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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokon Ne 57 or «11 » 5 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roga, paccmoTpeHa u ogoOpeHa Ha 3acegannu kadeapsl POTOM «  »

20 roma, mpotokois 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:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapst POTOM H. H. Hecmenosa

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB

CornacosaHa Ha noprane Ne 29338 2



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;
—  H3y4YeHHE CBOMCTB XUMHUYECKHX CHCTEM;
M3yYeHHE B3aUMOCBS3H MEXKIY MIPUPOJION BELIECTBA M €T0 PEAKIIMOHHOM CTIOCOOHOCTHIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.5.23) otHocutes k 6moky 1 (6a3oBast 4acTs).
[IpeamiecTByOMUMHA TUCHUTIIMHAMU, (HOPMHUPYIOIIUMU HAYaJbHBIC 3HAHUS, SBIIOTCS: XHUMUS,
DKOJIOTHSI.
[TocnenyomuMu TUCHMIUIMHAMHU SIBIISIFOTCSA: XUMHMS, Be30IMacHOCTh KHU3HEneATeIbHOCTH, Du3n-
Ka.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OK-7 criocoGHOCTBIO K CAMOOPTaHU3aAIMH U CaMOOOPa30BaHHMIO;

— OIIK-3 crmocoOHOCThIO BIIAJIETh OCHOBHBIMUA METOJAMH, CITIOCOOAMH U CPEACTBAMU IOTyYe-
HUs, XpaHEeHHUs], TepepadoTKH HHPOPMAIIUH;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh OCHOBHbIE XMMHYECKHE MOHITHS U 3aKOHBI

- YMETb IPUMCHATE XUMHUYCCKHUE 3aKOHBI JIJI PEHICHUA IIPAKTHYCCKUX 3aJ1a4d

— BJIaJeTh HaBBIKAMU MPAKTUYECKOTO MPUMEHEHHUS 3aKOHOB XUMHUH

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3a4eTHBIX eIMHUILIBI U IIPECTaBIeHa B Ta0uu -

%Zgﬁ;ﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI

Bunsl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

1 cemecTp 2 ceMecTp

AynuTtopHble 3aHATUSA (BCETO) 10 6 4
Jlexknuu 4 4
[IpakTrnueckue 3aHATHS 2 2
JlaboparopHbie pabOTHI 4 4
CamocrosTenbHas pabota (Bcero) 58 26 32
OdopmieHne 0T4ETOB IO JTaOOPATOPHBIM 8 8
pabotam
[ToxnroroBka k maboparopHbeIM paboTam 8 8

[TpopaboTka JEeKIMOHHOTO MaTepHraa

CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 11 11

CEeMHHapam

BeInonHeHne KOHTPOJIbHBIX paboT 16 16
Bcero (0e3 ax3amena) 68 32 36
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TToaroroBka u caada 3adera 4 4

OO6m1ast Tpy1I0€MKOCTb, 4 72 32 40

3auerHble EauHunb! 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ ]
= 3 = | &g 2§
= e 3 ; Q2 o =
- 5 2 S g2 > 5
HasBanusi pa3nenoB IuCHUTLITUHBI > ® =Y a, o 9 S =
(5} > . . e = )
= 5 G = 50 S £
S, E < o o & =
= = o M8 s ¢
1 cemectp
1 OcHOBHBIC NOHATHS U 3aKOHBI XUMUHU 0 0 5 7 OK-7, OIIK-3
2 PeakiioHnHas ClIoCOOHOCTE BEIECTB. 0 5 OK-7, OIIK-3
OcHOBHBIE KJIacChl HEOPTAaHUYECKUX CO-
€IMHEHHI
3 Crpoenue aroma. [lepuonnueckuii 3a- 2 0 0 5 7 OK-7, OIIK-3
KOH U IEpUOINYECKasi CUCTEMa XUMHYe-
ckux aneMmeHToB J[.M. Menneneena
4 XuMudeckast CBSI3b 0 0 0 5 5 OK-7, OIIK-3
5 OcHOBBHI eKTpOXUMHUH. OKUCITH- 0 2 0 6 8 OK-7, OIIK-3
TEIbHO-BOCCTAHOBUTEIHHBIE PEAKITHH.
Hroro 3a cemectp 4 2 0 26 32
2 cemectp
6 DHepreTvka XMMUYECKUX MTPOIIECCOB. 0 0 2 8 10 |OK-7, OIIK-3
XuMHuueckasi TepMOJUHAMUKA
7 XuMHnueckasi KHHETHKa. 0 0 2 8 10 |OK-7, OIIK-3
8 BbInosIHEHNE KOHTPOJIBHOM paboThI 0 0 0 16 16 |OK-7, OIIK-3
Hroro 3a cemectp 0 0 4 32 36
Hroro 4 2 4 58 68
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIMH (110 JIEKIHUSIM)
3 z S
3 = =
& 2 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTTAHBI IO JIEKIIHSIM 5 - é’* 5
o E
59 2 =
Y o 2
= S
1 cemectp
1 OcHoBHble OHATHA U | [IpenMeT XuMun. ATOMHO-MOJIEKYJISIpHAsl TEOPHSL. 2 OK-7,
3aKOHBI XUMUH OcCHOBHBIE TIOHSATHS: aTOM, MOJIEKYJIa, XUMHUYIECKUN OIIK-3
anemeHT. [IpocThie u ciioxxHbIe BeulecTBa. SBieHue
ayutorponuu. MonekyisapHas macca. Monbs. MomsipHast
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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.

