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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 27.03.05 UHHOBaTHKA

HanpasnenHocts (mpo¢uis) / crienuanu3anys: YnpasjeHne HHHOBALUSIMHA B 3JIeKTPOHHON TeXHUKe
dopma oOyueHUs: OUHaASA

QakynereT: PUT, PakyabTeT HHHOBALIMOHHBIX TEXHOJIOIHHI

Kadenpa: YU, Kadeapa ynpasjieHnss HHHOBALMAMH

Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 90 90 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auer: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 54 or« 9 » 2 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 (cnenuansHoctu) 27.03.05 MuaHOBatuka, yrBepkaennoro 11.08.2016 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kadeapst POTOM « _ » 20 rona, mpotokon No
PazpaboTunk:
JIOLIEHT, K.T.H. Kadenpa POTOM C. H. Jleonos

3aBenyromuii odecrieunBaroien kag.
POTOM B. U. Tyes

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan OUT I'. H. Hapumanosa
3aBenyromnuii BeITycKaroten kag.

YU I'. H. Hapumanosa
OKCIEPTHI:

JlotieHT Kadeapsl paarodlIeKTPOH-
HBIX TEXHOJIOTUN U HKOJIOTHUYECKOTO
Monutopunra (POTOM) H. H. Hecmenosa

JloueHT kadeaps! ynpaBieHUs] HHHO-
Barusimu (YUN) I1. H. dpobot
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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.
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX MCCICAOBAHUN V1T U3YUCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH

1.2. 3agaun JIMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;
W3Y4YCHHUE CBOMCTB XMMHYECKUX CUCTEM;
M3yYeHHE B3aUMOCBS3H MEXKIY MIPUPOJION BEUIECTBA M €T0 PEAKIIMOHHOM CTIOCOOHOCTHIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.5.17) otHocuTes k 6moky 1 (6a3oBast 4acTs).
[Tocnenyromume TUCIATUTMHAMHE SIBIISTIOTCS: be30macHOCTh )KU3HEACATEIbHOCTH.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tporiecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIINH:

— OIIK-7 cmocoOHOCTBIO IPUMEHSTh 3HAHUS MAaTeMAaTHUKH, (PU3UKH, €CTEeCTBO3HAHUSA, XUMUHU U
MaTepUANOBEICHUSI, TEOPUN YIPaBICHUS U WHPOPMAIIMOHHBIE TEXHOJIOTHH B MHHOBAIIMOHHOW JIESTEINb-
HOCTH;

B pesynbrare u3ydeHus: IUCIUIUITMHBI 00YJarOIIUNCS JOKEH:

— 3HATh OCHOBHBIC TIOHSTHS M 3aKOHBI XUMHUHU, TEOPETUUECKHE OCHOBHI CTPOCHHSI BEIIECTBA,
CBOMCTBA BENIECTB U MX PEAKIMOHHYIO CITOCOOHOCTDH, YCJIOBUS MPOTEKAHUsSI peaKIuii, (HaKTOPHI,BIHUSIO-
IIME€ HAa CKOPOCTh U HAmpaBlIEHUE MPOTEKAHUs PEAKIMHU, SHEPreTUUECKUE U3MEHEHUsI B IMPOIEcce Mpo-
TEKaHMS PEaKIuH, CIIOCOOBI BEIPAKECHUS KOHIICHTPAIMI U CBOMCTBA paCTBOPOB 3JIEKTPOJIUTOB M HEIJICK-
TPOJIUTOB, OINPEACIICHUE KUCIOTHOCTH CpEibl, 3aKOHOMEPHOCTH MPOTEKAHMS SJIEKTPOXUMUUYECKHUX MPO-
1I€CCOB, MPOIIECCHI KOPPO3UH METAIIJIOB M METOIBI 3aIUTHI OT KOPPO3HH.

—  YMeTb HCIOJb30BaTh TEOPETUUECKUE 3HAHUS IS PEIICHUs TPAKTUYECKUX 3aJ1a4, JIJIsl UHTEp-
MIpEeTaIUU PE3YIBTATOB AKCIIEPUMEHTA

— BJIaJeTh HABBIKAMU MMOCTAHOBKH U TPOBEACHUS DKCIIEPUMEHTA, 00PAOOTKH PE3yABTATOB IKC-
MepUMEHTa

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
3 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 54 54
Jlexuun 18 18
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTosiTenbHas paboTa (Bcero) 90 90
[TonroroBka Kk KOHTPOJIBLHEIM paboTam 2 2
BoinonHeHne HHAUBUAYATbHbBIX 3a/1aHUN 13 13
OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 12 12
[ToaroroBka k 1a0opaTopHbIM paboTam 6 6
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[TpopaboTka JIEKITMOHHOTO MaTepraia 23 23

CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 6 6
TEOPETUYECKOI YacTu Kypca

[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 28 28
Bcero (6e3 sx3amena) 144 144
OO0mmas Tpy1I0eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabimua 5.1 — Paszgens! fUCHUILIMHEBL U BUABI 3aHATHI

~ (]
= = o m S =
- o & =
: o o o O E =
> 8 % ¢ | g3 ¥
HazBanus pa3nenoB JTUCIUTITHHBI Y © o a o O a2
o ¥ . . e & ISERD)
= < ] = o O = B
2) = S | &8 2
a © & &
3 cemecTp
1 OcHOBHBIE TOHATHSA U 3aKOHBI XUMHUHU 2 2 0 12 16 OIIK-7
2 PeaxkimoHHast crtocOOHOCTH BELIECTB. 0 2 0 12 14 OIIK-7
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX CO-
eINHEHUN
3 DHepreTuka XUMHUYECKHUX MPOIIECCOB. 3 2 4 16 25 |OIIK-7
XuMHYeCcKasi TEPMOJUHAMHUKA
4 XuMudeckast KHHeTHKa. XUMHYIECKOe 3 4 6 16 29 OIIK-7
paBHOBEcHE
5 Dnexrpoxumuyeckue mnponeccol. Kop- 6 4 4 20 34 | OIIK-7
pO3Us METAILJIOB
6 da3oBble paBHOBECHS B T€TEPOTE€HHBIX 4 4 4 14 26 | OIIK-7
cHCTEMAxX
Hroro 3a cemectp 18 18 18 90 144
Hroro 18 18 18 90 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
d =
3 s 5
g 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIINHBI IO JICKIHSIM 5 ) &5
= z §
S 8 2
e o 2
= S
3 cemectp
1 OcHoBHble OHATHSA U | [IpeaMeT XxuMuKM. ATOMHO-MOJIEKYJISIpHASI TEOPHSI. 2 OIIK-7
3aKOHBI XUMUH OCHOBHbIE TOHSATHS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocThie U cliokHbIE BellecTBa. SABiIeHuE
aiutorpornu. MonekyisipHas Macca. Monbs. Momsipaast
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Macca. CTeXuoOMEeTpHUYECKHE 3aKOHBI: 3aKOH SKBUBA-
JIEHTOB (TMIOHATHE PKBUBAJICHTA U SKBUBAJICHTHOU Mac-
ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUECKUX COCTH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIE-
HHUM, 3aKkoH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCTMHEHUM.

Htoro

3 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XnuMuaeckast
TEPMOJIUHAMUKA

Xumuueckas TepMoguHamMuka. [lonsiTne xummuaeckon
cucreMsl. Tumsl cucteM. PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUIbI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
THUMBbIE, HEOOPAaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PAaBHO-
BeCcHble. OCHOBHBIE TOHATHUS TEPMOJUHAMUKH: BHY-
TPEHHss SHeprus, padota, TeroTa. [1epBbIii 3akoH
tepmoarHaMuku. [Tonsitue suTanenuu. TernoBoit 3¢-
(bexT peakiuu, IK30TepPMUUECKHIE U SHIOTEPMHUECKIE
peakiuu. TepmMoxumMuyeckre ypaBHEHHs U UX OCO-
6enHocTu. CTaHJapTHBIE TEIUIOThI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTBue u3 3akoHa I'ecca.
Teroemkocts. [TonsTHE SHTpONIMU. BTOpO# M Tpe-
TUH 3aKOH TepMoanHaMUKHU. CaMONPON30BOJIbHBIE
IpOIeCcChl. DHTANBIUNHHBINA U SHTPONUNUHBIN (HaKTOPHI
XUMHUYECKHUX peakiuil. Dueprus ['ub6ca.

