MMUHHCTEPCTBO HAayKH M BbICIIero oopasoBanusi P®
depepasibHOE IrOCy/JapCTBeHHOE 0I0/KeTHOe 00pa3oBaTe/IbHOE yUpeK/ieHHe
BBICIIEr0 00pa3oBaHusA
«HarnmoHanbHbIN MCC/1e[j0BaTe/IbCKUM YHUBepcuteT « MOW»

duwmman PI'vOY BO «<HNNY «MON» B r. Bo/DkcKoM

Hanpasienue nogroroBku: 13.03.02 J1eKTpo3HepreTUKa U 3/1eKTPOTeXHUKA

HaumeHoBaHHe 00pa3oBaTe/IbHON MPOrpaMMbl: JJIEKTPOIHEPreTHYEeCKHe CHCTeMbI U IU(POBbIe TEXHOJIOTHH,
OudpoBbie cucTeMbl pe/ieHON 3alUTHI M aBTOMATHKH, ['MP03/IEKTPOCTAaHIMH M LH(POBBIE TEXHO/IOTHH,
HuTennekryaabHasi BO300HOB/IsAeMas YHepreTuKa

YpoBeHb 00pa3oBaHus: 6akajiaBpuaT

®dopma 00yueHHUs: OUHas

Pa6ouasi nporpaMma AMCIMIUINHBI
XnMust

Bnox Bbaok 1 «/{ucouninHb (MOAY/IH)»

Oo0sa3arebHasA YacTh

b1.0.02

YacTp 00pa3oBaTe/IbHOI NPOrpaMMBbI

MHAeKC AYCHMILIMHBI 110 YUe0HOMY I/IaHy

TPpys0eMKOCTb B 3aUeTHBIX eAMHHUIIAX 5

Yacor (Bcero) mo yueGHomy IiaHy

1 cemectp - 180

Jlekiuu

1 cemectp - 16 uacoB

ITpakTHUueckue 3aHATHA

1 cemectp - 32 uacoB

JTabopaTopHbIie padoThI

1 cemectp - 16 uacos

KoHcynbTammum no KypcoBomy npoekry/ padore

y‘leﬁHLlM IIJIAHOM He IIpeyCMOTPEHbI

CamocronaTe/nbHas padoTa

1 cemectp - 80 yacos

IIpome)xyTouHasi aTTecTalis:
3K3aMeH

1 cemectp - 2,5 yaca

Kontpoas:
5K3aMeH

1 cemectp - 33,5 yaca
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MPOIPAMMY COCTABHJI:

IIpodeccop kadenpr IHepreTuin,
K.T.H., IOIEHT . M.B. Onoesiiesa
(A0UBEHOCTE, YUEHRR CTENEHE, YIEHOE JBAHNE ) ) (pacmmdiponka moamscK)

A
o~

3aBeyiomuii kaeapoi IHepreTHKH E.I'. 3enuna

(HEamanHe kadenps) (o anmc) (paCIIHIpoRKE BOIIHCH)

PykosoauTens o0pasoBate/ibHOil IIPOrpaMMBl DNEKTPOIHEPrETHUECKHE CHCTEMBI B [H(POBLIE Tex-
HOJIOTHH

Jouent kadeapsr DHEPreTHKH.
K.T.H., IOEHT B.H. Kyvpranos
(ATEROCTD, YHEHIH CTENEHD, YIEHOE IRAHWE ) {pacisdiponka noanucn}

Pykosomurents ofpasosarenshoii nporpammel L{udpossie cHeTeMel peneifHoil 3aimmuTel § aBTOMATH-
KH

3asemyrommii kadeapoi DHepreTHKH, )
K.T.H., JOLEHT \ E.I'. 3ennna

!

(ADMEHOCTE, YHCHAR CTENEHE, YYEHOE IBAHNE ) {i\ﬁnm'm.) (pacuipipoBKa NOANKEH)

PykoBomuTens oGpasoBaresbHbIX mporpamMM [HIAPOaIeKTPOCTAHIHE H ITHAPOBLIE TexHOMOrHH, Ui-
TEIUIEKTYAIEHAA BO300OHOBIsEMAn IHEPreTHRA ==

Jouent kadeaps IHepreTHKH,

K.T.H., IOIEHT @// H.B. Baiinakosa

[ BOTKHOCTS, YICHAS CTENEHB, YUEHDE IBAHKE) {momnses (PACTIHQOEKE NOATHCH)

COI'TACOBAHO:

DA

3asemyromuii kadenpoi IHepreTHKH E.I". 3enuna

{Haznasie Kadeap) {ritanfch) (PRCIHIPORKA NOITHCH)



1. E/IN 1 3AJAYA OCBOEHUSA TNUCHUITJINHbI
Ienb ocBoeHUs AUCHUILIMHBI: COCTOUT B U3yUeHHe MeTOZIOB U CPe/ICTB //isi JOPMUPOBAHUS Y 00YUaOIIUXCSl TEOPETHUECKHX U MPAKTHUECKHUX HABLIKOB T10
OCHOBHBIM aCIieKTaM TEPMOJIUHAMUKH, KUHETUKM XUMHUECKUX PeaKI|ii, TEOPUM 0OMEHHBIX U OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/TBHBIX MTPOLIECCOB, HEOOXOAUMBIX JIJIsT

MIpYMeHEeHUs NPY U3yYeHUU AUCLUIUIVH IPDYTHUX KypPCOB.

