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

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

XUMUA
Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3e€pPHBIC
(cmennanbHOCTD) TEXHOJIOTUH

[2] 16.03.02 BbICOKOTEXHOJIOTHYECKUE TITITA3MEHHBIC U
DHEPreTUUECKUE YCTAHOBKH

[3] 12.03.01 ITpuGopoctpoeHue

[4] 03.03.01 IlpuknagHble MaTeMaTUKa U GU3UKA

[5] 16.03.01 Texuuueckas pusnka

[6] 12.03.03 doToHMKa ¥ ONITOMH(GOPMATHKA
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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
MOWCKA TIyTeH pEIICHUSI COBPEMEHHBIX TEXHOJOTMYECKHX, SKOJIOTUYECKHUX, CBIPHEBBIX IPOOIEM
aToMHOH oTpacid.  OCOOEHHOCTBIO TPOTpaMMBI  SIBIISIETCST  (D)yHIAMEHTANBHBIA XapakTep ee
U3JIOKEHUs, HEOOXOAMMBIN Uit  (QOpMHpOBaHUS Yy CHEUHMATUCTOB OOHIETO XUMHYECKOIO
MHPOBO33PEHHUS U PA3BUTHUSI XUMHUYECKOTO MbIIIUIeHUs. B mporpaMMe paccMaTpuBarOTCs AJIEKTPOHHAS
TEOpHUsl CTPOCHHSI aToMa, OCHOBBI TEOPHH XUMHUYECKOW CBSI3M, DPHEPreTHKa XUMUYECKHUX PEaKIuil,
ANIEMEHThl XUMHYECKOH TEPMOJWHAMUKH, XUMHUS DJIIEMEHTOB M WX OCHOBHBIX COCIWHEHUI, B TOM
YHce BJIEMEHTOB aTOMHOM »HEPreTHKH, (ha30BO€ pPaBHOBECHE, METOABI pPa3/eiCHUs, OUYUCTKU U
UICHTH(UKAIIUHN BEIIECTB.

Teoperndeckass 4acTh MUCIMIUIMHBI M3JIaraeTcsl B JEKIHMOHHOM Kypce. [lomydyeHHble 3HaHUS
3aKpEIUIIIOTCS.  Ha MPAaKTHYeCKHMX W JabopaTopHbiX 3aHsaTHaAx. CamocrosrenbHas pabota
NpeAycMaTpuBaeT padboTy ¢ y4eOHMKaMH, YYEOHBIMH IOCOOMSIMH, SJIEKTPOHHBIMH KypcaMH Ha
nopraiie online.mephi.ru u cmpaBOYHBIM MaTEPUAIIOM, TIOJITOTOBKY K MPAKTUYSCKUM U JJaOOPATOPHBIM
3aHSTHUSAM, BBITIOJIHEHUE JOMAITHUX 33/1aHUM, TOATOTOBKY K TECTUPOBAHUIO, KOHTPOJIBHBIM paboTaM U
K HalvcaHuio pedepaTos.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

ensmu ocBoeHus yueOHOH aucuuiuinHbl «XVUMMUWS» sBusrorcs yriayOlieHHe MMEIOLIHXCS
MPECTABICHUN U MOJTyYeHHE HOBBIX 3HAHWA M YMEHHU B 00JIaCTH XUMHHU, KOTOPBIE HEOOXOIUMBI ISt
dbopMupoBaHHS OOIIEKYJIBTYPHBIX H OOMIETTPOPECCHOHAIBHBIX KOMIIETSHIIUN 110 HAIpPaBJICHHUIO
MIOATOTOBKH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlanHas ~ ydyeOHas  AMCUMIUIMHA  BXOAUT B MOAYJb  OOIEMaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHbIX JUCHMIUIMH 10 HAINpPaBICHUSIM HOATOTOBKU. Jlyii WM3y4YeHHs IUCIMUILIMHBI
HE00X0AUMBI Oa30BbIe 3HAHUS XUMHUH U (PU3UKU HA YPOBHE CPEIHEH HIKOIBI.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATHBI
OBYYEHUA

VYHuBepcanpHble U(HIK) o0menpodeccuoHalIbHbIE KOMITETEHIIUHN

Kox n HauMeHOBaHUE KOMIICTCHIIMI Kona v HanMeHoBaHMe HHIUKATOPA JOCTHKECHUS
KOMITIETEHITUU

YK-111, 2, 3,4, 5, 6] — Cnocoben 3-YK-1[1, 2, 3, 4, 5, 6] — 3HaTh: MeTOAUKH cOOpa U
OCYIIECTBIISATH TIOUCK, KPUTUICCKHIA 00paboTKN MHPOPMAITUH; AKTYaTbHBIC POCCUUCKUE U
aHaJU3 ¥ CUHTE3 HH(OpMAIIHH, 3apyOeKHbIC HICTOUHUKN HH(POpMaIuu B chepe
MPUMEHSITh CHCTEMHBIN TTOIXOT JIJIst poecCHOHATEHOM IS TEIIEHOCTH; METO/I CUCTEMHOTO
pEIICHHUs TOCTABICHHBIX 3a1a4 aHajan3a




VKE-1[1, 2, 3,4, 5, 6] - Cnocoben
HCIIOJIh30BaTh 3HAHUS
€CTCCTBCHHOHAYYHBIX JUCHOUIIINH,
MIPUMEHSITh METOJIbI
MaTeMaTHYECKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITIOCTaBJICHHBIX 3a/1a4ax

V-VK-1[1,2,3,4,5, 6] — YMeTh: IPUMEHATb METOUKH
Moucka, coopa n 06padoTku HHGOPMAITUHU; OCYIIECTBISATh
KPUTUYECKHI aHaIN3 U CUHTEe3 UH(OpMAILIUY, TIOTYyYeHHOU U3
Pa3HBIX UCTOYHUKOB

B-YK-1[1, 2, 3, 4, 5, 6] — Bnagets: MmeTogamu moucka, coopa
1 00pabOTKH, KPUTUYECKOTO aHAJTN3a U CUHTE3a
nH(pOpMaIIUN; METOJTUKON CHCTEMHOTO TOX0Aa TSI
peleHust TOCTaBICHHBIX 3a7a4

3-YKE-1[1, 2, 3,4, 5, 6] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLMIUIUH, METObI
MaTeMaTHYeCKOTO aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U SKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1[1, 2, 3,4, 5, 6] — yMeTh: UCTIOJIb30BaTh
MaTeMaTUYECKUE METO/Ibl B TEXHUUECKUX MPUIOKEHUSX,
pacCYUTHIBATH OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU
CIIy4yalHBIX BEJIMYMH, PELIATh OCHOBHBIE 334l
MAaTeMaTHYeCKOW CTATUCTUKH; PEIIaTh TUTIOBBIE pacUETHBIC
3aJ1a4u

B-YKE-1[1, 2, 3,4, 5, 6] — B1ageTh: METOTaMHU
MaTeMaTHUYECKOr0 aHaJIu3a U MOJEIUPOBAHMS; METOIaMU
pelieHus 3a1a4 aHaJIn3a U pacueTa XapaKTePUCTUK
(bU3MYECKUX CHCTEM, OCHOBHBIMU IIpreMaMu 00paboTKu
IKCTIIEPUMEHTAJIBHBIX IAaHHBIX, METOJaMHU PaOOTHI C
MPUKJIAHBIMHU IPOrPAMMHBIMU MIPOAYKTAMHU

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn 3amauym BocriuTaHus (KOx) BocnurarenbHbll TOTEeHIUA JUCLUTIIIMH
BOCIIUTaHHS