Hroro

OIIK-7

4 XuMnuyeckasg KHHETUKA.
XUMHUYECKOE PaBHOBECHE

XUMHU€ecKasi KHHETHKA. | OMOTeHHBIE U T€TEpOreHHbIE
peakiuu. CKOpOCTh XUMUYECKON peakIuu. 3aKoH
nercTByronmx Macc. KoHCcTaHTa CKOpOCTH peaklyH.
[Tpaswuo Baut-T'odda. O6parumbie 1 HEOOpaTUMBIC
XuMuyeckue peakuuu. KoncranTta paBHOBeCHUS. 3aKOH
JNENCTBYIOIUX Macc Ui paBHoBecus. [Ipunnum Jle-
[[Tatenbe. DHEprusi aKTUBALIMKU U ypaBHEHUE APpPEHU-
yca. 3aBUCUMOCTb CKOPOCTH peakliy OT KaTalau3aro-
pa. Karanus.

HUroro

OIIK-7

5 DNeKTpOXUMHYECKHE
npoueccol. Kopposus
METaJJIOB

®da3oBble paBHOBecus. Pa3a, FeTEpOreHHast U TOMO-
reHHas cuctema. [IpaBuno ¢a3 ['n60ca. Crenens cBo-
607161, KOMIOHEHT. OTHOKOMITOHEHTHBIE CCTEMBI.
Jnarpamma cocTossHUS BOABI. /lnarpaMMsbl MJIaBKOCTH
JByXKOMIIOHEHTHBIX CUCTEM. DBTeKTUKA. [IpaBuiio
peraara. TBepasle pacTBOpbI. THITBI TBEPIBIX PACTBO-
POB: 3aM€ILEHYs], BHEAPEHUs], BHIYUTAHU.

Hroro

OIIK-7

6 ®dazoBble paBHOBECHS B
reTepOreHHBIX CHCTEMaX

DIEKTPOXUMUUYECKHUE TIPOLIECCH. SIBIIEHHE IEKTPO-
nu3a. ['anpBanndeckue anemMeHTsl. CTeneHb OKHUCIIe-
HUS, OKHCIIEHUE U BOCCTAHOBJICHUE. DIIEKTPOTHBIE
MPOLIECCHI. DIIEKTPOABMKYLIas cuia 3neMenTa. CraH-
JAPTHBIA BOJAOPOIHBIN JEKTPO. DIEKTPOIU3 B pac-
IJ1aBe. DJIEKTPOJIU3 B paCTBOPE. 3aKOHBI AIEKTPOIU3A.
Brixozn no Toxy. Koppo3ust MeTaioB: XumMudeckas,
ANEKTPOXUMHUYECKas. 3alIUTa METAIIOB OT KOPPO3UHU

HUroro

OIIK-7
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Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne paznienoB jaHHON AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HayMeHOBaHME TUCIUTLIMH u3y4eHne 00eceynBaOLIMX U 00eCIeUnBaeMbIX JUCIUIUINH

1 2 3 4 5 6

[Tocnenyromue TUCIUIIITUHBL

1 besonacHOCTh KHU3BHECACATCIBHOCTH + + + + + +

5.4. CooTBeTCcTBHME KOMIIETCHUM, JopMHUpyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCIUIUIMHBI, U BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.

Tabmuma 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THI

§ Bunwl 3austuit

= z ;
o ©

& g S g S DOpPMBI KOHTPOJIS

S & S &)

~ =

OIIK-7 + + + + KontposnpHnas pabora, Ot-

YeT [0 UHIUBUIYaTbHOMY
3aganunto, KoHcIekT camo-
MOJITOTOBKH, 3aIllUTa OTYe-
Ta, [IpoBepka KOHTPOJIBHBIX
pabot, OtueT no Jadboparop-
HOM pabote, Onpoc Ha 3aHs-
THAX, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
Q ==
< 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
2 2 £
> Sz
o Q Z
= S
3 cemecTp
3 DHepreTuka Omnpenenenue TemioBoro 3¢ ¢dekra peakuu HeuTpa- 4 OIIK-7
XMMHUUYECKHUX IIPOLECCOB. | JIN3ALINN.
Xumuy
cexad Hroro 4
TEePMOJMHAMUKA
4 Xumnueckas KUHeTUKa. | CKOPOCTh XUMUYECKUX peakluii. XMMHYECKOE paBHO- 6 OIIK-7
XUMHUYECKOe PaBHOBECHE |BECHE.
Hroro 6
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5 DAEKTPOXUMUYECKHUE Onektponus. Kopposust OIIK-7
npoueccsl. Kopposus Hroro

METAJIJIOB

6 ®azoBble paBHOBECHS B | /[narpamma 1jiaBKOCTH JIByXKOMIIOHEHTHOM CHCTEMBI. OIIK-7

TE€TCPOrcHHBIX CUCTEMaxX

Hroro
Hroro 3a cemectp 18
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HanMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
8 Y =
= 2 E
3 = =
= 25
HasBanus pasnenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> (a9 =
Y o 2
= o
3 cemecTp
1 OcHoBHBIC IOHATHUA U | BXOAHO# KOHTPOJIb (HaMCaHHEe XUMUYECKUX AJIeMEeH- 2 OIIK-7
3aKOHBI XUMHH TOB, pacyeT MaJIIPHBIX Macc COEIMHEHUHN, paCCTaHOB-
Ka K09(pPHUIIMEHTOB B ypaBHEHHIX peakiuii). Pere-
HUe 3a7a4: 1) HaXoX/IeHNEe YKBUBAJICHTA MPOCTHIX BE-
IECTB; 2) pacyeT 3KBUBAJICHTHBIX MAacC MPOCTHIX U
CJIOKHBIX COelMHEHUH; 3) pacueT 00BbEMOB ras3a npu
HOPMAJIbHBIX YCIIOBUAX M YCIOBUAX, OTIIMYHBIX OT
HOPMaJIbHBIX; 4) pacueT 4Kclia YaCTHUI[ BEIIECTBA B
o0beMe 1 Macce; 5) peleHne 3a1a4 ¢ UCTOJIb30BaHU-
€M XUMUYECKUX YpaBHEHMI; 6) pelieHre 3a1ad Ha
"M30BITOK-HENOCTATOK" BEIIECTBA.
Hroro
2 PeaknuoHHas 1) Hanucanue GopMysn XUMUYECKHX BEIIECTB; 2) OIIK-7
CIOCOOHOCTD BEIECTB. | ONpPE/ENEHNE Ha3BaHUN XUMHUECKUX COETMHEHNH 110
OCHOBHBIE KJ1acChl COBPEMEHHOW HOMEHKIIAType, HallUCAHUE CTPYKTYp-
HEOPraHUYeCKUX HBIX (POPMYJT XUMHUYECKUX COEIUHEHUH, ONpeieieHue
COCIMHEHUM KJ1acca BEILECTB; 3) COCTAaBICHUE YPAaBHEHUH DJIEK-
TPOJIMTUYECKON THCCOIMannn; 4) HaMMCaHUue ypaBHe-
HUW TUAPOIIN3A, ONIPEACIICHUE TUIIa COJIeH; 5) cocTaB-
JICHHE YPaBHEHUM PEAKIIMI pa3HOTO TUIIA, [IETTOYKH
XUMUYECKUX MIPEBPALICHUM.
Hroro 2
3 DHepreTuka 1) Pacuet TemmoBoro ¢ exra peakiuu 1mo 3aKoHy 2 OIIK-7
XMMHYeCKHUX nporeccoB. |['ecca; 2) onpenenenue Tuna peakuu (3K30- , 3H10-
Xumuueckas TepMHuecKas); 3) pacyeTsl IO TEPMOXUMUYECKUM
TEePMOJMHAMUKA ypaBHEHUsAM; 4) olpeaesieHe CaMOIIPOU3BOJILHOTO
MIPOTEKaHUs PEAKINH; 5) pacueT TEPMOJIUHAMUYECKUX
napaMeTpoB MPOTEKaHUs PEAKIIHH.
Hroro
4 Xumuueckas KUHETUKA. | 1) 3anKch 3aKOHA AEHCTBYIOIUX Mace U1 XUMHUe- OIIK-7

XUMHUYECKOE paBHOBECHE

CKHX PEaKIHii; 2) pacueT U3MEHECHHSI CKOPOCTH peaK-
WU IpU UBMCHCHUU JaBJICHUS WU KOHLICHTPAIUK pea-
TeHTOB; 3) pacyeT U3MEHEHHUsI CKOPOCTU PeaKluu Mpu
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MOBBIIIIEHUH TeMIepaTypsl 1o npaBuity Bant-I'ohda
Y ypaBHEHUIO AppeHunyca; 4) pacueT TeMIEpaTypHOTro
K03 (HUIIMEHTA CKOPOCTH PEAKIUH; 5) onpeneseHre
SHEPTUM aKTUBAIMU peakinu; 6) ompeesieHre cMe-
IICHUS] XUMUYECKOTO PaBHOBECHS TTPU U3MEHEHUHN
TEMIIEPATYPHI, JABIICHUS U KOHIICHTPAIIUU; 7)pacueT
KOHCTAHT PaBHOBECHSI XUMHUYECKUX PEaKInii; 8) pac-
4eT U3MEHEHHUS KOHIICHTPAIIMA peareHToB uepe3
KOHCTAHTY PaBHOBECHSI.

