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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
MOWCKA TIyTeH pEIICHUSI COBPEMEHHBIX TEXHOJOTMYECKHX, SKOJIOTUYECKHUX, CBIPHEBBIX IPOOIEM
aToMHOH oTpacid.  OCOOEHHOCTBIO TPOTpaMMBI  SIBIISIETCST  (D)yHIAMEHTANBHBIA XapakTep ee
U3JIOKEHUs, HEOOXOAMMBIN Uit  (QOpMHpOBaHUS Yy CHEUHMATUCTOB OOHIETO XUMHYECKOIO
MHPOBO33PEHHUS U PA3BUTHUSI XUMHUYECKOTO MbIIIUIeHUs. B mporpaMMe paccMaTpuBarOTCs AJIEKTPOHHAS
TEOpHUsl CTPOCHHSI aToMa, OCHOBBI TEOPHH XUMHUYECKOW CBSI3M, DPHEPreTHKa XUMUYECKHUX PEaKIuil,
ANIEMEHThl XUMHYECKOH TEPMOJWHAMUKH, XUMHUS DJIIEMEHTOB M WX OCHOBHBIX COCIWHEHUI, B TOM
YHce BJIEMEHTOB aTOMHOM »HEPreTHKH, (ha30BO€ pPaBHOBECHE, METOABI pPa3/eiCHUs, OUYUCTKU U
UICHTH(UKAIIUHN BEIIECTB.

Teoperndeckass 4acTh MUCIMIUIMHBI M3JIaraeTcsl B JEKIHMOHHOM Kypce. [lomydyeHHble 3HaHUS
3aKpEIUIIIOTCS.  Ha MPAaKTHYeCKHMX W JabopaTopHbiX 3aHsaTHaAx. CamocrosrenbHas pabota
NpeAycMaTpuBaeT padboTy ¢ y4eOHMKaMH, YYEOHBIMH IOCOOMSIMH, SJIEKTPOHHBIMH KypcaMH Ha
nopraiie online.mephi.ru u cmpaBOYHBIM MaTEPUAIIOM, TIOJITOTOBKY K MPAKTUYSCKUM U JJaOOPATOPHBIM
3aHSTHUSAM, BBITIOJIHEHUE JOMAITHUX 33/1aHUM, TOATOTOBKY K TECTUPOBAHUIO, KOHTPOJIBHBIM paboTaM U
K HalvcaHuio pedepaTos.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

ensmu ocBoeHus yueOHOH aucuuiuinHbl «XVUMMUWS» sBusrorcs yriayOlieHHe MMEIOLIHXCS
MPECTABICHUN U MOJTyYeHHE HOBBIX 3HAHWA M YMEHHU B 00JIaCTH XUMHHU, KOTOPBIE HEOOXOIUMBI ISt
dbopMupoBaHHS OOIIEKYJIBTYPHBIX H OOMIETTPOPECCHOHAIBHBIX KOMIIETSHIIUN 110 HAIpPaBJICHHUIO
MIOATOTOBKH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlanHas ~ ydyeOHas  AMCUMIUIMHA  BXOAUT B MOAYJb  OOIEMaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHbIX JUCHMIUIMH 10 HAINpPaBICHUSIM HOATOTOBKU. Jlyii WM3y4YeHHs IUCIMUILIMHBI
HE00X0AUMBI Oa30BbIe 3HAHUS XUMHUH U (PU3UKU HA YPOBHE CPEIHEH HIKOIBI.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATHBI
OBYYEHUA

VYHuBepcanpHble U(HIK) o0menpodeccuoHalIbHbIE KOMITETEHIIUHN

Kon v HanmenoBanue komrereHimn | Koa u HanMeHoBaHNe HHIUKATOPA JOCTHKECHUS
KOMIICTCHITHH

YK-1 [1] — Cnocoben ocymectBiarh | 3-YK-1 [1] — 3nare: MmeToauku coopa u 06paboTku

MTOWCK, KPUTUYICCKUH aHATTN3 U CHHTE3 | WH(OpMAINH; aKTyalIbHbIC POCCUHCKHE U 3apyOeKHbBIE
nH(pOpMaIIUY, TPUMEHSATh CUCTEMHBIN | HCTOYHUKU WH(pOpMalu B cdepe npodeccrnoHanbHOM
MTOJIXOJT JUTSl PEIICHUS TIOCTABICHHBIX | JESATEILHOCTH; METOJI CUCTEMHOTO aHAJIA3a

3a7a4 V-VK-1[1] — YMeTh: NpuMeHATh, METOUKHU TTOKUCKa, cOopa U




VYKE-1 [1] — CnocoGeH ucIonbp30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JTUCIUIUTNH, IPUMEHSITH METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/1a4ax

00paboTKu MHPOPMAINH; OCYIIECTBISATh KPUTUICCKHIA
aHaJIN3 W CUHTE3 MH(POPMAITUH, TOTYICHHON M3 Pa3HBIX
HMCTOYHUKOB

B-VK-1 [1] — BnageTs: MmeTomamu nmoucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CUHTE3a HH(POpPMAIIHH;
METOJIMKOH CHCTEMHOTO TIOJIX0/a JUIsl PEIICHHUS
MOCTABIIEHHBIX 3a7a4

3-VKE-1 [1] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUINH, METOIbI
MaTeMaTUYeCKOr0 aHaJlu3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO M IKCIIEPUMEHTAITBHOTO UCCIICIOBAHUS
V-VKE-1 [1] — ymMeTh: ucnonb30BaTh MaTEMaTHUECKUE
METObI B TEXHUYECKUX TPHUIIOKECHUSIX, PACCUUTHIBATH
OCHOBHbBIE YUCJIOBBIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
pemiaTh OCHOBHBIC 33/1a4i MAaTEMAaTHIECKON CTAaTUCTHKU;
peuiaTh TUIOBBIE pacUETHBIE 3a/1a4n

B-VKE-1 [1] — B1ageTh: MeTOIaMU MaTeMaTHIECKOTO
aHaJM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOAaMH pabOThI C TPUKJIAAHBIMUA TPOTPAMMHBIMHU
MPOAYKTAMH

4. BOCIIUTATEJIbHBINA IOTEHIIUAJI JUCHUTLIAHBI

Hampasnenus/uenn 3agauym BocriutaHus (koa) | BocrnuraTenbHbIN TOTEHIIMAT TUCIUILUTMH

BOCIIUTAHUS

5. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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2 Cemecmp
1 XUMHUYECKUE CHUCTEMBI. | 1-7 12/12/18 JIP-1 20 K.p-8 3-VK-
Crpoenue aToma, (5),JIP- 1,
XUMUYECKast CBSI3b. 3 3-
OcCHOBHBIE (5).x.p- YKE-
3aKOHOMEPHOCTHU 5 1




XUMHYECKHUX (5),113-4
MIPOIIECCOB. (5),JIP-
2
(5),J1P-
4
(5),[3-6
(5),J1P-
5
(5),J1P-
7 (5),T-
1 (5),T-
2 (5),T-
3 (5),T-
4 (5),T-
6 (5),T-
7
(5),J1P-
6 (5
PactBops!. 7-12 | 10/10/15 JIP-9 20 K.p-11 3-VK-
HucniepcHbie (5),JIP- 1,
HAHOCUCTEMBI 10 V-
DIEKTPOXUMHUIECKHE (5),JIP- VYK-1,
CHUCTEMBI. 11 3-
(5),J1P- YKE-
12 1,
(5),T-9 V-
(5),T-10 YKE-
(5),T-11 1
(5),T-12
&)
DUBUKO-XUMHYECKHE 12-15 | 8/8/12 JIP-13 10 b/I3-15 | 3-YK-
CBOWCTBAa  DJIEMEHTOB. (5),JIP- 1,
JlanTaHouObI, 14 V-
AKTHUHOUIBI. (5),JIP- VYK-1,
CoBpeMeHHbIE METO/IbI 15 B-
paszeneHuss U OYUCTKH (5),T-13 VYK-1,
(5),T-14 3-
(5),T-15 YKE-
(5) 1,
V-
YKE-
1,
B-
YKE-
1
Umoeo 3a 2 Cemecmp 30/30/45 50
KonTpoJabnbie 50 €] 3-VK-
MeponpusiTusi 3a 2 1,
CemecTtp V-
YK-1,
B-




* — coKpaleHHOe HauMeHOBaHUEe (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHne HauMEeHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

O0o03ua | [To1tHOE HAMMEHOBAHME
YyeHue

T TectupoBanue

b/13 Bonenioe nomaminee 3agague

J3 JloMariHee 3amanne

JIP JlaGopaTopnasi pabota

K.p KontposbHas pabota

C) DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
u qac. , ¥ac. yac.

