MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®E/JIPA OBIIEN XUMUHN

OAOBPEHO
HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.
HTC UOUB IIporoxon Ne3 ot 11.05.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

XUMUA
HanpaBnenue noarotoBku [1] 12.03.04 buoTexHMYECKHUE CUCTEMBI U TEXHOJIOTHUU
(cerumanbHOCTD) [2] 03.03.02 ®uzuka

[3] 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKA
[4] 03.03.01 ITpuknagHbie MaTeMaTHKa U (HU3HKA
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AHHOTALMS

VYueOnas aucuunnuHa «XMMUS» nHanpasneHa Ha yriayOneHne HMEIOLUXCs PEACTABICHUN U
MOJTyYeHHe HOBBIX 3HAHWUU M yMEHHMH B 00JacTH XWMHUH, KOTOpPbIE HEOOXOIUMBI JJISi OCO3HAHMSA U
MOMCKAa MyTEeH pelleHuss COBPEMEHHBIX TEXHOJOTMYECKHX, 3KOJOTMYECKHX, CHIPHEBBIX MPOOIEM
aTOMHOW OTpACIIH. Oco0eHHOCTBIO TpOrpaMMbl  siBiieTcs (yHIaMEHTAJIbHBIM XapakTep ee
U3JI0KEHUs, HEOOXOAMMBIM A  (QOpPMUPOBaHMS Yy CHEUUAIUCTOB  OOLIET0  XMMHUYECKOIO
MHUPOBO33PEHUS U PA3BUTUS XUMHUYECKOIO MBIIUIEHU. B mporpaMMe paccMaTpuBarOTCs 3JIEKTPOHHAS
TEOpUsl CTPOCHMsI aToMa, OCHOBBI TEOPHMM XUMHUYECKOH CBS3M, DHEPreTHKAa XUMHUYECKUX PEaKLUi,
JJIEMEHThl XUMHYECKONM TEPMOJMHAMUKH, XMMHS IEMEHTOB M HUX OCHOBHBIX COEIMHEHWIl, B TOM
YHCIIe SJIEMEHTOB aTOMHON YHEPTreTHKH, METObI pa3e/ICHHsI, OUUCTKH U UACHTHU(PHUKAIIUNY BEIIECTB.

Teopernueckass 4acTb NUCLMIUIMHBI U3JIaracTcs B JIEKUMOHHOM Kypce. [lomydeHHble 3HaHMS
3aKpEIUIIOTCS. HA MPaKTHYeCKHMX W JabopaTopHbix 3aHsaTHax. CamocrosrenbHas paborta
MpeAaycMaTpuBaeT padboTy ¢ ydyeOHWKaMH, y4eOHBIMH TMOCOOMSMH M CIPABOYHBIM MAaTEPHAIIOM,
MOJrOTOBKY K IPAaKTHYECKUM U JIAOOPATOPHBIM 3aHATHUSAM, BBIIOJHEHHE JOMAIHUX 3aJaHUi,
MOJrOTOBKY K TECTUPOBAHMIO, KOHTPOJIBHBIM paboTaM U K HaIllMCaHUIO pedeparos.

1. IEJIH U 3ATAYA OCBOEHUS YYEBHOM JJUCHUILIUHBI

Lensamu ocBoeHus yueOHOH aucuuiuinHbl «XUMMWS» sBisiorcs yriayOlieHHe MMEIOLIHXCS
MPECTABICHUN U MOJyYeHHE HOBBIX 3HAHWI U YMEHHUH B 00JIACTH XUMHHU, KOTOPbIE HEOOXOIUMBI ISt
(dbopmMHupoBaHUs OOMIEKYIBTYPHBIX W 00OHIETIPO(ECCHOHAIBHBIX KOMIIETEHIMA 110 HampaBJICHUIO
MTOATOTOBKH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

JlanHast ydyeOHasi AWCHMIUIMHA BXOJHWT B IIMKI OOIIEMAaTEMaTHYECKUX M €CTECTBEHHO —
HAYYHBIX JUCUUILIMH I10 HanpasieHusaM noarorosku HUAY MUOU

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

Kon n naumenoBanue komnereHuy | Koa u HaMMeHOBaHME MHAMKATOPA JTOCTHXKCHHS
KOMIIETEHIINHT
OIIK-1 [3] — Criocoben ucnonbzoBath | 3-OI1K-1 [3] — 3HaHME OCHOBHBIX 3aKOHOB BBICIIICH
TMIOJIOKEHUS, 3aKOHBI U METO/IbI MaTeMaTHKH, 00IIel U TEOPETUUECKON PU3UKH,
€CTECTBEHHBIX HAYK M MAaTEMaTUKH MIPUMEHUTETHHO K WHKEHEPHBIM 3a/1a4aM
JUISL pELIEHUS 3324 UHKEHEPHOU V-OIIK-1 [3] — YMeHue npuMeHsATh OCHOBHBIE MOJIOKEHUS U
NEeSITeIbHOCTH 3aKOHBI BBICIIIEH MAaTEMaTHUKH, OOIICH ¥ TEOPETUIECKOM
(hU3HKY, eCTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4 HHKEHEPHON
NEeSATeTLHOCTH
B-OIIK-1 [3] — Bnagenue Merogamu BbICILIEH MAaTEMATHKU U




OIIK-2 [4] — Cnioco0eH HCToIh30BaTh

COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHUH U IPOTrpaMMHBIC
CpeCTBa PU PELICHUH 33124
npo¢eCCUOHAITBHON IeATETHLHOCTH,
cobutotast TpeOOBaHUS
nH(pOPMaLIMOHHON 6E30M1aCHOCTH

YK-111, 2, 3, 4] — Cnocoben
OCYHIGCTBJ'IHTI) IIOHUCK, KpI/ITI/ILIeCKI/IfI
aHaJu3 ¥ CUHTE3 HH(OpPMAIIHH,
HpI/IMeHHTB CHCTGMHBIf/i Ioaxoa Ot
pelIeHHsI TOCTABJICHHBIX 3a/1a4

VKE-1 [1, 2, 3, 4] — Cniocoben
HCIIOJIb30BATh 3HAHMS
eCTGCTBCHHOHay‘IHI)IX JUCIUIIINH,
MPUMEHSITh METO/IbI
MaTeMaTHYECKOro aHaJln3a 1
MOJIETUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B IIOCTABJICHHBIX 3aJjauax

CCTCCTBCHHBIX HAYK ITPUMCHUTCIILHO K 3a/la4aM 3JICKTPOHUKHU
1 HAHODJICKTPOHUKHU

3-OIIK-2 [4] — 3HaTh coBpeMeHHbIe HH(POPMAIIMOHHbIE
TEXHOJIOTMH U MPOTPaMMHBIE CPEJICTBA JIJISl PEIICHUs 3a7a4
po¢eCCHOHATBHON JIEATETLHOCTH

V-OIIK-2 [4] — YMeTh BBIOUpATh U UCHIOIB30BAThH
COBpPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHU U
MIPOrpaMMHBIE CPEJICTBA [T pELIEHUs 3a/1a4

PO eCCHOHATBHON JIEATETLHOCTH

B-OIIK-2 [4] — BnageTs HaBbIKAMH IPUMEHEHUS
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJOTUN U
MPOTrPaMMHBIX CPEJCTB, B TOM UHCIIE OTE€UECTBEHHOTO
MIPOM3BOICTBA, IPH PEIICHUH 3a/1a4 MPOo(HeCcCHOHATHEHOMN
NeATEIbHOCTH

3-YK-1[1, 2, 3, 4] — 3natb: MmeToauku coopa u 06paboTku
nH(OPMAIINHY; aKTyalIbHBIC POCCUNCKHE U 3apyOeKHBIE
MCTOYHUKU HH(pOpMaLuu B chepe npodeccuoHanbHON
JeSITeTbHOCTH; METOJ CHCTEMHOTO aHaJIN3a

V-VK-11[1, 2, 3, 4] — YMeTb: NpUMEHSITh METOJIUKH TTOUCKA,
coopa u 00paboTku HHPOPMALIMH; OCYIIECTBISITh
KPUTUYECKHI aHaIN3 U CUHTE3 UH(OpMAaLIUY, TIOTYyYEeHHOU U3
Pa3HBIX UCTOYHUKOB