3agauu JMCIMILIAHBI:

3azaueit U3ydyeHus AUCLUITUHBI SIBJISIETCS MOATOTOBKA OakasiaBpa K pelleHH0 MpodecCcoHaIbHBIX 3a/jau:

— M3y4yeHHe HayYHO-TeXHUUYeCKOH MH(OpMaIK, 0TeYeCTBEHHOTO M 3apy0e)KHOT0 OTbITa 10 TeMATHKe UCC/IeI0BaHMUS;

— MpoBe/ieHNe SKCIIePUMEHTOB 10 33/laHHOM MeTO/IMKe U aHa/Iu3 pe3y/bTaToB;

— IIpOBeJieHne I/IBMepeHI/Iﬁ n Ha6J'IIOAEHI/II‘/JI, COCTaBJ/IeHHe OIIMCaHHsA IMMPOBOAHWMBIX HCCHEAOBaHHfI, MoAroToBKa AaHHBIX [1Jid COCTaBJ/I€eHUA 063OPOB,

OTYETOB;

— COCTaBJ/IeHHe OTUeTa 10 BBIIIOJIHEHHOMY 3d/1aHWI0, YUdCTHe BO BHeAPDEHWH Pe3yJ/IbTATOB I/ICCJ'IE,E[OBaHI/II\/’I u pa3pa60TOK;

— yuacCTue B pa60TaX 10 4OBOJKe U OCBOEHHUIO TEXHOJ/IOTMYECKHX ITPOLIeCCOB.

CDOPMI/IPYEMBIE y 06yqa}omeroc;1 KOMIIETEHIIUN U 3dIVIAHMPDOBAHHLIE Pe3y/IbTAThI 06y‘IEHI/lH AUCLUAIVIMHEe, COOTHeCeHHbIe C HHAUKATOPaMH

MOCTYDKeHHSI KOMITeTeHI[UH:

Koa u HaumeHoBaHHe

Kop 1 HauMeHOBaHHe MHANKATOpPa

3anyiaHHpOBaHHbIE Pe3y/IbTaThl 00yUeHUsI

KOMIIeTeHIIUH AOCTHOKEeHMA KOMIIeTEeHIIUHN
3HaTh:
— (dyHgamMeHTabHbIe 3aKOHbI XUMUU;
— KjJaccu(UKalUo ¥ CBOWCTBA XUMUUYECKHX 3/IEMEHTOB U WX COeAVHEHUH,
IIK-1.2. JIeMOHCTDUDVET TEPMHHOJIOT IO, XUMUUECKYHO CHMBOJIHKY;
IMK-1  CrniocobeH  ympaBmsTh A PUPY
TIOHUMaHHWe TeXHOIOTHUECKUX
TeXHOJIOTHUECKUM yMeThb:
TIPOIIECCOB, CITIOCOO0B
obopyZoBaHUEM, BBIOMpATh

cepuiiHOe YW  TPOEKTHUPOBATh
HOBOe 000py/IoBaHMe

yTipaBJieHUsi 000pyI0BaHUEM U UX
B3aUMOCBSI3b C 3a/lauaMH
9KCTUTyaTaluu

- T[pUMEHATbL OCHOBHbIE XHWMHYECKHE

CIIpaBOYHEBIE [1dHHbBIE€ M KOJIMYeCTBEHHbBIE COOTHOILEHHA HEOpFaHHHECKOﬁ XUMHNHU

3aKOHbI, TepMOJMHaMHUUecKre
[J1s pellieHrs1 TpodeCCUOHAabHBIX 3a/auy;

- COCTaBJISITb OKHUCJ/IUTETbHO-BOCCTAHOBUTE/IbHbIE DeaklMd U TNPUMEHSITh
TM0JTyYeHHbIe HaBBIKU B TIPO()eCCHOHAMBbHOM [1esiTe/TbHOCTH.




2. MECTO JUCIIMIUVINHBI B CTPYKTYPE OIIOII BO

JMcLuIuiiHa OTHOCUTCS K 00si3aTe/lbHOH YacTH, 0J/0Ka AWUCIMIUVIMH 1 TI0 HarpaB/IeHHIO
noArotoBkr  bakamaBp 13.03.02 DsieKTposHepreTHKa U  37eKTPOTexXHUKa (mpoduiu:
DNIeKTPOIHepreTUUeCKue CHUCTeMbl U LIU(PPOBbIe TexHoyoruH, LludpoBbie cucTembl peselHOM
3alUThl U aBTOMAaTHKHW, ['MAPO3/1eKTPOCTAaHIIMU U LM(pOBble TeXHONOruH, VHTennekTyanbHas
BO300HOBJIsieMasi SHEePTreTHKa).

HucuunivHa 6a3vpyeTcst Ha YpOBHe Cpe/iHero 0011ero oOpa3oBaHusl.

