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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

Lenbro n3ydenus Kypca «CekTpanbHble METOIbI HCCIIEJOBAHMS IUTACTOBBIX (DIIOMIOB M IIOPOI SIBISIETCS OCBOSHHE
TEOPETHYECKUX OCHOB COBPEMEHHBIX (DU3UKO-XUMUYECKUX METOJI0B YCTAHOBIICHHUS CTPYKTYPBl OPraHHUECKHX U
BBICOKOMOJIEKYJISIPHBIX COSTMHEHNH, N3Y4eHHs COCTaBa IJIACTOBBIX (IIIOMIOB M IIOPOJ,CBOHCTB BELIECTB M MPOLIECCOB C X
y4acTHeM, aHaJli3a cCocTaBa CMeceil; IpuoOpeTeHne 3HaHUH, yMEHHH U IPaKTUYECKUX HABBIKOB B IPUMEHEHUHU
CHEKTPaIbHBIX METOI0B UCCIEAOBAHMUS IPH MIPOBEICHUH SKCIIEpIMEHTa, HAOIIOIeHNH, U3MEPEHHH, a Taxe
CHCTeMaTH3aIlM1 U IIPEJCTABICHUS PE3YIbTaTOB H3YUSHHUS COCTaBa IIACTOBBIX (UIIOMIOB, BEIIECTB M MaTEepHAaJIOB.
JucuuninHa npu3BaHa IoMo4b 00yJaroIMMCs OCBOUTh U H3YYHUTh BO3MOXHOCTH CIIEKTPAIbHBIX METO/I0B UCCIIEIOBAHUS C
YYETOM TOCJICAHUX JOCTHKCHUH XUMUYECKOH HAYKH M MTPUOOPOCTPOCHUSI B ATOH 00JIacTH.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Lk (paszen) OOIL: [B1.B.]IB.02

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0IIErocs:

211

HedrenpombicnoBas xumust

212

XuMust HeTU U rasa

213

Hedrexumuueckuit cunres

214

IMudposoe npoekTupoBaHUe U IPOU3BOACTBO

2.2

JAMCHUNINHBI U IPAKTHKH, 15 KOTOPBIX 0CBOEHHE JaHHOH AUCHHUIIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeJuiecTByloIee:

221

AHanuTHyeckas reoXuMus

222

CocTaB M3BJICKaeMOU He(l)TI/I N TCOXUMHUYCCKOC COIMPOBOXKACHHUEC SKCILUTYaTUPYEMBIX MeCTOpO)K,Z[CHI/Iﬁ

223

DU3UKO-XUMUYECKUE METO/AbI IMMOBBINICHUA He(pTCOT}_'[a'{I/I 1J1aCTOB

224

HpOI/ISBO,JICTBeHHaSI IpaKTUKa, HAYYHO-UCCJIIE€A0BATCIbCKas pa60Ta

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI

(MOJYJIS)

IIK-1.2:

BbiOoupaeT 3xciepuMeHTAIbHBIC H PACYETHO-TEOPeTHYECKUE METOAbI PellleH!s NOCTABJICHHOMH 3a/1a4H, HCIIO0JIb3Ysl

JOCTHIKCHUSA COBpeMeHHOﬁ XUMHYECKOH HAYKH, 1 HCXO0AHA U3 MMCHOIIUXCH, MATCPHAIbHBIX, I/IH(l)OpMaIII/IOHHI)lX H BPEMEHHBIX

pecypcoB

IIK-3.1: AHaau3upyeT HMeloUMecss HOPMATHBHbIE IOKYMEHTBI I10 CHCTEMAM CTAHIAPTH3ALMHU, Pa3pad0TKH U NPOU3BOICTBY

