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

OAOBPEHO
HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.
HTC UOUB IIporoxon Ne3 ot 11.05.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

XUMUA
HanpaBnenue noarotoBku [1] 12.03.04 buoTexHMYECKHUE CUCTEMBI U TEXHOJIOTHUU
(cerumanbHOCTD) [2] 03.03.02 ®uzuka

[3] 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKA

[4] 03.03.01 ITpuknagHbie MaTeMaTHKa U (HU3HKA

[5] 12.03.03 doToHMKa U onTOMH(OPMATHKA

[6] 14.05.04 DnexkTpoHMKA U aBTOMAaTHKa (PU3HUECKUX

YCTaHOBOK
Eﬂ
v = . . =] = M
: |2, |8 g% 23
< © g - . 2 9 E S S =
= | § 2% | |Eg|g |z28d |§ |Zf
3 S . = o = g = = a =37 & g 2 &
S e g 9 5 5 & S . e % d U =¥ 2 =g
5 =2 e & | 3 2 = s 3 S 3 3 & ®) sz 2
o =z Q% | = ES |5EF |mE80Q = Sz 3
1 3 108 32 0 32 44 0 3
2 3-4 108- 30 0 30 12-48 |0 6]
144
Hroro | 6-7 216- 62 0 62 0 56-92 |0
252




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

JlanHast ydyeOHasi AWCHMIUIMHA BXOJHWT B IIMKI OOIIEMAaTEMaTHYECKUX M €CTECTBEHHO —
HAYYHBIX JUCUUILIMH I10 HanpasieHusaM noarorosku HUAY MUOU

Jlis u3ydyeHus AMCUUILITMHBI HEOOXOIuUMBbI 0a30BbIe 3HAHWS XUMHUHM M (U3UKH Ha YPOBHE
CpeHEN WKOJIbI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJTAHUPYEMBIE PE3YJIbTATbBI
OBYUYEHUA

YHuBepcanbHbIe H(WIK) o01enpodeccHoHaTbHbIE KOMITETCHIIUHN

Kon u HaumenoBanue komrereHimn | Koa 1 HanMeHoBaHNe HHIUKATOpPaA JOCTHKEHUS
KOMIIETCHITHH

VYK-111, 2, 3, 4, 5] — Criocoben 3-VK-1[1, 2, 3, 4, 5] — 3naTh: MmeTouKHU cOOpa U 00paboTKH

OCYIIECTBIISATH TIOUCK, KPUTUICCKHIA nH(OpMAIINY; aKTyalIbHbIE POCCUNCKHE U 3apyOeKHBIE

aHaJIU3 U CUHTE3 HHpOpMAIUH, WCTOYHUKU HH(pOopMauu B cdepe npodeccruoHalbHOM

MPUMEHSITh CUCTEMHBIN TTOIXOT JIJIsI NEeSTeIbHOCTH; METOJI CHCTEMHOTO aHAJIA3a

pellIeHHs TOCTABJICHHBIX 3a7a4 V-VK-1[1, 2, 3,4, 5] — YMeTb: NpUMEHSITh METOIUKH
MOWCKa, cOopa M 00paboTKu HH(POPMALIMK; OCYIICCTBISATH




VYK-1 [6] — CrtocoGeH oCymiecTBIATh
KPUTUYECKHUI aHaTN3 IPOOIEMHBIX
CUTyaIMil HAa OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIpabaThIBaTh CTPATETHIO
JIENCTBUI

VKE-1[1, 2, 3,4, 5, 6] — Cnocoben
HCIIO0/Ib30BaTh 3HAHUS
€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
MPUMEHSITh METOJIbI
MaTeMaTHYeCKOT0 aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/1a4ax

KPUTHYECKHI aHAIN3 U CUHTE3 MH()OPMAIUK, TOTYYSHHOH 13
Pa3HbIX UCTOYHUKOB

B-YK-1[1, 2, 3, 4, 5] — Bnagets: MeToiaMu Toucka, coopa u
00paboTKH, KPUTUYECKOTO aHAJIN3a U CUHTE3a MH(POpMaIIHH;
METOJIMKON CUCTEMHOT'O MOJAXO0AA JUIsl pEIICHUS
MOCTaBJIEHHBIX 3a7a4

3-VK-1 [6] — 3HaTh: METOBI CUCTEMHOTO U KPUTHIECKOTO
aHaJIM3a; METOAUKH pa3pabOTKU CTpaTeruu IeHCTBUH s
BBISIBIICHUSI M pEIIICHUS TPOOJIEMHOMN CUTYaIUH

V-VK-1 [6] — YMeTb: NpUMEHSTh METOIbI CACTEMHOTO
MOAXO0Ja ¥ KPUTHYECKOTO aHAIM3a TPOOIEMHBIX CUTYAIIHi;
paspabaTrbIBaTh CTPATETHUIO JCHCTBHMA, MPUHUMATH
KOHKPETHBIC PEIICHUS [ITIsl €€ pean3aIiuu

B-VK-1 [6] — BnageTs: MeTO10510THEM CUCTEMHOTO U
KPUTHYECKOTO aHalIn3a MPOOJIEMHBIX CUTYaIIUi; METOIUKAMH
MMOCTAaHOBKH LIEJIH, OTIPE/ICIICHHUsI CIOCOO0B €€ JOCTHKCHHUS,
pa3pabOTKH CTpaTeTruii JeHCTBUMA

3-YKE-1[1, 2, 3,4, 5, 6] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTEeCTBEHHOHAYYHbIX TUCLMIUIUH, METObI
MaTEeMaTHYeCKOT0 aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOT0 U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1[1, 2, 3,4, 5, 6] — yMeTh: UCTIOJIb30BaTh
MaTeMaTUYECKUE METO/Ibl B TEXHUUECKUX MPUIOKEHUSAX,
pacCYUTBHIBATh OCHOBHBIC YHCJIOBBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYMH, PELIATh OCHOBHBIE 3aa41
MAaTeMaTHYeCKOW CTaTUCTUKH; PEIIaTh TUIIOBBIC paCUETHBIC
3aJ1a4yu

B-YKE-1[1, 2, 3,4, 5, 6] — B1ageTh: METOTaMHU
MaTeMaTHUYECKOr0 aHaJIn3a U MOJEIUPOBAHMS; METOIaMU
pelieHus 3a/1a4y aHaJIn3a U pacueTa XapaKTepPUCTUK
(bu3MYECKUX CHCTEM, OCHOBHBIMU IIpreMaMu 00paboTKu
SKCTIIEPUMEHTAJIbHBIX JIAaHHBIX, METOJIaMHU PaOOTHI C
MPUKJIAHBIMU IPOrPAMMHBIMH MPOAYKTAMHU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJL JUCHUATLJIAHBI

Hanpasnenus/uenu
BOCITUTAHHS

3aga4ym BocriuTaHus (Kom)

BocnurarenbHbIl TOTEHINA JUCITUAIINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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1 Cemecmp

1 XUMUYECKUE CUCTEMBL. | 1-7 12/0/12 JIP-1 20 K.p-8 3-VK-
Crpoenue aroma WU (%), T-1 1,
XUMHUYECKasl CBSI3b. (5),J1P- 3-VK-

3 (5),T- 1,

3 (%),T- 3-

5 YKE-
(5),143-4 1
(5),T-5

&)

