MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 OOGm1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 1 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 59 ot «29 » 6 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne

PazpaboTuuk:

JIOIICHT, K.T.H. Kapeapa POTOM C. H. Jleonon

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapst POTOM H. H. Hecmenosa
npodeccop kadenpst [Ip>D H. C. JleroctaeB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYJACHTOB COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHUH M CBOMCTBAX XUMHUYE-
CKHX BEILECTB M 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB.

1.2. 3agaun IMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;

— H3YUYCHHC CBOMCTB XMMHYECKUX CHUCTEM,
HU3YUYCHHUC B3aUMOCBA3U MCIKIAY HpHpOHOﬁ BCIICCTBA U €TO peaKHHOHHOﬁ CIIOCOOHOCTBIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctunnuna «Xumus» (b1.5.2) otHocuTcs k 61oky 1 (6a3oBast 4acTh).
[TocieayromuMu TUCIUTIIMHAMH SIBIISTIOTCS: Be30IMacHOCTh KU3HEIEATSIIBHOCTH.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKHU;

—  OIIK-2 criocoGHOCTBIO BBISABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

—  OIIK-5 criocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIC MPUEMBI OOPaOOTKH M MPEICTABICHHUS JKC-
NEPUMEHTAJIbHbBIX JAHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHBIE XMMUYECKHE TOHATHUS U 3aKOHBI

—  YMeTb IIPUMEHATh XUMUUYECKUE 3aKOHBI JIJIsl PEIIEHHs IPAKTUYECKUX 3a7ay

— BJIaJieThb HaBbIKAMU IPAKTUYECKOr0 NPUMEHEHHUS 3aKOHOB XUMHHU

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOIl padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0uu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

1 cemectp

AynuTtopHble 3aHATUSA (BCETO) 54 54
Jleknun 18 18
[IpakTnueckue 3aHATHS 20 20
JlaGopatopHbie pabOThI 16 16
CamocrosTenbHas paboTa (Bcero) 54 54
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 4 4
IIpopaboTKa JEeKIMOHHOTO MaTepuana 24 24
CaMocTosTeNbHOE N3yYeHUE TEM (BOIIPOCOB) 2 2
TEOPETUYECKOM YacTu Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 24 24
Bcero (6e3 sx3amena) 108 108
OO61mas Tpy10eMKOCTb, 4 108 108
3auetHbie EquHutb 3.0 3.0
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5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl IMCOUILIAHBI M BHALI 3AaHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

Bcero
Mpax. | Jla6. Cany, | 13COB dopMUpyeMbI
HasBanus pa3nenos QUCHUTIIINHBL Jlek., q (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUN
Ha)
1 cemectp
1 OcHOBHBIEC OHATHUS U 3aKOHBI XUMHUH 2 2 0 4 8 OIIK-1, OIIK-
2, OIIK-5
2 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 2 2 0 6 10 |OIIK-1, OIIK-
coennHeHMi. PeakiinonHas ciocoOHOCTh 2, OIIK-5
BEIIIECTB
3 Crpoenue aroma. [lepuonnueckuii 3a- 2 2 0 8 12 | OIIK-1, OIIK-
KOH Y MEpUOANYECKasi CUCTEMa XUMUYe- 2, OIIK-5
ckux aneMmeHToB [[.M. Meneneera
4 XuMu4decKkas CBs3b 2 2 0 10 14 | OIIK-1, OIIK-
2, OIIK-5
5 DHepreTuka XMMHYECKHX MPOLIEC- 2 4 4 12 22 | OIIK-1, OIIK-
COB.XHMMUYECKasi TEPMOJIHMHAMUKA 2, OIIK-5
6 XuMu4YecKkas KHHETHKA. X UMHUYECKOC 2 4 4 6 16 |OIIK-1, OIIK-
paBHOBECHE 2, OIIK-5
7 DnexTpoxumuueckue npoueccel. Kop- 4 4 4 6 18 | OIIK-1, OIIK-
pO3Hsl METAJLJIOB 2, OIIK-5
8 da30BbIC PABHOBECHSI B TETEPOTrE€HHBIX 2 0 4 2 8 OIIK-1, OIIK-
cHCTeMax 2, OIIK-5
Hroro 3a cemectp 18 20 16 54 108
Hroro 18 20 16 54 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JeKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
HasBaHus pasienos Copeprxanue pazznenoB quctuminHel (mo | Tpymoemkocts, | DopmupyeMsble
JICKIIHSIM) q KOMIICTCHITUHI
1 cemectp
1 OcHoBHble oHATHS | [IpenmeT Xxumuu. ATOMHO-MOJIEKYIISIpHAs 2 OIIK-1, OIIK-
Y 3aKOHBI XUMHUH Teopusi. OCHOBHBIE OHATHUS: aTOM, MOJIEKY- 2, OIIK-5

J1a, XUMHAYECKUM 351eMeHT. [IpocThie u cinox-
HbIE BellleCcTBa. fBieHue amnorponuu. Mo-
JeKyisipHas Macca. Mosnb. MonsipHast Macca.
CrexuoMeTpruyecKue 3aKOHbI: 3aKOH SKBUBA-
JICHTOB (TIOHSATHE KBUBAJICHTA U DKBHUBA-
JIEHTHOM Macchl), 3aKOH MOCTOSIHCTBA COCTa-
Ba XMMHUYECKUX COCTUHEHUH. I a30BEIe 3aK0-
HBI: 3aKOH OOBEMHBIX OTHOIICHUM, 3aKOH
ABoranpo. [lepuognueckuii 3aK0H U TEOPHUS
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CTPOCHUA XUMHNYCCKUX COC,Z[HHCHI/Iﬁ.

Hroro

2 OCHOBHBIE KIaCChI
HEOPTraHUYECKUX
coeauHeHuit. Peakimon
Hasl CIIOCOOHOCTh
BEIIICCTB

Knaccudukarus XuMA4eCKUX COSAMHEHUN.
Creniens oknciaeHns1.OCHOBHBIE KITACCHI
HEOPraHWYEeCKUX coequHeHuit. Kucnorsl,
COJIN,0CHOBAHUS, OKCUJIBI, UX KJIacCU(UKa-
M M XUMUYecKHe cBoiicTBa. KucioTHo-
OCHOBHEIE cBoMicTBa BemecTB.CBOUCTBO aM-
dorepHOCTU. PeakiinonHast cmiocoOHOCTh
aM(OTEepHBIX OKCUIOB M THAPOKCH]IOB.
Tumne! coneit. I3MeHeHnEe KMCIIOTHO-OCHOB-
HBIX CBOMCTB 3JIEMEHTOB IO MEPHOJIAM U
rpymnmnam. DIeKTPOIUTHL. DIEKTPOIUTHYE-
CKast TUCCOITHAITHS

Hroro

OITK-1, OTIK-
2, OTIK-5

3 CrpoeHue aroma.
[Teprognueckuii 3ak0H
U IEpHOauYecKas
CHUCTEMa XMMHUYECKHUX
snemenToB J[.1.
MenneneeBa

CrpoeHue aToMa U IepHUOANYECKasi CUCTEMA
aneMmeHToB. Iloctynarsl bopa.KBanToBO-
MeXaHu4ecKkas Mojenb atoMa.Popma aToM-
HBIX opouranei (s, p). KBanrossle uncna.
[Mpunnun [aymu. [TpaBuno ['yaaa. [IpaBuio
Kneukosckoro. Ilepuo-nuueckas cucrema u
MOPSIIOK 3aIIOJTHEHUSI SHEPTETUYECKUX YPOB-
HEW B CTPYKType aroma. Pagnycel aTOMOB U
MOHOB.JJIEKTPOOTPHUIATEILHOCTh. DHEPrus
MOHM3AIINH, CPOACTBO K AIEKTpoHy. M3MeHe-
HUE CBOMCTB 3JIEMEHTOB U UX COCIMHEHH
10 NIEPUOAAM U TPYTIIaM.

Hroro

OIIK-1, OIIK-
2, OIIK-5

4 Xumunueckast CBSI3b

OCHOBHBIE BUJIbI XUMUYECKOU CcBs3U.IIpupo-
Jla XUMHYECKOMN CBA3U. XapaKTEPUCTUKHU XU-
MHuueckod cBsa3u. KoBaneHTHasICBA3b, MeXa-
HU3MBI ee 00pa30oBaHus: OOMEHHBIH, 10-
HOPHO-aKIenTopHsId. [TonsipHOCTE KOBa-
JIEHTHOU CBs3U. Teopusi BAJICHTHBIX CBA3EH U
00BsICHEHNE BAJICHTHOCTH 3JIEMEHTOB METO-
JIOM BaJICHTHBIX cBs3eil. OCHOBHOE U BO30Y-
J)KJIeHHOE cocTosgHre atoMa.lIpocTpaHCcTBEH-
Has CTPYKTypa MOJEKYJL TUIIbI CBSA3€EH — G,
nt.1onnas cBa3s. Meramnndeckas cBsa3b.Du-
3UYECKOE COCTOSIHME BellecTna. TBeproe
TEJNI0. DHEPrUsl KPUCTAITNYECKON PEIIETKH.
TuIbl KPUCTANTUYECKUXCTPYKTYP U UX
cBoiictBa. [lonstue rubpuanzanun. OCHOB-
HBIE TUTIBI THOPUIM3AIIHH.

