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

KA®E/JIPA OBIIEN XUMUHN

OAOBPEHO YMC UDTUC
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

XNUMUA
Hanpasnenue noarotroBku [1] 14.05.04 DnexTpoHNKa U aBTOMAaTUKa (PU3HMUECKUX
(cenuanbHOCTD) YCTaHOBOK

[2] 15.03.04 ABTOMaTH3AIMS TEXHOJOTHICCKUX
MPOIIECCOB U MPOU3BOJICTB

[3] 12.03.01 ITpuGopoctpoeHue

[4] 14.03.02 SInepHble GpU3MKa U TEXHOJIOTHH
[5] 15.03.06 MexaTpoHUKa U pOOOTOTEXHHUKA
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AHHOTALMS

VYueOnas aucuunnuHa «XMMUS» nHanpasneHa Ha yriayOneHne HMEIOLUXCs PEACTABICHUN U
MOJTyYeHHe HOBBIX 3HAHWUU M yMEHHMH B 00JacTH XWMHUH, KOTOpPbIE HEOOXOIUMBI JJISi OCO3HAHMSA U
MOMCKAa MyTEeH pelleHuss COBPEMEHHBIX TEXHOJOTMYECKHX, 3KOJOTMYECKHX, CHIPHEBBIX MPOOIEM
aTOMHOW OTpACIIH. Oco0eHHOCTBIO TpOrpaMMbl  siBiieTcs (yHIaMEHTAJIbHBIM XapakTep ee
U3JI0KEHUs, HEOOXOAMMBIM A  (QOpPMUPOBaHMS Yy CHEUUAIUCTOB  OOLIET0  XMMHUYECKOIO
MHUPOBO33PEHUS U PA3BUTUS XUMHUYECKOIO MBIIUIEHU. B mporpaMMe paccMaTpuBarOTCs 3JIEKTPOHHAS
TEOpUsl CTPOCHMsI aToMa, OCHOBBI TEOPHMM XUMHUYECKOH CBS3M, DHEPreTHKAa XUMHUYECKUX PEaKLUi,
JJIEMEHThl XUMHYECKONM TEPMOJMHAMUKH, XMMHS IEMEHTOB M HUX OCHOBHBIX COEIMHEHWIl, B TOM
YHCIIe SJIEMEHTOB aTOMHON YHEPTreTHKH, METObI pa3e/ICHHsI, OUUCTKH U UACHTHU(PHUKAIIUNY BEIIECTB.

Teopernueckass 4acTb NUCLMIUIMHBI U3JIaracTcs B JIEKUMOHHOM Kypce. [lomydeHHble 3HaHMS
3aKpEIUIIOTCS. HA MPaKTHYeCKHMX W JabopaTopHbix 3aHsaTHax. CamocrosrenbHas paborta
MpeAaycMaTpuBaeT padboTy ¢ ydyeOHWKaMH, y4eOHBIMH TMOCOOMSMH M CIPABOYHBIM MAaTEPHAIIOM,
MOJrOTOBKY K IPAaKTHYECKUM U JIAOOPATOPHBIM 3aHATHUSAM, BBIIOJHEHHE JOMAIHUX 3aJaHUi,
MOJrOTOBKY K TECTUPOBAHMIO, KOHTPOJIBHBIM paboTaM U K HaIllMCaHUIO pedeparos.

1. IEJIH U 3ATAYA OCBOEHUS YYEBHOM JJUCHUILIUHBI

Lensamu ocBoeHus yueOHOH aucuuiuinHbl «XUMMWS» sBisiorcs yriayOlieHHe MMEIOLIHXCS
MPECTABICHUN U MOJyYeHHE HOBBIX 3HAHWI U YMEHHUH B 00JIACTH XUMHHU, KOTOPbIE HEOOXOIUMBI ISt
(dbopmMHupoBaHUs OOMIEKYIBTYPHBIX W 00OHIETIPO(ECCHOHAIBHBIX KOMIIETEHIMA 110 HampaBJICHUIO
MTOATOTOBKH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Jlannast yuyeOHasi IUCHMIUIMHA BXOJUT B LUK OOIIEMaTEMaTHYECKUX U €CTECTBEHHO —
HAy4YHBIX AUCUUIUIMH 10 HampaBieHusM nmoArotoBku: 03.03.01 Ilpuxmagnas marematuka U (u3MKa,
14.03.01 SAnepnas suepreruka u temiogpusuka, 14.03.02 SAnepusie ¢pusuka u texnonoruu, 22.03.01
MarepuanoBeieHue U TeXHoOIOruu marepuaios, 14.05.01 Snepusie peakTops! u Marepuaisl, 14.05.04
DNEKTPOHUKA U aBTOMATHKA (PH3UIECKHX ycTaHOBOK, 31.05.01 JleueOHOe Aemo

Jlnst u3ydeHusl MUCIHMILIMHBI HEOOXOMUMBI 0a30Bble 3HAHWS XMMUU U (U3UKM HA YPOBHE
CpeaHEN IKOJIBI.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUA

KOMIIETEHIINH
OIIK-1 [2] — CniocobeH MpUMEHSITh 3-OI1K-1 [2] — 3HaTh: METOABI MATEMATUYECKOTO aHAJIU3a U
€CTeCTBEHHOHAYYHbIE U MOJIETTUPOBaHUs B IPOo(eCCHOHATBHON ASITENFHOCTH

OOIIeMH)KEHEPHBIE 3HAHUS, METOJIbI V-OIIK-1 [2] — YMeTh: TpUMEHSITh METOAbI




MaTeMaTHUYeCKOro aHaJlu3a 1
MOJICTUPOBAHUS B
npodeccoHaNBbHOMN eI TETbHOCTH

VYK-11[2, 3, 4, 5] — Cnocoben
OCYH_[eCTBJ'IS[TB IIOHUCK, KpI/ITI/I‘IeCKI/Iﬁ
aHaJIN3 ¥ CUHTE3 HH()OPMAITUH,
MPUMEHSATh CUCTEMHBIN MOIXO0T IS
pelIeHMsI TOCTABJICHHBIX 3a/1a4

