MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
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NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®E/JIPA OBIIEN XUMUHN
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PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

XUMUA
HanpaBnenue noarotoBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3€pPHbIC
(cerumanbHOCTD) TEXHOJIOTHH

[2] 03.03.01 IlpuknagHpie MaTeMaTUKa U (pU3MKa

[3] 16.03.02 BhICOKOTEXHOJIOTUYECKUE TIIIa3MEHHBIE U
OHEPreTHUECKHUE YCTAHOBKH

[4] 27.03.03 CucTeMHbII aHAJIU3 U YIIPaBJICHUE

[5] 14.05.04 DnexTpoHUKa ¥ aBTOMATUKA (PU3HUECKUX
YCTaHOBOK

[6] 12.03.03 doToHMKA 1 ONTOMH(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
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

KO}I N HAUMCHOBAHUEC KOMIICTCHIINN KOJI N HAMMCHOBAHUEC MHAUKATOPAa NOCTHXKCHUA

KOMIIETCHITUHU
VK-1[1, 2, 3, 4, 6] — Ciocoben 3-VK-1[1, 2, 3, 4, 6] — 30aTh: MeTOAUKHU cOOpa U 00pabOTKH
OCYILECTBIISATh MOUCK, KPUTUUYECKUMA nH(pOpMaINY; aKTyallbHbIE POCCUNCKHE U 3apyOeKHbBIE
aHaJIW3 U CUHTE3 HHpOpMaIH, WCTOYHUKU HH(pOpMaluu B chepe npodeccrnoHaibHOM
MPUMEHATh CUCTEMHBIN MOAXOM IS JeATEeIbHOCTH; METO]I CHCTEMHOTO aHaJIn3a

peuIeHNs TOCTABJIECHHBIX 3a]1a4 V-VK-1[1, 2, 3, 4, 6] — YMeTh: TpUMEHSATh METOAUKHU

noucka, coopa 1 00paboTku HHPOPMALIUU; OCYLIECTBIATh
KPUTHYECKHMI aHAIIN3 U CHHTE3 HH()OPMAITUH, TOTYICHHOH 13
Pa3HBIX HCTOYHHUKOB




VYK-1 [5] — CrtocobGeH oCcymiecTBIATh
KPUTUYECKHI aHaTN3 IPOOIEMHBIX
CUTyaIMil Ha OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIpabaThIBaTh CTPATETHIO
JIENCTBUI

VKE-1[1, 2, 3,4, 5, 6] — Cnocoben
HCIIOIb30BaTh 3HAHUS
€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
MIPUMEHSITh METOJIbI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUYECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/1a4ax

B-YK-1[1, 2, 3, 4, 6] — Bnagets: MeToiaMu moucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CUHTE3a MH(POpMaIIHH;
METOJMKON CHCTEMHOT0 TOAX0/1a JIJIsl pEIIeHUs
MOCTABJICHHBIX 32144

3-VK-1 [5] — 3HaTh: METOABI CUCTEMHOTO U KPUTHUIECKOTO
aHaJIM3a; METOAUKH pa3pabOTKU CTpaTeruu IeHCTBUI s
BBISIBIICHUSI M pEIIICHUS TTPOOJIEMHOM CUTYaIlUH

V-VK-1 [5] — YMeTh: npUMEHSTh METO/IbI CACTEMHOTO
MOAXO0a ¥ KPUTHYECKOTO aHAIM3a TPOOIEMHBIX CUTYAIlHi;
pa3pabaTrhIBaTh CTPATETHUIO JCHCTBHMA, TPHHUMATH
KOHKPETHBIE PEIICHUS [ITISl €€ pean3aIiiu

B-VK-1 [5] — Bnagets: MeTo1010THEH CUCTEMHOTO U
KPUTHYECKOTO aHaIn3a MPOOJIEMHBIX CUTYaIIUi; METOIUKAMH
MTOCTAHOBKH LIEJIH, OTIPE/IEIICHHUsI CIOCOO0B €€ JOCTHKCHHUS,
pa3pabOTKH CTpaTeruii JeHCTBUMA

3-YKE-1[1, 2, 3,4, 5, 6] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLIMIUIUH, METObI
MAaTeMaTHYECKOT0 aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIEOBAHUS
V-VYKE-1[1, 2, 3,4, 5, 6] — yMeTh: UCTIOJIb30BaTh
MaTeMaTHUYECKUE METO/Ibl B TEXHUUECKUX MPUIOKEHUSAX,
pacCYUTHIBATh OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKHU
CIIy4yalHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 3a7a4l
MAaTeMaTHYeCKOW CTATUCTUKH; PEIIaTh TUIIOBBIE pacUeTHBIC
3aJ1a4yu

B-YKE-1[1, 2, 3,4, 5, 6] — B1ageTh: METOTaMHU
MaTeMaTHUYECKOr0 aHaJIu3a U MOJEIUPOBAHMS; METOIaMU
pelieHus 3a/1a4y aHaJIn3a U pacueTa XapaKTePUCTUK
(bu3MYECKUX CHCTEM, OCHOBHBIMU IIpreMaMu 00paboTKu
SKCTIIEPUMEHTAJIbHBIX JIAHHBIX, METOJIaMHU PaOOTHI C
MPUKJIAJHBIMHU IPOrPAaMMHBIMH MPOAYKTaAMHU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hanpasnenus/uenu
BOCIIUTaHMS
HNutemnexryansHoe
BOCIIUTaHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3amauym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnX,
(dbopmMHpOBaHUE KYIBTYPbI
yMcTBeHHOTO Tpyaa (B11)

Co3pnanue yciaoBuid,
o0ecneynBaroIInX,
dhopmupoBaHue rI1y00KOro

BocnurareapHbI TOTEHIINAT UCIIUIIINH

Hcnonb3oBanne BOCIUTATEIILHOIO
MOTEHIIMaja TUCIUIUINH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o01enpo¢ecCHOHAIBHOTO U
npodeccnoHaTEHOTO MOTYJIS ISt
(hopMupOBaHUS KyJIbTYPbl YMCTBEHHOTO
TpyJa II0CPEACTBOM BOBJICYCHHUS
CTYJEHTOB B yueOHbIE UCCIIEJOBATEIbCKIE
3aJaHus, KypcoBble paboThI U Jp.
1.Mcnionbs30BaHue BOCIUTATEILHOIO
IIOTCHIIMAaJIa AUCIUIIJIINH
€CTECTBEHHOHAYYHOTO U




IMOHUMAaHHUS COLMAIbHOM
pouu ipodeccum,
MMO3UTHUBHOM 1 aKTUBHOM
YCTAaHOBKH Ha IIEHHOCTH
n30paHHOM
CIIEIUAJIBHOCTH,
OTBETCTBECHHOT'O
OTHOIIICHHS K
npodeccHoHaNbHOMI
nesitenbHOCTH, Tpyay (B14)

o01enpodeCcCHOHATBHOTO MOYJIS TSI -
(hopMHUPOBaHUS TO3UTUBHOTO OTHOIIICHUS K
npodeccur HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTA), TOHUMAaHUs €€ COIMATIbHON
3HaYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CIIeIOBATh HOPMaM
npo¢ecCUOHATBLHON 3TUKH TTOCPEICTBOM
KOHTEKCTHOTO OOyUYEHHUS, pEIICHHS
MPAKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIlMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOTO MHTEpECa K
npo¢eCCUOHABHON NeATEITHLHOCTH,
CHOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICIIUTh, IOHAMATh
3HaYMMOCTb IIPOeCcCUn MOCPEICTBOM
OCO3HAaHHOTO BBHIOOPA TEMATHUKHU TIPOCKTOB,
BBITOJIHEHHSI TPOEKTOB € TOCIIETYIOLIEH
MyOJIMYHOM Npe3eHTaluell pe3yibTaToB, B
TOM 4HcJIe 000CHOBAaHMEM MX COLUAIbHON
Y TIPAaKTUYECKON 3HAYMMOCTH; -
(hopMHUpOBaHUS HABBIKOB KOMaHHOM
paboThL, B TOM YHCIIE peaaru3anuu
pa3JIMYHBIX MPOEKTHBIX poJieil (uzep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
MIOCPEICTBOM BBINTOJIHEHHUSI COBMECTHBIX
poekToB. 2.Mcnonap3oBanne
BOCIIUTATEIBHOTO MOTEHLIAIIA
JMCIUTUIAHBI « DKOHOMHKA U YIIPABIICHHUE B
MPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOJIX0JIOB K YIIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunuyeckne oCHOBBI
npogecCUHAIBHON AeITEeNbHOCTI JUIS: -
(hopMHUpPOBaHHS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM M 3HAYMMOCTH BbIOpaHHON
npodeccur B COUATEHO-DKOHOMHYECKHIX
OTHOIICHUAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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1 Cemecmp

