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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
W3JIOKECHUSI, HEOOXOAMMBIA s (HOPMUPOBAHHS Yy  CICHUAIUCTOB  OOMIETO XHUMHUYECKOTO
MHUPOBO33PEHUS U Pa3BUTHs XMMUYECKOTO MBIIUICHUS. B mporpamme paccMaTpuBarOTCs 3JICKTPOHHAS
TEOpHsI CTPOCHUS aToMa, OCHOBBI TCOPUU XUMHUCECKOW CBS3M, SHEPreTHKA XMMUYCCKHX PEaKIHi,
AIIEMEHTHl XMMUYECKOW TEPMOJIUHAMHUKHU, XUMHS DJIEMEHTOB W HMX OCHOBHBIX COCJIWHECHHUH, 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
3aHSATHUSM, BBITIOJHEHUE JOMAIIHUX 3a/IaHUH, TOATOTOBKY K TECTUPOBAHHIO, KOHTPOJIbHBIM paboTaM U
K HamMcaHuo pedeparos.

The academic discipline "CHEMISTRY" is aimed at deepening the existing ideas and
obtaining new knowledge and skills in the field of chemistry, which are necessary for understanding
and finding ways to solve modern technological, environmental, raw materials problems of the nuclear
industry. A feature of the program is the fundamental nature of its presentation, which is necessary for
the formation of a general chemical world outlook among specialists and the development of chemical
thinking. The program covers the electronic theory of atomic structure, the foundations of the theory of
chemical bonds, the energetics of chemical reactions, the elements of chemical thermodynamics, the
chemistry of elements and their basic compounds, including elements of atomic energy, phase
equilibrium, methods of separation, purification and identification of substances. The theoretical part
of the discipline is presented in the lecture course. The knowledge gained is consolidated in practical
and laboratory classes. Independent work involves working with textbooks, study guides, electronic
courses on the portal online.mephi.ru and reference material, preparation for practical and laboratory
exercises, homework, preparation for testing, tests and writing essays.

1. IIEJIX Y 3AJIAYM OCBOEHUS YUYEBHOM JUCITATIINHBI

Hensmu ocBoeHust ydueOHON muctuiuinabl  «XWUMMUS» sBastorcst yriayOineHne MMErONTUXCs
MIpe/ICTAaBICHUI 1 TIOJyYeHUE HOBBIX 3HAHUN U YMEHHUH B 00JIaCTH XUMUHU, KOTOPbIE HEOOXOAUMBI IS
(dbopMupoBaHHsS OOIIEKYIBTYPHBIX U 00IIENpo(ecCHOHANBHBIX KOMIIETCHIIMH [0 HaMpPaBICHUIO
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 YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Jlannas ~ yueOHas

OUCHUINIINHA

BXOAUT B MOAYJIb 06H.[€M8.T€M3.TPI‘ICCKHX nu

CCTCCTBCHHOHAYUYHBIX JUCHUINIMH I10 HapaBJICHUAM MOATOTOBKH. ILJISI HU3YUYCHUSA JUCHUIIIINHBI

HE0O0X0IUMBI Oa30BbIe 3HAHUS XUMHUH U (U3NKU HA YPOBHE CPETHEH HIKOJIBI.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IbTATbBI

OBYYEHUA

YHI/IBepCEUIBHBIC I/I(I/IJ'II/I) O6H_ICHpO(1)eCCI/IOHaJIBHBIe KOMIICTCHIINU

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN

YK-1 [1] — CnocobeH ocymiecTBIsATh
MOMCK, KPUTUYECKHUI aHAJIN3 U CHHTE3
nHpOpMaLUHY, TPUMEHATh CUCTEMHBIN
MOJIXO/T JUTSL PEIIEHHUS TIOCTABICHHBIX
3a1a4

VKE-1 [1] — Croco6eH nenoib30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
JAUCHUILINH, IPUMCHATH MCTOABI
MaTeMaTHYECKOr0 aHaJIn3a 1
MOJICTTUPOBAHUS, TECOPETHUECKOTO H
AKCIIEPUMEHTATILHOTO UCCIIEeIOBAHUS
B IMTOCTABJICHHBIX 3aa4ax

Kox n HanMeHOBaHME MHIMKATOPA JOCTHXKEHHS
KOMIIETEHIH

3-YK-1 [1] — 3naTh: MeToauku coopa u 00paboTKu
nH(pOpMaIUK; aKTyalIbHbIE POCCUHUCKHE U 3apyOeKHBIC
MCTOYHUKU HH(pOpMaLuu B chepe npodeccuoHanbHON
JEsITeIbHOCTH; METOJ, CUCTEMHOI'0 aHaJIN3a

V-VK-1 [1] — YMeTh: npuMeHITh METOAMKH ITOKMCKA, cOopa
00paboTKu MHGOPMAIIMH; OCYIICCTBIISITH KPUTHICCKUN
aHaJM3 ¥ CUHTE3 UH(OpPMAIIMHU, TTOITYYEHHON U3 Pa3HbIX
HUCTOYHHUKOB

B-YK-1 [1] — Bnanets: MmeTogamu nmoucka, coopa u
00paboTKH, KPUTUYECKOTO aHaJIN3a U CUHTE3a UH(POpMaIIHH;
METOJMKON CHCTEMHOT0 TOAX0/1a /TSl pEIICHUs
MOCTABJICHHBIX 3a/1a4

3-VKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCIMIUIUH, METObI
MaTeMaTHYeCKOTO aHaJIn3a U MOJISITUPOBAHMSI,
TEOPETUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1] — ymeTh: UCIIONIB30BaTh MAaTEMAaTHUYECKUE
METObl B TEXHUYECKUX MPUIIOKEHUSAX, PACCUUTHIBATH
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTHKHN CITyYalHbIX BEJIMYHH,
peuiaTh OCHOBHBIE 33/1a4U MaTEMAaTUYECKON CTaTUCTUKU;
peniaTh TUMOBBIE pacUeTHBIC 3a/1aUn

B-VKE-1 [1] — B1ageTh: METOJJaMU MaTeEMAaTUYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS; METOJAMHU PEIICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTePUCTUK (DU3HUECKUX CHCTEM,
OCHOBHBIMH NPHUEMaMH 00paOOTKH IKCTIEPUMEHTATBHBIX
JAHHBIX, METOJIaMU PAOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOAYKTaMH

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTaHUS

3amaun BocriuTaHus (KOx)

BocnurarenbHbIHM NOTCHI Al AUCHUIIIINH




S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00bEM, CPOKH U3Y4eHUS H (HOPMBI KOHTPOJIS:
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2 Cemecmp
1 XUMHYECKUE CHUCTEMBI. | 1-7 12/12/18 JIP-1 20 K.p-8 3-VK-
Crpoenue aToma, (5),JIP- 1,
XUMUYECKAs CBSI3b. 3 3-
OcHoBHbIE (5),x.p- YKE-
3aKOHOMEPHOCTH 5 1
XUMHUYECKHUX (5),43-4
MPOLIECCOB. (5),JIP-
2
(5),J1P-
4
(5),13-6
(5),J1P-
5
(5),J1P-
7 (5),T-
1 (5),T-
2 (5),T-
3 (5),T-
4 (5),T-
6 (5),T-
7
(5),J1P-
6 (5
2 PacTtBopbI. 7-12 | 10/10/15 JIP-9 20 K.p-11 3-VK-
HucnepcHsbie (5),JIP- 1,
HaHOCHCTEMBI 10 V-
DIIEKTPOXUMUYECKUE (5),J1P- VK-1,
CHCTEMBI. 11 3-
(5),J1P- YKE-
12 1,
(5),T-9 Vv-
(5),T-10 YKE-
(5),T-11 1
(5),T-12
(5)
3 DU3UKO-XUMHUIECKHE 12-15 | 8/8/12 JIP-13 10 bJI3-15 | 3-VK-