[1711 0CBOEHMS AMCLIUTUIMHBI, 00YUYaIOL[UICS JO/DKEH:
3HAThb:

- dyHJaMeHTa/IbHbIe 3aKOHbI XUMUU

- Kjaccu(UKaluio U CBOMCTBA XUMUUECKHX 3/IEMEHTOB U UX COeJUHeHUM, TEPMHUHOJIOTHIO,
XUMHYECKYI0 CUMBOJIUKY;
- MeTOJMKHU pacueToB, MPOTEKAaOIUX (PU3UKO-XUMUYECKUX TPOLIeCCOB
- 001Me 3aKOHOMEPHOCTH XUMUUeCKUX SIB/IeHU;
yMeThb:

—IIPUMEHATbL OCHOBHbIE€ XWMHWUYECKHWE 3dKOHbI, TepMOJWMHaMHWUYeCKHE CIIPpaBOYHEBIE [OdHHBIE U
KOJ/InueCTBeHHbIe COOTHOIIIEHUA HeopFaHquCKOﬁ XUMHWU JIdd pellieHud HpOCl)ECCI/IOHa]'ILHbIX 3da/iay;

-COCTaB/ISITb OKUC/IMTE/bHO- BOCCTAHOBUTE/IbHble PpeaklUM W TPUMEHSTb I0/y4YeHHble
HaBBIKU, B PO(eCCUOHATbHOU J1esITeNTbHOCTH;

— OLleHMBaTh BO3MOXXHOCTb M YCJIOBHS IIPOTEKaHUsI XUMUUYECKUX TPOLIeCCOB;

— WCIO/b30BaTh XMMUYECKHUe 3aKOHBI /i/Is pellleHUs] KOHKPeTHbIX MPOo(eCcCUOHaNbHBIX 3a7iau C
TIpOBe/ieHHeM KOTWYeCTBEHHBIX BBIUMC/IEHWH U MCIIO/b30BaHWeM yueOHOM, CIIpaBOYHOMN U
CreLraJbHOU JIMTepaTyphl.

Pe3ynbTaThl 00yueHus, 1oJIydeHHbIe TIPU OCBOEHUH AUCLMILIMHBI, He0OXOJUMBI ITpU
W3yueHUH CIeyIOLUUX AUCHUIUIUH: «®Pu3rka», « TexHUueckasi TepMOAMHAMUKa», « XUMUUECKUI
aHa/nM3 ¥ KOHTPOJIb TeIJIOHOCHUTe/Iel 371eKTPO0O0pYJ0BaH sI», TIPY BBITIOTHEHUH BBITYCKHOM
KBa/M(UKALMOHHOW pabOTHI.



3. CTPYKTYPA U COAEPXAHUE JUCITAIL/INHbBI
3.1. CTpyKTypa JUCHUI/IMHBI
OO0i11ast TpyJ0eMKOCTb JUCIUTTAHBI COCTAB/ISIeT 5 3aueTHBIX equHuIl, 180 yacos.

Pasjies IMCITUITAHBL - N Pacnpenenenue TPY/0EMKOCTH pasjiena (B wacax) 1o BuIAM CojiepxaHve CaMOCTOSITe/TbHOU
Ne DopMa MDOMEKYTOUHOMN o i E g yueOHOU paboThbI Npa60TbI i
n/m aTTeCcTaluu g § g > KoHTaKTHas cp KoHT- (c yKagaHHelprZ:;O; Egﬁ; ot o4 1
(no cemecmpam) = O | Jlex | Tp | JIa6 | KIIP | UKKII | TTA poJb
M3ydeHne TeOpeTHYECKOTO U
MpaKTHUUeCcKoro MaTrepyrana:
CTtpoeHue aToma [1], cTp. 4-15.
1 15 1 2 4 l B B - 9 - [2], cTp. 6-10.
Brinonnenue AOMalllHero 3a/iaHus:
[4], Ne 1.1 - 1.6 cTp. 10-11.
W3yueHue TeopeTuyeckoro u
MPaKTUYeCKOTo MaTepuraia:
XyMUYeckasi CBSI3b. (1], crp. 15-34.
2 17 1 2 4 2 - - — 9 — [2], cTp. 20-28.
Brimnosinenue AOMalllHero 3aJaHus:
[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.
I/I3yqu1/1e TeOpeTUYeCKOoro u
MpaKTHUUeCcKoro MaTrepurana:
3 OCHOBHBIE TOHATUSA XUMHUUECKOU 17 1 ) 4 2 9 [1], cTp. 34 -57, 82-93.
TepMO/JVHAMUKH. - - B - BRINO/IHEHNe [JOMAIHETO 3aJaHus:
[3], Ne 2.1, 2.3, 2.5, 2.6, 2.10
[4], Ne 3.1, 3.2 cTp. 21.
I/I3yquI/1e TEOPeTUUeCKoro 1
XHUMHYecKoe paBHOBeCHe, NpaKTUYeCKOro MaTepyaJa:
4 obpaTuMble 1 HeOOpaTHUMBbIe 17 1 ? 4 ’ B B 3 9 3 [1], cTp. 57-147.
peaki1, KOHCTaHTa paBHOBEeCHS Beino/HeHne OMaIIHero 3a/jaHus:
U CrIoCO6bI ee pacuerTa. [3], Ne 3.2, 3.3,3.5-3.9, 4.1, 5.1-5.5
[4], Ne 4.1, 4.4., 4,7 cTp. 27-28.
I/IBYIIEHI/IE TEOPETUUEeCKOro 1
MPaKTU4YeCKOro MaTepuasia:
5 | XuMmnueckasi KWUHeTHKa. 17 1 2 4 3 — - - 8 - [1], cTp. 159-214.
BrinosiHeHre JoMalllHero 3a/jaHus:
[3], Ne 6.1 -6.7
6 | I'eTeporeHHbie XUMHAUECKUE 13 1 2 2 - - - — 9 — M3yuenne TeOpeTHYeCKOro 1