Hroro 2
3 Ctpoenue aroma. Ctpoenne aToMa U MepUOJUYECKasi CUCTEMA DIIEMEH- 2 OK-7,
Ileprnognueckuii 3akoH u | T0B. Iloctynarel bopa. KBanToBO-MeXaHuueckas Mo- OIIK-3
MepuoIuYecKasi cuctemMa | Aesb aroma. dopMa aTOMHBIX opoutanei (s, p). Ksan-
XUMHYECKHUX JIEMEHTOB | TOBbIE yuciaa. [Ipunumn [aymm. [Ipasuino I'yaaa.
J.N. Menneneena [TpaBuno Kneukosckoro. [lepuonnueckas cucrema u
MOPSAAOK 3aII0JIHEHUS SHEPTETUYECKUX YPOBHEHN B
CTPYKType aroma. Painycbl aTOMOB 1 HOHOB. JJI€K-
TPOOTPHULATEILHOCTb. DHEPTUsl MOHU3ALIUH, CPOJICTBO
K 2JIEKTpOHY. I3MEHEeHNE CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMI 10 eproJaM U TpyIIam.
Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.3. Paznenbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H
obecrneunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.

Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmMmeHoBaHMEe OUCIIMILINH

No pa3nenoB qaHHOUM TUCIMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
n3ydeHue 00ecreuynBaoImnUX U 00eCIeYNBAEMbIX TUCIUTLTAH

1 2 3 4 5 6 7 8
[IpeamecTByromue TUCITUATITUHBI

1 Xumus + + + + + + +
2 Dxonorust + + + +

[Tocnenyromue TUCHUIIITUHBL
1 Xumus + + +
2 Be30macHoCTh JKU3HEAEATEIIh- n . n n .
HOCTH
3 dusuka + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CooTBeTCTBHE KOMHGTGHHHIZ, (bOpMI/IpyeMLIX Ipu HU3y4YCHUU ITUCHUILIMHBI, 1 BHIOB 3aHATHI

npezcTaBiIeHo B Tabmmie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIUILTUHBL, U BUIOB 3aHS -

TAN

Bunnl zanstui

Jlek.

Kommerenimmn

IIpak. 3an
JIa6. pao.
Cam. pab

DOpMBI KOHTPOJIA
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OK-7 + + + +

KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncrekr camo-
IIOJITOTOBKH, 3aIUTa OTYe-
Ta, OTYeT Mo JabopaTOpHOM
pabote, Onpoc Ha 3aHATHUSAX,
Tect

OIIK-3 + + + +

KonrtposnpHnas pabora, Ot-
4eT 10 UHIAUBUAYAIbHOMY
3aganunio, KoHCIekT camo-
MOJrOTOBKH, 3allUTa OT4e-
Ta, OT4eT 1Mo 1a6OPaTOPHOM
pabote, Onpoc Ha 3aHATUSX,
Tect

6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMHN 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

A L =
= 2 =
3 =
2 > 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx padboT zF &5
- 2 s
> o =
a B>
= S
2 ceMecTp
6 DHepreruka Omnpenenenue TeI10Boro 3pQexTa peakuu Heurpa- 2 OK-7,
XUMHUYECKHX MTPOLIECCOB. | JIM3ALUU. OIIK-3
Xumuyeckas Htoro 9
TEpPMOIMHAMUKA
7 XuMunyeckasi KuHeTuka. | CKOpoCcTh XMMHUECKHUX PEeaKIuil. XUMHUYECKOE paBHO- 2 OK-7,
BECHE. OIIK-3
Hroro
Hroro 3a cemectp
Hroro
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HanMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
8 Y =
= 2 E
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
& 2, S
> (a9 =
e e g
= S
1 cemectp
5 OCHOBBI Pemenue 3amau. 'anbBannyeckue »iaeMeHThl. CTEIeHb 2 OK-7,
AIEKTPOXUMUH. OKHUCJICHUS, OKUCIICHUE U BOCCTAHOBJICHHE. DJIEK- OIIK-3
OKuCIUTENBHO- TPOAHBIE MPOIECCHl. DINEKTPOIBUKYIIAS CHIIA dIIe-
BOCCTAHOBUTEILHBIE MEHTA. DIJIEKTPOJIU3 B pacIuiaBe. DIEKTPOIHU3 B
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peaxiuu. pacTBope. 3aKoHbI 31ekTponu3a. Berxon o Toky. Kop-
pO3Us METAIIJIOB: XUMHYECKasl, JIIEKTPOXUMHYECKASI.

Htoro

Hroro 3a cemectp

Hroro 2

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (HOpMUpPYEMbIe KOMITETCHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bubel caMoCTOSTEIbHOM paboThI, TPYAOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

