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

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o6pa3oBare/ibHOM nporpamMmbl: TemioBble 3JIeKTPUYECKHe CTAHUMHT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuyeHus: 3a0uHast

Pabouass nporpaMma QM CHUILIHHBI
BOJHO-XUMHNYECKHUE PEXKUMbI TEIIVIOOHEPTETHUYECKHUX

YCTAHOBOK

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

1 cemecTp - 8 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 8 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 124,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

1 cemectp - 1,2 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,3 yaca;

Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BypakoB W.A.
[IpenomaBaTelib NaerTbnratop R6e8d1b19-BurakovIA-87400e32 H.A. Bypakos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BypakoB U.A.

Waentuduratop

R6e8dfb19-BurakovlA-87400e32

H.A. Bypakos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes H.Q.

Waentuduratop

R618dc98f-RogalevND-c9225577

(pacmudpoBka
MIOJITIHUCH)

H.JI. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leabp ocBoeHMs] AUCHUILUIMHBI. sBisieTcs (OPMUPOBAHHME Yy CTYACHTOB 3HaHUI 0 (usHKo-
XUMHUYECKHMX IpOLEecCcax IOBEIEHUS IpHUMECEd BOJbI B IAPOBOJSHOM TPaKTE TEIIO3HEPIETUYECKOTO
o0opynoBaHusi U crnoco0ax pPEryaupoBaHUsl 3TUX MPOIECCOB, O BHUIAX KOPPO3MHM METala B cpele
BOJIHOTO TETNIOHOCHUTEIS U METO/1aX OOpBHOBI ¢ HEM

3agauu AMCHMIIINHBI

- 3HAKOMCTBO O0YYaIOIIUXCsI METO/IBI TIOJTYYCHHS YUCTOTO apa B maporeHeparopax ADC,
KOTEJIbHBIX U UCIIAPUTEIIBHBIX YCTAHOBKAX;
- OCBOCHHE TUTIOBBIX METOJIMK pacyeTa TeXHOJIOTHUECKUE CXEMbI KOPPEKITUN BOTHO-XUMUIECCKHE

pexumoB TOC u ADC,;

- IOJTyYeHHE TPAKTUUYECKUX 3HAHUH 110 XUMHUYECKUM U (PU3UYECKUM MPOIeccaM, MPOUCXOASIIIM
B TEIUIOHOCHUTEIISIX TETIJIOBON CTAHIIMU M CHCTEMaX TETJIOCHAOKEHHS;
- YMEHHE BBIIOJHATH PACYETHI 110 BEAEHUIO BOJHOrO pexuma TOC.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yUeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-4 CniocoGen mpoBOIUTh
OpraHU3aIMOHHO-
YIpaBJICHUYECKUE U
JKCTIEPTHO-aHATUTHYCCKUE
pabotsl Ha TOC

N -1nk-4 TpUMEHATHh METOIBI
1IeH000pa30BaHMs, POBOAUTH
OIICHKY M aHAJIU3 3aTpaT Ha
AKCIUTyaTaI0 000pyI0BaHUS,
BECTU SKCIIEPTHO-
aHAJIUTHYECKHE 000CHOBAHUS

3HATh:
- OCHOBHbIE CIIOCOOBI yAaJIeHUs
OTJIOKEHUH B 3HEPreTUYECKUX
yCTaHOBKaXx.

YMETh:
- BBITIOJIHATH PACYEThl OCHOBHBIX
napocenapanuoHHbIX cxeM 0apabaHHBIX
KOTJIOB;

- POBOJIUTH pacdeT HEOOXOUMOM 03Bl U
pacxo/a MpUMEHSIeMOro peareHTa;

