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 YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

XUMUs
HanpaBnenne noaroToBku [1] 14.05.02 AToMHBIEC CTaHIIMK: TPOEKTUPOBAHUE,
(cmennanbHOCTD) SKCIUTyaTalusl 1 MHKUHUPHUHT

[2] 14.03.02 SAAnepHble Gpu3uKa U TEXHOJIOTUN
[3]22.03.01 MaTepuasioBeieHE U TEXHOJIOTUU
MaTepHajoB

[4] 14.05.01 SAnepHble peakTOpbl U MATEPUATIBI
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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 .

Kox n HanmenoBanue komrnereHuun | Kox m HamMeHOBaHME WHAWKATOPA TOCTHKECHUS
KOMITETCHITUH

VYK-1 [2, 3] — Cnocoben 3-YK-1 [2, 3] — 3natb: MeToauKHu cOopa 1 00paboTKH
OCYIIECTBIIATh TOUCK, KPUTHYECKNH | MH(POPMAINH; aKTyaJIbHbIE POCCHHCKHE U 3apyOeKHbIE
aHaJ3 ¥ CUHTE3 MH(OpMAIIHIH, MCTOYHUKH HHpOpMaLuu B chepe nmpodeccnoHanTbHON




MIPUMEHATHh CUCTEMHBIN MOAXO0T IS
pEILIeHHs TOCTABJICHHBIX 3a7a4

VYK-1[1, 4] — Cnocoben
OCYILECTBIISATh KPUTHYECKUI aHAIIN3
POOJIEMHBIX CUTyallui Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBaTh
CTPATETHUIO IEUCTBUI

VYKE-1[1, 2, 3, 4] — CnocoGen
HCIIOIB30BaTh 3HAHUS
€CTeCTBEHHOHAYYHBIX JIUCIUILINH,
HpI/IMeHHTB METOObI
MAaTeMaTHYECKOro aHain3a 1
MO/JICIIUPOBAHUS, TCOPETUIECKOTO U
IKCHEPUMEHTAIBHOTO HCCIICIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

JIeATEIIbHOCTH; METO]I CHCTEMHOTO aHaJIn3a
V-VK-1 [2, 3] — YMeTh: mpuUMeEHSATh METOANKHU TTOUCKA, cOOpa
1 00paboTKH MHPOPMAITUH; OCYIIECTBISTh KPUTHICCKUI
aHaJIM3 U CUHTE3 UH(POPMAIIUU, TTOTYIEHHON U3 Pa3HbIX
HUCTOYHUKOB

B-VK-1 [2, 3] — BnameTs: MeTogamu moucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CUHTE3a HHPOpPMAIIHH;
METOJMKON CUCTEMHOTO TI0/IX0/1a JIJIsl PEeIIeHUS
MOCTaBJICHHBIX 3a7a4

3-YK-1[1, 4] — 3HaTh: METO/ABI CUCTEMHOTO U KPUTUYECKOTO
aHaM3a; METOAMKU Pa3paOO0TKH CTPATETUH ACUCTBUMN IJIs
BBISIBJICHUSI U PEILICHUs] TPOOJIEMHOM CUTYyaINH

V-VK-1 [1, 4] — YMeTh: mpUMEHATh METOABI CHCTEMHOTO
MOAX0/Ia M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabatbIBaTh CTPATETUIO JEHCTBUM, IPUHUMATD
KOHKPETHbIE PEIICHUs IJIsl €€ peain3aluu

B-YK-1[1, 4] — BnageTb: METOAOJIOTHUEH CHCTEMHOTO U
KPUTUYECKOTO aHAIHU3a MPOOIEMHBIX CUTYAIlNi; METOAMKAMH
MMOCTAaHOBKH II€JTH, OTIPEETICHUS CIIOCOOOB €€ JOCTHIKEHUS,
pa3paboTKu cTpaTeruii JecTBHiA

3-VKE-1[1, 2, 3, 4] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUINH, METOIbI
MaTeMaTUYECKOr0 aHaJlu3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
V-VKE-1[1, 2, 3, 4] — ymeTh: UCIIOJIb30BATh
MaTeMaTHYECKHE METOJIbI B TEXHUUECKUX MPUIOKEHUSX,
paccYUTHIBaTh OCHOBHbBIE YHCIIOBBIE XaPAKTEPUCTUKHI
CITy4yalHBIX BEJIMYWH, PEIIaTh OCHOBHBIC 3aa4H
MAaTeMaTUYECKOW CTATUCTUKH; PEIaTh TUIIOBBIE PACUETHBIE
3aJ]a9n

B-YKE-1[1, 2, 3, 4] — B1ageTh: METOJaMU MaTeMaTUYECKOTO
aHaJIM3a U MOJICIMPOBAHUS; METOJIaMHU PEIICHUS 3a71a4
aHaJlM3a U pacueTa XapaKTepUCTUK (PU3HUECKUX CHCTEM,
OCHOBHBIMH NPUEMaMH 00paOOTKU IKCTIEPUMEHTAIbHBIX
JAHHBIX, METOJIaMU PA0OTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOAYKTaMH

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIMTAHUA

3amaun BocriuTaHus (KO)

BocnuraTenbHbI DOTEHIIMAT JUCIIUILINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:
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1 Cemecmp

1 XUMHYECKUE CHUCTEMBI. | 1-7 12/0/12 JIP-1 20 K.p-8 3-VK-
Crpoenue aroma U (%), T-1 1,
XUMUYECKAs CBS3b. (5),JIP- 3-VK-

3 (5),T- 1,

3 (5),T- 3-

5 YKE-
(5),43-4 1
(5),T-5

(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-YK-
10 1,
(10),T-9 V-
(5) YK-1,
3-
YKE-
1,
V-
YKE-
1

3 KucnoTHo-ocHOBHBIE 12-16 | 8/0/8 JIP-13 15 k.p-16 | 3-YK-
cucreMbl. PaBHOBecHe B (5),T-13 1,
BOJIHBIX pacTBOpax (5),Kn- Vy-

15 (10) YK-1,
B-
YK-1,
3-YK-
1,

V-
YK-1,
B-
YK-1,
3-
YKE-
1,

V-
YKE-




HUmoeo 3a 1 Cemecmp

32/0/32

50

KonTpoabnbie
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

CsoiictBa s-, d- u f-
3JIEMEHTOB.
PannoakTHBHOCTL u
PaaOXUMUS.