2 Cemecmp 30 30 45

1-7 Xumudeckue cucrembl. CTpoeHHe aTOMa, XUMHYECKAsI 12 12 18
cBsI3b. OCHOBHbIE 3AaKOHOMEPHOCTH XUMHYECKUX
NpoLEeccoB.

1 XuMHuYecKHue CHCTEMBbI. Bcero ayutopHbIX 9acoB

[Ipeamet u meToabl XUMHUH. MeCTO XUMHUH B CUCTEME 1 | 1 | 3

dbyHnaMeHTaIbHBIX HayK. OCHOBHBIC (DOPMYIIBHBIC AIIEMEHTHI Owuiaiin

BEIIECTBA U UX CUMBOJILHOE H300paxKeHHeE. 0 0 0
Xumudeckasi cuctema. BemecTBo, ero ¢a3oBbie COCTOSHUS U
XUMUYeCKue npeBpanieHusi. OCHOBHbIE CBOMCTBA XUMHYECKUX
cucreM. XUMUYECKast IBOMCTBEHHOCTb. PacTBOpBI.

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

2 CTpoeHne aToMa U XUMHUYECKasA CBA3b. Bceero AYAUTOPHEBIX YaCOB

ATOM U ero XapakTepHCTUKH: S,IPO, JIEKTPOHHAS 000JI0YKa, 1 |1 |3

3apsj sapa, Macca siipa, pa3Mepsl apa u atroma. M3oTomsl. Omnnaitn

KBaHTOBO-MeXaHNYECKAsi MOZEIb aTOMa: KBAHTOBBIE YUCIIA, 0 0 0
Tunbl opouTaneil. [lopsaok 3amomTHeHUs YHEPTETHIECKUX
YPOBHEW U MOAYpOBHEH (MUHUMYM 3Hepruu, npuHuun Ilayny,
npaswio XyHJa, npaBuiio KieukoBckoro).

OneKkTpoHHbIEe HOPMYIIbI 371eMEHTOB. POPMYJIbI B BUJIE




SHEPTreTUUYECKUX ssueeK. BalleHTHOCTD 3eMeHTa /1711 OCHOBHOTO
1 BO30YXJIEHHOTO COCTOSIHHUM aToma.

[Tepuonnueckas cucrema /.M. MenneneeBa. Bzaumocss3pb
XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB C JIEKTPOHHBIM
cTpoeHueM aroMoB. Cirydan HECOOTBETCTBUS BhICILIEH
BAJICHTHOCTH 3jieMeHTa HoMmepy rpynmsl [ICO. Xapakrep
3aBUCUMOCTEHN paIniyCOB aTOMOB, SHEPTHH MOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY U 3IEKTPOOTPULATEIBHOCTHA OT
nosioxeHus nemenTa B [1CO. MeTauibl 1 HEMETAJLIBI.

XuMHYeCcKas CBA3b

Xumnueckasi cBsi3b. OCHOBHBIE BU/IbI (KOBAJICHTHASI, HIOHHAS,
JIOHOPHOPHO-aKIENTOPHAs!, BOJOPOIHAS M METaJUINYECKasi) U
XapaKTEePUCTUKU (IHEPTus, JJIMHA, HAIIPABIECHHOCTD,
MOJIIPHOCTH U MOJSIPU3YEMOCTh) XUMHUECKOH CBsI3U. MeTobl
BaJICHTHBIX CBSA3EH U MOJIEKYJIAPHBIX OopOuTaneid. BzaumocBs3b
BH/1a, CBOMCTB XUMUYECKOM CBSA3H M JJIEKTPOOTPULIATEILHOCTH
25eMeHTOB. CBOMCTBa XMMUUECKOM CBSI3H, COCTAB U CTPOCHHE
Mouekyi. Crenenpb okucienus. CTpyKTypHble (OpMYIIbI
MOJIEKYJI.

KoMimiekcHble coeIMHEHUS U TBOMHBIE COTU. TUIMHMYHEIE
KOMIIJIEKCO0Opa30BaTeIy U TUTranabl. B3auMoCBs3b CTpOCHHUS
KOMILIEKCOB ¢ THOpHAMU3aIuell opOruTaIeii U 3JIeKTPOHHBIM
CTpOEHUEM KOMILIeKcooOpazoBarens. KoopanHanuonHoe
yucno. JleHratHoCTh nuranaa. CBOMCTBAa KOMITJIEKCHBIX
COCIMHEHMI, KOHCTAHTa paBHOBecHs. Pa3pyiienue
KOMILIEKCOB B KOHKYPHUPYIOIIHUX PEAKLIHAX.

Knaccudukanus KOMIUIEKCHBIX COSTUHEHUH.
BryTtpukommnekcusie coenuHeHs. CeleKTUBHOCTD NPU
KOMILJIEKCOOOpa30BaHUU HOHOB METAJLIOB C
MaKpOLUMKINYECKUMU JIUranaamu. ll{enounsie metanibl B
HEOOBIUHBIX CTETICHSIX OKUCIICHUS.

Bcero ayiutopHbIx 4acoB

2 |2 |3
Omu1aiig
0 0 0

OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX NPOLECCOB
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX MPOLIECCOB
@Oyukimn coctostHuA. TernoBoii 3 GeKT 1 FHTATBINS
peaknuu. 3aKOHbI TEPMOXHUMUHU. DHTAJIBITNS 00pa30BaHUs
XUMHUYECKUX coequHEeHNH. CTaHaapTHOE COCTOSHUE.
Outponus. JHeprus ' n66ca, ee CBsA3b ¢ HaNpaBJIEHUEM
XUMHUYECKUX MPOIeccOB. PacueT TepMOAMHAMUYECKUX
GYHKIUH XUMUYECKUX PEaKIfil 10 CIIPaBOYHbBIM JIaHHBIM.
O1eHKa peakMOHHOM CITOCOOHOCTH M YCTOHYHMBOCTH BEIIECTB.
YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKIIMM, MPOCThIE
Y CJIOKHBIE PEAKIUU, TOPSAIOK U MOJIEKYJIIPHOCTD.
Kunernueckue ypaBHEHUs peakiyid EPBOro MOPsIKa.

3aKoH JAEMCTBUS MAcC MO TaHHBIM PaBHOBECHUS U KUHETUKHU:
MIPUHIIUIT COOTBETCTBUS.

3aBUCHUMOCTb CKOPOCTH PEAKIMK OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenne Apperuyca. DHEprusi aKTHBAIUH.
[lenubie 1 KoneOaTenbHbIe peakiuu. OU3nuecKue METO b
AKTUBUPOBAHMS U YCKOpPEHHMS peakuuil. Karanms,
KaTaJIn3aTophl, PEPMEHTHI.

