AU
dT  pr?

B)

16. Eciu Bce KOMITOHEHTHI CeAyIOmeH peakiuu sBistores razamu: A + 3B = C cootHomenue mexnay Ke u K
paBHO:

a) K, = K(RT)?

0) K, = KcRT

B) K, = K¢(RT)?

17. KakoBo cootHommenne mexay Cp u Cy 1t maeanbHOTo raza’?

a) Cp=Cv+R
6)Ce/Cv =R
B)CP =Cv+RT

18. MoJibHast TEIOEMKOCTD TIPH TIOCTOSTHHOM JaBJICHHH UMEET Pa3sMEePHOCTh:
a) Horc/monw

0)/orc/xe

8) /K

) Horc/xe 'K

)/ oic/monsK

19. Y nenbHas n300apHas TEMI0EMKOCTh HMEET Pa3MEPHOCTB:
a) [oc/mone

0) Horc/xe

B) [loc/K

r) [owc/xe 'K

) [oic/mons K

20. Ilo 3akony I'ecca, ecau npouecc HAET IPHU MOCTOSIHHOM JaBJICHUHU MJIH IIPU TIOCTOSIHHOM 00BEME, TO
Ter10BO# 3 (peKT XuMIdecKoi peakiuu (2 MpaBHIBHBIX OTBETA):

a) 3aBUCHUT OT HAYAJIbHOTO U KOHEYHOTO COCTOSIHUS pEarupyoInX BemecTB

0) He 3aBHUCHUT OT HAYAJILHOTO M KOHEYHOTO COCTOSIHUS pEarupyroluX BelecTB

B)3aBUCHT OT IIyTH, 10 KOTOPOMY PEaKLHsl IPOTeKaeT

T')HE 3aBHCHUT OT ITyTH, [10 KOTOPOMY PEaKLHs IPOTEKaeT
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21.TermoBoit 3 PpeKT XUMUUESCKOHN peakIIiy 10 TeIJI0TaM 00pa30BaHuUs M CTOPAHUS PEarcHTOB U MPOIYKTOB C
Y4ETOM UX CTEXHOMETPUUICCKUX KOI(PPHUIIMEHTOB paBeH (2 MpaBUIIbHBIX OTBETA):

a) AHpeac = 2 (AH oip)peae™ 2(AHotp)npoo

0) AHpearx =Y (AHop)npoo — Y (AHoop)pea:

B) AHpeax =) (AHceop)npoo — D (AH coop)peac

) AHpeax = Y (AH ceop)peaz— Y (AHcoop)npoo

22. B cooTBeTcTBHH ¢ ypaBHeHHeM Kupxroda u Ha ocHOBaHUU rpaduka
AH

>T

MOJKHO YTBEpPKAaTh, YTO IJIA I/ICCHCﬂyeMOﬁ pCaKkn N3MCHCHUC TEINIOEMKOCTH:
a) ACp <0

0)ACp>0

8)ACp =0

Z)ACP =

23.B cooTBeTcTBUH ¢ ypaBHeHHeM Kupxroda u Ha ocHOBaHMU rpaduka
AH

>T

MOJKHO YTBEPX/IaTh, YTO JUTSA UCCIEAYEMOMN PEaKIMi H3MEHEHHE TETIOEMKOCTH:
a)ACpr<0

0)ACp >0

6)ACp =0

2) ACp =00

24. B cooTBeTcTBHU C ypaBHeHHeM Kupxroda 1 Ha ocHOBaHHH Tpaduka
AH

>T

MOXKHO YTBEPKAaTh, YTO IS HCCICYEMON PEaKIni U3MEHEHHE TeIIOEMKOCTH:
a) ACp <0

6) ACp>0

B)ACr=0

2) ACp =0

25. BeraBpTe nmpomnyleHHoe c10Bo: «TemnoBoii 3¢ ekt peakiuu 00pa30BaHus BELIECTBA U3 MIPOCTHIX BEIECTB,
OTBEYAIONINX HAUOOJIIEE .....COCTOSHHIO DIIEMEHTOB, Ha3bIBACTCS TEIUIOTOH 00pa30BaHMI».
a) TBEpAOMY
0) mpocTomMy
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MSTKOMY
B) YCTOWIUBOMY
I')HEYCTOHYHNBOMY.

26. Termnora 00pa30BaHUs KAKOTO M3 MPUBEACHHBIX BEIICCTB B CTAHAPTHBIX YCIOBUAX PaBHA HYIIO?
a) CO;

6) H.0

B) HCl

r) CuSO4

m)H>

27. Beibepure npaBUIHLHOE COOTHOIIEHNE MEXAY TeTUIOBBIMH d(h(peKTaMu peaKiuy Py MTOCTOSTHHOM JTaBIICHUH
Y TIPY TIOCTOSITHHOM 00BéMeE:

AH = AUR - AnT

AH = AU + AnRT

AH =AURT - An

AH =AU — AnRT

AH = AUT - AnR

28. K meTogam xpomarorpaduu He OTHOCST
a) ra30-XHJIKOCTHYIO XpOMaTorpagpuio

0) adduHHYIO0 XpoMaTorpaduio

B) MMOTEHIIHOMETPHUECKYIO XpoMaTorpaduio
r) TCX

29. OcHOBHBIM TIOKa3aTeNieM B XpoMaTorpaduu sBisiercs
a)E

0) K

B) Rf

r) Rc

30. ITokazarens NpesOMIICHHSI CBETA HE 3aBUCUT
a) IPUPOJIHI BEIIECTBA

0) JUTMHBI BOJHBI U3ITy4EHUSI

B) 4aCTOTHI 3JIEKTPOMArHUTHBIX BOJTH

) pedpakromeTpa

3agaHus AJ1 HTOrOBOIi KOHTPOJIbHOH padoThI
no kypcey "®u3nyeckue MeTOAbI Uccae10BaHuA"

Bapuant Nel
1. Xumudeckrue u (hU3MUYECKUE CBOWCTBA MOJICKYN W BemlecTB. Kakue MeTojpl Ha3bIBAIOTCA (DU3HYECKHUMHU
METOJIaMH UCCJICI0OBaHUS?
2. Kakue MeToapl MOHHM3AIIUH UCIIONB3YIOT B Macc-ClieKTpoMeTpuu? [louemMy HCIONb3yIOT pa3indHbIE METOIBI
HOHM3AIUN?
3. B uéM OCHOBHBIC OTJIMYHS PEHTICHOIJICKTPOHHBIX U (POTOINEKTPOHHBIX crekTpoB? IlpuBemuTe BuUI
MOJIy4aeMbIX CIIEKTPOTPAMM U CONOCTABBTE HX.
4. Uto Takoe mepBEIi Meron JlebGast ompenerneHHWs IWUIONBHBIX MOMEHTOB MOJeKyn? KakoBa TexHuKa u
METOMKA IKCIIepUMEHTA?
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5. [IpuBemuTe cXeMy 3KCIIEPUMEHTA B Ta30BOH 2tekTpoHOorpaduu. [lepedncinure ycIoBus €ro MPOBEICHHUS.

Bapuant Ne2
1. O6mIas xapakTepucTHKa (PU3MICCKIX METOI0B HCCIICIOBAHUS BEIICCTB B XUMUH.
2. Kakue Tumnbel nOHOB HAOMIOAOTCS B Macc-criekTpe? B Kakux yCloBHSX W JiIs KaKOrO TUIA MOJICKYJ Malia
BEPOSITHOCTH 00Pa30BaHUs MOJICKYJISIPHOTO HOHA?
3. KakoBa kuHeTHuYecKas OHHEprus (DOTOIIEKTPOHA, HCIycKaeMoro ¢ 1S-opOurtamu aroma yriepoaa (

E_ =2945B ) non neicTBueM U3aydeHus ¢ SHEpruel KBaHTa E , = 14875B ?

4. B uém coctout sadpdext LlTapka 11 NOISIPHBIX MOJEKYI?
5. Ha kakue cocTaBisronye MOKHO Pa3AesiuTh IOJHYH) HMHTEHCHBHOCTb pacCesHHsS MOJIEKYJIOW B Ia30BOH
aneKTpoHOorpaduu?

Bapuant Ne3
1. laiite onpenenenue NpssMoit 1 oOpaTHOM 3a1aun (PU3HMYECKOTO METOIA.
2. B 4éMm cocTouT mpHUHIMIIMAIBHAs cxeMa Macc-criekrpomerpa? IlpuBenuTte cxeMy Macc-CIIEKTpOMETpa
Hemmncrepa.
3. Kakumu mapamerpaMu XapakTepusyroTcs (OTOREKTPOHHBIE CHEKTPbl MoOJeKyn? UTo Takoe MOTEHIHAIBI
VOHM3AINH WA YHEPTHH aAna0aTHIECKON U BEPTUKATFHOW HOHNU3AIINHN ?
4. Yro Takoe BTOpoil Mmeron JlebGas? 3aBUCHT JiM ONpeleIsieMOe 3HAYCHHE JMIIOJLHOTO MOMEHTa OT BHJA
pactBopurensa’?
5. KakoB xapakTep 3aBUCUMOCTH MOJIEKYJSIPHOM COCTaBISAIOIIEH HMHTEHCUBHOCTH pPacCesHUS OT
TCOMCTPUUCCKUX U JTUHAMUYCCKUX ITapaMCTpPOB MOJIeKy.HI)I?