XHUMHMYECKON NPOAYKUHHU

IK-1.3: Ucnoab3yeT coBpeMeHHOE (PU3NKO-XUMUYECKOe 000pyA0BaHUeE AJs1 MOJTyYeHUsI 1 HHTePNPeTAIHHU J0CTOBEPHBIX
Pe3yJbTaTOB MCCJIEI0BAHNSA B BLIOPAHHOI 00J1aCTH XUMHHU, XUMHYECKOH TEXHOJIOTHH HJIH CMEKHBIX ¢ XHMHeEH HayKax,

NPUMEHAA B3AUMOJAOMOJTHAIIHE METOAbI UCCTICA0OBAHUSA

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKEH

3.1

3HaTh:

311

3KCHCpI/IMCHTaﬂbeIC 1 paCUYCTHO-TCOPETUICCKHUEC METOABI PCHICHUSA IIPU MPOBEACHUN XUMHUYECKOTO 3KCIICPUMEHTA C
HCIIOJIb30BAHUEM CHEKTPOCKOMUYCCKHUX METOAOB UCCICAOBAHUA BEIIECTB U MATCPUAJIOB,

3.1.2

TIpUHIUITET IPUMEHEHHUS B3aUMO IOTTOTHATOIINX METOI0B UCCIIEN0BAHMS CTPOSHUS U COCTaBa Pa3InYHBEIX 00BEKTOB
aHasmn3a,

3.1.3

HopMaTuBHBIE JOKYMEHTBI I10 CUCTEMaM CTaHJapTHU3alMu, CIIocoOkl peacTaBneHus pesyasratoB HUP u HUOKP B
JOKYMEHTAX U OTUYETax;

3.2

YMeTh:

321

Be16upars, IIIaHUPOBATh M OCYIIECTBIIATh PELICHUS IOCTABJICHHBIX 3a/1a4 IIPH MCCIICAOBAHUH COCTAaBa ILIACTOBBIX
(uronI0B ¥ OPOJ;

322

IIpoBectr 0TOOP UCTIONB3Ys COBPEMEHHOE (PU3HKO-XUMHUECKOE 000PY/IOBAHUE U CIIEKTPAIIbHBIE METOIbl HCCIICAOBAHHUS;

3.2.3

IIpencTaBUTH pe3ynbTaThl PAaOOTH B BUAE OTUETA IO CTAHAAPTHON (opMe, yINTHIBAIOIIEH NMEIoIIrecs HOpMaTUBHEIE
JOKYMEHTBI M CUCTEMBI CTaHAAPTH3ALUH;




4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIsT)

01023354

Kon HanmeHnoBanue pasaenos u TeM /Buj | Cemectp / | Yacos | Kommneren- | Jluteparypa IIpnmevanue
| 3aHATHA 3aHATUs/ Kvnc 10011
Pazgen 1. Uctopusi, 0cHOBHBIE IIOHATUS
U onpejeseHus. Teopernyeckue 0OCHOBbI
CHEKTPAJTBHBIX METOI0B HCCJIeT0BAHMS
11 CHeKTpoMeTpUUECKUE METOIBL. 3 2 IIK-3.1 IIK- |JI1.1 JI1.2J12.1
XapakrepucTuyeckoe BpeMs merona. /Jlex/ 12 J12.2J12.4
J12.5J13.1 J13.2
JI3.3
01323324
1.2 ITpopaboTka U aHAIHU3 TEOPETUUECKOTO 3 8 IIK-3.1 IIK- |JI1.1 JI1.2J12.1
MaTepuaia mo teme 3ausrus. /Cp/ 12 J12.2J12.4
J12.5J13.1 J13.2
JI3.3
31323354
Pa3pen 2. Dj1eKTPOHHAS CHEKTPOCKONHS
B Y® nuana3one

2.1 1. CiekTphl aTOMOB ¥ MOJIEKYJL. 3 3 MK-1.2 [IK- | JI1.1JI1.2
DNeKTpOHHBIC U KOMOHHUPOBAHHBIC 1.3 JI1.5712.1 J12.2
Hepexonsl. 2. Annaparypa, UICTOYHUKH U J12.5J13.1 J13.2
JIETEKTOpHI n3mydeHus B Y @ JI3.3
criekTpoMeTpuu. O0IaCTH NPAKTUUECKOTO 31323354
npumeHeHust. /JIex/

