MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumeHnoBanne o6pa3oBaTtebHOIl mnporpaMmMmel: Texnosnorus Boas! U Toniusa Ha TOC n A9C
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKO-XUMHNYECKHUE ITPOLLECCHI B DOHEPT'ETHKE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.06

7 cemecTp - 5;

TpynoeMKOCTh B 3a4€THBIX
Py 8 cemectp - 7;

WHHLAX:
CHuI Bcero - 12
b |
acoB (Bcero) mo yueoGHomy 432 waca
TJIaHY:
7 cemectp - 48 yaca;
Jlekuuu 8 cemectp - 42 yaca;

Bcero - 90 yacos

7 cemecTp - 16 4acos;
8 cemectp - 28 yaca;
Bcero - 44 yaca

IIpakTnyeckue 3aHATHSA

7 cemecTp - 32 yaca;
8 cemecTp - 14 yacos;
Bcero - 46 yaca

JlaGopaTopHble pa6oThI

7 cemecTp - 2 yaca;
8 cemecTp - 16 yacos;
Bcero - 18 yacon

Kouncynabranuu

7 cemecTp - 81,5 yaca;
8 cemecTp - 147,2 yaca;
Bcero - 228,7 yaca

CamocTrosiTesibHasi padoTa

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM

WHas koHTaKkTHasi padoTa 8 cemecTp - 4 yaca;

BKJIIOYas:
Kontpoabsnas pabora
KostokBHYM

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 7 cemectp - 0,5 yaca;
3amura KypcoBoii padoThl 8 cemecTp - 0,8 uaca;
JK3aMeH 8 cemecTp - 0 yacos;

Bcero - 1,3 yaca

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

MopbiraHoBsa HO.A.

WaentnuraTtop

He5b2163a-MoryganovaYA-ce24f64

I0.A.
Mopsiranona

(OJDKHOCTB)

COI'ZTACOBAHO:

(moamucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacmudpoBKa HOIINCH)

PYKOBOHHTCHB o Saa : Bnageneyu Wauknx KO.B.

00pa3oBaTeILHOM MPOrpaMMbI - Mol - ST R6Ca75b8e-ShatskiIkhYV-TO45712] 10.B. Hlanxux

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmucs) (pacmudpoBka
TIOJITTHCH)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

PbiXKeHKOB A.B.

Waentuduratop

R97ba085e-RyzhenkovAV-e7929df]

A.B. PepxeHkoB

(Z[OJ'DKHOCTB, yd€Hast CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
TIOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Iesb ocBOeHHsT THCHMILVIMHBI: U3y4eHNE (PU3NKO-XMMUYECKIX CBOMCTB TETIJIOHOCHTEINS, METOI0B
ompeneneHuss KadectBa TeroHocuTens Ha TOC, (U3MKO-XMMHYECKHX TIPOLECCOB IOIYYEHUS
00€CCHIICHHOM BOJIBI
3agauM JUCHMINIMHBI
- 03HaKOMJICHHE CTYACHTOB C OCHOBHBIMH ITOKa3aTEIIMU KauyecTBa TEINIOHOCUTENS U
COBPEMEHHBIMH METO/IaMHU ucciieoBaHusl cBoicTB TerioHocutenst TOC u ADC;
- 03HaKOMJICHHE CTYACHTOB C (PU3NKO-XMMUYECKUMH IPOLIECCAMH TEXHOJIOTUH MTOTYICHHS
N06aBOYHOM BOJIBI SHEPTOYCTAaHOBOK.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOII U HAMMECHOBAaHHUE KOH 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
ITK-3 Cnocoben N/1-2nk-3 Bnageer 3HATh!
y4acTBOBAaTh B OPTaHU3AIMH | COBPEMEHHBIMHU METO/IaMU - B3aHMMOCBA3b MEKAy COCTaBOM U
XUMHYECKOT'O KOHTPOJIS IIPOBEJICHUS] XUMUYECKOTO CBOICTBAMH BOJIHBIX PACTBOPOB;
Ka4yecTBa BOJLI U aHayM3a, MeToiuKaMu pacuera | - HHCTPYMCHTAJILHLIC METO/BI
NoJJIepKaHUU TpeOyeMoro | pacxoJioB MaT€pHaJIOB U XHMHYCCKOI'O aHaIn3a,
XMMHYECKOTO PEXKHMa Ha PEareHToB - OCHOBHBIE ITOKa3aTelId Ka4ecTBa
00BEKTaX SHEPreTHKH TEIJIOHOCHUTEISI M CTIOCOOBI UX
OTIpe/ICIICHUS;

- XUMUYECKHE U (DU3HKO-XUMHUYCCKHE
MIPOIIECCHI TIPH MOATOTOBKE T0OABOYHOMH
Boasl Ha TOC;

- METOJIMKH TEXHOJOTUIECKOTO pacueTa B
mpoleccax BOAOMOATOTOBKH.

YMETh:

- OIIEHMBATH [TOKa3aTEIX Ka4eCTBA BOILI 1
PE3yNbTaThl XUMUYECKHUX MPOIECCOB;

- POBOJIUTH TEXHUYECKHE PACUCTHI
MapaMeTpoB TEIIIOHOCHUTETIS;;

- MPOBOJIUTH XUMUICCKUI aHATTU3 TIO
YKa3aHHON METOMHKE;

- IPUHUMATH TEXHOJOTHYCCKHUE PEIICHUS
MIPY MPOSKTHPOBAHUH U HKCILITyaTaIl[uu
YCTAaHOBOK TOJITOTOBKH JJOOABOYHOM BOJIBI
Ha TOC.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM MNpo(ecCHOHANBbHOW 00pa3oBaTelbHOM Mporpamme
Texuonorust Boabl u torumBa Ha TOC u ADC (manee — OIIOIT), nanpasnenns noaroroku 13.03.01
TennosHepreTuka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE 0Opa3oBaHUE - OaKalaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTb OCHOBHBIE ITOJIOKEHUS XUMUU
- yMeTh paboTaTh B XUMUYECKOU abopatopun