2 OcHoBHBIE 7-12 | 12/0/12 JIP-9 15 K.p-12 3-YK-
3aKOHOMEPHOCTH (5),JIP- 1,
XUMHYECKHUX 11 V-
MIPOIIECCOB (5),T-11 VYK-1,

(5),43- 3-VK-

10 1,

(10),T-9 Vv-

(5) YK-1,
3-
YKE-
1

3 KucnorHo-ocHOBHBIE 12-16 | 8/0/8 JIP-13 15 K.p-16 3-VK-
cucremsl. PaBHoBecue B (5),T-13 1,
BOJIHBIX PAcCTBOpax (5),Kn- V-

15 (10) YK-1,
B-
YK-1,
3-VK-
1,
V-
YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
1,
B-
YKE-
1
HUmoeo 3a 1 Cemecmp 32/0/32 50
KonTpoabHbIe 50 3 V-




Meponpusituss  3a 1
Cemectp

2 Cemecmp

JlucnepcHbIE CHCTEMBI,
pacTBOpPHI

8/0/8

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

15

DIIEKTPOXUMUYECKHE
CUCTEMBI

5-7

8/0/8

T-7
(5)5HP_

(5)’K'p_
5(10)

15

CsorictBa s-, d- u f-
3JICMCHTOB.
PaanoakTHBHOCTH u
PATHOXTMHSL.

8-15

14/0/14

JIP-9
(5),T-9

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

11 (5)

20

BJ13-15




HUmoeo 3a 2 Cemecmp 30/0/30 50

KonTpoabnbie 50 2 3-VK-
MeponpusiTusi  3a 2 1,
Cemectp V-

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllUH Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME

YeHue

T TectupoBanue

bJ13 Boublioe nomaniHee 3agaHue

Kn KonnokBuym

J13 JlomamHee 3amanne

JIP Jlaboparopnas paboTa

K.p KoHnTtposbHas pabota

3 3ager

C) DK3aMeH

KAJIEHIAPHBIN IIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U qac. , 4ac. yac.
1 Cemecmp 32 0 32

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

1 Xumnueckue cucrembl. CTpoeHHe aTOMAa M XMMUYeCKast Bcero ayutopHbIx 4acoB
CBSI3b. 2 [0 |2
[Ipenmert u MmeToAbl XUMHUHU. MECTO XMMUU B CUCTEME Omnnaiig
¢dbyHnaMmeHTanbHbIX HayK. OCHOBHBIE (POPMYJIBLHBIC DIIEMEHTHL | () 0 0
BEIIIECTBA U UX CUMBOJILHOE H300pakeHNe.
Xumuyeckasi cuctema. BemecTBo, ero ¢ha3oBble COCTOSHUS U
XuMudeckue npespaiieHusi. OCHOBHBIE CBOMCTBA XUMHUYECKUX
cucteM. XMMHYECKasl IBOMCTBEHHOCTh. PacTBOpBI.




Tunsl XMMHUYECKUX MpeBpalieHnil. OKUCIUTEIbHO-
BoccTraHoBUTeNbHBIC peakiuu (OBP). Tunuynbie okucauTenn
U BOC-CTaHOBUTENU. MeTonbl cocTaBieHus ypasHeHuii OBP.

Xumnueckue cucreMbl. CTpoeHHe aTOMA U XUMUYECKast
CBSI3b.

ATOM U ero XapakTepUCTHKU: AJIPO, FJIECKTPOHHAST 000JI0UKa,
3apsan sapa, Macca sipa, pasMepsl saapa u aroMa. M30tonsl.
KBanToBO-MexaHnueckas MoJiesib aTOMa: KBAaHTOBBIE YHUCIIA,
Turbl opoutaneit. [Iopsaok 3armoTHEHUsT YHEPTETUYECKUX
YpOBHEH U NOAYPOBHEW (MUHUMYM 3HEpruu, npuHuun [laymnu,
npaBuiio XyHja, mpaBuio KiieukoBckoro).

DneKTpoHHBIC (HOPMYITBI 2IeMeHTOB. DOPMYIIBI B BHJIC
SHEPIreTUYECKUX sAueeK. BaJleHTHOCTh 3eMeHTa /111 OCHOBHOT'O
1 BO30YXIEHHOTO COCTOSIHUM aToma.

[Tepuonnueckas cucrema /.M. Menneneea. Bzaumocss3b
XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHueM atoMoB. Cirydan HECOOTBETCTBUS BBICIICH
BAJICHTHOCTH 3JieMeHTa HoMepy rpynibl [1C3. Xapakrep
3aBUCUMOCTEHN paInyCOB aTOMOB, SHEPTMH HOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY U 3IEKTPOOTPULIATEIHHOCTU OT
nosioxeHnus snemenTa B [IC3. MeTaniel 1 HeMeTallIbl.

Bcero ayiuTopHbIX 4acoB

4 5 | 4

Owntaiin

0 0 0

Xumunueckue cucrembl. CTpoeHHe aTOMA M XMMHUYeCKasl
CBSI3b.

Xumunyeckas cBsizb. OCHOBHBIC BUIbI (KOBAJICHTHAs, HOHHAS,
J0-HOPHOPHO-AKIETITOPHASI, BOJIOPOHAS U METAJIMUECKasi) U
XapaKTePUCTUKU (SHEPTrusl, IJIUHA, HAIIPABICHHOCTD,
MOJIAPHOCTD U MOJISIPU3YEMOCTb) XMMHUECKOH CBsI3U. MeTobl
BAJICHTHBIX CBS3€H U MOJICKYJISIPHBIX opOuTaieil. BzauMocss3b
BHUAA, CBOICTB XMMHYECKOH CBSA3U U QJICKTPOOTPULATCIIBHOCTU
31eMeHTOB. CBOMCTBa XUMHUYECKOM CBSI3H, COCTAB U CTPOCHUE
MOJICKYIJIL. Crerneup OKUCICHUS.

MesxmolieKkyisipHbie B3auMoAeHcTBUSl. CTPYKTypHbIE
(hOpMyIIBI MOJIEKYJT M aCCOITATOB.

Bcero AYAUTOPHBIX YaCOB

6 |0 |6

Omnuiaiig

0 0 0

7-12

OcHOBHbBIE 3AKOHOMCPHOCTH XUMHYCCKHX IIPOLECCOB

12 0 12

OcHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX IPOLECCOB
@Oyukimn coctostaus. TeroBoii 3pGEeKT 1 YHTATBIHS
peakiuy. 3aKOHbI TEPMOXUMHUHU. DHTAbINS 00pa30BaHUS
XUMHUYECKUX coequHeHUH. CTaHaapTHOE COCTOSHUE.
Outponus. DHeprusa ['n60ca, ee CBA3b C HAaIIPaBICHUEM
XUMHUYECKUX MpoIleccoB. PacueT TepMOAMHAMUYECKUX
(GYHKIMH XUMUYECKUX PEAKIUN 10 CIIPAaBOYHBIM JIaHHBIM.
OneHka peakiIMOHHOM CITIOCOOHOCTH M YCTOMYMBOCTH BEILIECTB.

