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AHHOTAIUA

YyeOHast TUCHUIIIMHA HANIPABIIEHA HA YIIIYOJIEHWE UMECIOIIUXCS MPEACTABICHUN U TIOTyYCHHE
HOBBIX 3HAHUU M YMEHHUI B 00JIaCTH XMMHH, KOTOPhIE HEOOXOIUMBI JUIsl OCO3HAHUS W MMOUCKA MyTeil
pEIICHUsT COBPEMEHHBIX TEXHOJIOTUYECKUX, IKOJIOTUYECKUX, CHIPhEBBIX MPOOJIEM aTOMHOHN OTpaciu.
OCoOEHHOCTBIO TIPOTpaMMBbI SIBISETCS (DYHIAMEHTAIbHBIA XapakTep €€ HM3JI0KEHUS, HEOOXOTUMBIN
st (GOPMUPOBAHHS Y CIICIUAIHUCTOB OOIIET0 XUMHUECKOTO MUPOBO33PCHHUS U PA3BUTHUSI XHMUYECKOTO
MBIIUIEHUS. B mporpamme paccMaTpuBarOTCs SJIEKTPOHHAS TEOPHUsSI CTPOCHHUSI aTOMa, OCHOBBI TEOPHUHU
XUMHAYECKON CBSI3M, JSHEPreTUKa XMUMHYECKHX PEaKIHUW, JJIEMEHTHl XUMHUYECKOH TEPMOJMHAMUKH,
XMMHsSI DJIEMEHTOB M WX OCHOBHBIX COCIMHCHHH, B TOM YHCIE 3JCMEHTOB aTOMHOW SHEPIreTHKH,
METO/IbI pa3/IeJICHHUs], OUUCTKU U HICHTU(UKAIIUN BEIICCTB.

TeopeTnueckas 4acTh TUCIUIUIMHBI M3JIaracTcsl B JEKIMOHHOM Kypce. IlomyueHHbIC 3HAHUS
3aKpeIUISIOTCS HAa MPAaKTHYEeCKUX W J1abopaTopHbix 3aHsATHsAX. CamocrositensHas —pabora
npexycMarpuBaeT paboTy ¢ ydeOHMKaMH, y4eOHBIMH IOCOOMSMH W CIPABOYHBIM MAaTepUAIIOM,
MOJITOTOBKY K TMPAKTHYECKUM M JIAOOPATOPHBIM 3aHSATHUSM, BBIIIOJHCHUE JOMAIHUX 3aJlaHH,
MOJITOTOBKY K TECTUPOBAHHIO, KOHTPOJIBHBIM pad0TaM M K HaITMCaHUIO pedeparos.

1. LEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUIJIMHBI

IlensimMu ocBOEHUS yuyeOHOM TUCHUIUIMHBI SBISIOTCS YIIIyOJeHHE UMEIOIIUXCS TPeICTaBIeHHUM
Y TIOJTy9€HHE HOBBIX 3HAaHUHM M YMEHUH B 00JIACTH XUMHH, KOTOPbIe HEOOXOUMBI ISl (POPMHUPOBAHUS
OOIIEKYJIBTYPHBIX U 00IIENPOpECCHOHATBHBIX KOMIIETEHIIHI IO HAIPABJICHUIO TIOATOTOBKH.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

I[aHHa}I yqe6Ha;1 JUCHUITIIINHA BXOJUT B MOAYJIb O6H_IeMaTeMaTI/I‘-IeCKI/IX n
CCTCCTBCHHOHAYYHbIX JUCHUIIIMH II0 HAIIPAaBJICHUAM IMOATOTOBKH. I[J'Iﬂ HU3YyUCHUS OUCHUIIINHBI
HCO6XOI[I/IM]':>I 0a30BbIe 3HAHHS XUMUHU U (bH3HKH Ha YPOBHC cpenHeﬁ IIKOJIBI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpodeccCuoHaIbHbIE KOMITETCHIINH:
Koa u naumenoBanue komnerenuun  Koa n HamMeHOBaHUe HHAUKATOPA 10CTUKEHUSI

KOMIEeTEeHIHH
OIIK-5 [1] — CriocoOeH orieHUBaTh 3-OTIIK-5 [1] — 3HaTh: - OCHOBHYIO MEMIIMHCKYIO,
MopGh o] YHKIIMOHAIBHEIE, bapmarieBTHYeCcKyI0, MOPPODYHKIIMOHATIBHYIO
(U3NOTIOTHYECKUE COCTOSTHUS U TEPMUHOJIOTHIO B T.4. Ha JJATHHCKOM SI3BIKE; - CTPOCHHUE H
MaTOJIOTMYEeCKHEe MPOIIECCHl B (YHKIIUHU Y4eI0BEUYECKOro Teja, BO3PACTHO-TIOJIOBBIE U
OpTaHU3Me YeJIOBEKA ISl PEIICHUS WH/IMBUyaIbHbIE 0COOCHHOCTH CTPOSHHS U PA3BUTHUS
npodeccuOHANBHBIX 3a]1a4 3JJ0POBOTO OPraHn3Ma; - PU3HKO-XMMUYECKYIO CYIIIHOCTh

MponecCcoB, MPOUCXOAAIIUX B ) KUBOM OPraHU3ME; -
3aKOHOMCPHOCTHU KU3HCACATCIIbHOCTU OpraHru3ma,
MCXaHU3MBbI CaMOPETYIIALUN U PETYIIAINN, - OCOOCHHOCTH
peryisinun (byHKI_[I/IOHI/IpOBaHI/I}I CHUCTCM OpraHu3Ma




YeJI0BeKa MPH MaTOJIOIMYECKUX COCTOSHUSX; -
3aKOHOMEPHOCTH BO3HHKHOBEHHUS, Pa3BUTHA U UCXOa
TUIIOBBIX IIATOJIOTMYECKUX ITPOLIECCOB, TOHATHE CAHOTE€HE3a;
- THOJIOTHUIO U MaTOTeHe3 HanboJiee 4acTo BCTPEUAIOLIHXCS
3a00JIeBaHUH; - TOHATUE HO30JI0TUH, IPUHIUIIBI
KJaccu(uKanuy 00Je3He|. - MPUHIUIBI KJIacCu(UKaIUH
MHUKPOOPIaHU3MOB, UX MOP(OJIOTHI0, (PU3HOIOTHIO U
BJIMSIHAE Ha 3/I0POBBE YEJIOBEKA; - CTPOCHHE U (PYHKIUU
MMMYHHOH CHCTEMBI YeJI0BeKa.

V-OIIK-5 [1] — YMeTh: - aHaIu3upoBaTh MEXaHU3MbI
pasBUTHS U NPOSIBIICHUS 3a00J1€BaHUI; - paClIO3HaBaTh
Mopdooruueckue U GyHKIMOHATBHBIC H3MEHEHUS KIIETOK,
TKaHel, OpraHoB U CUCTEM OpraHM3Ma 4YellOBeKa; -
UCIIOJIb30BaTh OCHOBHBIEC (PU3UKO-XUMHUUECKUE U UHBIC
€CTECTBEHHOHAYYHbIE IOHATUS U METObI IPU PEILICHUH
npodeCCHOHATIBHBIX 33/1a4; - JaTh 3aKII0YCHNE O TIPUINHE
CMEpTH U CHOPMYIUPOBATH MATOJIOTOAHATOMUYECKUI
JIMarHo3.