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUIUTMHBI COCTaBisieT 12 3aueTHhIX eauHull, 432 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teoperuueckue OCHOBBI 19 7 8 - 4 - - - - - 7 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
METOJIOB XUMHUYECKOTO IIpopaboTka JeKIHu
aHaJIM3a Iloozomogka k 1abopamopmnoit pabome:
1.1 | Teopernueckne OCHOBBI 19 8 - 4 - - - - - 7 - 03HAKOMJICHHUE C XOJI0M J1a00paTOPHOil paboTHI,
METOJIOB XUMHUYECKOTO MOJITOTOBKA K 3aIIUTE JJaOOPaTOPHBIX padoT
aHanmm3a H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[4], cTp. 204-209
2 AHamuTHYECKHE 48 18 8 4 - - - - - 18 - IToozomoeka Kk nadopamopnoii pabome: J1ns
peaxImn BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
2.1 AHaTUTHYECKHE 48 18 8 4 - - - - - 18 - HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
peaxmn 3aJ1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzgene "AHanuTHYeCKHE peakiun”
MaTepuany.
Ilo0z0mogKa K ayOumopHuiM 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomogka Kk meKyuwiemy KOHMPOJi0:
[ToBTOpeHue MaTepuaa 1mo pasaey
" AHanUTHYECKUE peakiuu"
H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:
[3], cTp. 5-9, 13-15
[4], ctp. 14-17, 71-76, 149-152, 210-242
3 Mertonbt 39 8 12 4 - - - - - 15 - Iloozomoexa Kk mexyuwiemy KOHmpoaio:
KOJINYECTBEHHOTO IToBTOpeHne MaTepuana mo pasaeny "MeTtos
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OnpeeNeHuUs
MaKpOKOMIIOHEHTOB

3.1

MeTo bl
KOJINYECTBEHHOT'O
ONpeaeIEeHUs
MaKpOKOMIIOHEHTOB

39

12

15

KOJINYECTBEHHOTO OTPE/ICICHHS
MaKpPOKOMIIOHEHTOB"

Ilodzomoeka K nadopamopnoit padome: Jlns
BBINIOJIHEHHS 3aJaHUH 110 1a00paTOPHBIM
paboTaM HEOOXOIMMO TIPEIBAPHUTEIEHO
U3YYUTH TEMY U 331241 BHIIIOTHEHUS
nmabopaTopHO paboTEL, a Tak XKe U3YIUTh
BOTIPOCHI BAPHAHTOB 00Pa0OTKU pe3yIbTaTOB
10 NU3y4eHHOMY B pazzerne "MeToabt
KOJINYECTBEHHOTO OTPE/ICIeHHS
MaKpOKOMIIOHEHTOB" MaTepuaiy.
Ilodz0mogKa K ayoumopHnsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:

[3], cTp. 9-33

DOHU3UKO-XUMUYISCKIE
METOAbI aHaJIn3a

38

14

12

4.1

DOHU3UKO-XUMUYISCKIE
METOAbI aHaJIn3a

38

14

12

Ilo0zomoeKka K mexyuiemy KOHmMpPo.iio:
[ToBTOpEeHne Marepuana no pasaeny "OuU3nko-
XUMUYECKHE METO/IbI aHam3a"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HE00X0IMMO MIPEABAPUTENHHO U3YUUTh TEMY U
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB 10 H3yUYEHHOMY B
paznene "OU3NKO-XUMUIECKUE METOBI
aHanuza" MaTepuaiy.

Iloozomogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI

H3yuenue mamepuanos 1umepamypHslx

UCHIOYHUKOG:
[2], cp. 41-69, 75-92

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

48

32

16

0.5

48

335

HTroro 3a cemecTp

180.0

48

32

16

0.5

81.5

IToka3aTenu kauecTBa
BOJIbI U METOAbI UX

325

20.5

Hoozomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenne matepuaina mo pasgeny "[lokazatenn
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OnpeeNIeHuUs

KadycCTBa BOJAbI U MCTOJbI UX OHpeZ[eJleHI/Iﬂ"

5.1 IToka3aTenu kauecTBa 32.5 20.5 MOATOTOBKA K BBEIITOJIHEHUIO 3aJaHUN Ha
BOJIBI X METOJIBI UX MPAKTUYCCKUX 3aHATUIX
OTIpe/ICTICHUS Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHne MaTepHuaa 1mo pa3aeny
"[Toxa3zarenu Ka4ecTBa BOIALI U METOIBI NX
ompeneneHus"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], cTp. 9-13, 16-21,27-30
[5], cTp.10-100
6 OpraHu4eckue 15.7 9.7 Iloozomogeka K meKyuwiemy KOHmMPOJIIo:
COCTUHCHUS B [ToBTOpeHHe MaTepHaa 1Mo pasaeiy
TEIJIOOHEPIreTUKE "Opranuyeckue COeIUHEHUS B
6.1 Opranuyeckue 15.7 9.7 TeIuI03HepreTuke"
COCTUHCHUS B H3yuenue mamepuanog 1umepamypHsix
TEIUIO3HEPTETHKE UCHOYHUKOB:
[1], 117-118
[2], cTp. 242-257
[4], cTp. 419-424, 450-466
7 TeopeTudeckue OCHOBBI 65 43 Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
peIBapUTEeIHHON [ToBTOpeHUe MaTepHaa 1mo pasaeny
OYHUCTKHU BOJIbI "TeopeTudeckre OCHOBHI MpeBAPUTETHHON
METOAaMM KoaryJjaanuu OYHMCTKHU BOJbI METOJJaMHU KOATyJIAIIUN U
U OCaXJACHUS ocaxxaeHus"
7.1 | TeopeTnyeckue OCHOBBI 65 43 Ilo020mo6Ka K npaKmu4ecKum 3aHAmuiIm:

npeaBapUTeNbHON
OYHUCTKHU BOJIbI
METOJIaMU KOaryJisiuu
1 OCAKACHHUS

N3yueHnue marepuana no pasaeny
"TeopeTudeckue OCHOBHI IIPeBAPUTEIHHON
OYHCTKH BOJBI METOJJAMH KOATyJISIHH U
OCaX/IeHU" TIOJATOTOBKA K BBHITTOJIHEHUIO
3aJaHU{ Ha MIPAKTUICCKUX 3aHATUIX
Iloozomogka K 1adopamoproii pavome: JIns
BEITTOJTHEHUS 3aJJaHHUH TI0 JIAOOPAaTOPHOH padoTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "TeopeTnyecKkrue OCHOBBI
Hpe]lBapPITeJ'IBHOﬁ OYMCTKHU BOAbI METOAAMHN
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KoaryJisiiuu u ocaxxaeHus" Mmartepuaiy.
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], cTp.48-61
[2], cTp. 205-212