Bcero AYAUTOPHLBIX YaCOB

2 [0 |2

Omnutaiig

0 0 0

OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHX MPO1eCCOB
OO6patuMble U HeOOpaTUMBbIE PeaKLUU. XUMUUECKUI
MOTEHIINAJ U €r0 CBOMCTBA. AKTUBHOCTh U KOO(PPHUIIUEHT
aKTUBHOCTH. 3aKOH JeiCcTBUA Macc. TepMonuHaMuyeckas u
KOHIIEHTPAllMOHHAs KOHCTaHTHI paBHOBecus. Pacuer
XMMHUYECKOI0 pAaBHOBECHUS: PABHOBECHbIE KOHIICHTPALIUHY,

Bcero aytuTopHbIX 4acoB

4 |0 | 4
OmnJaiig
0 0 0




creneHs npespaitenus. [Ipuanun Jle [larense.

XUMHYECKOe paBHOBeCHE B pacTBopax. Jluccommarus ciadbix
aneKkTposnToB. ['uaponns. CMeleHne paBHOBECHUS
JUCCOLIMAIIMU BOJBI B PACTBOPAX AIEKTPOIUTOB. ['maponus no
KAaTHOHY M aHMOHY: U3MEHEHME XapakTepa cpebl. KoHcTanTa u
CTENEHb TMIPOJIN3a.

XHWMHUYECKOE PAaBHOBECHE B FETEPOT€HHBIX CUCTEMAX. 3aKOH
beptino-Hepucra. [Ipou3senenue pacTBOPUMOCTH.

10-12

OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX IIPOLIECCOB
VYpaBHEHHE CKOPOCTH, KOHCTAHTa CKOPOCTU PEAKLMM, IPOCThIE
U CJIO’KHBIE PEAKIIUHU, TIOPSAA0K U MOJIEKYJISIPHOCTD.
Kunernueckue ypaBHEHUS peakLUil IEPBOTO MOPsAIKA.
3aKOH JEHCTBHS MACC IO JaHHBIM PABHOBECHS U KMHETUKHU:
IIPUHIIAII COOTBETCTBUS.

3aBHCUMOCTb CKOPOCTH PEAKIIUM OT TemnepaTypsl. [IpaBuio
Bant-T'odda. YpaBHenue Appennyca. DHeprus akTUBAIHH.
Ilenuble u konebarenbHble peakunu. Pu3ndyeckue MeToabl
aKTUBHMPOBAHUS U yCKOpeHus peakuuil. Karanus,
KaTaJIn3aTophl, PEepMEHTHI.

Bcero ayiutopHbIx 4acoB

6 |0 | 6

Omu1aiig

0 0 0

12-16

KucioTHO-0CHOBHBIE ccTeMbl. PaBHOBecHe B BOJTHBIX
pacTBopax

8 0 8

13

KucjoTHo-ocHOBHBIE cucTeMbl. PABHOBecHE B BOJHBIX
pacTBopax

KoMruiekcHble coeIMHEHUS 1 IBOMHBIC COJIU. TUITUYHBIE
KOMILIEKCOOOPa30BaTENH U JIUTaH/Ibl. B3aUMOCBS3b CTPOCHUS
KOMIIJIEKCOB € THOpuAM3anueii opouTaneil u 3IeKTpOHHBIM
CTpOEHHEM KoMIuIekcooOpazoBatens. KoopauHanmonHoe
yucyo. JlearaTHocTh auranaa. CBOHCTBa KOMIUIEKCHBIX
COEMHEHM, KOHCTaHTa paBHOBecHs. Pa3pyiienne
KOMIUIEKCOB B KOHKYPHU-PYIOIIUX PEAKLIUSIX.
Kiaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH.
BayTtpukommnekcusie coeiuHeHs. CeIeKTUBHOCTD MPHU
KOMILJIEKCOOOpa30BaHUY HOHOB METAJLJIOB C
MAaKpOLMKINYECKUMHU JInranaamu. Lllenouneie MeTamisl B
HEOOBIYHBIX CTEMEHAX OKHUCIICHUSI.

Bcero aytuTopHBIX 4acoB

2 |0 | 2

Owntaiin

0 0 0

14 -15

KuciaorHo-ocHoBHbIE cucTeMbl. PABHOBecHe B BOAHBIX
pacTBOpax

Wneanpubie u peanbHbie pacTBOPHL. ConbBaTalus
(ruapararusi) SJIEKTPOIUTOB; JUCCOLUAIUS, HIOHHAS U
MoJieKyJIsipHas accounanus. CuibHbIE U cl1a0ble JIEKTPOJIUTHI.
PactBoputenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
pacTBOPUTEIISL. DIIEKTPOIUTHUECKAS JUCCOIHAITUS BOABI U
BOJIOPOHBIN MTOKa3aTeNb. 3akoHbl Payns u Bant-T'odda.
CBsi3b CBOMCTB pacTBOPOB (OCMOTHYECKOE JJaBICHUE,
TEMIIEPATyphl KUTICHUS U 3aMEP3aHHUsl) C COCTOSTHHEM
pPacTBOPEHHOI'O BELIECTBA.

Bcero aytuTopHbIX 4acoB

4 |0 | 4

Ownaiin

0 0 0

16

Kuciaorno-ocHoBHbIE crcTeMbl. PaBHOBecue B BOAHBIX
pacTBopax

CBoiicTBa peanbHbIX PaCTBOPOB. AKTUBHOCTD AJIEKTPOJIUTOB.
CpenHenoHHBIN KO3PPUITMCHT aKTHBHOCTH. [IpeaenbHbIii
3akoH JlebOas-Xrokkens. KoHcTaHTa U cTeneHb TUCCOLMalun

Bcero AYAUTOPHLBIX YaCOB

2 [0 |2
Omutaiig
0 0 0




cJIa0bIX AIIEKTPOIUTOB. 3aKOH pazbasieHust OcTBaiIbaA.

2 Cemecmp 30 0 30

1-4 JAncnepcHble CHCTEMbI, PACTBOPbBI 8 0 8

1-2 JucnepcHble CUCTEMBI, PACTBOPHI Bcero aynutopHsix 4acoB
JlucniepcHOCTh U auctiepcHble cucteMbl. Kiaccudukanus 8 [0 | 8
KOJUIOUTHBIX CUCTEM. 30JU U TeIH. Omnutaiin
Crpoenue mutemisl. [IpaBuno [leckoBa-@asHca. Ancopouus. | ( 0 0
[ToBepXHOCTHO-aKTUBHBIC BEILIECTBA U UX BIUSHUE Ha
CBOMCTBA JUCHEPCHBIX CUCTEM M IOBEPXHOCTHOE HATSKCHHUE.

3-4 JlucnepcHble CUCTEMBI, PACTBOPHI Bcero aynutopHsix 4acoB
KucinoTHO-0CHOBHBIE CUCTEMBI 0 | 0 | 0
[IpoToHHas U 3JIEKTPOHHAS TEOPUU KUCIOT U OCHOBAHUM. Ounaiin
Kucnotsl JIstonca u bpencrena. ConpsikeHHbIE KUCIOTHI U 0 0 0
OCHOBaHMs. JJOHOPHO-aKIIENTOPHBIE KOMIUICKCHI.