Bcero ayiuTOpHbIX 4acoB

2 |2 | 3
Ouwutaiig
0 0 0




XuMH4YecKkoe paBHOBecHe

OO6partumbie 1 HEOOpATUMBIE PEAKITUU. 3aKOH JIEHCTBHS Macc.
Pacuer xuMHU4eCcKOro paBHOBECHS: pABHOBECHBIE
KOHIIEHTpallUH, cTeneHb npeppaiieHus. [Ipunmun Jle-
[[TaTenpe. XUMUYECKOE PABHOBECHUE B PACTBOPAX.
Hucconmarus cinadbix 37aeKTposuToB. ['maponus. 'naponaus mo
KaTHOHY U aHUOHY: U3MEHEHUe xapakrepa cpeanl. Koncranra
TUAPOIN3a. XUMUYECKOE PABHOBECUE B FE€TEPOr€HHBIX
cuctemax. 3akoH beprno-Hepucra. [Ipoussenenue
PacTBOPUMOCTH.

KoHcTanTbl paBHOBECHSsI KAK OCHOBA MaTE€MaTUYECKOTO
MOJEJIIMPOBAHNS XUMUYECKHUX ITPOLIECCOB.

Bcero ayiuTopHbIX 4acoB

2 |2 |3
Ouaiia
0 0 0

XuMnueckass KHHeTHKA

VYpaBHeHHE CKOPOCTH, KOHCTAHTA CKOPOCTH PEAKIIHM, MPOCThIE
Y CJIOKHBIE PEAKIUU, TOPSATOK U MOJIEKYJIIPHOCTD.
Kunernueckue ypaBHEHUs peakiyid MepBOro MopsaKa.
3aKoH JAEMCTBUS MACC MO TaHHBIM PaBHOBECHUS U KUHETHUKHU:
MIPUHIUIT COOTBETCTBUSI.

3aBUCHUMOCTb CKOPOCTH PEAKIIMK OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. Ypasuenue Apperuyca. DHEprusi aKTHBAIUH.
[{enubie 1 KoebaTenbHbIe peakiuu. OU3nuecKue METO b
AKTUBUPOBAHUS U YCKOpEHHs peakuuil. Karanms,
KaTajan3aTopsl, HDEPMEHTEHIL.

Bcero ayiuTopHbIX 4acoB

4 | 4

| 3

Owntaiin

0 0

0

7-12

PacTBopbl. JlucniepcHbie HAHOCHUCTEMbI
DJIEKTPOXMMHUYECKHE CHCTEMBI.

10 10

15

PacTBOpbI

WneanbHble 1 peanpHble pacTBOpbl. ConbBaTanus
(ruapararus) SJeKTPOIUTOB; JUCCOLUAINS, HIOHHAS U
MoJieKyJIsipHas accounanus. CuibHbIE U Cl1a0ble JIEKTPOJIUTHI.
PactBopurenu u ux cpoiictBa. OCOOEHHOCTH BOJIbI KaK
pacTBOpUTENS. DIEKTPOIUTUYECKAS AUCCOLUALIMS BOJBI U
BOJOPOAHBIN MMOKA3aTENb.

Konnurarusssle cBoiicTBa pacTBOpOB. 3akoHbl Payns u Bant-
I'odda. Csi3b CBOMCTB pacTBOPOB (OCMOTHYECKOE JaBICHUE,
TEMIIEPATYPbI KUIIEHUS U 3aMEP3aHHMsl) C COCTOSTHUEM
PacTBOPEHHOI'O BEIIECTBA.

CBoiicTBa peaibHbIX paCTBOPOB. AKTUBHOCTb AJIEKTPOJIUTOB.
CpennenonHsblid ko3 uimeHT akTuBHOCTH. [IpenenbpHbIH
3akoH [lebas-Xrokkens. KoncranTa v cTeneHb TUCCOIMAIIAN
cl1a0bIX SIEKTPOIUTOB. 3aKOH pa3dasienus OcTBaibaa.

Bcero AYAUTOPHBIX YaCOB

2 |2

|3

Omutaiig

0 0

0

JAucnepcHbie HAHOCUCTEMBbI

JlucriepcHOCTh U TucTiepcHble crucTeMbl. Kitaccupukanus
KOJUIOUJHBIX CUCTEM. 30JIM U TeJu.

Crpoenue muremisl. [IpaBuno [TeckoBa-DasiHca. AncopOmmst.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA U UX BIUSHUE HA
CBOMCTBA JUCTICPCHBIX CUCTEM U MMOBCPXHOCTHOC HATSIXKCHHUC.

Bcero AYAUTOPHBIX 9YaCOB

2 |2

| 3

Omnutaiig

0 0

0

10-12

DJIEKTPOXMMHUYECKHE CHCTEMbI

TuIbI IEKTPOXUMUYECKUX MPO1eccoB. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE CUCTEMBI. [[BOITHOMN 3IIEKTPUUECKHIl CIIOi,
3JIEKTPOJIHBIN OTEHIINAJI, €r0 3aBUCUMOCTh OT MaTepuaia
ANEKTPOJIOB M COCTaBa pacTBopa. YpaBHenue HepHera.

Bcero AYAUTOPHLBIX YaCOB

6 |6 |9
Omutaiig
0 0 0




DNEeKTPOAHbIE IOTEHIUAIIBI, PSJ HATIPSKEHUS.
Knaccudukanus »51eKTpoioB, XMMUYECKUE peaKklny,
IpOTeKaroIue Ha HUX. ['a30BbIe 3JeKTPOIbI (BOJOPOIHBIH,
KHUCJIOPOIHBIN ). NOHOCEIEKTUBHBIE SJIEKTPOIBI.
I"anpBaHNMYECKUI 37IEMEHT. DIEKTPOIBUKYILAS CUIIA.
XUMHYECKHE UICTOUYHUKH TOKa (0OpaTumMbie, HEOOpaTUMEIE,
TOILJIMBHBIE).

OnekTposin3. [locaenoBaTenbHOCTD 3JIEKTPOAHBIX MPOIECCOB
JUI BOAHBIX paCTBOPOB 3JIEKTPOIUTOB. IlepeHanpsokenue.
OcHOBHBIE BUbI KOPPO3UHU METAILIOB. DJIEKTPOXUMHYECKAs
Kopposus. Kopposust metannoB u npodiaemMa HaIeKHOCTH.
MeToapl 3a1UTHI OT KOPPO3HUH.

12-15

DU3NKO-XUMHYECKHE CBOMCTBA 3JIeMEeHTOB. JIaHTaHOUBI,
AKTHHOUBI. COBpeMeHHbI€ METObI Pa3ae/IeHIsl U
OYHCTKH

13-14

CaoiicTBa s-, p-, d- u f-351eMeHTOB. PaiM0aKTUBHOCTDH U
paauoxXuMusi.