o8 A
I L =
s | %
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos Z 7 =5 @®opMBI KOHTPOJIS
paboTsl 2 s 2
X o =
Y Qo 2
= S
1 cemectp
1 OcHoBHble OHATHA U | [loAroToBKa K mpakTuye- 2  |OK-7, KonTposbHas pabora,
3aKOHBI XUMUH CKHM 3aHSITHSIM, CECMHHA- OIIK-3 Ompoc Ha 3ansATUAX, TecT
pam
[IpopaboTka JIeKIIMOHHOTO 3
Marepuaa
Htoro 5
2 Peaknuonnas [ToaroroBka k mpakTuue- 2 OK-7, KoHcriexT caMoImoaroros-
CIOCOOHOCTD BEIIECTB. CKHM 3aHSITHSIM, CEeMHHa- OIIK-3 Kk, OTYET O UHIUBULY-
OCHOBHBIE KJIaCChI pam aNbHOMY 33JIaHUIO0
HEOPraHUYECKUX
copra (ic CamocTrosTenbHOE U3yue- 3
WHEHUI
COCIHHCE HUE TeM (BOIIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
Hroro
3 Crpoenue atoma. IToaroroBka K mpaxkTuye- 2  |OK-7, KonTposnpHas pabora,
[Teprioguyeckuii 3aKOH U | CKMM 3aHSTUSAM, CEMUHA- OIIK-3 Onpoc Ha 3aHaTusax, Ot-
MepUOINYECKasl CUCTEMa | paM YeT MO0 UHJIUBUIYAIbHOMY
xnll:l/m{\l/fcxnx ONEMEHTOB |y POPAGOTKA JEKIHOHHOTO 3 3amanuto, Tect
J.1. Menneneepa MaTepHana
Htoro
4 Xumuueckas CBs3b IToaroroBka K nmpaxkTu4e- 2  |OK-7, Koncnexkr camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- OIIK-3 Kk, OTYET O UHIUBUY-
pam ATBHOMY 33JIaHUIO0
CamocTrosiTenbHOE H3yUe- 3
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
Htoro 5
5 OcHoBbl anekTpoxumui. |[loaroroBka k npaktuye- 3 |OK-7, KonrtponpHnas pabora,
OKHCIUTEIBHO- CKHUM 3aHSATHSM, CEMHUHA- OIIK-3 Omnpoc nHa 3ansaTUAX, OT-
BOCCTaHOBUTEIIHbHBIC pam YeT MO0 WHIUBUIYATBHOMY
peaKini. [TpopaboTka JIEKITMOHHOTO 3 sajauuio, Tect
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MaTepuana
Hroro 6
Hroro 3a cemectp 26
2 ceMecTp
6 DHepreTuka [ToaroroBka k 1aboparop- 4 |OK-7, 3ammra otdyera, OTUeT 1o
XUMHUYECKHX MPOIIECCOB. | HBIM paboTam OIIK-3 nmabopaTopHOM paboTe
Xnmmreckas OdopmieHre 0TYETOB 10 4
TCPMOZMHAMMKA J1abopaTOpHBIM paboTam
Hroro
7 Xumnueckas kuHetuka. |[loaroroska k maboparop- 4 |OK-7, 3amuTa otyera, OTYeT 110
HBIM paboTam OIIK-3 nmabopaTopHOil paboTte
OdopMmieHre OTYETOB IO 4
JabopaToOpHBIM paboTam
Hroro 8
8 BeimonHeHue Beinonnenue kontposbHbix | 16 |OK-7, KonTpospHas pabota
KOHTPOJILHOM paboThI pabor OIIK-3
Hroro 16
Hroro 3a cemectp 32
[TonroroBka u caaya 3aueTa 4 3auer
Hroro 62
10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JUTEpaTypa

1. KopoBun H.B. Obmas xumus [Tekcr] : yueOnuk mis By3oB / H. B. Koposun. - 8-¢ u3m.,
crepeoturt. - M. : Breicmias mkona, 2007. - 559 c. : un. - (Ilobemutens KoHKypca yd4eOHUKOB). - buo-
auorp.: ¢. 546. - IlpeaM. ykas.: c. 547-557. (manuuue B 6ubanoreke TYCYP - 59 5k3.)

2. OcHoOBHI 001IeH 1 (HU3UIECKON XUMUH [ DIIEKTPOHHBIN pecypc]: YuedHnoe nmocodbue / M.B. Tu-
xoHOBa, M.A. ExumoBa; ToMckuii rocyiapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIECHUS U PAIUO3JIEKTPO-
Huku (Tomck), Kadenpa 31meKTpOHHBIX TEXHOJIOTHH M IKOJOTHYECKOTO MOHUTOPHHTA. — DJIEKTPOH. TEK-
cropele gaH. — Tomck: 2015, 200 c. [OnekrponHslii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, nara obpamenus: 08.06.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Tmuaka H.JL OO6mas 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. (Hamuune B
ounbmmoreke TYCVYP - 37 9k3.)

2. Xwumus: Yyebnoe nocodue / I. B. Cmupnos, I. M. fkynuna; MunuctepcTBo o0pa3oBaHUs
Poccuiickoit ®enepanuu, ToMCKMI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
TpoHukH, Kadenpa texHonoruu paanosnieKTpoHHo# anmapatypsl. - Tomck : TMI/10, 2000. - 157 c.: ni.
(namuune B 6ubmmorexe TYCVYP - 31 2k3.)

3. T'muaxa H.JIL 3agaun u ynpaxkHeHus no o6mel xumuu : YueOHoe nocobue st By3os / H.JL.
['munka. - 20-e usn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. u. (Hanuuue B Oubmuoreke TV -
CVYP - 38 3k3.)

4. Xumus [DnextpoHHbIN pecypc]: yue6Hoe mocobue / E. B. Uukun; Tomckuil rocyapcTBeH-
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HBI YHUBEPCUTET CUCTEM yrpaBieHus u paanosnekrponuku (Tomck), Kadenpa paanosnekTpoHHBIX TexX-
HOJIOTHI W 9KOJIOTHYECKOTO0 MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBbIE naH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [Dnexrponnsiii pecypc] - Pexxum nocryma:
http://edu.tusur.ru/publications/1138, nata oopamenus: 08.06.2018.

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AMCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
— bubmmorp.: ¢. 157. (nanuuue B 6ubmotexke TYCYP - 62 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. Xumus [OneKkTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHUS IPAKTUUECKUX 3a-
HATUWA U OPTaHHU3AIIUHA CAMOCTOSTEIHFHOM pabOThl CTYJCHTOB MO JUCHUIIIHHE «XuMus» / TuxoHoBa M.B.,
2015. — 21 c. [DnexTpoHHbIA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, nata o0-
pamenusi: 08.06.2018.