5-7 JIeKTPOXUMHUYECKHE CHCTEMBI 8 0 8

5-8 JIeKTPOXMMHUYECKHE CHCTEMBI Bcero ayIuTOpHBIX 4acoB
THUIBI 2IIEKTPOXUMUYECKUX ITPOLECCOB. OKUCINUTENBHO- 8 K E
BOCCTAHOBUTEJIbHBIE CUCTEMBI. JIBOMHON 3JIEKTPUYECKUN CIOH, | OHiaiiH
C)J'IeKTpO}IHHﬁ MNOTCHIMAJ, €ro 3aBUCUMOCTh OT MaTepraiga 0 0 0
3JIEKTPOJIOB U COCTaBa pacTBopa. YpaBHeHue HepHcra.

DNEeKTPOAHBIC TTOTSHITUANBI, PSIT HATIPSHKEHUS.
Knaccudukanus »1ekTpo1oB, XMMUYECKUE PEaKIIny,
IpoTeKarolre Ha HUX. ['a30BbIe 31eKTpoabl (BOJOPOIHBIH,
KHUCJIOPOHBIN ). NOHOCEIEKTUBHBIE 3JIEKTPOIBI.
["aibBaHWYECKU AIIEMEHT. DIEKTPOIBIDKYIIAS CHUIa. DJIIEKTPO-
nu3. [locinenoBaTenbHOCTD ANEKTPOIHBIX MPOLIECCOB ISt
BOJIHBIX PACTBOPOB AJIEKTPOIUTOB. [lepeHanpsokenue.
OcHOBHBIE BUbI KOPPO3UHU METAILIOB. DIEKTPOXUMHUECKAs
koppo3usi. Kopposust metasuioB u npobdiema HaJlexKHOCTH.
Mertoabl 3a1UTHI OT KOPPO3HUH.

8-15 CaoiicTBa s-, d- u f-3;1eMeHTOB. PATHOAKTHBHOCTD U 14 0 14
paauoXuMusl.

9 CsoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTUBHOCTH H Bcero ayiuTopHbIX 4acoB
paauoxXuMusi. 2 | 0 | 2
Bonopon Omnnaitn
XHUMUYECKUE CBOMCTBA: B3aMMOJICHCTBHE C TPOCTHIMHU 0 0 0
BellecTBaMU. ATOMapHbI BoAOpo. ['uapuas! (MOHHBIE,

KOBaJICHTHBIE, CO€IMHEHUS BHEIPEHHUS ), METObI IOTyUEHUS U
cBorcTBa. M30TOMBI BOJOPOIA U METOMBI UX Pa3/ICJICHHUS.
N3omepsl. ['napuasl kak s3Heprounocureny. Bogopoanas
SHEpreTUKa.
10-11 | CeoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTUBHOCTH H Bcero ayiuTopHbIX 4acoB

pPaaMoXuMusl.
f-anements! 111 rpymer

OO6m1ast ¥ cpaBHHUTENIbHAS XapaKTepUCTUKa. JlaHTaHOMTHOE 1
AKTUHOMJIHOE CXKAaTHE, 3aKOHOMEPHOCTH U3MEHEHUSI CTENIEHEN
OKHCJIeHUsl. XMMHUYECKHE CBOMCTBA B Pa3IMYHbBIX CTEIEHSIX
okucyeHus. KommiiekcHble coegHeHus. MeToibl pa3aeseHus

2 K | 2
Ouwutaiia
0 0 0




u nosrydenusi. O6nacTu npuMeHeHus. XUMHUS Lepusi, €BpoIus,
TOpHs, ypaHa. AKTUHOUIbI B AaTOMHOM SHEPIETUKE.

12 CaoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD U Bcero ayiutopHbIx 4acoB
paaMoOXuMusl. 2 [0 |2
PannoakTUBHOCTB U paOXUMUS Ownnaiin
N3oronus. PagnoakTUBHOCTD U €€ BUJIbI. 30HA YCTOMYUBOCTH. | () 0 0
B3anmoaeiicTBre n3nydeHus ¢ BEIIECTBOM. AKTUHOU/IbI B
aToMHOM sHepreTuke. CUHTE3 HOBBIX 3JIEMEHTOB. VIcTOUHUKH
pajvallvi ¥ X BO3/ICICTBIE Ha OPTaHU3M.

13 CsoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTHBHOCTH H Bcero aynutopHsIx 4acoB
paauoxXuMusi. 2 | 0 | 2
s- u d- merauel [ u 11 rpynm Owntaiin
CpaBHeHHE 3JIEKTPOHHOTO CTPOCHUS U PEAKIIHOHHOM 0 0 0
criocobHocTr. COeMHEHHSI METU ¥ 30JI0Ta B PA3IMYHBIX
CTETEHSX OKHCIEeHUS. MeToAbl MOTyUYeHHUs U 00J1acTH
MIPUMEHEHHUS.

p- u d- anmemenTsl [V rpynmsl

CpaBHenue coiicTB. Hemeramisl u nomynpoBoaHuku 1V
rpymIbl (KpeMHUR ¥ repManuii). Tutad, HMPKOHUMA, TadHUN.
MeTo/1bI TOJTYYEeHUS U 001aCTH IPUMEHEHUSL.

14 CsoiicTBa s-, d- u f-3;1emMenTOB. PagnoakTHBHOCTD U Bcero ayutopHbIx 4acoB
paaMoXuMusl. 2 [0 |2
CoBpeMeHHbIE METOBI pa3/IeTICHHs U OUUCTKH BEIECTBA Omnunaiin
Pacrnipenenenne BemecTB Mex Ty GazamMu: JKUIKOCTh-TIap 0 0 0
(meperonka, peKTU(HUKAINSA), KUIKOCTh-KHIKOCTh
(3KCTpaKus), KUAKOCTH-TBEPI0E (OCAKIECHUE, IIEMEHTAIIH,
pacTBopeHHe, HOHHBIH 00OMEH), ap-TBepAoe (razoBas
xpomatorpadusi).

15 CsoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD H Bcero ayutopHbIx 4acoB
paaMoXuMusl. 2 [0 |2
XuMu4eckue uAeHTU(UKALNS U U3MEPEHHE Ownnaiin
Ananutnyeckuii curnan. KauecTBeHHBINH M KOJIMYECTBEHHBIH 0 0 0
ana-nu3. Kagectsennsle peakuuu. CTaHAapTHBINA oOpaser.

Yucrora BemectBa. [Ipoda u ee nmpeacTaBUTENLHOCTb.
[TorpemHocTh XUMUYECKOTO U3MEPEHUSI.
[TpumeHeHne 3aKOHOMEPHOCTEH (Da30BOTO pacrpeaesicHus B
XUMHUYECKUX U3MEPEHUSX.
16 XHMMHKO0-0HO0/I0THYeCKHe CHCTEeMBbI. Bcero ayuTopHbIX 4acoB

XUMHKO-OHOJIOTMYECKHE CUCTEMEL.
HpeI[eJII)HO-}IOHyCTI/IMI)IG KOHUCHTPAIUHN U METOJbI UX
OIIPECACIICHUS. ToxcnuHOCTh. PAABI TOKCUUHOCTH TSHKEITBIX
MCTAaJIJIOB.

