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

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®E/JIPA OBIIEN XUMUHN

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OBLIAA XUMUA
Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

YyeOHast AUCHUIINHA HAMpPaBlieHA Ha YTITyOJIeHIE HMMEIOIIUXCS MPECTABICHUHN U MOTYYCHHE
HOBBIX 3HAHUU M YMEHUH B 007aCTH XMMHH, KOTOPhIE HEOOXOMUMBI JIJISI OCO3HAHUS M TIOMCKA ITyTeH
pElIeHUsT COBPEMEHHBIX TEXHOJIOTHYECKUX, IKOJIOTHUECKUX, CHIPhEBBIX MPOOJIIEM aTOMHON OTpaciiy.
Oco0eHHOCTRIO TIPOTpaMMBbI SBJIsIETCS (DYHIAMEHTAIBHBIA XapaKTep €€ HM3JI0XKCHHS, HEOOXOIUMBIN
U QOPMUPOBAHUS Y CIIELIUATUCTOB OOIIEro XMMHUYECKOI0 MUPOBO33PEHUS U PA3BUTHS XUMHUYECKOTO
MbllIeHus. B mporpamme paccmaTpuBaroTCs 3JEKTPOHHAS TEOPHsl CTPOCHUS aTOMa, OCHOBBI TEOPHUHU
XUMHYECKON CBSI3U, DHEPreTHKa XUMHUYECKHX PEaKIUid, AIEMEHThl XMMHYECKON TepMOIMHAMUKH,
XUMHSI DJIEMEHTOB M WX OCHOBHBIX COCJUHEHHI, B TOM YHCJE 3JEMEHTOB aTOMHOW DHEPreTHKH,
(hazoBoe paBHOBECHE, METOIbI PA3/ICIICHUS, OUUCTKU U UICHTU(UKAIIUN BEIICCTB.

TeopeTndueckass 4acTh JUCIUIUIMHBI H3JIaracTcsi B JIEKIUOHHOM Kypce. [lomydeHHbie 3HAHUS
3aKpeIUISIOTCS HAa TMPAaKTHYeCKHX ©  J1aboparopHbix 3aHsaTusX. CamocrositenbHas —paboTa
MpeAycMaTpuBaeT padboTy ¢ y4eOHMKaMH, YYEOHBIMH IOCOOMSIMH, SJEKTPOHHBIMH KypCaMH Ha
nopraiie online.mephi.ru u cpaBOYHBIM MaTEPUATIOM, TIOJITOTOBKY K MPAKTUYSCKUM U JTaOOPATOPHBIM
3aHSTUSAM, BBIIIOJIHEHUE JOMAUTHUX 33/IaHUM, TOATOTOBKY K TECTUPOBAHMIO, KOHTPOJIBHBIM paboTaM U
K HanmMcaHuio pedepaTos.

1. IEJIH U 3ATAYA OCBOEHUS YYEBHOM JJUCHUILIUHBI

LenssMu ocBOeHUS yUeOHOM TUCIMIUIMHBI SBISIOTCS YIiyOJlIeHue UMEIOLINXCS TPeICTaBICHUI
Y TIOJyYEeHHE HOBBIX 3HAaHUHM M YMEHUH B 00J1aCTH XUMHUH, KOTOPbIE HEOOXOIUMBI 151 (POPMHUPOBAHUS
OOIIEKYJIBTYPHBIX U 00IIETTPOGECCHOHATFHBIX KOMIIETEHITHH 10 HAIIPABJICHUIO MOTOTOBKH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

I[aHHafI yqe6Ha51 JUCHUITIINHA BXOAUT B MOJAYJIb O6H_[€MaTeMaTI/I‘IeCKI/IX n
CCTCCTBCHHOHAYUYHbIX JUCHUIUIMH II0 HANpPAaBJICHUAM ITOATOTOBKH. HJ’IH HU3YUCHUSA NJUCHUIIIINHBI
HCO6XOIlI/IMI:>I 0a30BbIe 3HAHUS XUMUH U (bl/I3I/IKI/I Ha YPOBHC cpenHeﬁ IIKOJIBI.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

VYHuBepcanbHble U(1iK) oOmenpodeccuoHanTbHbIE KOMITETEHIIUHN

Koxa u naumenoBanue komneteHunu | Koa u HaumeHoBaHME MHAMKATOPA TOCTHKEHUS
KOMIIETCHITHH

VK-1 [1] — Cnocoben ocymectBisath | 3-YK-1 [1] — 3naTe: MeToauku cOopa u 06paboTKu

MOWCK, KPUTUYECKUH aHATU3 U CUHTE3 | MH(OpPMAIINKU; aKTyallbHbIE POCCUHCKHE U 3apyOeKHbBIE
nH(pOpMaIU, TPUMEHATh CUCTEMHBIH | UICTOYHUKH HHPOpMaIHH B cepe mpodheccuoHaIbHOM
MOJIXOJT ISl PEIICHUS TIOCTABICHHBIX | JESATEbHOCTH; METOJI CUCTEMHOTO aHAIIU3a

3a7a4 V-VYK-1 [1] — YMeTh: npuMeHSITh METOIUKH TTOWCKA, cOopa U
00paboTKu MHPOPMAINH; OCYIIECTBISATh KPUTUICCKHIA
aHaJIW3 U CUHTE3 UHPOPMAIUH, TOJTYYSHHON U3 Pa3HbIX




VYKE-1 [1] — CniocoGeH uconbp30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
JTUCIUIUTAH, IPUMEHSITH METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/1a4ax

HNCTOYHUKOB

B-VK-1 [1] — BnageTs: MmeTomamu noucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CUHTE3a HH(POPMAIIHH;
MeTO}IHKOﬁ CUCTEMHOI'O moaAxoa IJIA pEIICHUS
MMOCTaBJICHHBIX 3a/1a4

3-VKE-1 [1] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
MaTeMaTUYECKOr0 aHaJlu3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO W IKCIIEPUMEHTAITBHOTO HUCCIICIOBAHUS
V-VKE-1 [1] — yMeTh: UCN0ONIb30BaTh MATEMATHUECKUE
METObI B TEXHUYECKUX TPHUIIOKEHUSIX, PACCUUTHIBATH
OCHOBHBI€ YUCJIOBBIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
peraTh OCHOBHBIC 33/1a4i MAaTEMAaTHIECKON CTAaTUCTHKU;
peuiaTh TUIOBBIE paCYETHBIE 3a/1a4n

B-VKE-1 [1] — B1ageTh: METOIJaMU MaTeMaTHIECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CHCTEM,
OCHOBHBIMH IIPHUEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOaMH pabOThI C TPUKIAAHBIMUA TPOTPAMMHBIMHU
MPOAYKTaAMH

4. BOCIIUTATEJIbHBIA MIOTEHIIUAJL JUCHUTLIAHBI

Hampasnenus/uenun 3amauu Bocniutanus (ko) | BocnurarenbHblil mOTEHIMAN JUCITUTUIINH

BOCIIMTAaHUS

5. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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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,
XUMUYECKast CBSI3b. 2 3-
OcCHOBHBIE (5).x.p- YKE-
3aKOHOMEPHOCTH 4 1
XUMHUYECKHUX (5),43-3
TIPOIIECCOB. (5),43-5




(5),J1P-
6
(5),J1P-
7(5)

2 PactBopEI. 7-12 | 10/10/15 JIP-8 20 K.p-12 3-YK-
HucniepcHbie (5),JIP- 1,
HAHOCUCTEMBI 9 Vy-
DIIEKTPOXUMHUYECCKHE (5),JIP- VYK-1,
CHUCTEMBI. 11 3-