2. Yukun E.B. JlaGopaTtopusie pabotel mo xumuu [Tekct]: yueOHO-MeToquueckoe nocodue /
E.B. Yukun; MunucrepctBo obpazoBanus Poccuiickort @enepanuu, ToMCKHI roCyIapCTBEHHBI YHUBEP -
CHUTET CUCTEeM ympanieHus u paguosiekTpoHuku (Tomck), Kadenpa paanosneKTpoHHBIX TEXHOJIOTHHA H
sKoJiornueckoro Monutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubmumorp.: ¢.73. (Hanuuue B
oubmoteke TYCYP - 51 3k3.)

3. Yukun E.B. COopnuk 3amad o oo6mei xumuu: [Tekcr]: YueOHO-MeTOAMUECKOE TTOocoOue /
E.B. YukuH, pen. kana. xuM. Hayk A.W. ['ananos; peu. C.5. Anekcannposa; MuHucTepcTBO 00pa3oBaHus
Poccuiickoit @enepanun, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YMPABJICHUS U PATUOIJICK-
TpoHukH (Tomck), — Tomck: ToMckuil ToCynapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJIECHUS U PaJHOdIIEK-
tpoHuKH, 2015. — 296 ¢. (POTOM: 50 3k3.; cu3 1: 1 3K3., cu3 5: 5 3k3.; ayHn: 48 7k3., Bcero 100 3x3.) (Ha-
anuue B onbaroreke TYCVYP - 100 5k3.)

4. Yuxun E.B. JlabopaTopHbie pabOThl 110 XMMHUHU [DIEKTPOHHBIN pecypc]: ydeOHO-MeToanye-
ckoe nocobue / E.B. Unkun; ToMCKuii TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIUOIICK -
tponuku (Tomck), Kadenpa paarosieKTpOHHBIX TEXHOJIOTHHA U SKOJOTMYECKOr0 MOHUTOPHUHIrA. — DIeK-
TPOH. TeKCTOBBIC JaH. — Tomck: [0.1.], 2012. — on-line, 78 c¢. [DnekrpoHHbIi pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/3020, nara obpamienus: 08.06.2018.

5. Yuxkun E.B. COopHuK 3a7a4 1 ynpaxHeHu# 1o o0mmel xumuu: [DnexktpoHHslil pecypce] / E.B.
YukuH, ToMCKUI TOCYIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIIPABJICHUA U PaIUOdJIEKTPOHUKH (ToMck),
Kadenpa panno3aeKTpOHHBIX TEXHOJIOTHI U HKOJIOTHYECKOT0 MOHUTOPHHTA. — DIEKTPOH. TEKCTOBBIC JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrpoHHbiii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, nara o6pamenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKne MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBLHBIA TOPTAT
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — napopmMallnoOHHO-CIIPaBOYHbIE peCyp-
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CBI
3. http://elibrary.ru — Hay4Has 351eKTpOHHAsT OMOIMOTEKA
4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMHUHU

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

VYueOHast aymuTopus

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUN MPAKTUIECKOTO TUTA, YIeOHAsT ayauTOpHs JUIsl IPOBEACHUS 3aHSATUI CEMUHAPCKOTO THIIA,
MOMEIIEHHE Il KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), TOMEIIEHHE JIsl IPOBeie-
HUS TPYNIOBBIX U WHIAVNBUIYAIBHBIX KOHCYJIBTAI[UH, TOMEIIECHHUE JJIsI IPOBEICHUST TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTeCcTallii, MOMEIICHNE I CAMOCTOSTEIbHON paboThI

634050, Tomckast obnactb, . Tomck, Jlenuna npocnexr, 1. 40, 423 ay.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- Komnsrotep Pentium Dual Core G850;

- TeneBuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpemnoaBarens.

[IporpamMmmHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Kaspersky Endpoint Security

— Microsoft Office 2010

— Windows XP

13.1.3. MaTrepuajibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecrneyeHue sl JIadOpaTOPpHbIX padoT
JlaGoparopus xumMun
yueOHas ayMTopus Ui IPOBEICHUS 3aHATHI TaO0paToOpHOTO THUTIA
634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 424 ay.
Ornucanune UMerIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- Cton nmaGoparopHsIit (6 mIT.);
- Cron naGopaTopHBIN BBICOKH - 3 (6 mIT.);
- ®oroanexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U WHBAIWIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1. Xumuueckas TepMOJUHAMUKA OIPENIENSIET:
a) TerI0BbIe 3PPEKTH PANTUYHBIX XUMUYECKUX U (PU3UKO — XUMHUUECKHUX IPOLECCOB;
0) BEpOATHOCTH CaMOIPOU3BOJIILHOTO TMPOTEKAaHUS XWMHUYECKOro Ipolecca B TOM HIM HWHOM
HalpaBJIeHNH;
B) CKOPOCTb IPOTEKAHUSI XUMHUECKOT0 IPOLIECcca;
T') YCIIOBUS, PU KOTOPBIX XUMUYECKasi peakius OyaeT HaXOJUThCSI B COCTOSSHUU PAaBHOBECHS.

2. V3ydyeHue NpoTeKaHUsT XUMUYECKUX PEaKIUi ¢ MO3UIMH TEPMOJUHAMHUKHU HE TpeOyeT cBeze-
HHUH O:

a) CTPOEHUU MOJIEKYJI BEIIECTB, YUYACTBYIOIIUX B PEAKIUH;

0) MexaHH3Me MPOTEKAIOIEeH peaKnu;
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B) Ha4yaJIbHOM U KOHCYHOM COCTOAHHUHU CUCTCMBI,
F) BHCIIHUX YCJIOBHUAX, B KOTOPBIX HAXOAUTCA CUCTEMA.