CBOMCTBA  DJICMEHTOB.
JlanTanongel,
AKTUHOUBI.
CoBpeMEHHBIE METOJBI
paszieNIeHusl U OUUCTKHU

(5),JIP-
14
(5),JIP-
15
(5),T-13
(5),T-14
(5),T-15
(5)

HUmoeo 3a 2 Cemecmp

30/30/45

50

KonTpoabHbie
MeponpusiTusi 3a 2
CemecTtp

50

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJbHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a ceMecTp, BKIIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o03una | ITos1HOe HaMMeHOBaHME
YeHue
T TectupoBanue
bJ13 BoJibiioe nomamnHee 3aJaHue
3 JomaiHee 3a1anue
JIP JlaGopaTopHnast pabota
K.p KonTponbhas pabota
€) OK3amMeH
KAJEHJIAPHBIN IIJTAH
Henea | Tembl 3ausaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U Jac. , yac. yac.
2 Cemecmp 30 30 45




Xumuueckue cucreMbl. CTpoeHne aToOMa, XUMHYECKAast
cBsi3b. OCHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX
MPOIECCOB.

12 12 18

XuMH4YeCcKHe CHCTEeMBbI.

[Ipenmer u meToAbl XUMHUHU. MECTO XMMUU B CUCTEME
¢byHnamenTanbHbIX HayK. OCHOBHBIE (POPMYJIbHBIE AIIEMEHTHI
BEIIECTBA M UX CUMBOJILHOE U300paKeHHE.

Xumunyeckas cucreMa. BemiectBo, ero pazoBbie COCTOSTHUS U
XUMUYecKue npespanieHusi. OCHOBHbIE CBOMCTBAa XUMHUYECKUX
cucteM. XUMHUYECKas IBOMCTBEHHOCTh. PacTBOpBHI.

Tunsl XMMHUECKUX NpeBpalieHnil. OKUCIUTEIbHO-
BoccTraHoBUTEIbHBIC peakiuu (OBP). Tunuynsie okucauTenn
Y BOCCTAaHOBUTENIU. MeTo bl cocTaBiieHus ypaBHeHuii OBP.

Bcero AYAUTOPHBIX YaCOB

1 |1 |3

Omnuiaiig

0 0 0

CTpoeHue aTOMa U XUMHYeCKAsl CBSA3b.

ATOM U ero XapakTepUCTHKU: AJIPO, FJICKTPOHHAST 000JI0UKa,
3apAan sapa, Macca sapa, pasMepsl saapa u atoma. M30tonsl.
KBanToBO-MexaHnueckas MoJiesib aTOMa: KBAaHTOBBIC YHUCIIA,
TUMbl opOuTane. Ilopsaok 3anoaHeHHs SHEPreTHIECKUX
YpOBHEH U NOAYPOBHEW (MUHUMYM SHEpruu, npuHuun [laymnu,
npaBmwio XyHza, npaBuio KiedkoBckoro).

DneKTpoHHBIE (HOPMYITBI JIeMEeHTOB. DOPMYIIBI B BHJIC
SHEPIreTUYECKUX sAueeK. BaJleHTHOCTh 31eMeHTa 1711 OCHOBHOT'O
1 BO30YXEHHOI'O COCTOSIHUM aToma.

[Tepuonnueckas cucrema [[.M1.Menneneena. Bzaumocss3b
XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHrneM atroMoB. Cirydan HECOOTBETCTBHUS BbICILIEH
BAJICHTHOCTH 3JieMeHTa HoMepy rpymbl [1C3. Xapakrep
3aBUCUMOCTEHN paInyCOB aTOMOB, SHEPTMH HOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTPOOTPUIATEIHLHOCTU OT
nosioxkeHus anemenTa B [1ICO. MeTauibl 1 HEeMETaJLIbI.

Bcero AYAUTOPHBIX YaCOB

1 |1 |3

Omnutaiig

0 0 0

XuMnueckas cBsi3b

Xumuueckas cBs3b. OCHOBHBIC BUABI (KOBaJIEHTHAs, HOHHAS,
JIOHOPHOPHO-aKLENITOPHAs, BOJOPOIHAS U METaJUIMUecKas) U
XapaKTEPUCTUKHU (FHEPTHs, JJIMHA, HAITPABIECHHOCTD,
MOJISIPHOCTH U TOJIAPU3YEMOCTh) XUMUYECKOM CBsI3H. MeTo b
BAJICHTHBIX CBSI3€H U MOJICKYJISIPHBIX opOuTasieir. BzauMocss3b
BHUJIa, CBOMCTB XUMHUYECKOU CBS3H U AIEKTPOOTPULATEIbHOCTH
31eMeHTOB. CBOMCTBA XUMHYECKOM CBSI3U, COCTAB U CTPOCHUE
Mmonekys. CreneHs okucnenus. CTpyKkTypHbie (hOpMYJIbI
MOJIEKYJI.

KoMruiekcHble coeIMHEHUS 1 IBOMHBIC COJIU. TUITUYHBIE
KOMILJIEKCOOOpa30BaTENH U JIUTaHAbl. B3aUMOCBS3b CTPOCHUS
KOMIIJIEKCOB ¢ THOpuAM3anueii opouTaneit u 31eKTpOHHBIM
CTpOEHHEM KoMIuIeKkcooOpa3oBatens. KoopauHanmonHoe
yucyo. JlenraTHocTh auranga. CBOHCTBa KOMIUIEKCHBIX
COCMHEHMI, KOHCTaHTa paBHOBecHs. Paspylienue
KOMILJIEKCOB B KOHKYPHUPYIOIIUX PEaKIUsX.

Kiaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH.
BayTtpukommnekcusie coeiuHeHs. CeleKTUBHOCTD MPHU
KOMILJIEKCOOOpa30BaHUH HOHOB METAJLJIOB C
MaKpOLUKINYECKUMU JIuranjaamu. [llenounsie MmeTamibl B
HEOOBIYHBIX CTEMECHAX OKHUCIICHUSI.

Bcero ayIuTOpHBIX 4acoB

2 | 2 | 3
Ouwutaiia
0 0 0




OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHX MPOIECCOB
OCHOBHBIE 3aKOHOMEPHOCTU XUMHUUYECKUX MTPOLIECCOB
OyHKIMU cocTossHMS. TermoBoit 3G deKT 1 SHTATBIUS
peakiuu. 3aKOHbI TEPMOXUMHH. DHTAIBIIHS 00pa30BaHUS
XUMHUYECKUX coequHeHnid. CTaHaapTHOE COCTOSHUE.
Outponus. DHeprus ['n66ca, ee CBA3b C HaNIPaBICHUEM
XUMHUYECKUX MpoIieccoB. Pacuer TepMOAMHAMUYECKUX
GYHKIIUH XUMUYECKUX PEAKIU 110 CIIPABOYHBIM JIaHHBIM.

OreHKa peakIMOHHON CITOCOOHOCTH U YCTOMYUBOCTH BEIIECTB.

VYpaBHEHHE CKOPOCTH, KOHCTAHTa CKOPOCTU PEAKIMM, IPOCThIE
U CJIO’KHBIE PEAKIIUHU, TIOPSAAO0K U MOJIEKYJISIPHOCTD.
Kunernueckue ypaBHEHUS peakLUil IEPBOTO MOPsAIKA.

3aKOH JEHCTBHS MACC IO JaHHBIM PABHOBECHS U KMHETUKHU:
IIPUHIIUII COOTBETCTBUS.