Bonopon

XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBHUE C TPOCTHIMU
BelecTBaMH. ATOMapHBIi BoAopo. [ uapuasl (HOHHBIE,
KOBQJICHTHBIE, COCIMHEHUS BHEAPEHUS), METObI MTOJTYUEHUS U
cBoicTBa. M30T0nBI BOJOPOAA U METObBI UX Pa3CICHHUS.
N3omepsl. ['mapunsl kak 3HEpronocurenu. BogoponHas
SHEpreTHKa.

s- u d- metasutsl | rpynmsl

CpaBHEHME 3JIEKTPOHHOI'O CTPOEHUS U PEaKLIMOHHOMN
criocobnocTr. COeIMHEHHSI METU U 30JI0Ta B PA3IMYHBIX
CTEMEHSX OKHCIIEHUSI. MeToAbl MOTyYeHHUs U 00J1acTH
MIPUMEHECHHUS.

f-anementsl I11 rpynmsr

OO01mast ¥ cpaBHUTENBHAS XapaKTepUCTHKA. JIaHTaHOUTHOE U
AKTUHOUJHOE C)KAaTHE, 3aKOHOMEPHOCTH U3MEHEHUS CTENIEHEN
OKHUCJICHUSI. XMMUYECKHE CBOMCTBA B PA3JIMUHBIX CTETICHSIX
okucienus. KomiekcHble coetnHeHns. MeTosl pa3ieneHus
u nostydeHusi. O6sacTu npuMeHeHus. XUMHUs [Iepusi, €BpOIus,
TOpHS, ypaHa. AKTUHOHUJIbI B AaTOMHOW SHEPIETHKE.

Bcero AYAUTOPHBIX 9YaCOB

2 |2 |3

Omnutaiig

0 0 0

14

CoBpeMeHHbIE METO/IbI Pa3JejieHUs1 1 OYUCTKH BbleleCTBA
CoBpeMeHHbIE METOABI Pa3/IeTCHHS U OUUCTKH BEIECTBA
XuMHu4YecKue UICHTU(DUKALNS U U3MEPCHHE

AHanuTtndeckuii curnai. KauecTBeHHbINH U KOJIMYECTBEHHBIN
aHanu3. KauecTBeHHbIE PEaKLIUU.

CoBpeMeHHbIE METObI Pa3/IeTICHHs U OUUCTKH BEIIECTBA
Pacrnipenenenue BemecTB Mex 1y pazamMu: sKUIKOCTh-TIAP
(meperonka, peKTU(HUKAISA), KUIKOCTh-KHIKOCTh
(3KCTpaKUus), KUAKOCTH-TBEPI0E (OCAKICHUE, IIEMEHTAIHS,
pacTBOpeHHEe, HOHHBIH 0OOMEH, KpUCTaNIN3allk), Tap-TBEPI0E
(ra3oBast xpomaTorpadus).

Bcero ayIuTOpHbIX 4acoB

4 | 4 |6

Owntaiin

0 0 0

14 - 15

PaanoakTMBHOCTH M PAMOXUMHMUSI.

PannoakTMBHOCTD U PaAMOXUMUS

M3oronus. PaanoakTUBHOCTE U €€ BUILL. B3anuMoaencTaue
U3IIy4eHus ¢ BeniecTBOM. CHHTE3 HOBBIX 2JIEMEHTOB.

M cTOYHMKY paialiii ¥ BX BO3JICHCTBHE HA OPTAHHU3M.

Bcero AYAUTOPHBIX 9YaCOB

2 |2 |3
Omnuiaiig
0 0 0




HpeHCHBHO-I[OHyCTI/IMBIe KOHIOCHTPAUKN U METOJbI UX
OIpEaACICHUA. TOKCUYHOCTE. PfII[BI TOKCUYHOCTH TAMXCIIbIX
MCETAJIJIOB.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIINA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuasl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIbI
ncC HNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxanue

2 Cemecmp

OcCHOBHBbIE THIIBI XUMHYECKHX PeaKIMi

Jlabopartopnast pabota. OCHOBHBIE THUITBI XUMHYECKUX
MPEeBPAIICHHH, PEaKINH 3aMEIIEeHHUs, Pa3I0KeHUs, 0OMEHa,
COCMHEHUS

OcHOBEI 00LEMHOI0 KOJIMYECTBEHHOI0 AaHAJIN3A

OCHOBBI 00BEMHOTO KOJTHYECTBEHHOTO aHAITN3a
Jlaboparopuas padota. [IpuroroBneHue pacTBOpoOB.
Turpumerpus

OCHOBBI CIIEKTPATbHOI0 KOJMYECTBEHHOI0 AaHAJIN3a
OCHOBBI CHIEKTPAIBHOTO KOJIMYECTBEHHOT'O aHAIN3a
Jlaboparopnas pabota. POTOKOITOPUMETPUUECKOE
OIpe/ieJIeHNE KOHLIEHTPALUK PACTBOPEHHOI'O BELIECTBA.

DHepreTnKa XUMHYECKHX MPOLECCOB

DHepreTrka XMMUYECKHUX MPOIIECCOB.

naboparopHas paboTa (JeMOHCTpAIMOHHAs ) OTIPE/ICIICHNE
Ter10BOro Y dhexTa

JHepreTuKa XUMHYECKHUX MPOLECCOB

OHepreTuka XMMMUYECKUX IPOLIECCOB

Pacuer repmoarHaMudecknux QyHKIMA XUMAYECKUX PEaKIHii
10 CIIPAaBOYHBIM AaHHBIM. OlLleHKa PeaKLIMOHHONW CIOCOOHOCTH
U YCTOWYMBOCTH BEILIECTB.

XuMHu4yeckas KHHETHKA




XuMunueckass KHHETHKA
JlabopaTtopHnast pabora "XuMuueckas KHHeTUKa" OMBIT |
KOHIICHTPAIIMOHHAS 3aBUCHMOCTh

XuMu4yecKass KHHeTHKA

XuMHUYecKas KHHETHKA

Jlaboparopnas pabota "Xumudeckas kuHeTrka" OnbIT 2,
3aBUCHMOCTh OT TemIiepaTypbl. OnpeneeHne SHeprun
dKTHUBallnu

XuMHYecKoe paBHOBecHe
XUMHYECKOE PABHOBECUE
JlabopaTtopHnast paboTta "Xumuueckoe paBHOBecHe"

KoMmuiekcHble coeiuHeHUsT
Jlaboparopnas paboTa. CBoiicTBa KOMIUIEKCHBIX COSAMHEHUN

10

JucnepcHbIe CHCTEMbI

JlucriepcHbIe HAHOCHCTEMBI.

Jlaboparopuas padota. Komutonmasie pactBopsl. CBOKCTBA
KOJIJIOUIHBIX CHCTEM. 30J1b-T'¢]Ib TEXHOJIOTHUA. MeTOo bl
MIOJIYyYEHUS U Pa3pyLICHUs KOJUIOUIHBIX CUCTEM.

11

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
OKHUCIIUTENEHO-BOCTAHOBUTEIIbHBIE CUCTEMBI

JlaGopaTtopnast pabota "OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuun"

KonTponbnoe Tectupoanue no OBP

12

JIeKTPOXUMHUYECKHE CUCTEMBI

DIEKTPOXUMHUYECKHUE CUCTEMBI.

Jlabopartopnast pabota. 3aBucumoctb IJIC raqbBaHUYECKOTO
AJIEMEHTA OT KOHIIEHTPAIIUU HOHOB BOJIOPOA.

13

CBolicTBBIa JIAHTAHOUIOB U AKTHHOHN/I0OB
CBolicTBa COeIUHEHUH JIAHTAHOUIOB U aKTHHOWIOB.
Jlaboparopnas pabota. CBoiicTBa COeTMHEHUH TIepHsl, TOPHS,

ypaHa

14

CoBpeMeHHBIe MeTO/IbI Pa3/ieJIeHHs] U OUHCTKH
CoBpeMeHHbIE METO/IbI PA3/ICIIEHUS U OUUCTKH.
JlaGopaTopnast pabota. XMMHUYECKHUE METOIBI OCAKICHHUS.
Koo duuneHTs! u3BnedeHus 1 pacrpeieneHusl.

15

CoBpeMeHHBbIE METO/IbI Pa3/ieJIeHUs] H OYUCTKH
CoBpeMeHHBIE METO/IbI Pa3JICIICHUS] H OUUCTKH.
Jlaboparopnas paboTa. HOHHOOOMEHHAsT COPOIIHSL.
Koaddurmentsr n3BnedeHus U pacripeaencHus.

