MHWHUCTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIAA
denepajibHOE rOCYIapPCTBEHHOE OI0KETHOE 00pa30oBaTe/ibHOE YUpe:KIeHue
BbIcHIero oopasoBanus «Kabapauno-baakapckuii rocy1apcTBeHHbIH
yuuBepcuretr um. X.M. bepoexoBa» (KBI'Y)

NHcTUTYyT XUMHH U OMOJIOTHH

Kadenpa neoprannyeckoit u Gu3MIECKON XUMUU

COI'TACOBAHO YTBEPXIAIO
PykoBoauresb 00pa3oBaTeibHOM Jupextrop UXub
NMPOrpamMMbl
XapaeB A.M.
IHaputos A.1O.
« _» 2020r.
« __» 2020r.

PABOYAS ITPOI'PAMMA JIUCIHIAIIJIMHBI:
b1.6.14 «KXXUMMUS»

HaHpaBHeHI/Ie IIOATrOTOBKH

06.03.01. BUOJIOI'UA

(KOZ[ 1 HAaUMEHOBAHHUE HAIIPABJICHUA HOZ[I‘OTOBKH)

[Tpodunas moAroTOBKH
«buoJjgorus Kierkny, «bMoIK0JIOTrus»

(HauMeHoBaHUE TPOMUIIS TOTOTOBKH)

KBanudukanus (cTerneHs) BHITyCKHUKA
0akajgaBp

®opma oOyueHus
oYHAas

Haabuuk 2020



PaGouas mporpamma JauCHUIUIMHBI (MOAYJIs) «XUMHS» / COCTaBUTENb:
Bungmxkea M.K. — Hanpunk: KBI'Y, 2020. — 30 c.

Pabouast mporpaMma JuCHUIIMHBL (MOAYJS) MpEaHA3HAYEHA ISl CTYAEHTOB
ouHO (popMbl 00yueHusi mo HampasieHuio noarotoBku 06.03.01 buosorwms, 1
cemecTpa | kypca.

PabGouast mnporpamma AMCHUIUIMHBI (MOJYJIsI) COCTAaBJI€HA C Y4YE€TOM
dbenepaibHOTO  TOCYIapCTBEHHOIO0  00pa30BaTENbHOIO  CTaHAApTa  BBICIIETO
oOpazoBanus 1o HarpanyieHuio noarotToBku 06.03.01 buosiorus, yTBep>KI1eHHOTO
npukazoM MuHuctepcTBa oOpazoBanuss u Hayku Poccuiickoit ®eneparuun
07.08.2014r. Ne944.



MRS

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

10.

COILEPKAHUE

Lenu 1 3a1a4u OCBOEHUS JUCIUIUIMHBI

Mecto auctuminHel (Moayiis) B ctpykrype OITOIT BO
TpeGoBanus K pe3yibTaTaM OCBOCHUS TUCIUTUIIMHBI (MOJTYIIS)
CopepxaHue U CTpyKTypa AUCHUILTUHBL (MOTYJIS)

OneHouHble MaTepUabl AJI TEKYIIEr0 U pyOeKHOT0 KOHTPOJIA
yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAIUH

MeTtoamueckue MaTepHralibl, OMPEACTISIONINE MTPOLEAYPhI OICHUBAHHS

3HAaHWH, YMEHHIA, HABBIKOB U (WJIM) OTIBITA JIESTEIHHOCTH
Y4eOHo-MeToguuecKoe 00ecTeueHue TUCIUIITUHBL (MOTYIIS)
Hopmamueno-3axonooamenvHule akmoi

OcHosHas 1tumepamypa

Hononnumenvnas numepamypa

Ilepuoouueckue uzoanus (2azema, 6eCmHuUK, OIJLIEMeEHb, HCYPHAT)
Humepnem-pecypcoi

Memoouueckue ykasaumus no npoeeoeHur0 PAaziuyHblX Y4eOHbIX 3aHAmull, K
KYPCOBOMY NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCOSAMENbHOU pabombl

MatepuanbHO-TEXHUYECKOE 0OecrieueHrne AUCIUTUIMHBI (MOYJIs)

Jluct u3MeHeHu (OMoTHEeHH) B pabodeil mporpaMme TUCIUILTAHBI

(Momyms)
[Ipunoxenus

T N NN

11

23

26
26
26
26
27
27
28

36

39
40



1. HEJIb 1 3AJAYU OCBOEHUA TNCHUIIJINHBI

OCHOBHOM WeJIBI0 JUCHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYJICHTOB
3HaHUW U YMEHUH MO XUMHUU U PA3BUTHE XUMUYECKOTO MBIIIJIEHHUS, HEOOXOIUMOTO
npu pemeHuu  (U3MKO-XMMHUYECKUX MpoljeM obecreueHus 0e30MacHOCTH
KHU3ZHEJCATCIbHOCTY U (OPMUPOBAHUU  IEJIOCTHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

I'nmaBHas 3agaya JUCHUIVIMHBI — (OPMHUPOBAHME NPEICTaBICHUNA 00
OCOOCHHOCTSIX ~ XMMMYECKONM  (QOpMBI  OpraHM3alliM  MaTepuH,  MECTe
HEOPraHWYECKUX UM OpPraHMYEeCKHX CHUCTEM B DHBOJIOLUU 3€MJIM, €IUHCTBE
autocdepsl, ruapochepbl U arMochepbl U POIM XUMHUYECKOIO MHOrooopasus
BEILECTB Ha 3eMIIE.

3agayamMu U3ydeHUs] TUCHUILUINHBI ABJISIIOTCS:

- U3y4YCHHE OCHOBHBIX XUMUYECKHX SBICHUI;

- oBnajeHue (yHIAaMEHTAIbHBIMU TIOHATHUSAMHU, 3aKOHAMH U TEOPHSIMHU
XUMHH, YTIyOJIeHHEe U CUCTEeMATHU3alNs XUMHUUECKUX 3HAHUM;

- OBIIQJICHHME METOJaMH W MpHEMaMH pEUICHHs KOHKPETHBIX 3a7ad Wu3
Pa3JIMUHBIX 00JIACTEeH XUMHUH;

- (hopmupoBaHUE HABBIKOB MIPOBEICHUS XUMUIECKOTO SKCIIEPUMEHTA;

- (opMupoBaHHE CHOCOOHOCTH HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelleHus: NPUKIIaJHBIX 3a7a4 y4eOHON U MpoecCHOHaIbHON AeSITENbHOCTH.

- (hopmHupoBaHUE TBOPUECKOIO MOX0a K MPOPECCHH.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

Jucimmiamaa «XuMHS» OTHOCHTCS K 0a30BOM yacTu OJloka 1 u sSBiseTCs
00s3aTENbHOM ISl U3yYEHUs CTyAeHTaMu | Kypca o4uHO# (popMbI OOyUEHHUS.

JI1st oCBOEHUS TUCIUIUIMHBI «XUMUS» 00ydaronuecs UCHOJIb3yIOT 3HAHUS,
YMEHUS U HaBBIKK, CPOPMHUPOBAHHBIE B XOJI€ U3YUEHHUS B 00111€00pa30BaTEIbHON
HIKOJIE IPeAMETA « XUMUSD.

JuctumimHa «XuMus» CIOCOOCTBYET pPacHIMPEHUI0 3HAHUW O CTPOCHUM U
CBOMCTBaX XMMUUYECKUX COCIMHEHUH, OMOTe€HHON pPOJIM DJIEMEHTOB, a TaKXke JJIs
YCBOGHHSI B JAJIbHEUIIEM TEOPETUUYECKUX OCHOB JPYTrUX XHUMHUYECKHX U
OMONOTUYECKUX  JAUCHUIUIMH: «buoxumuss u  MoJekysspHas  OHOJIOTHS»,
«Duznonorust pacrenuitny, «lluronorusy, «l'eHetnka», «MHUKpOOHOIOTHSI U
BUPYCOJIOTUSD, «DUZHOTOTHS )KUBOTHBIX U UMMYHOJIOTUS» U T. .

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COAEPKAHUSA ANCIUIIJINHBI

N3yuenue JTUCIUTUTUHBI MO3BOJIUT OBJIAJIETh CJIeyIOLUMU
odmenpogeccuonaabHbIMU KoMneTeHusamMu (OIIK):

CIIOCOOHOCTBIO HMCIOJIb30BaTh 3KOJOTMYECKYI0 TI'PAMOTHOCTh M 0a30Bble

3HaHMS B 00ylacTh (U3MKU, XMUMHH, HAyK O 3emiie U OHUOJIOTHMU B >KU3HEHHBIX



CUTyallusX;  MPOTHO3UPOBATH  MOCIEJACTBUS  CBOeM  mpodeccuoHaabHON
NEATEeIIbHOCTH, HECTH OTBETCTBEHHOCTH 3a cBoM petienust (OI1K-2);

B pe3ynbprare nuydeHus TUCUUILIUHBI CTYIEHT JOJDKEH:

3HAMBb:

— OCHOBHBIC XMMUYECKHE MOHITHSA U 3aKOHBI, XUMHYECKHE DJIEMEHTHI U UX
COCJIMHECHMUS,

— CBEJICHHS O CBOMCTBAX HEOPraHUYECKUX COCIUHEHHU,

— XHMHIO DJIEMEHTOB U UX COCJIUHCHUM,

— BJIEKTPOXUMHUYECKHUE CUCTEMBI,

— KaTaJlM3aToOPhl U KAaTATUTUUYECKUE CUCTEMBI,

— XMMHUYEeCKoe U (pa30BO€ paBHOBECHE,

— CKOPOCTh PEAKIIMU U METOJIBI €€ PETYJIMPOBAHUS,

— KMCIIOTHO-OCHOBHBIE M OKHCJIHUTEILHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA
BEIIICCTB,

— MEPUOJIMYECKYIO CUCTEMY M CTPOCHHUE ATOMOB 3JIEMEHTOB, XUMHUYECKYIO
CBSI3b,

— KOHIEHTPAIIUX PaCTBOPOB,

— OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN, THIPOIIU3 COJIEH.

ymems.

— HCIOJB30BaTh CBOWCTBA XUMHUYECKUX BEIIECTB B JIAOOpaTOpHOU W
MIPOU3BOJACTBEHHOM MPAKTUKE,

— II0JIb30BAThCS CIPABOYHOM JIUTEPATYPOH,

— IPEJCKA3bIBaTh CBOMCTBA COCAMHEHUM, YUUTHIBASI UX MPUHAIIEKHOCTh K
OIPEJICIIECHHOMY KJIACCY,

— IMPOTHO3UPOBATH MTPOTCKAHNUE HECIIOKHBIX XUMUYECKHUX PEAKIUU,

— HaXOJUTh MyTH YIPABICHUS XUMUYECKUMU MPOILIECCAMU,

— 00OCHOBBIBaTh HAOJIOJICHUS W JENaTh CICAYIOIIME M3 SKCIEPUMEHTA
BBIBOJIBI

81a0emn:

— HaBBIKAMU BBITMIOJHEHHUS OCHOBHBIX XHMHYECKUX J1aOOpaTOPHBIX
oreparuii, HEOOXOAUMBIX B MPAKTUKE aHalii3a MUHEPAJIbHBIX YA0OpEHUI, MOYB,
pacTEeHUl, IA0OXUMHUKATOB, KOPMOB, IPEMUKCOB,

— Merojaamu omnpexaeneHuss pH pactBopoB U omnpenesieHuss KOHUEHTPALUN
BEIECTB B PACTBOPAX COBPEMEHHBIMHU METOJIMKAaMH pacyera.

4. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI (MO Y JIS)

Taonuya 1. Coodeporrcanue pazoenos oucuyunaunvl «Xumusay», nepeueHv OUEHOYHBLIX CPeOCme U
KOHMPOJIUPYEMbIX KOMNEM eHYUl

Ne Koz dopm
pa3 | HanmeHoBaHmue KOHTpOTHpYe a
Conep:xanue pasaena Mo
Ile‘]-l p agn cj1a KOMIICTCHIIN U Tel(}lll‘I

a (nnu e ero




4acTH)

KOHTP
0JI1

BBenenue

IIpeamer u 3apaum xumun. OCHOBHBIC
TIOHATHS M 3aKOHBI XMMHH. OCHOBHEIC
KJIaCChl HEOPTaHWYECKHX COCIMHCHUH.
[Ipenmer u 3agaun xumuu. CBs3b XUMUU
¢ Ouosyorueut, GU3NUKOH, CreUaATbLHBIMU
qucrurimHaMu. OCHOBHBIE  3aKOHBI
XAMUH. OcHoBHBIC KJIACCHI
HEOPTaHUYECKHUX COCAUHCHUI.
CoBpeMeHHBIE TEHCHIINH,
HaIpaBJICHUS M TIEPCIICKTUBBI Pa3BUTHS
HayKH.

T,K, P

OcHoBbI
pusnveckoit
XHMMHH.
Xumuueckasi
TEPMOJAMHAMUKA
H KHHETHKA

Tema 1.1. DHepreruka XUMHYECKHUX
npoueccoB. [loHsaTus  XumMHU4YeCcKOU
TEPMOAUHAMHUKU. OHTAIbNUA. 3aKOH
I'ecca. Ilonsitue osHTponuU. ODHEprus
['u606ca. TepmoauHaMUYECKUe pacdeThl
110 PEAKLINH.