DKOJIOTHYECKOe Coznanue ycioBHi, Hcnonbs3oBanne BOCIUTATEILHOTO
BOCIIHTaHHE o0ecTeYnBarOIINX, MOTEHIMaJIa TUCIUILIHH TYMaHUTAPHOTO,

(dbopMupoBaHHEe OEPEKHOTO | €CTEeCTBEHHOHAYYHOTO U
OTHOIIEHUS K MPUPOJIC U 00menpo¢eCCHOHATBHOTO MOJTYJICH: -
okpyatoteit cpeze (B9) pa3BUTHE IKOJIOTHYECKON KYIbTYphI Uepe3

y4eOHBIE 3aJaHUsI UCCIIEI0BATEIHLCKOTO
Xapakrtepa, MoJIr0TOBKY pedepaTos,
JOKJIAJIOB, PE3EHTAIIHH, dcce, HayYHO-
00pa3oBaTeNbHBIX IPOEKTOB
IKOJIOTHYECKOW HAIIPaBICHHOCTH; -
COCUCTBHE Pa3BUTHIO YKOJIOTUIECKOTO
MBIIUICHHS Yepe3 N3ydeHHe TTOCIIeICTBHIIA
BJIMSTHUS YEJIOBEKA HA OKPY’KAIOIIYFO

cpeny.
HNHurennexryanbHOe Co3znanue ycioBui, Hcnons30Banye BOCIUTATEIBHOIO
BOCIIUTaHHE o0ecneynBaroIuX, MIOTEHIIAAJIa TUCUUIUIMH T'yMaHUTapHOTO,

(dbopmMHpoBaHUE KYJIbTYPbl | €CTECTBEHHOHAYYHOTO,
yMmcTBeHHOTrO Tpyaa (B11) | o6menpodeccrnonansHoro u

npodeccnoHaTEHOTO MOTYJIS ISt
(bopMUpOBaHHUS KYJIBTYpPbl YMCTBEHHOT'O




[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

Co3znanue yCcioBHi,
o0ecrneynBaroIInX,
dhopmupoBanHue ri1y00KOTr0o
MTOHUMAHUS COIIMATLHOM
pouu ripodeccum,
MO3UTUBHOW U AKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHOU
CICIIMATbHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npodeccuoHaNbHOM
nesitenbHOCTH, Tpyay (B14)

TPy/ia HOCPEICTBOM BOBJIICUEHUS
CTYZICHTOB B y4eOHBIC UCCIIEIOBATEIHCKHIE
3aJjaHus, KypcoBble paboThI U Jp.
1.Mcnionp30BaHnEe BOCIIUTATEIBHOTO
MOTEHIMAaJIa TUCIUTUIMH
€CTeCTBEHHOHAYYHOTO U
o01enpoeCCHOHATHHOTO MOYIIS TSI -
(hopMHUPOBAHUS TO3UTUBHOTO OTHOIIIEHUS K
npodeccur HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTA), TOHUMAaHUs €€ COLMATIbHON
3HaYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CIIeIOBATh HOPMaM
npo¢eCCUOHATBHON 3TUKU TTOCPECTBOM
KOHTEKCTHOTO OOyUYEHHUS, pEIICHHS
MPAKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIlMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOTO HHTEpECa K
po¢eCCHOHANBHON NEATEITHLHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, IOHAMATh
3HaYMMOCTb IIPOeCcCun MOCPEICTBOM
OCO3HAaHHOTO BBHIOOPA TEMATHUKHU MPOEKTOB,
BBITOJIHEHHSI IPOEKTOB € TOCIIEIYOLIEH
myOJIMYHOM Mpe3eHTaluel pe3yinbTaToB, B
TOM 4Hciie 000CHOBAaHMEM MX COLUAIbHON
Y TIPAaKTUYECKON 3HAYMMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaan3auuu
pa3JIMYHBIX NMPOEKTHBIX poJieil (uzep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
HOCPECTBOM BBIMIOJHEHUSI COBMECTHBIX
poekToB. 2.Mcnonas3oBanue
BOCIIUTATEIBHOTO MOTEHIIAIA
JMICIUTUTAHBI « DKOHOMHKA U YIIPABIICHHE B
HPOMBIIIJIEHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOJIX0JIOB K YIIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunnyeckre oCHOBBI
npohecCUHANBHOMN 1eATebHOCTI IS -
(hopMHUpPOBaHHS HABBIKOB CHCTEMHOTO
BUJICHHSI POJIM ¥ 3HAYMMOCTH BBIOPaHHOI
npodeccur B COIUATEHO-DKOHOMHYECKHIX
OTHOIICHUAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA M COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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2 Cemecmp

1 XUMUYECKUE CUCTEMBL. | 1-7 14/0/14 T-1 20 K.p-8 3-VK-
Crpoenue aToma, (5),JIP- 1,
XUMUYECKast CBSI3b. 2 3-
OcHOBHbIE (5).x.p- VYKE-
3aKOHOMEpPHOCTHU 4 1
XUMUYECKHUX (5),J1P-

MPOIECCOB. 3
(5),J1P-
6
(5),J1P-
7(5)

2 PactBopsI. 8-12 | 10/0/10 JIP-9 15 K.p-12 3-YK-
HucniepcHbie (5),JIP- 1,
HaHOCHCTEMBI 10 (5) V-
DIIEKTPOXUMHUYECKUE VK-I,
CHUCTEMBI. 3-

YKE-
1,

V-
YKE-
1

3 DU3BHKO-XUMHUYECKUE 13-15 | 6/0/6 JIP-13 15 K.p-15 3-VK-
CBOWCTBAa  DJIEMEHTOB. (5),JIP- 1,
Mertoasl pazfeneHuss u 14 (5) V-
OYHCTKHU VK-1,

B-
YK-1,
3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1
Umoeo 3a 2 Cemecmp 30/0/30 50
KonTpoJbnbie 50 €] 3-VK-
MeponpusiTusi 3a 2 1,
CemecTtp V-
YK-1,
B-

YK-1,




* — coKpaleHHOe HauMeHOBaHUEe (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHne HauMEeHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

O0o03ua | [To1tHOE HAMMEHOBAHME
YyeHue

T TectupoBanue

JIP JlabopaTtopnast pabota

K.p KoHTpoJibHast paboTa

9 DK3aMeH

KAJIEHJIAPHBIN IJTAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" qac. , Jac. gac.

2 Cemecmp 30 0 30

1-7 Xumuyeckue cucreMmbl. CTpoeHHe aTOMa, XUMUYeCKasi 14 0 14
cBfA3b. OCHOBHBIC 3AKOHOMEPHOCTH XHMHYECKHX
MPOLECCOB.

1 XuMHuYeCKre CHCTEMBI. Bcero ayiuTOpHBIX 4acoB

[Ipeamer u meTobl XUMHUH. MeCTO XUMHUH B CUCTEME 2 | 0 | 2

¢byHnaMmeHTanbHbIX HayK. OCHOBHBIE (POPMYIIBHBIC DIIEMEHTHI OwnJaiin

BCIIIECTBA U UX CUMBOJIBHOE I/1306pa>KeHI/Ie. 0 0 0
Xumuyeckasi cuctema. BeiecTBo, ero ¢a3oBble COCTOSHUS U
XUMHUYECKHE npeBpaiieHuss. OCHOBHbIE CBOMCTBA XUMHUYECKUX
cucteM. XMMHUYECKas IBOMCTBEHHOCTh. PacTBOPBHI.

Tunsl XuMHUYECKUX MpeBpaiieHnil. OKUCIUTeIbHO-
BoccTaHoBuTeNnbHbIE peakiuu (OBP). Tunnynsle okucnurenu
1 BOCCTaHOBUTENU. MeToabl coctaBieHus ypasHeHuit OBP.