- TOI0MPaTh ONTHUMAIILHBIA BOIHO-
xumuueckuii pexxuM (BXP) ans
koHkpetHor TOC u HeoOxoauMoe
000pyI0BaHNE TEXHOJIOTHYECKOM CXEMBI
koppekuun BXP.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS. K OCHOBHOM IpogecCHOHaIbHON 00pa3oBaTenbHON nporpaMme TeruioBble
anektpuueckue cranuuu (nanee — OIIOIN), nanpaienus noaroroBku 13.04.01 Temmosnepretnka u
TEIJIOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BHICIIEE 00Opa30BaHUE - MATUCTPaATYpA.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00y4ueHUs, MOIy4eHHbIE IPU OCBOEHUH JTUCIUIUINHBI, HEOOXOIMMBI IPU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 OO1ue MoHATHS O 27175 | 1 15 - 15 - 0.45 - 0.3 - 24 - ITodzomogKa K mexkyuiemy KOHmponio:
teronocurene Ha TOC [ToBTOpenue marepuana no pasaeny "O6mue
11 Temnoduznueckue u 9.25 0.5 - 0.5 - 0.15 - 0.1 - 8 - MOHATHSA O TerioHocurene va TOC"
(DU3MKO-XUMUYECKHUE H3yuenue mamepuanog iumepamypHsix
CBOMCTBa UCHMOYHUKOG:
TETUIOHOCHUTEJIS B [2], ctp. 19-26
MapoBOJITHOM TPaKTe
T3C
1.2 Xumudeckast 9.25 0.5 - 0.5 - 0.15 - 0.1 - 8 -
TEpPMOJMHAMHKA
1.3 [Ipumecu B 9.25 0.5 - 0.5 - 0.15 - 0.1 - 8 -
MapOBOJITHOM TpPaKTe
T3C
2 Kopposunonnsie 19.60 15 - 15 - 0.30 - 0.30 - 16 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
MIPOLIECCHI B [ToBTOpEeHue marepuana no pasaeny "
MapoOBOJITHOM TpPaKTe. Koppo31oHHBIE MPOIIECCH B TAPOBOJISTHOM
OT1noxeHus Ha TpakTe. OTI0XKEHUS Ha TETIOTEHEPHPYIOLTIX
TEIJION€HEPUPYIOLIUX MOBEPXHOCTAX"
MIOBEPXHOCTSIX H3yuenue mamepuanog iumepamypHsix
2.1 KopposuonHsie 9.30 0.5 - 0.5 - 0.15 - 0.15 - 8 - UCOYHUKOB:
MIPOIIECCHI [3], cTp. 60-75
KOHCTPYKIIMOHHBIX
MaTepHalIoB.
Juarpamma [Typ6o
2.2 OTtnoxeHust Ha 10.30 1 - 1 - 0.15 - 0.15 - 8 -
TETJIOr €HEPUPYIOIINX
TIOBEPXHOCTSIX
3 Bopano-xuMunueckue 31.05 3 - 3 - 0.75 - 0.3 - 24 - Ilod20mogxa K mexkyuiemy KOHmMpOoJiio:
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pexxumsl TOC ¢
HPSMOTOYHBIMH
KOTJIaMH

3.1

BXPTOCc
OapabaHHBIMHU KOTJIAMHU

10.35

0.25

0.1

3.2

BXP TOC ¢
Mapora3oBbIMH
ycranoBkamu (IIT'Y)

10.35

0.25

0.1

3.3

OKcIieprUMeHTaIbHEIC
BXP na TOC

10.35

0.25

0.1

[ToBTOpenune marepuana no pasaeny "BoaHo-
xuMmuueckue pesxxuMbl TOC ¢ IpSAMOTOYHBIMU
KoTiamu"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[3], ctp. 110-119

XuMuyeckue
TIPOMBIBKH
00opynoBaHUs
9HEProOIOKOB,
KOHCEpBaIlus
000pyI0BaHUs

29.60

0.50

0.30

24.8

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"XUMITYECKIE MTPOMBIBKA 000PYIOBaHUL
9HEproOJIOKOB, KOHCEpBaLus 000pyaoBaHus"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

4.1

BXP TemnoBbIX ceTel U
CHUCTEM OXJIAXKICHHUS
KOHJIEHCaTopa

13.40

0.25

0.15

11

4.2

Bnusaue
OpPTaHUYECKHUX
npuMeceil Ha
COCTOSIHHE MeTallIa

16.20

0.25

0.15

13.8

[1], cTp. 29-38

DK3aMeH

36.0

0.3

35.7

Bcero 3a cemecTp

144.00

8.0

8.0

2.00

1.20

0.3

88.8

35.7

HToro 3a cemecTp

144.00

8.0

8.0

2.00

1.20

0.3

124.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymuii koHTposb; [TA — npomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue nonsimus o menaonocumene na TOC