3aBHCUMOCTb CKOPOCTH PEAKIIUM OT TemnepaTypsl. [IpaBuio
Bant-T'odda. YpaBHenune Appennyca. JHeprus akTUBAIHH.
Ilenuble u konebarenbHble peakunu. Pu3ndyeckue MeToabl
aKTUBHMPOBAHUS U yCKOpeHus peakuuil. Karanus,
KaTaJln3aTophbl, PEepMEHTHI.

Bcero AYAUTOPHBIX YaCOB

2 |2 |3
Omnuiaiig
0 0 0

XuMHuyecKkoe paBHOBecHe

OO6patumble U HEOOpaTUMBIEC PEAKLIUHU. 3aKOH ACUCTBUS Macc.
PacyeTr XuMH4ECKOro paBHOBECHS: PABHOBECHBIE
KOHIICHTpaLUH, CTeneHb npespamienus. [puanun Jle-
[laTenbe. XuMHUUECKOE PABHOBECUE B PACTBOPAX.
Jucconnanus caalbix 3JeKTpoauToB. [ uaponus. ['uaponus mo
KAaTHOHY U aHMOHY: U3MEHEHME XapakTepa cpensl. Koncranra
rupoau3a. XMMHUYECKOE PaBHOBECUE B I€TEPOr€HHBIX
cuctemax. 3akoH beprino-Hepncra. [Ipoussenenue
PacTBOPUMOCTH.

KoHcTaHTBI paBHOBECHS KaK OCHOBA MaT€MaTH4YECKOTIO
MOJIETMPOBAHUSI XUMHUYECKUX MTPOLIECCOB.

Bcero AYAUTOPHBIX YaCOB

2 |2 |3

Omnuiaiig

0 0 0

XuMHu4ecKkass KHHETHKA

YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKIUH, IIPOCTHIE
U CJIO’KHBIE PEAKLIUHU, TIOPSAOK U MOJIEKYJISIPHOCTbD.
Kunetnueckue ypaBHEHUS peakui IEPBOTO NOPsAIKA.
3aKOH JEHCTBHS MAcC IO JaHHBIM PABHOBECHS U KMHETUKHU:
IIPUHLIUIT COOTBETCTBUS.

3aBUCUMOCTb CKOPOCTH peakLuu OT TemnepaTypsl. [IpaBuito
Bant-T'odda. YpaBaenune Appennyca. DHeprus akTUBAIHH.
Ilenuble u konebarenbHble peakuuu. Pu3ndyeckue MeToabl
aKTUBHPOBAHUS U yCKOpeHus peakuuid. Karanus,
KaTaJIn3aTopbl, JEPMEHTBI.

Bcero AYAUTOPHBIX YaCOB

4 | 4 | 3

Omnutaiig

0 0 0

7-12

PaCTBopr. I_II/ICHepCHbIe HAHOCUCTEMBbI
3neKTp0ngnquKne CHCTEMBbI.

10 10 15

PacTBOpBI

WNneanbHbie u peanbHble pacTBOpbL. ConbBaTalus
(ruaparanus) 3J€KTPOIUTOB; JUCCOLUALUS, HIOHHAS U
MoJeKysipHas accouuanus. CuiabHbIe U cladble AIEKTPOIUTHIL.
PactBopuTenu u ux cBorictBa. OCOOEHHOCTH BOJIBI KaK
pacTBOPUTEIISL. DIEKTPOIUTHYECKAs JUCCOLMAIUS BOABI U

Bcero aytuTopHbIX 4acoB

2 | 2 | 3
Ouwuutaiia
0 0 0




BOJIOPOJIHBIN ITOKA3aTENb.

KonnuratuBHbie cBOMCTBa pacTBOPOB. 3aKoHbI Payis u Bant-
I'odda. Csi3b CBOMCTB pacTBOPOB (OCMOTUYECKOE JABICHUE,
TEMIIEPATyphl KUTIEHUS U 3aMEeP3aHHsl) C COCTOSTHUEM
PacTBOPEHHOTO BEIIECTBA.

CBoiicTBa pealIbHBIX PACTBOPOB. AKTUBHOCTD AJIEKTPOIUTOB.
CpennenoHHbIH KO3 GUIMEHT aKkTUBHOCTH. [IpeaenbHbIit
3akoH [[ebas-Xrokkens. KoncraHTa v cTeNeHb TUCCOUAIIAN
CITa0BIX DIIEKTPOIUTOB. 3aKOH pa3dasiieHus OCTBaIbIA.

JucnepcHble HAHOCHCTEMBbI

JlucniepcHOCTh 1 quctiepcHbie cucteMbl. Kimaccudukanus
KOJIJIOMAHBIX CUCTEM. 30711 ¥ TeIIH.

Crtpoenue mureminl. [Ipasuno [leckopa-®dastaca. Axcopomus.
HOBerHOCTHO-aKTI/IBHLIe BCIIECCTBA U UX BJIUAHUEC Ha
CBOMCTBA TUCHEPCHBIX CUCTEM U MOBEPXHOCTHOE HATSKEHHE.

Bcero ayiuTopHbIX 4acoB

2 |2 |3

Owntaiin

0 0 0

10-12

DJIEKTPOXMMHUYECKHE CHCTEMbI

TuIbl 31EKTPOXUMUYECKUX TPOoLEeccOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CUCTEMBI. JIBOMHON 2JIEKTPUYECKUN CIIOM,
3JEKTPOJIHBIN NOTEHIMAJI, €r0 3aBUCUMOCTh OT MaTepuania
3JIEKTPOJOB U COCTaBa pacTBopa. YpaBHeHue HepHera.
DNEeKTpOAHbIE TOTEHIUABI, PSI/I HATIPSYKEHHUS.
Knaccugukarus 371eKTpo/10B, XUMUYECKHE PEAKLINH,
MpoTeKarolue Ha HUX. ['a30BbIe AMeKTPOoabI (BOJOPOIHBIH,
KHUCIIOpOIHBIN). loHOCENEeKTUBHBIE 3JIEKTPOIBI.
lManpBaHMYECKH JIEMEHT. DJIEKTPOABMIKYIIIAS CHUJIA.
XUMHUYECKUE HCTOYHUKH TOKa (0OpaTuMble, HEOOpaTUMBIE,
TOIUTMBHBIC).

Onexrponus. [locneoBaTenbHOCTD 3IEKTPOAHBIX NIPOLIECCOB
JUIsl BOJIHBIX pacTBOPOB 3JIEKTpoUTOB. [lepenamnpsixkenue.
OcHOBHBIE BUIbI KOPPO3UU METAILIOB. DIEKTPOXUMHYECKAs
koppo3usi. Kopposus metamioB u npobiema HaJIexKHOCTH.
MeTob1 3aUTH OT KOPPO3HUU.

Bcero ayiuTOpHbIX 4acoB

6 |6 |9

Owntaiin

0 0 0

12-15

DOu3uK0-XUMHUYECKHE CBOMCTBA 3JIeMeHTOB. JIaHTaHOU I,
AxkTHOMABbI. COBpeMeHHbIe METOIbI pa3iesieHusI U
OYHCTKH

13-14

CsoiicTBa s-, p-, d- u f-31eMeHTOB. Pain0aKTHBHOCTDH U
PaaIUOXMMHUS.