8-15

14/0/14

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

20

B/3-15




3-VK-

V-
YK-1,
B-
YK-1,
3-
YKE-

V-
VKE-

B-
YKE-

Hmoeo 3a 2 Cemecmp 30/0/30 50

KonTpoJabnsbie 50 C) 3-VK-
MeponpusiTUss 3a 2 1,
CemecTtp V-
YK-1,
B-
YK-1,
3-VK-

V-
VYK-1,
B-
VYK-1,
3-
YKE-

V-
VKE-

B-
YKE-

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3esioB:

0O603na | IloiHOe HAMMEHOBaHHE
YyeHue

T TectupoBanue

b3 Bonbsnioe nomaiinee 3aganue
Kn Komnoksuym

3 JloMaliHee 3a1aHKe

JIP JlabopaTopnasi pabota

K.p KoHTposibHast paboTa

3a4€T U



3auer

DK3aMeH

KAJIEHIAPHBIN IIAH

Tempbl 3ansaTuii / Conep:kanue

Jek.,

IIp./cem.
Jac. , yac.

JIao.,
yac.

1 Cemecmp

32 0

32

XuMH4YecKHne CHCTEMBI. CTpOCHI/Ie aToMa 1 XUuMH4YeCKasi
CBAI3b.

12 0

12

Xumuueckue cucreMbl. CTpoeHHe aTOMa M XUMHUYecKast
CBSI3b.

[Ipenmet u meToAbl XUMHUHU. MECTO XMMUU B CUCTEME
¢dbyHnaMmeHTanbHbIX HayK. OCHOBHBIE (POPMYIIBHBIC AIIEMEHTHI
BEIIIECTBA U UX CUMBOJILHOE H300pakeHNe.

Xumuyeckasi cuctema. BeiecTBo, ero ¢ha3oBble COCTOSHUS U
XuMudeckue npespamieHusi. OCHOBHBIE CBOMCTBA XMMHUYECKUX
cucteM. XMMHUYECKasl IBOMCTBEHHOCTh. PacTBOPBI.

Tunsl XuMHUYECKUX MpeBpaiieHnil. OKUCIUTEIbHO-
BoccTaHoBUTeNbHbIE peakiuu (OBP). Tunuynsle okucnurenu
1 BOC-CTaHOBUTENU. MeTonbl cocTaBieHus ypasHeHuid OBP.

Bcero ayiuTopHbIX 4acoB

2 |0

| 2

Omniaiig

0 0

0

Xumnueckue cucrembl. CTpoeHHe aTOMa M XMMUYeCKast
CBA3b.

ATOM U ero XapakTepUCTUKH: SIPO, JJIEKTPOHHAs 000JI0UKa,
3apsn sapa, Macca siipa, pasMepsl saapa u atoMa. M30Tonsl.
KBaHTOBO-MeXaHMUYECKast MOJIENIb aTOMA: KBAHTOBBIE YUCIIA,
TUMBl opOuTane. [lopsaok 3anoaHeHHs SHEPTeTHIECKIX
YpOBHEH U MOAYPOBHEHN (MUHUMYM SHEpruu, npuHiun [laymnu,
npaBmio XyH/a, npaBuio KiedkoBckoro).

OnekTpoHHBIE POPMYITBI AIeMEHTOB. DOPMYJITBI B BUIE
JHEPreTUYECKUX SYeeK. BaJeHTHOCTH 3jIeMEeHTa JUIsl OCHOBHOI'O
1 BO30YXI€HHOT'O COCTOSIHUIM aToma.

[Tepuonnueckas cucrema [[.M1.Menneneea. Bzaumocssspb
XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB C AJIEKTPOHHBIM
cTpoeHrueM aroMoB. Cirydan HECOOTBETCTBHUS BhICILIEH
BAJICHTHOCTH 3JieMeHTa HoMepy rpymibl [1C3. XapakTep
3aBUCUMOCTEHN PaJUyCOB aTOMOB, SHEPIUY NOHU3ALINH,
CPOJICTBA K JIEKTPOHY U AJIEKTPOOTPULATEIBHOCTH OT
nosoxeHus snemenTa B [1C3. MeTamibl 1 HEeMETaILIbI.

Bcero ayiutopHsIX 4acoB

4 |0

| 4

Omnuiaiig

0 0

0

Xumuyeckue cucreMbl. CTpoeHHe aTOMA U XUMHYeCKasl
CBSI3b.

Xumuyeckas cBsi3b. OCHOBHBIC BU/IbI (KOBAJICHTHAS, HOHHAS,
J0-HOPHOPHO-AKIICTITOPHAS, BOJOPOIHAS U METAJLUTUIECKas) U
XapaKTePUCTHUKU (SHEPTHs, ITTUHA, HAIIPABICHHOCTD,
MOJIIPHOCTH U MOJSIPU3YEMOCTb) XUMHUECKOH CBsI3U. MeTobl
BaJICHTHBIX CBSI3€H M MOJICKYJISIPHBIX opOuTaneii. B3anmMocBs3b
BHUIA, CBOICTB XMMHYECKOI CBA3HU U SJICKTPOOTPULATCIIBHOCTHU
aneMeHTOB. CBOMCTBA XUMHUYECKOH CBSI3U, COCTAB U CTPOCHHE
MoJIeKyJ1. CTeTIeHb OKUCIICHHSI.

Bceero AYAUTOPHLBIX YaCOB

6 K |6
Ouaiia
0 0 0




Me:xmornexysipHble B3auMoaecTeus. CTpyKTypHbIE
(bopMyJIBl MOJIEKYJT U aCCOLIMATOB.

7-12 OCHOBHbIE 3AKOHOMEPHOCTH XMMHUYECKUX MPOLECCOB 12 0 12

7 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHX MPOLeCCOB Bcero aynuTopHbIX 4acoB
OyHKIMU cocTossHUS. TermoBoit 3G heKT u SHTATBIUS 2 | 0 | 2
peakuuu. 3aKOHbl TEPMOXUMMH. DHTAJIBINS 00pa30BaHUs Omnnaitn
XUMHUYECKUX COeMHEHU. CTaHIapTHOE COCTOSHUE. 0 0 0
Outponus. DHeprus ['n66ca, ee CBA3b C HaNIPaBICHUEM
XUMHUYECKUX IpoLeccoB. Pacuer TepMoanHaMUYECKUX
GYHKIIUH XUMUYECKUX PEAKIU 110 CIIPABOYHBIM JIaHHBIM.

OrneHka peakIIMOHHOM CITIOCOOHOCTH U YCTOMYUBOCTH BEIIECTB.

8-9 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MPOLECCOB Bcero ayiutopHsIx 4acoB
OO6parumbie U HEOOpaTUMBIEC PeaKIUU. XUMUYECKUH 4 K | 4
MOTEHIIMAJ U €r0 CBOICTBa. AKTUBHOCTh M KO3()PUIIMEHT Ownunaitn
aKTUBHOCTH. 3aKOH ACHCTBUsA Macc. TepMouHaMuueckas u 0 0 0
KOHILICHTPAllMOHHAsl KOHCTAHThI paBHOBecus. Pacuer
XUMHUYECKOI'O PABHOBECHUS: PABHOBECHBIE KOHIIEHTPALUH,
creneHb npeppamieHus. [puanun Jle [laTense.

