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BbICIIETr0 00pa30oBaHUSA

«HanmoHaibHBIM HCCJIEI0BATENbCKUN YHUBepcUuTeT «MIU»

Puaunaa PI'OY BO «HNY «MDHU» B r. Boukckom

Hanpasnenne noarorosku: 13.03.01 TennosHepreTuka v TeNnJI0TeXHUKA

HaunmeHoBaHue 06pa3OBaTeJI])HOl71 nporpamMmmal: Tennoaﬂepreanecxne CUCTEMbI U III/IquOBLIe TEXHOJO0TUH,
MHTeJIJIeKTyaJILHaﬂ pacupeaejieHHas 3HEPreTuka, Ilmbpom,le CUCTEMbI YIPABJICHUSI TEXHOJOIHYC€CKUMHU
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YpoBeHb 00pa3oBaHus: 0akagaBpuaT
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Padouas nporpaMMa JUCHUIJIMHBI
XUMUsA

baok

Baok 1 «/Iucuuniaunnl (MoxyJan)»

Yacrtp 00pa3oBaTe/ibHOM NPOrpaMMbl

Oo0s13aTeIbHANA YacTh

HNHpexe 1McuMNIMHBI 10 Y4eOHOMY IIaHy

b1.0.02

TpynoeMKocTh B 3a4eTHBIX eTHHHIIAX

5

Yacos (Bcero) no yueOHOMy IJIAHY

1 cemectp - 180

Jlekuun

1 cemectp - 16 yacoB

HpaKTn'{ecmle 3aHATUA

1 cemecTp - 32 yacoB

JladopaTopHble padoThl

1 cemecTp - 16 yacoB

KoHcyabTauum no KypcoBomMy npoekry/ paéore

y‘leﬁHblM MJIaHOM HE€ MPEAYyCMOTPEHBI

CamocrosiTesbHast padora

1 cemectp - 80 uacos

IIpomesxyTouHas aTTecTanms:
9K3aMeH

1 cemecTp — 2,5 yaca

Kounrtpousb:
9K3aMEH

1 cemectp - 33,5 yaca

Bosxekuia 2022




IMPOI'PAMMY COCTABHWJIL:
I[Tpodeccop xadenpsl DHEPreTUKH, ;\/6/
Vi

K.T.H., JOIIEHT M.B. OnoeBiieBa

(JIOJDKHOCTB, Y4CHAs CTEINEHb, YYCHOE 3BAHHE) (nonnucs) (paciud)poBKa MOJNKCH)
/
3asenyromumii kadeapoi DHEpreTuKu \ E.I'. 3enuna
(naspanue Kaeapsl) (dommuts) (pacmmQpoBKa MOATHCH)

PykoBouTes 06pasoBaTebHBIX NporpamMM TemIosHepreTHIeckne CHCTEMBI M U(POBEIE TEXHO-
noruu, IHTeIeKTyalbHas pacrpeie/ieHHas SHepreTuka

(IOJDKHOCTB, y4€Has CTeNeHb, YYEHOE 3BaHHE) (pacmudpoBKa NOUTHCH)

3aseayrommit HUJI 1T, K.T.H., AOLIEHT (ﬂﬁﬁ? ﬂ—- M.M. CynranoB
/(e

PykoBouTeNs 06pa3oBaTenbHOi mporpaMMsl L] BBEIE CHCTEMBI YIIPABJICHUS TEXHOJIOTHYECKH-
MH IIPOIIECCAMH

JouenT xadenpsr DHEPreTUkH,

K.T.H., JOIIEHT N.A. BonasipeB
(IOJDKHOCTD, YYEHas CTENeHb, YYEHOE 3BaHUE) (noamuce) (pacmuudpoBKa NOIUCH)

COI'JIACOBAHO:

3aBenyromuii kadenpoit DHEpreTHKU W ~ E.I'. 3enuna

(Ha3BaHue Kadeapsl) (rdofmcs) (pacmudpoBKa Mo TMCH)



1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI
Lleab ocBOeHHS JUCHUIIMHBI: COCTOUT B U3YYEHUE METOJIOB U CPEICTB A1l (POPMUPOBAHMS Y 00YUAIOLIUXCS TEOPETHUECKUX U NPAKTHUECKUX HABBIKOB T10
OCHOBHBIM aCIIEKTaM TePMOIMHAMUKH, KHHETUKH XUMHUYECKUX PEaKIUi, TEOPHH OOMEHHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB, HEOOXOMMMBIX JUIS

MPUMEHCHUS ITPU U3YUCHUN AUCHUILIMH JPYTI'UX KYPCOB.

33[[3‘11/[ AUCHHUIIJINHBI

33,[[3“161\/’1 HU3YUCHUA JUCHUIIIMHBI ABJIACTCA MIOATOTOBKA 6aKaJIaBpa K PCIICHUIO HpO(i)eCCI/IOHaJ'IBHBIX 3aaa4.