(5),x.p- YKE-
10 (5) 1,
V-
YKE-
1

3 DUBUKO-XUMHUYECKHIE 12-15 | 8/8/12 JIP-13 10 b/13-15 | 3-YK-
CBOWCTBAa  BJIEMEHTOB. (5),JIP- 1,
JlanTanongsl, 14 V-
AKTHHOUIBI. (5).x.p- VYK-1,
CoBpeMEHHbBIE METO/IbI 13 B-
paszeneHuss 1 OYUCTKH (5),JIP- VYK-1,

15 (5) 3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1
HUmoeo 3a 2 Cemecmp 30/30/45 50
KonTpoJbnbie 50 €] 3-VK-
MeponpusiTUsi 3a 2 I,
CemecTtp V-
YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1

* — COKpaIlleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX OallIoB J0OJDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZeyIoB:

| 0O0603Ha | IosiHOe HAMMEHOBaHHUE |




YCHHEC

B3

bonpmoe JOMaIIHEC 3aJaHUC

113

JlomarnHee 3aj1anue

JIP

JlaGopaTopHnas pabota

K.p

KonTponbHas pabota

DOK3aMeH

KAJIEHJIAPHBIN IVIAH

Tembl 3ansaTuii / Conepxxanue

Jek.,
yac.

Ip./cem.
, yac.

JIao.,
qac.

2 Cemecmp

30

30

45

Xumuyeckue cucrembl. CTpoeHHe aTOMa, XMMUYeCKas
cBsI3b. OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKHX
MPOIECCOB.

12

12

18

XuMu4ecKue CUCTeMBbI.

[Ipeamet u meTobl XUMHUH. MeCTO XUMHUH B CUCTEME
dbyHnaMeHTabHbIX HayK. OCHOBHBIC (DOPMYIIBHBIC DIIEMEHTHI
BEIIECTBA U UX CUMBOJIBHOE H300paKeHHE.

Xumudeckasi cuctema. BemecTBo, ero ¢ha3oBble COCTOSHUS U
XUMUYECKHe npeBpanieHusi. OCHOBHBIE CBOMCTBA XUMHUYECKUX
cucreM. XUMUYECKast IBOMCTBEHHOCTh. PacTBOpEI.

Tunbl XUMHYECKUX MTpeBpalieHni. OKUCIUTEIBLHO-
BoccTraHoBUTeNbHBIE peakiuu (OBP). Tunuunsie okucauTenn
Y BOCCTaHOBUTEIU. MeToibl cocTaByieHHs ypaBHeHnii OBP.

Bcero aytuTOpHBIX 4acoB

1 |

1

| 3

Ownaiin

0

0

0

CrTpoeHnne aToMa U XUMHYeCKasl CBA3b.

ATOM M €ro XapakTepUCTUKHU: SAPO, HIEKTPOHHAs 000JI0UKa,
3apsj siipa, Macca spa, pa3Mepsl saapa u atoma. M3oTomsl.
KBaHTOBO-MeXaHNYECKast MOZEIIb aTOMa: KBAHTOBBIE YUCIIA,
TUnbl opouTanei. Ilopsaok 3anoaHeHHs SHEPreTHYECKUX
YpOBHEW U MOAYypOBHEH (MUHUMYM 3Hepruu, npuHuun Ilaysny,
npaswio XyHJa, npaBuiio KieukoBckoro).

OneKTpoHHbIEe (HOPMYIIbI 371eMEHTOB. DOPMYJIBI B BUJIE
SHEPreTUUECKUX siueeK. BaeHTHOCTh 3JIeMeHTa /17151 OCHOBHOTO
1 BO30Y’KIEHHOTO COCTOSIHUN aToMa.

IIepnonnueckas cucrema J[.M1.MenneneeBa. B3auMocssi3b
XUMHYECKHUX CBOWCTB IIPOCTBIX BEILECTB C JIEKTPOHHBIM
cTpoeHreM aToMoB. Ciryuyan HECOOTBETCTBHSI BHICIIEH
BAJICHTHOCTH 3jieMeHTa HoMmepy rpynmsl [ICD. Xapaktep
3aBHCHUMOCTEH paJryCcoB aTOMOB, SHEPTUU MOHU3ALINH,
CPOACTBA K 2JIEKTPOHY U JIEKTPOOTPHULIATEIBHOCTH OT
11oJ10’keHus eMenTa B I11CD. MeTaiisl 1 HEMETAIUIbI.

Bcero aytuToOpHBIX 4acoB

1 |

1

| 3

Ownaiin

0

0

0

XuMun4eckas CBfi3b

Xumuyeckas cBsi3b. OCHOBHbIE BU/IbI (KOBAJIEHTHAs, HOHHA,
JIOHOPHOPHO-AKIIETITOPHAsI, BOJOPOIHAS U METAJUINYECKAs) U
XapaKTePUCTUKU (SHEPrus, AJI1HA, HAllPaBIEHHOCTD,
HOJISIPHOCTB U MOJIAPU3YEMOCTh) XUMHUECKON CBSI3U. MeTo/ bl
BaJICHTHBIX CBSI3€M M MOJIEKYJISIpHBIX opOuTanei. Bzaumocss3b
BHJIa, CBOMCTB XUMHYECKOM CBSI3U U 3JIEKTPOOTPULIATEIIBHOCTH
a1eMeHTOB. CBOMCTBA XUMHUUECKOM CBSI3U, COCTAB U CTPOCHHE
MoJiekyJs1. CreneHb okucienusi. CTpyKkTypHble (POpMyJIbl

Bcero AYAUTOPHLBIX YaCOB

2 |2 |3
Omnutaiig
0 0 0




MOJIEKYJI.
KoMimiekcHble coeIMHEHUS U TBOMHBIE COTU. TUIMHMYHEIE
KOMIUIEKCOOOpa30BaTeNH 1 JIUTaHIbl. B3auMOCBSI3b CTpOCHUS
KOMILIEKCOB ¢ THOpHIU3aIueil opOrTaIeii U 3JIeKTPOHHBIM
CTpOCHHEM KoMILIeKcooOpa3zoBarens. KoopauHanonHoe
yucio. JleaTatHocTh auragaa. CBOKMCTBA KOMILIEKCHBIX
COCIMHEHMI, KOHCTaHTa paBHOBecHs. Pa3pyiienue
KOMILIEKCOB B KOHKYPHUPYIOIIHUX PEAKITUSIX.

Knaccudukanys KOMIUIEKCHBIX COSTUHEHUH.
BayTtpukommnekcusie coenruaeHs. CelIeKTUBHOCTD MPHU
KOMIUIEKCOOOpa30BaHUU MOHOB METAIIJIOB C
MaKpOIUKINIECKUMU Jiuranaamu. [l{enodnpie MmeTamibl B
HEOOBIYHBIX CTEICHAX OKHUCIICHMUS.

OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHX MPOLECCOB
OcHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX MPOLIECCOB
@Oyukimn coctostHuA. TernoBoit 3pGeKT 1 FHTATBINSA
peaknuu. 3aKOHbI TEPMOXUMUHU. DHTAJIBITNS 00pa30BaHUs
XUMUYECKHX coenHeHNH. CTaHaapTHOE COCTOSIHUE.
OHtponus. JHeprus ' n66ca, ee CBs3b ¢ HaNpaBIEHUEM
XMMHYECKHX MPOLEcCcOB. PacueT TepMoimHaMUYECKIX
GYHKIUH XUMUYECKUX PEeaKIHil 10 CIIPaBOYHBIM JIaHHBIM.

O1eHKa peakIMOHHOM CITIOCOOHOCTH M YCTOHYHMBOCTH BEIIECTB.

VYpaBHEeHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKIIHM, MPOCTHIE
U CJIOKHBIE PEAKIUU, TOPSAIOK U MOJIEKYJIIPHOCTb.
Kunernueckue ypaBHEHUs peakiyid MEpBOro MOPsaKa.