B-YK-1[1, 2, 3, 4] — Bnagets: MeTo1aMu TIoHMcKa, cOopa u
00paboTKH, KpUTUYECKOTO aHAJIN3a U CUHTE3a UH(POpMaLIHH;
METOJIMKON CHCTEMHOTO MOJIX0Aa JIsl pEIICHUS
MOCTABJICHHBIX 32144

3-YKE-1[1, 2, 3, 4] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLIMIUIUH, METO/bI
MaTEeMaTHUYeCKOT0 aHallu3a U MOJICITUPOBAHMSI,
TEOPETHUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIECOBAHUS
V-VKE-1 [1, 2, 3, 4] — ymMeTh: UCTIOJIH30BAThH
MaTeMaTUYECKUE METO/Ibl B TEXHUUECKUX MPUIIOKEHUSAX,
pacCYUTHIBATh OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKHU
CIIy4alHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 3a7a4H
MaTeMaTHUYeCKOW CTATUCTUKH; PEIIaTh TUTIOBBIE pacueTHBIC
3aa9n

B-YKE-1[1, 2, 3, 4] — B1ageTh: METOJaMH MaTeMaTHICCKOTO
aHaJlM3a ¥ MOJICTTMPOBAHUS; METOJaMU PEIICHUS 3a/1a4
aHaJIM3a ¥ pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IPHUEMaMH 00paOOTKH SKCIIEPUMEHTAITBHBIX
JTAHHBIX, METOAaMH pabOThI C MPUKIAAHBIMUA IPOTPAMMHBIMHU
MPOIYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHUS

3agauym BocriuTaHus (Kom)

BocnurarenbHbIl TIOTEHOIMA JUCITUIINH




S. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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1 XUMHYECKUE CHUCTEMBI. | 1-7 12/0/12 JIP-1 20 K.p-8 3-
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(5) 3-
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1
2 OcHoBHbIE 7-12 | 12/0/12 JIP-9 15 K.p-12 3-
3aKOHOMEPHOCTH (5),JIP- OIIK-
XHMHYSCKHX 11 1,
MPOIIECCOB (5),T-11 V-
(5),43- OIIK-
10 1,
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3 KucnotHo-ocHOBHBIE 12-16 | 8/0/8 JIP-13 15 K.p-16 3-
cucrembl. PaBHoBecue B (5),T-13 OIIK-




BOJHBIX PacTBOpPax

(5).Ku-
15 (10)

Umoeo 3a 1 Cemecmp

32/0/32

50

KonTpoJbnbie
MeponpusiTus  3a
Cemectp

1

50




2 Cemecmp

JlucnepcHble CHUCTEMBI,
pacTBOPHI

1-4

8/0/8

JIP-1
(5),T-1
(5),T-3
(5),JIP-
3(5)

15

:‘)J'ICKTpOXI/IMI/I‘IeCKI/Ie
CHCTCMBI

5-7

8/0/8

T-7
(S)BHP-

(5),K.p-
5(10)

15

K.p-8

CsoiictBa s-, d- u f-
3JICMCHTOB.
PagnoakTHBHOCTH u
PATHOXTMHSL.

8-15

14/0/14

JIP-9
(5),T-9

(5),T-11
(5),JIP-

11 (5)

20

BJ3-15

OIIK-

OIIK-




HUmoeo 3a 2 Cemecmp

30/0/30

50

KonTpoabhbie
MepOonpusiTUsi
Cemectp

3a

2

50




* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JopkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpalieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o3na | [To1HOe HAaMMeHOBaHM e

YeHue

T TectupoBanue

bJ13 boJsiblioe nomanHee 3agaHue

Kn KomnokBuym

J13 JloMariHee 3aanne

JIP Jlaboparopnas paboTa

K.p KontposnbHas pabota

3 3auer

€) DK3aMeH

KAJEHJIAPHBI IIJIAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
1 Cemecmp 32 0 32

1-7 Xumuyeckue cucreMbl. CTpoeHHe aTOMA U XUMHYeCKast 12 0 12
CBfI3b.

1 Xumuyeckue cucreMbl. CTpoeHHe aTOMA U XUMHYeCKast Bcero aynuTopHbIX 4acoB
CBSI3b. 2 | 0 | 2
[Ipenmert u meToAbl XUMHUHU. MECTO XMMUH B CUCTEME Onyaig
¢dbyHnaMmeHTanbHbIX HayK. OCHOBHBIE (POPMYJIBLHBIC DIIEMEHTHL | () 0 0
BEIIECTBA M UX CUMBOJILHOE H300paKeHNUE.

Xumuueckasi cuctema. BemecTBo, ero ¢a3oBble COCTOSHUS U
XUMHUecKHe npeBpauieHusi. OCHOBHbIE CBOMCTBA XUMUYECKUX
cucteM. XMMUYECKasl IBOMCTBEHHOCTb. PacTBOpBI.

Tunsl XuMHUYECKUX MpeBpalieHuil. OKUCIUTEIbHO-
BoccTaHoBuTenbHbIE peakuuu (OBP). Tunuynsle okucnurenu
U BOC-CTaHOBUTENU. MeTonbl cocTaBienus ypasHenuid OBP.

2-3 Xumuyeckue cucreMbl. CTpoeHHe aTOMA U XUMHYeCKas Bcero aynuTopHbIX 4acoB
CBA3b. 4 [0 |4
ATOM U €ro XapakTEepUCTHKU: IPO, FIEKTPOHHASI 000JI0UKA, Omiaiig
3apAan sapa, Macca sipa, pasMepsl saapa u atoMa. M30Tonsl. 0 | 0 | 0




KBanToBO-MexaHnueckas MoJiesib aTOMa: KBAaHTOBbIE YHUCIIA,
Turbl opoutaneit. [Iopsaok 3amomHEeHUsT YHEPTETUYECKUX
YpOBHEH U NOAYPOBHEW (MUHUMYM SHEpruu, npuHuun [laymnu,
npaBuiio XyHja, mpaBuio KiieukoBckoro).

DnexTpoHHBIE (HOPMYITBI 2IeMeHTOB. DOPMYIIHI B BUJIE
SHEPIreTUYECKUX sAueeK. BaJIeHTHOCTH 31eMeHTa 111 OCHOBHOT'O
1 BO30Y’KICHHOTO COCTOSIHUN aToma.

[Tepuonnueckas cucrema /.M. Menneneea. Bzaumocss3b
XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHueM atoMoB. Cirydan HECOOTBETCTBHUS BBICIICH
BaJICHTHOCTH 311eMeHTa Homepy rpynisl [1IC3. Xapakrep
3aBUCUMOCTEN paInyCOB aTOMOB, SHEPTMH HOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTPOOTPULATEIBHOCTU OT
nosioxeHus anemenTa B [IC3. MeTaiuiel 1 HeMeTaJlIbl.

4-6 Xumuveckue cucreMbl. CTpoeHHe aTOMAa M XUMUYECKast Bcero ayiuTopHbIX 4acoB
CBSI3b. 6 |0 |6
Xumunyeckas cBsizb. OCHOBHBIE BUbI (KOBaJICHTHAs, HOHHAS, Ownnaitn
J0-HOPHOPHO-AKLICIITOpHAs, BOAOPOAHASA U MeTaJIJII/I‘-IeCKaSI) u 0 0 0
XapaKTepUCTUKU (SHEPTrus, AJI1MHA, HAIIPABIEHHOCTD,

MOJISIPHOCTD U MOJIIPU3YEMOCTh) XUMUYECKOM CBsI3U. MeToIbl
BAJICHTHBIX CBSI3€H U MOJICKYJISIPHBIX opOuTanieil. BzanMocss3b
BHJIa, CBOMCTB XUMUYECKOM CBSA3H M 3JIEKTPOOTPULIATETLHOCTH
31eMeHTOB. CBOMCTBA XUMHUYECKOM CBSI3HU, COCTAB U CTPOCHUE
MoJiekyJl. CTeneHb OKUCIICHHUS.