Bapuant Ne4
1. ChopmynupyiiTe ycIoBUs KOPPEKTHO MOCTABICHHBIX 3a7a4d UCCIIETOBAHUS.
2. HazoBuTe TUIBI AMHAMUYECKUX MacC-CIIEKTpoMeTOB? B uéM ux noctonHcrna?
3. B 4éMm cyTh pesiakcallmOHHOTO 0XKe-TIPOIecca U PeHTICHOBCKOM (hyopectieHIn?
4. Hanmumure ypaBHenue Knaysuyca - Moccotu. O0bscHUTE (pU3NYECKUN CMBICH BEIMYUH, BXOISIIUX B 3TO
ypaBHEHHUE.
5. Kak pemaercsi 3aaua HaXOXJICHUS MEXbSICPHBIX PACCTOSHHH B MOJIEKyJe TeTpa-pTopuia KpeMHUs B
METOZE T'a30BOH 3eKTpoHorpaduu (Bu3yaibHas METOIUKA)?

Bapuant NeS
1. Knaccudukanus (Gu3uueckux METOJOB HcciefoBaHus. Kakue METOAbl OTHOCAT K TPYIIE ONTHYSCKUX
METOJIOB HccienoBanus? B 4€m nx ocoGeHHOCTH?
2. KakoBo OCHOBHOE ypaBHEHME MarHUTHOro Macc-ciekrpomerpa? Kak ocymecTBisieTcs GOKycHpoBKa IydKa
HMOHOB TI0 HalpPaBJIEHUIO B MAarHUTHOM T110J1e?
3. Hamumure ypaBuenue Jlopentua - JlopeHna. OObsicHUTE (U3UUECKUI CMBICI BEJIMYMH, BXOISMIMX B 3TO
YpaBHEHHE.
4. Jlalite ompenelieHUEe XMMHUYECKOTO C/ABHUTAa B PEHTTeHO- M (OTOIIEKTPOHHOH crieKTpockonuu. [IpuBemure
MPUMEPHI NCTIOJIB30BaHNSI XUMHUECKOTO CJIBUTA B CTPYKTYPHOM aHAJHU3E.
5. ComocraBbTe mapaMeTphl MEKXbSIEPHBIX PACCTOSHUI B MOJEKYJaX, MoJydyaeMble METOJaMH BpaIlaTeIbHOMN
CHEKTPOCKOIIHMH M T'a30BOU 3JIEKTPOHOTpad .

Bapuant Ne6
1. HazoBure Hanbosee BaXKHbIE XapaKTEPUCTUKN CIEKTPOCKOIIMYECKUX METOJIOB MCCIIeOBaHHU. UTO BBl 3HaeTe
0 crioco0ax KJacCH(pUKAIUA METOIOB CIIEKTPOCKOTHH?
2. UTo Ha3BIBaeTCA pa3peIIaroIiei CHIION MacC-CIIEKTPOMETPA U YeM OHA OTIPEIEIISICTCS ?
3. Hammmmute ypaBHenue [leOast u 00bsicHUTE GU3NUECKUI CMBICI BEJIMYHH, BXOJSIINX B HETO.

29



4. Yem xapaKTepHU3yIOTCSl pEHTTEHOBCKHE CIIEKTPHI ToriomeHus? KakoBsl ux mapaMmeTpsl?
5. UTo Takoe KOTepeHTHOE 1 HEKOT€PEHTHOE PACCESTHUE 3IIEKTPOHOB?

Bapuant Ne7
1. dudpaxnuoHHble METOABI HCCIENOBAaHUS. YKaXHTE 00JacTH TNPUMEHEHHS METOJOB pPEHTreHorpaduH,
aneKTpoHorpaduu 1 HeHTpoHOTrpauH.
2. Kak ycranaBnmBaetcst OpyTTO-(popMysia BemecTBa 1o ero Macc-CIeKTpy?
3. Iokaxute Bo3MokHOCTH MeTona POC Ha mpuMepe YCTaHOBJICHHS TOCIEAOBATEIBHOCTH PACIONIOXKECHUS
JIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
4. KakoBbl Ipo0JieMBbl IPH UCTIOIB30BAaHUH aAUTUBHON CXEMBI IS pacuéTa TUMOILHBIX MOMEHTOB MOJICKY?
5. [louemy a1t yCKOpPEHUS My4Ka 3JIEKTPOHOB B METOZAE Ta30BOH AIIEKTPOHOTpa(uu MPUXOAUTCS UCTIONB30BATh
Hamnpsokerue B 40 - 60 kB?

Bapuant Ne8
1. Kak MOXHO ompenenuTs xapakrepuctuyeckoe Bpems merona? Kakoe 3HaueHue MMeeT XapakTepUCTHYECKOE
BpeMs MeTOJla IIPY CPaBHEHUHU Pe3yJbTaTOB, MMOJYUYEHHBIX Pa3InYHbIMU MeTofamu? [lokaxuTe 3TO Ha MpuMepe
YCTaHOBJICHHS CTpOeHwUs TeHTaTopuaa gocdopa.
2. [Ilpeamomnoxkute myTH (QparMeHTalMK, NOPUBOIAIINE K OOpa3oBaHUIO HMOHOB B  MaccC-CIIEKTpe
oemswiMmeTmiikerona m/e 134, 119, 92, 91, 65, 51, 43.

3. Kak sHeprus cBs3u 31eKTpoHa F . Ha HEKOTOPOM YPOBHE 3aBUCHUT OT 3()(EKTHBHBIX 3aps/0B Ha JaHHOM

aToMe M OKpYXaroIux aromax?

4. Kak MoxeT OBITh HCIOJIb30BaH METOJ IWIOJBHBIX MOMEHTOB INPH YCTAHOBJIEHHWH CTPOEHHS H30MEPOB
TuxjaopoeH3ona?

5. KakoBbl yc10BUs 3aJa4l pacCesiHUS ITyYKa 3JIEKTPOHOB MOJIEKYJIOM?

Bapuant Ne9
1. Kakue Qusnueckre METOIBI OTHOCATCS K TPYIIIE METOJOB TUAIBKOMETPHH W MarHeToxuMuu? KakoBbl mx
BO3MOKHOCTH?
2. Io criemyrouyM JaHHBIM ITOCTPOUTH HOPMAITU30BAHHYIO (POPMY MacC-CIEKTpa:
39 138 137 122 107 106

m/e 1
% *100%  0.48 5.8 70.0 26.1 65.5 100

Y YCTAaHOBHUTH CTPOCHHE OPTaHUIECKOT'O BEIIECTBA.
3. Kak xoppenupyeT XUMUYECKHH CIBHUT B PEHTTECHODJICKTPOHHOW CIIEKTPOCKOIHH CO CTEICHBIO OKHCIICHHS
aToMa djeMeHTa’?

4. Kak uCHoNb3yIOTCSI JTaHHBIE IO JWUIOIBHBIM MOMEHTAM MOJIEKYJ MPU W3YYCHUH TOBOPOTHOW H30MEpPHH?
[IpuBenuTe mpumepsl.

5. Uem omnpenensiercs 3HaYeHUE aTOMHOM aMIUIUTYAbL paccesiHus ?

Bapuant Nel0
1. MaTerpanus pa3anyHbIX GU3MUECKUX METOJIOB UccienoBanus. [Ipumepsr.
2. KakoBbl BO3MOXKHOCTH METO/A JJIEKTPUYECKOTO pE30HAHCa JUIsl ONPEAETICHHS JAWUIOJIBHBIX MOMEHTOB
MoOJeKyn?
3. IlpuBemute mpHUMeEpH 3aKOHOMEPHOCTEW AMCCONMATABHOM WOHM3AIIMM OPTaHWYECKHX COEAMHEHHH.
[Ipeanonoxxute myTH  (QparMeHTaluH, NPUBOAALIME K  00pa3oBaHMIO HMOHOB B  MacC-CIIEKTpe
METHJIA30MPONIIKA0NHOTA!
m/e 134, 119, 92, 91, 65, 51, 43.
4. OT 4ero 3aBUCUT UHTEHCUBHOCTH (hOTOIIEKTPOHHBIX TUKOB?
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5. Ilepeuncnute BO3MOXXHOCTH WM OTPAaHUYEHHUS B OMNPEICIIEHHH CTPYKTYPHI MOJIEKYJT METOAOM Ta30BOil
3JIEKTpOHOrpaduu.

Bapuant Nell
1. MaiiTe ompeneneHue NpsMoii 1 0OpaTHOU 3a1aui (PU3NIECKOTO METOIA.
2. B 4éM cocToWT mpuUHIMIIMAIBHAs cXxeMa Macc-crektpomerpa? IlpuBenuTe cxemy Macc-CIIeKTpoOMeTpa
Hemmncrepa.
3. Kakumu mapameTpaMy XapakTepu3yloTcs (POTOIIEKTPOHHBIE CHEKTPHI MOJeKyd? UTo Takoe MOTEeHIIHabI
VOHM3AIMH WIN YHEPTHH aIna0aTHUECKON U BEPTUKATLHOW HOHU3AINHN ?
4. Yro Takoe BTOpoii Meronm JleOas? 3aBHUCHUT JK OIpeAelsseMOoe 3HAUCHHE TUIIOJLHOTO MOMEHTa OT BHIA
pacTBopuTens?
5. KakoB xapakrep 3aBHCUMOCTH MOJICKYJSPHOW COCTABISIOMICH WHTEHCHBHOCTH pAacCesHUS  OT
TeOMETPUYECKUX U THHAMHUYECKHX ITapaMeTPOB MOJIEKYIIbI?