3aKoH JAEMCTBUS MACC MO TaHHBIM PaBHOBECHUS U KUHETHKHU:
MIPUHLUIT COOTBETCTBUSI.

3aBUCHUMOCTb CKOPOCTH PEAKIIMH OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenue Apperunyca. DHEprusi aKTHBAIUH.
[lenubie 1 KonebaTenbHbIe peakiuu. OU3nUecKre METOIbI
AKTUBUPOBAHMS U YCKOpPEHHMS peakuuil. Karanms,
KaTaJIn3aTophbl, PEPMEHTHI.

Bcero ayiuTopHbIX 4acoB

2 |

2

|3

Owntaiin

0

0

0

XuMH4ecKkoe paBHOBecHe

OO6patumbie 1 HEOOpATUMBIE PEAKITUU. 3aKOH JIEHCTBHS Macc.
Pacuer xuMu4eckoro paBHOBECHS: pABHOBECHBIE
KOHIIEHTpalluH, cTeneHb npeppaiieHus. [Ipunmun Jle-
[TaTenpe. XMMUYECKOE pAaBHOBECHE B PACTBOPAX.
Jucconmarus cinadbix 3aeKTposuToB. ['maponus. 'naponaus mo
KaTHOHY U aHUOHY: U3MEHEHUe xapakTepa cpeasl. Koncranra
ruipoiau3a. XMMHUYECKOe paBHOBECUE B T€TEPOreHHBIX
cuctemax. 3akoH beptno-Hepucra. [Ipoussenenue
PacTBOPUMOCTH.

KoHcTaHnThl paBHOBECHSI KAK OCHOBA MaTE€MaTHYECKOTO
MOJIETTMPOBAHUSI XUMUYECKUX MTPOLIECCOB.

Bcero ayiuTopHbIX 4acoB

2 |

2

|3

Owntaiin

0

0

0

XuMnueckass KHHeTHKA

YpaBHEHHE CKOPOCTH, KOHCTAaHTa CKOPOCTHU PEAKIIH, TPOCThIE
1 CJIOXKHBIC pCaKU, MOPAA0K U MOJICKYJIIPHOCTD.
Kunernueckue ypaBHEHUs peakiyid MepBOro mopsaKa.

3akoH ﬂeﬁCTBHH MacC Mo JaHHBIM PpaBHOBECUA U KUHCTUKU!
MIPUHIIMIL COOTBETCTBUS.

Bcero ayiuTopHbIX 4acoB

4 | 4 |3
OmnJtaiia
0 0 0




3aBHUCHUMOCTb CKOPOCTH PEAKIIMK OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenue Apperunyca. DHeprusi aKTHBAIUH.
[lenubie 1 KoebaTenbHbIC peakiuu. OU3nIecKue METO b
aKTUBUPOBAHMS U YCKOpPEHHMs peakuuil. Karanms,
KaTajan3aTopsl, DEPMEHTEHI.

7-12

PacTBopbl. JlucniepcHbie HAHOCHUCTEMbI
DJIEKTPOXMMHUYECKHE CHCTEMBI.

10 10 15

PacTBOpbI

WneanbHble 1 peanpHble pacTBOpbl. ConbBaTanus
(ruapararius) SJeKTPOIUTOB; JUCCOLUAIUS, HIOHHAS U
MoJieKyJIsipHas accounanus. CuibHbIE U Cl1a0ble JIEKTPOJIUTHI.
PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
pacTBOpUTENS. DIEKTPOIUTUYECKAS AUCCOLUALINS BOJBI U
BOJOPOAHBIN MMOKA3ATENb.

Konnurarususle cBoiicTBa pacTBOpOB. 3akoHbl Payns u Bant-
I'odda. Cs3b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBICHUE,
TEMIIEPATYPbI KUIIEHUS U 3aMEP3aHHMsl) C COCTOSITHUEM
PacTBOPEHHOI'O BEIIECTBA.

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

Bcero AYAUTOPHBIX YaCOB

2 |2 |3

Omnuiaiig

0 0 0

JAucnepcHble HAHOCUCTEMbI

JlucriepcHOCTh U TUCTiepCcHbBIe crucTeMbl. Kitaccupukamnus
KOJUTOMIHBIX CUCTEM. 30JI1 U Tellu.

Crpoenue muriemisl. [IpaBuno [TeckoBa-DasiHca. AncopOmmst.
[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA U UX BIUSHUE HA
CBOMCTBA JUCTICPCHBIX CUCTEM U MMOBCPXHOCTHOC HATSIXKCHUC.

Bcero AYAUTOPHBIX YaCOB

2 |2 |3

Omnutaiig

0 0 0

10-12

DJIeKTPOXMMHUYECKHE CHCTEMBbI

TuIbI 2MIEKTPOXUMUYECKUX MPOIeccOB. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOIHOM AIEKTpUUYECKUI CIIOM,
3JIEKTPOJIHBIN MOTEHIINAJI, €r0 3aBUCMMOCTh OT Marepuaia
3JIEKTPOJIOB U COCTaBa pacTBopa. YpaBHeHue HepHcra.
DNEeKTPOAHBIC TOTCHITUANIBI, PSI/I HATIPSKEHUS.
Kinaccudukanus 371eKTpo10B, XUMUYECKHAE PEAKIIUH,
IpoTeKarolue Ha HUX. ['a30BbIe 31eKTpOoabl (BOJOPOIHBIH,
KHCJIOPOJIHBIN ). NOHOCEIIEKTUBHBIE 3JICKTPO/IBI.
lManbBaHMYECKUI A7IEMEHT. DIEKTPOABIKYIIAS CUJIa.
XHUMHYECKHE UICTOUYHUKH TOKa (0OpaTuMbie, HEOOpaTUMBIE,
TOTLJTMBHBIE).

OnekTponn3. [locaeqoBaTenbHOCTD SJIEKTPOAHBIX MPOIECCOB
JUTsl BOJIHBIX PAacTBOPOB 2JIEKTpoUTOB. [lepeHarnpsikenue.
OCHOBHBIE BU/IbI KOPPO3UU METAILIOB. DJIEKTPOXUMUYECKAs
koppo3ust. Koppo3usi MmeTayuioB u mpodiiema HaJIeKHOCTH.
MeTo/1bl 3aIUTHI OT KOPPO3HUH.

Bcero AYAUTOPHBIX YaCOB

6 |6 |9

Omnutaiig

0 0 0

12-15

DOU3NK0-XUMHYECKHE CBOMCTBA 3JIeMeHTOB. JIaHTaHOU I,
AxTtuHOUABbI. COBpeMeHHbIE MEeTOAbI Pa3/ie/ieHusl U
OYMCTKH

13-14

CsoiicTBa s-, p-, d- u f-3;1eMeHTOB. PaIn0aKTUBHOCTD U
paauoxXuMusi.
Bonopon

Bceero AYAUTOPHLBIX 4YaCOB

2 |2 |3

Omutaiin




XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C IPOCTHIMU
BeIleCTBaMHU. ATOMAapHBIN Bogopo. [ unpuasl (MOHHBIE,
KOBQJICHTHBIE, COCIMHEHUS BHEAPEHUSI), METObI MTOIYUYEHUS U
cBoicTBa. M30TOMBI BOIOPOIA U METOIBI UX Pa3IeJICHHUS.
N3omepsl. 'mapunsl kak 3Heprovocurenu. BogoponHas
SHEpreTHKa.

s- u d- metasisl | rpynmsl

CpaBHEHHE 3JIEKTPOHHOTO CTPOEHUS U PEAKIIMOHHOM
criocobHocTr. COeIMHEHHSI METU U 30JI0Ta B PA3IMYHBIX
CTEMEHSX OKHCIIEeHUs. MeToAbl MOTyYeHHUs U 00J1acTH
MIPUMEHEHUS.

f-anements I11 rpynmsr

OO01mast U cpaBHUTENbHAS XapaKTepUCTHKA. JlaHTaHOUTHOE U
AKTUHOWJHOE CKAaTHE, 3aKOHOMEPHOCTH U3MEHEHUS CTENIEHEN
OKHUCJICHUSI. XMMUYECKHE CBOMCTBA B PA3JIMUHBIX CTETICHSIX
okucieHus. KomiekcHble coetnHeHus. MeTosl pa3ieneHus
u nonydeHus. O0nacTu MpuUMEHEeHUs. XUMUS Iepusi, EBPOIus,
TOpUs, ypaHa. AKTUHOUJIbI B AaTOMHON SHEPIETHKE.