XUMHUUECKOe paBHOBECHE B pacTBopax. Jucconmanus cnadbix
3NEeKTpOoJauTOB. I 'naponus. CmenieHue paBHOBECUS
JMCCOLMAIMH BOJBI B pacTBOpax IEKTPoJIUTOB. ['uaponus mo
KaTHOHY U aHUOHY: U3MEHEHUE XapakTepa cpeabl. KoncranTa n
CTENEHb FMIPOJIN3aA.

XHWMHUECKOE PAaBHOBECHE B F€TEPOTE€HHBIX CUCTEMAaX. 3AKOH
beprno-HepHcra. [Ipoussenenne pacTBOpPUMOCTH.

10-12 | OcHOBHBbIE 3aKOHOMEPHOCTH XHMHYECKHX MPOLECCOB Bcero aynuTopHbIX 4acoB
VYpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKLUH, IPOCThIE | 6 [0 |6
U CJIOKHBIE PEAKLIUU, TOPSAOK U MOJIEKYJISIPHOCTb. Omnuaiin
Kunernueckue ypaBHEeHHs peakuii NIEPBOTO NOPAIKA. 0 0 0
3aKoH JEHCTBUS Macc MO JaHHBIM PaBHOBECUS U KMHETUKHU:

MIPUHLUIT COOTBETCTBUSI.

3aBUCUMOCTb CKOPOCTH peakiuu oT TemnepaTypsl. [IpaBuiio
Bant-T'odda. YpaBHenue Appenunyca. DHeprus akTUBALIUU.
IlenHple u kosebaTenbHble peakuuu. Ou3nuecKre MeTo bl
aKTUBUPOBAHMS U YCKOpeHus peakuuii. Kartanus,
KaTaJan3aTopbl, HEPMEHTEHIL.

12-16 KuciaoTHo-ocHOBHBIE cHcTeMbBI. PaBHOBecHe B BOJHBIX 8 0 8
pacTBopax

13 Kucaorno-ocHoBHbIe cucTeMbl. PaBHOBecHe B BOJHBIX Bcero aynuTopHbIX 4acoB
pacTBopax 2 K |2
KoMIuiekcHbIe COeqUHEHNS U IBOIHBIE COIU. TUIINYHbIE Ownnaitn
KOMIUIEKCO00pa3oBaTeNy U Iurayibl. BzauMocBssb crpoenus | () 0 0

KOMILJIEKCOB € THOpuAM3anueit opouTaneil u 31eKTpOHHBIM
CTpOeHHEM KoMILIekcooOpa3zoBarens. KoopaunanuonHoe
yucio. JlenratHocTs auranga. CBoicTBa KOMILIEKCHBIX
COEIMHEHMI, KOHCTaHTa paBHOBecHs. Pa3pyiienne
KOMIUIEKCOB B KOHKYPH-PYIOIIHX PEAKLIHAX.
Kiaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH.
BayTpuxkoMiiekcHele coeiuHeHs. CeleKTUBHOCTD IPH




KOMHHGKCOOGpaSOBaHI/II/I HOHOB MCTAJJIOB C
MaKpOOUKINYCCKUMH JIUT'aHOaMU. H_ICJ'IO‘IHBIC METaJlJIbl B
HEOOBIYHBIX CTEIECHAX OKHUCIICHMUSI.

14 - 15 | KucjoTHO-0CHOBHEIE cHCTeMEI. PaBHOBecHe B BOAHBIX Bcero ayiutopHbIx 4acoB
pacTBopax 4 [0 |4
Wneanbuble U peanbHble pacTBOpbl. ConbBaTanus Omnnaiin
(runpataius) 3J€KTPOJIMTOB; IUCCOLMAIIMS, NOHHAS U 0 0 0
MoJieKyJsipHas accounanus. CuibHbIE U clla0ble 3IEKTPOIUTHIL.

PactBoputenu u ux cBoicrBa. OCOOEHHOCTH BOJIBI KaK
pacTBOpuUTes. DJACKTPOIUTUYECKAS AUCCOLUAIIHS BOJBI U
BOJIOPOJIHBIN TTOKa3aTenb. 3aKoHbl Payns u Baut-I'odda.
CBs13b CBOMCTB pacTBOPOB (OCMOTHYECKOE JTaBJICHHE,
TEeMIIepaTypbl KUTIEHUS ¥ 3aMEP3aHHsI) C COCTOSTHUEM
PacTBOPEHHOT'O BEIIECTBA.

16 Kuciaorno-ocHoBHbIe cucTeMbl. PABHOBecHe B BOAHBIX Bcero aynutopHsIx 4acoB
pacTBopax 2 [0 |2
CBoiicTBa peanbHbIX PACTBOPOB. AKTUBHOCTD AJIEKTPOJIUTOB. Omnnaiin
CpennenonHsblid ko3 uimeHT akTuBHOCTH. [IpenenpHbI 0 0 0
3akoH [lebas-Xrokkens. Koncranta v cTeneHb TUCCOMAIIAN
cl1a0bIX SJIEKTPOIUTOB. 3aKOH pa3dasienus OcTBaibaa.

2 Cemecmp 30 0 30

1-4 JlucnepcHble CHCTEMBbI, PACTBOPBI 8 0 8

1-2 JucnepcHble CHCTEMBI, PACTBOPHI Bcero aynutopHsIx 4acoB
JucnepcHocTh U qucniepcHbie cuctembl. Kiaccudukanus 8 | 0 | 8
KOJUIOUJIHBIX CUCTEM. 30JIU U Tellu. Ownnaitn
Crpoenue munemisl. [Ipasmio [leckoBa-®DasHca. Ancopoumsi. | () 0 0
[ToBepXHOCTHO-aKTUBHbBIE BEILIECTBA U UX BIUSHUE HA
CBOMCTBA JUCHIEPCHBIX CUCTEM M TTOBEPXHOCTHOE HATSKCHHE.

3-4 JucnepcHble CHCTEMBbI, PACTBOPbBI Bcero ayiutopHbIX 4acoB
KuciioTHO-0CHOBHBIE CHCTEMBI 0 | 0 | 0
[IpoToHHas U 37EKTPOHHAS TEOPUU KUCIOT U OCHOBAHUM. Ownnaitn
Kucnotsr JIstouca u bpencrena. ConpspkeHHBIE KUCTOTH U 0 0 0
OCHOBaHMs. JJOHOPHO-aKIIENTOPHBIE KOMILIEKCHI.