B-OI1K-5 [1] — Biagets HaBbIKaMu: - IPOBEACHHUS
MUKPOCKOIINY ¥ aHAJIN3a MUKPOIIPENapaToB; -
COIIOCTaBJIEHUS MOP(POJIOTMUECKUX U KIMHUYECKUX
NpOsIBJICHUH 00Je3HEH; - OLleHKH MOP(PODYHKIIMOHATBHBIX,
(U3HOJIOTMUECKUX COCTOSIHUN M MATOJIOIMYECKUX
MPOIIECCOB Y YEIOBEKA; - KIMHUKO-aHATOMHYECKOTO
aHaJu3a pe3yJbTaToB ayTOIICUH.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

HanpagJieHusi/ueju BOCIMTAHUS

3anauu BocnuTaHus (Koa)

DKOJIOTMYECKOE BOCIIUTAHHUE

HHTCJ’IJ’ICKTY&J’IBHOC BOCIIMTaHHUC

Coznanue ycinoBuid, 00eCreunBaroIInX,
(dbopmupoBaHre OEPEKHOTO OTHOIIECHHS K IPUPOJIE U
okpyxkarotient cpene (B9)

Coznanue ycinoBuii, 00eCreynBaroIInX,
(dbopmHpoBaHUE KYIbTYPbl yMCTBEHHOTO Tpyaa (B11)

[IpodeccuonanbHoe U TpyaoBoe Bocniutanue — Co3gaHue yciaoBUi, 00€CTIEeYNBAOIINX,

(dbopmHpoBaHUE TITYOOKOTO MOHUMAHUS COLUAIbHON
poiiu ipodeccuu, TO3UTUBHON U aKTUBHOM YCTaHOBKH
Ha LIEHHOCTH U30paHHON CIelnanbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K MPO(HeCcCHOHATLHOM
JeSTeNbHOCTH, TpyAy (B14)

S. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Paznienbl yueOHOM TUCHMITIIMHBL, UX 00BEM, CPOKU U3yUEHUS U (OPMBI KOHTPOJIS:
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1 Cemecmp

1 XUMUYECKUE CUCTEMBI. | 1-7 12/0/12 JIP-1 20 K.p-8 3-OI1K-5
Ctpoenne aroma H (5),T-1
XAMHYECKasl CBS3b. (5),J1P-

3 (5),T-
3 (5).T-
5
(5),43-4
(5),T-5
(5)

2 OCHOBHBIE 7-12 | 12/0/12 T-9 15 K.p-12 3-OI1K-5,
3aKOHOMEPHOCTH (5),J]1P- VY-OIIK-5
XUMHUYECKHX 9
MIPOIIECCOB (5),JIP-

11

(5),T-11
(5),A43-
10 (10)

3 | KuciaoTHO-0CHOBHBIC 12- | 8/0/8 JIP-13 15 k.p-16 | 3-OIIK-5,
cuctemsl. PaBHoBecue B | 16 (5),T-13 VY-OIIK-5,
BOJIHBIX pacTBOpax (5),Kun- B-OIIK-5

15 (10)
HUmoeo 3a 1 Cemecmp 32/0/32 50
KoHTpoabHbIe 50 3 3-OI1K-5,
MeponpusaTusa 3a 1 V-OIIK-5,
Cemectp B-OIIK-5
2 Cemecmp

1 | Hucnepcusie cucremsl, | 1-4 | 8/0/8 JIP-1 15 K.p-4 3-OIIK-5

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

2 | DIEKTPOXUMHUYECKUE 5-7 | 8/0/8 T-7 15 K.p-8 3-OIIK-5,

CHUCTEMBI (5),JIP- Y-OIIK-5
7
(5)9K'p-
5 (10)

3 CpoiictBa s-, d- u f- | 8-15 | 14/0/14 JIP-9 20 BJ13-15 | 3-OIIK-5,
JJICMEHTOB. (5),T-9 VY-OIIK-5,
PannoaktuBHOCTH u (5),T-11 B-OIIK-5
pauoOXUMHSL. (5),J]1P-

11 (5)
Umoeo 3a 2 Cemecmp 30/0/30 50
KoHTpoJibHbIE 50 D 3-OI1K-5,




MeponpusiTusi  3a 2 VY-OIIK-5,
CemecTp B-OIIK-5

* — COKpaIICHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U
(nn) sK3ameH

CokparieHne HauMEeHOBaHUH (POPM TEKYIIero KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

K Konoksuym

3 JomarmHee 3amanue

JIP JlabopaTtopHnast pabora

b3 Bonrmioe nomaninee 3amanue

T TectupoBanue

K.p KonTponbnas pabota

3 3auer

2 DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

1 Cemecmp 32 0 32

1-7 Xumnueckue cucrembl. CTpoeHHe aTOMa M XUMUYeCKast 12 0 12
CBSI3b.

1 XUMHYECKHE CHCTEMBI. CTpOGHI/Ie aToMa U XUMHYECKasd Bcero AYJUTOPHBIX YaCOB

CBAI3b. 2 0 |2

Hpez[MeT 1 METOAbI XUMHUH. MECTO XMMHH B CUCTEME Onnaity

¢yHaMeHTaIbHBIX HayK. OCHOBHBIE (DOPMYIIbHBIE JJIEMEHTH | O 0 0
BEIIECTBA M X CUMBOJIBHOE U300paXKeHHE.

Xumunyeckas cucreMa. BeriecTBo, ero gpazoBble COCTOSTHUS U
XUMHUYECKHE NpeBpanicHus. OCHOBHBIE CBOMCTBA XUMUYECKUX
cucreM. XMMHYECKast IBOUCTBEHHOCTh. PacTBOpEI.

Tunsl xXuMHUeCKUX NpeBpameHuii. OKUCINTENbHO-
BoccTaHoBUTeNbHbIE peakiny (OBP). Tunuunele okucnurenu
U BOC-CTaHOBMTENIU. MeTonbl cocTaBieHus ypaBHeHnii OBP.

2-3 Xumnueckue cucrembl. CTpoeHHe aTOMa M XUMUYeCKast Bcero aynutopHsIx 4acoB

CBA3b. 4 |0 | 4

AToM u ero XAPAKTCPUCTHUKU: PO, DJICKTPOHHAA O60J'IO‘-IKE[, Owntaiia

3apan Aapa, Macca spa, pasMepsl sapa u aroma. M30Tonsl. 0 0 0
KBaHTOBO-MeXaHM4€ECKast MOZENb aTOMa: KBaHTOBBIE YUCIIA,
Tumbl opoutanei. [lopsaok 3anoaHEHHS SHEPreTHIECKUX
YPOBHEH U NOAYPOBHEN (MUHUMYM 3Hepruu, npuHumn [laymnu,
npaBwio XyHza, npaBuio KieukoBckoro).

DneKTpoHHbIe (OPMYIIBI 3JIeMEeHTOB. DPOPMYIIbI B BUJE
SHEPIreTHYECKUX A4eeK. BalleHTHOCTh anemMeHTa s
OCHOBHOT'O M BO30YKJIEHHOT'O COCTOSIHUI aToma.
[Tepuonnueckas cucrema [[.M1.MenneneeBa. BzaumocBsi3b
XUMHUYECKUX CBOMCTB ITPOCTHIX BEIIECTB C DJIEKTPOHHBIM




CTPOCHUCM aTOMOB. Cnyqan HECOOTBETCTBUSI BBICIIIECH
BAJICHTHOCTH 3JieMeHTa HoMmepy rpymnmsl [ICD. Xapakrtep
3aBUCUMOCTEHN paJInyCOB aTOMOB, SHEPTUM UOHU3AIINH,
CPOJCTBA K 3JICKTPOHY U AJIEKTPOOTPHULIATEILHOCTH OT
nosioxenus snementa B [1C3. MeTauibl 1 HEeMETaILIbI.

Xumunyeckue cucreMbl. CTpoeHHe aToMa U XUMHYeCKast
CBA3b.

Xumuueckas cBsi3b. OCHOBHBIE BUbI (KOBAJIEHTHAs, HOHHA,
J0-HOPHOPHO-aKLIENTOPHAsA, BOJOPOAHAS U METAININYECKas) U
XapaKTEpUCTUKU (3HEprus, AJI1Ha, HallPaBJICHHOCTD,
HOJIIPHOCTD U MOJIAPU3YyEMOCTh) XUMHUECKON CBSI3U. MeTo/ bl
BaJICHTHBIX CBSI3€H U MOJIEKYJISIpHBIX opOuTaneil. Bzaumocsssb
BHJIa, CBOMCTB XUMHUYECKOM CBSI3U U DJIEKTPOOTPULIATEIIBHOCTH
aneMeHTOB. CBOICTBAa XUMUYECKOM CBSI3H, COCTaB U CTPOEHUE
MoJieKyIl. CTeneHb OKUCIICHUS.

Me:xmornexyspHble B3auMmoaecTsus. CTpyKTypHbIE
(bopMyJIbl MOJIEKYIT U aCCOLIMATOB.