16

ATTecTanus pa3jiesioB Kypca XuMuH
ATtTtecTanus pa3iesioB Kypca XUMHUH

TEMBbI IPAKTUYECKUX 3AHATUI




Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

BxoaHo# KOHTPOJIb 0230BbIX 3HAHUMH

BxoaHO# KOHTPOJIh MIKOJBHBIX 0a30BBIX 3HAHUW, YMEHUH,
BJIAJICHUI IO XUMUHU.

OcCHOBHBIE KJIacChl U pallMOHAJIbHAsI HOMEHKJIATypa
HEOPraHWYECKUX BEUIECTB

BemectBa n XxuMnuuyeckue npeBpanieHus

Turnbl XUMHUYECKUX PEAKIIUN U HOHHBIC YPABHEHUS.

Crexuomerpus

Crexuomerpus

Pacuetsl mo xumuueckuM (HopMysiaMm U ypaBHEHUSIM
XUMHUUYECKUX PeaKInil

KoHTposibHbBIE TECTHI.

3amuTa nomamHero 3aganus no reme ""Homenkiarypa
BelecTB'

3amwura JI3 «Knaccsl Bemects. Homenknarypa. Monnbie
peakuuu (13 Temsbl 2)». 3ammra JIP2, JIP4

CtpoeHue atoma

Crpoenue atoma. Ilepuonnueckas cucrema JI.11.Menzeneesa
Ctpoenue atoma. DneKTpoHHbIE (HopMyJIibl. BzaumocBs3b
XUMHYECKNX CBOMCTB IMPOCTBIX BEIIECTB C 3JICKTPOHHBIM
CTPOEHHEM aTOMOB.

Xumuueckas c¢Bsa3b OCHOBHEIE BH/JbI XUMHYIECKON CBs3H,
KOBaJICHTHAsl, NOHHAs, METAJIINYECKas

Kountpoabnas padora no reme "CTpoenne atoma u
XUMHYecKas cBA3b"

Konrponsnas padora "CtpoeHune aToMa 1 XMMHYecKast CBA3b'.
KonTposbHbie TECTHI

KP

JHepreTuKa XUMHYECKHUX MPOLECCOB

OHepreTuka XMMMYECKHX IPOLIECCOB

Pacuer TepMoanHaMuuecKuX (QyHKIMH XUMUYECKUX PEaKIHii
0 CIIPaBOYHBIM JaHHBIM. OIleHKa peaKIIMOHHOW CITIOCOOHOCTH
Y YCTOMUYMBOCTH BEILECTB. 3alIUTa JOMAIIHETO 3aJaHUs
"OHepreTuka XUMHUYECKHX IporeccoB” 3ammra J[3

XHMMHYeCKasi KHHETHKA

XumMudeckas KHHETUKA

3aBHCUMOCTb CKOPOCTH XUMUYECKUX PEAKIIUNA OT
KOHLIEHTpAIlUU, TEMIIEPATYPhl, IPUPO]IbI BEIIECTB.
KonTposbHbie TECTBI

XuMu4ecKoe paBHOBecHe

Xumuueckoe paBHoBecue. 3/]IM paBHOBecHs 1)1 TOMOT'€HHbIX
U reTeporeHHbIX nporeccoB KoHTpobHBIE TECTHI
CemectpoBbliit KOHTpOJb: KP




9 KommnuiexkcHble coenunenusi. KoHTpoJibHBIE TeCThI
CBolicTBa KOMIUIEKCHBIX COeUHEHUM. Jluccomuanmsi,
KOHCTAHTa HECTOUKOCTH.

10 Kousnouanbie cucrembl. CTpoeHue 30J1ei
Konnounusie Hanocucrem. Ctpoenue 3051eil. Y CTONYMBOCTh
3o0J1eid. CxeMbl Muliesisl. KOHTpOJIbHBIE TECThI

11 Hrorosasi KoHTpoJILHasi padoTa IO OCHOBAM TEOPUH
XMMHH ¥ OCHOBHBIM 3aKOHOMEPHOCTSAM NPOTEKAHUS
peakuuii (Tema 14)

HToroBast KOHTpOJIbHAs paboTa 110 OCHOBAM TEOPUHU XUMHU U
OCHOBHBIM 3aKOHOMEPHOCTSIM MPOTEKAHUs peaKLMi

12 PacTBOpbI
PactBopsl. KonmuraruBHbie cBOMCTBa pacTBOPOB. 3aauu HA
3akoHbl BanT-I'odda n Payns. KonTposasHbie TECTHI

13 du3uko-xumMmuueckue cpoiicraa f-31eMeHTOB.
duszuko-xumuyeckue csorcTa f-aaemenToB. JIaHTaHOUIEL U
AKTUHOUBI. KOHTpOJ'II)HBIe TECCTBI

14 CoBpemeHHBIC METObI Pa3/ieJIeHUs] H OYUCTKH
CoBpeMeHHbIE METObI Pa3IETICHUS U OUUCTKH (METOIbI
OCaXKACHHUS, TA30TPOHCIIOPTHBIE PEAKLMH, SKCTPAKIINS,
noHooOMeHHas copouust). Kpurepuu apdpextuBHOCTH

METOJIOB.
15 Tunosble 321241 M yIIPaKHEHUSA
Pemenne THIIOBBIX 3334 U YIIPa)KHEHUH 10 KypCy XMMUH,
Tema 17
16 ATTecTanud 1o Kypcy XuMHH
3amuTa BJ13
TEMbI CEMMHAPOB
Heneau | Tembl 3ausiTuii / Conepxanue
2 Cemecmp
1 Ykaxkure Ha3BaHMe IIYHKTA

Bgenute 31¢ech HOI[pO6HO€ OIIMCAHHUC ITYHKTA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

* N3yuyenue kypca Xxumuu ¢ mnpuiedeHueM off-line u on-line TexHomoruii. XuMHUYECKUN
OKCIEPUMEHT M JMCTAHIIMOHHBIC (HOPMBI (JICKIMH, MPAKTHUYECKUE 3aHATHUS, KOHTPOJIBbHBIC PaOOTHI,
JIOMAIITHUE 3a/IaHus], TECTUPOBAHUE) C MCIIOJIb30BaHUEM TUIaTGOpM zoom u skype 11 OusHeca.

* PaboTta cTyIeHTOB C 3JIEKTPOHHBIMU yuyeOHHMKaMHU Ha caiite online.mephi.ru (o0mas xumus
https://online.mephi.ru/course/view.php?id=224, AIIEKTPOXUMUYECKHE IPOLIECCHI
https://online.mephi.ru/course/view.php?id=225, cBoiicTBa 3JIEMEHTOB M WX  COCIUHCHHIA
https://online.mephi.ru/course/view.php?id=226

XuMudeckas ueHTH(OUKAIIMS u METOJIbI pasjeneHust u OYHCTKH
https://online.mephi.ru/course/view.php?id=227.