BapuanT Nel2
1. ChopmynupyiiTe yCIoBusi KOPPEKTHO MOCTABICHHBIX 3a7a4d UCCIIEAOBAHUS.
2. HazoBuTe THIBI AUHAMHUYECKUX Macc-CIIeKTpoMeToB? B uém ux noctomHcTna?
3. B uém cyTh penakcalmoHHOTO OXKe-TIpoIlecca U peHTTeHOBCKOH (hyopecteHn?
4. Hanumute ypaBHenue Kiaysuyca - Moccotu. O0bscHUTE (GU3NYSCKUI CMBICHT BEJIIMYHH, BXOASALIUX B 3TO
ypaBHEHHE.
5. Kak pemaetcs 3amada HaXOXICHHS MEXKBAIEPHBIX PACCTOSHUN B MOJIEKYJE TeTpa-QTopuia KpPeMHHUS B
METO/IE Ta30BOM ANEKTPOHOrpaduu (BU3yalibHas METOAMKA)?

Bapuant Nel3
1. Knaccudukanus (Gu3Mueckux METOJOB HccleioBaHusA. Kakue MeTOAbl OTHOCAT K TPYIIE ONTHYSCKUX
METOJIOB HcclieoBanusa? B uéM nx 0coOEHHOCTH?
2. KakoBo OCHOBHOE ypaBHEHHE MarHMTHOTO Macc-criekrpomerpa? Kak ocyiecTrisercs (POKyCHpPOBKa IMydKa
HMOHOB TI0 HANPaBJICHUIO B MAarHUTHOM I10J1€?
3. Hanumure ypaBHenue Jlopentna - Jlopenna. O0ObscHUTE (PU3NUESCKUN CMBICIT BEJIMYMH, BXOIAIIMX B 3TO
ypaBHEHHUE.
4. Jlaiite ompezeneHNe XUMHUYECKOTO CIIBUTA B PEHTTEHO- U (OTORIEKTPOHHOU crekTpockomuu. llpuBemurte
MPUMEPBI UCIIOIb30BAHHUS XMMUYECKOTO CIBUTA B CTPYKTYPHOM aHAJIU3E.
5. ComocraBbTe apaMeTphl MEXbSIAEPHBIX PACCTOSHUI B MOJEKYJaX, MOJydyaeMble METOJaMH BpaIIaTeIbHON
CHEKTPOCKOIIHH U Ta30BOU AIIEKTPOHOTPAPHH.

Bapuant Nel4
1. HazoBuTe Hanbosee BaXKHbIC XapaKTEPUCTHKH CIIEKTPOCKOIIMYECKHX METOJIOB MCCieJoBaHMs. UTo BBI 3HaeTe
0 crocobax KJIacCU(pUKaUM METOA0B CIIEKTPOCKOITNH?
2. Yto Ha3bIBaeTCA pa3pellaroei CUII0N Macc-CIIEKTPOMETPa U YEM OHA ONPEAEIeTCs?
3. Harmmmmte ypaBHenue Jlebast u 00bsicHUTE GU3NUECKUI CMBICI BEJIMYHH, BXOJISIIUX B HETO.
4. Yem xapakTepu3yIOTCSl pEHTTC€HOBCKHE CIIEKTPHI nornomeHus? Kakossl ux napameTpsi?
5. UTo Takoe KOrepeHTHOE U HEKOI'€PEHTHOE PacCessHUE AJIEKTPOHOB?

Bapuant Nel5
1. dudpaxinrioHHble METOJBl HWCCIEIOBAaHUS. YKaKUTE 00JaCTH TPUMEHEHHS METOJIOB PEHTIeHOTrpaduH,
ANEKTpOHOTpaduu U HEUTPOHOTpahUH.
2. Kak ycranaiuBaeTcst OpyTTO-(hOpMYyITa BEmecTBa 10 €r0 MacC-CIeKTPy?
3. Mokaxute Bo3MoxxkHOCTH MeTojga @OC Ha mpuUMepe YCTAaHOBJICHHS TOCIEAOBATEIBHOCTH PACIIONONKECHUS
AJIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
4. KakoBbI IpOOJIEMBI TIPH UCIIOJIB30BAaHUH QI TUTUBHON CXEMBI IJIs1 pacuéra AUMOIHHBIX MOMEHTOB MOJICKYJT?
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5. [Mouemy it YCKOPEHUS MyYKa 3JIEKTPOHOB B METOJIEC Ta30BOM DIIEKTPOHOTPa(UU MPUXOAUTCS UCTIONB30BATh
Hamnpsokerue B 40 - 60 kB?

Bapuant Nel6
1. Kak MOXHO ONpeneNuTh XapakTepucTiHueckoe BpeMs MeToaa? Kakoe 3HaueHHE MMEET XapaKTepUCTUIECKOES
BpeMsl METOJIa TIPU CPABHEHUHU PE3yJIbTAaTOB, MONyUYESHHBIX Pa3IMYHBIMU MeTofamu? [lokaxute 3To Ha mpuMepe
YCTaHOBJICHUS CTpoeHuUs nieHTadropuna ocdopa.
2. llpeamonoxwure TmyTH (parMeHTanuy, TMPUBOIMIME K OO0pa30oBaHWI0 HWOHOB B  MAacC-CHEKTpe
oemsmwiMmeTuinkerona m/e 134, 119, 92, 91, 65, 51, 43.

3. Kak sHeprus cBsi3u 2JIeKTpoHa [E, Ha HEKOTOPOM YPOBHE 3aBUCHUT OT 3(Q(EKTUBHBIX 3apsA70B Ha JaHHOM

aTOME U OKPY>KAIOIIUX aToMax?

4. Kak MoxeT OBITh WCHOJB30BAH METOJ IWUIOJBHBIX MOMEHTOB IIPH YCTAHOBIIEHHMH CTPOCHHUS H30MEPOB
nuxyiopoeHsoma’?

5. KakoBbI ycioBus 3a7a4d paccestHUs Iy4yKa 3JIEKTPOHOB MOJICKYJIOM?

Bapuant Nel?7
1. Kakne ¢(usuueckne METONBI OTHOCATCSA K TPYIIE METOAOB TUAIIBKOMETPUN W MareHToXxuMmuu? KakoBbl mx
BO3MOKHOCTH?
2. [To cnenyronmM JaHHBIM ITIOCTPOUTH HOPMAIM30BAaHHYIO (DOPMY MacC-CIIEKTpa:
39 138 137 122 107 106

m/e 1
% *100%  0.48 5.8 70.0 26.1 65.5 100

U YCTAaHOBHTBH CTPOCHHE OPraHUIECKOTIO BEIIECTBA.
3. Kak xoppenupyeT XUMHYECKHH CIBUT B PEHTIEHOIIEKTPOHHON CHEKTPOCKOIHU CO CTENEHbIO OKHCIEHUS
aToMa 3JieMeHTa?

4. Kak UCHOJB3YIOTCSI JaHHBIE MO AMIOJIBHBIM MOMEHTaM MOJEKYJ MpPU HU3YyYEHUH MOBOPOTHOU H30MeEpuu?
IIpuBenure npuMepsl.

5. Uem omnpenensercs 3HaYeHUE aTOMHOM aMIUTUTYAbL paccesiHus ?

Bapuant Nel8
1. UnaTerpauus pa3anyHbIX GU3HUECKUX METOJ0B uccienosanus. [Ipumeps.
2. KakoBbl BO3MOYKHOCTH METOJa 3JIEKTPUUYECKOTO pEe30HaHCa JUIs OMNpEAeTeHHsS JAWIOJIBHBIX MOMEHTOB
MoseKyn?
3. IlpuBemure mnpuUMeEpbl 3aKOHOMEPHOCTEH JAMCCOLMATUBHON WOHW3ALMHM OPraHUYECKUX COCIUHEHUH.
[lpeanonoxxure TyTH  QparMeHTanuy, MNPUBOAANIME K  0Opa3oBaHHIO HOHOB B MaccC-CIIEKTpe
METHIIM30IPONHIKapOHHOIA:
m/e 134, 119, 92, 91, 65, 51, 43.
4. Ot 4ero 3aBUCUT UHTEHCUBHOCTH (h)OTOIIEKTPOHHBIX TUKOB?
5. IlepeuncnuTe BO3MOKHOCTM M OTPaHHUYEHHUS] B OINPENENICHUH CTPYKTYpPhl MOJIEKYJ METOJIOM TIa30BOH
3JIEKTpOHOTpaduu.
Oo0pasen OMJ1€TOB MO AUCHMILIMHE
"®uznyeckne MeToAbI Hccae10Banus "

MuHHCTepCTBO HAyKH U BbIciero odopasosanus Poccniickoii @enepannn
CeBepo-Ocernnckuii rocynapcrsenHblii yuusepeutet um. K.JI. Xeraryposa
Kadenpa opzanuuecxoti xumuu
Kypc Qusuueckue memoowl UCCIe008aAHUS
Bbuaer Ne 1
1. OOmas xapakTepucTHKa (U3UUECKUX METOJOB HCCIeAOBaHMA B XUMHUH. [Ipsimas u oOpaTHas 3agadm
MeToj1a. Y CI0BHS KOPPEKTHO MOCTaBICHHOM 3ana4un. Kinaccudukaiiyst MeTo10B UCCIICI0BaHMS.
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2. TlpoucxoxaeHue (GOTOIIEKTPOHHBIX M PEHTICHOBCKUX CrekTpoB. [lonstHe o dnyopecuenimu. Oxe-

JNIEKTPOHHBIE CIIEKTPHI.
3. 3aKoHEHI MOTJIOUICHHS CBETA.

MuHHCTepCTBO HAyKH U BbIciiero odopasosanus Poccuiickoii @enepanmnn
Cesepo-OcernHcknii rocynapcrsennblii yuusepenter um. K.JI. Xeraryposa

Kadeapa opeanuuecrkou xumuu

Kypc

Qusuneckue memoodvl UCCIEO08AHUS

Buaer Ne 2

1. Metoa macc-cnektpoMeTpun. CymHocTs MeTofa. CrocoObl nonmzauuu. [IpuHIMIMaNbHAs cxema macc-
cnexkrpomerpa Jlemmncrepa. OCHOBHOE ypaBHEHHE MACC-CIEKTPOMETPUH.
2. UYro Takoe XMMUYECKUH CABHUT B (DOTORNIEKTPOHHBIX criekTpax? [IpumMepsl.