Hroro

OIIK-1, OIIK-
2, OIIK-5

5 DHepreTruka
XUMHUYECKHX
IpoLEeCCOB. XMMUYECKA
s TepMOANHAMUKA

Xumuueckas TepMoauHaMuka. [louaruexu-
MHYECKOH cucTeMbl. Tumsl cuctemM.PaBHO-
BECHOE COCTOSTHUE CUCTEMBI. TUTIBITEPMO/IU-
HaMHUYECKHUX MPOIIECCOB: 00pa-TUMBIE,
HEOoOpaTUMbIE, CAMOIIPOU3BOJIb-HbIE, PABHO-
BecHbIEe. OCHOBHBIEC MOHATUATEPMOINHAMH-

OTIK-1, OTIK-
2, OTIK-5
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KW: BHYTPEHHSSI SHEPrus,padoTa, TerioTa.
[Iepsslii 3ak0H TepMO-AuHamMukH. [lonsaTHe
sHTanbmuu. Terno-Boit addext peakiuu, K-
30TEPMUYECKUEN IHIOTEPMUUECKHE peaK-
uuu. TepMOXu-MUYECKHE YPaBHEHUS U UX
ocobenHocTu.CTaHIapTHBIE TETUIOTHI 00-
pa3zoBaHus Be-11eCTB. 3akoH ['ecca, cren-
cTBHE U3 3aKk0-Ha ['ecca. TertoeMkocTs. I1o-
HATHE H-TPONUHU. BTOpOil U TpeTuit 3aKoH
TepMO-IUHaMUKH. CaMONPOU30BOJIbHBIE
MPO-1IECCHI. DHTATBITUUHBIN U SHTPOIHI-
HBIH(AKTOPBl XMMUYECKUX peaKluii. DHep-
rusil ub0ca.

Hroro

6 Xumuueckas
KUHETHKA.
XuMHYecKoe
paBHOBeCHE

XuMH4eckasi KHHETUKa. | OMOreHHbIE UreTe-
poreHHsie peakiuu. CKOPOCTh XUMH-UYECKON
peakuuu. 3aKOoH JEMCTBYIOIIMXMACC.
KoncranTa ckopoctu peakunu.lIpasuiio
Bant-T'opda. O6parumsie nHeoOpaTuMbie
xumHu4ueckune peakuuu.Koncranra paBHoBe-
cusl. 3aKOH JEMCTBY-IOIIKX MaccC Ul paBHO-
Becus. [IpuanunJle-1llarense. DHeprus ak-
TUBALlMU MypaBHEHHE AppeHnyca. 3aBUCH-
MOCTBCKOPOCTH PEAKIMH OT KaTaJanu3aropa.
Ka-rtanus.

Hroro

OIIK-1, OTIK-
2, OTIK-5

7 DNEeKTPOXUMHUYECKHE
nporecchkl. Koppo3us
METaJIOB

DNEeKTPOXUMHUUYECKHUE TIPoLiecChl. SBlIeHNE
9JeKTpoau3a. ['aTbBAaHMUECKHE DIIEMEHTHI.
CreleHb OKUCIICHHUS, OKHUCIICHHUE B BOCCTa-
HOBJICHHE. DJICKTPOHBIC MPOIIECCHI. DJIeK-
TPOJBIDKYIIAs cuia saemenTa. Ctanaapt-
HBIN BOJOPOAHBIN 3JIEKTPOJI. DJIEKTPOIU3 B
pacriiaBe. DJIEKTPOJIN3 BpacTBOPE. 3aKOHBI
anekTpoau3a. Berxoamno Toky. Kopposus me-
TAJJIOB:XUMHUYECKasl, JIEKTPOXUMHYECKASI.
3ammra METaJIJIOB OT KOPPO3UHU

Hroro

OTIK-1, OTIK-
2, OTIK-5

8 ®a30BbIe paBHOBECHS
B F€T€POTeHHBIX
cUCTEMax

®da3zoBble paBHOBecus. Paza, reTeporeHHast
u romorenHas cuctema. [Ipasumno ¢a3zlu66-
ca. CreneHb cBO0OIbI, KOMIIOHEHT. OJTHO-
KOMIIOHEHTHBIE CUCTEMBI. /[narpamma co-
CTOSIHUSA BOJIBL. JlMarpaMMsbl IJIABKOCTH
JIBYXKOMIIOHEHTHBIX CUCTEM. DBTEKTHKA.
IIpaBuno peruara. Teepasie pacTBOpbl. THIIBI
TBEPABIX PACTBOPOB: 3AMEILICHHUS, BHEIPE-
HUS, BBIYUTAHMSL.

Hroro

OIIK-1, OTIK-
2, OTIK-5

Hroro 3a cemectp

18
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHHE TUCIUTLINH n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

[Tocnenyromire TUCHUTIITUHBI

1 Be3omacHOCTE KU3HENEATEID-
HOCTH

+ - + +

5.4. CooTBeTCcTBHE KOMIIETEHIN, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IWUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THUMN
Komreren Bunesl 3anaTHiA
DopMBI KOHTPOJIS
nuu Jlek. [Ipak. 3aH. Jlab. pad. Cawm. pa6.
OIIK-1 + + + + KonrtposnpHas pabora, Ot-

4eT 10 UHIUBUAYAIEHOMY
3aganunto, KoHcekT camo-
MOJrOTOBKH, 3allUTa OTYe-
ta, OTuer no nabopaTopHOH
pabote, Onpoc Ha 3aHATUSAX,
Tect, OTuer no npaxkTuye-
CKOMY 3aHSTHIO

OIIK-2 + + + + Kontponsnas padora, OT-
4eT 10 UHIAUBUAYAIbHOMY
3aganunio, KoHCIekT camo-
MOJrOTOBKH, 3allUTa OTYe-
Ta, OT4eT 1Mo 1a6OPaTOPHOM
pabote, Onpoc Ha 3aHATUSX,
Tect, OTuer no npaxkTuye-
CKOMY 3aHATHIO

OIIK-5 + + + + KonTpomnsnas padora, OT-
4eT 10 UHIUBUAYAIEHOMY
3amannio, KoHcmekT camo-
MIOJIrOTOBKH, 3alllUTa OTYe-
ta, OTuer no abopaTopHOH
pabote, Onpoc Ha 3aHATHUSX,
Tect, OTUeT o nmpakTHye-
CKOMY 3aHITHIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

Tpynoemkocts, | @opMupyemblie

HasBanwust paznenon HaumenoBanue 1abopaTtopHbIX padboT
q KOMIICTCHITUH
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1 cemecTp