Paszien JUCHUITIVHEL PacnipesienieHre TPy J0EMKOCTH pa3zena (B uacax) 1o BHjamMm Cojiep>kaHre CaMOCTOSTETbHOM

© a
No dopMa IpOMeKYTOUHOH g i’: E g yueOHOM paboThl paboThI
/1 arTecTalun 5 § &l 3 KonTakTHas cp KoHT- (c ykasanrem Ne ucTouHuKa 1o 1. 5.1 u
[«
(no cemecmpam) 5 "] O | Jlex | Ilp | Jia6 | KIIP | MIKKII | TIA porb CTPAHHL, B Hew)

MpaKTUYeCKOro MaTepuana:

[1], cTp. 105-117.

peaKuun BrinosiHeHue foMalllHero 3a/jaHust:
[3, Ne 7.1, 7.3, 7.5-7.9

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

M3yueHne TeopeTUIeCKOro 1
TIPaKTUUYECKOTO MaTepuaJa:

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

BbINo/HeHHe JOMalIHero 3ajaHus:
[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

PactBopbl, UX BUJBI,
pPacTBOPHUMOCTb.

M3yueHnne TeopeTUYECKOro U

OKUCIUTEeTBHO- TNpaKTUYeCKOro MaTepHara:
8 19 1 1 4 5 - - - 9 — [2], cTp. 190-220.
POCCTAHOBUTE/ILHBIE MPOLUECCRL BhINo/HeHye J0MallHero 3a/laHus:

[3], Ne 9.3-9.8

W3yueHue TeopeTuueckoro u
MIpaKTUUeCcKoro Marepurana:

[2], cTp. 225-232.

BblIrosiHeHMe OMaIIIHero 3afaHust:
[3], Ne 10.1-10.5.

9 | Koppo3susa metanios 12 1 1 2 - — — - 9 -

OK3aMeH IPOBOAUTCS B yCTHOH hopme 110
OueTamMmcorIacHo MporpaMme 3K3ameHa

JK3ameH 36 1 - — - - - 2,5 - 33,5

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

[Ipumeuanue: Jlek — sekuuu; IIp — mpaktuueckue 3aHATUsA; Jlab — sabopatophbie pabotel; KIIP — ayaWTOpHBIE KOHCYIBTALMM IO KYPCOBLIM
npoektam/paboram; WKKII — wHguBHAyanbHble KOHCY/IbTalMM TI0 KypCOBBIM TipoekTam/paboram; ITA — mpomexyrouHasi arrectauusi; CP —
caMocTosiTe/IbHast paboTa CTyieHTa.




3.2.KpaTkoe coep>xaHue pas3/ie/10B
1 cemecTp

1.CmpoeHue amoma
fAnepHas wmogens Pesepdoppaa, Teopusi IlnaHka, OCHOBHble TIO/iOXKeHUs1 Teopuu bopa,
nipeanosioxkenus: Jlyu ne bpoiins. CTpoeHWe MHOr03/€KTPOHHBIX aTOMOB: TpaBU/IO KiieukoBCKoOro,
npuHimn [laymm, npaBuno XyHza. [lepuoguueckoe uM3MeHeHHe CBOWMCTB XMMHUYECKUX 3/1€MEHTOB.
OHeprusi MOHM3aLuu, CPOJCTBO K 3/IEKTPOHY, pa3Mepbl aTOMOB ¥ MOHOB. 3HaueHue MepruoruyecKoro
3aKOHa.