3. Tumbl 3NEKTPOHHBIX MEPEXOJIOB.

MuHHCTepCTBO HAyKHU U BbIciero odopasosanus Poccuiickoii @enepanmnu
CeBepo-OceruHckuii rocynapcrseHnblii yuupepeuret uM. K.JI. Xeraryposa

Kadenpa opeanuuecroii xumuu

Kypc

ook wbdhRE

©

Qusuneckue memoowvl UCCLEO008AHUS
buner Ne 3
CIIeKTpOCKOITMUYECKHE METOIbl MCCIECNOBAaHMU. DHEpPreTHYecKas XapaKTEePUCTHKA Pa3IMYHBIX METOJOB
cniekTpockonuu. Knaccupukanus MeTo10B ClIEKTPOCKOTIHH.
Kak onpenensitoTcst MOTEHIMANb HOHU3AIUH C TIOMOIIBIO METOIOB (POTORNIEKTPOHHON CIIEKTPOCKOMUU?
3akoH ['yka u ero nmpuMeHeHHe B KOJIeOaTeIbHOM CIIEKTPOCKOTIHH.

Bonpochl 17151 IOATOTOBKM K 3a4eTy 10 AUCUUILIMHE
«®Duznyeckne MeTo/AbI NCCIETOBAHUSD)

Jaiite 00111yI0 XapaKTEpPUCTUKY (PU3MUECKUX METOIOB B XUMHH.
Kakne meTonpl Macc-CrieKTpOMETPHUN HCIIONb3YIOTCS B XUMUU?
Kakne pu3nko-xumMuuecKre XapaKTepUCTUKH MOYKHO OTIPEICTUTh METOIAMH MacC-CIIEKTPOMETPUH?
Kakue metons! onpeneneHus 3JIeKTPUIECKUX AUMOIbHBIX MOMEHTOB MOJIEKYJI UCIIONB3YIOTCS B XUMHUH?
Uro takoe adext LTapka 11 BpalaTenbHbIX CIIEKTPOB?
Kak MHKpPOBOITHOBBIE CHEKTPhI W CHEKTPbl KOMOMHAIIMOHHOTO PACCESHUS HCIONB3YIOTCS IS
OTIpeeSICHHUsI TeOMETPHUU CBOOOIHBI MOJIEKY?
Uro Takoe ra3oBas IMEKTpOHOrpadust U Kak €€ UCIIONB3YIOT B PEIICHUH 3aa4 CTPYKTYPHOH XUMUH?
Mertonst konebarensHOU (MK-, KP- ) ciekrpomeTpun.

Kax BeIpakaercs koneOarenbHas dHeprust E B rapMOHMYECKOM NPHOIMKEHMH AJIs MHOTOaTOMHOMN

MOJICKYJIbI IPU KBAHTOBO-MCXAdHUYCCKOM PACCMOTPCHUHN, U KaKHUC PA3JIMYAIOT TUIIbL ypOBHefI SHEpruu,
MNepexo40B U 4aCTOT B KoIle0aTeIbHBIX CHeKTan?

10. Kak MOXHO 10 KOJIEOATEJIbHBIM CIEKTPaM OIPEIACIIUTh TOUYCUHYIO TPYIIYy CHUMMETPUH, K KOTOPOH

11.

12.
13.

OTHOCHTCS MOJIeKyJ1a?

Uro Takoe XapakTepUCTHYECKHWE WM TPYIOBBIE YAaCTOTHI M Kak 3TO IOHATHE COTJacyeTcs ¢
OTIpeIeTICHHEM HOPMAIIbHBIX KOJIeOaHmii?

[lepeuncnure BO3MOXKHBIE IPUMEHEHUSI METOI0B KOJIEOATEILHON CIIEKTPOCKOITUH B XUMHH.

Kakas anmaparypa ucnomns3yercs s noiaydenns koneoatenbusix MK- u KP- ciektpos?

14. Metonp! anexTpoHHOH (YD) criekrpoMeTpuu.

15.

Kak xmaccuuuupyroTcest 2JIeKTpOHHbBIE TTePexXo/ibl MOJIEKYJI M KaK OTHOCATCS K HUM HaOJroaeMble B
CIIEKTPax MOJIOCHI?
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16. YkaxuTe OCHOBHBIC CTPYKTYPHBIC M aHATUTHYECKHE TIPUMEHEHHS DIIEKTPOHHBIX CIIEKTPOB.

17. MeToapl peHTT€HOBCKOH U (POTOTIEKTPOHHOM CITEKTPOCKOTIHH.

18. CxemMaTu4HO TOSCHHUTE MPOUCXOXKICHHE (QOTO(PEHTICHO)INEKTPOHHBIX CHEKTPOB, PEHTTEHOBCKOIO
MOTJIOIIEHHS U (PIFOOPECIICHIINH, 03KE-3IEKTPOHHBIX CIIEKTPOB.

19. Yro Takoe XUMUUECKHUH cABUT B (POTO(PEHTICHO) 3JIEKTPOHHBIX CIIEKTPax?

20. MeToapl MATHUTHOTO PE30HAHCA SAEP U DICKTPOHOB.

21. 3anumuTe YCIOBHS SACPHOTO U DIICKTPOHHOTO Pe30HAHCOB. UTO B HUX OOIIEro U B 4€M UX OTIHUHS?

22. KaxkoBbI OCHOBHBIE MTApaMETPBI, U3MepseMbIe B criekTpax SIMP, u kakyto oHH Ial0T HHPOPMALUIO?

23. Uro takoe nquHamuueckuii AMP?

24. Yro takoe g-¢pakrop Jlanae u uTo OH OTpakaeT?

25. Ilepeuncnute ¥ KpaTKO OXapaKTePU3yHTe METOAbl MHOKECTBEHHOTO PE30HAHCA.

26. MeTo/pI KBaIPYIOIBHOTO U raMMa-pe30HaHca sJep.

27. 3anummute 1 00BICHUTE O0IIee KIACCHYECKOE BBIPAKEHHE YHEPTUHU KBaAPYHOIBHOTO B3aUMOACHCTBHS
Spa ¢ HEOJTHOPOJHBIM DIIEKTPUYECKAM IIOJIEM OKpYXeHus. B 4éM ero oTiuune OT BBIPAKCHHUS
COOTBETCBYIOIIETO KBAHTOBO-MEXaHMYECKOTO omepaTopa (raMuIbTOHHAHA)?

28. Kakue mapameTtpsl onpeaesstores B criektpockonuu AKP u kakyto nHpopManuo onn HecyT?

29. B 4ém cyTh U KaKOBHI ycIIOBHs HaOmroneHus 3pdexra Meccbayspa?

30. Yro Takoe H30MEPHBIH (XUMHUYECKHIT) CIBUT B MeCCOAYIPOBCKON CTIEKTPOCKOITUH?

31. AGcomroTHas KOHPUTYpAIUs MOJIEKYJI.

32. Yto Takoe abCoOMOTHas KOH(MUTYpAIHAI MOJIEKYIT?

33 Kaxkue MCTO/bI UCIIOJB3YIOTCA IMPU UCCICAOBAHNU ONITUYCCKU aKTUBHBIX BCIHCCTB?

34. Kakue MeTOMIbl UCMONB3YIOTCS JUISl ONpPEJeNiCHHs TIABHBIX 3HAYCHUU SIIIUIICOWAA TONSIPHU3YEMOCTH
MOJICKYI1?

35. B uém cocrout r3dext Dapaznest u merog MK/]? Kak oHM UCTIONB3YIOTCS B XUMUU?

9. YueOHO-MeTOqUYECKOE U HH(OPMAIHOHHOE 00eceueHHEe JUCIUILTHHBI (MOXYJIs)
Jlutreparypa
@) 0OCHOGHAA TUmMepamypa:

1. Jlykos, B.B. ®usnueckue meronbl uccienopanus B xumun / B.B. Jlykos, W.H. Illep6akoB. —
Pocros-Ha-Ilony: M3natensctBo IOxHOTO (penepansHoro ynusepcurera, 2016. — 216 c.: cxem., Tabiu., wi. —
Pexxum nmoctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=461932. — bubauorp. B
kH. — ISBN 978-5-9275-2023-7. — TekcT: 371eKTpOHHBII.

2. dusnyeckre METObI UCCIIEIOBAHUS M X MPAKTUYECKOe MPUMEHEHHE B XUMHUYECKOM aHajm3e /

H.T". Speies, F0.H. Mensenes, M.M. Tokapes u ap. — M3nanue BTOpoe, nepepabOTaHHOE U JOMOJHEHHOE. —
Mocksa: [Ipomereit, 2015. — 196 c.: cxem., wi., Tabm. — Pexwm pocrynma: 1O TOINKCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-9906134-6-1. — Tekcr:
3JIEKTPOHHBIH.

3. 3BekoB, A.A. CriekTpalibHbIe METOJIBI UcCliefoBanus B xumun / A.A. 3BekoB, B.A. HeBoctpyes,
A.B. Kanenckuii; MunuctepctBo oOpasoBanus ¥ Hayku P®, denepanbHoe rocyaapCTBEHHOE OIODKETHOE
00pazoBareiIbHOE YUPEXKIECHHE BBICIIErO NpodecCHoHaIbHOro oOpasoBanus «KemMepoBCKuil rocy1apCcTBEeHHBIN
yHuBepcuteT». — KemepoBo: KemepoBckuii rocynapcTBeHHBI yHHBepcurteT, 2015. — 124 c.: cxem., Tabm. —
Pexxum nmoctyna: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=437497. — bubnuorp. B
kH. — ISBN 978-5-8353-1823-0. — TekcT: 31eKTpOHHBIH.

