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[IporpamMma coctaBieHa B COOTBETCTBUM ¢ DenepalibHbIM TIOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM
crangaptoM 1o HampasieHuio 04.03.01 Xumus (ypoBeHb OakanaBpuaTa), YTBEP)KICHHBIM IPUKA30M
MunucrepcTBa obpasoBanuss u Hayku Poccuiickoit ®eneparmu ot 17 wutona 2017 roma Ne671,
y4yeOHBIM IUTAHOM TOATrOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xwumwus, yTBEp>KICHHBIM
Yuenbim copetoM PI'BOY BO «COI'Y» (mpotokon Ne 9 ot 27.04.2023 r.).

CocraButens: crapuuii npenoaasarens .M. Eropos

Pabouass npoecpamma Oucyuniunvl RpUHAMA 6 COCMABE OCHOBHOU NPOPeCcCUOHATbHOU 00PA308AMENbHOL
npoepammul peuteruem yueno2o cogema (npomoxoa Ne 9 om 27.04.2023 2.).



1. CTpykTypa 1 0011asi TPYA0EMKOCTh THCIUIIMHBI.
OO0r111ast TPy I0EMKOCTh AUCIMITIMHBI COCTABIACT 3 3aueTHbIe eauHUILI (108 yacos).

Ounas popma oOyUeHHs 3aounas gopma oOyueHus
Kype 4
Cemectp 7
Jlexun 36
[IpakTryeckue (CeMUHAPCKUE) 3aHATHS 36
JlaGopaTopHble 3aHATHS -
Koncynpranuu -
WToro ayMuTOpHBIX 3aHITUH 72
CamocrosiTenbHas paboTa 36
(B ToM umcIte KypcoBast pabora) -
DopMa KOHTPOJISL
OK3aMeH
3auer +
Oo0r111e€ KOJTMYECTBO YaCOB 108 (3 3.e.)
2. Ilesu ocBOeHUS TUCHHILTHHBI.

enpto ocBoeHUs ydeOHOW IUCIUIUMHBI «DU3WYeCKHe METOIBI WCCICHOBAHMS), SBIISIOMICHCS YacThIO
OIIOIlI mo wmampaenenuro 04.03.01 Xumus um obecmeumBaromieii peanmmzaruio @I'OC 3++ mo mgaHHOMY
HaTpPaBJICHHUIO, B COOTBETCTBUU C TPeOOBAaHUAMHU MPOQECCHOHANBHBIX CTaHAAPTOB, cooTHeceHHBIX ¢ PI'OC BO
(26.006 «Cnermuanuct 1O pa3pabOTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HUIIMOHHBIX Marepuajios», 40.011
«Crienuanict 1Mo HayYHO-HCCIEAOBATEILCKUM U ONBITHO-KOHCTPYKTOPCKHM — pa3paboTkam»),  sIBISETCS
aJanTanus CTyACHTa K MPoeCCHOHATBHO — METOMYECKON MOATOTOBKE; BO30YXKICHHE WHTEpEca CTyJICHTa K
npoecCHOHANBHO — METOAWYECKOH W HAayYHO-UCCIE/IOBATENLCKONW JAeATeNbHOCTH, (OpMUpOBaHUE W
MaKCHUMAallbHOC DPa3BUTHE METOJAWYECKUX W HCCIENOBATENLCKUX 3HAHWM, YMEHWH W HaBBIKOB OYIyIIEro
MpenoaBaTels XUMHUH.

3ama4n TUCIUATUIAHBL:

. Pa3BUTh MIPEICTABIICHHSI O COBPEMEHHBIX (PU3NUIECKUX METO/IaX UCCIICIOBAHMUS BEIIECTRA;
. cOpMHUPOBATH MPEICTABICHHS O KBAHTOBO-MEXaHUYECKUX METOJIaX Pacuéra MOJIEKYT,
. monpobHo paccMmoTpets crekrpanbaeie (UK-, Y®-, KP-), pesonancasie (AIMP, OIIP, SAI'P) u apyrue

OCHOBHBIE (PM3UUECKUE METO/IBI;
. pa3BUTH MOJyYEHHbIE paHee 3HAHHS O KoJeOaHMsX, BPAIlECHUH, 3JIEKTPOHHOM CTPOCHUH MOJEKYN H O
BO3MOXKHOCTSIX HCIIOJIb30BaHUS KOJeOaTeNbHBIX, BpPAlaTElIbHBIX, 3JEKTPOHHBIX CIIEKTPOB ISl YCTAHOBJICHHUS
CTPOCHHS MOJIEKYJI;
. copMupoBaTh MPEACTaBICHUS OO0 3JEMEHTaX M ONEepalusiX CHUMMETPUH SIEPHOM KOH(pHUrypauuu
MOJIEKYJI, CHCTEMaTHU3UPOBATh 3HAHUS O TOUEUHBIX IPYIIAaX CHMMETPUN MOJIEKYJ;
. copMupoBaTh MpeAcTaBiIeHUs] 00 AIEKTPUUECKHX M MAarHUTHBIX CBOMCTBAaX MOJEKYN W METOJax HX
OIIpEIEICHUs, PACKPHITh CBSI3b MEXKIY CTPOEHHEM MOJIEKYJ, MX IUMOJbHBIMH MOMEHTAMH M MAarHUTHBIMH
CBOWCTBaMHU.
[ ]
3. Mecrto qucuunMHbl B crpykrype OITIOIL

Huctumummna «@u3nyeckue METOnbl HCCIEJOBAaHUS» OTHOCHTCS K AuciMIiimHam bioka 1, dyacts,
(dhopmupyemast yaacTHUKaMu 00pa3oBatenbHbIX oTHOIEeHUH b1.B.04. Jlns n3ydeHnst TUCIUILIINHBI HEOOX OTUMBI
3HaHUS, YMEHHUS W KOMIIETEHIIMH, IMOJydeHHble OoOydalolmMMHUCS B 0OakajaBpuaTte B pe3yJlbTaTe OCBOCHUS
mucuuiuine: «Matematuka», «®Pusnka», «Heopranuueckas xumus», «Opranundeckas XuMus», «Pusudeckas
XUMHsS». JucnunianHa SBISETCS OCHOBOM sl MApaJUIENbHO IPOTEKAIOIIEr0 HU3Yy4EHUs KYpCcOB «XUMHSA
MEPCIEKTUBHBIX HEOPraHWYECKUX MAaTepuanoB», «BBICOKOMONEKYIsApHBIE COENMHEHUSN», MPOXOKICHUSA
npakTuK «TexHonmornveckas npaktuka» U «llpenaumioMHas NpakTHKa.




Ilpu  oceoenuu  OamHOU  OUCYUNIUHBL ~ CMYOEHM — CMOJCem — NOJIHOCMbI) — ULU  YACMUYHO
npoodemMoHCmpuposams  credyiouue 060o6uennvie mpyoosvie Gyukyuu (TD), coeracno npogeccuorHarbHbiM
cmanoapmam (11C):

Kon u HanmeHOoBanue O0600mennas Tpynosasi pynknusa (OTD) Tpynosas pynkums (TD)
npo¢ecCHOHAIBLHOIO
cTaHIapTa

26 XHMI/I‘leCKOC, XUMHUKO-TEXHOJOITNIECKOE MPOU3BOJACTBO
Tun 3aga4 HpO(l)eCCHOHaJIbHOﬁ JeITeJIbHOCTH: TEXHOJIOrHYeCKuii

26.006 A JlaGopatopHo - 6 Amnanu3s ceipbsi, Matepuano | A/02.6
[IpodeccronanbHbIN AHAJTUTUYECKOE Ha COOTBETCTBUE
crangapt «Crienuanict CONPOBOXK/ICHU CTaH/IapTaM U TEXHUYECKUM
o pa3paboTke pa3paboTKu YCIIOBUSIM, MCIIOJIb3YEMbBIM
HaHOCTPYKTYPHPOBAHHBI HAHOCTPYKTYPUPOBAHHBIX B IIPOU3BOJICTBE, U
X KOMIIO3HUITNOHHBIX KOMITO3UITHOHHBIX obpaboTka
MaTepHaOB. MaTepuasoB JKCIIEPUMEHTAIbHBIX
HaumenoBanue Buza pe3yJIbTATOB
podh)eCCHOHAIBHOM B HayuHo-TexHu4eckast 6 CocraBiieHue B/06.6
JeATEIbHOCTH: pa3paboTka u aHAJIMTUYECKUX 0030pOB,
[Tpon3BoICTBO HOBBIX METOIMYECKOE HAy4YHBIX OTYETOB,
HaHOCTPYKTYPHPOBAHHBI CONPOBOXK/ICHHE B 00JIaCTH MyOJIUKAIMs Pe3yJIbTaToOB
X KOMITO3UIIMOHHBIX CO3JIaHuUs WCCIIeIOBaHNHT
MaTepHajoB HAHOCTPYKTYPUPOBAHHBIX

KOMITO3UIIMOHHBIX

MaTepHuasoB

40 CkBo3HbIe BUBI NPOodecCHOHATBLHOM TesITeTbHOCTH
Tun 3aga4 npogeccHOHAIBLHOIM JeATeIbLHOCTH: HAYYHO-HCCIeA0BaTeIbCKUM

40.011 A [IpoBenenne HayuHO- 5 OcymecTBieHne A/01.5
IpodeccrnonanbHbIi HCCIIEIOBATEIBECKUX U MPOBEJICHUs PaboT 1Mo
craagapt «CrernuaimcTt OITBITHO-KOHCTPYKTOPCKHUX 00paboTKe U aHATTN3Y
MO HAYYHO- pa3paboToK 10 OTIEEHBIM HAyYHO-TEXHIYECKON
HCCIIEIOBATEILCKUM H paszenam TeMbl UHpOpPMAITUH U
OIBITHO- PE3YJIbTATOB MCCIEAOBAHMMA
KOHCTPYKTOPCKHUM OcyniecTBieHHe A/02.5
pazpaboTKam. BBIMOJTHEHU S

IKCTIIEPUMEHTOB U
HaumenoBanue Buja ohopMIIEHUS pE3yIILTATOB
npodeccruoHaITbHOM HCCIEeIOBAHUMN U
TeSTENBbHOCTH pa3paboToK

[IpoBenenue Hay4HO-
HCCIIEIOBATENIBCKUX U
OIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

Jus ocBoeHust yuyeOHOH IMCHUIIMHBI «DU3MYECKHE METOAbl HCCICHOBAHUS» y CTYIEHTa, B XOHE
W3y4YEHHs TPEIIIECTBYIOMNX TUCHUILIAH, JODKHBI OBITH CHOPMHPOBAHBI CIEAYIONIHE, IpeIBAPHTEIbHEIE,
KOMIETEHIINH:

YHuBepcalbHble KOMIETEHLNH:

- CIIOCOOEH OCYIIECTBIISATH MOUCK, KPUTUUECKUI aHAN3 M CHHTE3 HH(POPMALUH, TPUMEHSTh CUCTEMHBIN
HOJIXOJ] JUIsl pellieH st mocTaBleHHbIX 3a1a4 (YK-1);

- CIIOCOOEH ONPEAENATH KPYT 33/1a4 B paMKax ITOCTaBJICHHOH 1IN U BHIOMPATh ONTHMAJIBHBIE CIIOCOOBI
UX PEIICHUS, UCXO/Is U3 JEHCTBYIONIMX MPABOBBIX HOPM, UMEIOIIUXCS pecypcoB U orpannyenuii (YK-2);

- CImoco0eH OCYLIECTBIISATH JAEIOBYI0O KOMMYHHUKAIMI0O B YCTHOMW M IHCbMEHHOM ¢opMax Ha
rocynapcTBeHHoM si3bike Poccuiickoii deneparuu u nHOcTpaHHOM(BIX) s3bike(ax) (YK-4);

- CII0CO0EH yNpaBiIATh CBOMM BPEMEHEM, BBICTPAaUBATh U PEaM30BbIBATH TPACKTOPUIO CAaMOPA3BUTH Ha

OCHOBE NPUHIMIIOB 00pa3oBaHus B TedeHue Bee sxusnu (YK-6);
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- crmoco0OeH co3JaBaTh W MOJJICPKUBATH OE30MacHbIC YCIOBUS KU3HEICATENLHOCTH, B TOM YUCIE TPH
BO3HMKHOBEHUH Ype3BbIuaiibix curyanuii (YK-8);

Oomenpogeccuonanbubie komnerennuu (OIIK):

- CcHocoOeH aHaJu3WpOBaTh W HHTEPIPETUPOBATH PE3yAbTaThl XHMHYECKHX OKCIEPHUMEHTOB,
HaOmoaeHuit u usmepennii (OIMK-1);

- croco0eH MPOBOAUTH C COOMIOAEHHUEM HOPM TEXHUKH 0€30MacHOCTH XWMHUYECKHH OSKCIEPHMEHT,
BKJIIOYAsl CUHTE3, aHAJIU3, U3y4YE€HUE CTPYKTYpPHI U CBOMCTB BEIIECTB U MAaTE€PUAJIOB, UCCIEIOBAHNE MIPOIIECCOB C
ux ydactuem (OITK-2);

- CIIOCOOEH MPUMEHSTh PAaCUeTHO-TEOPETHUECKHE METOBI JJIsl H3YUEHHs CBOMCTB BEIIECTB U MPOIIECCOB
C UX y4aCTHEM C MCIO0JIb30BaHHEM COBPEMEHHOM BbuucauTeabHol Texuuku (OI1K-3);

- croco0eH TIAHUPOBaTh Pa0OTHl XMMUYECKOW HAMpPaBICHHOCTH, 00pabaThiBaTh U MHTEPIIPETHPOBATH
MOJTyYeHHBIE Pe3yJbTaThl C HCIOJIH30BAHMEM TEOPETHYECKHWX 3HAHUM U MPAKTUYECKUX HABBIKOB DEIICHHS
MaTteMaTHueckux U (usnueckux 3aaad. (OI1K-4);

- cIt0co0eH MCIOIB30BaTh CYIIECTBYIOIIME TPOrPAMMHBIE TIPOJYKTHI U HHPOPMAIIMOHHBIE 0a3bl JaHHBIX
JUISL pellleHHs 3aJlad MPOoPecCHOHANLHON JAEITEIBHOCTH C Y4eTOM OCHOBHBIX TpeOoBaHWI HMH(MOpMalMOHHON
6ezomacuoctr (OTIK-5);

- crtoco0eH MPEJCTaBIATh Pe3yJIbTaThl CBOSH pabOThl B YCTHOW M MMCbMEHHOW (hOpMe B COOTBETCTBHH C
HOpMaMH ¥ IIpaBHJIaMH, IPHHATHIMA B ripodeccnonansHoM coobdmecte (OITK-6).

st ocBoeHus1 TUCIUIIMHBL «PU3NYECKUE METO/IbI HCCIEA0BAHUAY) CTYIEHT JOJKEH

3HaTb: OCHOBBI HEOPTaHMYECKOW, aHATMTHYECKON, OPraHUIeCcKOH M (PU3MUECKON XUMHH; COBPEMEHHBIE
MPENCTABIIEHUS O CTPOEHUH BEIIECTBA; OCHOBBI KBAHTOBOW XUMUHU.

YMeTh: COOTHOCHTB CTPOCHHE BELIECTBA C €ro (U3NKO-XUMUIECKUMH CBOHCTBAML.

Buaaners: NOHATUHHBIM anmnapaToM TEOPUHU CTPOCHUS BELIECTBA.



4. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHS TUCUHUILIMHBI (KOMIeTeHIMH 00y4aiouierocs, GgopmMupyemMbie B pe3yibTaTe 0CBOEHHS TUCHUIIMHbI

(MonyJin)

Uzyuenne nucuuniuabl «PU3NUEcKre METOIBI UCCISI0BaHUSD IpeArnoiaraeT (OpMUPOBAHKE Y CTYAICHTA CICAYIOIINX KOMIIETECHIIHIA:
IIpodeccnonannbubie komnerenuun (I1K):
- CIOCOOCH WCIONB30BaTh 3HAHMS O CTPOCHHH BEIIECTBA, MPUPOJIC XMMHUYECKOW CBS3M M CBOMCTBAX Pa3NMUYHBIX KIACCOB XMMHYECKHX JJIEMEHTOB, BEIIECTB M

MarepuaioB Jjid IMOHHMAaHWA MCXaHU3Ma XUMHYCCKUX pCaKHHﬁ,

€CTECTBCHHOHAYUYHbIC 3HAHMUS JUTS pelieHus 3a1a4 npodeccuonanboit aesrensHoctu (ITK-1);
- COCcO0EH MPUMEHITH COBPEMEHHYIO allaparypy IpH MPOBEICHHH HAYYHBIX UCCIECOBAHHM, a TAK)KE COBPEMEHHBIE TEOPETUYECKUE MTPE CTABICHHSI XMMHUYECKON
HAYKH JUIS aHAJTM3a dKCIIepruMeHTalbHbIX TaHHbIX (TTK-2).

MMPpOUCXOAANMX B TEXHOJIOIMYECKUX IIpoHecCax M OKpYyKaromemM MHUpe,

a TaKXeE

Konx n HaumeHnoBanue
npogeccuoHaNbHOI
kommnereHuun (ITK)

Ko u HanMeHOBaHMe MHAMKATOpPA
A0CTHKEeHHUS MpPodeccHOHATBLHOM
KOMIeTeHIIN U

Pe3yJ'IBTaT])I OCBOCHU S KOMIICTCHIIMH

3HATEL

YMmerh

Baagers

l'[pmbeccnonam;nme KOMIICTCHIIUU BBIMMYCKHUKOB

Hay‘lHO-HCCHeZIOBaTeJIBCKHﬁ THII 3a1a4

IK-1 Criocoben
WCIIOJB30BaTh 3HAHHUS O
CTPOEHHWH BEIIECTBA,
MPUPOJIE XUMHUUECKOM
CBSI3U U CBOMCTBax
Pa3THYHBIX KIIaCCOB
XUMHYECKIX JJIEMEHTOB,
BEIIIECTB U MaTEPHAJIOB IS
MMOHMMAaHHUS MEXaHU3Ma
XUMHUYECKUX PEaKIIUi,
MIPOUCXOIATINX B
TEXHOIIOTUIECKHIX
MpoIieccax M OKPYKaroIeM
MHpe, a TaKXKe
€CTeCTBEHHOHAYYHBIE
3HAHUA JUIA PEIIeHUs 33124
npodheccroHaIbHON
JEeSITeTbHOCTH

IK-1.1. Vcions3yer 3HAHUA O
CTPOEHUH BEIIECTBA, IPUPOJIE
XUMHUYECKOM CBA3U U CBOMCTBAX
Pa3TUYHBIX KIaCCOB XUMUYECKUX
3JIEMEHTOB, BEIIECTB U MaTEPHAIIOB
JUTS TIOHUMAaHWS MEXaHU3Ma
XUMHUYECKUX PEaKIINi,
MIPOUCXOMSAIINX B TEXHOIOTHIECKIX
MIpOIeccax M OKPYXKAIOIIEM MHUPE;

MK-1.2 [Iporaosupyer cBoiicTBa
XMMHUYECKUX COCTMHEHUN
MaTepuagoB Ha OCHOBE JJaHHBIX 00
UX CBOMCTBAaX M XUMUYECKOM
CTPOCHUH;

MK-1.3. Hcnone3yer coBpeMeHHbIS
TEOPETUYECKHE TIPEICTABICHUS
XUMHUUYECKON HAYKH U
€CTECTBEHHOHAYYHbIC 3HAHHUS B
CBOE# podheccuoHaIbHON
JeATeIbHOCTH

OCHOBHBIC IIPYHIMIIBI, 3aKOHBI,
ITOJIOKCHUA, MCTOOOJIOI'HIO
N3Yy4aCMbIX OUCIUILINH

WCIIONB30BaTh OCHOBHBIE
3aKOHBI U TIONIOXKEHHS] XUMHUH
JUTS TIOHMMaHUST MEXaHU3Ma
XHMHWYECKUX PEaKIInH,
MIPOUCXOMSAIINX B
TEXHOJIOTHYECKHX TpoIieccax 1
OKpYXAaIOIIeM MHUPE;
MPOTHO3UPOBATh CBOICTBA
XUMHYECKUX COENUHEHHH 1
MaTepHaJIOB Ha OCHOBE TaHHBIX
00 UX CBOWCTBaX U
XUMHYECKOM CTPOESHHH

HaBbIKaMH HCITOIB30BaHUS
(dhyHITaMEHTaTBHBIX
XUMHUYECKUX 3aKOHOB U
€CTECTBEHHOHAYUYHBIX 3HAHUH B
MPOIIECCE BHITIOTHEHUS
HAyYHOTO UCCIIEIOBAHUS, a
TaKXe B CBOEH
npodeccrnoHambHOM
JIeSITeNbHOCTH




IIK-2 Cnocoben
MIPUMEHSTH COBPEMEHHYIO
arnmaparypy mnpu
MIPOBEICHUN HAYIHBIX
HUCCIIEAOBAHUM, a TAKXKE
COBPEMEHHEIC
TEOPETUUECKUE
MIpeICTaBICHUS
XUMHUYECKON HAYKH JIJIsi
aHanm3a

AKCIIEPUM EHTATHHBIX
JIAHHBIX

K-2.1. Braneer coBpeMeHHBIMH
METO/IaMH HCCIICAOBAHHUS
XUMHAYECKUX COCANHEHUN U
MaTepualoB;

MK-2.2. AHanu3upyer u
HHTEPIPETUPYET PE3YIILTATHI
XUMUYECKOT0 3KCIIEPUMEHTA Ha
OCHOBE COBPEMEHHBIX
TEOPETUYECKUX NPENCTABIICHUN
XUMUYECKOU HAYKH

TEOPETUYECKUE OCHOBBI
COBPEMEHHBIX METO/I0B
HCCIE0BaHUS XMMUYECKUX
COEIMHEHN, MaTEpUAIIOB U
WUHTEPIPETALAHN [TOJTy4YEHHBIX
PE3YIbTaTOB;

OCHOBHBIE HCTOYHUKU U
METO/IbI TOMCKA Hay4YHOH
uHdopmanun

AHAJIM3UPOBATh U
HMHTEPIPETUPOBATH PE3YJIBTATHI
XUMHUYECKOTI'0 3KCIIEPUMEHTA
Ha OCHOBE COBPEMEHHBIX
TEOPETUYECKUX NPENCTABICHUN
XUMUYECKONW HAYKH

HaBBEIKAMH HMCIIOJIb30BAHUS
0a30BBIX 3HAHUI U METOI0B
XUMHYCCKUX TUCIUIUINH TPH
MHTEPIPETALUN MTOTyUEHHBIX
pe3yasTaToB




B pesynbTare ocBOSHUS TUCIUTUIMHBI «DU3HUECKIE METO bl UCCIICOBAHUS CTYACHT JIOJIKCH:
3HATH:

- OCHOBHBIC TECOPETUUECKHE MTOJI0KECHHSI U IPUHIIUIIBI COBPEMEHHBIX (u3nyeckux meronos (I1K-1);
- 3HAYEHHWS CHEKTPAJbHBIX XapaKTEPUCTUK OCHOBHBIX (DYHKIHMOHAJNBHBIX TPYNIl OPraHUYEeCKUX U
Heoprannueckux coequnenuit (IK-1);
- 3aKOHOMEPHOCTH M3MEHEHHS CIIEKTPOB MOJICKYJI IPU Pa3InYHBIX U3MEHEHHsIX uX cTpyKTypsl (TTK-1);
- IPUEMBI OIPEEJIEHUSI OCHOBHBIX U BTOPOCTENEHHBIX CTPYKTYPHBIX XapaKTEPUCTHK M3y4aeMbIX YacTHUI] IO UX
criekrpam (T1IK-1, TIK-2).
Ymers:
- mozenupoBath UK-, YO-, IMP-, DIIP-, macc-cnekTpbl pa3anyHbix 3aaanHbix monekyn (ITK-1, ITK-2);
- OIIPE/ICNIATH CTPOCHUE YaCTHII TI0 COBOKYITHOCTH CrieKTpanbHbiX AaHHbIX ([TK-1, [TK-2);

MOJIb30BAThCS HAYYHO—METOAMYECKON 1 HayuHO#t nuteparypoit (ITK-1);

MPOrHO3UPOBATh M TPOSKTUPOBATH PE3YJIbTaThl COOCTBEHHOW MCCieoBaTenbekoi aestensHoctr (ITK-1).
Baaners:

- NMPUEMaMHM OTPENENEeHUsT CTPOSHUSI MOJIEKYJl MO COBOKYITHOCTH CHEKTPANbHBIX JaHHBIX, B TOM YHCJE IPH

OTCYTCTBHH JIaHHBIX XuMmuueckoro anammsa (I1K-1, TTK-2);

- HAaBBIKAMHU OTCEHMBAHHs HEHY)KHON HHpOopMmaruu, nonydaemoii u3 crekrpos (I1K-1, TIK-2);

- HaBBIKaMH pabOTHl Ha ammaparype W MHTEPIPETALNU TOTYYEHHBIX PE3yJIbTaTOB, METOJAMH KaJINOpPOBKH H

pUeMaMH TIOBBIIIICHUS 4yBCTBUTENbHOCTH TiprubopoB (ITK-2);

- 3HAHUSAMH O PU3UIECKUX U XUMHUIECKHX CBOMCTBAX BAKHEHINX oprannueckux coeaunennit (IK-1);

- AHAIMTHYECKUMHU METOIaMH U3MEPEHHS B XOJI€ HKCIIEPUMEHTa, METOAUKON pacdyera MaTeMaTHYeCKOH MOJENH

BJIMsIHUS (paKTOPOB Ha moka3zarenu kadectsa (I1K-2).



5. Cozlep)lcalme H y‘leﬁHO-MeTO}II/I‘IeCKaﬂ KapTa JHCHUIIINHBI

Tabnuya 5.1

Hom HaumeHnoBanue TeM (BOIIPOCOB), DopMbI Kosmyecrso JIurepartypa

. 3anaTus CamocTosiTeTbHasi paora
ep U3y4aeMbIX 110 JAHHO AUCIHUIINHE KOHTPOJIS 6a10B
mene P Conep:xanne Yacel -
Ji min max

1 Benenne. llemb, 3amaum u comepxanme Kypca. [loHsrue o 2 Knaccnduxarus 2 VYcrHblit onpoc, 1 2 [11,[2],[3],[4],[17
(bu3IIecKux MeTozax HCCIIeIOBAHUS. Knaccuduxkanys (U3MIECKIX METONOB BOIIPOCHI B ]
(U3IYECKIX METOMIOB VICCIICNOBAHMS OPIaHHYECKHX COCHMHEHHUI. HCCIIeIOBaHMS pyOexKHOH
OOmast  xapakTepucTuka (U3MYECKHX MeTomoB. lloHsTHe OPTaHIMYECKUX COSIHHEHUH. KOHTPOJIBHOH
MHCTPYMCHTAJIBHBIX ~ METONOB  MCCIENOBaHMA.  JIOCTOMHCTBA OO0mmast XapaKTepUCTHKA pabote
MHCTPYMEHTAJIBHBIX METOJIOB HCCIIEIOBAHMUS. (U3MYECKUX METOJIOB.

