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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.

The aims of the study of the discipline "Chemistry" are deepened of existing ideas and generate
new knowledge and skills in the field of chemistry. This knowledge is essential for understanding and
finding solutions to modern technological, environmental and raw material problems of the nuclear
industry. Feature of the program is the fundamental nature of its presentation. It is necessary for the
formation of common cultural and cspecialist of general competencies, attitudes and development of
chemical thinking. The course examines the electron theory of atomic structure, the theory of chemical
bond, elements of chemical thermodynamics, chemical elements and their basic compounds, including
elements of nuclear energy, methods of segregation, purification and identification of substances.

The theoretical part of the discipline is presented in the lecture course. Acquired knowledge is
fixed on laboratory studies, which are formed on the skills of responsible attitude to the substance.
Self-study includes work with textbooks, manuals and reference materials, preparation for practical
classes, homework, preparing for tests and writing essays.

1. IEJIN U 3AJAYA OCBOEHHUSI YYEBHOM JTUCHUILINHBI

enssmu ocBoeHust yueOHOW nucuuiuinabl «XUMMUWUSA» sBnsitoTest yrinyOsieHue uMeronmxcs
MPEJCTABICHUI U MOJTyYeHHE HOBBIX 3HAHWI M YMEHHUH B 00JIAaCTH XUMHHU, KOTOPBIE HEOOXOTUMBI ISt
dhopMupoBaHHS OOIIEKYJBTYPHBIX H OOMIENTPOPECCHOHAIBHBIX KOMIIETCHIIUN 110 HAMpPaBJICHHUIO
MOJITOTOBKH.

The aims of the study of the discipline "Chemistry" are deepened of existing ideas and generate
new knowledge and skills in the field of chemistry. This knowledge is essential for understanding and
finding solutions of modern technological, environmental and raw material problems of the nuclear
industry. Feature of the program is the fundamental nature of its presentation. It is necessary for the
formation of common cultural and bachelors of general competencies, attitudes and development of
chemical thinking

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO



JlanHas  ydeOHas

OUCLHUIMINHA

BXOAUT B MOAYJIb 06H_[€MaTeMaTI/I‘-IeCKI/IX u

CCTCCTBCHHOHAYUYHBIX JUCHUINIMH I10 HaNpaBJICHUAM MOATOTOBKH. IL]I}I HU3YUCHUA JUCHUIIIINHBI

HE00X0IMMBI Oa30BbIe 3HAHUS XUMHUH U (PU3UKU HA YPOBHE CPETHEH IIKOJIBI.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

VYHuBepcabHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN

YK-1 [1] — CnocobeH ocymiecTBIsATh
KPUTHUYCCKHUI aHATN3 TIPOOIEMHBIX
CUTYyalluii Ha OCHOBE CHUCTEMHOTO
MOJIX0/1a, BBIPA0AThIBATh CTPATETHIO
JIECTBUI

VYKE-1 [1] — CnocoGeH uconbp30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JTUCIUILTAH, TPUMEHSITH METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 33J1ayax

Kon n HauMeHoBaHME HHIMKATOPA JOCTUKEHUS
KOMITETCHITH

3-YK-1 [1] — 3HaTh: METOJIbI CUCTEMHOT'O U KPUTUYECKOTO
aHaJIM3a; METOANKU pa3paOO0TKH CTPATETUHU ACHUCTBUMN IJIs
BBISIBJICHHSI U PEILICHUS TPOOJIEMHOM CUTYyaINH

V-VYK-1 [1] — Y™MeTh: NpUMEHSTh METOIBI CACTEMHOTO
MOIX0JIa M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabarbIBaTh CTPATETUIO JEHCTBUM, IPUHUMATD
KOHKPETHbIE PEIICHHUS ISl €€ peain3aluu

B-YK-1 [1] — Bragets: MeTO1010THEH CUCTEMHOTO U
KPUTUYECKOT0 aHAIHM3a MPOOIEMHBIX CUTYAIlHi; METOAUKAMH
MMOCTAHOBKH IIEJTH, OTIPEEIICHHS CIIOCOOOB €€ JTOCTHIKEHUS,
pa3paboTKu cTpaTeruii AecTBHiA

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMIUINH, METO/IbI
MaTeMaTHUYECKOr0 aHaJIn3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
V-VKE-1 [1] — ymMeTh: ncnonb30BaTh MAaTEMaTHUECKUE
METO/Ibl B TEXHUYECKUX MPHUIIOKEHUSIX, PACCUUTHIBATH
OCHOBHbBIE YUCJIOBBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH,
peliaTh OCHOBHBIE 33/1a4U MAaTEMAaTUYECKON CTaTUCTHKU;
peuiaTh TUIOBBIE pacUeTHBIE 3a/1a4n

B-VKE-1 [1] — B1ageTh: MeTOJaMU MaTeMaTUIECKOTO
aHaJlM3a U MOJICTIMPOBAHUS; METOJaMH PEIICHUS 3a/1a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IPHUEMaMH 00paOOTKH SKCIIEPUMEHTAITBHBIX
JTAHHBIX, METOAaMH pabOThI C TPUKJIAAHBIMU TPOTPAMMHBIMHU
MPOIYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHUS

3agaym BocriuTaHus (Kom)

BocnurarenbHbIl TOTEHOINA JUCUIINH




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

Ne HaumenoBanmue %"
= = g ® o
.0 pasaesia yueOHOM = = = = & o
AUCHHUILIMHBI 2 f”; ; i g z S E. =2 5
S°ES| XS |25 | =8 -
= |ES3Z|=:8%|Es |E=sg|EE¢
s |ES85|2835 gz |22g5|2%:
) T oS | | &5 Eo=| = & 3
= =& a|0gE |28 |<iz|E 837
1 Cemecmp
1 XUMHYECKHUE CHUCTEMBI. | 1-7 12/0/12 JIP-1 20 K.p-8 3-VK-
Crpoenue aroma u (5),JIP- 1,
XUMUYECKAsS CBS3b. 3 3-
(5),43-4 YKE-
(5).x.p- 1
505
2 OcHOBHbIE 7-12 | 12/0/12 JIP-10 15 K.p-12 3-YK-
3aKOHOMEPHOCTH (5),JIP- 1,
XUMHUYECKHX 11 V-
MIPOIIECCOB (5),43-9 VK-1,
(10) 3-
YKE-
1,
V-
YKE-
1
3 PactBopsl. PaBHoBecue | 12-16 | 8/0/8 JIP-13 15 K.p-16 3-VK-
B BOJIHBIX PacTBOpax (5).x.p- 1,
15 (10) Vv-
YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1
HUmoeo 3a 1 Cemecmp 32/0/32 50
KonTpoJbnsbie 50 3 3-VK-
MeponpusatTusa 3a 1 I,
CemecTtp V-
YK-1,
B-
YK-1,
3-

YKE-




2 Cemecmp

JlucnepcHble CHUCTEMBI,
pacTBOPHI

1-4

8/0/8

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

15

BJIGKTPOXI/IMI/I‘IGCKI/IG
CHCTCMBI

5-7

8/0/8

JIP-6

(5):K'p'
7 (10)

15

K.p-8

CsorictBa s-, d- u f-
3JIEMEHTOB. Metoant
pas3eiieHuss U OYHMCTKH
BEIIIECTB

8-15

14/0/14

JIP-9
(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:

Oo603na | ITos1HOe HanMeHOBaHME

YeHue

b/13 Bonbsnioe nomaminee 3agague

13 JloMaiiHee 3amanue

JIP JlaGopaTopHnasi pabota

K.p KonTponbHas padbota

3 3auer

€] DK3aMeH

KAJEHJIAPHBIN IIJTIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

" Jac. , yac. yac.
1 Cemecmp 32 0 32

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

1 Xumnueckue cucrembl. CTpoeHHe aTOMA U XUMHUYeCKast Bcero aynutopHsIx 4acoB
CBSI3b. 2 | 0 | 2
[Ipenmer u meToAbl XUMHUHU. MECTO XMMUU B CUCTEME Omnaig
¢byHnameHTanbHbIX HayK. OCHOBHBIE (DOPMYJIbHBIC DIIEMEHTHL | () 0 0
BEIIECTBA M UX CHMBOJILHOE N300paKeHHE.