— U3YyYCHUC Hﬁy‘-lHO-TCXHH‘-IGCKOﬁ I/IH(bOpMaI_II/II/I, OTCYCCTBCHHOT'O 3aPY6C)I(HOFO OIIbITA I10 TEMATHUKEC UCCIICAOBAHMAA,

— IIPOBCACHHUC SKCIICPUMEHTOB I10 SaHaHHOﬁ MCTOAUKE U aHAJIN3 PE3YIIbTATOB;

— IPOBCACHUC I/ISMepeHI/Iﬁ u H&6JIIOIICHPII>1, COCTAaBJICHUC OIIMCaHHA IPOBOJUMBIX HCCHCHOB&HHﬁ, noAroToBKa JaHHBIX IJIA COCTAaBJICHHA O630pOB,

OTYCTOB,

— COCTABJICHHUEC OTYCTA 10 BBIIIOJIHCHHOMY 3a/laHUI0, YIaCTUC BO BHCAPCHUUN PE3YJIbTATOB HCCIICIOBAHNIN U pa3pa60T0K;

— y4acTuc B pa60TaX IO AOBOAKE U OCBOCHUIO TCXHOJOIMYCCKUX ITPOICCCOB.

CDOpMI/IpyeMI)IG y 06yqa10mer0091 KOMIIETCHIIMU W 3aIlJIaHUPOBAHHBLIC PE3YJIbTaThbI Oﬁy‘{eHI/Iﬂ JAUCHOUIIIIMHE, COOTHCCCHHBIC C HHAHKATOPAMM

MOCTHKEHUS KOMIIEeTeHIM

Koa m HaumMeHoBanue

Kon u HauMeHOBaHHe HHANKATOPA

3anaHupoBaHHBIe Pe3yJIbTAThI 00y4YeHHUs

KOMIICTCHIIUHN JOCTHUKCHUA KOMIIETCHIITMN
3HATh:
— (yHIaMeHTaIbHBIE 3aKOHBI XUMHH,
— Kiaccu(UKaMio M CBOWCTBA XUMHYECKUX DJIEMEHTOB U MX COEIMHEHUH,
TK-1.2. JleMoHcTpHpYeT TEPMHHOJIOTHIO, XHUMHYECKYIO CUMBOJIHKY;
[IK-1  CnocobGeHn  ympaBisTh o
MOHUMAaHHNE TEXHOJIOTUIECKIX
TEXHOJOTUYECKUM yMeThb:
IPOIIECCOB, CIOCOOOB
o0opyoBaHuEM, BBIOMpATH
2 yIIpaBJICHUS] 000PYIOBAaHHEM U HX
cepuiiHOE W TPOEKTHPOBATH — TMPHUMEHSITh OCHOBHBIE XHUMHYECKHE 3aKOHBI, TEPMOJMHAMHYCCKHE

HOBOE 000py/I0OBaHME

B3aUMOCBSI3b C 33Ja4aMHU
JKCIUTyaTaIluu

CIIPpaBOYHBIC JAHHBIC U KOJIUYCCTBCHHBIC COOTHOMICHUS HCOpTaHH‘{CCKOﬁ XUMHHU
AJId pCHICHU A HpO(I)CCCI/IOHaJ'IBHBIX 3agaq,

— COCTaBJISITb OKHCIWUTCIBbHO-BOCCTAHOBUTCIIBHBIC PCEAKIUU U IPUMCHATH
IMMOJIYYCHHBIC HABbIKU B HpO(I)eCCI/IOHaHLHOI‘;I ACATCIIBHOCTH.




2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlMcuuIuInHAa OTHOCUTCS K O0s3aTeNbHOM YacTu, OJIoKa AMCHUIUIMH | 1O HAaIrpaBICHHIO
MOAroToBKU  bakanaBp 13.03.01 TemmosHepreTnka W  TEIUIOTEXHUKA  (Mpoduiu:
TennosHepreTnyeckue CUCTEMbl M IU(POBBIE TEXHOJOTUH, MHTEIeKTyaabHas pacrpeeneHHas
sHepreTuka, [{uppoBbie CHCTEMBI YIIPABJICHHS TEXHOIOTHISCKUMH POLIECCAMH).

JuctummHa 6a3upyercs Ha ypoBHE CPEIHETo 001Iero oopa3oBaHusl.