2 Crtpoenue aToma Bcero ayiutopHbIX 4acoB

CrpoeHue aToMa U XUMUY€ECKasi CBSI3b. 2 [0 |2

ATOM U ero XapakTepUCTUKH: SIPO, JIEKTPOHHAs 000J0YKa, Omnutaiin

3apsan sapa, Macca sapa, pasMepsl sapa u aroMa. M3oronsl. 0 0 0
KBaHTOBO-MeXaHHUYECKOE O0BACHEHHE CTPOCHUS aToMa.
[IpencraBnenue o6 ypasuenuu Llpenunrepa. KBantosbie
YHCIa, aTOMHEs: OpOuTaib, TUIBI opouTtanei. [lopsmok
3aI0JIHEHUS] SHEPTETUYECKUX YPOBHEN U IO ypPOBHEU
(MuHUMYM 3Hepruy, npuHuun [laymnu, npasuio XyHua,




npasuiio KieukoBckoro).

DnexTpoHHbIE (HOPMYIIBI 351IeMeHTOB. DOpPMYIIbI B BUIE
SHEPTreTUUYECKUX siueeK. BalleHTHOCTD 31eMeHTa 1711 OCHOBHOTO
1 BO30YXJIEHHOTO COCTOSIHHM aToma.

[lepuonnueckas cucrema J[.M.Menneneesa.) [leproanueckuii
3aKOH. 3aKOH M03J11 ¥ TOPSIAKOBBIA HOMEP AJIEMEHTA B
NepHOANYECKOl Tabnuie. B3anMOCBs3h XUMUYECKUX CBOMCTB
MIPOCTHIX BEIIECTB C 3JIEKTPOHHBIM CTpOeHUEM aToMOB. Ciiyyaun
HECOOTBETCTBUS BBICHIEH BaJCHTHOCTH JIEMEHTA HOMEPY
rpynnsl [IC3D. XapakTep 3aBUCUMOCTEN paJinyCOB aTOMOB,
SHEPTUU UOHU3ALNH, CPOJICTBA K AJIIEKTPOHY U
AJIEKTPOOTPUIATENBHOCTH OT MOJ0KEHUA diieMenTa B [1CD.
Merajuibl 1 HEMETAILIBI.

Xumuyeckasi CBA3b

ndeckas cBsizb. OCHOBHbIE BUbI (KOBaJIGHTHAs!, HOHHAS,
JIOHOPHOPHO-aKLENTOPHAs!, BOJOPOIHAS U METAJUINYECKAs) U
XapaKTepUCTUKU (SHEPTus, AJIUHA, HAIIPABIEHHOCTD,
MOJIIPHOCTD U MOJISIPU3YEMOCTh) XMMHUECKOH CBSI3U. MeTobl
BAJICHTHBIX CBSI3€H U MOJICKYJISIPHBIX opOuTaieil. BzauMocss3b
BH/Ia, CBOMCTB XUMHUYECKOM CBSI3U U 3JIEKTPOOTPULIATEIILHOCTH
31eMeHTOB. CBOMCTBA XUMHUYECKOM CBSI3U, COCTAB U CTPOCHUE
Mmonekys. CreneHb okucineHus. CTpykTypHbie (OpMyJIbl
MOJIEKYJI.

KommuiekcHble coequHenus. Tunnyabie
KOMIUIEKCO0Opa3oBaTeNy 1 TUrasabl. BzanMocBs3b cTpoeHus
KOMIIJIEKCOB ¢ THOpuAM3anueii opouTaneil u 31eKTpOHHBIM
CTpOeHHEM KoMIuiekcooOpa3oBateis. CBOWCTBA KOMIUIEKCHBIX
COEMHEHMM, KOHCTAaHTAa PaBHOBECHSI.

Bcero ayiuTopHbIX 4acoB

2 |

0

| 2

Owntaiin

0

0

0

OcCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUHYECKHUX
npoueccoB. XuMHU4YeCKas TEPMOANHAMUKA U XUMHUYECKOe
paBHOBecHe

XuMHUecKasi TEPMOJNHAMHUKA.

Oyukimn coctostHuA. TeroBoii 3pGeKT 1 FHTATBINS
peaknuu. 3aKOHbI TEPMOXHUMUHU. DHTAJIBITNS 00pa30BaHUs
XUMHUYECKUX coequHEHNNH. CTaHaapTHOE COCTOSHUE.
Outponus. JHeprus ' n66ca, ee CBsA3b ¢ HaNpaBJIEHUEM
XUMHUYECKUX MPOIeccOB. PacueT TepMOAMHAMUYECKUX
GYHKIUH XUMUYECKUX PEaKIfil 10 CIIPaBOYHbBIM JIaHHBIM.
O1eHKa peakIMOHHOM CITIOCOOHOCTH U YCTOHYHMBOCTH BEIIECTB.
Xumuueckoe paBHOBecue. OOpaTuMbie U HEOOpAaTUMBIE
peakuuu. 3aKoH JeicTBUA Macc. Pacuer XuMudeckoro
PaBHOBECHSI: PABHOBECHBIE KOHIICHTPALIMH, CTETICHb
npespamienus. [Ipunnun Jle-Illarense. Xumnueckoe
paBHOBecHe B pacTBopax. Jluccoruanus caadbix
3IEKTPOIUTOB. I'naponus. ['uaponus o KaTHOHY U aHUOHY:
M3MEHEHUE XapakTepa cpeasl. KoHcTanTa ruiponnsa.
XHWMHUYECKOE PAaBHOBECUE B FETEPOT€HHBIX CUCTEMAX.
[IpousBenenne pactBopuMocTU. PaBHOBECHE B pacTBOpax
KOMIUIECHBIX COCIMHEHU, KOHCTAHTa HECTOUKOCTH.
Paspymenne KOMIIJIEKCOB B KOHKYPHUPYIOIIUX PEAKIUAX

Bcero ayiuTopHbIX 4acoB

4 |0 | 4
OmnJaiia
0 0 0




KoncranThl PaBHOBECHUS KaK OCHOBA MATEMAaTUYCCKOT'O
MOICIINPOBAHUA XUMHUYCCKUX ITPOIECCOB.

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUHMYECKUX
npoueccoB. XuMu4ecKass KHHETHKA

VYpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEaKUM, IPOCThIE
Y CJIOKHBIE PEAKIUU, TOPSATOK U MOJIEKYJIIPHOCTD.
Kunernueckue ypaBHEHUS peakUuii IEPBOTO NOPSAIKA.
3aKoH JACUCTBUS MACC MO IaHHBIM PaBHOBECHUS U KUHETUKHU:
MIPUHLUIT COOTBETCTBUSI.

3aBUCHUMOCTh CKOPOCTH PEAKIIMK OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenue Apperuyca. DHEprus aKTHBAIUH.
[lenubie 1 KosebaTenbHbIC peakiuu. OU3nIecKue METO b
AKTUBUPOBAHMS U YCKOpPEHHMs peakuuil. Karanus,
KaTaJIn3aTopbl, PEPMEHTHI.

Bcero AYAUTOPHBIX YaCOB

4

|0

| 4

Omnuiaiig

0

0

0

8-12

PaCTBOPLI. I[ncnepcnble HAaHOCUCTEMBI
3JIeKTp0XI/IMI/I‘leCKI/Ie CHCTEMBbI.

10

0

10

PacTBOpbI

CriocoObI BEIpayKEHUSI COCTaBa PACTBOPOB.