Bonopon

XUMHUYECKHE CBOICTBA: B3aUMOJICHCTBHE C MPOCTHIMU
BelecTBaMu. AToMapHbI BoAopo. ['uapuas! (MOHHBIE,
KOBQJICHTHbIE, COEJTUHEHUS BHEIPEHNUS ), METOIbI TIOTY4YEHUS U
cBoyicTBa. M30T0nBI BOJOPOAA U METOIBI UX Pa3JCIICHUS.
N3omepsl. 'uapunsl kak snepronocutenu. Bogopoanas
SHEpPreTHKa.

s- u d- metasisl | rpynmsl

CpaBHEHHE JIEKTPOHHOIO CTPOEHHUS U PEAKIIMOHHOM
ciocobHocTH. CoelMHEHNs ME/IM U 30J10Ta B pa3IMYHbIX
CTENEHSX OKHCIIEHU. MeToabl MOTyUYeHUs U 00J1acTH
HPUMEHEHHUS.

f-anementsr 11 rpymmer

OOu1ast ¥ cpaBHUTEIbHASL XapaKTepUCTUKA. JIaHTaHOUIHOE U

Bcero aytuTopHbIX 4acoB

2 | 2 | 3
Ouwuutaiia
0 0 0




AKTUHOUJHOE C)KaTHe, 3aKOHOMEPHOCTU U3MEHEHUS CTENeHEH
OKHCJIEHUSI. XMMUYECKHE CBOWCTBA B PA3JIMYHBIX CTETICHSIX
okucieHusi. KomriekcHole coeiuHenus. MeTosl pa3ieneHust
u nony4yeHus. O0nacTu mpuMeHeHUs. XUMUs 1epusi, eBpoIus,
TOpHUsl, ypaHa. AKTUHOUIbI B ATOMHOM YHEPTeTHKE.

14

CoBpeMeHHbIE METO/IbI pa3ejieHUs 1 OUYUCTKH BblelecTBa
CoBpeMeHHbIE METO/IbI Pa3ACIICHUs] U OYMCTKU BEILIECTBA
XumMudeckue uaeHTU(GUKAIUSA U U3MEPCHHE

Ananutnyeckuii curnan. KauecTBeHHBIN M KOJIMYECTBEHHBIH
aHanu3. KauecTBeHHbBIE PEaKIUU.

CoBpeMeHHbIE METO/IbI Pa3/CJICHUS] U OUYMCTKU BEIIECTBA
Pacnipenenenue BemecTB Mexay (hazaMu: KUIKOCTh-TIAP
(meperoHka, peKTH(PUKAIHS), KUIKOCTb-KUIKOCTh
(3KCTpaKIus), KUAKOCTh-TBEPIOE (OCAKICHUE, IIEMEHTAITHUS,
pacTBOpeHHE, NOHHBIH OOMEH, KPUCTATN3AIINSA), TTAP-TBEPI0EC
(razoBast xpomaTtorpadus).

Bcero aynutopHbIX 4acoB

4 |

4

|6

Omnuiaiig

0

0

0

14 -15

PaanoakTMBHOCTH M PAAHOXUMMUS.

PannoakTUBHOCTh U pauoOXUMUS

H3oronus. PaguoakTuBHOCTE U e€ BUALI. B3anmoeiicTBre
M3JIy4YeHHs C BelecTBOM. CHHTE3 HOBBIX 3JIEMEHTOB.
HcTtounnky paguanuu U X BO3JICUCTBUE HA OPraHU3M.
[IpenenbHO-10MyCTUMBIE KOHIIEHTPAUU U METOIbI UX
onpeaesieHuss. TOKCUYHOCTb. PsIbl TOKCHYHOCTH TSIKEIBIX
METAaJJIOB.

Bcero ayiuTOpHbIX 4acoB

2 | 2 |3
Ouwutaiia
0 0 0

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIIIUIM:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuansl

AM Aymo-marepualsl

[1p3 [Ipe3enTanmu

T Tectol

SCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUAIbI
ncC WMHTEepakTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

OcHOBHBbIE€ THIIBI XUMHY€CKHX peakunifl

Jlaboparopnas paboTa. OCHOBHBIC TUITBI XUMHYECKHX
NpEeBpAIICHHA, PEaKIMy 3aMEIICHHsI, Pa3I0KeHHs, OOMeHa,
COCANHCHUA

OcHOBBI 00bEMHOI0 KOJIMYECTBEHHOT0 aHAJIN3Aa




OcHOBBI 00BEMHOT0 KOJIMYECTBEHHOTO aHATN3a
JlaGopaTtopHnas pabora. [IpuroroBieHnne pacTBOpOB.
Turpumerpus

OCHOBBI CHIEKTPAJILHOT0 KOJINYECTBEHHOT0 AHAJIN3A
OCHOBBI CIICKTPAILHOTO KOJIMYECTBEHHOT'O aHAIN3a
Jlaboparopuas pabota. POTOKOTOPUMETPHUECKOE
OIpeieIeHUe KOHIIEHTPAIUK PACTBOPEHHOTO BEIIECTRA.

DHepreTnka XUMHYECKUX MPOILECCOB

OHepreTruka XMMHUYECKHUX IIPOLIECCOB.

nabopaTopHas paboTa (IeMOHCTPAIIMOHHAS ) OTIPEIeTICHNE
TEI10BOro 3¢ dexra

JHepreTuKa XUMHYECKHUX MPOLECCOB

3HCpFeTI/IKa XUMHYCCKUX ITPOLCCCOB

Pacuer TepmoanHaMuueckux QyHKIMM XMMUYECKUX peaKIUii
10 CIIPaBOYHBIM JaHHBIM. OIIeHKa peaKIIMOHHON CITIOCOOHOCTH
U YCTOWYHMBOCTH BELIECTB.

XuMHn4yecKkass KHHETHKA

XuMHu4ecKkass KHHETHKA

Jlaboparopnas pabota "Xumudeckass KWHETHKA" OMBIT 1
KOHIEHTPALlMOHHAs 3aBUCUMOCTh

XuMHYecKass KUHETHKA

XuMuyeckasi KHHEeTHKa

Jlabopartopnast pabora "Xumuueckas kunetuka" OIBIT 2,
3aBHCHMOCTH OT TemrepaTypsl. OnpeneneHne YHepruu
AdKTHUBaIInu

XuMH4eckoe paBHOBecHe
XUMHYECKOE paBHOBECHE
Jlaboparopnas pabota "Xumuueckoe paBHoBecHe"

KommuiekcHbie coelMHeHn st
JlaGopaTopnast pabora. CBONCTBAa KOMIIEKCHBIX COCIMHCHHMA

10

JAucnepcHble CHCTEMBI

JlucnepcHpie HAHOCUCTEMBI.

Jlabopartopnast pa6ota. Komnounnnsie pactBopbl. CBOHCTBA
KOJUTOMIHBIX CUCTEM. 30JIb-TeIh TEXHOJIOTUU. MeTOIbl
MOJTyYEHUS U pa3pylIeHUs] KOJUTOUIHBIX CUCTEM.

11

OKuUCINTEIBLHO-BOCCTAHOBHUTE/IbHbIE peaKIU
OKHCIIUTENEHO-BOCTAHOBUTEIIBHBIE CUCTEMBI

JlaGopaTtopHnast pabota "OKHCIUTEITbHO-BOCCTAHOBUTEIIHHBIC
peakuun"

Kontponsnoe TectupoBanue no OBP

12

DJIeKTPOXUMHYECKHe CHCTEMbI

DIIEKTPOXUMUYECKUE CUCTEMBI.

JlabopaTtophnast padota. 3aBucumoctb I/IC raqbBaHUYECKOTO
AJIEMEHTA OT KOHIIEHTPALlMU HOHOB BOJIOPOAA.




13

CpBolicTBBIA JAHTAHONIO0B H AKTHHONIOB
CBoiicTBa CO€IMHEHUN TAHTAHOUIOB U aKTUHOUIOB.
JlaGopaTtopnast pabota. CBOICTBA COCAMHEHU TIEPHsI, TOPHS,

ypaHa

14

CoBpeMeHHbIEe METO/IbI Pa3eIeHUus] H OUNCTKH
CoBpeMeHHbBIE METO/IbI PA3JICIICHUS K OUYUCTKH.
Jlaboparopras paboTa. XUMUYECKUE METOIBI OCAKICHHS.
Koa¢h durreHTsl n3BaeYeHUS U pacpeieICHHS.