VYK-1 [1] — CriocoGeH oCcymiecTBIATh
KPUTUYECKHUI aHaIN3 IPOOIEMHBIX
CUTyalMil HAa OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIpabaThIBaTh CTPATETHUIO
JICNCTBUI

VKE-1 [1, 3, 4, 5] — Cniocoben
HCIIOJI30BATh 3HAHMS
eCTGCTBCHHOHay‘IHI)IX JUCIUIIIINH,
MIPUMEHSITh METO/IbI
MaTeMaTHYECKOro aHaJln3a 1
MOJIETUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B IIOCTABJICHHBIX 3aJjauax

MaTeMaTHUYECKOr0 aHaJIh3a U MOJEIUPOBAHMS JIsl PEILICHUS
MOCTaBJICHHBIX 3a/1a4

B-OIIK-1 [2] — BnageTs: MeTogaMu MaTeEMaTUYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS IS PEIIECHUS TTOCTaBICHHBIX
3a1a4

3-VK-1 [2, 3, 4, 5] — 3narb: MmeToauku coopa u 06paboTku
nH(OPMAIINH; aKTyalTbHbIC POCCUHCKHE U 3apyOeKHBIE
MCTOYHUKU HHpOpMaLuu B chepe nmpopeccuoHanbHON
JeSITeTbHOCTH; METOJ CHCTEMHOTO aHaJIN3a

V-VK-1[2, 3,4, 5] — YMeTb: NpUMEHITh METOJIUKH TTOUCKA,
cOopa u 00paboTKH HHPOPMALIMH; OCYIIECTBISITh
KPUTHUYECKHUI aHAIN3 U CUHTEe3 WH(OpMALIUU, TTOTYyYeHHOU U3
Pa3HBIX UCTOYHUKOB

B-VYK-1 [2, 3, 4, 5] — Bnagets: MeTo1aMu TIoucka, coopa u
00paboTKH, KPUTUYECKOTO aHAJIN3a U CUHTE3a MH(POpMaIIHH;
METOJIMKON CHCTEMHOTO MOJX0Aa JIsl pEIICHUS
MOCTABJICHHBIX 3a/1a4

3-VK-1 [1] — 3HaTh: METOABI CUCTEMHOTO U KPUTHUIECKOTO
aHaJlM3a; METOJAUKH pa3pabOTKU CTpaTeruu IeHCTBUM s
BBISIBIICHUSI M PEIIICHUS TTPOOJIEMHOM CUTYaIlUH

V-VK-1 [1] — YMeTb: NpUMEHSITh METO/IbI CACTEMHOTO
MOAXO0Ja ¥ KPUTHYECKOTO aHAIM3a IPOOIEMHBIX CUTYAIIHi;
paspabaTrbIBaTh CTPATETHUIO JCHCTBHMA, IPUHUMATH
KOHKPETHBIC PEIICHUS ISl €€ peain3aIiuu

B-YK-1 [1] — Bnagets: MeTO1010THEM CUCTEMHOTO U
KPUTUYECKOTO aHalIn3a MPOOJIEMHBIX CUTYaIIU; METOIUKAMH
MMOCTAaHOBKH LIEJIH, OTIPEJICIICHHUsI CIOCOO0B €€ JOCTHKECHHUS,
pa3pabOTKH CTpaTeruii JeHCTBUMA

3-YKE-1[1, 3, 4, 5] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLIMIUIUH, METOIbI
MaTEeMaTHUYeCKOT0 aHaJlh3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VKE-1 [1, 3, 4, 5] — ymMeTh: UCIIOJIb30BATh
MaTeMaTHYeCKHe METO/Ibl B TEXHUUECKUX MPUIIOKEHUSX,
pacCYUTHIBATh OCHOBHBIE YHCJIOBBIE XapAKTEPUCTUKHU
CIIy4aifHbIX BEJTMYMH, pelIaTh OCHOBHbIE 3a7]a4u
MaTeMaTUYeCKOW CTATUCTUKH; PEIIaTh TUTIOBBIE pacCueTHHIC
3a1a4u

B-YKE-1[1, 3, 4, 5] — B1ageTh: METOJaMH MaTeMaTHIECKOTO
aHaJIM3a U MOJICTIMPOBAHUS; METOJaMH PEIICHUS 3a/1a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IPHUEMaMH 00paOOTKH SKCIIEPUMEHTAITBHBIX
JTAHHBIX, METOaMH pabOThI C TPUKIAAHBIMU TPOTPAMMHBIMHU
MPOIYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI




Hampasnenus/uenun
BOCITUTAHUS

3agauym BocriuTaHus (Kos)

BocnurarenbHbIl TIOTEHONA JUCHUIIINH

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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1 XUMHUYECKUE CUCTEMBI. | 1-7 12/0/12 JIP-1 20 K.p-8 3-
Ctpoenue aroma u (%), T-1 OIIK-
XMMHYECKasI CBA3b. (5),JIP- 1,
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2 OcHoBHbIE 7-12 | 12/0/12 JIP-9 15 K.p-12 3-
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HUmoeo 3a 1 Cemecmp

32/0/32

50

KonTpoabHbie
Meponpusitusi 3a 1
Cemectp

50

2 Cemecmp

JlucnepcHbIe CHCTEMBI,
pacTBOpbI

1-4

8/0/8

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

15

DIIEKTPOXUMHUYECKHE
CUCTEMBI

8/0/8

15




CsorictBa s-, d- u f-
3JIEMEHTOB.
PagnoakTuBHOCTH Hu
paguoOXuMus.