Tema 1.2. CkopocTh peakuum u
MeToAbl ee peryiaupoBanus. Karanus.
Onpenenenne CKOPOCTH XHUMHUYECKOU
peakunu. 3aKkOH  JCHUCTBUS  Macc.
Bnusinue Temmeparypsl Ha CKOpPOCTH
XuMHA4YecKkon peakumu. [IpaBuno Banrt-
l'odda. Katanus u kaTanuzatopsl.

Tema 1.3. Xumuueckoe u ¢pa3oBoe
paBHOBecHe. XMMUUYECKOE PaBHOBECHE.
@aKkTOphl, BIMAIOIIME HA CMEILICHUE
XUMHUYECKOTO paBHOBecHs. [IpuHiun
Jle Illatenbe. @a30BOE paBHOBECHE.

T,K, P

OcHOBBI 001IEH
XUMMH

Tema 2.1. PactBopbl. Knaccudukarms
pacTBOpPOB IO arperaTHOMy COCTOSIHUIO
u COJICP>KaHUIO PacTBOPEHHOTO
BEIIECTBA. PactBops!
KOHIICHTPUPOBAHHBIE W pa30aBICHHBIE.
PactBopumocts  BemiectB.  CriocoObl
BBIpaKEHUS KOHIIEHTPAIMX PACTBOPOB.
Tema 2.2. Peakuun MOHHOro oOMeHa.
CBoiCTBa pacTBOPOB  BJIEKTPOJUTOB.
Kucnotel, ocHoBanusi, comu. Teopus
AIEKTPOTUTUUECKON JUCCOLIAALINH.
CreneHb M KOHCTaHTa JIMCCOLIMAIINU.
CubHbIC U CJ1a0bI€ DJIEKTPOIUTHI.

T,K, P




Tema 2.3. Bopopoansblii mokasarteb.

I'maposms CoJIeH. HNonnoe
MpOU3BEACHUE  BOABL.  BomoponHsii
MOKa3aTeb. ['maponns COJIEN.

OCHOBHBIE THUIIBI TUIPOJI3A. Y PAaBHECHUS
rugponusa. Peaknum ocaxiaeHus U

pacTBOpEHUSI.
Tema 2.4. OxucjauTeJabHO-
BOCCTAHOBHUTEJILHBIE peakumu.
OCHOBHEBIC MMOHSTHS. CreneHn
OKUCIICHHS.  DJICKTPOHHBIM  OajaHc.
Bunsl OBP. Oxuciaurean u
BOCCTAaHOBHUTEJIH. DIIeKTPOJIN3

pacTBOpoB W paciuiaBoB. Kopposwus
METAJLIOB.

Tema 3.1. Ilepuoamyeckasi cucrema
3JIEMEHTOB M  CTPOeHHEe AaTOMOB.
[Tepunoanueckuii 3aKOH u
nepuoanydeckas cucrema. l3MeHeHue
METAUIMYECKUX U  HEMETAJUIMYECKUX
CBOMCTB  3neMeHTOB.  CoBpemMeHHOe
CTPOCHUE aTOMOB. OCHOBHBIC
MOJIOKEHHSI W TIOHATHUS  KBAHTOBOM

3 Xumnuyeckue Mexanuku. 3amnper I[laynu. IlpaBuiio T K.P
" | cucTeMbl XyHna. [MpaBuno  KieukoBckoro. Y
OnekTpoHHbIE (POPMYIIBI.
Tema 3.2. Xwumuyeckasi CBSI3b H
CTPOEeHUe MOJIEKY.I. ITpupona
XUMHUYECKON CBsI3U. MeEToa BaJECHTHBIX
CBSI3EH. Meron MOJIEKYIISPHBIX
opOutaneii. KoBasieHTHast CBsi3b U €€
Buabl. HonHasg cBsa3b.  Bogoponnas
CBSI3b.
Tema 4.1. Xumusa s-, p-, d- n f-
OcHOBBI
.. | 31eMeHTOB. (OCOOCHHOCTH CTPOCHMS,
4. | HeopraHu4eckom . T,K, P
CBOMCTB M IMOJy4YeHus s-, p-, d- um f-
XUMHU
2JIEMEHTOB.
Tema S5.1. OcCHOBHBIE TIOHATHS
KOJUIOMAHOW  xuMmuu. JlucrepcHbie
CHUCTEMBI. Teopus
OcHOBBI
. MUILEII000pa30BAHMUS. OcHOBHBIE
5. | koJsIOUaAHOM . T,K, P
TIOHATHS KOJUTOUTHOM XUMUHU.
XUMHUHU

Knaccudukanus IHUCTIEPCHBIX CHCTEM.
JlucriepcuoHHass cpeia MW JUCHEepCHAs
daza. Teopus MuIELIO00PA30BAHMS.




ArperaTuBHas YCTONYUBOCTH
KOJUJIOUJIHBIX CHCTEM.
Tema 6.1. Ilpeamer u MeTOABI
KAa4eCTBEHHOI'0 aHaJm3a.
KauecTBeHnnbIe peaKuuu.
AHaIUTHYECKUM curHaj. JpoOHBIM u
XumMmuyeckasi CHUCTEMaTUYCCKUMN aHanus.
HIeHTH(PUKANUA | AHATUTUYECKUE TPYIINbl KAaTHOHOB U
6. |.OcHoOBBI aHUOHOB. OU3MKO-XUMHUYCCKUE METO/IbI. T,K,P
anaautuyeckoii | Tema 6.2. Ilpeaxmer u MeTOabI
XHMHH KOJIMYECTBEHHOI0 aHaJIM3a.
Knaccudukanms METOIOB
KOJIMYECTBEHHOT'O aHaJIn3a.
XapakTEepUCTUKU OCHOBHBIX METOJIOB
a"Hanmmza. OU3UKO-XUMUYECKHUE METO/IBI.
Tema 7.1. OcHOBHbBIe TIOHATHS
oprannyeckoii xumum. OcodeHHOCTH
xumMuun  BMC. OcHOBHBIE TOHSITUS
OpPraHNUYECKOMU XUMUH. Peakmuu
OCHOBLL MOJIMMEPU3AIIMM U TTOJUMKOHACHCAIIUH.
. BricokomouiekynsipHbIe COCJIMHCHMUS.
7. | opranm4eckoi T,K, P
N Howmenxkiatypa OPraHUYECKUX
coeauHeHuid. CTpoeHHe OpPraHHYEeCKUX
coequHeHN. (OCHOBHBIE MEXaHU3MEI
XUMUYEeCKuX peakuuil. OcoOeHHOCTH
XAMHH BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUH.

CTpyKTypa QM CHUINIUHBI
Taonuya 2. O61mas TPyI0EMKOCTh AUCITUIIMHBI COCTABJISCT 3 3aUeTHHIC
eaunubl (108 yacon)

TpymoeMKOCTh, 9acOB / 3aYETHBIX €IMHHIT

Bua pabotbl
3 cemecTp BCEro

OO0masi TPy10eMKOCTh (B Yacax) 108 108
KonrakTHas pa6ora (B yacax): 64 64
Jlexyuonnwvie 3auamus (/1) 32 32
Ipaxmuuecxue 3anamus (113)

Jlabopamopnwvie pabomut (JIP) 32 32
CamocrosiTesibHast padora (B 17 17
yacax):

CaMOCTOSITEILHOE M3YUYCHHC pa3aciioB

Camononrotopka  (mpopaboTka U
MOBTOPEHHE JICKIIMOHHOTO MaTepuaia
1 MaTepuajga YYeOHHMKOB M YYCOHBIX




[IOCOOUH, MMOATOTOBKA K
71a00paTOPHBIM 3aHSTUAM,
KOJIJIOKBUYMaM, pyOexHOMy
KOHTPOJIIO 1 T.J.),
IToaroroska u MPOXOXKJICHUE 7 27
IPOMEKYTOYHOM aTTECTALNHU
Bux npoMe:XyTro4YHOM aTTecTalum JK3aMeH
4.1. Jleknun

Tabnuya 3. Jlekyuonuvle 3ansamust

Ne /m | Tema

[Ipenmer u 3aaun xumMuu. OCHOBHBIE IOHATHUS U 3aKOHBI XUMUU. OCHOBHBIE
KJIACChl HEOPraHMYECKHUX COCTUHECHUM.

QHGPFGTI/IKEI XUMHWYCCKHUX ITPOLICCCOB.

CKOpOCTB PCAKINH U MCTOALI €C PCTYJIMPOBAHMA. Karanus.

XumMudeckoe 1 (a30Boe paBHOBECHE.

PacTBOpBI.

Peaxiimu nonHoro oomeHa.

Bonopoansiii nokazarens. [ 'uapoans cosen.

OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC PCaKIMU.

HepI/IOI[I/ILICCKaH CUCTCMA DJICMCHTOB M CTPOCHHUC AaTOMOB.

0. | Xumuyeckas CBsI3b M CTPOECHUE MOJIEKYJL.
1. | OCHOBBI HEOPraHUYECKOW XUMHUHU
2. OCHOBBI KOJUIOUIHON XUMHH
3. | OCHOBBI aHATUTHYECKON XUMHUH
4. Xumudeckasi uACHTUDUKALINSL.
5. | OcHoBHbIe noHsATHS oprannydeckoi xumuu. Ocodennoctu xumu BMC.
4.2 IlpakTyeckue 3aHATUA (CEMUHAPCKHE 3aAHATHSA)
(He npedycmompeHvl no yueOHOMY NIAH))
4.3. JlabopaTopHbie padoThI
Tabnuya 4. Jlabopamopusie pabomoi
No No Koin-Bo
JIP | pasnena HanmenoBanwne mabopaTopHbBIX padoT 4aCOB
OrnpeneneHne OTHOCUTEIBLHON MOJIEKYISIPHON MacChl
1 | Beenenue 2
okcuja yriepozaa (IV).
2 OnpeneneHne MOJISIPHOM MacChl SKBUBAJICHTA IIMHKA
Beenenune e p 2
CKopOoCTh XUMUYECKUX PEAKINI. 3aBUCUMOCTD
3 1 CKOPOCTH PEaKklM¥ OT TEMIEPATYPhl U KOHIEHTPALIUH. 2

Kartanus. ['OMOreHHbIN 1 reTepOreHHbIN KaTallnu3.




XHUMHUYECKOE paBHOBeCUE. BinsiHue temreparypsl u
4 1 KOHIEHTPAIIMU HA XUMUYECKOE PABHOBECHE 2
PactBopsl. PactBopuMocTs coseit. [Iponssenenue
5 2 pacTBOpUMOCTH. I IpurorosieHue pacTBOpoB 2
3aIaHHOM KOHUEHTPAlUH
6 ) DneKTpoauTryecKas qucconuanus. I'naponns )
(mpoTonu3) coneit
OKUCAUTETBLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.
7 2 DNEeKTPOXUMHUYECKHE CBOMCTBA METAILIOB, 4
AIEKTPOJIN3 PACTBOPOB COJIEM.
8 4 CBoiICTBA LIETOYHBIX U MIEJTOYHO3EMEIBHBIX )
METAJIJIOB U UX COCIMHEHUN
9 4 Xpowm, Kene30, Maprasell, X COeAUHEHUS U )
CBONCTBA.
Onpenenenue mopora KoaryJsinuy Tuapo30Jis
10 S BU3YaJIbHBIM METOJIOM. 2
1 MeTtoapl NOy4eHUSI U OUUCTKH KOJUIOUIHBIX 5
5 pPacTBOPOB.
BydepHbie pacTBOpHI U UX CBOMCTBA
12 6 2
KauecTBeHHBIE peaky Ha KaTHOHBI Mg?t, Cu?*,
13 6 Co?*, Zn**, Fe**, Fe’". 2
14 6 Metoapl HeUTpAIM3alUXA U IEPMAHTAHATOMETPUHN )
BricokoMosiekysipHbIe coenuHeHus. Peakiuu
15 7 MOJIMMEPU3ALUHN U TTOJIUKOHICHCALIUH. 2
HToro 32
4.4. [IpumepHasi TeMATHKA KyPCOBBIX padoT
(He npedycmMompeHo no yuebHOMY NIAH))
- 4.5. CamocrosiTeIbHOE H3yYeHHUE Pa3ie0B JUCHUILIUHbBI
Taonuya 5. Camocmoamenvrnoe uzyueHnue pazoesios OUCUUnIuHbsl
Ne Koi-Bo
Bonpocel, BBIHOCMMBIE HA CAMOCTOSITEIBHOE U3YUEHHE
pasgena 4acoB
1 XUMHAYECKOE PABHOBECME B TOMOTCHHBIX M TI'€TEPOrE€HHBIX 1
cucremax. Koncranra pasHosecus. [Ipunnun Jle-I1larense.




OKHCIIUTENFHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHu
OKHUCJICHUS 2JIEMEHTOB B coeluHeHHH. CyIIHOCTh OKUCIICHHUSI -
BOCCTAHOBJIEHUS.  ODJIEKTPOHHBIE  YpPaBHEHHs  Ipoliecca

2 OKHUCJIEHUA-BOCCTAHOBJICHUS. OKUCIIUTEILHBIE u 2
BOCCTAHOBUTEJBHBIE  CBOMCTBAa  MPOCTHIX  BEHIECTB U
XUMHUUYECKUX COEJIMHEHUN. Tuner OKHUCIIUTEIHHO-

BOCCTAaHOBUTCIIbHBIX pCaKHHﬁ.

HNoHHble peakuuu. DNEKTPOJUTHYECKAST AUCCOIMALNS BOIBI.
2 HNonHoe mnpowusBeneHue BOABL. BoOOpOAHBIN MOKa3aTeb. 2
Nuaukaropsl. ['uaponus cosnen.

[lepuomuueckas cucrtemMa XUMUYECKUX dieMmeHToB JI.U.
Menpeneena. [Tepnogu4IHOCTH N3MECHECHUS CBOICTB
3 XUMHUYECKUX DJIEMEHTOB. DHEPTUsl MOHU3AIMU U CPOJCTBO K 2
AJIEKTPOHY. DJIEKTPOOTPUIATEIBHOCTh AJIEMEHTOB. Pamnychl
aTOMOB M MOHOB.

dusnyeckre ¥ XUMHUYECKHE CBOMCTBA M CITOCOOBI IMOJIyUCHUA
HCKOTOPBIX MCTAJIZIOB U CIIJIaBOB.

OcHoBHBbIE BuAbl Koppo3uu. Kriaccudukamuss KOppO3UWHBIX
4+ IPOLIECCOB.  DIJIEKTPOXMMHUYECKAss  KOPPO3USI  METAJLIOB. 2
MeTo/bl 3alIUTHl METAJJIOB OT KOPPO3HH.

KauecTBeHHBIN aHAN3 HEOPTraHUYECKUX COJIEH.
KonnuecTBeHHbIN aHATN3 HEOPTAHUYECKUX

6 2
BemecTB. JKecTkocTh BOABI. (DU3UKO-XMMHUYECKHE METOBI
aHanu3a. OcoOEHHOCTH aHaIKM3a IPUPOAHBIX OOBEKTOB.

6 PU3NKO-XUMUYECKUE METObI AHAIN3A. 2

7 Ilonmyyenne ©  CBOWCTBA  OPraHUYECKUX  COCAUHEHHUM. )
Homenknarypa opraHn4eckux COe IMHEHUH.

Hroro 17

S. OHEHOYHBIE MATEPHAJIbBI VIS TEKYIUEI'O U PYBEKHOI'O
KOHTPOJISI YCIEBAEMOCTH U TIPOMEXXYTOYHON

ATTECTAIINHU
Tabnuya 6. llepeuens oyenouHwvlx cpedcms
Ne HaummeHoBaHue Kparkas xapakrepucTuka IIpencraBienne
OII€HOYHOT 0 OII€HOYHOI'0 Cpe/ICTBA OII€HOYHOT' 0

cpeacTrsa cpeacrsa B ponae




1 Komnoksuym

2 TecTthl

3 IIpomexytouHas
aTTeCTaIus

CpenacTtBo  KOHTPOJS,  YCBOEHUS
yueOHOro MaTepuaja TEMBI, paszeia
JTUCIUIUIMHBI, OPraHU30BaHHOE Kak
y4eOHOE 3aHSITHE

Cucrema CTaHJaPTU3UPOBAHHBIX
3aJlaHuM, IMO3BOJISTIOLIAs
aBTOMATH3UPOBATH poLeaypy

M3MEpPEHUSI YPOBHS 3HAHUN U YMEHHM
00yYaroIIuXCcst

Bormpochl, 1Mo3BOJISAIONME OLICHUBATH
u JTIMarHOCTUPOBATh 3HaHUE
(dakTHueckoro marepuaina (6a3oBbIC

noHATUS,  (aKTbl) W yMEHHUE
IPABUJIBHO UCIOJIb30BaTh
CHeLMaJbHbIE TEPMHHBI M TOHATHS,
000011aTh bakTUuecKuit u

TEOPETUYECKUN MAaTEPHUAT

Bomnpocel 1o
TeMam/pazenam
JTACHMILIINHEI,
MPEJICTABJICHHBIE B
MIPUBSI3KE K
KOMIICTCHITHSIM,
MPElyCMOTPEHHBIM
PIT/]

Donp TECTOBBIX
3aJIaHuN

@oHI  BOIPOCOB
JUUIS 3a4eTa

JUia peanus3any caMOCTOSITEIbHOW padOThl CO3/1aHbl CIEAYIOIINE YCIOBUS

" IIPEAITOCBIIKHA:

I. CryneHTsl

o0ecrieueHbl

(yueOHMKaMHU, CTpaBOYHUKAMU, YYEOHBIMH TOCOOHSIMHU).

2. Jlns mpoBeneHus J1aOOpAaTOPHBIX 3aHATUA MO XUMHUHU pa3pabdOTaHbI
MeToanueckue ykazanus. CTyZ€HT uMeeT BO3MOKHOCTh 3apaHee MOJArOTOBUTHCA K
3aHATUIO, TONBITATHCS OTBETUTh HAa KOHTPOJIbHBIE BOIMPOCHI, U OOpaTUTHCS 3a
MOMOUIBIO K IPENOAABATENIO0 B CIIy4ae HEOOXOIUMOCTH.

UH(OPMaIMOHHBIMU

pecypcamu

3. Pa3paboTanbsl KOHTPOJHMPYIONIUE MaTepuaibl B TECTOBOW (Qopme,
MO3BOJISIONINE OTIEPATUBHO OIICHUTH YPOBEHB MOJATOTOBKHU CTY/ICHTOB.
4. OpraHu3oBaHbl €KEHEACIbHbIE KOHCYJIbTAIUU.

Texkymas camocrositesqbHast padora (CPC)

Texymas

CaMOCTOATCIIbHAA

pabora 1o

UCIHUTUINHE

«XUMHU»,

HalpaBJICHHAs Ha YIJIyOJICHHE W 3aKpeIUICHWE 3HAHWW CTYACHTA, Ha Pa3BUTHE
MPAKTUICCKUX YMECHHM, BKIIIOYACT B CEOS CIICTYIOIINE BUIABI PabOT:
- paboTa c JTeKIMOHHBIM MaTepUaIOM;
- MOJITOTOBKA K JJaOOpaTOPHBIM padoTaM;
- M3yYCHHE TEM, BEBIHECEHHBIX HAa CAMOCTOSATEIILHYIO TPOPA0OTKY;
- BBITIOJIHEHUE WHIMBUyaTbHBIX TOMAIIHUX 33 aHHIA;
- IOJTOTOBKA K CAMOCTOATEILHBIM H KOHTPOJIBHBIM paboTam;
- IOJTOTOBKA K 3a4ETy U SK3aMEHY.



TBopueckass nMpo0.1eMHO-OPHEHTHUPOBAHHAN CaMOCTOAITeJIbHAsI padora
(TCP)

TBopueckass mpoOIEMHO-OPUEHTUPOBAHHAS CaMOCTOSITENbHAS padoTa To
JTUACIHUIUINHE «XHUMUsSD), HAIIPABJICHHAS HA PAa3BUTHUE WHTEIUICKTYaJIbHBIX YMEHU,
OOIIEKYyIbTYPHBIX W TPO(ECCHOHATBHBIX KOMIICTCHIIUNA, Pa3BUTHE TBOPYECKOTO
MBIIIJICHUS Y CTYICHTOB, BKJIFOYACT B C€0S CIIEAYIONEe BUIBI PaOOT IO OCHOBHBIM
npobiemMam Kypca:

- TIOUCK, aHaJIu3, CTPYKTYPUPOBAHUE U Mpe3eHTaIus HHHOpMAaLIHH;

- BBITIOJIHEHUE PAaCUETHBIX paboT, 00paboTKa U aHAU3 JAaHHBIX;

- peuIeHue 3a/1ad MOBBIIMICHHOW CJI0KHOCTH, B TOM YHCIIE KOMIUIEKCHBIX U
OJINMIUAJHBIX 33724,

- y4acTue B OJIUMITAAIAX.

[IpumepHbIli TEepeueHb HAYYHBIX MPOOJIEM U HANPABJICHUM HAyYHBIX
HUCCIECIOBAHHUH:

1. XuMuyeckue METOIbI UCCIEAOBAHUS CBOMCTB MOYBHI.

2. XuMHU4YeCKHe METOIbl pacliO3HABaHUSI MUHEPAJIbHBIX yI00pPEHUMH.

CoaepxaHue caMOCTOATEIbHON Pa00ThI CTYIEHTOB M0 AUCHHUILIMHE
Temut, btHOCUMbBIE HA CAMOCHOAMETIBHYIO RPOPAOOMKY

OCHOBHBIC TIOHATUS XUMHH. ['a30Bble 3aKOHBL. MeETONBI OMpPEAECICHUS
aTOMHBIX W MOJIEKYJApHBIX Macc. Kiacchl HEOPraHUYECKUX COCIUHEHUM.
ArperatHpie COCTOSIHMSI BEIIECTBA C IMO3UIMN XMMHUUYECKHX CBA3CH MEXKIY €ro
gactuniamu. Kpucrammmaeckas u amop@Hasi CTPYKTYPbl TBEPJIOTO COCTOSIHHS.

Knaccudukanys HeOpraHMUeCKHX COEAUHEHUHN, UX CBOMCTBA. DHTPOIIHS.
Bropoit  3akoH  TepMoamHamMukud.  OJHeprus [ ubb6ca.  Omnpenenenue
TEPMOJUHAMUYECKOM BO3MOKHOCTH UM HaIPAaBJICHUS PEAKIMUA 10 BEIWYHUHE
u3MeHeHus dHeprun [ 'nuboca.

XUMHAYECKOE pPABHOBECME B TOMOIE€HHBIX M TE€TEPOTCHHBIX CHCTEMAX.
Koncranta paBHoBecus. [Tpunnun Jle-IllaTense.

[Tepuonnueckass cucrema xumudeckux osiemeHTtoB J[.MI. Menneneena.
[lepoAMYHOCTE M3MEHEHHUS CBOMCTB XUMHYECKMX JJIEMEHTOB. OHEprus
MOHM3AIIMU W CPOJCTBO K DJIEKTPOHY. OJIEKTPOOTPULATEIBHOCTh 3JIEMEHTOB.
Panunycel aTOMOB ¥ MOHOB.

OKHUCIIUTENBbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  CTeneHu  OKHUCICHUS
AJIEMEHTOB B coeIMHEHUU. CyITHOCTh OKUCIIEHUSA-BOCCTAHOBIEHUS. DJIEKTPOHHbIE
YpaBHEHHUS  Mpoliecca  OKUCIEHUS-BOCCTAHOBJIEHUA.  OKUCIUTEIbHBIE U
BOCCTAHOBHUTEJIbHBIE CBOMCTBA IPOCTBHIX BEIIECTB U XUMHUYECKUX COECIUHEHHM.
THnbl OKUCITUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

HNonnble peakiuu. IIEKTPOJUTHYECKas Jauccoruanus Bojabl. MoHHOE
Mpou3BeeHUE BOAbI. BonopoaHsbiil nokaszarens. MHaukatopsl. ['uaponus cosen.

duznveckue U XUMMHUUYECKHUE CBOMCTBA M CIIOCOOBI MOJYYEHHUS HEKOTOPBIX
METAaJIJIOB U CIIJIaBOB.

OcHoBHBIE BUJIBI Koppo3uu. Kiaccudukaius KOPPO3UHHBIX ITPOIIECCOB.
DJIEKTPOXUMHUYECKAsE KOPPO3Usl METauIoB. MeToabl 3alllMThl METALUIOB OT
KOpPPO3UH.



KauecTBeHHBIN aHAJIN3 HEOPTAHUYECKUX COJICH.
dusuko-xummyecknue Metoabl aHainu3a. OCHOBHBIE CBOWMCTBA U CIIOCOOBI

MMOJIY4YCHUA OpPraHNn4YCCKHX COCI[I/IHCHHP'I.

Howmenknarypa

coenunenuii. BMC. [TonuMepuzanus U NOJIUKOH ICHCAIUS.

3adeTHbIE BONPOCHI
(3auem He npedycmompen)

KomnbloTepHoe TeCTUPOBAHUE
IIpumMepsl TECTOBBIX 3aJaHUM /ISl IPOBEPKHU UTOTOBbIX 3HAHUM

. OcHOBHBIC TTOHATHS U 3aKOHBI XUMHHU
I: T3 Nel

S: Xumus uzydaer:

-: XUMHYECKHE CBOMCTBA

- XUMHAYECKHE PEaKIun

+: BemiecTBa, MX CTpPOECHHE, CBOMCTBA U MTPEBPAILICHUS

-: CTPOCHHE aTOMa
I: T3 Ne2

S: XMMUYECKUH IIEMEHT XapaKTEPU3YyETCSL:

-: YHCJIOM HEVUPOHOB
- YUCJIOM HYKJIOHOB
+: 3apsiIoM sAapa

- Maccou aroma

I: T3 Ne3

OPTraHUYECKUX

S: 3aKoH 0 paBEHCTBE YKCia MOJIEKYJ B paBHBIX 00BEMax pa3IMYHbIX Ta30B MPU

OJINHAKOBBIX YCIOBUAX OTKPBLI:

-: I'eii-JIroccak

-:T'ece

+: ABorazpo

-: lanbToH

I: T3 Ned4

S: OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca
- IMEET Pa3MEPHOCTD «a.€.M.»