MesxmolieKysipHbie B3auMoAencTBUsl. CTPYKTypHbIE
(hOpMyIIBI MOJIEKYJT M aCCOIATOB.

7-12 OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB 12 0 12

7 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB Bcero ayiutopHsIx 4acoB
@Oyukimn coctostHuA. TeroBoii 3pGEeKT 1 FIHTATBITHS 2 |0 |2
peakuuu. 3aKOHbl TEPMOXUMHH. DHTAIBIH 00pa30BaHUS Ownnaitn
XUMUYECKUX coenHeHn. CTaHIapTHOE COCTOSHUE. 0 0 0
OHtponus. JHeprus ['n66ca, ee CBsA3b ¢ HaNpaBIEHUEM
XUMUYECKUX TpolieccoB. PacueT TepMonHaMUuecKux
GYHKIUH XUMUYECKUX PEaKIil 10 CIIPaBOYHBIM IaHHBIM.

OneHka peakIMOHHOM CITOCOOHOCTH U YCTOMYUBOCTH BEIIECTB.
8-9 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX NMPOLECCOB Bcero aynutopHsix 4acoB

OO6partuMble U HeOOpaTUMBble peaKLUU. XUMUUECKUI
MOTEHIINAJ U €r0 CBOMCTBA. AKTUBHOCTh U KOO(PPHUIIMEHT
aKTUBHOCTH. 3aKOH JieficTBus Macc. TepMoauHaMudeckas U
KOHIIEHTPAllMOHHAs KOHCTaHTHI paBHOBecUs. Pacuer
XMMHUYECKOTI0 paBHOBECHUS: PABHOBECHBIE KOHIIEHTPALIUHY,
creneHs npespaienus. [Ipuanun Jle [larense.

XuMHueckoe paBHOBecHe B pacTBopax. [{ucconuanus cnadbix
aneKkTposnToB. ['uaponus. CMelieHne paBHOBECHS
JMCCOLMAILIIK BOJBI B paCTBOPAX 3JIEKTPOIUTOB. ['Haponu3 mno
KAaTHOHY U aHMOHY: U3MEHEHHE XapakTepa cpebl. KoHcTanTa u
CTEINeHb TUAPOIIH3a.

XHWMHUYECKOE PAaBHOBECHE B FETEPOT€HHBIX CUCTEMAaX. 3aKOH
beptio-HepHcra. [Ipon3Benenne paCTBOPUMOCTH.

4 | 0 | 4
OmnJaiia
0 0 0




10-12

OcHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX IIPOLIECCOB
VYpaBHEHHE CKOPOCTH, KOHCTAHTa CKOPOCTU PEAKIIMM, IPOCThIE
U CJIO’KHBIE PEAKLIUHU, TIOPSAA0K U MOJIEKYJISIPHOCTD.
Kunernueckue ypaBHEHUS peakLUi IEPBOTO MOPAIKA.
3aKOH JEHCTBHS MAcC 110 JaHHBIM PABHOBECHS U KMHETUKHU:
IIPUHLIUII COOTBETCTBUS.

3aBUCUMOCTb CKOPOCTH peakuuu oT TemnepaTypsl. [Ipasuito
Bant-T'odda. YpaBuenue Appennyca. DHeprus akTUBAIHH.
Ilenuble u kosnebarenbHble peakunu. Pu3ndyeckue MeToabl
aKTUBUPOBAHMS U YCKOpeHus peakuuid. Karanms,
KaTaJIn3aTophl, PEepMEHTHI.

Bcero AYAUTOPHBIX YaCOB

6 |0 |6

Omnuiaiig

0 0 0

12-16

KuciioTHO-0CHOBHBIE ccTeMbl. PaBHOBecHe B BOJTHBIX
pacTBopax

8 0 8

13

KucjoTHo-ocHOBHBIE cucTeMbl. PABHOBecHE B BOJHBIX
pacTBopax

KoMriuiekcHble coeIMHEHUS U IBOMHBIC COJIU. TUITHYHBIE
KOMILIEKCOOOpa30BaTENH U JIUTaH/Ibl. B3aUMOCBS3b CTPOCHUS
KOMIIJIEKCOB € THOpuAM3anueii opOuTaneii u 3IeKTpOHHBIM
CTpOSHHEM KoMILIeKcooOpa3oBatens. KoopauHanmonHoe
gucyo. JlearaTHocTh auranaa. CBOHCTBa KOMIUICKCHBIX
COEIMHEHMI, KOHCTaHTa paBHOBecHs. Pa3pyiienue
KOMIUIEKCOB B KOHKYPHU-PYIOIIUX PEAKIUSIX.
Kiaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH.
BayTtpukommnekcusie coeinHeHs. CeleKTUBHOCTD MPHU
KOMILJIEKCOOOpa30BaHUY HOHOB METAILJIOB C
MAaKpOLMKINYECKUMHU JInranaamu. Lllenouneie MeTamisl B
HEOOBIYHBIX CTEMEHIX OKHUCIICHUSI.

Bcero aytuTopHbIX 4acoB

2 | 0 | 2

Owntaiin

0 0 0

14 -15

KucsioTHo-0cHOBHBIE cucTeMbl. PaBHOBecHe B BOJHbBIX
pacTBopax

Nneanpubie u peansHbie pacTBOPHL. ConbBaTalIus
(ruaparanusi) SJEKTPOIUTOB; JUCCOLUAINS, HOHHAS U
MoJieKyJsipHas accounanus. CuibHbIE U cl1a0ble JIEKTPOJIUTHI.
PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
PacTBOPUTEIISL. DIIEKTPOIUTHIECKAS JUCCOIHAIIUS BOABI U
BOJIOPOJIHBIN MOKa3aTenb. 3akoHbl Payns u Baut-I'odda.
CBsi3b CBOMCTB pacTBOPOB (OCMOTHUYECKOE JaBJICHUE,
TEMIIEPATYpPhI KUTICHUS U 3aMEP3aHHUsI) C COCTOSTHHEM
PacTBOPEHHOI'O BELIECTBA.

Bcero aytuTopHbIX 4acoB

4 |0 | 4

Owntaiin

0 0 0

16

Kucnorno-ocHoBHbIe cucTeMbl. PaBHOBecHe B BOIHBIX
pacTBopax

CBolicTBa peanbHbIX paCTBOPOB. AKTUBHOCTB DJIEKTPOJIUTOB.
CpennenoHHBIH KOG GUIMEHT aKTHBHOCTH. [IpenenbHbIit
3akoH [le6as1-Xrokkens. KoHcTaHTa 1 cTeneHb Iucconuanum
CJTa0BIX JIEKTPOIUTOB. 3aKOH pa3dasiieHus OCTBaIbIA.

Bcero AYAUTOPHLBIX 9YaCOB

2 [0 |2

Omnutaiig

0 0 0

2 Cemecmp

30 0 30

JlucnepcHble CHCTEMbI, PACTBOPbI

8 0 8

1-2

JlucnepcHble CHCTEMBI, PACTBOPHI

JlucniepcHOCTh U qUcniepcHble cucteMbl. Knaccupukarus
KOJUIOMOHBIX CUCTEM. 30JIH U T'eJIH.

Crpoenue muremisl. [IpaBuno [TeckoBa-DasHca. AncopOmmst.

Bcero ayutopHbIX 4acoB

8 |0 | 8

Omuiaiig

0 |0 |0




HOBerHOCTHO-aKTI/IBHBIe BCIICCTBA U UX BJIIMAHUC HA
CBOMCTBaA JUCHICPCHBIX CUCTEM U MMOBEPXHOCTHOC HATSXKCHHUC.

3-4 JucnepcHble CUCTEMBbI, PACTBOPbBI Bcero aynutopHsix 4acoB
KHCI10THO-OCHOBHBIE CHCTEMBI 0 [0 [0
[IpoToHHas U 3JIEKTPOHHAS TEOPUU KUCIOT U OCHOBAHUM. Ounaiin
Kucnotsl JIptouca u bpencrena. Conpsi>keHHbIE KUCIOTHI U 0 0 0
OCHOBaHMS. JJOHOPHO-aKIIENTOPHBIE KOMILIEKCHI.