2 |0 | 2
Omniaiig
0 0 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

O06o03na | Ilos1HOEe HAUMEHOBaHNE
YeHHue

oK DJIEKTPOHHBIN KypC

M [TOoTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIUHA




BM

Buneo-marepuansl

AM Aynno-Marepualibl

[Ip3 [Ipesenranuu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

1 Cemecmp

1-2

BemecTBa 1 XUMHYecKHe NPeBPAIeHUS
Jlaboparopuas padota "OCHOBBI pallHOHAIEHOM
HOMEHKJIATyphI'".

OcHOBHBIE THIIBI XUMHYECKHX PeaKIi

Jlaboparopuas padoTta. OCHOBHBIC TUITBI XUMHYECKHX
MIPEBPAIICHUH, peaKIMK 3aMeIIeHUs, Pa3I0KEHUs, 0OMEHa,
COCONHCHUA

"CTpoeHue aTOMa M XMMHYeCKas CBA3b''.

OcHOBHBIE BU/IBI XUMHYECKOH CBSI3U, KOBAJICHTHAsI, HOHHAS,
MeTau4ecKas

KonTponbras padota. "CTpoeHue atoMa ¥ XUMUIecKast
CBA3B".

OCHOBBI KOJTHYECTBEHHOI'0 AHAJIN3A
JlaGopatopHast pabota. OCHOBBI KOJMYECTBEHHOT'O aHAIM3A.
Tutpumerpus

9-10

JHepreTuKa XMMHYECKHUX MPOIECCOB

Pacyetsl mo TepMoaHAMUYECKUM (HYHKITUSM

3ammTa JOMAaITHETo 3aaHus "DHEePreTHKa XUMUIECKUX
MPOIECCOB".

11-12

XuMuYecKass KHHEeTUKA
JlaGopaTopHnas pabora "XuMuueckass KHHeTHKA"

13-14

XuMu4ecKoe paBHOBecHe
PaBHoBecus B BOJHBIX paCTBOpax, Koncranra Aucconuanuuy,
[TP, runponus

15-16

KoMmiekcHbIe coeTuHeHU

KomruiekcHbie coeqMHEHUS, TIOJTyYCHHUE U pa3pyIIcHUE
KOMIUIEKCHBIX coenmHeHnii. CBOMCTBA KOMIUIEKCHBIX COJIEH

2 Cemecmp

JlucnepcHble CUCTEMBI, PACTBOPHI
JlaGopaTtophnas pabora "Kosnouaabie pacTBOphI”

JucnepcHble CUCTEMbI, PACTBOPbI
JlaGopaTtopnast pabota "PactBopsr"




5-6 JIeKTPOXMMHUYECKHE CHCTEMBI
JlabopaTtopnast pabota. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
CHUCTCEMbI

7-8 JIeKTPOXMMHUYECKHE CHCTEMBI
DNEeKTPOXUMHYECKHE TPOIEeCChl. XMMUYECKHE UCTOYHUKU
TOKa. DJICKTPOJIN3

9-10 CaoiicTBa s-, d- u f-3;1emMenTOB. PagnoakTHBHOCTD M
paauoXuMusi.
JlabopaTtopHnast pabota. CBo¥CTBa IIepHs, TOPUS U ypaHa

11 -12 | CeoiicTBa s-, d- n f-3;1eMeHTOB. PainoakTHBHOCTD N
paauoXuMusi.
JlaGopaTopnas pabota. OCHOBBI KaU€CTBEHHOI'O aHAJIN3a

13- 14 | MeTtoasl pa3faeneHUs M OYMCTKHU BEIIECTB
Jlaboparopras padoTa "MeToIbI pa3esieHus U OYUCTKU
BelIeCTB"

15-16 | "TunosBble 3a1a4u N0 Kypcy XUMHHU

Pemenne TUIIOBBIX 3a4a4 ¥ YIIPa)KHEHUH 110 KypCy XUMUN
3amuTa 1omMalHero 3ajaanus (rema: "Tunosele 3a1a4u Mo
Kypcy xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

* l3yuyenue kypca XumMuu ¢ mnpuiedeHueM off-line m on-line TexHomoruii. XuMHUYECKUN
OKCIIEPUMEHT U TUCTAHIIMOHHBIE (OPMBI (JIEKIMH, MPAKTHUYECKHUE 3aHSATHUS, KOHTPOJbHBbIE PalOTHI,
JIOMAIITHUE 33/I1aHUs, TECTUPOBAHKE) C UCTOIb30BaHUEM MIaTdopM zoom u skype ams 6usHeca.

* PaboTa cTyIeHTOB C 3JeKTPOHHBIMU yuyeOHUKaMu Ha caiite online.mephi.ru (oOmiast Xumus
https://online.mephi.ru/course/view.php?id=224, AIIEKTPOXUMUICCKUE TIPOIIECCHI
https://online.mephi.ru/course/view.php?id=224,  cBoiicTBa JJIEMEHTOB ¥ WX  COCIUHCHHIA
https://online.mephi.ru/course/view.php?id=224, Xumuueckass UACHTHPUKAIIMSI U METOIBI
pasnenenus u ouncTky https://online.mephi.ru/course/view.php?id=224.

» OHJIaliH TeCTUPOBaHUE, KOMITBIOTEPHBIN TPEHHUHT 110 TeMaM (cucTtema online.mephi.ru).

* yueOHO-uccienoBaTenbckue padborel B pamkax CXHWbB-19 (cTyaeHYecKOro XUMHUYECKOTO
HCCIIeI0BATENBLCKOTO OI0pO)

* [ToarotoBka pedepatoB U NEKTPOHHBIX MPE3CHTALUN JICKITHIA

* Kadenpanpnas koHpepeHIHs y4eOHO-UCCIEAOBATENLCKUX pPAadOT € MpHUBICUYECHUEM
MIPEACTABUTENEHN IPYTUX By30B MOCKBBI.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJT OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIIeUnBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH W UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETo,
PYOEKHOTO U IPOMEXKYTOUYHOT'O KOHTPOJISI IO JUCLUIUIMHE.

CBsa3p Mexny (opMHUpyEeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
MIpeJCTaBJICHA B ClIeAyIOIeH TadnuLe:



Komnerennus HNuaukaropsl ATTeCTAllHOHHOE ATTeCTAllHOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)
YK-1 3-VK-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, k.p-8, B/I3-15,
JIP-1, T-1, JIP-3, T-3, T- | JIP-1, T-1, T-3, JIP-3, T-
5, 13-4, JIP-9, JIP-11, 7, JIP-7, k.p-5, JIP-9, T-
T-11, A3-10, T-9, JIP- 9, T-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, A3-4, 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,
K.p-5
VKE-1 3-YKE-1 3, k.p-8, k.p-12, k.p-16, | 3, x.p-4, x.p-8, B/I3-15,
JIP-1, T-1, JIP-3, T-3, T- | JIP-1, T-1, T-3, JIP-3, T-
5, 13-4, JIP-9, JIP-11, 7, JIP-7, k.p-5, JIP-9, T-
T-11, A3-10, T-9, JIP- 9, T-11, JIP-11
13, T-13, Kn-15
V-VKE-1 3, k.p-16, JIP-3, T-3, T- | D, BJ3-15, JIP-1, T-1,
5, 13-4, 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,
Kn-15 JIP-11
B-YKE-1 3, k.p-16, [13-4, T-5, 92, bA3-15, T-3, JIP-3,
Kn-15 K.p-5
VK-1 3-YK-1 K.p-8, k.p-12, k.p-16 K.p-4, x.p-8, B/13-15,
K.p-5
Y-VK-1 K.p-12, k.p-16 K.p-8, B/I3-15, k.p-5
B-YK-1 K.p-16 bJ13-15, x.p-5