Bcero ayuTopHbIX 4acoB

6 I |6

Ownnaiig

0 0 0

7-12

OcHOBHbIE 3AKOHOMEPHOCTH XUMHYECCKHUX ITPOLHECCOB

12 0 12

OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX IIPOLECCOB
Oyukuuu coctosinus. TernnoBoi A deKT u FHTATBIUSL
peakiuu. 3aKOHbI TEPMOXUMHUU. DHTAJBINA 00pa30BaHUs
XUMHUYECKUX coeMHeHN. CTaHJapTHOE COCTOSIHUE.
Outponus. JHeprus ['n06ca, ee cBsA3b ¢ HaNpaBIECHUEM
XUMHUYECKHX MpoIeccoB. Pacuer TepMOAMHAMUYECKUX
(GYHKINH XUMUYECKUX PEAKIUIA TI0 CIIPAaBOYHBIM JTaHHBIM.
OreHka peakiIMOHHOM CITIOCOOHOCTH U YCTOHYHMBOCTH
BELIECTB.

Bcero ayuTopHbIX 4acoB

2 [0 |2

Onnaity

0 0 0

OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHUX IIPOLECCOB
OO6partuMble 1 HeOOpaTUMBbIE peaKuu. XUMUUECKUH
MOTEHIIMAJ U €ro CBOICTBA. AKTUBHOCTb U KO3 PUIIEHT
aKTUBHOCTH. 3aKOH JeHCTBUSA Macc. TepMoanHaMuuecKkas u
KOHIIEHTpallMOHHAasi KOHCTAaHThI paBHOBecHs. Pacuer
XMMHUYECKOTO PABHOBECHS: PABHOBECHBIE KOHIIEHTPALIUH,
crenenb npespaienus. [Ipuanun Jle larense.

XUMHUYECKOe paBHOBECHE B pacTBopax. Jucconmanus ciadbix
1eKTponuToB. ['naponns. CMelenne paBHOBECUS
JUCCOLMAIMHU BOJIBI B pacTBOpax JIEKTPOIUTOB. [ uaponns mno
KaTHOHY U aHHOHY: U3MEHEHHe XapakTepa cpeabl. Koncranrta
U CTENEHb FMIPOJIN3a.

XUMUYECKOE paBHOBECHE B T€TEPOTrE€HHBIX CHCTEMaX. 3aKOH
beprno-Hepucra. IIponssenenue pacTBOpUMOCTH.

Bcero ay1uTopHbIX 4acoB

4 10 [ 4

Onnaity

0 0 0

10-12

OcHOBHbBIE 3aKOHOMEPHOCTH XHMHYECKHUX IIPOLECCOB
YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKLIUI, TPOCTHIE
U CJIOKHBIE PEAKIUH, TIOPSAIOK U MOJIEKYIIIPHOCTD.
Kunernueckue ypaBHEHUS peakuid IEPBOTO NOPsIJIKa.

3aKoH JENCTBHUS Macc 0 JaHHBIM PaBHOBECHSI U KUHETHUKH:
IIPUHIAIT COOTBETCTBUSI.

3aBUCHMOCTb CKOPOCTH peakLuu oT Temneparypsl. [IpaBuiio

Bcero AYJJUTOPHBIX YaCOB

6 I |6
Ownnaitg
0 0 0




Bant-T'odda. YpaBuenue Appennyca. JHeprus akTUBAIHH.
LlentHble 1 KosebaTenbHbIC peakuy. Puzndeckne METobI
aKTUBUPOBAHMA U YCKOpeHUs peakimid. Katamus,
KaTaJIn3aTopbl, GepMEHTBHI.

12-16 KuciaorHo-ocHoBHBIE crcTeMbl. PaBHOBecHEe B BOIHBIX 8 0 8
pacTBopax

13 KuciaorHo-ocHoBHbBIE crcTeMbl. PaBHOBecHe B BOIHBIX Bcero aynutopHsix 4acos
pacTBopax 2 | 0 | 2
KomMmiiekcHbIe coeqfuHEHUS U TBOMHBIE COIH. TUIMMYHEIE Omnnaiin
KOMIUIEKCO0Opa3oBaTey U JUranbl. B3aumMocsssb crpoeHus | Q 0 0
KOMILJIEKCOB € THOpuaM3anueit opouTaneil u 3IeKTpOHHBIM
CTpOoeHHeM KoMILIeKkcooOpaszoBarens. Koopannanuonnoe
yucio. JlenraTHocTh auranaa. CBONCTBa KOMITJIEKCHBIX
COEIMHEHM, KOHCTaHTa paBHOBecHs. Pa3pyiieHue
KOMILJIEKCOB B KOHKYPH-PYIOLIUX PEAKIUSIX.

Knaccudukanus KOMIIEKCHBIX COEAMHEHUH.
Bayrpukominekcusie coerHeHs. CeneKTUBHOCTD MPHU
KOMIUIEKCOOOpa30BaHUU NOHOB METAIIJIOB C
MaKpOLUKIMUECKUMU Jurangamu. [llenounsie MmeTamibl B
HEOOBIUHBIX CTENEHSIX OKUCIICHHUS.

14 -15 | KucjioTHO-0CHOBHBIE CHCTeMbI. PaBHOBecHe B BOTHBIX Bcero aynutopHbIX 4acoB
pacTBopax 4 [0 |4
Nneanpubie u peanbHbie pacTBOPHL. ConbBaTanus Owunaiin
(ruaparanusi) 3IEKTPOIUTOB; JUCCOIUAINS, HIOHHAS U 0 0 0
MoJieKysipHas accounanus. CuiabHbIe U cliadble
3JEKTPOJIUTHI.

PactBopuTenu u ux coictBa. OcCOOEHHOCTH BOJIBI KaK
pacTBOPUTEIIA. DIEKTPOIUTHYECKAs JUCCOLMAIMS BOABI U
BOJIOPOHBIN MOKa3aTeNb. 3akoHbl Paynsa u Baat-T'odda.
CBsi3b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBICHHE,
TeMIIepaTypbl KUTICHUS U 3aMEP3aHHs) C COCTOSTHUEM
PacTBOPEHHOT'O BEIIECTBA.

16 KuciaorHo-ocHoBHbIE crcTeMbl. PaBHOBecHEe B BOIHBIX Bcero aynutopHsix 4acos
pacTBopax 2 [0 [ 2
CBoiicTBa peaqbHBIX PACTBOPOB. AKTUBHOCTD JIEKTPOJIUTOB. Ownutaiia
CpennenoHHbIN KOXPGUITUEHT akTUBHOCTH. [IpeaenbHbIit 0 0 0
3akoH Jlebas-Xrokkens. KoHcTaHTa U CTENeHb JUCCOITHAIIH
CI1a0BIX DNIEKTPOIUTOB. 3aKoH pa3baBneHus OcTBaiIbaA.

2 Cemecmp 30 0 30

1-4 JucnepcHble CHCTEMbI, PACTBOPBI 8 0 8

1-2 JucnepcHble CHCTEMBbI, PACTBOPHI Bcero ayutopHsIX 4acoB
JlucniepcHOCTh U ucniepcHbie cucteMbl. Knaccudukanus 8 ‘ 0 ‘ 8
KOJUIOMIHBIX CUCTEM. 30JIU U TElIU. OHnnaia
Crpoenue mutnesisl. [Ipasuo [eckoBa-®asHca. Ancopbums. | O 0 0
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA U UX BIUSHUE HA
CBOMCTBA JUCTIEPCHBIX CUCTEM U TTOBEPXHOCTHOE HATSKCHHE.

3-4 JlucnepcHble CUCTEMBI, PACTBOPBI Bcero aynutopHsix 4acos

KucnoTHO-0CHOBHBIE CUCTEMBI

[IpoTOHHAs 1 2EKTPOHHAS TEOPUU KHUCIIOT U OCHOBAaHHM.
Kucnots! JIptonca u bpercrena. ConpsikeHHbIE KUCIOTHI U
OCHOBaHMs. JIOHOPHO-aKLIENTOPHBIE KOMIUIEKCHI.