5-7 JIeKTPOXUMHUYECKHE CHCTEMBI 8 0 8

5-8 JIeKTPOXMMHUYECKHE CHCTEMBI Bcero aynutopHsIx 4acoB
Tunsl 2J1EeKTPOXUMUYECKUX ITpoLeccoB. OKUCIUTENBHO- 8 [0 |8
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOMHOM AlIEKTpUUECKU ClOH, | OniaitH
9JIEKTPOIHBIN OTEHIMAIL, €r0 3aBUCUMOCTh OT MaTepuasia 0 0 0
3JIEKTPOJIOB U COCTaBa pacTBopa. Y paBHeHue HepHcra.

DNEeKTPOAHBIC TOTCHITUANBI, PSI/I HATIPSKEHUS.
Knaccudukanus 351ekTpo10B, XMMUYECKUE PEaKIIny,
IpoTeKarolue Ha HUX. ['a30BbIe 31eKTpoabl (BOJOPOIHBIH,
KHUCTIOpOIHBIHN). lOHOCEeNeKTUBHBIE TIEKTPO/IBI.
["aibBaHWYECKUI ATIEMEHT. DIEKTPOIBIIKYIIAs CHUIA. DIIEKTPO-
nu3. [locnenoBaTenbHOCTD ANEKTPOJHBIX MPOLIECCOB IS
BOJIHBIX PACTBOPOB AIEKTPOIUTOB. [lepeHanpsokenue.
OcCHOBHBIE BUbI KOPPO3UU METAIOB. DJIEKTPOXUMHUYECKAs
Kopposus. Kopposust MmeTanioB u npodiaemMa HaIeKHOCTH.
Mertoapl 3alIUTHI OT KOPPO3HUH.

8-15 CsoiicTBa s-, d- n f-3;1emMeHnTOB. PagnoakTHBHOCTD H 14 0 14
paauoXuMusi.

9 CBoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTHBHOCTD H Bcero ayiuTopHbIX 4acoB
paauoxXuMus. 2 | 0 | 2
Bonopon Ownnaitn
XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C TPOCTHIMHU 0 0 0
BeleCTBaMH. ATOMapHBIN BOAOPO. [ uapuas! (HOHHBIE,

KOBAJICHTHBIE, COCIMHEHUS BHEAPEHMUSI), METObI TTOTYUEHUS U
cBoiicTBa. M30T0NBI BOJOPOJA U METOIBI UX Pa3eIeHHUS.
N3omepsl. 'mapunsl kak 3HEpronocurenu. BogoponHas
SHEpreTUKa.

10-11 | CmoiicTBa s-, d- u f-371eMmeHTOB. PagnoakTUBHOCTDH U Bcero ayiuTopHbIX 4acoB
paauoXuMusi. 2 | 0 | 2
f-anements! 11 rpymnrsl Omnunaiin
OO011ast U cpaBHUTENNbHASI XapaKTepUCTHKA. JlanTaHOUIHOE U 0 0 0
AKTUHOUJHOE C)KAaTHUE, 3aKOHOMEPHOCTU U3MEHEHUS CTENEeHEH
OKHUCJICHUSI. XUMHUYECKHE CBOMCTBA B PA3JIMYHBIX CTETICHSIX
okucieHusi. KomiuiekcHole coenHenus. MeTosl pa3ieneHus
u nosrydeHust. O6acTu MpuMEHEHUs. XUMHS [IEpUsl, €BPOITHs,

TOpUsl, ypaHa. AKTUHOUIbI B ATOMHOM YHEPreTHKE.
12 CaoiicTBa s-, d- u f-3s1emenTOB. PagnoakTuBHOCTDH U Bcero ayiuTopHBIX 4acoB

paauoXuMusi.
PannoakTUBHOCTB U paguOXUMUS

N3oTonus. PagnoakTMBHOCTE U €€ BU/bl. 30HA YCTOMUMBOCTH.
B3aumoeicTBUE U3IIy4EeHHs ¢ BENIECTBOM. AKTUHOM/IBI B

2 |0 |2
Ouaiin
0 0 0




aToMHOM sHepreTrke. CUHTE3 HOBBIX 3JIEMEHTOB. cTOUHUKH
paguanyy U UX BO3JACHCTBUE HA OPraHU3M.

13

CsoiicTBa s-, d- u f-3;1eMeHTOB. PainoakTMBHOCTH U
pPaIMoOXuMUusl.

s- u d- metastel I u Il rpynm

CpaBHEHHE JIEKTPOHHOTO CTPOCHHUS U PEAKIIHOHHOM
cioco6HocTH. CoeIMHEHNS ME/IM U 30J10Ta B Pa3IMYHbBIX
CTEMEHSX OKHCIIeHUS. MeToAbl MOTyYeHHUs U 00J1acTH
PUMEHEHUSI.

p- u d- anemenTsl [V rpynmbl

CpaBHenue coiicTB. Hemeraisl ¥ nonynpoBoaHuku 1V
TpymIbl (KpeMHUHE ¥ repManuii). Tutad, MMPKOHUMA, TadHUH.
MeTobl osTyueHust 1 00J1aCTH IPUMEHEHHUSL.

Bcero ayiuTOpHbIX 4acoB

2 [0 | 2

Owntaiin

0 0 0

14

CsoiicTBa s-, d- u f-3;1emMeHnTOB. PagnoakTHBHOCTD U
PaIMoOXuMusl.

CoBpeMeHHbIE METOABI Pa3/IeTICHH U OUUCTKH BEIECTBA
Pacripenenenue BemecTB Mex Iy GazamMu: sKUIKOCTh-TIAp
(meperonka, peKTU(HUKAINSA), KUIKOCTh-KHIKOCTh
(3KCTpaKuus), KUAKOCTH-TBEPI0E (OCAKICHUE, IIEMEHTAIIH,
pacTBopeHHe, HOHHBIH 00OMEH), ap-TBepAoe (razoBas
xpomatorpadus).

Bcero AYAUTOPHBIX YaCOB

2 [0 |2

Omnutaiig

0 0 0

15

CsoiicTBa s-, d- u f-3;1emMenTOB. PagnoakTHBHOCTD U
paauoxXuMusi.

XuMudeckue uaeHTU(GUKAIUSA 1 U3MEPCHHE
Ananutnyeckuii curnan. KauecTBeHHBINH M KOJIMYECTBEHHBIH
aHa-ym3. KauectBeHHble peakiuu. CTaHIapTHBIA 00pasell.
Yucrora BemectBa. [Ipoda u ee mpeacTaBUTENEHOCTb.
[TorpentHoCTh XUMHUYECKOTO U3MEPEHUS.

[TpumeHeHne 3aKOHOMEPHOCTEH (Ha30BOTO pacrpeaencHus B
XUMHUYECKUX U3MEPEHUSIX.

Bcero AYAUTOPHBIX 9YaCOB

2 [0 |2

Omutaiig

0 0 0

16

XHMHKO-0HOJI0THYeCKHE CHCTEMbI.
XUMHKO-OHOJIOTHUECKUE CUCTEMBI.
HpeﬂeJII)HO-IIOHyCTI/IMHe KOHUCHTPAUHN U METOJAbI UX
OIIpCACIICHUA. ToxkcnuHOCTh. PAABI TOKCUUHOCTHU TSHKEIIBIX
MCTAaJJIOB.

Bcero ayuTopHsIX 4acoB

2 |0 | 2
Ouwuutaiia
0 0 0

CoxkpailieHHbIe HANMEHOBAHUST OHJIAMH OTIIIHIA:

O06o3na | I[To1HOe HAaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIUHA
BM Buieo-maTepuainl

AM Aynino-Matepualibl

[Ip3 [IpezenTanuu

T Tectbl

5CM DJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC NHTEpaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT




Heneau | Tembl 3ausTuii / Conepxanue
1 Cemecmp

1-2 BemecTBa u xXuMnuyecKue npeBpanieHust
JlaGopaTtopHnast pabota "OCHOBBI pallMOHATBLHOM
HOMEHKJIATyphI".

