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[Iporpamma  coctaBieHa B COOTBETCTBHM ¢  DenepaibHBIM  TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHIAPTOM MO HampaBieHUto moaArotoBku 04.03.01 Xwumwus, yTBEpKICHHBIM
npuka3oM MuHHCTEpCTBa HayKH U Bbiciiero oopasoBanus Poccuiickoit ®eneparmu ot 17 urons 2017
rona Ne 671; npukazoM MUHHCTEPCTBA HayKH U BhICIIEro oopasoBaHus Poccutickoii @enepamnuu ot 26
HOs10pst 2020 1. Ne 1456 (3apeructpupoBaH MuHHCTEpCTBOM rOCTHIMU Poccuiickoit denepanuu 27
Mas 2021 1., Ne 63650) «O BHECEHMHM HW3MEHEHHWH B (QelepanbHble TOCyIapCTBEHHBIC
o0pa3oBaTeNbHbIC CTAHIAPTHI BBICIIETO 00pa30BaHUM; YICOHBIM IJIAHOM TOJTOTOBKU OakaiaBpa IO
HanpasieHuo 04.03.01 Xwumus, yTrBepx)IaeHHbIM ydeHbIM coBeToM DPI'BOY BO «COI'Y» or
31.05.2022 1., mpotokoi Ne 13.

CocraBuTenb: K.X.H., JoueHT [Inuesa A.T.

Pabovas nmporpamma oDCYMIEHA M VIBEPM/CHA HA acenannd Kadeapbl OPraHMYeCKOH XHMHH
(npotokon Ne 8/21-22 ot «08» anpena 2022 1)
'.-'}

3apeayioluii Kadeapoii ﬁ/ Jg‘g“--} " Abaes B.T.

OnobpeHa coBeToM hakyIbTeTa XHMHH, OHOIOrHE 1 OHOTEXHOIOTHH
(mpoTokon Ne 6/21-22 o1 «25» anpens 2022 1.)

Ilpencenarens cosera PpakyinbTeTa iepc <o Aracsa O A,

)

Pabouas  npoecpamma  Oucyuniunvl  npuHaAma 8  cocmase  OCHOBHOU — NPOPECcCUOHANLHOU
006pazosamenvHol NPOSPAMMbL peuleHuem yueHo2o cosema Ipomoxon Ne 13 om 31.05.2022 2.




1. CTpyKTypa # 0011as1 TPY10€MKOCTh U CHUIIAHBI.
OO0111as TPy 10EMKOCTh AUCIUTUTHHBI COCTABISIET 3 3aueTHbIe eauHuilbl (108 gacos).

Ounas gopma oOydeHHs 3aounas popma oOydeHUsI

Kype 4
Cemectp 7
Jlexuuun 36
[IpakTnueckue (ceMHUHAPCKUE) 3aHATHS 36
JlabopaTopHbie 3aHATUS -
Koncyapranuun -
Wtoro ayiuTOpHBIX 3aHATHI 72
CamocTosTenbHas pabora 36
(B ToM umcIIe KypcoBasi paboTa) -
DopMa KOHTPOJIA
OK3aMeH
3auer +
OO11ee KOITUIECTBO YaCOB 108 (3 3.e.)

2. Llesin ocBOeHMS TMCIMILTHHBI.

Lenpto ocBOeHWs y4eOHOW MUCIUIUTHHBI «DHU3NYECKHE METOABI WCCIEIOBAHUS», SBISAIOMICHCS YacThIO
OIIOIT no namparnenuto 04.03.01 Xumus u oOecneumBaroied peanusanuio GIOC 3++ mo maHHOMY
HaIpaBIIEHUIO, B COOTBETCTBUH C TPEOOBaHUAMHU MPO(PECCHOHATHHBIX CTaHAAPTOB, cooTHECeHHBIX ¢ PI'OC BO
(26.006 «Crnemnmanuct 1o pa3paboTKe HAHOCTPYKTYPUPOBAHHBIX KOMITO3MIMOHHBIX MaTtepuanony, 40.011
«Crnenuanict TO HAyYHO-WUCCIEOBATENIbCKUM M ONBITHO-KOHCTPYKTOPCKUM — pa3paboTKaM»), SIBISAETCS
ajanTanus CTyJleHTa K IpOopEeCCHOHAIBHO — METOJUYECKON MOATOTOBKE; BO30YXKIeHHEe MHTEpeca CTYICHTa K
npoecCHOHANBHO — METOAMYECKOH M HAay4YHO-MCCIIENIOBATENbCKON JEsTEeNbHOCTH; (OPMUPOBAHHE H
MaKCHUMaJbHOE Pa3BUTHE METOAMYECKHX W MCCIENOBATENIbCKUX 3HAHWH, YMEHWH W HAaBBIKOB OymIyIiero
npenogaBaTeiid XUMHU.

3amayy TUCIIAIUINHEI:

. PasBUTDH NPEACTABICHHS O COBPEMEHHBIX (DU3NYECKUX METO/IaX UCCIIeIOBAHNUS BELIECTBA,;
. chopMHPOBaTh MIPEACTABICHHUS O KBAHTOBO-MEXaHUYECKHUX METO/IaX pacyéTa MOJIEKYJ;
. nosipo6HO paccMmoTpeTh cnekrpanbhbie (MK-, YO-, KP-), pesonancusie (IMP, OIIP, SII'P) u npyrue

OCHOBHBEIC (1)I/ISI/I‘ICCKI/IG METOBI,

° pa3BUTH TONydeHHBIE paHee 3HaHWs O KoJeOaHWsIX, BPAIICHNH, DJIEKTPOHHOM CTPOSHUU MOJIEKYI U O
BO3MOXKHOCTSIX WCIOJIB30BaHHUS KOJIEOATENBHBIX, BPAlIaTeIbHBIX, JIEKTPOHHBIX CHEKTPOB JUIS YCTaHOBJICHUS
CTPOEHUS MOJIEKYT;

U chopMHUpOBaTh MpPEACTAaBICHUS 00 JIIEMEHTaX W ONepalMsX CUMMETPHU SJICPHOW KOH(HTYpaluu
MOJIEKYJI, CHCTEMAaTU3UPOBATh 3HAHUSI O TOUEUHBIX I'PYIIAaX CUMMETPUHU MOJIEKYJI;

° c(hopMUpOBaTH TPEACTABICHHSI 00 AIEKTPUYECKHX M MarHUTHBIX CBOWCTBAaX MOJIEKYJ M METOJAX WX
onpezxeneHMs[, paCKpI)ITB CBA3b MG)K}Iy CTpOGHI/IeM MOHeKy.H, X OUITIOJIBHBIMU MOMCHTAMHW U MAarHUTHBIMU
CBOMCTBaMH.

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

dhopmupyemas yaacTHUKaMHu oOpa3oBaTelnbHBIX oTHOMIEeHUH b1.B.07. 1t n3ydeHuss TUCITUTUTMHBI HEOOX O TMMBI
3HAHUS, YMEHHS M KOMIETCHIIMW, MOJyuYeHHbIE OOYyYaroIMMMUCS B OakalaBpwaTre B pPe3y/lbTaTe OCBOCHUS
nucIUIUInH: «Maremarnkay, «Pusnkay, «Heopranmdeckas xummsy, «Opranudeckas XuMmusy», «Dusmdeckas
xumus».  ucuurminHa — SBISIETCS  OCHOBOM st  M3y4eHHUS KYpCOB  «XHUMHUYECKash TEXHOJIOTHS,
«BBICOKOMOJIEKYIIIpHBIE  COCNUHECHUS», «DH3NKO-XMMUYECKUI aHadN3 HEOPTaHWYECKUX MAaTEepPUAIOBY,
MIPOXOXKICHUS MTPaKTUK « TexHomorndeckas mpaktuka» u «lIpeaaumioMHas IpaKkTHKa.

Ilpu  oceoenuu  OamHoOl  OUCYUNAUHLL ~ CMYOEHM  CMOJCEMm  NOAHOCMbIO — UIU  YACUYHO
npooemMoHcmpuposams ciedyiouue 0006uennvie mpyoosvie @yukyuu (T®), coenacno npogheccuonanvbHbim
cmanoapmam (I1C):




Koa n HaumeHoBaHHe
npogeccuoHaILHOTO0
CTaHIApPTAa

Oo6o0mennas Tpynosas pynkuusa (OTD)

TpynoBasi pynkuus (TD)

26 XuMnyeckoe, XMMHUKO-TEXHOJIOTHYECKOe POU3BOICTBO
Tun 3a1a4 npoeccuoHaTbHOM 1eATeJTbHOCTH: TEXHOJIOTHYeCKH i

26.006 A JlabopatopHo - 6 Awnanus ceipbs, Matepuano | A/02.6
[Ipodeccronanbhbiii aHAJIMTHYECKOe Ha COOTBETCTBUE
crangapT «Crenuanuct COIPOBOXKICHHE CTaH/JapTaM M TeXHUYCCKHM
o pa3paboTKe pa3paboTKH YCIIOBHSIM, UCITONTH3yEMBIM
HAHOCTPYKTYPHPOBAHHBI HAHOCTPYKTYPHPOBaHHBIX B TIPOU3BOICTBE, U
X KOMITO3HIIHOHHBIX KOMITO3HIIHOHHBIX o0paboTka
MaTepuajIoBy. MaTepuaaoB IKCTIEPUMEHTATBHBIX
HanmenoBanue Buna pe3yIbTaToOB
poheCCUOHATBHOMN B HayuHno-TexHn4eckas 6 CocraBieHue B/06.6
JeSITeTbHOCTH: paspaboTka u aHAJTMTUYECKUX 0030pOB,
[Ipon3BOACTBO HOBBIX METOMYECKOE HAayYHBIX OTYCTOB,
HAHOCTPYKTYpPHUPOBAHHBI COIIPOBOK/ICHUE B 00JIACTH MyOJIMKALUS Pe3yIbTaTOB
X KOMITIO3UIITMOHHBIX CO31aHus I/ICC.]'ICILOBaHI/Iﬁ
MaTepuaIoB HAHOCTPYKTYPHPOBaHHBIX
KOMITO3HIIHOHHBIX
MaTepHaIoB
40 CxBo3HBbI€ BUABI NPO(ecCHOHATBLHOM 1eATeTbHOCTH

Tun 3aga4 npogeccuoHAIBLHOI JesiTeIbHOCTH: HAYYHO-UCCJIeJ0BaTeIbCKUA
40.011 A IIpoBenenune HaydHO- 5 OcymecTBieHue A/01.5
[MpodeccnonanbHbIi HCCIIEeIOBATEIbCKUX U npoBeJIeHHs PadoT 10
cragnapt «Crieruanuct OITBITHO-KOHCTPYKTOPCKUX 00paboTKe 1 aHAIN3y
10 HAy9YHO- pa3paboTOK MO OTAEITHHBIM HayYHO-TEXHHYECKOM
UCCIIEIOBATENBCKAM U paszzaenaM TeMbl uHMOpMAIIH 1
OIIBITHO- pe3yIbTaTOB UCCIICIOBAHUM
KOHCTPYKTOPCKUM OcymecTBiieHue A/02.5
paspaboTKam». BBITIOJTHEHHS

HaunmenoBanue Buna
npodeccuoHaIbHOM
JeSITeTbHOCTH:
[IpoBenenue Hay4HO-
UCCIIEZIOBATEIILCKUX 1
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

3KCIIEPUMEHTOB H
o OpMIIEHUS PE3yIIbTATOB
UCCIIEIOBAaHUN U
pa3paboToK

I[JIH OCBOCHMUHA y‘leﬁHOﬁ JAUCHHUIIJIUHBI «Duznyeckue MCTOJblI HCCJIICAOBAHUSA» Y CTYACHTA, B XOJC

HU3YUCHHA NPCAUICCTBYIOMNUX AOWCHUIIINH, OJOJIKHBI OBITH Cq)OpMI/IpOBaHLI CJICayrmue, npeaBapuTCIbHBIC,

KOMIICTCHIINN

y}II/lBepcaJH)HLIe KOMIIETCHI MU

- croco0eH OCYIIECTBIISATh MMOMCK, KPUTUYECKUH aHAIN3 U CUHTE3 UHPOPMAIMH, TIPUMEHSTh CUCTEMHBIN

MOJIXOJT IIs pellieHus mocTaBneHHbIX 3amay (YK-1);

- ClIocO0eH OmpeneysaTh KPYT 3a7a4 B paMKaX IMOCTaBJICHHOM 1M U BRIOMPATh ONITUMAIBHEIE CITOCOOBI

UX PEIICHHUs, UCXOS U3 ICUCTBYIOLIMX MIPABOBBIX HOPM, HMEIOLIUXCS pecypcoB u orpanndeHuii (YK-2);

- crnoco0eH OCYIIECTBIATh JEJOBYF0 KOMMYHHUKAIIMIO B YCTHOW M THUCBMEHHOH ¢opmax Ha

rocy/apcTBeHHOM si3bike Poccuiickoit denepain 1 nHOCTpaHHOM(bIX) si3bike(ax) (YK-4);

- cnocobOeH YHpaBJIATh CBOUM BPCMCHEM, BBICTPAUBATH U PCATIU30BLIBATh TPACKTOPUIO CaAMOPAa3BUTHA HA

OCHOBE MPUHIIUIIOB 00pa3oBaHus B TeueHue Beei xu3uu (YK-6);

- crocobeH COo3daBaTh U MOAACPKHUBATH Oe3omacHbIe YCIOBHUA KUBHCACATCIILHOCTH, B TOM YHCJIC IIPU

BO3HUKHOBEHHHU Upe3BbIYaiiHbiX cutyanuit (YK-8);




Oo6menpodgeccuonanbublie komnerenun (OIIK):

- CImocoOCH aHANM3MPOBATH W HHTEPHPETHPOBATH pE3yIbTaThl XUMHYECKHX OKCIIEPHMEHTOB,
HaOmoaenuii 1 uamepenuii (OITK-1);

- CIocoOeH IPOBOAUTH C COONIOAEHHEM HOPM TEXHHKH O€30MacHOCTH XWMHYECKHH HSKCIIEPUMEHT,
BKJTIOYAasl CHHTE3, aHAIIU3, U3YUEeHUE CTPYKTYPHI U CBOWCTB BEILECTB M MaTEpUAlIOB, UCCIIEIOBAHKE MPOLIECCOB C
ux ydactuem (OITK-2);

- CIIOCOOEH MPUMEHATH PACUETHO-TEOPETUIECKIE METOIBI TS M3YIEHHS CBOHCTB BEIIECTB H IIPOLIECCOB
C UX Y4acCTHEM C MCIOJIb30BaHHEM COBPEMEHHOM BhrunciuTeNbHOM Texuuku (OI1K-3);

- CrIoco0eH IIaHUPOBATh PabOTHl XUMHUYECKON HAIPaBICHHOCTH, 00pabaThIBaTh M WHTEPIPETUPOBATH
MOJTy4YEeHHBIE PE3YNIbTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHWMU M MPAKTHUYECKHX HABBIKOB PEILCHHUS
MaTreMaTHuecKux U pusnueckux 3anad. (OI1K-4);

- CIIOCOOEH HCIIONIB30BATh CYIIECTBYIOINE IIPOTPAMMHBIE TIPOAYKTHI U MHOOPMAIIMOHHBIE 0a3bl TaHHBIX
JUISL PEUIeHUs 3a/1a4 MpOoQecCHOHANBHON JAEATENFHOCTH C YYeTOM OCHOBHBIX TpeOoBaHMN HH(OPMAIMOHHON
6ezomacuoctu (OIIK-5);

- CIIOCOOEH MPEACTABIIATE Pe3yJIbTaThl CBOSH paboThl B YCTHOH M MHCBMEHHOI (popMe B COOTBETCTBHU C
HOpPMaMH ¥ NpaBHJIaMH, IPUHATHIME B TpodeccronansHoM coodrectse (OITK-6).

st ocBoeHust AucuUILIMHbl «DU3NUECKUE METO/Ibl UCCIIENOBAHUA» CTYICHT JI0JKEH

3HAaTh: OCHOBHI HEOPTaHUYECKOH, aHATTUTHYECKOM, OPTaHMYECKON 1 (PU3NIECKOH XMMHUU; COBPEMEHHBIC
MPEICTABJICHUS O CTPOCHUH BEIECTBA; OCHOBBI KBAHTOBOW XUMHUH.

YMeTh: COOTHOCHUTH CTPOCHHUE BELIECTBA C €0 (PU3NKO-XMMUIECKUMH CBOMCTBAMH.

BiiageTs: OHATHIHHBIM allapaToOM TEOPUH CTPOSHUS BEIIECTBA.



4. TpeOoBaHMf K pe3yJIbTATAM OCBOCHHA JUCHHUIIMHBI (KOMIETEHIIMH 00yyalouierocs, (popMupyemMsplie B pe3yabTaTe 0CBOCHHS TUCIUTLIHHBI

(MoxyJis)

Nzydenune nucruiuimibl « OU3nueckrue METOAbI HCCICIOBaHMS MPEANoIaracT GOpMUPOBAHUE Y CTYJCHTA CIICIYIOIUX KOMIICTCHIIN:
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 TCXHOJOTMYCCKHUX MPOHECCaX U OKpyKaromeM MHUpe,

€CTECTBCHHOHAYYHBIC 3HAHUS [UTS peIIeHus 3a1a4 npodeccruonansHoi aesteabaoctr (ITK-1);
- cC0cO0eH MPUMEHSTh COBPEMEHHYIO aIlaparypy MpH MPOBEACHUN HAYYHBIX MCCIEIOBAaHHM, a TAaK)Ke COBPEMEHHBIE TEOPETHUECKUE MIPEICTABICHUS XUMHUIECKOH
HAYKH ISl aHAJTM3a IKCIIepUMEHTaNbHBIX JaHHbIX ([TK-2).

a TaKXKe

Kon u HaumeHoBaHue
npogdeccuoHaNbHOI
kommnereHuun (ITK)

Kon u HauMeHOBaHMe HHANKATOPA
AOCTHKeHHs MpodeccCHoHAIbLHON
KOMIIeTeHLMH

Pe3y.]'lI)TaTI)I OCBOCHUSA KOMIICTCHIINH

3HaTh

YmMmeThb

Baagern

Hpoq)eccnonam,nble KOMIIETCHIIMHA BBIITYCKHUKOB

HayuHo-uccienoBaTe/IbCKMi THII 32124

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

MK-1.1. Mcrionk3yeT 3HaHUS O
CTPOCHUU BELIECTBA, IPUPOJIE
XUMHYECKOH CBSI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMHUYECKHUX
AJIEMEHTOB, BEIIECTB U MAaTEPHAIOB
JUTS TIOHUMaHM MeXaHn3Ma
XUMUYECKUX PEaKIUi,
MIPOUCXO/ISIIINUX B TEXHOJIOTHUECKIX
MpOLIECCaX U OKPYKAIOUIEM MUPE;

MK-1.2 [IporHo3upyeTt cBoiicTBa
XUMUYECKUX COCTMHEHUH U
MaTepHaJioB Ha OCHOBE JaHHBIX 00
WX CBOWCTBAX M XUMHUYECKOM
CTPOCHUH;

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

OCHOBHBIC IMPUHIMIILI, 3aKOHBI,
TIOJIOKCHUA, MCTOOJIOTUIO
N3y4aCMbIX JUCHUIIIINH

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

HaBBIKAMH HCTIOJIb30BaHUS
(hyHIaMEHTaTBHBIX
XMUMHYECKUX 3aKOHOB U
€CTECTBCHHOHAYYHBIX 3HAHUH B
MpoIIecce BHITTOIHEHUS
HAYYHOTO HUCCIIEIOBAHNS, a
TaKXe B CBOEH
pohecCUOHATBHOMN
JIeSITeTbHOCTH




IK-2 Cnocoben
MIPUMEHATH COBPEMEHHYIO
anmaparypy mnpu
MIPOBEICHUH HAYIHBIX
HCCIIEOBAHNM, a TaK)KE
COBPEMEHHBIC
TEOPETUUECKHE
MIPEACTABICHAS
XIMHYECKON HAYKH IS
aHaIM3a
AKCIIEPUMEHTAIBHBIX
JAHHBIX

IIK-2.1. BiageeT coBpeMEHHBIMU
METOIaMU MCCIICIOBAHHMS
XUMUYECKUX COCTUHEHHH U
MaTepualoB;

MK-2.2. Ananuszupyet u
HUHTEPIIPETUPYET PE3YbTAThI
XMMHYECKOT0 IKCIIEPHUMEHTA Ha
OCHOBE COBPEMEHHBIX
TEOPETUYECKUX NPEACTABICHUN
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

HaBBIKAMHM HCIIOJIb30BaHUsA
0a30BbIX 3HAHUH U METOJ0B
XUMHYECKHUX JTUCIUILINH TIPH
WHTEPIPETALUN TOTYYCHHBIX
pe3yIbTaToB




B pesyinbTaTe OCBOCHUS AUCHUILIUHBI « DU3HUeCKUe METOABI UCCACIOBAHUS CTYACHT JODKEH:
3HaTh:

- OCHOBHBIC TCOPETUYCCKHUE TTOJIOKCHUSI U MIPUHIIMIIBI COBPEeMEHHBIX (hu3nueckux MetooB (I1K-1);
- 3HAYEHHUs CHEKTPAIbHBIX XapaKTEPUCTHK OCHOBHBIX (DYHKIMOHAJIBHBIX TPYNIl OPraHUYECKUX U
Heopraumyeckux coequrenuii (ITK-1);
- 3aKOHOMEPHOCTH M3MEHEHHS CIIEKTPOB MOJICKYJI ITPU Pa3INuHbIX H3MEHEHUsIX uX cTpyKTypsl (ITK-1);
- IPUEMBI OIIPEETICHNSI OCHOBHBIX U BTOPOCTEIIEHHBIX CTPYKTYPHBIX XapaKTEPUCTHK U3yYaeMbIX 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 crieKTpaibHbIX AaHHbIX (I[TK-1, TTK-2);
- TI0JIb30BATHCS HAYYHO—METOIHUYCCKOM U HaydHOH aureparypoit (ITK-1);
- IPOTHO3MPOBATh M MPOCKTHPOBATh Pe3yJIbTaThl COOCTBEHHOM HccienoBarenbekoi nesrensHoctu (ITK-1).
Baagers:
- IpUEMaMHU OIpPENENICHUs CTPOEHHS MOJIEKYJ MO COBOKYIHOCTH CHEKTPAJIbHBIX AAHHBIX, B TOM YHCJIE NpU
OTCYTCTBHH JIaHHBIX XuMmuueckoro ananusa (I1K-1, I1K-2);
- HaBbIKAMHU OTCEHBAHMsI HEHYXHOU HH(pOpMaIyu, moiaydaemoit u3 crekrpos (ITK-1, TIK-2);
- HaBBIKaMU paboTHl Ha ammaparype W WHTEPIPETAlMH TOITYYEHHBIX PE3yJbTaTOB, METOAaMHU KaTHOPOBKU H
MpUeMaMH TIOBBIIICHHS YyBCTBUTEILHOCTH IprudopoBs (ITK-2);
- 3HAHUSAMH O (PU3UIECKUX M XUMUIECKUX CBOMCTBAX BaKHEHIIINX oprannueckux coeanuenuii (ITK-1);
- aHAIUTUYECKUMH METOJ]aMU U3MEPEHUs B X0/Ie SKCIIEpUMEHTa, METOJJMKON pacuera MaTeMaTHYeCKOH MoaeIH
BIIMsHUS (PaKTOPOB Ha 1mokaszarenu kadectsa (ITK-2).



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS KAPTA JUCHUNIMHBI

Tabnuua 5.1

Home HaumeHnoBaHue TeM (BOIPOCOB), 3ansaTus CamocTosiTeIbHAsI pa00Ta CTY/ICHTOB DopMbI Konnyecro | JluTteparty

p H3y4aeMbIX M0 JAHHOW JUCHHUIIHHE KOHTPOJIsI 0as10B pa

Heaex 1 np

" Conepxanue Yacer -
min max

1 Beenmenne. Ilemb, 3amaun u coiepkanue Kypca. IloHstue o 2 2 UyBCTBUTENBHOCTh M pa3pellaromas CHocoOHOCTh 2 VYcrasit 0 2 [11,[21.[31.[
¢usnuecknx Meromax uccienoBaHusa. Kiaccudpmkanums ¢usngeckux MeTola. XapaKTepHUCTUYECKOe BpeMs METOJa. onpoc, 4],[17]
METOJOB  HCCICJOBaHMS  OpraHWYEcKHX coeauHeHuid. OOmas OTHOCHTENIBHOCTh ~ pa3feleHHus  METOJOB  Ha BOIIPOCHI B
XapaKTepuCTUKa (pU3NIECKUX MeToJ0B. [IoHATHE MHCTPYMEHTAIBHBIX ¢usmyeckue 1 HU3NKO-XUMUIECKHE METOIBL. pyOexHOit
METOJIOB HCCiIenoBaHMs. JOCTOMHCTBa WHCTPYMEHTAJIBHBIX METO/OB KOHTPOJIbH
HCCIIEOBaHMSI. oii pabore

2 DU3HKO-XUMUYECKAE METOJBI OYHCTKH U Pa3JCNICHUs OPTaHHMYCCKUX 2 2 Knaccuduramust MetonoB xpomarorpaduu 1o 2 YcTHbIH 0 2 [11.[2].13].[
COC/IMHEHHIL: TEXHHKE OCYIIECTBICHHS pazneneHus orpoc, 41,191, [23]
Kpucrammmszanust ¥ mepekpUcTa/uIM3anus. TeXHHKa  paboTHI. KOMIIOHEHTOB: KOJIOHOYHasI, IIOCKOCTHAST: BOIIPOCHI B
[Ipumenenue. [Ipumepsl. OyMmakHas, B TOHKOM cioe. [Ipumepsr. pyOexHOi
OkcTpaknust. DU3NKO-XUMHYECKHE OCHOBBI AKCTPAKIMHU. TEXHHKA Kmaccuduxamms wMeTomoB xpomartorpaduu IO KOHTPOJIBH
pa6otsl. IIpumeps!. arperaTHOMy COCTOSTHUIO KOMIIOHEHTOB: oii pabore
IMeperonka. ®HU3NKO-XUMUYECKHE OCHOBBI IIEPErOHKH BEIIECTB. KHUAKOCTHAsI, Fa30Basi, Fa30)KUIKOCTHAS.