1 XUMUYECKUE CUCTEMBL. | 1-7 12/0/12 JIP-1 20 K.p-8 3-VK-
Crpoenue aroma WU (%), T-1 1,
XUMUYECKAsI CBS3b. (5),JIP- 3-

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

5

(5)5213'4

(5),T-5

&)

2 OcHoBHBIE 7-12 | 12/0/12 JIP-9 15 K.p-12 3-YK-
3aKOHOMEPHOCTH (5),JIP- 1,
XUMHYECKHUX 11 V-
MIPOIIECCOB (5),T-11 VYK-1,

(5),143- 3-

10 YKE-

(10),T-9 1,

(5) V-
YKE-
1

3 KucnoTHo-ocHOBHBIE 12-16 | 8/0/8 JIP-13 15 k.p-16 | 3-YK-
cucreMbl. PaBHOBecHE B (5),T-13 1,
BOJIHBIX pacTBOpax (5),Kn- Vv-

15 (10) YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1
HUmoeo 3a 1 Cemecmp 32/0/32 50
KonTpoJabnbie 50 3 3-VK-
MeponpusitTusa 3a 1 1,
CemecTtp V-
YK-1,
B-
YK-1,
3-

YKE-




2 Cemecmp

JlucnepcHble CHUCTEMBI,
pacTBOPHI

1-4

8/0/8

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

15

BJIGKTPOXI/IMI/I‘IGCKI/IG
CHCTCMBI

5-7

8/0/8

T-7
(5),.HP-
7

(5):K'p'
5(10)

15

K.p-8

CsorictBa s-, d- u f-
3JICMCHTOB.
PagnoakTHBHOCTH u
PATHOXHMHSI.

8-15

14/0/14

JIP-9
(5),T-9

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

11 (5)

20

BJ13-15

Umoeo 3a 2 Cemecmp

30/0/30

50

KonTpoJbnbie
MeponpuaTus 3a 2
Cemectp

50




YKE-

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB noinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

0O0o03ua | [Tos1HOE HAMMEHOBAHME
YeHHe

T TectupoBanue

b3 BoJiblioe nomamHee 3agaHue

Kn KonnokBuym

13 JlomamiHee 3amanne

JIP Jlaboparopnas paboTa

K.p KoHnTtposbHas pabota

3 3auer

) DK3aMeH

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kaHue Jlek., | IIp./cem. | JIao.,
" qac. , Jac. gac.

1 Cemecmp 32 0 32

1-7 Xumuyeckue cucreMbl. CTpoeHHe aTOMA U XUMHYeCKast 12 0 12
CBSI3b.

1 XuMH4YecKHe CHCTEMBI. CTpOGHI/Ie aToMa 1 XUuMHn4YIeCKasi Bceero AYJUTOPHBIX YaCOB

CBA3b. 2 K |2

[Ipenmert u meToABl XUMHUHU. MECTO XMMUU B CUCTEME Omntaiia

¢byHIaMeHTaIbHBIX HayK. OCHOBHBIE (DOPMYJIBHBIE DIEMEHTHI | () 0 0
BELIECTBA U UX CUMBOJIBHOE N300paKeHHE.

Xumnueckas cucrema. BeriectBo, ero gpasoBble COCTOSIHUS U
XUMHUYecKHe npeBpamieHusi. OCHOBHBIE CBOMCTBA XUMUYECKUX
cucteM. XUMHUUYECKasl IBOMCTBEHHOCTh. PacTBOPBI.

Tunsl XuMHUYECKUX MpeBpalieHnil. OKUCIUTEIbHO-
BoccTaHoBUTENbHBIE peakuuu (OBP). Tunuunsle okucauTenu
U BOC-CTaHOBUTENU. MeTonbl cocTaBieHus ypasHeHuid OBP.

2-3 XuMH4YecKne CHCTEMBI. CTpOCHI/Ie aToMa 1 XUuMHN4YeCKasi Bcero AYJUTOPHBIX YaCOB

CBSI3b. 4 10 | 4

ATOM U €ro XapakTepUCTHUKH: SIPO, IEKTPOHHASI 000JI0UKa, Omnutaiin

3apsj sapa, Macca spa, pa3Mepsl sapa u aroma. M30Tonsl. 0 0 0
KBaHTOBO-MeXaHMUYECKast MOJIEIb aTOMA: KBAHTOBBIE YUCIIA,
TUMBI opOuTane. [lopsaok 3anoaHeHHS SHEPTeTHIECKIX
YpOBHEH U MOAYPOBHEN (MUHUMYM SHEpruu, npuHiun [laymnm,
npaBmiio XyH7a, npaBuio KiedkoBckoro).

DOnekTpoHHBIE POopPMYITBI AIeMeHTOB. DOPMYIIBI B BUIE
JHEPTreTUYECKUX sA4eeK. BaJIeHTHOCTB d1eMEeHTa J11 OCHOBHOT'O
1 BO30YXI€HHOTO COCTOSIHUM aToma.

Ilepuonnueckas cucrema JI.M.Menaeneea. BzaumocBs3b




XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHueM atoMoB. Cirydan HECOOTBETCTBHUS BBICIICH
BAJICHTHOCTH 3JieMeHTa HoMepy rpynibl [IC3. Xapakrep
3aBHCHMOCTEH paJilyCoOB aTOMOB, SHEPTUU MOHU3AILINH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTPOOTPULIATEIHHOCTH OT
nostoxeHus anemenTa B [1C3. MeTamiel 1 HeMeTaJlIbl.

Xumunuyeckue cucrembl. CTpoeHHe aTOMa 1 XMMHUYeCKas
CBSI3b.

Xumunyeckas cBsizb. OCHOBHbBIE BUIbI (KOBAJICHTHAs, HOHHAS,
JI0-HOPHOPHO-AKIENITOPHASI, BOJIOPOHAS U METAJIMYECKasi) U
XapaKTepUCTUKU (SHEPTus, IJUHA, HAIIPABICHHOCTD,
MOJIIPHOCTH U MOJISIPU3YEMOCTh) XMMHUECKOH CBSI3U. MeTobl
BAJICHTHBIX CBSI3€H U MOJICKYJISIPHBIX opOuTasieil. BzauMocss3b
BHUAA, CBOICTB XMMHYECKOH CBSA3U U QJICKTPOOTPULATCIIBHOCTHU
31eMeHTOB. CBOMCTBA XUMHUYECKOM CBSI3HU, COCTAB U CTPOCHUE
MOJICKYIJIL. Crerneup OKUCIECHUS.