3-4 OcCHOBHBIE TUIIBI XUMHYECKUX PeaKIui
Jlaboparopnas paboTta. OCHOBHBIE TUIIBI XUMHUECKHUX
MIpEBpAIICHHH, peaKINK 3aMEIIeHUs, Pa3I0KeHUs, 0OMeHa,
COCTUHEHHUS

5-6 "CTpoeHue aTOMa M XMMHUYeCKasl CBSA3b''.
OcCHOBHbIE BUbl XUMUYECKOM CBSA3M, KOBAJIEHTHAs, MOHHAS,
MeTaJuTHIecKas
KonrtponsHas pabdora. "CTpoeHue aTomMa U XUMUYecKast
CBs3B".

7-8 OCHOBBI KOJTHYECTBEHHOT0 AHAJIH3A
JlabopaTtopnast pabota. OCHOBBI KOJTMYECTBEHHOTO aHAJIU3A.
Turpumerpus

9-10 JHepreTuKa XUMHYECKHUX MPOLECCOB
Pacuertsl o TepMoAMHAMHUYECKUM (QYHKIUSAM
3amura JOMaIIHero 3aaHus "JHepreTuka XuMUYeCKUX
MPOIECCOB".

11-12 | Xumu4eckasi KHHETHKA
JlabopaTtopHnast pabota "Xumuueckass KHHETHKA"

13- 14 | Xumuuyeckoe paBHOBecHe
PaBHOBecus B BOAHBIX pacTBopax, KoHcTaHTa Aricconuanum,
I1P, runponus

15-16 | KomniekcHble coeIMHEHUs
KowmruiekcHbie coeAMHEHUS, TOJyYeHUE U pa3pyIIeHUE
KOMILJIEKCHBIX COeIMHEHUI. CBOICTBA KOMILJIEKCHBIX COJIEH
2 Cemecmp

1-2 JucnepcHblie CHCTEMBI, PACTBOPBI
Jlaboparopras padota "KomtouaHabsie pacTBOpHI"

3-4 JlucnepcHble CUCTEMBI, PACTBOPHI
Jlaboparopuas pabota "PacTBopb!"

5-6 JJIEKTPOXUMHUYECKHE CHCTEMBI
Jlaboparopnas paboTa. OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC
CUCTEMBI

7-8 DIeKTPOXMMHUYECKHE CUCTEMbI
DNEKTPOXUMHUYECKUE MPOLEcChl. XUMUYECKUE UCTOUHUKHU
TOKa. DJIEKTPOJIN3

9-10 CaoiicTBa s-, d- u f-3;1eMeHTOB. PATHOAKTHBHOCTD U

pPaaAuoOXUuMMusl.




Jlaboparopnas pabota. CBoiicTBa Iiepusi, TOPUS U ypaHa

11-12 | CeoiicTBa s-, d- u f-371eMeHTOB. PagnoakTHBHOCTD U
paauoXuMusi.
Jlaboparopnas paboTta. OCHOBBI KAUECTBEHHOTO aHAJM3a

13-14 | MeTtoanl pazaejieHHsI 1 O4YUCTKH BellleCTB
JlaGopaTtopHnast pabota "MeToapl pa3aeneHus 1 OYUCTKH
BelecTB"

15-16 | "TunoBble 321a4u 10 KypCy XUMHH

Pemenuie THIIOBBIX 33a4 U YIPa)KHEHUH 10 KypCy XUMHUU
3amura gomalHero 3aganus (Tema: "Tunossle 3a1a4n 1o
Kypcy Xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

* M3yuenue kypca XumMumu c npuBiedeHueM off-line u on-line TexHonormit. Xummuueckuit
HKCHEPUMEHT M AMCTAHIMOHHBIE (HOPMBI (JIEKIMH, MPAKTHUYECKUE 3aHATHUS, KOHTPOJBbHBIE PaOOTHI,
JOMAIITHUE 3a/1aHMs], TECTUPOBAHUE) C MCIIOJIB30BaHUEM TU1aTdopM zoom u skype 1uist OusHeca.

* PaboTta cTyneHTOB C 3J€KTpOHHBIMU yueOHHMKaMu Ha caifte online.mephi.ru (oOmiast xumus

https://online.mephi.ru/course/view.php?id=224, ANEKTPOXUMUYECKUE MPOIIECCHI
https://online.mephi.ru/course/view.php?id=224, cBoiicTBa 3JE€MEHTOB M WX  COCAUHEHUH
https://online.mephi.ru/course/view.php?id=224, Xumuueckas HWIACHTH(PUKAIIMS U METOIbI

paznenenus u ouucTky https://online.mephi.ru/course/view.php?id=224.
* OHJaifiH TeCTUPOBAaHKE, KOMIIBIOTEPHBIA TPEHHUHT 110 TeMaM (cuctema online.mephi.ru).
 yuyeOHO-uccrnenoBaTensckue padorsl B pamkax CXMWb-19 (cTyaeHYecKOro XUMHYECKOTO
HCCIIEA0BATEIbCKOTO OI0PO)
* [ToaroroBka pedepatoB U 3JIEKTPOHHBIX NPE3EHTALNMN JIEKIUM
* Kadenpanpaas xoHbepeHIUs y4eOHO-HCCIEIOBATEILCKUX pPAbOT ¢ MPHUBICYCHUEM

MpeICTaBUTENEN IPYTUX BYy30B MOCKBBI.

7. ®OHJ OHEHOYHBIX CPEICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCcIeyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIEro,
PYOEKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIpe/icTaBjeHa B CIEAYyIOLIeH Tabnuie:

KoMnerennusa HNuaukaropsbl ATTEcTallMOHHOE ATTEcTAallMOHHOE
OCBOCHMS meponpusitue (KII 1) meponpusitue (KII 2)
VK-1 3-VK-1 3, k.p-8, k.p-12, k.p-16, | D, x.p-4, x.p-8, BJI3-15,
JIP-1, T-1, JIP-3, T-3, T- | JIP-1, T-1, T-3, JIP-3, T-
5, 13-4, JIP-9, JIP-11, 7, JIP-7, k.p-5, JIP-9, T-
T-11, A3-10, T-9, JIP- 9, T-11, JIP-11
13, T-13, Kn-15
V-YK-1 3, k.p-12, k.p-16, T-5, 3, k.p-8, BJ3-15, T-7,
JIP-9, JIP-11, T-11, A3- | JIP-7, k.p-5, JIP-9, T-9,




10, T-9, JIP-13, T-13, T-11, JIP-11
Kn-15
B-YK-1 3, k.p-16, JIP-13, T-13, | D, BJ3-15, JIP-9, T-9,
Kn-15 T-11, JIP-11
VYKE-1 3-VKE-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, k.p-8, B/I3-15,

JIP-1, T-1, JIP-3, T-3, T-
5, A3-4, JIP-9, JIP-11,

JIP-1, T-1, T-3, JIP-3, T-
7, JIP-7, x.p-5, JIP-9, T-

JIP-11, T-11, A3-10, T-

T-11, A3-10, T-9, JIP- 9, T-11, JIP-11
13, T-13, Kn-15
V-VKE-1 3, k.p-12, k.p-16, JIP-9, | O, k.p-8, B/I3-15, T-7,

JIP-7, k.p-5, JIP-9, T-9,

9, JIP-13, T-13, Kn-15 T-11, JIP-11
B-YKE-1 3, k.p-16, JIP-13, T-13, | O, BA3-15, JIP-9, T-9,
Kn-15 T-11, JIP-11
OIIK-1 3-OI1K-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, x.p-8, BJ/I3-15,

JIP-1, T-1, JIP-3, T-3, T-
5, 13-4, JIP-9, JIP-11,

JIP-1, T-1, T-3, JIP-3, T-
7, IP-7, x.p-5, JIP-9, T-

JIP-11, T-11, 13-10, T-

T-11, 13-10, T-9, JIP- | 9, T-11, JIP-11
13, T-13, Kn-15
V-OIIK-1 3, k.p-12, kp-16, JIP-9, | D, k.p-8, BJI3-15, T-7,