Kraccugukarys METOIOB MEPEroHKH: MPOCTasi MeperoHka, ApooHas lazoBas M Ta30KHIOKOCTHAs XpOMaTorpaum.
(pakuyOHHAs TEePEeroHkKa, MeperoHKa ¢ BOASHBIM MapoM, MEeperoHka Cxema ra3oBOro xpomatorpada. Tumst
MOJ BAaKyyMOM, MOJISKYJIsIpHas IeperoHKa. TeXHWKa paboThI. aHaNMM3aToOpoB M  JeTeKTopoB. Karapomerpsl.
[Ipumepsl. HNonuszanuoxHsie JIETEKTOPBI. IInamennbie
Cybmumanust (Bo3roHka). OU3NMKO-XUMHYECKHE OCHOBHI CyOIMMAIIHH. JIETEKTOPBHI. [InameHHO-MOHU3AMOHHBIE
Texuuka pabotsl. [Ipumenenue. [Ipumepsr. neTeKTopbl. CeNeKTHBHBINA IETEKTOp JIEKTPOHHOTO
3onHast TwiaBka. ODHU3NKO-XMMHYECKHE OCHOBBI 30HHOM IUIAaBKH. 3axBara. Bunbl koimoHOk. TexXxHMKa UM MeETOOUKA
Texuuka paboTsl. [Tpumepsl. paboThl B Ta30BOM U Ta30KUAKOCTHOM
Xpomarorpadusi. OU3NKO-XUMHYECKHUE OCHOBBI copOuuu. xpomarorpadum.

Kraccugukarys MeTo10B XpoMaTorpaduu 1o MeXaHu3My COpOLIMH:

3 AncopbunonHast xpomarorpadus. Tumsl uzorepMm copOuun. TexHUKa 2 2 OCHOBHBIE TIPUHIOUIBI W TEPMHHOJOTHS Ta30BOH 2 YTt 0 2 [11.[2].[3].[
JKcTiepuMeHTa. [IpruMepsl IpUMEHEHHS. XpoMmarorpaduu: BHJ XpOMAaTOTpaMMEbl, BBICOTa ompoc, 41,191, [23]
Pacripenenurensaas xpomarorpadus. DH3HKO-XUMHYECKHE OCHOBEI KA, [UIOMIA/Ab TTHKA, BPEMs yIepKUBAHUS, 00BEM BOIIPOCHI B
pacnpenenurenbHON XxpoMaroradun. TexHnKa SKCIIEpIMEHTA. yIep)KUBAHHUSA, OTHOCHTEIBHBII 00BEM pyOexHoit
Non-o6mennas xpomatorpadus. OU3NKO-XUMHYECKHE OCHOBBI HOH- YAEPKUBAHUS, OTHOCUTENbHBIH  NPHUBEAEHHBIN KOHTPOJIbH
oOMeHHoI xpoMarorpaduu. TexHuka FKCrepuMeHTa. 00BEM yIep)KUBAHUSL. oii pabote

[TpuHLIMIBI UIeHTHOUKALIH OPTaHUYECKUX
COEAMHEHMM B Ta30BOM M  TIa30KUIKOCTHOM
xpoMaTorpaduu. KavecTBeHHbIH U
KOJNMYECTBEHHBII ~aHAM3 B  XPOMAaTOTpadHH.
[MpnmeneHne ra30XKUIKOCTHONH Xpomarorpaduu B
SKOMOHHMTOPHHTE: aHAJIN3 MOBEPXHOCTHBIX BOJ Ha




cofepxkaHue HePTENPOAYKTOB M  MECTHUIHIOB.
Xpomarorpadpuueckuii KOHTPOJIb 33 KadeCTBOM
MHIIEBBIX MIPOIYKTOB u JIEKapCTBEHHBIX

MpenapaTosB. INonsitue 0 Xpomaromacc-
CIIEKTPOMETPHUH U € BO3MOXKHOCTSIX.
Omsnueckne W QU3NKO-XMMHUYECKHE METONBl  HJICHTH()UKAINH Wnentndukanus H3BECTHBIX OpPraHUYECKUX VYerablit [11.[2].[3].[
opranndeckux BemiecTB. OrmpeneneHne BaXHEHIINX (QHU3NIECKHX COoemMHEHMH 10 WX KoHCTaHTaM. KoHTposs orpoc 41,[13],
KOHCTAHT: TEMIIepaTypbl KHUIEHHUsS, TeMIepaTypbl IUIABICHUS, YHUCTOTEI HCXOJHBIX u CHHTE3UPYEMBIX [23]
OTHOCHTENBHON IUIOTHOCTH, ToKa3aTens MpeIOMIICHUS, COeIMHEHU.
MOJICKYJISIDHOM Macchl, MOJEKYJApHOIH pedpakuuu, yaenbHOro u
MOJIEKYJIAPHOTO BpAlIeHHs, XpOMAaTOrpadUuecKuX KOHCTAHT.
TepMOXUMUsI ~ OpraHMYecKuX  peakuuit.  Kamopumerpus — Kak TepMoxumuueckne pacuéThl Ha OCHOBE 3aKOHA YcTHbIH [11.[2].13].[
9KCIICPHMEHTAJIBHBI METOJ TEPMOXUMHUH. THIBI KalOPHMETpPOB. I'ecca. IloHATHE TEPMOXUMHYECKOH HSHEPrHU orpoc 4],[22]
AnnabaTHYecKuil KalOpUMETp U ero ycTpoHcTBO. M3oTepMuyecKuid XUMHYECKUX cBs3eit (oHepruit CcBsI3el).
KaJOpPUMETp M €ro 0COOCHHOCTH. TerompoBOSIINA KaJOpUMETP. AIIUTHBHBIE CBOICTBa SHeprui CBSAI3CH.
[Ipubop Tuana-KampBe. MuUKpOKamOpuMETpUst U €€ BO3MOXHOCTH. Hcnonbs3oBanue 5SHepruil cBs3ed M OLEHKHU
OK30TepMHUYECKHE U JHAOTEPMHUYECKHE PEAaKIUH B OPTraHUYECKOH TEmIOTEl  0oOpa3oBaHMsT  MoJeKynbl. IloHsATHe
xumun. [ToHsATHS TernoBoro 3deKTa peakiiy 1 SHTAIBINN PEaKIUH. SHEPIMH  JAWCCOLMAIMM  OTAENBHBIX  CBSI3EH.
3akoH coxpaHeHus SHepruu. IloHATHE O CBOOOAHOI »HEpruM Metombl  9KCIIEPUMEHTAIBHOTO  ONPEAENICHUS
cucTeMbl. TepMOXMMHYECKHE YypaBHEHMS peakiuil. EnuHune! SHepruit JIMCCOLNALIH CBSI3CH: METOIbI
U3MEpeHHsT B TEPMOXHUMHUU. TeIIOTHI CropaHus OpPraHWYECKHX CIIEKTPOCKOIINY, (HOTOHOHM3ALUH, 3IIEKTPOHHOTO
BellecTB. TemroTsl 00pa3oBaHMS BEHIECTB WIJIM  CTaHAAPTHEIC ymapa. Pa3ButHe  TepMOXMMHH ~ CBOOOIHBIX
SHTAIBIUK 00pa3oBaHus. 3akoH [ecca. PpaIuKaoB. Mertonpt CPaBHUTENIBHBIX
TEPMOXUMHUYECKHX pacuéros. Ilonsitue
TePMOKHHETHKH OPTaHWYECKHUX PpeaKIHii.
B03MOXHOCTH TEPMOKHHETHKH TIPH HCCIIEIOBAaHUI
KUHETHKA W MEXaHW3MOB OPTaHHYECKHX PEaKIHid.
TepMoknHeTHYEeCKHE Pacu€Thl M HUX HPHUMEHEHHE
NpU  KOHCTPYMPOBAHHHM XHMHUYECKHX aIllapaToB.
[Tpumepsl.
Pedpaxromerpusi. Pedpakromerpuueckne MeTOIBI HCCIEAOBAHHS AtomHble pedpakin. CTpyKTypHBIE HHKPEMEHTEHI YcrHbIi [11.[21,[31.[
OpraHWYECKMX  BemecTB. [lokazarenmp TpeNoOMIIeHHS W €ro u TpymmoBele pedpaknuu. Pedpakmum ceszeit. ompoc, 41,[12],
9KCTIIEPHMEHTAIBHOE oTIpeneNieHue. Y nenpHas pedpakrus. CooTHomreHre MexTy pedpakiusiMu cBs3eil U BOIIPOCHI B [13], [15]
[lonspuzyemMoctb U €€ CBSI3b C YAEIbHOH M MOJEKYJISPHOMH ATOMHBIMHU pedpakusaMu. I'panunmt pyOexHOi
pedpakmueit.  Popmyna  Jlopentna-JlopeHma.  AQIUTHBHOCTH MPUJIOKUMOCTH aJJIUTHBHOH CXEMBI. DK3aIbTalust KOHTPOJIbH
MOJICKYJISIpHON pedpakiyu. MOJIEKYJISIPHOM pedpakimn. Bo3moxHoCTH oii pabote
YTOUHEHHUS aJIUTHBHOW CXEMBI pacuéra ¢ y4€ToM
BJIMSIHUSI HE CBS3aHHBIX HEIOCPEICTBEHHO aTOMOB.
[IpumMeHeHre MOJEKYISIpHON pedpaKkIuy Ui OMpPEAETICHUs] CTPOCHUS Tabnuil aTOMHBIX H  CBSI3€BEIX  pedpakiuii. YT [11.[2].[3].[
OpPTaHUYECKHX coeNuHEeHU. OCOOEHHOCTH CTPYKTYPHI, BBISBIISIEMBIC C Tabmuper  sx3anmpranuit.  [IpuMeps!  pemeHns onpoc 4],[12],
MTOMOTIBIO MOJICKYIIAPHO# pedpakunu. TUIOBBIX 331a4.  Pedpakiponnas aucrepcnst u [13], [15]
BO3MOKHOCTH HCIIOJIE30BAaHHS €€ B OPraHHMIECKOM
aHanmse.
Mertoxa mUnoapHBIX MOMEHTOB. Tloysipu3anusi HENOISIPHOTO BELIECTBA CBsi3b  MEXAY CTPOCHHEM MOJEKYyl U HX VYcrHbIi [11,[2],[31.[
B MOCTOSIHHOM 3jeKkTpudeckoM nosie. Ilomsipusyemocts. MonbHas JIUNOJbHBIMU MOMEHTaMH. JIMNOJIbHBIE MOMEHTBI onpoc 41,[12]
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nomsapusanus. Ilomsipusais  MONAPHBIX — BEIECTB. Y paBHEHHE
JlamxeBena—/le6as. Ilepsorii meron [eGas. Ilomsgpuzamus B
MEPEMEHHBIX AJIEKTPUUECKHX MOJIsAX. BTopoii meton Jlebas

OpPTraHWYECKUX MOJIEKYN U BHYTPEHHEE BpalllCHHE.
IlpumeHeHne MeToJa MAUNOJBHBIX MOMEHTOB B
CTPYKTYpHOM aHanusze. Pemenue
HCCIEI0BATENbCKHIX 3a1a4.

[Monspumerpudueckne MeToapl B OopraHudeckod xumuu. Ilonstue o6
ONTHYECKN AaKTUBHBIX BemlecTBax. Du3nueckne OCHOBBI SBICHHS
ONTHYECKON akTUBHOCTH. IIpupona ontudeckoro Bpamenus. [lonstue
0 TIJIOCKO  TOJISIPU30BAaHHOM  CBeTe.  BpallleHHe  IIOCKOCTH
nonspusanui. Cxema MoIApUMeTpa. 3aBUCHMOCTh BEIMYMHBI YIia
BpaIlleHUs] IUIOCKOCTH TIOJSIPH3ALMM  OT YCJIOBUH  HM3MEpEHUs.
3aBUCUMOCTh yIJIa BpalleHHs OT JUIMHBl BONHBL YJIEIbHOE H
MOJIEKYJIIpHOE  BpamieHue. [IpuMeHeHWe  HOISIPUMETPUH B
MOHOXpOMAaTHYeCKOM  cBere.  KoiuuecTBeHHOe  ompelelieHue
ONTHYECKN AaKTHUBHBIX COCIMHEHWH. MolleKylsipHOe BpalieHue
TOMOJIOTOB W TpPOM3BOAHBIX. [IpaBmno Yyraeea. Dmmupudeckue
mpaBuWiIa U ompezeneHus KoHQurypamum Monekyn. Meron
Bprocrepa. Merton pazHocTH YIJIOB BpallleHusl.
CrexrponomsipuMeTpus. [IpyHINI ycTpOHCTBA CIEKTPOIONIAPUMETPA.
Bunp! KpuBBIX ITucniepcuul onTudeckoro Bpamenus. Dpdexr Korrona.
Ionsitue o mpaBmiie oxTaHTOB. OmpefeneHHe OTHOCUTENBHOW H
a0CONIOTHOW KOH(HTypaIHH.

[lpuMeHeHWe  IIaBHBIX  KPUBBIX  JUCHEPCHHU
ONTHYECKOTO BpamleHHs (JJOKa3aTelbCTBO HAIMIHUS
ONTHYECKOH aKTHBHOCTH, BBISIBICHHE CTPYKTYPHBIX
aHaAJIOTHUK ).

Kpyrosoit muxpousm. Ilormomenue myueit c
pasnuuHOM  KpyroBod  momspusanueid. CBa3b
KpPYyroBOTO JUXPOM3Ma U BpAIIATEIbHOM CHIIBI
nepexoja. Cxema skcrnepuMenTa. DopMupoBaHue
Jyyeil ¢ kpyroBod mnoispusauueii. B3aumocsssb
JIUCTIEPCUM ONTHYECKOIO BPAILCHUS M KPYTOBOIO
nuxpousma. [IpumeHeHne nucnepcuu ONTUYECKOro
BpallleHuss U KPYroBOro  JUXpou3Ma B
OpraHUYECKOW XMUMUHU.

VYerablit
orpoc,
BOIIPOCHI B
pyO6exHoi
KOHTPOJIbH
oif pabote

(11121131
4], [12],
[23]
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CHeKTpOoCKOIMYECKHUEe METOIbI UCCIICI0OBAHUS B OPIaHUUECKON XHUMHUU.
B3aumopeiicTBre BelecTBa ¢ 3JIEKTPOMAarHUTHBIM U3JIy4eHHUEM. 3aKOH
[Tnanka-bopa. I[Nornomenue u3ny4deHus u ero smuccus. [lorstue o6
a0CcOpOLMOHHON W YMUCCHOHHOM CIIEKTPOCKOIHH.

XapaKkTepuCTUKa SIICKTPOMATHUTHOTO H3IYYCHHUS.
[loHsATHE 00 SJCKTPOHHBIX, KOJICOATEIBHBIX U
BpallaTebHBIX  MEepexojax. DHepreTudeckas
XapaKTepUCTHKA TEPeXOJ0B H  KIACCH(PHUKAIMS
METO/I0B a0COPOLMOHHOHN CIIEKTPOCKOIIHH.

VcrHbIH
omnpoc

(1112131
4], [12],
[21], [23]
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OnexkTpoHHass aOCOpOIMOHHAS CHEKTpocKomus. [lpuHIHMMHaTbHAS
cXeMa  ONTHYecKoro  crekrpodoromerpa. OCHOBHOW — 3aKOH
ceeronornonienuss Jlambepra-byrepa-bepa. Ilonstue 3aeKTpOHHOTO
cnekrpa. CrmocoObl  TpadU4ecKkoro HM300paKCHUS  AIEKTPOHHBIX
CIEKTPOB. DJHEPreTMYECKUe YPOBHH  JBYXaTOMHBIX  MOJIEKYJL.
[punmmn Ppanka-KorgoHa. DIIEKTPOHHBIE CIEKTPHI MHOTOaTOMHBIX
Monekyn1. Knaccudukanus 3eKTpOHHBIX TepexoaoB. MHTeHcHBHOCTH
JJIEKTPOHHBIX ~ mepexonoB. [lpaBuma otbopa. Bo30yxxnéHHBIE
CcOCTOSTHUSL MOJIeKyd. [IOHATHE O CHHIJIETHBIX W TPHUILICTHBIX
cocrosHusX. Ilytn ne3aktuBanuu Bo30yXIEHHBIX cocTosHUN. Cxema
Ne3aKTHBAllMK  BO30YyXIeHus  Moyekyn.  DmyopecueHuus u
(bochopecuienims. BiusHiue MeXMOICKYISIPHBIX B3aUMOJICHCTBUN Ha
OJICKTPOHHBIC  CIICKTPBI. CprKTypa OpraHu4Y€CKux MO.]'IeKyJ'I nu
JJIEKTPOHHBIE CHEKTPHI. Xpomoopsr u AYKCOXPOMBEL.
[IpoctpancTBeHHBIE  3QQGEKTBI B JIIEKTPOHHBIX  CIEKTpax.
Hcnone3oBaHne 3MEKTPOHHBIX CHEKTPOB JUIS OTIPENEIICHHST CTPOCHUS
OpPTraHUYECKUX MOJIeKyJ1. [Ipumepsl.

DNEeKTPOHHBIE  CHOEKTPHl  OCHOBHBIX  KIJIACCOB
OpraHUYeCcKUuX COEIMHEHUI: aJIKaHOB "
LMKJIOAIKAHOB, HEHACBIIEHHBIX YTJIEBOAOPO/IOB,
KapOOHWIBHBIX ~ COCTUHCHHM, a30TCOACPIKAIIIX
COCJIMHEHUH, HHUTPOCOEAMHEHHH, apoMaTHYECKUX

COCIMHECHUH. Db dexTs COTIPSDKEHHUS B
ANIEKTPOHHBIX CIIEKTPaX. DMITHPUYECKUE IMpaBHIiIA
BBIYHCIICHUS MaKCHMyMOB n —m*-mojoc

HOTJIOIICHHUS B CONPSDKEHHBIX CHCTEMaX: B AMCHAX
u nonueHax (npaswia Duzepa—Byasopaa),
CONPSHKEHHBIX KapOOHHUIICOIePIKAIIIIX
COEIMHEHHUAX (mpaBuna Bynsona-®uzepa),
NPOU3BOAHBIX OeH30yla (11 TOJOCHI TepeHoca
JIIEKTPOHA).

VYerublit
orpoc,
BOIIPOCHI B
pyOexHOI
KOHTPOJIbH
oif pabote

[11,[2].[31.[
41,112,
[21], [23]
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Meroasl KosieOaTenbHOM CrieKTpocKOmUH. OCHOBBI KJIACCHYECKOM
TEOpUM KO0JIeOATeIbHBIX CHEKTPOB. ['apMOHMYECKMH OCHMIUIITOP.

[lpaBuna otbopa B wuHppakpacHeix (UK) n
KOMOHMHAIMOHHO  paccesHbix  (KP)  cmekTpax.

VeTHBIH
onpoc,

[1].121.131.[
4], [12],

11




Konebanus nByxaToMHOH Monekynsl. 3akoH ['yka. OMmmmpuueckas
¢dopmyna Mop3se. BanentHbie u geopManioHHbIE KOJICOaHUsL.

KBanToBOMEXaHHYECKOE
KOJICOATENIbHBIX CIIEKTPOB.

NpEACTaBICHUE

BOIIPOCHI B
pyOoexHOi
KOHTPOJIbH
oif pabote

[21], [23]
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Undpakpacnas cnekrpockonus. bmok-cxema nByxiyueBoro MK-
cnektpodoToMerpa. BEIOOp onTHMaIbHEI YCIOBHH CHEMKH: TOJIIMHA
ClI0sl MOIJIOLIAIOUIErO  BEIIECTBA, XapaKTep IMPU3MbL, IIMPUHA
BBIXOJHOHM INEMTH MOHOXPOMAaTopa, CTENeHb YCHJIEHHMs CUTHaja
JIETEKTOpA, CKOPOCTh pa3BEPTKU CIIEKTpaA. HaubGonee
pacnpocTpaH€HHBIE HEIOCTaTKH HMH(PAKPACHBIX CHEKTPOrpamm,
crnocoObl ux ycrpaHeHusa. Ocobennoctd MK-cekTpoB BaskHEHIIHX
KJIACCOB OpraHMYecKHX coequHeHui. [lapaduHbl U nHKIONapaduHbL.
OneduHbl. AnernmieHsl. ApomaTHdeckue yrieBomopoabl. CHUPTEL.
Ipocteie a¢upel. Amusel.  Hurpumer.  Hurpo- COEIMHEHMS.
lanorennpousBonubie. CepHuctole coenunenusi. [Ipumenenne HK-
CIIEKTPOB JUIsl HASHTU(HKAIMHU (OTOXIEeCTBIeHHs1) BemecTB. O0IacTh
"oTrevaTkoB manbies". McToIKoBaHHE BTOPOCTETICHHBIX Pa3IH4Hid B
crnektpax. OCOOEGHHOCTH ~ OTOXKAECTBICHHS  KPUCTAJUIMYECKUX
BELIECTB. [Ipobaema JIOKyMEHTAIH B MOJIEKYJISIPHOU
cnekrpockonuu. Atnacel u karamorn MK-cmekrpos. IlpumeHenne
NIEPCOHAIBHBIX KOMIIBIOTEPOB NpH uHTepnperanuu MK-crnekrpos.

CTpyKTYpHBIH aHaIH3 MO XapaKTePUCTHIECKHM
4acTOTaM. Baxneiimme XapaKTePUCTUIHBIE
TIOJIOCHI TTOTJIOIIEHMS B 00JIACTH OCHOBHBIX YacTOT
KosieObaHMi opraHuYecknx Mojekynl. Ilposenenue
CTPYKTYpHOTO  aHajiM3a 1O  HH(PAKPaCHBIM
CHEKTpaM. CBonHBIE TaOIUIBI
XapaKTEepPUCTUYECKUX 4acToT. [loaTBepikaeHue
OTHECEHUs. 4acToT. lcnosib3oBaHHE pe3yNbTaToOB
JIPyTUX METOJOB HCCIICAOBAHUS IIPU TOJIKOBAaHUU
HK-cnektpoB. Tunuyhble 3agadud CTPYKTYpHOIO
aHanuza,  paspemiaeMele  cpenctBamu - UK-

CIIKTPOCKOIIUH. Omnpenenenne TIOJIOKEHUS
3aMecTuTeNeH B 0EH30JIEHOM KOJIBIIE.
Onpenenenue CTeTIeHI Pa3BETBIEHHOCTH

yriepoAHelX 1eneil. OmnpeneneHue IOI0XKEHUS
JIBOMHBIX CBSI3€H B yIJIEPOJHOM CKEJIETE.
KonuuectBennblii  ananu3 cmecer no  UK-
cnekrpaM. [Ipumenenue 3akona JlamOepra-byrepa-
Bepa 11 MHOrOKOMIIOHEHTHBIX pacTBOpoB. BeiGop
KJTIOYEBBIX JIMH BONH. KoyimuecTBeHHbIH aHamu3
cnocoboM stanmoHoB. Croco®  kKanmuOpoBOYHOM
KpuBoil. Meton ocHoBHOM mnuHMH. [Ipumenenue
HK-cnexTpockonuu B 9KOMOHUTOPHHTE.
Ompenenenne TpuMecel W KOHTPONb  OYHCTKH
BeniectB Mo MK-cnekrpam.

VYerablit
orpoc,
BOIIPOCHI B
pyO6exHoi
KOHTPOJIbH
oif pabote

[1].[21.[31.[
4],[18],
[19], [20],
[21], [23]
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CrnexTpockonus KOMOWHAI[MOHHOTO paccesiHusl. Cxema
9KCHEPUMEHTA. OcobGeHHOoCTH TEXHUKH CIEKTPOCKOITHH
KOMOMHAIMOHHOTO paccesHus cBeTa. IIpupona KOMOMHAI[MOHHOTO
paccestHus  cBeTa. HeoOXOAMMOCT MPHMEHEHHS CHEKTPOCKOIHU
KOMOMHAIMOHHOTO ~ paccessHuss Ui TOJHOM  XapaKTepPUCTHKU
KOJICOaHHUH MOJICKYII.

[Ipumenenne  KP-criekTpoB B CTPYKTypHOM
aHamuse. Ilpumepsl. [IpuMeHeHHe CHEKTPOCKONUU
KP B ananm3e OEH3MHOBBIX (PaKIIUIA.

VerHbIH
ompoc

(11.[2].[31.
4],[20],
[21], [23]
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CHeKkTpocKomusi  SJAEpPHOr0  MarHUTHOTO  pe3oHaHca  (SIMP).
MarHuTHble CBONCTBa siaep. SIBieHuEe sAIE€PHOTO MarHUTHOIO
pe30oHaHca B KJIACCHMYECKOM TpPaKTOBKE (TpeLeccuss MarHUTHBIX
MOMEHTOB fiZiep BO BHEIIHEM MarHUTHOM IIOJ€, BEKTOpHas
nuarpamma). KBanToBo-mexanndeckass TpaktoBka SIMP u ocHOBHOE
COOTHOIICHUE JUII PE30HAHCHOH dYacTOTh. (CXeMma pacIIeIICHUs
SHEPreTHYECKUX YPOBHEH sIep co CIHHOM |=1/2 B MarHUTHOM IOJe.
3acenéHHOCTh JHEpreTHUeckux ypoBHeH. [IpmHImuNmanbHas cxema
CHEKTpOMeTpa SAMP. [Tpuaun paboThL. DneKTpoHHOE
9KpaHUpPOBaHUE. 3aBUCHMOCTh PE30HAHCHBIX YacTOT OT MAarHUTHOM

Tonkas crpykrypa curHanos SMP un eé
TPOUCXOKACHHUE. CIiH-CITHHOBOE
B3auMmozeiictBue. KOHCTaHTBI  CIMH-CIMHOBOTO
B3auMozencTBus. Ilpocreiine TUNBI CHEKTPOB
MPOTOHHOTO ~ MarHuTHOro  pe3onanca (IIMP)
BBICOKOTO pasperrenns. Kitaccudukamus criekTpos
IIMP. 3aBucumocts crnektpoB [IMP ot ycnosuii
cbéMku. Pacmmgposka cnekrpoB [IMP  mpu
cTpykTypHOM aHaiuse. Ilpumepst. Cnexrps SIMP

13C . YcnoBus peructpauuu cuekrpos SIMP l3C

YcTHbli
orpoc,
BOIIPOCHI B
pyOexHoM
KOHTPOJIbH
oif pabote

(11.[2].[31.
41,112,
[18], [23]
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BOCIIPUMMYHBOCTU U 3(P(HEKTOB 3KpaHUPOBAHUSA. XUMHUYECKUIl CABUT
U ero M3MepeHue. BHellHHe M BHYTpPEHHHE S3TaloHbL Pa3nuuHble
MmKanbl XUMHYECKHX CIBUIOB M COOTHOIIEHHE MEXIy HHUMH.
Hcnonp30BaHNe XHUMHUUYECKOTO CIBHTa B CTPYKTYpHOM aHAIIU3€.
Pacuér xumuYeckux CABUIOB IPOTOHOB IO AaJIUTUBHOH CXeMe.
TaOmuIB! XUMIYECKUX CIBHTOB.