5 DHepreruka Omnpenenenue TeruioBoro 3PpQexra peakuuu 4 OIIK-1, OIIK-
XUMHUYECKUX HEUTpaJIN3aluu. 2, OIIK-5
MpOLECCOB. XUMHYECKA Hroro 4
s TEPMOJIMHAMUKA
6 Xumuueckas CKOpOCTh XUMHUYECKUX peakuuil. BiausHue 4 OIIK-1, OIIK-
KUHETHKA. TEeMIIepaTypbl Ha CKOPOCTh peakiuit.Onpene- 2, OIIK-5
XHUMHYECKOe JIeHHe TeMIlepaTypHoro ko3dduurenra. Xu-
paBHOBECHE MUYECKOE PABHOBECHE.
Uroro
7 DnexTpoxuMuueckue | nextpoiaus. Kopposusi. OIIK-1, OIIK-
nporiecchl. Kopposus Vroro 2, OIIK-5
METaJIJIOB
8 dazoBbIe JnarpaMma miaBKOCTH JIByXKOMIIOHEHTHOMH 4 OIIK-1, OIIK-
paBHOBECHS B CUCTEMBI. 2, OIIK-5
TFeTEPOreHHbIX Wroro 4
cucTeMax
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuiie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
HanMeHoBaHME PAKTUYECKUX 3aHATUN Tpynoemkoctsb, | DopMupyemblie
Hasganwus pasnenos
(cemuHapoB) q KOMITIETCHITUHT
1 cemectp
1 OcuoBHbIe TOHATHA | OCHOBHBIC ITOHATHUS U 3aKOHELI XUMHKM. Perire- 2 OIIK-1, OIIK-
Y 3aKOHBI XUMHUU Hue 3a1a4. CTEXUOMETPUUECKUE 3aKOHBI: 3a- 2, OIIK-5
KOH DKBHUBAJICHTOB (TIOHITHE YKBUBAJICHTA U
HKBHUBAJIEHTHOW MAcCChl), 3aKOH MOCTOSHCTBA
COCTaBa XMMUYECKUX COeAMHEHUM. ['a30BbIe
3aKOHBI: 3aKOH OOBbEMHBIX OTHOIIICHUH, 3aKOH
Agorazpo.
Uroro
2 OcHoBHbIC KJIacchl | Hammcanue Gopmyin XUMHUYECKHUX BEIIECCTB; OIIK-1, OIIK-
HEOPraHUYeCKUX OIpEJICIICHUE HA3BAHUA XUMUYECKUX COEM- 2, OIIK-5
coeIMHEeHMI. PeakinoH | HEHMI IO COBPEMEHHON HOMEHKIIAType, Ha-
Hasi CHIOCOOHOCTh MUCAHUE CTPYKTYPHBIX (HOPMYIT XUMUYIECKUX
BEILECTB COEIMHEHMI, OIIpe/IeNICHNE KIIacCa BEILECTB;
COCTAaBJICHUE YPABHEHUNAIICKTPOJIUTHIECKON
JUCCOLMALMH; HAIIMCAHUE YPABHEHUI THIPO-
7134, OIIPE/ICIICHUE TUIIA COJIEH; COCTaBICHHE
YpaBHEHUI peaklMii pa3HOrO TUIIA, HEMOYKH
XUMUYECKUX IIPEBPAILCHUMN.
Hroro
3 Ctpoenue aroma. Peuienue 3amay: onucanue COCTOSTHUSA dJIEK- OIIK-1, OIIK-
[Iepuonnyeckuil 3aKOH | TPOHOB B aTOMa € ITOMOILBIO KBAHTOBBIX YH- 2, OIIK-5

" IepuoanvcCKas
CHUCTEMa XMMUYECKUX
anemenTtoB J[.U.

cen.; [Ipunuun [aymu. [TpaBuiiol 'ynaa. [pa-
BWIO KJI€UKOBCKOT0.; MOPSAIOK 3aIOJTHEHUS
YHEPTEeTUYECKUX YPOBHEH B CTPYKTYpE aTo-
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Meunneneena

Ma, MOHA; 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB

OT 3JIEKTPOHHOTO CTPOCHUS U TIOJIOKEHHUS B

MEePUOANYECKON TaONMUIIE: . PaANYChl aTOMOB
Y MOHOB, . AJIEKTPOOTPHUIIATENBHOCTS,.3HEP-

T'Hsl HOHU3ALlUHU, CPOJICTBO K 3JIEKTpoHYy. 13-
MEHEHHE CBOWCTB JIEMEHTOB M X COEJIMHE-
HUH 10 IepUoIaM U TpyIam.

Hroro

4 XuMu4deckas CBs3b

Perenue 3amaq: Mo TeOpUN BATCHTHBIX CBSI-
3¢l 1 00BSICHEHHE BAJICHTHOCTH 3JICMCHTOB
METOJIOM BAJICHTHBIXCBSI3€H; IO CHOBHOMY H
BO30Y)KJICHHOMY COCTOSIHHIO aTOMa; .IIPO-
CTPaHCTBEHHOU CTPYKType MOJIEKY; OCHOB-
HBIM THUIIAM THOPHIU3AIINH.

Hroro

OIIK-1, OTIK-
2, OTIK-5

5 DHepreTuka
XUMUYECKHUX
nporeccoB. XUMHUYECKa
sl TEPMOJIMHAMHUKA

Pemenue 3amau: 1) Pacuer termmoBoro a3 dek-
Ta peakiuu 1o 3akony l'ecca; 2) onpenere-
HUE TUTA PeaKIiu (3K30- , SHIOTEPMHUYC-
CKasf); 3)pacyeTsl 0 TEPMOXUMHUUYECKUM
ypaBHEUM; 4) OTpe/ie]ICHue CaMOTIPOH3-
BOJILHOTO MPOTEKAHUS PEAKITNH; 5) pacder
TEPMOJTMTHAMUYECKHX TTapaMeTPOB MPOTEKa-
HUS PEAKITHIH.

HUtoro

OIIK-1, OIIK-
2, OIIK-5

6 XnuMmueckas
KMHETHKA.
XuMuyeckoe
paBHOBECHE

Pemenue 3amay: 1) 3anuch 3akoHa IEHCTBYIO-
IIMX Macc JIJIsl XAMUYECKUX peakiuii; 2) pac-
YeT U3MEHEHHUS CKOPOCTH PEAKINH TIPU U3Me-
HEHUU JIaBJICHUS U KOHILIEHTPALIUH peareH-
TOB; 3) pacyeT U3MEHEHUSI CKOPOCTH PEaKIINH
P TOBBILLIEHUU TEMIIEPATYPhl OMPABUITY
Bant-T'odda u ypaBHeHuto Appenuyca; 4)
pacueT TeMIepaTypHOro KodQpuieHTa cKko-
POCTH PEAKITNH;S )OTIPEICIICHHE SHEPTHH aK-
TUBAIIMU PEaKIHH; 0) ONpeeIeHne CMeIIIe-
HUS XUMHUYECKOTO paBHOBECHS TTPH U3MEHE-
HUU TEMIIepaTyphbl, JaBJICHUS U KOHIIEHTpa-
11n;7)pacueT KOHCTAHT PAaBHOBECHS XHMHYE-
CKHX peakluii; 8) pacueT N3MEHEHUs KOHIIECH-
Tpaluii peareHToB Yepe3 KOHCTAHTY PaBHO-
BECHSL.

HUroro

OIIK-1, OIIK-
2, OIIK-5

7 DNEeKTPOXUMHUYECKHE
nporecchkl. Koppo3us
METaJIOB

Pemenue 3anay: 1) Hanucanue OKUCIH-
TEJIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA; 2)
OMUCaHUEC NPUHIUIIA pa6OTI>I raJIbBaHU4C-
CKOT'0 JIEMEHTA; 3) 3alicCh ypaBHEHHI peak-
[IUH, MPOTEKAIOIINX B TATbBAHHYECKOM dJIe-
MeHTe;4) pacdeT 3JeKTPOTHOTO IMOTEeHIHAlIa
MPUCTAHAAPTHBIX U HECTAHAAPTHEIX YCIIOBHU-
X; 5) pacuer ANEKTPOABUKYIICH CHIIBI T'allb-
BaHMUYECKOI'0 AJIEMEHTA; 6) COCTaBJICHUE
YpaBHEHHH AJIEKTPOIHBIX MPOIECCOB MPH

OTIK-1, OTIK-
2, OTIK-5
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AJIEKTPOJIN3€ PACIUIABOBU PaCTBOPOB; 7) BbI-
YHUCJICHHE MacChl 1 00bEMOB 00pa30BABIIMX-
Csl MPOAYKTOB B MIPOIIECCE DIIEKTPOIU3A 10
3akon6am Dapajes; 8) onpeaesieHne BbIX0aa
0 TOKY; 9) cocTaBiieHne ypaBHEHUH peak-
U OpH XUMUYECKON U AIEKTPOXUMHUYECKON
Koppo3uu MeTaiioB; 10) BEIOOD 3aITUTHOTO
MOKPBITHS OT KOPPO3HUH.