J71s ocBOCHUS TUCIUIUIMHBL, 00YyYaOIIUICS TOJKEH:
3HATh:

— (¢yHIaMeHTalbHbIE 3aKOHBI XUMHUHU

— KJIaccU(UKAIUIO U CBOWCTBA XMMHUYECKUX JIEMEHTOB U UX COEIMHEHUN, TEPMUHOJIOTHIO,
XHMHUYECKYIO CUMBOJIUKY;
— METOAMKHU PAacyeTOB, MPOTEKAIOMINX (HU3UKO-XUMHUECKUX MPOIIECCOB
— 00muMe 3aKOHOMEPHOCTH XUMUYECKHUX SIBJICHUI;
YMeTh:

—IIPUMCHATbL OCHOBHBIC XHUMHUUYCCKUEC 3aKOHbI, TCPMOJHUHAMHUYCCKUC CIIPABOYHLIC JaHHLIC K
KOJIMYCCTBCHHBIC COOTHOIICHHUA HeopraHqucxoﬁ XUMHHU U pCIICHUA HpO(beCCI/IOHaJII)HBIX 3aaad,

-COCTaBJIATh OKHCIUTEIbHO- BOCCTAHOBMUTENIbHBIE PEAKUUU U TNPUMEHATh IOJy4YEHHbIE
HaBBIKH, B IPO(PECCHOHATBHON NeSTETLHOCTH;

— OILICHHMBAaTh BO3MOXKHOCTb M YCJIOBHSI IPOTEKAHUsI XUMUYECKHX IPOLIECCOB;

— HCHOJB30BATh XMMHUYECKHE 3aKOHBI JIJIsl PEeHICHUS] KOHKPETHBIX MPO(ECCHOHANBHBIX 331a4 C
NPOBEICHUEM KOJIMYECTBEHHBIX BBIYMCICHUH M MCIOJIB30BaHUEM Y4eOHOH, CIIPaBOYHOU U
CIIEMAJILHOM JINTEPATypPHI.

PesynbraTel 00y4eHus1, MOTydeHHbIE TP OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPH
U3YyYEHHUH CIENYIOUMX AucIUInH: «®Pusnka», « TexHuueckas TepMOANHAMUKAY, « X UMHUYECKUII
aHaJM3 ¥ KOHTPOJIb TETFIOHOCUTEIIEH 3JIEKTPOOOOPYIOBAHMS, IPH BHITIOJHEHUH BBITYCKHON
KBAJTM(PHUKAIIMOHHOH paboThI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI
3.1. CTpykTypa TUCHHUILTHHBI
OO611ast TPyI0EMKOCTh JUCHUTUIMHBI COCTABISIET S 3a4eTHRIX enunHuil, 180 vaca.

Ne

n/n

Paszen nuclMIminHeL.
dopma IpoMeEKYTOUHOU

arrecTauu
(no cemecmpam)

Bcero

qacoB Ha

pasaen

Cemectp

Pacnpenenenue Tpy1oeMKOCTH pa3zena (B 4acax) Mo BUIaM
y4ueOHOM pabOThI

KoHnTakTHas

Jlex

Ip

JIab

KIIP

HKKII

ITA

CP

KonTt-
poJib

ConepxaHue caMOCTOSITETbHOM

paboThI
(c ykazanueM Ne nuctounuka mo . 5.1 u
CTpaHUII B HEM)

Crtpoenue atoma

15

N3yuenue teopeTuuecKkoro u
MPaKTUYECKOr0 MaTepuana:

[1], cTp. 4-15.

[2], cTp. 6-10.

BrinosiHeHHE JOMAIITHETO 3aJaHUs:
[4], Ne 1.1 - 1.6 cTp. 10-11.

XUMHYECKAsA CBI3b.

17

M3ydeHne TeopeTHUECKOTO U
IIPAKTUYECKOI0 MaTepuana:

[1], cTp. 15-34.

[2], cTp. 20-28.

BrinosnHeHue nomMamHero 3aiaHus:

[3], Ne 1.1, 1,3,1.4,1.6,1.15,1.25, 1.38
[4], Ne 2.1 - 2.7 cTp. 14-15.

OCHOBHBIE TOHATHS XUMUYECKOU
TCPMOAUHAMUKHU.

17

N3yuenue TeopeTuuecKkoro u
MPaKTUYECKOro MaTepuana:

[1], ctp. 34 -57, 82-93.
BrinosiHeHHE JOMAIITHETO 3aaHUs:
[3], Ne2.1,2.3,2.5,2.6,2.10

[4], Ne 3.1, 3.2 cTp. 21.

XHUMHUYECKOE pABHOBECHE,
oOpaTtuMble 1 HeoOpaTHUMbIe
peaKIuy, KOHCTaHTa PAaBHOBECHS
U CIIOCOOBI ee pacuerTa.

17

N3yuyenue TeopeTuuecKoro u
MPaKTUYEeCKOTO MaTepuaa;

[1], ctp. 57-147.

BrInonHenne qoMalHero 3aaHus:
[3],Ne3.2,3.3,35-3.9,4.1,5.1-55
[4], Ne4.1,4.4.,4,7 ctp. 27-28.

XuMHu4deckas KHHETHUKA.

17

N3yyenue TeopeTuuecKoro u
MPaKTUYECKOr0 MaTepuaa:

[1], cTp. 159-214.