5-7 JJIeKTPOXMMHUYECKHE CHCTEMBI 8 0 8

5-8 DJIeKTPOXMMHUYECKHE CUCTEMbI Bcero ayiutopHbIX 4acoB
Turbl 2IEKTPOXUMUYECKUX MPOLeccoB. OKUCIUTENBHO- 8 [0 E
BOCCTaHOBUTEJIbHBIE CUCTEMBI. JIBOMHOM AIEKTpUUECKU CITOH, | OHiaiiH
3JIEKTPOIHBIN IIOTEHIMAJI, €r0 3aBUCUMOCTD OT MaTepuasia 0 0 0

AJIEKTPOJIOB U COCTaBa pacTBopa. YpaBHeHue HepHcera.
DNEeKTPOAHbIEC TOTEHIUANBI, PSI/I HATIPSKEHUS.
Knaccudukanus »51eKTpo1oB, XMUMUYECKUE pEaKlny,
MpOTEKaroIMe Ha HUX. ['a30BbIe 3JeKTPOIbI (BOJOPOIHBIH,
KHUCJIOPOIHBIN ). NOHOCEIEKTUBHBIE SJIEKTPO/IBI.
["anibBaHMYECKUI I€MEHT. DNEKTPOABIIKYIIAs CHUIIa. DIIEKTPO-
nu3. [locaenoBaTenbHOCTD ANEKTPOIHBIX MTPOLIECCOB IS
BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB. IlepeHanpsokenue.
OcHOBHBIE BUbI KOPPO3UU METAILIOB. DJIEKTPOXUMHUYECKAs
Kkopposus. Kopposust MmetannoB u npodiaemMa HaIeKHOCTH.
Mertoasl 3aUTEI OT KOPPO3HUH.




8-15 CaoiicTBa s-, d- u f-as1emenTOB. PagnoakTuBHOCTDH U 14 0 14
paauoXuMHusl.

9 CsoiicTBa s-, d- u f-3;1emeHTOB. PaguoakTUBHOCTH H Bcero ayiuTOpHbIX 4acoB
paauoxuMusi. 2 | 0 | 2
Bonopon Ownnaitn
XHUMUYECKUE CBOMCTBA: B3aUMOJICHCTBHE C TPOCTHIMU 0 0 0
BellecTBaMU. ATOMapHbI BoAopo. ['uapuas! (MOHHBIE,

KOBaJICHTHBIE, COIMHEHUS BHEIPEHHUS ), METObI IOTyUEHUS U
cBorcTBa. M30TOMBI BOJOPOIA U METOMBI UX Pa3/ICJICHHUS.
N3omepsl. I'napuasl kak s3Heprounocurenn. Bogopoanas
SHEpreTHKa.

10-11 | CeoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTHBHOCTH H Bcero ayIuTOpHBIX 4acoB
paauoxXuMusi. 2 | 0 | 2
f-anements! 11 rpymmer Ownaita
OO011ast ¥ cpaBHUTENbHAS XapaKTepUCTHKa. JlaHTaHOMIHOE U 0 0 0
AKTUHOWIHOE C)KaTHe, 3aKOHOMEPHOCTH U3MEHEHUS CTeIICHEH
OKHUCJIEHUSl. XMMUYECKHE CBOMCTBA B PA3JIMYHBIX CTEIICHSIX
okucieHusi. KomriekcHele coeinHenns. MeTobl pa3ieneHust
u nonydyeHus. O0nacTu mpuMeHeHUs. XUMUs 1epus, eBpoIus,

TOpHs, ypaHa. AKTUHOUIbI B aTOMHOM YHEPTeTUKE.

12 CsoiicTBa s-, d- u f-3;1emeHTOB. PaguoakTHBHOCTH U Bcero ayiuTopHbIX 4acoB
paauoxuMusi. 2 | 0 | 2
PannoakTHBHOCTE U paguoXumMus Ouwutaiig
N3oTonusi. PanroakTHBHOCTH U €€ BUABL. 30HA YCTOMYMBOCTU. | () 0 0
B3aumMogeiicTBre n3iy4eHus ¢ BEIIeCTBOM. AKTUHOU/IBI B
aToMHOMU 3HepreTuke. CHUHTE3 HOBBIX 3JIEMEHTOB. VIcTOUHMKHN
paJualyu U UX BO3ICHCTBUE HA OPTaHU3M.

13 CsoiicTBa s-, d- u f-3;1emMeHTOB. PagnoakTHBHOCTD H Bcero ayutopHbIx 4acoB
paaMoXuMusl. 2 [0 |2
s- u d- metassl [ u I rpynn Ownnaitn
CpaBHEHHE JIEKTPOHHOTO CTPOEHUS U PEaKIIMOHHOM 0 0 0
criocobnocT. CoeIMHEHHsI MU U 30JI0Ta B PA3IMYHBIX
CTENEHSAX OKUCIICHHS. METO bl MOTyUeHUs U 00J1acTu
MIPUMEHEHUS.

p- u d- anemenTsl IV rpynmnbl

CpaBnenue cBoiicTB. HemeTamibl u noiaynpoBoaHuku [V
rpynisl (KpeMHUH 1 repMannid). TUTaH, IUPKOHUHN, radHHA.
MeTo/1b1 1TOJTy4YeHHUs U 001aCTH MPUMEHEHHS.

14 CsoiicTBa s-, d- u f-3;1eMmeHTOB. PaguoakTHBHOCTH H Bcero ayutopHbIX 4acoB
paauoXuMusi. 2 | 0 | 2
CoBpeMeHHbIE METO/IbI PA3ACIICHUSI K OYMCTKU BEIIECTBA Owunaitn
Pacrnipenenenue BemecTB Mex1y pazamMu: ;KUIKOCTh-TIap 0 0 0
(meperoHKa, peKTU(UKAIHS ), )KATKOCTh-KUIKOCTh
(9KCTpakius), )KUIKOCTh-TBEpAOE (0CaxaeHUE, IIEMEHTAIIUS,
pacTBopeHHEe, HOHHBIN 0OOMEH), ap-TBepAoe (razoBas
xpoMarorpadusi).

15 CBoiicTBa s-, d- u f-3;1emenTOB. PainoakTHBHOCTH M Bcero ayiuTopHbIX 4acoB

paanoxumMus.
XuUMHYecKue I/II[GHTI/I(l)I/IKaHI/HI U U3MCPCHUC
Anamutnyeckuii curHail. KauecTBeHHBIN U KOJIUYECTBCHHBIN

2 [0 |2

Omiaiig

0 |0 | 0




ana-mu3. KagectBennslie peaknuu. CTaHAapTHBINA 0Opaserr.
Uuctora BemectBa. [Ipoda u ee nmpeacTaBUTEILHOCTD.
[TorpenrHocTh XUMHUECKOTO U3MEPEHUSI.

[IpumeneHnne 3akoHOMEpHOCTEN (Ha30BOTO pacmpe/iecHUs B
XUMUYECKUX U3MEPEHUSIX.

16

XUMHKO0-0H0JIOTHYECKHE CHCTEMBI.
XUMHKO-OMOJIOTHUECKUE CUCTEMBL.
[IpenenbHO-10yCTUMBIE KOHIIEHTPALUU U METOJIbI UX
onpeaesieHus. TOKCUYHOCTb. PsAIbl TOKCHYHOCTH TSIKEIBIX
METAaJJIOB.