+: 6e3pa3MepHOCTh

- IMEET Pa3MEPHOCTD «I»

I: T3 Ne5

S: CBolicTBa BELIECTBA ONMPEAEISIOTCS:
+: COCTaBOM M CTPOCHHUEM MOJICKYII

: TOJIBKO KOJINYECTBEHHBIM COCTABOM
: TOJIbKO CTPOEHUEM

: TOJIbKO KQYECTBEHHBIM COCTaBOM

I: T3 Ne6

S: Halitu MoseKyJsipHYIO Maccy rasa, | auTp kotoporo umeet maccy 1,25t

-: 56
+: 28



-1 44

-1 34

I T3 No7

S: HailTu cpeaHIo0 MOJIEKYJISIPHYIO Maccy cMecH, cocrosiend u3 20% kucnopoaa
u 80% yraekucioro rasza (mo oobemy):

-:32,8

+: 41,6

-1 56,2

-1 44.8

CrpoeHnue aroma.

I: T3Nel

S: DNeKTPOHBI, MPOTOHBI U HEUTPOHBI SBIIAIOTCA dJIEMEHTApPHBIMU YacTUaMu. Mx
CTPOCHHE OMUCHIBAETCA 3aKOHAMMU:

+:BOJTHOBOM MEXAHUKOU

- TIEPUOIMYECKUM 3aKOHOM

+:KBAaHTOBOM ME€XaHUKOU

- KJIACCUYECKON MEXAHUKOMN

-:3aKOHOM ABOTagpo

I: T3 Ne2

S: MukpooOBEKThI 001a4a10T:
-:BOJTHOBBIMHU CBOWCTBaMU

- mudpaxiuen
+:KOPIYCKYJISIPHO-BOJIHOBBIMHM CBONCTBAMHU
- KOPIYCKYJISPHBIMU CBOMCTBAMHU

I: T3 Ne3

S: DnekrpoHHas (HopMyJia BHEIIHETO SHEPTETHYECKOTO CJI0s aToMa Hauboee
AKTHBHOTO METAJIIA:

-:2¢!

+:3s!

-:3¢?

-:3s23p!

I: T3 No4

S: Dnekrponnyopopmynyaroma 1s*2s?2p®3s23p®3d®4s? nmeer xuMmudeCKHit
5JIEMEHT:

-:Maprasen

-:K00aJIbT

+Kene30

- IIMHK

I: T3 No5
S: O6ie popmyne 303 COOTBETCTBYET BBICIIHMI OKCHJ 2JIEMEHTA, aTOM KOTOPOTO

MIMEET CTPOEHHE BHEIIHETO HJIEKTPOHHOTO CJIOS:
-:3523s!



-:4s24p°
+:3s3p*
-:28%2p?

I: T3 Ne6

S: Pacnipenenenue 37€KTPOHOB 110 OPOUTAIISIMB OCHOBHOM COCTOSIHUM aTOMa
OIpEAESIETC:

-:mpuHIMIoM 3anpeta [laynu

-:TIPUHIIMUIIOM HaWMEHbIIIEH SHEPTUn

+:BCEMU NIEPEUMCIICHHBIMU BBIIIE TPUHIIUTIAMHU

I: T3 No7
S: HaumeHb1INii pagnyc UMEET aTOM 3JIEMEHTA!
-:CTPOHIIUS
-:0apus
+:panus
- KJIbIIUS
JK3aMeHALMOHHbIE BONPOCHI

1. CrexuoMeTpuuecKue 3aKOHBI: 3aKOH COXPaHEHUsS MacChl, 3aKOH
MOCTOSIHCTBA COCTaBa (1aJbTOHUABI U OEPTOJUIH/IBI) U UX POJIb B XUMHH. ['a30BbIe
3aKOHBI: 3aKOH ABOraapo, ypaBHenne MenzaeneeBa-Knaneiipona

2. llepuomuueckuit 3axkoH JI. WM. MenaeneeBa. CoBpemMeHHas
dbopmynupoBka.  dusmyeckoe  obocHoBanuwe. Ilepuoamueckass  cucrema
(«kopoTkasi» u «anuHHass» (opmer). Knaccudukanus snementoB [1C. Ilpenens
pacmupenus 11C.

3. OCHOBHBIE TIOHATHUS M ONPEAEICHHUS TEPMOJMHAMUKHU: CHUCTEMA U
OKpy’Karoliass cpefa, KOMIOHEHT, a3a. CBoilcTBa CHCTEMBl. ODHTAJIBIUS.
DHTaNbIUS XUMUYECKON pEaKIUu.

4. DHTanbnuss 00pa3oBaHus BemiecTBa. CTaHIAPTHOE COCTOSTHHE BEIIECTBA.
3akoH ['ecca. Pacuer sHTanbnuii peaxkiuii ¢ UCMOJIb30BaHUEM 3akoHa ['ecca (Ha
KOHKPETHOM TIpuMepe).

5. CaMOmnpou3BOJIbHBIE W HECAMOIIPOU3BOJIbHBIE MPOIECCH B MPHUPOJIC
(mpumepsl). Makpo- U MHUKPOCOCTOSIHUS. TepMoauHaAMHUUECKass BEPOSTHOCTb U
sHTponusi Bo3pacTaHue HHTPONHMM KakK JBWXKYIAs CHJIA CaMOIPOU3BOJIBLHOTO
nporecca.

6. OHTponus BeleCTBAa. 3aBUCUMOCTb SHTPONUU  BELIECTBA  OT
TEeMIIepaTyphbl, 00bEeMa, arperaTHOT0 COCTOSHUSA (TIPUYMHBI  3aBHCHUMOCTH,
€AVHULIBI U3BMEPECHUS).

7. OHTponUA  XUMHUYECKOW  pPEaKIHH. TunuuHele  OPOLECCHI,
COTMPOBOXK/IAIOIINECS YBEIMYCHUEM U YMEHBIICHUEM OJHTPONUU (TIPUMEPHI).
PacueT sHTponMu XMMHYECKOU peakinu (Ha KOHKPETHOM IpUMeEpe).

8. Onepruss ['mb0ca u CcamMONPOU3BOJIBLHOCTh XHMHYECKOM pEaKIuu.
CranpnaptHas sHeprust ['mb0ca oOpa3zoBanust BemlectBa. CraHgapTHas SHEPIUs
['u66ca xumudeckon peakuu. PacueT ctangaptHoi s3Heprun ['m66ca Xxumudeckon
peakiuy (Ha KOHKPETHOM IIpuMepe).



9. DOueprus ['mb0ca oOpa3zoBaHus W TepMOAMHAMUYECKAs AaKTUBHOCTH
BemiecTBa. Pacyer sHeprum ['mbOOca peakuuu ¢ y4eTOM AaKTUBHOCTH BEIIECTB.
Kakue BBIBOABI MOXKHO CAENaTh MO 3HaKy U BennuuHe AG u AG®?

10. TepmonnHaMUYECKOE ONMMCAHUE XUMUYECKOro paBHOBecusa. KoHcTaHTa
paBHOBECHA XMMHUYECKON peakunu. AKTUBHOCTh KAKMX YYAaCTHHKOB PEAKIUHU U
MIOYEMY OTCYTCTBYET B AHAJINTUYECKOM BBIPAKEHUU ISl KOHCTAHTBl PAaBHOBECHS?
3aBUCUMOCTh KOHCTaHThI PABHOBECHS OT TEMIIEPATYPBHI.

11. Cxopocts xummuueckor peakiuu. CpeaHsiss U HUCTHHHAs CKOPOCTb.
@akTOphl, BIMSAIONIME HA CKOPOCTh pEakIuu. MeToabl 3KCIEPUMEHTAIBHOIO
ONpEJENCHUs] CKOPOCTH  XUMHYECKUX  peakuuid (KOHKPETHBIA  TpuMep).
Oc00OEHHOCTH TETEePOTreHHBIX MPOIECCOB.

12. 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM pEaKUuu OT KOHLEHTPALWH.
OCHOBHOI 3aKOH XMMHYECKOW KUHETUKH. MOJNEKYJISPHOCTh U MOPSAOK PEAKIUU.
OKCnepUMEHTAIBHOE ONPEeIeHUE NOPAIKa peaKuK (KOHKPETHBIN IpUMeEp).

13. BinstHue temmepaTypbl Ha CKOPOCTh XMMHYECKOM peakuuu. [IpuamHbl
BIIUSIHUS. YpaBHEHUE AppeHHyca. DKCIIEPUMEHTAIBHOE OMNPEACICHUE SHEPTUU
aKTUBAIlMM  XMUMHYECKOM  peakuuu  (KOHKpeTHbIM  mpumep). Ilpumepsr
MPaKTUYECKOTO HCIOJIb30BAHUA W3MEHEHUs TeMIIepaTypbl I HW3MEHEHUS
CKOPOCTHU PEaKLHUH.

14. BinsHue karanm3aTopa Ha CKOPOCTh XMMHYECKOM peakuuu. [IpuumHb
BIIUSIHUSL. ['oMOreHHbldi ¥ TETEPOTECHHBIA  KaTalu3. ABTOKaTau3.
®depmeHTaTHBHBIA KaTanu3. UHrubupoBanue peaxiuu. [IpumMepsl mpakTHUECKOTO
UCITOJIB30BAHUS KaTAJIM3aTOPOB I U3MEHEHUS! CKOPOCTH PEAKLINN.

15. O6parumbie xumudeckue peakiuu. CKOpOCTh 00PAaTUMBIX XUMHUYECKHX
peakunii. Kunernyeckoe onucaHue XMMHUYECKOrO paBHOBecHs. CBS3b KOHCTaHTBI
paBHOBeCHsI OOpaTUMOM peaklMd ¢ KOHCTAHTAMM CKOpPOCTEH MpsIMOro u
00paTHOTO MPOIIECCOB.

16. CmemeHne XMMHUYECKOTO pPABHOBECHS IIPU HM3MEHEHUM BHELIHUX
ycnoBul. [punnun Jle [llaTense u ero kunetnueckoe 00OCHOBAHUE.

17. JlnHaMu4yecKue paBHOBECHUS, HE CBSI3aHHBIE C XMMHUYECKOM PEaKIUEH.
®da3oBble AUarpaMMsbl. JluarpaMMbl COCTOSIHMSI OJJHOKOMIIOHEHTHBIX CHCTEM (Ha
npuMepe noja 1 BoJbl).

18. MmuorokomrnoHneHTHele cucteMbl. Kommnonent. @aza. PacTtBOphI:
TBEpAblE, JKHIKHE, Tra3oo0pa3Hble. CrHocoObl BBIpAKEHUS HX  COCTaBa.
PactBopumocTs. HacblllleHHbIE W TEPECHIMIEHHBIE  PAcTBOpbL.  BinsHue
TEMIIepaTypbl HA pACTBOPUMOCTb BEILIECTB.

19. Ocmoc. OcMoTuueckoe naBieHue. buonornueckas pojib SBICHHS
ocMoca. Juanms.

20. DnekTpoautuueckas aucconumanus. ['maparaiuss MoHOB. 3aBUCUMOCTh
HHEPryM TUApaTalyy OT pa3Mepa U 3apsa UoHaA.

21. Dnextponuthl. CuiibHBIE U clIa0ble JIeKTPOJUTHI (puMepshl). CTeneHb
JUCCOIMAIlMM UM KOHCTaHTa JHUCCOLMAlMK CJadoro »JeKTpoiuTa. BrusiHue
KOHLIEHTpAIlMU U TeMIEPaTypbl HA CTENEHb AUCCOLMALIMU CTA00T0 3JEKTPOJIUTA.

22. CunbHbI€ 2JIEKTPOJUTHI (TpuMepsl). MoHHas cuia. AKTUBHOCTh HOHOB B
pacTBOpax CUIIbHBIX AMEKTPOIUTOB. KO3 huimeHT akTMBHOCTH.



23. Kucnotsl u ocHoBanus. Teopusi bpencrena u Jlaypu. [Iporonurnyeckue
paBHOBeCHs. Teopus KUCIOT U OCHOBaHUM JIprouca.

24. HonHoe mnpousBelcHHE BOAbL. BiusiHMe TemmnepaTypbl Ha HMOHHOE
MpOM3BEICHUE BOIbI. Bonopoaueli nokasarens pH.

25. 'maponu3 pacTBOPOB coJield (mpoToauTuyeckoe paBHoBecue). [Ipumepsl
COJIEH, TUIPOJIM3YIOLIUXCA C O0pa30BaHUEM KHUCJIOW, IIETOYHOM M HEHUTpaabHOUI
cpensl. HeoOpatumelit ruponus (IpuMepsl).