TeopeTnueckne OCHOBBI
(hU3UKO-XUMHYECKUX
METOZOB OYHCTKHU BOJIBI

84.5

24

16

40.5

8.1

TeopeTnueckne OCHOBBI
(hHU3UKO-XUMHYECKIX
METOZOB OYHCTKHU BOJBI

84.5

24

16

40.5

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzydenne maTepuana 1mo pa3ueiy
"TeopeTndeckne OCHOBHI (PU3UKO-XUMIIECKUX
METOIOB OYHCTKH BOIBI" IIOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATUAX
Iloozomogeka K meKyuwiemy KOHmMPOJIIo:
IToBTOpEeHue MaTepuana no pasaeny
"TeopeTnueckre OCHOBBI (PH3UKO-XMMUYECKIX
METOI0OB OYHUCTKH BOIBI"
Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHAH 110 JIAOOpaTOpHOH padboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "TeopeTnueckrue OCHOBBI (PU3UKO-
XAMHWYECKUX METO0OB OUYMCTKA BOIHI"
MaTepuany.
Ilo0z0mogKa K ayOumopHviM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp.94-99, 104-138, 182-186, 239-250

[2], cTp. 132-165

DK3aMeH

35.5

335

Kypcosast pabota (KP)

18.8

14

0.8

Bcero 3a cemecTp

252.0

42

14

28

14

0.8

113.7

335

Hroro 3a cemecTp

252.0

42

14

28

16

0.8

147.2

UToro

432.0

90

46

44

18

13

228.7

IIpumeuanue: Jlex — nexuun; JIab — nabopatopusie pabotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Teopemuueckue 0cHOBbL MENOO08 XUMUYECKO20 AHANU3A

1.1. TeopeTnyeckrue OCHOBBI METOJOB XUMHUUECKOTO aHAJIN3a

Knaccudpukanus wmeromoB ananmm3a. CTaguu aHAIMTHYECKOro Tporiecca. Bwidbop Merona
ananu3a. Kiaccudukamus peaktuBoB. [lorpemHoctr  Xumudeckoro ananmuza. OOpaboTka
pesynbTaToB  u3MepeHus. (CucreMaTdyeckue W CllydailHble MOTPEIIHOCTH. BrlsiBiieHUe
norpemnocteil. OleHKa pe3yiabTaToB aHaiau3a. PacTBopbl. 3aKOH SKBHUBAJICHTOB. EMWMHMIIBI
KOJIM4yecTBa BemlecTBa. MoJisipHasi Macca SKBUBajIeHTOB BemiecTBa. Konnenrpamus B cucteme CHU.
BrecuctemHbie criocOObI BBIpQKCHHUSI KOHIICHTpAIMK. 3aKOH SKBUBaJIEHTOB. CBs3b MEXIy COOOMU
pasHBIX  CIIOCOOOB  BBIPAXKEHUS KOHIEHTpamMid. XUMHUYECKHE CBOWCTBA PACTBOPUTENECH.
CounbBatanus, Y cI0BUsSI XUMUYECKOT0 paBHOBecHs. KOHCTaHTa XMMHYECKOTro paBHOBecHsl. PacueTsl
XUMUYECKOro paBHOBecus. JKuakue pactBopbl. DakTopbl, BIMUIIONIME HA PABHOBECHE B PEATbHBIX
cucTeMax. YUeT OJEKTPOCTATHYECKUX  B3aUMOACHCTBUN. AKTHUBHOCTh. KoadduimeHnTs
AKTUBHOCTH. YUeT XHMHYecKuX B3ammozencTBuil. [-Koadduuuentsl. PeanbHbie u ycioBHBIE
KOHCTaHTBI paBHOBECHS. PacueTbl XMMUYECKUX PaBHOBECUM B pealibHbIX cucTemax. [[uccoumanus.
CunpHBIC ¥ CJTa0BIe 3TEKTPOIUTHL. OCHOBHBIC TOJOXKEHUS U BBIBOABI U3 Teopuu Jlebas-I rokkens. .
CreneHb IUCCOIUAIINM. .

2. Anarumuyeckue peakyuu

2.1. AHanuTHYECKUE peaKiuu

Knaccudukanus ananurndeckux peakuuil. [Iporonurtndeckas teopust bpencrena m Jloypwm.
Cuna xucnor u ocHoBanuil. Knaccuduxanus pactBoputeneii. Pacuer pH kucnor, ocHoBanuii u
ampoimToB. PacTBOpEl MHOTONPOTOHHBIX KHCJIOT W MHOTOOCHOBHBIX OCHOBaHUWH. bydepHbie
cuctembl. Pacuetsl OydepHbix cucteM. [lonstue Oydepnoit emxoctu. I'mapomus. Pacuer pH
ruaponusytonmxcss  coiedd.  CocTosiHUE — TUAPOJIUTHUYECKOrOo  paBHOBecus.  CwmerieHue
TUIPOJIMTUYECKOTO  paBHOBeCHA. [MApPONM3  KUCHBIX  COJIEd  MHOTOOCHOBHBIX  KHUCJOT.
TpynHopactBopuMsble 3nekTposnuThl. [IponsBenenne pacrBopumoctu. PactBopumMocTts. DakTopsl,
BIUAIONIME HAa pacTBOpUMOCTb. KomruiekcHble coeauHeHus. HomeHkiatypa KOMIUIEKCHBIX
coenuHeHU. PaBHOBecHs peakiuii KoMmruiekcooOpazoBaHus. OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIE
peakuuu. YpaBHeHue HepHcra. BimsHue XHUMHUYECKMX B3aMMOJECMCTBHM Ha ITOTEHLMAI.
KoHcTaHTBI paBHOBECHST OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA. .