Xumuyeckas cucreMa. BerectBo, ero pazoBbie COCTOSTHUS U
XUMUYecKue npespaiieHusi. OCHOBHBIE CBOMCTBA XMMHYECKUX
cucteM. XUMHUYECKas IBOMCTBEHHOCTh. PacTBOPBHI.

Tunsl XUMHUYECKUX MpeBpalieHuil. OKUCIUTEIbHO-
BoccTtaHoBUTEIbHBIC peakiuu (OBP). Tunuynbie okucaIuTen
U BOC-CTaHOBUTENU. MeTonbl cocTaBieHus ypasHeHuii OBP.

2-3 Xumunueckue cucrembl. CTpoeHHe aTOMA U XUMUYeCKast Bcero ayiutopHsix 4acoB
CBA3b. 4 [0 |4
ATOM U ero XapakTepUCTHKU: AJIPO, FJICKTPOHHAST 000JI0UKa, Ownnaitn
3apsj siapa, Macca spa, pa3Mepsl aapa u atoma. M30Tormsl. 0 0 0

KBaHTOBO-MeXaHNUECKast MOZIENIb aTOMa: KBAaHTOBBIE YUCIIA,
Tunbl opouTaneil. [lopsaok 3anosHeHUs YHEPTeTHUECKUX
YpOBHEH U MOAYPOBHEW (MUHUMYM 3HEpruu, npuHuun [laymnu,
npaBuio XyHaa, npaBuio KiieukoBckoro).

OneKkTpoHHBIE (OPMYIIBI 3JIeMEHTOB. DOPMYIIBI B BUJIE
JHEPreTUYECKUX sTYeeK. BalleHTHOCTD 3iIeMeHTa 1711 OCHOBHOTO
1 BO30YXEHHOTO COCTOSIHUM aToma.

[Tepuonuueckas cucrema /.M. Menneneena. Bzaumocss3b
XUMHUYECKHUX CBOWCTB IIPOCTHIX BEIIECTB C JIEKTPOHHBIM
CTpOoeHHEM aTOMOB. OCHOBHBIE XapaKTEPUCTUKH aTOMa:




OpOUTANBHBIN PaiNyC, SHEPTUU MOHU3AIMH U CPOJACTBA K
3JIEKTPOHY. DJIEKTPOOTPULIATENBHOCTD. [[pUHITMTIBI
MOCTPOEHUS LIKAJ JIEKTPOOTPULIATEIbHOCTH MaiukeHa u
[Tonunra. City4an HECOOTBETCTBHSI BBICILIEH BAIECHTHOCTH
aneMeHTa HoMepy rpyninsl [ICO. Xapakrep 3aBucumocTeit
paznycoB aTOMOB, SHEPTUM HOHU3ALIMH, CPOJICTBA K IEKTPOHY
U 3JIEKTPOOTPULIATENBHOCTH OT MOJI0KeHus 3emenTa B [1CD.
Mertaiuibl 1 HEMETaJUIbl. DJIEKTPOOTPULIATEIILHOCTD.
[IpuHIUITBI HOCTPOSHUS MIKAT 3JIEKTPOOTPULIATETLHOCTH
Mannukena u [Tonmuara. TenaeHITNN U3MEHEHHS] OPOUTAITBHOTO
paauyca, SHEPTUH CPOJCTBA U 3JEKTPOOTPULIATETbHOCTH
aTOMOB B 3aBUCHMOCTH OT IOJIOXKEHHS B MEPUOINYECKOM
tabmuie. OCOOEHHOCTH U3MEHEHUS SHEPTUH NOHHU3AINH B
OCHOBHBIX U IOOOYHBIX MOATrPYMIAX.

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
MoJieKy1. CTeneHb OKUCIIEHUS.

MesxmolieKysipHbie B3auMoAencTBUsl. CTPYKTypHbIE
(hOpMyIIBI MOJIEKYJT M aCCOIATOB.

7-12 OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB 12 0 12

7 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB Bcero ayiutopHsIx 4acoB
OCHOBHBIE 3aKOHOMEPHOCTU XUMHUUYECKUX MTPOLIECCOB 2 | 0 | 2
XuMHUecKasi TEPMOJNHAMHUKA. Ownnaitn
Tepmoxumus. [lepBblii 3aK0H TepMOoAMHAMUKHA. DyHKIIMK 0 0 0

COCTOSIHUS U (DYHKIIMHU MIpoLiecca B ypaBHEHHUH MEPBOT0 3aKOHA
TepMOAMHAMHUKH. Terora nmpouecca, TerioBoi 3¢ dexr
mporecca. 3akoHbl TepMOXUMHHU. 3aKoH ['ecca U OCHOBHBIE
CIIECTBUS U3 HETO. DHTAJIBIUSA 00pa30BaHUsI XUMUYECKUX
coequHeHuni. CtangapTHoe cocTosHue. Pacuer TemnoBoro
addekra peakiuu.

Hamnpasnenue xumMmuyeckux mnpoueccoB. Bropoii 3akon
tepMoanHamMuKH. OOpaTHMbIe U HEOOpaTUMBbIE IPOIIECCHI B
tepmoauHamuke. Onpezaenenue suTponuu no Kiaysuycy u no
bonpuMany. YpaBHenue bonbimana. @akTopsl, BIUSAIOMINE HA
SHTPONUIO. DHTPONHS U NMpUpoAa BeuecTBa. OnpeaeneHue
abcomoTHOrO 3HaueHus suTponuu. Iloctynar Ilnanka.
Kputepuii BO3MOXKHOCTH Tpoliecca B U30JIMPOBAHHOMN CHCTEME.
OO0benuHEeHHOE YpaBHEHUE 1-TO U 2-TO 3aKOHOB
TepmoarHamMuku. DHeprus [ mo606ca. Kpurepuu Bo3aMOKHOCTH
CaMOMPOM3BOJILHOTO MPOTEKAHUS Mpoliecca B N300apHO-
M30TEPMUYECKON cUCTEeME MPU CTaHIAPTHON U HECTaHJapTHBIX
TEMIIEpPAaTypax U HECTaHAAPTHBIX yCI0BUsX. Pacuer
TEPMOIMHAMHYECKUX (QYHKIIMI XUMUYECKUX PEeaKIHil mo




CIPaBOYHBIM JaHHBIM. OILIEHKA PEaKIIMOHHON CIIOCOOHOCTH U
YCTOWYMBOCTH BEILIECTB.

OcCHOBHBbIE 3aKOHOMEPHOCTH XMMHU4YECKHX NMPOLECCOB
OCHOBHBIE 3aKOHOMEPHOCTH XMMUUYECKUX MTPOILIECCOB
Oo6parumebie U HEOOpaTUMBIEC PeaKIUU. XUMUYECKUN
HOTEHIIMAT U €r0 CBOMCTBA. XUMUYECKUI TOTEHIAAT
KOMITOHEHTOB UJICAIbHBIX U PEAJIbHBIX CUCTEM. AKTUBHOCTD U
koa(durmeHT akTuBHOCTH. [IpU3HAKK UCTUHHOTO
XUMUYECKOTO paBHOBECHA. TepMOJIMHAMUUECKOTO YCIOBUE
XUMHUYECKOTO PaBHOBECHS. 3aKOH JACHCTBUS Macc.
TepmonuHaMuueckasi 1 KOHIEHTPAIIMOHHAS] KOHCTaHThI
paBHOBecHsl. PacueT XuMHUUECKOTO PaBHOBECHS: pABHOBECHBIC
KOHILIEHTpalUH, CTeNeHb pespaienus. [punnun Jle
IllaTenbe.