4. JIpruHa, T.3. ®U3HKO-XUMHUYECKHE U aJICOPOIIMOHHBIE METOJIBI HCCIIEA0BAHMS HEOPTaHUIECKUX

NPUPOAHBIX MHUHEpadbHbIX copOentoB / T.3.JIpirmna, O.A. MuxaiinoBa;, ®expepajibHOE areHTCTBO IO
obpaszopanuto, 'OY BIIO KazaHckuii rocyaapCTBEeHHBIH TexHoJoruueckuii yHuBepcuter. — Kazanb: KI'TY,
2009. - 79 C.: HIL., TalI., CXEM. — Pexum JocTyna: 110 IIOJITIHCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=258968. — bubnuorp. B ku. — ISBN 978-5-7882-0682-0. —

TeKkcT: 2JEeKTPOHHBII.
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5. [TanoBa, T.B. CoBpeMeHHBIE METOIBI HCCIICIOBAHUS BEIIECTBA: JJICKTPOHHAS M ONTHYECKas
mukpockomnus: [16+] / T.B. [lanoBa; MunucrepcTBo obpa3zoBanus U Hayku P®, OMckuii rocyaapcTBEHHbBIN
yauBepeuteT M. ©. M. locroeBckoro. — Omck: OMI'Y um. @.M. loctoesckoro, 2016. — 80 c.: Tabim., cxem.,u.
— Pexxum noctymna: mo moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=563044. — bubauorp. B
kH. — ISBN 978-5-7779-2052-2. — TekcT: 3MeKTPOHHBIN.

6. [Tomoga, JI.®. UHCTpyMeHTanbHBIE METOAB aHAW3a: [IpakTHKYM 1O aHaJUTUYECKOH XUMHU /

JL.®. ITommoBa; MunuctepcTBo obpa3zoBaHust M Hayku Poccuiickoit ®enepannu, CeBepHblil (ApKTHYECKHIT)
(denepanbubii yauBepcurer umenu M.B. JlomoHocoBa. — Apxanrensck: CADY, 2014, — 264 c.: cxem., Ta0I. —
Pexxum moctyna: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436184. — Bubmauorp.: c.
255. — ISBN 978-5-261-01007-4. — TekcT: IeKTPOHHBIH.

7. CanbuukoBa, E.B. HWHcTpymeHTanbHBIE METOABI aHamu3a. TeopeTHYecKHe OCHOBBI H

mpaktiaeckoe mnpumenenune / E.B. CampamkxoBa, T.I'. MumykoBa; MuHHCTEPCTBO 00pa3oBaHUS W HAayKd
Poccuiickoii @enepanuu, Opendyprekuii ['ocymapctBennsiit Yuausepcuret. — OpenOypr: OI'Y, 2017. — 122 c. :
cxeM., Tabn. — Pexxum moctyma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=481799. —

Bubauorp.: ¢. 116. — ISBN 978-5-7410-1725-8. — TeKCT: 371€KTPOHHBIIA.
8. AnanmuTHyeckas XUMUs: (QU3UKO-XUMHYECKHE U Qu3ndeckre Metoasl aHanu3a / M.H. MoBuas,

T.C. I'opoynosa, U.W. Esrennesa, P.I'. PomanoBa; MunncTepcTBo 00pazoBanus u Hayku Poccuu, enepanproe
rOCyJIapCTBEHHOE OIO/DKETHOE 00pa3oBaTeIbHOE YUYPEKIACHUE BBICHICTO MPO(EeCCHOHATBLHOIO 00pa30BaHUs
«Ka3zaHCckuil HaMOHANIBHBIN HCCIIEN0BATEIbCKUN TEXHONOTMUYEeCKui yHuBepcuteT». — Kazanb: M3marenscTBo
KHUTY, 2013. - 236 «c¢.: wr, Tabm, cxeM. — Pexum fgocryma: 1O MOAIHKCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=259010. — bu6muorp. B kH. — ISBN 978-5-7882-1454- 2. —
TeKcT: 27eKTPOHHBI.

9. Xpomarorpapuueckue merons ananmza / E.B. [lamkosa, E. Bomocosa, A.H. llumyns u ap.;
denepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 00pa3oBaTeNbHOE YUPEKICHHUE BBICHIETO MPOQEeCcCHOHAILHOTO
oOpazoBanns CTaBpOIOIBCKUI TOCYAapCTBEHHBIN arpapHbiii yHHBEepcuUTeT. — CTaBpomnons: CTaBpOIOIbCKUN
rOCyJapCTBEHHBIN arpapHelii yHuBepcuter, 2017. — 59 c.: mn. — Pexum JjocTyma: 1o TOANHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=484984. — bubauorp.: c¢. 47-48. — TeKCT: 3J€KTPOHHBIH.

10. [Tentun FO.A., Bunkos JI.B. ®u3nueckue MeToapl uccaeaoBanus B xumud. — M.: Mup, 2006.
— 683 c.

11. Jlebenes, A.T. Macc-cnektpomerpusi B opranmdyeckoi xumum / A.T. JlebeneB. — 2-e wu3n.,

nepepad. u jgom. — Mocksa: TexHocdepa, 2015. — 704 c. : wn.,tabn., cxem. — (Mup xumun). — Pexxum nocryna:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=496508 . — bubswuorp.: ¢. 638-681. — ISBN
978-5-94836-409-4. — TekcT: 3MeKTPOHHEIH.

12. Anpu, B.A. M3ydyeHue mornomieHus: ynbTpaduoNeTOBbIX U WHPPAKPACHBIX Jydel B CBSI3U C

ctpoeraneM Monekyn / B.A. Arpu. — Ilerporpax: 0.m., 1919. — 218 c. — Pexum nmoctyna: mo moamwucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=467338. — TekcT: 31eKTPOHHBIIA.

0) oonoanumenvHas Aumepamypa

13. HNmenko, A.A. Judpakuus >IEKTPOHOB: CTPYKTypa W AWHAMHUKA CBOOOIHBIX MOIJIEKYN U
KOHJICHCHUPOBAaHHOTO coctosiHus BemectBa / A.A. Mmenko, [.B. upuuer, FO.U. TapacoB. — Mocksa:
®dusmariur, 2012. — 615 c.. w1, cxem., Taba. — Pexum gocryma: M0 MOMAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=275474. — ISBN 978-5-9221-1447-9. — Tekcr:
3JIEKTPOHHBIH.

14. [Mytunnes, H.M. Kiiaccudeckas Teopus TONSApU3AlMH  MOJEKYISPHBIX  CHUCTeM  /

H.M. llyrunnes, [1.H. [Tytuanes. — Mocksa: @usmarmur, 2011. — 176 c. : wi., cxem., Tabn. — Pexxum gocryma:
no noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=457681. — ISBN 978-5-9221-1335-9. —
TeKkcT: 31eKTPOHHBIH.

15. [MuBoBapos, C.C. ®u3nveckne 0OCHOBBI TEOPUH ONTHYECKONH W PEHTT€HOBCKOM CHEKTPOCKOIHU:
[16+] / C.C.IluBoBapos; Cankt-llerepOyprckuii rocymapctBeHHbI yHuBepcuteT. — Cankt-IlerepOypr:
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M3marensctBo Cankt-IleTepOyprckoro I'ocymapcTBennoro Yuupepcurera, 2016. — 164 c.: cxem., ni. — Pexxum
noctyma: mo moxmmcke. — URL: http://biblioclub.ru/index.php?page=book&id=458095. — ISBN 978-5-288-
05653-6. — TeKcT: SNeKTPOHHBIH.

16. 3BekoB, A.A. CnektpodoTomeTpus B yabTpadnoneToBoil u BuauMoin obnactax. TeopeTndeckre
OCHOBBI M TPHWJIOKEHUS JUIA 3JeMeHTHOTOo aHanmm3a: [16+] / A.A. 3Bekos, A.B. Kanenckuii; Munucrepctso
obpasoBanus U Hayku Poccuiickoii @enepanun, OenepanbHoe rocy1apcTBEHHOE OI0IKETHOE 00pa3oBaTebHOE
yupexIeHue Bbicmero oopazoBaHums «KeMmepoBCKMil TOCyNapCTBEHHBIM yHUBEpcHUTET». — KemepoBo:
KemepoBckuil rocynapctBeHHslit yHuBepcurer, 2016. — 113 c.: mwn. — Pexum pmocTyna: mo mHoAamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=481648. — ISBN 978-5-8353-2044-8. — Texkcr:
3IIEKTPOHHBIN.

17. KysneunkoB, O.A. ®dusnko-xuMuueckue MeToiasl KoHTpossi kauectBa / O.A. Ky3HEUHKOB;
MunncrepctBo oOpa3oBanns W Hayku Poccuiickoit ®Penmeparwm, Bomrorpanckuii rocynapcTBEHHBIN
ApXHUTEKTYPHO-CTPOUTENbHBIA YHUBEpcUTEeT. — Bonrorpan: Bonrorpanckuii rocyaapcTBeHHBIH apXHTEKTYPHO-
cTpouTenbHBI yHEBepcuTer, 2015. — 96 c. : wmin., Tabm, cxem. — Pexxum pocTtyma: mo MOAMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=434823 . — bubauorp. B ku. — ISBN 978-5-98276-750-9. —
TekcT: 21eKTPOHHBII.