8-15

14/0/14

JIP-9
(5),T-9
(5),T-11
(5),JIP-
11 (5)

20

B/3-15

Hmoeo 3a 2 Cemecmp

30/0/30

50

KonTpoabHbie
MeponpusiTusi 3a 2
Cemectp

50




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

0O0o03ua | [To1THOE HAMMEHOBAHME
YeHHe

T TectupoBanue

bJ13 BoJiblioe nomanHee 3agaHue

Kn KonnokBuym

J13 JloMariHee 3amanne

JIP Jlaboparopnas paboTa

K.p KonTtposbHas pabota

3 3auer

) OK3aMeH

KAJIEHIAPHBIN IVIAH

Henen | Tembl 3ansituii / Conepxxanue Jlek., | IIp./cem. | JIao.,
U Jac. , yac. yac.

1 Cemecmp 32 0 32

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

1 XuMH4YecKHe CHCTEMBI. CTpOGHI/Ie aToMa 1 XUuMH4YeCKasi Bceero AYJAUTOPHBIX YaCOB

CBS3b. 2 | 0 | 2

[Ipenmert u meToAbl XUMHUHU. MECTO XMMUH B CUCTEME Omntaiia

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

Xumuueckas cucrema. BeriectBo, ero pazoBble COCTOSIHUS U
XUMHYecKHe npeBpamieHusi. OCHOBHBIE CBOMCTBA XUMUYECKUX
cucteM. XMMHUUYECKasl IBOMCTBEHHOCTh. PacTBOPBI.

Tunsl XUMHUYECKUX MpeBpalieHuil. OKUCIUTEIbHO-
BoccTaHoBUTENbHBIE peakuu (OBP). Tunuunele okucauTenu
U BOC-CTaHOBHUTENU. MeTonbl cocTaBieHus ypasHenuid OBP.

2-3 XuMH4YecKHe CHCTEMBI. CTpOGHI/Ie aToMa U1 XUuMHN4YeCKasi Bcero AYJUTOPHBIX YaCOB

CBSI3b. 4 |0 | 4

ATOM U €ro XapakTepUCTHKH: SIIPO, AIEKTPOHHASI 000JI0UKa, Omnutaiin

3apsj siipa, Macca sipa, pa3Mepsl aapa u atoma. M3oTomnsl. 0 0 0
KBaHTOBO-MeXaHMUYECKast MOJIEIb aTOMA: KBAHTOBBIE YUCIIA,
Tunbl opouTaneil. [lopsaok 3anosHeHUs YHEPTeTHUECKUX
YpOBHEH U MOAYPOBHEW (MUHUMYM 3HEpruu, npuHiun [laymnu,
npaBuio XyHaa, npaBuio KiieukoBckoro).

OnekTpoHHBIE POpPMYITBI AIeMeHTOB. DOPMYITBI B BUIE
JHEPIreTUYECKUX siueeK. BaJIeHTHOCTB deMeHTa 1J11 OCHOBHOI'O




1 BO30YXKJICHHOTO COCTOSIHHI aToma.

ITepuonnueckas cucrema [[.M1.Menneneea. Bzaumocss3b
XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHueM atoMoB. Cirydan HECOOTBETCTBHUS BBICIICH
BAJIGHTHOCTH 3JieMeHTa HoMepy rpymibl [IC3. Xapakrep
3aBHCHMOCTEH paJllyCcoOB aTOMOB, SHEPTUU MOHU3ALIHNH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTPOOTPULATEIHHOCTU OT
nojoxkeHus sneMenta B [1CD. MeTaibl 1 HEMETalIbl.

Xumnueckue cucrembl. CTpoeHHe aTOMa M XMMHUYEeCKast
CBSI3b.

Xumunyeckas cBsizb. OCHOBHBIE BUbI (KOBAJICHTHAs, HOHHAS,
JI0O-HOPHOPHO-AKIENITOPHASI, BOJIOPOHAS U METAJNIMUECKasi) U
XapaKTepUCTUKU (SHEPTus, IJIUHA, HAlIPABIEHHOCTD,
MOJIIPHOCTH U MOJISIPU3YEMOCTh) XMMHUECKOH CBsI3U. MeTobl
BAJICHTHBIX CBSI3€H U MOJICKYJISIPHBIX opOuTasieil. BzauMocss3b
BHUAA, CBOICTB XMMHYECKOH CBSA3U U QJICKTPOOTPULATCIIBHOCTHU
31eMeHTOB. CBOMCTBA XUMHUYECKOM CBSI3HU, COCTAB U CTPOCHUE
MOJICKYIJIL. Crerneup OKUCIECHUS.

MesxmoliekysipHbie B3auMoAencTBUS. CTPYKTypHbIE
(hOpMyIIBI MOJIEKYJT M aCCOITATOB.

Bcero ayiutopHbIx 4acoB

6 |0 | 6

Omu1aiig

0 0 0

7-12

OcHOBHbBIE 3AKOHOMCPHOCTH XUMHYCCKHX IIPOLECCOB

12 0 12

OcHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB
OyukIm# coctostHuA. TeroBoii 3pGeKT 1 YHTATBIHS
peakiuy. 3aKOHbI TEPMOXUMHUHU. DHTANbINSA 00pa30BaHUS
XUMHUYECKUX coequHeHnH. CTaHaapTHOE COCTOSHUE.
OHtponus. JHeprus ' n66ca, ee CBsA3b ¢ HaNpaBIEHUEM
XUMHUYECKUX MpoIeccoB. PacueT TepMOAMHAMUYECKUX
(GYHKIMH XUMUYECKUX PEAKIMH 10 CIIPAaBOYHBIM JIaHHBIM.
OneHka peaklIMOHHOM CITIOCOOHOCTH M YCTOMYMBOCTH BEILIECTB.

Bcero AYAUTOPHBIX YaCOB

2 K |2

Omnutaiig

0 0 0

OcHOBHbBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLeCCOB
OOpatuMble 1 HeOOpaTUMBbIE PeaKLUU. XUMUYECKUI
MOTEHIINAJ U €r0 CBOMCTBA. AKTUBHOCTh U KOO(PPHUIIUEHT
aKTMBHOCTH. 3aKOH JieficTBus Macc. TepMoauHaMuueckas u
KOHIIEHTPAllMOHHAsl KOHCTaHThI paBHOBecus. Pacuer
XMMHUYECKOI0 pAaBHOBECHUS: PABHOBECHBIE KOHIICHTPALIUHY,
crenens npespaenus. [Ipuanun Jle [larense.