1.1. Terutoduznveckre u GU3NKO-XUMUIECKHE CBOMCTBA TEIIJIOHOCUTEIIS B TTAPOBOITHOM
tpakte TOC

CTtpoeHue MOJEKyJdbl BOJbl. M3MeHEHME MOHHOrO TMPOU3BEIACHUS BOAbl. 3meHeHue
JUBJIEKTPUYECKOM IPOHULAEMOCTH. V3MEHEHME OHHTaJbIHUM, IUIOTHOCTH M JIUAJICKTPUYECKOU
npoHHuIaeMoct. M300apel  3aBUCHMMOCTEH  IUIOTHOCTH, SHTAJIBIIUA W JUAJICKTPHYCCKOU
MIPOHUIIAEMOCTH BOJIbI OT TEMIIEpaTyphl npu nasieHuu 24 Mlla.

1.2. Xumuyeckas TepMOAUHAMHUKA
OO0m1ue NMOHATUS XUMUYECKON TepMOAUHAMUKKU. BHYTpeHHsa sHeprus. DHeprus ['enpMroibiia.
Oneprus ['m60ca.

1.3. IIpumecu B mapoBoasiHoM Tpakte TOC
HenoTHOCTH B KOHZAEHCATOpaX M CETEBBIX NoporpeBaTesax. OCHOBHbIE HCTOUHUKH IIPUMECEN.
Hcrounuku 3arps3HeHus. XapakTEpUCTHKA 3arpsi3HEHMS.

2. KODDOS’MOHHbl@ npoyeccwol 6 I’laDOSOa}ZHOM mpaxKme. Omaooicenus na menJjiocernepupyroumux
NOBEPXHOCMAX

2.1. Koppo3uoHHBI€ MPOLIECChl KOHCTPYKLIMOHHBIX MaTepuanoB. Juarpamma I[1yp6s

[IpeanocbuIKM K BOBHUKHOBEHUIO KOPPO3HMOHHBIX MpolieccoB. boprbda ¢ kopposueit. Jluarpamma
[Typ6o ans cucteMsl «kene3o — Boja — kucinopony».baszucnas nuarpamma I[lyp6s . YmpoieHHbie
muarpamMmbl  [Iyp03 aiis CHCTEMBI <«OKelle30 — BOJa — KHCIOPOI» MpPH Pa3IMYHOM COCTaBe
MacCUBHPYIOLIEro okcuaHoro ciost. Koncrpykunonusie matepuaiisl Ha TOC.

2.2. OTnoxeHus Ha TEIJIOTeHEPUPYIOLUX TOBEPXHOCTAX

YcnoBus BeiaeneHus TBEPAOH ¢aspl. PacTBOpUMOCTh coyiel Kanblldsg U Mariusi B KOTJIOBOM
BOJIE Il COCIMHEHMM C OTpHUIIATEIbHBIM TeMrepaTypHbiM Koddduimentom. OOpa3zoBaHue
oTnoxkeHuit B mapoBoasHoM Tpakte TOC. CocTaB OTJIOKEHH B MapoleperpeBarensx U TypoOuHax
BBICOKOT'O JaBJICHUS.

3. Boono-xumuueckue pestcuibl T2C ¢ NPAMOMOUYHbIMU KOmMadmu

3.1. BXP TOC c 6apabaHHBIMH KOTJIaMHU

O6umme nonoxxenust no BeaeHuto BXP na TOC c GapabannbiMu koTinamu. Hopmbl kauecTBa
terioHocurens st TOC ¢ OapabanubiMu koTiamu. BXP nngs TOC ¢ GapabaHHBIMU KOTJIamH.
3ammra ot oTioxeHui. PochaTupoBaHre KOTIOBOM BOIBI.

3.2. BXP TOC c nmaporazoBbimu yctanoBkamu (I1I'Y)
TOC c III'Y. BXP KVY. Tpaguunonnsie BXP nns TOC ¢ III'Y. Henocrarku ['ABP.