15

CoBpemeHHbIe METO/IbI Pa3/ieJIeHUs] H OYUCTKH
CoBpeMEHHBIC METO/IBI Pa3/ICIICHHS U OUYHCTKH.
JlaGopaTopHast paboTa. HOHHOOOMEHHAsI COPOIIHSL.
KoadduimenTs! n3BICYCHHS U pacTpeieiiCHUsI.

16

ATTecTanus pa3jiesioB Kypca XuMHUH
ATTecranys pa3enoB Kypca XuMHH

TEMBI ITPAKTUYECKUX 3AHATUIN

Henean

Tembl 3ansiTuii / Conepxanue

2 Cemecmp

BxoaHoii KOHTPOJIb 0230BbIX 3HAHUM

BX0HO# KOHTPOJIb MIKOJIBHBIX OA30BbIX 3HAHHN, YMEHHH,
BJIAJICHUI IO XUMHH.

OCHOBHBIE KJ1acChl U palliOHalIbHAsI HOMEHKJIATypa
HEOPraHWYECKHUX BEIECTB

BemecTBa 1 XUMHYECKHE TPEBPALLEHUS

TuIbl XUMUUYECKUX PEaKLMii U HOHHBIE YPABHEHHUSL.

Crexuomerpust

CrexuomeTpust

PacdeTs! o xuMuueckuM GpopmysaM U ypaBHEHUSIM
XUMHUUYECKUX PEaKIni

KoHTponbHbIE TECTHI.

3ammuTa JoMamiHero 3aganus no reme '"Homenkiaarypa
BelecTs"

3amwuTa JI3 «Knaccsl Beniects. Homenknarypa. Monnsie
peaknuu (13 Temsbl 2)». 3ammra JIP2, JIP4

Crpoenne aTtoma

Crpoenue atoma. [lepuoandeckas cucrema J[.M.Menaeneena
Ctpoenue atoma. DIeKTpoHHbIE (HopMyITbl. B3anMocBs3h
XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
CTPOEHHUEM aTOMOB.

Xumnueckas cBI3b OCHOBHBIE BUIBI XUMHUYECKOM CBS3H,
KOBAJICHTHAS, MOHHAS, METaJUINYeCKast

KonTposbHas pabora no teme "CtpoeHue atoma u
XHMHYeCKas CBA3L"




Konrtponsnas padora "CtpoeHune aToMa 1 XUMHUYecKast CBS3b'".
KonTposnbHbie TECTBI
KP

JHepreTuKa XUMHYECKHUX MPOLECCOB

OHepreTuka XMMMYECKHX IPOLIECCOB

Pacuer TepmoanHaMuueckux (QyHKIMA XUMUYECKUX PEaKIHii
10 CIIPAaBOYHBIM JaHHBIM. OlLIeHKa PeaKLIMOHHONW CIIOCOOHOCTH
1 YCTOMUYMBOCTH BEILIECTB. 3alIUTa JOMAIIHETO 3aJaHUs
"DHepreTuka XMMUYeCKuX npoieccoB” 3ammura J[3

XyuMuyeckass KHHETHKA

XuMHUecKast KHHeTHKa

3aBHCUMOCTb CKOPOCTH XUMUYECKUX PEAKIIUNA OT
KOHIIGHTpAIlMHU, TEMIIEPATYPhI, IPUPOJIbI BEIIECTB.
KonTposnbHbie TeCThI

XuMHYeCKOe paBHOBeCHE

Xumuueckoe paBHoBecue. 3/IM paBHOBecHUs 1)1l TOMOT'€HHbIX
U FeTeporeHHbIX nporueccoB KOHTpOIbHbBIE TECTHI
CemecTpoBblii KOHTposb: KP

KommuiekcHblie coennHennsi. KOHTpoibHBIE TECThI
CBoiicTBa KOMIUIEKCHBIX coequHeHul. J(ucconuanms,
KOHCTaHTa HECTOMKOCTH.

10

KoJstougnbie cucrembl. CTpoeHne 30J1ei
Komnnounneie HaHocucteM. CTpoeHue 30i1ei. Y CTOHYUBOCTh
3osei. Cxembl Muniesi. KOHTpOJIbHBIE TECTHI

11

HToroasi KOHTpPOJIbLHasi padoTa MO OCHOBAM TEOPHH
XHMHUH U OCHOBHBIM 3aKOHOMEPHOCTSIM NMPOTEKAHUS
peakuuii (Tema 14)

NroroBast koHTpobHAs paboTa IO OCHOBAM TEOPHH XUMUH U
OCHOBHBIM 3aKOHOMEPHOCTSIM MPOTEKAHHUS PEAKLINI

12

PacTBoOpbI
PactBopsbl. KosumnratuBHbie CBOMCTBa pacTBOPOB. 3a1auu Ha
3akoHbl BanT-I'odda n Payns. KonTpoasHbie TeCTh

13

du3nko-xuMuIecKne cBoicTea f-3J1eMeHTOB.
dusuko-xumuyeckue csorcTa f-amemenToB. JIaHTaHOUIEI U
AKTUHOUIbI. KOHTpOHBHBIe TCCThI

14

CoBpeMeHHbIe MeTO/IbI Pa3/ieJIeHHs] U OYHCTKH
CoBpeMeHHbIE METO/IbI Pa3/ICIICHUS] U OYUCTKH (METObI
OCaKICHUS, Ta30TPOHCIIOPTHBIE PEAKIINH, YKCTPAKIIHS,
noHoobmenHas cop6uust). Kpurepuu spdexruBnoctu
METO/IOB.

15

Tunossble 321a4M ¥ yNPa:KHEHUSA
Pemenrie THIIOBBIX 3a/1a4 M YIIPOKHEHUH 110 KypCy XHMUH,
Tema 17

16

ATTecTanus Mo Kypcy XuMHH
3amura bJ13

TEMbI CEMMHAPOB

| Henean | Templ 3ansaTuii / Conep:kanue




2 Cemecmp

1 Ykaxure Ha3BaHHUe MMYHKTA
BBeaute 31ech M0 IpoOHOE ONMCAHUE YHKTA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

* M3yuenue kypca xumMum c npuBiedeHueM off-line u on-line TexHomoruit. Xummuueckuit
IKCIIEPUMEHT U JUCTAHIIMOHHBIC (OPMBI (JIEKIMH, MPAKTHYECKHUE 3aHSATHS, KOHTPOJIbHBIC PalOTHI,
JIOMAIITHUE 3a/1aHus], TECTUPOBAHUE) C MCIIOBb30BaHUEM Iu1aTdopM zoom u skype 1iis OusHeca.

» PaboTa CTyJIEHTOB C 2JICKTPOHHBIMU y4eOHMKaMHU Ha caiite online.mephi.ru (o0mas xumus
https://online.mephi.ru/course/view.php?id=224, AIEKTPOXUMUYECKHE MIPOIIECCHI
https://online.mephi.ru/course/view.php?id=225, cBoiicTBa 3JE€MEHTOB M WX  COCAUHEHUH
https://online.mephi.ru/course/view.php?id=226

Xumuyeckas uaeHTUPUKAIIMS u METO/IbI paszzeneHus u OUYHUCTKHU
https://online.mephi.ru/course/view.php?id=227.