XuMHUecKoe paBHOBecHE B pacTBopax. [lucconuanus cnadbix
anekTposnnuToB. ['uaponus. CMelieHne paBHOBECHS
JMCCOLMAIIIK BOJABI B paCTBOPAX 3JIEKTPOIUTOB. [ Maponu3 mno
KAaTHOHY U aHMOHY: U3MEHEHHE XapakTepa cpezbl. KoHcTanTa u
CTEINeHb TUAPOIIH3a.

XHUMHUYECKOE PAaBHOBECHE B FETEPOT€HHBIX CUCTEMAaX. 3aKOH
beptino-Hepucra. [Ipoussenenue pacCTBOPUMOCTH.

Bcero aytuTopHBIX 4acoB

4 | 0 | 4

Ownaiin

0 0 0

10-12

OcHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB
YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKLUH, IPOCTHIE
U CJIO’KHBIE PEAKLIUHU, TIOPSAAO0K U MOJIEKYJISIPHOCTbD.
Kunernueckue ypaBHEHUS peakuii IEPBOTO NOPsAIKA.

3aKOH JEHCTBHS MacC IO JaHHBIM PABHOBECHS U KMHETUKHU:

Bcero AYAUTOPHLBIX YaCOB

6 K |6
Omutaiig
0 0 0




MPUHITUI COOTBETCTBUSI.
3aBHCUMOCTb CKOPOCTH PEAKIIUM OT TeMnepaTypsl. [IpaBuio
Bant-T'odda. YpaBHenune Appennyca. JHeprus akTUBAIHH.
Llenubie u KosnebaTenbHble peakuuu. Ou3nueckre MeTo bl
aKTUBHPOBAHHUS U yCKOpeHUs peakimid. Katamus,
KaTaJIn3aTophl, PEepMEHTHI.

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

13 KuciaorHo-ocHoBHbIE cucTeMbl. PaBHOBecue B BOAHBIX Bcero aynutopHsix 4acoB
pacTBopax 2 [0 [ 2
KomMimiekcHble coefUHEHUS U TBOMHBIE COMU. TUIMHYHEIE Omnaig
KOMIUIEKCO0Opa3oBaTeNy 1 urasabl. BzauMocBssb ctpoenus | () 0 0
KOMIIJIEKCOB ¢ THOpuAM3anueii opouTaneil u 3IeKTpOHHBIM
CTpOeHHEM KoMILIekcooOpaszoBarens. Koopaunaiuontoe
yucyo. JlearaTHocTh auranga. CBoHCTBa KOMIUICKCHBIX
COEIMHEHMI, KOHCTaHTa paBHOBecHs. Pa3pyiienue
KOMILJIEKCOB B KOHKYPH-PYIOIIUX PEAKIUSAX.

Knaccudukanus KOMIUIEKCHBIX COETUHEHUH.
BayTtpukommnekcusie coeinHeHs. CeleKTUBHOCTD MPHU
KOMIUIEKCOOOpa30BaHUU MOHOB METAIIJIOB C
MaKpOLUKINYECKUMU JIuranaamu. lllenounsie MmeTamibl B
HEOOBIUHBIX CTETNEHIX OKUCIICHUSI.

14 - 15 | KucioTHo-0CHOBHBIE cucTeMbl. PaBHOBecHe B BOJHBIX Bcero ayiuTopHbIX 4acoB
pacTBopax 4 K |4
Nneanbubie u peanbHbie pacTBOPHL. ConbBaTalus OHnaiin
(ruapararius) SJeKTPOIUTOB; JUCCOLUAIUS, HIOHHAS U 0 0 0
MoJieKyJIsipHas accounanus. CuibHbIE U Cl1a0ble JIEKTPOJIUTHI.

PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
PacTBOPUTEIISL. DIIEKTPOIUTHUECKAS JUCCOIHAIIUS BOABI U
BOJIOPOJHBIN MTOKa3aTeNb. 3akoHbl Payns u Bant-I'odda.
CBsi3b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBJIECHUE,
TEMIIEPATypPhl KUTICHUS U 3aMEP3aHHsI) C COCTOSTHHEM
PacTBOPEHHOI'O BEIIECTBA.

16 Kuciaorno-ocHoBHbIE crcTeMbl. PaBHOBecue B BOAHBIX Bcero ayiutopHsIx 4acoB
pacTBopax 2 [0 |2
CBoiicTBa peanbHbIX PaCTBOPOB. AKTUBHOCTD AJIEKTPOJIUTOB. Ownunaitn
CpenaenoHHBIN KO3PPUITMCHT aKTHBHOCTH. [IpeaenbHbIii 0 0 0
3akoH JlebOas-Xrokkens. KoncranTa u cteneHb Tuccolnuanuu
CJTa0BIX JIEKTPOIUTOB. 3aKOH pa3dasiieHus OCTBaIb/IA.

2 Cemecmp 30 0 30

1-4 JAucnepcHblie CHCTEMbI, PACTBOPBI 8 0 8

1-2 J{ucnepcHble CHCTEMBI, PACTBOPHI Bcero ayiutopHsIX 4acoB
JlucriepcHOCTh M JucniepcHble cucteMbl. Knaccngpukarus 8 K E
KOJUIOMIHEBIX CUCTEM. 30JIM U T'€lIH. Omnjapi
Crpoenue mutemisl. [IpaBuno [TeckoBa-@asiHca. Ancopouus. | () 0 0
[ToBepXHOCTHO-aKTHBHBIC BEIIECTBA U WX BIUSHUE Ha
CBOMCTBA JUCHEPCHBIX CUCTEM U MOBEPXHOCTHOE HATSKEHHE.