3. Memooul kKouuecmeeHno2o OI’ZD€0€]Z€HM}I MAKPOKOMNOHRERNI06

3.1. MeTo/1bl KOJTMYECTBEHHOT'O OINIpeAEIEHUSI MaKPOKOMIIOHEHTOB

OCHOBHBIE TMOHATHS THUTPUMETHYECKOro (00BEMHOro) Mmerona aHanusa. Kiaccudukarus
TUTPUMETPUYECKUX  METOMoB  aHaim3a. (CrocoObl  TuTpoBanus. Pacuer  pe3ynbraTtoB
TUTPUMETPUUECKOro aHanu3a. MuaukatopHble cucTeMbl.  KHCIOTHO-OCHOBHOE THUTpPOBAaHHE.
WuaukaTtopel MeTo/la KHUCIOTHO-OCHOBHOLIO TUTpoBaHus. KpHBbIE KHCIOTHO-OCHOBHOTO
TUTpoBaHUA. DakTOpbl, BIUAIONIME HA CKayeK TUTpoBaHMA. BbIOOp MHAMKATOpa B KHCIOTHO-
OCHOBHOM THUTpPOBaHMUM M WHJUKATOPHbIE MOrpemHOCTH. OKUCIUTETbHO-BOCCTAHOBUTEIHHOE
tuTpoBanue. Kinaccudukanus u  yCIOBHS TPOBEIEHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO
TuTpoBaHus. llepmaHraHaromerpuueckoe TUTpoBaHHE. KOMIUIEKCOHOMETPHYECKOE THUTPOBAHHUE.
PaBnoBecuss B BogHbIx pactBopax JD/TYK. Muaukatopsl koMiiekcoHoMeTpun. (OcaauTenbHOe
TUTpPOBaHUE. ApreHtomeTpus. Mexanusm NeicTBUS aICOPOIIMOHHBIX HHANKATOPOB..

4. PusuKo-XumuyeckKue Memoobl aHaAIU3d

4.1. PU3uKOo-XUMHUYECKHE METOJILI aHaIN3a
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Knaccugpukamus meronoB. Konaykromerpuueckuid aHanu3 (KoHaykToMeTpusi). Ilpuniun
METOa U OCHCHOBHBIC NOHATHUS. YJ€IbHAas M HKBUBAIECHTHAs JIEKTPOIPOBOJHOCTH PACTBOPOB
ANIeKTpoUTOB. PenakcannonHblii u anekrpodopernueckuii 3¢dexrsr. Konmykromerpruyeckoe
tutpoBaHue. [loreHunomerpuueckuil ananus. [IpuHuun MeToaa. DIEKTPOXUMHUECKUE SJIEMEHTHI U
e, UX OOpPaTUMOCTh. THIBI 3JEKTPOJIOB, MCIOIB3YyEeMBIX B IMOTCHUWIMETPUHU, UX CTPOCHHE.
[Torennomerpuueckoe  TutpoBanue. Juarpammsl  Ilyp0Gs, 1npaBuiaa UX  HOCTPOCHHS.
KonunuecTBeHHblld Qoromerpudeckuii aHanmu3. OCHOBHOH 3aKOH CBETOMOTJIOMICHUS. MeTosl
HAXOXXJCHHUs KOHLEHTpalMi olpenenseMoro BemecTBa. UyBCTBUTENBHOCTh U IMOIPEIIHOCTh
(oTOMETPUUYECKOTO aHATTN3A..

5. Hoxazamenu kauecmsa 600bl U Memoobl UX OnpeoeieHus

5.1. [loka3arenu kauecTBa BOABI U METOABI UX ONPEICIICHUS

[Toctynnenue npumeceil B BOAY. XapaKTEPUCTUKU Hpumeced npupoaHsix Boi. Ilokazartenu
KayecTBa BOJbl. XUMHUYECKHE IPOLECChl METOJUK OIpEAeNeHUsl MoKa3aTejeil KauyecTBa BOJIbI
TUTPOBAHUEM. .

6. Op2anuueckue coeOUunerUs 8 MeniodHepP2emuKe

6.1. Oprannueckue COeJMHEHUS B TEIJIOOHEPTETUKE

OCHOBHBIC TIOHATUS W ONpPEICICHHUS OpraHMYecKod xumuu. Kimaccuukamusi opraHUYeCKHX
coenmuHeHUH. Tumbel opraHmdeckux peaknuid. Kiaccudukamuss opraHUYeCKUX COCIMHEHHH I10
(GyHKIMOHATBHBIM TpymnmnaM. BricokoMmonekymsipabie coenuHeHus. llocTyruieHue opraHuyecKux
COCIMHCHUH B MapOBOJASHOU TpakT 3Heprobioka TOC. PacnpeneneHne opraHUYECKUX MPUMECEH
M0 TPAKTy TEIUIOHOCUTENsI. TepMOnIn3 OpraHMuecKuX BEIIECTB B BOJE M BBIXOJ B Map MPOAYKTOB
JIECTPYKIUH..

7. Teopemuueckue oCHOB8bL NPEO8APUMENLHOU OYUCTIKU 800bl MEMOOAMU KOA2YAAUUU U
0CaMCcOeHUs

7.1. TeopeTnueckne OCHOBBI IPEABAPUTEIBHON OYMCTKN BOJBI METOAAMU KOATYJISLUN U
OCAXKICHHUS

Konnounueie cocrosiHust BemectBa. CrpoeHne MuLeuibl. DOU3MKO-XUMHYECKHUE OCHOBBI
npouecca Koaryisinui. MeXaHnu3M KoaryJsiLMM 30JIed 3JeKTpoiauTamMu. CBOMCTBA KOAryisiHTOB,
NPUMEHSEMbIX B TEIUIOdHepreTuke. OakTopbl, BIUSIOLUIME Ha Mpolecc Koaryiasuuu. Puznko-
XUMHYecKkHe mnpouecchl (iokymsauuu. Ilogbop n03b1 koaryiasHTa U (QIOKYIsIHTA. XUMHUYECKOE
ocaxkaeHue, (U3MKO-XMMHUYECKHE OCHOBBI Ipoliecca H3BeCTKOBaHUSA. OCHOBHbBIE (DAKTOPHI,
BIIUSIOLINE HA ITPOLIECC U3BECTKOBAHUS. .