18. CrporanoBa, E.A. Opranndeckas xumus: llpaktukym / E.A. Ctporanosa, II. [lomomapera,
M. Kueknaer; MuHUCTEpCTBO 00pa3oBaHus U Hayku Poccutickoii @enepannu, DenepalibHOE TOCYIapCTBEHHOS
Oro/pKkeTHOE 00pa3oBaTENbHOE YUPEXKIEHHE BHICIIEro mpodeccroHamsHOro obpa3oBanus «OpeHOyprekuit
TOCyIapCTBEHHBIN yHUBepcuTeT». — OpenOypr: OpeHOyprckuii rocynapcTBeHHbl yauBepcutet, 2013. — Y. 3.
[Ipumenenue metonoB Y@, MK u [IMP cnekTpockonuu B CTpYKTYpPHOM aHAJIN3€ OPTraHUYECKUX COeINHEHHM. —
115 c. ui., CXEM. - Pexxum JOCTyIa: no MOJIHUCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=260751. — TekcT: 31eKTPOHHBIIA.

19. Kymmos, A.X. ®ypoe-KP u @ypre-MIK cnekrpsl monumepos / A.X. Kymmos, [.H. XKwmwxun. —

Mocksa: Texnocdepa, 2013. — 696 c.: cxem., mr. — (Mup xumum). — Pexxum mocTyma: 1o MOIIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=273788. — bubauorp.: c. 39-40. — ISBN 978-5-94836-360-
8. — TekcT: 3MeKTPOHHBIN.

20. MenbpaukoB M.Sl., DKcriepuMeHTaIbHBIE METOABI XUMUHM BBICOKMX 3Hepruii / Iloj obmr. pe.
M.S. MenbHukoBa: y4eOHoe mocobue - M.: M3aarenbcTBoO MOCKOBCKOTO TOCYJIapCTBEHHOTO YHHBEPCUTETA,
2009. - 824 c. - ISBN 978-5-211-05561-2 - Tekcr : snekrponusiii / IBC "Koncynprant cryaenrta'": [caiir]. -
URL.: http://www.studentlibrary.ru/book/ISBN9785211055612.html Pesxum mocTyrma: mo moImricKe.

21. békkep 1O., Cnexrpockonus / békkep 0. - M. Texnocdepa, 2009. - 528 c. - ISBN 978-5-

94836-220-5 - Tekcr: onekrponnsii // OBC  "Koncynprant cryzmenra": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785948362205.html Pesxum moctymna: mo moamnucke.
22. Bymunoposa I'.B., OcHOBBI XMMHYECKOHl TepMOOMHAMUKM (K Kypcy (GHU3MUECKOW XHUMHH):

yuebHoe mocobue / I'.B. Bymumoposa, F0.I'. Tansmerauno, X.M. fporieBckas. - Kazaub: M3garenbcTBo
KHUTY, 2011. - 218 c. - ISBN 978-5-7882-1151-0 - Tekct: anekrponusiii / OBC "KoncynbTanT crynenra':
[caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9785788211510.html Pesxim jocTyma: 1o moammcKe.

23. dusnueckre MeToAbl B Heopranumdeckord xumuu / Jlparo, Paccen C.; mep. ¢ auri. M.E.
Hatkunoit. - M. : Mup, 1967. - 464c.
24, Oprannueckass xumust / E.A. CtporanoBa, U. Ilapmmna, M. Kueknaes, II. [ToHomapesa;

MunuctepcTBO 00pa3oBaHusi U Hayku Poccutickoit @eneparnn, deaepanbHoe rocyIapcTBEHHOE OOIKETHOE
o0pa3oBaTeIbHOE YUPEKACHUE BHICIIETO PO ECCHOHATEHOTO 00pa3oBaHus «OpeHOyprcKuil Tocy1apCTBEHHBIN
yauBepcutet». — OpenoOypr: OI'Y, 2013. — Y. Yacts 2. MeToabl BBIJCTICHUS, OYNCTKA W WACHTH(QHKAIUH
OpraHUYECKUX COETMHEHUH. - 126 C. - Pexum JOCTyma: o MTOJIINCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=259297.html

B) IporpaMmHoe odecnedenne u UHTepHeT-pecypcesbl
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ObecrnieueH JOCTYI K COBPEMEHHBIM Tpo(ecCHOHANBHBIM 0a3aM JIaHHBIX, WH(QOPMAIOHHBIM
CITPaBOYHBIM M IMIOMCKOBBIM cucTeMaM (0ubiarorexka COI'Y):
e DJjekTpoHHas 0ubJIMOTeKA AuccepTauuii u apropedeparoB PI'b (O] PI'b)

Tpebyercs peructpanus B oudmmorexe COI'Y

o IJbC «YHuBepcuterckas 0udanoreka ONLINE
Tpebyercs peructpauus B Oudanorexke COI'Y

e DJBC «HayuHasi »JieKTpOoHHAas1 0udanorTeka eLibrary.ru»

CaMocTosiTelIbHAs perUCTpalys Ha caiTe
e DBbC «KoHCYJAbTAHT cTYAeHTa» CTyaeHYecKasi 3JeKTPOHHAs OMOJIN0TEeKA 10 MeAMIMHCKOMY M
dapmaneBTHYECKOMY 00PA30BAHNIY, 2 TAKIKE M0 €CTECTBEHHBIM H TOUYHLIM HAYKAM B I1€J10M

Tpebyercs peructpauus B Oudbanoreke COI'Y

e IOBC «l0paiiT» — 00pa30BaTENbHAN CPEIA, BKIANYAIIIAA BUPTYAJIbHbI YHTAJLHBIN 321
Y4e€OHHKOB M YUEeOHbBIX II0CO0MIA 0T AaBTOPOB M3 BeAYIINX BY30B Poccuu 1o BceM HanpaBJeHHSM H
CHEINHATLHOCTIM
Tpebyercs peructpanus B oudmmorexe COI'Y

e Springer Customer Service Center GmbH (6a3a nanHbIX, coaepiKaIIne YICKTPOHHBIC H3IaHUS
m3natenbeTBa Springer Nature 3a meproa 2011 — 2017 rr. (MOTHOTEKCTOBasI KOJDIEKITUS B KOJTMIECTBE 46
332 kHwr)

CaiiT nucTanumoHHoro ody4yenuss COI'Y http://Ims.nosu.ru/
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DJIeKTPOHHbBIE PeCypPChl, 00eCeYHBAIOIINE PeaTH3alHI0 00Pa30BaTeIbHBIX POTPaMM

®I'BOY BO «CeBepo-OceTuHcKHIi rocyaapcTBeHHblii yHuBepcutetr umenu Kocra JlepanoBuua Xeraryposa»

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo XapakTtepuct
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsaareJe ucnoab3zoBanus IbC nmoJib30BareJiei J0CTynAa
Iorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 . 7000
Iorosop Ne 167-08/15 i
o1 12.09.2015 . 12.09.2015 r.-11.03.2016 1. 7000
Horosop Ne 58-02/16 )
o1 09.03.2016 . 12.03.2016.r.-11.09.2016.1. 7000
Iorosop Ne 202-08/16 )
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
florosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
" Ntp./IWW o 184- -
YHuBepeHTeTCKAs w. «Hexe- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIA bibli ot 04.09.2017 0E3TUMHUTHBIN
Online" IlLIIOCIU Menay Iorosop Ne 056-02/18
Tu 2 Uo0- -
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Torosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Jorosop Ne 21-02/2019 )
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Horoeop Ne75-06,19 i
Or8.07.2019 01.07.19r.-31.12.2019r. 1000
Horosop Nel71-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
DaeKTponnas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 r. B UHTATLHOM
onobJIHOTEeKA https://dv ot 04. 04. 2014 1. e
. CroponHsst OI'BY "PI'B" 10
2 auccepTanui s.rsl.ru o HB COry
Horosop Ne 095/04/0216
PI'B (31;)1 PFB) ot 18.05.2015 r. 18.05.2015 r.-17.05.2016 . OE3IMMUTHBIH
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http://www/
http://www/

Horosop Ne 095/04/0308
ot 24.08.2016 1.

23.09.2016 r.-22.03.2017 r.

Horosop Ne 095/04/0199 ot
08.11.2017 r.

27.11.2017r. mo 26.05.2018r

Horosop Ne 095/04/0135
or 15.10.2018

15.10.2018r.-15.01.2019r.

Horosop Ne 095/04/0029
ot 19.02.2019

01.03.2019r.- 31.05.2019r

Horosop Ne(095/04/0130
0Or01.07.2019

05.08.2019r. -05.11.19r.
B cBsi3u ¢ mangemueit joctyn
npojuieH 1o 23.11..2020r.