2.2 DoTOMETPUUECKUE METO Il AHAIN3A 3 6 IK-3.1 IIK- |JI1.1 JI1.2 J11.3
coctaBa HE()TH U IJIACTOBBIX (IIFOUIOB 1.3 JI1.5712.1 J12.2
Mp/ J12.4 J12.5J13.1

JI3.2J13.3
31323354

2.3 IloaroroBka K MpakTHUECKUM 3aHATHUSM. 3 22 T1K-1.2 I1K- JI1.1 J11.3
IIpopaboTka u aHaIH3 TEOPETUIECKOTO 1.3 JIL.5J12.1 J12.2
Marepuaia o reme 3anatus. /Cp/ J12.4 J12.5J13.1

JI3.2J13.3
31323354
Paznean 3. Koaebareabnas UK
CHEKTPOCKOMHS

3.1 1. MonekynsipHbie CIeKTpHI. 1. 3 4 NK-3.1 [IK- | JI1.1J11.2
KonebarenbHbie, BpalaTeabHbIe U 1.2 TIK-1.3 [JI1.5J12.1 JI2.3
KOMOWHHPOBAHHBIE TTEPEXOIbI U UX JI2.5J13.1 J13.2
HaOmoaeHue. 2. CrekTpoMeTpus JI3.3
KOMOWHAIIMOHHOTO paccesHus U D152 323 24
HapYIIEHHOTO MOJHOTO BHYTPEHHETO
otpaxenus. 3. Criekrpomerpus ¢ Oypbe-
npeo0pa3oBaHUEM, €€ OTIUYUTEIbHbIC
xapakTtepucTuku. /JIex/

3.2 Onpenenenue HePTEIPOLYKTOB B BOJIE 3 4 MK-1.2 IIK- | JI1.1J11.2
9KCTPAKLHOHHO- 13 JI1.3J12.1 J12.3
CHEKTPO(YOTOMETPHYCCKHM METOIOM J12.4J13.1 J13.2
Mp/ JI3.3

010323354

3.3 IToaroroBka Kk MpakTHUECKUM 3aHATHUSIM. 3 24 TIK-3.1 I1K- JI1.1 J11.3
IIpopaboTka 1 aHaJIM3 TEOPETUIECKOTO 12 JIL.5J12.1 J12.3
Marepuaia o teme 3aaatus. /Cp/ JI12.4 J12.5J13.1

JI3.2J13.3




Pa3znen 4. PentreHoBckasi
creKTpocKkonus. PoTodIeKTpOHHast
CIIEKTPOMeTpHs

4.1 1. PeHTreHOBCKOE U3IIydeHHUE U €To 3 MK-1.2 IIK- | JI1.1JI1.2
cBolicTBa. PeHTreHoBckue Tpyoku. Meton 1.3 JI1.4 J11.5J12.1
PEHTTCHOBCKOM (IIyOpECLEHINNY, €r0 J2.2712.3
npuMeHenue. 2. 3akoH Mo3znu. JI2.5J13.1 JI3.2
@DOTO3IEKTPOHHAS CIIEKTPOMETPHS U €€ J3.3
BO3MOXHOCTU. /Jlex/ 010323354

4.2 OnpeesieHue coiepKanus cepbl B HeQTH U 4 MK-3.1 1IK- | JI1.1 JI1.3
Hedrenpoaykrax /I1p/ 1.2 TIK-1.3 |JI1.5J12.1 JI2.2

J12.3 J12.4J13.1
JI3.2J13.3
21323354

4.3 [ToaroroBka K NpakTUYECKUM 3aHITHUSIM. 23 IK-1.2TIK-| JI1.1J11.2
ITpopaboTka 1 aHAJIHU3 TEOPETUIECKOTO 1.3 JI1.3 JI1.5J12.1
Marepuaia o reme 3ansatus. /Cp/ J2.2712.3

J12.4J13.1 JI3.2
JI3.3
01323354
Pa3nen 5. CnekTpockonus siiepHOro
MArHUTHOTO pe30HaHca.