Bcero ayiuTopHbIX 4acoB

2 [0 |2
Omnuiaiig
0 0 0

COKpaH_IeHHLIe HaMEHOBAaHMS OHJIAaH OMIIMH:

Oo6o03na | [Tos1HOe HanMeHOBaHME
yeHue

oK DIEeKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuainsl

AM Aymo-marepuassl

[1p3 [Ipe3enTanuu

T Tectbl

OCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAIBI
4@ WMHTEepaKTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Templ 3ansaTuii / Conep:kaHue

1 Cemecmp

1-2

BemecTBa M XUMHYecKHe NPeBPaIlleHUsl
JlabopaTtophnast pabota "OCHOBBI pallMOHATIBLHOMN
HOMEHKJIATyphbI".

OCHOBHbBIE THIIBI XUMHYECKHX PeaKnuii

Jlaboparopnas paboTta. OCHOBHBIEC THUIIBI XUMHUECKUX
NpeBpaIlCHHH, pPeaKLMU 3aMELICHNS, Pa3JIOKEeHHs, OOMEHa,
COETUHEHHUS

"CTpoeHue aTOMa M1 XMMH4YeCKas CBA3b''.

OcHOBHbIE BU/IbI XUMUYECKOU CBSI3U, KOBaJIEHTHAs!, HOHHAs,
MeTajIn4ecKas

Kontponbhas padota. "CTpoeHHE aTOMa U XUMHUYECKAS
CBsI3b".

OCHOBBI KOJINYECTBEHHOT0 AHAJIN3A
Jlaboparopras paboTta. OCHOBBI KOJMYECTBEHHOTO aHAJIHN3A.
TutpumeTpus

JHepreTuKa XUMHYEeCKHX MPOLEcCOB
Pacuertsl o TepMoAMHAMHUYECKUM (QYHKIUSAM




3amuTa 10MallHero 3aJaHus "OHepreTuka XuMH4eCKIX
MPONECCOB".

11-12 | Xumuyeckasi KUHHETHKA
JlaGopaTtopHnast pabota "Xumuueckass KHHETHKA"

13- 14 | Xumuyeckoe paBHOBecHe
PaBHOBecus B BOOHBIX pacTBopax, KoHCTaHTa Aucconnanny,
[TP, runponus

15-16 | KommiekcHbIe COeANHEHUS

KomrmuiekcHbie coeAMHEHUS, TTOJTyYeHUE U pa3pyIIeHUE
KOMILJIEKCHBIX coenuHeHni. CBOMCTBAa KOMIUIEKCHBIX COJIEH

2 Cemecmp

1-2 JucnepcHblie CHCTEMBI, PACTBOPHI
Jlabopartopnast pabota "Komnouausie pacTBOpsI”

3-4 JAucnepcHble CHCTEMbI, PACTBOPbI
Jlaboparopnas pabota "PacTBophr"

5-6 DIeKTPOXMMHUYECKHE CUCTEMbI
Jlaboparopnas pabota. OKHCIUTEIBHO-BOCCTAHOBUTEIHLHBIC
CUCTEMBI

7-8 DIeKTPOXMMHUYECKHE CUCTEMbI

DIIEKTPOXUMHUYECKUE TPOLECChl. XUMMUYECKHUE UCTOYHUKHU
TOKa. DJIEKTPOJIN3

9-10 CaoiicTBa s-, d- u f-3;1eMeHTOB. PATHOAKTHUBHOCTDH H
PaTMOXUMUSI.
JlaGopatopnas paborta. CBoiicTBa 1iepusi, TOpUS U ypaHa

11-12 | CeoiicTBa s-, d- m f-371eMeHTOB. PagnoakTHBHOCTD U
paauoXuMusi.
Jlaboparopras paboTta. OCHOBBI KAUECTBEHHOTO aHAJH3a

13-14 | MeTtoabl pa3aejieHHsl 1 O4YUCTKH BellleCTB
JlaGopatopHnas pabota "MeToabl pa3faeneHus U OYUCTKU
BemiecTs"

15-16 | "TunmosBsle 3axa4M MO0 KypCcy XUMHH

Pemennie THNOBBIX 33a4 U YIPa)KHEHUH 10 KypCy XUMHUU
3amura gomarHero 3ajganus (Tema: "Tunosble 3a1a4u 1o
Kypcy Xumuu").

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

* M3yuenue kypca XuMuu c npubiiedeHueM off-line u on-line TexHonormit. Xumuueckuit
IKCIIEPUMEHT W JUCTAHIIMOHHBIC (OPMBI (JICKIMH, MPAKTHYECKHE 3aHSATHS, KOHTPOJbHBIC PadOTHI,
JIOMAIITHHE 3aJaHusl, TECTUPOBAHNE) C UCIIOJIb30BaHNEM IIAaTdOpM zoom u skype nist OusHeca.

* PaGoTa cTyI€HTOB C 3JEKTPOHHBIMH YUeOHMKaMH Ha caiite online.mephi.ru (oOmmas Xumus
https://online.mephi.ru/course/view.php?id=224, AJICKTPOXUMHUYCCKHE MPOIIECCHI



https://online.mephi.ru/course/view.php?id=224,  cBoiicTBa  3IE€MEHTOB W HMX  COCIMHEHUH
https://online.mephi.ru/course/view.php?id=224, Xumuueckas HACHTU(DUKAIIMS U METOJbI
paznenenus u ouucTky https://online.mephi.ru/course/view.php?id=224.

* OHJIaiiH TeCTUPOBaHNE, KOMITBIOTEPHBIA TPEHHUHT 110 TeMaM (cuctema online.mephi.ru).

* yueOHo-uccienonarenbckue padorsl B pamkax CXWMb-19 (cTyneHYeckoro XHUMHYECKOTO
HCCIIE0BATEIIbCKOTO OF0PO)

* [ToaroroBka peepaToB 1 AIEKTPOHHBIX MPE3EHTALINH JTEKIUH

* KadenpanbHas xoHbepeHnrs yueOHO-UCCIENOBATENbCKUX padboT

HpeHCTaBHTeHCﬁ APYrux By30B MOCKBBI.