2. Xumuueckas cesi3b.
Xumunyeckass cBsi3b. OCHOBHBble BU/bI CBSI3U. KoBaneHTHas CBs3b ee XapakKTepUCTUKU. VoHHas
CBs3b. MeTO[, BalleHTHBIX CBsSI3eli:  Ba/JIEHTHOCTb, TUOpWAM3alMs ~aTOMHBIX  opOuTanew,
TIPOCTPAHCTBeHHasi KOHGUryparuss MoJieKy/. [IoHOpHO-aKIeNnTOpHBIA MeXaHW3M 00pa30BaHUs
cBsa3eil. BopopogHast cBsi3b. KowmruiekcHble coemuHeHusi. CTpyKTypa KOMITIEKCHBIX —COeIMHEHHWH,
LieHTpa/TbHbIM aTOM U JITaH/Ibl, HOMEHK/IaTypa U K/IaCCCU(PUKALMS KOMILIEKCHBIX COeJMHEHHIA.
3.0OCHOBHble NOHSIMUS XUMUUYECKOU MepMOOUHAMUKLU.
OHepretuueckue 3G heKThl XMMHUUEeCKUX peakijui, 3akoH ['ecca. TerioBbie 3¢heKTbl XMMUUECKUX
peakiyii. MeTozibl pacueTa TeTUIOT 00pa30BaHUs M TETUIOBBIX 3¢ (heKTOB peakiuu. TernaoTBOpHast
CrocoOHOCTH TOTUTMBA. HampaB/iieHre TeueHUsi XUMAYeCKUX TPOLIeCCOB, SHTPOTHS, SHePTUst
I'n66ca, sneprus ['enbMrosbIia.
4. Xumuueckoe pasHogecue, obpamumble U Heobpamumble peakyuu, KOHCMAaHMmMa pagHoeecus u
cnocobbl ee pacyemad.
IMTpunuun Jle-IlaTenve. CMellleHWe XMMWYECKOTO PaBHOBeCHsl TIPA WM3MEHEHWM KOHLIEHTpaLuu
pearvpyrolux BelecTB, TeMeparypsl, JaBaeHue, NpUMeHeHre KaTaau3aTopoB.
5. Xumuyeckas KuHemukd.
CKOpOCTb TOMOTE€HHBbIX XUMWYECKHMX peakldd, 3aKOH [JeUCTBUSI MacC, KUHeTUuueckKasi
Knaccudukanys peakimii. KoHCTaHTa CKOPOCTM XMMUUECKOW peakllUd W ee 3aBUCUMOCTb OT
temrnepartypsl. [IpaBuno Bant-I'odda, ypaBHeHre AppeHuyca
6. I'emepozeHHble xXuMu4ecKue peakyuu
Karanmu3 u ero Buabl. llenHble peakiuu. Azcop6iust ¢u3ndyeckas W XUMHUeCKas, WU30TepMa
azicopOI[1H, KOHCTaHTa a/ICOPOIJMOHHOTO PaBHOBECHS.
7. Pacmeopbl, ux udbl, pacmeopumocme.
PacTBOpbI 3/1€KTPOUTOB, WX KiacCU(UKALUs, 37eKTPOIUTHYeCcKasi AUCCOLMALUsi, KOHCTaHTa
gucconuanuu. Jluccoupansi KUCJAOT U OCHOBAaHUW. OJIEKTPOIUTHYECKasi [UCCOLMALUsl BOJbI.
BojiopoziHblii mokasaTenb cpe/ibl. Pacuét pH pacTBOpoB KMC/IOT U OCHOBaHUM. ['ipoin3 covieid.
CrerneHb U KOHCTaHTa TUAPO/IM3a, TUAPOIN3 PA3/IMUHOTO THIIA COJIEeM.
[Tpou3BesieHre PACTBOPUMOCTH TPY/JHOPACTBOPHMBIX 3/IEKTPOJIUTOB
8. Okucaume/nbHO-80CCMAHOBUME/IbHbIE NPOYECChl.
OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  DEeaKI[UM, COCTaBleHWe WX YypaBHEHUM, BaKHeMllue
OKHC/IUTE/IM U BOCCTAHOBUTE/U. DJIEKTPOXUMUYECKHe Tipouecchl. 3akoH dapajesi. DneKTpOJHbIN
TIOTeHIIUa/, ralbBaHWYeCKuid. JieMeHT annaisa — KoOou. DeKTpoABKyIast cusa. [loTeHuabl
MeTa/UTMUeCKUX U Ta30BbIX 3/1eKTPoioB. CTaHAApTHBIM BOAOPOAHbIN 3/1€KTPO/I, BOJOPOAHAs 1IKajia
MOTeHLMaoB. JJEeKTPOIU3. D/EeKTPOJ/M3 PacTBOPOB M PAaCIIaBOB. DJIEKTPOJbl PacTBOPUMbIE U
HepacTBOpPUMbIe, TIPOLIeCCHI Ha 3JIeKTPOJaX.
9. Koppo3us memasios.
Koppo3usi xumuueckass W 3/1€KTPOXUMHYeCKas. Bo3HUKHOBeHMe U paboTa KOPPO3HUOHHBIX
rajibBaHAYeCKUX 3/1eMEHTOB. JJIeKTPOXUMHUUEeCKass KOPPO3usi MeTa/yIOB B KUCJIbIX, HEHTpabHbIX,
IIeJIOYHBbIX CpefiaX. 3aluTa OT Koppo3uu. OCHOBHbBIE CITIOCOOBI 3alUThl META/UIOB OT KOPPO3UH.

3.3. Tembl NpaKTUYECKHUX 3aHATUHMN
1 cemecTp

1. MoJisipHasi Macca SKBUBaJieHTa, 3aKOH SKBMBa/IeHTOB (2 yaca).



CriocoObI BhIpaKeHHUsT KOHLIEHTpaluu (2 yaca).
CtpoeHue aToMa u riepuonueckasi cuctema J1.M. MeHeneeBa (2 yaca).
. Xumnueckas cBsi3b. CTpoeHue Mosiekys(2 4aca).

. KommiekcHele coegunenus (2 4aca).

Temnno3HepreTrueckue mporecchl (2 yaca).

TennosHepreTrueckue nporeccoi(2 yaca).

XuUMHUUecKoe paBHOBecHe(2 yaca).

[Ipowr3BesieHre pacTBOPUMOCTH(2 Yaca).

10. SnekTposMTHUECKas AUCCOLMaLysi(2 yaca).

11. BogopoaHbiii riokasaTesib cpeibl pH(2 uaca).

12. T'uiposii3 pacTBOpa UM paciijiaBa coei(2 yaca).

13. OkucC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE peakl[uu(2 uaca).

14. Dnekrpoxumuueckue rporieccel. Pacuet 3/IC rampBanuueckoro snemenTa (I'9)(2 4aca).

15. 3akonbl Papages. DIeKTpoJIM3 paCTBOPOB U pacIylaBoB(2 yaca).
16. Koppo3us MeTanios (2 yac).