5.1 1. IlonsTHE ciMHA, NPELECCUs ETO BO 4 MK-1.2 IIK- | JI1.1J11.2
BHEUIHEM MarHUTHOM TIOJIE U CITUH- 13 JI1.5J12.1 J12.4
PE30HAHCHAs CIIEKTPOMETpHS. 2. JI2.5713.1 JI3.2
IIpoToHHBIN MarHUTHBIN PE30HAHC U €ro JI3.3
UCIIOJIb30BAHUE B YCTAHOBJICHUU CTPYKTYpPbI 01323354
OpraHWYECKUX MOJIEKYI. 3. MarHuTHBIHA
PE30HaHC Ha APYTUX SApax U ero
npumenenue. /Jlex/

5.2 Omnpenernenue CTPYKTYPHBIX GopMyIT 2 MK-3.1 [IK- | JI1.1J11.2
BELIECTB Ha OCHOBE criekTpoB [IMP u 1.2 TIK-1.3 [J11.5J12.1 JI2.4
opyrro-hopmyn /TIp/ JI2.5713.1 J13.2

J3.3
21323354

5.3 IloaroroBka K MpakTHUECKUM 3aHATHUSM. 22 |TIK-1.2TIK-| JI1.1J11.2
IIpopaboTka u aHaTN3 TEOPETHYECKOTO 1.3 JI1.5J12.1 J12.4
Marepuaia o teme 3ansatus. /Cp/ J12.5J13.1 JI3.2

JI3.3
01323354
54 /KouTtp.pab./ 4 IK-3.1 TIK- | JI1.1J11.2
1.2 TIK-1.3 |JI1.3 JI1.5J12.1
J12.2J13.1 JI3.2
JI3.3
01323354
55 /Ox3amen/ 45 |IIK-3.1 TIK-| JI1.1J11.2
1.2 TIK-1.3 J1.3J11.4
JI1.5J12.1 J12.2
J2.3 7124
JI2.5J13.1 JI3.2
J3.3
010323354

5. OHEHOYHBIE CPEJCTBA

5.1. OueHouyHble MaTEePHAJIBI /IS TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOMH aTTecTaluu

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OueHouynble MaTepHAJIbI ISl AUATHOCTUYECKOT0 TeCTHPOBAHUS




HpeI[CTaBJ'IeHI)I OTACIbHBIM JOKYMEHTOM

. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHME JTUCIUIIJINHBI (MOAY JIs)