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

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



* [ToarotoBka pedeparoB U NEKTPOHHBIX MPE3CHTALNN JICKITHIA
» KadenpanpHas koHpepeHIHS Y4eOHO-HCCIEAOBATEIBCKUX pabOT ¢ TMPUBICUYCHUEM
IIPEACTABUTENEHN IPYTUX By30B MOCKBBI.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUINHE 00ECIeUrnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUUSMUA W (HOpMaMHu KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBJIeHa B CIEAYIOICH Ta0uIiie:

KOMHeTeHHI/Iﬂ I/IHZ[HKaTopr 0CBOCHUSA ATTeCTaIII/IOHHOC MeEponpusiTue
(KIT 1)
VK-1 3-VK-1 D, k.p-8, k.p-11, BJ3-15, JIP-1,

JIP-3, k.p-5, 13-4, JIP-2, JIP-4,
J13-6, JIP-5, JIP-7, T-1, T-2, T-3,
T-4, T-6, T-7, JIP-6, JIP-9, JIP-
10, JIP-11, JIP-12, T-9, T-10, T-
11, T-12, JIP-13, JIP-14, JIP-15,
T-13, T-14, T-15

V-VK-1 D, k.p-11, B/3-15, JIP-9, JIP-10,
JIP-11, JIP-12, T-9, T-10, T-11,
T-12, JIP-13, JIP-14, JIP-15, T-

13, T-14, T-15
B-VK-1 D, BJ13-15, JIP-13, JIP-14, JIP-
15, T-13, T-14, T-15
VKE-1 3-VKE-1 D, k.p-8, k.p-11, B3-15, JIP-1,

JIP-3, k.p-5, 13-4, JIP-2, JIP-4,
113-6, JIP-5, JIP-7, T-1, T-2, T-3,
T-4, T-6, T-7, JIP-6, JIP-9, JIP-
10, JIP-11, JIP-12, T-9, T-10, T-
11, T-12, JIP-13, JIP-14, JIP-15,
T-13, T-14, T-15

V-VKE-1 D, k.p-11, B]13-15, JIP-9, JIP-10,
JIP-11, JIP-12, T-9, T-10, T-11,
T-12, JIP-13, JIP-14, JIP-15, T-
13, T-14, T-15

B-VKE-1 D, B/3-15, JIP-13, JIP-14, JIP-
15, T-13, T-14, T-15

HIkanbl oeHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax or 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MTOroBast arrectanus no AMCUUIUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroBas omeHKa BBICTABISIETCS B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:



Cymma
0aJII0B

Oruenka 1o 4-ex
OaJUILHOH IIKAJIE

OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauunoy

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI POrPaMMHBIIM MaTepua,
HCYEPIBIBAIOLIE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JINTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3 —

«Y0081EMBOPUMENLHOY

O1eHKa «XOpOIL0» BBICTABISIETCS
CTYICHTY, €CJIH OH TBEPMO 3HAET
MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/IEHTY, €CITH OH UMEET
3HAHUS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETaleH, TOImyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIE
(hopMyTUPOBKH, HAPYIICHUS
JIOTUUECKOM TT0CIeI0BAaTEILHOCTH B
H3JI0’)KCHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081emM8OPUMENLHOY

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasumio,
OILICHKA «HCYIOBJIICTBOPUTCIIBHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH JUCLUITHHE.

8.

YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEpPHOCTH NMPOTEKAHUS XUMUUYECKUX Peaklui (XMMHUYEecKast TEpPMOIMHAMHUKA,
KUHETHKa, paBHOBECHE) : yueOHOe mocobue 1o Kypey ooueit xumuu, Mocksa: HUAY MUDU, 2015

2. OU 3-19 3akOHOMEPHOCTH MPOTEKAHUSI XUMHUCCKUX PEAKIMK (XUMUYECKasi TEPMOJMHAMUKA,
KHHETHKa, paBHOBECHE) : yueOHOe nmocobue 1o Kypey ooueit xumuun, Mocksa: HUAY MUDU, 2015

YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

3. 54 K68 O6mias xumus : yueOHuk, Mockpa: Axkanemus, 2013

4. 54 C23 COopHHK TECTOB M 33ja4 N0 Kypcy xumuu : , Mocksa: HUAY MUOU, 2014

5. OU C23 COopHHUK TECTOB | 33/1a4 10 Kypcy XUMUU : yueObHoe mocobue, Mocksa: HUAY MUDU,

2014




6. OU O-28 OOmias xuMus : 1abOpaTOPHBIN MPAKTUKYM: yueOHOe mocodue ais By30B, E. A. AHaHbeBa
[1 np.], Mocksa: HUAAY MU®DU, 2010

7. 54 O-28 OO0mas xuMus : 1a00paTOPHbII MPakTUKYM: yuyeOHoe ocoOue /i By30B, E. A. AHanbeBa
[ np.], Mocksa: HUAAY MU®DU, 2010

8. 54 A95 OOmras u Heopranudeckast XuMus : yueOHuk 11t By3oB, H. C. AxmeroB, Mocksa: Briciias
mkona, 2009

JOTTIOJIHUTEJIBHA S IMTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, Harlow: Pearson Education Limited, 2015
2. 546 H52 Heopranudeckas XxuMus : yueOHOe Tiocodue 11 By30B, , MockBa: MUDU, 2007

3. 544 X46 Xumus pacTBopoB : yuel. mocobOue amns By30B, , MockBa: MUDU, 2005

4. 54 X76 [locobue 1mo XUMHH JIJIsl TOCTYIAMIKX B BY3HI : , . [1. Xomuenko, MockBa: Hoast BosHa,
2007

5. 544 345 Dnexrpoxumus : yueb. mocodue ist By30B, E. A. AHanbeBa [u 11p.], Mocka: MUDU,
2006

6. 544 A64 Xumnueckas TEpMOAMHAMUKA, pABHOBECHE U KHHETHKA : yueb. mocobue Jist By30B, E. A.
AmnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, MockBa: MUDU, 2004

IMPOTPAMMHOE OBECITEYEHHUE:

CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

1. Kadenpa ocHamena HeoOX0AMMBIM 000pYI0BaHUEM, XUMUYECKOW MOCYAON U PeaKTHUBAMH IS
peanuzanuu gadoparop (b-202, b-204, b-201)

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

Meroanueckue ykazanus JJisl CTYIEHTOB IO JUCUUILIAHE « XUMUSD)

Ha nepBom 3aHsTHMM 1O NaHHOW Yy4YeOHOW AMCIMIUIMHE CTYACHTHI IMOJIY4YaloT MOAPOOHYIO
“HpOpMAIIMIO MO KaJCHJAPHO-TEMAaTUYECKOMY IUTAHY 3aHSITHH, CTPYKTYype MPOBEIACHUS KaXKIOTO
3aHATHUS U CUCTEMOU (POPMHUPOBAHUS OIEHOK.



K ka)xqoMy 3aHATHIO CTYJIEHT BBINIOJIHAET JOMAlIHEE 3a/aHue (MHIMBUIYaJIbHBIM BapUaHT U3
cOOpHUKa TECTOB M 33]a4 MO KypCy XMMHH) B Ka4eCTBE MOATOTOBKU K BXOAHOMY KOHTPOJIIO 110 TEME U
MPOXOAUT TECTHPOBAHMWE II0 HM3y4aeMoll Teme Ha moptaine online.mephi.ru. B nomamrHroro
MOATOTOBKY BXOJIUT MUCbMEHHOE 0(OpMIICHHE Ta00paTOPHOM PabOTHI.

CryneHT He TomycKaeTcs K 3aHsITHIO 0e3 JOMallHel MOArOTOBKH.

B Hauane 3aHsaTHS Tmepen KakaoW gabopaTOpHOW pabOTOM CTYAEHT BBITIOJNHSET  TECTHI
BXOZHOTO KOHTPOJISL Il IOMycCKa K JJabopaTopHO# padote. Lleab KOHTPOIBHBIX TECTOB 3aKIH0YAETCs
B IIPOBEPKE YCBOEHUS CTYAEHTOM TEOPETUYECKOH YacTH J1abopaTOPHOM pabOThl U €ro rOTOBHOCTH K
BBINIOJIHEHUIO SKCIiepuMeHTa. Ha TecTsl BXOJHOro KOHTpOJs oTBOAUTCA 15-20 MUHYT.