XumMudeckoe paBHOBecHe B pacTBopax. CUIbHBIC U Clla0bie
3eKTpoJuThl. KOHCTaHTa M CTETIeHb TUCCOITUAITAN CIa0BIX
ANIEKTPOJIUTOB. 3aKOH pazbaBieHust OcTBaIbaA.

IM'maponus. CMmenieHne paBHOBECHS IUCCOLIMAIIMU BOJIbI B
pacTBOpax 3MEKTPOIUTOB. [ UAPOIN3 1O KATUOHY U AHHOHY:
W3MEHEHHE XapakTepa cpenbl. KoHcTaHTa U CTeneHb
TUAPOIN3A.

XHUMUYECKOE PABHOBECHE B TETEPOrCHHBIX CHCTEMAX.
KoncranTa n ko3 unuent pacnpenenenus. 3akon beprio-
Hepucra. [IpousBenenne pacCTBOPUMOCTH.

Bcero ayiuTOpHbIX 4acoB

4 [0 | 4

Owntaiin

0 0 0

10-12

OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB
OCHOBHBIE 32aKOHOMEPHOCTU XUMHUUYECKUX NTPOLIECCOB
Xumuyeckasi KuHeTHKa. CKOpOCTh XMMUYECKOU pPEaKIIUH.
VYpaBHEHHE CKOPOCTH, KOHCTAHTa CKOPOCTU PEAKILMM, IPOCThIE
U CJIOKHBIE PEaKIUU, OPSAJO0K U MOJIEKYJIIPHOCTD.
Kunernueckoe ypaBHEHHE peaklMy I1EpBOro nopsaka. Bpems
MOJIYIIPEBPAICHUS, IEPUOJ MOTypacaja.

3aKoH JEHCTBHS Macc M0 JaHHBIM PaBHOBECHUS U KMHETUKHU:
MIPUHIUIT COOTBETCTBUSI.

3aBUCUMOCTb CKOPOCTH peakLuy oT TemnepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenue Apperunyca. DHeprus aKTHBAIUH.
DKCIIEpUMEHTAIIBHOE ONIPE/IEIICHUE YHEPT U AKTUBALUH.
Crnoxuble peakiuu. Llennbie u koneOaTeNbHbIE PEAKIINH.
Karanus. [IpuHnun nelicTBrs Kataau3aTopa U MEXaHU3MBI
KaTAIATUYECKUX PEaKUUid. DHEPreTHYeCcKrue JuarpaMmbl
I'oMOreHHsIi ¥ reTeporeHHbI Katanu3. Mexanusm
TOMOTE€HHOM KaTAIUTUYECKON peakiuu. GepMeHTaTUBHBIN
KaTajus.

Pu3nyecKkre METObl AKTUBUPOBAHUS U YCKOPEHUS PEAKLIUN.

Bceero AYAUTOPHBIX YaCOB

6 |0 |6

Omnuiaiig

0 0 0

12-16

PacTtBopbl. PaBHOBeCHE B BOJHBIX PACTBOPAX

8 0 8

13

PactBopsl. PaBHOBecHe B BOJHBIX pacTBOpPax
KomiiekcHble COeTMHEHNS U TBOMHBIE COJIH. THITHYHBIE
KOMIUIEKCOOOpa3oBaTeNu 1 turasabl. . KoopauHanmonHoe
yucino. JIeHTaTHOCTh auradaa. B3auMocBs3b
MIPOCTPAHCTBEHHOM KOH(PHUTYpAITUU KOMILIEKCOB. C
rUOpUIN3aIe aTOMHBIX OpOUTANICH

Bcero aytuTOpHBIX 4acoB

2 |0 | 2

Ownaiin

0 0 0




KoMIuiekcooOpa3zosarens. Pacuernnienue d-opouraneit
KOMIUIEKCO0Opa30oBaTeis B MOJI€ JIUTaHIO0B U OKpacKa
coenuHeHHH d-3meMeHTOB. CBOHCTBAa KOMILIEKCHBIX
COEMHEHHI, KOHCTaHTa HECTOMKOCTH. Pa3zpyiienue
KOMIUIEKCOB B KOHKYPHUPYIOIIUX PEAKITUIX.
Kiaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH.
BayTtpukommnekcusie coeinHeHs. CeleKTUBHOCTD MPHU
KOMIUIEKCOOOpa30BaHUU MOHOB METAJIIIOB C
MaKpOIMKINYECKUMU Juranaamu. [l{enoynsie MeTamibl B
HEOOBIUHBIX CTEMEHSIX OKUCIICHUSI.

14 - 15 | PacTBopsl. PaBHOBecHe B BOJHBIX pacTBOpax Bcero aytuTopHbIX 4acoB
PacTtBophl. PaBHOBECHE B BOJIHBIX PacTBOpax 4 | 0 | 4
WneanbHbie U peanbHble pacTBOPbl. XUMUYECKHUE MOTEHIMANBl | OHaiiH
KOMITOHEHTOB H/I€aJIbHOTO U PEAIbHOTO PaCTBOPOB. 0 0 0
ConpBaranus (ruapatanus) 31€KTPOIUTOB; JUCCOIHAIIHS,

MOHHAsI U MOJIEKYJIsIpHAsl aCCOLIMAIIUS.

PactBopuTenu u ux cBoiicrBa. OCOOEHHOCTH BOJIBI KaK
pacTBOpUTENs. DISKTPOIUTUYECKAS AUCCOLUAIIHS BOJBI U
BOJIOPOJIHBIN ITOKA3aTENb.

Konnurarusasie cBolictBa. 3akoHbl Payns u Bant-T'odda.
CBs13b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBJICHUE,
TEMIIEPATypPhl KUTIEHUS U 3aMeP3aHHsl) C COCTOSTHUEM
pPacTBOPEHHOI'O BELIECTBA.

16 PacTBopbl. PaBHOBecHE B BOJHBIX PAaCTBOPAax Bcero ayutopHbIx 4acoB
CaoiicTBa peaibHbIX paCTBOPOB. AKTUBHOCTb AJIEKTPOJIUTOB. 2 | 0 | 2
Cpennenonnsiii ko3 duimeHT akTuBHOCTH. [IpenenpHbIi Owunaiin
3akoH [lebas-Xrokkens. Koncranra u cTeneHb TUCCOMAIAN 0 0 0
caObIX JEKTPOJIUTOB. 3aK0H pazdarneHus OcTBaaba.

2 Cemecmp 30 0 30

1-4 JlucnepcHble CHCTEMBbI, PACTBOPbI 8 0 8

1-2 JlucnepcHble CHCTEMBI, PACTBOPHI Bcero ayiutopHsIx 4acoB
JucnepcHocTh U qucrniepcHbie cucteMbl. Kiaccudukanus 8 | 0 | 8
KOJUIOUHBIX CUCTEM. 30JU U Telu. Ownunaitn
Crpoenue munemisl. [Ipasuiio [leckoBa-®asHca. Ancopouumsi. | () 0 0
[ToBepXHOCTHO-aKTHBHbBIE BEILIECTBA U UX BIUSHUE Ha
CBOMCTBA JUCIIEPCHBIX CUCTEM M TTOBEPXHOCTHOE HATSKCHHE.