JIP-7, x.p-5, JIP-9, T-9,

9, JIP-13, T-13, Ki-15 T-11, JIP-11
B-OIIK-1 3, k.p-16, JIP-13, T-13, | 3, B/I3-15, JIP-9, T-9,
Kn-15 T-11, JIP-11
OIIK-2 3-0OI1IK-2 3, K.p-8, k.p-12, k.p-16, | O, k.p-4, k.p-8, B/[3-15,

JIP-1, T-1, JIP-3, T-3, T-
5, 13-4, JIP-9, JIP-11,

JIP-1, T-1, T-3, JIP-3, T-
7, JIP-7, x.p-5, JIP-9, T-

JIP-11, T-11, A3-10, T-

T-11, 13-10, T-9, JIP- |9, T-11, JIP-11
13, T-13, Kn1-15
V-OIIK-2 3, k.p-12, k.p-16, IP-9, | D, k.p-8, B3-15, T-7,

JIP-7, x.p-5, JIP-9, T-9,

9, JIP-13, T-13, Kn-15 T-11, JIP-11
B-OIIK-2 3, k.p-16, JIP-13, T-13, | O, BJ3-15, JIP-9, T-9,
Kn-15 T-11, JIP-11

HIkanabl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[Ikana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO OaJula BKIIIOYMTENbHO. MITOroBast arrecranus no AMCUUILUIMHE oneHuBaercs nmo 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OanoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJsI0B 0aJUTbHOM TIKaJe ECTS y4eOHOM JUCIUIIMHBI

OLIGHKa «OTJIMYHO» BBICTABJIACTCS
CTYIEHTY, €CJIH OH IIyOOKO M IMTPOYHO
90-100 5 — «omauunoy A YCBOMJI IPOrPaMMHBII MaTtepual,
HUCYCPNbIBAOLIC, MMOCICA0BATCIILHO,
YCETKO U JIOTUYCCKHU CTpOﬁHO €ro




M3JIaraeT, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CIIH OH TBEPJIO 3HAET

Marepua, TPaMOTHO U 10 CYIIECTBY
M3J1araer ero, He OMycKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTPOC.

4 — «xopoutoy
70-74

65-69 OlLIeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTy&eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOMII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€MBOPUMETILHOY E HETOYHOCTH, HEJOCTATOYHO TPaBUIIbHBIE
(opMyIHpPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICTOBATCIBHOCTHU B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaHa.

OleHKa «HEYTOBICTBOPUTEIHHOY
BBICTABIISIETCS CTYIEHTY, KOTOPBIi He
3HAET 3HAYUTEIbHOU YacTH
MIPOTPaMMHOT0 MaTepuaia, JOMyCcKaeT
H 60 2- F CylllecTBeHHbIe ommnOKu. Kak npasuio,
1Ke «Hey0081IemBOPUMETLHOY OLICHKA «HEYJOBJIETBOPUTEIIBHO
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOJLKHUTE 00ydeHue Oe3
JIOTIOJTHUTENTFHBIX 3aHATHH 10
COOTBETCTBYIONIEH AUCITUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX peaKIMi (XUMHUYECKask TEpPMOAMHAMUKA,
KMHETHKa, paBHOBECHE) : yueOHoe nmocodue 1o Kypcey oduieit xumun, Mocksa: HUSAY MUOU, 2015

2. 54 K68 O6mras xumus : yuebnuk, Mocksa: Akanemus, 2013
3. 54 C23 COopHHK TECTOB U 3aja4 10 Kypcy Xumui : , Mocksa: HUAY MU®DU, 2014

4. 54 O-28 O6mast xuMus : TaOOpaTOPHBIN MPAKTUKYM: ydeOHOe mocodue /it By30B, E. A. AHaHbeBa
[1 op.], MockBa: HUAAY MU®U, 2010

5. 54 A95 Obmas u HeopraHuyeckast Xumus : yueOHuk juist By30B, H. C. AxmeTtoB, MockBa: Breicmas
mkoia, 2009

JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 54 E14 General Chemistry : yue6. moco6ue, : Brooks/Cole Cengage Learning, 2013

2. 546 H52 Heopranuveckast XuMus : yaeOHOe riocoOue i By30B, , MockBa: MU®DU, 2007



3. 544 X46 Xumus pacTBOpoOB : yuel. nocobue ais By30B, , Mocksa: MUDU, 2005

4. 54 X76 [locobue no xuMuu AJis mocTynaromux B By3sl : , I'. I1. Xomuenko, MockBa: HoBast Bomnna,
2007

5. 544 345 DnexTpoxuMmus : y4ued. mocodue 1ist By30B, E. A. AHanbeBa [u 1p.], Mocka: MUDU,
2006

6. 544 A64 Xumudeckasi TEpMOJIMHAMHKA, PAaBHOBECHE U KMHETHKA : yueO. mocooue 1jist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, MockBa: MUDU, 2004

7. 546 T18 Ypan : yuebHOE mocobue 1yist By30B, U. I'. Tananaes, Mocksa: HUSY MUDU, 2011

8. 546 X46 XuMus nepexoIHbIX METAJUIOB : yueOHoe nocooue, Cepruesckuii B.B.,Baruna
H.C.,BanbkoB A.B.,Hecmesanosa I'.M., Mocksa: MUDU, 1989

[TPOT'PAMMHOE OBECIIEYEHUE:

CrenanbHOe porpaMMHoOe oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

1. mucranuuonnoe ooyuenne HUAY MUDU (http://Ims.mephi.ru/index.php)

2. anekTpoxumuueckue nporeccsl (https://online.mephi.ru/course/view.php?id=224)

3. cBoiicTBa 21eMeHTOB U ux coeauneHui (https://online.mephi.ru/course/view.php?id=224)

4. Xumuueckas MISHTU(DUKAIIMS W METOJBI pa3/IeliCHHUs U OYUCTKU
(https://online.mephi.ru/course/view.php?id=224)

5. anekTpoxumuueckue nporeccol (https://online.mephi.ru/course/view.php?id=224)
6. oomast xumus (https://online.mephi.ru/course/view.php?id=224)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHHYECKOE OBECIIEYEHHUE YYEBHOI
JUCHUTINHBI

CrnenuaiibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

Metoanyeckue yka3zaHusl Ul CTYJEHTOB 110 TUCHUIIMHE « XUMUS»

Ha nepBoM 3aHATMM 1O JaHHOW y4eOHOH AMCUUIUIMHE CTYAEHTHI IMOJy4YaloT HOJPOOHYIO
MHPOPMALIMIO TIO KaJEHAAPHO-TEMAaTHUYECKOMY IUIaHy 3aHATUH, CTPYKTYpe HpPOBEACHUS KaKIOro
3aHATHUS U CUCTEMON (hOPMHUPOBAHUS OLIEHOK.

K ka)xqoMy 3aHATHIO CTYJIEHT BBINOJIHAET JOMAlIHEe 3a/laHne (MHIMBUIYAJIbHBIM BapuaHT U3
cOOpHMKA TECTOB U 3aj]ay [0 KypCy XMMHUH) B KAUE€CTBE MTOATOTOBKH K BXOJHOMY KOHTPOJIIO [0 TEME U



MPOXOAUT TECTHUPOBAHME IO M3y4aeMoil Teme Ha mnoptaine online.mephi.ru. B nomamrHioro
MOJITOTOBKY BXOJUT MUCbMEHHOE 0(hopMIiIeHue T1abopaTOPHO pabOTHI.

CryneHT He TOMyCcKaeTcs K 3aHsITHIO 0e3 TOMAITHEH MOATrOTOBKH.

B Hauane 3ansTHs mepen KaxaoW gabopaTOpHOM paOOTOM CTYAEHT BBHITIOJHSET  TECThI
BXOJIHOTO KOHTPOJIA JJIsl IOMyCKa K JlabopaTopHOU padote. Llesb KOHTPOJIBHBIX TECTOB 3aKIH0YaeTCs
B IIPOBEPKE YCBOEHUS CTYAECHTOM TEOPETHYECKON 4acTH JIAOOpaTOPHON pabOThl U €ro TOTOBHOCTH K
BBIIIOJIHEHUIO 3KcIiepuMeHTa. Ha TecTsl BXOAHOro KOHTpouist oTBOAUTCS 15-20 MUHYT.