3.3. Okcnepumentanbabie BXP na TOC

JocronHcTBa 3KcniepuMeHTanbHOro BXP: 1. cHIKaeTcss CKOpocTh 00pa3oBaHUs OTIOXKEHUN; 2.
CHIDKAETCSl 3arps3HEHHOCTh TMOBEPXHOCTEW HarpeBa; 3. CHIDKAETCA CKOPOCTh KOPPO3UH
o0opymoBanus; 4. B TEIIIOHOCUTENbh BBOJUTCS TOJILKO OJIMH PEAreHT; 5. XelaMUH HCIONb3yeTCs U
JUTsL KOHCEpBAIMU 000py10BaHMUSI.

4. Xumuueckue npomwiexu 0060py0osanus d1ep20010K08, Koucepseayus 000pyo0osanus




4.1. BXP TenyioBbIX CETell U CUCTEM OXJIaXK/IeHUs KOHJIEHCAaTopa

BXP temnoBeix cereit. CtpykrypHas dopmyna ODJID. 3aBucumocts pactBopumoct O3 1D
ot temmeparypbl. CHCTeMbl O0OPOTHOTO OXJIAXIEHUs (IIUPKCUCTEMBI). [IpUHIMTIHANBHAS cXeMa
MPSIMOTOYHOTO OXJIAXKACHUSI KOHJEHCATOPOB TYpOUH.

4.2. BnusiHMe opraHM4ecKUX IpUMecel Ha COCTOSIHUE MeTala

K HanGonee moBpex/1aeMbIM 3I€MEHTaM OTHOCSITCS: ® THUOBI U IPSIMbIE YYAaCTKU TPyOOIIPOBOIOB
MUTATEIBHON BOJBI; * TPYOOIPOBOIBI TAPOTIEPETPEBATENCH, U3TOTOBJICHHBIC U3 CTAJICH MEPIUTHOTO
U ayCTEHUTHOTO KIJaccoB; * mojorpeBaTenu Bbicokoro namienus (IIBJ]); ¢ ropusontanpHbIe
cerebie mogorpesarenu (I[ICT-1, TICI-2); * netanu mpoTOYHON 4YacTH TypOWH B 30HE (Ha30BOTO
nepexo/a.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

. I3menenune kadecTBa BoJbI MO cTyneHsM oopabdotku BITY;

. IIpouieccrl KOppO31K KOHCTPYKLIMOHHBIX MaTepuanoB. CKOpPOCTb KOPPO3HUHU.;
. Auarpamma [1yp06s. YpaBuenue Hepucra;

. [lepenoc npumeceii u3 Boxsl B nap. Koaddumment pacnpenenenus;

. [TpousBenenre pacTBOPUMOCTEN;

. KoHcTanTa ruiponnsa XuMHUECKUX peaKIMii;

. Koncranra nucconumanuum xum. Peakuuii;

. OcHOBHBIE IIOKA3aTEJIN KaueCTBA BOJIBI.

01N N W —

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OGcyxnenue maTepuanoB Io keiicaMm paszaena "OOuue MOHATUS O TEIJIOHOCUTENE Ha
ToC"

2. OOcyxaeHne MaTepualioB 1o KeiicaMm paszena "Koppo3noHHBIE MPOIIECCH B TTAPOBOISTHOM
Tpakte. OTI0XKEHHs Ha TEIUIOT€HEPUPYIOIIHUX TOBEPXHOCTSX"

3. OOcyxneHne marepwajoB MO Keiicam paznena "BomHo-xummueckue pexumbl TOC c
MIPSIMOTOYHBIMH KOTJIaMU"

4. OOcyxJeHue mMaTepuaioB Mo KeWcaM paszzaena "XHUMHUYECKHE MPOMBIBKH 000PYAOBaHUS
9HEeprobJ0KOB, KOHCEpBaLus 000py0BaHUS"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUEHUs 110 TUCLMUILIIMHE Kozp!
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 M€
1]/2]3]4
3HaTh:
OCHOBHBIE CIIOCOOBI y1aJI€HUs OTIOKEHUN B V-1 + TectupoBanue/O01mune NOHATHS O TEIUIOHOCUTENE
SHEPreTUYECKUX YCTAaHOBKAX ) Ha TOC
YMersb:
0I0MPATh ONTUMAJIbHBINA BOJAHO-XUMUYECKUIN PEKUM KonTtponsHast pabora/BogHo-XuMHUECKUE PEKUMBI
(BXP) nns xoukpernoit TOC u Heobxoaumoe N-1nk-4 + TOC ¢ npAMOTOYHBIMU KOTIIAMU
000pyZIOBaHUE TEXHOJIOTUIECKOH cxeMbl Koppekuun BXP
IIPOBOAMTH pacueT HEOOXOAMMOM J03bI U pacxoaa KonTtponbHast pabota/XumMuuecKkue mpOMBIBKH
IIPUMEHSIEMOI0 PeareHTa N-1nx-4 + | o0opynoBaHus 3HEProOI0KOB, KOHCEPBALUS
000pyI0BaHUS
BBITIOJIHATB PAacyeThl OCHOBHBIX MAPOCENAPALMOHHBIX CXEM KonTtposnbHast padora/Koppo3noHHbIE TPOLIECCHI B
0apabaHHBIX KOTJIOB NA-1nk-4 + MapoBOASHOM TpakTe. OTIOXKEHHS Ha
TEIJIOT€HEPUPYIOIIMX OBEPXHOCTAX