26. KoHcTaHTa THIpoin3a U €€ CBA3b C KOHCTAHTAMH JIHCCOLMAIMU KUCIIOT
U OCHOBaHMH, oOpazyrommx coib. CTeneHb TuApoin3a. 3aBUCUMOCTh CTEHECHH
TUAPOJIU3a OT KOHIIEHTPAIUU COJIM U TEMIIEPATYPHI.

27. bydepnoie cuctembl. Pacuer pH OydepHoil cuctempl Ha mpumepe
arietatHoro Oydepa. YcrounBocTh OyPepHBIX cHUCTEM K J00aBKaM CHIIbHBIX
KHUCJIOT U OCHOBaHHIA.

28. bydepnbie cucrembl. Pacuer pH OydepHoil cucteMbl Ha mnpumepe
ammuayHoro Oygepa. bydepHsie cucteMbl B IpUpPOAE

29. PaBHOBecue ocanok-pactBop. [IponsBegeHne pacTBOPUMOCTH. Y CIIOBUS
BBINIAJICHUS U pAaCTBOPEHUS OCAJIKA.

30. OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuuu. CocraBnenue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B pacTBOpax (METOH 3JIEKTPOHHO-
MOHHOTO 0OajaHca).

31. BO3HMKHOBEHUE AIEKTPOJHOrO NOTEHIHANIA. V3MepeHne 31eKTPOIHOTO
noreHuuana. Bopopoaneii  2yekTpola. Pax  craHgapTHBIX — 3JIEKTPOIHBIX
MOTEHIIUAJIOB.

32. CrangapTHbIA 3JEKTPOAHBIN MOTEHIMAT. 3aBUCUMOCTH 3JIEKTPOIHOTO
IIOTEHIIMAalIa OT PeajbHbIX YCIOBUM. Y paBHeHne HepHcera.

33. HanpaBneHue caMONPOM3BOJIBHOIO MPOTEKAHUSI  OKUCIHUTEIBHO-
BocctaHoBuTenbHOM peakuuu (OBP). Beruucnenue AE° u AE OBP. Koncranra
paBHOBecusi OBP (Ha KOHKpeTHOM MpuMepe).

34. XuMHYECKME HMCTOYHUKHA TOKA. TOIUIMBHBIN 3JIEMEHT. OJIEKTPOJIU3.
Koppo3sus.

35. KBanTtoBoe omucanue MHKpocucteM. BomHoBas QyHkius (aTomHas
opbutanb). [noTHOCTH BeposITHOCTH. BUJI rpaHUYHBIX MOBEPXHOCTEH §-, p- U d-
AO. 3anonmuenune AQO »snektpoHamu. I[lpunmun Ilaymu. IlpaBunmo Xynnaa.
DHepreTuyeckue auarpaMMbl aTOMOB (Ha TpUMEpPE AJIEMEHTOB 2-ro U 4-ro
MIEPUOJIOB).

36. CpoiicTBa aTOMOB: paJNyC aToma, HHEPrusi MOHU3ALMU, CPOACTBO K
AJIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTh. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOMCTB
aTOMOB B IIEpUOJIaxX U rpynmnax nepuoanueckou cucremsl /. 1. Menaeneena.

37. Xumuuaeckas cBsi3b. [lepexpriBanne AO ¢ 00pa3oBaHHEM G- U TT-CBS3CH.
3anonneane MO  snextpoHamu. Ilpunmun  Ilaymu. IlpaBuno  Xynnaa.
XapakTEepUCTUKU CBA3U: SHEPTUs, JUIMHA, TOJISIPHOCTD.

38. Meron JIKAO-MO. 3HepreTuyeckue auarpamMMbl JIByXaTOMHBIX
MOJIEKYJI 1 MOHOB, 00pa30BaHHBIX djieMeHTamu 1-ro nepuoaa (H,*, Hy, Hy™, Hey").
KpaTtHOCTh ¥ IPOYHOCTH CBSI3H.



39. DHepreTnyeckue AuarpaMMbl TOMOSIIEPHBIX MOJIEKYJ 2 mHepuoja.
3aKOHOMEPHOCTH B HM3MEHEHUWU HMX CBOMCTB (IJIMHA CBS3HU, MPOYHOCTH CBA3H,
MarHUTHBIE CBOMCTBA).

40. IIpumenenne meroga JIKAO-MO ans onucanus oOpa3oBaHUs CBSI3U B
reTeposiIEPHBIX IBYXaTOMHBIX MOJIeKyax Ha mpuMmepe moiekyn CO, LiH u NaF.

41. T'eomeTpust U NOJAPHOCTH MOJEKyJ. llpenckazaHue reoMeTpudecKoro
CTPOEHUS MOJIEKYJ METOJ0M OTTaJKHWBAaHMS AJIEKTPOHHBIX nap (meton ['miutecnn).
['eomeTpus monekyn BeCl,, BF;, CHs, NH; 1 H,O.

42. Oobpa3oBanue BemecTB u3 Mojekyn. Cunsl Ban-nep-Baanbca (Tpu
COCTaBIJISIIONIMX). 3aBUCUMOCTh cuil BaHu-gep-Baanbca ot pasmepa MoOjeKyil.
Tunuynsie Ppunvyeckrue CBONCTBA MOJIEKYJIIPHBIX BEIIECTB.

43. BonmoponHas CBsI3b. OHEpPrus BOJOPOAHOW CBSI3M B CPaBHEHUU C
JpYrUMU BUJIaMU cBsi3U. CTPOEHHUE U CBOMCTBA BELIECTB C BOAOPOIHBIMU CBS3SMH.
buoxumuyeckas posib BOJIOPOJHBIX CBsi3el (B yriieBojax, Oenkax). OcobeHHoCTH
BOJIbI U (PTOPOBOIOPO/IA, 00YCIOBIECHHBIEC BOJOPOIHBIMU CBSI3SIMHU.

7. YAEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
OcHoBHas auTEpaTypa
1. I'mmaka H.JI. O6mas xumus. — JI.: Xumus, 2012, —728 c.
2. KoukapoB K.A. Heopranumyeckas XuMus B YpaBHEHHUAX peakuuid. YueOHOE
nocodue  «Jomymeno YMO 1o  KIacCHUYECKOMY  YHHUBEPCUTETCKOMY
oOpazoBanuto» 11 cTyaeHToB. U3n-Bo «IIpunt-nientpy», Hanpuuk, 2012 1. 350c.
3. Xaxanuna T.W. u np. Heopraamdeckas xumust: YueOHoe mocooue. T. M. Xaxanuna, B. 1.

['pebnbKOBa, H.I'. HukutiHa. - M.: FOpaiir, 2010. -288c.

JlonoTHUTEIbHAA JTUTEPATypa
1. Crenun b.[1., LIBetkoB A.A. Heopranmueckas xumus. —M.: Beicur. mik.,1994. —
607 c.
2. HoBukos I'.11. OcHoBBI 0011e# xumun. —M.: Beicmr. mk., 1988. —431 c.
3. 3agaum ¥ yrpaxxHeHHs Mo o0IIel XxuMuu.: YueOHoe rnmocodue / moj peaakiuen
H.B. Koposuna, M.: Beiciias mkosa, 2003, 255 c.
4. HoBoxeHoB B.A. Beenenue B Heopranmdeckyr xumuio: B 2 4. bapuayn:. U3xa-
Bo AI'Y, 1998; 1999. -742 c.
5. AxmeroB H.C. u ap. JlabopaTopHbie W CEMUHAPCKUE 3aHSITHS IO OOIIEH H
HEOpPraHUYEeCKOM XuMHH.: YdyeOHoe mocodue sl CTyleHTOB By30B M., Briciias
mkoJja, 2003, 367c.
6. Kypc xumun / ITox pen. H.B. Koposuna, 2-e uzz. - M.: Beicmas mkosna, 1990.
7. I'munka H.JI. 3agaun u ynpaxsaenus mo o6meit xumuu JI.: Xumus, 1985.
8. Hekpacos b.B. OcHoBbI 00mie#t xumuu. M.: Xumus, 1972-1973, T. 1,2 u 3.
9. Kapanerpsaan M.X., pakun C.1. Xumus. M.: Xumus,1994. 588c.
10. I'muaka H.JI. O6mas xumust. — JI.: Xumus, 2000. —728 c.
11. AxmeroB H.C. Xumusa. M.: BIII, 2001. 743c.
12. TperpaxoB FO.JI. , Mapteinenko JI.M. , I'puropseB A.H., [{uBagze A.IO.
Heoprannueckass xumusi. Xumuda siemMeHToB. M.: Xumusa, Kuura 1, 2001. 472c,
Knura 2, 2001. 583c.



13. Xumus: B 2 1./ Ilog pen. A.®. BopobneBa. Tom 1. Teopernueckrne OCHOBBI
xumun.- M.: UKI] «Akagemkuaura», 2004.-371 c.

14. TTaBnoB H.H. O6mmas u Heoprannyeckas Xumusi: Y4ueOHoe a7 By30B — 2-€
u3nanue, nepepadot., M., 2002, 448c.

15. TlpakTukyM mo oOIIel W HeopraHMYEeCKOW XUMHU: YdeOHoe mocoOue s
CTyACHTOB BbIciiee yuebHoe 3aBenenue. /JI.}O. AmukOeposa, P.A. Jluaun, B.A.
Monouko. — M.: Baanmoc, 2004 — 320c.

16. IlpakTukyM 1Mo oOIIe ¥ HEOPraHMYEeCKOW XMMHH: MocoOue JUisl CTYJIEHTOB
By3oB/mof pen. H.H. [Tasnora, B.1. ®ponosa, 2-¢ uza., M.: [Ipoda, 2002, 304c.
17. VYrait SI.A. OOmas 1 HeopraHuyeckast XuMus: Y4eOHUK By30B. — M.: Bricmas
mkoua, 2004.

18. OOmiass u HeopraHudeckass Xxumus B Bompocax: [locobue s By3oB / P.A.
Jluaun, JI.FO. AnukOepoBa, - 2-e uzj., nepepad. u gom. — M.: [Ipoda, 2004. -304 c.

Iepuoanyeckue U3gaHus
1. ’KypHan HeoOpraHn4eCKOrM XUMHUU
2. Xypnan Xumuda. Metoauka npenojaBaHusi XUMAN
3. KypHan Xumus B mkosue

HNuTepHer-pecypcesnl
1. KOMIUIEKT OMNOpHBIX CXEM-KOHCIIEKTOB MO TEMaM: 3JIEKTPOJIUTHYECKAs
JUCCOIIMAITNS; KUCIOTBI, OCHOBaHMs, aM(OTEpHbIE THUIAPOKCHIBI, COJIH Kak
AJIEKTPOJIUTHI;, pEaKIIMi HOHHOTO oOMeHa http://dissociation.nm.ru/ .
2. Kpurepunm npoOTEKaHUs  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU:
METOAUYECKas pa3zpaboTka ISt npenojaaBarenen XUMUH
http://som.fio.ru/item.aspid=10004859
3. Aaumanuu o xumuu http://som.fio.ru/items.aspid=10001380
4. TlonmyasipHass OmMOJMOTEKa XMMHYECKHX 3JIeMeHTOB. lcTopus OTKpbITHS,
¢dbuznyeckre CBOMCTBA 3JIeMEHTOB: http://www.n-t.org/ri/ps.
5. OoOyuyamomasi JHUHKJONeIMs: XuMHUsl .TeopeTuyeckre OCHOBBI OOIIEH,
HEOPTaHUYECKOM W OpPraHMYeCcKON XHMHUHU, TECThl, CIPABOYHBIC MaTepPHUAIIbI.
http://www.informika.ru/text/database/chemy/START.html.
6. bBecnuaTHblii Kypc XMMHMH. OJEKTPOHHBIA Y4yeOHUK 10 oOOwWeld U
HEOPTaHWYECKON XUMHUU: TEOPETUYECKUE OCHOBBI, OONBIIOE KOJIMYECTBO 3a7ad C
pElIEHUAMH, CIPABOYHBIE MaTepuaibl, JOMAIIHUE 3aJaHusl, PEKOMEHIALUU K
sk3ameHaM. http://www.anriintern.com/chemistry/intro.shtml.
7. OTkpbITass xumus. YueOHOe MmocoOue Mo XUMHH, cojepikaiiee 0a30BbIA H
JOTIOTHUTENBHBIA MaTepHas, WUIIOCTPAIMKA, CIPaBOYHbIE TaOIUIBI, pa30op
pEeIIeHU  TUMOBBIX  3a/Jad, 3aJaHds I CAMOCTOSITEIbHOM  palOTHI.
http://www.college.ru/chemistry/course/design/index.htm.
8. Xumus: yactp 1 .Matepuainibl o oOIel XMMUU: OCHOBHBIE TOHSTHUS XUMUH,
CTpOEHHUE aTOMa, XUMUYECKasl CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc



http://dissociation.nm.ru/
http://som.fio.ru/item.aspid=10004859
http://som.fio.ru/items.aspid=10001380
http://www.n-t.org/ri/ps
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
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9. Xumus: yactb 2 .Marepuaibl 10 HEOPTaHUYECKOW XMMHUHU OCHOBHBIE KJIACCHI
HEOPraHUYECKUX  COCJUHEHHM, MX CBOMCTBA M  CHOCOOBI  MOJy4YEHUSI.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.
10. HuTepecHble ONBITHI MO0 XUMHM .METOIMKM NPOBEAEHUS HEKOTOPBIX
3¢ (HEeKTHBIX JeMOHCTPAIMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/.
11. IIporpammHoe oOecneyeHHe MO XMMHUM .AHHOTHPOBAHHBIE CCHUIKM Ha
CYILIECTBYIOIIIME MpOrpaMMHBIE pecypchl mo xuMuu. http://chemicsoft.chat.ru/
12. Xumus XaJabKOreHOB. YueOHOE MOcoOMe IO HEOPraHHMYEeCKOW XHMHH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
13. Xumuuyeckuil JAeMOHCTPAUMOHHBIN JSKCHEPUMEHT: OaHK JaHHBIX.
TemaTuyeckas KOJJIGKIMS CCHUIOK HAa OPUTMHAIBbHBIE XYpHAJbHbIE CTaThbU U
kHUrH. http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.
14. Heopranuueckas xumusa. Bugeoonsitei B Enunoin kommekiuu [HOP
http://school-collection.edu.ru/collection/chemistry/.
15. OCHOBBI XUMHH: DJIEKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru
16. DnekTpoHHass OuONIMOTEKa Y4eOHBIX MATEpUajOB MO XHMHHM Ha MoOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/
17. WebElements: OHJIAMH-CIIPaBOYHUK XUMHUYECKUX AJIEMEHTOB
.http://webelements.narod.ru
19. Knaccuduxanus xumudeckux peakuuil. http://classchem.narod.ru
20. Kypc xumuu Ha cepBepe OecIIaTHOTO IUCTaHIIMOHHOTO 00pa30BaHUs
http://www.anriintern.com/chemistry/.
21. [Ilepuommueckmii 3akon J.M. MeHgeneeBa ©  CTpOEHUE aToOMa.
http://mendeleev.jino-net.ru.
22. IlonynsipHast OMOIMOTEKA XUMUYECKUX 3JIeMeHTOB .http://n-t.ru/ri/ps/.
23. Nurtepuer pPECYPCHI: http://www. xumuk. ru/,
http://www.nanometer.ru/2011/09/17/obshaa i _neorganicheskaa himia 261874.ht
ml., www.chem.msu.ru, www.himhelp.ru.

CnpaBounas npaBoBas cuctema «I'apant». URL: http://www.garant.ru.

CnpaBounas npaBoBas cucrema «Koncynbrantllmocy. URL: http://www.
consultant.ru

npogeccuonaibhbie NOUCKOBbLE CUCTEMbL:
[TonnoTekcToBas 6a3a nanubix ScienceDirect: URL: http://www.
sciencedirect.com.

Bupryanbabsie npubops (virtual instruments) - KOMIBIOTEPHBIE TTPOTPAMMBI,
UCIIOJHSIONINE, C TIOMOINBIO KOMIIBIOTEpA M OTHOCHTEIBHO HECIIOXKHOTO
obopynoBanusi (aHAIOTO-IMGBPOBBIX M IMGPOAHATIOTOBEIX TIpeoOpa3oBaTesei,
JATYNKOB W WCIIOTHUTENBHBIX YCTPOUCTB), (YHKIHH Pa3TMYHBIX MPUOOPOB.
Bupryanbpabie IprOOpPHI HCHIOIB3YIOT KaK JIJISI 3aMEHBI OOBIYHBIX MTPUOOPOB, TaK U
JUISL peau3aliii YHUKAJIbHBIX U3MEPEHUH, 111 KOTOPBIX HET OOBIYHBIX MPHUOOPOB.

Buptyanbable npuOopsl B (PU3UKO-XUMHUYECKOM DKCIIEPUMEHTE MOXKHO
HaWTH Ha caifte: http://pdeis.at.tut.by/

baszvr oanmnwix
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JI71st caMOCTOSITeNIbHOM, UHJIMBUTYaIbHOU pabOThlI, MOATOTOBKU MPOEKTHBIX U
UCCIIEIOBATENIbCKUX PabOT M0 MEeAaroru4eckod MpPakTUKE PEKOMEHYETCs
WCITOJIB30BATh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii J1OCTYN K Py MEXKIyHapOIHBIX
W3/IaTeILCTB U 0a3 JaHHBIX:

SciVerse Scopus(http://www.scopus.com)

OBC IPR BOOKS (http://iprbookshop.ru/)

IBC «KoncyabTant cryaenrtay (http://www.studentlibrary.ru)
Web of Science (WOS) (http://webofknowledge.com).

7.4. MeToauvecKkue yKa3aHusl K J1a00pPaTOPHbIM 3aHATHAM

MeToanyecKkue yKa3aHus K J1a00paTOPHBIM 3aHATHIM
1. XacanoB B.B., Xwunosa C.b., BungmxeBa M.K., UepkecoB 3.A. Xumus
(;1abopaTtopHblii ipakTukyM, yacTh ). M3n. KbI'Y, Hanpuuk, 2011, 98 c.
2. Koukapos XK.A. JlabopaTopHbie pabOThI 1O 00IIEH 1 HEOPTaHUUECKON XUMUU. —
Nzn. KbI'Y, Hanbuuk, 2010 r, 124c.
3. TxamoxoB H.U., KapoB A.A.UepkecoB b.X., Bunmmxesa M.K. Xwumwus
(3amanust u metoandeckue pekomenaauun). Mzn. KbI'Y, Hanpuuk, 2009, 46 c.
4. KapoB A.A., KoukapoB XK.A. JlabopaTOpHbII NPaKTUKyM IO OOLIEH XUMUHU.
N3n. KbI'Y, Hanpuuk, 2008 r. 70c.
5. KoukapoB X.A. JlabopaTophsiii mpaktukyMm. Yacte 1. OOmmii Kypc Xumum.
Hanpuuk, 2003r. 33c.
6. Koukapos XK. A. JlaGoparopusiii mpaktrkym. Yacts 2. Heopranudyeckas Xxumusi.
Hanpuuk, 2003r, 36¢.
7. KoukapoB X.A. Jlabopatopusiii mpaktukyM. OOmas xumusa. Hanbuuk, 2002r.
50c.
8. ®dusnueckas u KowtougHas xumus. (yd.-meton. pazpadborka) KbI'Y, Hanbuuk.
2004, 26 c. Komzoko X.A., Xakynos 3.J1., Bunamxkesa M.K., Uepkecos 3.A.

7.5. MeToanyecKkue yKa3aHUs M0 MPOBEICHUIO PAa3JINYHBIX Y4eOHBIX
3aHATHIi, K KyPCOBOMY NPOEKTHPOBAHMIO U APYTUM BHIAM CaAMOCTOSITEIHLHOI
padoTbI

Memoouueckue ykazanusa K npaKmMu4ecKum 3aHAmMUIM

[IpakTuueckue 3aHATHS MPEACTABISIOT OO0 0co0yI0 (hopMy OpraHU3AIIH
yu4eOHOro mporecca, B X0Jie KOTOPOro CTYACHT JOJDKEH NPUOOpPEeCTH YMEHUs
[oJlyyaTh HOBBIE YyueOHbIE 3HAHMS, WX CHCTEMAaTU3HPOBaTh; OINEPUPOBATH
0a30BbIMU  MOHATUSMU M TEOPETUYECKUMHU  KOHCTPYKIHMAMH  y4eOHOI
JTUCITUTUIMHBL, peniaTh MO3HABATENbHbIC 337]a4M; JIOTUYHO BBHICTPAWBATh YCTHHIC U
MUChMEHHBIE TEKCTHI. Llenpl0 MpakTUYECKUX 3aHATUH SIBISETCS MPHOOpETEHHUE
CTYJI€HTAaMU HOBBIX 3HAaHUH, YMEHUW U HABBIKOB, HEOOXOIMUMBIX IS
npodecCUOHANbHOMN EATeTbHOCTH, PA3BUTHE Y HUX TYMAaHUTAPHOTO MBIIUICHUS U
WHTEJUIEKTYaJIbHBIX CHOCOOHOCTEHW Kak Cpe/CTBA HHAMBUAYAJIbHOTO OCBOCHUS
yueOHOM JucuuIiMHbel. Bcee 93To  TpeOyer TIIATENbHOM MOATOTOBKU K
MPaKTUYECKUM 3aHATUAM. [Ipy MOATrOTOBKE K MPAKTUUYECKUM 3aHITHSM CIEAYET


http://www.scopus.com/
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MCII0JIb30BaTh BCIO PEKOMEHIOBAHHYIO JIMTEPATYPY, PA3MEIICHHYIO Ha OyMa)KHBIX
U JJIEKTPOHHBIX HOCUTENX. BHauane oOyyaromumMcs HEOOXOIUMO O3HAKOMHUTHCS
C IUIAHOM TPAKTHUYECKOTO 3aHSATHS, 3aT€M IMPOYUTATh TEKCTHI PEKOMEHIOBAaHHOM
JUTEPATYPHl U HAUTH WHGOPMAIINIO, HEOOXOAUMYIO I MHUCHbMEHHOTO OTBETA Ha
MTOCTABJICHHBIC BOIIPOCHI.

Oco060€ MecTo B CTPYKTYpE MPAKTUYECKOTO (CEMUHAPCKOTO) 3aHATUS UMEIOT
ydeOHbIE  JOKJIanasl Wi  pedeparsl, KOTOphIE TO3BOJISIOT  CTYIACHTaM
NPOJEMOHCTPUPOBATh  3HAHUST U YMEHHs, CBSI3aHHbIE C  TBOPYECKOM
CaMOCTOATENbHOCTBIO, U B IMIEPBYIO OYEPE]lb, YMEHUS YUTATh U TOHUMATh y4eOHbIE
Y Hay4YHBIE TEKCTbI, CHCTEMaTU3UPOBATh U KOHIIEITYaIU3UPOBaTh, COACPKAIIUECS
B HUX 3HAHMS B COOTBETCTBUM C OIPEJCICHHBIM aJIrOpUTMOM. [OTOBSCH K
JOKJIaay, HaJl0 MPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPy M COCTABUTH IUIAHbBI
MPOYUTAHHBIX TEKCTOB, YTO MO3BOJMUT COCTaBUThH IUIaH Jokiana. Ha ocHoBe
nokjana numytcs: pedeparbl. O0s13aTeNIbHBIM YCIOBUEM IMOJTOTOBKU pedepaTon
SIBJISICTCSI KCTIOJb30BAHKE JTOTIONTHUTEIHLHOU JTUTEPATYPHI.

MemoouuecKkue ykazanusa K camocmosamenvHoll padome.

CamocrosiTenbHas paboTa CTyI€HTOB, MIPEAYCMOTPEHHAsT yY€OHBIM TUIAHOM
B 00BeMe 57 4acoB OT OOIIET0 KOJIUYECTBA YacOB, JIOJDKHA COOTBETCTBOBAThL OOJIce
rIyOOKOMY ~ YCBOGHHIO  H3y4aeMoro  Kypca,  (QopMUpOBaTh  HaBBIKU
WCCIIEIOBATEILCKOW pabOThl M OPUEHTHPOBATH CTYJACHTOB Ha YMCHHE TPUMCHSITH
TEOPETUUYECKHE 3HAHUS HAa TpaKTUKe. 3alaHusl JUIsl CaMOCTOSITEIbHOM pPabOThI
COCTABJISIIOTCS TIO pasjieinaM W TemaM, [0 KOTOPbIM HE MPeayCMOTPEHBI
ayJIMTOpPHbIE 3aHATHs, JWMOO Tpedyercs MOMOJHUTEIBLHO MpopadoTaTh W
MIPOAHANIM3UPOBATh pacCMaTPUBAEMbIl TIperojaBareyieM MaTepual B o0beme
3aIJIaHPOBAHHBIX YaCOB.

Opranuzanusi caMOCTOATENbHON padOThl CTYJEHTOB OCYIIECTBISETCS IO
TPEM HapPaBJICHHSIM:

* OIIpe/IeNICHHUE e, MPOrpaMMBbl, TUIaHA 3a/1aHUsI WK PabOoThI;

* CO CTOPOHBI TPEMOoJaBaTe/sl CTYICHTY OKa3bIBA€TCS IMOMOIh B TEXHHUKE
U3YUYCHUST MaTepuaia, IMoA0Ope JUTEPaTyphl IS O3HAKOMJICHUS W HAIHMCAHHS
KypcoBoii paboThl, pedepara;

KOHTPOJIb YCBOCHMS 3HAHWW, NMPHOOPETCHHUS HABBIKOB IO JHCIHUILINHE,
OLICHKA BBITIOJIHEHHON KOHTPOJIBHOW U KYpCOBOM pabOTHI.

DopMBI CaMOCTOSTEIHLHOM PaOOTHI CTYJEHTOB - 3TO MUChbMEHHBIE PabOTHI,
W3YUYCHUE JINTEPATYPhI ¥ MPAKTHIECKas ACSTEIHHOCTb.