HUtoro

Hroro 3a cemectp

20

9. CamocTrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBIECHbI B

tabmuie 9.1.
Tabmuna 9.1 — Buasl caMocTosITeIbHON paboThl, TPYJIOEMKOCTh M (hOPMUPYEMbIE KOMIETEHIINH
Bungpl camocrosarensHoi | TpygoemkocTs, | @opmupyemelie
HasBanns paznenos a 2 ’ pMHPY DOpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
ceMecTp
1 OcHoBHBIE [ToaroroBka kK mpakTuye- 2 OIIK-1, OIIK- |Omnpoc Ha 3aHATHSAX,
MOHATHS U 3aKOHBI | CKMM 3aHSATHSAM, CEMHHA- 2, OIIK-5 Ot4eT 110 UHIUBH-
XAMUHN pam TyallbHOMY 3aja-
Huo, Tect
[TpopaboTka JTeKIMOHHO- 2 f0, 1ec
ro Marepuaya
Hroro
2 OCHOBHEIE [ToaroroBka k nmpakTuye- OIIK-1, OIIK- |KoOHCIIEKT caMOIIoI-
KJIaCChI CKHMM 3aHSTHSIM, CEMHHA- 2, OIIK-5 rotoBku, Onpoc Ha
HEOPraHUYeCKUX pam 3aHATUSIX, OTYET Mo
nHeHnH. Peakin 1505010702 BHOM
CcoCIHHe 5 CakIM | CamocTosTenbHOE H3yde- 2 a llyf}n oMy
HHas CII HOCTb aJTaHu T
° CTOCOBHOCT | yye tem (Bompocos) Teo- 3aJatHro, 16C
B TB N
elec pPETHUYECKOM YacTu Kypca
[TpopaboTka JTeKIHOHHO- 2
ro Marepuaya
Hroro
3 Ctpoenue aroma. |IloaroroBka k nmpakruue- OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
[Teprognueckuit CKHMM 3aHSTUSIM, CEMHHA- 2, OIIK-5 OTueT N0 UHAUBU-
3aKOH U pam yallbHOMY 3aja-
nepuoarvecKas HU TUET I -
cpuoiTHeCcka [TpopaboTka JEKIIMOHHO- 6 5 10, O er o 6Ha
cucrema ro MaTepuaa OpaTopHOU paborTe,
XHUMHAYIECKHX Tect
anemeHToB J[. 1. Hroro 8
MenneneeBa
4 Xumnueckas IToaroroBka K nmpaxkTuye- 6 OIIK-1, OIIK- |Omnpoc Ha 3aHATHSX,
CBSI3b CKHM 3aHSITHSIM, CCMHUHA- 2, OIIK-5 OT4eT 110 UHIUBH-
pam yallbHOMY 3aja-
HU TYET II -
[TpopaboTka JEKIIMOHHO- 4 5 0, O cer o 6ﬂa
aTOPHOI paboT
ro MaTepuasa OpaTOpHOH paboTe,
Tect
HToro 10
5 DHepreTuka [ToaroroBka k mpakTuye- OIIK-1, OIIK- |3ammura otyera,
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XHUMHYECKHX CKHM 3aHSATHSIM, CEMHAHA- 2, OIIK-5 Koncnekr camonon-
poueccoB. XuMH4E | pam rotoBku, Onpoc Ha
cKast TpopaGoTka NEKIHOHHO- 4 3aHATUAX, OTYET 1o
TEPMOIUHAMUK WHIBY bHOM
CpMOZMHAMUKA ro MaTepuasa JUBHUyalbHOMY
3amanuto, OTuer no
OdopmieHne 0TYETOB TI0 4 nabopatopHoii pabo-
nmabopaTtopHbBIM paboTam te, OTYET 110 IpaK-
TH10, TecT
6 XuMmuueckas [ToaroroBka k nmpakTuye- 4 OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
KUHETHKA. CKHM 3aHATHSIM, CECMHUHA- 2, OIIK-5 OTyeT no UHAUBU-
XUMHUECKOe pam JyallbHOMY 3aja-
paBHOBeCHE [TpopaboTka neKInOHHO- 2 HHEo, Tect
ro MaTepuasa
Hroro
7 [ToaroroBka k mpakTuye- 4 OIIK-1, OIIK- |Onpoc Ha 3aHATHAX,
DNEKTPOXUMUYECKH | CKUM 3aHSTUSM, CEMHUHA- 2, OIIK-5 OTueT 0 UHIUBU-
€ TPOIIECCHI. pam nyaqbHOMY 3a/1a-
K WSl MET B HU TYET I -
Oppos3 CTAIIOB | [T 0paboTKa JeKIIHOHHO- 2 5 i0, O cT o 6Ha
ro Matepuaia opaTopHO# padore,
Tect
Hroro
8 da3zoBble ITpopaboTKa JEeKIUOHHO- 2 OIIK-1, OIIK- |Omnpoc Ha 3aHATHSX,
paBHOBeCHS B ro Marepuaia 2, OIIK-5 Otuer no nabopa-
reTEPOreHHbIX Wroro 5 TOopHOH padote, OT-
cucTeMax YeT MO MpaKThye-
CKOMY 3aHSITHIO,
Tect
Hroro 3a cemectp 54
Hroro 54
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JiJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIuXCsl

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

o o MaxkcuMaJIbLHBIN
. MakcuMalILHBIN MakcuMaILHBIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
1 cemectp
3amura oT4eTa 2 2 8
KoHcmiekT camomoaroros- 6
KH
Kontponwshas pabota 5 5 15
Ormpoc Ha 3aHATUAX 15
OTyeT no MHAUBUTYAITb- 4 4 12
HOMY 33JIaHUIO
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OtyeT no nabopaTopHOM 4 4 8
pabore

OTyer 1o NpakTUYECKOMY 2 2 2 6
3aHATHUIO

Tect 30 30
Wroro makcumym 3a nepu- 20 24 56 100
on

Hapacraromum utorom 20 44 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOU TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBIETBOPHUTENBHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Koposun H.B. Ob6mas xumus [Tekct] : yueObnuk mais By3oB / H. B. KopoBun. - 8-¢ u3g.,
crepeotur. - M. : Beicmias mkoma, 2007. - 559 c. : win. - (IloGenurens koHKypca yuyeOHUKOB). - bub-
JUoTp.: C. 546. - IIpenM. ykas.: ¢. 547-557. (nanuuue B oubiamoreke TYCVYP - 59 5k3.)

2. OcHoBbl 00mmeil u (usmdeckoil xumum [DIEKTPOHHBIN pecypc] [DIeKTpoHHBI pecypcel:
Yyebnoe nocodbue / M.B. Tuxonoa, M.A. ExumoBa; ToMckuii TOCyTapCTBEHHBI YHUBEPCUTET CHCTEM
ynpasieHus u panuodnekrponuku (Tomck), Kadenpa smeKTpoHHBIX TEXHOIOTUN M 3KOJIOTHYECKOTO MO-
HUTOpUHIra. — OJEKTPOH. TeKcToBble paH. — Tomck: 2015, 200 c¢. — Pexum pgoctyna:
http://edu.tusur.ru/publications/5136 (mara obpamenus: 15.09.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Tmuaka H.JL OOGmas xumus: YuebHoe nocobue ans By3os / H.JL. I'muuka. — 11-e uzn.—M-JL.:
Xumus, 1964. — 688c.: wi.; Tabn. — Mmen. ykas.: ¢. 669-670. — [Ipeam. ykas.: c. 671- 688. (Hanuune B
ounbmmoreke TYCVYP - 37 9k3.)
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2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. SlkyHuna; MuHHCTEpPCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMPABICHUS U PATUOIJICK-
TpoHuKH, Kadenpa TexHonoruu paanodaeKTpoHHOM ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(maymune B 6ubmmotexe TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaun u ynpakHeHus mo oOmeid xumuu : YuebHoe nocoodbue st By3oB / H.JL.
I'muuka. - 20-e u3a., crepeorun. — M.: Xumus, 1973. — 263[1] c.: wi. — b. 1. (Hanuuue B 6ubmmoreke TY -
CVYP - 38 93K3.)

4. Xumus [DneKTpoHHBIN pecypc| [DnekTpoHHBIN pecypc]: yueoHoe mocooue / E. B. Uukuwn;
ToMckuil TOCyTapCTBEHHBI YHUBEPCUTET CHCTEM YIpaBieHUs U paauosnekTpoHuku (Tomck), Kadenpa
PaZMO’IIEKTPOHHBIX TEXHOJIIOTUN U KOJIOTHYECKOTO MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE 1aH. — TOMCK:
[6.1.], 2012. - on-line, 170 c. — b.it. (https://edu.tusur.ru/training/hublications/1138) — Pexxum moctyma:
http://edu.tusur.ru/publications/1138 (mata o6pamenus: 15.09.2018).

5. Yuxkun E.B. Xumus [Tekcr]: yueOnoe nocobue / E. B. Uukun; MunuctepcTBo 00pa3oBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUukH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
— bubmuorp.: c. 157. (nanuuune B 6ubmoteke TYCYP - 62 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. Xumus [DneKTpoHHBIN pecypc]| [DIeKTpoHHBIN pecypc]: MeTtoauueckue ykazaHus Ajisi po-
BEJICHUS MPAKTUYECKUX 3aHATUN W OpraHU3alMU CaMOCTOSITENIbHON paloThl CTYIEHTOB MO JUCIMILTAHE
«Xumwmst» / TuxonoBa M.B., 2015. — 21 c. — Pexxum noctyna: http://edu.tusur.ru/publications/5137 (nata
obpamenus: 15.09.2018).

2. Yukun E.B. JlaGopaTtopubie pabotel mo xumuu [Tekct]: yueOHO-MeToauueckoe nocodue /
E.B. Yukun; MunuctepctBo obpazoBanus Poccuiickort @enepanmu, ToMCKHI rOCyIapCTBEHHBI YHUBEP -
CHUTET CUCTEM ympanieHus u paauosiekTpoHuku (Tomck), Kadenpa paanosneKTpoHHBIX TEXHOJIOTHHA H
sKoJiornueckoro Monutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubmumorp.: ¢.73. (Hanuune B
oubmoteke TYCYP - 51 3k3.)