MesxmolieKkysipHble B3auMoAeHCcTBUS. CTPYKTypHbIE
(hOpMyIIBI MOJIEKYJT M aCCOITATOB.

Bcero aynutopHbIX 4acoB

6 |0 |6

Omuiaiig

0 0 0

7-12

OcHOBHbBIE 3AKOHOMCPHOCTH XUMHYCCKHX IIPOLECCOB

12 0 12

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX NIPOLECCOB
@Oyukimn coctostHus. TeroBoii 3pGeKT 1 YHTATBIHS
peakiuy. 3aKOHbI TEPMOXUMHUU. DHTANbINSA 00pa30BaHUS
XUMHUYECKUX coequHeHn. CTaHaapTHOE COCTOSHUE.
OHtponus. JHeprus [ 'n66ca, ee CBA3b ¢ HaNpaBIEHUEM
XUMHUYECKUX MpoIeccoB. Pacuer TepMOAMHAMUYECKUX
(GYHKIMH XUMUYECKUX PEAKIMN 10 CIIPAaBOYHBIM JIaHHBIM.
OneHka peaklIMOHHOM CITIOCOOHOCTH M YCTOMYMBOCTH BEILIECTB.

Bcero AYAUTOPHBIX 9YaCOB

2 [0 |2

Omutaiig

0 0 0

OcHOBHbBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB
OO6patuMble 1 HEOOpaTUMBbIE PeaKLUU. XUMUUECKUH
MOTEHIINAJ U €r0 CBOMCTBA. AKTUBHOCTh U KOO(PPHUIIUEHT
aKTMBHOCTH. 3aKOH JieficTBus Macc. TepmoauHaMuyeckas u
KOHIIEHTPAllMOHHAsl KOHCTaHTHI paBHOBecus. Pacuer
XMMHUYECKOI0 pPAaBHOBECHUS: PABHOBECHBIE KOHIICHTPALIUHY,
crenenp npespaenus. [Ipuanun Jle larense.

XuMHuecKkoe paBHOBECHE B pacTBopax. JJucconuanus cnadbix
anekTposnToB. ['uaponus. CMelieHne paBHOBECHS
JMCCOLIMAILIIM BOJBI B paCTBOPAX 3JIEKTPOIUTOB. ['H1ponu3 mno
KAaTHOHY U aHMOHY: U3MEHEHHE XapakTepa cpezbl. KoncranTa u
CTEIeHb TUAPOIIH3a.

XHWMHUYECKOE PAaBHOBECHE B F€TEPOT€HHBIX CUCTEMAaX. 3aKOH
beptino-HepHucra. [IpousBenenue pacTBOPUMOCTH.

Bcero ayuTopHsIX 4acoB

4 |0 | 4

Ownaiin

0 0 0

10-12

OcHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB
YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKIUH, IPOCTHIE
U CJIO’KHBIE PEAKLIUHU, TIOPSAO0K U MOJIEKYJISIPHOCTbD.
Kunetnueckue ypaBHEHUS peakui NEPBOTO NOPsAIKA.

3aKOH JEHCTBHS Macc M0 JaHHBIM PaBHOBECHS U KMHETUKHU:
IIPUHIUIT COOTBETCTBUS.

3aBUCUMOCTb CKOPOCTH peakLuu oT TemnepaTypsl. IIpaBuiio

Bcero AYAUTOPHLBIX 9YaCOB

6 |0 |6
Omnutaiig
0 0 0




Bant-T'odda. YpaBuenue Appenunyca. DHeprus akTUBAIHH.
LlerrHbIe U konebarenpHble peakuuy. Pusmyeckne MeTo bl
aKTHBUPOBAHUS M yCKOpeHHs peakimid. Karanus,
KaTaJIn3aTophl, PEepMEHTEHI.

12-16 KucsiotHo-0cHOBHBIE cucTeMbl. PaBHOBecHe B BOJHbBIX 8 0 8
pacTBopax

13 KuciaorHo-ocHoBHbIE cucTeMbl. PAaBHOBecue B BOAHBIX Bcero aynutopHsix 4acoB
pacTBopax 2 K [ 2
KomMmimiekcHble coefUHEHUS U TBOMHBIE COMU. TUIMHYHEIE Omnjaig
KOMIUIEKCO0Opa3oBaTeNy U uraabl. BzauMocBssb ctpoenus | () 0 0
KOMIIJIEKCOB ¢ THOpuAM3anueii opouTaneil u 3MeKTpOHHBIM
CTpOeHHEM KoMIUIeKkcooOpa3zoBarens. KoopauHanuonHoe
yucyo. JlearaTHocTh auranaa. CBoHCTBa KOMIUIEKCHBIX
COEIMHEHMI, KOHCTaHTa paBHOBecHs. Pa3pyiienue
KOMILJIEKCOB B KOHKYPH-PYIOIIUX PEAKIUSIX.

Knaccudukanus KOMIUIEKCHBIX COETUHEHUH.
BayTtpukommnekcusie coeiuHeHs. CeleKTUBHOCTD MPHU
KOMILUIEKCOOOpa30BaHUU MOHOB METAIIJIOB C
MaKpOLUKINYECKUMU JIuranaamu. lllenounsie MmeTamibl B
HEOOBIUHBIX CTEMECHIX OKUCIICHUSI.

14 - 15 | KucioTHo-0CHOBHBIE cucTeMbl. PaBHOBecHe B BOJHBIX Bcero ayiutopHbIx 4acoB
pacTBopax 4 K |4
Nneanpubie u peanbHbie pacTBOPHL. ConbBaTanus OHnaiin
(ruapararus) SJEKTPOIUTOB; JUCCOLUAIUS, HOHHAS U 0 0 0
MoJieKyJIsipHas accounanus. CuibHbIE U Cl1a0ble JIEKTPOJIUTHI.

PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIBI KaK
pPacTBOPUTEIISL. DIIEKTPOIUTHUECKAS JUCCOIHAITUS BOABI U
BOJIOPOJHBIN MTOKa3aTeNb. 3akoHbl Payns u Bant-I'odda.
CBs13b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBJICHUE,
TEMIIEPATyphl KUTICHUS U 3aMEeP3aHHUsI) C COCTOSTHHEM
PacTBOPEHHOI'O BEIIECTBA.

16 Kuciaorno-ocHoBHbIE crcTeMbl. PaBHOBecue B BOAHBIX Bcero aynutopHsIx 4acoB
pacTBopax 2 K |2
CBoiicTBa peanbHbIX PaCTBOPOB. AKTUBHOCTD AJIEKTPOJIUTOB. Ownnaitn
CpenHenoHHBIN KO3PPUITMCHT aKTHBHOCTH. [IpeaenbHbIii 0 0 0
3akoH Jlebas-Xrokkens. KoncranTa u cteneHb Tuccolnuanuu
CJIa0BIX JIEKTPOIUTOB. 3aKOH pa3dasiieHus OCTBaIb/IA.

2 Cemecmp 30 0 30

1-4 JAucnepcHblie CHCTEMbl, PACTBOPBI 8 0 8

1-2 JlucnepcHble CHCTEMBI, PACTBOPHI Bcero ayiutopHsIx 4acoB
JlucriepcHOCTh M JucniepcHble cucteMbl. Knaccngukarus 8 K E
KOJUIOMIHEIX CUCTEM. 30JIM U T'€lIH. Omnjlapin
Crpoenue muremisl. [IpaBuno [leckoBa-@asiHca. Ancopouus. | () 0 0
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA U WX BIUSHUE HA
CBOMCTBA JUCHEPCHBIX CUCTEM U OBEPXHOCTHOE HATSKEHHE.

