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1. HEJIX OCBOEHUMA JUCHUTIINHBI

L.

—_

Lenbto u3yuenus kypca « CreKkTpabHbIe METOIBI HCCIICIOBAHMUS ITACTOBBIX (DIIOMIOB U TOPOI» SBISIETCSI OCBOCHHUE
TEOPETHYECKUX OCHOB COBPEMEHHBIX (PU3MKO-XUMHIECKUX METOIOB YCTAHOBIECHHS CTPYKTYPHI OPTaHUIECKUX H
BBICOKOMOJIEKYJLSIPHBIX COSAMHEHUH, H3yUEeHHUsI COCTaBa IIACTOBBIX (IFOMIOB U IIOPOJI,CBOMCTB BEIECTB M MPOLIECCOB C UX
y4acTHeM, aHaJIM3a COCTaBa CMecel; mpuoOpeTeHne 3HaHu, yMEHHH U MPAKTUYECKUX HAaBBIKOB B IPUMEHEHUH
CIIEKTPaJIbHBIX METOJOB HCCIIEIOBAHUS IIPU NIPOBEJEHUM SKCIIEPUMEHTA, HAOIIOAEHUN, U3MEPEHUH, a Taxe
CHCTEMATU3alluy U NIPEACTABICHHS PE3yJIbTaTOB U3y4EHHUs COCTaBa IIACTOBBIX ()IIOMIOB, BEIIECTB U MATEPHUANIOB.
JlucryiuinHa npu3BaHa IOMOYb 00yUaroIIUMCsI OCBOUTh U U3YyUUTh BO3MOXHOCTH CIEKTPAJIbHBIX METOIOB HCCIICIOBAHHUS C
YYETOM MOCIEHNX AOCTHKEHUH XUMHYECKON HayKH ¥ MPUOOPOCTPOEHHS B 9TOH 00IaCTH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIL: b1.B./1B.02

2.1

TpeOoBanus K NpeABapUTeILHON MOAT0TOBKE 00y4aloLIerocs:

2.1.1

Xumus HeTU U raza

2.12

HedrenpombicioBas xumus

2.13

IMudposoe npoeKTUpoBaHKE U IPOU3BOICTBO

2.14

Hedrexumnueckuii cuHTE3

2.2

I[HCIII/IHJ]I/IHI)I N MMPAKTHUKH, IJI1 KOTOPBIX OCBOCHHE JAHHOM JUCUMIIIMHBI (MO[[y.IIH) HeOﬁXO}ll/IMO KakK
npeaumecTByrouee:

221

AHanuTHYecKas TeOXUMHS

222

CocTaB U3BJICKacMOit He(i)TI/I U T€OXNUMHYCCKOC COMPOBOKACHUEC DKCIITYaTUPYCMbIX MeCTOpO)KHeHHfI

223

DHUBUKO-XUMHUYCCKIE METO/IBI TTOBBIIICHHUS He(l)TEOT,Z[a‘II/I J1acTOB

224

HpOI/IBBOZ[CTBeHHaﬂ IMIpaKTHUKa, HAYYHO-UCCJICAOBATCIbCKas paGOTa

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHA JUCHUITINHBI

(MOZYJIS)

IIK-1.2: BeiOupaeT 3KciepuMeHTAJIbHbIE H PACUETHO-TEOPeTHYECKHE METO/AbI PellieHNsl MOCTABJIEHHOI 3a1a4H, HCTIOIb3Ys
JOCTHKEHHsI COBPEeMEHHOI XUMHYeCKOH HAYKH, M HCXO/ASl U3 MMEIOLIUXCSH, MATePHAJIBLHBIX, HH(POPMAIIMOHHBIX U BpeMEHHbIX

pecypcoB

MK-3.1: AHaIM3UpyeT HMEIOIMECS] HOPMATHBHBIE JOKYMEHTHI 110 CHCTEMAaM CTAHAAPTH3AILMH, Pa3paboTKH U MPOU3BOACTBY

XHMHUYECKOH MPOTYyKINU

IIK-1.3: Ucnoan3yeT coBpeMeHHOe (pu3NKo-XUMHYecKoe 000py10BaHHe 1JIsl MOJTyYeHUs] H HHTePNpeTAluH J0CTOBEPHBIX
Pe3yJbTaTOB HCCJIeJ0BAHUS B BHIOPAHHOHN 00/1aCTH XMMHMH, XUMUYECKOUH TEXHOJIOTMH WM CMEKHBIX ¢ XUMHell HayKax,