3. Yukun E.B. Coopnuk 3amad mo oo6mei xumuu: [Tekcr]: YueOHO-MeTOAMUECKOE TTOcOOUE /
E.B. YukuH, pen. kana. xuM. Hayk A.. 'ananos; peu. C.5. Anekcannposa; MuHucTepcTBO 00pa3oBaHus
Poccuiickoit @enepanun, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM YMPABJICHUS U PATUOIJICK-
TpoHukH (Tomck), — Tomck: ToMckuil ToCynapCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIECHUS U PaJHOdIIEK-
tpoHuKH, 2015. — 296 ¢. (POTOM: 50 3k3.; cu3 1: 1 3Kk3., cu3 5: 5 3k3.; ayHn: 48 7k3., Bcero 100 3x3.) (Ha-
auuue B onbaroreke TYCVYP - 100 5k3.)

4. Ywuxun E.B. JlaboparopHbie paOOTHI MO0 XUMHH [DIEKTPOHHBIA pecypc| [DIeKTpOHHBIN pe-
cypc]: yueOno-metonnueckoe nocodbue / E.B. Uukun; ToMCKuil rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
ynpasieHus U paguosnekTponuku (Tomck), Kadeapa pannosneKTpoHHBIX TEXHOIOTUN U AKOJIOTHUECKOr0
MOHUTOPHHIA. — DJIEKTPOH. TeKCTOBbIe AaH. — Tomck: [0.1.], 2012. — on-line, 78 c. — Pexum gocryna:
http://edu.tusur.ru/publications/3020 (mara obpamienus: 15.09.2018).

5. Ywukun E.B. COopHHK 3a1a4 W ynpaKHEHMH 1O oOmeld XUMUHU [DIeKTpOHHBIA pecypc]:
[Dnexktponnsiii pecypc] / E.B. Unkun, ToMckuil ToCy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHHUS U
pamguosnexkrponuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTHN U KOJIOTUYECKOTO MOHUTOPUHTA.
— DNeKTpoH. TeKcToBble naH. — Tomck: [0.m.], 2012. — on-line, 220 ¢. — Pexum pocryna:
http://edu.tusur.ru/publications/642 (nara o6pamenus: 15.09.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (PopMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

CornacosaHa Ha noptane Ne 46307 13



- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — napopmManinoHHO-CIIpaBOYHBIE peCyp-
CBI

3. http://elibrary.ru — Hay4Has 31€KTpOHHAast OMOIMOTEKA

4. http://Www.twirpx.com — 3JIEKTPOHHBIE KHUTH TI0 XUMUHU

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O0uue Tpe0OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eceunBaroIIie TEeMaTHIeCKUe Uil -
JIIOCTPALIMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCHUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
YueOHast aymuTopust
yueOHast ayTUTOpUs JUIsl IPOBEJICHUS 3aHATUN MPAKTUYECKOrO THUIIA, TOMEIIEHHUE JJiIsi KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padO0T), HOMEIICHHE IS IPOBEICHUS TPYIIOBBIX U MHIUBUIY -
aJIbHBIX KOHCYJIbTALIUN, TOMEIICHHE JIJIsl TPOBEICHUS TEKYIEro KOHTPOJISI U MPOMEXKYTOUHOM aTTecTaluu
634034, Tomckas obnactb, . Tomck, Bepmununa ynuia, a. 74, 106 ayx.
Ornucanmne UMEIIErocs 000PyIOBAHUS:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo npenoiaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust XuMuu
yueOHasi ayJUTOpHs I IPOBEIECHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocmexr, 1. 40, 424 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mIT.);
- Cron nabopaTopHbIi BBICOKUH - 3 (6 mIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBHITSKHOM;
- Kommuiekt cienmanusupoBanHoi yueOHoM Mebenu;
- Pabouee mecTo mpenoaBares.
[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHUYECKOE U MIPOrPaMMHOe o0ecrneuyeHue 1Jisi CaMOCTOSITeIbHON padoThI
s camocTOosATENbHON pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIE 3a7aHUA
1. XuMmueckoe OHITHE «MOJIbY ITOKA3LIBACT:
a) YMCJIO aTOMOB BEIllECTBA
0) YMCII0 MOJIEKYJ BEIIECTBA
B) MOJICKYJIIPHYIO MaccCy BeIeCcTBa
') KOJIMYECTBO BEIIECTBA
2. ATOM TUTHS IMEET AIIEKTPOHHYIO KOH(UTYpaITHIO:
a) 1S2 282
0) 1S2 2S2 2P6
B) 1S2 2S3
r) 1S2 281
3. Kakoii 3apsij siipa IMeeT aToM ¢ 3J1eKTpoHHOM KoHpurypanueit 152 252 2P6 3S2 3P6 4S2 ?
a) 12
0) 16
B) 15
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r) 20

4. Kakoii okcup 061agaer aMm(poTepHbIMU CBOMCTBAMU?

a) CrO

6) Na20

B) Cr203

r) CrO3

5. YpaBHEHHE BOCCTAHOBIICHUS KeEJE€3a BOAOPOJIOM:

a) FeO + H2 =Fe + H20

6) FeO + CO =Fe + CO2

B) Fe+ H2 = Fe + H20

r) 3FeO + 2 Al = A1203 + 3Fe

6. B nepuoaax ¢ yBenuueHUEM MOPSIIKOBOTO HOMEpaA 3JIEMEHTa BOCCTAaHOBUTEIbHBIE CBOMCTBA
a) He U3MEHAIOTCS

0) YCUIIMBAIOTCS, 3aTEM ITOHMKAIOTCS

B) YCUJIMBAIOTCS

T') YMEHBIIAIOTCS

7. Kakue BemiecTBa 00pa3yroT MpH AUCCOLMALTUN HOHBI Mn2+?
a) MnCI2

0) KMnO4

B) MnO2

r) Na2MnO4

8. KoBasieHTHas CBsI3b OCYLIECTBIISIETCS 3a CUET:

a) JICKTPOHHBIX 00JIAKOB

0) BJICHTHBIX JICKTPOHOB

B) JIBYX OOIIHMX 3JIEKTPOHOB, UJIH JIEKTPOHHOHN Maphl

T') AJIEKTPOCTATUYECKUX CUJT IPUTSHKESHUS

9. YV XUMHUYECKHUX JI€MEHTOB TJIABHBIX MOJIPYII OJUHAKOBHI:
a) CTPOCHHE BHEUIHETO SHEPTETHYECKOr0 YPOBHS

0) BaJICHTHOCTb

B) XMMHUYECKHE CBOWCTBA

I') CTETIEHb OKHUCJICHUS B OKCUAAX

10. TepmoauHaMuUYeCKuii MPOLECC, MPOTEKAIOIIWA MPHU MOCTOSIHHOM JIaBJICHUH, Ha3bIBACTCS:
a) n300apHBIM

0) anuabaTHBIM

B) U30TEPMHUECKUM

T') H30XOPHBIM

11. DHTanPNUA CUCTEMBI OIIPENEISIETCS. COOTHOILIEHUEM

) U2-Ul=A U;
0)A=p-AV
B)H=U+pV
G=H-TS

12. Breipaxxenue: «TermoBoit 3pPexT XuMUIECKON peakiyd HE 3aBUCHUT OT MyTH €€ OCYIIECTBIIC-
HUS, 2 ONPEEINIACTCS TOIHKO HAYaIbHBIM M KOHEUHBIM COCTOSIHUEM CHCTEMBD» SIBIISIETCS (POPMYITUPOBKOM:

a) MepBOro Havajaa TEPMOJUHAMUKHI

0) BTOpOro Havanxa TePMOAMHAMUKH

B) 3aKOHA COXpaHEHUS YHEPTUU

r) 3akoHa ['ecca

13. 1151 5K30TE€pMHYECKOIN peaKInu:

a) AH(xumuueckoii peakiuu)> 0

0) AH(xumunueckoit peakiun)< 0

B) AH(xumnueckoi peakunn) =AU

r) AH(xumuueckoit peakiun) = 0

14. Ha ckopoCTh XUMHUYECKON PEAKIIUN HE BIUSIET

a) KOHIICHTpAIUs pearupyroinx BelIecTB
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0) hopma cocyna