©CEND U AWN

3.4. Tembl 1a00paTOPHBIX padoT
1 cemecTp

JIaboparopHoe o6opyzoBaHye. TexXHUKa BBITOTHEHHS Tab0paTopHBIX paborT (2 yaca).
V3mepenue TeryioBbIX 3(h(PeKTOB XMMHUUECKUX peakluii U pacueT 3Heprur ['nb06ca rpoiieccor
(2 yaca).

XuMHUUecKoe paBHOBecHe (2 uaca).

KunHeTnka xumMuueckux peakijuii (3 yaca).

BojiopoziHblii mokasaTenb cpe/ibl pH (2 yaca).

Onekrposwkyiiye ciibl (DIC)u HanpsyKeHHe rajbBaHUUeCKUX 371eMeHToB (3 uaca)

N kW

Onekrponu3 (2uaca).

3.5. PTP
YueOHBIM IJITAHOM He TIpelyCMOTPEeHBbI.

3.6. TemaTHKa KypCOBBIX POEKTOB/KYPCOBBIX padoT
Kypcogotii mpoekT/KypcoBasi paboTa yueOHBIM IJIAHOM He TIPeAyCMOTPEHBI.

3.5. PTP
YueOHBIM MMJITAHOM He TIPelyCMOTPEHBI.

3.6. TemaTHKa KypCOBBIX IPOEKTOB/KYPCOBBIX PadoT
KypcoBoii mpoekT/KypcoBasi paboTa yueOHbIM IJIAHOM He TIPelyCMOTPEeHbI.



3.7. CooTBeTCTBHE pa3/ie/ioB JUCIUIUIUHBI U (JopMUpPYeMBIX B HUX KOMIIeTeHI[Hi

Howmep pa3zena JUCLUTIMHEI

3arlaHMpOBaHHbIE Pe3y/bTaThl 00yUeHHs TI0 Koger OLeHOYHOe CpeJiCTBO
p Pesy. y A (B cooTBercTBUM C 11.3.1) a PEA
JUCLIATIUHE HWHJWKa 1 cemectp (Tun ¥ HaMeHOBaHMe)
(B cooTBeTCTBUU C pa3ziesnoM 1) TOpPOB 312415 6 7
3HaThb:
(yHZIaMeHTa/TbHbIe 3aKOHbI XUMUN I1K-1.2 Tect «CTpoeHue aToMa»
K/IacCU(UKALUIO U CBOWCTBA XUMHUYECKUX
(purany o ITK-1.2 TecT «XUMHUeCKast CBsI3b U CTPOEHHE MOJIEKYJ»
3JIEMEHTOB U MX COeJIMHEeHNH;
TEePMHUHOJIOTHIO; ITK-1.2 X KoutposibHast pabora «Crioco6bl BbIpaKeHHUsT
XUMHUYECKYI0 CUMBOJIUKY; I1K-1.2 X KOHIIEHTPAI[{! PAaCTBOPOB»
Ymertn:
MIPUMEHSITb OCHOBHbBIE XUMHUUECKUE 3aKOHBI, U
KO/IMUeCTBEHHbIE COOTHOIIIEHUS HEOPTaHUUECKOU IIK-1.2 X Tect «PacTBOpPBI 3/IEKTPOIUTOB»
XUMHUH [IJ1s1 peliieHusi MpodecCroHanbHbIX 33/1a4;
Tect «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaAHUS
TPUMEHSATh TePMOAVHAMUYECKUE CTIPABOUHbBIE MK-1.2 x R —
-1. »
JIAHHBIE; peaxt
MPUMEHSITh KOJTMUECTBEHHbIE COOTHOILIEHHUS KoHTDObHAs paGoTa «P - -
HeOpraHUUeCcKOoW XUMHH /IS PeleHust IK-1.2 X P P P :
npodeccroHa/NbHBIX 33/1ay;
COCTaB/ISITh OKUC/TUTEIbHO-BOCCTAHOBUTE/ILHBIE TecT «OKUCTIUTENLHO- BOCCTAHOBUTE/LHDIE
[IK-1.2

Ppeakur NpUMeHsAThb I10/IyYeHHble HaBBbIKH,B
npodeCcCHoHaTLHOM /IeSTe/TbHOCTH;

peaKiu»




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIDEHOYHBIE MATEPHUAJIBI
JIJI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTU U ITIPOMEXYTOUYHOHN
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. Tekyiimii KOHTPOJIb YCIIEBaeMOCTH 10 AUCLMILIMHE:
1 cemecTp

— TeCTUPOBaHUe:
1. Tect «Crpoenue aToma»;
2. TecT «XuMuueckast CB3b U CTPOEHHE MOJIEKYJI»;
3. TecTt «OcHOBHBIE 3dKOHOMEPDHOCTH IIPOTEKAHUA XUMHWUYECKUX peaKL[I/Iﬁ »,
4. Tect «PacTBOpPHI 3JIEKTPOJIUTOBY;
5. Tect OkuC/MTENBEHO- BOCCTAHOBUTE/BHBIE PEAKLIM»;
— KOHTPOJIbHBIE pabOThI:
1. «Crocobbl BeIpaXkeHUsI KOHL[@HTPALIMK PACTBOPOBY;
2.  «PaCcTBOpBI 37IEKTPOJIUTOBY.