HUroro

5 DNeKTpOXUMHYECKHE
npoueccol. Kopposus
METaJJIOB

1) HanMCcaHWe OKNCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii; 2) onvcanyue MpUHIKIA pabOThI rajabBaHU-
YECKOI0 AJIEMEHTA; 3) 3alIMCh YPABHEHHUN peakui,
MIPOTEKAIOLINX B raJIbBAHUYECKOM dJIeMeHTe; 4) pac-
YeT JIETPOJHOTO NOTEHIMANA ITPU CTAaHJAPTHBIX U
HECTaHAAPTHBIX YCIOBUAX; 5) pacyeT eTPOJBUKY-
1Iel CHJIBI TaJTbBAHMYECKOT'0 JIEMEHTa; 6) cocTaBIe-
HUE YpaBHEHUH 3JEKTPOJHBIX IPOLECCOB MPH dJIEK-
TPOJIM3€E PaCIUIaBOB U PACTBOPOB; 7) BEIYUCIIEHUE
Macchl 1 00bEMOB 00pa30BaBIIKUXCS MPOTYKTOB B IPO-
1ecce AeKTpoau3a no 3akoH6am dapanes; 8) ompe-
neSnaeHue BbIXo/ia Mo TOKY; 9) cocTaBiieHue ypaBHe-
HUW peaklUyil IpU XUMUYECKOU U DJIEKTPOXUMUYE-
CKOM KOppo3uu MeTauioB; 10) BEIOOpP 3aIIUTHOTO IO-
KPBITHSI OT KOPPO3HH.

Hroro

OIIK-7

6 ®dazoBble paBHOBECHS B
reTepOreHHBIX CHCTEMaX

1) ompenenenue yncna a3 B XUMUYECKOH CUCTEME;
2) ompejeneHue yncia creneHeil cBo0o bl Mo MpaBu-
ny a3 'ub06ca; 3) mocTpoeHHe qUarpaMm COCTOSTHUS
M0 TEPMOAMHAMUYECKUM JaHHBIM; 4) U3yuyeHue
CBOWCTB XUMHUECKUX CUCTEM IO JHarpaMMam IIaB-
KOCTH Pa3HbIX THIIOB; 5) ONpeesieHue Macchl U Co-
CTaBa XUIKOW U TBEpAOH (pa3 Mo mpaBuUiTy phlyara.

Htoro

OIIK-7

Hroro 3a cemectp

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

9. CamocrosiTesqibHasi paboTa

tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
2 > 5
v O =
Bunsl caMocTosTeNIbHON = )
HasBanus paznenos z &5 @DopMBbI KOHTPOJISA
paboThI g g 2
= g =
e g
= S
3 cemecTp
1 OcHoBHble oHATHS U | [logroroBka k mpakTUye- 2 | OIIK-7 KonTposnbHas pabora,
3aKOHBI XUMHUHU CKUM 3aHATHUSAM, CEMUHA- Omnpoc Ha 3ansaTusIX, OT-
pam 4eT 110 UHAUBUAYATbHOMY
Huto, [TpoBepk
IIpopaboTKa JIEeKIUOHHOTO 6 3aJlaHmo, 1iposepka
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Marepuaia

BrinosnHenne nHAMBHUIY-
ATLHBIX 3aJaHUH

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

KOHTPOJBHBIX padoT, Tect

2 Peaknmonnas
CIIOCOOHOCTH BEIIECTB.
OCHOBHBIE KJIAaCCHI
HEOPTraHWYECKUX
COCIMHCHU

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CamMocTosTeIbHOe HU3y4dec-

HHE TeM (BOIPOCOB) TEOpE-

TUYECKOHN 4acTu Kypca

Brimonuenue nHAMBUAY-
aJbHBIX 3aJlaHUU

Hroro

OIIK-7

Ompoc Ha 3ausTusax, OT-
4eT 10 UHIUBUAYATEHOMY
3aJJaHUIO

3 DHepreruka
XUMHYECKHUX MPOIIECCOB.
XuMuyeckast
TepPMOAMHAMHUKA

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Martepuaia

IToaroroska k saboparop-
HBIM paboTam

OdopmieHre 0TYETOB 10
nabopaTOpHBIM paboTam

BrinosnHenne nHAMBHUIY-
ATLHBIX 3aJaHUHA

HUroro

OIIK-7

Ompoc Ha 3ausTusax, OT-
YeT [0 UHIUBUAYaTHbHOMY
3amannro, OT4ueT 1o J1adbo-
paTtopHoii pabore, Tect

4 XuMuyeckasi KHHETHKA.
XUMHUYECKOE PaBHOBECHE

IToaroroBka K mpakTuie-
CKHM 3aHSATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

IToaroroska k saboparop-
HBIM paboTam

OdopmiieHre 0TYETOB 110
naboparopHbIM paboTam

BrinosnneHne nHAMBUY-
aJbHBIX 3aJaHUI

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-7

KonTpospHas pabora,
Onpoc Ha 3aHaTusax, Ot-
YeT 10 UHIUBUAYATEHOMY
3aganuio, OTyer mo jabdo-
partopHoit pabote, I1po-
BEpKa KOHTPOJIbHBIX padoT,
Tect

5 DAEKTPOXUMHUYECKHUE
npoueccel. Koppo3us
METaJJIOB

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO

OIIK-7

Onpoc Ha 3anatusx, Ot-
4eT [0 HHIUBUIYATHHOMY
3aganuto, OTuer no snabdo-
paropHoii pabote, TecT
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Marepuaia

[Toaroroska k Jaboparop- 2
HBIM paboTam
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
BrinosnHenne nHIUBHUIY- 2
QJIbHBIX 3a/1aHUHN
Hroro 20
6 ®azoBble paBHOBecus B | [loaroroBka k nmpaxkruye- 4 |OIIK-7 Omnpoc Ha 3aHsaTHAX, OT-
IeTepPOreHHbIX CUCTEMAX | CKMM 3aHATHSM, CEMHHA- YeT 10 UHUBUAYAILHOMY
pam 3aganuto, Otuer mo jgabdo-
IIpopaboTka JIEKIIUOHHOTO 4 patopHoi pabote
Marepuana
IToaroroska k gaboparop- 2
HBIM paboTam
OdopmieHre 0TYETOB T10 2
J1abopaToOpHBIM paboTam
Brinonnenne nHAUBUIY- 2
QJIbHBIX 3a/1aHUI
Hroro 14
Hroro 3a cemectp 90
Hroro 90
10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS
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. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oami 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KoncnexT camomoaroros- 5 5 2 12
KU
KonTponbhas pabota 10 10 5 25
Onpoc Ha 3aHATHSAX 10 10 5 25
OTt4er no MHAUBUAYANb- 10 10 5 25
HOMY 33/IaHUIO
OTueTt no nabopaTopHOii 5 5 3 13
pabore
Hrtoro makcumyM 3a nepu- 40 40 20 100
on
Hapacraromum nrorom 40 80 100 100
10




11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Koposun H.B. Ob6mas xumus [Tekct] : yueObnuk mis By3oB / H. B. Koposun. - 8-¢ u3m.,
crepeotunl. - M. : Beicmias mkona, 2007. - 559 c. : un. - (Ilobeaurens koHKypca yueOHUKOB). - buo-
uorp.: c. 546. - IlpenM. ykas.: ¢. 547-557. (nanuune B 6ubmmoreke TYCVYP - 59 5k3.)