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

 yueOHO-uccrnenoBatensckue padorsl B pamkax CXMWb-19 (cTyaeH4ecKOro XUMHYECKOTO
HCCIIE0BATEIbCKOTO OI0PO)

* [loaroroBka pedepatoB U ANMEKTPOHHBIX MPE3CHTAIIUHN JICKITUN

* Kadenpansnas xoHdepeHUs yueOHO-HCCIEIOBATEIHCKUX pabOT C MPUBICYCHUEM
MpeJICTaBUTENEN IPYTrUX By30B MOCKBBI.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMHA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETro,
PYOEIKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MePONIPUATHE
(KII 1)
YK-1 3-VK-1 3, k.p-8, k.p-11, BA3-15, JIP-1,

JIP-3, x.p-5, 13-4, JIP-2, JIP-4,
A3-6, JIP-5, JIP-7, T-1, T-2, T-3,
T-4, T-6, T-7, JIP-6, JIP-9, JIP-
10, JIP-11, JIP-12, T-9, T-10, T-
11, T-12, JIP-13, JIP-14, JIP-15,
T-13, T-14, T-15

V-VK-1 9, x.p-11, B/I3-15, JIP-9, JIP-10,
JIP-11, JIP-12, T-9, T-10, T-11,
T-12, JIP-13, JIP-14, JIP-15, T-

13, T-14, T-15
B-VK-1 D, B/3-15, JIP-13, JIP-14, JIP-
15, T-13, T-14, T-15
VKE-1 3-VKE-1 D, k.p-8, k.p-11, BJ3-15, JIP-1,

JIP-3, k.p-5, 13-4, JIP-2, JIP-4,




113-6, JIP-5, JIP-7, T-1, T-2, T-3,
T-4, T-6, T-7, JIP-6, JIP-9, JIP-
10, JIP-11, JIP-12, T-9, T-10, T-
11, T-12, JIP-13, JIP-14, JIP-15,
T-13, T-14, T-15

V-VKE-1 D, k.p-11, BJ13-15, JIP-9, JIP-10,
JIP-11, JIP-12, T-9, T-10, T-11,
T-12, JIP-13, JIP-14, JIP-15, T-
13, T-14, T-15

B-VKE-1 D, B/3-15, JIP-13, JIP-14, JIP-
15, T-13, T-14, T-15

HIkanabl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[Ikana Ka>kAOT0 KOHTPOJBHOTO MEPONPUSTHS JICKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMAaJIbHOTO 0aJila BKIIIOYMTENbHO. MTOroBast arrecranus o AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIIOJIHEHUU
3aJJaHUi B paMKax TEKYILEro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CJIGI[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4eOHOH TUCIUIUIHHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIIEHTY, €CITH OH ITyOOKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTPpapUIECKO

JIMTEPATYPBI.
85-89 B OlLIEeHKa «XOPOII0» BBHICTABIIAETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He IOMycKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OneHka «y10BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWII €0 JICTaJICH, 0MMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC
(hopMyNIHPOBKH, HAPYILICHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JIOKCHUH IPOrPAaMMHOT0 MaTepuaia.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI:If/i HE
3HACT 3HAYHUTENLHON YacTh

Hiske 60 2- F MPOTrPaMMHOTO MaTepuala, JOMyCcKaeT
«HEYO0BI1eMBOPUMETLHOY cylecTBeHHbIe omnbku. Kak npasuiio,
OLICHKA «HEYIOBIETBOPUTEIILHOY
CTaBUTCSI CTYJICHTaM, KOTOPbIC HE MOTYT

MIPOJIOJDKHUTE 00y4UeHHe 0e3




JIOTIOJTHUTCIBHBIX 3aHITHM 110
COOTBCTCTBYIOH_Ieﬁ JVCHUITTIMHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCLHMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 544 3-19 3akOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKINK (XUMHUYECKasi TEPMOJMHAMUKA,
KHHEeTHKa, paBHOBECHE) : yueOHoe mocobue o Kypey ooueit xumun, Mocksa: HUAY MUDU, 2015

2. OU 3-19 3akOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEAKINK (XUMUYECKasi TEpPMOJMHAMUKA,
KHMHETHKA, paBHOBECHE) : yueOHOe mocobue mo Kypcy oomieit xumun, Mocksa: HUSY MU®DU, 2015

3. 54 K68 O6mias xumus : yueOHuk, Mockpa: Axkanemus, 2013
4. 54 C23 CO0pHUK TECTOB H 33a7a4 10 Kypcy Xxumuu : , Mocksa: HUAAY MUDU, 2014

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

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

7. 54 O-28 OO0mas xuMus : 1a60paTOPHBII MPakTUKYM: yuyeOHoe ocoOue /i By30B, E. A. AHaHbeBa
[ np.], Mocksa: HUAAY MU®DU, 2010

8. 54 A95 OOuras u Heopranuueckast Xumus : yaeOHuk 11t By3oB, H. C. AxmeroB, Mocksa: Briciias
mkona, 2009

JOITOJIHUTEJIbHA S IMTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, Harlow: Pearson Education Limited, 2015
2. 546 H52 Heopranundeckas XxuMus : yueOHOe Tiocodue 11 By30B, , MockBa: MUDU, 2007

3. 544 X46 Xumus pacTBopoB : yueO. mocoOue asns By30B, , MockBa: MUDU, 2005

4. 54 X76 [Tocobue 1mo XUMHH JIJIsl TOCTYTAOMKX B BY3HI : , . I1. Xomuenko, MockBa: Hoast BosHa,
2007

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

6. 544 A64 Xumnueckasi TepMOJAMHAMUKA, pABHOBECHE U KHHETHKA : yueb. mocobue Jist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, MockBa: MUDU, 2004

[NPOTPAMMHOE OBECITEYEHUE:

CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

1. Kadenpa ocHamena HeoOX0AUMBIM 000pyA0BaHUEM, XUMUYECKOW MTOCYZ0ON U PEaKTHBAMHU IS
peanmuzanmu gaboparop (b-202, b-204, b-201)

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIUU J1JIA CTYAEHTOB

Meroanueckue yKazaHusi il CTyACHTOB 110 JUCIUTUTMHE « XUMUS)

Ha mepBom 3aHsTHM 1O NaHHOW Yy4YeOHOW AMCIMIUIMHE CTYACHTHI IMOJIY4YaloT MOAPOOHYIO
“H(pOpMAIMIO MO KaJCHJAPHO-TEMAaTUYECKOMY IUIaHY 3aHSITHH, CTPYKType MPOBEIACHUS KaXKIOTO
3aHATUA U CUCTEMOMN (OPMUPOBAHHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYJIEHT BBINOJIHAET JOMallHee 3a/laHne (MHIMBUIYaTbHBIA BapHaHT U3
cOOpHHKA TECTOB U 3aj1a4 M0 KypCy XUMHUH) B KAU€CTBE MOATOTOBKH K BXOAHOMY KOHTPOIIIO MO TeME U
MPOXOIUT TECTUPOBaHHWE MO H3y4aeMod Teme Ha mnopTane online.mephi.ru. B nomamnioro
MOJIrOTOBKY BXOJAUT MHCbMEHHOE 0(hopMIiIeHuE Tab0paTOPHOI pabOTHI.

CTyneHT He TOMyCKaeTCs K 3aHsITHIO 0e3 TOMAITHEH MOATrOTOBKH.

B Hauane 3aHsTHs mepen KaxkaoW gabopaTOpHOM paOOTOM CTYAEHT BBHITIOJNHSET  TECThI
BXOJHOTO KOHTPOJISL ISl TOMyCKa K 1abopaTopHoit pabote. L{eah KOHTPOJIIBHBIX TECTOB 3aKIIOYACTCS
B MPOBEPKE YCBOEHUS CTYJEHTOM TEOPETHYECKON YacTu JabopaTopHOM pabOTHl U €ro FOTOBHOCTH K
BBIIIOJIHEHUIO 3KcIiepuMeHTa. Ha TecTsl BXOAHOro KOHTpouist oTBOAUTCS 15-20 MUHYT.

Jlomyck K IabopaTopHOW paboTe MOMHMO TECTOB BXOAHOTO KOHTPOJS BKIIOYACT YCTHBIM
OTPOC CBS3aHHBIN C OOCYXACHHUEM e pabOThl, TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ mpudbopamu u
peaKkTUBaMHU, METOJIUKU SKCIIEPUMEHTA M IOCJIEJOBATEILHOCTA STAllOB BBIMOJHEHUs Jab0paToOpHOI
paboTHL.