8. Teopemuyeckue 0CHOB8bL (bHS’LlKO'XMMMUeCKMX MEMO008 OYUCHIKU 800bl

8.1. TeopeTnueckue OCHOBBI (PU3UKO-XUMHUYECKUX METOJIOB OUUCTKH BObI

Teopernueckrue  OCHOBBI  pabOThl  OCBETJIMTENBHBIX  (UIBTPOB.  TeXHOIOrHMYECKHe
XapaKTEePUCTUKH (QHUIBTPYIOIIEr0 Marepuaia. TeXHOJOTHWs OYMCTKH BOJbl HA HACBIMHBIX U
HaMBIBHBIX OCBETIUTENbHBIX (QUIbTpax. KOHCTPYKIIMU HACBIMHBIX U HAMBIBHBIX OCBETJIMTEIbHBIX
¢mibTpoB. Monutsl. OOmuMe nousTus u onpeaeneHus. Criocodsl noiaydenusi. CTpoeHUE HOHUTOB U
kinaccupukanusa. PU3NKO-XUMUYECKHE OCHOBbI HOHHOTO OOMeHa. 3aKOHOMEpPHOCTH HOHHOIO
oOMEHa B CTaTMYECKMX YCJIOBUAX. TEXHOJOTMUECKHE T[I0Ka3aTelid M  XapaKTePUCTHKU:
MeXaHH4YecKasi MPOYHOCTb, OCMOTUYECKAsi CTaOMIIBHOCTh, HACBIITHAs Macca, MOPUCTOCTh, 0OMEHHas
emkocTh. [loTeps uoHuTamMum oOMeHHOW emkocTH. IlokazaTenn kayecTBa MCXOJIHOM BOJBI,
BIIUSIOLIME HA OOMEHHYI0 €MKOCTh MOHUTOB. XUMHUYECKHE M MPAKTHUYECKHE OCHOBBI pabOThl U
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pereHepanii HOHUTHBIX (uUiabTpoB. DUBNKO-XUMHYECKHUE OCHOBBI pabOTHI JeKapOOHU3aTOpa.
OU3UKO-XMMUYECKHE  OCHOBBI ~ TEPMHYECKOTO  METO/Aa  00ECCONMBaHUSA
BOJIONOJTOTOBKH..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. PacueTs! nporieccoB U3BECTKOBAHUS M KOATYJISIIIUU;

2. Pacuer npo1eccoB HEUTpaIn3aluu CTOYHBIX BOJI;

3. TexHOJIIOTMUECKHUH pacueT AeaKpOOHU3aTOpa U OCBETIIUTEIIS;
4. TeXHOIOTUYECKUN pacdyeT HOHUTHBIX (PHIIBTPOB;

5. Pacuetsl B OpraHu4ecKkoi XUMHH;

6. PacyeT MOHHBIX paBHOBECHI B IPUPOAHOMN BOJE.;

7. PacyeTsl pH ONpEIECICHUH TTOKA3aTeIel KaueCTBA BOJIBI.

3.4. Tembl 1a60paTOPHBIX PadoT

1. Onpenenenre KOHIEHTPALUKA HOHOB XJIOpa. ;
2. UccnenoBanue cOpOIMOHHBIX MTPOIIECCOB.;
3. UccnenoBaHue MpoIeccoB U3BECTKOBAHMUS;

4. Y nasneHnue u3 BOJibl OPraHNYEeCKUX MIPUMECEN METOJIOM KOAryJIupOBaHUsI.

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

8 Cemectp
Kypcosas pabdora (KP)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-4 5-6 7-12 | 13-14 | 3auerHas
Paznen 1 2 3 4 3amura
KYpCOBOTO KYpPCOBOTO
MPOEKTa MPOEKTa
O0bem 5 20 40 35 -
paznena, %
BoeimoaHennsit | 5 25 65 100 -
00BemM
HapaCTAIONIM
uroromM, %

BOJEL.

Cxema

Howmep pasnena | Pa3nen kypcoBoro mpoekra

1

UCXOOHOU BOJBI.

[TpoBepka aHayn3a UCXOJHOU BOABI. BbIOOp cxeMbl 00pabOTKHU BOJIbI B
3aBUCHUMOCTH OT THIIa ITIAPOBBIX KOTJIOB, IapaMeTpa rapa 1 KauecTBa
I/ICXO)IHOI\/'I BOJBI. BI)I60p CXEMBI IMPEAOYUCTKH B 3aBUCHUMOCTH OT Ka4CCTBA

Pacuer MPOU3BOJUTCIIBHOCTU BOAOIIOATOTOBUTCIIBHBIX YCTaAHOBOK. KaugectBo
BOJBbI ITOCJIC HpeHBapHTCHBHOﬁ OYHCTKHU. PacdeT 0CBETIMTENbHBIX (I)I/IJ'IBTpOB.

JIEUCTBUSL.

TexHOIOrMYeCKuil pacueT HOHUTHBIX (PUIBTPOB U GUIBTPOB CMELIAHHOTO

100aBOYHON BOJIBI.