3. Ilox TepMOIMHAMUYECKON CUCTEMOM MOIPa3yMeBaloT:

a) Habop CBOWCTB M3y4aeMOro 00beKTa;

0) OKpY)KarOIIHMi HAC BHEIITHUN MUD;

B) M30paHHYIO0 COBOKYITHOCTb T€J WJIM BEIIECTB, COCTOSIIYIO U3 OOJIBIIOTO YMCIIAa CTPYKTYPHBIX
eIMHHUL (MOJICKYII, aTOMOB, HOHOB) U OTAEJIECHHYIO OT BHEIIHEH Cpe/bl ONpeeICHHON TpaHNIeH WM T10-
BEPXHOCTBIO pa3/ena;

I') PEaKIMOHHBIN COCY/, B KOTOPOM MPOTEKaeT XMMUYECKasi PEaklusi, BMECTE C OKpYKaIOIel ero
BHEIIHEN CPEION.

4. BaemHel cpenoii 1o OTHOIIEHHIO K TEPMOJUHAMUUYECKON CUCTEME SIBIIAETCS:

a) Ta 4acTh IIPOCTPAHCTBA, B KOTOPOM OCYIIECTBIISIETCA U3ydaeMblii ITpolecc;

0) okpy»Xarolas ee rpaHHIla pasJielia, HapuMep, CTEHKH PEaKIIMOHHOTO COCYIa;

B) BCE€ TO, YTO HAXOAUTCS BHE TOBEPXHOCTHU Pa3/iella CUCTEMBI;

') COBOKYITHOCTb MOJIEKYJI, aTOMOB MJIM HOHOB XMMHYECKUX BEUIECTB, YYACTBYIOIIMX B PEAKLIUH.

5. IloBepXHOCTH pazaena TEPMOAUHAMUYECKOW CUCTEMBI:

a) Bcerza ObIBaeT peajbHOM;

0) sSIBNISIETCS MEXaHMYECKH JKECTKOMU, T.€. HECITIOCOOHOM U3MEHSATh CBOHM Pa3Mephl;
B) MOXKET OBITh BOOOpa)KaeMOM MIJIH YCIIOBHOM;

T') MOXKET OBITh MPOHUIIAEMOU U TEIUIOMPOBOIHOM.

6. M3011poBaHHbIE CUCTEMBI OOMEHUBAIOTCS ¢ BHEIIHEH CpeIoi:
a) TOJIBKO BEIIECTBOM;

0) TOJIbKO PHEpTUeH;

B) KaK BEILLECTBOM, TaK U SHEPrHEH;

T') HEe CHOCOOHBI OOMEHUBATHCS HU TEM HH JPYTHM.

7. 3aKkpbIThIE CUCTEMBI OOMEHUBAIOTCS C BHEILIHEH CpeIoH:
a) TOJIBKO BEIIECTBOM;

0) TOJIbKO SHEpTUeH;

B) KaK BELIECTBOM, TaK U SHEPTUEH;

T') HEe CIOCOOHBI OOMEHUBATHCS HU TEM HH JPYTHM.

8. OTKpBITIE CHCTEMBI OOMEHHBAIOTCS C BHEIIIHEH Cpeoii:
a) TOJIBKO BEIIECTBOM;

0) TOJIbKO PHEpTUeH;

B) KaK BEILLECTBOM, TaK U SHEPrHEeH;

T') HEe CHOCOOHBI OOMEHUBATHCS HU TEM HH JPYTHM.

9. K OTKpBITBIM CHCTEMaM OTHOCSITCS:

a) YeJIOBEK;

0) pacTUTENbHbIC U )KUBOTHBIE KIICTKH;

B) FepMETUYECKUI pEakIMOHHBIN COCY, B KOTOPOM IPOTEKAET XUMHUECKasi peaKius;
r) 11000€ KUBOTHOE, HACEKOMOE WJIU PACTCHHUE.

10. B 3aBHCHMOCTH OT CBOETO COCTaBa TEPMOIMHAMHYECKUE CHCTEMbI OBIBAIOT:
a) 3aKpBITHIC;

0) U30JMPOBAHHBIE;

B) OJITHOKOMITOHEHTHBIE WITH MIPOCTHIC;

T') MHOTOKOMITOHEHTHBIC WJIU CIIOXKHBIE.
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11. IIpumepom pocTOil CUCTEMBI ABIIAETCS:

a) COCYyJl C BOJIOH, B KOTOPOM IUIABAIOT KYCOUKH JIbJ1a;

0) 3emHas atmocepa;

B) COCY/I, TTIOJITHOCTBIO 3aITOJIHCHHBIN OMPEIETICHHOM OPraHuYeCKON YKUIKOCTHIO;
r) 1100011 BOHBIN pacTBOP BEIIECTBA.

12. ITpumepoM CI0XKHOM TEPMOIMHAMUYECKON CUCTEMBI SIBIISIETCSI:

a) TpexdazHas cuCTeMa «JIea — BoJia — Imapy;

0) 3emHast atmocepa;

B) JTFOOOM BOJHBIN PACTBOP TOTO WJIM MHOTO BEIIECTBA;

T') pEaKIMOHHBIN COCYl, B KOTOPOM OJJHOBPEMEHHO MPUCYTCTBYIOT KaK HCXOIHBIC, TAK U KOHCUHBIC
BEIIIECTBA.

13. 'oMOreHHOM TEPMOAMHAMHYECKON CUCTEMOM SIBISIETCS:
a) 3eMHas atMmocdepa;

0) 000 BOMHBIN pacTBOP TOTO MM MHOTO BEIIIECTBA;

B) UEJIOBEUECKUI OpPIaHU3M;

') COBOKYITHOCTb BOJIbl, JIbJ]a 1 BOASHBIX MAPOB.