14

CoBpeMeHHbIE METO/IbI Pa3/ieJIeHUs] U 0YMCTKH BhIENIECTBA
CoBpeMeHHbIE METObI Pa3/IeTICHHs U OUUCTKH BEIECTBA
XuMu4eckue UIeHTU(UKALNS U U3MEPEHHE

AHanutnyecknid curHan. KauecTBeHHBIN U KOJIMYECTBEHHBIN
ananu3. KauecTBeHHbIE peakIUu.

CoBpeMeHHbIE METObI Pa3/IeTICHHs U OUUCTKH BEIECTBA
Pacrnipenenenue BemecTB Mex Iy GazamMu: sKUIKOCTh-TIAP
(meperonka, peKTU(UKAISA), KUIKOCTh-KHIKOCTh
(9KCTpaKIus), JKUIKOCTh-TBEpAOE (OCaXKICHUE, IIEMEHTAIIUS,
pacTBOpEeHHNE, HOHHBIN OOMEH, KpUCTAJUTH3allns ), Tap-TBEPI0e
(razoBast xpomarorpadus).

Bcero ayiuTopHbIX 4acoB

4 | 4 |6

Owntaiin

0 0 0

14 -15

PaguoakTHBHOCTH M PAIHOXUMMSI.

PaI[I/IoaKTI/IBHOCTB nu pal[I/IOXI/IMI/ISI

W3oronus. PaanoakTUBHOCTE U €€ BUILL. B3anMoaencTBre
I/I3.Hy‘-IeHI/I$I C BCUICCTBOM. CI/IHTCS HOBBIX JJICMCHTOB.
HcTtouHnky paguanuu ¥ X BO3JIEUCTBHE HA OPTaHU3M.
HpeILeHBHO-I[OHyCTI/IMBIe KOHLICHTpaI_II/II/I U METOABI UX
onpeneneHusl. TOKCUIHOCTD. PSIbI TOKCUYHOCTH TSKETBIX
METaJJIOB.

Bcero ayiutopHbIx 4acoB

2 |2 |3
Omu1aiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIUIA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

OK ONEeKTPOHHBINA KypC

1M [ToTHOTEKCTOBBIN MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEpaKkTUBHBIN CaUT




TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

OcHOBHBbIE THIIBI XUMHY€CKHX peakunifl

Jlaboparopuas paboTta. OCHOBHBIC TUITBI XUMHYECKHUX
NpEeBpAIICHHA, PEaKIMy 3aMeIICHHsI, Pa3I0KeHHs, OOMeHa,
COCANHCHUA

OcHOBBI 00bEMHOI0 KOJIMYECTBEHHOT0 aHAJIN3Aa

OCHOBBI 00BEMHOI'0 KOJIMYECTBEHHOI'O aHAIN3a
JlaGopaTtopHnas pabota. [IpuroroBieHue pacTBOpOB.
Turpumerpus

OCHOBBI CIIEKTPAJIbHOI0 KOJMYECTBEHHOI0 AHAJIN3a
OCHOBBI CHIEKTPATBLHOTO KOJMYECTBEHHOTO aHAN3a
Jlaboparopras pabota. POTOKOLTOPUMETPHUECKOE
orpesieNieHNe KOHIIEHTPAIUKA PACTBOPEHHOT'O BEIIECTBA.

DHepreTnkKa XUMHYECKUX MPOLECCOB

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

nabopaTopHas paboTa (IeMOHCTPAIIMOHHAS ) OTIPEICTICHUE
TEIIOBOTO Y deKTa

JHepreTuKa XUMHYECKHX MPOLECCOB

QHGPFGTI/IKa XUMHYCCKUX ITPOLCCCOB

Pacuer TepmoanHaMuuecKux (QyHKIMH XMMUYECKUX peaKIUii
IO CIIPaBOYHBIM JaHHBIM. OIleHKa peaKIIMOHHOW CITIOCOOHOCTH
U YCTOMYNBOCTH BEILECTB.

XuMHYecKass KHHETHKA

XuMu4eckass KHHETHKA

Jlaboparopnas pabota "Xumudeckas KWHETHKA" OMBIT 1
KOHIICHTPAIMOHHAs 3aBUCUMOCTh

XuMHuyeckasi KHHETHKA

XuMHUecKasi KHHeTHKa

JlaGopartopnast padora "Xumuueckas kunetuka" OIBIT 2,
3aBUCUMOCTbB OT TeMIiepatypbl. OnpeneneHue sHEprun
AKTHBAIMHU

XuMH4YecKkoe paBHOBecHe
XHUMUYECKOE PaBHOBECHE
Jlaboparopnas pabota "Xumuueckoe paBHoBecHe"

KoMmiiekcHbIe coefTUHEHUS
JlaGopaTtopHast pabota. CBONCTBAa KOMILIECKCHBIX COCIMHCHHIA

10

JAucnepcHble CHCTEMBI
JlucnepcHble HAHOCUCTEMBIL.
Jlabopartopnast pabota. Komnonaneie pactBopbl. CBOHCTBA




KOJUIOUJHBIX CUCTEM. 30JIb-T€JIb TEXHOJIOTUU. MeTO bl
MOJTyYEHUs U pa3pylIeHUs] KOJUIOUIHBIX CUCTEM.

11

OKuCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
OKHCIIUTETHEHO-BOCTAHOBUTEIIBHBIE CUCTEMBI

JlaGopaTtopHnast pabota "OKHCIUTEITbHO-BOCCTAHOBUTEIHHBIC
peakuun"

Kontponsnoe tectupoBanue no OBP

12

DJIeKTPOXUMHYECKHe CHCTEMbI

DIIEKTPOXUMUYECKUE CUCTEMBI.

JlabopaTtophnast padorta. 3aBucumoctb IJIC raqbBaHUYECKOTO
AJIEMEHTA OT KOHIIEHTPALlMU HOHOB BOJIOPOAA.

13

CBolicTBBIA JIAHTAHOUIOB U AKTHHOHU/I0B
CBolCTBa COeJUHEHUN JaHTAHOUIOB U aKTHHOUIOB.
Jlaboparopras padota. CBoiCTBa COCTMHEHUN TIEpHs, TOPHS,

ypaHa

14

CoBpemeHHBIC METObI Pa3/ieJICHUs] H OYUCTKH
CoBpeMeHHbIE METO/IbI Pa3/IeJICHHS U OUNCTKH.
JlaGopaTopHast pabota. XUMHUYECKHE METO/IbI OCAXKACHUS.
Koo dunmeHTs! n3BIeYeHUS U pactpeieeHusl.

15

CoBpeMeHHBbIE METObI Pa3/ieJIeHUsI H OYUCTKH
CoBpeMeHHbIE METO/IbI Pa3/IeJICHHS U OUUCTKU.
JlaGopaTtopnast pabota. HOHHOOOMEHHAsI COPOIIHSI.
KoaddutmenTs! n3BnedeHus u pacupeaeaeHusl.