CaMocCTOsITeTbHOE HM3YYCHHE JIUTEPATypbl MOXHO TOJpa3[eInuTh Ha
OTJICJILHBIE BUIBI CAMOCTOATEILHON pabOTHI:

o u3ydeHue 6a30BOM TUTEPATYPHI - yUSOHUKOB U MOHOTpaUii;
W3Yy4YCHUE JOMOJHUTEILHON JIUTEPATYyPHI;

MEPUOANYECKUX U3TAHUM,
CHEIUATU3UPOBAHHBIX KHUT, TPAKTUKYMOB;
KOHCIIEKTUPOBAHUE U3YUYEHHBIX HCTOYHUKOB.

Camocmosimenvras paboma SBASETCA OJHUM U3 BUJOB Y4eOHOM

NEeATEIbHOCTH 00yYaroluxcsi, CIOCOOCTBYET PpPAa3BUTHUIO CAMOCTOSITEIBHOCTH,

O O O O



OTBETCTBCHHOCTH M OPIraHW30BAaHHOCTH, TBOPUYECKOTO TMOJXO/Aa K PEIICHUIO
nmpobiemM y4eOHOro U Mpo(ecCHOHATEHOTO YPOBHS.
CamocrosiTenbHast paboTa IPOBOIUTCS C IIEIBIO:

o CUCTEMATU3ALMH U 3aKPEIUICHUS MOJYYEHHbBIX TEOPETUUECKUX 3HAHUN
U IPAKTUYECKUX YMEHUI 00y4aronuxcs;

o yIIyOJIeHUS U PaCcIIUPEHUS TEOPETUIECKUX 3HAHUMH;

o (dbopMUpOBaHUS YMEHHI UCIIOJIb30BATH CHEIIUAIBHYIO JIUTEPATYPY;

@ pa3BUTHsA  TIO3HABATEIbHBIX  CIHOCOOHOCTEM M aKTUBHOCTHU
oOyuJaroluxcs: TBOPUYECKON MHUIIMATUBbI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

o (OpMUPOBAaHUSA CaMOCTOSITEIBHOCTH MBIIUIEHUS, CIOCOOHOCTEM K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHNIO U CaMOPEaIN3allNy;

o Pa3BUTHS UCCIIENOBATEIBLCKUX YMEHUM.

AynutopHasi camocTosTenbHas paboTa MO Y4eOHOW JUCIUIUIMHE Ha
Y4EOHBIX 3aHATHUSX IO HETIOCPECTBEHHBIM PYKOBOJICTBOM IIpPEINOAaBaTelisi U 1O
ero 3amaHuio. BHeaynuTopHas caMOCTOsITeNIbHas paloTa BBIMOJHSIETCS IO
3aJIaHUIO MperojaBartelisi 0€3 ero HeMoCPEICTBEHHOTO YYacTHsl.

Buael 3amanuii  asg  BHEaAyIMTOPHOM CaMOCTOSITEILHOM palboThl, HX
COJIEp’)KaHME U XapakTep MOTYT MMETh BapHaTUBHBIA U AU(dEpEeHIIMPOBAHHBIN
XapakTep, YYUThIBaThb CHEUU(PUKY HU3ydaeMOM  y4yeOHOW  JUCHMIUIMHBI,
WHIUBUYAJIbHBIE OCOOEHHOCTH 00YYaroIerocs.

Kontpone camocrosiTeibHOM pabOTBI M OIIGHKA €€  pe3yibTaToB
OpraHu3yeTcsl KaK eIMHCTBO IBYX (GopM:

- CAMOKOHTPOJIb U CAMOOIICHKA 00yJaroIIerocs;

- KOHTPOJIb U OLIEHKA CO CTOPOHBI ITPENOIaBaTEIS.

Opranuzysi caMOCTOATENbHYIO paboTy, HEOOXOAUMO TOCTOSHHO 00y4aTh
CTYJIEHTOB METO/IaM Takoil paboThl. [lakeT 3amanuiil 1711 cCaMOCTOSTENHHON PabOTHI
CIEQyeT BbIJABaTh B HAyajle CEMECTpa, OMNPEACIUB NPEACIbHBIE CPOKH HX
BBITIOJTHEHUS W ClIaud. 3aJaHus JJIi CaMOCTOSATEIbHOM pabOThl >KeJIaTebHO
COCTABJISITh U3 00A3aTENbHON U (DaKyJIbTaTUBHON YacTei.

Oprann3zanusi 1 OCyIIECTBICHUE KOHTPOJISI 3HAHUW CTYJICHTOB IO pa3Jeiy
«CamocrosTenbHass paboTa» TPOBOJAUTCS BO BHEYPOUHOM (opme Mo cucreme
ompoca, Oecea, oOpraHu3alid MW TPOBEJICHUM KOHTPOJBHBIX pPaboOT W
KOJUIOKBUYMOB, a TakKXe  JOMOJHUTEIbHOMY  M3YYCHHUIO  COJCp>KaHUs
MEePUOINYECKUX U3JIAaHUHN TI0 TIPpOoOIeMaM U3yUeHUsl TaHHON AUCIUTLIUHEI.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlns peanusanuy MO3HABATEIbHOW M TBOPYECKOM AKTHMBHOCTH CTYJICHTOB B
y4e0HOM TPOIIECCE UCIOIB3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbBIC TEXHOJOTUH,
JAIOIe BO3MOKHOCTH TOBHIIIATh KauyecTBO OOpas3oBaHus, Oojiee 3()PEKTUBHO
WCITIOJIB30BaTh YYEOHOE BpPEMSI M CHUXKATh JIOJIO PEMPOTYKTUBHOU ACSATEIHHOCTH
y4Jaluxcss 3a CUeT CHWKEHMSI BpPEMEHHM, OTBEJICHHOTO Ha BBINOJIHEHUE
CaMOCTOSATENbHON padOTHI.

bonpiroe = BHMMaHue — ynenmseTcss — MCIOJIb30BAHUIO  COBPEMEHHBIX
MEJarOrTMYeCKUX TEXHOJOTMH, OCHOBAaHHBIX HA HWCHOJb30BAHUM NEPEIOBBIX
WHHOBAIlMOHHBIX ~ TEXHOJOTWM B  MpenojaBaHuu  aucuuruiiebel.  [lon
WHHOBAllMOHHBIMM METOJaMU B BbICHIEM MNpo(deCcCUOHATBLHOM 00pa30oBaHUU



NOHUMAIOTCS ~ METOJbl, OCHOBaHHbIE Ha  HCIOJIB30BAHUU  COBPEMEHHBIX
JOCTMKEHUM HAayKu M HWH(OPMALMOHHBIX TEXHOJOrHMil B oOpa3zoBanuu. OHHU
HaIpaBJICHbl HA MOBBIIICHHE KaueCTBa MOJATOTOBKU MyTEM Pa3BUTHS Y CTYICHTOB
TBOPYECKUX CIOCOOHOCTEH U CaMOCTOSITENIBHOCTH (METOABl MPOOJIEMHOTO U
IPOEKTUBHOTO OOYYEHHsI, HCCIEIOBATEIbCKUE METOJbI, TPEHUHTOBbIE (HOPMBI U
T.J.).

Hcnonp30BaHne COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHH B y4eOHOM
poliecce MO3BOJISET:

- COYeTaThb BBICOKYI0 SKOHOMUYECKYI0 J(P(EKTUBHOCTH U THOKOCTH
y4eOHOTo TMpolecca;

- IIIUPOKO MCIOJIH30BaTh HHPOPMAIIMOHHBIE PECYPCHI B yUEOHOM IMPOIIECCE;

- CYILIECTBEHHO PaCIIMPUTh BO3MOKHOCTU TPATAUIIMOHHBIX (hopM 00ydEHHUS;

- TIO3BOJIAET PEaN30BaTh HOBBIEC d(PPeKTUBHBIE (HOPMBI OOYUECHUS.

PaboThl 0 BHEAPEHWIO M MCIOJIB30BAHUIO COBPEMEHHBIX WHHOBAIIMOHHBIX
TEXHOJOTHI 00y4YEeHHsI POBOSATCS B HECKOJIBKUX HAPaBICHUSX:

- CO3/IaHHE€ COBPEMEHHOT0 Y4eOHO-METOAMYECKOro 00ECIeUeHUsI Y4eOHOTO
mporecca M COBEPUICHCTBOBAHME OpraHU3alldd ydeOHOro mpolecca IyTeM
BHEJPCHWE HOBBIX TEXHOJOTHHA OOydYeHHUs, B TOM YHCIE IUCTAHI[MOHHBIX
oOpazoBatenbHbIX TexHoaoruit (JJOT);

- NOpOrpaMMHO-TEXHUYECKOE oOecreyeHue ydyeOHOro mpouecca ¢
UCIIOJIb30BaHUEM COBPEMEHHBIX TEXHOJIOTUHN 00yUeHUS;

- mnosbimenne kBanudukaruu I[IIIC u VYBII B obmactu pazpaboTku
COBPEMEHHOT0 y4eOHO-METOJUYECKOTr0 OOECHEeYEeHUs U HCIOJIb30BAaHUS HOBBIX
TEXHOJIOTUI 00yUYEHUS;

HMHHOBaIMOHHBIE METO/IbI, UCIIOJIb3YEMbIE B 00pa30BaTEIbHOM MPOIIECCE:

1. Ucnionp3oBanne nHPOPMAITMOHHBIX PECYPCOB U 0a3 3HAHUM.

2. TlpumeHeHHE SJEKTPOHHBIX MYJIBTHUMEIUHHBIX YICOHUKOB W YUICOHBIX
OCOOUH.

3. OpueHTanus COJepX aHUs Ha JIY4YIIMEe OTEYECTBEHHBIE U 3apyOeiKHbIC
aHaJoru 00pa3o0BaTEIbHBIX IPOTPAMM.

4. [IpumeHeHne MpeanpUHIMATEIBCKUX HIIEH B COJEPIKaHUU KYpPCOB.

5. HWcnonb3oBanue mnpoOIeMHO-OPUEHTUPOBAHHOTO MEKIUCIUIUIMHAPHOTO
MOJIX0/1a K M3YUYEHHUIO HayK.

6. [lpuMeHeHne aKTUBHBIX METOJIOB O0YUEHHUSI, KKOHTEKCTHOTO OOYUEHUs» U
«00y4eHHMsI Ha OCHOBE OTIBITa.

7. Wcnonb30BaHWE METOJOB, OCHOBAaHHBIX HAa M3YYEHUHM MPAKTUKH (case
studies).

8. Hcnonb3oBaHME MPOEKTHO-OPraHU30BAHHBIX TEXHOJOTHM O0O0y4YeHHs
paboTe B KOMaH/I€ HaJl KOMIUIEKCHBIM PEIICHUEM MPAKTUYECKUX 3a/1a4.

Bce 3T0 mo3BONSET CTyaeHTaM — OpPraHM30BaTh M MPOBOAHWTH HAy4YHO-
UCCJIEIOBATENBCKYI0 JIEATENbHOCTh M MPEAIoJiaraeT BBINOJIHEHUE paboT IIo
U3YYEHHBIM paslieJlaM M HHTepecaM, a TakKe MPOSBICHUI0 TBOPYECKHUX
CIIOCOOHOCTEH U CaMOCTOSITENIbBHOCTU CTYIEHTOB.



Ilegarornyeckue
TEXHOJOTHH

JlocTuraembie pe3yJibTaThl

[IpobiiemHOE 00yUeHHUE

Co3nanme B ydeOHOM
NpoOJIEMHBIX  CHUTYaIluit U OpraHu3anus
AKTUBHOM  CaMOCTOSITCIILHOM  JESITCILHOCTH
CTYyJICHTOB IO HMX pPa3pelICHUIO, B PE3yJbTare
Yero MPOUCXOAUT  TBOPYECKOE  OBJIAJICHUE
BHAHUAMH, YMEHUSIMU, HAaBbIKAMHU, Pa3BUBAIOTCS
MBICJINTEIIFHBIE CIIOCOOHOCTH.

ACATCIIBHOCTHU

PasHoypoBHEBOE O0yUeHUE

Y
BO3MOXHOCTDb
BHHUMAHNUC CHIIbBHOMY,

npernoaBaTesns HOSIBIISICTCSI
noMorarb  ciabomy, yAENATh
peanusyeTcsi KellaHue
CIJIBHBIX  ydalquxcs ObIcTpee U IIyOxke
npoABUratbcs B oOpazoBaHuu.  CuibHbIE
ydarecs YTBEPKAAOTCS B CBOMX
CIIOCOOHOCTSIX, CJIa0ble MOJY4Yar0T BO3MOXKHOCTb

MCTIBITHIBATh  YUYEOHBIM  yCHeX, IMOBBIIIACTCS
YPOBEHb MOTHUBAIIMH YUCHBS.