0 I [0
Oumnaiu
0 0 0




S-7

3ﬂeKTp0XI/IMI/I‘IECKI/Ie CUCTEMBbI

8 0 8

5-8

DJIEKTPOXMMHYECKHe CHCTEMbI

Tunel 31eKTPOXUMHYECKUX NpoLeccoB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CUCTEMBI. JIBOMHON 2JIEKTPUYECKUN
CJIOM, AJIEKTPOHBIN MOTEHLIHUAN, €r0 3aBUCUMOCTb OT
Marepuaa 3JeKTpOAOB U COCTaBa PaCTBOPA. Y paBHEHHE
Hepncra. DnextpoaHble NOTEHIUANBL, PSIJT HAIPSKEHUS.
Knaccugukanus 31eKTpo/10B, XUMUYECKHE PEAKIINH,
MPOTEKaoIIKe Ha HUX. ['a30BbIe ANEKTPOAbI (BOJOPOIHBIH,
KHUCIIOpOIHbIH). IOHOCENEKTUBHBIE 3JIEKTPOIBI.
lManbBaHMYECKUI 371EMEHT. DNEKTPOIBHXKYIIAs CHIIA.
OnexTpo-nu3. [locnenoBarenbHOCTD 3IEKTPOAHBIX ITPOLIECCOB
JUISl BOJIHBIX PacTBOPOB 3JIEKTpoIUTOB. [lepenanpsxenue.
OcHOBHbIE BU/IbI KOPPO3UH METAIOB. DJIEKTPOXUMUYECKAsS
koppo3us. Kopposus metamioB u npobdieMa HaJIeKHOCTH.
MeTo/1bl 3aIKTBI OT KOPPO3UH.

Bcero ayuTopHBIX 4acoB

8 I |8

Ownnaiig

0 0 0

8-15

CaoiicTBa S-, d- u f-3;1eMeHTOB. PalHOAKTUBHOCTE U
PAIMOXHMHUSI.

14 0 14

CaoiicTBa s-, d- u f-3;1eMeHTOB. PaIHOAKTUBHOCTE U
PaIHOXMMHUS.

Bonopon

XUMHUYECKUE CBOICTBA: B3aUMOJICHICTBHE C TPOCTHIMU
BellecTBaMU. ATOMapHbIM Bogopoa. I'napuasl (MOHHBIE,
KOBQJIEHTHBIC, COEJTUHEHUS BHEIPEHHUS), METO/IbI TIOTYUYEHUS U
cBoycTBa. M30T0NBI BOIOPOJA M METOIBI UX Pa3/ICICHUS.
N3omepsl. ['mapuns! kak sHepronocuteny. Bogopoanas
JHEpPreTHKA.

Bcero ayuTopHbIX 4acoB

2 [0 |2

Onnaiiy

0 0 0

10-11

CaoiicTBa s-, d- u f-31eMenTOB. PaIHOAKTUBHOCTE U
PaTHOXUMHUSL.

f-anemenTst I rpymmbr

OOm1ast ¥ cpaBHUTENbHAS XapaKTEepPUCTHKA. JIJaHTaHOUIHOE U
AKTUHOMJTHOE CYKATHE, 3aKOHOMEPHOCTH U3MCHECHHUS CTETICHEH
OKHCJIeHUs. XMMHYECKHE CBOICTBA B PA3TUYHBIX CTEIEHIX
okucienns. KomruiekcHbie coeimHeHHs. METOIBI pa3ieiieH s
u nonmydeHus. O0nacTu MpuUMeHeHUs. XUMUs 1epusi, eBpOmus,
TOpHS, ypaHa. AKTHHOUIBI B aTOMHOM SHEPTeTHKE.

Bcero ay1uTopHbIX 4acoB

2 I |2

Ownnaitg

0 0 0

12

CaoiicTBa s-, d- u f-31eMenToB. PaiuoakTHBHOCTH U
paauoOXuMusi.

PannoakTHBHOCTH M paIuOXUMHS

N3otonus. PannoakTUBHOCTh U €€ BUJIbl. 30HA YCTOMYMBOCTH.
B3aumoeiicTBre n3IydeHus ¢ BEIIECTBOM. AKTHUHOU/IHI B
aToMHOM sHepreTrke. CUHTE3 HOBBIX AJIEMEHTOB. VlcTOuHMKH
paJuaIiy U uX BO3JACHCTBHE HA OPTAaHU3M.

Bcero ayuTopHbIX 4acoB

2 I |2

Ownnaitg

0 0 0

13

CsoiicTBa s-, d- u f-3;1emenTOB. PaiHO0aKTHBHOCTD U
pPaauoOXuMusi.

s- u d- metasuiel [ u Il rpynn

CpaBHEHHE JIEKTPOHHOTO CTPOEHUS U PEaKIIMOHHOM
crocobnocti. CoeTMHEHHsI MEJTU ¥ 30JI0Ta B PA3IMUHBIX

Bcero AYJJUTOPHBIX YaCOB

2 [0 |2
Oumnaiu
0 0 0




CTETIEHAX OKHUCIIEHHsI. MeTOIbI MOTy4YeHHsI U 00JIacTH
MIPUMEHEHHS.

p- u d- anemenTs! IV rpymnisl

CpaBuenue cBorctB. Hemeranmisl u mosrynpoBogHuku [V
rpymnmsl (KpeMHU# 1 repManuid). TUTaH, HUPKOHUN, TadHUIA.
MeTo/1b1 TOJTy4eHUs U 00J1aCTH TPUMEHEHHUSI.

14 CaoiicTBa s-, d- u f-3;1emenTOB. PagnoakTuBHOCTD U Bcero ayiuTOpHBIX 4acoB
PaIHOXMMHUS. 2 I |2
CoBpeMeHHbIE METO/BI PA3ACIEHUS U OYUCTKH BEILIECTBA Omnnaiin
PacnpeneneHHe BEILIECTB MEXIY (basaMI/I: JKUJKOCTh-TIap 0 0 0
(meperoHka, peKTU(UKAIHS ), )KUKOCTh-)KUIKOCTh
(9KCTpaKIMs), )KUAKOCTh-TBEPIOE (OCAXKIECHHE, LIEeMEHTALMS,
pacTBOpeHue, MOHHBIM 00MEH), map-TBepaoe (Tra3oBas
xpomarorpadusi).

15 CaoiicTBa s-, d- u f-3;1emenTOB. PagnoakTuBHOCTD U Bcero aynutopHbIX yacoB
PaIHOXMMHUS. 2 [0 [ 2
XuMHUECKUE HACHTU(DUKAIUS U U3MEPEHUE Omnunaiin
Ananutnueckuil curtan. KayecTBeHHbIN 1 KOJMUYECTBEHHBIH | 0 0 0
ana-ym3. KauectBennnlie peakiuu. CTaHIapTHBIN 0Opasell.

Yucrora Bemectsa. [Ipoda u ee npeacTaBUTENbHOCTb.
[TorpemHocTb XUuMHUYECKOTO U3MEPEHUSL.
[IpumeHeHMe 3akoHOMEpHOCTEH (a30BOT0 paclnpeieneHus B
XUMHUYECKUX U3MEPEHMUSIX.
16 XHUMHKO-0M0/10THYECKHE CHCTEeMBI. Bcero ayauTopHbIX 4acoB

XUMUKO-OHOJIOTHYECKUE CUCTEMBL.
[IpenenbHO-A0MYCTUMBIE KOHIEHTPAMU U METOJIbI UX
onpeaeneHus. TOKCUYHOCTb. PsAJIbI TOKCHYHOCTH TSIKENBIX
METaJJIOB.