3-4 JlucnepcHble CHCTEMBI, PACTBOPBI Bcero ayiutopHsIx 4acoB
KucioTHO-0CHOBHBIE CHCTEMBI 0 | 0 | 0
[IpoToHHas U 37EKTPOHHAS TEOPUU KHCIOT U OCHOBAHUM. Ownunaitn
Kucnotsr JIstonca u bpencrena. ConpsikeHHbIE KUCTOTH U 0 0 0
OCHOBaHMs. JJOHOPHO-aKIIENTOPHBIE KOMILIEKCHI.

5-7 JIeKTPOXMMHUYECKHE CHCTEMBI 8 0 8

5-8 DJIeKTPOXMMHUYECKHE CUCTEMbI Bcero ayutopHbIX 4acoB
Turbl 31EKTPOXUMUYECKUX MPOLEecCcOB. OKUCIUTENBHO- 8 [0 | 8
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOMHOM AIEKTPUUECKUI CITOH, | OHIaiiH
CKA4OK MOTEHIIMANIa Ha MeX(a3zHOU TpaHuLe. DIEKTPOIHbIH 0 0 0

noreHuuan. Ypasuenue HepHcra. 3aBUCUMOCTD 3IEKTPOJHOTO
MOTEHIMaNa OT MaTepHraa 3JIEKTPOIOB U COCTaBa PacTBOPA.
DJIEKTPOXUMUYECKUH psif HanpsKeHus. CTaHaapTHBIN
AJIEKTPO]I CPABHEHHUS.




Knaccudukanus 3J1eKTpoIoB: METATHYECKHE,
HEMETAJUIMYECKHUE, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE,
ra3oBbI€ JIEKTPOAbI (BOAOPOAHBIN, KUCIOPOIHBIN) U
AJIEKTPOJHBIE PEAKIIUH, TPOTEKAOIINE HA HUX.
HNonocenekTUBHBIE 3JIEKTPOIBI.

XUMHYECKHE UICTOYHUKH TOKa: 0OpaTUMBbIC, HEOOpAaTUMBbIE,
KOHIIEHTpalMOHHBIE. ['aibBaHUYECKUI 3TIEMEHT, aKKyMYJISITOP,
pa30BbI€ UCTOYHUKH TOKA, TOTUTUBHBINA SJIEMEHT.

Y CTpoUCTBO U IPUHLIUIL JEHCTBHUS.

DJIEKTPOABUKYIIIAs CUJIA.

Onekrponus. [locnenoBaTenbHOCTh 3JEKTPOAHBIX IPOLIECCOB
JUISl BOJHBIX pacTBOPOB JIEKTPOIUTOB. IlepeHanpsikenue.
OcHOBHBbIE BUIbI KOPPO3UH METAIOB. DJIEKTPOXUMUYECKAs
kopposusi. Kopposust MeTasiiioB u mpoodsiemMa HaIe)KHOCTH.
MeTob1 3a1UTHl OT KOPPO3UH.

8-15 CaoiicTBa s-, d- u f-3s1iemenToB. MeToabl pa3ieeHust U 14 0 14
OUYNCTKH BelleCTB

9 CaoiicTBa s-, d- u f-as1emenToB. MeToabl pa3ieeHus U Bcero ayutopHbIx 4acoB
OYHMCTKH BellecTB. 2 [0 |2
Bonopon Onnaiin
XUMHYECKUE CBOMCTBA: B3AUMOJAECHCTBHUE C IPOCTHIMU 0 0 0
BeIleCTBaMHU. ATOMAapHBIi Bogopo. I uapuasl (MOHHBIE,

KOBAJICHTHBIE, COC/IMHEHUS BHEAPEHUSI), METObI MTOJTYUEHUS U
cBoiicTBa. M30TOMBI BOJIOPO/Ia U METO/IBI UX Pa3IeJICHHUS.
N3omepsl. ['mapunsl kak 3HEpronocurend. BogoponHas
SHEpreTUKa.

10 - 11 | CsoiicTBa s-, d- u f-a3;1emenTOB. MeTOABI pa3aesieHUsI U Bcero ayiutopHbIx 4acoB
OYHMCTKHU BellecTB. 2 [0 |2
f-anemenTsl I11 rpynmsr Ownnaitn
OO1mast ¥ cpaBHUTENbHAS XapaKTepUCTHKA. JIaHTaHOUTHOE U 0 0 0
AKTMHOMHOE C)KaThe, 3aKOHOMEPHOCTU U3MEHEHUS CTeNEHEN
OKHUCJICHUSI. XUMUYECKHE CBOMCTBA B PA3JIMUHBIX CTETICHSIX
okuciieHusi. KoMmriekcHbie coeluHeHus1. MeTo bl pa3iesieHUs
u nonydeHus. O0nacTu MpUMEHEHUS. XUMUS IepHsi, CBPOITHS,

TOpHs, ypaHa. AKTUHOUJIbI B AaTOMHOM SHEPIETHKE.

12 CaoiicTBa s-, d- u f-3s1emenToB. MeToabl pa3aeeHust U Bcero ayiutopHbIx 4acoB
OYNMCTKH BellecTB. 2 [0 |2
PainoakTMBHOCTB U paiuoOXUMUs Onnaiin
N3oronus. PanqnoakTUBHOCTD U €€ BUJIBI. 30HA YCTOMYUBOCTH. | () 0 0
B3anmoaeiicTBre n3ydeHus ¢ BENIECTBOM. AKTUHOU/IbI B
aToMHOM sHepreTrke. CUHTE3 HOBBIX 3JIEMEHTOB. IcTOUHUKH
paJvalvi U UX BO3JICCTBUE HA OPTaHU3M.

13 CoiicTBa s-, d- u f-asiemenToB. MeToabl pazaejieHus u Bcero aynutopHbIX 4acoB

OYHCTKH BeIIeCTB.

s- u d- metasuter | u II rpynm

CpaBHEHME 3JIEKTPOHHOT'O CTPOEHUS U PEaKLIMOHHOMN
ciocooHocTH. CoeTMHEHNS ME/IM U 30J10Ta B Pa3IMYHBIX
CTETEHSX OKHCIEeHUs. MeToAbl MOTyUYeHHUs U 00JI1acTH
IIPUMEHEHUS.

p- u d- snemenTsl [V rpynmbl

2 |0 | 2
Ouwuitaiia
0 0 0




CpaBHenue cBolicTB. Hemeramisl 1 noimynpoBoaHuku 1V
TpyIIbl (KpeMHUHN ¥ repManuii). Tutad, MMpKOHUMA, TadHUH.
MeTobl osTyueHust 1 00J1aCTH IPUMEHEHHUSL.

14 CaoiicTBa s-, d- u f-3s1emenToB. MeToaAbl pa3ieeHus1 U Bcero ayiutopHbIx 4acoB
04N CTKH BellecTB. 2 [0 |2
CoBpeMeHHbIE METObI Pa3/IeTICHHs U OUUCTKH BEIECTBA Omnnaiin
Pacrnipenenenue BemecTB Mex Iy GazamMu: )KUIKOCTh-TIAP 0 0 0
(meperonka, peKTU(HUKAINSA), KUIKOCTh-KHIKOCTh
(aKCTpaKLus), KUAKOCTH-TBEPI0€ (OCAKICHUE, IIEMEHTAIIHS,
pacTBOpeHHE, HOHHBIN 0OMEH), Tap-TBep10e (razoBast
xpomatorpadus).