16

ATTecTanus pa3esioB Kypca XuMHUH
ATTecTanus pa3enoB Kypca XUMHH

TEMbI TIPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

BxoaHo# KOHTPOJIb 0230BbIX 3HAHUMH

BxoaHO# KOHTPOJIh MIKOJBHBIX 0a30BBIX 3HAHUN, YMEHUH,
BJIAJICHUI IO XUMUMU.

OcCHOBHBIE KJIacChl U pallMOHAJIbHASI HOMEHKJIAaTypa
HEOPraHWYECKUX BEUIECTB

BemectBa u XxuMHuuyeckue npeBpanieHus

Turnbl XUMHYECKUX PEAKIIMN U HOHHBIC YPABHEHUS.

Crexuomerpust

Crexuomerpus

Pacuetsl mo xumuueckuM HopMyiiaM U ypaBHEHUSIM
XUMHUUYECKUX PeaKInil

KoHTposibHBIE TECTHI.

3amura nomamHero 3aganus no reme ''Homenkiaarypa




BelecTB"
3amuta /13 «Knaccer BemectB. Homenknatypa. MonHbie
peakiu (13 TeMbl 2)». 3anura JIP2, JIP4

Crtpoenue aToma

Crpoenue aroma. Ilepuonnueckas cucrema JI.11.Menneneesa
Ctpoenue atoma. DiieKTpoHHbIE hopMyJibl. B3anMocBsi3b
XUMHUYECKHUX CBOWCTB IIPOCTHIX BEIIECTB C JIEKTPOHHBIM
CTPOCHHEM aTOMOB.

Xumuyeckas cBsi3b OCHOBHBIE BUJIbl XUMHUUECKOH CBSI3H,
KOBaJICHTHAs, HOHHAs, METAJUTMUECKas

KonTpoabHnas padora no teme "CTtpoeHue aromMa u
XUMHUYecKas CBA3b'"

KoHnTtponbhas padora "CtpoeHue aToMa 1 XUMHUYECKast CBSI3h".
KonTposbHbIE TECTBI

KP

JHepreTuKa XMuMH4YeCKUX NPOLeCcCOB

3HepF€TI/IKa XUMHYCCKUX ITPOLCCCOB

Pacuer TepmoanHamMudeckux QyHKIUH XMMUYECKUX peaKIii
10 CIIPaBOYHBIM JaHHBIM. OIIeHKa peaKIIMOHHON CITIOCOOHOCTH
Y YCTOMYMBOCTH BEIIECTB. 3allluTa JJOMAIIHETO 3aJaHus
"DHepreTuka XUMHUUYECKHX MporeccoB” 3ammTa /I3

XuMHuYyecKass KHHEeTHKA

XuMuueckass KHHETHKA

3aBHUCHMOCTH CKOPOCTH XUMUYECKHUX PEAKIIUMA OT
KOHLIEHTpalUU, TEMIIEPATYpPhl, IPUPO/IbI BEIIECTB.
KonTposbHbIE TECTBI

XuMHuYyecKoe paBHOBecHe

Xumnueckoe paBHoBecue. 3/IM paBHOBeCHS /1J11 TOMOTE€HHBIX
N TCTCPOTCHHBIX IMMPOLECCOB KOHTpOJ'II)HI)IG TECTHI
CemectpoBblii KOHTpOab: KP

KommnuiekcHbie coennHenusi. KOHTpoJibHbIE TeCTHI
CBolCTBa KOMIUICKCHEIX COSAUHEHMM. Jluccomuanmsi,
KOHCTAHTa HECTOMKOCTH.

10

Kosutonaubie cucrtembl. CTpoenne 30J1eit
Komnouaneie Hanocuctem. CtpoeHue 30i1ei. Y CTOMYMBOCTD
3o07ei. Cxembl mutessi. KOHTpOJIbHbIE TECThI

11

HTorosasi KOHTpoOJIbHASA Pad0oTa 10 OCHOBAM TE€OPHUU
XHMHUH U OCHOBHBIM 3aKOHOMEPHOCTSIM NPOTEeKAHUS
peakuuii (tema 14)

HToroBast KOHTpOJIbHAsE paboOTa 0 OCHOBAM TEOPUU XUMHUH U
OCHOBHBIM 3aKOHOMEPHOCTSIM MPOTEKAHUS peaKIHi

12

PacrTBOpsI
PactBopsl. KosuturaruBubie CBOKMCTBA pacTBOPOB. 3a1a4M Ha
3akoHbl Bant-I'odda u Payns. KonTposnbHbIe TeCThI

13

POusnko-xuMuUIecKne cBoicTBa f-371eMeHTOB.
du3nKko-xuMHuuecKkue cBoicTna f-3neMeHToB. JlaHTaHOUIBI U
akTUHOUbl. KOHTPOJIbHBIE TECTHI

14

COBpeMeHHI)Ie METOAbI pasac/JICHUS 1 OIUCTKHU




CoBpeMeHHbIE METO/IbI Pa3/ICIIEHUS] U OYUCTKH (METObI
OCaKIEHUS, Ta30TPOHCIIOPTHBIE PEAKIINH, YKCTPAKIINS,
noHoobMeHHas cop6uust). Kpurepuu s dexrnBnoctu
METO/IOB.

15 Tunosble 321244 M YIIPaKHEHUA
Pemenue TUIIOBBIX 33134 U YIIPAKHEHUH 110 KypCy XUMUH,
Tema 17

16 ATTecTanms Mo Kypcy XuMuu
3amura bJ13

TEMbI CEMMHAPOB

Henesn | Tembl 3ansTuii / Coaepxanue

2 Cemecmp

1 YkaxuTe Ha3BaHHe MYHKTA
Beeaute 31ech MOIpOOHOE ONMCAHUE YHKTA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

* M3yuenue kypca XuMuu c npubiieucHueM off-line u on-line TexHonoruit. Xumudyeckuit
HKCIEPUMEHT ¥ AMCTAHIIMOHHBIE (HOPMBI (JEKIMH, TPAKTHUYECKUE 3aHATHUS, KOHTPOJBHBIE PaOOTHI,
JIOMAIITHKE 3aJaHusl, TECTUPOBAHNE) C UCIIOJIb30BaHUEM IIaThOpM zoom u skype niist OusHeca.

* PaGoTa CTy/IEHTOB C AJIIEKTPOHHBIMU Y4eOHMKaMH Ha caiite online.mephi.ru (oOmas Xumus
https://online.mephi.ru/course/view.php?id=224, AJIEKTPOXUMHUYCCKHE MIPOIIECCHI
https://online.mephi.ru/course/view.php?id=225,  cBoiicTBa  >I€MEHTOB H  HMX  COEIMHEHUH
https://online.mephi.ru/course/view.php?id=226

Xumuyeckas UACHTUDHUKAIMS U METObI paszeneHus U OUYHUCTKH
https://online.mephi.ru/course/view.php?id=227.