. Pacmmdposka crexrpos SIMP 13C . IIpumepst

HCIOJb30BaHMs  CIEKTPOB SAMP 13C JUIst
ONpefieNieHns] CTpoeHHs Monekyn. OrtpaxeHue
0oOMeHHBIX mporeccoB B cnekrpax SIMP. Ilonstue
0 JMHAMHYECKOM SIIEPHOM MarHUTHOM PE30HaHCE
(ASIMP). KeangpymonbHas penakcanus. [lonstue o
TEXHHKE JIBOHHOTO pe3oHaHca. [Ipumeps! criekTpoB
JIBOITHOT'O pe30HaHca.

16 CrnexTpockonus  3J€KTPOHHOTO  IapaMarHUTHOIO  PE30HAHCA. 2 2 Ocobennoctn  criekrpomerpoB  OIIP.  Texuuka 2 VYerablit 2 [11.[2].[3].[
®dusnyeckas npupoja ABIEHUs. TeopeTHuyeckue OCHOBBI METO/Aa JKCIIEPUMEHTa.  BO3MOJKHOCTH  HCIIOJIb30BAaHUS onpoc 4],[12],
3JIEKTPOHHOTO TapaMarHuTHoro pesoHanca (OIIP): ycmosume OIIP, OIIP B opranndeckoii xmmuu. HMccrnenoBanue [23]
MOJIO’KEHNE PE30HAHCHOTO CHTHANA U J-(akTop, 3NEKTPOH-SAEpHOE MEXaHH3MOB OPTaHMYECKUX peakimit c
B3aMMOJICHCTBHE M CBEPXTOHKas CTpyKTypa crekrpa JIIP, snexTpoH- OJTHORJICKTPOHHBIM MepeHocoM MeTogoM DIIP.
2JIEKTPOHHOE B3aMMOJICHCTBHE M TOHKas CTPYKTypa crekTpos OIIP
aHM30TPONHBIX cucteM. Bun cnexrpos DIIP npocreimux paaukanos.

17 Macc-CrieKTpoMeTpusl  OpraHMYecKUX  coenuHeHnil. onusanus 2 2 [Mpumenenue Macc-CHEeKTPOMETPHN B 2 YcrHbIi 2 [11,[2].[31.[
aTOMOB M MOJIEKyJ1. TuIBI HMOHOB: MOJIEKYJISIPHBIE, OCKOJIOUHBIE, OpraHy4YecKod  XuMMH. Bup  macc-cmekrpa. onpoc, 4], [11],
MeperpynupOBOYHEIE, MeTacTabHIbHBIE, OTpHUIATETbHBIE, Hopmanmm3oBannas ¢opma Macc-crektpa. Bribop BOIIPOCHI B [12],[23]
MHOTO3apsIHbIe.  MeTOoasl ~ HMOHU3ALUMM:  METOJ  HOHHU3ALUH ONTHMAJBHBIX YCIOBHH 3allUCH  MAacC-CHEKTpa. pyOexHoit
NMEKTPOHHBIM  yJapoM, MeTOA  (OTOMOHM3ALUM, HOHHU3AIHA OCHOBHBIE ~ 3aKOHOMEPHOCTH  (parMeHTaIuu KOHTPOJIBH
EKTPUYECKUM II0JIeM, XUMHUYECKash HOHH3AIMs, IOBEPXHOCTHAsS OPraHM4eCKUX MOJICKYJ HPH 3JIEKTPOHHOM Yylape. oii pabore
HOHM3ALWS, KOMOWHHMpPOBaHHbIE METOIbI MOHM3AIHH. WHTtepnperanusi Macc-CleKTPOB IPH CTPYKTYPHOM
[MpuHIMNUagbHas cXeMa MarHUTHOTO Macc-criektpoMerpa. OCHOBHOE aHaymmse. [IpuMepbl CTPYKTYpHOrO aHaiuu3a IO
ypaBHEHHUE Macc-CHEeKTPOMETPHH. XapakTepUCTUKH Macc- Macc-cekTpam. Jlpyrue o0nactd IpUMEHEHUs
CIIEKTPOMETpA. MAacc-CIIEKTPOMETPUH B OPTaHWYECKOH XHMHM.

IMpumeneHne  XpoMaToMacc-CHEKTPOMETPHH B
OpraHNYeCcKOW XMMHUHU.

18 MeTozpl N3ydeHNs] KHHETHKU U MEXAHU3MOB OPTaHUYECKUX PEaKIMi. 2 2 CrepeoxumMHudecKkue METOIBI U3y9IEHHS 2 VYernbnii 2 [11.[2].[31.[
[MpumeneHne (GU3MKO-XMMHUYECKHX METOJOB JJIS  HCCIIEIOBAHHS MeXaHU3MOB peakiuid. KommiekcHoe npuMeHeHue ornpoc 41,[12]
KHHETMKH  OpraHMYeCKHX peakiuid  (KMHETHYECKHE  METOJBI). (DU3MKO-XMMHYECKHX METOJOB IPH HCCIIEIOBAaHUU
V3yyeHne MeXaHU3MOB OpraHMYECKHX pPEaKkuuii C  IOMOLIBIO MEXaHH3MOB OpTraHUYECKHX peakiuii c
H30TOITHBIX METOJIOB. OJJHOBJIEKTPOHHBIM HepeHocoM. MogenupoBaHue

OpPTaHMYECKHX pEaKmuil ¢  OJHOIIEKTPOHHBIM
MEPEHOCOM. TIpoGmemsr HCCIIETOBAHHS
KaTAINTHIECKHUX MIPOILECCOB.
Tekyuias padora cTyaenTa 40
Pe3yabTaThl KOMOBIOTEPHOTO TECTUPOBAHUS 30
HUTOI'O 36 36 36 70
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6. OoOpa3oBaTejibHbIe TEXHOJOTHH
st ocBOGHUS IUCIMIUIMHBI «DPU3MUECKUE METObI MCCIENOBAHUI» UCIONb3YIOTCS JIEKLUH, JTEKINHU-
Oecespl, TMPAaKTUYECKUE 3aHATHS, TEXHOJNOTUS MEPCIEKTHBHO - OINEPeXarlero oOydeHHs, MOIyJbHas
TEXHOJIOTHsI, TEXHOJIOTUS MIPOOJIEMHOr0 O0Y4YEHUs, TEXHOJOIHS PEIICHHsI UCCIEN0BATEIbCKUX M MPOCKTHBIX
3ajaq.
B kayecTBe MHTEpaKTHBHBIX METOJOB OOYYECHHS MOTYT OBITH MCIIOJIB30BaHbI: TBOPUECKUE 3aJaHMI,
pa3paboTKa IPOEKTOB, HCCIENOBATENbCKUH METOH OOY4eHUs,, KpYIJIble CTOJbI, IUCIYThl, CEMHHApHI).
TpaguuuonHsle JeKUMHM W NPaKTHYecKHe (CEeMHHAPCKHE) 3aHATHA MOTYT NPOBOAUTHCH C
HCIIOJIb30BaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHIL.

Jleknus-auanor — cojepaHue IOJAeTCsl 4Yepe3 CEpUI0 BONPOCOB, Ha KOTOPBIE CTYAEHT JAOJIKEH
0TBEYaTh HEMTOCPEACTBEHHO B XOJI€ JIEKLIMH.

OnyaifiH-ceMMHAP — Pa3HOBUAHOCTH BeO-KOH(MDEpPEHITNH, IPOBEICHNE OHIAWH-BCTPEY FUTH TIPE3CHTAIINI
yepe3 VIHTepHET B pexuMe peanbHoro BpeMeHH. Kakaplii M3 y4acTHHUKOB HaXOAHUTCA Yy CBOETO KOMIIBIOTEpA
(cpencTBa CBsi3M), a CBSA3b MEXKAY HUMM HOAJEpXKHUBAaeTCs depe3 VHTepHET MOCPEACTBOM 3arpykaeMoro
MPUIIOKEHUS, YCTAHOBJIEHHOTO Ha KOMIThIOTEPE KaX10r0 yuacTHrKa (Zoom, Meet, Skype u ap.)

Buneoxondepenuusn — ceanc BuneokoHdepenicnszu (BKC) — 3To TexHONOTHsS HHTEPaKTHBHOTO
B3aMIMOJICMCTBUSA JBYX W 0o0Jee YJYacTHHKOB OOpa30BaTENbHOTO IMpolecca st oOMeHa wuH(popManueil B
pearbHOM pEXUME BPEMEHU.

Buaeo-nexkuusi — cHATas Ha KaMepy COKpAllleHHAas JICKLHs, JOMOJIHeHHAas (oTorpadusaMu u cxemamu,
WUTIOCTPUPYIOLIAst MOJaBAEMBIN B JICKLIMK MaTepHall.

TexHnosorusi JeKTPOHHOIO 00y4eHHs (peamu3yeTcsl MPU TOMOLIM 3JIEKTPOHHON 00pazoBaTeNbHON
cpenpl COI'Y npu ucnonszoBanuu pecypcoB IbC, npu npoBeaeHUN aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUSA U T.
I.).

IIpumeyanus

— Bce Bumel y4eOHOH paOOTBI MOTYT MPOBOAUTHCS TUCTAHIMOHHO HA OCHOBAHUHM JIOKAJbHBIX
HOPMATHBHBIX aKTOB.

— B nensx peanuzauny MHAUBUAYAIBHOTO MOAX0/1a K O0YYEHHUIO CTYACHTOB, OCYLIECTBISIONINX YICOHBII
MPOIIECC 10 WHIWBUIYATBbHON TPAaeKTOPHUU B paMKax WHAMBUAYaILHOTO pabodero IutaHa, W3ydeHHE TaHHOU
JACHUINIMHBI MOXKET OCYHICCTBIIATHCA 4YCPE3 MHAUBHUAYAJIBHBIC KOHCYJIbTalMU NPErioaaBaTejisi O4YHO, B 4YacChbl
KOHCYIIbTAIlM, MO 3JIEKTPOHHOM MouTe, a Takke ¢ ucmojib3oBaHueMm Webex, rumarhopmbl AUCTaHIIMOHHOTO
o0yuenust Moodle, nuunblit kabunet cryaenTa Ha caiite COI'Y, npyrux anementoB DM1OC COI'Y.

7. Y4eOHO-MeTOANYECKOE 00ecnedeHne CaMOCTOSATebHOI padoThl

CamocrosTtensHass paboTta OOYyYalONUXCS SIBIACTCS OJHUM W3 BHJOB y4YCOHBIX  3aHSATHIL.
CamocrosTenbHas paboTa MPOBOJUTCS C IEBIO:

— CHUCTEMaTu3alui KW 3aKpPCIUVICHUA IMOJTYYCHHBIX TCOPETHYCCKHUX 3HAaHUHU H IMPAKTUYCCKUX yMeHI/Iﬁ
00y4aroIuXcs CTyICHTOB,

— yriyOJIeHus ¥ paclIMPEeHUs TEOPETUIECKUX 3HAHUIA;

— (QopMHpOBaHHS YMEHUWH HCIIOJIH30BATH HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIHIO W
CHEIMATLHYIO TUTEPaTyPY;

- (¢opMHpPOBaHUS  CaMOCTOSTENBHOCTH  MBIIUICHUS,  CIHOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO U CAMOPEAITH3AIINH;

— pa3BUTHA UCCIIEAOBATCIIBCKUX YMeHHﬁ.

CamocrosTenpHass paboTa 00yyaloOmMXCs OCYIIECTBISIETCS HA NPOTSHKCHUH HM3YYEHHUS BCel
JVCIUIUIMHBL B COOTBETCTBHU C YTBEPXKIACHHOW B y4eOHOM IUIaHE TPYIOEMKOCTBIO (Ui O4YHOH (hopMBbI
00yueHus 36 4aCOB) U COCTOMUT U3:

- paboOTHI CTYJIEHTOB C JICKIIMOHHBIMU MaTepHUalaMH, ITOUCKA W aHajK3a JUTEPATyphl U 3JICKTPOHHBIX
HUCTOYHMKOB HH(POPMALIUH 110 33JaHHON TEME;

- BBITTOJTHCHWS 3aJaHUH 711 caMocTosATepHOM padoTel B DOC COI'Y;

- M3Y4YCHUS TEOPETUYECKOro, IMPaBOBOTO M CTATUCTUYECKOrO Marepuana Ui TOATOTOBKH K
CEMHUHAPCKUM 3aHSATHSIM;
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- MOATOTOBKH K 3a4ETy.
Tewmsl 1 GopMBI BHEAYAUTOPHOIN CAaMOCTOATEIHHON PabOTHI, €€ TPYAOEMKOCTh COAEPIKATCS B paszerne 5,

Tabm. 5.1.
MeToanuyeckue peKOMeHAAIUU 10 HANIMCAHUIO pedepaToB

Pedepar — mnmcbemenHas paboTa TO OmpeneleHHOW HaydyHOHW mpoOieme, KpaTKoe H3II0KEHNE
coJiep>KaHusl HAy49HOTO TpyJAa WIH Hay4yHOl npoOnembl. OH sBIsieTcs AeHCTBEHHON POPMOIT cCaMOCTOATEIEHOTO
HCCIIEIOBAHUS HAy4YHBIX IPOOJIEM Ha OCHOBE M3YUYEHUS TEKCTOB, CIICLIMATIBHOM JIUTEPATYpPhl, a TAKXKE Ha OCHOBE
JUYHBIX HaOMIOJICHUH, WCCIENOBAaHWN W MPAaKTUYECKOTo ombiTa. Pedepar momoraer BbIpabOTaTh HABBIKH H
IIPUEMBI CAMOCTOSITEIBHOTO HAYYHOT'O ITOUCKA, TPAMOTHOI0 M JIOTHUECKOTO M3JI0KEHUS N30paHHOM NPOoOaeMbl U
CIOCOOCTBYET NPUOOIICHHIO CTYACHTOB K HAYYHOU AEATEIBHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. BwiGop Temsl uccrenoBaHus. Tema pedepara BbIOMpaeTcs CTyIEHTOM Ha OCHOBE €ro HayYHOTO
uHTepeca. Taxke IOMOLIb B BEIOOPE TEMBI MOKET OKa3aTh MPenoaBaTelb.
2. IlnanupoBanme uccieqoBaHuA. BKirouaeT cocTaBleHrE KaJICHIAPHOTO TUIaHa HAYYHOTO MCCICIOBaHUS

U IJIaHa mOpeamnosaraeMoro pedeparta. KanenmapHblii IulaH HMCCIEIOBAaHMS BKIIOYAET CIELYOLIHNE

JJIEMEHTHI: BBIOOp U QOpMyJIMpOBaHHME NPOOJEMBI, pa3paboTKa IUIaHA HCCICAOBaHUA U

IpeaBapUTEIbHOrO IUlaHa pedepaTa; cOOp W HM3ydeHHE HCXOJHOTO MaTepHana, IOHUCK JINTEPaTyphl;

aHaiu3 COOpPaHHOrO  MaTepuayia, TeOopeTHYecKas pa3paboTka MPOoOJIeMbI,  COOOIIEHHE O

NpeJBapUTEIbHBIX pEe3yNbTaTax WCCICIOBaHUs; JHUTepaTypHOe OQOpMIICHHE HCCIeI0BaTENbCKOM

po0OIIeMBbr; 00CyXaeHre paboThl (Ha CEMIHAPE H T. II.).

[Tnan pedepata xapakTepu3yeT ero cofepkanue U CTpykTypy. OH JOJKeH BKIIIOYATH B ce0si: BBEICHHE,
rre 00OCHOBBIBAETCSI aKTyaJbHOCTH MPOOJIEMBI, CTABATCS LEIb M 3aaddl MCCIIECAOBAHMSA; OCHOBHAS 4acTb, B
KOTOPOI PacKpBIBAaeTCsl COAEpKaHKE MPOOJEMBI; 3aKI0UYEHHE, TAe 0000MAI0TCS BBIBOIBI 10 TEME M NArOTCA
MPaKTUIECKUE PEKOMEH/IAIHH.

3. llouck m u3ydyeHue nuteparypsl. s BeIABIEHHS HEOOXOAMMON JHUTEpaTyphbl cileqyeT oOpaTuThCs B

O0uOIMOTEKy WM K mpenoaasareiro. [lomoOpaHHyIO JuTepaTypy cieayer 3a()MKCHPOBATh COIVIACHO

I'OCT no OubaunorpaduyeckoMy ONMCaHUIO TPOM3BEACHUH MEUaTH.

Jns pa3pabotku pedepara qoctaToyHo u3ydeHHe 4-5 BakHEHWIMHMX craTeil mo M30paHHOU mpolbieme.
[pu u3ydeHnn uTeparypbl HEOOXOAMMO BBIOMpATh MaTepHall, HE TOJBKO MOJTBEPKIAIONINNA TO3UINIO aBTOPa
pedepara, HO U MaTepuan AJs OJIEMHUKH.

4.00paboTtka matepuaiia. [Ipu 00pabOTKe MOJydeHHOI0 MaTepraja aBTop JOJDKEH: CUCTEeMAaTU3UPOBATh
€ro Mo paszzeiaM; BBIBHHYTh U 0OOCHOBATh CBOM THIIOTE3BI; OMPEAETUTh CBOIO MO3HIUIO, TOUKY 3PEHHS II0
paccMaTpuBaeMoil mpobiemMe; YTOYHUTh 00beM U COAEp)KaHUE TOHSITHUH, KOTOPHIMH HMPUXOIUTCS ONEPUPOBAThH
npu pa3paboTKe TeMbl; cHOPMYIUPOBATh ONPEACTICHUS U OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOIIUE PE3yIbTaThI
HCCIIEI0BaHUs; OKOHYATEJIBbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmitenue pedepata. [lpu odhopmienun pedepara peKOMEHAYETCS TPUICPKUBATHCS CIICTYIOIINX
npaBwi: Creayer mucath JHIIb TO, YeM aBTOP XOYET BBIPA3UTh CYIIHOCTh NPOOJEeMBbI, ee JIOTUKY; [lucatb
CTPOTO TOCJIEN0BATENBHO, JIOTHYHO, 10Ka3aTeIbHO (M0 cXeMe: Te3uc — 000cHOBaHME — BbIBOA); Ilucats spko,
00pa3Ho, KHBO, HE TOJILKO BCKPBIBash MCTUHY, HO M OTpa)kas CBOKO IMO3MIIMIO, MPOTAraHAUupPys MOTyYeHHbIC
pesyabTathl; [lucaTte ocMBbICIEHHO, coOronas MpaBWiia TPaMMAaTHKH, HE 3JI0YHOTpeOsss HayKooOpa3HbIMH
BBIPQKCHUSIMH.

Pedepar BbIONHSIETCS B COOTBETCTBHU C TPEOOBAHUSAMH CTaHAAPTOB, Pa3paOOTAHHBIX JUISl JTAHHOTO
BUa TOKyMeHTOB. PaboTa toymkHa OBITH BBIOJIHEHA HA Oeloi Oymare cranaaptHoro jucta A4. TekcT poinkeH
OBITh OTIIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM pepakrtope MicrosoftWord u oTBedaTh cieayrommm
TpeOOBaHUAM: IApaMETPHI MOJIEH CTPAHMIL JOJDKHBI OBITh B IIPE/IENax: BepXHee U HIKHee — 110 20 MM, IpaBoe —
10 MM, neBoe — 30 MM, mpudpt — TimesNewRoman, pasmep mpudra — 14, MEKCTPOUHBIA HHTEpBal —
MoNyTOpHBIA. JleHTa mpuHTEpa — TONbKO 4épHOro IBeTa. Hymepamus crpaHul] B pedeparte J0IDKHA OBITh
CKBO3HOHM, HauuWHas ¢ TpeThel crpaHuibl. Homep mpocraBisieTcs apaOCKuMu IH@paMH BBEpXY KaXKIou
CTpaHMLIBI CIIpaBa.

HpI/I H3JIOKCHHHU MaTCpuraia HCO6X0,I[I/IMO MNPUACPKUBATHCA MPUHATOTO IJIaHA.
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bubnuorpapuueckuii CIIHUCOK COCTaBJISETCS HA OCHOBE MCTOYHHUKOB, KOTOpPbIE OBUTH MPOCMOTPEHBI H
M3yYeHbI CTYACHTOM TpW HamucaHwu pedepara. JaHHBIA CIHCOK OTpakaeT CaMOCTOSITENFHYIO TBOPYECKYIO
paboTy CTyJeHTa, YTO MO3BOJSET CYAUTh O CTEIIEHH €ro MOATOTOBKU U YINIyOJCHHH B BHIOPAHHYIO TEMATHKY.
Bess wmcmonp3oBaHHas smTeparypa  pa3sMemiaeTcsi B CIEAYIONMEM TIOpSAKe: 3aKOHOAATEIbHBIE AaKTHl,
MMOCTAHORBJICHUS, HOPMATHUBHBIC JOKYMEHTBI;, BCSl yueOHas TUTeparypa B ajJ(paBUTHOM IMOPSIKE, 3aTEM CPEJICTBA
MIEPUOAMYECKON MeYaTy B ali)aBUTHOM IMOPSIKE; UICTOYHUKH U3 ceTH VHTEpHET.

MeTtoau4yeckne peKOMeHAANMH N0 CO3AAHUI0 MYJILTHMEIHITHOI Mpe3eHTaAlluH

CrpyKTypa U colepXaHHE IPE3eHTALUH — 3TO JWYHOE TBOPUYECTBO aBTOpa. [loje3HO MCHOnb30BaTh
1a0JIOHBI OQOPMIICHHUS 171l TOArOTOBKM KOMITBIOTEPHOM MPe3eHTalNH.

Crnaiinpl KenaTenbHO HE Meperpy’kaTh TEKCTOM, JIy4dlle pa3MecTUTh KOpoTkue Tezuchl. Ha crhaiimax
HEOOXOJIMMO JIEMOHCTPHPOBATH HEOOJNBIIHE QparMeHThl TEKCTA JOCTYIHBIC JJISl YTCHHUs HA PacCTOSHUM; 2-3
¢dororpaduu nim pucynka. Haubonee BaxxHbIi MaTepHa Jy4dlle BbIICIUTb.

Tabmuue! ¢ TUQPOBEIMUA AaHHBIMHU IJIOXO BOCIHPHHUMAIOTCSI CO CIAiI0B, B 3TOM cCily4ae LU(POBOi
MaTepHal, o BO3SMOKHOCTH, JTy4llle PEICTaBUTh B BUAE TPA(YHUKOB U AUATPAMM.

He cnemyer wuznumiHe yBIeKaTbcs MyJIbTHUMEAUHHBIME S dektamu aHuManun. OcoOeHHO
HEeXXeJaTesbHbl Takue 3(QEeKThl Kak BbUICT, BpallleHHE, BOJHA, MOOYKBEHHOE IIOSBJIEHHE TEKCTa M T.A.
OnrtumanbHast HacTpolika 3pPeKToB aHUMAaIMU — TIOSIBJICHUE, B TIEPBYIO OYepe/lb, 3ar0JI0BKa cliaiia, a 3aTeM —
TeKCTa 1o ab3auam. [Ipu 3TOM eciam HEeCKONbKO ClaiiloB MMEIOT OJAWHAKOBOE Ha3BaHME, TO 3arojIOBOK claiina
JOJKEH MTOCTOSIHHO OCTaBaThCs HA 3KpaHe.

Uto0Obl 00€CIIeUUTh XOPOIIYI0 YUTAEMOCTh MIPE3CHTAIIMM HEOOX0AUMO OI00paTh TEMHBIN HBET (hoHa U
cBeTubIi nBeT mpudTa. Hembss Takke BEIONpaTh (OH, KOTOPBIH COAEPKUT aKTUBHBIA PHCYHOK.

KenarenbHO MOATOTOBUTH K KAXIAOMY CHaiay 3aMeTKH MO JOKJIaay. 3aTeM pacredaraTb HUX U
WCIIONIb30BaTh NpH IMOJATOTOBKE WJIM Ha caMoOi Ipe3eHTauuu. MOXHO pacredaraTb HEKOTOpBIE KIIOYEBBIE
CJIaii/ibl B KAYECTBE Pa3laTOYHOro MaTepHaa.

Heo0xomumo 00s13aTenbHO cOOM0aTh €IMHBINA CTHIIb O()OPMIIEHHSI ITPE3EHTAIIMN 1 00paTUTh BHUMaHHUE
Ha CTWIMCTHYECKYIO TPAMOTHOCTb.

Crenmyer mpoHyMepOBaTh CIalibl. DTO MO3BOJIHUT OBICTPO 00paIIaTHCSI K KOHKPETHOMY CIIalijly B cllydyae
HEOOXOIUMOCTH.

PexomeHngannu no coliepKaHuio U CTPYKTYpeE CIaijoB MyJIbTUMEIUINHOM pe3eHTaluu:

1-i cnaiig (TUTYNBHBIN), HA (DOHE KOTOPOTO CTYJAESHT MpejcTaBiseT Temy npoekra, ®UO u HaydyHOTO
PYKOBOJUTEIS.

2-#1 cnaiia. BxitouaeT B ce0st OOBEKT, IPEAMET M FHIIOTE3Y UCCIIEAOBAHMS.

3-ii cnaiin. Coaep KUt 1eb U 3a/lauu uccieaoBanus. Llenb npoekra 1oikHa ObITh HalMCaHa HA SKpaHe
KpYIHBIM HIpu¢TOM. 311€Ch K€, €CIM IO03BOJIIET MECTO, MOXHO HamucaThb W 3aJadd. 3aJadyd MOTYT ObITb
MIPEICTaBIICHbI U Ha CTIEAYIOIIEM CIIale.

4-i1 - cnaiin. COmEpPKUT CTPYKTYpY paboThl, KOTOPYIO MOXKHO NPEIOCTaBUTb, HAIPUMEpP, B BHIE
rpaduuecKkux OJOKOB CO CTpENKaMu. A TaKKe — IepeurciIeHne TPUMEHIEMBIX METOI0B U METOIUK.

5-it - cmaiin. I[lpencraBnsercs coaep aHue W TeOpeTHYecKash 3HAYMMOCTh mpoekTa. CyTh pemraeMoi
mpo0eMbl MOXeT OBITH NMPEACTABICHA B BUAE CXEeM, TaONuIl, AuarpaMm, rpagukos, potorpaduii, pparmeHToB
¢wibeMoB U T.11. Ha TeopeTndeckyro 4acTh MpeJICTaBICHHUS IPOEKTA JIOJDKHO OBITH CO3JIaHO HECKOJILKO CIIaijIoB.

6-i1 - cnaiin. Bo3MOXXHOCTH TpUMEHEHUs pe3yJbTaToB pabOThl HAa HpakTHKe. Ha 3Ty Temy Tarke
JIOJKHO OBITh HECKOJIBKO CIIai/I0B.