[[poekTHBIE METOJIbI OOYUYEHUS PaGota 1mo 1JaHHOM METOIUKE JAET
BO3MOXXKHOCTh ~ Pa3BUBaTh  WHIWBUAYaJbHbBIC

TBOPUECKHE CIIOCOOHOCTH CTYJIEHTOB, OoJee
OCO3HAHHO IMOAXOJUTH K MPO(HecCHOHATEHOMY U
COIMATILHOMY CaMOOTIPEICIICHHIO.

cciaenoBaTrenbCckue METOIBLI B
oOydeHUU

Haer BO3MOXHOCTb CTyJEHTaM
CaMOCTOSITEJIbHO  TOMNOJIHATH CBOWM  3HAHUSA,
rTyOOKO BHUKAaTh B HU3Y4aeMyl MpoOiIeMy u
MpeAnoJiaratb MyTH €€ PelIeHUs], YTO BaXKHO MpHU
bopMUPOBAHUU MUPOBO33PEHUS. ITO BAXKHO JIJIS

ONPENCICHUS]  WHAWBUIYAIbHON  TPaeKTOPUH
[Pa3BUTHUS KaXKJIOTO CTY/ICHTA.
TeXHOJIOTUsl KMCIOJB30BAaHUS B Pacmmpenue Kpyrosopa, pa3BUTHE
OOy4YeHHH WIPOBBIX METOJIOB: [MO3HABATEILHOW IeATEIHbHOCTH, (OPMHPOBAHUE
POJIEBBIX, HEJOBBIX, U JIPYTUX [OIMPEACICHHBIX YMEHUU 151 HAaBBIKOB,

BUJIOB 00YYarOIMIUX UTP

HEOOXOMUMBIX B TPAKTUYECKON N1€ATETHHOCTH,
pa3BUTHE OOIICYYCOHBIX YMEHHIN 1 HaBBIKOB.

OOyuyeHue B COTPYIHUYECTBE
(xkomaHaHas, rpyInIoBas
paboTa)

CoTpyIHMYECTBO TPaAKTyeTCs Kak wujes
COBMECTHOM  pa3BUBAWOIIEH  JEATECIbHOCTU
B3POCIBIX u MOJIPOCTKOB, Cytb
WHIMBUYaJIbHOTO MOAX0Aa B TOM, YTOOBI UATH
HE OT Y4eOHOro mpeameTra, a OT JIMYHOCTH K
npeaMeTy, UATH OT TeX BO3MOXKHOCTEH,

KOTOPBIMHK pacnojiaract CTyacHT, IIPUMCHATH




IICHUXOJIOTO-IIEAJarOrH4cCKUe JAUAarHOCTHUKH
VIMYHOCTH.

JlcTaHIIMOHHBIE [Tpumenenue UHPOPMAITMOHHBIX U
00pa30BaTENbHBIC TEXHOJIOTHH  [TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH  TIpH
OTIOCPEIOBAaHHOM (HAa pPACCTOSHUHM) WJIM HE
MOJIHOCTBIO OMOCPEIOBAHHOM B3aWMOJICHCTBUU
oOyuaronierocs MO3BOJISIOT pa3BUBaTh
MHANBUAYyaJIbHBIE  TBOPYECKHME  CIIOCOOHOCTH
CTyJICHTOB, Hay4YuTh UX 0Oo0Jee OCO3HAHHO

[TOJIXOJUTh K npoecCuOHaTLHOMY
CaMOOIIPENIEICHHUIO.
310poBbECOEpEraroIe Hcnonp30BaHue  JaHHBIX  TEXHOJOTUH
TEXHOJIOT MU [O3BOJIIIOT PAaBHOMEPHO BO BpeMsS 3aHATUS

paclpenensaTb  pasjiMuHble  BHUABI  33/1aHUM,
YepenoBaTh MBICIUTEIBHYIO JIEATEIBHOCTh C
(u3nuecKkoi,  OmpenenaTb  BpeMs  OAAuu
CJIIO)KHOTO  y4eOHOTrO Marepuana, BBLIEIATh
BpEMsI Ha MPOBEJECHUE CAMOCTOSITENBHBIX paloT,
HopMaTuBHO mpuMeHsaTe TCO, 4yro maer
[0JIOKUTENIbHBIE PE3YJIbTaThl B O0YUEHUH.

Cucremy MHHOBAIlMOHHOMN dopMupoBaHuEe MEPCOHUPUIIUPOBAHHOTO
OILICHKH «TTOPTHOIHIOY ydeTa JOCTHUKEHUU CTyJIeHTa KaK MHCTPYMEHTa
MEJarornyeckoil  MOAJEPKKH  COIMAIBHOTO
CaMOONPEACIICHUS, OINPEIEICHUsS] TPACKTOPUU
WH/IVB. PA3BUTHUS JINYHOCTHU.

B ydeOHOM mipoliecce HMCHONB3YIOTCS AKTHBHbIE W HWHTEPAKTUBHbBIE
(¢GopmblI npoBEACHUS 3aHATHN: JOKJIAIbl C MPE3CHTALMEN, aHAIU3 MPE3CHTAlUU
COBMECTHO CO CTYJIECHTaMM, 3allMTa aBTOPCKUX MPOEKTOB, pEIICHUE
CUTYallMOHHBIX 3a/lad, pa300p KOHKPETHBIX CHUTYyalMil IO TeMaMm, BCTPEYH CO
CHEIUATMCTaMH B 001aCTH (PU3UUECKON KYJIbTYPhI M CTIOPTA.

KomnbrorepHasi cuMyJsinMsi: B KOMIIBIOTEPHOM Cpele € IOMOIIbIO
MMEIOIMUXCS ~ MPOTPaMMHBIX  CPEICTB  MOJEIHMPYETCS Ta  WIW  MHad
npodeccuoHalbHas (TEXHUYECKasl, DKOHOMHUYECKAas WM HWHas) CHUTyalus,
npobjieMa WM 3ajada, Mojeidb. Ha 5Toi ocHOBe oOTpabaThIBAeTCsS MPUHSTHE
TEXHUYECKUX WM  yOpaBieHYecKux pemieHnil. Ilpu sTomM  TpeOyroTcs
CaMOCTOSITEJIbHBIA TIOUMCK M MpopadboTka MHOOPMALMK MO OTACIBHBIM BOIIPOCAM
TEOPETHUYECKOr0 Kypca, KOHCYJbTAallUM MPENoAaBaTeNs, B3aUMOJICUCTBHE C
COKYpPCHUKaMHU, CO3/IaHHe TBOPUYECKUX TPYMII C pacnpeaeseHneM QyHKIHUN 1 TIp.

NuTepakTuBHBbIE BHCOJEKIMHA ¢ CHHXpOHHbIMH chaainamu (MBCC)
MpeTHA3HAYCHBI JIUIS TIOBBIIIEHUST KadecTBa W 3(P(HEKTUBHOCTH OOYUYEHUS 3a CUET
o0ecreuynBaeMoro MMHU BBICOKOTO KO3(PHUIMEHTa Mepeayn Meaarorunaeckoro
BO3JECHCTBUS, OKa3bIBAEMOTO HAa CTYJICHTOB IPENOJAaBATEIIEM.



WNHTepakTuBHOE O0OyY€HHE OCHOBAHO Ha MPSIMOM  B3aUMOJEHCTBUU
CTYJEHTOB CO CBOMM OIIBITOM W ONBITOM CBOUX APY3€H, TaK KaK OOJBUIMHCTBO
MHTEPAKTUBHBIX YIPAXHEHUH 00pariaeTcs K ONbITy CaMOT0 y4allierocs.

AKTHBHBIC (opMBbI 00y4YeHHUsI: T/i€ ydallHecs SBISIOTCA ‘CyOBEKTOM
oOy4deHusl, BBIMOJHIIOT TBOPYECKHE 3a/JaHUsA, BCTYMAalOT B JHAJOT C
npenojasareneM. OCHOBHbIE METOJbI 3TO TBOPYECKHUE 3aJaHUsS, BOIPOCHl OT
CTYACHTA K IIPENOJABaTENI0, U OT MIPENOAABaTEIS K CTYICHTY.

IIaccuBHbie ¢opmbl 00y4eHHsi: TJ€ CTYACHTHl BBICTYHAlOT B pOJIU
“o0bekTa” 00yuyeHHs, KOTOpbIE JOJKHBI YCBOMTH M BOCIIPOM3BECTH MaTepHall,
KOTOpBIM NEpEeNaeTcsi UM MPEnoJaBaTeleM - HMCTOYHMKOM 3HaHUN. OCHOBHbBIE
METO/IbI 3TO JIEKLUs, YTEHUE, OIPOC.

b

8. MartepuajibHO-TEXHUYECKOE O0ecnevYeHue I CIUIIUHbI.
WNHTepakTUBHBIA  KJIAcC, OCHAIIEHHBIM OOOpYJOBaHUEM: CTEHIAMH,
UH()OPMAITMOHHO-U3MEPHUTEITBHBIMUA  CHCTEMaMH, JJICKTPOHHBIMH  CpPEJICTBAMU
OOy4eHHMs 1 KOHTPOJISI 3HAHUHM CTYJIeHTOB. KOMITbIOTEpHBIN Ki1acc.

8.1. JlekmnoHHEIE 3aHATHA:

* AyauTopuH, OCHAIIEHHbIC MYJIBTUMEIMIHON anmapaTypoi (IpoeKTop,
AKpaH, KOJIOHKH, KOMITbIOTEP/HOYTOYK).

* JIeKIIMOHHBIE ayAUTOPUH (JTOCKA, MEJI, YKa3Ka)

8.2. JlabopaTopHbie 3aHATHSI MPOBOJATCA B JABYX YYEOHBIX JabOpaTOpusix
kadeapsl HeOpraHudeckod u (usMyeckoi xumum (oOmas miomags — 80 M2),
OCHAIIIEHHBIX BCEM HEOOXOAMMBIM y4e€OHBIM JIa0OpaTOPHBIM OOOpPYAOBAaHUEM H
peaKkTUBaMH, B TOM YHCIIE:

- KOMIUJIEKT Y4eOHOro j1abopaTOpHOTO OO0OpYy/IOBaHMS, BKIIIOYAKOIIMK B ceOs
HEeoOXoauMoe TPUOOPHOE M XMMHYECKOe oOecredeHre yd4eOHOro mpoiiecca o
oO111eif 1 HEOPraHUYECKOU XUMHUH;

- mabopartopHass MeOenab: CTONBl XWMHYECKHE, INMKa(bl BBITSHKHBIC, TYMOBI
MOJKaTHBIC, MOWKHU U JIP.;

- yueOHO-71a00paTOpPHBIM  KOMIUIEKC  «XHUMHS», BKJIIOYAIOMMUA  MOAYJHU
«TepmocTaTy, «INEKTPOXUMHUSD;

- nmpoyee JsabopaTOpHOE OOOpyJOBaHHE U MNPUOOPHI, HEOOXOIUMBIC IS
MPOBEICHHUS Y4eOHOro 3KcrepuMeHTa: pH-meTpsl, 1MeHTpUudyTH, TUTPOBATHHBIC
YCTaHOBKH, CTEKJsiHHAasg W (dapdopoBas XUMUYECKas TOCyAa, XUMHUYECKUE
PEaKTUBBI U Jp.;

- yueOHo-HarmsigHeie mocobust: [lepuonnyeckas tabmuna JI.M. MenaeneeBa, psia
HaIpsHKEHUH METaJTOB, TaOIUIIA pACTBOPUMOCTH COJIEH.
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I[J'IH CTYACHTOB C OIpaHUYCHHBIMH BO3MOXXHOCTAMH 3J0pPOBbS CO3JaHbI



creruaibHble YCIOBHUS JUIsl TOJIydeHHs oOpa3oBaHus. B 1Lensix JOCTymHOCTH
NOJIy4eHHUs]  BbICIIEr0 oOpa3oBaHMs MO  00pa3oBaTeNbHBIM  IpOrpammam
WHBAIMJAMU M JIMIAMH C OrPAHUYEHHBIMM BO3MOXXHOCTAMH  3J0POBBS
YHUBEPCUTETOM oOecrieunBaetcs: 1. AJbTEpHATHBHOW Bepcued O(UIIMATEHOTO
cailta B cetn «MHTepHer» mia cnaboBupamux; 2. IlpucyrcTBue accucrTeHTa,
OKa3bIBAIOIIIETO 00yYarOIIEMYyCsi HEOOXOUMYIO TTOMOIIIb; 3. /{151 MHBATUAOB U JIHIT
C OIPAaHHYEHHBIMU BO3MOXXHOCTSMHM 3J0POBBSl MO CIYXy — AYOJIMpPOBAaHUE BCIyX
CIpaBOYHON HH(OpPMAIMK O pacluCaHuU YYEOHBIX 3aHATUH; oOecredyeHue
HaJUIeKAUMU 3BYKOBBIMU CPEICTBAMHU BOCHpOU3BeAeHUs uHPpopMauuu; 4. s
WHBAIWJIOB W JMI C OrPAHUYEHHBIMU BO3MOYKHOCTSMHU 300POBbS, HMEIOLIUX
HapylIeHUsI  OMOPHO-IBUTATEIIbHOIO  ammapara, CO3JaHbl  MAaTepHUAIbHO-
TEXHUYECKUE YCIOBUS OOECHeuMBalOIIMe BO3MOXKHOCTh OecrpensiTCTBEHHOTO
JocTyna 00y4yarouxcs B yueOHble MOMEIICHHsI, 0ObEKTY MUTAHUS, TyaJIeTHbIE U
JIpyrue TOMEIIECHUS YHUBEPCUTETa, a TakkKe NpeObIBaHUS B YKa3aHHBIX
NOMEIICHUAX (HAJIMYUEe PACUIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U APYTrUX
MPUCHIOCOOJICHU ).
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