[To 3aBepmieHMIO DJKCHEPUMEHTa CTYJISHT 3amumiaetr JjgabopatopHyio pabory. OH
MPEAOCTABIIACT MPENOJAABATENI0 TOMYUYCHHBIE PE3YJIbTaThl pabOThI, KOTOpPHIE O00SA3aTEIHHO TOJKEH
O0OBSCHHUTD, CHIETIATh BHIBOJIBI M OTBETUTH HA BOMPOCHI KOHTPOJIBHBIX TECTOB IO 3alTUTE J1a00paTOPHOI
paboTHI.

B KoHIIe 3aHATUS CTYIEHT MOJIy4aeT UTOTOBYIO OLIEHKY, KOTOpasi BKIKOYAET pe3yJbTaT TECTOB
BXOJTHOTO KOHTPOJISI M OIIEHKY 32 BBIIIOJIHEHUE U 3aIIUTY J1a00paTOPHON pabOTEHI.

J171st HIOATOTOBKH K 3aHSTHUSIM CTYJIEHTaM PEKOMEHIOBAHBI:

- JIGKLIUOHHBIN KYpC;

- YYeOHWKU U Y4EOHO-METOAMYECKHE TOCOOWs, YKa3aHHBIE B CIUCKE PEKOMEHIYEMOM
JUTEPATYPHI,

- 3JIEKTPOHHbIE yUeOHHUKH Ha caiite online.mephi.ru

- 3JIEKTPOHHBIE KypChl Ha NOPTajie OTKPHITOTO 00Opa30BaHUS

HTOoroBelii KOHTPOJb MO JIWUCHUIUIMHE MPOBOIUTCS B (hopme, MpeayCMOTPEHHOH y4eOHBIM
IJIAHOM.

Cucrema KOHTPOJISI KAYECTBA 3HAHUM CTYJIEHTOB



*Texymuii KOHTpOib — OpMa KOHTPOJS KadecTBa M3YyUEHHs] CTYJIEHTOM OTACIbHBIX
9JIEMEHTOB JTUCIMILIMHBI U BBHITIOJHEHUS 3a/laHUI B paMKaxX ayJIUTOPHONW M CaMOCTOSATENLHONW pabOTHI
ctyaeHTa. dopMa U CpPOKM TEKYLIErO KOHTPOJISA, a TaKXKe €ro BKJIaJ B Pe3yJlbTHPYIOIIYIO OICHKY,
3ahuKcUpOBaHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JUCIUILIIH.

sAtTectanus pasjena — QopmMa KOHTPOJIS KayecTBa 3HAHMM CTYJEHTa, MPOBOJMMAs I10
OKOHYaHUHU paszzena ydeOHoH mucuuiuiiHbel. dopMa M CpOKM KOHTpOJIA, a TaKkKe ero BKIaa B
Pe3yJIbTUPYIOLLYIO OLIEHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MpOorpaMMax JUCLUIUINH.

*[IpomexxyTouHas arrecTanus (ajnee aTTecTalys) — aTTecTalys CTYJEHTOB M0 AUCLUILIMHAM,
U3Y4YEHHBIM B TedeHHE ceMecTpa. POopMbl arrecTalud MO KaKIOW IUCLUIUIMHE ONPEAesIoTCs
y4EOHBIM TUTAHOM.

*ITOroBBIii KOHTPOJH — (OpMa KOHTPOJIA KauecTBa 3HAHWN CTYyJEHTA, MPOBOAWMAS IO
3aBEpUICHUM H3Y4YEHHMsS] JAuCUUIUIMHBL. @dopMa W CpOKM IPOBEJEHUS HMTOIOBOIO KOHTPOJIS
3aUKCUPOBaHbI B pab0YMNX yueOHBIX IIaHaX.

CucreMa OLEHKU 3HAHUM CTYJIEHTOB

TpeboBaHus K 3HAHUSAM, YMEHUSAM, BJIAJCHUSAM CTy/IE€HTa

* MakcuManbHbIi 0ai o JaHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUTbHOIM CUCTEeMe) BBICTABISIETCS CTYAEHTY, €ClIM OH TIIyOOKO YCBOWJ M3ydaeMylo TeMy Kypca
XMMHH, UCUEPIIBIBAIOLIE, NOCIEA0BATENBHO, YETKO U JIOTMYECKH CTPOMHO €€ M3JIaraeT, yMeeT TECHO
YBSI3BIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4HbIN MaTeprall 10 XUMUH.

* bann, coorBercTByronuii 70 + 89% 0T MakCUMaJIBHOTO (OTBEYAET OLEHKE «XOPOIIO» MO S5-TU
OaJUIbHOM cHCTEME), BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, 'PaMOTHO MU IO
CYLIECTBY M3JIaraeT €ro, He JOMycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC U
BBITOJIHEHUH 3aJIaHMSL.

* bamr, coorBercTBytonmi 60 + 69% OT MakCMMaJbHOTO (OTBEYAET OIICHKE
«yOBJIETBOPUTENBHO»), BBICTABIACTCS CTYACHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaga, HO HE YCBOMJ €ro AeTajeil, IOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO IIPABUJIbHBIE
(OpMYIHPOBKH, HApyIIEHUS JIOTHUECKOW MOCIEI0BATEIbHOCTH B H3JI0KEHUH IPOrPaMMHOIO
Martepuana.

* bamn, coorBercTByromuid MeHee 60 OT MakcUMaJgbHOro  (OTBEYAEeT  OLEHKE
«HEYJOBJIETBOPUTEIILHO»), BBICTABIIAETCS CTYAEHTY, KOTOpPbIi HE 3HAaeT 3HAYUTENIbHOM dacTu
MpOrpaMMHOTO  MaTepuaia, JONycKaeT cyulecTBeHHble omubku. Kakx mpaBmiio, olieHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OOydeHue Oe3
JOMOJTHUTEbHBIX 3aHATHH MO COOTBETCTBYIOIIEH TUCIUITIIMHE.

HTorosas oreHKa MpeacTaBiseT co0oi cymmy OaioB, 3apabOTaHHBIX CTYAEHTOM B CEMECTpe
B paMKax TEKYLIEro KOHTPOJIS, aTTECTAl[MK Pa3JesIoB U Ha 3a4€Te WIN HK3aMEHE.

[Ikana oreHKH 00pa30BaTENbHBIX JOCTHKEHUI

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



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

MeTtoauueckue yka3aHus JUIsl IPEnojaBaTesiel Mo JUCHUILUINHE « XUMHUSD»

Ha mepBoM 3aHATHHM 1O JaHHOH y4eOHOH MUCHMIUTMHE HEOOXOIMMO 03HAKOMHTH CTYIEHTOB C
KaJIeHAApHO-TEMaTUUYECKUM  IUIAHOM  3aHATHH, CTPYKTypoll KaXIOro 3aHATHA M CHUCTEMOM
(hopMHUPOBAHHEM OILICHOK.

B Hauane kakIoro 3aHATHsA NPENOJNABaTENb JOJDKEH JaTh MOACHEHUS 0 M3y4aeMOH TeMe,
IIPEIOCTABUTh BO3MOXHOCTb CTYIEHTAM 3alaBaTh JOIOJIHUTEIbHBIE M YTOUYHSIOIIUE BOIPOCHI H
IIPOBECTU MUCbMEHHBIN BXOJHON KOHTPOJIb IO TeMe. OLIEHUTh pe3yJIbTaT OTBETA.