JlucniepcHbie reTepOreHHbIE HAHOCUCTEMBI

JlucniepcHoCTh U auctiepcHbie cucteMbl. Kitaccudukanus
KOJUIOMJIHBIX CUCTEM. 30JIU U T'eJIH.

Ctpoenue muneminl. [Ipasuno [Teckopa-®astaca. AnxcopOmus.
[ToBepXHOCTHO-aKTUBHBIC BEILIECTBA U UX BIUSHUE Ha
CBOMCTBA JUCHEPCHBIX CUCTEM U TOBEPXHOCTHOE HATSIKEHHUE.
Wneanbubie u peanbHbie pacTBOPHL. ConbBaTalus
(ruapararus) SJeKTPOIUTOB; JUCCOLUAINS, HIOHHAS U
MoJieKyJIsipHas accounanus. CuibHbIE U Cl1a0ble JIEKTPOJIUTHI.
XUMUYecKoe paBHOBECHE MTPU JUCCOLUSLIUS CIa0bIX
AJIEKTPOJINTOB.

PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
pPacTBOPUTEIISL. DIIEKTPOIUTHUECKAS JUCCOIHAIIUS BOABI U
BOJOPOAHBIN MMOKA3ATENb.

Konnurarusssle cBoiicTBa pacTBOpOB. 3akoHbl Payns u Bant-
I'odda. Cs3b CBOMCTB pacTBOPOB (OCMOTHUYECKOE JABICHUE,
TEeMIIepaTypbl KUTIEHUS U 3aMEP3aHHsI) C COCTOSTHUEM
PacTBOPEHHOI'O BEIIECTBA.

CBoiicTBa peaibHbIX paCTBOPOB. AKTUBHOCTb AJIEKTPOJIUTOB.
CpennenonHsiid ko3 uimeHT akTuBHOCTH. [IpenenpHbIi
3akoH [lebas-Xrokkens. Koncranta v cTeneHb TUCCOMAIIAN
cl1a0bIX SJIEKTPOIUTOB. 3aKOH pa3dasienus OcTBaibaa.

Bcero aytuTopHBIX 4acoB

4

| 0

| 4

Ownaiin

0

0

0

10-13

3J1eKTp0ngnqec1me CHUCTEMBbI

TuIbl 371eKTPOXUMUYECKUX TPOoLEeccOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CUCTEMBI. [IBOMHON 2JIEKTPUYECKUN CIIOM,
3JIEKTPOJIHBIN MOTEHIIMAJI, €r0 3aBUCUMOCTh OT MaTrepuania
3JIEKTPOJOB U COCTaBa pacTBopa. YpaBHeHne HepHera.
DNEeKTpOAHbIE TOTEHIUABI, PSI/T HATIPSYKEHUS.
Knaccudukarus 371eKTpo10B, XUMUYECKHE PEaKLIUH,
npoTeKaronre Ha HuX. ['a30Bbie AMeKTpoabl (BOJOPOIHBIM,

Bcero AYAUTOPHBIX YaCOB

6 K |6
Omnutaiig
0 0 0




KHUCJIOPOHBIN ). NOHOCEIEKTUBHBIE SJIEKTPOIBI.
lManpBaHMYECKHI JIEMEHT. DIIEKTPOABMKYIIIAs CHUJIA.
XUMHUYECKHE UCTOYHUKH TOKa (0OpaTuMble, HeoOpaTHMBIE,
TOIUTMBHBIE).

Onekrponus. [locnenoBaTenbHOCTD 3EKTPOAHBIX IIPOLIECCOB
JUIsl BOJIHBIX pacTBOPOB 3JIEKTpoUTOB. [lepenamnpsxenue.
OcHOBHBbIE BUIbI KOPPO3UH METAIOB. DIEKTPOXUMUYECKAs
koppo3usi. Kopposus MetasmioB u npobdiema HaJlexKHOCTH.
MerTo/1bl 3a1UTBI OT KOPPO3HUH.

13-15

POu3uKo-XMMHYECKHE CBOHCTBA 3J1IEMEHTOB. MeToaAbI
pa3iejieHusi 1 OYUCTKHU

6

0

6

13-14

CsoiicTBa s-, p-, d- u f-371eMeHTOB.

Bonopon

XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C TPOCTHIMU
BeIleCTBaMH. ATOMAapHBIi BoOpo. I uapuas! (MOHHBIE,
KOBAJICHTHBIE, COC/IMHEHUS BHEAPEHUSI), METObI TTOJTYyUYEHUS U
cBoiicTBa. M30TOMBI BOJIOPOIa U METO/IBI UX Pa3/IeNICHHUS.
N3omepsl. 'mapunsl kak 3HEpronocurenu. BogoponHas
SHEpreTUKa.

f-anements! 111 rpymmer

OO0m1ast ¥ cpaBHHUTENbHAS XapaKTepUCTUKa. JlaHTaHOMTHOE U
AKTUHOMJHOE CKaTUe, 3aKOHOMEPHOCTH U3MEHEHUS CTEIIEHEN
OKHCJICHUSI. XUMUYECKHE CBOMCTBA B Pa3JIMYHBIX CTEIEHSIX
okuciieHusi. KoMmruiekcHbie coeluHeHus1. MeTOIbl pa3ieICHUs
u nosrydeHust. O6sacTu MpUMEHEHUs. XUMHUS IIEpHsl, €BPOITHS,
TOpUsl, ypaHa. AKTUHOUIbI B ATOMHOM YHEPTeTHKE.

Bcero ayIuTOpHBIX 4acoB

4 |

0

| 4

Ownutaiin

0

0
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CoBpeMeHHBbIe METO/IbI pa3/ie/ieHusI U OYUCTKHU BellecTBa
CoBpeMeHHbIE METO/IbI Pa3/CIICHUSI U OYMCTKU BEILIECTBA.
Pacnipenenenue BemecTB Mexay (hazaMu: KUIKOCTh-TIAP
(TeperoHka, peKTHPUKAIHS ), KUIKOCTh-KUIKOCTh
(3KCTpaKIus), KUAKOCTh-TBEPIOE (OCAKICHUE, IIEMEHTAITUS,
pacTBOpeHHE, HOHHBIN 00OMEH), Tap-TBepAoeE (razoBas
xpoMarorpadusi).

N3oTonsl. PaanoakTHBHOCT U PaUOXUMHUS.

N3oTonusi. PanroakTUBHOCTH U €€ BUAbL. 30HA YCTONYMBOCTH.
B3aumMogeiicTBre n3ny4eHus ¢ BEeCTBOM. AKTUHOU/IBI B
aTOMHOM sHepreTuke. CHHTE3 HOBBIX 3JIEMEHTOB. MICTOUHUKHN
pauanuu U uX BO3/ICHCTBUE HA OPraHU3M.

Bcero AYAUTOPHBIX 9YaCOB

2 [0 |2
Omnuiaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

O6o03una | [TosiHOe HaMMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIA KypC

[IM [TOoTHOTEKCTOBBIN MaTepuall
I1J1 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3eHTaumu

T TecThl




5CM

DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI

ncC

NHTEepaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxxanue

2 Cemecmp

OcHOBHbIE THIIBI XUMHYECKHX pealcum‘i

JlaGopartopnast pabota. OCHOBHBIE THUITBI XUMHYECKUX
MpPEeBpaIeHHH, peaKkIiy 3aMeIleHus, pa3I0KeHUs, OOMeHa,
COCANHCHUA

OcHOBBI 00bEMHOI0 KOJIMYECTBEHHOT0 aHAJIN3Aa

OCHOBBI 00BEMHOIO KOJIMYECTBEHHOI'O aHAIN3a
Jlaboparopnas padoTta. [IpuroroBneHue pacTBOpoOB.
Tutpumerpus

OCHOBBI CHIEKTPAJILHOT0 KOJIHYECTBEHHOT0 AaHAJIHN3a
OCHOBBI CHIEKTPATBLHOTO KOJTHYECTBEHHOTO aHAN3a
JlabopaTtopnast pabota. @OTOKOIIIOPUMETPUIECKOE
oTpesieNieHNe KOHIIEHTPAIMA PACTBOPEHHOTO BEIIECTBA.