14. I'ereporeHHON TEPMOJMHAMUYECKON CUCTEMOU SIBIISETCS:

a) COBOKYITHOCTb JIBYX HEOTPaHHYEHHO CMEIINBAIOIIUXCS KUAKOCTEH;
0) mo0bIe METaNTMYECKUE CIUIABHI;

B) UEJIOBEUECKUI OpPraHU3M,;

') COBOKYITHOCTbH JIBYX HECMEIIMBAIOIIUXCSI MEXKAY CO00il KUIKOCTEH.

15. ®asoit Ha3bIBacTCS:

a) OIPEJEIIEHHOE arperaTHOE COCTOSTHUE BEILIECTBA;

0) moboe

B) COBOKYITHOCTb BCEX OJHOPOJHBIX IO COCTaBY U CBOMCTBAaM 4acTel Ie€T€POreHHON CHUCTEMBI;

I) 1100as yacTb CUCTEMBI, OTJEICHHAs OT JPYTUX €€ 4acTeil onpeeeHHON OBEPXHOCTBIO pasJie-
na.

16. I'oMOreHHBIC CHCTEMBL:

a) MOTYT OBITh TOJIBLKO OJJHOKOMIIOHCHTHBIMU;

0) MOTYT OBITh KaK OJJHOKOMIIOHEHTHBIMH, TaK 1 MHOTOKOMIIOHEHTHBIMU;
B) BCET/Ia COCTOSIT U3 OJTHOM (pa3kbl;

T') MOTYT COCTOSTh U3 HECKOIBKUX (a3.

17. I'ereporeHHbIE CUCTEMBI:

a) He MOTYT OBITh OJJHOKOMITOHECHTHBIMH,

0) HEe MOTYT COCTOATH U3 OHOM (ha3bl;

B) BCET/ia SIBJISTIOTCSI MHOTOKOMITOHEHTHBIMH;

T ) MOTYT 6I>ITI> KaK OJHOKOMIIOHCHTHBIMH, TaAK 1 MHOT'OKOMIIOHCHTHBIMHU.

18. MakpoCKOMUYECKUM MapaMeTPOM TEPMOJANHAMUIECCKON CHCTEMBI SIBJISICTCS

a) ee TeMreparypa;

0) ee Macca;

B) COBOKYITHOCTH 3HAYCHUH Pa3MepOB H TOJIOKECHUH B TIPOCTPAHCTBE BCEX COCTABIIIONINX CUCTE-
MY YaCTHLI;

') COBOKYITHOCTh 3HaYE€HHI CKOPOCTEH IBMKEHUS BCEX KHHETUYECKH aKTUBHBIX YaCTHUI] CHCTEMBI.

19. K MUKpOCKOMMYECKUM MTapaMeTpaM CUCTEMbI OTHOCSTCS:
a) ee TEOMETPUIECKUE Pa3Mephl, HapUMep, 00beM;
0) BeIMUMHA €€ BHYTPEHHEH YHEPTUH;
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B) COBOKYIMHOCTb 3HAYEHH MacC BCEX COCTABIISIONINX €€ YaCTHII;
T') COBOKYITHOCTh 3HAUYCHUH CKOPOCTEH ABMKEHHS BCEX KHHETUUYECKH aKTUBHBIX YaCTHUIl CHCTEMBI.

20. ITpumepoM 3KCTEHCUBHOTO TEPMOJAUHAMUYECKOTO MapamMeTpa sSBIISICTCS:
a) Macca TepMOJANHAMUYECKON CUCTEMBI;

0) 00beM TePMOTMHAMHUYECKON CUCTEMBI;

B) TEMIIEpaTypa TEPMOJINHAMUYECKON CUCTEMBI;

T') BETMYMHA BHYTPEHHEH SHEPTHH CUCTEMBI.

21. IlpumepoM HHTEHCUBHOTO TEPMOJIMHAMUYECKOTO MapaMeTpa SBIISCTCS:
a) Macca TepMOAMHAMUYECKON CUCTEMBI;

0) 00beM TePMOTMHAMHUYECKON CUCTEMBI;

B) JaBJICHHE B TOMOTE€HHON TEPMOJAMHAMHUYECKONU CUCTEME;

T') INIOTHOCTh B TOMOTEHHOW TEPMOJIMHAMHYECKON CUCTEME.

22. CTauMOHApHOE COCTOSHUE XapaAKTEPHO:

a) TOJIBKO IJISL U30JIMPOBAHHBIX CUCTCM;

0) 111 JTF0O0M TePMOTIMHAMUYECKON CUCTEMBI,
B) AJIL OTKPBITBIX TCPMOJUHAMHUYCCKUX CUCTEM;
T) ISl 3aKPBITHIX TEPMOJIUHAMUYECKUX CHCTEM.

23. PaBHOBECHOE COCTOSIHUE CUCTEMBI XapaKTEPHO:
a) TOJIBKO IJISA U30JIMPOBAHHBIX CUCTCM;

0) 1151 JTF0O0M TePMOTIMHAMUYECKON CUCTEMBI,

B) AJIL OTKPBITBIX TCPMOJUHAMHUYCCKUX CUCTCM;

T) JUISl 3aKPBITHIX TEPMOIUHAMUUECKUX CUCTEM.

24. PaBHOBECHBIM SBJISIETCA TAKOE COCTOSIHUE CUCTEMBI, IPH KOTOPOM:

a) BCE ee TePMOJMHAMUYECKHE ITapaMeTphl OCTAIOTCS HEM3MEHHBIMU U OTCYTCTBYET OOMEH SHep-
TYMel U BEIIECTBOM C BHELIHEW CpelIoN;

0) HabmromaeTcsi paBHOLICHHBIM B 00€ CTOPOHBI OOMEH PHEpPrueil WM BEIIECTBOM C BHEIIHUM
MUPOM;

B) TOJIBKO C BHEIIHEH CPEIOil OTCYTCTBYET OOMEH 3HEPrueil B TOM MM MHOM HalpaBlICHHUH;

I') €€ KaYeCTBEHHBIN COCTaB OCTAETCA HEM3MEHHBIM.