[lepen BeImosHEHHEM J1TAOOPAaTOPHON pabOTHI MpernoiaBaTeNb JODKEH MPOBEPUTH MUCbMEHHOE
oopmieHre B 1a0OpPaTOPHOM XKypHaje U TEOPETUYECKYIO HMOJATOTOBKY CTYAEHTOB K BBITIOJIHEHUIO
n1abopaTopHOit pabOTHI.

B npouecce BbinosHEHUs J1a00paTOPHOM pabOThl MPENoJaBaTeNb JOJKEH OLIEHUTh CTEIEHb
OCBOEHHUSl CTYJEHTOM METOJUK JKCIEPUMEHTa, MPUOOPETEeHUs] HABBIKOB pabOThl C XMUMHUYECKUMU
BELIECTBAMH, U3MEPUTEIIBHON MOCY 101, 1a00paTOPHBIM aHAIUTHYECKUM 000PYA0BAaHHEM.

B 3akmrounTenbHON 4yacTW MOJBOAMUTCS WTOI IO 3aHATHUIO, OLIEHUBAEeTCA B OayulaX CTENEeHb
OCBOCHMS U3y4yaeMOM TEMBbl, CIIOCOOHOCTb CTYJEHTa JIelaTh BBIBOJABI IO MOJYYEHHBIM pe3yJbTaTaM
9KCHEPUMEHTa 1 0OOCHOBBIBATh UX HA OCHOBAaHUH TEOPETUYECKUX 3HAHHM.

Texyuuii KOHTPOJIb OCYIIECTBIISETCS B COOTBETCTBUH C Ipa)UKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (HOPMHUPYET Y CTYACHTOB KOMMYHHUKATUBHOW KOMIIETEHIIMH, YMEHHS JaBaTh yCTHBIE
OOBSICHEHUS] U OTBETHI, MPUYYAET K CUCTEMAaTHYECKOil pabore M camoaHain3y. TeKyluil KOHTpPOJb
MO3BOJISIET 0€3 MperdK3aMeHAIMOHHBIX TIEPErPy30K MOATOTOBUTH CTYJIEHTOB K HTOTOBOMY KOHTPOIIIO
0 TUCIUILINHE.

ITpomexyTOUHBIH KOHTPOJIb IPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHCBMEHHOMN
(bopme ¢ 00513aTeIbHBIMU YCTHBIMH MTOSICHEHUSIMH.

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

Cucrema KOHTPOJISI KaUeCTBa 3HAHUM CTY/I€HTOB

*Texymuii KOHTpONb — ¢opMa KOHTPOJS KadecTBA M3YyUEHHS CTYJIEHTOM OTACIbHBIX
9JIEMEHTOB JTUCIMILIMHEI U BBHITIOJTHEHUS 3a/IaHUI B paMKaxX ayJUTOPHOW M CaMOCTOSTEILHOW pabOThI
ctyaeHTa. dopMa U CPOKHM TEKYLIEro KOHTPOJIS, a TakkKe €ro BKJIaJ B Pe3yJbTHPYIOLIYIO OICHKY,
3a(UKCUPOBaHBI B 3apaHee YTBEPKACHHBIX IPOrpaMMax JTUCIUIUINH.

sATTecranus paszziena — (opMa KOHTpPOJS KayecTBa 3HAHMH CTYJIEHTa, IMPOBOAMMAS IO
OKOHYaHUHU pa3zzena ydeOHoH mucuuiuiHbel. dopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
Pe3yIbTUPYIOLIYIO OLIEHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOorpaMMax JUCLUIUINH.

[IpomexxyTouyHas arrecTanus (Janee aTTecTalys) — aTTecTalys CTYJCHTOB M0 AUCLUILINHAM,
U3Y4EHHBIM B Te4YeHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW TUCLUIUIMHE ONPEAeIstoTcs
y4€OHBIM IIAHOM.

*JIToroBeiii KOHTpoib — ¢opMa KOHTPOJS KauecTBa 3HAHUM CTyJEHTa, MPOBOJMMAs I10
3aBepUICHUM H3Y4YeHHs JAUCUUIUIMHBL. @dopMa W CPOKM MPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3a)UKCUPOBAHBI B paOOYMX YUCOHBIX TUTAHAX

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

basn no nanHOoMy BUIy KOHTpOJs, % TpeboBaHMs K 3HAHUAM, YMEHUSM, BJIAJICHUSAM CTY/AE€HTa

MaxkcuManbHbIN Oast

(90 + 100%) MakcumanpHblii 0ajul MO JAHHOMY BHIY KOHTPOJS (COOTBETCTBYET OIICHKE
«OTIIMYHO» TO 5-TM OaNIbHOW CHCTEME) BBICTABISAETCS CTYJIEHTY, €CIH OH TJIyOOKO YCBOMII



H3y4aeMyl0 TEMY Kypca XMMHUH, UCUEPIIBIBAIOLIE, ITOCIIEI0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €€
U3JIaraeT, yMeeT TECHO YBS3bIBaTb TEOPHIO C IPAKTHUKOM, MCIOJIB3YET B OTBETE COBPEMEHHBIN
Hay4YHbIM MaTepual o0 XUMHH.

bann, coorBercTBytommit 70 + 89% ot MmakcumanbsHOro bami, coorBerctByromuit 70 + 89% ot
MaKCHUMaJIbHOTO (OTBEYAET OLIEHKE «XOPOIIO» MO 5-TH OasIbHOM CUCTEME), BBICTABISETCS CTYACHTY,
€CIIM OH TBEPJO 3HAECT MaTepHall, PaMOTHO U IO CYLIECTBY M3JIaraeT ero, He JOIycKasl CyIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC U BHIMOJIHEHUH 3aJlaHMsL.

bann, coorBercTByromuii 60 + 69% ot MmakcumanbHoro bami, coorBeTcTBytoumii 60 + 69% ot
MaKCHUMAJIbHOTO (OTBEYAET OLICHKE «yAOBIETBOPUTEIILHO)), BBICTABIISAETCS CTYJEHTY, €CIIM OH UMEET
3HaHHUA TOJIBKO OCHOBHOI'O MaTrepHuaja, HO HE YCBOWJ €ro JeTajled, JONYCKaeT HETOYHOCTH,
HEJ0CTaTOYHO npaBWIbHbIE (OPMYIMPOBKH, HAPYLICHUS JIOTHYECKOW IOCIIEIOBAaTEIILHOCTH B
W3JI0’KEHUU IIPOrPaMMHOTI0 MaTepHara.

bann, coorBercTBytonmii MmeHee 60 oT makcumanibHoro baii, coorBercTByromuMii MeHee 60 oT
MaKCUMAaJIbHOIO (OTBEYAET OLEHKE «HEYJIOBJIETBOPUTEIBHOY), BBICTABIISETCS CTYJEHTY, KOTOPBIA HE
3HAaeT 3HAYUTEJIBHOM YacTH NPOrpaMMHOIO MaTepuana, JOIYyCKaeT CylecTBeHHble omunOku. Kak
IPaBUIIO, OLIEHKA «HEYJOBJIETBOPUTENIBHO» CTAaBUTCS CTYAECHTaM, KOTOpble HE MOTYT INPOJOKUTh
o0yuyeHue 6e3 TOTIOJIHUTEIbHBIX 3aHATHI 110 COOTBETCTBYIOIIECH AUCIUIIUHE.

[IIkana orleHKH 00pa30BaTENbHBIX JOCTHKEHUI

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

5 — «otmmuno» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEILHO» 65-69

60-64 E

2 — «ueynosiaeTBoputensHo» Huxe 60

ABTOP(BI):

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

Kyuyk ’Kanna CemMeHOBHA, K.XUM.H., JOLIEHT

Penenzent(n):

3apenytonmii kadenporr «OO6mel xumun» PXTY um.
J.W. Menneneesa a.x.H., npo¢. ComoseB C.H.