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

* yueOHo-uccienoBarenbckue padorsl B pamkax CXWMb-19 (cTyneH4eckoro XMMHYECKOTO
HCCIIE0BATEIIbCKOTO OF0PO)

* [TonroroBka pedepaToB U IEKTPOHHBIX MPE3CHTALUH JICKITHIA

* Kadenpanbras xkoHpepeHUs y4eOHO-UCCIENOBATEIbCKUX paboT ¢ MpHUBICYCHUEM
NpeCTaBUTENEH IPYTUX By30B MOCKBBI.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOH/] OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE 00ECIIEUYNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTaroB oOydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3p Mexay (opMHUpPyeMBIMH KOMIIETEHLUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClleAyIoLIel Tadnuie:

Komnerenuus NuaukaTopbl 0cBOCHHS ATTecTallMOHHOE MEepPONpHUsiTHE
(KII 1)

YK-1 3-YK-1 3, k.p-8, x.p-12, B/13-15, JIP-1,
JIP-2, x.p-4, A3-3, A3-5, JIP-6,




JIP-7, JIP-8, JIP-9, JIP-11, x.p-
10, JIP-13, JIP-14, x.p-13, JIP-15

Y-VK-1 3, k.p-12, B/13-15, JIP-8, JIP-9,
JIP-11, x.p-10, JIP-13, JIP-14,
K.p-13, JIP-15
B-VK-1 3, B/I3-15, JIP-13, JIP-14, k.p-
13, JIP-15
YKE-1 3-VKE-1 3, k.p-8, k.p-12, BA3-15, JIP-1,

JIP-2, k.p-4, 13-3, 13-5, JIP-6,
JIP-7, JIP-8, JIP-9, JIP-11, k.p-
10, JIP-13, JIP-14, k.p-13, JIP-15

V-VYKE-1 9, k.p-12, B/I3-15, JIP-8, JIP-9,
JIP-11, x.p-10, JIP-13, JIP-14,
K.p-13, JIP-15

B-VKE-1 9, B/13-15, JIP-13, JIP-14, k.p-
13, JIP-15

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[lkana Kaxa0ro KOHTPOJBHOIO MEPOMPUSTHS JISKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOIO
MakcUMaJbHOTo Oajia BKIIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe oneHuBaercs mno 100-
OayIHbHOM IIKaJe U MpeACTaBIsieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO CHG,I[YIOH_[eﬁ IIKaJION:

Cymma Ornenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
OaIoB OaJUTHHOM IIIKaJe ECTS y4eOHOM TUCITUTLINHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYIEHTY, €CJIH OH IITyOOKO M MTPOYHO
YCBOMWJI IIPOTrPAMMHBIN MaTepuall,
HUCYCPIBIBAIOLIC, MMOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjaract, yMeCT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUa MOHOIPapUUECKOM

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

MaTepua, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, He JIO0MmycKas

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

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

H 60 2— F O1eHKa «HEYTOBIETBOPUTEIHHOY»
HKE .
«HEYOOBILEMBOPUMENLHO BBICTABIISIETCS CTYIEHTY, KOTOPHIi He




3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
cymecTBeHHbIe omnOKku. Kak npasuio,
OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110
COOTBETCTBYIOIIEH JUCHUILTHHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEPHOCTU MPOTEKAHUS XUMHUUECKUX PEAKIUN (XUMHUECKasi TEPMOAMHAMUKA,
KMHETHKa, paBHOBECHE) : yueOHOe mocobue mo Kypey oomeit xumuu, Mocksa: HUAY MU®DU, 2015

2. OU 3-19 3aKk0OHOMEpPHOCTH NMPOTEKAHUS XUMHUECKUX PeaKLui (XMMHYEecKasi TEPMOIMHAMHUKA,
KMHETHKa, paBHOBECHE) : yueOHOe mocobue 1o Kypey ooueit xumuu, Mocksa: HUAY MU®DU, 2015

3. 54 K68 O6mias xumus : yueOHuk, MockBa: Axkamemus, 2013
4. 54 C23 CO0opHUK TECTOB U 3aJ1a4 10 Kypcy xumud : , Mocksa: HUSY MUDU, 2014

5. OU C23 COopHHK TECTOB | 3a/1a4 110 Kypcy XUMUH : yaeObHoe mocobue, Mocksa: HUAY MUDU,
2014

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

7. 54 O-28 OO0mas xuMus : 1ab0paTOPHBII MPakTUKYM: yuyeOHoe ocoOue /it By30B, E. A. AHanbeBa
[1 nop.], Mocksa: HUAAY MU®DU, 2010

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

JOTIOJIHUTEJIbHA S IMTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, Harlow: Pearson Education Limited, 2015
2. 546 H52 Heopranndeckasi XuMus : yaeOHOE Tiocodue 11t By30B, , MockBa: MUDU, 2007

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

4. 54 X76 [locobue nmo XxuMuu AJis MocTynaromux B By3sl : , I'. I1. Xomuenko, MockBa: HoBast Bonna,
2007

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



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

[MTPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

1. Kadenpa ocHamena He0OX0AMMBIM 000PYI0BAHHEM, XUMUYECKON MTOCYI0N U PEaKTUBAMM JIJISt
peanuzanuu nadopatop (b-202, b-204, b-201)

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

Ha mepBoMm 3aHATMM 1O JaHHOW y4eOHOW AMCUMIUIMHE CTYIEHTHI MOJYYarOT MOJIPOOHYIO
MHGOPMALIMIO IO KaJEHAAPHO-TEMAaTHUECKOMY IUJIaHy 3aHATUH, CTPYKTYpe HpPOBEAEHUS KaKIO0ro
3aHATHUS U CUCTEMON (hOPMUPOBAHUS OLIEHOK.

K kaxmoMy 3aHATHIO CTYJCHT BBINOJIHSAET JOMAIIHEEe 33aHue (MHAWBUIYAIbHbIM BapHaHT W3
cOOpHUKa TECTOB M 33Ja4 MO KypCy XMMHH) B Ka4eCTBE MOATOTOBKU K BXOAHOMY KOHTPOJIIO 110 TEME U
MPOXOAUT TECTHPOBAHWE II0 HM3y4aeMol Teme Ha moptane online.mephi.ru. B nomamrHroo
MOATOTOBKY BXOJUT MUCbMEHHOE 0(hOpPMIICHHE TaO0OpaTOPHOM PabOTHI.

CryneHT He ToMmycKaeTcs K 3aHITHIO 0e3 JOMallHel MoArOTOBKH.

B nauvane 3aHsTus mepen Kaxkaoil 1abopaTOpHOM pabOTON CTYyAEHT BBINOJHAET  TECTHI
BXOJTHOTO KOHTPOJIsL ISl AOIycKa K TabopatopHoit padoTte. Llenb KOHTPOIBHBIX TECTOB 3aKIHOYAETCS
B IIPOBEPKE YCBOEHUS CTYACHTOM TEOPETHYECKON YacTH JIAOOpaTOpHOU pabOThl U €ro TOTOBHOCTHU K
BBIIIOJIHEHUIO 3KCIiepuMeHTa. Ha TecTsl BXOJHOro KOHTPOJs oTBoAUTCS 15-20 MUHYT.

Jlomyck K JabopaTopHOW paboOTe MOMHMO TECTOB BXOJHOTO KOHTPOJS BKIFOYACT YCTHBIN
OIPOC CBSI3aHHBIN C 0OCYXKIEHHEM LIENN PadOThI, TEXHUKH 0€301MacCHOCTH P paboTe ¢ mpudopaMu u
peaKTHBaMH, METOAWKH SKCIEPUMEHTa W TIOCIIEOBATEIBEHOCTH AITAIIOB BBHITIOJHEHUS J1a00PaTOPHOM
paboTHI.

[lo 3aBepmieHMIO SKCIEpUMEHTa CTYAEHT 3amuiiaer JjaboparopHyio padory. OnH
MPEIOCTaBIIAECT MPEIOoAaBaTel0 MOJyYeHHbIe Pe3yJbTaThl padOThl, KOTOphIE 00S3aTENBHO JOJKEH
OOBSICHUTB, CIIENaTh BHIBOABI U OTBETUTh Ha BOMIPOCHI KOHTPOJIBHBIX TECTOB IO 3alIUTE TaO0OpaTOPHON
paboTHI.