Pacuer ocBeTnuteneit u gexkapbonuzatopa. Beibop o6opynoBaHus.
Pa3paboTka npuHIMITAATBEHON CXEMBbI TEXHOJIOTHUYECKOW CXEMBI MOJTOTOBKH
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yAbTaThl 00yUeHUs

Howmep paznena qucrumniuas (B

O11eHOYHOE CPEACTBO

Konrl
10 JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUU C pazfesoM 1) 1/2]|3|4|5|6]7]8
3HaTh:
METOAMKH TEXHOJOTUYECKOr0 pacyeTa B V-2 + KonTponbnas paborta/TeopeTrueckre 0CHOBBI
IIpoleccax BOAONOATOTOBKH (U3UKO-XUMHUYECKUX METOI0B OYHCTKH BOJIBI
XUMHUYECKHE U PU3UKO-XUMHUYECKHE KonTponbnas pabora/Opranudeckie coeIMHEHUs B
IIPOLIECCHI ITPU MTOATOTOBKE 10OABOYHOMN N-2nx-3 + | + TEIJIO3HEPreTUKe. TeopeTnyecKkre OCHOBBI
Boxbel Ha TOC MIPETOYNCTKH.
OCHOBHBI€ [10Ka3aTEIN KaueCTBa KonTtpomnbHast pabora/PU3NKO-XUMHYECKHE
TEIJIOHOCHUTENS. M CIIOCOOBI UX V-2 + IPOLIECCHl OCHOBHBIX TUTPUMETPUUECKUX METOIUK
OIpeeICHUs KOJIMYECTBEHHOT'O aHaIM3a IoKa3aTesiel KayecTBa
TEIJIOHOCUTEIS
MHCTPYMEHTAIBHBIC METO/IBI XUMUECKOTO | 1 =23 + KonTponbHas pabota/PU3nKO-XUMUYECKUE METOIBI
aHaJIn3a aHaJIM3a
B3AIMOCBS(3b MEXK/ly COCTABOM M V2012 + KonTponbnas pabota/TeopeTrueckre OCHOBBI
CBOMCTBAMU BOJHBIX PACTBOPOB METOJI0B XUMHUYECKOT0 aHaIn3a
YMersb:
MIPUHUMATh TEXHOJIOTMUECKUE PEIICHUS KonTponbnas padorta/TeopeTrueckne 0CHOBbI
NpH NPOEKTUPOBAHHH 1 SKCILTyaTalku V2012 + (U3NKO-XUMHUECKUX METO/I0B OYMCTKH BOJIBI
YCTaHOBOK MOJITOTOBKU JOOABOUHOI BOJIBI
Ha TOC
POBOAMTH XUMHYECKHUM aHATIN3 110 V203 + KonTponbnas pabora/Pacuers npu onpeaeneHun
YKa3aHHON METOAMKE MaKpOKOMIIOHEHTOB
MIPOBOJIUTH TEXHUYECKUE PACUETHI VT-21c3 + KomnnoxBuywm/3amura 1abopaTopHBIX paboT
1apaMeTPOB TEIJIOHOCUTEIIS;
OLIEHHMBATh MTOKA3aTEeIN KauecTBa BOJIbI U VT-21c3 + KonTponbHas pabora/Pacyersl B aHATUTHYECKIX
pE3yJIbTaThl XUMUYECKHUX IPOLECCOB peaknusax
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®Popma peanuzarun: Cmemannas popma
1. Pacuers! B ananmuTnueckunx peakiusax (KonrponsHas pabora)
2. Pacyets! npu onpezaeneHuu MaKkpokoMoHeHToB (KontpomnsHas paborta)
3. TeopeTnueckue OCHOBBI METOAOB XUMUYecKoro ananusa (KonrponbHas pabora)
4. ®usuko-xumMuueckue Meto sl ananuza (KontponbHas pabora)

8 cemecTp

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Oprannveckue COeIMHEHHS B TEIUIOPHEPTreTUKE. TeopeTHuecKrne OCHOBBI MPEAOUNCTKH.
(KonTpoapHas pabora)
2. TeopeTrdeckne OCHOBBI (PU3NKO-XUMHUYECKUX METOJIOB OUUCTKU BObI (KOHTpOIbHAS
pabora)
3. OUBUKO-XUMHYECKHUE MPOIECChl OCHOBHBIX TUTPUMETPUUECKUX METOJIUK KOJIMUYECTBEHHOTO
aHayM3a rnokasareneil kauectsa TeruioHocurens (KourponpHas pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa naboparopusix pabot (Komioksuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOil pabOThI ABIISIETCS MPUIOKeHUEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

Orzamen (Cemecmp Ne7)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MBOW» Ha OCHOBaHWMM CEMECTPOBOWM W JK3aMEHAIIMOHHOW COCTaBJsOmMUX. B
MPUIIOKEHUE K JUIIIOMY BEIHOCUTCS OLIEHKA 32 8 CeMECTp U 3a KypCOBYIO paboTy

Orzamen (Cemecmp Ne§)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MBOW» Ha OCHOBaHWMM CEMECTPOBOW W JK3aMEHAIIMOHHOW COCTaBJsOmMUX. B
MPUIIOKEHUE K JUIIOMY BEIHOCUTCS OLIEHKA 32 8 CeMECTp U 3a KypCOBYIO paboTy

Kypcosas paboma (KP) (Cemecmp No§)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBON CHCTEME IS
cryaeatoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM W 3K3aMEHAIMOHHOM COCTaBisAromux. B
MPHUIIOKEHUE K JUIIOMY BEIHOCHTCS OLIEHKA 3a 8§ CeMECTp U 32 KypCOBYIO paboTy

B numiiom BeICTaBIIAETCS OLIEHKA 32 8 CEMECTP.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Kombinos A.C. , JIaBeirua B.M. , OukoB B.®. - "Bogonoaroroska B 3HepreTuke",
M3natensctBo: "U3narenbckuii jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pll_id=72208;

2. Jlapun, b. M. TeopeTnueckre 0CHOBbI XUMUKO-TEXHOJIOTHYeCKUX IpoueccoB Ha TOC u ADC :
ydaeOHOe TmocoOue /Il By30B TEIUIOdHEpPreTHIeckuX crenuanbaocred / b. M. Jlapun, UBaHOBCKuUi
roc. sHepreTudeckuii yH-T . — MiBanoso : U3n-Bo MBaw. roc. suepr. yH-T, 2002 . — 268 c. - ISBN 5-
89482-233-5