3-4 JAucnepcHble CHCTEMbI, PACTBOPbBI Bcero ayutopHbIX 4acoB

KucnoTHO-0CHOBHBIE CHCTEMBI
[IpoToHHas 1 3JIEKTPOHHASA TEOPUU KUCIOT U OCHOBAHUM.
Kucnots! JIptouca u bpencrena. ConpsikeHHbIE KUCIOTBI U

0 |0 | 0
Oumutaiia
0 |0 |0




OCHOBaHUAI. I[OHOpHO-aKLIGHTOPHHG KOMIIJICKCBI.

5-7

3J1eRTp0ngnqec1me CHCTECMbI

8 0 8

5-8

DJIeKTPOXUMHUYECKHE CHCTEMBI

TuIbI 2IEKTPOXUMUYECKUX TPOIeccoB. OKUCIUTENHHO-
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOIHOM AJIEKTPUUECKUI CITOM,
AJIEKTPOJIHBIN MOTEHIINAII, €r0 3aBUCUMOCTh OT MaTepuaia
AJIEKTPOJIOB U COCTaBa pacTBopa. YpaBHeHue HepHcTa.
DNEeKTpOAHbIC TOTEHIUANBI, PSI/I HATIPSHKEHUS.
Knaccudukanus 371eKTpo10B, XUMUYECKHAE PEAKIIUH,
IpoTeKarolue Ha HUX. ['a30BbIe A1EeKTPOabI (BOJOPOIHBIM,
KHCJIOPOJIHBIN ). NOHOCEIEKTUBHBIE DJIEKTPO/IBI.
["anibBaHMYEeCKU AIEMEHT. DNEKTPOIBIIKYIIAs CHUIa. DJIEKTPO-
nu3. [TociaenoBaTebHOCTD AIEKTPOIHBIX MPOIIECCOB IS
BOJIHBIX PAcCTBOPOB AIEKTPOIUTOB. [lepeHanpsokenue.
OcCHOBHBIE BUIbI KOPPO3UHU METAIIOB. DJIEKTPOXHUMHUIECKAS
koppo3ust. Kopposus MmeTauioB u mpobdiiema HaJIeKHOCTH.
MeToapl 3aUTHI OT KOPPO3HUH.

Bcero AYAUTOPHBIX YaCOB

8 K | 8

Omnutaiig

0 0 0

8-15

CaoiicTBa s-, d- u f-3;1emMenTOB. PagnoakTHBHOCTD U
paauoXuMusi.

14 0 14

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

Bonopon

XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C TPOCTHIMHU
BeIlleCTBaMH. ATOMapHBIi BogopoI. I uapuasl (MOHHBIE,
KOBAJICHTHBIE, COCIMHEHUS BHEAPEHUSI), METObI TTOTYUEHUS U
cBoiicTBa. M30TOMBI BOJIOPO/Ia U METO/IBI UX Pa3/ieNICHHUS.
N3omepsl. ['mapunsl kak 3HEpronocurenu. BogoponHas
SHEpreTUKa.

Bcero AYAUTOPHLBIX YaCOB

2 [0 |2

Ownutaiig

0 0 0

10-11

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

f-anements! 11 rpymnmel

OO6m1as u cpaBHHUTENbHAS XapaKTepUCTUKa. JlantaHouIHOE U
AKTUHOMHOE CKaTUE, 3aKOHOMEPHOCTH U3MEHEHUS CTEIIEHEN
OKHCJICHUSI. XUMUYECKHE CBOMCTBA B PA3JIMYHBIX CTEIEHSX
okucieHus. KommekcHele coenHenus. MeToasl pa3ieneHus
u nosrydeHust. O6acTu MpuMEHeHUs. XUMHS [IepUsl, €BPOITHs,
TOpUs, ypaHa. AKTUHOUbI B ATOMHOM YHEPTETHKE.

Bceero AYAUTOPHLBIX 9YaCOB

2 [0 |2

Ownutaiin

0 0 0

12

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

PannoakTBHOCTE U paguoXxumus

N3oTonus. PagnoakTMBHOCTh U €€ BU/Ibl. 30HA YCTOMUMUBOCTH.
B3aumoneicTBue U3y4eHus ¢ BEUECTBOM. AKTUHOM/IBI B
aToMHOM SHepreTrke. CHHTE3 HOBBIX 3JIEMEHTOB. VIcTOUHUKH
pajualnyy U UX BO3JICHCTBUE HA OPraHU3M.

Bceero AYAUTOPHLBIX 4YaCOB

2 [0 |2

Omnutaiig

0 0 0

13

CaoiicTBa s-, d- u f-3;1eMeHTOB. PAIHOAKTUBHOCTH U
PaIMoOXUMUSsI.

s- 1 d- metasubl [ u 11 rpynn

CpaBHeHHE 2TEKTPOHHOTO CTPOCHUS U PEAKITHOHHOM

Bcero ayiutopHsIX 4acoB

2 [0 |2
Omnitaiia
0 | 0 | 0




ciocooHocTH. CoeTMHeHNS ME/IM U 30J10Ta B pa3IMYHBIX
CTETEHSX OKHCIIEeHUS. MeToAbl MOTyYeHUs U 00J1acTH
MIPUMEHEHHSI.

p- u d- anemenTsl [V rpynmbl

CpaBHenue cBolicTB. Hemeramnsl 1 nomynpoBoaHuku 1V
TpyIIbl (KpeMHUN ¥ repManuii). Tutad, HMpKOHUMA, TadHUH.
MeTobl osTyueHust 1 00J1aCTH IPUMEHEHHUSL.

14 CsoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD U Bcero ayutopHbIx 4acoB
paaMoOXuMusl. 2 [0 |2
CoBpeMeHHbIE METObI Pa3/IeTICHHs] U OUUCTKH BEIECTBA Omnnaiin
Pacnpe;[eneHI/Ie BCIICCTB MCXKIY (ba3aMI/I: JKMIKOCTh-TIap 0 0 0
(meperonka, peKTU(UKAISA), KUIKOCTh-KHIKOCTh
(3KCTpaKLus), KUAKOCTH-TBEPI0€ (OCAKICHUE, IIEMEHTAIH,
pacTBOpeHHE, HOHHBIN 0OMEH), Tap-TBep10e (ra3oBast
xpomatorpadus).