BrinosiHeHHE JOMAIITHETO 3aaHUS:

[3], Ne 6.1 -6.7

reTepOFCHHBIe XUMHUYCCKUC

13

N3yuyenue TeopeTuuecKkoro u




Pasien IHCIHILIMHEL Pacnipenenenue TpyaoeMKOCTH paszelia (B yacax) 1o Bugam ConeprxaHue caMOCTOSITEIILHOM

Ne dopMa MPOMEKYTOUHOM o E § § y4eOHON paboThl N£)8.6OTI>I .
n/n aTTecTauu g sg z KoHTakTHas op | Konr- (c yKa%lHHeI\éITp;l ;;;0;2213«;1 mom. 5.1 u
(no cemecmpam) 5 51 O | Jlex | Mp | JIa6 | KIIP | UKKII | TIA poutb
peaKHI/II/I MPaKTUICCKOIro MaTrepuasia:

[1], cTp. 105-117.

BelInonHeHHE JOMAIITHETO 33 aHusl:
[3], e 7.1,7.3,7.5-7.9

[4], Ne 5.1,5.2,5.12 cp. 44, 47.

N3yuyenue TeopeTuuecKkoro u
MPaKTUYECKOr0 MaTepuana:

17 1 2 4 2 - - - 9 - [2], cTp. 159-167.

BrinosiHeHHE JOMAIIIHETO 3aJaHUs:
[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

PactBOpBI, X BUIBI,
PacTBOPUMOCTb.

M3ydeHne TeopeTHUEeCKOro U
OKHUCIIUTETBHO- IIPAKTUYECKOI0 MaTepuana:

8 19 1 1 4 5 - - - 9 - [2], ctp. 190-220.

BOCCTaHOBUTEJILHBIC ITPOLIECCHI. BrInoHEeHHE JOMAIITHETO 3a1aHHs:
[3], N2 9.3-9.8

W3yueHne TeopeTHIECKOTo U
MPAaKTHYECKOTO MaTepuaa:

[2], cTp. 225-232.

BbInoiHeHUE OMAIITHETO 33 aHusI:
[3], Ne 10.1-10.5.

9 | Koppo3sus meTamioB 12 1 1 2 - — — — 9 —

1 B B B B B 25 B 335 DK3aMeH IPOBOJUTCS B yCTHOH (hopme 1o

OK3aMeH 36
6I/IJ'IeTaMCOFJ'IaCHO IporpaMMe 5K3aMEHa

Hmozo 3a cemecmp 180 1 16 |32 |16 — — 2,5 80 33,5

[pumeuanue: Jlexk — nexkuuu; Ilp — mnpaxtuueckue 3anstus; Jlab — naGoparopubie pabots; KIIP — ayautopHble KOHCYJIbTallMM MO KypPCOBBIM
npoektam/paboram; MKKII — wuHIuBuayanpHble KOHCYJAbTAllMM IO KYpCcOBBIM THpoekTtam/paboram; IIA — mnpomexyrounas arrectauus; CP —
CaMOCTOSITENIbHAS pabora CTyIEHTA.




3.2.Kpartkoe conep:xaHue pas3ieaioB
1 cemecTp

1.Cmpoenue amoma
Snepnas wmopnens Peszepdopna, teopuss Ilinanka, oOcCHOBHblE TIOJIOKeHMs Teopuu bopa,
npennosoxenus Jlyn ne bpoitna. CTpoeHne MHOIO3JIEKTPOHHBIX aTOMOB: mpaBuiio KiieukoBckoro,
npuHimn [laymu, npaswio Xynnpa. [leppoaudeckoe M3MEHEHHE CBOMCTB XMMHYECKUX DIJIEMEHTOB.
DHeprusi HOHU3aLUK, CPOACTBO K JIEKTPOHY, pa3Mepbl ATOMOB U HOHOB. 3HAYEHUE NIEPUOANYECKOTO
3aKOHA.