B KxoHIIe 3aHATHS CTYAEHT IOJIyYyaeT UTOTOBYIO OIICHKY, KOTOpasi BKIIOYAET pe3yJbTaT TECTOB
BXOJHOTO KOHTPOJISL ¥ OLICHKY 32 BBIITOJHEHHE U 3aIUTY JIA0OPATOPHOU PaOOTHI.

JI71st TOATOTOBKY K 3aHATHSAM CTYACHTaM PEKOMEHIOBaHbI:

- JIGKIITMOHHBIN KYpC;

- y4eOHMKH H y4eOHO-METOJIUYECKHE IOCOOMs, yKa3aHHbIE B CIUCKE PEKOMEHIyEeMOH
JUTEPaTyPhL;

- DJIEKTPOHHBIC YUeOHUKH Ha caiite online.mephi.ru



- DJICKTPOHHBIC KYPChI Ha MOPTajie OTKPHITOTO 00Opa30BaHUS

WTOroBeIii KOHTPOJH MO MUCHUIUIMHE MPOBOIUTCS B (opme, MPEeayCMOTPEHHOW Y4eOHBIM
TIJTAHOM.

Cucrema KOHTPOJISI KAYECTBA 3HAHUM CTYJIEHTOB

*Texkymmii KOHTpPOAbL — (opmMa KOHTpPOJISI KauyecTBa H3YYCHHS CTYJACHTOM OTIEIbHBIX
3JIEMEHTOB JIMCUUIUIMHBI U BBINOJHEHUS 3aJJaHUI B paMKax ayJUTOPHOU M CaMOCTOSITEIbHON paboThI
ctyneHTa. dopMa U CpPOKHM TEKYIIETO KOHTPOJS, a TaKkKe ero BKJIaJ B PEe3yJbTUPYIOIIYIO OICHKY,
3a)MKCUPOBAHBI B 3apaHee YTBEPKACHHBIX TPOrpaMMax TUCIUTUINH.

eAtTectanus pasfena — QopmMa KOHTPOJIS KauecTBa 3HAHWM CTYJEHTa, MPOBOIMMAS TI0
OKOHYAHUM pazfena ydeOHoW aucuurinHbel. dopma W CpOKHM KOHTpOJIA, a TaKkKe €ro BKJIaa B
PE3YIBTUPYIOIILYIO OLICHKY, 3a()MKCHPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOTPAMMAaX JUCIUTLINH.

*IIpoMexxyTouHas aTTecTanus (J1ajgee aTTecTaiys) — aTTecTalus CTyJACHTOB 0 JTUCHIUILTAHAM,
W3yYEHHBIM B TeueHue cemecTpa. DOpMbI arTecTalMi 1O KaXAOW IUCHUIUIMHE OIPEACIISTIOTCS
y4eOHBIM TIIIAHOM.

*MIToroBeiii KOHTposib — ¢opMa KOHTPOJS KauecTBa 3HAHHWM CTyJEHTa, MPOBOJMMAs I10
3aBepUICHUM W3Y4YeHHsS JOUCUHUIUIMHBL DopMa W CPOKM MPOBEACHUS HMTOTOBOTO KOHTPOJIA
3auKkcHpoBaHbI B pab0UMX yUeOHBIX IIaHaX.

Cucrema OLEHKH 3HAHUN CTYJEHTOB

TpeOoBaHMs K 3HAHUSAM, YMEHUSM, BIAJICHUSIM CTYACHTA

* MakcuManbHBIH 0aiI 1Mo JaHHOMY BHIY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» O 5-
TH OaJUIbHOM CHCTEME) BBICTABIISICTCS CTYICHTY, €CIIM OH TIIyOOKO YCBOMJ H3y4aeMyl TeMy Kypca
XUMUH, UCUEPIBIBAIONIE, MTOCIEI0BATEIFHO, YETKO U JIOTHYECKH CTPOMHO €€ M3JIaraeT, yMeeT TECHO
yBSI3BIBATh TEOPHIO C MIPAKTUKOM, HCIIOJIB3YET B OTBETE COBPEMEHHBIN Hay4YHbIN MaTeprall o XUMHUH.

* bann, coorBerctBytomuii 70 + 89% OT MakCUMaIbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO 5-TH
OaIbHOM cHCTEeME), BBICTABISETCS CTYJEHTY, €Cld OH TBEPAO 3HACT MaTepuaj, TPaMOTHO MU TIO
CYLIECTBY M3Jaraer €ro, He JOIMyCKas CYIIECTBEHHBbIX HETOYHOCTEW B OTBETE€ Ha BOIPOC U
BBITIOJIHEHUH 3aJaHUsl.

* bami, coorBerctBytoumii 60 + 69% OT MakcUMaJbHOTO (OTBEYAET OIICHKE
«YIIOBJICTBOPUTEIILHO»), BBICTABJISETCS CTYIEHTY, €CIIM OH HMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuaiga, HO HE YCBOWJI €ro JACTalieid, JTOMyCKAaeT HETOYHOCTHU, HEIOCTATOYHO MpaBUIIbHBIE
(hOpMYITUPOBKH, HAPYIICHHs] JIOTHYECKOM TIOCIECIOBATEILHOCTH B HW3JIOKEHUH POTrPAMMHOTO
MaTtepuana.

 bamn, coorBercTByromuid MeHee 60 OT MakcuMaiabHOrOo  (OTBEYAaeT  OIEHKE
«HEYAOBIETBOPUTENIBLHO»), BBICTABIAETCS CTYACHTY, KOTOPHIi HE 3HAaeT 3HAYUTENIbHON dYacTu
MpOrpaMMHOTO  MaTepuana, JOMyCcKaeT CyllecTBeHHble omuOku. Kak mpaBmio, oleHKa
«HEYJOBIETBOPUTEIIBHO» CTaBUTCS CTyJIEHTaM, KOTOphIE HE MOTYT MPOJODKHTH OOydeHue 0e3
JOTIOJTHUTENBHBIX 3aHITHI MO0 COOTBETCTBYIOLIEH AUCIUIUIMHE.

HroroBas oreHka npeacTaBisieT co00il cyMMy OaijioB, 3apab0TaHHBIX CTYJIEHTOM B CEMECTpE
B paMKax TEKYIIEro KOHTPOJIS, aTTeCTallMU Pa3/eiOB M Ha 3a4€TE WU YK3aMEHE.

[IIkana oreHKH 00pa30BATENBHBIX JOCTHKEHUN

Orenka o 5-6anpHoit mkane Cymma 6amnoB 3a pasaensl Onenka ECTS

5 — «otauudo» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yZ1OBJETBOPUTEIBLHO» 65-69



60-64 E
2 — «ueynosaerBoputensHo» Huxe 60 F

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

Ha mepBoM 3aHATHUM 10 JaHHOH y4eOHOH MUCHUIUTMHE HEOOXOIMMO O3HAKOMHTH CTYIEHTOB C
KaJIeHAApHO-TEMAaTUYECKUM IUIAHOM  3aHATHH, CTPYKTypOoll KaXIOro 3aHATHA M CHUCTEMOM
(hopMHUPOBAHHEM OILICHOK.

B Havane kaxaoro 3aHATUS IpernojaBaTelb JODKEH JaTh MOSCHEHMS 10 M3y4yaeMoil TeMe,
IIPEJOCTaBUTh BO3MOXKHOCTh CTYJI€HTaM 33JaBaTh JOMOJHUTENIbHBIE M YTOYHSIOLINE BOMIPOCHI U
IIPOBECTU NUCbMEHHBIN BXOJHON KOHTPOJIb 110 TeMe. OLIEHUTh pe3yJIbTaT OTBETA.