3-4 JAucnepcHble CHCTEMbI, PACTBOPbBI Bcero ayutopHbIx 4acoB

KucnoTHO-0CHOBHBIE CHCTEMBI

[IpoToHHas U 3JIEKTPOHHASA TEOPUU KUCIOT U OCHOBAHUM.
Kucnots! JIptouca u bpencrena. ConpsikeHHbIE KUCIIOTBI U
OCHOBaHUS. JJOHOPHO-aKLENTOPHBIE KOMIUIEKCHI.

0 |0 | 0
Omuiaiig
0 0 0




5-7

3.J1eRTp0ngnqec1me CUCTEMBbI

8 | 0 | 8

5-8

DJIEKTPOXMMHUYECKHE CHCTEMBI

Turbl 3IEKTPOXUMUYECKUX MPoLeccoB. OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOMHOM AJIEKTPUUYECKUI CITOM,
3JIEKTPOJIHBIN MOTEHIINAJI, €r0 3aBUCUMOCTh OT MaTepuasa
3JIEKTPOJIOB U COCTaBa pacTBopa. YpaBHeHue HepHcra.
DNEeKTPOAHbIC TOTCHIUANBI, PSI/I HATIPSIKEHUS.
Knaccudukanus 351ekTpo10B, XMMUYECKUE PeaKklny,
IIpoTeKarolue Ha HUX. ['a30BbIe 1eKTPObI (BOJOPOIHBIMH,
KHCJIOPOJIHBIN ). NOHOCEIEKTUBHBIE SJICKTPOIBI.
["aibBaHWYECKUI AIEMEHT. DNEKTPOIBIIKYIIAs CHUIIa. DIIEKTPO-
nu3. [locnenoBaTenbHOCTD ANEKTPOIHBIX MPOLIECCOB IS
BOJIHBIX PAacTBOPOB AJIEKTPONIUTOB. [lepeHanpsokenue.
OcHOBHBIE BUbI KOPPO3UU METAILIOB. DJIEKTPOXUMHYECKAs
koppo3ust. Kopposus MetamioB u mpobiema HaJIeKHOCTH.
Mertoapl 3aUTEI OT KOPPO3HUH.

Bcero AYAUTOPHBIX YaCOB

8 |0 | 8

Omnuiaiig

0 0 0

8-15

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

14 0 14

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

Bomopon

XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C TPOCTHIMU
BeIleCTBaMH. ATOMAapHBIN BOOpoI. I uapuas! (MOHHBIE,
KOBAJICHTHBIE, COCIMHEHUS BHEAPEHMUSI), METObI TTOJTYUEHUS U
cBoiicTBa. M30TOMBI BOJIOPO/Ia U METO/IbI UX Pa3JieNICHHUS.
N3omepsl. ['mapunsl kak 3HEpronocurenu. BogoponHas
SHEpreTUKa.

Bcero AYAUTOPHLBIX YaCOB

2 |0 |2

Omutaiig

0 0 0

10-11

CsoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD H
paauoXuMusi.

f-anementsl 11 rpymmsl

OOmas ¥ cpaBHUTENbHAS XapaKTepUCTHKA. JIaHTaHOWTHOE U
AKTMHOMIHOE CKaTUE, 3aKOHOMEPHOCTU U3MEHEHUS CTeNCHEN
OKHUCJICHUSI. XUMUYECKHUE CBOMCTBA B PA3JIMUHBIX CTETICHSIX
okuciieHusi. KoMmruiekcHbie coeluHeHus1. MeTo bl pa3fiesieHus
u nostydeHust. O6sacTu puMeHeHus. XUMHUS [IepUsi, €BpOIHs,
TOpHUs, ypaHa. AKTUHOUIbI B ATOMHOM YHEPTeTHKE.

Bcero AYAUTOPHBIX YaCOB

2 [0 |2

Omnutaiig

0 0 0

12

CsoiicTBa s-, d- u f-3;1emMenTOB. PagnoakTHBHOCTD H
paauoXuMusl.

PannoakTUBHOCTD U pagMOXUMUS

N3oTonus. PagnoakTMBHOCTE U €€ BU/Ibl. 30HA YCTOMUMBOCTH.
B3aunmopeiicTBre n3inydeHus ¢ BeueCTBOM. AKTUHOU/IBI B
aToMHOM SHepreTrke. CUHTE3 HOBBIX 3JIEMEHTOB. VICTOUHUKH
paguanyy U UX BO3JCHCTBUE HA OPraHU3M.

Bcero AYAUTOPHLBIX 9YaCOB

2 [0 |2

Omnutaiig

0 0 0

13

CaoiicTBa s-, d- u f-3;1eMeHTOB. PATHOAKTUBHOCTH U
pPaIMoOXUMUsl.

s- 1 d- metasuibl [ u I rpynn

CpaBHeHHE STIEKTPOHHOTO CTPOCHUS U PEAKITHOHHOM
criocoOHoCTH. COeTMHEHHS MEIN M 30JI0Ta B PA3TUUIHBIX
CTENIEHSAX OKUCIICHHS. METOIbI MOJYyYCHUS U 00JIaCTH

Bcero ayiuTopHsIX 4acoB

2 [0 |2
Oumntaiia
0 0 0




NIPUMEHEHHSI.
p- u d- anemenTsl [V rpynmsl

CpaBHenue cBolicTB. Hemeramnsl 1 noimynpoBoaHuku 1V
TpyIIbl (KpeMHUHE ¥ repManuii). Tutad, MMPKOHUMA, TadHUN.
MeTobl osTyueHust U 00JIaCTH IPUMEHEHHSL.

14 CaoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD U Bcero ayiuTopHbIX 4acoB
paIMoOXuMHusl. 2 [0 |2
CoBpeMeHHbIE METObI Pa3/IeTICHH U OUUCTKH BEIECTBA Omnunaiin
Pacrnipenenenue BemecTB Mex 1y pazamMu: sKUIKOCTh-TIap 0 0 0
(meperonka, peKTU(UKAINSA), KUIKOCTh-KHJIKOCTh
(3KCTpaKLus), KUAKOCTH-TBEPI0€ (OCAKICHUE, IIEMEHTAIHS,
pacTBOpeHHE, HOHHBIN 0OMEH), Tap-TBep10e (ra3oBast
xpomatorpadus).

15 CsoiicTBa s-, d- u f-3;1emMeHnTOB. PagnoakTHBHOCTD U Bcero ayiutopHbIx 4acoB
paaMoXuMusl. 2 [0 |2
XumMuyeckue uaeHTU(UKALU U U3MEpPEeHHe Omnunaiin
Ananutnyeckuii curnan. KauecTBeHHBINH M KOJIMYECTBEHHBIH 0 0 0
ana-nu3. KauectBennsle peakuuu. CTaHAapTHBIA oOpasel.

Yucrora BemectBa. [Ipoda u ee nmpeacTaBUTENbHOCTb.
[TorpemHocTb XUMUYECKOTO U3MEPEHUSI.
[TpumeneHne 3aKOHOMEPHOCTEH (Ha30BOTO pacmpeaencHus B
XUMHUYECKUX U3MEPEHUSX.
16 XHMMHKO0-0HO0I0THYeCKHe CHCTEeMbl. Bcero aytuTopHBIX 4acoB

XUMHKO-OHOJIOTHYECKUE CUCTEMBI.
HpCHeHBHO-IIOHyCTI/IMBIG KOHIOCHTPAIUKN U METOJAbI UX
OIIpCACIICHUA. TOKCHUYHOCTE. PSII[BI TOKCHUYHOCTH TAXKCJIBIX
MCTAaJIJIOB.