JHepreTuKa XUuMHYeCKUX MPOLeccoB

DHepreTuKka XUMHYECKHUX MTPOIIECCOB.

nabopaTopHas paboTa (JeMOHCTpPaIlMOHHAs) OIIpee/ICHHE
Ter10BOro 3 dhexTa

JHepreTuKa XUMHYECKHUX MPOLECCOB

OHepreTuka XMMMUYECKHX IPOLIECCOB

Pacuer TepmoanHaMuuecKuX QyHKIMA XMMUYECKUX PEaKIHii
10 CIIPaBOYHBIM JAaHHBIM. OlLI€HKa PEaKIMOHHOM CIIOCOOHOCTH
U YCTOWYUBOCTH BEILECTB.

XuMu4YecKass KHHeTHKA

XuMHUYecKas KHHETHKA

Jlaboparopras pabota "Xumudeckas KWHETHKA" OIBIT 1
KOHIICHTPAIMOHHAS 3aBUCHUMOCTb

XuMHYecKas KHHEeTHKA

XuMHueckass KHHETHKA

JlaGopaTtopHnast padora "Xumuueckass kuHeTuka" OIBIT 2,
3aBUCUMOCTH OT TeMIiepaTypbl. OnpeiesieHue YHEPTrun
aKTUBALUU

XumMHu4yecKkoe paBHOBecHe
XUMHUYECKOE PABHOBECHE
Jlaboparopras pabota "XumMudeckoe paBHoBecHe"

KommniekcHble coeTuHEeHUS
JlabopaTtopHnast pabota. CBONCTBAa KOMIJIEKCHBIX COECIMHEHUM

10

JncnepcHblie CHCTEMBI




JlucnepcHpie HAHOCUCTEMBI.

Jlabopartopnast padota. Komnounnnsie pactBopbl. CBOHCTBa
KOJUTOMIHBIX CUCTEM. 30JIb-TeJIh TEXHOJIOTUU. MeTOIbI
MOJTyYEHUs U pa3pylIeHUs] KOJUIOUIHBIX CUCTEM.

11

OKuCINTEbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
OKHCINTEIbHO-BOCTAHOBUTEILHBIE CUCTEMBI
JlabopaTtophnast pabota "OKHCIUTEITbHO-BOCCTAHOBUTEIHHBIC
peakuun"

KonTponsHoe TectupoBanue no OBP

12

DJIeKTPOXUMHYECKHe CHCTEMbI

DIIEKTPOXUMUYECKUE CUCTEMBI.

JlabopaTtophnast padota. 3aBucumoctb IJIC raqbBaHUYECKOTO
3JIEMEHTA OT KOHIIEHTPALlMU HOHOB BOJIOPOAA.

13

CBolicTBBIA JIAHTAHOUIOB U AKTHHOHU/I0B
CBolicTBa COeIUHEHUH JIAHTAHOUIOB U aKTUHOWIOB.
Jlaboparopnas padota. CBoOICTBa COCTMHEHUN TIEpHs, TOPHS,

ypaHa

14

CoBpemeHHBIC METObI Pa3/ieJIeHUs] H OYUCTKH
CoBpeMeHHbIE METO/IbI Pa3/IeJICHHS U OUUCTKH.
JlaGopaTopHas paboTa. XUMHUYECKUE METO/Ibl OCAXKACHUS.
KoadduumenTs! n3BIeYeHUS U pactpeieeHusl.

15

CoBpeMeHHBbIE METObI Pa3/ieJIeHUsl H OYHCTKH
CoBpeMeHHbIE METO/IbI Pa3/IeJICHHS U OUUCTKU.
JlaGopaTtopnast pabota. HOHHOOOMEHHAsI COPOIIHSI.
KoadduimenTs! n3BnedeHus u pacupeaeneHusl.

16

ATTecTanus pa3esioB Kypca XuMHUH
ATTecTanus pa3aesnoB Kypca XUMUU

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

» M3yuenue kypca XumMuu c npubiieueHueM off-line u on-line TexHonormit. Xumudeckuit

9KCIIEPUMEHT U JUCTAaHIMOHHBIE (OPMbI (JIEKIMH, NPAKTUUYECKHUE 3aHATHUS, KOHTPOJbHBIE PabOThHI,

JIOMAIITHHE 3aJaHusl, TECTUPOBAHKE) C UCIIOJIb30BaHNEM IIaThOpM zoom u skype nist OuzHeca.

https://online.mephi.ru/course/view.php?id=224,
https://online.mephi.ru/course/view.php?id=225,  cBoiicTBa  3JI€MEHTOB

» PaGoTa CTy/IEHTOB C AJIEKTPOHHBIMU Y4eOHMKaMH Ha caite online.mephi.ru (oOmas Xumus

https://online.mephi.ru/course/view.php?id=226

XuMuyeckas

https://online.mephi.ru/course/view.php?id=227.
* OHJIaiiH TeCTUPOBAaHKE, KOMIIBIOTEPHBIA TPEHHUHT 110 TeMaM (cuctema online.mephi.ru).

QJICKTPOXUMHUYCCKUC IMpOICCChI

U HUX COeOUHEHHUU

I/IIIGHTI/I(l)I/IKaL[M}I n MECTOABI Pa3saCICHUA n O4YUCTKH

* yueOHo-uccienoBarensckue padorsl B pamkax CXWMb-19 (cTyneH4eckoro XHUMHYECKOTO
HCCIIE0BATEIIBCKOTO OF0PO)

* [ToarotoBka pedepatoB U IEKTPOHHBIX MPE3EHTALNN JEKIIH



* Kadenpansuas xongpepeHus y4deOHO-UCCIENOBATEIbCKUX pabOT ¢ MpHUBICUYECHUEM
MpeICTaBUTENEN IPYTUX BY30B MOCKBBI.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB M0 TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETro,
PYOEKHOTO U IPOMEXKYTOUYHOTI'O KOHTPOJISI IO JUCLUIUIMHE.

CBsa3pb Mexny (opMUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
NIpeJCTaBJICHA B ClIeAyIoIel Tabnuie:

Komnerenuus NuaukaTopbl 0CBOEHUA ATTeCcTAalMOHHOE MePONpHUsATHE
(KII 1)
VK-1 3-VK-1 9, K.p-8, k.p-12, k.p-15, T-1, JIP-

2, k.p-4, JIP-3, JIP-6, JIP-7, JIP-
9, JIP-10, JIP-13, JIP-14

V-VK-1 3, k.p-12, x.p-15, JIP-9, JIP-10,
JIP-13, JIP-14
B-VK-1 2, k.p-15, JIP-13, JIP-14
VKE-1 3-YKE-1 3, x.p-8, k.p-12, k.p-15, T-1, JIP-

2, k.p-4, JIP-3, JIP-6, JIP-7, JIP-
9, JIP-10, JIP-13, JIP-14

V-VKE-1 9, k.p-12, x.p-15, JIP-9, JIP-10,
JIP-13, JIP-14
B-VYKE-1 9, k.p-15, JIP-13, JIP-14

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHUI

[IIkana Kaxa0ro KOHTPOJBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJla BKIIIOYMTENbHO. MTOroBast arrecranus no AMCUUIUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBisieT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUHU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKaJIOM:

Cymma Orenka 1o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJIoB OAJUTHHOM IIIKaJIe ECTS y4eOHOM JTUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYZIEHTY, €CTH OH TIIyOOKO ¥ TIPOYHO
YCBOMWII IIPOTPaMMHBII MaTepuail,
HUCYCPIBIBAIOLIC, MMOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TEOpHIO C HpaKTHKOﬁ, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTPapUIECKOM
JUTEPATYPHL.