2. OcHoBHI 001IeH U (hr3rueckoil XuMuu [DNeKTpoHHEIH pecypc]: YuebHoe mocobue / M.B. Tu-
xoHOBa, M.A. ExnmoBa; ToMCKHI rOCYyAapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIAOIIEKTPO-
Huku (Tomck), Kadenpa ameKTpOHHBIX TEXHOJOTHA U SKOJOTUYECKOr0 MOHUTOPUHTA. — DIIEKTPOH. TEK-
croBeie jgaH. — Tomck: 2015, 200 «c. [OnekrponHblii pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/5136, nata obparenus: 26.04.2018.

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. Tmmaka H.JL O6mas xumus: YaeoHoe mocobue ams By3oB / H.JL. Imaka. — 11-e m3n.—M-JL.:
Xumus, 1964. — 688c.: un.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpeam. ykas.: c. 671- 688. (nanuuue B
ouommorexke TYCVYP - 37 9k3.)

2. AxwmeroB H.C. Heopranndeckast xumus : Yue6Hoe nocobue ais By3oB / H. C. Axmeros. -
M. : Beicmias mkomna, 1969. - 638[2] c.: un. — [Ipeam. ykas.: ¢. 629-639. (manuuue B 6udnuorexe TYCYP
- 15 3K3.)

3. Xwumwus: Yuebnoe nocobue / I. B. Cmupros, I. M. fkyHnna; MuHHCTEpCTBO 00pa3oBaHuUs
Poccuiickoit @enepanuu, TOMCKUI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUS U PATUOIIICK-
TpoHUKH, Kadenpa TexHOIOrHH pagnodIeKTPOHHON ammapaTypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(namuune B 6ubmmorexke TYCVYP - 31 2k3.)

4. T'nunka H.JL 3amaum u ynpaxHeHus 1o oOuieid xumun : YdyeOHoe mocodue aist By3os / H.JL
['munka. - 20-e usn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. u. (Hanuuue B Oubmuoreke TV -
CVYP - 38 5K3.)
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5. Xumus [DnexkTpoHHBIH pecypc]: yuedHoe mocodue / E. B. Uukun; ToMckuii rocyaapcTBeH -
HBI YHUBEPCUTET CUCTEM yIpaBlieHUs U paauosnektponuku (Tomck), Kadbenpa pannosnekTpoHHbIX TeX-
HOJIOTMH U 9KOJIOTMYECKOr0 MOHUTOPUHTA. — DJNEKTPOH. TeKcToBbIe AaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTponnsiii pecypc] - Pexxum nocrymna:
http://edu.tusur.ru/publications/1138, nara obpamenus: 26.04.2018.

6. UYukun E.B. Xumus [Tekcrt]: yueoHoe mocooue / E. B. Uukun; MunuctepcTBO 00pa3oBaHus u
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
— bubmumorp.: c. 157. (nanuuue B 6ubmmorexke TYCVYP - 62 3Kk3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Xwumug [DneKTpoHHBIN pecypc]: MeToauyeckue yKka3zaHus 1Ji MPOBEICHUS MTPAKTHUYECKHUX 3a-
HSATHIA U OpraHU3aIluN CAMOCTOSTEIBHON paOOThI CTYCHTOB 10 AUcHUILINHE «Xumus» / Tuxonosa M.B.,
2015. — 21 c. [DnekrponHsbIii pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 26.04.2018.

2. Yuxkun E.B. Jlabopatopubie pa®oTel mo xumuu [TekcT]: yueOHO-MeToandeckoe mocodue /
E.B. Yukun; MunuctepctBo oOpaszoBanus Poccuiickoit @enepannu, ToMCKHil rocyqapCTBEHHBIA YHUBEP -
CUTET cucTeM ympasieHus: u paauosnekrponuku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTUI U
sKojoruaeckoro Mmouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: uin., Tabn. - bubmumorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 9k3.)

3. Yukun E.B. COopHuK 32124 u ynpaxHeHud 1o oOmel xumun: [Teker]: YdyeOHO-MeTonuue-
ckoe nocooue / E.B. Yukun, pen. kaun. xuM. Hayk A.U. ['ananos; peu. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanusi Poccuiickoit @eneparin, ToMCKHI ToCcynapCTBEHHBIN YHUBEPCUTET CUCTEM YIPaBIIe-
Hus U paauodnekTponuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIpaBiie-
HUS U paanodiaeKTpoHuku, 2015. — 296 c. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHi: 48 3k3.,
Bcero 100 9k3.) (Hammuue B 6ubiamoreke TYCVYP - 100 7k3.)

4. Yuxkun E.B. JlabopaTtopHbie paOOThI 10 XUMHH [DJIEKTPOHHBIN pecypc]: ydeOHO-MeToande-
ckoe nocobue / E.B. Uukun; TOMCKHIA roCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHS M PATHO3JICK -
tponuku (Tomck), Kadenpa pagnosieKTpoHHBIX TEXHOJIOTHIA U 3KOJIOTHYECKOTO0 MOHUTOPUHTA. — DJIEK-
TPOH. TEKCTOBBIE faH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nata obpamierus: 26.04.2018.

5. Yukun E.B. COoopHuk 3a7a4 1 ynpakHeHHH 110 o01iel xumuu: [DnekTpoHHsbiid pecypce] / E.B.
YuxkuH, ToMCKUI TOCYAapCTBEHHBI YHHUBEPCUTET CHUCTEM YIIPABJIECHUSA U PAIUO3JEKTPOHUKH (ToMmck),
Kadenpa pannosnekTpOHHBIX TEXHOJIOTUN U 3KOJIOTUYECKOTO MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrponnHsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/642, nara obpamenus: 26.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI
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2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpManInOHHO-CIIPAaBOYHBIE pPECY]-
CBI

3. http://elibrary.ru — HayuHas 371eKTpOHHAsI OMOIMOTEKA

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

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yUeOHO-HAITBIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrevyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebHas aymuTopus
yqe6Ha51 ayauTopus Jis IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus IJIs IMpoOBE-
JICHUS 3aHATHH IPAKTUYECKOro TUIMA
634034, Tomckast obnacts, . Tomck, Bepimnuna ynuia, a. 74, 130 ayx.
Onucanue uMerouierocs 000pya0BaHuUsA:
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpemnoaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue sl JIadopaTOpHbIX padoT
JlaGoparopusi XuMuu
yueOHas ayMuTopus Ui IPOBEACHUS 3aHATHI 1aOOpaToOpHOTO TUTIA
634050, Tomckast o6macts, 1. Tomck, JlennHa npocrexkT, a. 40, 424 ayn.
Ornucanue UMerIerocs 000pyI0BaHUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslii (6 mT.);
- Cron naGopaTopHbIN BBICOKHI - 3 (6 mIT.);
- ®orosnexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHue J1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacCIOIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneYnBaroT AOCTYI B JIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC 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 MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1. XuMuueckoe NOHATHE «MOJIbY MOKA3bIBAET:
a) YHUCII0 aTOMOB BEIIECTBA
0) YMCII0 MOJIEKYJ BEIIECTBA
B) MOJICKYJISIPHYIO MaccCy BeIIeCcTBa
') KOJIMYECTBO BEIIECTBA
2. ATOM TUTHS IMEET AIIEKTPOHHYIO KOH(UTYpaITHIO:
a) 152 252
0) 1S2 282 2P6
B) 1S2 2S3
r) 1S2 251
3. Kakoii 3apsij siipa IMeeT aToM ¢ J1eKTpoHHOM KoHpurypamueit 152 252 2P6 3S2 3P6 4S2 ?
a) 12
0) 16
B) 15
r) 20
4. Kakoit okcup o61agaeT aMmpoTepHbIMU CBOMCTBAMHU?
a) CrO
0) Na20
B) Cr203
r) CrO3
5. YpaBHEHHE BOCCTAHOBIICHUS KeEJ€3a BOAOPOJIOM:
a) FeO + H2 =Fe + H20
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6) FeO + CO =Fe + CO2

B) Fe+ H2 = Fe + H20

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

6. B nepuozaax ¢ yBenuueHUeM MopsiIKOBOTO HOMEpa 3JIeMEHTa BOCCTaHOBUTEIbHBIE 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) JIBYyX OOIIHMX 3JIEKTPOHOB, UJIH AIEKTPOHHOHN Maphl