2 0 |2
Ownnaitg
0 0 0

CokpallieHHbIe HAUMEHOBAHUST OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK ONEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuai

111 I1OTHOTEKCTOBBIE JTEKIINH

BM Buneo-marepuainst

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTel

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
nC WMHTEepaKTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Henesan | Tembl 3ansaTuii / Coaepxxanue

1 Cemecmp
1-2 BemecrBa m XuMHYeCKHe NPeBPalleHUs!

JlabopaTopHas paboTta "OCHOBBI palliOHATFHON HOMEHKIATYPHI'".
3-4 OcCHOBHBbIE THIIBI XUMHYECKUX PeaKIMid




JIaGoparopHas pabota. OCHOBHBIE THITHI XUMHUECKUX MPEBPALLICHUN, peaKIUU 3aMELICHHUS,
pasyoxeHusi, 0OMeHa, COeJUHEHUS

5-6 "CTpoeHue aTOMa M XMMHYeCKas CBA3b''.
OcHoBHbIE BUIbI XUMUYECKOM CBSI3U, KOBAJIGHTHAS, HOHHAS, METaJUIMYECKast
KonTtponbHas padora. "CtpoeHne aToMa 1 XMMHAYECKas CBSI3b'.
7-8 OCHOBBI KOJTHYECTBEHHOT0 aHAJIN3a
JlaboparopHast pabota. OCHOBBI KOJIMYECTBEHHOTO aHANH3a. TUTPUMETPHS
9-10 JHepreTuKa XMMHYECKHX MPOLeccoB
Pacuetsl no TepMoarHaAMUYECKUM (YHKIUSAM
3amuTa TOMaIIHEro 3a/laHust "DHepreTuka XMMUYECKUX MTPOLIeCcCOoB'.
11-12 | Xumuveckasi KHHETHKA
JlaGoparopHas paboTa "Xumuyeckasi KHHETHKA"
13-14 | XuMn4yeckoe paBHOBeCcHe
PaBHOBecus B BOgHBIX pacTBOpax, Koncranra qucconuanuu, [1P, rugponus
15-16 | KoMIuieKkcHbIEe COeTHHEHHSI
KommiekcHbie coeinHeH s, TOTYyYeHNE U pa3pylIeHHe KOMIUIEKCHBIX COeIMHEHHIA.
CBoiicTBa KOMIUJIEKCHBIX COJEH
2 Cemecmp
1-2 JlucnepcHble CHCTEMbI, PACTBOPbI
JlabGopaTopHas pa6ora "Komtonaasie pacTBOpbI"
3-4 JlucnepcHblie CHCTEMBbI, PACTBOPBI
JlabopaTopnas pa6ota "PactBops!"
5-6 DJIEKTPOXMMHYECKHE CHCTEMBbI
JlabopaTtopHas pabota. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE CUCTEMBI
7-8 DJIEKTPOXMMHYECKHe CHCTEMbI
DNEeKTPOXUMHUYECKHE MpPolecChl. XMMUYECKHE HCTOYHUKH TOKA. DIEKTPOIIN3
9-10 CaoiicTBa s-, d- 1 f-3;1eMeHTOB. PagnoakTHBHOCTL U PAIMOXUMHUSI.
JlaboparopHas pabota. CBoiicTBa 1epusi, TOPHUS U ypaHa
11-12 | CsoiicTBa s-, d- u f-3;1eMeHTOB. PagnoakTHBHOCTH U PAMOXUMHUSI.
JlabopaTopHas pa6ota. OCHOBBI Ka4ECTBEHHOT'O aHAN3a
13-14 | MeToabl pa3aeieHUsI U OYUCTKH BELECTB
JlabopaTopHas paboTta "MeTobl pa3eieHus] 1 OYUCTKH BEIIEeCTB"
15-16 | "TunoBsle 32124 M0 Kypcy XUHMUHU

Pemrenue TUIIOBBIX 3a7a4 U yIIPaKHEHUH 110 KYPCY XUMUHU
3ammTa JoMalHero 3ajaanus (rema: ""TunoBble 3a7auu 1Mo Kypcy XuMuun'").

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU




* M3ydyeHue Kypca XUMUU ¢ mpuiedeHueM off-line u on-line TexHomormii. XuUMHUYECKUNA
HKCHEPUMEHT M JUCTAaHIMOHHbIE (OPMBI (JIEKIMH, MPAKTHUYECKHE 3aHSATHsI, KOHTPOJbHBIE PabOTHI,
JOMAIlIHUE 3a/1aHus, TECTUPOBAHMUE) C UCIOIB30BaHKEM IIaTGopM zoom u skype ams OuzHeca.

* OHyaiiH TECTUPOBAHKE, KOMITBIOTEPHBIM TPEHUHT 110 TeMaM (cuctema online.mephi.ru).

* yueOHO-uccienoBarenbeckue paborel B pamkax CXUMb-19 (cTymeHYecKOoro XUMHYECKOTO
HCCIIEI0BATENIbCKOTO OFOPO)

* [ToarotoBka pedeparoB U JIEKTPOHHBIX MTPE3ECHTALMM JTEKIIUN

* Kadenpanbnas xondepeHuus yueOHO-UCCIENOBATENLCKUX pabdOT ¢ MPUBJICYCHUEM
Mpe/ICTaBUTENeN APYTrux By30B MOCKBBI.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHLUMH U UX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETO,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETEHLHAMH M (OpMaMH KOHTPOJISL HUX OCBOCHMS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

KoMnerenuus HNuaukaropsl ATTeECcTAllHOHHOE ATTeCcTALIMOHHOE
0CBOEHMS meponpustue (KII 1) meponpusitue (KII 2)
OIIK-5 3-0OI1K-5 3, K.p-8, k.p-12, k.p-16, 3, k.p-4, k.p-8, B/13-15,

JIP-1, T-1, JIP-3, T-3, T- | JIP-1, T-1, T-3, JIP-3, T-
5, 13-4, T-9, JIP-9, JIP- | 7, JIP-7, k.p-5, JIP-9, T-
11, T-11, 13-10, JIP-13, |9, T-11, JIP-11

T-13, Kn-15

VY-OIIK-5 3, K.p-12, k.p-16, T-9, 2, k.p-8, B/I3-15, T-7,
JIP-9, JIP-11, T-11, A3- | JIP-7, x.p-5, JIP-9, T-9,
10, JIP-13, T-13, Kn-15 | T-11, JIP-11

B-OIIK-5 3, k.p-16, JIP-13, T-13, 3, bAA3-15, JIP-9, T-9, T-
Kn-15 11, JIP-11

IIkanbl oeHKU 00pa30BaTeIbLHBIX JOCTHKEHH

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JIEKUT B npeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajija BKIIOUHUTEIbHO. MTorosas arTrecranuAa 110 JUCHUIIIIMHE OLICHUBACTCA I10 100-
OaJUIbHOM IIKaJIe U MpeACTaBiIseT co0oi cymmy 0aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIOJIHEHUU
3aJIaHMM B paMKax TEKYIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

Cymma Ouenka no 4-x 6aJUIbHOM 1IKAaJIe OT1merka o0 3a4erte Ouenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouwio» C
70-74 «3aUmeHo»
D
65-69 3 — «yoosremeopumenvHo»
60-64 E
HIxe 60 2 — «Hey0081emB8oOpPUMENbHOY «He 3a4MmeHO0» F




OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M IIPOYHOMY OCBOCHMIO MaTepualla IporpaMMsl
o0yyJaroImuMcsi, KOTOPbIM MOCIEeI0BATENbHO, YETKO U JIOTMYECKH CTPOMHO H3J1araeT CBOU OTBETHI,
YMEET TECHO YBS3BIBATh TEOPHIO C MPAKTHUKOW, HCIOIB3YET B OTBETaX MaTepHalibl MOHOTpaduyecKon
JIUTEPaTypHI.

OHeHKa «XOpOoI1Io» COOTBETCTBYCT TBEPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC${, KOTOpBII\/'I
Ir'paMOTHO M, I10 CYIECTBY, U3JIara€T CBOU OTBCTHI, HE NOIIYCKasa CYIHICCTBCHHBIX HETOYHOCTEH.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yyaroImumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepuai, HO HE YCBOEHBI €ro JeTald, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTUPOBKH, HAPYIICHUS JIOTUYECKON
[IOCJIEI0OBATEIbHOCTH.

OTMeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHHUMYM, 0a30BOMY YPOBHIO OCBOEHHUSI MaTepuaia
MPOrpaMMBbI, TMPH KOTOPOM OOYYAIONIMICS BJIAJeeT HEOOXOMWMBIMH 3HAHHSIMH, YMCHHSIMH U
HaBBIKAMH, YMEET NPUMEHATh TEOPETUYECKHUE TIOJOXKEHUSA ISl PEUICHUS THUIIOBBIX MPAKTUYECKUX
3a7ad4.