HIkanbl oneHKH 00pa3oBaTeNIbLHBIX 10CTHKEHUI

[Ikana Ka>kAOTO KOHTPOJBHOTO MEPONPUSTHS JIKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMaJIbHOTO 0aJla BKIIIOYMTENbHO. MTOroBast arrecranus o AMCUUIUIMHE oneHuBaercs nmo 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

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

Orenka
ECTS

OrneHka 1o 4-ex
OAJUILHOM IKAJIE

Cymma
0amuIoB

TpeGoBaHUs K YPOBHIO OCBOCHHUIO
Y4IeOHOM TUCITUTUIAHBI

OneHka «OTINYHO)» BBICTABISETCA
CTYZAEHTY, €CJIH OH IIIyOOKO U IPOYHO
YCBOWJI IPOTPaMMHBIM MaTepual,
HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBAaTh
TEOPUIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHal MOHOrpaduIecKon
JIUTEPATYPBHIL.

90-100 5 — «omauyro» A

85-89 B OlLieHKa «XOPOIIO» BBICTABIIAETCS

75-84 4 — «xopowso» C CTYAEHTY, €CJIM OH TBEP/IO 3HACT




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

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

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

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

5. 54 A95 OOmias u HeopraHuyeckast Xumus : yueOHuk it By30B, H. C. AxmeTtoB, MockBa: Briciias
mkona, 2009

JOITIOJIHUTEJIBHA S IMTEPATYPA:

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

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

4. 54 X76 [locoOue 1o XUMHH JIJIsl TOCTYIAMHKX B BY3HI : , . [1. Xomuenko, MockBa: HoBast Bonna,
2007



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

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

7.546 T18 Ypan : yuebHOe mocobue st By30B, U. I'. Tananaes, Mocksa: HUAY MU®DU, 2011

8. 546 X46 Xumus epexoHBIX METAIIOB : yueOHoe mocooue, CeprueBckuii B.B.,Baruna
H.C.,BamskoB A.B.,Hecmesnosa I'.M., Mocksa: MU®U, 1989

I[MPOIr'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHOE oOecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

1. nuctanunonnoe odyuenne HUAY MUOU (http://Ims.mephi.ru/index.php)

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

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

4. Xumu4aeckast I/IIICHTI/I(i)I/IKaHMSI " MCTOABI pa3ACJICHHUA U OUUCTKHU
(https://online.mephi.ru/course/view.php?id=224)

5. anektpoxumudeckue mnpouecco (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.  MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHGI_II/IaJ'ILHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMUU J1JIA CTYAEHTOB

MeTtoauueckue yka3aHus JUIsl CTyA€HTOB 10 JUCLUIIIIUHE « XUMUS»

Ha nepBoMm 3aHSATHM 1O JaHHOW Y4eOHOH AMCUUIUIMHE CTYACHTHI IMOJYy4YaloT MOJAPOOHYIO
nH(pOpPMaLIMIO MO KaJEHAAPHO-TEMAaTUYECKOMY IUIAHY 3aHSTUH, CTPYKType MPOBEACHUS KaxKIOro
3aHATHA U CUCTEMON (POPMHUPOBAHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYJIEHT BBINOJIHAET JOMallHee 3a/aHue (MHIMBUIYaJIbHBIA BapHaHT U3
cOOpHHKA TECTOB U 3ajay [0 KypCy XMMHUH) B KAU€CTBE MMOJATOTOBKH K BXOAHOMY KOHTPOJIIO MO TEME U
MPOXOIUT TECTUPOBAHHWE MO H3y4yaeMod Teme Ha mopTane online.mephi.ru. B nomamnioro
MOATOTOBKY BXOJUT MUCbMEHHOE 0(opMIIeHHE Tab0paTOpHOI pabOTHI.

CTyaeHT He IoMycKaeTcsl K 3aHATHIO 0e3 JoMalllHel MoArOTOBKH.



B nauane 3aHATHS mepen Kaxaoil abopaTopHOi pabOTON CTYIEHT BBINOJIHSET  TECThI
BXOJTHOTO KOHTPOJISL ISl AOMyCKa K JlabopaTtopHoi padore. Llenb KOHTPOJIBHBIX TECTOB 3aKJII0YAETCs
B [IPOBEPKE YCBOECHMSI CTYACHTOM TEOPETHUECKOH 4acTu J1ab0paTopHOIl pabOThl M €ro TOTOBHOCTH K
BBINIOJTHEHUIO 3KcIiepuMeHTa. Ha TecTsl BXOJHOTo KOHTPOJIs oTBoAUTCS 15-20 MUHYT.

Jlomyck k J1abopatopHOi pabOTe MOMHUMO TECTOB BXOJHOTO KOHTPOJIS BKJFOUAET YCTHBIN
OTIPOC  CBSI3AHHBIN C OOCY’KJIEHHUEM 1IeTTH PabOThI, TEXHUKH 0€301MacHOCTH P paboTe ¢ mpubopamMu 1
peakTUBaMHU, METOAMKH HKCHEPUMEHTa M IOCJIEJOBATEIbHOCTH ATAIlOB BBIIOJIHEHUs J1a00paTOpHOM
paboThL.

[To 3aBepuieHMIO DSKCIEPUMEHTa CTYIEHT 3aiuiiaer JjgabopaTopHyio paborty. OH
MPEJOCTABISAET IMPENOAABATENI0 MOJYUYCHHBIE PE3yNbTaThl pabOThl, KOTOpBIE 00s3aTEIbHO JTOJKEH
OOBSICHUTB, CIICNIaTh BBIBO/IBI  OTBETUTH HAa BOIIPOCHI KOHTPOJIBHBIX TECTOB IO 3aIIUTE JaOOpaTOPHOI
paboTHI.

B KoHIIE 3aHATHS CTYAEHT MOJIYy4YaeT UTOTOBYIO OLIEHKY, KOTOpasi BKJIIOYAeT pPe3yJbTaT TECTOB
BXOJJTHOI'O KOHTPOJIS U OLEHKY 32 BBIIOJIHEHHE U 3aIIUTY J1a00paTOpHOM paboThI.

JU1sl MOATOTOBKY K 3aHATHUSAM CTYAEHTaM PEKOMEH10BaHbI:

- JEeKIIMOHHBIHN KypC;

- Y4eOHMKHM U Yy4yeOHO-METOJMUYECKHEe MOocoOus, yKa3aHHble B CIHCKE pPEKOMEHIyeMOM
JUTEPATYPHI;

- JIIEKTPOHHBIE Y4eOHUKH Ha caifte online.mephi.ru

- QIIEKTPOHHBIE KYpPCHI Ha MOPTaJie OTKPBITOrO 00pa3OBaHHS

WTOTOBBII KOHTPOJIb TO TUCHHIUITMHE MPOBOIUTCS B (QOpMe, MPEIyCMOTPEHHOW Y4eOHBIM
IUTAHOM.