T') AJIEKTPOCTATUYECKUX CUJT TIPUTSHKEHUS

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

0) BaAJICHTHOCTb

B) XMMHUYECKHE CBOWCTBA

I') CTETIEHb OKHUCJICHUS B OKCUAAX

10. TepmoHaMUYeCKUi MPOLECC, MPOTEKAIOIIWA MPHU MOCTOSIHHOM JIaBJIC€HUH, Ha3bIBACTCS:
a) n300apHBIM

0) amuabaTHBIM

B) U30TEPMHUUECKUM

T') ©30XOPHBIM

11. DHTanBNUA CUCTEMBI OIIPENEISIETCS. COOTHOILIEHUEM

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

12. Beipaxxenue: «TermoBoit 3hPexT XuMUIECKON peakiuyi HE 3aBUCHUT OT MyTH €€ OCYIIECTBIIC-
HUS, 2 ONPEEIIACTCS TOIHKO HAYaIbHBIM M KOHEUHBIM COCTOSIHUEM CHCTEMBD» SIBIISIETCS ()OPMYITUPOBKOM:

a) MepBOro Havaja TEPMOJUHAMUKHI

0) BTOpOro Havanxa TePMOAMHAMUKH

B) 3aKOHA COXpaHEHUS YHEPTUU

r) 3akoHa ['ecca

13. 1151 5K30TE€pMHYECKOIN peaKInu:

a) AH(xumuueckoii peakiuu)> 0

0) AH(xummueckoi peakunn )< 0

B) AH(xumuueckoit peakiun) =AU

r) AH(xumuuaeckoit peakmun) = 0

14. Ha ckopoCTh XUMHUYECKON PEAKIIUN HE BIUSIET

a) KOHIICHTpAIUs pearupyronx BelIecTB

0) hopma cocyna

B) IPHUCYTCTBHE KaTan3aTopa

T') OBBIIICHUE TeMITEPaTypPhl

15. Cornacno npunuumy Jle- lllarense paBHOBECHE CMEMIAETCS B CTOPOHY

a) DK30TEPMUYECKON peaKuu

0) SHIOTEPMUYECKON peaKIuu

B) YBEIMYCHUS BHEUTHETO BO3ICHCTBUS

T') Oclla0JICHUsI BHEITHETO BO3ACHCTBUS
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16. Bo ckombko pa3 Bo3pacteT ckopocTh peakiuu 2NO(1)+Cl12(r)=2NOCI(r) npu yBenu4eHuu
JIaBJICHUS B CUCTEME B 3 pa3a

a) B 27 pa3

0) B9 pa3

B) B 6 pa3

r) B 18 pa3

17. B xone XuMHU4€ECKON peaKkIMK KaTaau3aTopbl

a) He BJIMSIIOT Ha CKOPOCTh peakluu

0) YCKOPSIFOT pEaKIIUIo

B) pacXoIylOTCs B XOJI€ peakluu

T) 3aMEUISIIOT PEAKIUIO

18. Ha snekTpoaax raibBaHMYECKOTo neMeHTa Skoou-/{annais, cocTosmero u3 MMHKOBOM U
MEHOM IJIACTUH, IPOTEKAIOT CIAEAYIOIINE MPOIECChI

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) IUCCOIMAITNH AIIEKTPOIUTOB Ha HOHBI

B) BOCCTAHOBJICHUS

T') UCTIAPEHUS IEKTPOJIUTOB

20. YpaBHEeHUE, OTBEUAIOIIEE AEKTPOXUMHUYECKOM KOPPO3UU METAJLIA::
a) 2Mg + 02 =2MgO

0) 2Pb + 02 =2PbO

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

r) 4Fe + 302 = 2Fe203

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[Ipeamet xumuu. ATOMHO-MOJNEKYIIsIpHast Teopusi. OCHOBHBIE TIOHATHSI: aTOM, MOJICKYJIa, XUMUYE-
ckul anemeHT. [IpocTeie U cioxkHbIe BelecTBa. ABnenue ammorponuu. MomnekymspHaas macca. Moib. Mo-
nsipHast Macca. CTeXHOMETPUYECKHUE 3aKOHBI: 3aKOH SKBHUBAJICHTOB (TOHITHE SKBUBAJICHTA U SKBUBAJICHT -
HOM MaccChl), 3aKOH TMOCTOSIHCTBA COCTaBa XMMHUECKHX COCTUHEHHH. ['a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABorajpo. [lepuonuueckuii 3ak0H U TEOPHS CTPOCHUSI XUMUYECKUX COETUHEHUH.

Xumuueckas tepMoauHaMuka. [loHaTue xumuueckon cucrteMsl. Tumbl cucremM. PaBHOBECHOE CO-
CTOSIHME CHUCTEMBI. THITbI TEPMOIMHAMUYECKHUX MPOIIECCOB: 00OpaTUMbIe, HEOOpPATUMBIE, CAMOTIPOU3BOJIh-
HbIE, paBHOBeCHbIE. OCHOBHBIC MOHITHS TEPMOAUHAMUKH: BHYTPEHHSISI SHEprus, padora, temnora. [lep-
BbIil 3aK0OH TepMoauHamMUKU. [lonsaTue sHTanbnuu. TemnoBol A3pGeKT peakiuu, IK30TePMUUYECKUE U IH -
JOTEPMHUUECKHE peaklnu. TepMOXUMHUYECKHe YpaBHEHHUS U UX 0cOOeHHOCTH. CTaHAapTHBIE TEIUIOTH 00-
paszoBaHus BemiecTB. 3akoH [ ecca, cienctue u3 3akona ['ecca. Termoemkocth. [lonsatue suTponuu. Bro-
POl U TpeTHil 3aKOH TepMoguHaMUKH. CaMOIIPOU30BOJIbHBIE TPOLIECCHl. DHTANBIUHHBIN U SHTPONUUHBIN
(dakTophl XMMHUUECKUX peakiuii. DHeprus 1'udoca.

Xumuueckasi KWHeTUKa. ' oMoreHHble U rereporennble peakiuu. CKOpoCcTb XUMHUECKOW pEaKIUu.
3akoH aeicTByomux Macc. Koncranta ckopoctu peakuuu. llpaBuno Bant-I'odpda. ObGpatumsie u
HeoOpaTuMble XuMUUeckue peakiun. KoHcTaHTa paBHOBecHs. 3aKOH JEHCTBYIOIIMX Macc JJisl paBHOBE-
cus. [puamun Jle-Illartense. DHEprus akTUBAIMKM U ypaBHEHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTH pe-
aKIMM OT Karainu3aropa. Karamus.

®a3oBbie paBHOBecus. dasa, rereporeHHas u romoreHHas cucrema. [lpasuno ¢a3 ['no6oca. Cre-
MeHb CBOOO/IbI, KOMIOHEHT. OJTHOKOMIOHEHTHBIE CUCTeMbI. J[narpamma cocTosiHUs BOJBL. J(MarpaMMbl
TJIABKOCTH JIBYXKOMIIOHEHTHBIX CHUCTEeM. OBTeKTHKa. [IpaBunmo psruara. Tsepapie pacTBOphl. Turibl
TBEPJbIX PACTBOPOB: 3aMEIICHMSI, BHEAPEHHUS, BHIYUTAHUSI.

DNEeKTPOXUMUYECKUE TIPOIeCChl. SIBneHue anekrtposmsa. [anpBaHudeckue snemMeHThl. CTerneHb
OKHUCJICHUS1, OKUCIICHUE U BOCCTAHOBJICHHUE. DJIEKTPOAHBIE TPOLIECCHL. DIEKTPOABIXKYIIAs CUIa SJIEMEHTA.
CranmapTHBIA BOJOPOJHBIN AJMEKTPO. DJIEKTPOIN3 B paciijiaBe. DIEKTPOJIM3 B PACTBOPE. 3aKOHBI JJICK-
Tposn3a. Beixog o Toxy. Koppo3usi MeTamioB: XMUMHUYECKasi, SJEKTPOXUMUYECKasl. 3allluTa METAJIJIOB OT
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KOpPO3HUH

14.1.3. Tembl HHANBUAYAJTBbHBIX 32/1aHUI
XuMHUYecKasi TEPMOJUHAMUKA. DHEPreTHKAa XUMUICCKUX PEaKIIUA
DneTpoxumuyeckue npoueccel. Kopposus mertanio
XUMUYECKask KHHETUKA. XMUMUYECKOE PAaBHOBECHE.
OCHOBHBIC IIOHATHUS M 3aKOHBI XMMUH.
Peakmonnas cnocoOHOCTh BemecTB. OCHOBHBIE KJIACCHI HEOPTaHUIECKUX COCAMHEHUI
@®a30BbI€ PABHOBECHUS B F€TEPOrC€HHBIX CUCTEMAX