2 OU3MKO-XUMHUYECKHE ~ METOIObl  OYMCTKH M pa3ieleHHus 2 Xpomarorpacdus. 2 VYerHblii onpoc, 1 2 [11.[2].[3].[41.[9],
OpraHUYECKUX COCIMHEHHMI: Knaccudukauus MeTooB BOIIPOCHI B [23]
Kpucrammmsayss M Nepekpuctam3auns. TexHnka paboThL xpomarorpahpuu PyOeKHO#

ITpumenenne. IIpumepsr. KOHTPOJBHOH
Okcrpakiyst. PU3HKO-XUMHIECKHE OCHOBBI SKCTpaKImH. TexHHKa padote
pabotsl. [Ipumepsl.

IMeperonka. ®U3NKO-XMMHYECKHE OCHOBBI IIEPETOHKH BEIECTB.

Knaccupukanuss MeTONOB IEPEroHKH: MpocTas IeperoHKa,

npoGHast W (ppakiMOHHAs TIEPEroHKa, MNEPeroHKa C BOISHBIM

[apoM, MEperoHKa MOJ BaKyyMOM, MOJIEKYJSpHAs II€peroHKa.

Texuuka pabotsl. [Ipumepsr.

CyOnmumarmss  (Bo3roHka).  (DU3MKO-XMMHYECKHE  OCHOBBI

cyonumanun. Texuuka pa6otsl. [Ipumenenue. [Ipumepsr.

3oHHas mIaBka. DHU3MKO-XMMHUYECKUE OCHOBBI 30HHOH IUIABKH.

Texuuka pabotsl. [Ipumepsr.

Xpomarorpadusi.  DUMKO-XUMUYECKHE  OCHOBBI  COpPOLIHH.

Knaccudukamus MeTomoB  XxpoMartorpaguu 1[0  MEXaHHU3MY

copbuuu

3 AncopOruonnas  xpomarorpadus. Tumbl  u3oTepM  cOpOLMH. 2 I'enb-xpomarorpadus B 2 VYerHblit onpoc, 1 2 [11,[21,[31.[41,[9],
Texnuka sxcnepumMenTa. [Ipumepsl npuMeHeHHS. 6uoxumun. BOIIPOCHL B [23]
PacripenenurensHas  xpomaTorpadusi. DU3HUKO-XUMUUYECKUE Onekrpodope3 B OHOXHUMUH. pyOexHOI
OCHOBBI pacrpenenuTenbHoN xpomaroradum. TexHuka KOHTPOJIHOH
IKCIIEPUMEHTA. pabote
HonooOmenHass xpomarorpadus. DUIUKO-XUMHUIESCKHE OCHOBBI
HOHOOOMeHHOM xpomarorpaduu. TexHHKa IKCIIepUMEHTA.

4 Ouspueckre ¥ (QUBMKO-XMMUYECKHE METOAB UICHTH(OUKALMH 2 Iapaxop 2 VYerHbli onpoc 1 2 [11,[21,[31,[41,[13
opranudeckux BemecTB. OmnpeeneHue BaKHEHINX (GU3MYECKHX 1, [23]
KOHCTAaHT: TEMIIepPaTypbl KHIICHWs, TEeMIIEpaTypbl IUIABJICHHS,

OTHOCHTENIBHOH  TIOTHOCTH, NOKa3aTeNsi  NpeJIOMJICHHS,




MOJIEKYJIIPHOH MacChl, MOJEKYISIPHOH pedpakKiiy, yAenbHOrO 1
MOJIEKYJISIPHOTO BPAIIEHHs, XpOMaTorpa)uaecknx KOHCTAHT.

TepMoxuMusi opraHmdeckux peaknuii. Kamopumerpust kak
OKCIIEPUMEHTAIBHBI METOJl TEPMOXUMHUH. THIBI KaJOPUMETPOB.
AnabaTuyeckuii KaJIOpUMETp u ero YCTPOUCTBO.
M3orepmuueckuil KaJIOPUMETP u €ro 0COOCHHOCTH.
TermonpoBomsimuii  kanopumerp. [lpubop Tuana—Kamnnsse.
MuKpoKanopuMeTpust 1 €€ BO3MOXKHOCTH. ODK30T€pPMHUYECKHE U
SHJIOTEPMUYCCKUE PEAKIMH B OPraHWYECKOH XUMHHU. [lOHATHS
TEemIoBoro 3ddekra peakyu W SHTAIBIHH PEAKIMU. 3aKOH
coxpaHeHUs dHepruu. [loHsATHE O CBOOOAHOH SHEPrHH CHUCTEMBI.
TepMmoxuMuueckue ypaBHEHHs peakunil. ExuHHIBI n3mepeHus B
TepMOXUMHHU. TemIOTBI CropaHHs OpPTaHWYECKHX BEIIECTB.
Termorel 00pa3oBaHWsI BEUIECTB IIM CTaHIAPTHHIE SHTAIBIHN
obpasoBanus. 3akoH ['ecca.

MUuKpOKaIopuMeTpust

VYeraslii ompoc

[1],[2],[?],[4],[22

Pedpakromerpust. Pedppakromerprdeckue MeTOIbl MCCIENOBAHUS
opraHudecknx BemiecTB. [lokaszaTenb TpENOMIICHUS M €ro
9KCIEPUMEHTAJIbHOE  ONpejelieHHe.  YenbHas  pedpakius.
Ionspuszyemocts M €€ CBA3b C YAENBHOM W MONEKYISPHOI
pedpaxmmeri. Dopmyna Jlopenrna-JlopeHma. AXIUTHBHOCTB
MOJIEKYJISIPHOHN pedpaKium.

Pedpakromerpust B
MMHUIIEBOH XUMHH

VYerHslii ompoc,
BOIPOCHI B
pyOexHoH

KOHTPONBHOH
pabote

[11,[2].[3],[4].[12
1. [13], [19]

IlpumMeHeHne MONCKYIApHOH pedpakiuu Ui onpeneneHus
CTPOCHUS OPraHMYECKUX coeAnHeHHH. OCOOEHHOCTH CTPYKTYPHI,
BBISIBJISIEMBIE C IOMOLIBIO MOJICKYJISIPHOH pedpaKiyu.

AtomMHas CIHEKTPOCKOIHU A

VYerHblii ompoc

[1],[2].[3],[4].[12
1. [13], [19]

Meton IMIONBHBIX MOMEHTOB. Ilomspu3anus HEHOJSPHOTO
BEILIECTBA B MOCTOSIHHOM 3JIEKTpUUYECKOM 1one. [TomspusyeMocTs.
MonbHas nonspusaiys. [lonspusanys HOMSPHBIX — BEILECTB.
VpaBuenne JlamkeBena—/le6as. Ilepeerii  meton  [least
[onspuzanus B NepeMEHHBIX 3JEKTPUYECKUX HONsAX. Bropoit
meton Jlebast

D¢dexrs LTapka n
3eemMaHa

VYerHblii ompoc

1,5

[1].[2],[51‘],[4].[12

[onspumerpuyeckue MeTonpl B opranndyeckoid xumuu. Ilonsrue
00 ONTHYEeCKH aKTHBHBIX BellecTBaX. @Pusnueckue OCHOBBI
SBIICHUA ONTHYecKod akTuBHOCTU. [lpuponma omrudeckoro
BpaieHus. [IoHATHE 0 IWIOCKO MOMAPH30BaHHOM cBeTe. Bpaienue
IUIOCKOCTH mofsipu3aimu. Cxema MOISpUMETpa. 3aBUCHMOCTH
BEJIMYMHBI YIJIa BPAIIEHUs IIOCKOCTU IMONSAPU3AIUU OT yCIOBUI
n3MepeHus..  3aBUCHMOCTh YIJla BpaIlEHHS OT JUTMHBI BOJHBL
VYaenbHOE WM MONEKyIspHOe — BpamieHue.  IIpumenenue
MOJNISIPUMETPUN B MOHOXpoMaTHdeckoM cBere. KomnmuecTBeHHOE
OIpe/ieIeHNe ONTHYECKH aKTHBHBIX COelMHeHMH. MonekynspHoe
BpalleHHE TOMOJIOTOB MW Mpou3BOAHBIX. [lpaBuino Yyraesa.
OMIupUYeckue TMpaBuiia Uil ONpeNeieHHs KOHpUrypauuu
moinekyn. Meron Bprocrepa. Mertoa pa3HOCTU YIJIOB Bpalll€HUS.
CrekTponosipuMeTpHsL. [TpuHuun YCTpOMCTBA

Hcropuueckue npumepsl
onpeiesieHNs aOCOMIOTHOM
KOoHUrypanun
OpPTaHUYECKUX COCIMHEHHUN

VYerHslii ompoc,
BOIIPOCHI B
pyOexHOI

KOHTPOJIHOH
pabote

1,5

(11.[2].[3].[4],
[12], [23]
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CHEKTPONOJIAPUMETPa. Buibl KpUBBIX IUCIEPCHU ONTHYECKOTO
Bpamenusa. Oddexr Korrona. IlomaTne o mpaBmiie OKTaHTOB.
OmnpenenieHNe OTHOCUTEIIFHON 1 aOCOMIOTHON KOH(UTypalui.

Texymas pa6ora cTy1eHTa 10 20
1-s1 pyGe:kHast KOHTPOJbHas padoTa 7,5 15

10 CHeKTpOCKOIMYECKUEe METOIbl HCCIEJOBAaHHMS B OPTaHUYECKOH Tomnnerit cnexrp SMU. YcrHslit onpoc 1 2 [11.[2].[3].[4].
XUMHUH. B3anmopeiicTBue BemectBa ¢ 3I€KTPOMAarHUTHBIM I'pannue! anama3oHoB. [12], [21], [23]
n3mydeHneM. 3akoH Ilmanka—Dbopa. Ilormomenne w3mydeHust u McTounuky u3mydeHui.
ero osmuccus. [lonstne o6 abGcopOIMOHHOW W 3IMHCCHOHHOI IIpuémunku n3nyyeHuit
CIIEKTPOCKOIHH.

11 DnekTpoHHast abcopOIMOHHas creKTpockonus. [IpuHInmmansHas OyopecueHys u VYerHslit onpoc, 1 2 [11,[2],[3],[4],[12

CcXeMa OINTHYeCKOro crekrpodoromerpa. OCHOBHOW 3aKOH ¢docdopecrenmms BOIIPOCHI B 1, [21], [23]
CBETOIOTJIONICHUS JlamGepra—byrepa—-bepa. ITonsitue pyOexHOI
9JIEKTPOHHOrO crekTpa. CrocoObl Ipauueckoro H300paxeHus KOHTPOJIBHOH
9JIEKTPOHHBIX CIIEKTPOB. DHEPreTHYECKHe YPOBHH IBYXAaTOMHBIX pabote
monekyn. [Ipuninun ®dpanka—KoHn0HA. DNEKTPOHHBIE CHEKTPbI
MHOTOaTOMHBIX ~ MoOJeKkyn.  Kmaccudukaums — 9JMeKTpOHHBIX
nepexonoB. MHTEeHCHMBHOCTH 3JIEKTPOHHBIX IepexonoB. IIpaBuiia
orbopa. Bo30OyxnéHHble cocTosiHUS Moiekyn. [loHstne o
CHHIJICTHBIX M TPHUIUICTHBIX COCTOSHUSX. IIyTH [Ie3aKTHUBAIMH
BO30Y)XKIEHHBIX cocTosHMH. CxeMma Je3aKTHBALMH BO30Y)KICHHS
monekyn. ®nyopecuenuus u - docdopecuennusa.  Biusaue
MEXMOJIEKYIAPHBIX B3aMMOJCHCTBUII Ha JIEKTPOHHBIE CIEKTPBI.
CTpyKTypa OpPraHMYECKHX MOJICKY]I U 3JIEKTPOHHBIE CHEKTPBI.
Xpomodopel 1 aykcoxpomsl. IIpocrpancTBeHHBIE 3(GQEKTHl B
JNEKTPOHHBIX CIEKTpax. VICIonb30BaHUE 3IEKTPOHHBIX CIIEKTPOB
JUIsL OLIPEJICNICHUSI CTPOCHHS OpPraHnYecKuX MoseKyll. [Ipumepsl.

12 Merozbl KonedarenbHOH crekTpocKonuu. OCHOBBI KJIACCHUECKOH AHrapMmoHnJeckue (He- VYeraelii onpoc, 1 2 [11,[2],[31,[41,
TEOpHH KOJIeOATeNIbHBIX CHEKTPOB. ['apMOHMYECKUI OCLMILIATOP. rapMOHHYECKUE) KONeOaHUs BOIPOCHI B [12], [21], [23]
Konebanust 1ByXaTOMHO# MoJeKyibl. 3akoH ['yka. Dmmnupuueckas pyOexHOI
¢dopmyna Mop3se. Banenrssie u nepopmannoHHbie KoeOaHusI. KOHTPOJBHOM

pabote

13 Wndpakpachas cnekrpockonus. biok-cxema nsyxmydeBoro K- Ob6nactu npumeHenus MK- VYerelii onpoc, 1 2 [11,[2],[3]1,[4],[18
criekrpodoromMerpa. BbpiOOp ONTHUMalbHBI  YCIOBHH ChEMKH: CNIEKTPOCKONUU BOIPOCHI B 1, [19], [20], [21],
TOJII[HA CJIOSI TOTJIOMIAIONIETO BEIIECTBa, XapakTep MPU3MBL, pyOexHoi [23]
LIMPHHA BBIXOJHOM ILEIM MOHOXPOMATOpa, CTENEHb YCUIICHUS KOHTPOJIbHOM
CHTrHalla JIETEKTOpa, CKOPOCTh pPa3BEPTKM crekrpa. Haubonee pabore

pacnpocTpaHEHHbIE HEIOCTATKU HH(PAKPACHBIX CIEKTPOrpamM,
crocobbl  ux  ycrpanenus.  OcobenHoctu  UK-crektpos
Ba)KHEHIIINX KIACCOB OpraHuueckux coemuHenuid. [lapaduubr u
muknonapagunel.  OneduHbl.  AnermineHsl.  ApoMaTH4ecKHe
yraeBozpopoabl. Cnmptbl. Ilpoctbie 3¢upbl. AmuHbL Hutpuibl.
Hutpo- coequHeHus.  [anorenmnpounsBognbie. CepHUCTHIC
coequHeHus. llpumenenne WK-crextpoB mmst uaeHTHHKAIMN
(oroxxmectBienusi) BemectB. OOnacte "OTMEYaTKOB MauiblieB'.
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HcronkoBaHue  BTOPOCTCNIEHHBIX  pa3Muuil B CIEKTpax.
OCOOCHHOCTH ~ OTOXXIECTBIICHUS  KPUCTAJUIMYECKHX  BEIIECTB.
[Ipobnema HOKyMEHTAaIMM B MOJCKYISPHOH CIIEKTPOCKOIHN.
Atnacel u karanoru MK-cnekrpos. IlpumeHeHue mnepcoHalbHBIX
KOMIIBIOTEpOB ITpu uHTepnperauun MK-cnekrpos.

14

CHekTpockorusi ~ KOMOWHAIIMOHHOTO  PAacCesiHHMS. Cxema
skcriepuMenTa.  OCOOCHHOCTH ~ TEXHHKH  CIIEKTPOCKOMHH
KOMOHMHAILIOHHOTO paccesiHus cBera. IIpuposa KOMOUHAIIMOHHOTO
paccesHusi cBeTa. HeoOXOAUMOCTh MPHUMEHEHHS CIIEKTPOCKOMUH
KOMOHMHAILIMIOHHOTO ~paccestHisl Uil TOJNHOHW — XapaKTePUCTHKU
KOJICOAHUH MOJIEKYIL.

O6macTu MpUMeHEeHUst
crnexkrpockonuu KP

VYeraslii ompoc

[11,[2],[31,[4].[20
1. [21], [23]

15

CIIeKTpOoCKOIMsT  SIIEPHOTO  MarHWTHOro pe3oHanca (SIMP).
MaruuTHble CBOWMCTBa snep. SIBieHHe SIEpHOTO MAarHUTHOTO
pe3oHaHca B KIIACCHYECKOH TPAKTOBKe (IPEIeccHs MarHUTHBIX
MOMEHTOB SJIEp BO BHENIHEM MAarHUTHOM TIOJIE, BEKTOpHAs
muarpamma).  KBaHTOBO-MexaHmueckass TpakroBka SIMP n
OCHOBHOE COOTHOLIEHHE JJs PE30HaHCHOW dacToTel. Cxema
pacIIeINICHUs 3HEPreTHYeCKUX YpoBHeH sep co cnuHoMm |=1/2 B
MarHUTHOM Tone. 3aceNnéHHOCTh JHEPreTHYECKUX YpPOBHEM.
IMpuHuunuaneHas cxema crexkrpomerpa SIMP. Ilpuniun paGoTsl.
OJEeKTPOHHOE YKPaHUPOBaHKE. 3aBUCHMOCTh PE30HAHCHBIX 4acTOT
OT MarHUTHOH BOCIPHUMMYHUBOCTU U 3(P(EKTOB 3KpaHUPOBAHHMS.
XUMUUYECKUIl CABUT M €ro M3MepeHue. BHelIHNe M BHYTpEHHHE
9TajoHbl.  PasnuuHple  MKamel  XMMHYECKHX  CABUTOB U
COOTHOIIEHHE MeX 1y HUMH. VIcronbp30BaHie XUMHYECKOrO CIBUra
B CTPYKTYPHOM aHanu3e. PacyéT XMMHYECKHUX CABUTOB MPOTOHOB
10 aAIUTUBHOM cxeMe. TaOuIHipl XMMUYECKHX CIBUIOB.

Craj; cBOOOIHOM
MHJYKIHH.
Hakorrenne curnana.
McTouHnKH TOMEX B
meTone SIMP.

YerHblii ornpoc,
BOIIPOCHI B
pyOexHOH

KOHTPOJIBHOH
pabote

[11,[2].[3],[4].[12
1. [18], [23]

16

CHekTpocKoIMsl  3JIEKTPOHHOrO  [apaMarHWTHOTO — PE3OHaHca.
®dusznueckas npupoaa sABJICHUSA. TeOopeTHUEeCKHe OCHOBBI METOJa
AJIEKTPOHHOr0 napaMarauTHoro pesonanca (OI1P): yciosue DIIP,
MOJIOKEHHE PE30HAHCHOIO CHUrHaia U §-(haxkrop, 3JIEKTPOH-
SIEPHOE B3aUMOJICHCTBHE M CBEPXTOHKas CTPYKTypa CIEKTpa
OIIP, 5neKTpOH-JIEKTPOHHOE  B3aUMOIEWUCTBHE U TOHKas
cTpykrypa crektpoB OIIP anmsorponHbx cucreM. Bun crnextpos
OIIP npocTemmx paguKaioB.

IIpumenenue metona JI1P

VYerblii ompoc

(11.[2],[3].[4].[12
1. [23]

17

Macc-cnekTpoMeTpusi OpraHUYecKUX CcoeluHeHui. oHuzamus
aTOMOB M MOJIEKYJ. THIBI HOHOB: MOJIEKY/SPHBIE, OCKOJOYHBIE,
HIeperpynnupoBOYHEIE, MeTacTaOuIIbHbIE, OTpHIIaTEIbHBIE,
MHOro3apsiHble. Meroibl HOHHM3AlMH: METOA  HOHM3ALUH
9NIEKTPOHHBIM ~ yIApoOM, MeToA (OTOMOHM3ALMH, HOHHU3ALUS
SNIEKTPUYECKUM MOJIeM, XUMHUYECKasi MOHU3AIMs, MOBEPXHOCTHAS
MOHU3ALMS, KOMOMHHMpPOBaHHbIC METOJIbI MOHU3AIMH.
[lpyHUMNUaNbHAs  cXeMa MAarHUTHOIO — Macc-CIIEKTPOMETpa.
OCHOBHOE YpaBHEHHE MAacCC-CIEKTPOMETPHH. XapaKTepUCTHKU
Macc-CHeKTPOMETpa.

Xpomaro-macc-
CIIEKTPOMETPHS

YcrHBIii onpoc,
BOIIPOCHI B
pyOexHOI

KOHTPOJIHOH
pabote

15

(11,[2].[3]. [4],
[11], [12],[23]
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18 MeTonpl M3yYeHHsS KHHETHKM W MEXaHH3MOB OpraHHYECKHX 2 2 Vcnonb30BaHHE MEYEHBIX 2 YcrHsii onpoc 15 3 [11.[2].[3].[4].[12
peakmuii.  [IprMeHeHHe (PUBUKO-XUMHYECKHX METOIOB IS aTOMOB B M3yJeHUH ]
HCCITeTOBAHUSI KHHETHKH OpTraHH9EeCKHX peakImii OGHOXUMHYECKUX MPOIIECCOB
(KMHETHYECKHE METO/IbI). M3ydeHne MeXaHW3MOB OpPTraHMYeCKHX
peakIyii ¢ TIOMOIIBIO H30TOIHBIX METOIOB.

Texymas pa6ora cTyieHTa 10 20
1-s1 pyGe:kHast KOHTPOJbHas padoTa 7,5 15
HUTOro 36 36 36 35 70
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6. OoOpa3zoBaTejibHBbIE TEXHOJIOTHH
st ocBoeHHs TUCHUTUIMHBL «DH3MUECKHE METONIBI UCCIENOBAHUI UCTIONB3YIOTCS JIEKINH, JEKIUH-
Oecenpl, TPAKTUYECKUE 3aHSATHSA, TEXHOJIOTHSI TEPCIEKTUBHO - ONEPEXAarolmero OoOyueHHs, MOIYJIbHas
TEXHOJIOTHs, TEXHOJOTHsI MPOOIEMHOr0 OOYyUEHHsI, TEXHOIOTHUS PEIICHUsT MCCIeOBATENbCKUX U MPOEKTHBIX
3az1ad.
B kxauectBe HUHTCPAKTHUBHBIX MCTO0B O6y‘-ICHI/ISI MOryT 6I>ITI> HCIIOJIB30BAHBI: TBOPYCCKUEC 3a/IaHUA,
pa3paboTKa TIPOEKTOB, WCCIENOBATENbCKHI METOA OOy4YeHHs, KpYTJble CTOJNbl, JAUCHYTBI, CEMHHApHI).
Tpagnunonnsie JeKUMM W NPAKTHYECKHE (CEMMHAPCKHE) 3aHATUS MOTYT HNPOBOIMTHLCS C
HCIIOJIb30BAaHUEM COBPEMCHHBIX HHTCPAKTUBHBIX TEXHOJIOTHH.

Jlekuusi-quajior — CcojepKaHUe IOJAaeTCsl 4Yepe3 CEepHI0 BOINPOCOB, HA KOTOPBIE CTYIEHT JOJDKCH
OTBEYATh HEMOCPEACTBEHHO B XOJI€ JICKIUH.

OmnJjaiiH-ceMUHAP — Pa3HOBHUIHOCTh BEO-KOH(EPEHINH, TPOBEICHUE OHJIAWH-BCTPEY WIIM MPE3CHTAIUI
yepe3 MHTepHET B peXXMMe peajbHOro BpeMeHH. Kak/plii W3 y4acTHHKOB HAaXOIUTCS y CBOEro KOMITBIOTEpa
(cpenctBa cBs3M), a CBA3b MEXKIy HHUMHU TOIJEpKHBaeTcs uepe3 VIHTepHET MOCPEACTBOM 3arpykaeMoro
MPUIOKEHHS, YCTAHOBJIIEHHOTO Ha KOMITBIOTEPE Kax10r0 ydactauka (Zoom, Meet, Skype u ap.)

Buneoxondepenuua — ceanc BuneokoHpepennceszu (BKC) — 3To TexHONOTHS HHTEPaAKTHBHOTO
B3aMMOJICHCTBHS JIByX M 0oJiee y4acCTHUKOB 00pa3oBaTEeNbHOrO Mporecca Juisi oOMeHa WHQoOpMalued B
peaTbHOM PEKUME BPEMEHHU.

Buneo-nexkuusi — cHATas Ha KaMepy COKpallleHHas JIeKIHs, JoMoidHeHHas: GororpadusMu U cxeMami,
HWJUTIOCTPUPYIOIIAS TIOJABAEMBbII B JIEKIIUU MaTepUall.

TexHonorusi JIeKTPOHHOTO 00ydeHHs (peanu3yercss TPH TIOMOIIM DJIEKTPOHHOW 00pa3oBaTeNbHON
cpenst COI'Y mpu ucnonb3oBannu pecypcoB DbC, mpu mpoBeneHnN aBTOMAaTH3UPOBAHHOTO TECTUPOBAHUS U T.
I.).

IMpumeuanus

— Bce Buumel y4eOHOM paOoOTBl MOIYT IPOBOAWUTHCS JOUCTAHIMOHHO HAa OCHOBAaHUM JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanuy MHAUBUIYaJIBHOTO IOAX0A K OOYUEHHIO CTYI€HTOB, OCYIIECTBISIOIINX YueOHBIN
IIPOLIECC 110 MHIUBUIYaJbHOW TPAaeKTOpUH B paMKaxX HMHAMBUAYaJbHOIO PabOYero IUlaHa, W3ydeHUE JaHHOM
JUCHUIUIMHBI MOXKET OCYIIECTBIIITHCA 4epe3 MHIMBHIyaJbHbIE KOHCYIBTALMHM IIPENOJAaBaTesl O4YHO, B YaChl
KOHCYJIbTAllMi, MO 3JEKTPOHHOH IMOo4YTe, a Takke ¢ ucnonb3oBanueM Webex, riatdopMbl AUCTaHIMOHHOTO
obyuenus Moodle, muunbiit kabuner cryaenTa Ha caiite COI'Y, mpyrux snementos DIOC COI'Y.

7. Y4eO0HO-MeTOANYEeCKOe 00ecneueHue CaMOCTOSITeIbHOM padoThl

CamocTosiTenbHas padoTa CTyIeHTOB y4eOHBIM IJIAHOM HE MPEeSyCMOTpPEHA.
B paMkax m[OArOTOBKM CTYAGHTOB K TPAaKTHUYECKHM 3aHATHAM (CeMHMHApaM) MpeayCMOTpEeHa
BO3MOKHOCTb BBITIOJTHEHHS TBOPUECKUX 3aJaHUi B BUe pedepaToB U MyJbTUMEAUNHBIX IPE3CHTALIUH.