O1eHKY «HEYIOBIETBOPUTEIHHO» / OTMETKY «HE 3a4TE€HO» MOIY4aeT 00yJaromuncs, KOTOPBIH
HE 3HaeT 3HAYUTEJIbHOIN YacTH MaTepuaa nporpamMmmsbl, JOMYCKAET B OTBETAX CYLECTBEHHbIE OIINOKH,
HE BBINOJIHUI BCE O0s3aTeNbHbIE 3aJaHMsI, PEIyCMOTpEeHHbIe nporpammoi. Kak mpasuiio, Takue
o0yyaromuecst He MOTr'yT MPOJIOJDKUTE 00ydueHue 0e3 JONOIHUTENbHBIX 3aHATHH.

8.  YUEBHO-METOJIMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX PEAKIUN (XUMHUYECKast TEPMOIMHAMHUKA,
KMHETHKa, paBHOBECHE) : yueOHoe nocobue no kypcy odmeit xumuu, Kyayk X.C. [u 1p.], Mocksa:
HUAY MUOU, 2015

2. OU 3-19 3aKk0oHOMEpPHOCTH NMPOTEKAHUS XUMHUECKUX PeaKUni (XMMHUYEecKast TEpPMOIMHAMHUKA,
KHHETHKa, paBHOBECHE) : yueOHoe nocobue no kypcy odmein xumuu, Kyayk X.C. [u np.], Mocksa:
HUAY MUOU, 2015

3. DU H52 Heopranuueckas XuMus : yuebHoe rnocoodue st By3oB, Kyuyk XK.C. [u ap.], Mocksa:
MUOU, 2007

4. 546 H52 Heopranunyeckast xumus : yaeOHoe nocodue it By30B, Kyayk X.C. [u 1p.], Mocksa:
MU®U, 2007

5. 54 A95 Obmas u HeopraHuueckast Xumus : yaeOHuk 1y1st By30B, AxmetroB H.C., Mockga: Bricias
mkona, 2009

6. 54 O-28 OOmIast XUMUS : JTAOOPATOPHBINA MTPAKTUKYM: YaeOHOE mocobue st By3oB, Mecsi E.A. [u
np.], Mocksa: HUSIY MU®U, 2010



7. 91 O-28 O6mas xumusl : 1abOpaTOPHBINA MPAKTUKYM: YdeOHOe mocobdue st By30B, Mecsit E.A. [u
ap.], Mocksa: HUAY MU®U, 2010

8. 54 K68 O6mas xumus : yaeonuk, Koposun H.B., MockBa: Akanemus, 2013

9. 54 C23 COopHHUK TECTOB U 3aja4 10 Kypcy xumuu : , OpioBa A.A. [u ap.], Mocksa: HUAY
MU®U, 2014

10. DU C23 COopHUK TECTOB U 33J1a4 0 KypCcy XUMHH : ydeOHoe mocodue, OpioBa A.A. [u ap.],
Mocksa: HUAY MUDU, 2014

11. 544 245 Dnexrpoxumus : yued. mocodue i By30B, [ maronesa M.A. [u np.], Mocka: MUDU,
2006

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 54 E14 General Chemistry : yue0. moco6ue, Steven D., Ebbing D.D., : Brooks/Cole Cengage
Learning, 2013

2. 54 X76 [1ocobue 1o XuMuu AJig MOCTYMArOIMKX B B35l : , Xomuenko ['.I1., MockBa: HoBas Bomna,
2007

3.546 T18 Ypan : yuebHoe nocodue st By30B, Tananaes U.I'., Mocksa: HUSAY MU®U, 2011

4. 544 A64 Xumnueckas TepMOJMHAMUKA, pABHOBECHE U KMHETHKA : yuel. mocolue asisi By30B,
Cepruesckuii B.B., AnanneBa E.A., 3BonueBckass M.®., Mocka: MUDU, 2004

5. 546 X46 Xumus nepexoqHbIX METaIoB : yueOHoe nocobue, Baruna H.C. [u ap.], Mockaa:
MHU®U, 1989

6. 544 X46 Xumus pacTBopoB : yueO. mocodue aiis By3oB, Ceprueckuit B.B. [u np.], Mocksa:
MHU®U, 2005

7. 544 545 Dnextpoxumus : yueb. mocobue s By30B, [ maronesa M.A. [u ap.], Mocksa: MUDU,
2006

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrienmanbHOe IporpaMMHoe obecriedeHre He Tpedyercs

LMS 1 MIHTEPHET-PECYPCEHI:

1. mucranunonHoe o0yuenune HUAY MUDU (http://Ims.mephi.ru/index.php)

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

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

4. XuMuueckas I/IILCHTI/I(I)I/II(aL[MH " MCTOABI pa3ACIICHUA U OUUCTKHU
(https://online.mephi.ru/course/view.php?id=224)



5. anekrpoxumudeckue nporecchl (https://online.mephi.ru/course/view.php?id=224)
6. obomas xumus (https://online.mephi.ru/course/view.php?1d=224)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

1. Kadenpa ocHareHa He0OX0IUMbIM 000PYIOBAHUEM, XUMHUYESCKOH MMOCYION M PEaKTUBAMH JIJIsI
peanuzanuu nadoparop ()

2. Kadenpa ocHalieHa HeOOX0AMMBIM 000PYIOBAaHUEM, XUMUYECKOI OCY/I0W M PeaKTUBAMU ISt
peanuzaiuu adopartop (b-202, b-204, b-201)

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU U1 CTYAEHTOB

MeTtoauueckue yKa3zaHus Uil CTYIEHTOB 110 AUCLUILIINHE.

Ha mepBoMm 3aHATMM 1O JaHHOW YYE€OHOW MHMCUIMUIUIMHE CTYACHTHI MOJYYalOT TOIPOOHYIO
MHGOPMALMIO TIO0 KAJICHAAPHO-TEMAaTHYECKOMY IUIAHY 3aHATHH, CTPYKType HpPOBEACHUS KaKIOTrO
3aHATHUS U CUCTEMOW (HOPMHUPOBAHHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYACHT BBIIOJHSET JOMAIIHEE 3aJaHue (MHAUBUAYaAJIbHbBIN BapuaHT U3
cOOpHHKA TECTOB U 3aj]au M0 KypCy XMMHH) B KaueCTBE MOJTOTOBKU K BXOJHOMY KOHTPOJIIO IO TeME U
MPOXOJUT TECTUPOBAHME IO HU3ydyaeMoil Teme Ha mopTane online.mephi.ru. B nomamnnioro
MOJIrOTOBKY BXOJIUT MUCbMEHHOE 0(opMIiIeHUE Tab0paTOPHOI paboTHI.

CryneHT He IoImycKaeTcs K 3aHATHIO 0e3 JoMalllHel MOArOTOBKH.

B Hauane 3aHsTHA Tepen Kaxaod JabopaTOpHOW paOOTOM CTYIEHT BBHIMOJNHSET  TECThI
BXOJIHOTO KOHTPOJI JIJIsl JIONyCKa K JlabopaTopHoi padoTte. Llenb KOHTPOIbHBIX TECTOB 3aKIH0YAETCS
B IIPOBEPKE YCBOEHMSI CTYJEHTOM TEOPETHUYECKON 4acTu J1a00opaTOpHO pabOThl U €ro rOTOBHOCTH K
BBITNIOJTHEHUIO SKcIieprMeHTa. Ha TecTbl BXOJHOro KOHTpOIst OTBOAUTCS 15-20 MUHYT.

Honyck k yaboparopHoil paboTe MOMHMO TECTOB BXOJHOTO KOHTPOJIS BKJIIOYAET YCTHBIN
OIIPOC CBSA3aHHBINA ¢ OOCY)XJICHHEM LIeJIN paObOThl, TEXHUKH 0€30MacCHOCTH MpH paboTe ¢ MpubopaMu 1
pEeaKTUBaMHU, METOJUKH HKCIEPUMEHTa U IOCIIEeA0BATEIbHOCTH 3TANlOB BBIMOJIHEHUS J1aOOPaTOPHOU
paboThI.

[Io 3aBepuieHMIO OSKCHEpUMEHTa CTYAEHT 3aluinaer JjabopatopHyto pabdory. OH
MIPEIOCTABIIET MPEINOJaBaATEN0 MOJYyYEHHbIE Pe3ylbTaThl paboOThl, KOTOpbIE 00S3aTEIbHO JOKEH
OOBSICHUTB, CIIENATh BHIBOABI U OTBETUTH HA BOIIPOCHI KOHTPOJBHBIX TECTOB M0 3aIIUTE JaOOPaTOPHOI
paboTHI.