Jlonyck K J1abopaTropHOW paboTe MOMHUMO TECTOB BXOJHOTO KOHTPOJS BKJIIOYAET YCTHBIN
OIIPOC CBSA3AHHBIN € 00CYXIEHHEM LIeIH PabOThl, TEXHUKH 0€30MacCHOCTH MpH paboTe ¢ mpubopaMu u
peakTHUBaMHU, METOAUWKHU SKCHEPUMEHTA U TOCJIEOBATEIBHOCTH ATAIIOB BBIIOJHEHUS J1a00OpaTOPHOM
paboTHL.

[To 3aBepmieHMIO DKCIEPUMEHTa CTYICHT 3amumiaer JjgabopatopHyio pabory. OH
MIPEIOCTABIIAET MPEIOAABATEN0 MOJyUYEHHbIE PE3yJbTaThl padOThl, KOTOpPbIE 00SA3aTEIbHO JOJKEH
OOBSICHUTB, CIICJIaTh BBIBO/BI M OTBETUTh HAa BOIIPOCHI KOHTPOJIBHBIX TECTOB IO 3alUTe Ja0OpaTOPHOI
paboTHI.

B KxoHIIe 3aHATHS CTYAEHT MOJIy4yaeT UTOTOBYIO OLIEHKY, KOTOpasi BKIIOYAET pe3yJbTaT TECTOB
BXOJHOTO KOHTPOJISL ¥ OLICHKY 32 BBIIIOJHEHHE U 3allUTY JJAOOPATOPHOU pabOTHI.

JUJ1 TOATOTOBKHU K 3aHATHUSIM CTYAE€HTaM PEKOMEH/IOBAaHBbI:

- JIGKIITUOHHBIN KYpC;

- Y4eOHUKHM W y4eOHO-METOJMUYECKHEe MOocoOus, yKa3aHHbIE B CIHHCKE pPEKOMEHIyeMOM
JUTEPaTyphl;

- DJIEKTPOHHbBIE yUeOHHUKH Ha caiite online.mephi.ru

- JJIEKTPOHHBIE KYpChI Ha MOPTaJle OTKPBITOrO 00pa30BaHUs

WTOroBbIif KOHTpPOJIb MO JUCHMIUIMHE HPOBOIUTCS B (QopMe, MPeayCMOTPEHHOH ydeOHBIM
TUJTAHOM.

Cucrema KOHTpOJIS KaUueCTBa 3HAHUM CTYI€HTOB

*Texymuii KOHTpONb — QOpMa KOHTPOJS KadecTBa H3YyUEHHs] CTYJIEHTOM OTACIbHBIX
9JIEMEHTOB JTUCIMILUIMHBI U BBHITIOJIHEHUS 3a/laHUI B paMKaxX ayJIUTOPHOW M CaMOCTOSATEILHOW pabOThI
ctyaeHTa. PopMa U CPOKM TEKYLIEr0 KOHTPOJIS, a TaKXe €ro BKJIaJ B Pe3yJbTHPYIOIIYIO OLEHKY,
3a(MKCUPOBaHBI B 3apaHee YTBEPKICHHBIX IpOrpaMMax JTUCIUIUINH.

sAtTectanus pasjena — QgopmMa KOHTPOJIS KayecTBa 3HAHMM CTYJEHTa, MPOBOJMMAs I10
OKOHYaHUHU paszzena ydeOHoH mucuuiuiHbel. dopMa M CpOKM KOHTpOJIA, a TaKkKe ero BKIaa B
Pe3yIBTUPYIOLLYIO OLIEHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MporpaMMax JUCLUIUINH.

I[IpomexxyTouHas arrecTanus (Jajnee aTTecTalys) — aTTecTalys CTYJEHTOB M0 AUCHUILINHAM,
U3Y4YEHHBIM B Te4yeHHE ceMecTpa. POopMbl arrecTalud MO KaKIOW IUCLUIUIMHE ONPEAeIsIoTCs
y4eOHBIM TUTAHOM.

*MITOroBBIii KOHTPOJIH — (OpMa KOHTPOJISA KauecTBa 3HAHWH CTyJEHTa, MPOBOAWMAS IO
3aBEpUICHUM H3Y4YeHHMs] JAUCUMIUIMHBL. @dopMa W CpOKM IPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3a(UKCUPOBaHbI B pab0YNX yueOHBIX MIaHaX.

CucreMa OLEHKU 3HAHUM CTYJIEHTOB

TpeboBaHus K 3HAHUAM, YMEHUSAM, BIAJCHUAM CTyAE€HTA

* MakcuManbHbIi 0a o JaHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUTbHOI CUCTEME) BBICTABISIETCS CTYAEHTY, €CIM OH TIyOOKO YCBOWJ M3ydaeMylo TeMy Kypca
XMMHH, UCUEPIIBIBAIOLIE, NIOCIEA0BATENbHO, YETKO U JIOIMYECKH CTPOMHO €€ M3J1araeT, yMeeT TECHO
YBSI3bIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4HbII MaTeprall 10 XUMUH.



* bann, coorBerctBytomuit 70 + 89% OT MakCUMaIBHOTO (OTBEYAET OLEHKE «XOPOIIO» MO 5-TH
OaJUTPHOW CHCTEME), BBICTABISETCS CTYNEHTY, €CIM OH TBEPAO 3HACT MaTepual, TPaMOTHO M TIO
CYIIECTBY WH3JIaraeT €ro, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBET€ Ha BOMPOC U
BBIIIOJTHEHUH 3aaHHS.

* bami, coorBercTBytonmin 60 + 69% OT MakCMMalbHOTO (OTBEYAET OIICHKE
«YIIOBJICTBOPUTEIILHO»), BBICTABJISETCS CTYACHTY, €CIIM OH HMEET 3HaHUS TOJBKO OCHOBHOTO
Marepuaiga, HO HE YCBOWJI €ro JACTalIel, MONMyCKaeT HETOYHOCTH, HEIOCTATOYHO MIpaBUIbLHBIC
(hOpMyNIHUPOBKH, HApYyIIEHUS JOTHYECKOH TOCIEA0BATENbHOCTH B M3JO0XKEHUH MPOTPAMMHOIO
Marepuasna.

* bamn, coorBercTByrommid MeHee 60 OT MakCHUMaJgbHOro  (OTBEYAET  OLEHKE
«HEYJIOBJIETBOPUTEILHO»), BBICTABIISIETCSI CTYACHTY, KOTOPBIM HE 3HAET 3HAYUTEIBHOM dYacTh
MPOrpaMMHOTO  MaTepualia, JIONMyCKaeT CyYIIeCTBeHHble omuOku. Kak rmpaBuimo, OIeHKa
«HEYJIOBJIECTBOPUTEILHO» CTAaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJODKHTH O0yudeHue 0e3
JOTIOJTHUTEIBHBIX 3aHITHI MO COOTBETCTBYIOIIEH JUCIUIUIMHE.

HroroBas oreHka npeacTaBisieT co00il cyMMy OaljioB, 3apab0TaHHBIX CTYJICHTOM B CEMECTpE
B paMKax TEKYIIIEro KOHTPOJIS, aTTECTAIlMU Pa3/e/IOB U HA 3a4eTe WJIU dK3aMEHE.

[Ikana omieHKH 00pa30BaTENbHBIX JOCTHKEHHIM

Onenka no 5-6anpHoi mkane Cymma Oansos 3a pasznenst Ouenka ECTS

5 — «otmmaHO» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEIBLHO» 65-69

60-64 E

2 — «neynosaeTBopurenbHo» Huke 60 F

11. YYEBHO-METOJIMYECKHUE PEKOMEHIALIMHU JJIsSI MTPEMOJABATEJE

MeTOIH/IquKI/IC YKa3aHus AJid HpeHOIIaBaTeJIeﬁ 10 JTUCHUITJIMHE «XUMUD»

Ha nepBom 3anaTUM 110 1aHHOW y4eOHOM MHUCHIUILIMHE HEOOXOAMMO O3HAKOMHTH CTYJEHTOB C
KQJICHJIAPHO-TEMATHYECKUM  IUIAHOM  3aHATHH, CTPYKTypOM KaXKIOTO 3aHATHS M CHCTEMOH
(hopMHUPOBAHHEM OIICHOK.