7-# cnaiin. ['maBHbIe BBIBOJBI, HTOTH, PE3yJIbTAThl MIPOCKTA I1E1eCO00pPa3HO MOMECTUTh HA OTIEILHOM
cinaiie. [Ipu aToM He cliegyeT mepevucisTh TO, YTO OBLIO CHENAHO, a JAKOHUYHO M3JI0KUTh CYyTh 3HAYMMOCTH
MPOEKTa WIIM MOJYyUYEHHBIX PE3YyIbTaTOB UCCIEAOBAHUS.

[ocnemuuii cnaiin. B xoHel mpe3eHTaWu KenaTenbHO IOMECTUTh claiin ¢ TekctoMm «Crnacubo 3a
BHUMaHHE!».
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MeTtoauueckue yKa3aHus 110 NPOBEACHHIO NPAKTHYCCKUX 3aHATHIA 110 JUCHMILIHHE
«®Pu3znyeckre MeTOAbI HCCIEIOBAHHUSD)

[lpakTuueckue 3aHATHA TNPHU3BaHBI HAYYHTh CTYJEHTA CaMOCTOSATENBHO paboTaTh € Y4eOHBIMH
TEeKCTaMHM, aHAJU3UPOBAaTh MaTepuaa. B Havane 3aHATUS PEKOMEHIYETCSl PAacCMOTPETh COOTBETCTBYHOIMUM
TEOpPETUYECKU MaTephall. 3aTeM WAET MPAaKTHYECKUH pa3dop M3ydaeMoro Marepualia, PelaroTcsl 3aJadd U3
MPaKTUKyMa, pa30upaeTcs: KaKAbli KOHKPETHBIN puMep.

B Havane npakTH4YeCKOTo 3aHATHUS clenyeT o0paTHUTh BHUMAaHUE HA TEOPETUYECKHE BOIPOCH IO TEME
3aHATUsA. [lepBoHAYaNBHO UAET U3T0KEHHE TEOPETUIECKOI0 MaTepraia TeMbl 3aHATHs. 3aTEM B psjie BOIIPOCOB
IIPEeNoJaBaTens CileAyeT CKOHLIEHTPUPOBAaTh BHUMAHNE HA OCHOBHBIX MJEAX TEMbl 3aHATHS. BOIpOCH 1OMHKHBI
BKIIIOYATh B ceOs pa3iMyHble BapHalMK 3JEMEHTAPHBIX CHTYyaluil, OTOOpaKalOUIMX OCHOBHBIE WACHU TEMBI
3aHATHS B UX B3aWMHOHN B3aMMOCBSI3H. 3aJaBaeMble BOIPOCH! JOJDKHBI OBITH KOHKPETHBIMH U MaKCHMAIbHO
MIPOSIBJIATH B CTYACHTaX UX COOOPa3UTENbHOCTb.

YerHbiii onpoc Tpedyer OoT mpenonaBaTessi OONBIIONW MpeaBapUTEIbHON MOATOTOBKU: TIIATEIHHOTO
oTOOpa COAEp)KaHHsl, BCECTOPOHHETO NPOXYMBIBAHUS BONPOCOB, 3aJad M HPUMEPOB, KOTOphle OyayT
MIPEIUIOKEHBI, IyTeH aKTHBU3aLUK ACATEIBHOCTH BCEX CTYIEHTOB IPYIIIBI B IPOLIECCE MPOBEPKHU, CO3NAHU Ha
3aHATHH JICJIOBOM U TOOPOXKEIATSIbHOM 00CTaHOBKH.

PaznuyaoT GppoHTATBbHBINA, HHIUBHIYAJBHBIA H KOMOHMHUPOBAHHBII ONpPOC.

DpoHTANBHBINA ONPOC IPOBOIUTCS B popMe Oecellbl IperoaaBatelis ¢ IPyIou.

OH OpraHMYecKd COYETACTCSl C MOBTOPEHHEM IPOHAEHHOIO, SBJSSICH CPEACTBOM IJISl 3aKPEIUICHHS
3HAaHUH W yMeHHH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO PaOOTy MOKHO BOBJI€Yb BCEX
CTYACHTOB TpyHIbL. JIJisi 5TOro BOIMPOCH! JOJDKHBI JIOMYCKAaTh KPaTkyro (GopMy oTBeTa, OBITH JIAKOHHMYHBIMH,
JIOTMYECKH B3aUMOCBSI3aHHBIMU JIPYT C IPYTOM, IaHbl B TAKOM IOCIIEA0BATEIbHOCTH, YTOOBI OTBETHI CTYCHTOB
B COBOKYIMHOCTH MOTJH pacKpbhiTh colepaHue paszzuena, Tembl. C mMoMomplo (pOHTAIBHOTO OMpoca
mpernojaBaTelb MUMEET BO3MOXHOCTh NPOBEPUTH BBINOJHEHHE CTYJASHTAMM JOMAIIHErO 3aJaHMs, BBIICHUTH
TOTOBHOCTh TPYIIBI K M3YYEHHIO HOBOIO MaTepuala, ONpeAeiuTh CHOPMHUPOBAHHOCTb OCHOBHBIX ITOHSATHH,
YCBOEHHE HOBOTO Y4eOHOTO MaTepraa, KOTOPBI ObUT TOJIBKO YTO pa3oOpaH Ha 3aHSATHH.

HuauBuayanbHblil onmpoc mpeanoyaraeT OoOCTOSTEIbHbIC, CBS3HBIE OTBETHI CTYAEHTOB Ha BOINPOC,
OTHOCSIIIMHCS K HM3y4aeMoMy y4eOHOMY Marepuaity, MO3TOMY OH CIIY>KUT BaXKHBIM Y4YeOHBIM CpPEACTBOM
pa3BUTHS peuYH, NaMATH, MBIIIICHUS CTyJAeHToB. UToOBI chenmaTh TaKylo MpoOBEpKy Oosee TIIyOOKOH,
HEO0XOIMMO CTAaBUTh MEPE CTYACHTAMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bonpocs! a5 MHAMBHIya IbHOTO ONMPOCA JOJKHBI OBITH YETKHUMH, SCHBIMHU, KOHKPETHBIMH, €MKHUMHU,
UMETb MpPUKIAIHOW XapaKTep, OXBaThbIBaTb OCHOBHOH, paHee NPOWICHHBIH Marepuan mporpaMmel. Mx
coJiep)KaHUE JIOJDKHO CTUMYJIMPOBaTh CTYICHTOB JIOTUYECKH MBICINTh, CPaBHHUBATbh, aHAIN3HUPOBATH,
JOKa3bIBaTh, MOAOMpATh yOeAWTEIbHBIE MPUMEPBI, YCTaHABIWBATh MPUYUHHO-CIEIACTBEHHBIE CBS3H, JEJaTh
000CHOBaHHBIE BBIBOJBI M THM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBJICHUIO 3HAHUH CTYJICHTOB.

Bormpocsl 00bIYHO 3aal0T BCEH IpyIie W Mocjie HeOOJBIION Mmay3bl, HEOOXOAUMOM JJIsi TOTO, YTOOBI
CTYZEHTHI IOHSUIA €r0 U IPUTOTOBWIIMCH K OTBETY, BBI3BIBAIOT JUISl OTBETA KOHKPETHOTO CTY/ICHTA.

IInceMeHnHasi mpoBepKa Hapsy C YCTHOW SIBISETCS BaKHEHIIMM METOIOM KOHTPOJIA 3HAHWH, YMEHUH
Y HaBBIKOB CTYAEHTOB. OJHOPOIHOCTH paboOT, BHIMOIHIEMBIX CTYIASHTaMH, IO3BOJIAET MPEABABIATH KO BCEM
OJMHAKOBBIE TPEOOBaHUS, MOMBITAET OOBEKTUBHOCTH OLEHKH pPe3ylbTaToB oOyueHus. IlpuMeHeHHe 3TOrO
MEeTOoJla JaeT BO3MOXKHOCTh B Hamboiee KOPOTKHH CPOK OJHOBPEMEHHO IPOBEPUTH YCBOEGHHE Y4EOHOTO
MaTepHala BCeMH CTYACHTaMHU TPYIIIIBI, OTIPEICUTh HANIPABICHUS [T UHIIUBUYyaTbHOM PabOThI C KXKIBIM.

IInceMenHas mpoBepka HCIONIb3YETCsl BO BCEX BUAAX KOHTPOJIS U OCYIIECTBISIETCS KaK B ayJUTOPHOM,
TaK ¥ BO BHEAYAUTOPHOI paboTe (BBIITOJIHEHUE TOMANTHIX 3aaHMH).

MeTtoauyeckune peKOMeHIANMH M0 MCMOJIb30BAHUI0O MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJOTHii 00ydeHus1
Jnis  W3y4eHus ~ JIGKIMOHHOTO  MarepuWaja  JUCIUILUIMHBI  MPHMEHSIOTCS  ayJUOBH3YyalbHBIC
(MyIbTHMEUITHBIE) TEXHOJIOTUH, KOTOpPBIE HE OTPUIAIOT TPAAWULIMOHHBIE, NIPOBEPEHHBIE BPEMEHEM METOJbI
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MIperoAaBaHus, HO, IPU 3TOM, OHHU IOBBIIIAIOT HATJSAHOCTHh, HH(POPMATHBHOCTb, ONEPATUBHOCTD B MOJIa4e
nH(OPMAITNH, TTO3BOJIIIOT SKOHOMHUTH BpeMSI 3aHSATHA.

Kaxnoe cemuHapckoe 3aHSATHE UMEET CBOIO 0co0yr0 (opMy MpoBeIeHHs, CBOIO METOAOJIOTHYECKYIO
cnenu(uKy, YTO TIO3BOJSIET pa3BUBATh Yy CTYIACHTOB pa3jWdHbIe KaK OOINEKYJIbTypHBIE, TaK |
npodeccuoHaIbHBIE KOMIETCHIMH. [locTaHOBKa MpOOJIeMBbI, pa300p aKTyalbHBIX KOHKPETHBIX U
TUIMOTETHYSCKUX CHUTYAIUi, co3laHue arMocdepsl auanora MEXIy IpernojaBaTeieM W TPYIMIOH MO3BOJIIET
paboTaTh HHANBUAYAIHFHO W B MAJBIX TPYIAaX, KOJJIEKTUBHO OOCYXKIAaTh ONpEAETIeHHBIN TeMaMi MaTepual, a
TaKK€ WHUIMHPOBATH CaMOCTOSTEIBHYH paboTy cTyneHTOB. [Ipu OCMBICICHHM COJAEPIKaHUS BOIPOCOB
MPAKTHYECKUX 3aHATHH TpecieAyeTcss Ielb COOMIoAaTh MPEeEeMCTBEHHOCTh B MPO(ECCHOHATHPHOM H B
TBOPUYECKOM Pa3BUTUH CTYIEHTOB.

KoHnTponbk caMoCTOSATENBHON pabOThl CTYIEHTOB TPU3BAaH CcHaelaTh IMpolecc oOydeHus Oolee
LEJTOCTHBIM ¥ OpraHWyHbIM. Ero 3amada He ocTaBUTh 0O€3 BHHMAaHHS JaXe, Ha TEPBBIA B3I,
MaJIO3HAYUTENBHBIE BOIIPOCHI.

KoMmnbproTepHOE TECTUPOBAHUE MO3BOJSET OCYIIECTBIATH HUTOrOBBIA KOHTPOJb 3HAHUWA CTYIEHTOB.
TecToBBIl MaTepuan BKJIOYaeT B ceOs comepikaHHE BOIPOCOB MO KaXXIOMy W3 0003HAYEHHBIX MPOTrpaMMOin
pasnenos.

Kaxxaprit Bompoc mpenrionaraeT HECKOJIBKO BaPHAHTOB OTBETOB, CPEAM KOTOPBIX MMEIOTCS aOCOIOTHO
HEBEPHBIH, MPAaBUIBHBIN U B OOJIbIICH MM MEHBIICH CTEIIEHH PaCKPBIBAIOIINI CYITHOCTh Bompoca. B mporecce
KOMITBIOTEPHOTO TECTHUPOBAHHSA 3ajjada CTYACHTOB ONPENENsIeTCs KaKk BBHIOOpP MPaBHIIBHOTO OTBETa U3
MHOT000pa3us BApUAHTOB. B TECTOBBIX 3aJaHMIX €CTh BOIIPOCHI HA COOTBETCTBHE. B mpoliecce KOMITBIOTEPHOTO
TECTUPOBAHUSA, 3a/la4da CTYACHTA OIIPEACIIACTCA KaK BI)I60p IMPaBUJIBHOTO OTBETA U3 MHOFOO6pa3I/I$I BapHaHTOB.

8. OneHoOYHBbIE CPEACTBA /151 TEKYLIEro KOHTPOJIS yCIeBAeMOCTH, PYOe:KHOH aTTecTAllM U
MPOMEKYTOYHOM ATTECTALMH N0 HTOr'aM O0CBOEHHSI THCIUIIIMHBI.

Pabouas mporpamma IpenycMaTpuBaeT MPOBENEHUE JEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, a TaKkKe
ClIeAyIoIIKe BUABl paboT: MOATOTOBKY YCTHBIX JTOKJIA/IOB, HAMMCAHUIO pedepaToB, MOArOTOBKY MPE3EHTAUUH 1
00CYKJIEHHI TIO TeMaM JTUCIUILTUHEI - pa00Ty B aKTUBHOW M MHTEPAKTUBHOW opMax.

Buabl koHTpOJIS.

Pabouas nporpamma npeanosnaraeT TEKyIUH U TPOMEKYTOUHBIA KOHTPOJIb 3HAHUI.

Tekylmuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISIEMbII MOHUTOPUHI YPOBHSI YCBOCHHS 3HAHUU U
(hopMHpOBaHUsI YMEHUH M HAaBBIKOB B TEUCHHE CEMECTpa MM y4eOHOro roga. TekymMid KOHTPOJIb 3HAHHH,
YMEHUH W HaBBIKOB CTY/ACHTOB OCYIIECTBIISIETCS B XOJle y4EOHBIX (AyTUTOPHBIX) 3aHATHUH, MPOBOJUMBIX IO
pacnucannio. PopMaMu TEKYIIETO KOHTPOJIA BBICTYNAIOT ONPOChl HA CEMUHAPCKUX U NPAKIMUYECKUX 3AHAMUAX,

a makoice Kopomkue (00 15 mun.) 3a0anus, BHITIONHIEMbIE CTYJICHTAMHU B Hadaje JIEKIIUU C IENbI0 TPOBEPKU
HaJIM4YUsl 3HAHUH, HEOOXOAWMBIX ISl YCBOGHHS HOBOTO MaTepuana WIM B KOHIE JIGKIWW IJis BBISICHEHUS
CTETIEHH YCBOEHUS M3JI0)KEHHOI0 MaTepHaa.

PyOexHBIi KOHTPOJIb OCYHIECTBIISETCS TIO OOJiee MIIM MEHEe CAMOCTOSATENBHBIM pa3feiaM — y4eOHBIM
MOJYJIAM Kypca M MPOBOAMTCS MO0 OKOHYAHWW M3Yy4UEHHs] MaTepHaja MOAYINA B 3apaHee YCTAaHOBIEHHOE BPEMSL.
PyGexxHBIli KOHTPOJIb MPOBOJUTCS C LETbIO ONpPEIETICHUSI KauecTBa YCBOCHHs MaTepuaia y4eOHOro MOAyJs B
nesioMm. B TeueHne cemecTpa NpOBOAMTCS JIBA TAKUX KOHTPOJIBHBIX MEPOIPUSTHS 110 TPaduUKy.

Metoauka (popMUPOBaAHMS pe3yJIbTHPYIOLIEH OLCHKH.

Hrorosas OII€HKAa CKJIaAbIBACTCA KaK CPpECAHCB3BCIUICHHAA IO PE3YyJIbTaTaM BCEX OLICHMBACMbBIX pa60T
Ha TPOTAKCHUU CEMCECTpa, Kyda BXOAAT IMOCCHICHUC J'IGKLII/Iﬁ n CEMHUHAPOB, OTBCTHI W AOIOJHCHUSA Ha
CEMHHapax, KOHTPOJIbHBIC pa6OTI)I (KOHTpOHBHBIe CpE3hI IO UTOraM MOJIYJBI), JOIIOJTHUTEIIbHBIC OLICHKU IIO
pe(bepaTaM B CYMMC C UTOI'OBBIMHU PE3YyJIbTaTaM1 6aHBHO-pCfITHHFOFO TCCTUPOBAHUS.
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HpOBeI[eHI/Ie TEKYLICTO U MMPOMEKYTOYHOI'O KOHTPOJIA IO AUCIHUIITIMHE OCYHIECTBIISIETCA B COOTBETCTBHUU

¢ Momoxxeanem COTY !

BAJUIBHAA CTPYKTYPA OLJEHKH

Makec. KOJI-BO
Dopma koumpons

0asioB
TekyIas olleHKa CTyJIeHTa B TeueHHe 1-8 Helenu COCTOUT u3: 20
* BrmonHenus 3amaHnii Ha NMPAKTHYECKUX 3aHATHAX (MTOATOTOBKA K 6
CEeMHHApPaM, BHINIOJIHEHHS JOMAITHHUX 3aJIaHHN)
* BeinmonHeHst KOHTPOJIBbHOU pabOThI 8
* [ToxroroBka pedepaToB, Ipe3eHTANNI K IPAKTHIECKUM 3aHATHAM 6
1-51 pyOexxHasi muChbMeHHasi KOHTPOJIbHAS padoTa (TeCTUPOBaHHE) 15
Tekymas oneHka ctygeHnrta B TeueHue 10-15 Henenu cocTouT us: 20
* BrommonHeHus 3aJjaHdil HA TPAKTHYECKUX 3aHATHAX (IIOArOTOBKA K 6
CEeMHUHApaM, BHITIOJTHEHHS IOMAITHHUX 33aHHN)
* BrImomHeHNs] KOHTPOJIBHOM paObOTHI 8
* [loaroroBka pedepaToB, Mpe3eHTANH K MPAKTHIECKAM 3aHATHIM 6
2-51 pyOeskHasi MMCbMEHHasi KOHTPOJIbHAs paboTa (TecTHpOoBaHKE) 15
Hroro 70

MeToauka (OpMUPOBAHNS Pe3yJbTHPYIOLIEH OLEHKH.?
B xoae TekyIero KOHTpoJIs CTyIeHThI MOTyT Habpath 0-70 Gayuios:

1-a pybercnas ammecmauus — MaAKCUMAanvio 35 0a1106; u3 Hux:

om 0 90 15 6annoe (P1) — ammecmayuonnas (pyoescnas) Konmpoavhas paboma;
om 0 00 20 6annos (T)— mexkywas padoma cmyoenma ¢ meuenue pyoesxica.

2-3 pybesicnas ammecmauus — MaKkCUMaabHo 35 0annoe; u3 Hux:

om 0 0o 15 6annos (Pr)— ammecmayuonnasn (pyoexcnan) KOHmMpoavHas pavoma;

om 0 90 20 6arnos (T,)— mekywas paboma cmydenma ¢ meuenue pyoesica.
IIpoMeKyTOUHBII KOHTPOJIb:

Jlnst 3auera:

3a ycTHBIN OTBET Ha 3a4ere cTyaeHT noiydaet 0-30 Oanos.

CTyIeHTHI, TIONYYUBIIKE B XOJ€ TEKYHIETO U pyOekHOro KoHTposst 50-100 O6amioB aBTOMaTHYECKH MOTY4aloT

«3ageT».

Pesynbrupytolas oreHKa CKIapiBaeTcs o cooTreTcTBytoiei bPC dpopmyie.

IlxaJja UTOroBOM aKaeMUYeCKOH YCIIEBAEMOCTH CTYAECHTOB 110 JUCHUIIHHE

Cucrema onenoxk COI'Y

Cymma Gaios HazBanue HucnoBoil 5KBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOIIIO 4
50-70 YIOBJIETBOPUTEIBHO 3

TemaTuka pedeparon

1. CoBpeMeHHBIE METOIbI YCTAHOBJICHHSI CTPYKTYPhI T€HOMA.

! Tonoxenue o TeKyuieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTECTALMM OOYYAIONIMXCS 10 06pa30BaTeIbHBIM
IporpaMMaM BEICIIIET0 00pa30BaHUs — MporpaMMmamM OakallaBpraTta, MarucTparypsl U cnenuanmurtera B COI'Y.(B mocieane

penaxuuu ot 08.07.20 r. IIp.Ne 173)

2B coorserctuu ¢ Ionoxennem o BPC orenuBanus 00y4aroumxcs O4HOi GOPMBbI 110 06pa30BaTENLHBIM IPOrPAMMaM

BBICIIEro 00pazoBaHust — porpamMmam Oakanaspuara u crierpanutera B @T'5OY BO COI'Y (npuHATHIM Y4EHBIM COBETOM

COrI'Y 30.09.2021r.)
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. CoBpemenHas DIIP-CrieKTpOoCKONHUS U €€ UCI0JIb30BaHue B OMO(MU3MUECKUX UCCIICIOBAHUSIX.
. IMP-crieKTpocKonIYecKre METOABI UCCIICIOBAHHAS OCIIOK-0EITKOBOTO B3aNMOICHCTBHSI.

. ®eMTOCEKyHIHBIE JIa3ephl B HCCIEIOBAHMSIX MEXaHU3MOB (POTOCHHTE3A.

. YcraHoBNeHHE IEPBUYHON CTPYKTYPHI O€JKa C IIOMOIIBI0 MacC-CIIEKTPOCKOTIHH.

. Metonsl apdunHOI XpomaTorpaduu.

. ATOMHO-3MHUCCHOHHBIN aHaJIU3 B XUMUYECKOW MPOMBIIIUIEHHOCTH.

0 3 N L kW

. ATOMHO0-a0COpPOITMOHHBIN aHAIN3 B XMHUIECCKOH MTPOMBITINICHHOCTH.

9. PertrenodmyopeclieHTHBIN aHaTU3 B XUMHYECKOH MPOMBIIIJICHHOCTH.

10. Tepmudeckuii aHATN3 B XUMHUYIECKOHN TPOMBINIIICHHOCTH.

11. OXKE-3nexTpoHHas CIEKTPOCKOMUSI.

12. ®U3NKO-XUMHUYECKHE METOBI OTIPEIEIICHHS 30JI0Ta

13. ®OU3UKO-XUMHYECKUE METOIBI OTIPEICIICHUS TUTAHA.

14. OU3NKO-XUMHUYECKHE METOBI ONPEICICHUS TaTHHBI.

15. ®u3NKO-XUMHUYECKHE XUMUYECKHUE METObI aHAJIN3a CTOUHBIX BOJ XHUMHUKO-(apMaeBTHIECKUX
OpEANpPUITHIH.

16. ®U3UKO-XUMHUYECKHE METO bl YCTAHOBJICHHUS CTPOCHUSI OPTraHUYECKUX COCTUHEHUH.

17. Onexrponnas cnektpockomnus (Y D- u BuauMast 06J1acTh): TUIIBI AIEKTPOHHBIX IIEPEXOI0B M UX SHEPTHUS;
OCHOBHBIE TTapaMEeTPhI MOJIOC TOTJIONICHUS, CMEIeHHE 1MoJI0c (0aTOXPOMHBIN U TUTICOXPOMHBIN CIIBUTH) U HX
MPUIHHBL

18. Mudpakpacuas (UK) ciekrpockomnusi: THITEI KoJeOaHUIT aTOMOB B MOJIEKYJIe (BaJISHTHBIE,
nehopMaIlMOHHBIC); XapaKTePUCTHYECKUE YaCTOThL. DYHKIIMOHATBHO-TPYIIIIOBOM aHAJU3.

19. CnexTpockonus saepHOro MarHuTHOTO pe3oranca (SIMP). IlpoTonusiii MaranTHbIH pe3onanc (IIMP):
XUMHUYECKUH CABUT', CIMH-CIIMHOBOC paCUICIIJICHUC.

20. Macc-crieKTpOMeTpHsi: BUIbI HOHOB (MOJIEKYJISIpHbIE, OCKOJIOYHBIE, IeperpyIIUpoBOYHbIe). MI30TONHBIIM

cocTaB. Y CTaHOBJICHUE MOJIEKYJISIpHON (opmMyiibl. OCHOBHBIE THIIBI (hparMeHTanuu. Macc-CrieKTpaibHble CepUun

HMOHOB OCHOBHBIX KJIACCOB OPraHUYCCKUX COGHHHCHHﬁ.
OueHOYHBI JHCT 3a1IUTHI pedepaToB (AOKIaTO0B)

HaunmMmeHnoBanue BrIsiBJ1eHHBIE Bannsl
noKa3arTeis HeXOCTATKH U
3aMedYaHuAa

1. KAYECTBO MCCJIEJJOBATEJIbCKOW PABOThI (PEDEPATA, JIOKJIAJIA)

1. 'paMOTHOCTH U3JIOKEHUS U 1
KauecTBO 0OpMIICHHUS paOOThI
2. CaMOCTOATENIBHOCTh 1

BBITIOTHEHUS Pa0OTHI, TITyOnHa
MpopabOTKH MaTepuana,
WCTIOJIb30BaHHE
PEKOMEHJOBaHHOU U
CIIPAaBOYHOM JINTEPATYpPhI

3. O0OOCHOBAaHHOCTE U 1
JIOKA3aTeILHOCTE BRIBOJIOB
OOmas orieHka 3a BeinonHenue 1P 3
II. KAYECTBO JOKJIAJIA
1.CooTBeTCTBHE COACPKAHHS 0,5
JIOKJIJIa COJICPIKaHUI0 PaOOTHI
2.BriaeneHne 0CHOBHOM MBICIT 0,5
paboThI
3.KaudecTBO M310KEHUS 1,25
MaTepuana

OO01mast orleHKa 3a JOKIa 2,25

III. OTBETHI HA NOIIOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHUIO PAGOTEI
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Bompoc 1 0,25

Bompoc 2 0,25

Bompoc 3 0,25
OO01mas OleHKa 32 OTBEThI HA BOMPOCHI 0,75
NTOI'OBAS OLIEHKA 3A 3AIIUTY 6

TeMbl npe3eHTANUI

1. Kosmernius XxpoMO(pOpPOB U ayKCOXPOMOB,
2. TlomsTne o HOPMANTBEHO-KOOPIMHATHOM aHAIIU3E.
3. Konnenuus rpynnoBeix konebanuii u e€ orpannyerus. CHMMETpUS KoieOaHui.
4. PanuanuoHHBIC U HEPAIHALUOHHBIE IEPEXOIbI.
5. JIByxdoToHHBIE Iepexoabl. PaneeBckoe 1 KOMOMHAIIMOHHOE PACCESTHUE CBETA.
6. CrocoObI ynpoIeHusl CI0XKHBIX CIIEKTPOB.
7. MeToa MEYeHHBIX aTOMOB.
8. Marneroxumusi. MeTonbl onpeesieH s SHEPTeTHUECKUX XapaKTePUCTHK BEILIECTB.
KpuTtepun oueHUBaHHUs CTY/IEHTA 32 MOATOTOBKY NMpPe3eHTAIINH
Kpu |8 6 4 2
Tepu (TpedyeT n10padoOTKH)
u/0a
JUIBI
Uerko  cdopmymnupoBana | ChopmyrrpoBaHa CdopmynupoBana 1mens | He
LeJb M pacKpbiTa Tema | LeJb u TeMa | 1 TeMa HccieloBaHus. | chOpMyINpOBaH
HccnenoBanus. B kpaTkoM | ucciieqoBaHUS. Conepxanue a ueiab U Tema
¢dopme  maHa  monHas | YaCTMYHO  M3JI0KEHA | MMOJHOCTHIO HE | UCCIICIOBaHMUA.
nHpopMaluss MO0  TeMe | HHpOopMaIHs MO TeMe | PacKphITO. [Ipobmema  HE

ConeprkaHue Npe3eHTaIH

HCCIIC/IOBAHUS U J1aH OTBET
Ha TpPOOJIEMHBIH BOMpPOC.