25. JIroboe TepMOIMHAMHYECKOE COCTOSTHIE CHCTEMBI MOXKET OBITh BBIPAKECHO:

a) TOJIbKO HAOOPOM 3HAYECHUI €€ MaKPOCKOMMUECKHIX apaMeTpOB;

0) TOJIbKO HAOOPOM 3HAYCHUH €€ MUKPOCKOITUYECKHUX MapaMeTPOB;

B) KaKk HAOOPOM 3HAYCHHI MAKPOCKOMMYECKHUX MapaMeTpPOB, TaK U HAOOPOM 3HAUYEHUH MUKPOCKO-
MUYECKUX MapaMeTPOB;

T) B 3aBUCHMOCTH OT BHJAa CUCTEMBI JTUOO TOJIHKO HAOOPOM MHUKPOCKOMMYECKUX MapaMeTpOB,
100 TOJILKO HAOOPOM MAaKPOCKOITMYECKHUX IMapaMeTpOB

26. TepmonMHAMUYECKUM MPOLIECCOM HA3bIBACTCS:

a) HU3MCHCHHC BO BPCMCHU 3HAUYCHUU OOHOI'0 HMJIM HECKOJIbKUX MUKPOCKOIMMYCCKHUX MapaMCTpPOB
CUCTEMBI;

0) mepexo CUCTEMBI U3 OJTHOTO PABHOBECHOTO COCTOSIHHSI B IPYTOE;

B) U3MEHEHHE BO BPEMEHM 3HAYEHUN OJHOTO MJIM HECKOIbKMX MaKpOCKOIMUYECKHUX MapamMeTpoB
CUCTEMBI,

') COXpaHeHHE BO BPEMEHU HEM3MEHHBIMH YHCIICHHbIE 3HAaYE€HUSI MAaKPOCKOITMYECKUX TTapaMeTpOB
CHUCTCMBI.

27. Ilporecchl, sl MPOTEKAHUS KOTOPBIX HE TpeOyeTcsi OKa3aHUe Ha CUCTEMY BHEIIHETO BO3JCH-
CTBUS, HA3BIBAIOTCA:
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a) KpyroBbIMU;

0) HECaMOTIPOU3BOJILHBIMHU;
B) CaMOIIPOU3BOJIbHBIMU;
T') CTallHOHAPHBIMH.

28. PeanbHbIe TPOIIECCHI, TPOTEKAIONIUE B MPUPOJE U B OPraHU3ME YEJI0BEKA, C TOYKU 3PEHUS Tep-
MOJIMHAMHUKHU MOTYT OBITh:

a) TepMOAMHAMUYECKU 00OpPaTUMBIMHU U PAaBHOBECHBIMU;

0) caMOnPON3BOJILHBIMH;

B) CTaIlMOHAPHBIMH;

') TEPMOAVHAMUYECKH HEOOPATUMBIMU U HEPABHOBECHBIMH.

29. BHYTpeHHSsI SHEPTUsI CUCTEMBI:

a) SIBJISICTCSI CyMMOM MOTEHITMATBHON M KHHETHIECKON SHEPT U BCEX COCTABIISIONINX €€ YaCTHIL;
0) MOXeT OBITh JIETKO OXapaKTepU30BaHa a0COIIOTHBIM YHCIEHHBIM 3HAUCHUEM;

B) OCTAeTCs HEM3MEHHOMN B XOJ/Ie COBEPIICHHS TEPMOAMHAMUYECKOTO TPOIIECCa;

T) SBIISIETCSI COCTABHON YaCThIO MOJIHOM WU OOIIEH SHEPTUN CHCTEMBI.

30. Ilpu mpoTekaHUU TEPMOJMHAMHYECKHX MPOIIECCOB BHYTPEHHSISI SHEPTUSI CUCTEMBI:
a) BCera OCTaeTcsl HeM3MEHHOM;

0) Bceraa yMeHbIaeTCs;

B) BCET/Ia YBEINUUBACTCS;

') MOXKET KaK YMEHBIIAThCS, TAK ¥ yBEJTMYHBATHCS.

14.1.2. Tembl HHANBHUAYAJTbHBIX 32/1aHUI
XuMHUYecKas TEPMOJUHAMUKA. DHEPreTHKAa XUMUYCCKUX PEaKIIHA
XuMu4deckass KHHETHKA.
XUMHUYECKOE paBHOBECHE.
Karanutuueckue peakiuun

14.1.3. 3auér
[TpuMepHBIii TepeYeHb BOIIPOCOB K 3a4eTYy:

1. laiite onpeneneHus MOHATUSAM «aTOM», «MOJIEKYIa», «XUMHUUECKHM SIIEMEHT.

2. Uto Takoe mpocCThIE U CIIOKHBIE BEleCcTBa?

3. Uto Takoe ajutoTponusi?

4. Jlaiite onpeieJIeHUE TOHITHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COJIEPKUT 1 MoJIb BemiecTna?

6. laliTe onpejeneHre MOHATUSIM «OTHOCUTENIbHAsT aTOMHAs MacCca» U «OTHOCUTEIbHAST MOJIEKY-
JsipHas Maccay. B Kakux eMHUIIaX OHU U3MEPSIIOTCS?