C TPHUBJICUYCHUCM

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOEexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

CBa3p Mexay (opMUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClIeAyIoLIeH TadnuLe:

KoMnerennus NuaukaTopsl ATTECTALIMOHHOE ATTECTALIMOHHOE
0CBOCHHSH meponpustue (KII 1) meponpustTue (KII 2)
VK-1 3-YK-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
V-VK-1 3, k.p-12, k.p-16, JIP-3, | 3, x.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, 13-10, T- | x.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, | O, k.p-4, k.p-8, B/[3-15,
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, x.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-12, k.p-16, JIP-3, | 3, x.p-8, BJI3-15, JIP-1,
T-3, T-5, 13-4, JIP-9, T-1, T-3, JIP-3, T-7, JIP-
JIP-11, T-11, A3-10, 7, k.p-5, JIP-9, T-9, T-
JIP-13, Kn-15 11, JIP-11
B-YKE-1 3, k.p-16, 13-4, T-5, 2, bA3-15, T-3, JIP-3,
Kn-15 K.p-5
VK-1 3-VK-1 3, K.p-8, k.p-12, k.p-16 3, k.p-4, k.p-8, B/I3-15,
K.p-5
Y-VK-1 3, k.p-12, k.p-16 3, k.p-8, BAA3-15, k.p-5
B-YK-1 3, k.p-16 2, BA3-15, k.p-5

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3akoHOMEpPHOCTH MPOTEKAHUS XUMUUYECKUX peaklnii (XUMHUYECKask TepMOJAMHAMUKA,
KHHETHKa, paBHOBECHE) : yueOHOe nmocobue 1o Kypey ooueit xumuu, Mocksa: HUAY MUDU, 2015

2. 54 K68 O6mias xumus : yueOHuk, MockBa: Axkamemus, 2013



3. 54 C23 COopHUK TECTOB U 3ajay 10 Kypcy Xumud : , Mocksa: HUAY MU®DU, 2014

4. 54 O-28 OOuiast xuMus : 1abOPaTOPHBIN MPAKTUKYM: yueOHoe rocodue 1is By30B, E. A. AHaHbeBa
[ ap.], Mocksa: HUAAY MU®DU, 2010

5. 54 A95 Obmas u HeopraHudeckast Xumus : yueOHuk st By30B, H. C. AxmeToB, MockBa: Breicmas
mkoJja, 2009

JOITIOJIHUTEJIBHA S JIMTEPATYPA:

1. 54 E14 General Chemistry : y4e6. mocobue, : Brooks/Cole Cengage Learning, 2013

2. 546 H52 Heopranuveckast XuMus : yaeOHOe riocoOue i By30B, , MockBa: MU®DU, 2007
3. 544 X46 Xumus pacTBOpOB : yued. mocodue aJis By30B, , MockBa: MUDU, 2005

4. 54 X76 [locobue 1o XUMHH JIJIsl TOCTYTAIMIMX B BY3HI : , . [1. Xomuenko, MockBa: Hoast BosnHa,
2007

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

6. 544 A64 Xumuueckas TepMOJTMHAMUKA, paBHOBECHE M KMHETHKA : yue0. mocodue uist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, Mocksa: MUDU, 2004

7.546 T18 Ypan : yaebHOe mocoOue st By30B, M. I'. Tananaes, Mocksa: HUAY MU®DU, 2011

8. 546 X46 Xumus nepexoJHbIX METaJUIOB : yueOHoe nocobue, Cepruesckuii B.B.,Baruna
H.C.,BamskoB A.B.,Hecmesnosa I'.M., MockBa: MH®U, 1989

I[MPOIT'PAMMHOE OBECITEYEHUE:

CrenanbHOE MPOrpaMMHOE 00ecTIeYeHUE He TpeOyeTcs

LMS U UHTEPHET-PECYPCBI:

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

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

3. cBoOlicTBa 3J1eMeHTOB U uX coequHenuit (https://online.mephi.ru/course/view.php?id=224)

4. Xumuueckas HAeHTH(OUKAIIMS 1 METOMBI pa3elieHHs U OYHCTKA
(https://online.mephi.ru/course/view.php?id=224)

5. anexktpoxumuueckue npoueccol (https://online.mephi.ru/course/view.php?1d=224)
6. obmas xumus (https://online.mephi.ru/course/view.php?id=224)
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

MeTtoandeckue yKa3zaHus U CTYIACHTOB 10 TUCIIHILTHHE « XAMUS

Ha nepBom 3aHATMH 1O JaHHOW y4eOHOM AMCUMILUIMHE CTYIEHTHI IMOJY4aroT MOJIPOOHYIO
nH(pOpMALIMIO O KalleHAAPHO-TEMAaTHYECKOMY IUIAHy 3aHSTUH, CTPYKType MPOBEACHUS KaxKIOTrO
3aHATUA U CUCTEMOMN (POPMUPOBAHUS OIICHOK.

K kaxxqoMmy 3aHATHIO CTYJIEHT BBINOJIHSET JOMAaIllHee 3a/laHue (MHIWBUIYalbHBI BapUAHT U3
cOOpHUKa TECTOB M 33Ja4 MO KypCy XUMHH) B KaUeCTBE MOATOTOBKU K BXOAHOMY KOHTPOJIIO 110 TEME U
MPOXOAUT TECTHPOBAHME IO HM3y4aeMoll Teme Ha moptaine online.mephi.ru. B nomamnioo
MOATOTOBKY BXOJUT MUCbMEHHOE 0(OpMIICHHE TaO0paTOPHOM PabOTHI.

CTyneHT He IOIyCcKaeTcsl K 3aHATHIO 0€3 JOMAaIIHeH MoIrOTOBKH.

B Hauane 3aHsTHsS mepen KakaoW Ja0opaTOpHOW paOOTOM CTYAEHT BBIMIOJHSET  TECThI
BXOJTHOTO KOHTPOJISL ISl AOIycKa K JJabopaTtopHoit padoTte. Llenb KOHTPOIBHBIX TECTOB 3aKIHOYAETCS
B MIPOBEPKE YCBOCHUS CTYACHTOM TEOPETHUECKON 4acTu JabopaTopHOil pabOThl M €ro TOTOBHOCTH K
BBITIOJIHEHHIO KcIiepuMeHTa. Ha TecThl BXOJHOTO KOHTpOJIst oTBOAUTCS 15-20 MUHYT.

Jlonyck k JaboparopHOW paboTe MOMHUMO TECTOB BXOJHOTO KOHTPOJS BKJIIOYAET YCTHBIN
OIIPOC CBS3aHHBIN € 0OCYXIEHHEM LIeIN PadOThI, TEXHUKH 0€30MacHOCTH MpH paboTe ¢ mpudopaMu U
peaKTHBaMHU, METOAWKH SKCIEPUMEHTa W TOCIIEOBATEIBHOCTH ATAIIOB BBIIIOJHEHUS J1a00OpPaTOPHOM
paboTHI.

[To 3aBepmieHHI0O SKCHEpPUMEHTa CTYJIEHT 3amuinaer jgabopatopHyio pabory. OnH
MIPEIOCTABIIAET MPENOAaBaTENI0 MOJyUYeHHbIE PE3yJbTaThl padOThl, KOTOphIE 00SA3aTENBHO JOJKEH
OOBSICHUTB, CIIeNaTh BHIBOABI U OTBETUTH HAa BOMIPOCHI KOHTPOJBHBIX TECTOB IO 3alIUTE JJaOOpaTOPHOH
paboTHI.

B KkoHIIe 3aHATHS CTYAEHT MOJIy4yaeT UTOTOBYIO OLICHKY, KOTOpasi BKIIOYAET pe3ybTaT TECTOB
BXOJTHOI'O KOHTPOJIS U OLEHKY 32 BBIMOJIHEHHUE U 3AIIUTY J1a00paTopHOi paboThI.