15 CsoiicTBa s-, d- u f-3;1emMeHnTOB. PagnoakTHBHOCTD U Bcero ayutopHbIx 4acoB
paaMoXuMusl. 2 [0 |2
XumMuyeckue uAeHTU(UKALNS U U3MEpPEHHE Omnunaiin
Ananutnyeckuii curnan. KauecTBeHHBINH M KOJIMYECTBEHHBIH 0 0 0
ana-nu3. Kauectsennsle peakuuu. CTaHAapTHBINA oOpasel.

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

XUMHKO-OHOJIOTHYECKUE CUCTEMBI.
HpCHeHBHO-IIOHyCTI/IMBIG KOHUOCHTPAIUKN U METOJbI UX
OIIpCACIICHUA. TOKCHYHOCTE. PHIH:I TOKCHUYHOCTH TAXKCJIBIX
MCTAaJIJIOB.

2 | 0 | 2
Ouwuutaiig
0 0 0

CokpailieHHbIC HANMEHOBAHUST OHJIANH OTIIINNA:

O06o3na | Ilo1HOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBINA KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuansl

AM Aynno-Marepualibl

[Ip3 IIpeszenTanuu

T Tectsl

5CM DJIEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CaUT

TEMBI JIABOPATOPHBIX PABOT

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

Jlaboparopnas padota "OCHOBBI pallMOHAIEHOM
HOMEHKJIATYphI'".




OcCHOBHBIE THIIBI XUMHYECKHX PeaKIni

Jlaboparopuas paboTta. OCHOBHBIC THUITBI XUMHUECKHX
MpEBpaIICHHH, peaKINK 3aMeIIeHUs, Pa3I0KeHUs, 0OMEHa,
COCONHCHUA

"CTpoeHue aToMa U XMMUYECKas CBs3b''.

OcHOBHBIE BU/IbI XUMUYECKOH CBSI3U, KOBAJIEHTHAsI, HOHHAS,
MeTan4ecKas

Konrpomnbnas padora. "CTpoeHne aTomMa 1 XUMUYECKast
CBA3B".

OCHOBBI KOJTHYECTBEHHOI'0 AHAJIN3A
JlaGopatopHnast pabota. OCHOBBI KOJIMYECTBEHHOT'O aHAIIN3A.
Turpumerpus

JHepreTuKa XUMHYECKHUX MPOLECCOB

PacueTsl 1o TepMOIMHAMUYECKUM (DYHKIHSIM

3amuTa 10MallHero 3aJaHus "DHepreTuka XuMH4ecKuX
MPOIECCOB".

11-12

XumMuyeckasi KHHETHKA
JlaGopaTtopHnas pabora "Xumuueckass KHHETHKA"

13-14

XumMHuyecKoe paBHOBecHe
PaBHOBecust B BOJHBIX pacTBopax, KoHCTaHTa AMCCOLMAIINH,
[TP, runponus

15-16

KoMmiekcHbIe coeTUHEHUSA

KommekcHbie coenMHEHNs, MOJyYEHUE U pa3pylICHHE
KOMIUJIEKCHBIX coenmnHeHnii. CBOMCTBA KOMIUIEKCHBIX COJIEH

2 Cemecmp

JlucnepcHble CUCTEMBI, PACTBOPbHI
Jlabopartophas pabora "Kosmnonaabie pacTBOpsI”

JMcnepcHble CHCTEMbI, PACTBOPbI
Jlaboparopnas padota "PacTBophr"

DJIEKTPOXUMHYECKHE CHCTEMBI
Jlaboparopras paboTa. OKHCIUTEITBEHO-BOCCTAHOBUTEILHBIC
CHCTEMBI

DJIeKTPOXMMHUYECKHE CHCTEMBI
DIIEKTPOXUMHUYECKHE TPOLECChl. XUMUYECKUE NCTOYHUKHU
TOKA. DJIEKTPOJIU3

9-10

CaoiicTBa s-, d- u f-3;1eMeHTOB. PAIHOAKTUBHOCTH U
PaIMOXUMUSsI.
Jlaboparopnas padota. CBolicTBa 1iepus, TOPUS U ypaHa

11-12

CaoiicTBa s-, d- u f-31emMeHTOB. PagnoakTUBHOCTD U
paIMoOXuMUusl.
JlabopaTtopnast pabota. OCHOBBI KaY€CTBEHHOT'O aHAJIN3a




13-14 | Metoabl pa3aejieHHsi 1 OYMCTKH BelIeCTB
Jlaboparopras paboTa "MeToIbI pa3aesieHuss U OYUCTKU
BelecTs"

15-16 | "TunosBble 3a1a4M N0 KypCy XUMHHU

Pemennie THNIOBBIX 33/1a4 M YIIPaKHEHUH 10 KypCy XUMHUU
3ammra qoMamHero 3aaanus (tema: "TUnoBsie 3a1a4uu 1Mo
Kypcy Xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

* N3yuyenue kypca xumuu ¢ mnpubiedeHueM off-line u on-line TexHomoruii. XuMHUYECKUN
OKCIIEPUMEHT M JUCTAHIHMOHHBIC (HOPMBI (JIEKIIMM, MPAKTHUECKHE 3aHATHS, KOHTPOJIbHBIE pPaloTHl,
JOMaITHKE 3a/IaHKsl, TECTUPOBAHKE) C CIOIb30BaHUEM IIaTdopM zoom u skype 1iist Ou3Heca.