2 |0 | 2
Ouwutaiig
0 0 0

CokpailieHHbIe HANMEHOBAHUST OHJIANH OTIIIHNA:

O06o3na | ITo1HOe HaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToHOTEKCTOBEIE JIEKIIUH
BM Buneo-marepuainsl

AM Aynno-Marepualibl

[Ip3 [Ipesenranuu

T Tectsl

5CM OJEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT

Henesn | Tembl 3anstuii / Conepxxanue
1 Cemecmp
1-2 BemecTBa 1 XumMuuyeckue npeBpalieHust

Jlaboparopnas padota "OCHOBBI pallHOHAIEHOM
HOMEHKJIATyphI'".




OCHOBHbIE THIIBI XUMHYECKHX PeaKnuii

JlabopaTtopnast pabota. OCHOBHBIE THITHI XUMHYECKUX
MIPEeBpAIICHHH, PEaKINH 3aMEIeHUs, pa3lI0KeHUs, OOMeHa,
COCMHEHUS

"CTpoeHue aTOMa M1 XMMHYeCKas CBA3b''.

OcHOBHBIE BU/Ibl XUMUYECKOH CBSI3U, KOBAJIEHTHAsI, HOHHas,
MeTajlJIn4ecKas

Kontponbhas padota. "CtpoeHrEe aTOMa U XUMHUYECKas
CBsI3b".

OCHOBBI KOJINYECTBEHHOT0 AHAJIN3A
Jlaboparopuas paboTta. OCHOBBI KOJMYECTBEHHOTO aHAHN3A.
Turpumetpus

JHepreTuKa XUMHYECKHX MPOIECCOB

Pacyetsl mo TepMogMHAMUYECKUM (DYHKITUSM

3amuTa JOMalIHero 3ajlanus "JHepreTuka XuMUUEeCKUX
MPOI1IeCCOB".

11-12

XnuMuueckasi KHHETHKA
JlaGopatopHas paboTa "XumMuyecKkasi KHHETHKA"

13-14

XuMH4eckoe paBHOBecHe
PaBHOBecus B BOOHBIX paCTBOpax, Koncranra Jucconuanuu,
IIP, runponus

15-16

KommiekcHble COCAUMHECHUA

KommiexcHbie COCAUHCHH, ITOJTYYCHUC U PA3PYILLICHUC
KOMIIJICKCHBIX COeHHHeHHfI. CBOMCTBa KOMIIJIEKCHBIX COJIEH

2 Cemecmp

JlucnepcHble CHCTEMbI, PACTBOPbI
Jlaboparopuas padota "Kommounnsie pacTBOphI"

JucnepcHble CHCTEMBI, PACTBOPbI
JlabopaTtopHnast pabota "PacTBophr"

3J'IEKTPOXI/IMH‘-ICCKI/I6 CHCTEMBbI
JIa60paT0pHa;1 pa60Ta. OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
CUCTCMBI

DJIEKTPOXUMHYECKHE CHCTEMBI
DAEKTPOXUMHUYECKHUE TPOoIecChl. XUMHUECKHUE UCTOUYHUKU
TOKA. DIJIEKTPOIN3

CsoiicTBa s-, d- n f-3;1eMenTOB. PagnoakTHBHOCTD H
paauoXuMusi.
Jlaboparopnas pabota. CBoiicTBa 1iepus, TOPUS U ypaHa

11-12

CsoiicTBa s-, d- u f-3;1eMenTOB. PagnoakTHBHOCTD H
pa)moxnmml.
Jlaboparopnas paboTta. OCHOBBI KAU€CTBEHHOTO aHAJH3a




13-14 | MeTtoanl pa3aejieHHs] 1 O4YUCTKH BellleCTB
JlabopaTtopHnast pabota "MeToapl pa3aeneHus] 1 OYUCTKH
BenecT”

15-16 | "Tunosble 3a1a4M N0 KypPCy XUMHHU

Perienre TUIIOBBIX 3a/1a4 U yIPAXKHEHUM 110 KypCy XUMUU
3ammTa JoManrHero 3aaanus (tema: "TunoBsie 3a1a4u 1Mo
Kypcy xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

* M3yuenue kypca xumum c npuBiedeHueM off-line u on-line TexHomormit. Xummuueckuit
IKCIIEPUMEHT U JUCTAHIIMOHHBIC (OPMBI (JICKIMH, MPAKTHYECKHUE 3aHSTHSI, KOHTPOJbHBIC PalOTHI,
JIOMAIIIHUE 3a/1aHUs], TECTUPOBAHUE) C HCIIOIB30BaHUEM Iu1aTdopM zoom u skype 1iist OusHeca.

» PaboTa cTy/IeHTOB C 3JEKTPOHHBIMH y4eOHUKaMHU Ha caite online.mephi.ru (oOrmmast xumus
https://online.mephi.ru/course/view.php?id=224, MPOIIECCHI
https://online.mephi.ru/course/view.php?id=224, COCTMHCHUI
https://online.mephi.ru/course/view.php?id=224, Xumuueckas WACHTHPUKAIIMS U METOIbI
pasneneHus 1 ouucTky https://online.mephi.ru/course/view.php?id=224.

* OHuaifH TeCTUPOBaHKE, KOMIIBIOTEPHBIA TPEHHUHT 110 TeMaM (cuctema online.mephi.ru).

ANEKTPOXUMUYECKUE

CBOMCTBA DJJEMEHTOB U  HX

 yudeOHo-uccienoBarensckue padotrel B pamkax CXWb-19 (cTyneHYecKOoro XMMHYECKOTO
HCCIIEA0BATENIbCKOTO OI0PO)

* [ToarotoBka pedepatoB U SMEKTPOHHBIX MPE3CHTALNN JICKITHIA

* Kadenpanbnas xoHbepeHIUs y4eOHO-HCCIENOBATEILCKUX pPAbOT ¢ MPHUBICYCHUEM

MpeICTaBUTENEN IPYTUX BYy30B MOCKBEI.

7. POH/J OHEHOYHBIX CPEJICTB

@®OoH/ OLIEHOYHBIX CPEACTB IO AUCLUILINHE 00eCcIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMH W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U POMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMUpPYEeMBIMH KOMIIETCHUMSAMH H (OpMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlICHA B CIeayomIel Tabaune:

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTalliOHHOE
O0CBOCHMS meponpusitue (KII 1) meponpusitue (KII 2)
YK-1 3-VK-1 3, k.p-8, k.p-12, k.p-16, | D, x.p-4, x.p-8, B/I3-15,
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, x.p-5, JIP-9, T-
T-11, A3-10, T-9, JIP- 9, T-11, JIP-11
13, T-13
V-VK-1 3, k.p-12, k.p-16, JIP-3, | 3, x.p-8, B/I3-15, JIP-1,
T-3, T-5, 13-4, JIP-9, T-1, T-3, JIP-3, JIP-7,
JIP-11, T-11, A3-10, T- | x.p-5, JIP-9, T-9, T-11,
13, Kn-15 JIP-11
B-YK-1 3, k.p-16, T-5, Kn-15 9, bJ13-15, T-3, JIP-3,
K.p-5
VYKE-1 3-YKE-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, x.p-8, B/I3-15,
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, x.p-5, JIP-9, T-
T-11, A3-10, T-9, JIP- 9, T-11, JIP-11
13, T-13, Kn-15

V-YKE-1 3, k.p-12, k.p-16, JIP-3, | D, x.p-8, BJI3-15, JIP-1,
T-3, T-5, A3-4, JIP-9, T-1, T-3, JIP-3, T-7, JIP-
JIP-11, T-11, I3-10, 7, k.p-5, JIP-9, T-9, T-
JIP-13, Kn-15 11, JIP-11