MeTtoanueckue peKOMeHIALMU 110 HANMCAHUIO pedepaToB
Pedepar — mmcbmeHHas pabora TO OmpeneNeHHOW Hay4YHOH mpoOiieMe, KpaTKoe M3JI0KEeHHe
COZIep’KaHUsI HAyYHOTo TpyJa WM Hay4HOW mpobneMbl. OH sBisiercs: AeficTBEeHHOH (HOPMOI CaMOCTOSITEIBHOTO
HCCIIeI0BaHNS HAYYHBIX MPOOJIeM Ha OCHOBE M3YUEHHUS TEKCTOB, CIICLMAJIbHOMN JIUTEPATYpPhI, a TAKKE Ha OCHOBE
JUYHBIX HaONIONEHUH, MCCIEeNOBaHUI M MpaKTU4YecKoro omnbita. Pedepar momoraer BelpaboTaTh HAaBBIKU H
MIPUEMBI CAMOCTOSATEIFHOIO HAYYHOI'O IOMCKA, IPAMOTHOI'O M JIOTHYECKOT0 U3JIOKEHHUSI U30paHHON POOJIEMBI U
CIOCOOCTBYET NPUOOILIEHUIO CTYIEHTOB K HAYYHON AESITEIbHOCTH.
[locnenoBaTenbHOCTH PabOTHI:
1. Broibop Tembl ucciemoBanus. Tema pedepaTa BbIOMpaercss CTYAEHTOM Ha OCHOBE €ro Hay4HOIo
uHTepeca. Takxke MOMOIIb B BEIOOPE TEMBI MOXKET OKa3aTh IPEroiaBaTeb.
2. llnanupoBaHMe HccieoBaHUs. BKirouaeTr cocTaBieHHE KaJIEHAAPHOTO IUIaHA HAYYHOTO MCCIEeJOBAHUS
W IUlaHa MpeanojaraeMoro pedepara. KamneHmapHbelii IUlaH HMCCIIEIOBaHMS BKJIIOYACT CICAYIOILUE
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3JIEMEHTBI: BBIOOPp ®  (GOPMYTUpOBaHHE MPOOIEMbI, pa3paboTKa IIJJaHA HCCIEMOBAHUS U

MPEABAPUTENBHOrO TUIaHa pedepaTa; cOOp W HM3yUYEHHE HCXOJHOTO MaTepHaia, TOHCK JHUTEpaTyphl;

aHamM3 COOpaHHOrO  MarTepuana, TeopeTHdeckas pa3paboTka  MpoOJieMbl;  COOOIIEHHE O

MPEABAPUTENBHBIX PE3yabTaTaX HCCIACIOBAHUS, JUTEpaTypHOEe O(OPMIICHHE HCCISI0BATEIBCKON

mpoOeMsbr; 00CyXIeHne paOOTHI (Ha CEMUHAPE U T. II.).

[Tnan pedepaTa xapakTepu3yer ero cojepkaHue u cTpykTypy. OH J0JDKEH BKIIOYATh B ce0si: BBEACHHE,
rae 00OCHOBBIBACTCS aKTYaJbHOCTh MPOOJIEMbI, CTaBATCS Ledb W 3aJa4d MCCIICNOBAHHS;, OCHOBHAs 4acTh, B
KOTOPOW PAaCKpBIBACTCS COACPKaHHME MPOOJIEMBbI; 3aKIIOUECHUE, IIe 0000IIA0TCS BBIBOJBI 110 TEME U JAKOTCS
MPAKTUYECKUE PEKOMEH TAIIHH.

3. Tlouck u usydenue nutepaTypbl. Jls BhISBICHHS HEOOXOAMMOHN JIMTEPATYpPhI CISIYyEeT OOpPAaTUTHCS B

OuONMMOTeKy WM K mpenojaBatelito. [1ogo0paHHy0 JUTEpaTypy clieAyeT 3aUKCHPOBATH COTJIACHO

I'OCT no oubmuorpadguueckoMy OMUCAHHIO MPOU3BEICHUH TeYaTH.

s pa3paboTku pedepara JOCTATOUHO M3Y4YCHUE 4-5 BaKHEHIIMX cTaTel 1Mo M30paHHOM MpodiieMe.
[Ipu u3ydeHnn uTepatypsl HEOOXOAUMO BHIOMPATH MATEPHall, HE TOJILKO MOATBEPKAAIONINNA TTO3UIHIO aBTOpa
pedepata, HO ¥ MaTepyal JUIsl MOJEMHKH.

4.00pabotka marepuaia. [Ipu 0OpabOTKe MOIYUEHHOr0 MaTepraia aBTop JIOJKEH: CUCTEMAaTH3UPOBATh
€ro 1o pasgeciiaM, BbIIBUHYTH U 000CHOBATL CBOM THUITIOTE3bI; ONPECACIINTL CBOIO IMO3HULINIO, TOYKY 3PCHUA I10
paccMmarpuBaeMoil mpoOieMe; yTOUHUTh 00beM U COAep)KaHWEe TOHATHI, KOTOPHIMU TIPUXOAUTCSI ONEPHUPOBATH
npH pa3paboTKe TeMbl; cHOPMYIMPOBATH OMPENEICHUS U OCHOBHBIC BBIBOJIBI, XapaKTEPHU3YIOIINE PE3yIIbTaThI
MCCIIEI0BAHNUS; OKOHYATEIIbHO YTOUHHUTh CTPYKTYPY pedepara.

5. Odopmienue pedepara. [Tpu ohopmiiennn pedepata peKOMEHIYETCS MPUIACPKUBATHCS CICAYIOIINX
IpaBUII: CHC}IyeT nmucaTb JUIOb TO, YEM aBTOpP XOYCT BLIPA3UTH CYIIHOCTH HpO6.]'IeMBI, €€ JIOTUKY, IIncatp
CTPOrO TOCIIEN0BATENBHO, JOTUYHO, JIOKa3aTelbHO (10 cxeMe: Te3nuc — 000CHOBaHUe — BBIBON); [IncaTh sipko,
00pa3Ho, KHMBO, HE TOJNHKO BCKPBIBas MCTHHY, HO W OTpa)kas CBOIO MO3HIIMIO, TPOMATaHAUPYS MONyYeHHBIC
pe3ynbraThl; [Tucath OCMBICIIEHHO, coOMoNiasi MpaBHiia TPAMMATHKH, HE 3JIOYIOTpeOssisi HayKooOpa3HbIMU
BBIPKECHHSIMH.

PedepaT BBINONHSIETCS B COOTBETCTBUHM C TPEOOBAaHWSIMH CTaHIIAPTOB, pa3pabOTaHHBIX YIS JAHHOTO
BHJIa TOKYMEHTOB. PaboTa f0/KHa OBITh BHINOIHEHA Ha Oejioli Oymare cranmapTHoro jucta A4. Tekct momkeH
OBITh OTIEYaTaH Ha KOMITBIOTEpE B TEKCTOBOM pemakrope MicrosoftWord u oTBedaTh clemyrommm
TpeOOBAHUAM: TTapaMETPhI TIOJICH CTPaHMII JOJDKHEI OBITH B TIpeneIax: BepxHee U HIKHee — 1mo 20 MM, ITpaBoe —
10 MM, nmeBoe — 30 mm, mpudt — TimesNewRoman, pasmep mpudTta — 14, MEKCTPOUHBI HWHTEpBAT —
nonyTopHbIiA. JleHTa mpuHTepa — TONbKO 4€pHOro IBera. Hymepamwus cTpaHul] B pedepare JOMKHA OBITh
CKBO3HOW, HauWHAsg C TpeThed crpaHumbl. Homep mpoctaBmsiercss apaOckuMu IdpaMu BBEPXY KaxKIOH
CTpaHMIIBI CIIpaBa.

[pu n3noxxkeHnn Matepuana HeoOX0AUMO MPUACPIKUBATHCS TIPUHSITOTO TIaHA.

bubnmuorpadudeckuil CIIHCOK COCTABIISAETCS HAa OCHOBE MCTOYHHKOB, KOTOPBIE OBLIH MPOCMOTPEHBI U
M3Y4YCHBI CTYJICHTOM MpH HamucaHuu pedepata. JIaHHBIA CHHCOK OTPa)XKaeT CAMOCTOATENBHYIO TBOPYECKYIO
paboTy CTyJEHTa, Y4TO TO3BOJSET CYJUTh O CTEMEHU €ro MOATOTOBKH U yINIyOJICHHH B BHIOPAHHYIO TEMATHKY.
Bes  uwcmonb3oBaHHAs JUTEpaTypa  pasMeniaeTcsl B CICAYIONIEM TIOPSJKE: 3aKOHOMATEIBHBIC aKThI,
MOCTAHOBJICHHSI, HOPMATUBHBIC IOKYMEHTBI; BCS yueOHast InTepaTypa B anaBUTHOM TOPSJKE, 3aTeM CPeCcTBa
MEPUOMUESCKON MevaTH B an(aBUTHOM MOPSIKE; UCTOUHUKH U3 ceTH MHTepHeT.

Metoanueckue peKOMEHIAIUH 10 CO3IAHUI0 MYJIbTUMEIUITHOM Npe3eHTauuu
CrpykTypa M copep:KaHHE NMpPE3EHTallMl — 3TO JIMYHOE TBOpYECTBO aBTopa. [lomesHo umcmonb3oBaTh
11a0JI0HBI OQOPMITEHHS JUTSI TOATOTOBKH KOMITBIOTEPHOM MPE3EHTALUH.
Craiinpl KenaTelnbHO HE IMEperpyxaTb TEKCTOM, JIydlle pa3MeCTHTh KOpOTKHe Te3uchl. Ha cmaiimax
HEOOXOMMO JEeMOHCTPUPOBATH HeOOJbIINE (PParMeHThl TEKCTa JOCTYIHBIE IJIsi YTEHUs Ha PACCTOSHUM; 2-3
¢dororpadun nim pucynka. Haubonee BaxxHbI MaTepua Jy4lle BbIACIHUTb.
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Tabmuupl ¢ TMQPOBEIMUA AaHHBIMH IIJIOXO BOCIPHUHHMAIOTCS CO CIAHZOB, B 3TOM cilydae LU(POBOIH
MaTepHal, Mo BO3SMOXKHOCTH, JIydllle IPeACTaBUTh B BUJIE rPpa)uKOB U AUATPAMM.

He cnemyer wusnumHe yBieKatbcs MyJAbTUMENWWHBIMU dddekramu anumanuu. OcoOeHHO
HeKenaTenbHbl Takue 3((eKThl KakK BBUICT, BpallleHHWE, BOJNHA, MOOYKBEHHOE IIOSBICHHE TEKCTa © T..I.
OnrtumaneHast HacCTpoiika 3QQeKToB aHUMAallUK — OSBJICHHUE, B IIEPBYIO OUepelb, 3aroN0BKa claiiia, a 3aTeM —
TeKcTa 1o ab3amam. [Ipy 5TOM ecinu HECKOJNBKO CIIAiJ0B MMEIOT OAMHAKOBOE Ha3BaHWE, TO 3arOJIOBOK Cllaiija
JOJDKEH MOCTOSTHHO OCTaBaThCs Ha DKpaHe.

UTo0ObI 00ECTICUUTh XOPOIIYI0 YUTAEMOCTh IIPE3CHTAI[MH HEOOX0IMMO MOA00paTh TEMHBIN BET GoHA U
cBeTIbli nBeT mpudTa. Henb3st Takke BEIOMpPATh (GOH, KOTOPBIN CONEPKUT aKTUBHBIA PUCYHOK.

XKenarenbHO TOATOTOBUTH K KaXJAOMY CIaily 3aMeTKH MO JOKIaxy. 3aTeM pacredataTb WX U
WCTOJIb30BaTh TMPH IMOJATOTOBKE WM Ha caMOM mpe3eHTaluu. MOXXHO pacredaTaTb HEKOTOpBIE KITIOYEBBIE
CIIaii/Ibl B KAYECTBE Pa3IaTOYHOr0 MaTepuania.

Heo0xoaumo 006s3aTenbHo coOM0aaTh eMUHbIN CTHIIb 0 OpMIIEHHSI ITPE3EHTAINN H 00paTHUTh BHUMAaHHE
Ha CTUJIMCTUYCCKYIO I'PaMOTHOCTD.

Crenyer npoHyMepOBaTh Claiabl. DTO MO3BOJIUT OBICTPO 0OpamaThess K KOHKPETHOMY Claiily B ciydae
HEOOXOJJMMOCTH.

PexomMeHjaninu o coAepKaHuio U CTPYKTYPE ClIaiiJIoB MyJIbTUMEIUUHON MPE3EHTAIlUN:

1-i cnaiin (TUTYJIBHBIN), HA (DOHE KOTOPOr'o CTYJEHT MpeacTaBisier TeMy npoekta, @O u HayyHoro
PYKOBOJUTEIS.

2-ii caiig. Brimoyaer B ceOst 00bEKT, MPEAMET M TUIIOTE3Y UCCIISI0BaHUS.

3-ii cnaitn. ComepkuT LeNb U 3aaun uccieaoBanus. Llens mpoekra 1omkHa ObITh HAalMCaHa Ha SKPaHe
KpYIHBIM MpUPTOM. 3JIeCh K€, eClId MO3BOJSET MECTO, MOKHO HamMcaTh W 3aJlaud. 3aJlaud MOTYT OBITh
MIPEJCTABIICHBI U Ha CIIEIYIOIIEM CIIaie.

4-i1 - cmatim. Comep>KUT CTPYKTYpy paboThl, KOTOPYIO MOXHO IPEIOCTAaBHTh, HAINPUMEp, B BHIC
rpaduueckux OJIOKOB CO CTPENKaMU. A TaKKe — IepeUrcIeHUe MPUMEHIEMBIX METOZIOB M METO/IUK.

5-if - cmaiin. IlpencraBisercs coiepaHWE W TEOPETHUYECKas 3HAYMMOCTH Ipoekra. CyTh permaemoit
po0JIeMbl MOXKET OBITh NMPEACTABJICHA B BHAE CXEM, TaOJHI, quarpaMM, rpadukos, gororpaduii, GparMeHTOB
¢uapMOB U T.11. Ha TeopeTndeckyro 9acTh MPeACTaBIEHuUs IPOEKTa JOIDKHO OBITH CO3/JaHO HECKOIBKO CIANI0B.

6-i1 - cmaiin. Bo3MOXHOCTH TpHUMEHEHHsI pPe3yJbTaTOB pa0OThl HA TpakTHke. Ha 3Ty Temy Tarke
JOJDKHO OBITH HECKOJIBKO CIAi/I0B.

7-#i cnaiin. [‘maBHBIE BBIBOIBI, UTOTH, PE3YIBTATHI MPOEKTA I1€IeCO00pa3HO TMOMECTHTh Ha OTACIHHOM
cmaiife. [Ipu 5TOM HE cllenyeT MepevucisiaTh TO, YTO OBUIO CAENAHO, a JAKOHWYHO M3JI0KHUTH CYTh 3HAYHNMOCTH
MIPOEKTa WIIA TIOJTYYEHHBIX PE3YIIbTATOB HCCIIEIOBAHMSL.

[locnennuii crmaiin. B KkoHel mpe3eHTAaNHU JKETaTedbHO MOMECTHTh Ciaig ¢ TekctoM «Cmacmbo 3a
BHUMaHUE!».

MeTtoauyeckue yKa3aHusl 10 NPOBeIEHHI0 NPAKTHYECKUX 3aHATHUI 110 JUCHMILIHHE
«Pu3uyecKkre MeTobl MCCIeI0BAHUS»

[IpakTuyeckne 3aHATHS NPU3BAHBl HAYYUTh CTYIEHTAa CaMOCTOSTEIBHO paboTaTth C Y4eOHBIMH
TEKCTaMH, aHAJU3UPOBaTh MaTepual. B Hauane 3aHATUS PEKOMEHAYETCS PAacCMOTPETh COOTBETCTBYIOLIMH
TEOPETHYECKH MaTepuaj. 3aTeM HAeT NPaKTUYeCKHH pa30op M3yyaeMoro maTepuaia, pelaroTcs 3aiadd U3
MPAaKTUKyMa, pa30upaeTcs KaxIblii KOHKPETHBIN TPUMED.

B Havane mpakTH4ecKOro 3aHATHS CleqyeT OOpaTUTh BHUMAaHHE Ha TEOPETHUYECKHE BOIPOCH MO TEMe
3aHATHs. [lepBoHAaYaIbHO UAET M3JI0KEHHE TEOPETHUECKOr0 MaTepHuasa TeMBbl 3aHITHS. 3aTeM B pse BOIPOCOB
MpenojaBartens ClieyeT CKOHLEHTPUPOBaTh BHUMAaHME Ha OCHOBHBIX MJIESIX TEMBbI 3aHATHSA. Bompockl JOIKHBI
BKJIIOYATh B ce0sl pasiMyHble BapHallMM 3JIEMEHTAPHBIX CHUTyalui, OTOOpakaroUIMX OCHOBHBIE WU TEMBI
3aHATUS B MX B3aWMHOHN B3aMMOCBS3U. 3aJaBaeMble BONPOCHI JOJKHBI OBITh KOHKPETHBIMH M MaKCHMAaJIbHO
MPOSIBJISATH B CTYAGHTAX UX COOOPa3UTENbHOCTb.
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Yerublii onpoc TpedyeT oT mpenojaBaTens OONbIIONW MPEABAPUTENBHON MOArOTOBKH: TINATEIBHOTO
oTOOpa cojaep)KaHHs, BCECTOPOHHErO MPOAYMBIBAHHS BOMNPOCOB, 3a7ad W TNPUMEPOB, KOTOpHIE OyIyT
MIPEUIOKEHBI, MyTell aKTUBU3ALMK JEATENBHOCTH BCEX CTYAEHTOB IPYIIBI B MPOLIECCE TPOBEPKH, CO3IAHUS HA
3aHSATHUH JCTIOBOU U T00pOKeNaTeNbHON 00CTaHOBKH.

Paznnuarot ¢ppoHTANBHBIN, HHAUBUAYAJLHBIA U KOMOWHNPOBAHHBIH OIpOC.

@poHTANBHBII ONPOC POBOAUTCS B opMe Oecesl pernoaaBaTens ¢ IpyInou.

OH opraHuM4eckd COYETaeTcs C TMOBTOPEHHEM IPONAEHHOrO, SBISSACH CPEACTBOM JIsl 3aKperieHHs
3HaHUWA W yMeHu#l. Ero 1OCTOMHCTBO B TOM, YTO Ha aKTHUBHYIO YMCTBEHHYIO paOOTy MO)XHO BOBJIEYb BCEX
CTYIGHTOB Tpymmbl. {7l 3TOro BOMPOCHI AOJDKHBI JIOMYCKAaTh KPaTKylo (OpMYy OTBETa, OBITH JIAKOHUYHBIMH,
JIOTHYECKH B3aUMOCBSI3aHHBIMHU JIPYT C JIPYrOM, JaHbl B TAKOW MOCIEAOBATEIBHOCTH, YTOOBI OTBETHI CTYJCHTOB
B COBOKYITHOCTH MOTJIM PacCKpBITh coJiepkaHue pasnena, TeMbl. C MOMOIIBIO (POHTANBHOrO OMpoca
MIperoiaBaTenb MMEET BO3MOXKHOCTH IPOBEPUTH BBHIMOIHEHUE CTYAEHTaMH JIOMAIHETO 3a/aHusl, BBIICHHUTH
TOTOBHOCTDh TPYNIIBI K HW3YYEHHIO HOBOT'O MaTepHala, ONpeAeiuTh cHOPMHPOBAHHOCTh OCHOBHBIX IOHSITHH,
YCBOGHHE HOBOT'O Y4eOHOr0 MaTepraa, KOTOPBIi ObLT TOJIBKO YTO pa3o0paH Ha 3aHSTHH.

NuanBuayanbHbId ompoc TpeanoiaraeT oOCTOATENbHbIC, CBS3HBIE OTBETHI CTYJEHTOB Ha BOIPOC,
OTHOCSIIIUICS K HM3y4aeMOoMy Y4eOHOMY MaTepuaiy, MO3TOMY OH CIY)HT BaKHBIM Y4eOHBIM CpEIICTBOM
pPa3BUTHS pEYM, TaMSTH, MBIIUIEHUS CTYAeHTOB. YUTOOBI cjaenaTh Takyl0 IPOBEpPKY Oomee TiIyOOKOH,
HEOOXOJIMMO CTaBUTh MEpe]l CTYIEHTaMHU BOIIPOCHI, TPEOYIOIHe Pa3BEPHYTOr0 OTBETA.

Bonpocs! ans WHAMBHIyadTbHOTO ONMPOCa AOMKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH, €MKHMH,
MMETh MPUKIAJHON XapakTep, OXBAaThIBATh OCHOBHOH, paHee NPOMAECHHBIM MaTepuan InporpaMmmsel. Mx
coliepaHhe JOIDKHO CTUMYJIHPOBAaTh CTYJAEHTOB JIOTMUYECKW MBICIHTh, CpPaBHUBATh, AaHAJIM3UPOBATH,
JIOKa3bIBaTh, MOAOMpATh YOETUTENbHBIE NPUMEPHI, YCTAHABIWBATH NMPUYMHHO-CIEICTBEHHBIE CBS3H, NENaTh
000CHOBaHHBIE BHIBOZBI M 3TUM CIIOCOOCTBOBATh OObEKTUBHOMY BBISIBIIEHUIO 3HAHUH CTY/IEHTOB.

Bompockl 00BIYHO 3aJal0T BCEH TPYMIE W TOCHE HEOOIBIION Tay3bl, HEOOXOIUMOM IS TOTO, YTOOBI
CTYJIEHTHI IOHSJIM €r0 U MPUTOTOBUIIMCH K OTBETY, BBI3BIBAIOT JUI1 OTBETA KOHKPETHOI'O CTYJIEHTA.

IIucbsMeHHAas MpoBepKAa Hapsy C YCTHOM SIBJISIETCS] BaXKHEUILIMM METOAOM KOHTPOJISl 3HAHUM, YMEHUM
Y HaBBIKOB CTyAE€HTOB. OJHOPOAHOCTH PaboT, BBHIMONHAEMBIX CTyIEHTaMH, MO3BOJSET MPEIbSBIATH KO BCEM
OIMHAKOBBIE TPeOOBaHUS, IOMBITAET OOBEKTHBHOCTH OIEHKH pe3yapTaToB oO0y4eHws. lIpumeHeHme »TOTO
MeToJa JaeT BO3MOXXHOCTh B HambOoliee KOPOTKHH CpPOK OJHOBPEMEHHO IIPOBEPUTH YCBOEHHE YUEOHOTO
MaTepraia BCEMH CTYIE€HTaMH TPYIIIBI, OMPENeTUTh HAPABICHUS 1T MHAWBUYATbHON paOOTHI C KaXKIbIM.

[InceMeHHas mpoBepKa UCHOIb3YETCsl BO BCEX BHUIAX KOHTPOJIS U OCYILIECTBIIAETCA KaK B ayIUTOPHOM,
TaK ¥ BO BHEAYTUTOPHOM padoTe (BBITIOTHEHNE TOMAIITHUX 33/1aHUH ).

MeTtoauyeckue peKOMEeHIAlMHU 110 HCIO0Ib30BAHNI0 HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTH 00y4eHust

Hdns  u3ydyeHHs  JEKLMOHHOIO  MaTepyasia  JUCUMIUIMHBL  NPUMEHSIOTCS  ayAHOBHU3YaJIbHBIC
(MynpTUMEAMHHBIC) TEXHOJIIOTUH, KOTOpbIE HE OTPULAIOT TPaJAWULMOHHBIE, NPOBEPEHHBIC BPEMEHEM METOIBI
[penojaBaHus, HO, IPU 3TOM, OHHM MOBBILIIAIOT HATJSITHOCTH, MH()OPMATUBHOCTH, ONEPATUBHOCTH B MOJAaUe
nH(pOPMaIUH, TIO3BOJISIIOT SKOHOMUTh BPEMsI 3aHSATHI.

Kaxxnoe ceMmHapckoe 3aHsTHE MMEET CBOIO 0Co0Yyk0 (hopMy HpOBEIEeHHUs, CBOIO METOLOIOIMYECKYIO
cnequuKy, UTO TIO3BOJSIET pa3BUBaThb Yy CTYACHTOB pas3JIMYHble KakK OOLIeKYyIbTypHBIE, TaK H
npodeccuoHanbHble  KomnereHuMd. llocraHoBka — mpoOiembl, pa300p aKTyaldbHbIX KOHKPETHBIX U
TUIOTETHYECKUX CUTYyalMid, co3JaHue atMocgepbl Auanora MEXIy INpernojaBaTeleM W TPYIIOH MO3BOJISIET
paboraTh MHAMBUAYAIBHO M B MaJbIX IPyIax, KOJMIEKTHUBHO 00CY)XKIaTh ONMpEEeNICHHbIH TeMaMi MaTepHall, a
TaKKe WHHULUUPOBATH CAMOCTOSTENBbHYIO paldoTy cTyaeHToB. Ilpu ocCMBICIEHMH COJEp)KaHUS BOIPOCOB
MPAaKTUYECKUX 3aHATUH Tpecienyercss Lenb CcoOJI0AaTh MPEeMCTBEHHOCTh B MPOPECCHOHANBHOM H B
TBOPYECKOM PAa3BUTUH CTYJICHTOB.
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KonTpons camocTosTenbHOM pabOThl CTYJICHTOB MPU3BAaH CHENATh Mpolecc oOydeHus Oonee
LEJIOCTHBIM M OpraHWYHbIM. Ero 3amadya HE oOCTaBUTh 0€3 BHHUMAaHUS JlaXe, Ha IIEPBBIA B3IJIA,
MaJIOBHAYUTENBHBIE BOMPOCHI.

KommbroTepHoe TecTHUpOBAaHUE MO3BOJISIET OCYIECTBISATH HMTOTOBBI KOHTPONIb 3HAHUN CTYIEHTOB.
TecToBBIi MaTepuan BKIIOUYAET B CE0S COICPKAHHME BOIPOCOB IO KAXJAOMY M3 0003HAYCHHBIX IPOTrPaMMOM
pasnenos.

Kaxapiii Bompoc mpenoyiaraeT HeCKOJIbKO BAPHAHTOB OTBETOB, CPEIU KOTOPBIX MMEIOTCSA aOCOIFOTHO
HEBEPHBIH, MPaBUIIBHBIN 1 B OONBIICH WM MEHBIIICH CTEIICHN PAaCKPBIBAIOLIMIA CYIIHOCTh Bompoca. B mporiecce
KOMIIBIOTEPHOTO TECTHPOBAHMS 3ajlaya CTYACHTOB ONpEACISeTCs KaK BBIOOpD MPAaBHIBHONO OTBETa W3
MHOT000pa3us BapuaHTOB. B TECTOBBIX 3aJJaHMSIX €CTh BOIPOCH HAa COOTBETCTBHUE. B mpoliecce KOMIIbIOTEPHOTO
TECTUPOBaHUA, 3a/la4a CTYACHTA OIIPEACIIACTCA KaK BI)I60p MpaBUJIBHOI'O OTBETA U3 MHOFOO6paSI/IH BapHUaHTOB.

8. OneHoYHBIEe cpPeCTBA JISI TEKYIIEro KOHTPOJISI yCIeBAaeMOCTH, PyOesKHON aTTecTaluu U
NMPOMEKYTOYHOH ATTECTAIUH N0 HTOTaM OCBOEHHSI U CIHUTIJINHBI.

Pabouast mporpamma npeaycMaTpuBaeT MpOBeJCHUE JICKIIMOHHBIX W MPAKTHYECKUX 3aHSATHH, a Takke
CIIE/IYIOINE BUJIBI pabOoT: TIOATOTOBKY YCTHBIX JIOKJIAJIOB, HAITHCAHHUIO pedepaToB, MOJTOTOBKY MPE3eHTAlnN U
00CYXJIeHWH 110 TeMaM JMCIUTUINHEI - pa0OTy B AKTUBHOM M UHTEPAKTUBHON (opMax.

Buabl KOHTpOJIS.

Pabouas nmporpamma npearnonaraer TeKyuyuid U MPOMEXYTOYHBIH KOHTPOJIb 3HAHHH.

Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIISIEMbII MOHUTOPUHI YPOBHSI YCBOEHUS 3HAHUU U
(hopMupoBaHUS yMEHUIl M HaBBIKOB B TE€UYEHHE CeMecTpa WM y4deOHOro roxaa. Texkymiuii KOHTPOIb 3HAHHM,
YMEHHH M HaBBIKOB CTYIIEHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayIUTOPHBIX) 3aHATHH, MPOBOJUMBIX IO
pacnucannto. PopMaMu TEKYIETO KOHTPOIS BBICTYHNAIOT ONPOChL HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUAIX,

a maxace kopomkue (00 15 mun.) 3a0anus, BBHITIONHSEMBIC CTYICHTAMHU B Hadaje JICKIIMH C IENTBI0 TTPOBEPKHU
HAIWYHS 3HAHWW, HEOOXOMUMBIX JJIsi YCBOGHHSI HOBOTO MaTepHalla MIM B KOHIE JICKIIUW JJIS BBISICHCHHS
CTETICHH YCBOCHUS M3JI0KEHHOTO MaTepraia.

PyOexxHBIN KOHTPOJIb OCYIIECTBIISIETCSl TIO OOJIee WIIM MEHEE CaMOCTOSATENLHBIM pasjieNiaM — Y4eOHbIM
MOJYJISIM Kypca U TPOBOJIUTCS 10 OKOHYAHUW H3YYCHHS MaTepHaia MOJIYJS B 3apaHee YCTaHOBICHHOE BpEMsl.
PyOexHBIN KOHTPOIJIb TIPOBOJMTCS C IIENBIO OMPEICICHUST Ka4eCTBa YCBOCHHUSI MaTepraia yaeOHOro MOyl B
nenoM. B TedeHue cemecTpa MpOBOAUTCS JiBA TAKUX KOHTPOIBHBIX MEPOIPHUSATHSI IO IPaduKy.

Metoauka popMupoBaHus pe3yJbTHPYIOLIEH OLlEHKH.

Hroroas omeHka CKIaIbIBACTCS KaK CpEIHEB3BEIIEHHAs 10 pe3yIbTaTaM BCEX OIEHHBAEMBIX padoT
Ha TPOTSHDKEHWH CEMECTpa, KyJa BXOAAT IIOCEHIeHHWE JIEeKIMH M CEeMHHApOB, OTBETHI M JOMONHEHHUS Ha
CeMHHAapaX, KOHTPOJIbHBIE PaOOTHl (KOHTPOJIBHBIE CPE3BI II0 UTOTaM MOMYJIS), JOMOMHUTENBHBIE OIIEHKH 10
pedepaTam B cyMMe C UTOTOBBIME PE3yIbTaTaMH OaIbHO-PEUTHHTOIO TECTUPOBAHUSL.

[IpoBeneHne TeKyIero u MPOMeXyTOYHOT0 KOHTPOIIS TI0 JUCIUIIINHE OCYIIECTBIISIETCS B COOTBETCTBUU
¢ onoxennem COI'Y.!

BbAJUVIBHAA CTPYKTYPA OLIEHKH

Makec. KOJI-BO
Dopma Koumpons GAILIOB
Tekymas onieHKa CTyAeHTa B TeueHHe 1-8 Helenu COCTONT u3: 20
* BoimonHeHHs 3aJaHUil HAa NPAKTHYECKUX 3aHATHAX (IOATOTOBKA K 6
CceMUHapaM, BHIIOJTHEHUS! IOMAIIHUX 33JaHuil)

! Tonoxenune 0 TekyleM KOHTPOJIE YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTalMK 00yYarolmxcs M0 o0pa3oBaTebHbIM
IIporpaMMaM BBICIIETO 00pa30BaHUsI — MporpaMMaM OakajiaBpraTa, MarucTpaTypsl u crienpanutera B COI'Y.(B mocnennen
penaxmuu ot 08.07.20 1. ITp.Ne 173)

18



* BeimonHeHus KOHTPOIBHON paboThI 8

* [logroroBka pedepatoB, Mpe3eHTALUH K MPAKTUYCSCKUM 3aHITUSIM 6
1-51 pyOexHasi TUCbMEHHAsI KOHTPOJIbHAs paboTa (TecTHpOBaHKE) 15
Texymias onieHka cryaeHTa B reuenue 10-15 Henenu cocTouT us: 20
* BroimonHeHus 3aJjaHUil HAa TPAKTUYECKUX 3aHATHSX (IOATOTOBKA K 6
ceMUHapaM, BHINOJTHEHHUS TIOMAIIHUX 33JaHuil)

* BreimonHeHust KOHTPOIBHON paboThI 8
* [logroroBka pedepatoB, Mpe3eHTALMHI K MPAKTUYCSCKUM 3aHITHSIM 6
2-51 pyOeKHasi MMChbMEHHAasi KOHTPOJbHAs pa0oTa (TECTUPOBAHHE) 15
Hroro 70

Metoauka ¢popMupoBaHus pe3yibTHPYIOLICH oleHKH.”
B xopne Tekyiero KOHTpoIIst CTyAeHTHI MOTyT HaOpaTh 0-70 Oaos:
1-a pybesicnaa ammecmayus — maxcumanvro 35 oannoe; uz Hux:
om 0 0o 15 6annos (P1) — ammecmayuonnasn (pyoexcnasn) KOHMpovHas paboma;
om 0 00 20 6annos (Tr)— mexkywias paboma cmyoenma ¢ meuenue pyoesica.

2-51 pybescnas ammecmayus — MAKCUMAIbHO 35 6ann06; u3 Hux:
om 0 00 15 6annos (Pr)— ammecmayuonnasn (pybesrcnan) Konmpoavhas paboma;

om 0 0o 20 6annos (T>)— mexkywas paboma cmyoenma 6 meuenue pyoesca.
IIpoMeKyTOUHBIN KOHTPOJIb:

s 3auera:

3a yCcTHEIN OTBET Ha 3auere cTyAeHT momydaer 0-30 6aymios.
CTyaeHTHl, MOIYYUBIINE B XO/I€ TEKYIIET0 U pyOekHOro KoHTpoms 50-100 6amuioB, aBTOMaTHIECKH MTOTYIarOT
«3auer».

PesynpTHpytomas oreHka CKiaasBaeTcs mo cooTBeTcTBYIome bPC dhopmyire.

IIIxana uTOroBoii akageMn4ecKo YCNIEBACMOCTH CTYJICHTOB 110 JMCHUILJIMHE

Cucrema oneHok COI'Y
Cymma Oamnmos HazBanme UncmoBoil 3KBUBaJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
50-70 YIIOBIIETBOPUTEIHHO 3

TemaTuka pedeparon
. CoBpeMeHHbIE€ METOIbl YCTAHOBIICHHUS CTPYKTYPBI T€HOMA.
. CoBpemenHas DI1P-cniekTpockomus 1 ee NCIOIh30BaHNE B OMO(MU3HUECKIX UCCIIENOBAHUSX.
. SIMP-criekTpocKonrUYecKie METO Bl HCCIIeJOBAHHAS OEITOK-0EIKOBOTr0 B3aNMO/ICHCTBHSI.
. ®eMTOCeKyHIHbIC Ja3ephl B UCCIEAOBAaHUIX MEXaHU3MOB ()OTOCHHTE3A.
. YcraHOBNIEHUE NTEPBUYHON CTPYKTYPHI O€IKa ¢ IOMOLIBbIO MACC-CIEKTPOCKOIHUH.
. Merons! adduHHON XpoMaTorpaduu.
. ATOMHO-3MHICCHOHHBII aHAJIN3 B XUMUYECKOH MPOMBIIITIEHHOCTH.

oo ~N N BN

. ATOMHO-a0COpOIIMOHHBIN aHAJIN3 B XUMUYECKOH MPOMBIIUIEHHOCTH.
9. PentrenodmyopeciieHTHBIN aHAN3 B XUMUYECKOI TIPOMBIIIIIEHHOCTH.
10. Tepmuueckuil aHaIU3 B XUMUYECKOM MPOMBIIITIEHHOCTH.

11. Oxe-31eKTpOHHASI CIIEKTPOCKOMMSL.

2 B coorserctBuu ¢ [TonoxkenneM o BPC onennBanus o0ydqaromuxcst 04HOH (OPMBI 10 00pa3oBaTENbHBIM POrpaMMam
BBICIIEro 00pa3oBaHus — MporpamMmam Oakanaspuata u crienuanntera B PI'bOY BO COI'Y (mpuHATEIM YYEHBIM COBETOM
COr'v 30.09.2021r.)
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12. ®U3UKO-XUMHYECKHE METOABI OMPEICICHUS 3010Ta.

13. ®u3uKO-XUMHUYECKHE METOBI ONPEAEICHNS TUTaHA.

14. ®u3NKO-XMMUYECKHE METOBI ONIPEIENEHU MIIaTHHBL.

15. Ou3nKo-XUMHUECKHE XUMUUECKIE METO/IBI aHAJIN3a CTOYHBIX BOJ XUMHKO-(PapMaleBTHUECKIX
NpENNPUATHN.

16. ®u3UKO-XNMUYECKHE METOIbl YCTAHOBIIEHUS CTPOCHHUS OPTaHUYECKUX COEINHEHUM.

17. Dnexrponnast cnekrpockonus (Y ®- u Buaumast 00J1acTh): TUIIBI 3JIEKTPOHHBIX MEPEXO0/I0B U X SHEPTHUS;
OCHOBHBIE TIapaMEeTPhI MOJIOC TOTJIONIEHHS, CMEIIEHHUE MOJ0C (0aTOXPOMHBIN U TUTICOXPOMHBIH CABUTH) U X
MIPUYUHBL

18. Nudpakpacuas (MK) criekTpOCKOIMHMs: THUITBI KOJICOaHUH aTOMOB B MOJICKYJIe (BaJICHTHBIC,
nedopManoHHbIe); XapaKTepUCTUIECKUE YacTOThl. DYHKIIMOHATIBHO-TPYIIIIOBON aHAIIH3.

19. CnexTpockornus saepHoro MarautHoro pesonanca (IMP). [Iporonnsrit MmarautHbIi pesoHanc (IIMP):
XUMHYECKHUIl CJIBUT, CIUH-CITMHOBOE pacIIeryIeHune.

20. Macc-crieKTpOMeTpHs: BUIbI HOHOB (MOJIEKYIISIpHBIE, OCKOJIOYHBIE, TEPErpyNIUpOBOYHbIE). VI30TOMHBIH
coctaB. Y CTaHOBJICHHE MOJICKYJIIPHOH (hopMyJibl. OCHOBHBIC THITBI (hparMeHTaIuu. Macc-CleKTpaibHbIC CepHH
HMOHOB OCHOBHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUN.

OueHoYHBIH JHCT 32U THI pedepaToB (IOKJIAIOB)

HauMenoBanue BrisiBJIeHHDBIE Banasl
nokasareJjs HEA0CTATKHU U
3aMeYaHus

1. KAYECTBO UCCJIEJIOBATEJIbCKOU PABOTHI (PEPEPATA, JIOKJIAJIA)

1. I'paMOTHOCTD M3IOKECHUS U 1
KauecTBO 0hOpMIICHHS pabOThI
2. CaMOCTOSITENFHOCTh 1

BBITIOJTHEHUST PA0OTEHI, TITyOHHA
MpopaboTKK MaTepuaia,
WCIIOJIb30BAHHE
PEKOMEHJOBAHHOU U
CIIPaBOYHOM JINTEPATYpPhI

3. O0O0OCHOBaHHOCTh U 1
IIOKA3aTEIbLHOCTE BEIBOIOB
OO1as oreHka 3a BeinojiHeHue VP 3
II. KAYECTBO JIOKJIAJJA
1.CooTBercTBHE COEpPIKaHUS 0,5
JIOKJIa/1a COMEPIKAaHUIO PabOTHI
2.BrlsiesieHne OCHOBHOM MBICITH 0,5
paboTHI
3.KauecTBO M3I0KEHUSA 1,25
MaTepuana
OO011ast orleHKa 3a JOKJIa 2,25
III. OTBETBI HA JJOITOJIHUTEJIBHBIE BOITPOCHI 11O COAEPXXAHWKO PABOThHI
Bomnpoc 1 0,25
Bomnpoc 2 0,25
Bomnpoc 3 0,25
OO0mas oleHKa 32 OTBETHI Ha BOIIPOCHI 0,75
HUTOI'OBAS OLIEHKA 3A 3AIIUTY 6

Temsbl npe3eHTAMI
1. Konmenius XxpoMOpOpPOB U ayKCOXPOMOB.

N

[lonsTHE O HOPMAIBHO-KOOPAMHATHOM aHAJIM3E.
3. Konnenuus rpynmnoBsix konebanuii U e€ orpanndeHusi. CUMMETpHsl KoJleOaHUi.
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PanuanmonHsle U HepaauallMOHHBIE TIEPEXO/BI.
JByxdoTonnsie nepexosl. PaneeBckoe 1 KOMOMHAIIMOHHOE PAacCesTHUE CBETA.
CriocoOBbl yIPOIIEHHS CIIOKHBIX CIIEKTPOB.

N o ok

Mer0)1 MCUYCHBIX aTOMOB.

KpuTepnn OLCHUBAHMSA CTYACHTA 3a MOJATOTOBKY NMPE3CHTAUHN

Kpu |8 6 4 2
Tepu (Tpedyet nopadoTKM)
u/0a
JLIBI
Uerko  chopmynupoBana | ChopmynupoBana CdopmynupoBana meib | He
Lenb W packpeiTa TeMma | Ielb u TeMa | ¥ TeMa WCcCieJoBaHus. | cPOpMyTHpPOBaH
= HccienoBanus. B KpaTkoW | UccieqoBaHus. Conepxanue a Leiab U Tema
= dopme naHa  monHag | YacTHYHO — M3JI0KEHA | MOJIHOCTHIO HE | UCClleZIOBaHMUS.
g uHpopManuss 1Mo  TeMme | nHpOopMaIUs MO0 TeMe | PacKpBITO. IMpobnema  He
g WCCIIeIOBaHNS U JIaH OTBET | UccienoBanus W jaH | UHpopmamuss mo TeMme | peleHa.
2 Ha TpoOJEMHBI BOMPOC. | OTBET Ha MPOOJIEMHBIN | HCCIICIOBAHMSI HETOYHA.
o Janbi CCBUIKH Ha | Bompoc. Jlanwr cceutku | IIpobmema g0 kKoHIA HE
T HCIIONIb3yEeMbIE PECYPCHI. Ha WCcronbp3yeMble | pemeHa. He  maHb
2 pecypesl. CCBUIKH Ha
%’( WCIIOJIb3y EMBIE
O peCypChl.
Cobmromaercs emunblii | Cobmomaerca eaunbiii | He cobmomaercs | He
CTHITb ohopmiteHHS. | CTWIIb  OQOpPMIICHUS. | €IMUHBIN CTHJIb | cOOIIIO/IaeTcs
= IIpesenranus kpacounas u | Chaiinbl  mpocTel B | opopmiteHus. Crnaiapl | CTHIIb
g WHTEpEecHasl. MTOHWMaHUH. MPOCTHl B TOHUMAHUU. | O OPMIICHHS.
% Ucnonw3yrorcs  addexrsr | Mcnonp3yrores Opdexrsr u o He | Craiasl TPOCTHI
2 AHUMAITHH, ¢don, | HEKOTOPHIE AM(DEKTH U | UCIIONB3YETCS. B IIOHUMaHUH.
5 dororpadumu. B | domn.
,§ pe3eHTalluu
8 MPUCYTCTBYIOT ~aBTOPCKHE
:s( HaXOJIKH.
ABTOp XOpoImmo Blaneer | ABTOp pianeer | ABTop He  mokaszan | [IpencraBiieHbl
MarepuajoM IO  TeMe | MaTepHalIoM IO TeMe | KOMIETeHTHOCTH B | HCKQ)KCHHBIE
nccienoBanus. Vconp3yeT | UCCeOBaHUsA, HO HE | MPEICTaBICHUU JTAaHHBIS
Hay4YHYI0 TEPMHHOJIOTHIO. | CMOT 3aWHTEPECOBATh | MPE3CHTAIINN.
o Ob6namaer HaBBIKAMU | ayIUTOPHUIO. Hcnonp3oBaHHbIE
§ I | OpaTopckoro  HCKyccTBa. Henocratouno (GaKkTel HE BBI3BIBAIOT
g g ITonno u TOYHO | LIUTHPYETCS nosepust. Hegocratouno
5 g | waTnpyeres TUTEepaTypa. IUTUPYETCS
& & | HCIONB30BaHHAS TuTepaTypa.
= & | nureparypa

Tunosble 3a1aHUs 11 IPAKTHYECKHUX (CEMHMHAPCKMUX) 3aHATHIA
VYKka3aHusI 1O OTJENBHBIM TEMaM MPaKTUYECKUX U CEMUHAPCKHUX 3aHATHN:

Memoodwvl macc-cnekmpomempuu.

I/IILCHTI/Iq)I/IKaI_II/Iﬂ BCHICCTB IO MACC-CIICKTpaAM. VcTaHoBIIEHHE XUMHYSCKOTO CTPOCHUA. Onpez[eneHI/Ie

TCPMOJUHAMHNYCCKUX XaPAKTCPUCTHUK BCIICCTB U peaKL{Hﬁ.

Memoowi onpedenenus d1eKMmputecKux OUnOIbHLIX MOMEHMOE MONEKYIL.

Pacuérnl AUTIOJBHBIX MOMCHTOB I10 JaHHBIM JI IIEPBOT'O U BTOPOIr0 MECTOA0B Z[e6a5{. AHau3 TOYHOCTU

OKCIICPUMCHTAJIbHBIX TaHHBIX.

Memoodwr onpedenenus 2eomempuu MOAEKYII.
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Pacuérel reomerpum Monekyn W3 JaHHBIX [0 BEIWYMHAM MOMEHTOB HMHEPIUHU Ui MOJEKYT C
Pa3IMYHBIM YHCIIOM aTOMOB. AHAaJHM3 KPUBBIX PaJUajIbHOTO PacHpeieieH s B Ta30BOM 3JIEKTPOHOrpaduH.

Memoovwi konebamenvHol cneKmMpoCKONUU.

Knaccuyeckoe paccMoTpeHne Kone0aHWH MHOTOAaTOMHBIX MOJNIEKyJd. BBeaeHue ecTecTBEHHBIX
KoopauHat. Yuér cummerpuu. OmnpemeneHue 4acToT KoileOaHWH IUis JBYXaTOMHBIX MoJeKkyn. OnpezaencHue
cummerpun Mosekyd no gaHHeiM MK u KP cnextpoB. Vcnonp3oBaHue TpynmoBbIX YacTOT B CTPYKTYPHOM
aHaiu3e.

Memoov 51ekmponHOll CheKmPOCKOnuu.

Knaccugukanms n oTHECEHHE IEKTPOHHBIX NIEPEX0JJ0B H COOTBETCTBYIOIIUX MOJIOC TorouieHust B Y®
Y BUJMMBIX crieKTpax. [IpuMeHeHue 3J1eKTpOHHBIX CIIEKTPOB.

[Ipumenenue meromoB abcopOumonHoit MK un Y@ crnekTpockonuu B KOJMYECTBEHHOM aHaM3e,
HCCJIE0BAHNE PABHOBECUM U KUHETUKU PEAKLIUN.

Memoov uccrneoosanus ecmecmeeHHOU U UCKYCCMBEHHOU ONMUYECKOU aKMUGHOCMU 6eujecms.

Pacuér BpamaTenpHBIX CHIT DJIEKTPOHHBIX MEPEXOA0B M3 JaHHBIX METO/I0B Kpyrosoro auxpousma (K/I)
u gucnepcun onrtudeckoro Bpamenus (JOB). Mcmonb3oBanue mnpaBuia OKTaHTOB ISl OIpeNeNeHUs
a0COJIIOTHOM KOH(UTYpAIUU U KOH(OPMAIUK ITPOU3BOIHBIX IUKJIOTCKCAHOHA.

Pe3zonancnvie memooul.

Onpeznenenrie CTPYKTYPbl MOJEKYJIBI MO XUMHUYECKAM CABHTaM M CIIMH-CIIMHOBBIM PACIIETICHUSM B
criektpax AMP.

Juuamumaeckuit AMP, n3ydenne 0OMEHHBIX TIPOIIECCOB M IPYTHX OBICTPO MPOTEKAIOIINX MPOIIECCOB.

Crtpykrypa cnekrpos JIIP, n3ydyeHne KWHETUKH U MEXaHW3MOB peakiinii meronom OI1P.

JIuTeparypa K pa3aeny:

1. Jlyxos, B.B. ®usnueckue meroas! uccienoBanus B xumun / B.B. JIykos, V.H. lllepbakoB. — PocroB-Ha-/lony: M3naTenbcTBO
IOxHoro ¢enepansHoro ynuBepcurera, 2016. — 216 c.: cxem., Tabm, wi. — Pexum pgocryma: mo moOAMUCKe. —
URL.: http://biblioclub.ru/index.php?page=hook&id=461932 (narta obparenus: 18.11.2019). — bubanorp. B xu. — ISBN 978-5-
9275-2023-7. — TekcT: 2NeKTPOHHBIH.

2. ®duspueckue MeETOIbl MCCIECNOBAHMA M HMX IIPAKTHYECKOe IpUMEHEHHWEe B XuMudeckoM ananuze / H.I'. Spbles,
10.H. MenBenes, M.I. Tokapes u np. — V3nanue Bropoe, nepepaboranHoe u gononHeHHoe. — Mocksa: [Ipomereit, 2015. — 196
c.: CXeM., W, Tabn. — Pexum mocryma: mo moammcke. — URL: http://biblioclub.ru/index.php?page=book&id=426720 (nara
obpamenust: 18.11.2019). — ISBN 978-5-9906134-6-1. — TekcT: 35eKTPOHHBIIL.

3. 3BekoB, A.A. ChekrpaibHble MeTonbl wuccienoBanus B xumun / A.A. 3BekoB, B.A. Heocrpyes, A.B. Kanenckuii;
MunucrepctBo obpa3oBanusi u Hayku P®, denepanbHoe rocyaapcTBeHHOE OOKETHOE 00Opa3oBaTENbHOE YUpEeKICHHE
BhICIIEro npogeccoHanbHoro obpasoBanus «KemepoBckuil rocymapcrBeHHbId yHUBepcuteT». — KemepoBo: KemepoBckuii
rocynapctBeHHeli  yHuBepcurer, 2015. — 124 c.: cxem.,, Tabnm. — Pexum jgocryma: mo moAmmcke.  —
URL: http://biblioclub.ru/index.php?page=book&id=437497 (nata obpamenus: 18.11.2019). — Bubauorp. B ku. — ISBN 978-5-
8353-1823-0. — TekcT: 2neKTPOHHBI.

4. Tlonoga, JI.®. UHcTpymeHTanbHble MeTobl aHanm3a: [IpakTukym mo aHanutudeckoi xumuu / JI.®. ITonoBa; MuHucrepcTBo
obpasoBanusi u Hayku Poccuiickoit ®enepanuy, CeBepHbiit (Apkruueckuit) (emepanbHblii yHuBepcuTeT umeHu M.B.
JlomoHocoBa. — Apxanrensck: CA®Y, 2014. — 264 c. : cxem., Tabn. — Pexum pgoctyma: mo moAmucke. —
URL: http://biblioclub.ru/index.php?page=book&id=436184 (nara obpamenus: 18.11.2019). — buGmuorp.: c. 255. — ISBN 978-
5-261-01007-4. — Tekct: 37eKTPOHHBIIL.

5. CampuukoBa, E.B. UWHcTpymeHTanbHble METOAbI aHaiuM3a. TeOpPEeTHYECKHEe OCHOBBI M MPAKTUYECKOE IMpUMeHeHue /
E.B. CanbuukoBa, T.I'. MumykoBa; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepaiun, OpeHOyprekuit
T'ocynapcrBennsiii YuuBepcurer. — OpenOypr: OI'Y, 2017. — 122 c. : cxem., Tabn. — Pexxum moctyna: mo moamucke. —
URL: http://biblioclub.ru/index.php?page=book&id=481799 (nara obpamienus: 18.11.2019). — buGnuorp.: c¢. 116. — ISBN 978-
5-7410-1725-8. — Tekct: 37€KTPOHHBIH.

6. Ananmutuueckas Xumus: (U3MKO-XuMHYecKHe U (Qu3udeckue wmertonsl ananmza / W.H. MoBuan, T.C.'opOyHoBa,
W.N. Esrennesa, P.I'. PomanoBa; MunucrepcTBo obpa3oBanus 1 Hayku Poccun, denepanbHoe rocyaapcTBEHHOE OFOIKETHOE
o0pasoBaTeNbHOe yUpexKACHUE BhICIIEro mpodeccnoHanbHOro oopaszoBanus «Ka3aHCKUH HalMOHAIBHBIN HCCIIEI0BATEIBCKUI
TexHoJorndeckuii ynusepcuret». — Kazanb: Uzparenscreso KHUTY, 2013. — 236 c. : un., tabmn., cxem. — Pexxum goctyna: mo
noxrucke. — URL: http://biblioclub.ru/index.php?page=book&id=259010 (mara obpamenus: 18.11.2019). — bubauorp. B KH. —
ISBN 978-5-7882-1454- 2. — TekcT: 2MEeKTPOHHBIH.

TumnoBbIe TECTOBBLIE 3aJaHusA 1JIdA pyﬁemnoro KOHTPOJIA
1. Kakas XapaKTCPpUCTUKAa METOAAa HE COOTBCTCTBYCT BO.]'H:Ta.Ml'IepOMeTpI/II/I(.7
a) MCTOZ ITO3BOJIACT MPOBOAUTDH KayeCTBEHHBIM M KOJIUYCCTBEHHBIN aHaJIn3;
6) AHAJIN3 ITPOBOAUTCA C UCIIOJIB30BAHUEM MUKPO- U YIBTPAMUKPOIJICKTPOIO0B,
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B) MCTOA UMECT HU3KYIO UYBCTBUTCIIbHOCTD,
F) 00BEKTOM aHaJIM3a MOT YT OBITH OKpAaII€HHBIC 1 MYTHBIC paCTBOPLI;

2. B KaKkuX KOOpAUHATAX CTPOSITCS KPUBBIC aMIIEPOMETPUYECKOr0 TUTPOBAHUS?
a) L =1(C);

6) L= f (E);

B) L =T (Vrump);

1) E =1 (Vrurp).

3. Kakoii anmexkTpudeckuii mapamerp sSBISETCs] aHATUTUIECKUM CUTHAJIOM B
METOJIaX MPSMON KOHIYKTOMETPUH?

a) yaenbHast JJIEKTPONPOBOTHOCTD;

0) cuiia Toka,

B) DKBUBAJICHTHAS 3JICKTPOIPOBOHOCTE;

I') Ipe/ielibHasT SKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTh

4. K xaxo#i Tpyrmiie 37eKTPO0B OTHOCUTCS MHANKATOPHBIHN IEKTPO/] U ONpPEeNIeHIs JKECTKOCTH BOJIBI?
a) IEKTPOJbI IIEPBOIO POJIA;

0) CTEKJITHHBIE MOHOCENIEKTUBHBIE AIEKTPOIBI;

B) MOHOCEJIEKTHBHBIE 3JIEKTPO/BI C TBEPIOH MEMOPaHOIA;

T') NOHOCENIEKTUBHBIE JIEKTPOIBI C )KUIKOW MeEMOpaHOn

5. BcTraBbTe ponynieHHOE BRIpakeHHe B popMyIupoBKe 3akoHa ['ecca:

"TerioBo 3PPEeKT XUMUIECKON PEaAKIHH. . ........ OT TIyTH, 110 KOTOPOMY TPOTEKAET PEAKITUS; OH OIpeesIeTCs
TOJIBKO BUIOM M COCTOSTHEM MCXOIHBIX BEIIECTB U IIPOILYKTOB"

a) 3aBHCHT

0) HE 3aBUCHUT

B) OTJIMYAETCS

T') HE OTIINYACTCA.