B koHIIe 3aHATHS CTYJEHT MOJIy4aeT UTOTOBYIO OIIEHKY, KOTOpasl BKJIIOYAET pe3yibTaT TECTOB
BXOJTHOT'O KOHTPOJIS U OLIEHKY 32 BBIITOJHEHHE U 3aIUTY JIAOOPATOPHOU PabOTHI.

JIJ1s TOATOTOBKM K 3aHATHUAM CTYA€HTaM PEKOMEHIOBaHBbI:

JIEKLIMOHHBIN KYypC;

y4eOHUKM U y4eOHO-METOJMYECKHE TIO0COOMs, YyKa3aHHbIE B CIIMCKE PEKOMEHAYyeMOM
JUTEPaTypHl;

AIIEKTPOHHBIE YIEeOHUKH Ha caifte online.mephi.ru



3JIEKTPOHHBIE KYPChI Ha MOpTajie OTKPHITOr0 00pa3oBaHus

WTOrOBBIi KOHTPOJIb MO TUCHMIUIMHE MPOBOIUTCA B (opMe, NMpeayCMOTPEHHOW y4eOHBIM
TUTAHOM.

Cucrema KOHTPOJISI KauecTBa 3HaHUH CTYJCHTOB

*Texkymuii KOHTpOiIb — ¢opMa KOHTPOJII KadecTBa HU3YUCHHsI CTYIEHTOM OTACIbHBIX
AJIEMEHTOB JTMCUUIUIMHBI U BBINOJIHEHUS 33JaHUI B paMKax ayJAMTOPHON U CaMOCTOSITENIbHOM pabOThI
cryneHTta. GopMa U CpPOKHM TEKYIIETO KOHTPOJIS, a TAKKE €ro BKJIAJ B PE3YJbTUPYIOLIYIO OLICHKY,
3a(KCUPOBAHBI B 3apaHee YTBEPXKIEHHBIX TpOrpaMmMax JTUCIUILIMH.

eAtTecranusi pasnena — ¢dopMa KOHTPOJS KauecTBa 3HAHHWM CTyJeHTa, MpPOBOAMMAs IO
OKOHYAaHUHU pa3zzaena ydeOHo mucuurumHbel. DopmMa W CPOKH KOHTPOJS, a TAaKXKE €ro BKIAJ B
PE3yIBTUPYIOUIYIO OLIEHKY, 3a(UKCUPOBAHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JUCHUIUINH.

*[IpoMexxyTOUYHas aTTecTanus (Jajiee aTTecTalys) — aTTeCTalus CTYCHTOB 0 AUCHUIUIMHAM,
M3y4eHHBIM B TeueHHe cemecTpa. DOpMbI arTecTalui MO KaXIO0W AUCLHUIUIMHE ONpPEeIsIOTCS
y4eOHBIM TUTAHOM.

*/ITOroBeiii KOHTPOJb — (hOpMa KOHTPOJS KadyecTBa 3HAHUM CTyJIEHTa, IPOBOAMMAS IIO
3aBEpUICHUHM W3Y4YeHHs] JUCHUIUIMHBL. DopMa U CpPOKM TPOBEACHHS MTOTOBOTO KOHTPOIS
3auKCUpOBaHbl B pabounXx y4yeOHBIX IJIaHAaX.

Cucrema OLIeHKH 3HAHHUH CTYACHTOB

TpeboBaHMs K 3HAHUSAM, YMEHUSM, BIIAJICHUSM CTYICHTA

* MakcuManbHbIH 0aT 10 JaHHOMY BUAY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» TI0 5-
T OAJJIHHOM CHUCTEME) BBICTABISIETCS CTYACHTY, €CJIM OH IIyOOKO YCBOWJI M3ydaeMylo TeMy Kypca
XUMHH, UCUEPIIBIBAIOIIE, TTOCIEA0BATENIbHO, YETKO M JIOTHUECKHU CTPOMHO €€ M3Jlaraer, yMeeT TeCHO
YBSI3bIBATh TEOPHIO C MMPAKTUKOM, UCIIONB3YET B OTBETE COBPEMEHHBIN HayuHbII MaTeprall o XUMHH.

* bamnn, coorBerctByromuit 70 +~ 89% OT MakCUMaJIBHOTO (OTBEYAET OLEHKE «XOPOIIO» M0 5-TU
0aJuIbHOM cucTeMe), BBICTABISETCA CTYAEHTY, €CIM OH TBEPJIO 3HAET Marepuain, IPaMOTHO U IO
CYIIECTBY H3JlaraeT €ro, He JOINyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC H
BBITTOJTHEHUH 3aJIaHHSL.

* bamn, coorBerctByrommit 60 -+ 69% oT MakcuManbHOrO (OTBEYAaeT OILICHKE
«yIIOBJIETBOPUTEIHHO»), BBICTABISETCS CTYIEHTY, €CIIM OH HWMEET 3HAHHUS TOJHKO OCHOBHOTO
MaTepuaia, HO HE YCBOWJ €ro JeTajeld, JONMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBUIIbHBIE
(GOpMyYIMPOBKH, HapyIIEHUs JIOTHUECKOW IOCIEJOBAaTEIbHOCTH B M3JIOKEHUM IPOrpaMMHOIO
Mmarepuara.

* bamn, coorBercTByromuii MeHee 60 OT MakKCHUManbHOTO (OTBEYaeT  OIIEHKE
«HEYJOBJIETBOPUTEIBHO»), BBICTABISAETCS CTYAEHTY, KOTOPbIi He 3HaeT 3HAUYUTENBbHOW YacTu
MpOrpaMMHOTO ~ Marepuana, JOMyCcKaeT CcyliecTBeHHble ommOku. Kak mpaBmio, oOleHKa
«HEYJOBIIETBOPUTEIHHO» CTABUTCS CTYACHTaM, KOTOpPhIE HE MOTYT TIPOJOJDKHTH OOydeHHe 0e3
JOTIOTHUTEIBHBIX 3aHSATHIA IO COOTBETCTBYIONIECH TUCIIHILIHHE.

WroroBast orieHka MpeACcTaBiIsieT co00i cymMMy 0ajuioB, 3apa00TaHHBIX CTYACHTOM B CEMECTpe
B PaMKax TEKYILEro KOHTPOJIs, aTTeCTalllU Pa3/IesIOB U Ha 3aUeTe WIM HK3aMeHe.

[ITkana oieHKH 00pa30BaTENbHBIX TOCTUKEHUI

Onenka o 5-6anpHoii mkane Cymma Oansos 3a pazzaens! Ouenka ECTS

5 — «otmuuno» 90-100 A

4 — «xopormo» 85-89 B

75-84 C

70-74 D

3 — «yIOBJICTBOPUTEILHO» 65-69



60-64 E
2 — «HeynosieTBoputeabHo» Hike 60 F

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

Metoanueckue ykazaHus Ui IPeroiaBaTesiei Mo TUCIHUITIIHHE.

Ha nepBom 3aHsATHH 110 JaHHOW y4eOHON NHUCHUIUIMHE HEOOXOIMMO O3HAKOMHTH CTYJIEHTOB C
KaJIeHJAApHO-TEMaTUYECKUM IUJIAaHOM  3aHSATHH, CTPYKTypOM KaXKIOro 3aHATUS M CUCTEMOH
(bopMHpOBaHUEM OIICHOK.

B Hauane kaxJI0ro 3aHATHS NpENoJaBaTeNb JOJDKEH AaTh MOSCHEHUS MO H3y4aeMoil Teme,
MPEJOCTaBUTh BO3MOXKHOCTH CTYJCHTAaM 3a/1aBaTh JIOTOJHUTENIbHBIE M YTOUHSIOIIME BOIPOCHI U
MIPOBECTH MUCHbMEHHBIN BXOJHOW KOHTPOIb 10 TeMe. OLEHUTh Pe3ybTaT OTBETA.