JUisi MOATOTOBKY K 3aHATHUSAM CTYACHTaM PEKOMEHI0BaHbI:

- JIGKIIMOHHBIN KYpC;

- y4eOHMKH H y4eOHO-METOIUYECKHE IOCOOUs, yKa3aHHbIE B CIUCKE PEKOMEHIYEeMOM
JUTEPATYPBI;

- 3JIEKTPOHHBIC YUYCOHHKHN Ha caiiTe online.mephi.ru

- 3JIEKTPOHHBIE KypChI Ha MOPTajie OTKPHITOTO 0Opa30BaHUS

WTOroBeIii KOHTPOJH MO IUCHUIUIMHE MPOBOIUTCS B (opme, MpeayCMOTPEHHOW y4eOHBIM
TUTAHOM.

CucteMa KOHTPOJISI KaUeCTBa 3HAHUH CTYJICHTOB

*Texymuii KOHTpONb — ¢opMa KOHTPOJS KadecTBa M3YyUEHHsS CTYJIEHTOM OTAEIbHBIX
AJIEMEHTOB JTUCIMITIMHBI U BBHITIOJTHEHUS 3a/laHUI B paMKaX ayIUTOPHOW M CaMOCTOSTEILHOW pabOTHI
cryaeHta. dopma M CPOKH TEKYIIETO KOHTPOJISA, a TaKKE €ro BKIIAI B PE3yJbTHPYIOIIYIO OIECHKY,
3a(UKCUPOBaHBI B 3apaHee YTBEPKACHHBIX IPOrpaMMax JTUCIUIUINH.

eAtTectanus pasfena — QopmMa KOHTPOJIS KayecTBa 3HAHWMM CTYJEHTa, MPOBOIMMAsS IO
OKOHYaHUM pazfena ydeOHoW aucuuiinHbl. dopma W CpOKHM KOHTpOJIA, a TaKKe €ro BKJIaa B
PE3yIbTUPYIOLIYIO OLICHKY, 3a()MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUIMH.



I[IpomexxyTouyHas arrectanus (Janee aTTecTalys) — aTTecTalys CTYJCHTOB M0 AUCHUILIMHAM,
U3Y4YEHHBIM B Te4yeHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW TUCIUIUIMHE ONPEAeIsIoTCs
y4€OHBIM IUIAHOM.

*VIToroBeiii KOHTponb — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJEeHTa, MPOBOJMMAs I10
3aBepUICHUM W3Y4YeHHs] JAUCUUIUIMHBL. @dopMa W CpOKM MPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3aUKCUPOBaHbI B Pa00YMX y4eOHBIX IJIaHAX.

CucreMa OLIEHKU 3HaHUH CTYAECHTOB

TpeboBaHUs K 3HAHUAM, YMEHUSM, BIIAJICHUSAM CTy/AE€HTa

* MakcuManbHbIi 0aI o JaHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUTbHOI CHCTEME) BBICTABISIETCS CTYACHTY, €CIM OH TIyOOKO YCBOWJ M3ydaeMylo TeMy Kypca
XMMHH, UCUEPIIBIBAIOLIE, NOCIEA0BATENbHO, YETKO U JOIMUYECKU CTPOMHO €€ M3JIaraeT, yMeeT TECHO
yBSI3bIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIb3YET B OTBETE COBPEMEHHBIN Hay4YHbIN MaTeprall [0 XUMHUH.

* bann, coorBerctByromuii 70 + 89% 0T MakCUMaJIbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO S5-TU
OaJUIBHOM cHUCTEME), BBICTABISAETCS CTYACHTY, €CIM OH TBEPAO 3HAET MaTepHual, I'paMOTHO M IO
CYLIECTBY M3JIaraeT €ro, He JOIlyCcKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC U
BBINOJIHEHUHU 3aJIaHHUS.

* bamn, coorsercTByrommii 60 -+ 69% oT MakcMMaiabHOro (OTBEYAET OLEHKE
«YIOBJIETBOPUTENBHO»), BBICTABISAETCS CTYACHTY, €CJIM OH HMMEeT 3HaHUS TOJHKO OCHOBHOTO
MaTepuaga, HO HE YCBOWJ €ro JAeTajeil, JO0MyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPaBUJIbHBIE
(OpMYIHPOBKH, HApPYIIEHUS JIOTHYECKOW TMOCIENOBATEIbHOCTH B H3JI0KEHUH IPOTPaMMHOTO
Martepuana.

* bamn, coorBercTByrommii  Menee 60 OT MakCMMaJbHOTO (OTBEYaeT  OIICHKE
«HEYJIOBJIETBOPUTEIBHO»), BBICTABJIAETCS CTYAEHTY, KOTOpPbI HE 3HAeT 3HAYUTEIbHOH 4YacTH
IIPOrpaMMHOI0  MaTepuana, JOMycKaeT cyllecTBeHHble owmunOku. Kak mnpaBuio, oOleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OOydeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 10 COOTBETCTBYIOILIEH IUCLUIUIMHE.

HToroBasi olieHKa MpeaCTaBIseT co0oi cymMmMy OaioB, 3apabOTaHHBIX CTYAEHTOM B CEMECTpe
B paMKax TEKYIIEro KOHTPOJIs, aTTECTAL[MK Pa3/IeJIOB U Ha 3a4€Te WIN IK3aMEHE.

[IIkana ouleHKH 00pa30BaTENIbHBIX JOCTUKEHHM

Ornenka no 5-6anpHoit mkane Cymma 6amnoB 3a pazaenst Onenka ECTS

5 — «otanuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yZIOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

Meroauueckue yKazaHus ISl IPETIoIaBaTeNei 1Mo JUCHUILIHHE « XUMUS)

Ha nepBoM 3aHATHM 1O JTaHHOW Y4eOHOH AMCHMIUIMHE HEOOXOIMMO O3HAKOMHTH CTYACHTOB C
KaJeHJAapHO-TEMAaTUYECKUM IUJIAHOM  3aHATUH, CTPYKTypOH KaXJIOro 3aHsATHS M CHCTEMOH
(bopMHpPOBaHKEM OLIECHOK.



B Hawane kaxaoro 3aHATUS MperojaBaTeNb JODKEH JaTh MOSCHEHMS 10 M3y4yaeMoil Teme,
MPEJOCTaBUTh BO3MOXKHOCTH CTYJIEHTaM 33JaBaTh JIOTOJHUTENIbHBIE M YTOYHSIONINE BOMPOCH U
MIPOBECTH MUCHMEHHBIN BXOHOW KOHTPOIb 10 TeMe. OLEHUTh pe3yIbTaT OTBETA.

[epen BeIMONHEHHEM JTAOOPATOPHON PabOTHI MPEToaBaTelNb TOJHKEH MPOBEPUTH MUCHMEHHOE
oopmieHre B 1a0OpPaTOPHOM XKYpHAJe W TEOPETUYECKYIO MOJATOTOBKY CTYACHTOB K BBITIOJTHEHHUIO
nabopaTopHOI pabOTHI.