B) IPHUCYTCTBHE KaTan3aTopa

T') MOBBIIICHUE TeMITePaTypPhl

15. Cornacno npunuumy Jle- [llarenbe paBHOBECHE CMEMIAETCS B CTOPOHY

a) dK30TEPMUYECKON peaKuu

0) SHIOTEPMUYECKON peaKIuu

B) YBEIUYCHUS BHEUTHETO BO3CHCTBUS

T') OclIa0JICHUsI BHEITHETO BO3ACHCTBUS

16. Bo ckombko pa3 Bo3pacteT ckopocth peakuuu 2NO(r)+CI2(r)=2NOCI(r) mpu yBenudeHun
JIaBJICHUS B CUCTEME B 3 paza

a) B 27 pa3

0) B9 pa3

B) B 6 pa3

r) B 18 pa3

17. B xone XMMHUYECKON peaKkIMK KaTaau3aTopbl

a) He BJIMSIIOT Ha CKOPOCTh peakluu

0) YCKOPSIFOT pEaKIIHUIo

B) pacXoIylOTCs B XOJI€ peakluu

T) 3aMEUISIIOT PEAKIUIO

18. Ha snexTpomax raJibBaHUYECKOro 3yieMeHTa SkoOu-J[aHwdiis, COCTOSIIETr0 W3 IIMHKOBOW H
MEIHOH TIACTUH, MPOTEKAIOT CIICTYIOIINE TTPOIECCHI

a) A: Cu—2e=Cu2+K: Zn2++2e=7n

0) A: Zn—2e =7Zn2+ K: Cu2++2e=Cu

B) A: Zn—2e = Zn2+ K: 2H20 - 4 e = 02 + 4H+

r) A: Zn—2e= Zn2+ K: 2H+ + 2e= H2

19. I1pu snekTponan3e Ha KaToJie MPOTEKAIOT MPOLIECCHI:

a) OKUCIICHUS

0) IMCCOIMAITNHY AJIEKTPOIUTOB Ha HOHBI

B) BOCCTAHOBJICHUS

T') UCTIAPEHUS JIEKTPOJIUTOB

20. YpaBHEeHUE, OTBEYAIOIIEE ITEKTPOXUMUYECKON KOPPO3UH METaIA::

a) 2Mg + 02 =2MgO

0) 2Pb + 02 =2PbO

B) 2Zn + O2 + 2H20 = 2Zn(OH)2

r) 4Fe + 302 = 2Fe203

14.1.2. Tembl KOHTPOJILHBIX PadoOT
Crpoenue aroma. Ilepuoanyeckuil 3akOH M TEPUOJMYECKAsT CHCTEMa XHMUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa
OcHOBHbIE IOHATHS U 3aKOHBI XUMUU

14.1.3. TeMmbl MHAMBUIYAJIbHBIX 3aJaHUI

1. OcHOBHBIC NOHATHS U 3aKOHBI XUMUN

2 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COSAMHEHUI. PeakIIMOHHAas CITOCOOHOCTH BEIIECTB

3 Crpoenue aroma. [lepuogudeckuil 3aKOH M MEPUOJUYECKAST CUCTEMAa XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa

4 Xumudeckas CBSI3b

5 DHepreTuka XUMHUYECKHUX MTPOIIECCOB. XUMUYECKask TEPMOIMHAMHKA

6 XuMudeckasi KHHeTHKa. XUMHUYECKOE paBHOBECHUE

14.1.4. Tembl OIPOCOB HA 3aHATHAX
1. OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUH
2 OCHOBHBIE KJIACCHI HEOPTAHUUYECKHUX COCTUHEHH. PeakiimonHast CioCOOHOCTh BEIIECTB
3 Crpoenue aroMma. Ilepmoanueckuii 3aKOH M MEPUOJUYECKAsT CUCTEMA XUMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa
4 Xumudeckas CBs3b

CornacosaHa Ha noptane Ne 46307 17



5 DHepreTuka XMMHUYECKHUX IPOLECCOB. XUMHUUYECKask TEPMOINHAMUKA
6 XuMnueckas KHHETHKA. XMMUYECKOE PaBHOBECHE

7 DnexTpoxuMudeckue npoueccel. Kopposus Meramios

8 da30BbIE PAaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX

14.1.5. Bonipocbl Ha caMONIOATOTOBKY
Pasnen 4. Dnexkrpoxumuueckue npoueccol. Kopposus metannos

. Uto u3yqaer 351eKTpoXumMus?
. UTo Takoe OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peaKuu?
. JlaiiTe onpeneneHue NOHATUAM «CTEIEHb OKUCIEHUA», BOCCTAHOBUTEIND), KOKUCIUTEIbY.
. Uto u3 cels npeacTapiseT NPOLecC OKUCIEHHS U MPOLIeCC BOCCTAHOBICHUS ?
. Kakue anexTpoHble mpoLecchl MPOUCXOAAT Ha IIOBEPXHOCTU METAJLI-PACTBOP MOHOB MeTaslIa?
. Kak o6pasyercst 1BOIHOM 251eKTpUUECKUil ClIoit?
. Uro Takoe 31eKTpoaHbIi noTeHnuan? OT 4ero oH 3aBUCUT?
. Uro Takoe ranbBaHuueckuii anement? 13 yero on coctout?
. Kak 3apskeHbl KaTto ¥ aHOJ B raJbBaHUYECKOM dJIEMEHTE?
10. Kakue 351eKTpoiHbIE TPOIIECChl TPOUCXOT B TaIbBAHMUECKOM AieMenTe Jlannas-Axkoou?
11. Kak 3anucbiBaeTcst cxema rajibBAHMUECKOIrO JIeMEHTa?
12. Yrto Takoe 3MEeKTpOABMKYIIAs CHUjia TalbBaHMYEeCKoro anemMeHTa? Kak ona paccuuteiBaeTcs?
13. Yto Takoe cTaHAApTHBINA BOJOPOIHBIN IEKTPOL?
14. Yo noka3pIBaeT psj 3JIEKTPOXUMUYECKUX HanpsikeHui MetamuioB? Kak pacnosnoxkeHbl MeTal-
761 B 3ToM psany? C ueM cBsi3aHa BOCCTAaHOBHUTEIbHAs CIOCOOHOCTh METAJIIOB?
15. IlpuBenure ypaBuenue Hepuera. J{is uero oHo ucnonb3yercs?
16. Yto Takoe anexrponu3? 13 yero coctout cucreMa, rae NpoTeKaeT 1eKTpoaIn3?
17. Kak 3apsiKeHbl KaToJl M aHOJ TIPH AJIEKTPou3e?
18. Kakue TuImbl 351€KTPOAOB UCIIOIB3YIOTCS IIPU DIIEKTPOIHU3E?
19. KakoBbI 3aKOHOMEPHOCTH MPOTEKAaHUs AIEKTPOJIN3a B paciuiaBax?
20. KakoBbl 3aKOHOMEPHOCTH IPOTEKAHUS NIEKTPOJIU3a B paCTBOpaAxX?
21. Chopmynupyiite 1 u 2 3akonsl ®apanes. YTo Takoe BHIXOJ IO TOKY?
22. YT0 TaKoe KOppo3Hs METALIOB?
23. KakoB MexaHN3M XUMHUYECKON U FJIEKTPOXUMUUIECKON KOPPO3UH?
24. Metopl 3a1IUTBI OT KOPPO3HH.
Paznen 3. Xumuyeckasi KHHETUKA U XUMUYECKOE PaBHOBECHE

O 01N DN B W~

1. Yro n3ydaer XuMHUYECKast KHHETHUKA?

2. Y10 Takoe TOMOTE€HHBIE U T€TEPOr€HHbIE pEaKLIUN?

3. [laiiTe onpeneneHne CKOPOCTH XUMUYECKON PEaKIUU.

4. Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?

5. Kak 3aBHCHUT CKOPOCTh XUMUYECKON peaKIMK OT KOHIIEHTPAI1il peareHToB?

6. ChopmynupyiiTe 3aKOH AESHCTBYIOIIMX MAcCC JJsl CKOPOCTH XUMHUYECKOH peakuuu. [IpuBenute
€ro MaTeMaTU4YeCKOE BBIPAKEHHE.

7. YTo Takoe KOHCTaHTa CKOpOCTH peakuuu? OT yero oHa 3aBUCUT?

8. Kak 3aBHCUT CKOPOCTbh XMMHUYECKOI peakluy OT TeMIepaTypbl?

9. Chopmynupyiite npasuio Bant-I'odda, npuBeanute ero MareMaTuueckoe BbIpakeHHeE.

10. YUto nokasbiBaeT TemMrnepaTypHblil KOA(G(OUIHUEHT CKOPOCTH peaKkiuu?

11. Yto Takoe karanuzatop?

12. JlaiiTe onpenenenyne YHEPriuy aKTUBalUK peakuu. OT 4ero oHa 3aBUCUT?

13. KakoB MexaHu3M JEHCTBUS KaTtaau3aropa?

14. IlpuBenure ypaBHeHHE AppeHuyca, NOSICHUTE KaKue BEJIMYMHBI BXOAAT B 3TO BbIpAaXKEHHUE.

15. JlaiiTe onpeneneHne XMMHUYECKOTO PaBHOBECHS.

16. Yto Takoe koHCTaHTa paBHOBecus? Hamumure MaTeMaTnyeckoe BbIpaXEHHUE JUIsl KOHCTAHTbI
paBHOBECHS, NIOSICHUTE, KAKME BETUYHUHBI TyJa BXOIAT.