B-YKE-1 3, k.p-16, 13-4, T-5, 3, BJ13-15, T-3, JIP-3,
Kin-15 K.p-5

YK-1 3-YK-1 K.p-5
Y-VK-1 K.p-5
B-VK-1 K.p-5

HIxanbl oneHKU 00pa30BaTeIbLHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHUS JISKHUT B mpeaenax oT 0 1O yCTaHOBIEHHOIO
MakcUMajbHOTO Oajia BKIIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuinHe orneHuBaercs mo 100-
OayIbHOM IIKaJe U MpeACTaBIsieT coboi cymmy 0asioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBIACTCA B COOTBECTCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJION:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIISICTCSA
CTYIEHTY, €CIIH OH ITyOOKO M MTPOYHO
YCBOMWJI IIPOTPAMMHBIN MaTepuall,
HUCYCPIBIBAIOLIC, MMOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjaaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIIOJIL3YCT B
OTBETE MaTePUa MOHOIPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTY/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, He JI0IycKas

D CYIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLIeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyﬂeHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOMII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€MBOPUMETILHOY E HETOYHOCTH, HEJOCTATOYHO TPaBUIIbHBIE
(opMyNIHpPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICOOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIBLHO»
BBICTABJISIETCSI CTYICHTY, KOTOPBIN HE
2— 3HAET 3HAYUTEJILHON YacTH

Hwuxe 60 F
KHEYO0BIIeMBOPUMENLHOY MPOTPaMMHOT0 MaTepHaa, JOIMyCKaeT
cylecTBeHHbIe omuoOKu. Kak npasuio,

OIICHKAa KHEYIOBJIICTBOPUTECIIBHO»




CTaBUTCS CTYJCHTaM, KOTOPbIC HE MOT'YT
MIPOJIOJKUTE 00yueHue Oe3
JIOTIIOJTHUTENBHEIX 3aHATHH 110
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKOHOMEPHOCTH MPOTEKAHNS XMMHUECKUX pPEeaKIMi (XUMHUUYECKasi TEpPMOAMHAMUKA,
KMHETHKa, paBHOBECHE) : yueOHoe nocobue 1o Kypcey ooduieit xumun, Mocksa: HUAY MU®U, 2015

2. 54 K68 O6mras xumus : yuebnuk, Mocksa: Akanemus, 2013
3. 54 C23 COopHHK TECTOB U 33ja4 10 Kypcy Xumud : , Mocksa: HUAY MU®DU, 2014

4. 54 O-28 O6mast xuMus : TaOOPaTOPHBIN MPAKTUKYM: ydeOHOe mocobue it By30B, E. A. AHaHbeBa
[1 np.], MockBa: HUAY MUDU, 2010

5. 54 A95 Obmas u HeopraHudeckasi Xumus : yueOHuk it By30B, H. C. AxmeTtoB, MockBa: Breicias
mxkoJja, 2009

JNOITOJIHUTEJIbHA S IMTEPATYPA:

1. 54 E14 General Chemistry : yue6. noco6ue, : Brooks/Cole Cengage Learning, 2013

2. 546 H52 Heopranudeckast Xumus : yaeOHOe mocooue ajist By30B, , MockBa: MUDU, 2007
3. 544 X46 Xumust pacTBOpOB : yueO. mocodue aJis By30B, , MockBa: MUDU, 2005

4. 54 X76 [locoOue 1mo XUMHH JIJIsl TOCTYTAIIMKX B BY3HI : , . [1. Xomuenko, MockBa: HoBast Bomnna,
2007

5. 544 545 Dnexkrpoxumus : yuebd. mocodbue st By3os, E. A. Ananwesa [u 1p.]|, MockBa: MUODU,
2006

6. 544 A64 Xumuueckas TepMOJUHAMUKA, paBHOBECHE M KMHETHKA : yuel. mocodue uist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, Mocksa: MU®U, 2004

7.546 T18 Ypan : yuebHOe mocobue st By3oB, U. I'. Tananaes, Mocksa: HUAAY MU®DU, 2011

8. 546 X46 XuMus nepexoIHbIX METAJUIOB : yueOHoe nocooue, CeprueBckuii B.B.,Baruna
H.C.,BanskoB A.B.,Hecmesnoa I'.M., MockBa: MU®U, 1989

I[MPOTPAMMHOE OBECIIEYEHHUE:

CreunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:



1. nucranumnonnoe odyuenue HUAY MUDU (http://Ims.mephi.ru/index.php)
2. anexkrpoxumuueckue npouecchl (https://online.mephi.ru/course/view.php?id=224)
3. cBolicTBa 371eMeHTOB U ux coequHenuit (https://online.mephi.ru/course/view.php?id=224)

4. Xumu4aeckast I/II[GHTI/I(l)I/IKaIIMH " MCTOABI pasACIICHHUA U OUUCTKHU
(https://online.mephi.ru/course/view.php?id=224)

5. anexTpoxumuueckue npoueccsl (https://online.mephi.ru/course/view.php?id=224)
6. obmas xumus (https://online.mephi.ru/course/view.php?id=224)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TV CHUTIINHBI

CriennanbHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIUU J1JIA CTYAEHTOB

MeTtoauueckue yka3aHus JUIsl CTYA€HTOB 10 JUCLUIIIIUHE « XUMUS»

Ha nmepBoMm 3aHsTHMM 1O NaHHOW Y4YeOHOW AMCIMIUIMHE CTYACHTHI IMOJIY4YaloT MOAPOOHYIO
nH(pOpMaLIMIO MO KaJIEHAApPHO-TEMAaTUYECKOMY IUIaHY 3aHSTUH, CTPYKType MPOBEACHUS KaxKIOro
3aHATUA U CUCTEMON (OPMHUPOBAHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYJIEHT BBINOJIHAET JOMallHee 3a/laHue (MHIMBUIYaIbHbIA BapUaHT U3
cOOpHHKA TECTOB U 3aJ]a4 M0 KypCy XMMUH) B KAU€CTBE MOATOTOBKH K BXOAHOMY KOHTPOIIIO MO TEME U
IPOXOAUT TECTHUPOBAHME IO M3ydaeMoill Teme Ha moptaie online.mephi.ru. B nomamHioro
MOJIrOTOBKY BXOJUT MUCbMEHHOE O0(hopMIiIeHue 1abopaTOPHOH paboTHI.

CTyaeHT He IOMyCKaeTcs K 3aHATHIO 0e3 JoMaIIHeH MoIrOTOBKH.

B Hauane 3aHsTHs mepen KaxaoW gabopaTOpHOM paOOTOM CTYAEHT BBHITIOJHSET  TECThI
BXOJTHOTO KOHTPOJIS ISl AOMYCKa K JlabopaTtopHoi padore. Llens KOHTPOJIBHBIX TECTOB 3aKIIF0YACTCS
B MPOBEPKE YCBOEHUS CTYJEHTOM TEOPETHYECKON YacTH JabopaTopHOM pabOTHl U €ro TOTOBHOCTHU K
BBINOJHEHUIO SKCriepuMeHTa. Ha TecTbl BXOAHOTrO KOHTPOJIst OTBOAUTCA 15-20 MUHYT.

Jlomyck k JabopaTopHOW paboTe MOMHMO TECTOB BXOAHOTO KOHTPOJS BKIIIOYAET YCTHBIM
OTPOC CBS3aHHBIN C 0OCYXACHUEM LI paObOThl, TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ mpudopamu u
peakTUBaMHU, METOJIUKU SKCIIEPUMEHTA U IOCIEI0BATEILHOCTA STAllOB BBIMOJHEHUs Jab0paToOpHOIt
paboThI.