B mpouecce BeimonHeHust 1abopaTopHOil pabOTHl MpenoaaBaTeNb ODKEH OIEHUTH CTENCHb
OCBOGHUSI CTYJICHTOM METOAMK SKCIEPHUMEHTa, NMPUOOPETEHUs] HAaBHIKOB PAa0OTHl C XUMHYECKHMHU
BEIIECTBAMH, H3MEPUTEIBHOM MOCY 1011, 1a00paTOPHBIM aHAIUTHUECKUM 000PYA0BAHHEM.

B 3akmounTenbHONW YacTW MOJBOAMUTCS UTOT MO 3aHATHUIO, OLIGHUBAETCA B OayulaX CTENeHb
OCBOCHHS M3y4aeMON TEMBI, CIIOCOOHOCTh CTY/JCHTa JIeNaTh BBIBOJBI MO MOJYYEHHBIM pe3yJIbTaTaM
HKCIEPUMEHTa M 0OOCHOBBIBATH UX HA OCHOBAHUH TEOPETUYCCKUX 3HAHHMA.

Texymuuii KOHTPOJIb OCYIIECTBIISIETCS B COOTBETCTBUH C Ipa)UKOM MPOBEACHUSI KOHTPOIBHBIX
MEpOIpUATHHA, POPMHUPYET Yy CTYyJCHTOB KOMMYHHUKAaTHBHOW KOMIICTEHIIMH, YMEHHUS TaBaTh YCTHBIC
OOBSCHEHUS U OTBETHI, NMPHYYACT K CUCTEMATHYEeCKOH paboTe M camoaHanu3y. TeKymuid KOHTPOIb
H03BOJISIET 0€3 MpeIPK3aMEeHAIIMOHHBIX MEPErpy30K MOATOTOBUTH CTY/IEHTOB K UTOTOBOMY KOHTPOJIIO
10 JTUCLUIUINHE.

[TpomexyTOUHBIH KOHTPOJIb MPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHUChMEHHOMN
(dhopMe ¢ 00s13aTeTHPHBIMU YCTHBIMH TTOSICHEHUSIMU.

WTOrOBBI KOHTPOJIb MO TUCHUIUIMHE MPOBOIUTCS B (QoOpMe, MPeayCMOTPEHHOW Y4eOHBIM
TUTAHOM.

CucreMa KOHTPOJISI KaueCTBa 3HAHUH CTYJICHTOB

*Texymmii KOHTpoidb — (opmMa KOHTPOIS KadyecTBa HW3YyYCHHS CTYJICHTOM OTAEIBbHBIX
3JIEMEHTOB UCHUIUIMHBI U BHIITOJHEHUS 33aJJaHUil B paMKax ayJUTOPHON M CaMOCTOSTEIFHON pabOThI
crynenra. PopmMa M CPOKM TEKYILETO KOHTPOJSA, a TaKKe ero BKJIaJ B PEe3yJIbTUPYIOIIYIO OLICHKY,
3a(huKCHpOBaHBI B 3apaHee YTBEPHKACHHBIX IPOrpaMMax JAUCIUIIIUH.

sAtTectanus paszziena — (opMa KOHTpPOJS KayecTBa 3HAHMU CTYyJIEHTa, IMPOBOAUMAS IO
OKOHYAaHWHU pa3zziena ydeOHoH mucuurumHel. DopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
PE3YIBTHPYIONIYIO OIICHKY, 3a)MKCHPOBAHBI B 3apaHee YTBEP)KACHHBIX MPOrpaMMax JUCHIUIUINH.

[IpomexxyTo4YHas arTecTanus (Jajnee aTTecTalys) — aTTeCTalysl CTYJCHTOB 0 AUCITUTUINHAM,
M3yYEeHHBIM B TeueHHe cemecTtpa. DOpPMBI aTTeCTallMd MO KaXIOW TUCIHUIUITMHE OIPEIENISIOTCS
y4eOHBIM TIJTAHOM.

*HTOoroBeIii KOHTpONIL — (opMa KOHTpPOJNS KadyecTBa 3HAHWH CTYIEHTa, IMPOBOJAMMAsS IO
3aBEpIIEHUM HW3yYeHUs JUCHMIUIMHBL. DopMa M CpPOKHM TPOBEJIEHHS HTOTOBOTO KOHTPOJIS
3a(huKcHpOBaHbI B pab0UMX yUeOHBIX MIaHaX.

Cucrema OLIeHKU 3HaHUN CTYICHTOB

TpeOoBaHMs K 3HAHUSAM, YMEHUSM, BJIaJICHUSIM CTyACHTa

MaxkcuMainbHbIN 0alljl 0 JaHHOMY BUAY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIIMYHOY» MO 5-TH
OayIbHOM CHUCTEME) BBICTABISETCS CTYIEHTY, €CIM OH INIyOOKO YCBOMJI H3y4aeMyl0 TeMy Kypca
XUMUH, UCUEPHBIBAIOLIE, MTOCIEI0BATEIBHO, YETKO U JIOTMYECKU CTPOMHO €€ M3JIaraeT, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C MPAKTUKOM, UCIIOIb3YET B OTBETE COBPEMEHHBIN HAYUYHBIN MaTepual 0 XUMHUH.

bann, coorBerctBytomuit 70 + 89% 0T MakcUMaibHOTO (OTBEYAET OLEHKE «XOPOLIO» MO 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, coorBerctByrommi 60 =  69% OoT MakcMManpbHOro  (OTBEYaeT  OLIEHKE
«YIOBJIETBOPUTENIBHO»), BBICTABISETCS CTYAEHTY, €CIIM OH HUMEET 3HAaHHUA TOJBKO OCHOBHOIO
MaTepuaga, HO HE YCBOWJ €ro JAeTajeil, J0MyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPaBUJIbHBIE
(OpPMYIHMPOBKH, HApPYIIEHUS JIOTHYECKOW TMOCIENIOBATEIPHOCTH B H3JI0)KEHUH TPOTPAMMHOTO
Martepuana.

bamn, coorBercTByrommii mMeHee 60 OT  MakcUMajgbHOrO  (OTBEYaeT  OIEHKE
«HEYJIOBJIETBOPUTEIbHO»), BBICTABJIAETCS CTYAEHTY, KOTOpPbI HE 3HAeT 3HAYUTENbHOHW YacTH
POrpaMMHOTO  MaTepuana, JOMycKaeT cyulecTBeHHble omunOku. Kak mpaBuio, oleHka
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOpble HE MOTYT MpPOAOJDKUTH OO0ydeHue Oe3
JIOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUILUIMHE.

[Ikana ouleHKH 00pa30BaTENbHBIX JOCTUKEHUI

Onenka no 5-6amnpHoit mkane Cymma 6anos 3a paznens Onenka ECTS

5 — «otanaro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yIOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F
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