Ba]l]leo—peﬁTHHl" OBadA CTPYKTYypad AWUCLHUIT/IMHEI ABJIA€TCA TIPU/I0KEHUEM A.

4.2. HpOME)KYTO‘-lHaH aTTeCTalusA 110 JUCIUMII/IMHEe (‘—IaCTI/I }I[I/ICI_[I/IHIII/IHBI):

1 cemecTp
[TpomexxyTouHasi aTTeCcTalusi 0 UTOraM OCBOEHUS JUCLIUTIIMHBI (MOYJIs) -OK3aMeH.
OrieHKa orpeJiesisieTcsl B COOTBETCTBUU C [losioskeHHeM 0O GasiTbHO-PEUTUHTOBOM CUCTEMe JIJist
cTygeHToB ¢Quivana HUY «MOW» B 1. BOMKCKOM Ha OCHOBAaHUM CEMeCTPOBOM U
9K3aMeHal[MOHHOMN COCTaBJISTFOLUX.

B npusiokeHue K JUIJIOMY BBIHOCUTCS OLleHKa 3a 1 cemecTp.

IIpumeuanue: OlleHOYHble MaTepuasbl IO AWCLUIUIMHE IpHUBeJeHbl B (DOHJE OLIeHOUHBIX
Marepuasnos OIIOIL.

5. YYHEBHO-METO/JUNYECKOE OBECIIEYEHUE JUCIUILI/IMHbBI
5.1. ITeuaTHbIe U 3/IEKTPOHHbIE U3JAHUS:

1. O6mmasa xumusa. Teopust U 3ajauu[DneKTpOHHBINA pecypc] : yueb. mocobue / mox pea. H. B.
KopoBuna, H. B. KyeiioBa. - 3nekTpoH. TekcToBble aaH. — CII6. : Jlanb, 2014 2014 - URL:
http://e.lanbook.com/books/element.php? pl1_id=51723

2. AxmetoB, H. C. OO0masi u HeopraHuueckast XuMus [DJIeKTPOHHBIM pecypc] : yue6nuk / H. C.
AxwmeroB. - 8-e wm3m. - DJeKTpOH. TekctoBble pgaH. — CII6.: Jlawp, 2014 - URL:
http://e.lanbook.com/books/element.php?pl1_id=50684

3. Apremenko, A. W. OpraHvueckas Xumusi Jjisi HEXUMHUECKUX HalpaBJeHUM TMOATOTOBKHU
[DsekTpoHHBIM pecypc] : yueb. mocobue/ A. . ApreMeHKO. - 3-e W3A. , WCIP. - DJIEKTPOH.
TekcroBele gaH. — CII6. : Jlawb, 2013 - URL: http://e.lanbook.com/books/element.php?
pl1_id=38835

4. CepanoBa, H. [I. OOumjas W HeopraHuyeckas XUMHS: OSKCIIEPUMEHTa/IbHbIe 3aJjaud U
ynpakHeHUst [DneKTpoHHbBINA pecypc] : yueb. mocobue / H. /1. CBepayioBa. - D/IeKTPOH. TEKCTOBbLIE
naH. — CII6. : Jlanb, 2013. — URL: http://e.lanbook.com/books/element.php?pl1_id=13007

5. KopoBuHn, H. B. O6mias xumus : yue6Huk / H. B. KopoBuH. — 6-e u3f., crep. - M. : Beicias
mkoJia, 2005. - 557 c.

6. 3ajauM ¥ ynpa)kKHeHHUsI Mo 00Ined XUMHH : yueld. mocobue /s CTYJeHTOB By30B / mof pea. H.
B. KoposuHa. - M. : Beiciuas mkosa, 2003. - 255 c.



5.2/IunieH3M0HHOE M CBOOOJHO PacnpoCcTpPaHseMoe MPOrpaMMHoe ofecredyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. InTepHeT-pecypchl, BK/IWUas npodeccuoHanbHbie 0a3bl AaHHBIX U HH(OpMaLOHHbIE
CIpaBOYHbIE CUCTEMBI:

YnuBepcureTckas nHpopMaroHHas cuctema «POCCHUS» https://uisrussia.msu.ru

CripaBouHO-TIpaBoBasi cucteMa «KoHcynbTaHT+» http://www.consultant-urist.ru

CnpaBouHo-npaBoBasi cuctema «['apanT» http://www.garant.ru

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

baza manHbix Scopushttps://www.scopus.com

[TopTan oTKpBITHIX AaHHBIX Poccuiickoit denepanyu https://data.gov.ru

ba3a OTKpBITBIX JaHHBIX MWUHHCTEpPCTBA TpyJa M  COLMAanbHOM  3amurel PO
https://rosmintrud.ru/opendata