6. BcraBpTe npomymenHoe cioBo: « T ermnoBoil 3 pekT XMMIUIeCKOi peaKIiy paBeH pa3HOCTH CYMM TEIIOT
...... MPOAYKTOB PEAKIIUH U CyMM TEIIOT ...... HCXOIHBIX BEIIECTB

a) TUTaBIICHUS

0) cropanus

B) HEUTpaIM3aluu

r) 00pa3oBaHUA

1) TACCOIMAITIH.

7. Yxaxwurte npaBuisHOe ypaBHeHHne Kupxrodda
2) Afy = A, - AH

AC, = AHL — AH,

A = AL (T - 1))

A, =ACp (I - T5)

o A = AH +AC, (T, = T))
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8. 3akonunte onpeneneHue: «OTHOLIEHNE KOTUYECTBA MOTJIOMIEHHON TEIOM TEIUIOTHI K H3MEHEHUIO
TEMIIepaTypbl, BBI3BAHHOMY 3THM IOIJIOIIEHUEM, HA3bIBACTCA .. .»

a) TEMJIOTON PacTBOPEHHS

0) sHTponuei

B) TEIUIOBBIM 3(hhexToM

1) BHYTpEeHHEH sHepruent

€) TeII0EMKOCTBIO.

9. BecraBbTe nponymieHHoe c10B0: «KoMM4yecTBO TEMIO0THI, 3aTpaunBacMOoi Ha HArPEeBaHUE OJHOTO MOJIS
BEIIIECTBA HA OAMH TPayC, HA3bIBACTCA. . .. TETUIOEMKOCTHIOY»

a) yIenbHON

0) UCTUHHOM

B) U30XOPHOM

') MOJIbHOU

J) ©300apHOM.

10. BerabTe nipomnyieHHOe clioBO: «KOMMYECTBO TEMITOTHI, 3aTpaYHBaEMOi Ha HarPpEBaHUE OJTHOTO
KHAJIOTpaMMa BEIeCTBa Ha OJIMH I'PajIyc, Ha3bIBACTCS. ... TEIIOEMKOCTHIO

a) yIeNnbHON

0) uzoxopHOU

B) UCTHHHOM

I') U300apHOH

1) MOJTBHOM.

11. Kputepriem BeposITHOTO IPOTEKAHUSI CaMOITPOU3BOJIbHOTO Tpoliecca npu V, T - const gaBisieTcs:
aA)AG <0
0)AA <O
B)AH <0

12. TemmnepaTypHasi 3aBUCUMOCTh KOHCTAHTHI XHUMHUYECKOTO PABHOBECH S BBIpa)KaeTcst Mpu V-CONSt:
dinKc AU

a = —_—
) dar RT?
dinK AH

6) =L =—
dr RT

B) AG® = — RTInK,

13. TemnepatypHast 3aBUCHMOCTb KOHCTaHTbl XUMUYECKOIO PABHOBECHSI BhIpaxaeTcs mpu P-const:
dinK, AU

2) dT = pgT?
dinK, AH
6) aT RT?

B) AG® = — RTInK,

14. TemmnepaTypHas 3aBUCUMOCTh TeIuioBoro 3ddexra npu V-const Belpaskaercsi ypaBHenneM Kupxroda B

muddepeHnansHON Gopme:
dAU

a)—— = ACv
dAH
0) 7z = ACp
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15. 3aBUCUMOCTH MEXIY TEPMOTUHAMUYCCKUMU TIOTSHIIMAIAMH U KOHCTAHTOW XMMHUYECKOI'O PABHOBECHSI TIPH
V-const BeIpakaeTcs:
a) AG° = — RTInK,
6) AA° = — RTInK
dinK, AU
dT  Rr?

B)

16. Ecnu Bce KOMITOHEHTHI CIENYIONIEH peakuu sSBistoTcs razamu: A + 3B = C cootHomenue mexay K. u K,
paBHoO:

a) K, = K,(RT)?

0) K, = KcRT

B) K, = K(RT)?

17. KakoBo cootHorienue mexay Cp u Cy 1151 ueanbHoro rasza?

a)Cp=Cv+R
6) Cp ICy =R
B)CPZC\/+RT

18. MosbHas TEMI0EMKOCTD TIPH TIOCTOSTHHOM JaBJICHHN MMEET Pa3MEPHOCTH:
a) c/monw

0) Horc/xe

8) /K

2) [c/ke K

1) Horc/monw-K

19. VY nenbHas n3odapHast TEIIOEMKOCTh KMEET Pa3MEPHOCTh:
a) Jloc/mono

0) Loic/ke

B) [orc/K

r) /ic/ke'K

) Jlic/monn-K

20. ITo 3axony I'ecca, ecnu mporecc UAET MPH MMOCTOSTHHOM JaBIIEHUH WIIH MIPH IIOCTOSTHHOM 00BEME, TO
TerutoBoi 3¢ ekt xuMuueckoi peakuuu (2 IpaBUIIBLHBIX OTBETA):

a) 3aBUCUT OT HAYAJIbHOTO X KOHEYHOI'O COCTOSIHHS PEarnpyIOIInX BEIIECTB

0) He 3aBUCHUT OT HAYAJIBHOTO U KOHEYHOI'0 COCTOSHHS PEarnpyroIiuX BEIIECTB

B) 3aBHCHT OT ITyTH, I10 KOTOPOMY PEaKLKs IPOTEKaeT

I') HE 3aBUCHUT OT IIyTH, IO KOTOPOMY PEaKIUsl IPOTEeKaeT

21.TennoBoit 3pPeKT XUMUIECKOH PEaKIIUy MO TEIIOTaM 00pa30BaHMs U CTOPAHHUS PEATEHTOB U IPOIYKTOB C
y4ETOM MX CTEXHOMETPUYECKUX KO3()(PHUIMEHTOB paBeH (2 NpaBHIILHBIX OTBETA):

a) AHpear = Y (AHoop)pea— Y (AHo6p)npoo

0) AHpearx =Y (AHoip)npoo — Y (AHosp) peac

B) AHpeax =Y (AH oop)npoo — Y (AHceop)peac

T) AHpeax = Y (AHccop)peaz™ D (AHcoop)npoo

22. B coorBercTBHU ¢ ypaBHeHHeM Kupxroga u Ha ocHOBaHMH rpaduka
AH
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>T

MOYXHO YTBEPKIATh, YTO JUISl UCCIIEAYEMON PEAKIINY U3MEHEHHE TEMLIOEMKOCTH:
a) A\Cpr <0

0)ACr>0

8) ACp=0

2) ACp = ®

23.B cooTBeTcTBUM ¢ ypaBHeHHeM Kupxroda u Ha ocHOBaHHMHU Tpaduka
AH

>T

MOXHO YTBEPIKJATh, YTO JJISl KCCIEAYEMOI peakiny N3MEHEHNE TeTI0EMKOCTH:
a)ACp <0

0) ACp>0

6) ACr =0

2) ACP =

24. B cootBercTBUU ¢ ypaBHeHHEeM Kupxroda u Ha ocHOBaHUU Tpadrka
AH

>T

MOXKHO YTBEPXKIAaTh, UTO JJIs1 UCCIEAYEMON PEAKIUN U3MEHEHUE TEIIOEMKOCTH
a) ACp <0

6) ACp >0

B) ACP =0

2) ACp =

25. BeraBbTe nporryiieHHoe cnoBo: « T ermmoBoif 3 dekt peaknnn 00pa3oBaHUS BEIMIECTBA U3 TPOCTHIX BEIIECTB,
OTBEYAIOIIMX HAauOOoJIee .....COCTOSHUIO 3JIEMEHTOB, Ha3bIBACTCSI TEMJIOTONH 00pa30BaAHUS.

a) TBEpPIOMY

0) mpocTomy

MSTKOMY

B) YCTOWYHUBOMY

I') HEyCTOHYNBOMY.

26. Terutora 00pa3oBaHMsI KAKOTO U3 PHBEAEHHBIX BEIIECTB B CTAaHAPTHBIX YCIOBUSX PaBHA HYIIO?
a) CO-
6) H-0
B) HCl
r) CuSO4
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1) Ha

27. BribepuTe MpaBUILHOE COOTHOLIEHNE MKy TEMJIOBBIMHU 3(deKkTaMu peakiuy pyu NOCTOSTHHOM JaBJICHUN
U TIpU TIOCTOSTHHOM 00BEMeE:

AH = AUR - AnT

AH = AU + AnRT

AH = AURT - An

AH =AU - AnRT

AH = AUT - AnR

28. K meronam xpomarorpaduu He OTHOCST
a) ra30-HJAKOCTHYIO XpOMaTOrpaQuio

0) adpunHyIO Xpomarorpaduro

B) TIOTEHIIMIOMETPHYECKYIO XpoMaTorpaduio
r) TCX

29. OCHOBHBIM TTOKa3aTeNeM B XpoMaTorpadun sBisercs
a)E

0) K

B) Rf

r) RC

30. [TokazaTens IPeIOMIICHUS CBETa HE 3aBUCUT
a) TIPUPOIIHI BEIIECTBA

0) JUTMHBI BOJHBI U3TyUCHUS

B) YaCTOTHI 3JIEKTPOMATHUTHBIX BOJTH

1) pebpakToMeTpa

3agaHus 11 HTOTOBOIi KOHTPOJIbHOH PadoThI
no Kypcy "®usnyeckue MeTobl HccaeT0Banus"

Bapuant Nel
1. Xumudeckue u (pu3myuecKre CBOWCTBa MOJEKYN M BemiecTB. Kakwme Meroipl Ha3bBAIOTCA (HU3MYECKUMH
METOJaMH HCCIEIOBaHUS?
2. Kakue MeTobl MOHHU3aLUU UCHOJIB3YIOT B Macc-cliekTpomeTpun? IlouemMy MCIONb3yIOT pa3InuHbIe METOJbI
HOHM3alMH?
3. B 4éM OCHOBHBIE OTJIIMYUSI PEHTTEHOAIEKTPOHHBIX M (DOTODIEKTPOHHBIX crekTpoB? IlpuBenure BUA
MOTY4aeMbIX CIEKTPOIPaMM U COMIOCTABHTE UX.
4. Yro Takoe mepBbIi Meron Jlebas ompeneneHus AWIONBHBIX MOMEHTOB Monekyid? KakoBa TexHuka u
METO/NKa HKCIIepUMEeHTa?
5. IlpuBenute cxeMy 3KCIIEpUMEHTA B ra30BOi aiekTpoHorpaduu. Ilepednciure yciaoBus ero NpoBeaeHusl.

Bapuant Ne2
1. OOmas xapakTepucTHKa (GU3NIECKMX METOJOB UCCIIEIOBAHNUS BELIECTB B XUMHUU.
2. Kakue Tunbsl mOHOB HaOmogaroTcss B Macc-ciekTpe? B Kakux ycJIOBHSIX M AJIsl KAKOTO THUIIA MOJIEKYJ Maa
BEPOSITHOCTH 00pPa30BaHUsI MOJIEKYJISIPHOTO HOHA?
3. KakoBa kuHermueckas dHeprusi ()OTODIEKTPOHA, HUCIycKaeMoro ¢ 1S-opOutamm aroma yriaepoma (

E,, =2945B ) nox neiictBuem usnydenus ¢ sHeprueil ksaura  E , = 148758 ?

4. B uém cocrout 3¢pdext Llltapka 11 NONIPHBIX MOIEKY?
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5. Ha kakue cocTaBisiolIME€ MOXKHO Pa3AeiuTh MOJHYIO WHTEHCHBHOCTH paccesHHs MOJEKYIOW B Tra30BON
anekTponorpadun’?

Bapuant Ne3
1. [aiite onpeneneHue npsMoii 1 00paTHOM 3a1aun (PU3UYECKOr0 METOA.
2. B uéMm cocTouT UpHHIMIHAIbHAS cxeMa Macc-criekrpomerpa? IlpuBemuTe cXeMmy Macc-CIEKTPOMETpa
Hewmricrepa.
3. Kakumu mapaMerpaMu XapaKTepu3YIOTCS ()OTO3JIEKTPOHHBIC CIEKTPhI MOJIeKyJ? UTO Takoe MOTSHIIMAJIBI
WOHU3AIMH WM SHEPTHH aiuabaTHUeCKON U BEPTHKAIBHON HOHU3AIH?
4. Yro Takoe BTOpod Meron Jlebas? 3aBUCHT Jn ompeiensieMoe 3HAYCHUE JMITOJIBHOIO MOMEHTa OT BHJA
pactBopuTens?
5. KakoB xapakrep 3aBHCUMOCTH MOJEKYJISAPHOH COCTABISIOIICH WHTEHCHBHOCTH paccesHHsl OT
FEOMETPUYECKHUX U JIMHAMUYECKUX MTapaMeTPOB MOJICKYJIbI?

BapuanT Ned
1. ChopmynupyiiTe yCIIOBUSI KOPPEKTHO MOCTABIICHHBIX 3a/1a4 UCCIICIOBAHMS.
2. Ha3oBuTE THITHI JMHAMUYIECKHX Macc-CrieKTpoMeToB? B uém mx moctomucTBa?
3. B uéMm cyTh penakcalimOHHOTO 0JKe-IIpoIecca U PEHTIeHOBCKON (hIyopeciieHInu?
4. Hammumute ypaBHeHne Kiaysmyca - Moccotu. OObsicHUTE PU3NUECKUN CMBICT BETUYHH, BXOIAIINX B 3TO
ypaBHEHHE.
5. Kak pemaercs 3agada HaxXOXKICHUS MEKBAIACPHBIX PACCTOSHUN B MOJIEKyJie Terpa-(pTopuia KpPeMHHUS B
METO/I€ ra30BOM AJeKTpoHOrpaduu (BU3yasibHas METOIHUKA)?

Bapuant Ne5
1. Knaccudukarust Qusnueckux METOIOB HccieoBaHUs. Kakue METoJpl OTHOCAT K TPYNIE ONTHYSCKHX
MeTOJI0B HccienoBanus? B uéM nx ocobeHHOCTh?
2. KakoBO OCHOBHOE ypaBHEHHE MAarHUTHOTO Macc-criekrpoMerpa? Kak ocymecTtBisercss (GoKycHpoBKa IMydKa
HMOHOB TI0 HAPaBJICHUIO B MAarHUTHOM I10J1e?
3. Hanmmmre ypaBuenue Jlopentna - Jlopenma. O0pscHUTE (PU3MUECKUI CMBICI BEIWYUH, BXOMALINX B 3TO
ypaBHEHHE.
4. JlaiiTe ompeeleHne XUMHUYECKOTO CIBHTAa B PEHTICHO- W (POTOIIEKTPOHHOHN creKTpockomnwu. [IpuBemnTe
MIPUMEPHI NCTIOIB30BAHMS XUMHYECKOT'O CABHUTA B CTPYKTYPHOM aHAIH3e.
5. ComnocTraBbTe MapaMeTphl MEXbSIEPHBIX PACCTOSIHHA B MOJEKYNax, MOIy4daeMble METOJaMH BpallaTelbHON
CHEKTPOCKOITUY ¥ Ta30BOU AJIEKTPOHOrpadum.

Bapuant Ne6
1. HazoBute Hanbonee BaXXHbIE XapaKTEPUCTUKU CHEKTPOCKOMNYECKHX METOAOB McciaeqoBaHusA. YTo BhI 3Haere
0 criocobax Kraccu(UKaIuil METOIOB CITEKTPOCKOTIHH ?
2. YTo Ha3bIBAETCS pa3pellaollell CUIoH Macc-CIIEKTPOMETPa U YEM OHa OIpenessieTcs?
3. Hanmmmmure ypaBHenue Jlebast 1 00bscHUTE PU3MUECKUIA CMBICI BEJIMYUH, BXOASIINX B HETO.
4. Yem xapakTepu3yIOTCsI pEHTT€HOBCKUE CIIEKTPHI moruonieHus? Kakosel nx napamerpoi?
5. UTo Takoe KOrepeHTHOE U HEKOT€PEHTHOE PACCEsIHUE 3JIEKTPOHOB?

Bapuant Ne7
1. JudpaxuuonHble MeTOAbI HCCIEOOBaHUS. YKaXHTE O0JacTH NPUMEHEHHS METOIOB peHTreHorpaduu,
3NIeKTpOoHOrpaduu 1 HeUTpoHOTrpaduH.
2. Kak ycranaBnuBaercsa OpyTTo-popmMylia BelecTBa M0 ero Macc-CreKkTpy?
3. Ilokaxute Bo3MoxHOCTH MeToga ®DC Ha mpumepe YCTaHOBIIEHHS IOCIIEIOBATENBFHOCTH PACIIOIONKEHHUS
3JIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
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4. KakoBbl mpoOIeMbl IPH UCTIONB30BAaHNN aIAUTUBHON CXEMBI AJIs1 pacuéra AUMOILHBIX MOMEHTOB MOJIECKYI?
5. [louemy anst ycKOpeHHsI Ty4Ka 3JIEKTPOHOB B METOJIE T'a30BOM 3JIeKTPOHOrpaduu MPUXOJUTCS UCTIONB30BaTh
Hanpspkenue B 40 - 60 kB?

BapuanTt Ne§
1. Kak MOXXHO OIpeenTh XapakTepucTuyeckoe BpeMs Meroma? Kakoe 3HadeHHE HMEET XapaKTEPUCTUIECKOE
BpeMsI METO/Ia IIPY CPaBHEHUHU Pe3yJIbTATOB, MOMYYEHHBIX pa3nuyHbIMU MeTogaMu? [lokaxure 3To Ha mpumepe
YCTaHOBJICHUs CTpoeHUs neHTadropuaa pocdopa.
2. [TlpeamomoxkuTe TyTH (QparMeHTalldy, MPUBOAAIIKE K OOpPa3OBaHHIO HMOHOB B  MAacC-CIIEKTPE
oemsunMernakerona m/e 134, 119, 92, 91, 65, 51, 43.

3. Kak sHeprus cBsi3u dJekTpoHa [, Ha HEKOTOPOM ypOBHE 3aBHCHT OT 3(()EKTUBHBIX 3apsI0B Ha JAHHOM

aTOME U OKPYXKAIOIIUX aToMax?

4. Kak Moxer 6I)ITL HCIIOJIb30BaH METOA AUWIIOJIBbHBLIX MOMEHTOB IIpU YCTAaHOBJICHUHU CTPOCHUSA HN30MEPOB
TuxjaopOeH3oia’?

5. KakoBsI ycioBus 3a71a4v pacCcessHUsI IMy9IKa dJICKTPOHOB MOJIEKYIION ?

BapuanTt Ne9
1. Kakue dusudeckue MeTOJbl OTHOCATCS K IPYIIE METOJIOB IUAJIBKOMETPHUH U MarHeroxumuu? KakoBbl ux
BO3MOXKHOCTH?
2. Tlo cnemyroIyM JaHHBIM ITOCTPOUTH HOPMAJIM30BaHHYIO (hOPMY MacC-CIEKTPa:
m/e 139 138 137 122 107 106

% *100% 048 58 700 261 655 100

Y YyCTAaHOBHUTH CTPOEHHE OPTaHUYECKOT O BEIIECTBA.
3. Kak xoppenupyer XUMHUYECKAN CABUT B PEHTTEHOIIEKTPOHHOW CIEKTPOCKOMHH CO CTEMEHBIO OKHUCIIEHUS
aToMma ayieMeHTa’?

4. Kak ncnonp3yloTcs JaHHBIE IO IWIOJBHBIM MOMEHTaM MOJEKYN MPH W3YYEHHH ITOBOPOTHOW H30MEpHUH?
IIpuBeauTe mpuMepHI.

5. Yem ompenernsercs 3HaU€HNUE aTOMHON aMILTUTYbI PACCesTHIS?

Bapuant Nel(
1. MHTerpanms pa3mmaHbIx GU3HIECKAX METOJ0B MCCIIeqoBaHus. [IpuMepsI.
2. KakoBbl BO3MOXKHOCTH METOAA 3JEKTPHUYECKOrO PE30HAHCA [UIS ONPENENCHHUS UIOJIBHBIX MOMEHTOB
MOJIEKY?
3. IlpuBenute mnpuMepsl 3aKOHOMEPHOCTEW IUCCOLMATUBHOM HOHU3ALHMKA OpPraHUYECKHX COCAUHEHHI.
[Ipeamonoxkure myTn  QparMeHTanyy, NPUBOAAIIME K  O0Opa30BaHHMIO HMOHOB B MaccC-CIIEKTpE
METWIM30NPONUIKapOrHOA:
mle 134, 119, 92, 91, 65, 51, 43.
4. Ot 4ero 3aBUCUT HHTEHCHUBHOCTH ()OTOIIEKTPOHHBIX THKOB?
5. Ilepeuucnure BO3MOXHOCTH W OIPAaHHYEHHS B ONPENEICHUHM CTPYKTYphl MOJIEKYJd METOJIOM TIa30BOH
3JEeKTpOoHOrpaduu.

BapuanT Nell
1. [laiite onmpenenenue mpsMoii 1 00paTHOM 3a1a4un (PU3UYECKOT0 METOA.
2. B 4ém cocrour npuHOMIUMaNbHas cxema Macc-criekTpoMerpa? llpuBemure cxeMmy Macc-CIIEKTpOMETpa
Hemncrepa.
3. Kakumu napamerpamu XapakTepU3yIOTCSl (OTOINEKTPOHHBIE CHEKTPHI MOJieKya? UTo Takoe MOTEHLIHAIIBI
WOHU3ALMH WM HEPTHH a1uabaTHUECKON U BEPTUKAIbHON HOHU3ALH?
4. Yto Takoe BTOpod Meron Jlebas? 3aBucHT nm ompenensieMoe 3HAUEHHE AWIMOIBHOTO MOMEHTa OT BHJA
pacTtBopuTENs?
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5. Kakos XapakTep 3aBUCHUMOCTU MOJ'ICKyJ'IﬂpHOfI COCTABJISIFOILIEH  HMHTCHCHUBHOCTH paccesasHusa  OT
TCOMCTPHUYCCKUX U NTUHAMHUYCCKUX MMapaMETPOB MOJ'IeKyJ'II)I?

BapuanT Nel2
1. ChopmynupyiiTe yCIIOBUSI KOPPEKTHO IMOCTABJICHHBIX 3a][a4 UCCIICIOBaHUS.
2. Ha3oBuTE THUIIBI JMHAMHYECKUX Macc-CIieKTpoMeToB? B uém ux mocromHcTBa?
3. B uéM cyTh penakcalimoOHHOTO 03Ke-TIPOoIecca U PEHTIEHOBCKOM (hIyopeciieHInu?
4. Hanumute ypaBHenue Knaysuyca - Moccotu. OObscHUTE (PU3NYESCKUN CMBICI BEJTUYMH, BXOAAIIMX B 3TO
ypaBHCHHE.
5. Kak pemaercs 3amada HaxXOXKICHUS MEKBAICPHBIX PACCTOSHUN B MOJIGKYJIe TeTpa-(pTopHulia KPeMHHUS B
METO/I€ ra30BOM AJIeKTpoHOrpadun (BU3yasibHas METOIHUKA)?

BapuanT Nel3
1. Knaccudukanus (Qu3ndeckux METOAOB HCcienoBaHus. Kakue Meroibl OTHOCSIT K TPYIINE ONTHYECKHX
METOJIOB HcclieqoBanus? B uéM nx ocoOeHHOCTh?
2. KakoBO OCHOBHO€ ypaBHEHHE MarHUTHOIO Macc-criekrpoMerpa? Kak ocymiectrisercs (GOKycHpOBKa Iydka
HMOHOB T10 HAIIPABJICHUIO B MAarHUTHOM T10J1€?
3. Hammmmte ypaBuenue Jlopentna - Jlopenmna. O0bscHUTEe (QU3NUESCKUI CMBICT BEIMYWH, BXOIAIINX B 3TO
ypaBHEHHE.
4. JlaiiTe ompeneneHue XMMHUYECKOrO0 CIABHUIAa B PEHTICHO- M (POTOIICKTPOHHOM crekTpockonuu. [IpuBenure
MPUMEPHI UCIIOIB30BAHMS XUMUUYECKOT'O CIBHIa B CTPYKTYPHOM aHaJIM3eE.
5. ComocTaBbTe MapaMeTpbl MEKbBSIEPHBIX PACCTOSHUM B MOJIEKYJIaX, IMOTyYaeMble METOIaMH BpaIlaTeIbHOM
CIIEKTPOCKOITMH W Ta30BOH JIEKTPOHOTpa].

Bapuant Nel4
1. HazoBute Hambonee BayKHBIE XapaKTEPUCTUKN CIIEKTPOCKOIMMMYECKUX METOIOB HCCIeqoBaHus. UTO BB 3HaeTe
0 crioco0ax Kiaccu(UKaliid METOIOB CIIEKTPOCKOIIH?
2. Uto Ha3BIBACTCS pa3pemIaronieil CHIoH Macc-CIIEKTPOMETpa U 9eM OHa ONPENeIsIeTCs?
3. Harmmmmre ypaBHenue [lebast u 00bsicHUTE (PU3NUECKHI CMBICT BETMYHH, BXOAAIINX B HETO.
4. UeM xapaKTepu3yIOTCs pEHTT€HOBCKHE CIIEKTPHI Tornomenusi? KakoBsl ux mapaMerpsr?
5. YUrto Takoe KOrepeHTHOE U HEKOT€PEHTHOE PACcCETHUE DIEKTPOHOB?

BapuanT Nel5
1. JudpaxuuoHHble METOABI HCCICOOBAHUS. YKaXHUTE OOJIACTH NPUMEHEHHS METOAOB pPEHTreHorpaduu,
ANEKTPOHOTPAPUHN U HEUTPOHOT AP,
2. Kax ycranaBnmmBaercs OpyTTO-hopMysa BEIECTBa 10 er0 MacC-CIEeKTpy?
3. Iokaxute Bo3MOxkHOCTH MeTona POC Ha mpuMepe YCTAaHOBJIECHUS IOCIEAOBATEIBHOCTU PACHOIOKEHUS
3JIEKTPOHHBIX YPOBHEH B MOJIEKYJIE a30Ta.
4. KakoBbl mpo0J1eMbl IPH UCIOJIB30BAaHNUHN aJIUTUBHOIN CXEMBbI AJIs1 pacuéra AUIMOIbHBIX MOMEHTOB MOJIEKYJ?
5. Ilouemy ansi ycKOpeHHsI IMy4Ka 3JEKTPOHOB B METOJIE Ta30BOM 3JIEKTPOHOrpad iy MPUXOAUTCS UCTIONb30BATh
Hanpsoxenue B 40 - 60 kB?

Bapuant Nel6
1. Kak MOXXHO onpenenuTs XapakrepucTuieckoe Bpems Merona? Kakoe 3HaueHHe UMeET XapaKTEPUCTUIECKOE
BpeMsl METO/Ia NIPH CPAaBHEHUH PE3YJIbTATOB, MOTYYEHHBIX pa3nuyHbIMU Meronamu? [lokakute 3TO Ha mpumepe
YCTaHOBJIEHUS CTpoeHus neHTadropuaa Gocdopa.
2. Ilpeamonoxkute nyTH (QparMeHTalUH, NPUBOAIIINE K O0Opa3soOBaHUIO MOHOB B  MAacC-CIIEKTpE
OemsmiMermikerona m/e 134, 119, 92, 91, 65, 51, 43.