15 CaoiicTBa s-, d- u f-3s1emenToB. MeToabl pa3ieeHus U Bcero ayutopHbIx 4acoB
OYNMCTKH BellecTB. 2 [0 |2
XuMuyeckue uaIeHTU(UKALNS U U3MEpPEHHE Omnunaiin
Ananutnyeckuii curnan. KauecTBeHHBINH M KOJIMYECTBEHHBIH 0 0 0
ana-nmu3. KauectBennsle peakuuu. CTaHAapTHBIA oOpasel.

Yucrora BemiectBa. [Ipoda u ee mpeacTaBUTENbHOCTb.
[TorpemHocT XUMUYECKOTO U3MEPEHUSI.
[TpumeneHne 3aKOHOMEPHOCTEH (Ha30BOTO pacrpeaeNcHus B
XUMHUYECKUX U3MEPEHUSX.
16 XHMMHKO0-0HO0I0THYeCKHe CHCTEeMBbl. Bcero aytuTopHbIX 4acoB

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

2 | 0 | 2
Ouwuutaiig
0 0 0

CokpailieHHbIC HANMEHOBAHUST OHJIANH OTIIIHNA:

O06o3na | ITo1HOe HaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMH
BM Bunieo-maTepuasl

AM Aynino-Matepualibl

[Ip3 [IpezenTanuu

T Tectsl

5CM OJIEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT

Henesn | Tembl 3ansTuii / Conepxxanue
1 Cemecmp

1-2 BemecTBa n XumMuuyeckue npeBpalieHust
Jlaboparopnas padota "OCHOBBI pallHOHAIEHOMN
HOMEHKJIATyphI".

3-4 OcHOBHBIE THIIBI XUMHYECKHX PeaKIui

Jlaboparopuas paboTta. OCHOBHBIC TUITBI XUMHYECKHX




NpeBpaIleHH, peakluy 3aMELIeHNs, Pa3JIoKeHNs, OOMeHa,
COEAMHEHUS

"CTpoeHue aTOMa M1 XMMHYeCKas CBA3b''.

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

Kontposnbnas pabota. "CtpoeHre aTOMa U XUMHUYECKas
CBsI3b".

OCHOBBI KOJINYECTBEHHOT0 AHAJIN3A
Jlaboparopuas paboTta. OCHOBBI KOJMYECTBEHHOTO aHAH3A.
Turpumerpus

JHepreTuKa XUMHYECKHX MPOIECCOB

Pacyetsl mo TepMogHAMHYECKUM (DYHKITUSM

3amnuTa JoOMalIHero 3ajlanus "JHepreTuka XuMUYeCKUX
MIPOIIECCOB".

11-12

XuMH4YeCKasd KHHETHKA
JlaGopatopHas paboTa "XumuyecKkast KHHETHKA"

13-14

XuMHn4yeckoe paBHOBecHe
PaBHOBecus B BOOHBIX paCTBOpax, Koncranra Auccoruanuu,
I1P, runponus

15-16

KommiekcHble COCAUHECHUA

KomrmuiekcHbie coeAMHEHUS, TOJyYeHUE U pa3pylIeHUe
KOMILIEKCHBIX coenmnueHnii. CBOMCTBAa KOMIUIEKCHBIX COJIEN

2 Cemecmp

JlucnepcHble CHCTEMbI, PACTBOPbI
Jlaboparopnas padota "Kommounnsie pacTBOpHI"

JucnepcHble CHCTEMBI, PACTBOPbI
JlabopaTtopHnast pabota "PacTBophr"

3J'IeKTp0XI/IMH‘-IeCKI/Ie CHUCTEMBbI
JIa60paT0pHa;1 pa60Ta. OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
CUCTCMBI

DJIEKTPOXUMHUYECKHE CHCTEMBI
DAEKTPOXUMHUYECKHUE TPOoIecChl. XUMHUECKUE UCTOUYHUKU
TOKAa. DJIEKTPOIIN3

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

11-12

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

13-14

Metoabl pa3esieHUs] 1 OYUCTKH BelleCTB
JlabopaTtopHnast pabota "MeToapl pa3aeneHus] 1 OYUCTKH




BerecTs"

15-16 | "Tunosble 3a1a4M 1O KypPCy XUMHHU

Perrenre TUTIOBBIX 3a/1a4 U yIPAXKHEHUM 110 KypCy XUMUU
3ammTa JoManrHero 3aaanus (tema: "TunoBsie 3a1auu 1Mo
Kypcy xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

* M3yuenue kypca xumMuu c npuBiedeHueM off-line u on-line TexHomoruit. Xummuueckuit
IKCIIEPUMEHT U JUCTAHIIMOHHBIC (OPMBI (JICKIIMH, MPAKTHYECKHE 3aHSTHSI, KOHTPOJbHBIC PalOTHI,
JIOMAIIIHUE 3a/1aHUs], TECTUPOBAHUE) C HCIIOJIb30BaHUEM Iu1aTdopM zoom u skype 1iist OusHeca.

» PaboTa cTyIeHTOB C 3JCKTPOHHBIMH y4eOHUKaMU Ha caifte online.mephi.ru (oOmmast Xxumus
https://online.mephi.ru/course/view.php?id=224, ANEKTPOXUMUYECKUE MPOIIECCHI
https://online.mephi.ru/course/view.php?id=224, cBoiicTBa 3JEMEHTOB M WX  COCAUHEHUH
https://online.mephi.ru/course/view.php?id=224, Xumuueckas HWACHTHPUKAIIMSI U METOIbI
pasneneHus U ouncTky https://online.mephi.ru/course/view.php?id=224.

* OHJaiiH TeCTUPOBAaHKE, KOMIIBIOTEPHBIA TPEHHUHT 110 TeMaM (cuctema online.mephi.ru).

 yudeOHo-uccienoBarenbckue padotrel B pamkax CXWb-19 (cTyneHYecKOoro XMMHYECKOTO
HCCIIEA0BATENIbCKOT0 O10PO)

* [TonroroBka pedepaToB M ITEKTPOHHBIX MPE3CHTALUH JICKITHI

* Kadenpanbaas xoHbepeHIUss y4eOHO-HCCIENOBATEILCKUX pPAbOT ¢ MPHUBICYCHUEM
MIPEACTABUTENEN IPYTUX By30B MOCKBBI.

7. POHJ OHEHOYHBIX CPEJICTB

@®oH/ OLIEHOYHBIX CPEACTB MO AUCLUILIMHE 00ecreurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIETEHIMH W UX MHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMUpPyEeMBIMH KOMIICTCHUMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeACTaBlICHA B cIeqyomIel Tabaune:

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTalliOHHOE
OCBOCHMS 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, BJ/I3-15,
JIP-1, JIP-3, 13-4, x.p-5, | JIP-1, JIP-3, JIP-6, k.p-
JIP-10, JIP-11, [A3-9, 7, JIP-9, JIP-11
JIP-13, x.p-15
V-VK-1 3, k.p-12, k.p-16, 13-4, | O, k.p-8, BJI3-15, JIP-6,
K.p-5, JIP-10, JIP-11, K.p-7, JIP-9, JIP-11
J3-9, JIP-13, x.p-15
B-YK-1 3, k.p-16, 13-4, x.p-5, 9, BJ13-15, JIP-9, JIP-11
JIP-13, x.p-15
VYKE-1 3-YKE-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, k.p-8, B/I3-15,
JIP-1, JIP-3, 13-4, x.p-5, | JIP-1, JIP-3, JIP-6, k.p-
JIP-10, JIP-11, A3-9, 7, JIP-9, JIP-11
JIP-13, x.p-15
V-VKE-1 3, k.p-12, k.p-16, 13-4, | 3, x.p-8, B/I3-15, JIP-6,
K.p-5, JIP-10, JIP-11, K.p-7, JIP-9, JIP-11




J3-9, JIP-13, x.p-15
B-YKE-1 3, k.p-16, [13-4, k.p-5, 3, BA3-15, JIP-9, JIP-11
JIP-13, x.p-15

HIkanbl oneHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI

[lkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHUS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTENBbHO. MITOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OamioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0auI0B OaJUIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIMHEI

OlleHKa «OTIINYHOY» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTrpaduyecKoi

JIUTEPATYPBI.
85-89 B OlLeHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECCT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEOCTATOUHO MTPABUIIbHBIE
($opMyNIHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCIIEN0BATEILHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepualia.