17. Chopmynupyiite npunmun Jle-1llarense.

18. Kakue ¢akTopbl BIUSAIOT HAa CMEIIEHUE XUMHUYECKOrO PaBHOBECUS B CUCTEME M KakUM 00-

CornacosaHa Ha noptane Ne 46307 18



pazom?
Paznen 2. Xumudeckasi TepMOAMHAMUKA

1. Uto u3ydaeT XumMuyeckas TepMOANHAMHUKA?

2. JlaiiTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

4. Kakve TUNbl TEPMOJUHAMUYECKHX MPOLIECCOB MOTYT MPOTEKaThb B XUMHUYECKUX CHCTemMax?
JlaiiTe X XapaKTepUCTHUKY.

5. Kakue napameTpsl BIUSIOT Ha TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBbI?

6. Chopmynupyiite 1 3aKkoH TepMOoAMHAMUKU. J[aiiTe ompeneneHre MOHATHIM «TEIIoTay, «pado-
Ta», «KBHYTPEHHSISI SHEPTUS».

7. Kakue BubI paboT yalie BCEro COBEPIIAIOTCS B XUMHUYECKUX CHCTeMax?

8. JlaiiTe onpenenenue sHTaIbNNU. B ueM oHa usmepsiercs?

9. Uro Takoe TeruioBol a¢dekT peakiuu? JlaiiTe onpeaeneHne 3K30- U SHIOTEPMUUYECKON peak-
LUU.

10. YUto Takoe TepMoxumuueckoe ypaBHenue? Ilepeunciure 0COOCHHOCTH 3alUCH TEPMOXHUMHYE -
CKHMX ypaBHCHUM.

11. Chopmymupyiite 3akon ['ecca u cneacTBue u3 3akona I ecca.

12. Yro Takoe cTaHAapTHas SHTAJIBIMA 00pa30BaHUs BeulecTa?

13. Yro Takoe suTponmsi? B yem ona uzmepsiercs? OT kakux (pakTopoB OHA 3aBUCHUT?

14. Chopmynupyiite 2 1 3 3aKOHBI TEPMOJIUHAMUKH.

15. Kak paccunThIBaeTCsi U3MEHEHHE SHTPOIMH B MPOIECCE XUMUYECKONU PEeaKIUn?

16. Jlaiite onpenenenue »Heprun [ u66ca. [y 4ero ucmonb3yercs 3Ta BennduHa?

17. Kakumu dhakTopamu onpeaesieTcs CaMOIPOU3BOILHOCT MTPOTEKaHUS PeaKuu?

Paznen 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUU

1. JaiiTe onpeeneHusi HOHIATHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA SJIEMEHTY.

2. YTo Takoe mpOoCThIE U CIOKHBIE BEIIeCTBA?

3. Yto Takoe auioTponus?

4. JlaiiTe onpeesieHUE MOHATHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPXKUT | MOJb BemiecTBa?

6. laiiTe onpeneneHre NOHATUIM «OTHOCUTENbHAS aTOMHAsl Macca» U «OTHOCUTEIbHAS MOJIEKY-
JsipHast Maccay. B Kakux equHUIaX OHU U3MEPSIIOTCS?

7. Uto Takoe moiisipHas Macca? B ueM oHa usmepsiercs?

8. Uepes Kakue BETMYMHBI MOXKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopMmynupyiTe 3aKOH COXpaHEHHUST MacChl BEIIECTBA.

10. ChopmynupyiiTe 3aKOH MMOCTOSTHCTBA COCTaBa BellecTBa. UTo Takoe 6epTOoILTHIbI?

11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccuuThIBaeTCs 3KBUBaJIEHTHas Macca BemlecTsa? B uem ona usmepserca?

13. ChopmynupyiiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaApoO U CIECICTBHUS U3 HETO.

15. Yro Takoe MossipHbIH 00BeM Ta3a? UeMmy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUA?

17. Kakue BenmnuuHBI BKJIIOYAET B ce0s ypaBHeHue MenpeneeBa-Knaneiipona? J{ns yero oHo mc-
noJib3yercs?

18. ChopmynupyiiTe 3aKOH 00BEMHBIX OTHOIIIEHUH.

19. JlaiiTe coBpeMeHHYIO (DOPMYIUPOBKY EPUOTNIECCKOTO 3aKOHA.

20. B yem 3akmroyaercsi TEOpUsi XMMUYECKOro cTpoeHus bytineposa?

14.1.6. Bonipochl il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
1. OcHOBHBIC NOHATHS U 3aKOHBI XUMUHU
2 OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COEeUHEHM. PeakiinoHHas criocOOHOCTh BEIIECTB
3 Crpoenue aroma. [lepumoguyeckuil 3aKOH M MEPUOANYECKAs] CUCTEMA XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa
4 XuMu4decKas CBs3b
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5 DHepreTuka XMMHUYECKHUX IPOLECCOB. XUMHUUYECKask TEPMOINHAMUKA
6 XuMnueckas KHHETHKA. XMMUYECKOE PaBHOBECHE
7 DnexTpoxuMudeckue npoueccel. Kopposus Meramios

14.1.7. Tembl 1a00paTOpHBIX padoT
Onpenenenue TeroBoro 3 dexra peakuu HeUTpaTu3aiuH.
CKopocTh XUMHUYECKHX peakluil. BnusHue Temneparypsl Ha CKOPOCTh peakiuil.
Omnpenenenue TemnepaTypHoro ko duuuenta. XUMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus.
JnarpaMmma miaBKOCTH JIBYXKOMIIOHEHTHOM CHCTEMBI.

14.1.8. 3auér
1. JaiiTe onpeneseHusi HOHIATHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA SJIEMEHTY.

2. Uto Takoe mpocCThIE U CIIOKHbBIE BelecTBa?

3. Yro Takoe amiaoTponusi?

4. Jlaiite onpeieJICHUE TOHITHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa’?

6. I[aﬁTe OMNpCACIICHUC NNOHATUAM «OTHOCUTCJIbHAA aTOMHAA MacCa» U «OTHOCHUTCIIbHASA MOJICKY -
JIpHasA Macca». B kakux CANHNIaxX OHU I/I3MepHIOTC$I?

7. Uto Takoe moiisipHas Macca? B ueM oHa usmepsercs?

8. Uepes kakue BEJIMYUHBI MOKHO PACCUUTATh KOJIIMYECTBO BellecTBa?

9. ChopMmynmupyiTe 3aKOH COXpaHEHHUS MacChl BEIIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSTHCTBA COCTaBa BeliecTBa. YTo Takoe OepTOTHIbI?
11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccunTbiBaeTCsl 5KBUBAJICHTHAsI Macca BenlectBa? B ueM ona uzmepsercs?
13. ChopmynupyiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aKOH ABOTaIpo U CIAEACTBUS U3 HETO.

15. Yrto Takoe MossipHbIH 00BbeM Ta3a? UeMy oH paBeH?

16. YUTto Takoe HOpMaJIbHbIE YCIOBHUS?

17. Kakue BenmnuuHbI BKJIIOYAET B ce0s ypaBHeHHe MenpeneeBa-Knaneiipona? Jlins yero oHo mc-
noJib3yercs?

18. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIIICHUH.
19. [daiite coBpeMeHHYIO (hOpPMYIMPOBKY IEPHOANIECKOTO 3aKOHA.
20. YTo u3yyaeT XuMu4eckasi TepMOIMHaAMHKA?

21. JlaiiTe onpeneneHue MOHITHIO «XUMHUECKAsi CUCTEMAY.

CornacoBaHa Ha noprane N2 46307 20



22.

23.

HepeqnanTe THUIIbI XUMHWYCCKUX CUCTECM, ,Z[aI>'ITe HX XapaKTCPUCTUKY.

Kakwne THIIBI TCPMOAMHAMUYCCKUX MNPOUCCCOB MOIYT MPOTCKATh B XUMHWYCCKUX cucreMax?

JlaiiTe nX XapaKTepUCTHUKY.

24.

25.

Kakue mapameTpsl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSHUE CHCTEMBbI?

Chopmynupyiite 1 3akoH TepMoauHAMUKH. [laliTe onpeneneHrne MOHIATHSIM «TEIUI0Tay, «pado-

Tay, KBHYTPCHHSASA SHCPTUA.

26.

27.

28.

LUH.

29.

Kakwue BubI paboT yalie BCero COBEpIIAIOTCS B XUMUYECKUX cUCTEMax?
Haiite onpenenenue suTanbnuu. B uem oHa usmepsercs?