3. Kak OHEPrust CBA3U JJICKTPOHA Ec« Ha HCKOTOPOM YPOBHC 3aBUCHUT OT 3(1)(1)€KTI/IBHBIX 3apsAa0B HA JTaHHOM

aTOMC M OKPYXKaromnx aromax?
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4. Kak MOXeT OBbITh HCIOJNB30BaH METOJ HIIOJIBHBIX MOMEHTOB MpPH YCTAQHOBJICHUM CTPOCHHS H30MEpPOB
auxiopoenzona?
5. KakoBbl ycIOBHsI 337141 PACCESIHUS My4Ka JISKTPOHOB MOJICKYJIOM?

BapuanT Nel7
1. Kakue ¢uznueckne MeTonbl OTHOCATCS K TPYIIE METOJOB AMUAIBKOMETPUH W MareHToXuMuu? KakoBbl mx
BO3MOXHOCTU?
2. o crnemyrommM JaHHBIM TOCTPOUTH HOPMAITU30BaHHYIO (POPMY MAacC-CIIEKTpa:
m/e 139 138 137 122 107 106

% *100%  0.48 5.8 70.0 26.1 65.5 100

Y YyCTAaHOBHUTDH CTPOEHHE OPTaHUYECKOT 0 BEIIECTBA.
3. Kak xoppenupyer XUMHUECKUH CABHUI B PEHTTEHOAIEKTPOHHOW CHEKTPOCKONMHMH CO CTENEHBbIO OKHCIECHUS
aToMma aJyieMeHTa’?

4. Kak ucnonp3yloTcs JaHHBIE MO JUMOIBHBIM MOMEHTaM MOJIEKYJ NMPU W3Y4EeHHH MOBOPOTHOM H30MepHu?
IIpuBenure npumepsl.

5. Yem ompenensercs 3HaU€HHE aTOMHON aMILUTUTYbl PacCesTHUS?

Bapuant Nel8
1. MuTerpanus pa3inuyHbiXx GU3HUECKUX METOAOB HCClieoBaHus. [Ipumepsl.
2. KakoBbl BO3MOXXHOCTH METOJ[d 3JIEKTPHYECKOrO pe30HaHCa JUIS OMpelelieHHs JUTONBHBIX MOMEHTOB
MOJIEKYTT?
3. IlpuBemuTe mpUMEpH 3aKOHOMEPHOCTEH IUCCOIMATHBHOW WOHHM3AIIMA OPTaHWMYEeCKUX COCITUHCHUM.
[peamonoxure mMyTH  (QparMeHTaliK, TMPHBOAAINIME K  O0Opa30BaHMWIO HMOHOB B  MAacC-CIIEKTpE
METHITH30IIP ONMIKapONHOMA:
m/e 134, 119, 92, 91, 65, 51, 43.
4. OT 4ero 3aBUCHT HHTEHCUBHOCTE (DOTORIEKTPOHHBIX ITHKOB?
5. IlepeuncnuTe BO3MOXXHOCTH W OTpaHWYEHHS] B OIPENEIEHWU CTPYKTYpPhl MOJEKYT METOAOM Ta30BOH
3JIEKTpOHOTpadHH.
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Oo0pazen 01J1€TOB 0 TUCHUIIIHHE
"duznyecKkue MeToAbLI HccaeaoBanus "

MuHHCTepPCTBO HAYKHU H BbIcIero oopasosanus Poccuiickoii ®enepannu
CeBepo-OceTnncknii rocynapcreeHnblii ynusepcuteT uM. K.JI. Xeraryposa
Kadeapa opeanuuecroii xumuu
Kypc Quszuueckue memoobl UCCIeO08AHUSL
buier Ne 1
1. OOmas xapakTepucTHkKa (U3NUYECKHX METOAOB HCClenoBaHds B Xxumud. [IpsiMas m oOpaTHas 3amayu
MeTo/1a. Y CIIOBHS KOPPEKTHO MOCTAaBICHHOM 3a1aun. Kinaccuukaiys MeToj0B UCCIIEIOBAHUSI.
2. Tlpoucxoxaenue (HOTOITEKTPOHHBIX U PEHTTEHOBCKUX CHEKTpoB. [loHstne o duyopecuenimu. Oxe-
AJIEKTPOHHBIE CIIEKTPHI.
3. 3aKoHBI NOTJIONIEHHUS CBETA.

MuHHMCTepPCTBO HAYKHU H BbIcIero oopasosanus Poccuiickoii ®@enepannu
CeBepo-OceTnncknii rocynapcrBeHnblii ynusepceuteT uM. K.JI. Xeraryposa
Kadenpa opeanuuecxoii xumuu
Kypc Quszuueckue Memoobl UCCIe008aAHUsL

buer Ne 2
1. Meron macc-criektpomerpun. CymHocts Merona. CrocoObl monuzanuu. IlpuHimnmaneHas cxema macc-
cnekrpomerpa Jlemrcrepa. OCHOBHOE ypaBHEHHE MacC-CIIEKTPOMETPHUH.
2. Yro Takoe XMMHYECKHI CIBUT B (POTOANCKTPOHHBIX criekTpax? [Ipumepsl.
3. Tumbl 3EeKTPOHHBIX IEPEXOIOB.

MuHHCTEPCTBO HAYKH U BhIcuIero oopazosanusi Poccuiickoii @enepanuu
CeBepo-Ocerunckuii rocynapcrsentblii yuupepcuteT um. K.JI. Xeraryposa

Kadenpa opeanuuecrkou xumuu

Kypc Qusuyeckue memoovl UCCIEO08AHUS
buJjer Ne 3
1. CHeKTpOCKOIMMYECKHE METOJIbl MCCIICAOBAHMS. DHepreTndeckas XapaKTepUCTHKA Pa3lIMYHBIX METOJI0B
crektpockonuu. Knaccugukarys MeTo10B CIIEKTPOCKOIHH.
2. Kak onpenensitoTcs MOTEHIMATBI HOHU3AIHH € IIOMOIIBI0 METOZI0B ()OTOIIEKTPOHHOH CIIEKTPOCKOMUN ?
3. 3akoH ['yka u ero mpuMeHeHue B KoedaTenTbHON CIIEKTPOCKOITHH.
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10.

11.

12.
13.
14.
15.

16.
17.
18.

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

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

35.

BonpochI 15151 TOATOTOBKH K 3a4€Ty MO TUCHUILIMHE
«Pu3nvecKkne MeToIbl HCCIET0OBAHUS»

Haiite 00IIyI0 XapaKTepUCTUKY (PU3MYECKUX METOIOB B XMMHUHU.
Kakwne MeTopl Macc-ClieKTpOMETPUH HCIIONB3YIOTCSI B XUMHUU?
Kakne pu3nko-xumMuueckue XapakTepUCTHKH MOYKHO ONPENEIUTh METOJaMU Macc-CIIEKTPOMETPHUN?
Kakwne meTonpl onpeneneHus 3MeKTPHUECKUX TUTONBHBIX MOMEHTOB MOJIEKYJT HCIIONB3YIOTCS B XUMHH ?
Uro takoe 3¢ dext [lItapka s BpamaTensHbIX CHIEKTPOB?
Kak MHKpOBOTHOBBIE CHEKTPHl W CIEKTPHl KOMOHMHAIMOHHOTO pacCeSHHsI HCIOIBb3YIOTCS JUIS
OIpeIeTICHUs] TEOMETPUHU CBOOOJHBI MOJIEKYJI?
Uro Takoe razoBast 2JIeKTPOHOrpadus U Kak e€ HCIONB3YIOT B PELICHUH 3a/1a4 CTPYKTYPHOH XUMHN?
Meroap! konedarenbHoi (MK-, KP- ) ciekrpomerpuu.

Kak BbIpaxaercs kosiebarenbHas Heprust £, B rapMOHHYECKOM NPUOIMXCHHUH JUIsi MHOIOQTOMHON

MOJIEKYJIBI TIPH KBAaHTOBO-MEXaHMYECKOM PACCMOTPEHHH, M KaKHE pa3iuyaroT THUIBl YPOBHEH 3HEPTHUH,
MEPEXO0JI0B U YaCTOT B KOJeOATENbHBIX CIIEKTPax?

Kak MoxHO 1o KoneOaTelbHBIM CHEKTpaM ONPEACTUTh TOYEYHYIO TPYIIY CHUMMETPHH, K KOTOPOH
OTHOCHUTCSI MOJIEKya?

Uro Takoe XapakTepUCTHYECKHE WM TPYIIOBBIE YacTOTHl M KaK 3TO TOHSTHE COTJIACYyeTCsl C
orpeneneHrneM HOPMaJbHBIX KoeOaHui?

[NepeuncimTe BO3MOXKHBIE TPUMEHEHMSI METO/IOB KOJIeOATENbHON CIIEKTPOCKOITUU B XUMUH.

Kakast anmapartypa ucnonbs3yercst st mony4enus koneoarenbubix MK- u KP- ciekrpos?

Mertons! srmekTpoHHON (Y D) CIIEKTPOMETPHUH.

Kax xnaccupuuupyroTcsi 31EeKTpPOHHBIE NE€PEXOAbl MOJEKYJ M KaK OTHOCATCA K HUM HaOJroJaeMble B
CIIEKTPax IOJIOCHI?

VYKa)XuTe OCHOBHbIE CTPYKTYpPHBIE U AaHAJIMTUYECKUE IPUMEHECHUS 3JICKTPOHHBIX CIIEKTPOB.

MeTtozpl pEHTI'€HOBCKOM U (DOTO3JIEKTPOHHON CHEKTPOCKOIIHH.

CxeMaTHYHO MOSICHUTE IPOUCXOXKACHHE (OTO(PEHTIEHO)NEKTPOHHBIX CIEKTPOB, PEHTTEHOBCKOTO
IIOIJIOLIEHUS U (PIIFOOPECLIEHIINH, 0XKE-IIEKTPOHHBIX CIIEKTPOB.

Uto Takoe XUMHIECKUH CIBUT B (DOTO(PEHTIEHO) DIIEKTPOHHBIX CIIEKTpax?

Meroasl MAarHUTHOTO PE30HAHCA SIIIEP U AIEKTPOHOB.

3anuImTe yCIOBUS SIIEPHOTO U NEKTPOHHOTO PE30HAHCOB. YTO B HUX OOILEro U B UM UX OTIMYUS?
KaxoBbl ocHOBHEIE TapamMeTpsl, n3MmepsieMble B ciekrpax IMP, u kakyro oHr naroT nH(popMaIuio?

Uro takoe nuHamuueckuit SIMP?

Uro takoe g-dakrop Jlanmae u 9to OH oTpaxkaer?

[lepeunciuTe U KpaTKO OXapaKTepU3yHTe METOIBI MHOKECTBEHHOT'O PE30HAHCA.

Merons! KBagpynoabHOTO U FaMMa-pe3oHaHca siziep.

3anumute U 00BACHUTE OOlIee KIacCHUYECKOE BBIPAKCHNE HEPIUH KBaAPYIIOJbHOTO B3aMMOIACHCTBUS
sapa C HEONHOPOAHBIM JIIEKTPUUECKHM IIONEM OKpYXeHus. B uém ero ormimume OT BbIpaXKeHUS
COOTBETCBYIOIIEr0 KBAHTOBO-MEXaHUUYECKOr0 Oreparopa (raMmwIbTOHHaHa)?

Kaxue nmapamerpsl onpenensitores B cnekrpockonuu AKP u kakyro nHopmaruio onn HecyT?

B uém cyTh 1 kaKkoBHI ycroBus HaOroaeHus 3Qdexra Meccbayspa?

Uro Takoe N30MEepHBIN (XUMHUYECKUH) CIBUT B MeCCOAyIPOBCKOM CIIEKTPOCKOITHH?

AbcomoTHast KOHPUTYpaLus MOJIEKYI.

Uro Takoe abconroTHass KOHQUTYpALHsI MOJIEKYI1?

Kaxkue MeToap! nCcnonb3yroTcs IPU UCCIIET0BAaHNH ONTUYECKH aKTHBHBIX BEIIECTB?

Kakue Meronpl MCHONB3YIOTCA AN ONPENESTECHUS TJIaBHBIX 3HAUCHWM SIUIMIICOMJA MOISPU3YEMOCTH
MoJseKyn?

B uém cocrout rhdpexr Dapanes nu merogq MK/]? Kak oHr ucrionb3yrorcst B XUMHN?
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OneHuBaHue OTBETA CTYACHTA HA 3a4Y€Te

Xapakmepucmuka omeema

oannvl

JlaH TOMHBIN, pa3BepHYTHIH OTBET Ha IMOCTABJICHHBIM BOMPOC, MOKa3aHa COBOKYITHOCTH
OCO3HAHHBIX 3HAHMH 00 OOBEKTE, TMPOSABISIOMIASACS B CBOOOJHOM OIMEPUPOBAHUH
MOHATHUAMH, YMCHHU BBIACIIUTL CYHICCTBCHHBIC W HCCYIICCTBCHHLIC €TI0 IIPU3HAKH,
MPUYMHHO-CJICJCTBCHHBIC CBS3W. 3HaHMEe 00 OO0OBEKTE JeMOHCTpupyercs Ha (oHe
IIOHUMAaHHus €ro B CHCTEMC I[aHHOI\/'I HayKu W MCEKIUCHUILIMHAPHBIX CBSI3€il. OTBGT
dbopMmyaupyercs B TEPMHUHAX HAyKH, W3JIOKEH JIUTCPATYPHBIM SI3BIKOM, JIOTHYCH,
JIOKa3aTelleH, ICMOHCTPHPYET aBTOPCKYIO TMO3UIIUIO CTYICHTA.

27-30

JlaH monHBIM, pa3BEpHYTHIA OTBET Ha IIOCTABJIICHHBINA BOIIPOC, IOKA3aHA COBOKYIIHOCTH
OCO3HAHHBIX 3HAHMM 00 00BEKTE, T0Ka3aTENbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS TEMBI; B
OTBETE€ MPOCIEKUBACTCS UYETKass CTPYKTypa, JOIMYECKas II0CIEAO0BATEIbHOCTD,
OTpa’Kkarolas CyIIHOCTh PACKPBHIBAEMBIX TOHATHM, TEOPHH, sBJIeHHH. 3HaHUE 00 00BEKTe
JNeMOHCTpUpyeTcsi Ha (OHE TIOHUMaHWUs ero B CHCTEME JaHHOW HayKH W
MEXKIUCIUIUIMHAPHBIX CBsi3ei. OTBET M3JIOKEH JHUTEPATYPHBIM S3BIKOM B TEPMHHAX
Haykd. MoryT OBITh JOMYIIEHBI HEIOYETHl B OIPEACICHUN MOHSTHIA, HCIPaBICHHBIC
CTYJICHTOM CaMOCTOSITEJILHO B ITPOLIECCE OTBETA.

23-26

JlaH nmonHbIi, pa3BEpHYTHIN OTBET Ha IMOCTABJICHHBIN BOMPOC, MOKAa3aHO YMEHUE BbIJEIUTh
CYIIIECTBEHHBIE W HECYIIECTBEHHBIC NMPHU3HAKH, MPUIMHHO-CIEACTBEHHBIC CBsI3H. OTBET
YETKO CTPYKTYPHPOBAH, JIOTHMYEH, HM3IOKEH B TepMHHAX Haykd. OIHAKO JOIMyIICHBI
HE3HAYUTEIbHBIC OIMWOKA WM HEIOYETHI, WCIPABICHHBIE CTYIEHTOM C IIOMOIIBIO
«HABOJISIIIMX) BONPOCOB IPENOAABATENS.

19-22

JlaH MonHBIN, HO HEIOCTATOUYHO TMOCJIE0BATEIbHBIA OTBET HA MOCTABJIEHHBINA BOIIPOC, HO
IIPH 3TOM TIOKAa3aHO YMEHHE BBIACTHTH CYIIECTBEHHbIE W HECYIIECTBEHHBIC MPU3HAKH U
MIPUYHMHHO-CIIEACTBeHHbIE CBs3U. OTBET JIOTHYEH W M3JIOKEH B TEPMHUHAX Haykd. Moryr
OBITH AONYIIEHB 1—2 OmMUOKKA B ONPEACNICHUH OCHOBHBIX ITOHSTHH, KOTOPBIEC CTYACHT
3aTPYOHIETCS UCTIPABUTh CAMOCTOSITEIIBHO.

15-18

JlaH He#gocTaTOYHO TMOJHBIA M HEJOCTATOYHO pa3BepHYThI oTBer. Jloruka u
MIOCTIEIOBATENFHOCTh M3JIOKEHUSI UMEIOT HapymieHus. JlomymmeHsl ommoKu B PacKpBITHH
MOHATHN, YHOTpeOieHuu TepMUHOB. CTYIEHT HE CIIOCOOEH CaMOCTOSITENBHO BBIIETHUTH
CYIIIECTBEHHBIE U HECYIIECTBEHHBIE MTPU3HAKN ¥ IIPUINHHO-CIIEICTBEHHBIE CBs3H. CTy/IEHT
MOXKET KOHKPETH3UPOBaTh OOOOIIEHHBIE 3HAHWS, TOKa3aB Ha MpUMepax WX OCHOBHBIC
MOJIOKEHHUSI TONBKO C TIOMOINBIO TIpernonaBarens. PedeBoe odopmiienue Tpedyer
MTONPABOK, KOPPEKIINH.

11-14

JlaH HenoJHbII OTBET, JIOTMKA U IIOCIIEA0BATENbHOCTh M3JI0KEHUSI UMEIOT CYIIECTBEHHBIE
HapyweHus. Jlomymiensl rpyOple OMMOKK IPU ONPEAETIEHUN CYIIHOCTH PacKphIBAEMbIX
MOHSATHM, TEOPUM, SIBICHUH, BCJICACTBUE HEIIOHUMAHHUSA CTYJCHTOM HMX CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB M CBA3CH. B OTBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE
PacKpheITh KOHKPETHBIE NpOSIBICHUS OOOOIIEHHBIX 3HAaHUI He moKazaHO. PeueBoe
oopmiieHne TpedyeT monpaBoK, KOPPEKITHHL.

7-10

JlaH HEMOTHBIA OTBET, MPECTABIIIONINI CO00H pa3po3HEeHHbIE 3HAHUS 110 TEME BOMPOCa C
CYIIECTBEHHBIMU OIIMOKaMu B ompeneneHusax. IlpucyTcTByror ¢parMeHTapHOCTb,
HEJIOTHYHOCTh M3NI0KeHHsA. CTyIeHT HE OCO3HAeT CBSA3b IAHHOIO IIOHSTHSA, TEOPHUH,
SIBIICHUSL C JPYTMMH OOBEKTaMU JUCHUUILTUHBL OTCYTCTBYIOT BBIBOIBI, KOHKPETHU3aLUs U
JIOKa3aTeNbHOCTh M3JI0KEHUs. Peub HerpamorHas. JlomomHUTENBHBIE M yTOUYHSIOIINE
BOIIPOCH MPENoAaBarTelss HE NPUBOAAT K KOPPEKIMHM OTBETa CTYJEHTa HE TOJBKO Ha
MOCTABJICHHBIM BONIPOC, HO M HA APYTHE BONPOCH! JUCLIUIUIIMHBL.

1-6

He IMOJIYy4YCHBI OTBCTHI 110 0a30BBIM BOIpOoCaM AWCHUIIIIMHBI.

IMoxa3zaTesu M KpUTePHHU OLIEHMBAHUSI KOMIETEHIIUI HA PA3TUYHBIX dTanax ux ¢gopMupoBaHus,

ONMUCAHHUE IKAJT ONCHUBAHUA

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEH LN

«MuHMMATIBHBII «MUHAMAJIbHBIA «Cpennuii ypoBeHb» «BpIcokmit
YPOBEHb He ypoBeHb» (50-70 6an/10B) (71-85 6anaos) ypoBenb» (86-100
JOCTHTHYT» (MeHee Komnerennuun Komnerennun 0aJ1J10B)
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50 6ann0B)
Komnerennuu ne
cOpMHUPOBaHEI.

3HaHUsI OTCYTCTBYIOT,
yYMEHUsI ¥ HABBIKH HE

cOpMUPOBaHHI.

CdopmupoBanb! 0a30BbIC
CTPYKTYpPBI 3HAaHUH.
YMmenust pparMeHTapHbI U
HOCSIT pPENPOLYKTUBHBII

cOpMUPOBaHBI.

3HaHus OOIIUPHBIE,
CHCTEMHBIC.
YMEHHUS HOCST
PENpPOLYKTUBHBII

KomMmnerennuu
c(hOpMHUPOBaHEI.

3HaHUS TBEpbIE,
apryMEHTUPOBAaHH
b€, BCECTOPOHHHE.
YMeHHUs1 yCIEHO

cOpMHUPOBaHBI. xXapakrep. XapakTep, MIPUMEHSFOTCS
JdeMoHCcTpUpYyeTcsl HU3KHM K PELICHUIO TUTIOBBIX MPUMEHSIOTCS K
YPOBEHB 3aJJaHuH. PELIEHUIO KaK
CaMOCTOSITEIEHOCTH Hdemoncrpupyercs TUTIOBBIX, TaK U
NPaKTUYECKOTO HAaBBIKA. JOCTaTOYHBIN YPOBEHb HECTaHIaPTHBIX
CaMOCTOSITENBHOCTH TBOPYECKHX
YCTOMYUBOTO 3aJaHuM.
NPaKTUYECKOro HaBbIKa. | JleMoHCTpHupyeTcs
BBICOKHUI YPOBEHD
CaMOCTOSITENBHOCT
1, BBICOKast
aJIalITUBHOCTh
MPaKTUIECKOTO
HaBBIKa
OnucaHue KpuTepHeB OLlEHHBAHHUS
Obyuqaromuiics OO6yqaromuiics OO6yuaromuiics OO6yuaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CyIIIECTBEHHEIC - 3HaHUS TEOPETUIECKOTO - 3HaHUE U [IOHUMaHHe - niTy0oKHe,
poOeIbl B 3HAHUSX MaTepuana; OCHOBHBIX BOITPOCOB BCECTOPOHHUE U
yueOHOro MaTepuaia; - HEIOJIHbIE OTBETHI Ha KOHTPOJINPYEMOT O apryMeHTUPOBAHH
- JIOIy CKaIOTCSI OCHOBHBIE BOIIPOCHI, o0bema porpaMMHOIO bl€ 3HAHUS
HPUHIUIIHATIBHBIE OLIMOKH B OTBETE, MaTepuaa; IIPOrPaMMHOI0
OLIMOKM NP OTBETE | HENOCTAaTOYHOE IIOHUMAaHUE - TBEp/Ibl€ 3HAHUSA MaTepuaa;

Ha OCHOBHBIE BOIIPOCHI CYILIHOCTH M3JIaraeMbIX TEOPETUUECKOT 0 - [IOJIHOE
Ouiera, OTCyTCTBYET BOIIPOCOB; MaTepuaia. NIOHUMaHue
3HaHHUE U IOHUMaHUE | - HEYBEPEHHbIE U HETOUHbIE -CII0COOHOCTH CYLIHOCTH U
OCHOBHBIX TOHATHH U OTBETHI HA yCTaHaBJIUBAaTh U B3aUMOCBSI3U

KaTeropuii; JOIOJTHUTENIbHBIE BOIIPOCHI; OOBACHSTH CBS3b paccMaTpUBaeMBbIX
- HEMIOHMMaHHe - HEIOCTATOYHOE BJIAJICHUE IPAaKTUKU U TEOPUH, IIPOLIECCOB U
CYILIHOCTH JUTEPATYpPOil, BBISIBJISITH IPOTUBOPEUNs], | SIBJIECHHUH, TOUHOE
JOIOJTHUTEIBHBIX PEKOMEHI0BaHHOH npoOsieMbl M TEHAEGHIIMKY | 3HAaHWE OCHOBHBIX
BOIIPOCOB B paMKax | MPOrpaMMON AMCLUILIMHBL, pa3BUTHS; MOHATHH B paMKax
3amaHuil Ounera; - ymenue 6e3 rpyobIx - PaBUJIbHEIE U 00CyXKIaeMbIX
- OTCYTCTBHE YMEHHUSA OIMOOK penaTh KOHKpETHBIE, 0e3 rpyObhIxX 3aJlaHul;
BBINOJIHSATD MIPAKTUYECKUE 3aJaHUS, oIMOOK, OTBETHI HA - CIOCOOHOCTH
MIPAKTUYIECKHUE KOTOpBIE CIIEAYET MIOCTABJICHHBIE BOIIPOCHI; | YCTaHABJIUBATh U
3aJaHus, BBITTOJTHUTb. - YMEHHE pelaThb OOBACHSTH CBS3b
MIPEAYCMOTPEHHBIE NPaKTUYECKHUE 3aaHus, MPAaKTUKA U
[IpOrpaMMon KOTOpBIE CIENyEeT TEOpHUU;
JUCLUIUIIHBI; BBITTOJIHUTD; - JJOTUYECKU
- OTCYTCTBHE - BJIaJIcHHE OCHOBHOM MOCJIEAOBATENbHbIE
TOTOBHOCTH JUTEPATYPOH, , COZIep KaTeNbHbIE,
(crocoGHOCTH) K PEKOMEH JOBaHHOM KOHKPETHBIE U
JMCKYCCUU M HU3KYIO porpaMMon MCUYEpIBIBAIOLINE
CTEICHb JUCLUTUINHBI; OTBETHI Ha BCE
KOHTaKTHOCTH. - Hanu4ue cCOOCTBEHHON | 3alaHus Owiera, a

000CHOBAHHOH MO3ULNH
1o 00CyKIaeMbIM
BOIPOCAM.
Bo3MoxHEI
HE3HAYNTENbHBIE

TAaKXKE
JOIMIOJITHUTCIIbHBIC
BOIPOCHI
9K3aMCHATOpA,

- YMCHHUC pCIIATh
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Or'OBOPKH M HETOUHOCTH B MPaKTUYECKHE
PAaCKpBITUH OTJEIBHBIX 3aJJaHuUs;
MOJIOKEHUH BOIPOCOB - cBOOOAHOE
Ounera, MPUCYTCTBYET WCIIOJIb30BAHUE B
HEYBEPEHHOCTh B OTBETAX OTBETax Ha
Ha BOMPOCHI BOIIPOCHI
MaTepuajoB
PEKOMEH JOBAHHOM
OCHOBHOH U
JIOTIOJTHUTEIBHON
JUTEPATYPBHIL.
Ouenka Onenka Onenka «xopomo» / Ounenka
«HEY/I0BJIETBOPUTEJIb | «Y/IOBJIETBOPUTEILHOY / «3aYTEHO) «OTJIAHYHO» /
HO» /He3a4TeHOo «3aYTEHO» «3aYTEHO»

Tembl 1a00opaTopHbIX padoT (JIabopaTOPHBIH NPAKTUKYM).
JlabopaTopHbIH MPAKTUKYM Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEH.

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

9. YueOHO-MeTOAUYECKOE U HH(OPMAIMOHHOE 00ecedeHHe U CIMILJIMHBI (MOTYJI51)
Jlureparypa
a) ocHoenas 1umepamypa:

1. Jlykos, B.B. ®usnueckue meronpl uccienopanus B xumun / B.B. Jlykos, U.H. IllepbakoB. —
Pocro-na-/lony: UsnarensctBo FOkHOTO (hemepanbHOro yaupepcutera, 2016. — 216 c.: cxem., TaOiI., WL —
Pexum pocryma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=461932. — bubnuorp. B
kH. — ISBN 978-5-9275-2023-7. — TeKCT: 371€KTPOHHBIH.