Or1eHKa «HEYTOBICTBOPUTEIHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIi HE
3HAET 3HAYUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CylecTBeHHbIC o1mnoOKku. Kak npasuo,
e «HEYO0B11eMBOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI



OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3akoHOMEpPHOCTH MPOTEKAHUS XUMUYECKUX peaklui (XUMUYecKasi TepMOJAUHAMUKA,
KHHETHKa, paBHOBECHE) : yueOHOe nmocobue 1o Kypey ooueit xumuu, Mocksa: HUAY MU®DU, 2015

2. DU 3-19 3akoHOMEPHOCTH NMPOTEKAHUSA XUMUYECKUX PEAKIUN (XMMUYECKas TEPMOIMHAMHMKA,
KHHETHKa, paBHOBECHE) : yueOHOe nmocobue mo Kypey ooueit xumuun, Mocksa: HUAY MUDU, 2015

3. 54 K68 O6mias xumus : yueOHuk, MockBa: Axanemus, 2013
4. 54 C23 COopHMK TECTOB M 33/a4 10 Kypcy Xxumuu : , Mocksa: HUAY MUOU, 2014

5. BN C23 COopHUK TECTOB | 33/1a4 10 Kypcy XUMUH : yuebHoe mocobue, Mocksa: HUAY MUDU,
2014

6. DU H52 Heopranuueckas Xumus : yueOHoe nocobue ais By30B, , Mocksa: MUDU, 2007
7. 546 H52 Heoprannueckas xumus : yueOHoe nocodue /i By30B, , MockBa: MUDU, 2007

8. 54 O-28 OOmas xumus : 1ab0paTOPHBIN MPAKTHKYM: yueOHOe mocooue st By30B, E. A. AnanbeBa
[ np.], MockBa: HUAY MUDU, 2010

9. DU O-28 O6mIast xumusl : 1Ta0OPaTOPHBIN MPAKTUKYM: YueOHOE mocodue /yist By30B, E. A. AHaHbeBa
[1 np.], MockBa: HUAY MUDH, 2010

10. 544 245 Dnexrpoxumus : yued. mocodue ist By30B, E. A. AHanbeBa [u 1p.], Mocka: MUDU,
2006

11. 54 A95 Obmas u HeopraHuyeckast Xumus : yueOHuk it By30B, H. C. AxmeroB, MockBa: Bricias
mkona, 2009

JOIIOJIHUTEJIBHA S IMTEPATYPA:
1. 54 E14 General Chemistry : yue0. nmoco6ue, : Brooks/Cole Cengage Learning, 2013
2. 544 X46 Xumus pacTBOpOB : yue0. mocodue i By30B, , MockBa: MU®DU, 2005

3. 54 X76 TlocoOue mo XxuMuu JjIst TOCTyMNamux B By3Hl : , . I1. Xomuenko, Mocksa: HoBast Bomnna,
2007

4. 544 345 Dnexrpoxumus : yuaeO. mocodue st By30B, E. A. AnanbeBa [u jp.], MockBa: MUDU,
2006

5. 544 A64 Xummnueckasi TepMOJMHAMUKA, pABHOBECHE U KHHETHKA : yueO. mocoOue /i By30B, E. A.
AmnanbeBa, M. @. 3Bonuesckas, B. B. Cepruesckuii, Mocksa: MUDU, 2004

6. 546 T18 Ypan : yuebHOe ocobue st By3oB, U. I'. Tananaes, Mocksa: HUAY MU®DU, 2011

7. 546 X46 XuMmus nepexoHbIX METaJIOB : yueOHoe nocobue, Cepruesckuii B.B.,Baruna
H.C.,BamskoB A.B.,Hecmesnoa I'.M., MockBa: MU®U, 1989



[MPOI'PAMMHOE OBECIIEYEHMUE:

CnenunansHOE IPOrpaMMHOE 0OecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

1. nucranmmonnoe ooyuenue HUAY MUDU (http://Ims.mephi.ru/index.php)

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

3. cBoiicTBa 31eMeHTOB U ux coeauneHui (https://online.mephi.ru/course/view.php?id=224)

4. Xumudaeckast iACHTH(GUKAIIMS ¥ METOJIBI Pa3eNICHNs] H OYHCTKU
(https://online.mephi.ru/course/view.php?id=224)

5. anexTpoxumuueckue mnporecco (https://online.mephi.ru/course/view.php?id=224)
6. oomas xumus (https://online.mephi.ru/course/view.php?1d=224)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

1. Kadenpa ocHamiena HeoOX0uMBIM 000pyI0BaHUEM, XUMUYICCKOU MTOCYION U PEAKTHBAMH JIJIS
peanuzanuu Jadopatop ()

2. Kadenpa ocHamiena HeoOX0IUMBIM 000PYOBaHUEM, XUMUYECKOU IMOCYION M pEaKTUBAMU JIJIst
peaymmzanmu gadoparop (b-202, b-204, B-201)

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIAA CTYAEHTOB

MeTtoauueckue yka3aHus JUIsl CTyI€HTOB MO JUCHUILTUHE « XUMUS)

Ha nepBoMm 3aHATMM MO JaHHOW y4eOHOM AMCUMIUIMHE CTYIEHTHI MOJY4aroT MOJIPOOHYIO
nH(pOPMALIMIO 0 KaJlleHIAPHO-TEMAaTUYECKOMY IUIAHY 3aHSTUN, CTPYKTYpEe MPOBEACHUS KaxKIOTrO
3aHATHUS U CUCTEMON (hOPMUPOBAHUS OLIEHOK.

K kax1oMy 3aHATHIO CTYJCHT BBINOJIHSACT JOMAIIHEEe 33JaHue (MHAWBUIYAIbHbIM BapHaHT U3
cOOpHUKA TECTOB M 33Ja4 MO KypCy XUMHH) B KaUeCTBE MOATOTOBKU K BXOAHOMY KOHTPOJIIO 110 TEME U
MPOXOAUT TECTHPOBAHMWE IO HM3y4aeMoill Teme Ha moptaine online.mephi.ru. B nomamHroo
MOATOTOBKY BXOJIUT MUCbMEHHOE 0(hOpMIICHHE Ta00paTOPHOM PabOTHI.

CTyneHT He T0mycKaeTcs K 3aHATHIO 0€3 JOMaITHe! MOATOTOBKH.

B Hawane 3aHsaTHS Tepen KakaoW gabopaTOpHOW paOOTOM CTYAEHT BBITIOJHSET  TECThI
BXOJTHOTO KOHTPOJISL IS AOMycKa K TJabopaTtopHoit padoTte. Llenb KOHTPOIBHBIX TECTOB 3aKIHOYAETCS
B MIPOBEPKE YCBOCHUS CTYACHTOM TEOPETHUECKON 4acTh JabopaTopHOil pabOThl M €ro TOTOBHOCTH K
BBINOJIHEHUIO 3KcTiepuMeHTa. Ha TecTbl BXOIHOTO KOHTPOJIs OTBOAUTCS 15-20 MUHYT.