NPUMEHASA B3AUMOJIOIIOJTHAIOIINEC METOAbI HCCICTOBAHUSA

B pe3yabrare 0cBOCHHS AMCHUIIIMHBI 00y4AIOLIMIiCH H0TKEH

31

3Harh:

3.1.1

SKCHepHMeHTaHLHHe 1 PACUCTHO-TCOPETUUCCKNUC MCTOABI PCIICHUS ITPU IIPOBEACHNNA XUMHUYCCKOI'0 SKCIICPUMEHTA C
HCII0JIB30BaHUEM CIICKTPOCKOIMUYICCKUX METOJOB UCCIICAOBAaHN BEUIECTB U MaTCpUaJIOB;

312

TTpUHIUITBT IPUMEHEHHUST B3aUMOIOTIONHSIONINX METOIOB UCCIIEMOBAHNS CTPOCHHUS U COCTABA PA3IMIHBIX 0OBEKTOB
aHanmsa,;

3.13

HopmaruBHbIE TJOKyMEHTBI 110 CUCTEMaM CTaHAApTU3aLUU, CIOCOObI IpesicTaBnenus peyasraroB HUP u HUOKP B
JIOKYMEHTaX 1 0T4YeTax;

3.2

YMeTh:

321

BrIOHpaTh, IIIAHUPOBATH U OCYIICCTBIATh PEIICHUS MOCTABICHHBIX 33/1a4 TP UCCIICIOBAHMU COCTABA TIACTOBBIX
(ronI0B ¥ TOPO;

322

ITpoBecTr 0TOOP MUCTIONB3YS COBPEMEHHOE (HH3UKO-XMMUYECKOE 000PYIOBaHHE U CIIEKTPaIbHBIE METOIBI HCCIEOBAHNS,

323

Hpe)lCTaBI/ITI) PE3YIbTAThI pa60TI)I B BUJAC OTYECTA 110 CTaH,Z[apTHOﬁ (bopMe, y‘II/ITLIBa}OIJ_Ieﬁ HUMCIOIUECSA HOPMATUBHBIC
JAOKYMCEHTBI U CUCTCMBbI CTaHJapTHU3allNH;




4. CTPYKTYPA U COJEPKAHME JUCIUATIINHBI (MO YJIS)

Kon HanmenoBanue pa3nesioB u TeM /BH] Cemectp / | HacoB | Komneren- | Jlureparypa ITpumeuanue
3aHATHUS 3aHATHS/ Kypc UM
Paznen 1. UcTopus, 0CHOBHbIE MOHATHS
u onpeesnenusi. TeopeTnyeckue 0CHOBBI
CIIEKTPAJbHBIX METO/I0B UCCJIE0BAHUSA
1.1 CrieKTpoMeTprU4ecKue METOIbI. 3 2 [K-3.1 IIK- JI1.1
Xapakrepuctuaeckoe BpeMs metona. /Jlex/ 1.2 JI1.2J12.1
J12.2 J12.4
JI12.5J13.1
JI3.2J13.3
313233 54
1.2 [TpopaboTka U aHAIN3 TEOPETHUECKOTO 3 8 [IK-3.1 TIK- JI1.1
Marepuana o tTeme 3ansrus. /Cp/ 1.2 JI1.2712.1
J12.2J12.4
J12.5J13.1
JI3.2J13.3
31032 33 54
Pa3nen 2. Dj1eKTPOHHAS CHEKTPOCKONMUS
B YO nuana3one