85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJ/ICHTY, €CITH OH TBEP/IO 3HAET
MaTepuall, [PaMOTHO H IO CYLIECTB
4 — «xopouto» puail, Ip Y Y
70-74 D U3J1araet ero, He JIOIycKast

CYIICCTBCHHBIX HETOYHOCTEH B OTBETE




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
Hiske 60 2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O

COOTBCTCTByIOH.ICfI JVCHUIITINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEpPHOCTH NMPOTEKAHUS XUMUUYECKUX PeakLui (XMMHUYEecKast TEpPMOIMHAMHUKA,
KHHETHKa, paBHOBECHE) : yueOHOe mocobue 1o Kypey ooueit xumuu, Mocksa: HUAY MU®DU, 2015

2. DU 3-19 3akoHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIUN (XMMUYECKas TEPMOIMHAMHUKA,
KHHETHKa, paBHOBECHE) : yueOHoe mocobue mo Kypey ooueit xumuu, Mocksa: HUAY MU®DU, 2015

3. 54 K68 O6mas xumus : yueOHuk, MockBa: Axkanemus, 2013
4. 54 C23 COopHHK TECTOB M 33/a4 10 Kypcy xumuu : , Mocksa: HUAY MUOU, 2014

5. OU C23 COopHHUK TECTOB | 3a/1a4 10 Kypcy XUMUH : yueObHoe mocobue, Mocksa: HUAY MUDU,
2014

6. OU O-28 OOmias xuMus : 1abOpaTOPHBIN MPAKTUKYM: yueOHoe mocodue ais By30B, E. A. AHaHbeBa
[1 op.], Mocksa: HUAAY MU®DU, 2010

7. 54 O-28 OO0mas xuMus : 1a60paTOPHBII NMPakTUKYM: yuyeOHoe ocoOue /it By30B, E. A. AHanbeBa
[ np.], Mocksa: HUSAAY MU®DU, 2010

8. 54 A95 OOmias u Heopranuyeckast Xumus : yueOHuK a7 By30B, H. C. AxmetoB, MockBa: Bricias
mkona, 2009

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, Harlow: Pearson Education Limited, 2015



2. 546 H52 Heopranundeckas XxuMus : yueOHOe iocodue 11 By30B, , MockBa: MUDU, 2007
3. 544 X46 Xumus pacTBopoB : yueO. mocobOue asns By30B, , MockBa: MUDU, 2005

4. 54 X76 [Tocobue 1mo XUMHH JIJIsl TOCTYIAOMHKX B BY3HI : , . [1. Xomuenko, MockBa: Hoast BomnHa,
2007

5. 544 345 Dnexrpoxumus : yueb. mocodue st By30B, E. A. AHanbeBa [u 1p.], Mocka: MUDU,
2006

6. 544 A64 Xumnueckasi TEpMOAMHAMUKA, paBHOBECHE U KMHETHKA : yueb. mocodue Jist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, MockBa: MUDU, 2004

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenmanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

1. Kadenpa ocHaiieHa He0OX0IUMBIM 000PYA0BaHUEM, XUMUYECKOH IMOCY0H M pEaKTHBAMU JIJIS
peanuzanuu Jadoparop (b-202, b-204, b-201)

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

Meroanueckue ykazaHus JJisl CTYIEHTOB IO JUCUUILINHE « XUMUSD)

Ha mepBoM 3aHATMM MO JaHHOW y4eOHOW MMCHUIUIMHE CTYICHTHI IMOJYYarOT MOIPOOHYIO
“H(pOpMAIIMIO MO KaJIeHJAPHO-TEMAaTUYECKOMY IUIAHY 3aHSITHH, CTPYKTYype MPOBEIACHUS KaXKIOTO
3aHATHUS U CUCTEMOU (POPMHUPOBAHUS OIEHOK.

K kaxxqoMy 3aHSATHIO CTYJIEHT BBINOJIHAET AOMAIIHEe 3a/laHue (MHIUBUAYaIbHBIA BapHaHT U3
cOOpHHKA TECTOB U 3aja4 M0 KypCy XMMHUH) B KaUe€CTBE MOATOTOBKH K BXOAHOMY KOHTPOJIIO MO TEME U
MPOXOJUT TECTUPOBAHHWE MO H3y4yaeMod Teme Ha mnopTane online.mephi.ru. B nomaminioro
MOATOTOBKY BXOJUT MUCbMEHHOE 0(opMIIeHHE Tab0paTOpPHOI paObOTHI.

CTyneHT He TOMyCKaeTCs K 3aHITHIO 0e3 TOMAITHEH MOATrOTOBKH.

B Hauane 3ansTus mepen Kaxaoul gabopaTOpHOM paOOTOM CTYAEHT BBINOJHSET  TECThI
BXOZHOTO KOHTPOJISL JIJIst IOTycCKa K J1TabopaTopHO# padote. Lleah KOHTPOIBHBIX TECTOB 3aKII0YACTCs
B NPOBEPKE YCBOEHUS CTYJEHTOM TEOPETHYECKON 4YacTH J1abopaTopHON pabOThl U €ro rOTOBHOCTU K
BBINOJHEHUIO SKCniepuMenTa. Ha TecTbl BXOAHOro KOHTPOJIst OTBOAUTCA 15-20 MUHYT.

Jlomyck K nabopaTopHOi paboTe MOMHMO TECTOB BXOAHOIO KOHTPOJS BKJIIOYACT YCTHBIM
OTPOC CBS3aHHBIN C 0OCYX JACHHUEM LIEIH pabOThl, TEXHUKH 0€30MacHOCTH IpU paboTe ¢ mpudopamu u
peakTUBaMHU, METOJUKU SKCIIEPUMEHTa U TOCJIEJ0BATEIFHOCTA STAlOB BBIMOJHEHUs Jab0paToOpHOt
paboThI.



[To 3aBepuIeHMIO OHKCHEPUMEHTa CTYJACHT 3amuiiaer JjgabopaTopHyio pabory. OH
MIPEOCTABIISACT IMPETOAABATENI0 MOJYUYCHHBIE PE3ybTaThl pabOTH, KOTOpBIE 00s3aTelIbHO JTOJKEH
OOBSICHUTB, CIIENIaTh BBIBO/IBI 1 OTBETUTH HAa BOIIPOCHI KOHTPOJIBHBIX TECTOB IO 3alIUTe JaOOpaTOPHOI
paboTHI.

B KoHIIE 3aHATHS CTYAEHT MOJIy4YaeT UTOTOBYIO OLEHKY, KOTOpasi BKJIIOYAaeT pe3yJbTaT TECTOB
BXOJJTHOI'O KOHTPOJIS U OLIEHKY 32 BBIIMOJIHEHHE U 3AIIUTY J1a00paTOpHOM paboThI.