DJIeKTPOHHASA Croponnsist | http://ww 000 Nol74KC/09-2014 200 kapt goctyna | Oe3THMMHUTHBIHI
T wstudme | (DOTAPy | #OTOROP IS I20I40T 1 90.09.2014r. - 20092015,
«KoHcyabTant dlib.ru/ o
OOO»IlonuTex 300xmoueit 0E3TMMHUTHBIN
CTy/IEHTa» -
pecype» Hlorosop ;7"’};;5;;}/9(12 201901 1 1 03.2019r.01.03.2020r. | mocTyma. 300 Kapr
T ) JIOCTyIa
OOO»IlonuTex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YHuBepcaabHas : florosop Ne 77-11 01.07.2016 1.-31.12.2016 1. Kot-Bo
dlib.eastv ot 04.05.2016 . .
0a3a manHbIX «East- | CropoHHsIs iew.com 000 «HBucy i No 3100 JIOCTYIIOB besnmumuTtHbIN
Viewy ' OroBop e 5 1U- - HE OTPaHUYCHO
o1 10.01.2017 1. 01.01.2017 r.-30.06.2017 r. p
33?12"{;?:213 00O "Hayunas Jlutien3nonHOE Kon-Bo
on ﬁmll)melca AJIEKTPOHHAS cornamerne Ne 5051 beccpounoe JIOCTYTIOB beznumuTHBIH
eLibrarv.ru oubimoTexa" ot 02.09.2009 r. HE OTPaHUYCHO
Y. http://elib
CroponHsst farv i Horosop
S v Ne SU-20-12/2016-1 Kon-8o o IPoaoec
32 AAHHbIX 000 PYHDB o1 28.12.2016 T 29.12.2016 1.-28.12.2026 . JIOCTYIIOB APECY
«IBC elibrary» 0E3TMMHUTHBIN

JInnien3snonHoe cornamenue Ne
4758

HE OIPaHUYEHO
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DJIeKTPOHHAS
OondanoTeKa
«lOpaiir»

CropoHHsist

biblio-
online.ru

000 «Opaitt»

Kon-Bo

Horosop Ne 1910 B [To IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB e MITHbL
HE OrPaHHYEHO
Kox-s0 ITo IP-ampec
Jlorosop Ne32008816384 01.03.2020 . -28.02 2021 . JIOCTYTIOB APECY
OC3TUMUTHBIH

HE OI'paHU4YCHO

40




PeKOMeH}_IyeMbIe HHTEPHET-ajapeca 1o XuMHHU:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta. http://plato.stanford.edu/entries/chemistry/
HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

['OCThwr http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yaeOHuK#, TpakTHKYMBI # CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - paziau4Hbie y4eOHO-METOANYECKHE MaTEePUAIIBI 10 XUMHHU.

http://ximicat.com/ - 06pa3oBaTebHbIH CalT.

http://www.nehudlit.ru/books/subcat281.html - yuaeOHuKH, TPAKTUKYMBI K CIIPABOYHHUKHU 110 XHMHH.

. https://minobrnauki.gov.ru/ Odunuansusiii caiit MHHHCTEPCTBA HAyKH W BBICIIETO 00pa30BaHHUS
Poccuiickoin @enepanuu.

9. Bbaza JTAHHBIX PedeparuBHBIX JKypHaJOB BUHUTU
http://wwwz2.viniti.ru/index.php?id=238&Itemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe oOpa3zoBanue" denepanbHblii mopran. Karamor o0pa3oBaTelIbHBIX
HHTEPHET-PECYPCOB.

11. Poccwiickast rocymapcTBeHHas oubnmuoreka: http://www.rsl.ru

12. Hayunas snektpoHHas 6ubnuoreka: https://www.elibrary.ru/defaultx.asp

13. Hayunas 6ubnnoreka MI'Y um. M.B. Jlomonocosa: http://www.lib.msu.ru

14. DnextponHble XMMHUUYeckue OubOmMoTexkn: Www.chemlib.ru, www.chemist.ru, www.chemnet.ru

N GR~WN

Ba3pl 1aHHBIX:
1. Scopus https://www.scopus.com/
2.  Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

CocTaB JHIIEH3HOHHOTO M CBOOOIHO PACTIPOCTPAHIEMOI0 TPOrPAMMHOT0
o0ecrnevyeHns, B TOM YHCJI€ 0TEYeCTBEHHOT0 MPOU3BOICTBA

Ne n/m HaumenoBaHue Ne norosopa (JinueH3us)
L Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016
: r.
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
' T.
AnTuBUpycHOe mporpamMHoe | Nel7EQ-180222-130819-587-185 ot 26.02. 2018 no
3. obecrnieueHne 14.03.2019 r, npoanena go 2021 r.
KasperksyTotalSecurity
ITporpamma st 9BM «bank Pazpabotka COI'Y CBuzeTenbCcTBO O rocylapCTBEHHOM
4 BOIIPOCOB ISl KOHTPOJIS peructpanuu nporpamMmel s OBM Ne2015611829 ot
' 3HAHHI 06.02.2015 r. (beccpouno)
CiscoWebex- Cuctrema | OOO Aiicrexknorosop Ne J183-2020 ot 10.08.2020-
3. MIPOBEICHHS BEOMHAPOB. 10.08.2021 r.

Cucrema momcka TEKCTOBBIX | Ne795 ot 26.12.2020 (metictBureneH o 30.12.2021r) ¢
6 3aMCTBOBAaHUI1 3A0 «Autu-Ilnaruar»

«Anatnmaruar.BY3»

IIporpammuoe  obecreyenune | CBoOOaHOE IpOorpaMMHOe obecrieuenune(6eccpodHo)
7 JUTst penaKTHPOBaHUS
xuMuueckux ¢popmyin Isis Draw

Cucrema TectupoBanus Sunrav | Ne468 or 03.12.2013 UII Cynratynun P.T.(6eccpouto)
8. WEB Class
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http://www.rsl.ru/
https://www.elibrary.ru/defaultx.asp
http://www.lib.msu.ru/
http://www.chemlib.ru/
http://www.chemist.ru/
http://www.chemnet.ru/
https://www.scopus.com/
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DnekTpoHHas OMOIMOTEKa AUCCePTALIUN
u aBropedeparoB PI'b(3B/] PI'b)

https://dvs.rsl.ru
Tpebyetcs peructpanmst B Ondmmoreke COI'Y

OBC"YHuBepcuTeTCKas oubimoreka | https://biblioclub.ru
ONLINE" TpeOyercs peructparnus B oubianorexke COI'Y
9BC «Hayunas anextponnas | http:/elibrary.ru.

oubnuoreka eLibrary.ru»

Tpebyercs peructpanus B budnmnotexe COI'Y

YHuBepcanbHas 0a3 1anHbIX East View

https://dlib.eastview.com

Jlorun: Khetagurov; [Taposs: Khetagurov

9bC «KoHncynpTant CTyJEHTa»
Crynendeckas dIeKTpoHHast OMOInoTEeKa
(6] MEAUIUHCKOMY u

(apmaneBTHIECKOMY OOpa30BaHUIO, a
TaKXKe M0 eCTeCTBCHHBIM W TOYHBIM
HayKaM B LIEJIOM.

http://www.studentlibrary.ru
Tpebyercs peructpanus B budimorexe COI'Y

OBC «Opaiitw» - o0OpazoBarenbHas
Cpela, BKIIOYANOIIAs  BUPTYAJIbHBII
YUTATBHBIA 3a)T YY€OHUKOB W YIeOHBIX
nocoOuil 0T aBTOPOB U3 BEIYLINX BY30B
Poccum 1mo BceM HampaBieHUSM U
CHEIHUAIBHOCTIM

www.biblio-online.ru
Tpebyercs peructpanus B oudnmmorexe COI'Y
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10. MaTepuajibHO-TEXHUYECKOE 00ecneyeHue JUCHUILTHHBI (MOTYJIs1)

Ne HaumenoBanue HammeHoBaHne oMenieHnit 17151 MpOBeIeHUs BCEX BUIOB YUeOHOH MesTeNbHOCTH, Anpec (MECTOIOIOKCHHIE)
1/n | y4eOHbIX IPEAMETOB, | MPEeIyCMOTPEHHON Y4eOHBIM IUIAHOM, B TOM YHCIIE IIOMELIEHUS AJISl CAMOCTOSATENIbHOM paboThl, C |IOMEIEHUH ATl IPOBEACHUS BCEX
KypCOB, AUCUUIUINH | YKa3aHHEM MepedHs OCHOBHOT'O 00OPYA0BaHMUs, YIeOHO-HATIISIIHBIX TOCOOUH M UCTIONB3YEMOT0 | BHJOB y4eOHOMU AEATETLHOCTH,
(Moymeit), mpaKkTHUKH, MIPOTPaAMMHOTO OOECTICUCHIS MIPEeTyCMOTPEHHON yIeOHBIM
WHBIX BUJIOB Y4eOHOM TUTAHOM (B CITy4ae peaan3alim
JEeSITeTbHOCTH, 00pa3oBaTeNbHON IPOrpaMMBbI B
peayCMOTPEHHBIX ceTeBoi (hopMe JOMOTHUTENEHO
y4eOHBIM IUIaHOM yKa3bIBaeTCsS HAMEHOBaHHE
oOpa3oBarenbHON OpraHU3alMH, ¢ KOTOPOI
IPOrpaMMBbl 3aKJIIOYEH JIOTOBOP)
1. |®usnyeckue MeToapl |Y4eOHBIE Ay IMTOPUH /1J151 IPOBEIEHUs 3aHATHI JEKIIMOHHOI0 THIA, ceMUHapckoro Tuna,  |Poccuiickas @enepanust, 362025,
HCCIIETOBAHUS rPYNMNOBBIX M HHAHUBHAYAIbLHBIX KOHCYJIbTAIN, TEKYIEr0 KOHTPOJIS H MPOMeKYTOYHOIM Pecny6nuka Cesepnas Ocerust —

aTTecTallMH, a TAK:KE CAMOCTOSITEIbHOI PadoThI 00YUAIONINXCSH :: IPENOaBaTEILCKUI CTO,
CTYJ1, CTOJIBI U CTYJIbS JUISl 00YYarONUXCs, JICKTPOHHAs Kadeapa ¢ MUKpOo()OHOM, KITacCHas J0CKa,
WHTEPaKTHUBHOE 000pyAoBaHue (HOYTOYK, IPOEKTOP, NHTEPAKTHBHAS JOCKA)

IMporpammuoe obecnieuerue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google

Chrome; Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
I10); [TporpamMMHOe oOecrieueHne sl pelaKTUPOBaHuUs XuMudeckux Gopmya Isis Draw
(beccpounoe I10); KorcynpranT mitoc; CucTemMa morcka TEKCTOBBIX 3aUMCTBOBAaHUH
«AnTtumuiaruat.BY3»; [Iporpamma mist 9BM «bank BOnpocoB I KOHTPOJIS 3HaHMI»; ['apaHT;
Cisco Webex; NeMOHCTpallMOHHBIE H y4eOHO-HATIIATHBIC TOCOOUs (BUICONPE3CHTAITVS).