2. Xumuueckas ces3b.
Xumnueckas cBa3b. OCHOBHBIE BUbI CBsI3U. KOBalleHTHAsI CBSI3b €€ XapaKTepucTuku. MoHHas CBs3b.
Mertoz BaJIeHTHBIX CBSI3€i: BAJICHTHOCTb, TMOpUAM3AIMS aTOMHBIX OpOUTasel, MPOCTpaHCTBEHHAS
KoH(pUrypamnusi MoJieKyn. JIOHOpHO-aKIENTOPHBIA MexXxaHu3M oOpa3oBaHUs cBsi3el. BomopomHas
cBs3b. KomiuiekcHble coeuHenys. CTpykTypa KOMIUIEKCHBIX COSIMHEHUI, LIEHTPAJIbHBINA aTOM U JIMTaH/bI,
HOMEHKJIaTypa U KJIacCCH(PUKAIHS KOMIDIEKCHBIX COSTUHEHUI.
3.0cHosHble NOHAMUSA XUMUYECKOU MEPMOOUHAMUKU.
DHeprerndeckue 3G PeKThl XUMUUECKHX peakiuid, 3akoH ['ecca. TerutoBbie 3hHEKTh XUMHISCKUX
peakuuii. MeTozpl pacueTa TermaoT o0pa3oBaHus U TEIUIOBBIX 3((HEeKTOB peakiuu. TermioTBopHas
crocoOHOCTh ToruMBa. HampapiieHne TedeHuss XAMUYECKUX MTPOLIECCOB, YHTPOIIUS, SHEPT U
['u60ca, sneprus ['enbmronbIa.
4. Xumuueckoe pasnosecue, obpamumvle u Heobpamumbvie peakyuu, KOHCMAHmMa pasHO8ecUs u
Cchocobbl ee pacuema.
[Mpunnun Jle-Illarense. CmenieHne XUMUYECKOTO PABHOBECHS MPH W3MEHEHUW KOHIICHTPALMU
pearupyromux BeUlecTB, TEMIEPATYPhL, JaBICHUE, IPUMEHEHUE KaTaau3aToOpOB.
5. Xumuueckas kunemuxa.
CKOpOCTh TOMOT€HHBIX XHMMHMUYECKMX pEaKlMi, 3aKOH [JEHUCTBUA MacC, KUHETUYEeCKas
Kiaccudukanus peaknwii. KoOHCTaHTa CKOPOCTH XMUMHYECKOHW pEakIUd U €€ 3aBHCHUMOCTH OT
temneparypsl. [Ipasuno Bant-I'odda, ypaBHeHne Appenuyca
6. [ emepozennvie xumuyeckue peakyuu
Karanu3z u ero Bunbl. llemnbie peakmumu. AncopOumsi usuveckas U XUMHUYECKas, H30TepMa
a7IcopOIMH, KOHCTAaHTa aJCOPOITMOHHOTO PAaBHOBECHS.
7. Pacmeopul, ux 8udsl, pacmeopumocmb.
PacTtBOpbI 2JIEKTPOIUTOB, WX KiIaCCHU(UKAIUSA, AIICKTPOJUTHUYECKAs IUCCOIMAIUS, KOHCTAHTa
aucconmanuu. Jluccouwanuss KUCIOT M OCHOBAHMH. DJEKTPOJIUTUYECKAs JAMCCOLMALMS BOBI.
Bonopoansiit nokazarens cpeapl. Pacuér pH pacTBOpOB KUCIOT M OCHOBaHUM. ['uaponn3 coneil.
CreneHp M KOHCTaHTa THPOJIN3a, TUAPOIN3 PA3TUNYHOTO THUIIA CONEH.
[IpousBeneHue pacTBOPUMOCTU TPYTHOPACTBOPUMBIX JIEKTPOIUTOB
8. OxucnumenvbHo-80ccmanogumebHvle NPOYECcyl.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMU, COCTaBJICHUE WX YpaBHEHUN, BaKHEHIIME
OKHCIIUTENN U BOCCTAHOBUTENH. DIEKTPOXUMHUYECKHUE Mpouecchl. 3akoH Dapajaes. DIEKTPOIHBIN
MOTEHITMAN, TallbBaHNYEeCKu. DieMeHnT Jlanmdisa — SAxobu. Dnexkrpoasrkymias cuia. [loTeHnanmsr
METaJUIMYECKUX U Ta30BbIX 3JEKTPoaA0B. CTaHIApTHBINA BOJOPOAHBIA 3JIEKTPO, BOJOPOIHAS IIKaJIa
MOTEHINAJIOB. DJEKTPOJU3. DJIEKTPOJINU3 PACTBOPOB M PACILIABOB. DJEKTPOIbI PACTBOPUMBIE U
HEpacTBOPUMBIE, IIPOLIECCHI HA DIIEKTPOAaX.
9. Koppo3sus memannos.
Koppo3uss xumudeckass U DIEKTPOXUMHYECKas. BO3HUKHOBEHHWE U paboTa KOPPO3HOHHBIX
TaTbBAaHUYECKUX JJIEMEHTOB. DJIEKTPOXMUMHYECKAss KOPPO3HsI METAJUIOB B KHCIIBIX, HEUTPAIbHBIX,
HIENTOYHBIX cpefax. 3amuTa oT Koppo3ur. OCHOBHBIE CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HHU.

3.3. TeMbI NpaKTHYECKUX 3aHATHH
1 cemecTp

1. MonspHas Macca SKBUBaJIEHTa, 3aKOH SKBUBAJICHTOB (2 4aca).



©OND U A WN

Crioco0b! BeIpaXKeHUsI KOHIIEHTpaluu (2 yaca).
Crtpoenue atoma u nnepuoandeckas cuctema JI.M. Menneneesa (2 gaca).
Xumuyeckas cBsizb. CTpoeHHE MOJIEKYI(2 Yaca).

KomruiekcHbie coequHeHus (2 Yaca).

TennosHepreTruyeckue npouecckl (2 yaca).
TemnosHepreTruyeckre nporecchi(2 yaca).
Xumuueckoe paBHOBecHe(2 yaca).

. IIpousBenenue pacTBOpUMOCTH(2 Yaca).