WCCIIC/IOBAaHUSI W JaH
OTBET Ha TPOOIEMHBIN

Wudopmarnus mo Tteme
UCCIIEZIOBAaHUSI HETOYHA.

pelieHa.

NPUCYTCTBYKOT aBTOPCKHUC
HaxXOOKH.

Hansl CCBUIKH Ha | Bonpoc. Jausl ccouiku | [Ipobnema 1o KoHua He
WCTIONIb3YEMEBIE PECYPCHI. Ha ucronb3yemble | pemena. He  maHbl
pecypehl. CCBUIKH Ha
UCTIOJIb3yeMble
pecypchlL.
Cobmonaercs enunblii | Cobmonaercst enunslii | He cobmonaercst | He
CTHJIb oopmiieHus. | cTHIAL  OQOPMIICHUS. | €AMHBIN CTHJIb | coOMmoaaeTcs
= [IpesenTauns kpacounass u | Cnaiigel  mpoctel B | opopmienus. Crhaiapl | cTHIb
g WHTEpECHas!. MMOHUMAaHHUH. NpOCTHl B TOHUMAaHHU. | OQPOPMIICHUSI.
% Ucnonezytoress  addexts | cnonbyroTes O¢ddexter m ¢don He | Chaifapl TPOCTHI
2 aHMMALH, ¢$oH, | HEKOTOpPBIE AIPQPEKTHI U | UCIIOIB3YETCS. B IOHUMAaHHUH.
£ ¢doTorpadun. B | ¢omn.
é npe3eHTaluu
<
<o}
S
¢

ABTOp XOpoOIIO BIaaeeT | ABTOp BrazeeT | ABTop He  mokaszan | [IpemcraBieHb
MarepuaioMm 110 TEME | MaT€pUajiOM II0 TEME | KOMIICTCHTHOCTH B | HICKAXKCHHBIC
uccienoBanus. Vicronb3yer | UCClieIoBaHus, HO HE | MPEICTABICHUU JTAHHBIC
Hay4YHYI0 TEPMHHOJIOTHIO. | CMOT 3aMHTEPECOBaTh | MIPE3CHTAILNH.

2 Obnamaer HaBBIKaAMH | ayJAUTOPHIO. Hcnons3oBaHHbIE

§ I | OPaTOPCKOTO  MCKYCCTBA. Henocrarouno (GaKkThl HE BBI3BIBAIOT

5 5 | IMomno " TOYHO | IIUTHPYETCS nosepus. Henocrarouno

5 % LUTUPYETCSA JIATEpATypa. LUTUPYETCS

§ g UCIIOJIb30BaHHAs JuTeparypa.

=" & | nureparypa

Tunosble 3aaHUs AJ151 NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
VYKka3aHus M0 OTACIbHBIM TeMaM MPAKTUUYECKUX U CEMUHAPCKUX 3aHSATUMI:
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Memoowr macc-cnexmpomempuu.

WnenTtndukanns BelecTB IO MAacc-CIEKTpaM. YCTAaHOBJICHHE XUMHYECKOTo cTpoeHus. OnpezneneHue
TEPMOJUHAMUYECKUX XAPAKTEPUCTUK BEIIECTB U PEaKIHil.

Memoovl onpedenenusi INeKMPULECKUX OUNOTILHLIX MOMEHMO8 MONEKYIL.

PacuéTpl IUMONBHBIX MOMEHTOB 110 JaHHBIM JJIsl IIEPBOTO M BTOPOro MeToAoB Jlebas. AHaan3 TOUHOCTH
9KCIEPUMEHTAIBHBIX TaHHBIX.

Memoovl onpedenenus ceomempuy MOIEKYJL.

Pacuérsl reomerpun MONEKyNn M3 JaHHBIX IO BEJIWYMHAM MOMEHTOB HHEPLUHU JUISI MOJIEKYN C
Pa3NUYHBIM YHCIOM aTOMOB. AHAJIN3 KPUBBIX PaJUalIbHOIO paclpeesieH s B Ta30BOH 3JeKTPOHOrpadu.

Memoou! konebamenvHoU cnekmpoCcKonuu.

Knaccuueckoe paccMoTpeHne KojeOaHMH MHOTOATOMHBIX MOJIEKYJl. BBeneHHe ecTeCTBEHHBIX
KoopauHat. Yuér cummerpuu. OmpeneneHne 4acToT KojeOaHWH Al IBYXaTOMHBIX Mosekys. OmpeneneHue
cummetpun Monekyn mo naHHeiM MK u KP cnexktpos. Mcnonp3oBanue rpynmoBbIX YacTOT B CTPYKTYPHOM
aHaJIn3e.

Memoovl 31eKmpoHHOl CHEKMPOCKONUU.

Knaccudukanms u oTHeCeHHE ANEKTPOHHBIX MEPEXOJIOB U COOTBETCTBYIOIIMX MOJIOC MOTIIONEeH s B YD
U BUAMMBIX cIeKTpax. [I[puMeHeHne 31eKTpOHHBIX CIIEKTPOB.

[Mpumenenune meronoB abcopOoumonHoii MK m Y@ crnekTpockomuu B KOJWYECTBCHHOM aHAIU3e,
HCCIIEAOBAHUE PABHOBECUN U KUHETUKH PEAKLIMN.

Memoovl uccredosanus ecmecmeeHHol U UCKYCCMBEHHOU ONMUYECKOU aKIMUGHOCU 8eUECs.

Pacuér BpamaTenpHbIX CHII 3JIEKTPOHHBIX MEPEXOJ0B U3 TaHHBIX METOJ0B KpyroBoro auxpousma (KJI)
n pgucriepcun omrtudeckoro BpameHus (/1OB). Hcnomp3oBanme mpaBWiia OKTaHTOB IS OMpPEIEICHUS
a0CcoMOTHOI KOHPUTYpaluu 1 KOH(QOpMAIIMK TPOU3BOIHBIX IUKIOTEKCAaHOHA.

Pesonancnvie memoobi.

OnpeneneHne CTPYKTYpbl MOJEKYJBI M0 XUMHUYECKAM CABUIaM M CIIHH-CIIMHOBBIM PacCIIEIUICHUSM B
criektpax SIMP.

Junamuueckuit AMP, n3yueHre 0OMEHHBIX ITPOLIECCOB U IPYTUX OBICTPO MPOTEKAIOIINX MTPOLIECCOB.

Crpykrypa cnektpoB DI1P, n3ydenre KWNHETUKN U MEXaHU3MOB peakiuii metogom OIIP.

JIuteparypa K pa3aemny:

1. Jlykos, B.B. ®usuueckue meromsl uccienoBanus B xumun / B.B. Jlykos, U.H. lllepbakoB. — PoctoB-Ha-/lony: M3narenbcTBoO
IOxuoTrO enepansHOrOo yHHBepcutera, 2016. — 216 c.: cxem., Tabm., mi. — PexuMm mgocTyma: mo TOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=461932 (nara obpamenus: 18.11.2019). — Bubmuorp. B xku. — ISBN 978-5-
9275-2023-7. — TekcT: IeKTPOHHBIH.

2. ®dusnueckwe METOIBI HCCIECNOBAaHMA M WX MPAKTUYECKOE TPHMEHEeHHe B XuMudeckoM aHamu3e / H.I'. Slpeimes,
I0.H. Mengenes, M.1. Tokapes u np. — M3aanue BTOpoe, nepepabotaHHoe u ponoiHeHHOe. — Mocksa: [Ipomereit, 2015. — 196
c.: cxeM., mi., Tabn. — Pexxum nocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=426720 (nata
obpamienus: 18.11.2019). — ISBN 978-5-9906134-6-1. — TekcT: 37€KTPOHHBIIA.

3. 3BexoB, A.A. CnekrtpambHble MeToAbl HccienoBanusi B xumum / A.A. 3BekoB, B.A. HeBoctpyes, A.B.Kaneunckuii;
MunncrepctBo obpasoBannst n Hayku PO, denepanpHoe rocymapcCTBEHHOE OIOPKETHOE 0Opa30BaTeNbHOE YUPEKICHHUE
BBICIIETO TPO(eCcCHOHAIBLHOTO oOpa3oBaHus «KemepoBckuil rocymapcTBeHHBIH yHHBepcuTeT». — KemepoBo: Kemeposcknit
rOCyHapCTBeHHBIH yHuBepcurer, 2015. — 124 c.. cxem.,, Tabn. — Pexum gocTyma: 1O MOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=437497 (nara obpamenus: 18.11.2019). — Bubmuorp. B xku. — ISBN 978-5-
8353-1823-0. — TekcT: ANeKTPOHHBIH.

4. Tlonoaa, JI.®. MucTpyMeHTanbHbIe MeTObI aHanu3a: [Ipaktukym no aHanutuueckoit xumuu / JI.®. [Tonosa; MuHucTepcTBO
obOpa3oBanusi ¥ Hayku Poccuiickoit ®enepanun, CeBepHblil (ApkTnueckuil) depepanbHbli yHHBepcHTeT nMeHH M.B.
JlomoHocoBa. — Apxanrensck: CA®Y, 2014. — 264 c. : cxeMm.,, Tabn. — Pexum pgoctynma: mO MOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=436184 (nara obpamenus: 18.11.2019). — buGmumorp.: c. 255. — ISBN 978-
5-261-01007-4. — TekcT: IEKTPOHHBIH.

5. CambaukoBa, E.B. HHCTpyMeHTalbHBIE METONBI aHANIM3a. 1EOpPETHYECKHEe OCHOBBHI M MPAKTHUECKOe IpUMEHeHue /
E.B. CanpuukoBa, T.I'. MumykoBa; MuHHcTepcTBO o00pazoBaHmss u Haykn Poccmiickoit ®eneparm, OpeHOyprckuii
locynapcrBennsnii Yauepcuter. — Opendypr: OI'Y, 2017. — 122 c. : cxem., Tabn. — Pexum 1pocTyma: mo mojmmcke. —
URL: http://biblioclub.ru/index.php?page=book&id=481799 (nara o6pamenus: 18.11.2019). — buGmumorp.: c. 116. — ISBN 978-
5-7410-1725-8. — TekcT: 37€KTPOHHBI.

6. Anamutuueckas XuMHUs: (DU3MKO-XUMHYeCKHe U (usmueckue wmetoasl anamuza / W.H. Mosuan, T.C. opOyHoBa,
W.U. EprenseBa, P.I'. Pomanosa; MunuctepcTBo o6pa3oBanus U Hayku Poccun, @enepanbHoe rocyqapcTBEHHOE OOKETHOE
o0pa3oBaTeNnbHOE YUpexkJeHUE BBICIIEro NpodecCHoHaNbHOTo 00pazoBanms «Ka3aHCKMI HaMOHAIBHBIA HCCIIe[OBAaTEIbCKUH
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http://biblioclub.ru/index.php?page=book&id=461932
http://biblioclub.ru/index.php?page=book&id=426720
http://biblioclub.ru/index.php?page=book&id=437497
http://biblioclub.ru/index.php?page=book&id=436184
http://biblioclub.ru/index.php?page=book&id=481799

TeXHOJIOTHIEeCKHH yHUBepcuTeT». — Kazans: U3natenscrso KHUTY, 2013. — 236 c. : un., tabin., cxem. — Pexxum rocTymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=259010 (nara obpamierus: 18.11.2019). — bubnuorp. B KH. —
ISBN 978-5-7882-1454- 2. — TekcT: 2MeKTPOHHBIN.

TunoBble TecTOBBIE 3a1aHUS AJ PYy0e:KHOT0 KOHTPOJISA
1. Kakas xapakTepHuCcTHKa METOa HE COOTBETCTBYET BOJIETAMIIEPOMETPUH?
a) METOJI IO3BOJISIET TPOBOANTH KaUECTBEHHBIN U KOJIMYECTBEHHBINH aHAIIN3;
0) aHAJIN3 TTPOBOINUTCS C UCMOIB30BAaHUEM MUKPO- M YIIBTPAMHUKPOAIIEKTPOIOB;
B) METOJ UMEET HU3KYIO UyBCTBUTEIHHOCTE;
') 00BEKTOM aHaJIi3a MOTYT OBITh OKpAIlICHHbIE U MyTHBIE PACTBOPHI;

2. B xakux KoOpIuHaTaxX CTPOSTCS] KPUBBIE aMIIEPOMETPUIECKOTO TUTPOBAHUS?
a) In =1 (C);

6) In=f (E);

B) [n = f (VTurp.);

r) E=f VTurp.).

3. Kakoil snekTpruyeckuil napaMmeTp SBISETCS aHATUTHYECKUM CUTHAJIOM B
MeToAaxX MpsIMOl KOHITYKTOMETpUU?

a) yJeJIbHasl NEKTPOIPOBOJAHOCTE;

0) cuya ToKa,

B) SKBUBAJICHTHAs 3JIEKTPOIPOBOTHOCTb;

I') IpeAebHas 3KBUBAJICHTHASI JJIEKTPOIPOBOIHOCTh

4. K xaxoii rpyme 3JIeKTpoJIOB OTHOCUTCSI HHAUKATOPHBIHN 3JEKTPOJ [JIs ONPEAEICHUS HKECTKOCTH BOJBI?
a) BJIEKTPO/IBI IEPBOTO POAA;

0) CTeKIISTHHbIE HOHOCEJIEKTUBHBIE IEKTPOJIbI;

B) HOHOCEJIEKTHBHBIE AIIEKTPOJIBI C TBEPIOH MEMOpaHOH;

I') MOHOCEJIEKTUBHBIE JIEKTPO/IBI C KUAKOH MeEMOpaHoi

5. BcraBbTe nponynieHHOE BhIpaxkeHne B (POpMyITUPOBKE 3aKoHa [ecca:

"TernoBoii 3¢ (eKT XMMUYIECKON PEeaKIuHu. ......... OT MYTH, [0 KOTOPOMY MPOTEKAET peaKLMsl; OH ONpeesieTcs
TOJBKO BUJOM U COCTOSSHHEM HMCXOJIHBIX BEIIECTB U MIPOIYKTOB"

a) 3aBHCHUT

0) He 3aBUCUT

B) OTJIMYAETCS

T') HE OTJIIMYAETCH.

6. BcraBpTe npomnymienHoe cinoBo: «TermnoBoi 3hhexkT XUMHUYECKOH peakiuy paBeH Pa3HOCTH CYMM TEIIOT
...... MPOJIYKTOB PEAKIMH U CyMM TEIUIOT ...... HICXOJHBIX BEIIECTBY

a)TUIaBJICHUS

0) cropanus

B) HeWTpanuzanuu

r) 00pa3oBaHus

1) TUCCOITHUAITIH.

7. Yxaxute npaBuiibHOe ypaBHeHHe Kupxrodda

a)Mz =AMy - AH,
5) AT, = AH, - AH,
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A = AT (T, - 1)
AH, = A0p (T - T,)
A, :£H1+&C’p (T, =T}

B)
r)

x)

8. 3akonunre onpexaenenue: «OTHOLICHNE KOJIMYECTBA MOTJIOMIEHHOHN TEIOM TEIIOTH K U3MEHEHUIO
TeMIIepaTypbl, BBI3BAaHHOMY 3TUM TOTJIOIIEHNEM, Ha3bIBACTCH ...»

a) TETUIOTON PacTBOPEHUS

0) sHTpOTHEH

B) TEIIOBBIM 3 (HEeKTOM

1) BHyTpEHHEH SHepruei

€) TEIIOEMKOCTBIO.

9. BecTaBbTe nponynieHHoe cloBo: «KoarmuecTBO TEIIOTHI, 3aTpaunBaeMOi Ha HArPEBaHKUE OJHOTO MOJIS
BEILIECTBA HAa OJIUH I'PAJYC, HA3bIBACTCA. . .. TETIIOEMKOCTBIO»

a) yIenpHOU

0) UCTUHHOH

B) U30XOPHOM

') MOJIBHOM

1) ©300apHOM.

10. BecTaBbTe mpormyiieHHOe ciioBo: «KoauuecTBo TEIUIOTHI, 3aTpaurBaeMoil Ha HarpeBaHUe OJIHOTO
KHWJIOTpaMMa BEILECTBa Ha OJIUH IPaayC, Ha3bIBACTCA. . .. TEINIOEMKOCTBIO

a) yIenpHOM

0) M30XOpHOI

B) HCTUHHOM

) m300apHOi

1) MOJILHOM.

11. Kpurepuem BeposTHOIO IPOTEKaHHs caMONPOU3BOJIBLHOTO Mporecca rpu V,T - const siBistercs:
a)AG <0
0)AA <0
B)AH <0

12. TemmnepatypHas 3aBUCMMOCTh KOHCTAaHTBHI XUMUYECKOT'O PABHOBECHSI BBIpayKaeTcs mpu V-Const:
dlnKc AU

a =
) ar RT?
dlnKp AH

6) =L =—
ar RT

B) AG® = — RTInK,

13. TemmepatypHast 3aBUCUMOCTh KOHCTAHTBHI XMMUYECKOT'O PABHOBECHS BBIpaskaeTcs mpu P-const:
dinK, AU

2) dT ~ Rgr?
dinK, AH
6) daT RT>

B) AG® = — RTInK,
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14. TemmepatypHasi 3aBUCUMOCTH TETIOBOTO 3(pdekTa mpu V-const BeIpaxkaercst ypaBHeHneM Kupxroda B
muddepeHunansHol Gopme:

dAU
a) 5 = ACv
dAH
0) =Tz = ACp

15. 3aBHCHMOCTD MEXKY TEPMOAHMHAMIUYECKIMY TIOTCHITUAIAMH U KOHCTAHTOH XUMHYECKOTO PABHOBECHS TIPU
V-const BeIpakaeTcsi:
a) AG® = — RTInK,
6) AA® = — RTInK;
dinK. AU

B) dT BT

16. Ecnu Bce KOMIIOHEHTHI CIIEAYIOLIEH peakiun saBistores razamu: A + 3B = C cootHomenue Mexny Ke u K,
paBHoO:

a) K, = K(RT)?

0) K, = KcRT

B) K, = K¢(RT)?

17. Kakoro cootHorenue Mmexy Cp u Cyv U1l uaeaibHOro rasa?

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

18. MonbHas TEII0EMKOCTh TPU TIOCTOSIHHOM JIAaBJICHUH UMEET Pa3MEPHOCTb:
a) Horc/monw

0)orc/xe

8) [oic/K

) Howc/xe'K

m)/oic/monsK

19. YaenbHas n3obapHas TEMI0EMKOCTh HMEET Pa3MEPHOCTB:
a) [oic/monw

0) Horc/xe

B) /K

r) Horc/xe 'K

n) Howc/moneK

20. Ilo 3akony I'ecca, ecau npouecc HAET TP MOCTOSIHHOM JaBJICHUU WJIH IIPHU OCTOSTHHOM 00BEME, TO
TerI0BOH 3(h(PeKT XMMHIUECKO peakiiu (2 MPaBHIBHBIX OTBETA):

a) 3aBUCHT OT HA4aJIHHOTO M KOHEYHOT'O COCTOSTHHS PEArupyIOIINX BEIIECTB

0) He 3aBHUCHUT OT HAYAJILHOT'O M KOHEYHOTO COCTOSIHUSI pEarupyromnx BeIeCcTB

B)3aBHCHUT OT IyTH, [0 KOTOPOMY PEaKIIHA MPOTEKAET

T')HE 3aBHCHUT OT IIyTH, [10 KOTOPOMY PEaKIys IPOTeKaeT

21.TernoBoi 3 ekt XuMIUIECKOH peakIuy 110 TEIUIOTaM 00pa30BaHUs M CTOPAHUS PEAreHTOB U ITPOJTYKTOB C
y4ETOM HUX CTEXMOMETPUUECKUX KO (HUIIMEHTOB paBeH (2 MpaBUIIbHBIX OTBETA):
a) AI{peak = Z(AHoﬁp)peaa_ Z(AHoﬁp)npod
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6) AI{peak ZZ(AHo6p)np00 - Z(AHoﬁp)peaz
B) AHpeaK :Z(Achap)npoz) - Z(AH ’eop)peaz
F) AI_IpeaK = Z(AHceop)peaz_ Z(AHceOp)npod

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

>T

MOJKHO YTBEPXJIaTh, UTO JUISl HCCICYEMON pPEaKIii U3MEHEHUE TETITOEMKOCTH:
a) ACpr<0

0)ACr >0

8)ACr =0

2)ACp = o0

23.B cooTrBeTcTBUH ¢ ypaBHeHHeM Kupxroda u Ha ocHoBaHHU rpadurka
AH

>T

MOJKHO YTBEPIKIATh, YTO JUISI UCCIICIYEMOU PeaKkIui U3MEHEHUE TeIIIOEMKOCTH:
a)ACp<0

0)ACpr >0

8)ACpr =0

2) ACp =00

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

»>T

MOJKHO YTBEPKIaTh, UTO JUISl HCCIEyEMON peakiini U3MEHEHUE TETIOEMKOCTH:
a) ACp<0

0) ACpr>0

B)ACp=0

2) ACp =0

25. BeraBpTe mponyiieHHoe c10Bo: «TemnoBoil 3¢ ¢GeKT peakiuyu 00pa30BaHus BELIECTBA U3 IIPOCTHIX BEILECTB,
OTBEYAIONINX HAUOOJIEE .....COCTOSHHIO DIIEMEHTOB, Ha3bIBACTCS TETUIOTOH 00pa30BaHMS».
a) TBEPJIOMY
0) mpocToMy
MSTKOMY
B) YCTOHUMBOMY
T')HEYCTOHYHBOMY.
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26. Termmora 06pa3oBaHUs KAKOTO M3 MPUBEAEHHBIX BEIMIECTB B CTAHJAPTHBIX YCIOBUSAX paBHA HYIO?
a) CO.

6) H.0

B) HCI

r) CuSO4

mH;

27. BeibepuTe paBUILHOE COOTHOIIEHNE MEXAY TeTUIOBBIMH 3(h(peKTaMu peaKIiy PpH MTOCTOSTHHOM JTaBIICHUH
Y TIPY TIOCTOSIHHOM 00BbEME:!

AH = AUR — AnT

AH = AU + AnRT

AH = AURT - An

AH =AU — AnRT

AH = AUT - AnR

28. K meTogam xpomaTorpaduu He OTHOCST
a) ra30-XHUJIKOCTHYIO XpOMaTorpaguio

0) adhuHHYIO XpoMaTorpaduio

B) MMOTEHIIMOMETPHUECKYIO XpoMaTorpaduio
r) TCX

29. OCHOBHBIM TIOKa3aTelieM B XpoMaTorpaduu sSBIIseTCs
a)E

0) K

B) Rf

r) Rc

30. ITokazarens npesOMIICHHSI CBETA HE 3aBUCUT
a) MIPUPOJIBI BEIECTBA

0) JUTMHBI BOJIHBI U3JTy4EHUSI

B) 4aCTOTHI 3JICKTPOMArHUTHBIX BOJTH

1) pedpakromeTpa

3agaHus I HTOTOBOI KOHTPOJIbHON PpadoThI
no Kypcy "®usnyecKkne MeTOAbI HccaenoBaHus"

Bapuant Nel
1. Xumundeckne u (hU3MUYECKUE CBOWCTBA MOJICKYN U BemlecTB. Kakue MeTojpl Ha3bIBAlOTCA (DU3HMYECKHUMHU
METOAAaMHM UCCIICIOBAHUS?
2. Kakne MeToapl MOHHM3AIIUH UCIIONB3YIOT B Macc-ClieKTpoMeTpuu? [lodemMy HMCIONb3yIOT pa3indHbIE METOIBI
HOHHU3AIN?
3. B uéM OCHOBHBIC OTJIMYHS PEHTICHOYJICKTPOHHBIX W (POTOIIEKTPOHHBIX crekTpoB? IlpuBemuTe BuUI
MTOJTy9aeMBIX CIIEKTPOTPAMM H COIIOCTABBTE HX.
4. Yro Takoe mepBblii Meron Jlebas ompeneneHusl IUIMOJIBHBIX MOMEHTOB Molekyn? KakoBa TexHHMKa W
METOMKA IKCIIepUMEHTA?
5. [IpuBemuTe cxemy 3KCIIEpUMEHTA B T'a30BOH 3ekTpoHorpaduu. [lepeunciure ycinoBus ero mpoBeIeHusl.

Bapuant Ne2
27



1. O6mras xapakTepucTHKa (PH3MICCKUX METOI0B HCCIICIOBAHNS BEIICCTB B XUMUH.

2. Kakvie TUmbl HOHOB HaOMIONAIOTCS B Macc-criekTpe? B KakuX yClOBUSX W JJIS KAKOTO TUIA MOJEKYJ Maja
BEPOSTHOCTH 00pa30BaHUS MOJICKYJIIPHOT'O HOHA?

3. KakoBa kuHeTHuecKas OdHeprus (POTOIIEKTPOHA, HCIyckaeMoro ¢ 1S-opOurtamu aroma yriepoaa (

E,, =2945B ) nox peiictueM nsiydenus ¢ oHepruei keanta £ =14879B 7

4. B uém coctout 3¢pdexT Llltapka ams MONMSIPHBIX MOIEKYI?
5. Ha kakue COCTaBJSIFOIIME MOXKHO Pa3feiiuTh IMOJHYK WHTCHCHBHOCTH PAacCEsHUS MOJICKYJIOH B Ta30BOM
anekTpoHorpadun?