2.1 1. CrieKTphl aTOMOB U MOJIEKYIIL. 3 3 [K-1.2 TIK- JIT.1JI1.2
DJIEKTPOHHBIC U KOMOWHUPOBAHHBIC 1.3 JI1.5J12.1
nepexonsl. 2. Anmaparypa, UCTOYHUKH U J12.2
JIETEKTOPBI U3Ty4eHHs B YO JI2.5713.1
crexkrpoMerpuu. O0nacTu MpakTUIECKOro JI3.2J13.3
npuMeHenus. /Jlex/ 012253 54

2.2 DoToMETpHUECKHE METOABI AaHATTN3a 3 6 [K-3.1 IIK- JI1.1J11.2
cocTaBa He(DTH U TIACTOBBIX 1.3 JI1.3
tronnios /Tlp/ JI1.5712.1

J12.2J12.4

J12.5J13.1

JI3.2J13.3
30103233 54

2.3 [TonroroBka K MPaKTHYECKUM 3aHSATHUSIM. 3 22 [IK-1.2 TIK- JIT.1JI1.3
ITpopaboTka U aHAIN3 TEOPETHUECKOTO 1.3 JIL.5J12.1
Marepuaia 1o teme 3ansatus. /Cp/ J2.2J12.4

J12.5J13.1
JI3.2J13.3
3132 33 54
Pasnen 3. Kosedareabnasa UK
CIIEKTPOCKOIHSA

3.1 1. MonexynspHbie CHeKTpHI. 1. 3 4 [IK-3.1 TIK- JIT.1JI1.2
KonebarenbHble, BpalaresibHbIC 1 1.2 TIK-1.3 JI1.5J12.1
KOMOWHHUPOBAHHBIC IEPEXOBI H UX JI2.3
HaOmonenue. 2. CneKTpoMeTpust JI2.5J13.1
KOMOMHAIMOHHOI'O PAacCEsHUS U JI3.2J13.3
HapYIIECHHOT'O [OJIHOTO BHYTPEHHETO 013233 54
orpaxenus. 3. Cnekrpomerpus ¢ Oypne-
peoOpa3oBaHUEM, €€ OTIIMUUTENbHEIE
XapakTepucTuku. /Jlex/

32 Onpenenenue HeTEPOAYKTOB B BOJIE 3 4 IIK-1.2 TIK- JIT.1JI1.2
AKCTPAKIIMOHHO- 1.3 JI1.3J12.1
cnekrpodoromerpruueckum merogaom /Ilp/ J12.3

J12.4J13.1
JI3.2J13.3
3132 33 54

33 [TonroroBka K MPakTUYECKUM 3aHATHUSIM. 3 24 [IK-3.1 TIK- JIT.1JI1.3
[TpopaboTka U aHAIN3 TEOPETHUYECKOTO 1.2 JI1.5J12.1
Marepuana o treme 3ansrus. /Cp/ J12.3J12.4

J12.5J13.1
JI3.2J13.3

012233 54




Paznen 4. Pentrenosckas
crnekTpockonus. ®oTodIeKTpOHHAsA
CIHeKTPOMeTpHUs

4.1 1. PeHTreHOBCKOE M3ITyUYEeHHE U €TO 3 IIK-1.2 TIK- JIT.1 JI1.2
cBolicTBa. PenTrenoBckue Tpyoku. Metox 1.3 1.4
PEHTI€HOBCKOU (pIIyOpECUeHINH, €T0 JI1.5712.1
npuMeHeHue. 2. 3akoH Mosnu. J12.2J12.3
DOTOANEKTPOHHAS CIEKTPOMETPUS U €€ JI2.5J13.1
BO3MOXKHOCTH. /JIek/ JI3.2J13.3

313233 54
4.2 Omnpenernenue coaep>kaHus cepbl B HeTH 4 IK-3.1 IIK- JI1.1 JI1.3
u Herenpoaykrax /TIp/ 1.2 TIK-1.3 JI1.5712.1
J12.2712.3
J12.4713.1
JI3.2J13.3
013233 54

43 ITonroroBka K MPaKTUYECKUM 3aHATUSM. 23 I1K-1.2 TIK- JI1.1 J11.2
[TpopaboTka U aHANIN3 TEOPETHYECKOTO 1.3 JI1.3
Marepuana 1o reme 3anarus. /Cp/ JI1.5712.1

J12.2712.3
J12.4J13.1
JI3.2J13.3
313233 54
Pa3nen 5. CnekTpockonust siiepHOTo
MAarHUTHOTO pPe30HAaHCcAa.