Yro Takoe TemoBoil agdext peakuuu? Jlaiite onpeneneHue 3K30- U SHAOTEPMHUYECKON peak-

Yro takoe TepmoxuMuueckoe ypaBHeHue? Ilepeuncianre 0COOEHHOCTH 3aMMCH TEPMOXUMUYE -

CKHMX ypaBHCHUM.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Cdopmymupyiite 3akon I'ecca u cinenctsue u3 3akona ['ecca.

Yro Takoe cTaHAapTHAs YHTAJIBIMA 00pa30BaHUs BeuiecTa?

Yro Takoe s3uTponus? B yem ona uzmepsiercs? OT kakux (HaKTOPOB OHA 3aBUCHT?
Cdhopmynupyiite 2 1 3 3aKOHBI TEPMOJMHAMUKH.

Kak paccunTbiBaeTcs N3MEHEHUE SHTPOIIMHU B IIPOLIECCE XMMHUECKON peakuuu?
Haiite onpenenenue snepruu ['n66ca. J{i1st yero ucnonb3yercs 3Ta BeNIUYHHA?
Kakumu Qaxkropamu onpeaessieTcs CaMOIpOU3BOIbLHOCTh MPOTEKAHUS PEAKIIUN?
Yro u3ydyaeT XuMHUECKasi KUHETUKA?

Yto Takoe rOMOT€HHBIE U T€TEPOr€HHbIE peaKkun?

Jlaiite onpenesneHre CKOPOCTH XUMUYECKON PEAKLIUU.

OT KakuX (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKOH peakiuun?

Kak 3aBUCUT CKOpPOCTh XUMUYECKON PEAKIIUM OT KOHLIEHTPALUN peareHToB?

ChopmymupyiiTe 3aKOH ASHCTBYIOIIMX MAacC JUIsi CKOPOCTH XUMUYECKoN peakiuu. [IpuBenure

€TI0 MaTEMaTUYCCKOC BBIPAXKCHUC.

43.

44,

45.

46.

UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? OT 4ero oHa 3aBUCUT?
Kaxk 3aBUCHT CKOpOCTh XMUMUYECKON PEAKIIMU OT TEMIIEPATYPHI?
Chopmynmupyiite mpaBuio Bant-I'odda, mpuBeauTe ero MmareMaTndeckoe BIpaKEHHUE.

Urto mokasbIBaeT TeMIepaTypHbId KOOPGUIIMEHT CKOPOCTH PEAKIIHH?
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47

48

49

50

51

52

. Uto Takoe katanuzaTtop?

. [laiiTe onpeneneHre SHEPTrUn aKTUBALIMKU peakiuu. OT 4ero oHa 3aBUCHUT?

. KakoB MexaHu3M JeHCTBUS KaTain3aTtopa?

. [IpuBenuTe ypaBHeHHE AppeHnyca, MOSICHUTE KaKie BETUIMHBI BXOJISIT B 9TO BHIPAKCHHE.
. [laiiTe onpeneneHre XUMUYECKOTO PaBHOBECHS.

. Uto Takoe KOHCTaHTa lf)aBHOBeCI/IH‘.7 Hammmure MaTemMaTHdeckoe BBIPAXKXCHUC IJIsI KOHCTAHTEI

paBHOBECHS, TOSICHUTC, KAKUC BCIIMYHUHBI Tyd BXOIAT.

53

54
pazom?

55.

56.

57.

38.

59.

ma?

60.

61.

62.

63.

64.

65.

66.

67.

68.

. Chopmymupyiire npuniun Jle-larense.

. Kakue Qaxropsl BIMAIOT Ha CMEIIEHHE XMMUYECKOTO PaBHOBECHS B CHUCTEME M KaKUM 00-

UTo U3yyaeT 3MEeKTPOXUMUS?

YTo Takoe OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE PEaKnu?

Jaiite onpezeneHue NOHATUSAM «CTEIIEHb OKUCIIEHUS», «BOCCTAHOBUTEINDY, KOKUCITUTEIbY.
Yro u3 celst mpeacTaBIIseT IPOLECC OKUCIEHUS U MPOIIECC BOCCTAHOBIICHUS?

Kakue snekTpoiHbie MPOLEcChl MPOUCXOIAT Ha MOBEPXHOCTH METaJI-pacTBOP MOHOB METal-

Kak oOpasyercs JBOWHON SNEKTPUUECKHA CII0I?

Yro Takoe 31neKTpoAHbIN noTeHnuan? OT 4yero oH 3aBUCUT?

UYro Takoe ragpBaHuuYeckuit aneMent? U3 uero oH coctout?

Kak 3apsikeHbl KaTo ¥ aHO/1 B TalbBAHUYECKOM 3JIEMEHTE?

Kakwue 31ekTpoaHbIe Mpoiecchl MPOUCXOAAT B FaIbBAHUYECKOM dieMeHTe Januams- Axkoou?
Kak 3anuceiBaeTcs cxema rajJbBaHMYECKOro 3JIeMeHTa?

Yrto Takoe 31IeKTPOIBIKYIIAs CHIIa radbBaHUYECKOro snemenTa? Kak ona paccuntsiBaercs?
Urto Takoe CTaHAApTHBIN BOJOPOAHBIN 35IeKTpoa?

Uto noka3bIBaeT psiji ANEKTPOXUMUUECKUX HAIPsLKEHUH MeTaioB? Kak pacrnosnokeHbl MeTa-

761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTh METAJIJIOB?

69

70

71

. IlpuBenute ypaBuenne HepHera. /s yero oHo ucnonb3yercs?
. Uto Takoe 35eKkTpoaun3? 13 yero COCTOUT CUCTEMA, TI€ MPOTEKAET IEKTPOTIU3?

. Kak 3apsiykeHbl KaTo U aHOJ TTPH AJIEKTPOJIn3e?
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72. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPOIN3a B paciuiaBax”?
73. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOJIN3a B pacTBOpax?
74. Chopmymupyiite 1 u 2 3akoHsl @apazaes. Uto Takoe BBIXO 1O TOKY?
75. YUTO Takoe KOppo3us METAJIOB?

76. KakoB MexaHU3M XUMUYECKOU U AJIEKTPOXUMUYECKOW KOPpO3un?
77. Metoapl 3alIUTHI OT KOPPO3HUHU.

78. JlaiiTe onpeneneHrue MOHATHIO «dazay.

79. UTO Takoe reTeporeHHbIE K TOMOT€HHBIE CUCTEMBI?

80. Uto Takoe ¢azoBoe paBHOBecue? Uem OHO XapaKTepusyeTcs?

81. Chopmymnupyiite mpasmiio ¢a3 ['udb0ca, mosicHUTE, KaKue BETMYUHBI Ty/Ia BXOISIT.
82. Yto Takoe quarpaMmma COCTOSIHHS ?

83. IlpuBenure quarpaMMmy IUIABKOCTH JBYXKOMITOHEHTHOM CHCTEMBI C TPOCTOM IBTEKTHUKOM (9B-
TEKTHUYECKYIO TuarpamMmy). OxapakTepusyiTe JIMHUH, TOYKH U 00JIaCTH 3TOM JHAarpaMMBbl.

84. Uto Takoe 3BTEKTUKA?
85. Chopmynupyiite mpaBuiio peryara. J{Jis 4ero OHO UCTIONB3yeTCs?

86. IlpuBenure nuarpaMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBbI, 00pa3yromeil ycTonunBoe
XMMHUYECKOE COEAMHEHHE (IUCTEKTHYECKyIo auarpammy). OxapakTepusyiTe JUHHM, TOYKM U OONacCTH
JTOU JUarpaMMsl.

87. Uro Taxkoe TBepAbIi pacTBOp?

88. JlaiiTe XapakTepUCTUKY TBEPABIX pPaCTBOPOB BHEAPEHUS, 3aMElICHMs U BblunTaHus. [Ipu ka-
KHX YCJIOBHSIX 00pa3ytoTCsl 3TU THIIbI paCTBOPOB?

89. IlpuBenute nuarpamMmy IUTABKOCTH JBYXKOMIIOHCHTHOW CHCTEMBI, 0Opasyromieid TBEpIblil
pacTBOp 3aMEIICHHs] C HEOTPAHUYEHHOW PacTBOPUMOCTHIO. OXapakTepu3ylTe TMHUHU, TOYKH U o0nactu
ATOM AMArpaMMBbl.

90. IlpuBenuTe nuarpamMmy IIJIaBKOCTH JIBYXKOMITOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabli
pacTBOp 3aMEIEHUs] C OTPAaHUYCHHON PacTBOPUMOCTHIO. OXapakTepusylTe JIHHHM, TOUYKH M 00nacTu
ATOM AMArpaMMmel.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI JTOMOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUL C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Buibl 10MOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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