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
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Bogno-xumuueckue pexxumbl TOC ¢ npssmoTounsiMu kotiamu (KonTposnbsHas pabora)
2. Koppo3uoHHble npoliecchl B MapoBOsHOM TpakTe. OTI0KEeHUS Ha TeIIOTEHEPUPYIOIINX
noBepxHocTsax (KoHTponpHas pabora)
3. O6mme nonsitus o teronocurene Ha TOC (TectupoBaHue)
4. XuMHUECKUE POMBIBKH 000PYI0BaHHSI SHEProOIOKOB, KOHCEpBALUs 000PYI0BAHUS
(KonTpoabpHas pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka omnpezensieTcs MO0 COBOKYIMHOCTH PpEe3yJIbTaTOB TEKYILEro KOHTPOJsS YCIEBAEMOCTU B
cootBeTcTBUU C [lonoxeHnem o 0auIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMILIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. PacueT BOAHO-XUMHUYECKUX PEKUMOB TETJIOIHEPIeTHUECKUX YCTAaHOBOK : YuebHoe mocobue mno
Kypcy"BonHo-xumudeckue pexxumMbl TeriodHepreTndeckux ycranoBok" / O. M. MapTsiHoBa, U 1p. ;
Pen. A. Il. ITunbmmkos . — M. : U3n-so MOU, 1998 . — 148 c. - ISBN 5-7046-0292-4 : 7.50 ;

2. Boponos B.H. , [Terposa T.W. - "Bogno-xumuueckue pexxumsl TOC u ADC", U3narenbcTBo:
"Uznatenbckuii tom MOU", Mocksa, 2009 - (240 c.)
http://e.lanbook.com/books/element.php?pll_id=72207;

3. IunpumkoB A.IL.- "Boagno-xumuueckue pexumsl TOC u ADC", U3parenscto: "MOUN",
Mockaa, 2009 - (240 c.)

https://www.studentlibrary.ru/book/ISBN9785383001455.html.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. CO "IIpomereit”;

2. Office;

3. Windows;

4. Maiing BuneokongpepeHuuu.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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



4. 9BC "Koncyabsrant ctygenta' - http://www.studentlibrary.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOr0 pa3BuTus P® -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
11. DuexkTpoHHast oTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITVIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHMEHOBaHHe
VY4eOHble ayuTopun XK-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPaKTUBHAs,
JUIS IPOBEJICHUS MYJIbTUMEIUITHAs KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
JIEKLIMOHHBIX 3aHATUH 1 CTYIUS MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAJIbHBIN

K-417/7, CeroBas

qCpHasd CTyaus

CTYJI, KOMIIBIOTCpHAad CE€Th C BLIXOAOM B
WuTepHer, MUKPO(OH, MyTbTUMEIUITHBIN
IPOEKTOp, IKpaH, 000pya0BaHKE
CHELUaJIU3UPOBAHHOE, KOMIIBIOTED
MEPCOHAJIbHBIN