6.1. Pexomennyemas 1urepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3znarensctBo, roga | Konmua-Bo
JI1.1 |Ilentun O. A., Bunkos |®usnueckrie METObI HCCIEIOBAHUS B XUMUU: YUEOHUK JIJIs M.: Mup, 2003 5
JI. B. CTYJICHTOB BBICIIMX YUEOHBIX 3aBEIICHUN
JI1.2 |Békkep IO. CriekTpockonust: Y4eOHUK Mockaa: 1
Texnocdepa, 2009,
ONeKTPOHHBII
pecypc
JI1.3 |Hop II. E. CrexTpaiabHbIE METOABI KOHTPOJIS KA4eCTBa OKPYKaroIeH Omck: OMckuit 1
cpeabl: YueGHOe ocodue roCyapCTBEHHBIH
TEXHUYECKUI
ynuBepcurert, 2017,
ONeKTPOHHBII
pecypc
JI1.4 |Cysopos D. B. JudpakuroHHbIH CTPYKTYpHBIN aHANN3: YueOHoe nocodue Mocksa: € 1
3narenbeTBo KOpaidT,
2019, DneKkTpoHHBIH
pecypc
JI1.5 |T'azemayp E. T, MerTo1pI MCCIIeTOBAaHHS MAaTEPHUATIOB Kemepono: KemI'V, 1
Ky3smuna JI. B., 2013, DneKTpOoHHBIH
Kpamenunun B. 1. pecypc
6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron | Konnu-Bo
JI2.1 |Bacunbesa B. 1. CrnekrpanbHble MeTobl aHanu3a. [IpakTuueckoe pykosoactso |Mocksa: Jlans", 1
2014, DneKkTpOoHHBIH
pecypc
JI2.2 |Ctpynun B. U., ATOMHAasI CTIEKTPOCKOTIHS: Y U4eOHO-METOAIMIECKOe Mocooue Omck: OMckuit 1
Crpynuna H. H., roCyJapCTBEHHBIN
BaiicoBa b. T. YHUBEPCUTET UM.
®.M. /locTroeBckoro,
2013, DneKkTpoHHbIH
pecypc
JI2.3 |Anekcanaposa D. A., |Ananutudeckast xumus B 2 kaurax. Kaura 2. ®usuko- Mockaa: 1
Taiinyxosa H. I'. XMMHUYECKHE METO/Ibl aHaIN3a: YUeOHUK U IIPAKTUKYM W3natenscTBO
FOpaiiT, 2019,
DNEeKTPOHHBII

pecypc




ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.4 |BynatoB M. U., 'aneeB | AHanuTH4eckas XuMus. MeToIbl HICHTUDUKAILIMA 1 Canxkr-IlerepOypr: 1
A. A., IpoObliieB A.  |onpeaeneHus BEIECTB: yUeOHUK Jlans, 2019,
., Epmaxos C. C., DNeKTPOHHBINA
Kamuukun U. I1., pecypce
MocksuH JI. H., Hemerg
B. M., CemenoB B. T'.,
Uwxkuk B. U., dxkumoBa
H. M.
JI2.5 |EmenpsHoBa, 10. B., |CoexTpockonmuueckue METOABI aHATN3a B aHATUTHIECKOM ExarepunOypr: 1
Mopo3soBa, M. B., XUMUU: IPAKTUKYM W3natenscTBO
Bysinona, E. C., VYpansckoro
Bysnosoii, E. C. yauBepcurera, 2017,
ONeKTPOHHBII
pecypc
6.1.3. Metonnueckue pa3pabdoTku
ABTOPBI, COCTaBUTENHN 3arnaBue HsnarenscTBo, rog | Kommu-Bo
JI3.1 |Xpe6ToBa C. b., ®du3uveckre METO bl NCCIIeIOBAHMS BelecTBa. 3aaanus ot  (Mocksa: 1
Tenemes A. T., CaMOCTOATENbHOU paboThl cTyneHTOB. HacTs 1. CnekTpockomnust| MoCKOBCKUi
Speimes H. T SIMP u DI1€y YueGHoe nocobue MeIarornYeCcKuit
roCyJapCTBEHHBIN
yHuBepcurert, 2015,
DNEeKTPOHHBII
pecypc
JI3.2 |Typos IO. I1. du3uvecKkre METO bl NCCICIOBAHNS B XUMHUH: YIeOHO- Cypryt: CypryTckuii 2
MeToJuecKoe ocodue roCyJapCTBEHHBII
yHuBepcuteT, 2018,
DNEeKTPOHHBII
pecypc
JI3.3 |CmocapeBa E.A., OrnrTudeckast CIIeKTPOCKOITHUS: CIIOKHBIE MOJIeKYIbl: YueOHoe |KpacHosipck: 1
I'epacumoBa M.A. nocobue Cubupckuit
(henepanbHbIA
yHuBepcurer, 2018,
DNEeKTPOHHBIN
pecypc
6.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH ""UHTepHeT"
D1  |W3naHus 10 eCTECTBEHHBIM M TEXHHUECKMM Haykawm, http://www.ebiblioteka.ru/
32  |Tloprtan pyHIaMEHTATFHOTO XUMHIECKOT0 0Opa3oBanus Poccuu, hitp://www.chem.msu.ru/
23  |ACS Publications, http://pubs.acs.org/
D4 | YueOHWMKH, MPaKTUKYMbI U CIIpABOYHUKY 10 xuMuw, http://chemistry-chemists.com/Uchebniki.html