5.1 1. [lonsiTre ciHa, TIPELeccus €ro BO 4 [IK-1.2 TIK- JIT.1JI1.2
BHEIIIHEM MarHUTHOM II0JIE€ ¥ CITHH- 1.3 JI1.5712.1
PE30HAHCHAs! CLIEKTPOMETPHS. 2. 2.4
ITpoToHHBINH MAarHUTHBII PE30HAHC U €T0 J12.5J13.1
UCTIONb30BAHHUE B YCTAHOBICHUH JI3.2J13.3
CTPYKTYpbl OPraHUYECKUX MOJIEKYII. 3. 01023334
MarauTHBIA pe30HaHC Ha IPYTHX sApax u
ero nmpumMeHenue. /JIex/

52 Onpenenenue CTpyKTypHBIX GopMyIt 2 [K-3.1 IIK- JI1.1J11.2
BELIECTB Ha ocHoBe criekTpoB [IMP u 1.2 TIK-1.3 JI1.5J12.1
6pytTo-dhopmyn /Tlp/ J12.4

J12.5J13.1
JI3.2J13.3
313233 54

53 [TonmroroBka K MPaKTHYECKUM 3aHATHUSIM. 22 [IK-1.2 TIK- JIT.1JI1.2
ITpopaboTka U aHAIN3 TEOPETHUECKOTO 1.3 JIL.5J12.1
Marepuaia 1o teme 3ansatus. /Cp/ 2.4

J12.5J13.1
JI3.2J13.3
3132 33 54
5.4 /Kontp.pab./ 4 IK-3.1 IIK- JI.1J11.2
1.2 TIK-1.3 J1.3
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
0103233 54
5.5 /Dx3ameH/ 45 [K-3.1 IIK- JI1.1JI11.2
1.2 TIK-1.3 JI1.3J11.4
JI1.5J12.1
J12.2712.3
J12.4
J12.5J13.1
JI3.2J13.3
30103233 54

5. OHEHOYHBIE CPEJICTBA

5.1. OueHouHbIe MaTepHuaJibl IJl TEKYIIEro KOHTPOJISA U l'lpOMe)KyTO‘iHOﬁ aTTeCcTaluu

HpeHCTaBHCHLI OTACJIBHBIM JOKYMEHTOM




5.2. OIIEHO'{HI)IE MaTepuaJbl VIl THATHOCTHYIECCKOIO TECTUPOBAHUA

| HpeHCTaBHGHLI OTACJIBbHBIM JOKYMEHTOM

6. YYHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECHEYEHUE JUCHUILIIMHBI (MOAYJIS)

6.1. Pexomenayemasi Jareparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3narenscTBO, roj

Kommu-Bo

IlenTun 10. A.,
Bunkos JI. B.

DuznvecKre METOIbI HCCJIICAOBAaHUA B XUMHU: VYueOHnk PIRIG: |
CTYACHTOB BBICHINX y‘-I€6HI)IX 3aBe/ICHUN

M.: Mup, 2003

5

J1.2

Béxkep 1O.

CrexTpockomust: Y4eOHUK

Mocksa:
Texnocdepa, 2009,
ONeKTpOHHBIH

pecypce

J1.3

Hop I1. E.

CrieKTpajIbHbIE METOIBI KOHTPOJIS Ka4eCTBa OKPYKATOIIEH CPEIb:
YuaebHoe mocodue

Owmck: OMckuit
TOCyIapCTBEHHBIN
TEXHUYECKUI
yHuBepcurer, 2017,
OJEeKTPOHHBIH

pecypce

J1.4

Cygsopos 2. B.