Bapuant Ne3
1. [afiTe onpeneneHne mpsiMOi 1 0OpaTHOM 3a1aun (PU3MIESCKOTO METOAA.
2. B uéM cocroMT mpHHLIMIHAIbHAs cxeMa Macc-criekTpoMeTpa? IlpuBenute cxemy Macc-CleKTpoMeTpa
Hemmcrepa.
3. Kakumu mapamerpaMu XapakTepusyroTcs (OTORNEKTPOHHBIE CHEKTPbl MoJeKyn? UTo Takoe MOTeHLIHAIBI
MOHM3AIMH WK YHEPTHH arna0aTHUECKON U BEPTUKAILHOW HOHU3AINHN ?
4. Yro Taxoe BTopoil merox JlebGas? 3aBUCHT M OmpenersieMoe 3HAaYeHHE AWIIONBHOTO MOMEHTa OT BHIA
pactBopurens?
5. KakoB xapakTep 3aBUCUMOCTH MOJIEKYJSIDHOM COCTaBISAIOIIEA HMHTEHCUBHOCTH pPAacCesiHUS OT
TCOMCTPUUCCKUX U JTUHAMUYCCKUX IMTapaMETpPOB MOJICKYJII)I?

Bapuant Neq4
1. ChopmynupyiiTe yCIOBUS KOPPEKTHO MOCTABICHHBIX 33724 HCCIICAOBAHHSI.
2. HazoBuTe TUIBI AMHAMUYECKUX MacC-CIIEKTpOoMeTOB? B uéM ux noctonHcrna?
3. B 4éMm cyTh pentakcallmOHHOTO OXKe-TIPOoIecca U PeHTICHOBCKOM (hyopectieHIn?
4. Hanumute ypaBHenue Kiaysuyca - Moccotu. O0bscHUTE (QU3NYSCKUI CMBICH BEJIIMYUH, BXOASAIIUX B 3TO
YpaBHEHHE.
5. Kak pemaercsi 3ajaua HaXOXJICHUS MEXbSJICPHBIX PACCTOSHHH B MOJIEKyJe TeTpa-pTopuia KpeMHUs B
METO/Ie Ta30BOH ANEKTPOHOTpaduu (BU3yallbHAS METOAHNKA)?

Bapuant NeS
1. Knaccudukanust (Qpu3nMyecKMx METOAOB HUccienoBaHus. Kakue MeTonbl OTHOCIT K TPYIIE ONTHYSCKHX
METOJ0B HuccieaoBanusa? B uém nx oco6eHHOCTH?
2. KakoBo OCHOBHOE ypaBHEHHE MarHUTHOro Macc-criekrpoMmeTpa? Kak ocyriecTBisieTcs GOKyCHPOBKA MydKa
HOHOB IT0 HATPABJICHUIO B MATHUTHOM ToJie?
3. Hanummure ypaBuenue Jlopentia - Jlopenna. O0bsicHUTE (PU3UUESCKUN CMBICI BEIMYMH, BXOIAIIUX B 3TO
ypaBHEHHE.
4. Jlaiite ompejeficHHE XUMHUYECKOTO CIIBUTA B PEHTIEHO- U (POTORJISKTPOHHOU CHeKTpockonuu. IlpuBeaure
MPUMEPBI UCIIOIB30BAHMS XMMHYECKOTO CIBUIa B CTPYKTYPHOM aHaJIU3e.
5. ComocraBbTe mapaMeTpbl MEXbSIACPHBIX PACCTOSHUN B MOJEKYJaX, MOJydyaeMble METOJJAMH BpaIlaTeIbHON
CIEKTPOCKOIMH U Ta30BOM JICKTPOHOIPa(pHH.

Bapuant Ne6
1. HazoBute HaI/IGOHee BAXXHBIC XapaKTECPUCTUKU CIIEKTPOCKOIINYECKHUX METOAO0B MCCIICIOBaHMA. Yo BBI 3HAETE
0 croco0ax KJ1acCu(pUKaul METOA0B CIIEKTPOCKOITUH?
2. UTo Ha3BIBaeTCS pa3peIIaroIieil CHII0ON MacCc-CIIEKTPOMETPA U YeM OHA OTIPEIEIISICTCS ?
3. Hanmmmre ypaBaenue Jlebast u 00bsicHUTE (DU3MUYESCKUI CMBICIT BEJIMYUH, BXOJSIIUX B HETO.
4. Yem xapaKkTepu3yIOTCA PEHTTEHOBCKHUE CTIEKTPHI nornonieHus1? KakoBsl ux napameTpol?
5. YTo Takoe KOTepeHTHOE M HEKOTePEHTHOE PACCESTHUE IIEKTPOHOB?
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Bapuant Ne7
1. JudpaxnuoHHble METOABI HCCIENOBAHUS. YKaXHUTe 00JaCTH NPUMEHEHHS METOIOB pPEeHTIreHorpaduu,
aNeKTpoHOrpaduu 1 HeHTpoHOTpauH.
2. Kak ycranaBnmBaetcst OpyTTO-(hpopMysia BemecTBa 1o ero Macc-CIeKTpy?
3. Iokaxute Bo3MokHOCTH MeTona POC Ha mpuMepe YCTaHOBICHUS TOCIEAOBATEIBHOCTH PACIONOXKCHUS
3JIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
4. KakoBsl po6JieMbl IPU UCIIOIb30BAaHUH aAJUTUBHON CXEMBI Ul PacuyéTa TUIMOJIbHBIX MOMEHTOB MOJICKYJ1?
5. [louemy a1t yCKOpPEHUS MydKa 3JIEKTPOHOB B METOZE Ta30BOM AIIEKTPOHOTpa(uu MPUXOAUTCS UCTIONB30BATh
Hamnpspkerue B 40 - 60 kB?

Bapuant Ne8
1. Kak MOXHO OmpenenuTh XapakTepucTuaeckoe Bpems Merona? Kakoe 3HaueHHE MMEET XapaKTepHUCTHUECKOe
BpeMsI METOJia IPH CPABHEHUH Pe3yJIbTAaTOB, MOJYYCHHBIX pasauuHbIMU MeTogamu? [lokaxute 3To Ha mpuMepe
YCTaHOBJIEHHS CTpOeHws eHTadTopuaa dpocdopa.
2. Ilpeamomoxwure myTH (GparMeHTalWyd, NPUBOIAIIME K OOpa3OBaHMIO HOHOB B  MacC-CIIEKTpe
oensunmermiakerona m/e 134,119, 92, 91, 65, 51, 43.

3. Kax oHeprus cBsi3u 271eKTpoHa £, Ha HEKOTOPOM YPOBHE 3aBUCHT OT 3(Q(EKTHBHBIX 3apsA/10B Ha JaHHOM

aTOME U OKPY’KaIOIIHUX aToMax?

4. Kak MOXeT 6I)ITI> HCIIOJIB30BaH METOJ AUIIOJIBbHBIX MOMCHTOB IIpH YCTAHOBJICHHU CTPOCHUSA H30MCPOB
muxaopbensona?

5. KakoBbI ycoBus 3a7a41 paccestHUs IyyKa dIEKTPOHOB MOJICKYJIOH?

Bapuant Ne9
1. Kakue ¢uzuyeckne METOABI OTHOCATCSI K TPYIE METOJIOB JAUAIILKOMETPUM U MarHeToXuMuu? KakoBbl mx
BO3MO>KHOCTH?
2. I1o crepyromuM TaHHBIM HOCTPOUTH HOPMAJIM30BaHHYIO (POPMY Macc-CIIEKTpa:
m/e 139 138 137 122 107 106

% *100%  0.48 5.8 70.0 26.1 65.5 100

U YCTAHOBUTH CTPOCHHUE OPraHUYECKOTO BEIIECTBA.
3. Kak xoppenupyeT XUMHUYECKHH CIBUT B PEHTTEHODJIEKTPOHHOW CIEKTPOCKOMHUH CO CTEICHBIO OKHUCIICHUS
aToma ’jeMeHTa’?

4. Kak uCHonb3yIOTCsl JTaHHBIE IO JUIOIBFHBIM MOMEHTAaM MOJIEKYJ MPU W3YYCHUH TTOBOPOTHOW H30MEpHH?
[IpuBenuTe npuMepsl.

5. Uem ompenensercs 3HaYCHUE aTOMHOM aMIUIUTYAbl paccesiHus ?

Bapuant Nel0
1. UnaTerpauus pa3anyHbiX GU3MUECKUX METOJ0B uccienoBanus. [Ipumeps.
2. KakoBbl BO3MOXXHOCTH METOJA 3JIEKTPUYECKOTO pE30HAaHCAa JUIsl ONPEAETICHHS JAWUIOJBHBIX MOMEHTOB
MOJeKyn?
3. IlpuBemute mpHUMEpPH 3aKOHOMEPHOCTEM JMCCONMATHBHOM WOHM3AIIMA OPTaHWYECKUX COEAMHEHUH.
[Ipeanonoxkute myTH  (QparMeHTaluH, NPUBOAALIME K  0Opa3oBaHMIO HOHOB B  MaccC-CIIEKTpe
METHIIM30IPONMIKaOuHOMA:
m/e 134, 119, 92, 91, 65, 51, 43.
4. Ot 4ero 3aBUCUT UHTEHCUBHOCTh (POTORIIEKTPOHHBIX MMUKOB?
5. Ilepeuncnure BO3MOXXHOCTH WM OTPAaHUYEHHUS B OMNPEICIEHHH CTPYKTYPHI MOJIEKYJT METOAOM Ta30BOil
3JIeKTpOHOrpaduu.

Bapuant Nell
1. MaiiTe onpeneneHue NpsaMoii ¥ 0OpaTHOU 3a1aui (PU3NIECKOTO METOIA.
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2. B 4€M coCTOMT TpHUHIMIHAIbHAS CcXeMa Macc-cliekTpomeTpa? IlpuBemure cxemMy Macc-CIIEKTpoOMETpa
Hemmncrepa.

3. Kakumu mapamMeTpaMu XapakTepu3yroTcs (POTOIIEKTPOHHBIC CHEKTPhl MOJeKyna? UTo Takoe MOTCHIIHAIBI
MOHM3AINH WA YHEPTHH aAna0aTHIeCKON U BEPTUKATFHOW HOHN3ALNHN ]

4. Yto Ttakoe BTOpoil Mmeron [ebas? 3aBUCHT NU ompenesseMoe 3HAaYCHHWE AWIOJIBLHOIO MOMEHTa OT BHAA
pacTBopuTens?

5. KakoB xapakTep 3aBUCUMOCTH MOJIEKYJSIDHOM COCTaBISAIOIIEH HMHTEHCUBHOCTH pPAacCesHUSl  OT
FCOMETPUYECKUX U TUHAMUYECKUX TapaMeTPOB MOJIEKYIIbI?

Bapuant Nel2
1. ChopmynupyiiTe yCIoBUsI KOPPEKTHO MOCTABICHHBIX 3a7a4 HCCIICAOBAHHUSI.
2. HazoBuTe THIBI AMHAMUYECKUX Macc-CIIeKTpoMeToB? B uéM nx mocTtomHcTBa?
3. B uéMm cyTb penakcalliOHHOTO OXKe-TIpoliecca U peHTIeHOBCKOH (piyopecueHmn?
4. Hanmmmute ypaBHenune Kiaysmyca - Moccotu. O0bscHUTE (GU3MYECKUI CMBICT BEIWYHH, BXOMALNIUX B 3TO
YpaBHEHHE.
5. Kak pemaercsi 3amaua HaXOXICHUS MEXbAICPHBIX PACCTOSHUH B MOJIEKyJe TeTpa-pTopuia KpeMHUs B
METO/Ie Ta30BOH ANEKTPOHOTpaduu (BU3yallbHAS METOAHNKA)?

Bapuant Nel3
1. Knaccudukanus (Qu3Mgecknx METOJ0B HccliefoBaHUsA. Kakwe MeTompl OTHOCSAT K TPYIE ONTHYECKUX
METOAOB HccienaoBanus? B uém nx ocobeHHOCTH?
2. KakoBo OCHOBHOE ypaBHEHHE MarHMTHOTO Macc-criekrpomerpa? Kak ocymecTBusercs (HoKycHpOBKa MydKa
HMOHOB 110 HAalIpaBJICHHUIO B MArHUTHOM nose?
3. Hanumute ypaBHenue Jlopentia - Jlopenna. OObscHUTE (PU3UUECKUN CMBICIT BEIMYMH, BXOIAIIMX B 3TO
YpaBHEHHUE.
4. JlaiiTe ompeneneHHe XMMHUYECKOTO C/ABHTa B PEHTTeHO- M (OTOIIEKTPOHHOH crieKTpockonuu. [IpuBenure
MIPUMEPHI UCTIOIH30BAHMS XUMHYECKOTO CIIBUTA B CTPYKTYPHOM aHAIIU3E.
5. ComocTaBpTe mMapaMeTpbl MEXKBSICPHBIX PACCTOSHUN B MOJICKYJaX, MOJy4aeMble METOJaMHU BpaIiaTeabHOM
CHEKTPOCKOIIHHU 1 Ta30BOU 3JIEKTPOHOTpaduu.

Bapuant Nel4
1. HazoBure Hamnbosee BaKHbIE XapaKTEPUCTUKH CIIEKTPOCKOMTMYECKUX METOJIOB McCeoBaHus. UTO BBl 3HaeTe
0 croco0ax Kiraccu(huKaluu METOI0B CIIEKTPOCKOIINN?
2. Uto Ha3pIBaeTCS pa3peIIaroIiei CHII0N MacCc-CIIEKTPOMETPa U YeM OHA OTIPEIIEIISIETCS ?
3. Hanmmmre ypaBaenue Jlebast u 00bsicHUTE (PU3MYECKUI CMBICIT BEJIMYMH, BXOSAIIAX B HETO.
4. Uem xapaKkTepu3yIOTCS PSHTTCHOBCKHE CIIEKTPHI orTomeHus1? KakoBbl UX mapameTphl?
5. YTo Takoe KOrepeHTHOE M HEKOT'€PEHTHOE PACCESIHUE JIEKTPOHOB?

Bapuant Nel5
1. JudpaxnuoHHble METOABI HMCCIENOBAaHUS. YKaXuTe O00NacTH NPHUMEHEHHS METOAOB pPEHTreHorpaduu,
aNeKTpoHOrpaduu 1 HeHTpoHOTpauH.
2. Kak ycranaBiuBaeTcst OpyTTO-(hOopMyITa BEmecTBa 10 €ro Macc-CIeKTpy?
3. Iokaxute Bo3MokHOCTH MeTojna POC Ha mpuMepe yCTaHOBJIECHHUS MOCIENOBATEILHOCTH PAaCIOJIOKEHUS
AJIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
4. KakoBbl ipo0JieMBbl IPH UCTIOIB30BAaHUH aJUTUBHON CXEMBI [T Pacuéra TUMOJIBHBIX MOMEHTOB MOJICKY1?
5. [Mouemy it yCKOpPEHUSs Iy4Ka 3JIEKTPOHOB B METOJIE Ta30BOH AIIEKTPOHOTrpadUU MPUXOJUTCS UCTIONH30BATh
Hanpspkenue B 40 - 60 kB?

Bapuant Nel6
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1. Kak MOXXHO OINpeneNnuTh XapakTepucTHaeckoe BpeMs MeTona? Kakoe 3HaueHHE MMEET XapaKTepPHCTUIECKOEe
BpEeMsI METO/Ia TIPH CPABHEHUH PE3yJbTATOB, MONYYCHHBIX Pa3NHYHBIME MeTonamu? [Tokaxxute 3TO Ha pUMepe
YCTaHOBJICHUS CTpoeHUs nieHTadTopuna docdopa.

2. llpeagmonoxwure myTH (parMeHTanuu, TMPUBOIIIIME K OOpa3oBaHWIO HWOHOB B  MAacC-CHEKTpe
oemsmwiMmeTuinkerona m/e 134, 119, 92, 91, 65, 51, 43.

3. Kak OHEPTHA CBA3U 3JICKTPOHA Ecg Ha HEKOTOPOM YPOBHC 3aBUCHUT OT 3(1)(1)CKTI/IBHBIX 3apA10B HAa JaHHOM

aToOMe M OKPYXKAIOIMIUX aTomMax?

4. Kak MoxeT OBITh HCIIOJIb30BaH METOJ IUIIOJIBHBIX MOMEHTOB IIPH YCTAHOBJICHHUH CTPOCHHS H30MEPOB
auxyopoeHzona?

5. KakoBbI yciioBus 3a1a9u paccesiHus IyYKa JJIEKTPOHOB MOJIEKYIIOi?

Bapuant Nel?7
1. Kakne Qusuaeckre METONbI OTHOCSTCSA K TPYIIE METOAOB TUAIIBKOMETPUN W MareHToXxumun? KakoBbl nx
BO3MOKHOCTH?
2. [lo cnemyrommM JaHHBIM ITIOCTPOUTH HOPMATM30BAaHHYIO (DOPMY Macc-CIeKTpa:
m/e 139 138 137 122 107 106

% *100%  0.48 5.8 70.0 26.1 65.5 100

1 YCTAaHOBHTBH CTPOCHHE OPraHUYIECKOIO BEIIECTBA.
3. Kak xoppenupyer XUMUYECKHU CIBUI B PEHTICHOIJIEKTPOHHON CHEKTPOCKOMHUH CO CTEIEHbID OKUCICHHS
aToMa 3JieMeHTa?

4. Kak UCHOJb3YyIOTCSl JaHHBIE MO AMUIMOJIbHBIM MOMEHTaM MOJEKYJ MpPU HU3YYEHUU MOBOPOTHOU H30MeEpuun?
IIpuBenure npuMepsl.

5. Uem ompenensercs 3HaUCHUE aTOMHOM aMIUTUTYAbL paccesiHus?

Bapuant Nel8
1. MaTerpanus pa3nuyHbIx GU3MYECKUX METOJIOB HccienoBanus. [Ipumepsr.
2. KakoBbl BO3MOYKHOCTH METO/a 3JEKTPUYECKOTO pEe30HaHCa JUIs OMNpEAeTeHHS JAWUIOJIBHBIX MOMEHTOB
MOJIEKYIT?
3. IlpuBemute mpUMeEpHl 3aKOHOMEPHOCTEH IMCCOIMATHBHOW WOHHM3AIMA OPTaHWYECKUX COEIUHEHHU.
[Ipeanonoxute TyTH  QparMeHTanuy, MNPUBOAAIIME K  0Opa3oBaHHIO HOHOB B MacC-CIIEKTpe
METHIA30MPONIIKApOHHONIA!
m/e 134, 119, 92, 91, 65, 51, 43.
4. OT 4ero 3aBUCUT UHTEHCUBHOCTH (POTOAIIEKTPOHHBIX MMUKOB?
5. llepeuncnure BO3MOXXHOCTH W OTPAaHUYEHHUS B OIPENEICHWH CTPYKTYPHI MOJIEKYJT METOJOM Ta30BOH
3JIeKTpOHOTrpaduu.
Oo0pa3zen 0m1€TOB 10 JUCHUIIIHHE
"®uznyeckne MeTObI Hccae0BaHus"

MuHHCTepCTBO HAYKH U BbIciero odopasosanus Poccniickoii @enepannn
CeBepo-Ocernnckuii rocynapcrsenHblii yuusepeutet um. K.JI. Xeraryposa
Kadenpa opzanuuecxoti xumuu
Kype Qusuyeckue Memoovl UCCIe008aHUs
Bbuaer Ne 1
1. OOmas xapakTepucTHKa (U3UUECKUX METOJOB HCCIIeAOBaHMA B XuMHUH. lIpsimas u oOpaTHas 3agadm
MeToj1a. Y CI0BHS KOPPEKTHO MOCTaBICHHOM 3ana4un. Kinaccudukaiiysi METOI0B UCCIICIOBAHMS.
2. IlpoucxoxneHne (OTOIIEKTPOHHBIX M PEHTTEHOBCKUX CIEKTpoB. [loHsAtHe o Qmyopecnenimm. Oxe-
3JIEKTPOHHBIE CIIEKTPBHI.
3. 3aKOHBI MOTJIOMEHHUS CBETA.
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MuHHCTepPCTBO HAYKHU U BbIciIero oopasoBanus Poccuiickoii @eaepannu
Cesepo-OcetnHcknii rocynapcrsennblii yuusepenter um. K.JI. Xeraryposa

Kadeapa opeanuuecrkou xumuu

Kypc

Qusuneckue memoodvl UCCIEO08AHUS

buer Ne 2

1. Metoa macc-ciekrpomeTpur. CymHocTh MeToqa. CrocoObl MoHM3auK. [IpUHIMITHATBEHAS CXeMa Macc-
cnekrpoMetpa Jemicrepa. OCHOBHOE YpaBHEHHUE MACC-CIIEKTPOMETPHUH.

2. Yro Takoe XUMUYECKHUI CIBUT B ()OTOIICKTPOHHBIX criekTpax? [Ipumepsl.

3. Tumsr QJICKTPOHHBIX MEPEXOI0B.

MuHHCTepCTBO HAyKH U BbIciero odopasosanus Poccniickoii @enepanmnn
CeBepo-OceruHckuii rocygapcrseHnblil yuupepeuret uM. K.JI. Xeraryposa

Kadenpa opeanuuecroii xumuu

Kypc

IS A

Qusuneckue memoowvl UCCLEO008AHUS
buner Ne 3
CIIeKTpOCKOITMYECKHE METOIbl MCCIECNOBAaHMU. DHEPreTHYecKas XapaKTEePUCTHKA Pa3IMYHBIX METOJOB
cnekTpockonuu. Knaccugpukanus MeTonoB ClIeKTPOCKOIHH.
Kak onpenenstoTcst MOTEHIMANb HOHU3AIUH € TIOMOIIBIO METOIOB (POTORNIEKTPOHHOW CIIEKTPOCKOMUU?
3akoH ['yka u ero nmpuMeHeHHe B KOJIeOaTEIbHON CIIEKTPOCKOTIHH.

Bomnpocsl AJis1 NOAT0TOBKH K 3a4eTy MO AUCHUILIHHE
«@Pu3nIecKue MeTOAbI HCCIEeTOBAHUI»

Jaiite 00111yI0 XapaKTEpUCTUKY (PU3MUECKUX METOIOB B XUMHH.
Kakue mMeToibl Macc-CrieKTpOMETPHUN UCTIONB3YIOTCS B XHMHUN?
Kakue puznko-xuMuyecKue XapakKTEePUCTHKH MOXKHO OIPE/ISIIUTh METOAaMU MacC-CIIEKTPOMETpUN?
Kaxkxue MeTonp! onpeeneHus dIeKTPUISCKIX JUTOIFHBIX MOMEHTOB MOJIEKYJI UCITOJIB3YIOTCSI B XUMHUH?
Uro Takoe addext llTapka s BpamaTenbHbIX CIIEKTPOB?
Kak MUKPOBOJIHOBBIC CIEKTPhI M CIEKTPhl KOMOMHAIIMOHHOTO PACCESHUS HCIOJIB3YIOTCS IS
OTIpe/IeTIeHHsI TEOMETPUN CBOOOTHBI MOJIEKYIT?
Uro Takoe ra3oBas JIEKTPOHOTpadus U KaK €€ UCTIONB3YIOT B PEIICHUH 3a/1a4 CTPYKTYPHOU XHUMHUUN?
Mertoas! konebarensHoM (UK-, KP- ) cnekTpomerpumn.

Kak BBIPAXKACTCA KoJieOaTeIbHAas SHEprus E y B TapMOHHMYCCKOM HpI/I6J'II/I)KeHI/II/I JJIsA MHOTOATOMHOH

MOJIEKYJIBI MPYU KBAHTOBO-MEXAHUYECKOM PACCMOTPEHUH, U KaKUE Pa3IMyaroT TUIIBl YPOBHEH SHEpTHu,
MEPEXO0JIOB M YaCTOT B KOJI€OATEIIbHBIX CIIEKTpax?

10. Kak MOXHO MO KoJieOaTeabHBIM CIICKTpaM OHPCACIIUTb TOUCHUHYIO IpyIIly CUMMCETPHUHU, K KOTOpOﬁ

11.

12.
13.

OTHOCHUTCS MOJIEKYJ1a?

Uro Takoe XapakTepUCTHYECKHWE WM TPYIOBBIE YAacCTOTHI WM KaK 3TO IOHSATHE COTJacyeTcs ¢
orpeesieHueM HOPMaJIbHBIX KOJIeOaHui?

[lepeuncnure BO3MOXKHBIE TPUMEHEHHUS METOIOB KOJIe0aTENbHOM CIIEKTPOCKOITNH B XHMHH.

Kakas anmapartypa ncnonssyercs ams nonydenus konedatensubix K- u KP- ciekrpos?

14. Metoup! anexTpoHHOH (YD) criekTrpoMeTpuu.

15.

16.
17.

Kak kmaccuduuupyrorcs 3JeKTpOHHBIE MEPEXO0bI MOJEKYJ M KaK OTHOCSTCS K HUM HaONI0/aeMble B
CIIEKTpPAX MOJIOCHI?

YKaXuTe OCHOBHBIE CTPYKTYPHBIE M aHATUTUYECKUE TPUMEHEHUS DJICKTPOHHBIX CIIEKTPOB.

MeToabl peHTT€HOBCKOM U (POTORIEKTPOHHOM CIIEKTPOCKOIINH.
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18.

19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.

35.

CxeMaTHIHO TOSICHUTE MPOUCXOKACHHE (HOTO(PEHITEHO)ICKTPOHHBIX CIIEKTPOB, PEHTTEHOBCKOTO
MOTJIOIICHUSA U (PIFOOPECLICHIINH, 03KE-3IEKTPOHHBIX CIIEKTPOB.

Uro Takoe XUMUYECKHUH CABUT B (POTO(PEHTICHO) 3JICKTPOHHBIX CIIEKTPax?

MeTozabl MarHUTHOTO PE30HAHCA SIIEP U SJIEKTPOHOB.

3anumuTe ycIoBHUS SAEPHOTO U 3JIEKTPOHHOTO pe30HAaHCOB. UTO B HUX OOLIETo U B YEM UX OTIAYHA?
KakoBbl 0cHOBHBIE TTapaMeTphbl, u3MepsieMble B criekTpax SIMP, 1 kakyto oHu garoT uH(GopMauo?

UYro takoe auHamuueckuit SSMP?

Uro takoe g-¢axTtop Jlanae u 4To OH OTpaxkaeT?

[lepeuncnure 1 KpaTko oXapakTepu3ynTe METOIbl MHOKECTBEHHOI'O PE30HAHCA.

MeToabl KBagpyMoJILHOTO M FaMMa-pe30HaHca Saep.