CucreMa KOHTPOJI KauyecTBa 3HAHUHN CTYyJAEHTOB

*Texymuii KOHTpOlIb — (oOpMa KOHTpPOJS KadecTBa H3YyUEHHsI CTYJIEHTOM OTAEIbHBIX
3JIEMEHTOB JUCLMILIMHBI U BBIIOJIHEHUS 3a/laHUM B paMKaxX ayJUTOPHOW M CaMOCTOSATENIbHONW paboThI
cryaeHta. dopma M CPOKH TEKYIIEro KOHTPOJISA, a TAaKKe €ro BKJIAJ B PEe3yJbTHPYIOLIYIO OICHKY,
3a(huKkcHpOBaHBI B 3apaHee YTBEPKACHHBIX IPOrpaMMax JAUCIUILIUH.

sArTectanus paszznena — (opma KOHTpPOJIS KayecTBa 3HAHMU CTYJIEHTa, IMPOBOAWMMAS IO
OKOHYAaHWHU pa3aena ydeOHoH mucuurummHbel. DopMa W CpPOKM KOHTpOJISA, a TaKKe ero BKIaa B
PE3yNbTHUPYIOILYIO OLIEHKY, 3a()MKCUPOBaHbI B 3apaHee YTBEPKIACHHbBIX IPOrpaMMax JUCLHUILINH.

[IpomexxyTouHas arrecTanus (Aajnee aTTecTalus) — aTTecTalus CTYASHTOB M0 JAUCHUIUIMHAM,
U3y4YEHHBIM B TeueHHe cemecTpa. POpMBbl aTTeCTallMM MO KaXJO0W IUCHUIUIMHE OIpPelesatoTCs
YU€OHBIM IUIaHOM.

*IToroBulii KOHTPOJIb — (OpMa KOHTPOJIA KauecTBa 3HAHMH CTyJIeHTa, MPOBOAWUMAsS IO
3aBEpIIEHUH W3yYeHUs JTUCHMIUIMHBL. DopMa M CpPOKM TPOBEIEHHS HTOTOBOTO KOHTPOJIS
3a(huKkcHpoBaHBI B pab0UYMX YUeOHBIX TIaHAX.

Cucrema OLEHKH 3HAHUN CTYJIEHTOB

TpeboBaHMs K 3HAHUSAM, YMEHHSM, BIIQJICHUSM CTY/ICHTA

* MakcumanbHbIN 0aJl1 0 JAHHOMY BUAY KOHTPOJIS (COOTBETCTBYET OLEHKE «OTIMYHO» MO 5-
TH OaJUIbHOIM CUCTEME) BBICTABISETCSA CTYAEHTY, €CIM OH IIyOOKO YCBOWIJ M3ydaeMyl TeMy Kypca
XMMHH, UCUEPIIBIBAOILE, TOCIEOBATEIBHO, YETKO U JIOTHYECKU CTPOMHO ee u3jiaraer, yMeeT TECHO
YBSI3bIBATh TEOPHUIO C MPAKTHUKON, UCIIOJIB3YET B OTBETE COBPEMEHHBIN HAyUHBIH MaTepHal 0 XUMHUH.

* bann, coorBercTByromuii 70 + 89% 0T MakcUMaJIbHOTO (OTBEYAET OLIEHKE «XOPOIIO» 10 5-TH
0aJuIbHON cHUCTEME), BBICTABISCTCS CTYACHTY, €CIM OH TBEPAO 3HAET MaTepHual, 'paMOTHO M IO
CYLIECTBY M3JIaracT €ro, HE JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC U
BBINIOJTHEHUH 3a/1aHusl.



* bamn, coorBercTByrommii 60 -+ 69% or MakcuMaiabHOro (OTBEUAET OLEHKE
«YIOBJIETBOPUTENFHO»), BBICTABISETCS CTYACHTY, €CIM OH HMEeT 3HaHUS TOJBKO OCHOBHOTO
MaTepuaga, HO HE YCBOWJ €ro JAeTajeil, J0MyCKaeT HETOYHOCTH, HEJOCTAaTOYHO NpaBUIIbHbIC
(OpPMYIHMPOBKH, HApPYIIEHUS JIOTHYECKOW TMOCIENIOBATEIPHOCTH B H3JI0)KEHUH TPOTPAMMHOTO
Martepuana.

* bamn, coorBercTByrommii  MeHee 60 OT MakCHMaJIbHOTO  (OTBEYaeT  OIICHKE
«HEYJOBIETBOPUTEIILHO»), BBICTABIAETCS CTYAEHTY, KOTOPBIi HE 3HAaeT 3HAYUTENIbHON dacTu
MpPOrpaMMHOTO  MaTepuana, JAOMycKaeT CcyllecTBeHHble omuOku. Kak mpaBmio, olieHKa
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OO0ydeHue Oe3
JOTIOJTHUTEBHBIX 3aHATHIA MO0 COOTBETCTBYIOIIEH TUCIUITIIMHE.

HToroBast OlieHKa MPEACTaBISET COOON cymMMy OaiioB, 3apa0OTaHHBIX CTYJAEHTOM B CEMECTpe
B PaMKaXx TEKYyIEro KOHTPOJIs, aTTECTAllUU Pa3esioB U Ha 3a4eTe UM SK3aMEHE.

[Ikana ouleHKH 00pa30BaTENbHBIX JOCTUKEHUI

Ornenka o 5-6anpHoit mkane Cymma 6amioB 3a pa3aenst Onenka ECTS

5 — «otamuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yZ1OBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENA

Metoauueckue yka3aHus JUIsl IPENoJaBaTeNel o TUCHUILUINHE « XUMHUSD)

Ha nepBom 3aHATHH 1O JaHHOH y4eOHOH JUCHMIUIMHE HEOOXOIMMO O3HAKOMUTH CTYIEHTOB C
KQJICHIapPHO-TEMATUYECKUM  IUIAHOM  3aHATHH, CTPYKTypOM KaKIOTO 3aHATHS M CHUCTEMOH
(hopMHpOBaHHEM OIICHOK.

B Hagasile xaxaoro 3aHATHS NPENOJaBaTelb JODKEH AAaTh IOSICHEHUS 10 M3y4aeMOW TeMe,
MIPEAOCTaBUTh BO3MOXHOCTh CTYJEHTaM 3a/1aBaTh JIOIOJIHUTEIBHBIE W YTOYHSIOIIHAE BOIPOCHI U
IIPOBECTU MUCBMEHHBIN BXOJIHOM KOHTPOJIb IO TeMe. OLeHUTh pe3yJIbTaT OTBETA.

Ilepen BbIMosHEHHEM JIAOOPATOPHON pabOTHI MPENoiaBaTelNb JOKEH POBEPUTH MUCbMEHHOE
oopmieHre B 1a0OPaTOPHOM XKypHaje U TEOPETUYECKYIO HMOJArOTOBKY CTYAEHTOB K BBIMOJIHEHUIO
1a0opaTopHOM paboTHI.

B mpornecce BbimosnHeHUsT 1a00paTOpHOM pabOThl MpernojaBaTelb J0JDKEH OLCHUTh CTEINEHb
OCBOCHMS CTYJIEHTOM METOIHMK AKCIEPUMEHTa, MPUOOPETEHHs] HAaBBIKOB PAaOOTHI C XUMHUYECKUMHU
BEIIECTBAMH, U3MEPUTEILHON MOCY 10, JJAOOPaTOPHBIM aHATTUTHYECKHM 000pyIOBAaHUEM.