14.1.4. Tembl KOHTPOJILHBIX padoT
OCHOBHBIE IIOHATHS U 3aKOHBI XMMUHU.
XUMUYECKasi KHHETUKA. XUMUYECKOE PAaBHOBECHE.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
Pasnen 4. Dnekrpoxumuueckue mpoueccsl. Kopposns metannos

. Uto u3y4daer 3neKTpoxumus?
. UTo Takoe OKMCIUTENBbHO-BOCCTAHOBUTEIBHBIE pEaKLUn?
. [aiiTe onpenenenrie MOHATHIM «CTEIIEHb OKHCIICHUSD, «BOCCTAHOBUTENBY, «OKUCITUTEID).
. Uto u3 cels npencTaBisieT NPOLECcC OKUCIEHUS U MTPOIIECC BOCCTAHOBIICHUS?
. Kakue snexTpoansle mpoleccsl MPOUCXOIAT Ha TOBEPXHOCTH METAJI-PACTBOP HOHOB MeTasuia?
. Kak o0Opasyercst ABOHHOMN >IEKTpUUECKHA CII0i?
. Uto Takoe 31eKTpoaHbIi noTeHran? OT 4ero OH 3aBUCUT?
. Uto Takoe ranpBaHuuYecKuil 3neMent? U3 uero oH coctout?
. Kak 3apskeHbl kKaTo ¥ aHO[ B rajlbBAaHUUECKOM dJIeMEHTE?
10. Kakue >neKTpoiHbIe MPOLIECChl MPOUCXOAAT B raIbBaHUYECKOM ieMeHTe Jlanuans-Axkoou?
11. Kak 3anuceIBaeTcs cxema rajlbBAHMYECKOTO JIEMEHTA?
12. Yto Takoe aneKTpOABMKYIAsl CUJla rajdbBaHUUECKOro aneMeHnTa? Kak oHa paccunTeiBaeTcs?
13. Yto Takoe craHaapTHBIN BOJAOPOIHBIN 3IEKTPOA?
14. Yto nmoka3bIBaeT psj MJIEKTPOXUMHUUECKUX HanpskeHud metaioB? Kak pacnonoskeHbsl MeTan-
761 B 3TOM paAxy? C uem cBsiz3aHa BOCCTAHOBUTENIbHAS CIIOCOOHOCTh METAJLIIOB?
15. IlpuBenure ypaBHenue HepHera. J{is yero oHo ucnonb3yercs?
16. Yto Takoe s3nekTponu3? M3 yero cOCTOUT CUCTEMA, i€ TPOTEKAET SIEKTPOIU3?
17. Kaxk 3apsiKeHbI KaToJl M aHOJ IIPU JIEKTpoIu3e?
18. Kakue ThmbI 3JI€KTPOIOB UCIIOIB3YIOTCS MIPH AIEKTPOIH3e?
19. KakoBbI 3aKOHOMEPHOCTH NIPOTEKAHUS IEKTPOIN3a B paciuiaBax?
20. KakoBbI 3aKOHOMEPHOCTH MIPOTEKAHUS JIEKTPOIU3a B pacTBOpax?
21. Chopmynupyiite 1 u 2 3akons! Dapages. UTo Takoe BHIXOJ 110 TOKY?
22. YTo Takoe Koppo3us METAJIOB?
23. KakoB MexaHU3M XUMHUYECKON U IJIEKTPOXUMUYECKON KOPPO3UU?
24. MeTtofpbl 3alIUTHI OT KOPPO3UH.
Pa3nen 3. Xumnuueckass KWNHETUKA U XUMHUYECKOE PAaBHOBECHE

O 00 1N DN K~ W —

1. Yro n3ydaer XumMHuecKass KHHETHKA?

2. YT0 Takoe rOMOT€HHbIE U T€TEPOTCHHBIE PEAKIINN?

3. JlaiiTe onpeneneHre CKOPOCTH XUMUYECKON PEAKIIUH.

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUYECKOU peakiuu?

5. Kak 3aBHCHUT CKOPOCTb XUMUYECKON PEAKIIMK OT KOHIIEHTPALMil peareHToB?

6. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX MacC A CKOPOCTH XUMUYecKoi peaknuu. [IpuBenute
€ro MaTeMaTUYECKOE BBIPAKEHHUE.

7. UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? OT 4ero oHa 3aBUCUT?

8. Kak 3aBHCHUT CKOPOCTbh XMMHUYECKOM peakliuy OT TEMIEPATYphI?

9. Chopmynupyiite paBuiio Baut-T'odda, mpuBeauTe ero MmareMaTndeckoe BhIpaKEHHUE.

10. Yro moka3pIBaeT TemMreparypHblii KOO(PUIMEHT CKOPOCTH peakiuu?

11. Yro Takoe karanuzatop?
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12. JlaiiTe onpeneneHne SHEPrUM aKTUBALMK peakuu. OT 4ero oHa 3aBUCUT?

13. KakoB MexaHu3M AEHCTBUS KaTain3aTtopa?

14. IlpuBenure ypaBHeHHE AppeHuyca, NOACHUTE KaKU€ BEIMUMHBI BXOAAT B 3TO BBIPAKEHHUE.

15. [Jaiite onpeneneHne XMuMHUYECKOro PaBHOBECHS.

16. Yto Takoe KoHcTaHTa paBHOBecHs? Hamumure MaTeMaTnyeckoe BBIPaXEHHUE JUIsl KOHCTAHTHI
paBHOBECHS], MOSICHUTE, KaKKE BETUYUHBI TyJa BXOJIT.

17. Chopmynupyiite npunuun Jle-1llatense.

18. Kakue ¢akTopbl BIUSIOT Ha CMEIIEHWE XMMHUYECKOTO PAaBHOBECHS B CHCTEME M KaKUM 00-
pazom?

Paznen 2. Xumudeckasi TepMOAMHAMUKA

1. Uto u3ydaeT xumMuyeckas TepMOANHAMHUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

4. Kakve TUnbl TEPMOJUHAMUYECKHX MPOLIECCOB MOTYT MPOTEKAaThb B XUMHUYECKUX CHCTemMax?
JlaiiTe X XapaKTepUCTHUKY.

5. Kakue napameTpsl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBbI?

6. Chopmynupyiite 1 3aKkoH TepMoaAMHAMUKU. J[aiiTe ompeneneHne MOHATHIM «TEeIIoTay, «pado-
Ta», «KBHYTPEHHSISI SHEPTUS».

7. Kakue BubI paboT Yalie BCETo COBEPIIAIOTCS B XUMHUYECKUX CUCTeMax?

8. JlaiiTe onpenenenue sHTaIbNNU. B ueM oHa usmepsiercs?

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

10. YUto Takoe TepMoxuMuueckoe ypaBHenue? Ilepeunciute 0COOEHHOCTH 3alUCH TEPMOXHMHYE -
CKHMX ypaBHCHUM.

11. Chopmymupyiite 3akoH ['ecca u cneacTBue u3 3akona Iecca.

12. Yro Takoe cTaHAapTHAs SHTAJIBIHA 00pa30BaHUs BeulecTa?

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

14. Chopmynupyiite 2 1 3 3aKOHBI TEPMOJIUHAMUKH.

15. Kak paccunuThIBaeTCsi U3MEHEHHE YHTPOIMNH B MPOLECCE XUMMUYECKONU pPEeaKun?

16. Jlaiite onpenenenue »Heprun [ n66ca. s 4ero ucmonb3yercs 3Ta BennduHa?

17. Kakumu dhakTopamu onpeaesieTcs CaMOIPOU3BOILHOCTD MTPOTEKaHUS PeaKuu?

Paznen 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUU

1. JaiiTe onpeneneHusi HOHIATHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA SJIEMEHT.

2. YTo Takoe MpOCThIE U CIOKHBIE BEIIeCTBA?

3. Yto Takoe auioTponus?

4. JlaiiTe onpeesieHUE MOHATHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa?

6. JlaiiTe onpeneneHre MOHATUIM «OTHOCUTENbHAS aTOMHAsi Macca» U «OTHOCUTEIbHAST MOJIEKY-
JsipHast Maccay. B Kakux eIuHUIaX OHU U3MEPSIIOTCS?

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

8. Uepes kakue BETMYMHBI MOXKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopmynupyiTe 3aKOH COXpaHEHHUSI MacChl BEIIECTBA.

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

11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccuuTbhIBaeTCs 3KBUBaJIEHTHas Macca BellecTsa? B uem ona usmepserca?

13. ChopmynupyiiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaApoO U CIESICTBUS U3 HETO.

15. Yro Takoe MomsipHbIH 00BeM Ta3a? UeMy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUA?

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

18. ChopmynupyiiTe 3aKOH 00BEMHBIX OTHOIIIEHUH.
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19. JlaiiTe coBpeMeHHYIO (DOPMYIUPOBKY TIEPUOTNIECCKOTO 3aKOHA.
20. B yem 3akmmroyaeTcsi TEOpUsi XMMUYECKOTo cTpoeHus bytieposa?

14.1.6. Tembl KOHTPOJILHBIX padoT

XuMuyeckas CBs3b

OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COEAMHEHUN. PeakiinoHHast ciocOOHOCTh BEILIECTB

Crpoenue aroma. Ilepuonnyeckuii 3aKOH M IEPUOAMYECKAs CHUCTEMa XHMUYECKHUX 3JIEMEHTOB
H.N. MenneneeBa

OcHOBHBIE IOHATHSA U 3aKOHBI XUMUU

DHepreTuka XMMUYECKUX MPOIECCOB. XUMUYECKasi TEPMOIMHAMUKA

XuMuyeckas KUHEeTUKa. XMMHYECKOE pAaBHOBECUE

DnekTpoxuMudeckue mpoueccol. Kopposus Mmeramios

14.1.7. Tembl 1a60paTOpHBIX padoT
Omnpenenenne TeroBoro 3G (GheKra peakuu HeUTpaTH3aIiH.
CKOpOCTh XUMUYECKHX peaKIuii. XUMHUUECKOe PaBHOBECHE.
Onexrponus. Kopposus
Jmarpamma IiaBKOCTH JBYXKOMIIOHCHTHOW CHCTEMBI.