3anummTe U 00BACHUTE 00IIee KIACCUUECKOE BBIPAKCHUE SHEPIHU KBAAPYIIOIBHOTO B3aUMOJICHCTBUS
sapa C HEOAHOPOITHBIM JJIEKTPUYECKUM II0JIEM OKpYXeHus. B uém ero ornuume OT BBIpAKEHHS
COOTBETCBYIOILIETO KBAHTOBO-MEXaHUYECKOTO oreparopa (raMUIbTOHHAaHa)?

Kaxkue mapametps onpenensirorest B criektpockonun SIKP u kakyro nH(OpMaInio oHl HecyT?

B uém cyTh 1 kakoBHI ycioBus HabOroaeHus s dexra Meccoayspa?

Uro Takoe U30MEpHBIN (XUMUYECKHI) CABHUT B MeccOay3pOBCKOM CIIEKTPOCKOITHH?

AOcomtoTHast KOH(DUTYpaIrs MOJIEKYIL.

Urto Takoe abCONMIOTHAS KOHPUTYpAIUs MOJICKYJI?

Kakue MeTopl HCTIONB3YIOTCS IPU UCCIEAOBAHUH ONTHYECKH aKTUBHBIX BEIECTB?

Kakne meronsl MCHONB3YIOTCS Uil ONPEACICHUS IVIaBHBIX 3HAUYCHWH 3JUTMIICOMIA MOJSIPU3YEMOCTH
MOJICKYI1?

B uém coctout apdpext Papanes u meroq MKJ]? Kak oHM HCTIONMB3YIOTCS B XUMHH?

OneHuBaHue OTBETA CTYJACHTA HA 3a4€TE

Xapaxmepucmuka omeema oanl

JaH monHbIN, pa3BepHYTHII OTBET Ha TOCTABICHHBIM BOMPOC, MOKa3aHa COBOKYMHOCTH | 27-30
OCO3HAHHBIX 3HaHHI 00 OOBEKTEe, MNPOSBISAIOUIASCS B CBOOOJHOM OINEPUPOBAHUH

MOHSTUSIMHA, YMEHHH BBIJCIUTh CYNIECTBEHHbIE W HECYIICCTBEHHBIC €r0 IMPHU3HAKH,
MPUYUHHO-CIICJICTBCHHBIC CBsI3U. 3HaHHE 00 OOBEKTe JEMOHCTpHpYyeTCs Ha (oHe
IIOHUMAaHHus €ro B CHCTEMC ):[aHHOfI HayKUl W MEKIUCHUILIMHAPHBIX CBSI3€EH. OTBeT
bopMyaMpyeTcsi B TEPMHHAX HAyKH, H3JI0KEH JHMTEPATypHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTeieH, IEMOHCTPUPYET aBTOPCKYIO TIO3UIIMIO CTYICHTA.

JlaH monHbINA, pa3BEpHYThIA OTBET Ha IIOCTABJICHHBIA BOIIPOC, IIOKa3aHAa COBOKYIIHOCTh
OCO3HAHHBIX 3HaHUH 00 00BEKTE, JOKA3ATEIHHO PACKPHITHI OCHOBHEIE MOJIOKEHHUS TEMBI; B
OTBETE€ TPOCICKHMBAECTCS YETKas CTPYKTypa, JIOTMUYECKass IOCJIEJ0BATEIbHOCTD,
OTpaXKarolasi CyIIHOCTh PaCKPBIBAEMBIX MOHATHH, Teopuil, aBieHuil. 3HaHne 00 00BEKTe
JeMOHCTpupyeTcss Ha (OHE TOHMMaHWs €ro B CHUCTEME JIaHHOW Haykd |
MEXIUCUUIUIMHAPHBIX cBsi3eil. OTBET M3JI0KEH JUTEPaTypHBIM SI3BIKOM B TEPMHMHAX
Haykd. MoryT OBITb JOMNYyILEHBbl HEAOYETHl B OIpPEACICHWM MOHSATHH, HWCHpPABICHHBIC
CTYIEHTOM CAMOCTOSITENIEHO B ITPOLIECCE OTBETA.

23-26

JlaH nonHbId, pa3BEpHYTHIA OTBET HA MOCTABJIEHHBIN BOMIPOC, TOKAa3aHO YMEHHUE BBIIEIUTD
CYILIECTBEHHbIE U HECYUICCTBEHHBIC MPU3HAKH, MPUUUHHO-CIECACTBEHHbIC CBA3U. OTBET
YETKO CTPYKTYPUpPOBAH, JIOTMYEH, W3JI0OKEH B TepMHHaX Hayku. OAHAKO JOMYIIEHBI
HE3HAYUTEIbHBIC OIIMOKA WM HEI0YEThl, HCIPABICHHBIC CTYJACHTOM C IOMOIIbIO
«HABOJALIMX» BOIPOCOB MPETOJaBATEIS.

19-22

HaH HOJ'IHBIﬁ, HO HEAO0CTAaTOYHO HOCJ'ICI[OBaTeJ'ILHLIfI OTBET HA MOCTaBJICHHEIN BOIPOC, HO
IIpu 3TOM IIOKAa3aHO YMCHHC BBIACIUTH CYHICCTBCHHBIC W HCCYHICCTBCHHBLIC IPU3HAKU U
MIPUYINHHO-CJIICACTBCHHBIC CBA3U. OTBeT JOrHYeH U U3JIOKEH B TEPMHUHAX HAYKH. MOFyT
OBITh AOIYIICHBI 1-2 ommbOKu B OMpeACICHUU OCHOBHBIX HOHHTHfI, KOTOpPbIC CTYACHT
3aTPpYyAHSCTCA UCIIPABUTH CAMOCTOSATCIILHO.

15-18

JlaH HemoCTaToOYHO TMOJHBIA M HEIOCTATOYHO pa3BepHYThIM otTBer. Jloruka wu
MOCIIEZI0BATENBHOCTD M3JI0KEHNSI UMEIOT HapylleHus. JlomymeHsl oMK B pacKpPBITHH
MOHSITHH, yMOTpeOseHnn TepMHHOB. CTYJEHT HE CHOCOOCH CaMOCTOSITENILHO BBIJCIUTH

11-14
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CYILIECTBEHHBIC U HECYIIECTBEHHBIC NPU3HAKU U MIPUUYUHHO-CIICCTBEHHBIEC CBSI3U. CTYICHT
MOXKET KOHKPETH3HPOBaTh OOOOIIEHHbIE 3HAHWA, J0Ka3aB Ha NpPUMEpax HX OCHOBHBIE
MOJIOKEHUSI TOJNBKO C TIOMOIIBIO IpemnofaBarels. PedeBoe odopmienne TpedyeT
MIONPABOK, KOPPEKIIHH.

JlaH HENoJHBINA OTBET, JOTHKA U TOCJCI0BATEILHOCTh H3JIOKCHHUS UMCIOT CYIICCTBECHHBIC
HapymeHus. JlomyieHpl TpyOble OIMOKH MPH ONPEICICHUH CYNIHOCTH PaCKPBIBACMBIX
MOHSATHI, TEOPHH, SIBICHUMN, BCIEICTBAE HEMOHUMAHUS CTYJACHTOM WX CYIICCTBEHHBIX U
HECYIISCCTBCHHBIX IPU3HAKOB W CBsi3ed. B OTBETe OTCYTCTBYIOT BBIBOJABI. Y MEHHUE
PacKphITh KOHKPETHBIC TMPOSBICHHS OOOOIICHHBIX 3HAHWUM HE TOKa3aHo. Pedesoe
odopmireHue TpedyeT MonpaBoK, KOPPEKIIHH.

7-10

JlaH HETOJHEIN OTBET, MPEACTABIISIONINA COO0M pa3po3HEHHBIC 3HAHMUS IT0 TEME BOIIpOCa C
CYIICCTBCHHBIMM OIIMOKaMU B OmpeleNieHusX. [IpucyTcTBYyIOT (parMeHTapHOCTS,
HEJIOTHMYHOCTh W3NoKeHus. CTYIZeHT HE OCO3HaeT CBSA3b JAaHHOTO TIOHSTHS, TEOpHH,
SIBIIEHUSI C JPYTUMH OOBEKTaMU AUCHUATLIHHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIMS 1
JOKa3aTCJIbHOCTh W3JI0XKCHUS. Peun HErpaMOTHas. I[OHOJIHI/ITGJ'H)HBIC U YTOUHAIOHIUC
BOIIPOCHI MPEIoJgaBaTeiid HE IMPUBOAAT K KOPPEKIHMHM OTBECTAa CTyACHTAa HE TOJBKO Ha
MTOCTaBIICHHBIN BOMIPOC, HO M HA APYTHE BOIPOCHI TUCIUILINHEIL.

1-6

He IOJIY4YE€HbI OTBETEI 11O 0a30BBIM BOITpOCaM JUCHUILIHNHEI.

IToka3zatenu u KPUTEPUH ONCHUBAHUSA KOMIIeTEHIIMH Ha PA3JIMYHBIX dTanax ux (l)OpMHpOBaHI/Iﬂ,

OIMHCAHHUC HIKAJ OICHUBAHUSA

YpoBeHb c(h)OpPMUPOBAHHOCTH KOMIIETEHIIMI

«MHHAMAJILHBIH «MuHMMAJBbHBII «Cpenuuii ypoBeHb» «BbIcokuii

YPOBEHb He ypoBeHnb» (50-70 6ans10B) (71-85 b6ansioB) ypoBeHnb» (86-100

AOCTUTHYT» (MeHee Komnerenuuu Komnerenuuu 0aJ1J10B)

50 6ans0B) c(hOopMHUPOBaHBI. c(hOpMHUPOBaHBI. Komnerennun
Komnerenuuu ne c(hopMHUPOBaHBI.
c(hOpPMHUPOBAHBI. CdopmupoBanbl 6a30BbIC 3HaHus OOIIMPHbIE,

CTPYKTYpBI 3HaHUH. CHUCTEMHBIE. 3HaHUS TBEP/BIE,
3HaHUA OTCYTCTBYIOT, | YMeHHs (pparMeHTapHBI U YMeHus HocsT apryMEeHTHPOBaHH
YMEHUS U HaBBIKU HE HOCSIT PENPOTYKTUBHBIT PENPOTYKTUBHBIN b€, BCECTOPOHHHE.

c(hOpMHUPOBAHBI. xXapakrep. XapakTep, MPUMEHSIOTCS | YMEHUs YCIENIHO
JlemoHCTpUpyeTCs HU3KUI K PEIICHUIO THUITOBBIX MIPUMEHSIOTCS K
YPOBEHb 3aJaHuH. pEIIEHNIO KaK
CaMOCTOSITEITbHOCTH HdemoncTpupyertcs TUIOBBIX, TaK U
MTPaKTHYECKOTO HABHIKA. JIOCTaTOYHBIA YPOBEHb HECTaHJIAPTHBIX
CaMOCTOSITETILHOCTH TBOPYECKUX
YCTOHYMBOTO 3aJ]aHUM.
MIPaKTHUYECKOTO HaBbIKa. | JleMoHCTpupyeTcs
BBICOKHIA YPOBEHb
CaMOCTOSITEIIbHOCT
1, BEICOKast
aIanTUBHOCTh
PaKTUIECKOTO
HaBBIKA
Onucanue KpuTepueB OLEHNBAHUS
OO0yyaromuiics OO0yyarommuiics OO0yyaromuiics OO0yuaromuiics
JEMOHCTPHUPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JEMOHCTPHUPYET:
- CyIIleCTBEHHEIE - 3HaHUsSI TEOPETUIECKOTO - 3HaHHUE U IOHUMaHHe - Ty0oKHe,
poOebl B 3HAHUX MaTepHana; OCHOBHBIX BOIIPOCOB BCECTOPOHHUE U
yueOHOro MaTepHana; - HETIOJIHbIE OTBETHI Ha KOHTPOJIHPYEMOTO apryMEHTHPOBAHH
- JIOIYCKAIOTCSI OCHOBHBIE BOTIPOCHI, 00BbeMa IIPOrpaMMHOTO bI€ 3HAHUS
NPUHIMIINAIEHBIE omnOKH B OTBETE, MaTepuana; MPOrPaMMHOT0
OomMOKY NpH OTBETE | HEAOCTaTOYHOE MOHUMAaHUE - TBEpAbIC 3HAHUS MaTepHana;
Ha OCHOBHBIE BOTIPOCHI CYIITHOCTH M3JIaraeMbIX TEOPETHIECKOTO - TIOJTHOE
Omiera, OTCYTCTBYET BOIIPOCOB; Marepuana. MTOHHMaHHUe
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3HAHUEC U IOHUMAaHUC
OCHOBHBIX ITOHSATHI 1
KaTerOpui;

- HEIIOHUMAaHHUE
CYIIHOCTH
JIOTIOTHUTEITBHBIX
BOIIPOCOB B paMKax

- HEYBEPCHHBIC U HETOUHBIE
OTBETHI Ha
JIOTIOTHUTEIBHBIE BOIIPOCHI;
- HEJIOCTaTOYHOE BJIaJICHUE
JINTEPATYypPOU,
pEKOMEHJOBaHHOU
MIPOTPaMMOM TUCITUTUTHHEL;

-CII0COOHOCTH
yCTaHABJINBATh
00BICHATH CBSI3b

MPAKTUKU U TEOPHH,
BBISIBIIATE TPOTHBOPEUHS,
POOJIEMBI U TEHIECHIIUH
pa3BUTHS;

CYIIHOCTH U
B3aNMOCBSI3H
paccMaTpuBaeMBbIX
IIPOLIECCOB U
SIBIICHHI, TOUHOC
3HAHHUE OCHOBHBIX
MIOHATUHI B paMKax

3aJjaHul Ouera; - yMeHHe 0e3 rpyObIxX - IPaBUJIbHEIE U 00Cy)IaeMBIX
- OTCYTCTBHE YMECHHSA OIINOOK peraTh KOHKpETHEIE, 0e3 TPyOBIxX 3a/laHui;
BBITIOJTHSTh MPaKTUYECKUE 3aJaHMs, omrOOK, OTBETHI HA - COCOOHOCTH
MPaKTUIEeCKUE KOTOpEIE CIeAyeT MOCTaBJICHHBIE BONPOCHL; | YCTaHABIMBATh U
3aaHus, BBITIOJTHATD. - YMEHHE penaTh OOBSCHATH CBSI3b
IpeTyCMOTPEHHBIE NpaKTHYECKUE 33/1aHM, HPaKTHKA U
MPOTpaMMOi KOTOpEIE CeayeT TEOPHH;
JMCIUTUINHEI, BBITIOJTHUTB; - JIOTHYECKH
- OTCYTCTBHE - BIIJICHHE OCHOBHOM MIOCJIEI0BATEIILHbIC
TOTOBHOCTH JUTEPaTypoH, , CoJlepXKaTeNbHbIE,
(cmocobHOCTH) K PEKOMEHIOBaHHOM KOHKpETHBIE U
JIMCKYCCHH M HU3KYIO IPOrpaMMOi MCUYEPIBIBAIOIIHE
CTETeHb JTUCHUTUTAHBL OTBETHI Ha BCe
KOHTAKTHOCTH. - HaJTu4ue COOCTBEHHOM 3amanus OueTa, a
000CHOBaHHOW TTO3UITHH TaKKe
10 00CyK/1aeMbIM JOTIOJTHUTEIBHBIE
BOIIPOCaM. BOTIPOCHI
Bo3moxHbI AK3aMEHaTOpPa;
HEe3HAYNTEIbHBIC - yMEHHUE penaTh
OTOBOPKH U HETOYHOCTH B MPaKTUICCKUE
PaCKpBITUH OTICIBHBIX 3aJlaHus,
TIOJIO’KEHHUH BOTIPOCOB - cBOOOTHOE
Ousera, MPUCYTCTBYET WCTIONIb30BaHKE B
HEYBEPEHHOCTh B OTBETaX OTBETax Ha
Ha BOTIPOCHI BOITPOCHI
MaTepuaIoB
PEKOMEHIOBaHHOU
OCHOBHOM U
JIOTIOJTHUTEIEHON
JIUTEPATYPHIL.
Ounenka Onenka Ounenka «xopouo» / Ouenka
«HEYI0BJIETBOPUTENb | «yAOBJIETBOPHTEIbHO» / «3aYTEHO» «OTJIUYHO» /
HO» /He3a4TeHO «3a4YTEHO» «32UTEHO»

Tembl 1a60opaTOpHBIX padoT (J/IaGopaTopHbIil NPAKTUKYM).
JlaGopaTopHbIii MPaKTUKYM Y4EOHBIM IIJIAHOM HE MPEyCMOTPEH.

IIpumepHasi TeMaTHKa KypCOBBIX padoT.
KypcoBbie paboThl y4eOHBIM IIJIAHOM HE MTPELYCMOTPEHBI.

9. YueOHO-MeTOqUUYECKOE U HH(OPMAIHOHHOE 00ecedeHHEe TUCIUTLTHHEI (MOTYJIS)
Jluteparypa
@) OCHOGHaA Tumepamypa:
1. Jlykos, B.B. ®usnueckue meronbl uccienopanus B xumuu / B.B. Jlykos, W.H. lllep6akoB. —
PoctoB-Ha-lony: UsnmatensctBo HOxHOro dhenepanpHoro yuusepcurera, 2016. — 216 c¢.: cxeM., Tabi., WI. —
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Pexxum moctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=461932. — bBubxuorp. B
kH. — ISBN 978-5-9275-2023-7. — TeKCT: 371eKTPOHHBIIA.
2. dusnyeckue METOAbI UCCICAOBAHUA U UX MPAKTUYICCKOC MPUMCHCHHUC B XUMHWYCCKOM aHAJIN3EC /

H.I'. Spemmes, FO.H. Measenes, M.U. TokapeB u ap. — M3manue BTopoe, repepaboTaHHOE M JIOMOJTHEHHOE. —
Mocksa: [Ipomereit, 2015. — 196 c.: cxem., wn., Tabm. — Pexum poctynma: 1o TOJMNKCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=426720. - ISBN 978-5-9906134-6-1. — Tekcr:
3JIEKTPOHHBIH.

3. 3BekoB, A.A. CriekTpalibHbIe METO b HccenoBanus B xumuu / A.A. 3BekoB, B.A. HeBocTpyes,

A.B. Kanenckwii; MunnctepctBo oOpa3oBanns u Hayku P®D, demepanbHOoe rocygapCcTBEHHOE OIOKETHOE
o0pazoBareibHOE yUpeXkIeHHE BBICHIErO MpodeccHoHaIbHOro obpasoBaHus «KemMepoBCKUil rocynapCcTBEHHBIN
yauBepcute™». — KemepoBo: KemepoBckuii rocymapcTBeHHbIH yHuBepeuTeT, 2015. — 124 c.: cxeM., Tabn. —
Pexxum moctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=437497. — bubauorp. B
kH. — ISBN 978-5-8353-1823-0. — TekcT: 3MeKTPpOHHBIH.

4, JIpiruna, T.3. OU3NKO-XUMUYECKHE U aICOPOIIMOHHBIE METO/IBI HCCIIETOBAHHS HEOPTaHUIECKUX

MPUPONHBIX MuHepadbHbIX copbenToB / T.3. JIermaa, O.A. MuxaiinoBa;, ®enepanbHOe areHTCTBO IO
obpaszopanuto, 'OY BIIO KazaHckuii rocyaapCTBeHHBIN TexHOJOru4eckuii yHuBepcuter. — Kazanb: KI'TY,
20009. - 79 C.: HIL., TalI., CXEM. - Pexxum JOCTyTIA! 1o MOJIITHCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=258968. — bubnuorp. B ku. — ISBN 978-5-7882-0682-0. —
TeKCT: 3JEKTPOHHBIH.

5. [TanoBa, T.B. CoBpeMeHHbIE METOJbl MCCIEIOBAHUS BEUIECTBA: JIEKTPOHHAS M ONTHYECKAas
mukpockomnusi: [16+] / T.B. [TanoBa; MununctepctBo oOpa3zoBanusi 1 Hayku P®D, OMckuii rocynapcTBEHHBIH
yauBepcuteT uM. @. M. JloctoeBckoro. — Omck: OMI'Y um. @.M. JloctoeBckoro, 2016. — 80 c.: Tadm., cxem., .
— Pesxum poctyma: mo moamucke. — URL.: http://biblioclub.ru/index.php?page=book&id=563044. — bubauorp. B
kH. — ISBN 978-5-7779-2052-2. — TekcT: 3MeKTPOHHBIH.

6. [Tonosa, JI.®. MHCTpyMEHTAIbHBIE METO/BI aHaK3a: [IpakTHKyM N0 aHATUTUYECKOW XUMHH /

JI.®. [oroBa; MwunucrepcTBO 00pa3oBanus u Hayku Poccuiickoit ®enepanun, CeBepHblid (ApKTHYECKHIT)
(denepanbublil yHUBepcuTeT uMeHn M.B. JlomonocoBa. — Apxanrensck: CADY, 2014. — 264 c.: cxem., Tabi. —
Pexxum mocryna: no moamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=436184. — Bubauorp.: c.
255. — ISBN 978-5-261-01007-4. — TekcT: MeKTPOHHBIH.

7. CanpaukoBa, E.B. MHCTpyMmeHTanbHblE METONBl aHaINW3a. Te€OpeTHYecKHe OCHOBBI U

npaktuueckoe npumeneHne / E.B. Campaukosa, T.I'. MumykoBa, MwuHHCTEpCTBO 00pa3oBaHUsI W HAYKU
Poccuiickoit @enepanyn, OpenOyprekuii ['ocymapctBennsiiit Yausepeurer. — OpenOypr: OI'Y, 2017. — 122 c. :
cxeM., Tabi. — Pexxum moctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=481799. —
Bubmuorp.: c. 116. — ISBN 978-5-7410-1725-8. — TekcT: 2I€KTPOHHBIIA.

8. AHanuTH4ecKas XUMUs: QU3MKO-XUMHYECKHE U Qu3ndeckue meroasl aHanusa / MI.H. MoBuas,

T.C. I'opbynosa, U.W. Esrennesa, P.I'. PomanoBa; MunncrepcTtBo o0pazoBanus u Hayku Poccuu, denepanproe
roCy/IapCTBEHHOE OIO/DKETHOE 00pa3oBaTeNbHOE YUYPEKACHHUE BBICIIETO MPOo(hecCHOHATBHOrO 00pa3oBaHUs
«KazaHckull HalMOHANIBHBIN HCCIIEN0BAaTEIbCKUN TEXHONOrHUeckuil yHuepcurer». — Kazanb: M3marenscTBo
KHUTY, 2013. - 236 «c¢.. w1, T1abn, cxeM. — Pexwum [gocTyma: 1O  MOAMNHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=259010. — bubauorp. B ku. — ISBN 978-5-7882-1454- 2. —

TeKcT: 2JEKTPOHHBII.

9. Xpomarorpadpuueckue meronbl ananusa / E.B. ITamkosa, E. Bomocora, A.H. Hlunyns u ap.;
denepanbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTeNbHOE YUPEKICHUE BBICHIETO MPOQECCHOHAIBHOIO
oOpa3oBannsa CTaBpOMOIBCKUI TOCYAapCTBEHHBIN arpapHblid yHHBepcuTeT. — CtaBpomnois: CTaBpOmoIbCKUl

rOoCyZapCTBEHHBIM arpapHeli yHuBepcureT, 2017. — 59 c.: mn. — PexuM JocTynma: 1o MOJIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=484984. — bubnuorp.: ¢. 47-48. — TeKCT: SMEKTPOHHBIIA.

10. [Tentun FO.A., Buikos JI.B. ®u3udeckne MeToapl uecaeaoBanusa B xumun. — M.: Mup, 2006.
— 683 c.
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11. Jlebenen, A.T. Macc-ciektpomerpusi B opranuyeckoi xumuu / A.T. JlebeneB. — 2-e¢ wusm.,
nepepab. u gon. — Mocksa: Texnocdepa, 2015. — 704 c. : wn.,radn., cxem. — (Mup xumun). — Pexxum gocryma:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=496508 . — bubauorp.: c. 638-681. — ISBN
978-5-94836-409-4. — TeKcT: 31eKTPOHHBIIA.

12. Anpu, B.A. W3yuyenne NOTIOMICHUSA YABTPA(GHONETOBBIX M HHPPAKPACHBIX JIyded B CBA3M C

ctpoenueMm Monekyn / B.A. Aupu. — Ilerporpan: 6.u., 1919. — 218 c. — Pexum gocTyna: mo HOAMHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=467338. — TekcT: 2IEKTPOHHEIIA.

0) OononHumenvHaa 1umepamypa

13. Nmenko, A.A. Jludpakius >IIEKTPOHOB: CTPYKTypa MU JAWHAMHUKA CBOOOIHBIX MOJICKYNI W
KOHIICHCHPOBAHHOTO cocTostHUS BemiectBa / A.A. Umenko, I'.B.T'mpuues, HO.W. TapacoB. — Mocksa:
®dusmarmur, 2012, - 615 c.. wn, cxem., Tabn. — Pexum gocryma: 1Mo MONIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=275474. — ISBN 978-5-9221-1447-9. — Tekcr:
3JEKTPOHHBIH.

14, [Mytunues, H.M. Kiaccuueckas Teopus MOJIApU3AllMM  MOJICKYJISAPHBIX  CHUCTeM  /

H.M. llyrunnes, 1.H. [Tytuanes. — Mocksa: @m3marmut, 2011. — 176 c. : mi., cxem., Tabn. — Pexxum gocryma:
mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=457681. — ISBN 978-5-9221-1335-9. —
TekcT: 31eKTPOHHBI.

15. [TuBoBapos, C.C. ®uznyeckue OCHOBBI TEOPUH ONTUYECKOW U PEHTICHOBCKOM CIMEKTPOCKOIHU:
[16+] / C.C.IIuBoBapos; Cankr-IletepOyprckuii rocymapcTBeHHblii yHuBepcuteT. — Cankr-IlerepOypr:
WznatensctBo Cankt-llerepOyprckoro ['ocynmapcrBennoro YuauBepcutera, 2016. — 164 c.: cxem., wi. — Pexxum
noctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=458095. — ISBN 978-5-288-
05653-6. — TeKcT: PIMEeKTPOHHBIH.

16. 3BekoB, A.A. CnekrpodoTomMeTpusi B yIbTpaduoaeToBoi 1 BUANMON oOnacTsax. TeopeTnueckue
OCHOBBI M TPHWJIOKEHHUS JUIA 3JeMeHTHOro aHamm3a: [16+] / A.A. 3Bekos, A.B. Kanenckuii; MunucrepcTBo
obpasoBanus U Hayku Poccuiickoii @enepanun, PenepanbHoe rocy1apCcTBEHHOE OI0IKETHOE 00pa3oBaTeibHOE
yupexkaeHue Beicliero obpaszoBanus «KemepoBckuii rocymapcTBeHHbI yHHBepcuTeT». — Kemeposo:
KemepoBckuii rocynapctBeHHsiit yHuBepcuter, 2016. — 113 c.: un. — Pexum mocTyma: mo MOIIHCKe. —
URL.: http://biblioclub.ru/index.php?page=book&id=481648. — ISBN 978-5-8353-2044-8. — Tekcr:

3JIEKTPOHHBIH.