Jlonyck K JaboparopHOW paboTe MOMHUMO TECTOB BXOJHOTO KOHTPOJS BKJIIOYAET YCTHBIN
OIIPOC CBSI3aHHBIN € OOCYXKIEHHEM LENN PadOThI, TEXHUKH 0€30MacHOCTH MpH paboTe ¢ mpubopaMu u
peaKTHBaMH, METOAWKH HKCHEPUMEHTa W TOCIIEOBATEIBHOCTH ATAIIOB BBHIIIOJHEHUS J1a00OPaTOPHOM
paboTHI.

Ilo 3aBepumieHHIO DSKCIEpUMEHTa CTYJEHT 3alumaer JjgadopaTopHyro pabory. OH
IIPEJOCTABIIAET MPENOAABATENI0 MOJYUYEHHbIE PE3ylbTaThl pabOThI, KOTOpbIE 00s3aTEIbHO JIOJIKEH
OOBSICHUTB, CIICJIaTh BBIBO/IBI M OTBETUTh HAa BOIIPOCHI KOHTPOJIBHBIX TECTOB IO 3alllUTe JaOOpaTOPHOI
paboThI.

B KoHIIE 3aHATHS CTYyAEHT MOJIY4YaeT UTOTOBYIO OLIEHKY, KOTOpas BKJIKOYAeT Pe3yJbTaT TECTOB
BXOJTHOT'O KOHTPOJISA U OLEHKY 32 BBIMOJIHEHHUE U 3AIIUTY J1a00paToOpHOM paboThI.

JIJ1 TOATOTOBKHU K 3aHATHUSIM CTYAE€HTAaM PEKOMEH/IOBAHBbI:

- JIGKIIMOHHBIN KYpC;

- y4eOHMKH H y4eOHO-METOIUYECKHE TMOCOOUs, yKa3aHHbIE B CIIUCKE PEKOMEHIyEeMOu
JUTEPaTypHI;

- 3JIEKTPOHHBIC YUCOHHKH Ha caiiTe online.mephi.ru

- QJIEKTPOHHBIE KYpPChI Ha MTOpTaJie OTKPHITOr0 00pa3oBaHUs

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

Cucrema KOHTpOJISI KaueCTBa 3HAHUM CTY/IEHTOB

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

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

[IpomexxyTouHas arrecTanys (Aajnee arTecTalys) — aTTecTalus CTYACHTOB MO AUCLHUIUIMHAM,
U3Y4YEHHBIM B TedyeHHe ceMecTpa. POopMbl aTTecTalud MO KaKIOW TUCIUIUIMHE ONpEeAestoTcs
y4€OHBIM IUIAHOM.

*JIToroBbiii KOHTposib — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJEHTa, MPOBOJMMAs I10
3aBEpUICHUM H3y4YeHMs JaucuuIuIMHBL. DopMa W CpPOKM IIPOBEIEHUS HMTOIOBOIO KOHTPOJIA
3a)UKCUPOBaHbI B Pa00YMX y4eOHBIX IJIaHAX.

Cucrema OLIEHKH 3HAHUN CTYJIEHTOB

TpeboBaHus K 3HAHUAM, YMEHUSAM, BIIAQJICHUSAM CTY/AE€HTa

* MakcuManbHbIi 0ai 1o JaHHOMY BUY KOHTPOJIS (COOTBETCTBYET OLIEHKE «OTIMYHO» MO 5-
TH OaJUTBHOHM CHCTEME) BBICTABISIETCSA CTYACHTY, €CIM OH TIyOOKO YCBOWJI M3ydaeMylo TeMy Kypca



XMMHH, MUCUEPIIBIBAIOLIE, NOCIEA0BATENbHO, YETKO U JIOIMYECKH CTPOMHO €€ M3J1araeT, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C MPAKTHUKON, UCIIOJIL3YET B OTBETE COBPEMEHHBIN HAYUHBIH MaTepHall 10 XUMHH.

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

* bamr, coorBercTBytonmui 60 + 69% OT MakCMMaJbHOTO (OTBEYAET OIICHKE
«yIOBJIETBOPUTENILHO»), BBICTABIACTCS CTYACHTY, €CIM OH MMEeT 3HaHUS TOJbKO OCHOBHOI'O
MaTepuaga, HO HE YCBOMJ €ro AeTajeil, IOIMyCKaeT HETOYHOCTH, HEJOCTaTOYHO NpaBUIIbHbIC
(OpMYIHMPOBKH, HApPYIIEHUS JIOTHUYECKOW MOCIENOBATEIbHOCTH B H3JI0KEHUH IPOrPAaMMHOIO
Martepuana.

* bamn, coorBercTByromuid MeHee 60 OT MakcUMaJgbHOro  (OTBEYAET  OLEHKE
«HEYJOBJIETBOPUTEIILHO»), BBICTABIIAETCS CTYAEHTY, KOTOpPbII HE 3HAaeT 3HAYUTENIbHOM dacTu
IIPOrpaMMHOI0  MaTepuana, JOIycKaeT CcyllecTBeHHble omuOku. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIbHO» CTABUTCS CTYIEHTaM, KOTOpble HE MOIYT IpPOAOJDKUTH OOydeHue 0Oe3
JIOMOJTHUTENbHBIX 3aHATHH MO COOTBETCTBYIOIIEH JUCIUITIIMHE.

HToroBasi oeHKa MpeaCcTaBiseT co0oi cymMmmy OaioB, 3apabOTaHHBIX CTYJEHTOM B CEMECTpe
B PaMKax TEKYILEro KOHTPOJIs, aTTeCTAllU Pa3/IesiOB M Ha 3a4eTe UM IK3aMEHE.

[Ikana orieHKH 00pa30BaTENbHBIX TOCTHKEHUH

Onenka no 5-6anpHoi mkane Cymma 6amos 3a paznenst Ouenka ECTS

5 — «otmyro» 90-100 A

4 — «xopommo» 85-89 B

75-84 C

70-74 D

3 — «yZOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynosaerBoputensHo» Huxe 60 F

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMA IJI5 IPEINIOJABATEJEN

MeTOIH/IquKI/IC YKa3aHus AJid HpeHOIIaBaTeJIeﬁ 10 JTUCHUITJIMHE «XUMUD»

Ha nepBom 3anaTUM 110 1aHHOW y4eOHOM MHUCHIUILIMHE HEOOXOAMMO O3HAKOMHTH CTYJEHTOB C
KQJICHJIAPHO-TEMATHYECKUM  IUIAHOM  3aHATHH, CTPYKTypOM KaXKIOTO 3aHATHS M CHCTEMOH
(hopMHUPOBAHHEM OIICHOK.

B Havane kakaoro 3aHATHS MpPENoJaBaTellb JODKEH JaTh TMOSCHEHHS 10 M3ydaeMoi Teme,
MPEJOCTAaBUTh BO3MOYKHOCTh CTYJIEHTaM 3aJ1aBaTh JIOTIOJIHUTEIIbHBIC M YTOYHSIONINE BOMPOCH U
MPOBECTH MUCHMEHHBIN BXOJHOW KOHTPOJIb 10 TeMe. OLEHUTh Pe3ysIbTaT OTBETA.

[lepen BbImosHEHHEM JIAOOPATOPHON pabOTHI MperoiaBaTelNb JOHKEH MPOBEPUTH MUCEMEHHOE
oopmiicHHE B JTAOOPATOPHOM XKYPHAJIC W TECOPETUYECKYIO MOJATOTOBKY CTYJCHTOB K BBITIOJTHEHHUIO
1a00paToOpHOI pabOTHI.