14.1.8. 3auér

[TpenmeTt u 3agaun xumMuu. CBSA3b XUMUU C IPYTUMH HayKaMH. 3HAUYCHHE XUMUHU B (HOPMUPOBAHUU
MBIIUICHNS, B U3Y4EHUU NPHUPOABI U PAa3BUTHU TEXHUKHU. 2. ATOMHO-MOJIEKYJsIpHOE yueHue. OCHOBHBIE
MOHATHUS XUMHH: aTOM, JIEMEHT (METallIbl, HEeMETaJlIbl, TPYIIOBbIE HA3BaHUS IJIEMEHTOB), MOJEKYIA,
MoJiekynsipHas Gopmyna. 3. duznyeckue BEIMUMHBI, XapaKTEpU3YIOIIUE BEIIeCTBO: Macca, OTHOCUTENb-
Hasi aTOMHasi Macca, OTHOCUTENIbHAsI MOJISKYIISIpHAst Macca, MOJb, MOJIsIpHasi Macca. MonsipHbIid 00BeM ra-
3000pa3yIoNuX BEMECTB (MPU JaHHBIX H HOPMAIBHBIX YCIOBHSX), OCHOBHOE YPAaBHEHHE Ta30BOT0 COCTO-
SHUS BelllecTBa, ypaBHeHue Kiaiinepona - Menneneesa 4. DHepreTuka XuMUYECKUX MpoleccoB. | 3akoH
TepMoIuHAMUKH. [IoHITHE BHYTPEHHEH dHEPTUU U dHTANBIUU. TernoBbie YPPEKThl XUMHUECKUX PEaK-
1. DK30TEPMUYECKUE U IHAOTEpMUYECKUE peakuu. 5. CoBpeMEHHas KBaHTOBO-MEXaHUUECKask MOAEIb
aToMa (JBOMCTBEHHAs MPUPOJA IJIEKTpPOHA, ypaBHeHWe Jlym ne Bpoiins, mpuHIUIT HEOompeaeaeHHOCTH
['eiizenOepra, BoiaHoOBoe ypaBHeHue lllpenunrepa, moHstue aroMHoi opoburtanu). 6. CTpoeHHe MHOIo-
AeKTpOoHHbIX aroMoB. [Ipunnumn [Taymu. IIpasuiio I'yana. [Ipuannn muanmyma sHepruu. [Ipasua Kiteu-
KOBCKOT'0. 7. DHTPOIUS U €€ U3MEHEHUE NIPU XUMHUECKHUX Npoueccax. Il 3akoH TepMoIuHaMUKH 11 U30-
JUPOBaHHBIX cucTeM. 8. KBaHTOBOE omnucaHue cTpoeHus: aToMa. ATOMHbIE OpOUTANN U KBAHTOBBIE YHCIIA.
['padmueckoe mpencTaBieHHe aTOMHBIX opoutaneid. 9. Dueprus ['nb60Oca u ee M3MEHEHUE MPU XUMHUE-
CKHX IpOIECCax. YCIOBUS CAMOIPOU3BOIBHOTO MPOTEKAHUS PEAKIUI. YCIOBUE XUMUYECKOTO PaBHOBE-
cus. 10. Ilpeamer u MOHATHS XUMUYECKOW TEPMOAWHAMUKH (cuUcTeMa, (pa3a, TepMOAMHAMUYECKHE TIPO-
1IECChI, TapaMeTphbl U PYHKITUU cocTosiHUs cucTteMbl). 11. Xumus u [lepuomndeckas cucrema J1.J11.Men-
neneesa. [lepuoanueckuii 3akoH. Ctpykrypa [lepuoanueckoit cucteMsl. 12. [loHsTHE XUMUYECKOW CBSI3U.
OCHOBHBIE TUIIBI U XaPAKTEPUCTUKU XUMHUUECKOUN CBSI3U. 13. OCHOBHBIE MOHATHS XUMHUYECKON KMHETUKH.
CKOpoCTh TOMOTE€HHOM U reTeporeHHoi xumudeckon peakuuu. 14. KoBanenTHas cBa3b. OCHOBHBIE CBOM-
CTBa KOBAJICHTHOU CBsI3W MeTon BAJICHTHBIX CBs3el. [ mOpuan3anus atoMHbIX opoutaneid. 15. OcHoBHBIE
KOJINYECTBEHHbBIE 3aKOHBI XMMHUU. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOIIEeHUH. [lonaTue k-
BUBajieHTa. OnpeesieHue SKBUBAJIEHTOB MPOCTHIX U CIIOXKHBIX BEIIECTB. 3aKOH SKBUBaJIEHTOB. 16. [lepu-
OJIMYECKOE U3MEHEHHUE CBOMCTB DJIEMEHTOB. DHEPrUsl HOHU3ALMH, €€ U3MEHEHHUE B Ipynnax ¥ NeproAax.
17. ®akTopsl, BIAAIONIME HA CKOPOCTh XUMHUYECKUX PEaKIUil. 3aBUCUMOCTh CKOPOCTH PEAaKIUU OT KOH-
LIEHTpALlUil pearupyrolnX BEIIeCcTB. 3aKoH AeicTBUs Macc. Knnerndeckoe ypaBHenue. 18. Karanuzaro-
PBI M KaTaJTUTHYECKHE CUCTEMBL. MeXaHU3M JIEHCTBHS KaTanu3aTtopoB. 19. 3aBUCUMOCTh CKOPOCTH XUMHU-
YECKOM peakiuu oT TeMiepaTypbl. DHeprusi aktuauu. 20. TepMoxumus, TEpMOXUMHYECKHE YPABHEHUSI.
CrannapTtHas SHTaNbIUs 00pa30BaHMsI XUMUYECKUX COeMHEeHUH. 3akoH ['ecca u ciieZicTBUe U3 HETo, 3Ha-
yeHue 3aKoHa. 21. Xumuyeckas cBA3b B TBEPAbIX Tesax. Merayunueckas cBsi3b U MeTasuibl. 22. [lonstue
CPOJCTBA K 3JIEKTPOHY M 3JIEKTPOOTPHULATENBHOCTH. lleproguuecknii Xapakrep U3MEHEHHs CPOJACTBA K
AIIEKTPOHY U 3JIEKTPOOTPULIATEIILHOCTH B IpyMIax u nepuojax. 23. Od6patumblie U HeoOpaTUMBbIE MPOIIEC -
cbl. XUMHUYecKoe paBHOBecue. KoHCTaHTa XMMHUYECKOro paBHOBecHs. 24. BiusiHHe N3MEHEHHs ITapamMeT-
POB CHCTEMBI (TeMIEpaTypbl, AaBJICHUS U Jp.) HA COCTOSTHUE XUMHMUYECKOro paBHoBecus. [Ipunmun Jle
[[Tarenwe. 25. 'a3000pa3HOe COCTOSIHUE BEIIECTBA. 3aKOHBI MACATBHBIX Ta30B. YpaBHeHHE MeHeneena-
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Knaneiipona. 3akoH ABorajipo M cieacTBUs U3 Hero. 26. OCHOBHbIE MOHATUS XUMHH: aTOM, MOJIEKYIA,
MOJIb, MOJISIDHAsI Macca, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJSIpHAs: MacChl, YUCIO ABOragpo, MOJIIPHBII
o0wvem. 27. Nonnast cBsi3b. OCHOBHBIE CBOIMCTBA MOHHOM CBs3H. 28. ['MAPOKCHIBI: HOMEHKIIATYpa, CIOCO-
OBl TIOJTyYCHHUSI, XUMHUYECKHUE CBOMCTBA. 29. XMMHUUYECKHE CBOMCTBA COCAMHEHUI JIEMEHTOB B 3aBUCUMO -
CTH OT TOJIOXKEeHHUs B nepuoanyeckoit cucreme J.M.Menzaeneesa. 30. Jluccouuariusi KucioT, OCHOBaHUH,
aM(OoTepHBIX THAPOKCUAOB U cojieil (mpumMepsl). 31. XuMudecKkrne CBOMCTBA COSIMHEHUH JIIEMEHTOB B 3a-
BHUCUMOCTH OT IOJIOXKEHUs B iepuoanyeckoii cucreme JI.M.MenneneeBa. 32. Conu: knaccudpukamnus, HO-
MEHKJIaTypa, CIIOCOOBI TOJIy4YeHHs, XUMudeckue cBoicTBa. 33. [lonstue 06 SkBUBajIeHTEe. 3aKOH YKBUBA-
JeHTOB. PacdeThl 3KBHUBAJCHTOB IMPOCTHIX M CIOXKHBIX BemlecTB. 34. OmpeneneHue W KiacCUpUKAIUS
ANEKTPOXUMHUYECKHUX MPOIECCOB. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE MMpolecchl. CTENEeHN OKUCIECHMS
AJIEMEHTOB OKUCIIUTENIM M BOCCTAaHOBUTENH. 35. Psin HanpsokeHuid MeTayuioB. [loHsTHE 00 3JEKTPOIHBIX
noteHuHanax. CTaHIapTHBIN BOJAOPOHBIN AJIEKTPOA U BOJOPOJHAS IIKaJIa MOTeHIManoB. 36. ['anbpBaHu-
yeckue aneMeHTsl, DJ1C u ee uzmepenue. Ypasuenue HepHera.. BaxxHelime 31eKTpOIUThI, HCIIONIB3YIO-
IMecs B XMMHYECKUX UCTOYHUKAX TOKa. 37. DIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPO-
necc. [locaenoBarenbHOCTD AIEKTPOIHBIX MPOLIECCOB B PACTBOPAX M pacilaBax COJIEH, KUCIOT U ILEJ0-
yei. 38. DIeKTpoin3 ¢ HEPACTBOPUMBIMHU U PACTBOPUMBIMHU aHOJIaMHU. 3akoHbl Dapazesi. Beixoa mo Toky.
39. OcHOBHBIE BU/IBI KOPPO3UU. XUMHUUECKAsT KOPPO3Hsl. DeKTpoxummuueckas kopposus. 40. Merospl 3a-
LOIUTBl OT KOPPO3WU: JIETUPOBAHUE, JJIEKTPOXMMHUYECKAs 3aIWTA, 3allUTHbIE MOKphITHS. M3MeHeHue
CBOWCTB KOPPO3MOHHOM cpenbl. UHruoutopsl koppo3uu. 41. Dueprust [ mb6ca kak KpuTepuili camonpous-
BOJILHOTO MPOTEKaHUs MPOIlecCa U TEPMOJAMHAMUYECKOM YCTOMYMBOCTH XUMHUYECKUX COCAUHECHHU 42.
XHMMHYECKOE PaBHOBECHE. YCIOBHS XMMHUECKOro paBHOBecHs. KoHCTaHTa paBHOBECUSI XUMHUYECKOU pe-
akuu. TepMoIMHAMUYECKU BBIBOJI KOHCTAHTBI paBHOBecHs. 43. CKOpoCTh xuMHuueckoi peakuuu. Cpen-
HSS U UCTHHHAS CKOpocTh. OCOOEHHOCTH TeTepOreHHbIX mpoueccoB. 44. BiusHue Temneparypsl Ha CKO-
POCTh XUMHUYECKON peakIuu. YpaBHEHHE AppeHuyca. DHEPreTHUCeCKU Mpoduiib XUMHUECKONW PEaKITUH.
45. Karanus. BausiHue xaranu3aTopa Ha CKOPOCTb XMMHMUYECKOM peakuuu. [IpuunHbl BiusHusA. I'oMoreH-
HBII W reTeporeHHbId Katanu3. 46. O0patuMble xumMudeckue peakinuu. CKOpOCTh 0OpaTUMBIX XUMHUYE-
cKkuX peakiuil. Kunetnueckoe onvcanre XMMUYECKOr0 paBHOBECHS (CBS3b KOHCTAHTHI PABHOBECHUS peaK-
MY C KOHCTAHTaMH CKOPOCTEH MPsIMOTO U 0OpaTHOTo TpoieccoB). 47. CMemenne XMMUIeCKOTr0 PaBHO -
BECHs IIPY U3MEHEHUH BHEHUX ycnoBuil. [Ipunnun Jle Illatense: TepMonnHaMuuecKkoe U KHHETUYECKOE
obocHoBanue. 48. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC peakiny (IpuMephl). BakHelIne OKUCIUTENN U
BocctaHoBuTend. 49. OOpa3oBaHHEe XUMHUECKOW CBSI3M, €€ XapaKTEPUCTHKH: SHEPrus, JUIMHA, TOJAp-
HocTh. [lepekpriBanue AO. Casi3u o- u n-tuna. 50. [Ipuanmn paboTel, CXEMBI U 3JIEKTPOIHBIE MTPOIIECCHI
MPOCTEHIINX rajdbBaHUYECKUX 3J1eMEHTOB). DJIC rajibBaHMUYECKUX JIEMEHTOB IPU CTAaHAAPTHBIX YCIOBU-
ax. 51. OcHoBanms. Kiaccudukanus, HOMEHKIATypa, MOJTy4eHHE, CBOWCTBA. AM(OTEpHBIC THAPOKCHIIBI.
52. CxkopoCTh XUMUYECKON peaKIMK. 3aBUCUMOCTb CKOPOCTH TOMOTE€HHOM peakliy OT KOHLIEHTPALUH pe-
arupyromuyx BemiecTB. 3akoH AeicTBus Mmacc. KoHcranta ckopoctu peakmnuu. [IpaBwio Bant-I'odda
(TemmieparypHbiii kK03 dunment). 53. OCHOBHBIE KIAcChl HEOPraHUYECKUX coeauHeHuid. Kucmotel. Xu-
Muueckue cBoicta. [lomydyenue. Homenknarypa. 54. Mexann3mbl 00pa3oBaHus KOBAJICHTHOU CBSI3U: 00-
MEHHBIM U TOHOPHO — aKIenTopHbIi. OnucaHue MOJIEKYI METOAOM BajeHTHBIX cBs3eil (MBC). I'ubpuau-
3amus aTOMHBIX opouTaneit. 55. MonHas xumudeckas cBsi3b. CBOWCTBa MOHHOM CBSI3U: HEHAIPABJICH-
HOCTb, HEHACBIILIEHHOCTb, NOJISIpU3yeMOcTh. CTeneHb HOHHOCTU. 56. TUIBI KPUCTAUIMYECKUX PELIETOK
BEIIIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMYECKON pemeTku. 57. OKCUIIBI AJIE€MEHTOB,
3aBUCHUMOCTb MIX CBOWCTB OT CTETICHH OKHcIIeHUsl. OCHOBHBIC, KHCIIOTHBIE, aM(pOTEpHBIE OKCUABI. X Xu-
MHYECKHE CBOMCTBA W mojiydeHue. 58. da3oBbie paBHOBeCHUsA. J(MarpaMmbl COCTOSIHUS OJJHOKOMIIOHEHT-
HBIX cucTeM (Ha mpumepe Boxsl. IlpaBuno ¢a3 ['ud6dca. 59. Teepasie pactBopsl. 60. TepMuueckuii aHa-
3. JlnarpaMMBbl IUTABKOCTH IBYXKOMITOHEHTHBIX cucteM. [IpaBuio peryara.

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 MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
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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