[lepen BbImosHEHHEM JIAOOPATOPHON pabOTHI MpenoiaBaTelNb JOHKEH MPOBEPUTH MUCEMEHHOE
oopmieHre B 1a0OpPaTOPHOM KYypHaje U TEOPETUYECKYIO MOJATOTOBKY CTYAEHTOB K BBITIOJTHEHUIO
1ab0paTopHOI pabOTHI.

B npouecce BbinonHeHUs J1a00paTOpHOM pabOThI MpenojaBaTeNb JIOJKEH OLIEHUTh CTENEHb
OCBOCHMS CTYJIEHTOM METOIMK AKCIEPUMEHTa, INPUOOPETEHHs] HAaBBIKOB PAOOTHI C XUMHUYECKUMHU
BEILIECTBAMU, U3MEPUTEIILHON NIOCY 101, JTaOOPaTOPHBIM aHATUTUYECKHM 000pYy10BAaHUEM.

B 3akmounTenbHONW yacTW MOJBOAMUTCS WTOT MO 3aHATHUIO, OLIEHUBAEeTCA B OajulaX CTENeHb
OCBOCHMS H3y4yaeMOH TEMBbI, CIIOCOOHOCTh CTYJEHTa JIelaTh BBIBOJBI MO MOJYYEHHBIM pe3yJbTaTaM
9KCHEPUMEHTa 1 0OOCHOBBIBATh UX HA OCHOBAHUH TEOPETUYECKUX 3HAHUM.

Texyuuii KOHTPOJIb OCYIIECTBIISETCS B COOTBETCTBUH C Ipa)UKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (GOPMHUPYET Y CTYACHTOB KOMMYHHUKATUBHOW KOMIIETEHIINH, YMEHHS JaBaTh yCTHBIC
OOBSICHEHUSI U OTBETHI, MPUYYaeT K CHUCTEMaTH4ecKol padoTe M camoaHanusdy. Tekyumui KOHTpOIb
MO3BOJISIET O€3 MpedK3aMEHAIlMOHHBIX MEPErpy30K MOATOTOBUTH CTYIAEHTOB K HTOTOBOMY KOHTPOJIIO
10 JUCLUIUIAHE.

ITpomexyTOUHBIH KOHTPOJIb NPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHUCbMEHHOMN
¢dopme ¢ 00513aTEIbHBIMU YCTHBIMH MOSICHEHUSIMH.

WTOroBbIif KOHTpPOJIb MO TUCHMIUIMHE HPOBOIUTCS B (QopMe, MPeayCMOTPEHHOW y4eOHBIM
IJTAHOM.

Cucrema KOHTpOJISI KaueCTBa 3HAHUM CTY/IEHTOB

*Tekyumii KoHTposib — (¢opMa KOHTPOJIS KadecTBa M3YyUEHHUS CTYJIEHTOM OTAEJIbHBIX
3JIEMEHTOB JIMCUUIUIMHBI U BBIOJIHEHUS 3aJJaHUM B paMKax ayJUTOPHOW M CaMOCTOSITEIbHON pabOThI
ctyneHTa. dopMa U CPOKHM TEKYLIEro KOHTPOJIS, a TakkKe ero BKJIaJ B Pe3yJbTHPYIOUIYIO OICHKY,
3a(huKCHpOBaHBI B 3apaHee YTBEPHKACHHBIX IPOrpaMMax JAUCIUILINH.

sATTectanus paszziena — (opMa KOHTpPOJS KauyecTBa 3HAHMM CTyJIEHTa, IMPOBOAUMAs IO
OKOHYaHUHU pa3zzena ydeOHoH mucuuruinHbel. dopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
PE3YIBTUPYIOLIYIO OLICHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUINH.

*[IpomexyTouHas arrecTanus (Aajnee arTecTalys) — aTTecTalus CTYACHTOB MO AUCLHUIUIMHAM,
HU3Y4YEHHBIM B TedyeHHe ceMecTpa. POopMbl aTTecTalud MO KaKIOW TUCIUIUIMHE ONpEeAestoTcs
y4€OHBIM IUIAHOM.

*VIToroBoiii KOHTposib — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJEHTa, MPOBOJMMAs I10
3aBEpINEHUM HW3yYeHUs JUCHMIUIMHBL. @DopMa M CpPOKHM TIPOBEIEHHS HTOIOBOTO KOHTPOJIS
3a)UKCUPOBAHBI B paOOYMX YUCOHBIX TUTAHAX

CucTeMa OLIEHKU 3HaHUH CTYZCHTOB

bann no nanHoMy BUIy KOHTpOJIs, % TpeboBaHMs K 3HAHUAM, YMEHUSM, BIIAJICHUSAM CTY/AECHTa

MaxkcuManbHbIN 02t



(90 + 100%) MakcumanbpHblii 0ajl MO JAHHOMY BHIY KOHTPOJS (COOTBETCTBYET OIICHKE
«OTJIMYHO» TIO 5-TM OaUIbHON CHUCTEME) BBICTABISICTCS CTYACHTY, €CIU OH TJIIyOOKO YCBOWII
M3y4aeMylo TeMy Kypca XMMHH, UCUEPIBIBAIOIIE, TTOCIEI0BATEIHHO, YETKO U JIOTHYECKH CTPOMHO ee
W3JIaraeT, yMEET TECHO YBS3BIBATh TEOPUIO C MPAKTUKOM, HMCIOJIB3yeT B OTBETE COBPEMEHHBIN
Hay4YHBIA MaTepuaj Mo XUuMHUH.

bann, coorBercTBytomuii 70 +~ 89% ot MmakcumanbHoro bamn, coorBerctByronuii 70 + 89% ot
MaKCUMaJIbHOTO (OTBEYAET OIEHKE «XOPOIIO» IO S5-TH OaJNIbHOW CHCTEME), BBICTABIISICTCS CTYACHTY,
€cJId OH TBEPAO 3HAET MaTepuall, TPaMOTHO U MO CYIIECTBY MU3JIaraeT ero, He JOMycKas CyIleCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIIPOC U BHITIOJIHEHUH 3aJaHUSI.

bann, coorBercTByromumii 60 +~ 69% ot makcumanbsHoro bami, coorBercTByromuii 60 + 69% ot
MaKCUMaJIbHOTO (OTBEYAET OLIEHKE «YIOBJIETBOPUTEIBHOY), BHICTABISETCSA CTYICHTY, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepuaia, HO HE YCBOWJ €ro JAeTalield, JONMyCKaeT HETOYHOCTH,
HEIOCTATOYHO npaBUIbHBIE (DOPMYJIMPOBKH, HAPYIICHUS JIOTUYECKOM TOCIEIOBATEIHPHOCTH B
M3JIOKEHUHU TIPOrPAaMMHOTO MaTepHara.

bann, coorBercTByromuii MmeHee 60 oT MakcumanbHOro bai, cooTBeTcTBYIOMMI MeHee 60 oT
MaKCHMAaJbHOTO (OTBEYAET OLEHKE «HEYJIOBIETBOPUTEIHHOY), BHICTABISETCS CTYIEHTY, KOTOPHIH He
3HAeT 3HAYMUTEIHHOW YACTH MPOrPaMMHOTO MaTepuana, AOMyCKaeT CyIIeCTBEeHHbIe ommoku. Kak
MPaBUJIO, OIIEHKA «HEYJIOBJIETBOPUTENIbHO» CTABUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT HPOJOJIKHUTH
oOydeHue 6e3 TOTMOTHUTEIbHBIX 3aHATUH IO COOTBETCTBYIOIICH JUCIIUILTHHE.

[IIxana oreHKM 00pa30BaTEIbHBIX JOCTHKEHHM

Orenka no 5-6amipHoM mkane Cymma 0asmioB 3a pazaensl Onenka ECTS

5 — «otmmarOo» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yZIOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueypoBiaerBoputensHo» Huxe 60
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