10 DJeKTponuTHIecKas Aucconuanusi(2 yaca).

11. Bomopoansrii moka3ateis cpeasl pH(2 gaca).

12. T'unponus pacTBopa M paciiaBa coieii(2 gaca).

13. OkucIUTETbHO-BOCCTAHOBUTEIIbHBIC pPeakinu(2 yaca).

14.DnexTpoxumuueckue npoueccol. Pacuer 3/1C ranpBanndeckoro snementa (I'9)(2 vaca).

15. 3akonsr dapazes. INEKTPOIN3 pacCTBOPOB M pacIljiaBOB(2 daca).
16. Koppo3sus meraios (2 vac).

3.4. Tembl 1a00paTOPHBIX PadoT

1 cemecTp
1. JlaGoparopHoe o0opynoBanue. TeXHUKaA BBITOIHEHHS Ja00paTOPHBIX padoT (2 yaca).
2. Wzmepenue TernoBbix 3(h(PeKToB XUMUUECKUX peakuid 1 pacuet sHeprun [ m60ca nmporecco
(2 gaca).
3. Xumuueckoe paBHOBecHe (2 daca).
4, KuHeTnKa XMMHUYECKHUX peakiuii (3 Jaca).
5. Bomopoansrii moka3zateib cpeanl pH (2 yaca).
6. Duexrpoaskymiue cribl (D/1C)u HanpsKEHNE TATbBAHMIECKHUX dJIEMEHTOB (3 Yaca)
7. Dnexrponus (24aca).
3.5.PTP

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHBI.

3.6. TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

KypcoBoii npoekt/kypcoBasi paboTa yueOHbBIM IIJIAHOM HE IPEAYCMOTPEHBI.

3.5.PTP

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHBI.

3.6. TemaTnka KypcOBBIX IPOCKTOB/KYPCOBBIX padoT

KypcoBoii  mpoekt/kypcoBas  pabora  y4eOHBIM  IIJJaHOM  HE  MPEAYCMOTPEHBI.



3.7. CooTBeTCTBHE Pa3/1e/I0B AMCUUILINHBI M (POPMUPYEMbIX B HUX KOMIIECTeHIH I

Howmep pa3nena qucouTuImHbI

3amnaHupoOBaHHBIE PE3yIbTATHI 00yUEHUS 110 Konst OIIeHOYHOE CPEICTBO
(B cooTBeTcTBHH ¢ 11.3.1)
JUCLUIUIMHE 1503010%0¢:] 1 cemectp (THMIT 1 HAUMEHOBAHHME)
(B COOTBETCTBHH ¢ paszaenom 1) TOpPOB 112131215 6 7 8 9
3HaTh:
(dbyHIaMeHTaIbHBIC 3aKOHBI XUMHN IIK-1.2 | X Tect «CtpoeHne aToMay
KJTaCCU(UKAIIMIO U CBOHCTBA XUMHYCCKHX
(uran . IK-1.2 X TecT «XuMudecKas CBS3b U CTPOCHHUE MOJICKYID»

OJICMCHTOB U UX COCIMHCHHMH,
TEPMHUHOJIOTHIO; IK-1.2 X KouTtposnbHas padora «Crioco0bl BEIpaKCHHUSI
XMMHUUYECKYI0 CUMBOJIUKY; IK-1.2 X KOHLICHTPAIH PaCTBOPOB»

YMmerhb:

IIPUMEHATh OCHOBHBIE XMMUUECKHE 3aKOHBI, 1
KOJINYECTBEHHBIE COOTHOIICHNST HEOPTaHNIECKON IIK-1.2 X Tect «PacTBOpPBI HIIEKTPOITUTOBY
XMMUH JJISL pelIeHust NpodeccroHabHbIX 3a/1a4;

Tect «OcHOBHBIE 3aKOHOMCPHOCTHU NPOTCKAHUA

IIPUMEHATH TEPMOANHAMHUECKHE CIIPABOYHbIC .
P P P T[1IK-1.2 X XUMHUYECKUX PEAKLMI»

JTaHHBIE;

MPUMEHSTH KOJMYECTBEHHBIE COOTHOLICHHS
HEOPTaHUYECKON XMMUU ISl PELICHHUS IIK-1.2 X | X
npodeccHOHaIbHBIX 3a/1a4;

KonTponbHas paborta «PacTBopbI 3neKTpoiToB»

COCTaBJISITh OKUCIIUTEILHO-BOCCTAHOBUTEILHBIE Teer «OKHCINTENBHO- BOCCTAHOBUTEIbHBIC
pCakuuu MPUMEHATH NNOJTYYCHHBIC HABBIKU,B HK—J‘Z X peaKuu»
poeCCUOHATIBHOM NS TeIbHOCTH;




4. KOMIHETEHTHOCTHO-OPHEHTUPOBAHHBIE OHEHOYHBIE MATEPHAJIbBI
JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTAIMHA 11O JUCHUIIJIMHE

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH 1O JUCIHUILINHE:
1 cemecTp

— TECTUPOBAHHUE:
1. Tect «Ctpoenue atoma,
2. Tect «Xumudeckas CBSI3b M CTPOCHHE MOJIEKYID?,
3. Tect «OcHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHKS XUMUYECKHX PEAKIIHIT,
4. Tect «PacTBOPHI IEKTPOIUTOB,
5. Tect OxucauTensHO- BOCCTAHOBUTEILHBIE pCaKkuumn»,
— KOHTPOJIbHbIE PabOTHI:
1. «CnocoOsl BeIpaxeHus: KOHIIEHTPALIUU PACTBOPOBY;
2.  «PacTBOPBI DIIEKTPOIHUTOBY.