JudpakmoHHbII CTPYKTYpHBIN aHanu3: YueOHoe nocodue

Mocksa: €7
3/1aTEBCTBO
IOpaiit, 2019,
DNEeKTPOHHBIN
pecypc

JI1.5

T'azenayp E. I,
Kysbpmuna JI. B.,
Kpamenunun B. U.

MGTOHH HCCJICAOBAHUA MaTCPUAIOB

Kemeposo: KemI'V,
2013,
ONeKTpOHHBIH

pecypce

6.1.2. lononHUTeNbHAA JIUTEPATypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

I/ISZ[aTeJ'H)CTBO, rong

Kommu-8o

J12.1

Bacunbesa B. U.

CriekTpajbHble METO/bl aHaIM3a. [IpakTuyeckoe pyKoBOACTBO

Mocksa: Jlans",
2014,
ONEeKTPOHHBIHI

pecypce

1

J12.2

Crpynus B. 1.,
Crpynuna H. H.,
Baiicoa b. T.

AToMHas cekTpockonus: YueOHo-MeToqudeckoe nocodue

Owmck: OmMckuit
rOCyAapCTBEHHBII
YHUBEPCUTET UM.
.M.
JlocToeBckoro,
2013,
ONeKTpOHHBIH

pecypce

J12.3

Anexcanzaposa . A.,
Taitnykosa H. T.

Amnanutrdeckas xumus B 2 kaurax. Kuaura 2. ®usuko-
XUMHYECKHE METOBI aHaNN3a: YYeOHUK U MPAKTHKYM

Mocksa:
W3nmarenscTBO
IOpaiir, 2019,
ONeKTpOHHBIH
pecype




ABTODBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
J12.4 | bynatoB M. 1., 'aneeB | AHanuTHyeckas XUMUs. MeToabl HASHTUGHUKAIUN U Canxr-IletepOypr: 1
A. A., IpoGsimies A. OTIpe/IeNICHHS BEIECTB: YUCOHUK Jlans, 2019,
., Epmaxos C. C., DNeKTPOHHBIN
Kamuakun U. I1., pecypc
Mocksun JI. H., Hemer
B. M., Cemenos B. I,
Ywxkuk B. U., SIkumoa
H. M.
JI2.5 | EmenssHOBa, O. B., CHeKTpoCKOMMYECKHe METOIbI aHAIN3a B AaHATUTUIECKON XUMUU: ExarepunOypr: 1
Mopo3zosa, M. B., TIPaKTUKYM W3narenscTBO
Bysnosa, E. C., VYpanbeckoro
BysHosoi, E. C. YHUBEPCUTETA,
2017,
OIeKTPOHHBIH
pecype
6.1.3. Meroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armaBue UznarensctBo, rog | Kommu-Bo
JI3.1 | XpebroBa C. b., dusnyecKkre METOIbI NCCIIEJOBAHMS BEIIECTBA. 3aJaHus IS Mockaa: 1
Tenemes A. T., CaMOCTOATENbHOMI paboThl cTyAeHTOB. YacTs 1. CriekTpockonus MockoBckuit
Speimes H. T SIMP u DI1€: YuebHOoe nmocodue TeJarornyecKui
rOCYIapCTBEHHBIN
yHuBepcurert, 2015,
DNeKTPOHHBINA
pecypce
JI3.2 | Typos IO. II. Duznyeckue METObl HCCIIEIOBAaHUS B XUMUHU: Y4eOHO- Cypryt: 2
MeTOoAAnYecKoe nocobue CypryTckuit
rocyAapCTBEHHBIN
yHuBepcurert, 2018,
DNeKTPOHHBIN
pecypce
JI3.3 | Crocapesa E.A., Onrtuyeckas CIIEKTPOCKOITHS: CIIOKHBIC MOJICKYJIBI: YUeOHOe Kpacnospck: 1
T'epacumoBa M.A. nocobue Cubupckuii
benepanbHbIi
yHuBepcutet, 2018,
OIeKTPOHHBIH
pecype
6.2. IlepeyeHb pecypcoB HH(POPMATMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH "UHTepHeT"
D1 | V3naHus mo ecTeCTBEHHBIM M TEXHHUECKUM Haykam, http://www.ebiblioteka.ru/
92 |Ilopran ¢pyHIaMeHTaIbHOrO XUMHUYeCcKkoro oopaszosanus Poccuu, http://www.chem.msu.ru/
33 | ACS Publications, http://pubs.acs.org/
D4 | YueOHMKH, IPAKTUKYMBbI U CIIPABOYHUKH 110 XUMUH, http://chemistry-chemists.com/Uchebniki.html