Jlonyck K J1abopaTtopHOW paboTe MOMHUMO TECTOB BXOJHOTO KOHTPOJS BKJIIOYAET YCTHBIN
OIIPOC CBS3aHHBIN C 00CYXKIEHHEM LEN PadOThI, TEXHUKH 0€30IMacHOCTH MpH paboTe ¢ mpubopaMu u



peakTHUBaMHU, METOAMKH SKCHEPUMEHTa M TOCJIEJOBATEIbHOCTH ATAIOB BBIIOJHEHUS J1a00paTOPHOM
paboTHL.

[To 3aBepmieHMIO DKCIEPHUMEHTa CTYISHT 3amumiaer JjgabopaTopHyio pabory. OH
MIPEOCTABIISET TPETOAAaBATENI0 MOJYYCHHBIE PE3yNIbTaThl paOdOTHl, KOTOPBIE 00S3aTElIbHO TOJKEH
OOBSICHUTB, CIIENaTh BHIBOABI U OTBETUTH Ha BOIIPOCHI KOHTPOJBHBIX TECTOB IO 3alIUTE JJaOOpaTOPHOH
paboTHI.

B KkoHIIe 3aHATHSA CTYAEHT MOJIy4yaeT UTOTOBYIO OLIEHKY, KOTOpasi BKIIOYAET pe3yJbTaT TECTOB
BXOZHOTO KOHTPOJISL ¥ OLICHKY 32 BBIIIOJHEHHE U 3alUTY JJAOOPATOPHOU PabOTHI.

JU1 OATOTOBKHU K 3aHATHUSIM CTYAE€HTAaM PEKOMEHIOBAaHBbI:

- JIGKLIUOHHBIN KYpC;

- Y4eOHMKHM U Yy4eOHO-METOJMUYECKHME NOocoOus, yKa3aHHbIE B CIHCKE pPEKOMEHIyEeMOM
JUTEPaTyphL;

- BJIEKTpOHHbIE yUeOHHUKH Ha caiite online.mephi.ru

- QJIEKTPOHHBIE KYPChI Ha ITOPTaJle OTKPBITOrO 00pa30BaHUs

WTOroBbIif KOHTpPOJIb MO JUCHMIUIMHE HPOBOIUTCS B (QopMe, HNPeayCMOTPEHHOH ydeOHBIM
IUTAHOM.

Cucrema KOHTpOJIS KaUeCTBA 3HAHUM CTYI€HTOB

*Texymuii KOHTpONb — ¢oOpMa KOHTPOJS KadecTBa H3YyUEHHs] CTYJIEHTOM OTAEIbHBIX
3JIEMEHTOB JTUCIMILIMHBI U BBHITIOJTHEHUS 3a/laHUI B paMKaxX ayJIUTOPHOW M CaMOCTOSATENLHONW pabOThI
ctyaeHTa. dopMa U CPOKM TEKYLIErO KOHTPOJIS, a TaKXKe €ro BKJIaJ B Pe3yJbTHPYIOIIYIO OLCHKY,
3a(huKCHpOBaHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JAUCIUILTIH.

sAtTectanus pasfena — QopmMa KOHTPOJIS KayecTBa 3HAHMM CTYJEHTa, MPOBOJUMAs I10
OKOHYaHUM paszzaena ydeOHoH maucuuiuiiHbel. dopMa M CpOKM KOHTpOJIA, a TaKKe €ro BKIaa B
PE3yIBTUPYIOLLYIO OLIEHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUINH.

*I[IpomexxyTouHas arrecTauus (anee aTTecTalys) — aTTecTalysl CTYJEHTOB [0 AUCLUILIMHAM,
U3Y4YEHHBIM B TedyeHHE ceMecTpa. POopMbl arrecTalud MO KaKIOW IUCLUIUIMHE ONPEAeIsIoTCs
y4EOHBIM TUIAHOM.

*ITOroBBIii KOHTPOJIL — (OpMa KOHTPOJIA KauecTBa 3HAHWH CTYyJEHTa, MPOBOAWUMAS IO
3aBEpUICHUM H3Y4YEHHMs] JAUCUUIUIMHBL. @dopMa W CpOKM IPOBEAEHUS HMTOIOBOIO KOHTPOJIS
3aUKCUPOBaHbI B pab0YNX yUeOHBIX MJIaHaX.

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

TpeboBaHMs K 3HAHUAM, YMEHUSAM, BJIAJICHUSAM CTy/IE€HTa

* MakcuManbHbIH 0a o JaHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUTbHOM CUCTEeMe) BBICTABISETCS CTYAEHTY, €CIM OH TIyOOKO YCBOWJI M3ydaeMylo TeMy Kypca
XMMHH, MCUEPIBIBAIOLIE, OCIEA0BATENBHO, YETKO U JIOTMYECKH CTPOMHO €€ M3J1araeT, yMeeT TECHO
YBSI3BIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIB3YET B OTBETE COBPEMEHHBIN Hay4YHbII MaTeprall 10 XUMUH.

* bann, coorBercTByronuii 70 + 89% 0T MakCUMaJIbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO S5-TU
OayUIbHOM CHCTEME), BBICTABISIETCS CTYJIEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, I'PaMOTHO U IO
CYLIECTBY M3J1araeT €ro, He JOIMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC U
BBITOJIHEHUH 3aJIaHMsL.

* bamn, coorBerctByrommii 60 -+ 69% oT MakcuMaidbHOro (OTBEYaeT OIECHKE
«yOBJIETBOPUTENBLHO»), BBICTABIACTCS CTYACHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaga, HO HE YCBOMJ €ro JAeTajei, IOIMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPaBUJIbHBIE
(OpMYIHMPOBKH, HApyIIEHUS JIOTHUYECKOW MOCIEIOBATEIbHOCTH B H3JI0KEHUH IPOrPAMMHOIO
Marepuana.



* bamn, coorBercTByromuii  Menee 60 OT MaKCHMMaibHOTO  (OTBEYaeT  OICHKE
«HEYJIOBJIETBOPUTEILHO»), BBICTABIISIETCS] CTYACHTY, KOTOPBIM HE 3HAET 3HAYUTEIBHOM dYacTu
MIPOrpaMMHOTO  MaTepuaina, JONYyCKaeT cyllecTBeHHble omubku. Kak mpaBmwiio, olieHKa
«HEYIIOBIIETBOPUTEIHHO» CTABUTCS CTYJCHTaM, KOTOpble HE MOTYT MpPOJOJDKUTH OOy4deHue Oe3
JIOTIOJTHUTENBHBIX 3aHSITHH 110 COOTBETCTBYIOLIEH THUCIUIUIMHE.

HroroBas oreHka npeacTaBisieT co00il cyMMy OalljioB, 3apab0TaHHBIX CTYJIEHTOM B CEMECTPE
B paMKax TEKYIIEero KOHTPOJIs, aTTECTAllMK Pa3esioB U Ha 3aUeTe WM IK3aMeHe.

[Ikana omieHKH 00pa30BaATENbHBIX JOCTHKEHHIM

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

5 — «otauuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «neynosneTBopurensHo» Huke 60 F

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

Meroanueckue ykazaHusl IS IPENOAaBaTelIed 10 JUCHUIUIMHE « XUMHUSD)

Ha mepBomM 3aHSTHYM 10 JaHHOH y4eOHOH MUCHUIUTMHE HEOOXOIMMO O3HAKOMHTH CTYIEHTOB C
KaJIeHAApHO-TEMAaTUUYECKUM IUIAHOM  3aHATHH, CTPYKTypoll KaXJIOro 3aHATHA M CHUCTEMOM
(hbopMHUPOBAHHEM OIICHOK.