* PaboTa cTy/1eHTOB C 3JeKTPOHHBIMU yuyeOHUKaMu Ha caiite online.mephi.ru (oOmast xumus

https://online.mephi.ru/course/view.php?id=224, AIIEKTPOXUMHUYECKHE IPOIIECCHI
https://online.mephi.ru/course/view.php?id=224, cBoiicTBa 3JIEMEHTOB ¥ WX  COCIUHCHHIA
https://online.mephi.ru/course/view.php?id=224, Xwumuueckas uACHTHPHUKAIIMS U METOHIbI

pasnenenus U ouucTky https://online.mephi.ru/course/view.php?id=224.

* OHJailH TecTUpOBaHUE, KOMITbIOTEPHBIM TPEHUHT 110 TeMaM (cucteMa online.mephi.ru).

* y4yeOHO-uccienoBarenbckue padoTel B pamkax CXWMb-19 (cTymeHYecKoro XUMHUYECKOTO
HCCIIEA0BATEIIbCKOTO OFOPO)

* [ToarotoBka pedepatoB U IEKTPOHHBIX MPE3CHTALUN JEKIIHI

* Kadenpanpnas koHpepeHIMs y4uyeOHO-HUCCIIEOBATENLCKUX pPAdOT € MpHUBICUYECHUEM

MIPEACTABUTENEH IPYTUX By30B MOCKBBI.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIECHOYHBIX CPEACTB 0 JTUCLUILUIMHE 00ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYLIETO,
pyOeXKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IpeJICTaBJIeHa B CIEyIOIIeH Tabnule:

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTallMOHHOE
0CBOCHMSH meponpustue (KII 1) meponpusitue (KII 2)
VK-1 3-YK-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, B/I3-15, JIP-1,
JIP-1, T-1, JIP-3, T-3, T- | T-1, T-3, JIP-3, T-7, JIP-
5, 13-4, JIP-9, JIP-11, 7, k.p-5, JIP-9, T-9, T-
T-11, A3-10, T-9, JIP- 11, JIP-11
13, T-13
V-VK-1 3, k.p-12, k.p-16, JIP-3, | O, k.p-8, BJI3-15, JIP-1,
T-3, T-5, 13-4, JIP-9, T-1, T-3, JIP-3, JIP-7,
JIP-11, T-11, A3-10, T- | k.p-5, JIP-9, T-9, T-11,
13, Ki-15 JIP-11
B-YK-1 3, k.p-16, T-5, Kn-15 9, bJ13-15, T-3, JIP-3
VKE-1 3-YKE-1 3, k.p-16, JIP-1, T-1, 92, bBA3-15, JIP-1, T-1,
JIP-3, T-3, T-5, /13-4, T-3, JIP-3, T-7, JIP-7,




JIP-9, JIP-11, T-11, A3- | x.p-5, JIP-9, T-9, T-11,
10, T-9, JIP-13, T-13, JIP-11
Kn-15
Y-VKE-1 3, k.p-16, JIP-3, T-3, T- | O, BJ3-15, JIP-1, T-1,
5, A3-4, JIP-9, JIP-11, T-3, JIP-3, T-7, JIP-7,
T-11, A3-10, JIP-13, K.p-5, JIP-9, T-9, T-11,
Kin-15 JIP-11
B-VYKE-1 3, k.p-16, 13-4, T-5, 3, bA3-15, T-3, JIP-3
Kin-15
YK-1 3-YK-1 K.p-8, K.p-12, k.p-16 K.p-4, k.p-8, B/I3-15,
JIP-3, JIP-9, T-9, T-11,
JIP-11
V-VK-1 K.p-12, x.p-16 k.p-8, BJ13-15, JIP-3,
JIP-9, T-11, JIP-11
B-YK-1 K.p-16 bJ13-15
OIIK-1 3-0OI1K-1 K.p-8, K.p-12, k.p-16 3, k.p-4, k.p-8, B/13-15,
JIP-1, T-1, T-3, JIP-3,
JIP-9, T-9, T-11, JIP-11
V-OIIK-1 K.p-12, k.p-16 k.p-8, BA3-15, T-1, T-3,
JIP-3, JIP-9, T-11, JIP-
11
B-OIIK-1 K.p-16 2, BJ3-15

HIxka/nbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

[Ikana Ka>kA0T0 KOHTPOJBHOTO MEPONPUSTHS JIKUT B mpeenax oT 0 10 yCTaHOBICHHOTO
MaKCUMaJIbHOTO OaJula BKIIIOYMTENbHO. MTOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OanioB, 3apabOTaHHBIX CTYJECHTOM IPHU BBIIOJIHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOUHOTO KOHTPOJIS.

HToroas omeHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C PAKTUKOM, HCIIONB3YET B
OTBETE MaTepual MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY

4 — «xopouto»
nsjaract €ro, He JOIyCKasa

70-74 D CYILLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.
65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABIIAETCS CTYIEHTY, €CIIM OH UMEET
60-64 E 3HAHUS TOJIBKO OCHOBHOI'O MaTepHAa,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
IIPOrpaMMHOr0 MaTepuana, JOIyCKaeT
Hinke 60 2- F cymecTBeHHble ommOku. Kak mpasuino,
«HEYO0B71eMEOPUMETLHOY OLICHKA «HEYOBJIETBOPUTEIBHO
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJHUTEINIBHBIX 3aHATHI 10
COOTBETCTBYIOLIEH AUCLMILINHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKOHOMEPHOCTH MIPOTEKAHNS XMMUUECKUX PEAKIMN (XUMHUUYECKAsi TEPMOAMHAMUKA,
KMHETHKA, paBHOBECHE) : yueOHOe mocobue 1o Kypey oomeit xumuu, Mocksa: HUAY MU®DU, 2015

2. 54 K68 OOmas xumus : yuebnuk, Mocksa: Akanemus, 2013
3. 54 C23 COopHUK TECTOB U 3a11a4 10 Kypcy xumuH : , Mocksa: HUSY MUDU, 2014

4. 54 O-28 OObwas xumMus : 1a00paTOPHBIN MPaKTUKYM: yueOHoe nocoOue ais By30B, E. A. AnanbeBa
[u 1p.], MockBa: HUAY MU®U, 2010