17. Kysneunkos, O.A. ®dusnko-xuMuueckue MeTonasl KoHTposisi KauectBa / O.A. Ky3HeuMKOB;
MunucrepctBo oOpa3oBanus W Haykm Poccuiickoit ®Denmeparnum, Bonrorpanckuit rocyaapcTBEHHBIN
ApPXUTEKTYPHO-CTPOUTENBHBIA YHUBEpcUTET. — Bousrorpan: Bonrorpaickuii rocyJapcTBEHHBIM apXUTEKTYPHO-
CTpouTenbHBI yHUBepcureT, 2015. — 96 c.: wmn., Tabn., cxem. — Pexum nmoctynma: mo TOIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=434823 . — Bubawuorp. B ku. — ISBN 978-5-98276-750-9. —

TeKcT: 2JEeKTPOHHBI.

18. CrporanoBa, E.A. Oprannueckas xumus: llpaktukym / E.A. Ctporanosa, II. I[lonomapesa,
M. Kueknaen; MunmCTEpCTBO 00pazoBanms U Hayku Poccuiickoit Deneparnn, OeneparbHOE TOCYIAPCTBEHHOES
OropKeTHOE 00pa3oBaTeNbHOE YUYPEXAECHHE BBICHIErO MPO(ECCHOHANBHOr0 o0pazoBanua «OpeHOyprekuit
TOCyIapCTBEHHBIN yHUBepcuTeT». — Opendypr: OpeHOyprckuii rocynapcTBeHHbli yausepeutet, 2013. — Y. 3.
IIpumenenue meronos Y@, UK u [IMP cniekTpockonuy B CTpPYKTYPHOM aHAJIM3€ OPTraHUUYECKUX COCAUHEHUM. —
115 c.: WII., CXEM. — Pexum JIOCTyIa: o MOJIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=260751. — TekcT: 3eKTPOHHBIIA.

19. Kynmos, A.X. ®ypoe-KP u @ypre-UK cnexrpsl nonumepos / A.X. Kynmos, I'.H. XKmwxun. —

Mocksa: Texnocdepa, 2013. — 696 c.: cxem., ni. — (Mup xumum). — Pexxum nocryma: mo mopamucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=273788. — bubmaworp.: c. 39-40. — ISBN 978-5-94836-360-
8. — TekcT: 3NeKTPOHHBIH.

20. MenbpaukoB M.Sl., DKciepuMeHTaIbHBIE METOABI XUMHHM BBICOKMX 3Hepruid / Ilog obmi. pen.
M.A. MensHukoBa: ydeOHoe mocobue - M.: M3naTenbcTBO MOCKOBCKOTO rOCYAapCTBEHHOTO YHUBEPCHUTETA,
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2009. - 824 c. - ISBN 978-5-211-05561-2 - Tekcr : snekrponnsiit / OBC "KoncynsTant cryaeHTa": [cauT]. -
URL.: http://www.studentlibrary.ru/book/ISBN9785211055612.html Pesxim ocTyma: Mo MOIIHCKE.
21. Béxkep 0., Cnekrpockomusi / békkep 0. - M. Texnocdepa, 2009. - 528 c. - ISBN 978-5-

94836-220-5 - Tekct: oanektponnsii  // OBC  "Koncymbrant crymenta": [cadt]. - URL:
http://www.studentlibrary.ru/book/ISBN9785948362205.html Pexwim gocTymna: mo moAMucKe.
22. Bymunopoa I'.B., OCHOBBI XMMHUYECKOH TEPMOIMHAMHUKH (K Kypcy (GHUIHUECKOW XUMHH):

yue6HOe mocobme / I'.B. bymumoposa, F0.I'. lamameraumaoB, X.M. fpomeBckas. - Kazans: M3garenscTBO
KHUTY, 2011. - 218 c. - ISBN 978-5-7882-1151-0 - Tekcr: anextponnsiii // 9BC "KoHcynbTaHT crymeHTa':
[caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9785788211510.html Pexxim gocTyma: mo moamnmcke.

23. dusnveckre MeToAbl B Heopranmdeckod xumuu / Jlparo, Paccen C.; mep. ¢ aurm. M.E.
Hsatkunoit. - M.: Mup, 1967. - 464c.
24, Opraanueckas xumust / E.A. Ctporanoma, W. Ilapmuma, M. Kuekmaes, I1. Ilonomapesa;

MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoii @epepaunu, denepanbHoe rocyJapcTBEHHOE OIOIKETHOE
o0pa3oBaTeIbHOE YUPEKACHNE BHICIIETO MPOGECCHOHAIEHOTO 00pa3oBanus «OpeHOyprcKuii rocyaapCTBEHHBIN
yauBepcuteT». — OpenOypr: OI'Y, 2013. — Y. Yacts 2. MeTonsl BBIAENEHUS, OYUCTKA W HICHTH()HKAINN
OPraHUYECKUX COCIUHEHUH. — 126 C. — Pexxum JIoCTyma: o MOJIIIUCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=259297.html

B) mporpaMmmHoe obecnieuenue u UHTepHeT-pecypchl
ObGecriedyeH OCTYH K COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIPAaBOYHBIM M MOMCKOBBIM cucteMaMm (0ubnmuoteka COI'Y):
e DJeKTpOHHAs OMOJMOTeKA AuccepTanuii u aBTopedepatoB PI'b (OB/] PI'b)
Tpebyercs peructpauus B oudnmnorexe COI'Y
o IJbC «YHuBepcuterckas oudanoreka ONLINE»
Tpebyercs perucrpanus B oudnmnorexke COI'Y

e IBC «Havunas yjaexkTpounas ouodanorexa eLibrary.ru»

CamMocTrosTeabHas peructpanus Ha caiiTe
o 9BC «KOHCVJIbTAHT CTYAEHTA» CTVI[eH‘-IeCKaﬂ JJICKTPOHHAaA 0MOJIHOTEKA 110 MCAMIIMHCKOMY M

dapManeBTHYECKOMY 00PA30BAHHIO, 2 TAKIKE M0 €CTECTBEHHBIM U TOYHBIM HAYKAM B 11€JIOM
Tpebyercs peructpanus B oudnnorexe COI'Y

¢ IBC «IOpaiiT» — 00pa3oBaTeJbHAada CpPeIa, BKIIYAIOIAT BUPTYAJILHLIA YHTAJLHBLINA 321

YYEOHHKOB H VY€OHBIX IOCOOHH OT aBTOPOB M3 BeAYIINX BY30B Poccuu o BceM HANPABJECHUAM U

CHeNMATbHOCTAM
Tpebyercs peructpanus B oudimorexe COI'Y

e Springer Customer Service Center GmbH (6a3a naHHbIX, CoAepKaIIUe dJTCKTPOHHbBIC U3JAHUS
n3natenbcTBa Springer Nature 3a meproa 2011 — 2017 rr. (MOTHOTEKCTOBAsK KOJIIEKIUS B KOJTMIECTBE 46
332 KHHT)

CaiiT nuctanuuonnoro odyyenuss COI'Y http://Ims.nosu.ru/
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JJIeKTPOHHBIE pecypchl, 00ecnevYnBalOlIUe PeaaTu3anuio 00pa3oBaTebHbIX MPOrPaMM
®I'BOY BO «CeBepo-OceTuHcKuii rocyaapcTBeHHbIii yHuBepcurteT umenu Kocra JleanoBuua XeTarypoBa»

Ne HaumenoBanue IMpunan Anpec Cgenenus o Ne norosopa Cpok neiicTBus Kou-Bo Xapakrtepucrt
DJIEKTPOHHOT 0 JICHKH o NpaBo Ha NPaBo o TO4YeK goctyna/ HKa
Ne caiita 3aKJI0YEHHOTO0 10TOBOPA .
pecypca 0CTh obJsajareJie ucnoab3zoBanus IbC nmoJib30BareJiei J0CTyna
Iorosop Ne 135-06/14 i
o1 12.092014 . 12.09.2014 r.-11.09.2015 1. 7000
Jorosop 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.r. 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
" nip://ww o 1%4.- )
YHuBepeHTeTCKAs w. «Hexc- Jlorosop Ne 184-08/17 12.09.2017-11.02.03.2018. 7000 Ho IP-anpecy
1 ondanoTeKa CropoHHsIs bibli ot 04.09.2017 0e3MMMUTHBIN
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
Or 8.07.2019 01.07.19r.-31.12.2019r. 1000
Horoeop Nel171-12,2019 )
o1 10.02.2020 10.02.2020r. - 31.12.2020r. 1000
JneKTpoHHas florosop Ne 095/040100 12.04.2014 1.-11.04.2015 . B UHTALHOM
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 . O3 IMMUTHBIH
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http://www/
http://www/

Horosop Ne 095/04/0308

23.09.2016 r.-22.03.2017 r.

ot 24.08.2016 T
HOTOBO&%@S; ‘;‘z ?199 T | 27.11.2017r. 10 26.05.2018r
Iloroiiplgf—’l%?% ?‘g 0135 15.10.2018r.-15.01.2019r.
Iloroi(;plg_ﬂog?;é ‘i‘é/ 0029 01.03.2019r.- 31.05.2019r
oromon 0951040130 05.08.2019r. -05.11.19r.

Ot 01.07.2019

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

DJIeKTPOHHASA Croponnsist | http://ww 000 Nol74KC/09-2014 200 kapt goctyna | Oe3TMMHUTHBIHI
T wstudme | (DOTAPy | #OTOROP R IS I20140T 1 90.09.2014r. - 20092015,
«KoHcyabTant dlib.ru/ o
OOO»ITonurex 300xmoueit 0e3MMMUTHBIN
CTy/IEHTa» -
pecype» Hlorosop ;7"’};;5;;}/9(12 201901 1 1 03.2019r.01.03.2020r. | moctyna. 300 kapr
T ) JIOCTyIa
OOO»ITonuTex
pecype» Horosop Ne208CJI/01-2020 26.01-2020r.-26.02.2021r.
YHuBepcaabHas : florosop Ne 77-T1 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 besnmumuTHbIN
Viewy ' OroBop e 5 1= - HE OTPaHUYCHO
o1 10.01.2017 1. 01.01.2017 r.-30.06.2017 r. p
33?12"{;?:% 00O "Hayunas Jlutien3nonHOE Kon-Bo
on 6.111[4)0Te1<a AJIEKTPOHHAS cornamerne Ne 5051 beccpounoe JIOCTYTIOB beznmumuTHBIM
eLibrarv.ru oubnmoreka" ot 02.09.2009 r. HE OIPaHUYEHO
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 «tOpaitT»

Kon-Bo

Horosop Ne 1910 B Io IP-ampecy
o1 27.02.19 01.03.2019r. — 01.03.2020r. JIOCTYTIOB sV T
HE OTPaHHYCHO
Kog-so ITo IP-agpec
Horosop Ne32008816384 01.03.2020 1. -28.02 2021 1. JIOCTYTIOB AP }1
O€E3JIMMUTHBIN

HE OI'paHU4YCHO
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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

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

http://www.chemistry-chemists.com/Uchebniki.html - yaeOnuku, mpakTHKyMBbI ¥ CIIPABOYHHUKH 110 XHMHH.
http://chemport.ru/ - pasnuymbie y4eOHO-METOANYECKUE MATEPUAITBI IO XUMHUH.

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

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

. https://minobrnauki.gov.ru/ Odwunuansueiii caift MHHHCTEpPCTBA HAyKH W BBICIIETO 00pa30BaHUS
Poccuiickoit @enepauuu.

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 obpa3zoBanue" DenepanbHblii mopran. Karamor o0pa3oBaTelbHBIX
HHTEPHET-PECYPCOB.

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

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

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

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

NG~ WDN

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

CocTaB JHIIEeH3HOHHOTO M CBOOOIHO PACIPOCTPAHSIEMOI0 MPOrPAMMHOT0
o0ecrneyeHnsi, B TOM YHCJIe 0TEYeCTBEHHOT0 MPOU3BOACTBA

Ne HaumenoBanue Ne norosopa(iiuuen3usi) Crtpana
n/n NPOU3BOAUTE/Ib
1 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarymus P.T.(6eccpodHo)
4. | Kasperksy Endpoint Security 10 22.01.2024 Poccus
[IporpamMmMHuoe obecnieuenue aiasi | CBoOOIHOE MPOrpaMMHOE CIIIA
5. | pedakTUpOBaHUs XUMHUECKUX obecrieueHne(0eccpovHO)
dbopmyi Isis Draw
CucreMa noucka TeKCTOBBIX No4576-1 oT 17.01.2022 Poccus
6. | 3auMCTBOBaHMIA (mevicrButenen 1o 31.12.2022r) c
«AnTtumiaruar.BY3» 3A0 «Antu-Ilarnar»
IIporpamma ayis OBM «bank Pazpabotka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHIETENBCTBO O
7 3HaHUI» roCy/1apCTBEHHOW PETUCTPALIUN
' nporpammel st OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
8. | Koncynprant+ Poccus
Cisco Webex - Cucrema | OOO Afictek norosop Ne J167-2021 | CIIHA
9. | npoBeneHus BeOGUHAPOB. ot 03.08.2021 - 03.08.2022r
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10 MOODLE BecnmatHoe poccuiickoe CIIA (6ecrutatHoe
' poccuiickoe)
JInuHbli KaOUHET JIuuensus 6eccpouHas Poccus
11. | cTyaeHTa/cOTpyAHUKA Tex.conpoBOXKIEHUE OT
14.03.2022 r
DnexTpoHHas OuOIMOTEKa https://dvs.rsl.ru Poccus
12. | nucceprauum u aBropedepatoB | TpebGyercs peructpaiius B
PI'b(OB/] PI'B) o6ubmmorexke COI'Y
ObC"YHuBepcuteTcKas https://biblioclub.ru Poccus
13 ouobmmoreka ONLINE" TpeOyercss ~ peructpanus
' o6ubnunorexke COI'Y
OBC «Hayunas saextponnas | http://elibrary.ru. Poccust
6ubnmoreka eLibrary.ru» TpeGyercs peruCTpanus
14. ouomorexe COI'Y
YHuBepcaibHas 0a3 TaHHBIX https://dlib.eastview.com CIIA
15. | East View
OBC «KOHCYIBTaHT CTYACHTA» http://www.studentlibrary.ru Poccus
CryneHueckas 3JICeKTPOHHAs Tpebyercst perucrpanus
OuOIMOTEKA 10 METUITUHCKOMY | 6ubroteke COT'Y
16. | u bapmareBTHUECKOMY
o0pa30BaHMIO, a TAKXKE TI0
€CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.
3BC «fOpaiiT - www.biblio-online.ru Poccus
oOpa3oBarenbHas cpena, Tpebyetcs perucTpanus
BKJIFOYAOINAsi BUPTYaJIbHBIN oubmmorexe COI'Y
YUTAIBHBIN 321 y4eOHUKOB H
17. | Y4€OHBIX OCOOUI OT aBTOPOB

W3 Benyumx By30B Poccun o
BCEM HaIIpaBJICHUSAM U
CIIELIMATBHOCTSIM
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10. MaTepuajibHO-TEXHUYECKOE 00ecneyeHue JUCHUILTHHBI (MOTYJIs1)

Ne HaumenoBanue HanmeHoBaHre oMeIIeHn 17151 MpOBeIeHUs BCeX BUIOB yUeOHOH MesTeNbHOCTH, Anpec (MECTOIOIOKCHHIE)
/T | y9eOHBIX MPEAMETOB, | MPEILyCMOTPEHHONW yI4eOHBIM IJIAHOM, B TOM YHCIIe TTIOMEIISHHS JUTI CAMOCTOSTEIbHON pabOTHL, C |TOMEIIEHHH TSI TPOBECHHS BCEX
KYpCOB, IUCIUIUIMH | YyKa3aHHEM IEPEeYHs] OCHOBHOTO 00OPY/I0BaHHUS, YU4COHO-HATIISTHBIX IOCOOUI M UCTIOIh3yEMOTO BUJIOB yUeOHOM JCATEIHHOCTH,
(Moymeit), mpaKkTHUKH, MIPOTPAMMHOTO 00ECTICUCHHS MIPEeTyCMOTPEHHON yIeOHBIM
WHBIX BUJIOB Y4eOHOM TUTAHOM (B CITy4ae peaan3alim
JIESITEIIbHOCTH, 00pa3oBaTeIbHON IPOTPaMMEBI B
MPELYyCMOTPEHHBIX ceTeBol (hopMe JIOTIOTHUTEITBHO
Y4eOHBIM TUTAHOM YKa3bIBaeTCA HAUMEHOBAHUE
oOpa3oBarenbHON OpraHU3alMH, ¢ KOTOPOI
IPOrpaMMBbl 3aKJIIOYEH JIOTOBOP)
1. |®usnueckue MeTOABl |Y4eOHbIE ayAUTOPHH AJIsI IPOBeIeHNUsI 3AHATHIT JIeKIHOHHOTO THIIA, CEMHHAPCKOro THIIA, KypcoBoro |Poccuiickas @enepanus, 362025,
HCCIIeIOBAHUS MPOEKTUPOBAHUs (BHINOJIHEHHSI KYPCOBBIX padoT), IPYNIOBBIX H MHIUBUAYAJIbHBIX KOHCYAbTanuii, |Pecmybmuka CeBeprast Ocetnst —

TeKyLero KOHTPOJIsl U POMEKYTOYHOM aTTeCTALMH, 4 TAK/KE CAMOCTOATEILHOIH padoThI
00y4aromMxcsi: MPEroJaBaTeNIbCKU CTOM; CTYJI; CTOJIBI JUIA 00YJaIOIINXCs; CTYNbs; Kadenpa; KimaccHas
JOCKa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMruiekT nmocTaBku: (KpersieHHe AJsl IPOSKTopa, IHYP
IIMTaHKS NPOEKTOPA, MATHUTHO-MapKepHas focka — 1mr, Hoyr6yk «AMCHURJITEXHO» - 1T
IIporpammuoe obecnieueHue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TectupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpamMmmHoe obecriedeHue i peJaKTHPOBAHUS XUMHUYECKUX (HOPMYIT
Isis Draw (beccpounoe I10); KoncynbranT mitoc; CrucreMa moucka TEeKCTOBBIX 3aMMCTBOBaHUIM
«Antumiaruat.BY3»; [Iporpamma st 9BM «baHk BOIPOCOB st KOHTPOJis 3Hauui; Cisco Webex;
MOODLE; nemMoHCTpalMOHHbIE U Y9eOHO-HATJSITHBIC TIOCOOUS (BUACOTIPE3CHTAIIH).

Ananus, r. BnanukaBka3s, Batytuna,
1. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7), ayouropus Nel14

JlabopaTopusi puzuyecKoii U KOJJIOMIHOH XUMHUHU

MIPENoAaBaTENbCKUI CTOI; CTYJI; CTOJIBI 00y4alOUIMXCs; CTYIbs; Kadenpa; KIaccHast JoCKa.

Ob6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMruiekT nocraBku: (KperieHue AJsl IPOEKTopa, IHYP
IUTaHUs POEKTOPA, MArHHUTHO-MapKepHas 1ocka — 1mr, Hoyroyk « AMCUDJITEXHO» - 1t
[porpammuoe obecnieuerne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TectupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpamMmmHoe obecriedenue Uil peIakKTHPOBAHUSI XUMHUIECKUX Gopmy Isis
Draw (beccpounoe I10); KoncynpTanT mmtoc; CucrteMa norucka TeKCTOBBIX 3aMMCTBOBaHUI
«AnTtrmiaruat.BY3»; IIporpamma mst 9BM «bask BonpocoB [t KOHTpoIs 3HaHui»; Cisco Webex;
MOODLE; nemMoHCTpanMoHHbIE U YIeOHO-HArISIHBIE TIOCOOHS (BUACOTIPE3SHTAIIH).

Ikad BeITsDKHOM ¢ IogBoa0oM Bosl 1B HBK - 1 miT.

Oo6opynosanue: YJIK «®uzndeckas n KowiouaHas XumMust» - 1mr. CymminbHbIN mkad KOHBEKIIMOHHBINA
IIC-40-01- 1wt. Monomep M-510 crangaptasiit — 2 mt. Konopumerp KOK-2MII — 1 mwr. Kanopumerp KJI-
5 — 1. Pedpaxromerp MPD 45462M ¢ monceerkoit — | mt. [onxspumerp kpyrosoit CM3 — | mi.

Poccuiickas ®enepauus, 362025,
Pecniyomuka CesepHast OceTnst —
Ananus, r. BnanukaBka3s, Batytuna,
I. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7), aynuropus Nel14

44




Konnykromerp MAPK-603/1 — 1 wt. Becst maboparopasie CAS MW 120 — 1 mit. Becsr nabopaTtopHbie
npenusnonnasie ET-300I1 — 1 mt. Arammsarop «9kerept-001» — 1 mt. Tepmoctar HUBER — 1 mT. pH-
MeTp «AHNOH-4100» - 1 wt. pH-MeTp-MumBoasT™MeTp pH-150 MU- 1 . Becbt AND HL-1- 1 mit. Becs
WT-250- 1 wT. MarautHas memainka [13-6110- 1. bans Bogsaas- 1 mwt. Mukpockon «Mup 2»- 1 .
pH-metp pH-340 — 1 mt. LHenrpudyra OITH -3- 1 mt. Monomep 1-510 crargaptasril — 2 mt Koxopumerp
K®K-2MII - 1 mt Kamopumertp KJI-5 — 1t Pedppakromerp PD 45452M ¢ moacBeTkoii — 1 mT
IMonspumetp kpyrosoit CM3 — 1 mr Konaykromerp MAPK-603/1 — 1 it Becsl naboparopusie CAS
MW?120 — 1 wt Becsl naboparopusie npenusuonnasie ET-30011 ¢ moBepkoitAnanuzarop «Okcmept-001» — 1
mrt. pH-metp\nonomep(crarmonapusiit) Aunon-4100(-2...14pH) — 1.

JlabopaTopuu: KOMIBIOTEPHbIE KJIACCHI I TEKYLIEro KOHTPOJISI U IIPOMeKYTOYHOM aTTecTaunu, a
TaKKe CAMOCTOSITEJILHOI PadoThHI 00yYaloUINXCs:

NPENoAaBaTeIbCKUIl CTOJ; CTYJII; CTOJIBI 00yYarOLIUXCs; CTYJIbs; Kadenpa; kiaccHas qocka. OdopyaoBaHue:
KOMITBIOTEPHI JUIsl KOMITBIOTEPHOTO KJjlacca B KOMIUIEKTE C IIPOrPaMHBIM 00€CIeYeHHEM, BEIXOJOM B CETh
WHTepHeT M JOCTYIIOM B 3JIEKTPOHHYI0 00pazoBateibHyto cpexy COI'Y— 12T, ncTouHuKY OecniepeboitHord
nutanust, [ppon, kommyTatop s kinacca D-Link DGS-10240, uatepakTuBHAS JOCKA
781702070/15112/11344/2 — 1mr. mpoextop Beno MX503 — 1mr.

[Iporpammuoe obecnieuerne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav
WEB Class (beccpounoe [10); [IporpamMHoe obecrieueHue Ui peAakTUPOBaHHUS XUMHYECKUX hopmyd Isis
Draw (beccpounoe I10); KoncynpTanT mmtoc; CucreMma morucka TeKCTOBBIX 3aMMCTBOBaHUI
«Antunnaruar.BY3»; [Iporpamma muist OBM «bank BonpocoB jutst KOHTpoJIst 3HaHui»; Cisco Webex;
MOODLE; nemMoHCTpalMOHHbIE U Y9eOHO-HATISIIHBIC TIOCOOUS (BUACOTIPE3CHTAIIH ).

Poccuiickas ®enepauus, 362025,
Pecniyomuka CesepHast OceTnst —
Ananus, r. BnanukaBka3s, Batytuna,
1. 44-46, YueOHbIit kopiryc Ne 7
(YK Ne 7),, aynuropust Ne614

bubéanorexka, B TOM YHCjIe YATAJBHBIN 3aJ1:

ctoibl, cTyibs; [IK oOyuarommxcst.

IMporpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe Acrobat
Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema tectupoBanust Sunrav
WEB Class (beccpounoe I10); IIporpammuoe obecriedeH e At peJaKTUPOBaHUs XUMHYecKuX (hopmy ISis
Draw (beccpounoe I10); KoncynbranT mmoc; Cuctema Mmoucka TeKCTOBBIX 3aMMCTBOBaHU I
«Antumiaruat.BY3»; [Iporpamma st 9BM «baHk BOIPOCOB JJist KOHTPOJIs 3HaHui»; Cisco Webex;
MOODLE; nemMOoHCTpanuoHHbIE U YIeOHO-HATSIIHBIE TIOCOOHS (BUACOTIPE3SHTAIIH).

9BC "Yuusepcuterckas 6ubmmnoreka ONLINE" https://biblioclub.ru ;9B5C «KoncynsTant crymaeHTa
http://www.studentlibrary.ru cryaendeckas s1eKTpoHHast OMOIHOTEKA 110 MEAUIUHCKOMY 1
(hapmarneBTHUECKOMY 00pa30BaHUIO, a TAKXKE TI0 €CTECTBEHHBIM U TOYHBIM Haykam B 1iejiom; DbC «tOpaitty»
- oOpa3oBarenpHas cpelia, BKIIOYAOIIAs BUPTYAITbHBIA YHTANBHBINA 321 yAeOHUKOB H yYSOHBIX MIOCOOHIA OT
aBTOPOB U3 BEJYIIUX ByX0OB Poccuu o BceM HaNpaBlIeHUSM U crieluanbHOCTsIM WWW.biblio-online.ru,;
JIEMOHCTPAIIMOHHBIC U YIeOHO-HATIISIIHBIC TOCOOUS (BUICONPE3CHTAIHS); DIEKTPOHHAsI OUOIHOTEeKa
auccepranun u aBropedeparos PI'B(OB]] PI'B) https://dvs.rsl.ru; 9BC «HayuHas snexkTpoHHas OuOanoTeKa

eLibrary.ru» https://biblioclub.ru

Poccuiickas ®enepauus, 362025,
Pecniyomuka Cesephast OceTust —
Ananus, r. BnagukaBskas,
Leperemu/Batyruna, x. 16/19,
VYueonsrit kopirye Ne 6 (YK Ne 6)
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