Y4eOHble ayIuTOpUN K-417/1, CTOJI TIPENO/IaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
JUISL IPOBEJICHUS KomnbrorepHblit mKad I JOKYMEHTOB, IKad IS OCKIBI, CTOJ
MPAKTUYECKUX 3aHIATUH, knacc 10 MIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII NuTtepHeT, 1ocka MapKepHas epeIBHKHas,
KOMITBIOTEP MEPCOHANIBbHBINA, TPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH
VY4ebHble ayIUTOPUH XK-417/1, CTOJI IPENO0IaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KommbrorepHblit mkad a1 JOKYMEHTOB, mKad I Ok b, CTOJ
MIPOMEKYTOUHOMN knacc U0 IIACbMEHHBIN, KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
aTTecTaluu HNuTtepHeT, nocka MapKepHas epeIBHKHas,
KOMITBIOTEP MEPCOHANBbHBINA, TPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSITCILHOM KommbrorepHblit BEIIAJKA ISl OJEKIBI, KOMIIBFOTEPHAS CETh C
paboThI YUTaNbHBINA 3]l BBIXOZIOM B IHTEpHET, KOMIIBIOTED
MePCOHAIIbHBIN, MPUHTEP, KOHAUITUOHED
ITomemenus s K-2000, CTOJI, CTYJI, KOMIIBIOTEDP IIEPCOHAIIBHBIN,
KOHCYJbTHPOBaHUSA Kondepeni-3an KOHAUIMOHEP
1%0101(6;
ITomemenus st K-417 /2a, CTEIUTAX ISl XpaHCHUWSI WHBEHTAaps, SKPaH,
XpaHeHus: 000pyIOBaHUs [Tomemienue nis YKa3Ka, apXUBHBIE IOKYMEHTBI, TUIIJIOMHBIE U
1 y4eOHOTO WHBEHTAPS WHBEHTAps KYPCOBBIE€ paOOTHI CTY/ICHTOB, KaHIICISIPCKUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBINA HHBEHTAPb,
X034 CTBEHHBI NHBEHTAPb, 3allaCHbIC
KOMILJIEKTYIOIHE JUIsi 000pYJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

BOI[HO-XI/IMHIIEECKI/IG PCKUMBI TCINIOOHCPTCTUICCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

O6mue nonstus o Teronocurene Ha TOC (TectupoBaHue)

Koppo3uonHbie mporiecchl B MapoBOIIHOM TpakTe. OTI0KEHUS Ha TEIUIOTEHEPUPYIOIINX
noBepxHocTsax (KonTponpHas padora)

Boano-xumuaeckue pexxumbl TOC ¢ npssmotounsiMu KoTiiamu (KoHTponsHas pabora)
XuMHYeCcKue MPOMBIBKH 000PYI0BaHUs SHEPTOOIOKOB, KOHCEPBAIUsS 000pYy10BaHUS
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHb KM: L 2 3 4
paszena Henens 3 6 9 12
KM:
1 O6mue nonstus o teronocurene Ha TOC
11 Temnodusnyeckre n GU3NKO-XUMHUYECKHE CBOMCTBA +
' TEIJIOHOCUTEIS B TapoBOIIHOM Tpakte TOC
1.2 XuMHuUecKasi TepMOJMHAMUKA +
1.3 [Tpumecu B napoBoasiHOM Tpakte TOC +
2 Koppo3uonHsle mporecchl B IapoBOSTHOM TPAKTe.
OTI10’KeHMSI Ha TETJIOTeHEPUPYIONTNX MOBEPXHOCTSIX
21 Koppo3uonHsle mporeccbl KOHCTPYKIIMOHHBIX MaTepHalioB. +
' Juarpamma I1yp0>
2.2 OT0KeHMs Ha TEIUIOT€HEPUPYIOLINX TOBEPXHOCTAX +
3 Bonno-xumnueckue pexxumsl TOC ¢ MpsIMOTOYHBIMU
KOTJIAMH
3.1 BXP TOC c 6apabaHHBIMU KOTJIaMH +
3.2 BXP TOC ¢ naporazossimu yctanoBkamu (I1I'Y) +
3.3 OxcnepumenTanbabie BXP Ha TOC +
4 XUMHUYECKHE IPOMBIBKH 000PYIOBaHHS YHEPTOOIOKOB,
KOHcepBalus 000pyJOBaHHUs
4.1 BXP tennoBeIX ceTeil U CUCTEM OXJaXAEHUs KOHAEHcaTopa +
4.2 BnnsHME OpraHMYecKuX MpuMecel Ha COCTOSIHUE MeTala +
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Bec KM, %:| 25 | 25 | 25 | 25 |
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