3. MopsiranoBa, 1O0. A. Turpumerpruyeckre METObI aHATU3A MMOKa3aTeIei KayecTBa BOAMI :
MPAKTUKYM I10 Kypcy "DU3HKO-XUMHYECKHE MPOIECChI B 3HepreTuke", mpoduis "TexHomorus
Bozibl U ToruBa Ha TOC u ADC" no nanpasnenuto 13.03.01 "TemnosHepreTuka v TeIIOTEXHUKA"
/ 1O. A. Mopsiranosa, O. B. Erommuna, B. O. fposoii, Hau. uccaen. ya-t "MOU" (HUY"MODU") . —
M. : U3a-B0 MOU, 2016 . — 36 c. - KHura ToJabpK0 B 3JIEKTPOHHOM BUJE, Ul YTEHUS IIEpeanTe B
DnekTpoHHYyI0 O0nbmoTeky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8152;

4. Koposun, H. B. O0mas xumus : yueOHUK /17151 By30B [10 TEXHUYECKUM HAIPABICHUSIM U
crnenuansHocTsaM / H. B. KopoBun . — 11-e u3n., crep . — M. : Beicmas mikoua, 2009 . — 557 c. -
ISBN 978-5-06-006140-6 .;

5. XuMU4ecKHil aHaIu3 B TEINIOOHEPTeTUKE: TUTPUMETPHUUECKHUI U IPaBUMETPUUECKUNA METOIbI
anaymza / B. H. Kynemos, u ap. ; Pex. B. @. OukoB . — M. : U3n-Bo MOU, 2004 . — 128 ¢. - ISBN
5-7046-1171-0 ..

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpPOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;
2. SmathStudio;

3. AutoCAD/ T Flex CAD (Bepcus i 00y4aromuxcs 1 npernojaBaTeeit).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaumonasbHasi 3JieKTpoHHasi 6ubanorexa - https://rusneb.ru/

7. 93BC "KoncyabsTant crygenra' - hitp://www.studentlibrary.ru/

8. ’Kypnaabl American Chemical Society - https://www.acs.org/content/acs/en.html

9. XKypuaasi Kypuaust Royal Society of Chemistry - https://pubs.rsc.org/

10. Kypnaa Science - https://www.sciencemag.org/

11. Kypuajsl no xumuu Thieme Chemistry Package komnanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

12. DnexTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

13. MopTaa oTKPHITHIX JaHHBIX Poccuiickoii @enepamuu - https://data.gov.ru

14. ba3a oTKPBITHIX JaHHBIX NPO(EeCCHOHAJBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. HanmoHnanbHbBIi mOpTaJ OHJIaiH 00yyenus «OTKpbITOE 00pa3oBanue» - https://openedu.ru
16. OTkpbITas yHuBepcuTerckas nngpopmannonHas cucrema «POCCHSI» -
https://uisrussia.msu.ru
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17. O¢pununanbHblii caiit MUHHCTEpCTBA HAYKH U BbIcIIero oopazoBanus Poccuiickoi
®denepanuu - https://minobrnauki.gov.ru
18. Opunmanbublii caiit @eepanbHOil cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -

https://obrnadzor

19. ®enepaabHblii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HAaHMeHOBaHHe
Y4eOHble ayAUTOPUHN B-411, YueOnas CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
JUIsL IPOBEICHUS nabopaTopus CTYI, IKad Ui 0J1€XK/Ibl, KOMIIBIOTEPHAs CETh
JIEKIIMOHHBIX 3aHATUN U «BpraucauTeIbHbIN C BBIXOJOM B MIHTEpHET, MyJIbTUMEIUNHBIN
TEKYLIEro KOHTPOJIA uentp TBT» IIPOEKTOP, DKpaH, JOCKa MapKepHasi, JOCKa

MapKepHas [1epeIBUKHAsA, KOMIBIOTED
NEPCOHAJIbHBIHN, KOHIUIOHED

Y4eOHble ayAUTOPHH
JUIS1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

B-411, YuebOnas
nabopaTopus
«BprancimTebHBIN
uentp TBT»

CTOJI IIPENOAABATEIISL, CTOJI KOMIIBIOTEPHBIH,
CTYI, Kad Ui 0J1XK/Ibl, KOMIIBIOTEPHAs CETh
C BBIXOJIOM B MIHTEpHET, MyIbTUMEIUNHBII
IIPOEKTOP, IKPaH, JOCKa MapKepHasi, JocKa
MapKepHas IepeIBUKHAsA, KOMIIBIOTED
IIEPCOHAJIbHBIN, KOHIMIIMOHED

VY4eOHble ayAUTOPUH
TS TIPOBEICHUSI
1ab0PaTOPHBIX 3aHITHIA

B-410, YueOHas BoHO-
XAMHYECKast
naboparopus

CTeJIIaX, CTOJI MPEenoiaBares, CTyJ, mKad
JUISL OJI€XKbl, KOMIIBIOTEPHAS CETh C BBIXOJOM
B MHTEpHET, OCKAa MapKepHasi, KOMIIbIOTEP
TIEPCOHAIBHBIN

Y4eOHble ayAUTOPHH

B-411, Yuebnas

CTOJI MPENoAaBaTeIsl, CTOJ KOMIIBIOTEPHBIH,

JUIsL IPOBEICHUS nabopaTopus CTYI, IKad Ui 0J1XK/Ibl, KOMIIBIOTEPHAs CETh
IIPOMEKYTOUHON «BpraucIuTEIBHBIN C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBIN
aTTecTalun ueHtp TBT» IIPOEKTOP, IKPaH, JOCKa MapKepHasl, JocKa
MapKepHas IepeIBUKHas, KOMIBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED
ITomemenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEIILHOU KomnbrotepHsiii MIMCHbMEHHBIN, BEIIATIKA JJI OEXKbI,
paboThI YUTAJIbHBIN 3ai1 KOMITBIOTEpHAs! CETh C BBIX0/10M B MIHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