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2. HpOMe)KyTO‘{HaH arrecranud 1Mo JMCIMIIJIMHE (‘{aCTI/I )]PICIII/II[.]'II/IHI)I):

1 cemecTp
[IpomesxyTouHast aTTecTaIys 0 UTOraM OCBOCHHUSI TUCIUIUIAHBI (MOTYJIs ) -DK3aMeH.
Ouenka omnpenensiercss B coorBercTBuu ¢ [lonoxkeHneM o OamibHO-PEHTUHIOBOM cUCTeMe st
crynenroB  ¢unmnania HHUY «MBOU» B 1. BOKCKOM Ha OCHOBaHMM CEMECTPOBOM H
9K3aMEHAIIMOHHOM COCTABISIONIUX.

B MPUIIOKCHUC K JUIIJIOMY BBIHOCUTCA OLICHKA 34 1 CEMECTD.

IIpumeuyanue: OleHOYHbIE MaTepHalbl MO AUCHUIUIMHE MPUBEACHBI B (DOHJIE OIEHOYHBIX
matepuaios OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHME JIUCIHUIIJINHBI
5.1. lleyaTHbIe ¥ JJTCKTPOHHbIC U3IAHU:

1. OOmas xumus. Teopus u 3amgauu[DneKTpoHHBIH pecypc] : yued. mocobue / mox pen. H. B.
Koposuna, H. B. Kynemosa. - Dnektpon. TekctoBble gaH. — CII6. : Jlans, 2014 2014 - URL:
http://e.lanbook.com/books/element.php? pl1_id=51723

2. AxmertoB, H. C. O6mas u Heoprauuyeckass XuMus [DneKkTpoHHbIN pecypc] : yueonuk / H. C.
AxmetoB. - 8- wm3a. - OmekTtpoH. TekctoBblie paH. — CII6.: Jlams, 2014 - URL:
http://e.lanbook.com/books/element.php?pll_id=50684

3. Apremenko, A. WU. Opranwdveckas XAMHUS JUISI HEXUMHUYECCKHX HAIpPABICHUH TOJITOTOBKU
[DnexTpoHHBI pecypc] : yueb. mocobue/ A. U. ApremeHko. - 3-€ W3A. , HCIpP. - DIEKTPOH.
TekcToBBIE JaH. — CIIo. : Jlaus, 2013 - URL:
http://e.lanbook.com/books/element.php?pll_id=38835

4. CsepmioBa, H. JI. OOmas w HeopraHWYecKass XUMHS: HKCICPUMEHTAJIbHBIC 3a/lauydl H
ynpaxkHeHus [DneKTpoHHbIN pecypce] : yueO. mocobue / H. [I. CBepaiosa. - DIEeKTPOH. TEKCTOBbIE
nan. — CII6. : Jlans, 2013. — URL.: http://e.lanbook.com/books/element.php?pll_id=13007

5. KopoBun, H. B. O6mas xumus : yueonuk / H. B. KopoBun. — 6-e u3z., crep. - M. : Boicmas
mkona, 2005. - 557 c.

6. 3amaum U ynpaskHeHuUsl Mo oduIel XumMum : yued. mocobue i CTyACHTOB By30B / mox pen. H.
B. KoposuHa. - M. : Beicas mikona, 2003. - 255 c.



5.2JIuueH3u0HHOE U CBOOOIHO pacpoCcTpaHsieMoe MPOrpaMMHoe odecrneyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKiIOYasi npodeccnoHaIbHbIe 0a3bl TaHHBIX U HH(OPMALHOHHbIE
CIPAaBOYHbIE CHCTEMBI:

YuuBepcuterckas napopmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru

CrnpaBouHo-mpaBoBas cucrema «Koncymnbraut+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru

baszagannsix Web of Science https://apps.webofknowledge.com/

basa manubix Scopushttps://www.scopus.com

[TopTan oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

basza OTKpeITBIX JaHHBIX MuHucrepcTBa Tpyda UM COLUANbHOM  3amuTbl PO
https://rosmintrud.ru/opendata

ba3a nanneix Hay4noii anexrponnoii oudnnoreku eLIBRARY.RU https://elibrary.ru/

ba3za maHHbIX MPOheCCHOHATBHBIX CTaHAapTOB MHUHUCTEPCTBA TPYA M COLUATBHOM 3aIlUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl manHbpIX MUHHCTEPCTBA SKOHOMUYECKOT0 pa3sutus PD http://www.economy.gov.ru