B Havane kakaoro 3aHATHS MpPENoJaBaTellb JODKEH JaTh TMOSCHEHHS 10 M3ydaeMoi Teme,
MPEJOCTAaBUTh BO3MOYKHOCTh CTYJIEHTaM 3aJ1aBaTh JIOTIOJIHUTEIIbHBIC M YTOYHSIONINE BOMPOCH U
MPOBECTH MUCHMEHHBIN BXOJHOW KOHTPOJIb 10 TeMe. OLEHUTh Pe3ysIbTaT OTBETA.

[lepen BbImosHEHHEM JIAOOPATOPHON pabOTHI MperoiaBaTelNb JOHKEH MPOBEPUTH MUCEMEHHOE
oopmiicHHE B JTAOOPATOPHOM XKYPHAJIC W TECOPETUYECKYIO MOJATOTOBKY CTYJCHTOB K BBITIOJTHEHHUIO
1a00paToOpHOI pabOTHI.

B mpormecce BhimonHEHMs 1a00paTOPHON pabOTHI MpPEIoIaBaTelb JOJDKEH OIICHUTH CTEICHb
OCBOCHHS CTYJIEHTOM METOIHMK AKCIEPUMEHTa, NMPUOOPETEHHs] HAaBBIKOB PAaOOTHI C XUMHUYECKUMHU
BEIIIECTBAMH, U3MEPUTEIILHON TIOCY 10, JTA0OPATOPHBIM aHATTUTHYECKHM 000pYIOBAaHHUEM.

B 3akirounTenbHONM YacTH TMOJBOJUTCS WTOT 10 3aHATHIO, OLICHUBACTCS B OayuiaX CTENeHb
OCBOCHHS U3y4acMON TEMbI, CIIOCOOHOCTh CTYJICHTA JIeJaTh BBIBOJBI IO IMOJYYCHHBIM pe3yJIbTaTaM
OKCIICPUMCHTA U OGOCHOBLIBaTL HUX Ha OCHOBaHUHU TCOPCTUYCCKUX 3HAHUH.



Texyuuii KOHTPOJIb OCYIIECTBIISETCSI B COOTBETCTBUH C rpa)uKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (HOPMHUPYET Y CTYACHTOB KOMMYHHUKAaTUBHOW KOMIIETCHIIMM, YMEHHS JaBaTh yCTHBIE
OOBSICHEHHUSI U OTBETHI, PUYUYaET K CHUCTEMaTH4ecKol padoTe M camoaHanusdy. Tekylmui KOHTpOJIb
MO3BOJISIET O€3 MpedK3aMEHAIMOHHBIX MEPETPY30K MOATOTOBUTH CTYJAEHTOB K UTOTOBOMY KOHTPOJIIO
0 TUCIUIUINHE.

ITpomexyTOUHBIH KOHTPOJIb IPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHCbMEHHOMN
¢dopme ¢ 00513aTeIbHBIMU YCTHBIMH MTOSICHEHUSIMH.

WTOroBbIif KOHTPOJIb MO TUCHMIUIMHE HPOBOIUTCS B (QopMme, MPeayCMOTPEHHOH ydeOHBIM
IJIAHOM.

Cucrema KOHTpOJISI KaUeCTBa 3HAHUM CTY/I€HTOB

*Texymuii KOHTpONb — ¢oOpMa KOHTPOJS KadecTBa M3YyUEHHsS CTYJIEHTOM OTACIbHBIX
3JIEMEHTOB JIMCUUIUIMHBI U BBIOJIHEHUS 3aJJaHUM B paMKax ayJUTOPHOU M CaMOCTOSTEIbHON pabOThI
ctyaeHTa. dopMa U CPOKHM TEKYLIEro KOHTPOJIS, a TaKkKe €ro BKJIaJ B Pe3yJbTHPYIOLIYIO OICHKY,
3a(huKCHPOBaHBI B 3apaHee YTBEPHKAECHHBIX IPOrpaMMax JAUCHUILINH.

sATTecranus paszziena — (opMa KOHTpPOJS KauyecTBa 3HAHMM CTyJIEHTa, IMPOBOAUMAs IO
OKOHYaHUHU paszziena ydeOHOH mucuuruinHbel. dopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
PE3yIBTUPYIOLLYIO OIICHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUINH.

I[IpomexxyTouyHas arrecTanus (Janee aTTecTalys) — aTTecTalysl CTYJEHTOB M0 AUCHUILINHAM,
U3Y4YEHHBIM B TedeHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW TUCLUIUIMHE ONPEAeIsioTcs
y4€OHBIM IIAHOM.

*VIToroBbiii KOHTpoib — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJeHTa, MpPOBOAMMAs I10
3aBepUICHUM H3Y4YeHHs] JAUCUUIUIMHBL. @dopMa W CpOKM MPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3a)UKCUPOBaHbI B Pa00OYMX y4COHBIX IJIaHAX.

Cucrema OLIEHKH 3HAHUH CTYJIEHTOB

TpeboBaHus K 3HAHUAM, YMEHUSAM, BIIAJICHUSAM CTY/AE€HTA

MaxkcumanbHbIi 0a 0 JAHHOMY BHY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIUYHOY» MO S5-TH
0aJUIbHOM CHUCTEME) BBICTABIIACTCS CTYACHTY, €CIIM OH TIIIyOOKO YCBOMJ HM3y4daeMylo TeMmy Kypca
XMMHH, UCUEPIIBIBAIOLIE, OCIEA0BATENbHO, YETKO U JIOTMUYECKU CTPOMHO €€ M3JIaraeT, yMeeT TECHO
yBSI3bIBATh TEOPHIO C MIPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4YHbIN MaTeprall 0 XUMHUH.

bann, coorBercTBytomuii 70 + 89% 0T MakcMManbHOTO (OTBEYAET OIIEHKE «XOPOIIO» MO S5-TH
OayIbHOM cHcTEeME), BBICTABISETCS CTYJIEHTY, €Cli OH TBEPAO 3HAET MaTepuaj, IPaMOTHO MU IO
CYLIECTBY H3JIaraeT €ro, He JOMycKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC U
BBITTOJIHEHUHU 3aJIaHHUS.

bann, coorBerctBytommii 60 + 69% oT MakcMMaJbHOrO  (OTBEYAaeT  OLEHKE
«YIOBJIETBOPUTENIBHO»), BBICTABISETCS CTYAEHTY, €CIIM OH HUMEET 3HAaHHUA TOJBKO OCHOBHOIO
MaTepuaga, HO HE YCBOWJ €ro JAeTajeil, J0IMyCcKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPaBUJIbHBIE
(OpPMYIHMPOBKH, HApPYIICHUS JIOTHYECKOW TMOCIENOBATEIPHOCTH B H3JI0KEHUH IPOTPAMMHOTO
Martepuana.

bamn, coorBerctByrommii mMeHee 60 OT < MakcuMaigbHOrO  (OTBEYaeT  OIIEHKE
«HEYJOBIECTBOPUTEIILHO»), BBICTABIAETCS CTYAEHTY, KOTOpPBIi HE 3HAaeT 3HAYUTENbHON 4YacTu
MpPOrpaMMHOTO  MaTepuaia, JOMycKaeT cyllecTBeHHble omuOku. Kak mpaBmiio, olieHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OO0ydeHue Oe3
JIOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.

[IIxana oueHkn 0Opa30BaTEIbHBIX JOCTHKEHHM

Onenka no 5-6amnpHoit mkane Cymma 6ansos 3a paznens Onenka ECTS



5 — «otauudo» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «aeynoBierBopuresbHo» Hike 60 F

ABTOP(BI):

Cepruesckuil Banepuit Bnagumuposud, 1.XUM.H.,
npodeccop

AmnanbeBa Enena AnexkceeBHa, K.XUM.H., JOLEHT

Penenzent(nr):
3aBenyrommii kadenpoir «Oo6men xumun» PXTY wum.
J.W. Menneneesa npodeccop, 1.x.H. ConoBseB C.H.