2. dusnueckrne METO/Ibl UCCIEOBAHUS U UX MPAKTUIECKOE MPUMEHEHUE B XMMUYECKOM aHan3e /

H.I". dpeimes, FO.H. Mensenes, M.U. Tokape u np. — M3manue BTopoe, mepepadoTaHHOE W TOTIOTHEHHOE. —
Mocksa: Ilpomereit, 2015. — 196 c.: cxem., wmr., Tabm. — PexmMm pocrtyma: TO TMOAMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=426720. — ISBN 978-5-9906134-6-1. — TekcrT:
3JIEKTPOHHBIH.

3. 3BekoB, A.A. CriekTpansHbIe MeTOBI nccnenoBanns B xumun / A.A. 3BexoB, B.A. HeBoctpyes,

A.B. Kanenckuii; MunncrepctBo oOpazoBanus u Hayku P®, demepanbHOe TOCyIapCcTBEHHOE OFOIKETHOE
00pa3oBaTeNbHOE YUPEKACHNE BBICIIEr0 MpodecCHOoHaNbHOro 00pazoBanus «KeMepoBCckuil rocynapCcTBeHHBIH
yauBepcuter». — KemepoBo: KemepoBckuit rocynapcTBennbiit yHuBepeuteT, 2015. — 124 c.: cxem., Tadm —
Pexxum mocryma: mo moamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=437497. — bubauorp. B
kH. — ISBN 978-5-8353-1823-0. — TekcT: 31eKTpOHHBIH.

4. JIpiruaa, T.3. OU3NKO-XUMHYECKHE U aCOPOIIMOHHBIE METOIBI UCCIIETOBAHUS HEOPTAHUIECKUX

NPUPOAHBIX MHHepadbHbIX copOeHtoB / T.3.JIeiruna, O.A. MuxaiinoBa;, @®ezxepaibHOE areHTCTBO IO
obpazoBanuto, 'OY BIIO KazaHckuii rocyaapcTBeHHBIN TexHOJornueckuid yHuepcurer. — Kaszanb: KI'TVY,
20009. — 79 C.: HIL., Ta0IL., CXEM. — Pexum JIOCTyTIA! o HOIITHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=258968. — bubmwmorp. B kH. — ISBN 978-5-7882-0682-0. —

TekcT: 37IeKTPOHHBII.

5. [TanoBa, T.B. CoBpemeHHblE METOIBI HCCIEAOBAHUS BEILECTBA: DJIEKTPOHHAs M ONTHYECKas
mukpockonus: [16+] / T.B. IlanoBa; MunuctepctBo obpa3oBanusi 1 Hayku P®, OMckuii rocynapcTBEHHBIN
yaupepcuter uM. @. M. JlocroeBckoro. — Omck: OMI'Y um. @.M. Jlocroeckoro, 2016. — 80 c.: Tabi., cxem.,ui.
— Pexxum noctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=563044. — bubmuorp. B
kH. — ISBN 978-5-7779-2052-2. — TekcT: 1eKTPOHHBIH.
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6. [omnosa, JI.®. MHCTpyMeHTanbHbIe METOAB! aHaU3a: [IpakTHKyM MO aHAIMTHYECKOH XUMHUH /
JI.®. TlonoBa; MuHucTepcTBO 00pazoBanus u Hayku Poccuiickoii ®enepaumn, CeBepHbIN (ApKTHYECKHIA)
(denepanbublii yauBepcuteT uMeHu M.B. JlomonocoBa. — Apxanrensck: CADY, 2014, — 264 c.: cxeM., Ta0I1. —
Pexxum moctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436184. — bubauorp.: c.
255. — ISBN 978-5-261-01007-4. — TekcT: 37€KTPOHHBIH.

7. CanpauxoBa, E.B. HWHcTpyMeHTanpHBIE METONBI aHaiM3a. [€OpeTUYECKHE OCHOBBI U

npaktudeckoe npumeHenne / E.B. Canphukosa, T.I'. MumykoBa; MuHHCTEPCTBO 00pa3oBaHHMS W HAyKH
Poccuiickoit ®enepannu, OpenOyprekuii ['ocynapcrBennsiii Y HuBepceurer. — Openoypr: OI'Y, 2017. — 122 ¢. :
cxeM., Tabm. — Pexxum moctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=481799. —
Bubnuorp.: c. 116. — ISBN 978-5-7410-1725-8. — TekcT: 3IEKTPOHHBIH.

8. AnanmuTHueckas XUMUs: (QU3UKO-XUMHUYECKHe U Qu3ndeckre Meronsl aHamm3a / M.H. MoBuas,

T.C. l'opbynoBa, 1.U. Esrensesa, P.I'. PomanoBa; MunucrepctBo oO6pa3oBanus 1 Hayku Poccun, @enepansHoe
rocyapcTBeHHOE OIo/KETHOEe 00pa3oBaTeNbHOE YUYPEKICHHE BBICIIEr0 MPOQEeCcCHOHANBHOIO 00pa3oBaHUs
«KazaHckuit HaIMOHAIBHBIN HCCIIEAOBATEILCKIN TEXHOMOTUUECKU yHUBepcuTeT». — Kazanb: M3gatenscTBO
KHUTY, 2013. - 236 «c¢.: wmn, Tabm, cxeM. — Pexum jocryma: 1O  IOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=259010. — bubauorp. B ku. — ISBN 978-5-7882-1454- 2. —

Tekcr: 31eKTpOHHBIH.

9. Xpomarorpadpuueckrie Meroapl ananu3a / E.B. [lamkosa, E. Bonocosa, A.H. lumyns u np.;
denepanbHOE TOCYIAPCTBEHHOE OOPKETHOE O0pa30BATENbHOE YUPEXKIEHHE BBICIIEro Mpog)eCCHOHAIBHOrO
obpaszoBannsa CTaBpOMONBCKAN TOCYIAapCTBEHHBIM arpapHblii yHHBepcuteT. — CtaBpomnois: CTaBpOnoIbCKUN
TOCyJapCTBEHHBIM arpapHelii yHuBepcuteT, 2017. — 59 c.: mn. — Pexum focTyma: 1Mo TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=484984. — bubsuorp.: c. 47-48. — TekCT: JIEKTPOHHBIH.

10. ITentun 10.A., Bunkos JI.B. ®u3ndeckne MeTonbl ucciaeaoBanus B Xxumun. — M.: Mup, 2006.
— 683 c.

11. JlebeneB, A.T. Macc-cnekrpoMerpust B opranndeckoii xumuu / A.T. JlebeneB. — 2-e¢ wu3m.,
nepepad. u gom. — Mocksa: Texnocdepa, 2015. — 704 c. : wi.,1abn., cxeM. — (Mup xumun). — Pexxum gocrymna:
mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=496508 . — bubmmorp.: c. 638-681. — ISBN
978-5-94836-409-4. — TeKCT: 37IEKTPOHHBIH.

12. Anpu, B.A. Usydenne mornomeHns yabTpadroneToBelXx W HH(PpPAKpPaCHBIX JTy4del B CBS3U C

ctpoennem Mmonekyn / B.A. Aapu. — Ilerporpax: 6.m., 1919. — 218 c. — Pexxum moctyma: mo moxmmucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=467338. — TeKcT: 3JIEKTPOHHBIIA.

0) OoononHumensHan aumepamypa

13. Nmenko, A.A. Jludpakuus >IEKTPOHOB: CTPYKTypa W JUHAMHKA CBOOOJHBIX MOJEKYNT U
KOH/ICHCUPOBaHHOTO cocTostHus BemectBa / A.A. Mmenko, I'.B.T'mpuue, FO.U. TapacoB. — Mockga:
Owmmarmur, 2012. - 615 c.: wn, cxem., Tabn. — Pexum [mocTyma: 1O  TOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=275474. — ISBN 978-5-9221-1447-9. — Tekct:
3JIEKTPOHHBII.

14. IIyrunues, H.M. Knaccuyeckass Teopus NONApH3aLMU  MOJCKYIAPHBIX  CHUCTEM  /

H.M. Ilyrunnes, [.H. [Tytunnes. — MockBa: ®usmarmut, 2011. — 176 c. : ui., cxem., Tabn. — Pexxum poctyna:
mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=457681. — ISBN 978-5-9221-1335-9. —
TekcT: 37AeKTPOHHBII.

15. IInBoBapos, C.C. @u3nveckue OCHOBBI TEOPUU ONTHUECKOW M PEHTTEHOBCKOHN CIIEKTPOCKOIHH:
[16+] / C.C.IluBoBapoB; Cankt-llerepOyprckuii rocymapcTBeHHBIH yHuBepcuTeT. — Cankr-IlerepOypr:
UznarensctBo Cankr-IlerepOyprekoro I'ocynapcrBennoro YHuBepeureta, 2016. — 164 c.: cxem., wi. — Pexxum
nocryna: no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=458095. — ISBN 978-5-288-
05653-6. — TekcT: 3NIEeKTPOHHBIH.

16. 3BekoB, A.A. CiektpodoToMeTpus B yIbTpaduoIeTOBON U BUAUMOM 00sacTsX. TeopeTnueckue
OCHOBBI M TIPHJIOKEHHs JUIsA 3JeMeHTHoro aHamwm3a: [16+] / A.A. 3BekoB, A.B. Kamenckuii; MunucrepctBo
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obpasoBanus u Hayku Poccuiickoit @enepanuu, PenepanbHoe rocy1apcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
yupekIeHue Boeicmero ooOpa3oBaHus «KemepoBckuii TrocyJapCTBEHHBIH yHHBepcUTEeT». — KemepoBo:
KemepoBckuii rocyaapcTBeHHbIN yHHBepcuteT, 2016. — 113 c.: wn. — Pexum goctyma: mo MOAMMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=481648. — ISBN 978-5-8353-2044-8. — Tekcr:

3JIEKTPOHHBIH.

17. Kysneunko, O.A. ®dusnko-xuMudeckue MeToAbl KoHTpoist kaudectBa / O.A. Ky3Heuukos;
MunuctepctBo obpasoBaHusi W Hayku Poccuiickoii ®enmepanuun, Bonrorpaiackmii rocymapcTBEHHBIH
APXUTEKTYPHO-CTPOUTENBHBIA yHUBEpCUTET. — Bonrorpaza: Bonrorpaackuil rocyjapCcTBEHHBIM apXUTEKTYpHO-
CTpOUTENbHBIN yHUBepcurer, 2015. — 96 c. : wi, Tabnm., cxeM. — Pexum pgocryma: Mo MOAMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=434823 . — bubnuorp. B ku. — ISBN 978-5-98276-750-9. —
Tekcr: 31eKTpOHHBIM.

18. CrporanoBa, E.A. Opranuueckas xumus: Ilpaktukym / E.A. Crporanosa, II. [lonomapesa,
M. KueknaeB; MunuctepcTBo obpazoBanus U Hayku Poccuiickoit deneparuu, OeaepaabHOe TOCYIapCTBEHHOE
OrOJDKETHOE 00pa30BaTElIbHOE YUYPEXKIACHHUE BBICHIETO IMPO(eCcCHOHANBHOr0 o0pa3zoBaHus «OpeHOyprekuii
rocyAapcTBeHHBIH yHHBepcuter». — OpenOypr: OpeHOyprckuii rocyiapcTBeHHbIH yHUBepeuteT, 2013. — Y. 3.
[Ipumenenue meronoB Y@, UK u [IMP cniekTpockonuu B CTpYKTYpHOM aHAJIM3€ OPTaHUYECKUX COCIUHEHUN. —
115 c.: Wil., CXEM. - Pexum JIOCTyTIA: o TIOATIHICKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=260751. — TekcT: 371eKTPOHHBII.

19. Kynmos, A.X. ®ypre-KP u ®@ypre-MIK cnekrpsr momumepos / A.X. Kymmos, I'.H. Xwxun. —

Mocksa: Texunochepa, 2013. — 696 c.: cxem., wi. — (Mup Xxumuu). — PexuM J0ocTyma: Mo MOIMKMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=273788. — bubmmorp.: c¢. 39-40. — ISBN 978-5-94836-360-
8. — TekcT: 37eKTPOHHBIH.

20. MenbHuukoB M.A., DKcriepuMeHTaIbHBIE METOIbl XMMHH BBICOKUX dHepruit / IToxg obumr. pemn.
M.. MensaukoBa: ydebHoe mocodme - M.: M3maTrenscTBO MOCKOBCKOTO TOCYIApCTBEHHOTO YHHBEPCHUTETA,
2009. - 824 c. - ISBN 978-5-211-05561-2 - Tekcr : anexkrpounsiii / DBC "KoncyapTant crynaenra": [calt]. -
URL.: http://www.studentlibrary.ru/book/ISBN9785211055612.html Pexxum mocryma: o HOAIHCKE.

21. Békkep lO., Cnekrpockonus / Békkep 0. - M. Texnocdepa, 2009. - 528 c. - ISBN 978-5-

94836-220-5 - Tekcr: oanexrpounsnii //  3BC  "Koncymbrant crymedtra": [cakt]. - URL:
http://www.studentlibrary.ru/book/ISBN9785948362205.html Pexxim mocTyria: 1o moamucKe.
22. Bymunopoa ['.B., OcHOBBI XHMHYECKOH TEepMOAMHAMUKH (K Kypcy (HU3WYECKONH XHMHH):

yae6Hoe mocobue / I'.B. bymmmopora, FO.I. Tamamernuuos, X.M. SpomeBckas. - Kaszanp: WzmatenscTBO
KHUTY, 2011. - 218 c. - ISBN 978-5-7882-1151-0 - Tekcr: anekrponnsiii / 9bC "KoncynbTant crymeHTa':
[caiiT]. - URL: http://www.studentlibrary.ru/book/ISBN9785788211510.html Pexxim mocTyrma: mo moamucke.

23. dusnveckne MeTroabl B HeopraHwdeckoil xumum / [paro, Paccen C.; mep. ¢ anmrm. M.E.
Hatkunoit. - M. : Mup, 1967. - 464c.
24, Opranmueckass xumust / E.A. CtporanoBa, W. Ilapmmaa, M. Kueknaes, II. [loHomapeBa;

MunncrepctBo obpazoBaHusl u Hayku Poccuiickoit @enepannu, denepanbHoe TOCYIapCTBEHHOE OIOKETHOE
oOpasoBaTenbHOe YUpexXIeHHe BhICIIEro nmpodeccuonaabHoro oopasoBanns «OpeHOYypreKuii TocyqapCTBEHHBIN
yauBepcuter». — OpenOypr: OI'Y, 2013. — Y. Yacte 2. MeTonsl BBIAENEHUS, OYUCTKH W HUICHTU(OHUKANN
OpraHUYeCKUX COEIMHEHUMN. — 126 C. — Pexum JocTymna: o TOJIIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=259297.html

B) IporpaMmmHoe odecnieyenre 1 MaTepHeT-pecypceol
ObecrieueH JOCTYIT K COBpPEMEHHBIM Ipo(decCHOHAIbHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM
CIPaBOYHBIM M MTOUCKOBBIM cucTeMaM (Oudmmoreka COI'Y):
e DJeKTpoHHAs OMOJNOTeKa aucceprannii m aBTopedeparoB PI'G (OB/] PI'b)
TpeOyercs perucrpauus B oudbnuoreke COI'Y
e JbC «YuuBepcurerckas oudauorexa ONLINE»
TpeOyercs perucrpauus B oudbnnoreke COI'Y
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IBC «HavyHas 3JekTpoHHas 0uoanoreka eLibrary.ru»

CamocrosiTenbHasi perucTpaius Ha CaiTe

e IBC «KoncyabTaHT cTyaeHTay CryaeHueckas 3JIeKTPOHHASL OMOJHOTEKA 10 MEINIIHHCKOMY H
dapmaneBTHYECKOMY 00PA30BAHHIO, 2 TAKIKE M0 €CTECTBEHHBIM U TOYHBIM HAYKAM B I1€J10M
Tpebyercst peructpanus B oudanoreke COI'Y

o IJbC «l0paiiTy — 00pa3oBaTeibHAas Cpeia, BKAKYAKIIAS BUPTYAJIbHbIN YUTAJIbHBIN 321
YUYEOHMKOB M YIE€OHBIX OCOOMIi OT ABTOPOB M3 BEIVIIHX BY30B PoccHM 110 BceM HANPABJICHHSIM H
CHENHAILHOCTAM
Tpebyercst peructpanus B oudanoreke COI'Y

e Springer Customer Service Center GmbH (6a3a maHHBIX, comepIKaIIne SIEKTPOHHBIC H3TaHUS
uznarenbeTBa Springer Nature 3a eprog 2011 — 2017 rr. (MOTHOTEKCTOBAsI KOJUISKIIUS B KOJMYeCTBE 46
332 kHwr)

Caiit aucraniuonHoro odyuenus COT'Y http://Ims.nosu.ru/
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DJIeKTPOHHBIE pecypchbl, 00ecneunBalole Peajn3aluio 00pa3oBaTeIbHbIX NPOrpaMM
®OI'bOY BO «CeBepo-OceTuHCKHUIl rocyaapcTBeHHbI yHuBepcuter nmMenu Kocra JleBanoBuua

Xeraryposa»
Ne HaumeHoBaHue Ne norosopa(JuueH3us) Crpana
n/n NPOU3BOIUTENb
1 Windows 7 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarymun P.T.(6eccpouno)
Cucrema KOMIBIOTEPHOH Jlunensus FSF/Debian
4. | Bepctku MikTex (CBobOOIHOE TIPOTpaMMHOE
obecrnieuenue) (6beccpoyHo)
5. | Kaspersky Endpoint Security o 22.01.2024 Poccust
[Iporpammuoe obecnieuenue m1si | CBoOOIHOE MPOrpaMMHOE CIIA
6. | pemaKTUPOBAHUS XUMHUCCKUX obecnieucHue(06ecCpOUHO)
dopmya Isis Draw
CucreMa nMoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
7. | 3aMMCTBOBaHMi1 (metictBurenen no 31.12.2023r) ¢
«AnTtumiaruar.BY3» OAO «Awntu-Ilnaruar»
[Iporpamma miist 9BM «bank Pazpabotka COI'Y cory
BOIIPOCOB JIJIs1 KOHTPOJIS CBHIETENBCTBO O
3HAHUI rOCyIapCTBEHHOW pETUCTpaLU
8.
nporpammel Jiisi 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
9. N, A.CepreeBuy
Tex.nmox. 07.04.2022
Yenayru cBs3u (moctynm k cetn | OOO Ankxom Ne AL-0044 or Poccus
10. | pyreprer) 01.02.2022r -31.12.2022r
MOODLE BecniatHoe poccuiickoe CIIA
11. (6ecrmaTHOE
pOCCHICKOE)
JInuHbIil kabuHeT JInuensus 6eccpoynas Poccus
12. | cTynenTa/coTpyaHuKa Tex.conpoBoOXIEHHE OT
14.03.2022 r
DnexTpoHHas 6ubnIMoTeKa https://dvs.rsl.ru Poccust
13. | nuccepramuu u aBTopedeparoB | Tpebyercs peructparus B
PI'b(OB/] PI'B) o6ubnnoreke COI'Y
OBbC"YHuBepcurerckas https://biblioclub.ru Poccus
14 oubamnorexa ONLINE" TpeGyetcs perucTpanus B
' 6ubimotexke COI'Y
ObC «Hayunas osnekrponnas | http://elibrary.ru. Poccus
oubnmnoreka eLibrary.ru» TpeGyetcs perucTpanus B
15. 6ubimotexe COI'Y
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YHuBepcaiibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
16. | East View

OBbC «Koncynprant crymaentay | http://www.studentlibrary.ru Poccust

CryneHueckasi 3J€KTpOHHAs Tpebyercs perucTpanus

OuOIMOTEKA 10 METUITUHCKOMY | 6ubmuoteke COI'Y
17. | u papmaneBTHICCKOMY

00pa30BaHUIO, a TAKKE 1O

€CTECTBEHHBIM U TOYHBIM

HayKaM B IEJIOM.

OBC «lOpaiit» - www.biblio-online.ru Poccus

oOpa3oBaTellbHas cpefa, Tpebyetcs perucrpanus

BKJIIOYAOIIasi BUPTYaJIbHBIN o6udimotexke COI'Y

YUTATBHBIN 3271 yAaeOHUKOB U
18. | Y4€OHBIX OCOOMII OT aBTOPOB

13 BeQylmux By30B Poccuu no

BCEM HAIPABIICHHUSIM U

CTIEUATBHOCTSM
19. | KOII (nomen Ha SHnexce) OecriaTHOe Poccus
20. | Pycl'apa OecruiaTHOe Poccus
21. | ViPNet Poccus
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https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

PeKOMeHIlyeMLIe HHTEPHET-aaApeca 1Mo XuMHum:

1. Weisherg 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
['OCTsr http://www.vsegost.com

http://www.chemistry-chemists.com/Uchebniki.html - yueOH#KH, TPaKTUKYMBI 1 CIIPABOYHUKH 110 XUMHU.
http://chemport.ru/ - pasmudmbie y4eOHO-METOANIESCKHE MATEPHAITBI TT0 XUMHH.

http://ximicat.com/ - o6pa3oBaTeNbHbIi CaNT.

http://www.nehudlit.ru/books/subcat281.html - yueOH¥KH, TPAKTUKYMBI M CIIPABOYHUKH 110 XUMHH.

. https://minobrnauki.gov.ru/ Od¢unnaneeiii caiit MHHHCTEpCTBA HAyKd UM BBICIIETO0 0Opa30BaHUs
Poccuiickoit @eaepauuu.

9. baza JAHHBIX PedeparuBHbIX JKYPHAJIOB BUHUTU
http://www?2.viniti.ru/index.php?id=238&Iltemid=53&option=com_content&task=view

10. https://www.edu.ru/ "Poccuiickoe obpasoBanmne" ®emepanbHplii mopTan. Kartamor 00pa3oBaTeNbHBIX
HHTEPHET-PECYPCOB.

11. Poccuiickas rocymapcTBenHas oubnuoreka: http://www.rsl.ru

12. Hayunast anektponHas oubnuoreka: https://www.elibrary.ru/defaultx.asp

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

14. DnextpoHHBIE XUMHUUYECKUE OnOIMoTekn: Www.chemlib.ru, www.chemist.ru, www.chemnet.ru

ONDUEWN

Ba3bpl JaHHBIX:
1.  Scopus https://www.scopus.com/
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10. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI (MO1yJIs)

HanmenoBanue nmomenieHui Ui IPOBEACHNUS BCEX BHOB YIEOHON AEATEIBHOCTH, IPETyCMOTPEHHON yueOHBIM IUIaHOM, B
TOM YHCIJIe TIOMEILECHUS AJIsI CAMOCTOSITEIBHOM Pa0OTEhI, C yKa3aHHEM IIepedHs] OCHOBHOT'O 000pyI0BaHMs, yIeOHO-
HaIJIIHBIX TIOCOOHH 1 MCIONIb3yeMOro IIPOrPaMMHOT0 00eCIedeH s

Anpec (MecTONONOKEHHE)
HOMEIICHHH JJIs IPOBE/ICHUS
BCEX BHIOB y4eOHOI
JIeATENBbHOCTH,
HPEeIyCMOTPEHHOM yueOHBIM
IaHOM (B CJIy4ae peaan3ainn
00pa30BaTeNsHON IPOrpaMMEl B
ceTeBoil (hopMe JIOTIOTHUTEIHHO
YKa3bIBaeTCsl HANMEHOBAHHUE
OpraHu3aliu, ¢ KOTOpon
3aKJII0YEH JIOTOBOP)

VueGHble ayIUTOPHH sl IPOBEACHHUSI 3aHATHH JISKIIMOHHOT'O THITA, CCMHHAPCKOTO THIIa, KYPCOBOI'O MPOSKTHPOBAHHS
(BBITIOTHEHHUSI KYPCOBBIX PaboT), IPYIIOBBIX U HHIANBUAYAJIbHBIX KOHCYIBTAIH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON
aTTeCTaI|H, a TAKKE CAMOCTOSTEIILHONH PaOOThl 00YJAIOIIMXCS: IPEIIOAaBATENbCKUIA CTOM, CTYI, CTOMIBI ¥ CTYINbS UL
obyuaronmxcs, kadenpa.

O6opynosanue: ITpoekrop Epson EB — 735Fi. KomruiekT rmocTaBku: (KperieHHe Ik IPOEKTOpa, UIHYP MUTaHHS
MIPOEKTOpa, MarHUTHO-MapKepHas gocka — 1, HoyrOyk AVICUDJITEXHO» - 1t

C MPOrpaMMHBIM 00€CTICUCHHEM, BBIXOJIOM B CeTh IHTEpHET U JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
obpasoBarenbHyio cpeny COI'Y.

IporpammHoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema komnbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammHuoe obecrieueHue s
penaKTHpoBaHus XUMIYecKuX Gopmyi Isis Draw, Cucrema morcka TEKCTOBBIX 3aUMCTBOBaHHMIT «AHTHILIarHaT.BY 3y,
Iporpamma st 9BM «bank BonpocoB [uist KOHTpost 3HaHui», VSDESK, Yemyru cBs3u (IOCTYI K CETH HHTEPHET),
MOODLE, JInunbiit kabuser cryaenTa/corpyanuka, KOIT (nomen Ha STHnekce), Pyclapn, ViPNet

Poccuiickas denepanusi,
362025, Pecrry6riuka CeBepHast
Ocetust — Ananus,
ropox Brnagukaskas,
yia. Baryruna,

JoM 44-46, yueOHbIit kKopiyc Ne

ayn. Ne 604

VYueOHble ayIMTOPHUH ISt IPOBEACHUS 3aHATUH JIEKLIMOHHOTO THIIA, CEMHUHAPCKOr'0 TUIIA, IPYIIIOBBIX 1 MHIUBUYaIbHBIX
KOHCYJIBTALUH, TEKYLIEro KOHTPOJIS M IIPOMEXKYTOYHOH aTTEeCTalllH, a TAKXKe CAMOCTOSTENILHOIM PabOThl 00y4aIOLIUXCA:
NPEToIaBaTeIbCKUI CTOJ, CTYII, CTOJNBI U CTYJIbs I 00ydaromuxcs, kadeapa.

O6opynosanue: [Tpoexrop Epson EB — 735Fi. KomIuiekT rocraBku: (KpemieHne s IPOEKTOpPa, IIHYp MHTaHHs
POEKTOPa, MArHHTHO-MapkepHas gocka — 1, Hoyroyk «AVICHUJITEXHO» - 1t

C IIPOrpaMMHBIM 00ECIICUEHHEM, BBIXOJIOM B CeTh VIHTEpHET U IOCTYIIOM B IEKTPOHHYIO HH(OPMAIIMOHHO-
oOpazoBarenbHyto cpexy COI'Y.

IporpammHoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanus Sunrav WEB Class,
Cucrema komrbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe obecrieueHne st
penakTUpoBaHUs XUMHUYeCKuX Gopmy Isis Draw, Crucrema roncka TeKCTOBBIX 3aMMCTBOBaHUM «AHTHILIArHar.BY 3y,
Iporpamma qist 9BM «bank BonpocoB [ist KOHTposst 3Hauui», VSDESK, Yemyru cBs3u (JOCTYI K CETH HHTEPHET),
MOODLE, JInunbiit kabuser cryaenTa/corpyanuka, KOII (nomen Ha SHnekce), Pyclapn, ViPNet

Poccuiickas ®enepanus,
362025, Pecniybniuka CeBepHast
Ocerus — Ananus,
ropox Bnanukaskas,
yi. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 606

VYueOHble ayIMTOPHH IS IPOBEACHUS 3aHATHI JICKLIMOHHOTO THIIa, CEMHHAPCKOr0 TUIA, KYPCOBOT'O MPOSKTHPOBAHHUS
(BBITIOTHEHHUS KYPCOBBIX PaboT), IPYNIIOBBIX U HHANBUAYaJIbHBIX KOHCYJIBTAIMH, TEKYILIEro KOHTPOJIS U IIPOMEKYTOUHON
aTTeCTalllH, a TAKXKE CAaMOCTOSITENILHOI PaOOThI 00yJarOIIMXCs: MPENoAaBaTEeNbCKUIl CTOM, CTYJI, CTOJIBI U CTYJIbS UL
00yJarOIMXCsL.

Poccuiickas ®enepanus,
362025, Pecriyonuka CeBepHast
Ocetus — Ananus,
ropoa BnanukaBkas,
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Ob6opynoBanue: VIHTEpaKTHBHOE MYyIIBTHMEIMHHOE 000pyIOBaHHE (IOCKa, POSKTOP), IEPCOHATBHBIN KOMIIBIOTED B
KOMIUIEKTE C IIPOrpaMMHBIM 00eCIIeYeHNEM, BEIXOJIOM B CeTh MHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
obpazoBarenbHyto cpexy COI'Y.

Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tecruposanust Sunrav WEB Class,
Cucrema komnbrorepHoid Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe obecrieueHue s
penakTupoBaHus xumudeckux opmyi Isis Draw, Cucrema movcka TEeKCTOBBIX 3aMMCTBOBaHHH «AHTHUILIarnar.BY3y,
[porpamma st 9BM «bank BonpocoB [utst KOHTposst 3HaHui», VSDESK, Yemyru cBs3n (HocTyn K ceTH HHTEpHET),
MOODLE, JInunblit kabuser crynenTa/corpynnuka, KOII (nomen Ha STHnekce), Pyclapn, ViPNet

yi. Baryruna,
oM 44-46, yaebubIi Kopryc Ne
7,
ayn. Ne 603

JIaGopaTopuu: KOMIBIOTEPHBIE KJIACCHI JUIs IPOBEJIEHHS TEKYIET0 KOHTPOJIS M IPOMEXYTOUHOH aTTeCTallluH, a TaKkxKe
CaMOCTOSITEJIBHOIN PabOoThI 00YHAIOIMXCSL: TIPETIOaBaTeIbCKUH CTON, CTYI, CTONBI U CTYIbS JUIs 00y4aromInXcs.
Ob6opynoBanne: HTEpakTHBHOE MYIBTUMEIUIHOE 000pYIOBaHHE (TOCKA, MPOSKTOP), KOMITBIOTEPHI ISl KOMITBIOTEPHOTO
KJ1acca B KOMIUIEKTE - C IPOrpaMMHBIM 00€cIiedeHHEM, BBIXOIOM B ceTh MIHTEpPHET M JOCTYIIOM B JIEKTPOHHYIO
nHpopMaIroHHo-00pa3oBarensHyo cpeny COI'Y,

IporpammHoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav WEB Class,
Cucrema komrbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammHuoe obecrieueHne s
penaKTHpoBaHMs XUMIYecKuX Gopmyi Isis Draw, Cucrema nmorcka TEKCTOBBIX 3aUMCTBOBaHHMIT «AHTHILIarHaT.BY 3y,
Iporpamma 11 9BM «baHk BonpocoB juist KoHTpoust 3HaHUi», VSDESK, Yemyru cBs3u (OCTyI K CeTH HHTEPHET),
MOODLE, JTnunblit kabuser crynenTa/corpynnuka, KOIT (nomen Ha STHnekce), Pyclapn, ViPNet

Poccuiickas ®enepanus,
362025, Pecrry6inka CeBepHast
Ocerust — Ananus,
ropox Bianukaskas,
yi1. Baryruna, nom 44-46,
y4eOHbIii kopryc Ne 7,
ayn. Ne 614

bubnroTexa, B TOM YHCIIE YUTATIBHBIH 3aJ1: CTOMIBI U CTY/bS I 00Y4YaIOIIMXCsl, KOMIBIOTEPBI B KOMIUIEKTE — C
IPOrpaMMHBEIM 00ECTIeYeHHEM, BBIXOIOM B CeTh VIHTEpHET U JOCTYIIOM B JIEKTPOHHYIO HH()OPMALMOHHO-
obpasoBarenbHyio cpeny COI'Y

IporpammHoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,

Cucrema komnbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammHuoe obecrieueHne s
penaKTHpoBaHus XUMIYecKuX Gopmyi Isis Draw, Crucrema morcka TEKCTOBBIX 3aUMCTBOBaHHMIT «AHTHILIArHaT.BY 3y,
Iporpamma 1iist 9BM «bank BonpocoB [uist KOHTpoJist 3HaHuit», VSDESK, Yemyru cBs3u (JOCTYI K CETH HHTEPHET),
MOODLE, JInunbiit kabuser crynenTa/corpyanuka, KOIT (nomen Ha SHnekce), Pyclapn, ViPNet

«HaumonansHas snexTporHas oubuorekay ®IBY «PI'by, «O6pasoparensHas miarhopma FOPANT,
OBbC"VHuuBepcurerckas 6udnmuoreka ONLINE" , OBC «Hayunas snexkrpoHnas 6ubnuoreka eLibrary.ru,
Vuusepcanbhast 6a3 nanubix East View, 9BC «KoncynbranT cryaentay «MeauiuHa. 3apaBooxpaHenie BOy,
Nndpopmarmonno-ananuruueckas cucrema SCIENCE INDEXOOO HAYYHAS DJIEKTPOHHAS BUBJIMOTEKA (RU),
Vuusepcanbhbie 6a3b1 gaHHbIX «UBUCH

Poccuiickas denepanus,
362025, Pecriyoniuka CeBepHast
Ocerus — Ananus,
ropon Bnanukaskas,
ya. Lleperenn/BaTtyruna, nom
16/19, yuebnsIii kopmyc Ne 6
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JladopaTopusi Opranmueckoil XHMMM JJIs IIPOBEICHHS HAYYHO-HCCIIEI0BATEIILCKOH PabOThI, KypcOBOrO
MPOEKTUPOBAHMS, BBIMIOJIHEHHSI BBIITYCKHBIX KBATH(UKAIIMOHHBIX PaboT, TPYIIOBBIX M HHAHNBUIYAIbHBIX KOHCYJIbTALINIL:
PETIOIABATEIbCKUI CTOJ, CTYJI, CTOJBI U CTYIIbs ISl O0Y4arOLIMXCS.

O6opynoBanue: IlepcoHa bHbIH KOMIBIOTEP B KOMILIEKTE C IIPOrPaMMHBIM 00€CIICYCHHEM, BBIXOIOM B CeTh MIHTEpHET 1
JIOCTYTIOM B 2JICKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTeibHyto cpeny COI'Y,

WnrepakrueHOe MynsTuMenniiHoe odbopynosanue (Jocka FOX IB82,IIpoexkrop Aser U5200

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema xommnsroreproii Bepcrku MikTex, Kasperksy Endpoint Security,
ITporpamMMHoOe obecreueHne Ui pelaKTHPOBaHUsI XuMHueckux Gpopmyi Isis Draw, Cricrema morcka TEeKCTOBBIX
3auMcTBOBaHMH «AHTHILTAarnat.BY 3y, [Iporpamma mist OBM «bank BorpocoB utst KoHTpons 3HaHmi», VSDESK, Yenyrn
cBsi3u (moctyn k cetn uHteprer), MOODLE, JInunslii kaburet crynenta/corpynanka, KOIT (momeH Ha SIHiekce),
Pycl'apn, ViPNet

JlaGopatoproe obopynoBanne: llIkad BerTspKHOMN ¢ mogBoxoM Boasl LIIB HBK 900TIJIACT+ ¢ canTexHUKOH — 21mT. Beckr
naboparopHsie anekTpoHasie BM5101 — 1 wit. Cymmnsasiii mkad LOIP LF-120/300-VS1 (440x465x430mm, 300 C,
BeHTWIsITOp — 11T, pH-Metp 150 MU — 1 i, Memanka MarHuTHas ¢ OIOTPEBOM U U POBBIM TEPMOPET YIS TOPOM
Heidolf — 2 wr. Pedpakromerp NPD-45452M (c mozcBeTKo# ¥ gor. mkanoi) — 1 mr. KoHayKToMeTp MopTaTHBHBIH
OHAUS ST300C-B — 1 wir., Poraimonnstit ucnapuresnp Hei-VAP Value — 1., Harpeatensaas mmura ES-H3040 -11.
Mewm6pannsiii BakyymHbIi Hacoc KNFN 842.3 FT.18n — 1.

Poccuiickas @enepanus,
362025, PecriyGimka
Cesepnas OceTns — AnaHus,
ropon Biamukaskas,
yn. Baryruna, nom 44-46,
yuaeGHbIi Kopiryc Ne 7,
ayn. Ne 110

JladopaTopusi Oprannyeckoil XHMHH 171 IPOBEICHNUS HAYYHO-HMCCIIEI0BATENILCKOM PabOThI, KypcOBOro
MPOCKTUPOBAHMS, BBITIOJIHEHHS BBIITYCKHBIX KBAJIM(HUKAIMOHHBIX paboT, IPYIIOBBIX U HHIUBUIYAIBHBIX KOHCYJIbTALUH:
NPENOaBaTENbCKUI CTOJ, CTYI, CTOJBI U CTYJIbS JUTs 00Y4arOIIMXCS.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE € IIPOrPaMMHBIM 00€CIIeYeHHEM, BBIXO/IOM B CeTh MHTEepHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OopMaIoHHO-00pa3oBaTebhyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KommiekT nmocraBku (KpersieHue [Uisi IPOeKTopa, MIHYp MUTaHus) — 11mT.,

Hoyr6yk [ponssoautens 000 "AMCUAJITEXHO" — 1.,

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsrorepHoii Bepcrkun MikTex, Kasperksy Endpoint Security,
IporpammMHoOe obGecreueHre Uil peIaKTHPOBaHus XuMruueckux Gpopmyi Isis Draw, Cricrema MmorucKa TEeKCTOBBIX
3auMcTBOBaHui «AHTHILIaruat.BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KoHTpoist 3HaHui», VSDESK, Yenyru
cBs3u (moctyn K cetu uateprer), MOODLE, JTnunsiii kaburer crynenta/corpyaauka, KOII (momen Ha SHiekce),
Pyclapx, ViPNet

Jlabopatopuoe obopynoBatue: llIkad BerTspxHOl ¢ mogsoxom Boasl LIIB HBK 900ITJTACT+ ¢ caHTeXHUKO# — 20IT.
Cyumneasnii mikad LOIP LF-120/300-VS1 (440x465x430mMm, 300 C, Bentuisitop — lmr. Becsl taGoparopHbie
anextporasie BM5101 — 1 wr.,,pH-metp 150 MU — 1 wt., Memranka MarHutHasi ¢ HOAOIPEBOM U LIU(DPOBBIM
tepmoperymsitopom Kommekt Heidolf — 1 mr. Pedpakromerp UPD-45452M (c moxcBeTko#t 1 om. mkanoi) — 1 mr.,
Konayxromerp mopraruBaeiii OHAUS ST300C-B — 1 ., HarpeBarensnas miura ES-H3040 — 1mit., XomoaunbHuk
Munck 2808 — 1t

Poccuiickas denepanus,
362025, PecriyOnuka
Cesepnas OceTtus — AnaHus,
ropon Bnanukaskas,
yi1. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 111

JladopaTopusi BHoXuMHUHM KypCOBOrO MPOSKTUPOBAHHS, BBIIOJHEHHUS BBITYCKHBIX KBATN(UKAIMOHHBIX padoT,
TPYIIIOBBIX W HHIMBHIYAJIbHBIX KOHCYJIbTALMI: IPENOAABATEIbCKUI CTOJ, CTYI, CTONBI U CTYIIbSI T O0yJarouXcs.
Ob6opynosanue: [lepcoHallbHBIM KOMIBIOTEP B KOMIUIEKTE C IPOrpaMMHBIM 00eclieueHueM, BBIXOJIOM B ceTh MHTepHeT u

Poccuiickas ®enepanus,
362025, Pecriybnuka
Cesepnast OceTns — AnaHus,
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JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIOHHO-00pa3zoBaTenbHyto cpeny COI'Y,

IIpoextop Epson EB-735Fi KommekT rmocraBku (KpeTuieHHe Ist IPOeKTopa, IIHyp MUTaHus) — 1T,

Hoyr6yk [poussonutens 000 "AVMCUAJITEXHO" — 1.,

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema xommnsroreproii Bepcrku MikTex, Kasperksy Endpoint Security,
IIporpamMMHOe obecrieueH e i peJakTHpoBanust xumuaeckux hopmyt Isis Draw, Cucrema mormcka TEKCTOBBIX
3auMCcTBOBaHHH «AHTHILIaruat.BY 3y, [Iporpamma st 9BM «bank BorpocoB uist KOHTpoust 3Hanui», VSDESK, Venyru
cesi3u (mocrym k cetu unteprer), MOODLE, JInunsiii kabuner cryaenra/corpyaanka, KOIT (nomen Ha SHuekce),
Pycl'apz, ViPNet

JlaGopatopHoe 0bopyoBaHue:

dorokonopumetp ¢ Habopom kroBeT KOK-3-01, 30M3 ¢ Habopom kroBer -1mit., llentpudyra Tagler HacTombpHas
nabopaTtopHas MeauimHckasi o TY — lmr., Becsl maboparopusie anekrponasie BM5101 — 1 mr.,,pH-merp 150 MU - 1
wT., Meranka MarHuTHast ¢ moforpesoM u nuppossiv Tepmoperyistopom Komriekr Heidolf — 1 wr. KonaykromeTp
noptatuBHBIi OHAUS ST300C-B — 1 mur., Harpesatenpras minra ES-H3040 — 1.,

ropon Bianukaskas,
yi1. Baryruna, nom 44-46,
yuaeOHbIi Kopiryc Ne 7,
ayn. Ne 112

JladopaTopusi BHOXHMHH, KypPCOBOTO MPOSKTHPOBAHHS, BHITIOJHEHHS BBIMYCKHBIX KBATH(UKAIIMOHHBIX PadorT,
TPYIIIOBBIX W HHIWBHIYAbHBIX KOHCYJIBTAIUIN: IPETOAABATEIbCKUI CTOI, CTYI, CTOMBI U CTYIIbSI TSl O0yJarOIIHXCS.
O6opynoBanue: ITepcoHa bHbIH KOMIBIOTEP B KOMIUIEKTE C MPOrPaMMHBIM 00€CIICYeHHEM, BBIXOIOM B CeTh MHTEepHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIoHHO-00pa3oBaTebHyto cpexy COI'Y,

Ipoexrop Epson EB-735Fi KomriekT mocraBku (KperuieHne Uist IpoeKTopa, IHYp MUTaHus) — 11mT.,

Hoyr6yx Iponsomurens 000 "AUCUIITEXHO" — Imr.,

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security,
IporpammMHOe obecreueHre Al PeIaKTUPOBAHMS XUMUYECKUX (opmyi ISis Draw, Cucrema moucKa TeKCTOBBIX
3auMcTBOBaHMi «AHTHILIAaruat.BY 3y, [Iporpamma mist 9BM «bank BorpocoB uist KoHTpoist 3HaHui», VSDESK, Yenyru
cBs3u (moctyn k cetu unteprer), MOODLE, JTnunsiii kaburer crynenta/corpyanuka, KOII (momen Ha SIHzekce),
Pyclapz, ViPNet

Jlabopatopuoe obopynoanue: llIkad BoiTspxHOM ¢ mogsoxom Boasl LIIB HBK 900ITJIACT+ ¢ canTexXHHUKOM —

Lt ®otokonopumerp ¢ HabopoM kioBer KOK-3-01, 30M3 ¢ Habopom kroBeT -1mT.,Ilenrpudyra Tagler nactonpHas
nabopatopHas meauimHckas mo TY — lmir., Becsl naboparopusie anexrponnsie BM5101 — 1 mir.,,pH-merp 150 MU — 1
mIT., Melaiika MarHuTHasi ¢ mogorpeBom u nugpossim Tepmoperyisitropom Kommiexkr Heidolf — 1 mr. Konmykromerp
nopraruBHblii OHAUS ST300C-B — 1 wir., HarpeBarenpsnas mnta ES-H3040 — 1mr.,

Poccuiickas denepanus,
362025, PecriyGnka
Cesepnas Ocetus — AnaHus,
ropox Bnagukaskas,
yi1. Baryruna, nom 44-46,
y4eOHbIi kopryc Ne 7,
ayn. Ne 113

Jla6opaTopusi ®u3n4ecKoii, KOJUIOMTHOW XUMHH IS IPOBEICHUS 3aHITHI CEMHUHAPCKOrO TUIIA, Ta00PATOPHBIX
3aHATHU, KypCOBOTO MPOSKTUPOBAHHUS (BBIIOIIHEHUS KYpPCOBBIX padoT), IPYNIIOBBIX U HHIMBUIYaJIbHBIX KOHCYJIBTAIUHN, a
TaKXKe CAMOCTOSITEIIbHOI PaboThl 00YIAIOIINXCSL:

PETOIaBaTEIbCKUI CTOM, CTYII, CTOJBI U CTYIbS I 00yYaIOIMXCsl, JIJaOOpaTOPHBIE CTOJIBI, KJIACCHAS JOCKA.
ObopynoBanue: IlepcoHanbHbli KOMITBIOTEP B KOMIUIEKTE C IPOrPAMMHBIM 00ecIieueHHeM, BBIXOAOM B ceTh HTepHeT 1
JIOCTYIIOM B 3JICKTPOHHYIO HH(OpMaIOHHO-00pa3oBaTebhyto cpeay COI'Y,

Ipoexrop Epson EB-735Fi KommiekT mocraBku (KperieHue [yist MPOeKTopa, MIHYp NUTaHus) — 11mT.,

Hoyr6yk [ponssoautens OO0 "AMCUAJITEXHO" — lmit.,

IporpammHoe obecrieuenue: [porpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnsroteproii Bepctkn MikTex, Kasperksy Endpoint Security,
IporpammMHoOe obGecreueHure T peIaKTHPOBaHus XuMuueckux Gpopmyi Isis Draw, CricremMa MmorucKa TEKCTOBBIX
3auMcTBOBaHui «AnTHIUIaruat.BY 3y, [Iporpamma mist 9BM «bank BormpocoB uist KoHTpoist 3HaHui», VSDESK, YVenyru
cBsi3u (moctyn K cetu uHteprer), MOODLE, JInunsiii kaburet crynenta/corpyaauka, KOII (momeH Ha SHiekce),

Poccuiickas denepanus,
362025, Pecriybnuka
Cesepnas OceTus — AnaHus,
ropox Bnanukaskas,
yia. Baryruna, nom 44-46,
yueOHbIit Kopiryc Ne 7,
ayn. Ne 114
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Pycl'apz, ViPNet

JlaboparopHoe obopynoBanue: : [lIkad BeITsDKHO#M ¢ monBogoM Bozbl [IIB HBK 900ITJIACT+ ¢ caHTeXHHUKOW —
1mt.,YuebHo-1abopaTopHslii KoMmIuteke "du3ndeckas M KoUTouIHas XuMus" — 1 mir.

[eus mydpensraas IKIIC-10 — 1 mr. Hedenomerp «HOM»-1 mt. Kongykromerp «Ixcnept -002-6H» -1mT.
JlaGopatopusrii nonomep «1-510»-1 mt. pH-merp-mummBonsT™MeTp «pH-150MU»-2 1mt. Pedpakromerp «PD-454» -
lmr. Memanka maranTHas «[13-6110» ¢ mogorpeBom-2 mr. ®oromerp 30M3 KOK-3-01 - 1 mrr. Mukpockor
OnHOKyIsIpHBIN "Mukmen-1"- 1 mr. Aranusarop «@mroopar 02-2M» - 1 mit. banst BopsiHast nByxmectHast UT-4302E
ULAB — 1 . Criexrpodoromerp [13-5300B1 — 1 mt. HarpesatensHas rmmra ES-H3040 — 1 mr. Henrpudyra Tagler
HacTonbHast JabopatopHast MmeauHcKas mo TY — 1 mr.  [omsspumerp kpyroBoit CM-3 -1mt. Becs! ananuTinaeckue
SHINKO HT 84RCE — 1 mr. Becs! Texanueckue M-ER — 3 mrr. CymmsHsiii mxag IC-80-01-CITY — 1 mir.

JladopaTopusi @®U3HKO-XMMHYECKHX METO/I0B MCCJIEOBAHMSI, KYPCOBOI'O IMPOSKTHPOBAHHS, BBIIOIHCHHSI
MAarucTepCcerx AUCCEPTALUM, BBIMYCKHBIX KBATH()UKAIIMOHHBIX paboT, TPYNIIOBBIX U WH/MBH/YAIbHBIX KOHCYIbTALIHNI:
IPENoIaBaTeNbCKHI CTON, CTYJI, CTOJBI H CTYIbS I 00YJalOIXCsl.

O6opynoBanue: IlepcoHaTbHbIH KOMIBIOTEP B KOMIUIEKTE C IPOrPaMMHBIM 00€CIICYCHHEM, BBIXOIOM B CeTh MIHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIoHHO-00pa3oBaTebHyto cpeny COT'Y,

Ipoexrop Epson EB-735Fi KomruiekT mocraBku (KperuieHue [Uist IpoeKTopa, MIHYp MUTaHus) — 11mT.,

Hoyr6yx Iponsomurens 000 "AUCUIJITEXHO" — Imr.,

Iporpammuoe obecreuenue: [Iporpammuoe obecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security,
IporpamMMHoOe obecreueHune Ui peIaKTHPOBaHU XuMHueckux Gpopmyi ISis Draw, Cricrema rmorcka TEeKCTOBBIX
3auMcTBOBaHMi «AHTHILIaruat.BY 3y, [Iporpamma mis 9BM «baHk BorpocoB uist KOHTpoust 3HaHuiY, VSDESK, Venyru
cBs3u (moctyn k cetu uateprer), MOODLE, JTnunsiii kaburet crynenta/corpyaauka, KOIT (momen Ha SHzekce),
Pyclapz, ViPNet

Jlabopatopnoe obopynoBanue: Gorokonopumerp ¢ Habopom kroBer KOK-3-01, 30M3 ¢ Habopom kroBeT — 1T, Becht
nabopatopHble dnekTporHsie BM5101 — 1 mit., Becsr ananuriueckrne SHINKO HT 84RCE ¢ noBepkoit — 1mt., pH-merp
150 MU — 1 wt., Menranka MarHuTHas ¢ IogorpeBoM u 1ugpossiM TepmoperyisitopoM Komruiekt Heidolf — 1 .
Pedpakromerp UPD-45452M (¢ mozcBeTkoii u goi. mkainoi) — 1 wr. UV-1650PC UV-VISIBLE
SPECTROPHOTOMETER (SHIMADZU) CriekTpodoTOMETp BUAMMOIA 001aCTH € IPOrpaMMHBIM oOecrieueHreM -1 mir.,
Konpyxromerp nopraruBabeiii OHAUS ST300C-B — 1 wrr., HarpeBarensnas minta ES-H3040 -1mir., YcranoBka
"BioLogic Science Instruments SP-50" ¢ HaGopom siekTpooB (DeKTpobl paboure: IIIATHHOBbIH, CTEKIOrpagUTTOBBIH,
DIEeKTPO/| CpaBHEHHS XJIOpCcepeOpsHHBIN)— 1T

Poccuiickas ®enepanys,
362025, PecrryGimka
CeepHas Ocerust — Ananus,
ropox BianukaBkas,
yi1. Baryruna, nom 44-46,
y4eOHbIil kopryc Ne 7,
ayn. Ne 318

JladopaTopusi TOHKOro OpraHM4ecKoro CHHTe3a /Ul IPOBEJEHHS Hay4dHO-UCCIIeI0BATEIbCKOH paboThl, KypCOBOIO
MPOEKTUPOBAHMS, BBIIIOJIHEHHS BBIITYCKHBIX KBAIM(HUKALMOHHBIX paboOT, IPYIIOBBIX U MHIMBUIYAIbHBIX KOHCYJIbTALUH:
PENoaBaTENbCKUI CTOJ, CTYII, CTONBI U CTYJIbS JUIsL 00yYaIOIUXCAL.

ObopynoBanue: IlepcoHanbHbIi KOMITBIOTEP B KOMIUIEKTE C POrPAMMHBIM 00ecIieueHHeM, BBIXOAOM B ceTh MHTepHeT u
JIOCTYIIOM B 3JICKTPOHHYIO MH(OpMAaIMOHHO-00pa3oBaTeibhyio cpeny COI'Y

IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsroreproii Bepctku MikTex, Kasperksy Endpoint Security,
IporpamMmMHOe obGecreueHre T peAaKTHPOBaHus XuMuueckux Gpopmyi Isis Draw, CricremMa MmorucKa TEKCTOBBIX
3auMcTBOBaHui «AnTHIUIaruat.BY 3y, [Iporpamma mis 9BM «baHk Bompocos st koHTpois 3uanuiy, VSDESK, Venyru
cBsi3u (moctyn K cetu uateprer), MOODLE, JTnunsiii kaburet crynenta/corpyanuka, KOII (momen Ha SHuekce),
Pyclapx, ViPNet

Jlabopatopuoe obopynoBanue: lllkad BertspkHOM nenpHOMeTaunueckuii JIAB-M IIIB ME- 3mit. Xpomaro-macc-

Cesepnas OceTus — AnaHus,
ropox Bnanukaskas,
yia. Baryruna, nom 44-46,
yueOHbIit Kopiryc Ne 7,
ayn. Ne 608
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criekrpomerp ThermoScientific — lmrr. Peakrop mist horoxumirdeckoro cunresa Lucent360 Advanced package,
HepatoChem — lmurr. Becsr anamutnueckne A&D HR-150 AZG (152r, 0,1 mr, aBToKanu6poBka) (¢ moBepkoit) — lmrr. pH-
meTp 150 MU — 1 mt. Menranka MarHUTHas C OAOTPEBOM U I poBeIM TepMoperymsaTopoM Komrurext Heidolf — 4 mr.
Poraimonnsiit uciapurens Hei-VAP Value — 3wt., HarpesarensHast minta ES-H3040 -2mr. lkad cymmibHbIi
koHBeKIMOHHEIH [1IC-40-01 — 1mt. Bakyym-cymmsasiit mxad CIIT-200 — 1. HupkymsnuonHstit oxmaxurens Huber
KISS K25 — 1mt. Mem6pannsiii BakyymHblii Hacoc KNFN 842.3 FT.18n — 1mr. YacroTHsli npeodpa3oBartens Altivar
ATV310HU30N4E — 1mr. Mcrounnk 6ecriepeboitroro muranus APC by Schneider Electric Smart-UPS SRT 6000VA R
— 1. Kommencorpag OH 814 — 1. [Torennmocrat SP 50 — 1mr. [eus mydensnast CHOJI — 1.
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