[lepen BeITOTHEHHEM JTAOOPAaTOPHOI PabOTHI MpenoIaBaTelb JOKEH MPOBEPUTH MUCHMEHHOE
oopmienne B 1aOOPaTOPHOM KYpHAIE€ U TEOPETUYECKYIO IMOATOTOBKY CTYJCHTOB K BBITOJHEHHIO
nabopaTopHON pabOTHI.

B mpouecce BbIMOIHEHHs J1abopaTOpHON pabOThl MpenogaBaTesib JOJIKEH OLIEHUTh CTETCHb
OCBOGHUSI CTYJIEHTOM METOJUK JKCIEpUMEHTa, MPUOOpPETEHHs] HABHIKOB PAa0OTHl ¢ XUMHUYECKUMU
BEIIECTBAMH, U3MEPUTEIBHOMN MOCY 101, Ta00PaTOPHBIM aHATTUTUIECKIUM 000PYOBAHHUEM.

B 3akirounTenbHONW YacTH TMOABOAMTCS UTOT 1O 3aHATHIO, OLIEHUBACTCS B OaiiaX CTENEeHb
OCBOCHHS M3y4aeMOH TEMBI, CIIOCOOHOCTh CTYACHTA JIeJaTh BBHIBOJBI MO MOJYYCHHBIM PE3yJIbTaTam
HKCIEPUMEHTa U 0OOCHOBBIBATH UX HA OCHOBAHUH TEOPETUYECKUX 3HAHUU.

Texymmii KOHTPOJIb OCYIIECTBISIETCS B COOTBETCTBHH C I'pa)MKOM IPOBEIECHUS KOHTPOIBHBIX
MEpOMPUATHI, (GOPMUPYET y CTYIEHTOB KOMMYHHUKATUBHOW KOMIIETCHIIUU, YMEHUS JaBaTh YCTHBIC
OOBSICHEHUS! U OTBETHI, MIPUYYaeT K CUCTEMAaTH4ecKoil pabore u camoaHanu3y. Tekyluii KOHTPOJb
MO3BOJISIET 0€3 MpePK3aMeHAllMOHHbBIX Ieperpy30K MOArOTOBUTh CTYJAEHTOB K UTOTOBOMY KOHTPOJIIO
M0 TUCIUTUINHE.

[TpomeKyTOUHBIH KOHTPOJIb MPOBOJUTCA B COOTBETCTBUHU C YU€OHBIM IUIAHOM B MHUCHMEHHOM
dhopme ¢ 00513aTeTbHBIMU YCTHBIMU TTOSICHEHUSIMHU.

W TOTrOBBII KOHTPOJIb TIO TUCHHIUIMHE MPOBOIUTCS B (opMe, MpeayCMOTPEHHOW y4eOHBIM
TUTAHOM.

Cucrema KOHTPOJIS KauecTBa 3HaHUH CTYJCHTOB

*Texkymuit KOHTpoiIb — ¢opMa KOHTPOJII KadecTBa HU3YUEHHsI CTYJIEHTOM OTAEIbHBIX
3JIEMEHTOB JTUCLMILIMHBI U BBITIOJIHEHUS 3a/laHUI B paMKaxX ayJAMTOPHOW M CaMOCTOSITEIbHOW paboThI
cryaeHTa. GopmMa U CPOKH TEKYIIETO KOHTPOJSA, a TAaKXKe €ro BKJIaJ B Pe3yJIbTUPYIOUIYIO OLIEHKY,
3a(hUKCHPOBaHBI B 3apaHee YTBEPKIECHHBIX MPOrpaMMax JTUCIHUILINH.

eAtTectanusi pasgena — QGopma KOHTPOJIS KadecTBa 3HAHWHA CTYIEHTA, MPOBOAMMAS IIO
OKOHYAaHWHU pa3zziena ydeOHOW mucuurumHbel. DopmMa W CPOKH KOHTPOJS, a TakKe €ro BKIAJ B
Pe3yIBTHPYIOUIYIO OIIEHKY, 3a(MKCHPOBAHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JUACIUTLINH.

[IpoMexxyTOoUYHast aTTecTaus (Jajiee aTTeCTaIls) — aTTeCTalus CTYICHTOB 110 TUCIHILIHHAM,
U3yYeHHBIM B TeueHHe cemecTpa. DOpMbI arTecTalud MO KaXJIO0W AUCHUIUIMHE OINpPEesIOTCs
y4EOHBIM TUIAHOM.

*MITOroBelii KOHTPOJIb — (opMa KOHTPOJS KadyecTBa 3HAHUM CTyHeHTa, NMPOBOAMMAS IIO
3aBEpIICHUM U3yYeHHUs JUCUMIUIMHBL. @DopMa M CPOKM TPOBEACHHS HTOTOBOTO KOHTPOJIA
3a(UKCUPOBaHbl B pab04MX y4yeOHBIX IJIaHaX.

Cucrema OIleHKH 3HAHHWH CTYICHTOB



TpeOGoBaHMsI K 3HAHUSM, YMEHHSIM, BIIAJICHHSIM CTYICHTA

MakcuManbHBIN 0aJIT IO JAHHOMY BUIY KOHTPOJIS (COOTBETCTBYET OICHKE «OTIUYHOY» IO 5-TH
OaJUTPHOW CHCTEME) BBICTABISCTCS CTYACHTY, €CIHM OH TNIYOOKO YCBOMJI HM3y4aeMyl TeMy Kypca
XUMUH, UCUEPIBIBAIOLIE, MTOCIIEI0OBATEIbHO, YETKO U JIOTUUECKH CTPOMHO €€ U3JIaraeT, yMEET TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCTIONB3YET B OTBETE COBPEMEHHBIN HayuHbI MaTeprall 0 XUMHH.

bamn, coorBerctByromuit 70 + 89% oT MakcMManbHOTO (OTBEYAET OLIEHKE «XOPOIIO» MO 5-TH
Oa/UIbHOM cHucTEeME), BBICTABISIETCA CTYACHTY, €ClM OH TBEPAO 3HAET MaTepual, rpaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, He JONycKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC U
BBITIOJIHCHUH 3aJaHUSI.

bamn, coorBerctByrommit 60 +  69% oT MakcuMmManbHOrO  (OTBEYAaET  OLIEHKE
«YIOBJICTBOPUTEIBHO»), BBICTABIISICTCS CTYJIEHTY, €CJIM OH HMEET 3HAHUS TOJHKO OCHOBHOIO
Marepuaiga, HO HE YCBOWJI €ro JeTajei, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBUIIbHBIE
(GOpMyIUPOBKH, HApYyIIEHUS JOTHYECKOH TIOCIEeIOBAaTEIbHOCTH B U3JIOKEHUH MPOTPaAMMHOIO
MaTepuaa.

bamn,  coorBercTByromuii  meHee 60 OT  MakcuMManbHOrO  (OTBEYaeT  OIEHKE
«HEY/IOBJICTBOPUTEIIbHO»), BBICTABISACTCS CTYIEHTY, KOTOpPbI HE 3HAeT 3HAYUTENbHON YacTu
MpOrpaMMHOTO  MaTepualia, JONyCKaeT CcyllecTBeHHble omuoku. Kak mpaBuio, oOIeHKa
«HEYJIOBJICTBOPUTEIIEHO» CTABUTCS CTYISHTaM, KOTOpPbIE HE MOTYT TIPOJOJDKUTH OO0ydeHHe Oe3
JOTIOJTHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYIOMIEH AUCIIUILIMHE.

[Ixana oreHku 00pa30BaTEIbHBIX JOCTHKEHUM

Onenka no 5-6amnpHoil mkane Cymma 6ansos 3a pasnenst Onenka ECTS

5 — «otnuyrO» 90-100 A

4 — «xopomio» 85-89 B

75-84 C

70-74 D

3 — «yIOBIETBOPUTEIBHOY

65-69

60-64 E

2 — «HeynoBieTBopuTenbHO» Huke 60 F

ABTOP(BI):

Cepruesckuil Banepuit Bnagumuposny, 1.XUM.H.,
npodeccop

Amnannea Enena AnekceeBHa, K.XUM.H., JOILEHT

Penenzent(b):



3asenyrommii kadenpoir «Oo6men xumun» PXTY um.
J.W. Menneneesa npodeccop, a1.x.H. Conosben C.H.