B mpormecce BhimonHEHMs 1a00paTOPHON pabOTHI MpPEIoIaBaTelb JOJDKEH OIICHUTH CTEICHb
OCBOCHHS CTYJIEHTOM METOIHMK AKCIEPUMEHTa, NMPUOOPETEHHs] HAaBBIKOB PAaOOTHI C XUMHUYECKUMHU
BEIIIECTBAMH, U3MEPUTEIILHON TIOCY 10, JTA0OPATOPHBIM aHATTUTHYECKHM 000pYIOBAaHHUEM.

B 3akirounTenbHONM YacTH TMOJBOJUTCS WTOT 10 3aHATHIO, OLICHUBACTCS B OayuiaX CTENeHb
OCBOCHHS U3y4acMON TEMbI, CIIOCOOHOCTh CTYJICHTA JIeJaTh BBIBOJBI IO IMOJYYCHHBIM pe3yJIbTaTaM
OKCIICPUMCHTA U OGOCHOBLIBaTL HUX Ha OCHOBaHUHU TCOPCTUYCCKUX 3HAHUH.



Texyuuii KOHTPOJIb OCYIIECTBIISETCSI B COOTBETCTBUH C rpa)uKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (HOPMHUPYET Y CTYACHTOB KOMMYHHUKAaTUBHOW KOMIIETCHIIMM, YMEHHS JaBaTh yCTHBIE
OOBSICHEHHUSI U OTBETHI, PUYUYaET K CHUCTEMaTH4ecKol padoTe M camoaHanusdy. Tekylmui KOHTpOJIb
MO3BOJISIET O€3 MpedK3aMEHAIMOHHBIX MEPETPY30K MOATOTOBUTH CTYJAEHTOB K UTOTOBOMY KOHTPOJIIO
0 TUCIUIUINHE.

ITpomexyTOUHBIH KOHTPOJIb IPOBOJUTCA B COOTBETCTBUU C YYEOHBIM IUIAHOM B MHCbMEHHOMN
¢dopme ¢ 00513aTeIbHBIMU YCTHBIMH MTOSICHEHUSIMH.

WTOroBbIif KOHTPOJIb MO TUCHMIUIMHE HPOBOIUTCS B (QopMme, MPeayCMOTPEHHOH ydeOHBIM
IJIAHOM.

Cucrema KOHTpOJISI KaUeCTBa 3HAHUM CTY/I€HTOB

*Texymuii KOHTpONb — ¢oOpMa KOHTPOJS KadecTBa M3YyUEHHsS CTYJIEHTOM OTACIbHBIX
3JIEMEHTOB JIMCUUIUIMHBI U BBIOJIHEHUS 3aJJaHUM B paMKax ayJUTOPHOU M CaMOCTOSTEIbHON pabOThI
ctyaeHTa. dopMa U CPOKHM TEKYLIEro KOHTPOJIS, a TaKkKe €ro BKJIaJ B Pe3yJbTHPYIOLIYIO OICHKY,
3a(huKCHPOBaHBI B 3apaHee YTBEPHKAECHHBIX IPOrpaMMax JAUCHUILINH.

sATTecranus paszziena — (opMa KOHTpPOJS KauyecTBa 3HAHMM CTyJIEHTa, IMPOBOAUMAs IO
OKOHYaHUHU paszziena ydeOHOH mucuuruinHbel. dopMa M CpPOKM KOHTpOJIA, a TaKKe ero BKIaa B
PE3yIBTUPYIOLLYIO OIICHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKIACHHBIX MPOrpaMMax JUCLUIUINH.

I[IpomexxyTouyHas arrecTanus (Janee aTTecTalys) — aTTecTalysl CTYJEHTOB M0 AUCHUILINHAM,
U3Y4YEHHBIM B TedeHHE ceMecTpa. POopMbl aTrTecTalud MO KaKIOW TUCLUIUIMHE ONPEAeIsioTcs
y4€OHBIM IIAHOM.

*VIToroBbiii KOHTpoib — ¢opMa KOHTPOJS KauecTBa 3HAHWM CTyJeHTa, MpPOBOAMMAs I10
3aBepUICHUM H3Y4YeHHs] JAUCUUIUIMHBL. @dopMa W CpOKM MPOBEAEHUS HMTOrOBOIO KOHTPOJIS
3a)UKCUPOBAHBI B paOOYMX YUCOHBIX TUTAHAX

Cucrema OLIEHKH 3HAHUH CTYJIEHTOB

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

MaxkcuManbHbIN Oat

(90 + 100%) MakcumanpHblii 0aul MO JAHHOMY BHIY KOHTPOJS (COOTBETCTBYET OIICHKE
«OTIIMYHO» TO 5-TM OaNIbHOW CHCTEME) BBICTABISETCS CTYJIEHTY, €CIH OH TJIIyOOKO YCBOMII
M3y4aeMylo TeMy Kypca XMMUH, UCUEPIIBIBAIOLIE, I10CIEI0BATENbHO, YETKO U JIOTUYECKH CTPOUHO €€
U3JIaraeT, yMeeT TECHO YBS3bIBaThb TEOPHIO C MPAKTHUKOM, MHCIOJIb3YEeT B OTBETE COBPEMEHHBIN
Hay4YHbIM MaTepual o XUMHH.

bann, coorBercTBytomumit 70 +~ 89% ot MmakcumanbHoro bamn, coorBerctByronuii 70 + 89% ot
MaKCUMAaJIbHOTO (OTBEYAET OLEHKE «XOPOLIO» MO 5-TH OAJUIBHOW CHCTEME), BBICTABISAETCS CTYACHTY,
€CJIM OH TBEPO 3HAET MaTepuall, FPaMOTHO U 1O CYLIECTBY M3JIaraeT €ro, He JOIMyCKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC U BHITIOJHEHUH 3a/1aHUS.

bann, coorBercTByrommii 60 +~ 69% ot makcumanbHoro bami, coorBercTByromuii 60 + 69% ot
MaKCHUMAaJIbHOTO (OTBEYAET OLIEHKE «yAOBJIETBOPUTEIIHHO)), BBICTABISAETCS CTYJEHTY, €CIM OH UMEET
3HaHHUA TOJIBKO OCHOBHOI'O MaTepHuajlia, HO HE YCBOWJ €ro JeTajied, JONMYCKaeT HETOYHOCTH,
HEJ0CTaTOYHO paBWIbHbIE (HOPMYIMPOBKH, HAPYLIEHUS JOTHYECKOW IMOCIEI0BATEIILHOCTH B
M3JI0’KEHUU IIPOrPaMMHOTO MaTepHala.

bann, coorBercTBytomuii MmeHee 60 oT MakcumanbHOro bai, cooTBeTcTBYIOMMIT MeHee 60 OT
MaKCHUMAaJIbHOTO (OTBEYAET OLICHKE «HEYJIOBJIECTBOPUTEIBHOY), BBICTABIISIETCS CTYJEHTY, KOTOPBIA HE
3HAaeT 3HAYMUTEJBHOM YacTH NPOrpaMMHOIO MaTepuana, JOIyCKaeT CylleCTBeHHble omuoOku. Kak
IIPaBWJIO, OLICHKA «HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYIEHTAM, KOTOPbIE HE MOTYT IIPOJOJKHUTH
o0yuyeHne 6e3 TOTOIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCITUIIINHE.

[IIkana o1leHKH 00pa30BaTENIbHBIX JOCTUKEHHM



Onenka no 5-6amutbHoi mkane Cymma 6amioB 3a paszaenst Onenka ECTS
5 — «otmuHo» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yAOBJIETBOPUTEIBLHO» 65-69

60-64 E

2 — «HeynoBueTBopuresnbHO» Himke 60
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