JU1sl MOATOTOBKY K 3aHATHUSAM CTYAEHTaM PEKOMEHI0BaHBbI:

- JEKIIMOHHBIHN KypC;

- Y4eOHHKHM U Yy4yeOHO-METOJMUYECKHMEe MOocoOus, yKa3aHHblE B CIHCKE pPEKOMEHIyeMOi
JUTEPATYPHL;

- JJIIEKTPOHHBIC Y4eOHUKH Ha caifte online.mephi.ru

- 3JIEKTPOHHBIE KypChl Ha IIOPTajI€ OTKPHITOrO 0Opa30BaHUs

WToroBelii KOHTPOJb NO JIWUCUUIUIMHE MPOBOJUTCS B (hopme, MpeayCMOTPEHHOH ydeOHBIM
IUJTAHOM.

CucreMa KOHTpPOJIS KayecTBa 3HAHUHN CTYyJACHTOB

*Texymuii KOHTpOib — (OpMa KOHTPOJS KadecTBa H3YyUEHHsI CTYJIEHTOM OTAEIbHBIX
3JIEMEHTOB JTUCIMITIMHBI U BBIIOJIHEHUS 3a/laHUM B paMKaxX ayJIMTOPHOW M CaMOCTOSATENbHOW paboThI
ctyaeHTa. dopMa U CPOKM TEKYLIETO KOHTPOJISA, a TaKXKe €ro BKJIaJ B pPE3yJbTUPYIOIIYIO OLCHKY,
3a(huKcHpOBaHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JUCIUILIIH.

sATTectanus paszznena — (opma KOHTpPOJS KadecTBa 3HAHMK CTYyJEHTa, MPOBOAWUMAS TIO
OKOHYAaHWHU pa3ziena ydeOHOH mucuurummHbel. DopMa W CpPOKM KOHTpOJIS, a TaKKe ero BKIaa B
PE3YNBTHUPYIOILYIO OLIEHKY, 3a()MKCUPOBaHbI B 3apaHee yTBEP>KIACHHbBIX MPOTrpaMMax AUCLHUILINH.

*[IpomexyTouHas arrecTanus (gajgee aTTecTalys) — aTTecTalysl CTYJEHTOB M0 AUCLUILUINHAM,
U3yYEHHBIM B TeueHHe cemecTpa. POpMbl aTTeCTallMd MO KaXIO0M IUCHUIUIMHE OIpelNessatoTCs
y4€OHBIM IIAHOM.

*IToroBblii KOHTPOJIb — (OpMa KOHTPOJIL KauecTBa 3HAHMH CTyJEHTa, MPOBOAUMAS IO
3aBEpUICHUM H3Y4YeHMs JAuUCUMIUIMHBL. dopMa U CpOKHM IIPOBEJEHUS HMTOIOBOIO KOHTPOJIA
3ahuKkcHpoBaHbI B pab0UYMX YUeOHBIX TIaHAX.

Cucrema OLEHKH 3HAHUN CTYJIEHTOB

TpebGoBaHus K 3HAHUSAM, YMEHUSM, BJIaJICHUSIM CTYECHTa

* MakcumanbHbIN 01 0 JAHHOMY BUAY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUIbHOM CUCTEME) BBICTABISETCSA CTYAEHTY, €CIM OH IIyOOKO YCBOWIJ M3ydaeMyl TeMy Kypca
XMMHH, UCUEPIIBIBAOIE, TIOCIEJOBATEIBHO, YETKO U JIOTHYECKU CTPOMHO ee u3jiaraer, yMeeT TECHO
YBSI3bIBATh TEOPHUIO C MPAKTHUKOMN, UCIIOJIB3YET B OTBETE COBPEMEHHBIN HAyUHBIH MaTepHall M0 XUMHH.

* bann, cootBercTByromuii 70 + 89% 0T MakcHMalIbHOTO (OTBEYAET OLIEHKE «XOPOIIO» 10 5-TH
0aJUIbHON cHCTEME), BBICTABISCTCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHual, IpaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC U
BBITIOJTHEHUH 3a/1aHuUsl.

* bami, coorBercTBytonmi 60 + 69% OT MakcMMalbHOTO (OTBEYAET OIICHKE
«yIOBJIETBOPUTEIBHO»), BBICTABIACTCS CTYACHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaia, HO HE YCBOWJ €ro JeTajel, JOIMyCKaeT HETOYHOCTH, HEIO0CTATOYHO IpaBUJIbHbIE
(OpMYIMPOBKHM, HapyIIEHUs JIOTHUECKOW MOCIEeI0BATEeIbHOCTH B H3JI0KEHUU IPOrPaMMHOIO
MaTepuaa.

* bamn, coorBercTByrommid MeHee 60 OT MakcHUMaJgbHOro  (OTBEYAaEeT  OLEHKE
«HEYAOBJIETBOPUTEIILHO»), BBICTABIIAETCS CTYAEHTY, KOTOpPbII HE 3HAaeT 3HAYUTENIBHOM 4acTu
MIPpOrpaMMHOTO  MaTepuaja, JONyCKaeT cyulecTBeHHble omubku. Kax mpaBmiio, oleHka



«HEYJOBIETBOPUTEIILHO» CTaBUTCS CTYyJIEHTaM, KOTOpbIE HE MOTYT MPOJODKHTH OOydeHue 0e3
JIOTIOJTHUTEHHBIX 3aHITHH 110 COOTBETCTBYIOIIECH TUCIIUTUIHHE.

Hrorosas oreHka npeactaBisieT co00il cyMMy OalljioB, 3apab0TaHHBIX CTYJIEHTOM B CEMECTpE
B PaMKax TEKYIIEro KOHTPOJIS, aTTECTAINU Pa3/IeJIOB M Ha 3a4eTe WM YK3aMEHE.

[Ikana omeHKH 00pa30BaATEIBHBIX TOCTHKESHUI

Ornenka o 5-6anpHoit mkane Cymma 6amnoB 3a pa3aensl Onenka ECTS

5 — «otiimaHO» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yZIOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputenbHo» Huxe 60 F

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

MeTtoauueckue yka3zaHus JUIsl IpenojaBaTesield Mo JUCHUILUINHE « XUMUSDY

Ha nepBom 3aHsATHM 10 TaHHOW y4yeOHOW AMCHIUILIIMHE HEOOXOIUMO 03HAKOMUThH CTYACHTOB C
KaJICHAAPHO-TEMAaTUYECKUM  IUIAHOM  3aHATHH, CTPYKTypOH KaXIOro 3aHATHA M CHCTEMOMU
(bopMHpOBaHKEM OLEHOK.

B Hauane kak10oro 3aHATHS NPENOJaBaTeNlb JO0JDKEH JaTh HOSCHEHHUS 110 M3y4aeMOH TeMe,
MIPEIOCTABUTh BO3MOXHOCTh CTYJIEHTaM 3a/aBaTh JOINOJIHUTEIbHBIE M YTOYHSIOLIUE BOIPOCHI U
IIPOBECTU MUCHbMEHHBIN BXOJHONW KOHTPOJIb 110 TeMe. OIIeHUTh pe3ysibTaT OTBETA.

[lepen BhInoNHEHNEM JTAOOPATOPHON pabOThI MPENOAABATEND TOJKEH TPOBEPUTH MUCHMEHHOE
oopmiieHHe B Ja0OpaTOPHOM >KypHalie U TEOPETUUYECKYIO MOJITOTOBKY CTYICHTOB K BBIIIOJIHEHUIO
nabopaTopHOH pabOTHI.

B mpouecce BbImomHEHUS J1a00OpaTOPHOM pabOTHI MPENoJaBaTeNb JOJKEH OLIGHUTh CTETNCHb
OCBOCHMS CTYJIEHTOM METOIMK HKCIEPUMEHTa, NMPUOOPETEHHs] HAaBBIKOB PAOOTHI C XUMHUYECKUMHU
BEIIECTBAMH, U3MEPUTEIBHOM MOCY10i1, 1a00paTOPHBIM aHAIUTHYECKUM 000PYAOBAHHEM.