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1|OnepauH0HHaﬂ cucrema Microsoft Windows, TTaket npuknamasix nporpamm Microsoft Office.

6.3.2 Tlepeuennb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|«I/IH(popmauMOHHo-npaBosoﬁ noptan ["apant.py, CripaBouHO-11paBoBas cucreMa «KOHCYIbTaHT MIroc»

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MO JIS)




7.1

IlomemeHust 11 IPOBEACHUS IEKIMOHHBIX, IPAKTUUECKUX 3aHATUH YKOMIUIEKTOBaHbI HEO0XOUMON
CHEIMAIN3UPOBAHHON yueOHOW MeOEIbI0 U TEXHHUECKUMH CPEACTBAMH IS IPEIOCTABICHHsI yueOHOM HHpOpMaIu
CTyleHTaM. YueOHas ayAUTOPHUs [yl IPOBEICHUS 3aHATUH JEKLIUOHHOIO TUIA, 3aHATHH CEMUHAPCKOI0 THIA
(;1abopaTOPHBIX 3aHATHIA), TPYIIOBBIX U HHANBHAYAIbHBIX KOHCYIBTAIMH, TEKYIIET0 KOHTPOIS B IIPOMEKYTOUHOH
aTTeCcTalluy OCHAIEHA: KOMIUIEKT CIeLUaIu3UpOBaHHON ydeOHOM Mebenn, MapkepHas (MeJloBasi) 10CKa, KOMILIEKT
HEePEHOCHOTO MYyIbTHMETUIHHOTO 000pyIOBaHHS - KOMITBIOTED, IPOEKTOP, MPOEKIMOHHBIH 3KPaH, KOMITBIOTEPHI C
BO3MO>KHOCTBIO BbIX0O/1a B IHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HHGOPMAIMOHHO-00pa30oBaTelbHyIo cpeny. ObecneueHn
JOCTyH K ceTu VIHTepHeT U B ANIEKTPOHHYIO HH(OPMAIIMOHHYIO cpefy opranusaruu. JlabopaTopHsie pabOTHI TPOBOSITCS B
yueOHbIX JJabopaTopusax Kadeapsl XMMUU U HaydHO-HCClleioBaTenbcKol taboparopuu MEnTH.

7.2

Jla6opaTopun 060pyJOBaHbI TOPSUUM U XOJIOJHBIM BOAOCHA0XKEHHEM, KaHaIU3alKel, 1a00paTOPHbIMU CTOJIAMHU,
BBITSDKHBIMH MIKa(haMy C IPHHYAUTEIBHON BEHTIIIAIHEH, TOCYT0H, HEPEHOCHBIM MYy IbTHMEIHITHBIM HPOSKTOPOM,
CYIIMJIBHBIM IIKAa(OM,IEKTPOHHBIMU aHATUTHYECKUMH BecaMU, My(enbHOHI Neublo, AUCTUILIATOPOM, alllapaToM JULL
nony4enus Boabl OCY, razoeiM xpomarorpadom ¢ [TN]I, xpomaromacc-CrieKTpoOMETPOM, BEICOKO3()(HEKTHBHBIM
JKMJKOCTHBIM XpoMmarorpadom, npudopom st TCX ¢ obirydarenem xpomaTtorpapuueckum Y @C, HabopoM 1abopaTopHOi
HOCY/IBI, CPEACTBAMH MOXKAPOTYIICHHUS 1 TEPBOI MOMOIIH.