6.3.1 Ilepeuyenb mporpaMMHOro odecneyeHust

6.3.1.1 | OnepaunonHnas cuctema Microsoft Windows, ITaker npuknagasix nporpamm Microsoft Office.

6.3.2 Ilepeuyenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |«I/IH(popMam/IOHHO-npaBOBoﬁ noprai I'apant.py, CripaBouHo-IIpaBoBas cucteMa «KOHCYIbTaHT IUIIOCH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUWE JUCHUILIJIMHBI (MOAYJIS)




7.1

[MomenieHus AJ1st NPOBENCHNUS JICKIMOHHBIX, MPAKTUYSCKUX 3aHATHH YKOMIUICKTOBAHBI HEOOXOTUMOMH
CHEIHATM3UPOBAHHON YIeOHOU MEOENBIO M TEXHUUECKUMHE CPEICTBAMH JUIS TIPEIOCTABICH S YIeOHOW HH(pOPMALIUH
CTyAeHTaM. YueOHast ayTUTOPUS ISl IPOBEICHUSI 3aHSITHH JIEKI[HOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THIIA
(;1abopaTOpHBIX 3aHATHI), TPYNHOBBIX M HHIMBUAYAJIbHBIX KOHCYNBTAIMH, TEKYILETO KOHTPOJIS U IIPOMEKYTOUHOM
aTTeCTally OCHAIIlEHa: KOMILUICKT CIeMaIn3UPOBaHHON yueOHoW MeOenn, MapkepHas (MeJIoBasi) T0CKa, KOMILIEKT
MEPEHOCHOTO MYJIBTUMEIHIHOTO 000PYIOBAHHS - KOMITBIOTEP, IIPOCKTOP, IPOSKIHOHHBIIH 3KPaH, KOMITBIOTEPHI C
BO3MOYKHOCTBIO BbIX01a B IHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAHOHHO-00pa3oBarelibHyo cpeny. ObecreueH
JOCTYT K ceTd VIHTepHET U B JJIEKTPOHHYIO HH()OPMAIIMOHHYIO Cpeay opraHu3anuu. JlabopatopHsie paboTHI IPOBOISTCS B
yueOHbIX JJabopaTopusix Kadeqpbl XUMUU U HAyYHO-HCCIeI0BaTeIbCKOI Taboparopun MEuTH.
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JlaGoparopuu 000pyI0BaHBI TOPSTYUM U XOJIOJHBIM BOJIOCHAOKEHUEM, KaHAIM3alUeH, 1a00paTOPHBIMHU CTOJIAMH,
BBITSDKHBIMHU IIKa(haMHy ¢ TIPUHYAUTENHON BEHTHIISINEH, TOCYI0H, ITepeHOCHBIM MYIIBTHMEIUITHBIM IPOSKTOPOM,
CYIIMIBHBIM IKa(OM,3TeKTPOHHBIMHI aHATUTHYECKUMHI BECaMH, My(heTbHOH IeUbl0, TUCTUIIATOPOM, alapaToM I
nonyuerns Boxsl OCY, ra3osiM xpomarorpadom ¢ ITH]], xpomaTtoMacc-CIIeKTpoMeTpoM, BEICOKOI()(HEKTHBHBIM
KHAKOCTHBIM Xpomarorpadom, mpudopom juist TCX ¢ obmydarenem xpomarorpapudecknm YOC, HabopoM 1abopaTopHOit
HOCY/IbI, CPEACTBAMHU IOXKAPOTYILECHUS U NIEPBOM ITOMOIIH.