Ilomentenus niist

B-413/1, Kabuner

CTYyII, I_I_IKa(I) IJId XpaHCHUA UHBCHTAPS, CTOJI

KOHCYJIBbTHPOBAHUSA COTPYAHUKOB Ka(b. HI/ICBMCHHI)IfI, XOJOAUIIBHUK
"TOTH
[Tomernenus st B-417, I[lomemnienune Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
XpaHeHUs yueOHo- CTOJ, CTYII, IKad A JOKYMEHTOB, IIKad A
060py)1013aH1/I51 n BCIIOMOT'aTCJIBHOT'O XPaHCHUSA MHBCHTAPA, KOMIIBIOTCpHAasA CETh C

y4eOHOT0 UHBEHTaps

nepconana kad. "TOT"

BbIXOZI0OM B MIHTEpHET, 10CKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIJUCHOUILJIAHBI

DU3UKO-XUMHYECKHE ITPOLCCChI B SOHCPTCTUKC

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

TeopeTnueckre 0OCHOBBI METOI0B XUMHUeckoro aHanusa (KonrposiabsHas pabora)
Pacuersl B ananutudeckux peakiusax (Kontponbnas pabota)

Pacuetsl npu onpenenenun MmakpokoMnoneHToB (KontponabHas pabora)
Ouznko-xuMuyeckue Metopl aHanmsa (Kontponbras padoTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM-1 | KM-2 | KM-3 | KM-4
Howmep Paznen aucuumuimnbl KM:
pasnena Henens 4 8 12 14
KM:
1 Teopernueckre OCHOBBI METOJIOB XUMUYECKOTO
aHaan3a
11 Teopernueckre OCHOBBI METOJIOB XUMUYECKOTO +
) a”Halm3a
2 AHaIMUTUYECKHUE PEaAKINN
2.1 AHaATUTUYECKHUE PEaAKITIN +
3 MeTo/1pI KOTHYECTBEHHOTO ONPEIeICHUS
MaKpPOKOMITOHEHTOB
31 MeTo/ bl KOTHYECTBEHHOTO ONPEIeICHUS +
' MAaKpOKOMIIOHEHTOB
4 DU3NKO-XNMHYECKHAE METOBI aHAIN3a
4.1 DUBNKO-XUMHUYECKHE METOIbI aHAIN3a +
Bec KM, %: 25 25 25 25

8 cemectp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICIr0 KOHTPOJIA yCI€BAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6

KM-7
KM-8

OU3UKO-XMMUYECKHE POLIECCHl OCHOBHBIX TUTPUMETPHUECKUX METOAMK KOJTMYECTBEHHOTO
aHayM3a rnokasareneil kauectsa TeruioHocutens (KontponabsHas pabora)

Opranuyeckre COeJMHEHUs B TEIUIOHEPreTHKe. TeopeTnyeckre OCHOBBI MPEI0UNCTKY.
(KontponpHas pabota)

Teopernueckre OCHOBBI (PU3UKO-XMMHUYECKHX METOJI0B 04nCTKU Bobl (KoHTponbHas paboTa)
3amuTa naboparopHbsix padboT (Komioksuym)

Bujx npome:xyTouHOIl aTTecTanuu — JK3aMeH.

\ Howmep

‘ Pasznen nucuunIMHbL Hupeke ‘ KM- ‘ KM- ’ KM- ‘ KM- ’
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pasnena KM: 5 6 7 8
Henens 4 8 12 14
KM:
1 [TokazaTenu kayecTBa BOJABI U METOJIBI UX OIPEACIICHUS
1.1 ITokazarenu kayecTBa BOAbI U METO/bI UX ONPEACIEHUS +
2 Oprannyeckue COeIMHEHHS B TETUIOIHEPTETUKE
2.1 Opranudeckue COeIMHEHNS B TEIIOIHEPTETUKE +
3 Teopernueckre OCHOBBI MPEIBAPUTEIHLHON OUYUCTKUA BOIBI
METOaMH KOATYJISIIIUU U OCAKICHUS
31 Teopernueckre OCHOBBI MPEIBAPUTEIBLHON OUYUCTKU BOIBI + +
' METOJaMH KOATYJISIIIUU U OCAKICHUS
4 Teopernueckre OCHOBBI (PU3UKO-XUMHYECKUX METOIOB
OYHCTKHU BOJIBI
41 Teopernueckre OCHOBBI (PU3HKO-XUMHYECKUX METOIOB +
) OYHCTKH BOJEI
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

DU3UKO-XUMHYECKHE ITPOLCCChI B SOHCPTCTUKC

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4

OneHka BBINOIHEHUS pa3aeiioB |
[Ilienka BbITIOTHEHUS pa3zaena 2
OrieHKa BBINOJTHEHUS pa3jena 3
O1ieHKa BBIMOJIHEHUS pa3nena 4

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl RM: L 2 3 4
pasjena Henens 4 6 12 14
KM:
[TpoBepka aHanm3a UCXOIHOM BOABL. BBEIOOp cXeMbl
1 00pabOTKH BOJIBI B 3aBUCUMOCTH OT THIIA TAPOBBIX KOTJIOB, +
napaMeTpa rnapa 1 KauecTBa UCXOAHOH BoJibl. BEIOOp cxeMbl
IIPEJOYUCTKH B 3aBUCUMOCTH OT Ka4€CTBA UCXOTHON BOJBI.
PacueT npou3BOAUTENBHOCTH BOAOIIOATOTOBUTEIBHBIX
2 ycTaHOBOK. KauecTBo BOABI ITOCIIE NTPEABAPUTEIBHON +
OYHUCTKH. PacueT oCBeTINTEIbHBIX (DUIBTPOB.
3 TexHonornueckuit pacyeT MOHUTHBIX PUIBTPOB U GUIBTPOB +
CMEUIAHHOTO ACUCTBUS.
Pacuet ocBernuTeneil u nekapdonusaropa. Bei6op
4 obopynoBanus. PazpaboTka NpuHIKUIIUATEHON CXEMBbI +
TEXHOJIOTUYECKOM CXeMbI MOATOTOBKH JJ0OABOYHON BOJIBI.
BecKM, %: | 5 20 40 35
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