[To 3aBepumieHMIO DJKCHEPUMEHTa CTYJACHT 3amumiaer JjgabopatopHyio pabory. OnH
MPEJOCTABIISACT IMPETOAABATENI0 MOJYYCHHBIE PE3YJIbTaThl pabOTHl, KOTOPBIE 00S3aTEIbHO TOJHKEH
OOBSICHUTB, ClI€NaTh BHIBOABI U OTBETUTH Ha BOIIPOCHI KOHTPOJIBHBIX TECTOB I10 3alIUTE JJAOOpaTOPHON
paboTHI.

B KoHIIe 3aHATUS CTYIEHT MOJIy4aeT UTOrOBYIO OLEHKY, KOTOpasi BKIKOYAET pe3yJbTaT TECTOB
BXOJTHOTO KOHTPOJISI M OIICHKY 32 BBIIIOJIHEHUE U 3aIIUTY J1aO0OpaTOPHON pabOoTHI.

J171st HIOATOTOBKH K 3aHSTHSM CTYJIEHTaM PEKOMEHIOBAHBI:



- JIGKIIUOHHBIN KYpC;

- YYeOHWKU U Y4eOHO-METOAMYECKHE TOCOOUs, YKa3aHHbIE B CIHUCKE PEKOMEHIYeMOM
JUTEPaTyphl;

- DIIEKTPOHHBIE YUeOHUKH Ha caifte online.mephi.ru

- 3JIEKTPOHHBIE KypChl Ha NOPTajie OTKPHITOTO 00Opa30BaHUS

WTOroBbIif KOHTPOJIb MO JUCHMIUIMHE HPOBOIUTCS B (QOpMe, MPeayCMOTPEHHOW ydeOHBIM
IIJTAHOM.

CucTteMa KOHTPOJISI KauecTBa 3HAHUM CTYICHTOB

*Texymuii KOHTpoOib — ¢oOpMa KOHTPOJS KadecTBa H3YyUEHHs] CTYJIEHTOM OTAEIbHBIX
3JIEMEHTOB JTUCIMILIMHBI U BBHIIIOJIHEHUS 3a/laHUI B paMKaxX ayJUTOPHOW M CaMOCTOSATENbHOW pabOThI
ctyaeHTa. dopMa U CPOKM TEKYLIETO KOHTPOJIS, a TaKXKe €ro BKJIaJ B PE3yJbTHPYIOIIYIO OLEHKY,
3a(huKkcHpOBaHBI B 3apaHee YTBEPKACHHBIX IPOrpaMMax JUCIUILIIH.

sAtTectanus pasjena — QopmMa KOHTPOJIS KayecTBa 3HAHMM CTYJEHTa, MPOBOJMMAs 110
OKOHYaHUU paszziena ydeOHOH ucuuiuiiHbel. dopMa M CpPOKM KOHTpOJIA, a TaKXKe €ro BKIaa B
Pe3yJIbTUPYIOLLYIO OLIEHKY, 3a()MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUINH.

*[IpomexyTouHas arrectauus (Jajnee aTTecTalys) — aTTecTalys CTYJEHTOB M0 AUCLHUILUIMHAM,
U3Y4YCHHBIM B Te4eHHE ceMecTpa. POopMbl arrecTalud MO KaKIOW IUCLUIUIMHE ONPEAEIIIOTCA
y4€OHBIM TUIAHOM.

*IToroBbIii KOHTPOJIL — (OpMa KOHTPOJIA KauecTBa 3HAHMH CTyJEHTa, MPOBOAWMAS IO
3aBEpUICHUM H3Y4YEHHMs] JAUCUUMIUIMHBL. @dopMa W CpOKHM IIPOBEJEHUS HMTOIOBOIO KOHTPOJIS
3ahuKcHpoBaHBI B pab0UMX YUeOHBIX TUTaHAX.

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

TpeboBaHus K 3HAHUAM, YMEHUSAM, BJIQJICHUSAM CTy/AE€HTa

* MakcuManbHbIi 0a o JaHHOMY BUAY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUIbHOIM CUCTEeMe) BBICTABISETCSA CTYAEHTY, €CIM OH TIyOOKO YCBOWJ H3ydaeMylo TeMy Kypca
XMMHH, MUCUEPIBIBAIOLIE, NOCIEA0BATENbHO, YETKO U JIOTMYECKH CTPOMHO €€ M3J1aracT, yMeeT TECHO
YBSI3bIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIB3YET B OTBETE COBPEMEHHBIN Hay4HbII MaTeprall 10 XUMUH.

* bami, coorBercTBytomuit 70 + 89% OT MakCUManbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO S-TH
OaJUIbHOM CcHCTEME), BBICTABISIETCSI CTYJEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, I'PaMOTHO U IO
CYLIECTBY W3JIaraeT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC U
BBITIOJTHEHUH 3a/1aHUSI.

* bamn, coorBerctByrommii 60 -+ 69% oT MakcuMaidbHOro (OTBEYaeT OIECHKE
«yIOBJIETBOPUTENBLHO»), BBICTABIACTCS CTYAEHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaia, HO HEe YCBOWJ €ro JeTajei, JONMycKaeT HETOYHOCTH, HEIO0CTATOYHO IIPaBUJIbHBIE
(OpMYIHMPOBKH, HApYyIIEHUS JIOTHUECKOW MOCIEeN0BATEeIbHOCTH B H3JI0KEHUH IPOrPaMMHOIO
MaTtepuana.

 bamn, coorBercTByrommid MeHee 60 OT MakcHUMaJgbHOro  (OTBEYAET  OLICHKE
«HEYJOBJIETBOPUTEIIbHO»), BBICTABIIAETCS CTYAEHTY, KOTOpPbII HE 3HAaeT 3HAYUTENIbHOM 4acTu
MpOrpaMMHOTO  MaTepuajna, JONycKaeT cyulecTBeHHble omubku. Kax mpaBmiio, oleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OOydeHue 0e3
JOMOJTHUTEbHBIX 3aHATHH IO COOTBETCTBYIOIEH TUCIUITIIMHE.

HToroBas oneHka MpeacTaBisieT co0oi cymmy OaioB, 3apa0OTaHHBIX CTYAEHTOM B CEMECTpe
B paMKax TEKyLIEro KOHTPOJIS, aTTECTAl[MK Pa3JesIoB U Ha 3a4€Te WIN HK3aMEHE.

[Ikana omleHKH 00pa30BATENBHBIX JOCTHKEHUI

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

5 — «otmuno» 90-100 A



4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yIOBJIETBOPUTETHLHO» 65-69

60-64 E

2 — «aeynoBuerBopuresbHO» Hrke 60 F

11. YYEBHO-METOJWYECKHUE PEKOMEHIALIUM JJI5I IPEMIOJABATEJIEN

Meroanueckue ykazaHus JUisl IPENOAABaTENIeH MO TUCHUIIINHE « XUMUS»

Ha nepBom 3aHSATHH 10 TaHHOW y4eOHOW AMCIUILTMHE HEOOXOIUMO O3HAKOMHUThH CTYACHTOB C
KaJICHIAPHO-TEMATUUECKUM  TUIAHOM  3aHSATHH, CTPYKTypOM KaKIOTO 3aHATUS M CHUCTEMOM
(hopMHUPOBAHHEM OLICHOK.

B nHauane kaxmoro 3aHATHs NpenojiaBaTelb JODKEH JaTh MOSICHEHHUS 10 H3y4aeMol TeMme,
MIPEeIOCTaBUTh BO3MOXHOCTh CTYJIEHTaM 3a/1aBaTh JOIMOJIHUTEIbHbIE M YTOYHSIOLIUE BOIPOCHI U
IIPOBECTU MUCbMEHHBIN BXOAHON KOHTPOJIb 10 TeMe. OIeHUTh pe3yIbTaT OTBETA.