Ananus,

ropox Binanukaskas,

ynuna Batytuna, nom 44-46,
yaeOHbIi Kopiryc Ne 7, aya. Ne 307

JlaGopaTopusi PU3UKO-XUMUYECKHX METOI0B AHAJIN32 OPraHMYEeCKUX COeAUHEHUIl 115
NPOBeJleHNs 3aHATHII CEMUHAPCKOI0 THUIA, JIA00PATOPHBIX 3aHATHI, KypCOBOT0
NPOEKTHPOBAHUS (BbINOJHEHHSI KYPCOBBIX padoT), IPYNNOBBIX U HHAUBHUAYAJIBHBIX
KOHCYJIbTAIUI, 2 TAK)KE CAMOCTOSITEIbHOM Pad0oThl 00y4alOIIMXCS: IPENOJaBaTEIbCKUN
CTOJI, CTYJI, CTOJIBI M CTYJIbS JIJIsl 00y4arouxcs, 1JabopaToOpHbIE CTOJIBL, Kadepa, KIIacCHas JJOCKa.
O6opynoBanue: MyJabTUMETUHHBIN TPOEKTOP € SKpaHOM (MyIbTUMEMIHBINA MPOEKTOP
OPTOMA projector DX32, ¢ noToJ04YHBIM KperieHneM U Hao. kabeneit — 1 mr. Kommbrorep
n/xomrt. knacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 1.
Kommerorep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V — lmr.Komnetorep B
komruiekre (Mouutop (AOC E2250Swnk <Black>)//Cuctemn — 3.

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Security Cloud); Cuctema tectuposanus Sunrav WEB Class (beccpounoe

Poccuiickas ®enepauus, 362025,
Pecnybnmka

Cesepnas Ocerust —AnaHus,
ropoxa Bnanukaskas,

ynuua Batyruna,

oM 44-46, yae6HbIN KOpITyC Ne 7,
ayn. Ne 318
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I10); TIporpammHOe obecriedeHue s peAaKTHPOBaHUs XMMUIeckux hopmyi Isis Draw
(bectimatHoe I10); KoHCynbTaHT TUTIOC; IEMOHCTPAITMOHHBIE U yIeOHO-HATIISIHBIE TIOCOOHS
(Bumeonpe3eHTarus)

JlaboparopHoe obopynoBanue: BeitskHoi mkad - 1 mr. [Torenmmomerp [MI1-63M -1mur.
Honspumerp kpyroeoit CM-3 -1mt. CriektpodoTtomerp 13 5400 YO -1mr. Tepmocrar Huber
CC-K6 — 1mr. Xpomaro-macc-criekrpomerp ThermoScientific - TRACE 1300 1SQ (Thermo
Fisher Scientif — 1 mr. Kommerotep Dell (cuctemnsiii 6ok+monutop) — 1. [Torenumocrar SP
50 — lmr. Mcrounuk 6ecniepedoitnoro nuranuss APC-SURT6000 — 1mt. Komnencorpad OH 814
— lurt. Bechbl ananutnyeckre BA-35 — 1 mt. Bechl madoparopusie nmpennsuonasie ET-300IT —
1. [eus mydensaas CHOJI -1mt. Memanka BepxaenpuBogHas EUROSTAR 40 — 1.
Memanka marautHas IKA RST — lmt. Memranka MarHuTHast MEOromecTtHas 6/mon. — 1. Hacoc
MeMOpanHbid BakyyMHbI V700 — 1mt. Hacoc Bakyymusiii PBH-20 — 1mt. XomoaunsHIK
neyxkaMmepabiii SAMSUNG RT — lmr.

JlaGopaTopuu: KOMIBIOTEPHbIE KJIACCHI IS MPOBEJeHUS TEKYIIEro KOHTPOJIS U
NMPOMEKYTOUHOI aTTECTAIIMH, a TAK:KEe CAMOCTOSITEJILHOI padoThl 00yYaroLIUXCs:
MIPEToAaBaTeILCKUI CTOII, CTYII, CTOJBI M CTYJBS ISl O0yJarommuxcs, kadenpa, KjIaccHas JOCKa.
O6opynoBanue: KoMmploTeph! U1 KOMITBIOTEPHOTO Kilacca B KoMIuiekTe (12 pabounx mect) ¢
MPOTPaMMHBIM 00eCIieueHHEM, BEIXOJIOM B CeTh IHTEPHET U IOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBarenbHyto cpexy COI'Y; ucrounuku 6ecriepedoitHoro utanus, Ippon,
komMmyTatop s kinacca D-Link DGS-10240, unTepakTHBHAS T0CKa
787(1702070/15112/11344/2+ npoekrop Beno MX503.

[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe [10);
[IporpamMmmHoe o0OecrniedueHue ISl peIakTUPOBaHUs XUMU4Ieckux dopmyi Isis Draw (beccpounoe
[10); KoncynbranT mitoc; Cuctema moucka TEKCTOBBIX 3aMMCTBOBaHMH «AHTUIUIaruaT BY3»;
[Iporpamma mst O9BM «baHk BOnpocoB Juist KOHTpoJIs 3HaHuiy; ['apant; Cisco Webex;
JIEMOHCTpPAILIMOHHBIE U y4eOHO-HaIIAJHbIe TOco0us (BHIEOPE3ESHTAIHS)

Poccuiickas ®enepammst, 362025,
Pecnyonuka Cesepnast OceTust —
Ananus,

ropox Binanukaskas,

ynuna Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7, aya. Ne 614

BHﬁJII/IOTeKa, B TOM YHCJI€ YHTAJIBHBIN 3aJI: CTOIEI U CTYJIbs 1A OGy‘laIOH_II/IXCSI, KOMITBIOTCPhBI
B koMmIuiekTe (10 pabounx MecT) ¢ MporpaMMHBIM OOecTiedeHIEeM, BEIXOJIOM B ceTh MIHTEpHET U
JIOCTYIIOM B 3JICKTPOHHYIO HH(pOpMaIMOHHO-00pa3oBareibHyto cpexy COI'Y

IMporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Security Cloud); Koucynpsrant rtoc; apanr; Cisco Webex;

ObC"Yuuepcuterckas oudaroreka ONLINE™ https://biblioclub.ru

OBbC «KoncynbranT cTyzeHtay  http://www.studentlibrary.ru

Poccuiickas ®enepauus, 362025,
Pecny6nka Cesepnast Ocerust —
Ananus,

ropox Bianukaskas,

ynuna Leperenu/Barytuna, nom
16/19, yuebubrit kopiyc Ne 6
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11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

[Iporpamma akTyanu3upoBaHa B CBA3M C MpUKa3oM MUHHCTEPCTBA HAYKU M BBICILIETO
obOpaszoBanmsi Poccuiickoit ®eneparuu ot 26 HosO6ps 2020 1. No 1456 (3apeructpupoBaH
MunuctepctBoM toctuniun Poccuiickoit ®@enepauuun 27 mas 2021 r., Ne 63650) «O BHecenuu
M3MEHEHUH B (efiepaibHble TOCYJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHIAPTHI BBICHIETO 00Pa30BAHUSY.

1. 3aMEHUTh CTPOKY B II. 3.2
besonacHocTh YK-8. Criocoben co3maBarh U MOJJICPKUBATH B TIOBCEAHEBHOM JKM3HU U B
KHU3HEEATEIIbHOCTH npodeccuoHaTbHON JeSITebHOCTH Oe3omnacHble yCIOBHUS

KHU3HENEATSIBHOCTH Ui COXPAHEHUs TNPHUPOTHOU cpenbl, oOecredeHus
YCTOMUMBOro pa3BUTUs oO0IIeCTBAa, B TOM 4YHCIE IpU yrpo3e u
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYaIlMi 1 BOCHHBIX KOH(INKTOB

2. 3aMeHUTH CTPOKY B 1. 3.3

duzuko- OIIK-4 CnocobeH miaHupoBaTh paOOThl XMMHUYECKOM HaIlpaBIEHHOCTH,
MaTeMaTHyecKas 1 oOpabaTbiBaTh UM  HMHTEPIPETUPOBATH  IOJYYEHHBIE  PE3YJIbTaThl €
KOMIIBIOTEpHAsI UCTIOJb30BAHUEM TEOPETHYECKMX 3HAHUW H TPAKTUYECKUX HABBIKOB
IpPaMOTHOCTh NPU peleHysi MaTeMaTHYEeCKUX U (PU3NYECKUX 3a/1a4

pelIeHny 3a1a4 OIIK-5 CrnocobeH mNOHMMATh TNPUHIMIBI  pabOTBl  COBPEMEHHBIX
npodeccuoHaIbHON MHGOPMALIMOHHBIX TEXHOJOIMH M MCIIOJIB30BaTh WX JUId PELICHMs 3ajad
JEeSITEIbHOCTH poeCCHOHATLHOMN 1A TETbHOCTH

BHeceHHbIC M3MEHEHUsSI PAaCCMOTPEHBI U YTBEPKJICHBI HA 3aceaHuK KadeIpbl OpraHUuYecKOn
xumun oT «03» utons 2021 r., mpotokosa Ne 9.

OpnoOpeHbl Ha 3acenaHuu coBeTa (paKynpTETa XWMHUHU, OMONOTHMH U OMOTEXHOJOTHUHU OT «24»
utoHs 2021 r., mpotokon Ne 11/20-21.
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