5. 54 A95 OOmias u HeopraHuyeckast Xumus : yueOHuk juist By30B, H. C. AxmeTtoB, MockBsa: Breiciias
mkona, 2009

JOIIOJIHUTEJIBHA S IMTEPATYPA:

1. 54 E14 General Chemistry : yue0. noco6ue, : Brooks/Cole Cengage Learning, 2013

2. 546 H52 Heopranuveckas Xumus : yaeOHOe TiocoOue s By30B, , MockBa: MUDU, 2007
3. 544 X46 Xumust pacTBOpOB : yuel. mocodbue s By30B, , MockBa: MUDU, 2005

4. 54 X76 [locoOue 1mo XuMHH JIJIst MOCTYIAIMKX B BY3bI : , . [1. Xomuenko, MockBa: HoBast Bonna,
2007

5. 544 545 Dnexrpoxumus : yuebd. mocodbue st By3oB, E. A. Ananwesa [u ap.]|, MockBa: MUODU,
2006

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



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

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

I[MTPOTPAMMHOE OBECITEYEHHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

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

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

3. cBolicTBa 371eMeHTOB U uXx coequnenuit (https://online.mephi.ru/course/view.php?id=224)

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

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

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHMTIIMHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJISA CTYAEHTOB

Meroandeckue ykazaHusi AJisl CTyACHTOB 10 JUCIUTUIMHE « XUMUS)

Ha mepBom 3aHsTHM 1O MaHHOW Y4YeOHOW AMCIMIUIMHE CTYACHTHI IMOJIY4YaloT MOAPOOHYIO
nH(pOpPMaLIMIO MO KaJIeHAApPHO-TEMAaTHUYECKOMY IUIaHy 3aHSTUH, CTPYKType MNPOBEACHUS KaxKIOIro
3aHATUA U CUCTEMON (POPMHUPOBAHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYJIEHT BBINOJIHAET JOMallHee 3a/aHue (MHIMBUIYaIbHbIA BapUaHT U3
cOOpHHKA TECTOB U 3aJa4 M0 KypCy XMMHUH) B KAU€CTBE MOATOTOBKH K BXOAHOMY KOHTPOIIIO MO TEME U
IPOXOAUT TECTHUPOBAHHWE IO M3y4aeMoil Teme Ha moptaine online.mephi.ru. B nomamHioo
MOJIrOTOBKY BXOJAUT MUCbMEHHOE 0(opMiIeHue 1ab0opaTOPHOM paboTHI.

CTyaeHT He IOMyCKaeTcs K 3aHATHIO 0e3 JOMAaIIHeH MorOTOBKH.

B Hauane 3ansTus mepen KaxaoW 1abopaTOpHOM paOOTOM CTYAEHT BBHIMIOJHSET  TECThI
BXOJIHOTO KOHTPOJIA JJIsl IONyCKa K JlabopaTopHOU padote. Llesib KOHTPOJIBHBIX TECTOB 3aKI0YaeTCs
B NPOBEPKE YCBOEHUS CTYJEHTOM TEOPETHYECKON YacTu J1abopaTopHOM pabOThl U €ro rOTOBHOCTHU K
BBINOJHEHUIO SKCIiepuMeHTa. Ha TecTbl BXOAHOTO KOHTPOJIst OTBOAUTCA 15-20 MUHYT.

Jlomyck k nabopaTopHOW paboTe MOMHMO TECTOB BXOAHOTO KOHTPOJS BKIIOYAET YCTHBIM
OTPOC CBS3aHHBIN C 0OCYXACHHUEM LI pabOThl, TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ mpudopamu u



peakTHUBaMHU, METOAMKH SKCHEPUMEHTa M TOCJIEJOBATEIbHOCTH ATAIOB BBIIOJHEHUS J1a00paTOPHOM
paboTHL.

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

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

JU1 OATOTOBKHU K 3aHATHUSIM CTYAE€HTAaM PEKOMEHIOBAaHBbI:

- JIGKLIUOHHBIN KYpC;

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

- BJIEKTpOHHbIE yUeOHHUKH Ha caiite online.mephi.ru

- QJIEKTPOHHBIE KYPChI Ha ITOPTaJle OTKPBITOrO 00pa30BaHUs

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

Cucrema KOHTpOJIS KaUeCTBA 3HAHUM CTYI€HTOB

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

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

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

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

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

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

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

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

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



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

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

[Ikana omieHKH 00pa30BaATENbHBIX JOCTHKEHHIM

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

5 — «otauuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «neynosneTBopurensHo» Huke 60 F

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

Meroanueckue ykazaHusl IS IPENOAaBaTelIed 10 JUCHUIUIMHE « XUMHUSD)

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

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

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

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

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

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

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

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



Cucrema KOHTpOJISI KaUeCTBa 3HAHUM CTY/I€HTOB

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

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

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

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

CucreMa OLIEHKU 3HAHUM CTYJIEHTOB

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

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

bann, coorBercTByromuii 70 +~ 89% 0T MakcMManbHOTO (OTBEYAET OIEHKE «XOPOIIO» MO S5-TH
OaJUIBHOM cHUCTEME), BBICTABISAETCS CTYACHTY, €CIM OH TBEPAO 3HAET MaTepHual, 'paMOTHO M IO
CYLIECTBY M3JIaraeT €ro, He JOIycKas CYIIEeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BONPOC U
BBITTOJIHEHUHU 3aJIaHHUS.

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

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

[Ikana oreHKH 00pa30BaTENbHBIX JOCTHKEHUI

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

5 — «otmyro» 90-100 A

4 — «xopommo» 85-89 B

75-84 C

70-74 D

3 — «yZOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F
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Cepruesckuii Banepuit Bnagumuposud, 1.XUM.H.,
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AmnanbpeBa Enena AnekceeBHa, K.XHM.H., JOIICHT

Penienzent(bi):

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