B 3akimtounTenbHON 4acTH MOJABOAMUTCS WMTOI IO 3aHATHUIO, OLIEHMBAETCs B Oalax CTEIEHb
OCBOEHHUSI M3y4aeMOMl TE€Mbl, CIOCOOHOCTh CTYJEHTA J€JIaTh BBIBOJBI IO IMOJIYYEHHBIM pe3yJbTaTaM
JKCIIEPUMEHTa U 0OOCHOBBIBATh UX HA OCHOBAaHUM TEOPETUUECKUX 3HAHUU.

Texymui KOHTPOJIb OCYILIECTBISETCS B COOTBETCTBUU C Ipa)KOM MPOBEACHUS KOHTPOJIBbHBIX
MEpPOIPUATHH, (HOPMHUPYET y CTYACHTOB KOMMYHHUKATHUBHONW KOMIETEHIIMH, YMEHUS JaBaTh YCTHBIC
OOBSICHEHHUSI U OTBETHI, MPUYUYAET K CHCTEMaTH4YecKod padoTe W camoaHanuszy. Tekymui KOHTPOIb
MO3BOJISIET 0€3 MpeldK3aMeHAIlMOHHbBIX Neperpy30K NOArOTOBUTH CTYJEHTOB K UTOTOBOMY KOHTPOJIIO
10 TUCLUIUIMHE.

[TpomexyTOUHBI KOHTPOJb MPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHUCHMEHHOMN
¢dopme ¢ 00s13aTeTEHBIMU YCTHBIMH TTOSICHEHUSIMH.

WTOrOBBI KOHTPOJIb O TUCHHIUIMHE MPOBOIUTCS B (QOpMe, MPEIyCMOTPEHHOW Y4eOHBIM
IUTAHOM.

CucreMa KOHTPOJIA KauecTBa 3HAHUHN CTYyJACHTOB

*Tekymmii KoHTpoib — ¢opMa KOHTPOJIS KadecTBa H3YyUEHHUS CTYJIEHTOM OTAENIbHBIX
AJIEMEHTOB JIMCIUIUIMHBI U BBINOJHEHUS 3aJJaHU B paMKax ayJUTOPHOU M CaMOCTOSITEIbHON pabOThI
ctyaeHTa. PopMa U CPOKHM TEKYLIETO KOHTPOJISA, a TaKXKE €ro BKJIaJ B PE3yJbTUPYIOIIYIO OLICHKY,
3a(huKCHpOBaHBI B 3apaHee YTBEPHKACHHBIX IIPOrpaMMax JAUCIUILIUH.



sAtTectanus paszziena — (opma KOHTpPOJsS KayecTBa 3HAHMU CTYJIEHTa, IMPOBOAUMAS IO
OKOHYAaHWHU pa3zziena ydeOHoH mucuuruimHel. dopMa M CPOKM KOHTpOJIA, a TaKkKe ero BKIaa B
PE3yIBTHPYIONIYIO OIEHKY, 3a)MKCHPOBAHBI B 3apaHee YTBEP)KIACHHBIX MPOrpaMMax JUCIUIUINH.

[IpomexxyToUyHas arTecTanus (Jajnee aTTeCTalys) — aTTeCTalysl CTYJCHTOB 0 AUCITUTUINHAM,
W3yYEeHHBIM B TeueHHe cemecTtpa. POpPMBI aTTeCTallMU TO KaXIOW TUCIHHUIUTMHE OIPEIENISTIOTCS
y4eOHBIM TIITAHOM.

*IToroBelii KOHTPOJIb — (OpMa KOHTPOJIA KauecTBa 3HAHMM CTyJE€HTa, MPOBOAMMAS IO
3aBEpIIEHUM HW3yYeHUs JTUCHMIUIMHBL. @DopMa M CpPOKHM TPOBEIEHHS HTOTOBOTO KOHTPOJIS
3a(huKkcHpOBaHbl B pabOUYMX YUEOHBIX MIaHAX

CucTeMa OLIeHKU 3HaHUN CTYACHTOB

bann no nanHoMy BuIy KOHTpOJs, % TpeOoBaHMS K 3HAHUSAM, YMEHHUSM, BIAJICHUSM CTY/ACHTA

MaxkcuMmanbHbIi 0as

(90 + 100%) MakcumanbHblii Oaul MO AAHHOMY BHUAY KOHTPOJISI (COOTBETCTBYET OLIEHKE
«OTIIMYHO» MO 5-TM OaNIbHOW CHCTEME) BBICTABIAETCS CTYJIEHTY, €CIM OH IJIyOOKO YCBOMI
H3y4aeMylo TeMy Kypca XUMHHM, UCUEPIIBIBAOLIE, [10CIEI0BATEIbHO, YeTKO U JIOTHYECKH CTPOMHO ee
u3j1araeT, yMeeT TECHO YBS3bIBaTb TEOPUIO C IMPAKTHUKOW, HUCIOJIb3YeT B OTBETE COBPEMEHHbIN
Hay4HbII MaTepua Mo XUMHUH.

bann, coorBercTByronmii 70 + 89% ot MmakcumansHOro bami, coorBerctByromuii 70 + 89% ot
MaKCHUMAaJIHOTO (OTBEYAET OLIEHKE «XOPOILIO» MO 5-TH OAJUIbHOW CHCTEME), BBICTABISETCS CTYACHTY,
€cJIM OH TBEPAO 3HAET MaTepuall, FPaMOTHO U MO CYLIECTBY M3JIaraeT ero, He IOMyCcKasl CyIleCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC ¥ BHITIOJIHEHUH 3aJIaHHSL.

bainn, coorBercTByrommii 60 + 69% ot MmakcumanbHOro basmi, coorBeTcTBytonmit 60 +~ 69% ot
MaKCUMAaJIbHOTO (OTBEYAET OLIEHKE «YyJOBJIETBOPUTEIBHO»), BBICTABIISIETCS! CTYACHTY, €CJIM OH UMEET
3HaHUS TOJBKO OCHOBHOIO MaTepHuaja, HO HE YCBOWJI €ro JAeTajei, JOMyCKaeT HETOYHOCTH,
HEI0CTaTOYHO npaBuiIbHble (OPMYIMPOBKH, HAPYLIEHUs JIOTHYECKOW MOCIIE0BAaTEIbHOCTH B
U3JI0KEHUU IPOrPaMMHOI0 MaTepHara.

bann, coorBercTByronmii MmeHee 60 oT MakcumanbHOoro baii, coorBercTByrOIMi MeHee 60 oT
MaKCHUMAaJIbHOTO (OTBEYAET OICHKE «HEYJIOBICTBOPHUTEIBHOY), BBICTABIACTCS CTYJCHTY, KOTOPBIA HE
3HAeT 3HAYMTEIBHOW YacTH MPOTPaMMHOIO MaTepuana, JOIMyCKaeT CyIeCTBeHHbIe ommOku. Kak
MPaBUJIO, OIICHKA «HEYJOBJICTBOPHTEIBHO» CTABUTCS CTYJCHTaM, KOTOPBIE HE MOTYT TPOJOIDKHUTH
oOyuyeHne 06e3 TOTOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCITUTUINHE.

[IIkaa oreHKH 00pa30BATENBHBIX JOCTHKCHUN

Orenka no 5-6amnpHoM mkane Cymma 6amtoB 3a pazaensl Onenka ECTS

5 — «otauuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yIOBIETBOPUTETHLHO» 65-69

60-64 E

2 — «HeyaoBieTBoputesbHO» Hike 60
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