Ba3a gannHbix HayuHotii asiektponHoi 6ubmoteku eLIBRARY.RU https://elibrary.ru/

ba3sa paHHbIX poecCOHaNbHBIX CTaHapTOB MUHUCTEPCTBa TPy/ia U COLIMAIbHOM 3all{UThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl jaHHbIX MUHKCTEpCTBa SKOHOMUUeCKOro pa3BuTus PP http://www.economy.gov.ru

ba3a oTkpbIThIX JaHHbIX PocramonuTopudra http://www.fedsfm.ru/opendata

OnekTpoHHas 6a3a gaHHBIX «M3maTenbeTBo JlaHb» https://e.lanbook.com

@efepanbHasi rocyfapcrBeHHas MH(GoOpMalMoHHas cucteMa «HaroHasmbHasi 37eKTpOHHast
o6ubmoTeka» https://H36.pd

HarmoHameHBIN MopTai oH/aH 00yueHnst «OTKpeITOe obpa3oBaHue» https://openedu.ru

OnektpoHHast 6a3a faHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Oduimanbhbiii  cailt @PefiepalbHOTO areHTCTBA [0 TeXHUYECKOMY peryJMpOBaHUIO0 U
MeTpoJioruu http://protect.gost.ru/

OnekTpoHHast 6nbnmoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUIIVINHBI

JleKLIMOHHbIe, TIpaKTUYeckKMe U JjabopaTopHbIe 3aHSITUSI TIPOBOAATCSL  j1abopaTtopuu
XVMUYeCKUX TeXHOMOruh UM. 150-71eTust nmeprofyecKor CUCTeMbl XUMHUYeCKUX 371eMeHToB /[I.U.
MeH/iesieeBa. B ayautopHoi yacTu 3Toi ylabopatopun cHabkeHa obopyzoBaHUeM Jisi TIOKa3a
oOydJaromyx  MaTepuajoB, CpeJCTBaMU  3BYKOBOCIIDOM3BEJ|eHUs, JOCKOH  ayAWTODHOW,
obopy/ioBaHWEeM [iji  TIpe/iCTaB/AeHus Tipe3eHTauui (T1a3MeHHasl TlaHe b, TIePCOHAJ/IbHBIM
KOMIIBIOTED).

JlabopaTopHasi 4aCTh OCHall|eHa:
- aKBaJUCTWUIATOP 3/IeKTPUYEeCKUY;

- BeChl aHA/IUTUYECKUe;

- BeChl TeXHUYECKUe;

- 1Kad CyIIMIbHBIM;

- KOHJIyKTOMeTp;

- HMOHOMep /1abopaTOpHbIN;

- MelllaJIKi MarHUTHbIE;

- IKa{Q BBITSHKHOW;

- CTO/bl TUTPOBAJIbHBIM;

- TeCTOBBIX YCTAaHOBOK 0OpaTHOTO OCMOCA U CTAHL[MM XUMHUUECKOW OUMCTKU MeMOpaH;
- CTeHp AJis oripefeneHys ungekca SDI



IIpunoxxenue A

BA/I/IbHO-PEUTUHI' OBASI CTPYKTYPA JUCIHIUITINHbI
XuMus

(Ha3BaHKe AWCLUTUINHBI)

1 cemecTp

l'Iepequb KOHTPOJ/IBHBIX MEPOle/lHTI/li:l TEKYIIEro KOHTPOJIA yCII€eBA€MOCTH 110 JUCIUMII/IMHE !

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

Tect «CTpoenue aToma»;

TecT «XuMuueckast CBSI3b M CTPOEHHE MOJIEKYI»;
TecT «OcHoBHBIE 3dKOHOMEDHOCTH IIPOTEKAHHA XUMHWUYECKHUX peaKuHﬁ»;
TecT «PacTBOPHI 31€KTPOTUTOBY;
TecT Okuc/nUTe/NILHO- BOCCTAHOBUTE/ILHbBIE peaKuunmn»,

KonrposnbHast paboTa «Criocobbl BeIpaykeHHs1 KOHLIEHTPAIi PaCTBOPOBY;

KoHTposibHast paboTa «PacTBODBI 3/IEKTPOJTUTOBY.

Bup npoMe)XxXyToOYHOM aTTecTalii — 5K3aMeH.

Tpyn0eMKOCTb AUCLIUTIIMHBL =5 3.e.

Howmep Pazgen gucturivHb Nupekc KM-1|KM-2|KM-3 ([KM-4 |KM-5 [KM-6 KM-7 9K3aMeH
paszenal KM:
CrpoeHue aToMa
1 + | + +
XuMHUecKast CBSI3b.
2 + +
OCHOBHbBIE TIOHATHS
3 - + + +
XUMHYECKON TePMOJMHAMUKH.
XUMHUecKoe paBHOBecHe,
obpaTHuMbIe ¥ HeOOpaTUMBbIe
4 p p + + +
peakiyu, KOHCTAaHTa PABHOBECHS
Y Crioco0bl ee pacyera
XuMyyeckass KHHeTHKa.
5 +
6 TeTeporeHHble XUMUUYECKHE +
peakiu
7 PacTBopEI, UX BU/BI, +
PacTBOPHUMOCTb.
8 OKuCIUTENBHO- +
BOCCTaHOBUTEJIbHBIE TIPOLIECCHI
9 Koppo3us metanios. +
MuHUMa/bHBIH 6amt3a KM | O 5 5 5 5 7 8 20
MaxkcumaibHei 6bann3a KM | 8 | 8 8 8 8 10 10 40
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