B 3akimtounTenbHON YacTH MOJABOAMUTCS MTOI IO 3aHATHUIO, OLCHUBAETCs B Oajiax CTEHEHb
OCBOEHHUSI M3y4aeMO#l TeMbl, CIOCOOHOCTh CTYIEHTA JeJIaTh BBIBOJBI MO IMOJYYEHHBIM pe3ysbTaTaM
9KCIEPUMEHTA U 0OOCHOBBIBATh UX HA OCHOBAaHUH TEOPETUYECKUX 3HAHUM.

Texkyuuii KOHTPOJIb OCYILECTBIIAETCS B COOTBETCTBUM C Ipa)uKOM MPOBEAECHUS KOHTPOJIBHBIX
MEpONpUATHH, HOPMHUPYET Y CTYACHTOB KOMMYHUKATUBHOW KOMIIETCHIIMH, YMEHMs JaBaTh yCTHBIE
OOBSICHEHUSI U OTBETHI, NPUYYAET K CUCTEMATHUECKOil pabore M camoaHainzy. TeKyluil KOHTpPOJIb



MO3BOJISIET O€3 MpeIdK3aMeHAIIMOHHBIX Neperpy30K MOArOTOBUTH CTYJCHTOB K UTOTOBOMY KOHTPOJIIO
M0 JTUCLUIUIAHE.

[TpomexyTOUHBI KOHTPOJb MPOBOJUTCS B COOTBETCTBUU C Y4EOHBIM IUTAHOM B IMHChMEHHOMN
¢dopme ¢ 00s13aTeTLHBIMU YCTHBIMH TTOSICHEHUSIMH.

WTOTOBBIIf KOHTPOJIb TIO TUCHHIUIMHE MPOBOIUTCS B (QOpMe, MPEIyCMOTPEHHOW Y4eOHBIM
TUTAaHOM.

Cucrema KOHTpOJISI KauecTBA 3HAHUH CTYAEHTOB

*Texymmii KOHTpOJIb — (opmMa KOHTPOIS KadyecTBa W3YyYCHHS CTYIEHTOM OTAEIBbHBIX
3JIEMEHTOB JTUCLMITIMHBI U BBIIOJIHEHUS 3a/laHUM B paMKaxX ayJUTOPHOW M CaMOCTOSATENbHONW paboThI
cryaenta. dopmMa M CPOKH TEKYILIEr0 KOHTPOJIS, a TAKXKE €ro BKJIAJ B PE3yJbTHPYIOUIYIO OICHKY,
3a(huKCHpOBaHBI B 3apaHee YTBEPKACHHBIX MPOrpaMMax JAUCIUILIIH.

sArTectanus paszziena — (opma KOHTpOJIS KadecTBa 3HAHWW CTYJIEHTa, MPOBOAWUMAS IO
OKOHYAaHWHU pa3ziena ydeOHoH mucuurummHbl. DopMa W CpPOKM KOHTpOJISA, a TaKkKe ero BKIaa B
PE3yIbTUPYIOLIYIO OIEHKY, 3a()MKCHPOBAHBI B 3apaHee YTBEP)KACHHBIX POrpaMMax JUCIUILINH.

*[IpomexxyTodnas arrecTanus (janee aTTECTals) — aTTECTALUS CTYACHTOB IO AUCIUIUINHAM,
W3y4YCHHBIM B TedeHHe cemecTtpa. DopMbl arrecTalMy MO KaKAOH JUCHUILIMHE ONpPEACIISIOTCS
yUEOHBIM IUJIAHOM.

*IToroBblii KOHTPOJIb — (OpMa KOHTPOJII KauecTBa 3HAHMH CTyJEHTa, MPOBOAWMMAS IO
3aBEpIIEHUH W3yYeHUs TUCHMIUIMHBL. @DopMa M CpPOKM TPOBENEHHS HTOTOBOTO KOHTPOJIS
3apuKkcupoBaHBI B pab0UYMX YUeOHBIX TIaHAX.

CucreMa OLIeHKM 3HAHHUW CTYACHTOB

TpeboBaHus K 3HAHUAM, YMEHUSAM, BJIQJICHUSAM CTy/AE€HTa

MaxkcumanbHbIi 0a 0 JAHHOMY BUY KOHTPOJIA (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-TH
0aJUIbHOM CUCTEME) BBICTABIIAETCS CTYACHTY, €CJIM OH IIIyOOKO YCBOMJ HM3y4yaeMylo TeMmy Kypca
XMMHH, UCUEPIIBIBAIOIE, TOCIEJOBATEIBHO, YETKO U JIOTHYECKU CTPOMHO ee M3jaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTHUKON, UCIIOJIB3YET B OTBETE COBPEMEHHBIN HAYUHBIH MaTepHall M0 XUMHH.

bann, coorBerctByromuii 70 + 89% 0T MakcHManbHOIO (OTBEYAET OLIEHKE «XOPOLIO» 0 5-TH
OaJUIbHOM CcHCTEME), BBICTABISIETCSI CTYJEHTY, €CIM OH TBEPAO 3HAET MaTepuaj, I'PaMOTHO U IO
CYLIECTBY W3JIaraeT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC U
BBITIOJTHEHUH 3aJIaHHSL.

bann, coorBerctByrommii 60 + 69% oT MakcuManbHOro  (OTBEYaeT  OLIEHKE
«yIOBJIETBOPUTENBLHO»), BBICTABIACTCS CTYAEHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaia, HO HEe YCBOWJ €ro JeTajei, JONMycKaeT HETOYHOCTH, HEIO0CTATOYHO IpaBUIIbHbIE
(OpMYIHMPOBKH, HApYyIIEHUS JIOTHUECKOW MOCIEeN0BATEeIbHOCTH B H3JI0KEHUH IPOrPaMMHOIO
MaTepuana.

bann,  coorBercTByrommii  MeHee 60 OT  MakCHUMaJbHOrO  (OTBEYaeT  OLIEHKE
«HEYIIOBIIETBOPUTEIBHO»), BBICTABIISCTCS CTYACHTY, KOTOPBI HE 3HAeT 3HAYMTEIHLHOW YacTH
MpOrpaMMHOTO  MaTepuajna, JONycKaeT cyulecTBeHHble omubku. Kax mpaBmiio, oleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OOydeHue 0e3
JOMOJTHUTEbHBIX 3aHATHH IO COOTBETCTBYIOIEH TUCIUITIIMHE.

[IIkana orieHKH 00pa30BaTENIBbHBIX TOCTUKEHUN

Onenka no 5-6ayutbHoi mkane Cymma 6amioB 3a paszaenst Onenka ECTS

5 — «otmuHo» 90-100 A

4 — «xopomo» 85-89 B

75-84 C



70-74 D

3 — «yZ1OBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F

ABTOp(BI):

Cepruesckuit Banepuit BnagumupoBud, 1.XuM.H.,
npocdeccop

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

Peuenzent(n):

3apenyrommii kadenporr «O6mei xumum» PXTY wm.
J.U. MenneneeBa npogeccop, aA.x.H. ConosbeB C.H.