B Hauane kakIoro 3aHATHsA NPENOJABaTeNb JOJDKEH JaTh INOSACHEHHUS 10 M3y4aeMOH TeMe,
IIPEIOCTABUTh BO3MOXHOCTb CTYJIEHTaM 3a/laBaTb JOIOJIHUTEIbHBIE M YTOUYHSIOLIUE BOIPOCHI H
IIPOBECTU UCbMEHHBIN BXOJHON KOHTPOJIb 110 TeMe. OLIEHUTh pe3yIbTaT OTBETA.

[lepen BbImosiHEHHEM JIAOOPATOPHON pabOTHI MperoaBaTelNb JOHKEH MPOBEPUTH MUCbMEHHOE
oopmienre B 1a0OpPaTOPHOM XKypHaje U TEOPETUYECKYIO HMOJATOTOBKY CTYAEHTOB K BBITIOJHEHUIO
1a60paTopHOI pabOTHI.

B npouecce BbinosHEHUs J1a00paTOpHOM pabOThl MPENoaBaTeNb JOJKEH OLIEHUTh CTENEHb
OCBOEHHUSl CTYJEHTOM METOJMK JKCIEpHUMEHTa, MPUOOpPETEeHUs HABBIKOB pabOThl C XMMHYECKUMU
BEIIECTBAMU, U3MEPUTEIIBHOM MOCY 101, 1a00paTOPHBIM aHAIUTHYECKUM 000PYA0BaHHEM.

B 3akmrounTenpbHON 4yacTH MOJBOAUTCS UTOT MO 3aHATHUIO, OLIEHUBAeTCsd B OayulaX CTENeHb
OCBOCHMS U3y4aeMOH TEMBbI, CIIOCOOHOCTb CTYJEHTa JIelaTh BBIBOJBI IO MOJYYEHHBIM pe3yJbTaTaM
HKCIEPUMEHTa 1 0OOCHOBBIBATh UX HA OCHOBAaHUH TEOPETUYECKUX 3HAHUM.

Texyuuii KOHTPOJIb OCYIIECTBIISETCS B COOTBETCTBUH C Ipa)UKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (OPMHUPYET Y CTYACHTOB KOMMYHHUKATUBHOW KOMIIETEHIINH, YMEHHS JaBaTh yCTHBIC
OOBSICHEHUS] U OTBETHI, PUYYaET K CHUCTEMaTH4ecKold padoTe M camoaHanusdy. Tekyumui KOHTpOIb
MO3BOJISIET O€3 MpedK3aMEHAIlMOHHBIX MEPETrPy30K MOATOTOBUTH CTYJAEHTOB K HTOTOBOMY KOHTPOJIIO
10 TUCLUIUIAHE.

ITpomexyTOUHBIH KOHTPOJIb IPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MUCbMEHHOMN
(dopme ¢ 00513aTEIbHBIMU YCTHBIMH MTOSICHEHUSIMH.

WTOroBbIif KOHTpPOJIb MO TUCHMIUIMHE HPOBOIUTCS B (Qopme, HMPeayCMOTPEHHOH y4eOHBIM
IJIAHOM.



Cucrema KOHTpOJISI KaUeCTBa 3HAHUM CTY/I€HTOB

*Texymuii KOHTpONb — ¢opMa KOHTPOJS KadecTBa M3YyUEHHsS CTYJIEHTOM OTACIbHBIX
AJIEMEHTOB JTUCIMILIMHBI U BBHITIOJTHEHUS 3a/laHUI B paMKaX ayJIUTOPHOW M CaMOCTOSTENLHOW pabOThI
ctyaeHTa. dopMa U CPOKHM TEKYLIEro KOHTPOJIS, a TaKXKe €ro BKJIaJ B pPe3yJbTHPYIOIIYIO OICHKY,
3a(MKCUPOBaHBI B 3apaHee YTBEPKACHHBIX IpOrpaMMax JTUCIUIUINH.

sATTectanus pasziena — (opMa KOHTpPOJS KauyecTBa 3HAHMH CTyJIEHTa, IMPOBOAUMAsS IO
OKOHYaHUU pa3zziena ydeOHoH mucuuruiHbel. dopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
Pe3yIbTUPYIOLLYIO OLICHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MpOorpaMMax JUCLUIUINH.

I[IpomexxyTouHas arrectanus (Janee aTTecTalys) — aTTecTalys CTYJSHTOB M0 AUCHUILINHAM,
U3Y4EHHBIM B TedueHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW IUCLUIUIMHE ONpEAesioTcs
y4€OHBIM IIAHOM.

*JIToroBbiii KOHTposib — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJEHTa, MPOBOJMMAs 110
3aBepUICHUM H3Y4YeHHUs] JAUCUUIUIMHBL. @dopMa W CpPOKM IPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3aUKCUPOBaHbI B Pa00YNX y4eOHBIX IIaHAX.

CucreMa OLIEHKU 3HAHUM CTYJIEHTOB

TpeboBaHMs K 3HAHUAM, YMEHUSM, BIIAJICHUSAM CTY/I€HTa

MaxkcumanbHbIi 0a Mo JAHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIUYHO» MO 5-TH
0aJUIbHOM CHUCTEME) BBICTABIIAETCS CTYACHTY, €CIIM OH TIIIyOOKO YCBOMJ HM3y4yaeMylo TeMmy Kypca
XMMHH, HUCUEPIIBIBAIOLIE, NOCIEA0BATENbHO, YETKO M JOIMUYECKH CTPOMHO €€ M3JIaraeT, yMeeT TECHO
yBSI3bIBATh TEOPHIO C MPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4YHbII MaTeprall [0 XUMHUH.

bann, coorBercTByromuii 70 +~ 89% 0T MakcMManbHOTO (OTBEYAET OIEHKE «XOPOIIO» MO S5-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.

bann, coorBerctBytommii 60 + 69% oT MakcMMajbHOrO  (OTBEYAaeT  OLCHKE
«YIOBJIETBOPUTENBHO»), BBICTABISETCS CTYAEHTY, €CIIM OH HUMEET 3HAaHHUA TOJbKO OCHOBHOI'O
MaTrepuaga, HO HE YCBOWJ €ro JAeTajeil, J0IMyCKaeT HETOYHOCTH, HEJOCTATOYHO IIPaBUJIbHBIE
(OpMYIHMPOBKHM, HApYIIEHUS JIOTHYECKOW TMOCIEIOBATEIbHOCTH B H3JI0KEHUH IPOTPAMMHOTO
Marepuana.

bann,  coorBerctByrommii  mMeHee 60 OT  MaKCHUMalbHOrO  (OTBEYaeT  OLIEHKE
«HEYJIOBJIETBOPUTEIBHO»), BBICTABJIAETCS CTYAEHTY, KOTOpPbI HE 3HAeT 3HAYUTEIbHOM YacTH
IIPOrpaMMHOTO  MaTepuana, JOMycKaeT cyllecTBeHHble omuOku. Kak mpaBuio, oOleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OO0ydeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEHN TUCLUIUIMHE.

[Ikana oreHKH 00pa30BaTENbHBIX JOCTHKEHUI

Onenka no 5-6aymutpHoi mkane Cymma 6amioB 3a pasaenst Onenka ECTS

5 — «otmyro» 90-100 A

4 — «xopommo» 85-89 B

75-84 C

70-74 D

3 — «yZOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F



ABTOp(BI):

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

AmnanbpeBa Enena AnekceeBHa, K.XHM.H., JOIICHT

Penienzent(bi):

3aenytommii kadenpoir «OO6meir xumun» PXTY um.
J.1. Menneneea npodeccop, a.x.H. ConoreB C.H.