[lepen BbIMONHEHHWEM TaOOPATOPHON pabOTHI MPENOAABATENh TOJKEH MPOBEPUTH MUCEMEHHOE
odopmiieHHe B J1aO0OpaTOPHOM >KypHalle M TEOPETUUYECKYIO MOJTOTOBKY CTYJCHTOB K BBIIIOJIHEHHUIO
n1abopaTopHOil pabOTHI.

B mpomecce BBITIOMHEHUS JTA0OPATOPHOM PaOOTHI MPENOABATENh TOJDKEH OICHUTH CTETICHD
OCBOCHHUS CTYJCHTOM METOJIUK JKCIEPUMEHTAa, MPHOOPETEHUS HABBHIKOB PabOTBI ¢ XHUMHUYECKUMHU
BEIIIECTBAMH, H3MEPHUTEIHHOU IMOCYA0M, JTaOOPATOPHBIM aHATUTHYECKIUM 000PYIOBAHUEM.

B 3akmounTenbHON YacTH MOJBOAMUTCS WMTOT MO 3aHSATHIO, OLCHMBAeTCsl B Oajiax CTENeHb
OCBOEHHUSI M3y4aeMOil TeMbl, CIOCOOHOCTh CTYIEHTA JeNIaTh BBIBOJBI MO IMOJYYEHHBIM pe3ysbTaTaM
JKCIIEPUMEHTa U 0OOCHOBBIBATh MX HA OCHOBAHHH TEOPETUUYECKUX 3HAHUU.

Texymuil KOHTPOIIb OCYIIECTBISETCS B COOTBETCTBUU C TpaUKOM MPOBEACHUS KOHTPOJIBHBIX
MEPOIPUATHIA, (GOPMHUPYET y CTYACHTOB KOMMYHHUKATHMBHOW KOMIETCHIIMHM, YMEHHS JTaBaTh YCTHBIC
OOBSICHEHHUSI M OTBETHI, MPUYUYAET K CHCTEMaTHYeCKOW paboTre W camoaHanmu3y. TeKymui KOHTPOIb
MO3BOJISIET 0€3 TMPEeIIK3aMEHAIMOHHBIX MIEPETPY30K MOATOTOBUTEH CTYJACHTOB K HTOTOBOMY KOHTPOJIIO
10 JTUCIUTUIAHE.

[TpomexxyTOUHBI KOHTPOJIH TPOBOJUTCS B COOTBETCTBUU C YYEOHBIM IIJIAHOM B MHCHbMEHHOMN
(dhopme ¢ 0053aTeTbHBIMU YCTHBIMH TTOSICHCHUSIMHU.

WTOroBelii KOHTPOJH MO JIWUCHUIUIMHE MPOBOIUTCS B (hopme, MpeayCMOTPEHHOH y4eOHBIM
TJTAHOM.

Cucrema KOHTPOJISI KAYECTBA 3HAHUM CTYJIEHTOB

*Tekymmii KOHTpolb — ¢opMa KOHTPOJIS KadecTBa W3yUEHHUS CTYJIEHTOM OTACIbHBIX
AJIEMEHTOB JIUCIIUTUIMHEI U BBIIOJIHCHUS 3aJJaHUI B paMKaxX ayJUTOPHOU M CaMOCTOSITEIIBHON pabOThI
crynentra. dopmMa U CPOKH TEKYIIETO KOHTPOJIA, a TAKXKE €ro BKJIAA B PE3YJbTHPYIOUIYIO OIEHKY,
3a)MKCUPOBAHbI B 3apaHee yTBEP)KICHHBIX MPOTpaMMax JUCITUTIINH.

sAtTectanus pasfena — QopmMa KOHTPOJIS KayecTBa 3HAHMM CTYyJEHTa, MPOBOJIMMAsS I10
OKOHYaHUM pazfena ydeOHoW aucuuriinHbl. dopma M CpOKHM KOHTpOJIA, a TaKKe €ro BKJIaa B
PE3YNBTUPYIOILYIO OLIEHKY, 3a()MKCUPOBAHbBI B 3apaHee YTBEPKIACHHBIX MPOTrpaMMax AUCIHUILINH.



I[IpomexxyTouyHas arrectanus (Janee aTTecTalys) — aTTecTalys CTYJCHTOB M0 AUCHUILIMHAM,
U3Y4YEHHBIM B Te4yeHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW TUCIUIUIMHE ONPEAeIsIoTCs
y4€OHBIM IUIAHOM.

*VIToroBeiii KOHTponb — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJEeHTa, MPOBOJMMAs I10
3aBepUICHUM W3Y4YeHHs] JAUCUUIUIMHBL. @dopMa W CpOKM MPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3aUKCUPOBaHbI B Pa00YMX y4eOHBIX IJIaHAX.

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

TpeboBaHMs K 3HAHUAM, YMEHUSAM, BIIAJICHUSAM CTY/IE€HTA

MaxkcumanbHbIH 0a 0 JAHHOMY BHY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIUYHO» MO S5-TH
0aJUIbHOM CHUCTEME) BBICTABIIACTCS CTYACHTY, €CIIM OH TIIyOOKO YCBOMJ HM3y4daeMylo TeMmy Kypca
XMMHH, HUCUEPIIBIBAIOLIE, OCIEA0BATENbHO, YETKO U JOIMUYECKU CTPOMHO €€ M3JIaraeT, yMeeT TECHO
yBSI3BbIBATh TEOPHIO C IPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4YHbIN MaTeprall 0 XUMHUH.

bann, coorBerctByromuit 70 + 89% oT MakcHManbHOIO (OTBEYAET OLICHKE «XOPOUIO» M0 5-TH
OaJUIBHOM cHUCTEME), BBICTABISAETCS CTYACHTY, €CIM OH TBEPAO 3HAET MaTepHual, 'paMOTHO M IO
CYLIECTBY M3JIaraeT €ro, He JOIycKas CYIIEeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BONPOC U
BBITTOJIHEHUHU 3aJIaHHUS.

bamn, coorBerctByrommi 60 =  69% OT MakcMMainpbHOro  (OTBEYaeT  OLIEHKE
«YIOBJIETBOPUTENIBHO»), BBICTABISETCS CTYAEHTY, €CIIM OH HUMEET 3HAaHHUA TOJBKO OCHOBHOIO
MaTepuaga, HO HE YCBOWJ €ro JAeTajeil, J0IMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPaBUJIbHBIE
(OpMYIHPOBKH, HApPYIIEHUS JIOTHYECKOW TMOCIENOBATEIbHOCTH B H3JI0)KEHUH IPOTPAMMHOTO
Martepuana.

bamn, coorBerctByrommii mMeHee 60 OT  MakcuMaigbHOrO  (OTBEYaeT  OIIEHKE
«HEYJIOBJIETBOPUTEIbHO»), BBICTABJIAETCS CTYAEHTY, KOTOpPbI HE 3HAeT 3HAYUTEIbHOH YacTH
IPOrpaMMHOT0  MaTepuaina, JOMycKaeT cyllecTBeHHble owmunOku. Kak mpaBuino, oleHka
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OO0ydeHue 0Oe3
JIOTIOJIHUTENBbHBIX 3aHATHH 110 COOTBETCTBYIOLIEHN TUCIUIUIMHE.

[IIxana oreHKH 00pa30BaTEIbHBIX JOCTHXKEHHMI

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

5 — «otmuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yIOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F

ABTOp(BI):

Cepruesckuii Banepuit BnagumupoBud, 1.XUM.H.,
npodeccop



AmnanbeBa Enena AnekceeBHa, K.XMM.H., JOILIEHT

Peuenzent(ni):

3asenyrommii kadenpoir «O6mei xumun» PXTY wum.
J.W. Menneneesa npodeccop, 1.x.H. ConoBseB C.H.