Basa otkpeITeIx manHbix Pochurmonuropunra http://www.fedsfm.ru/opendata

OnekrponHas 0a3a nanueix «M3narensctBo Jlanb» https://e.lanbook.com

denepanbHas rocymapcTBeHHas WH(poOpMalMoHHas cucrema «HammoHanbHas 3JIEKTPOHHAS
oubmmorekay» https://H36.pd

HanunonansHbIil mopTai oHaaiiH o0yuenus «OTKpbIToe oOpaszoBanuey https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

OdunuansHpiii  caiit DenepanbHOrO0 areHTCTBa M0 TEXHHYECKOMY PETYJIHPOBAHHIO U
metposoruu http://protect.gost.ru/

Onekrponnas oudaroreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUNYECKOE OBECIHEYEHUE JUCHHUIIJINHBI

JlekioHHbBIE, TPAaKTUYECKHE U J1TaOOpaTOpHbBIE 3aHATUSL TPOBOAATCS JabopaTopuu
XUMHYECKUX TEXHONOTUH UM. 150-1eThsi nepruoauyecKol CUCTEMbl XUMUYECKUX 3ieMeHToB J[.H.
MenneneeBa. B aynutopHoil wactu 3ToW jabopaTopuu CcHaOkeHa OO0OpyAOBaHUEM IS TTOKa3a
oOydJarmux  MaTepuaioB, CpEICTBaMHU  3BYKOBOCIIPOHM3BEICHHS, JTOCKOW  ayJUTOPHOM,
o0opymoBaHWEeM Ui TPEJICTaBIICHUS] TIpe3eHTauui (IUIa3MEHHasi TMaHellb, TMePCOHATbHBIN
KOMIIBIOTED).

JlabopaTopHas 4acTh OCHAIIICHA:
—  aKBaJUCTHJUIATOP JIEKTPUUECKH;

— BEChl aHAIUTUYECKHUE;

—  BEChI TEXHUUYECKHUE;

— IKad CyHMIMIIBHBIH;

— KOHAYKTOMETP;

— HMOHOMEp J1a00PaTOPHBIIA;

— MeEIIAJIKd MarHUTHBIE;

— 1Kad BBITSKHOM;

—  CTOJIBI TUTPOBAJIbHBIN;

— TECTOBBIX YCTAHOBOK OOPAaTHOI'0 OCMOCA M CTAHIIMU XUMHUYECKON OUNCTKU MeMOpaH;
— CcTeHn juis onpeaeneHus uagaekca SDI


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

Ipuio:xkenue A

BAJJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHUILJIMHBI

XUMUS

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYHIEro KOHTPOJIS yCII€eBAEMOCTH MO JUCHUILIINHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Tect «CtpoeHue aroma;

TecT «Xumudeckast CBSI3b H CTPOCHHE MOJICKYI»;
Tect «OcHOBHBIE 3aKOHOMEPHOCTH POTEKAHUSI XUMHYECKUX PEaKIU»;

TecT «PacTBOPHI 3JCKTPOIUTOBY;
TecTt OxucauTenbHO- BOCCTAHOBUTEILHBIE PCaKIumn»,
KonTponbnas pabota «CriocoObl BbIpaskeHUsI KOHIICHTPAIIUU PaCTBOPOBY;
KonTponbHas padota «PacTBOpbI 37EKTPOIUTOBY.

Bujx npomexyTo4HOI aTTecTallMu — YK3aMEH.

TpynoeMKOCTb TUCIUIIIIUHBIL =3 3.€.

Howmep Pasen qucuuruiMabl Nunekc|KM-1|KM-2 |KM-3 |KM-4 |KM-5 (KM-6 KM-7 9K3aMeH
paszgena KM:

Crpoenue atoma

1 + | + +
XuMuyecKkasl CBSI3b.

2 + +
OCHOBHEBIE MMOHITUS XUMHYECKOMN

3 TEPMOJIMHAMUKH. + + +
XumMuueckoe paBHOBECHE,
o0paTuMbIe U HEOOpATUMEIE

4 p p + + +
peakiu, KOHCTaHTa PAaBHOBECHS
Y CIOCOOBI ee pacuera
XuMuyeckass KHHETHKA.

5 +

6 I'ereporeHHbIe XUMUYECKUE +
peaxuuu

7 PacTtBOpEI, X BHIBL, +
PacTBOPUMOCTb.

8 OKHCIIUTENHHO- +
BOCCTaHOBUTEJbHBIE TPOIIECCHI

9 Koppo3sus meTamnos. +

MunuManbHBbIH 6211 3a KM | 9 S S 5 5 7 8 20
MaxkcumanbHblii 6ami3a KM | 8 8 8 8 8 10 10 40