7. Yto Takoe MosisspHas macca? B uem oHa uzmepsiercs?

8. Uepes kakue BEJIMYUHBI MOKHO PACCUUTATh KOJIIMYECTBO BellecTBa?

9. ChopmynupyiiTe 3aKOH COXpaHEHHUS MAacChHI BEIIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSTHCTBA COCTaBa BeliecTBa. YTo Takoe OepTOITHIbI?

11. YTo TaKoe SKBUBAJICHT, (PaKTOp IKBUBAIIEHTHOCTH?

12. Kak paccunTbiBaeTCsl 5KBUBAJICHTHAsI Macca BenlectBa? B ueM ona uzmepsiercs?

13. ChopmynupyiiTe 3aKOH SKBUBAICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaIpo U CIAEACTBUS U3 HETO.

15. Yro Takoe MonsipHbIi 00beM Ta3a? YUeMy oH paBeH?

16. YUTto Takoe HOpMaJIbHbIE YCIOBHUS?

17. Kakue Benmu4MHBI BKJIIOYAET B ceOst ypaBHeHHe MeHnneneeBa-Knaneiipona? Jliis yero oHo uc-
MoJb3yeTcs?

18. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIIICHUH.

19. Jlaiite coBpeMeHHYI0 (POPMYIUPOBKY IMEPUOANYECKOTO 3aKOHA.

20. YTo u3yyaeT XuMu4ecKkasi TepMOIMHaAMHUKA?

21. MaitTe onpeneseHue MOHATUIO «XUMUYECKAsi CHCTEMA.

CornacoeaHa Ha noprane Ne 29338 15



22
23
JaitTe nx
24
25

. Ilepeunciire TUIIBI XUMUUYECKUX CUCTEM, JAUTE UX XapaKTEPUCTHUKY.

. Kakue THnbel TepMOIMHAMMYECKUX IPOLECCOB MOTYT IPOTEKaThb B XUMUYECKUX CHCTEMax?
XapaKTEPUCTHUKY.

. Kakue nmapameTpsl BIMSAIOT HA TEPMOJUHAMHYECKOE COCTOSHUE CUCTEMBI?

. Chopmynupyiite 1 3akoH TepMoanHamMuKH. [laiiTe onpeneneHne MOHITUAM «TEIUIOTay, «pabo-

Ta», KBHYTPEHHSS DHEPT U

26

27

28
017078

29

. Kakue Bunpl pabot varie Bcero COBEpIIaloTcsi B XUMUUECKUX CUCTEMax?
. [aiite onpenenenue sHTanbnMu. B yem oHa usmepsierca?
. Uro Takoe TeruoBoit 3¢ ekt peakuun? Jlaiite onpeneneHue 3K30- U 3HJOTEPMUUECKON peak-

. Uto Takoe TepMmoxumuieckoe ypaBuenue? [lepeuncinure 0COOEHHOCTH 3alUCU TEPMOXUMUYE -

CKUX YpaBHEHUIA.

30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

41

42.

Cdopmymupyiite 3akoH ['ecca u cinencteue u3 3akona ['ecca.

Uto Takoe cTaHmapTHas SHTAIBIN 00pa30BaHMs BElIecTBa?

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

Kak paccunTbiBaeTcs N3MEHEHHUE SHTPOIIMHU B IIPOLIECCE XMMHUECKON peakuuu?

. Haite onpenenenne sneprun [ 'no60Oca. st yero ucnonb3yercs 3Ta BeTudnHa?
Kakumu pakTopamu ompenensercss CaMOIpOU3BOILHOCTh MPOTEKAHUS PEAKITUH?
Uto n3ydaeT XUMUYECKasi KHHETHUKA?

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

[aiite onpenenenrne CKOPOCTH XUMHUYECKON peaKIlvu.

OT KakuX (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKOH peakiuun?

. Kak 3aBUCUT CKOPOCTh XUMHUUYECKOM PEAKIIMHU OT KOHLIEHTPAIUi peareHToB?
ChopmymupyiiTe 3aKOH ACHCTBYIOIIMX MAacC JUIsi CKOPOCTH XUMUYECKoN peakiuu. [IpuBenure

€TI0 MaTEMaTU4YCCKOC BEIPAXKCHUC.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

Yto Takoe KOHCTaHTa CKOPOCTH peakuuu? OT 4ero oHa 3aBUCHUT?

Kak 3aBUCHT CKOpOCTh XUMUYECKON PEAKIIUU OT TEMIIEPATYPHI?

Cdopmymupyiite mpasuio Baur-T'odda, mpuBeaure ero MareMaTHueCKoOe BhIpasKEHUE.

Urto mokasbIBaeT TeMIepaTypHbId KOOPGUIIMEHT CKOPOCTH PEAKIIHH?

UYro Takoe kaTaiuzaTop?

[aiite onpeneneHre SHEPTruy aKTUBALIMKU peakiuu. OT 4ero oHa 3aBUCHUT?

KakoB MexaHu3M JeicTBUA KaTtanu3aropa?

IIpuBenuTe ypaBHeHHEe AppeHuyca, MOSCHUTE KAKUE BETUYUHBI BXOIAT B 3TO BBIPAKEHUE.
Jlaiite onpeneieHre XUMUYECKOIO PaBHOBECHSL.

Yro Takoe KOHCTaHTa paBHOBecus? Hammmure MaTemMaTHUeCKOE BBIPAXKEHHUE JJI1 KOHCTAHTBI

paBHOBECHS, TOSICHUTC, KAKUC BCIIMYHUHBI Tyld BXOIAT.

53
54
pazom?

55.
56.
57.
38.
59.

na’?

60.

61

62.
63.
64.
65.
66.
67.

. Chopmymupyiite npuniun Jle-1llatense.
. Kakue Qaxropsl BAMAIOT Ha CMEIIEHHE XMMHUYECKOTO PaBHOBECHS B CHUCTEME M KaKUM 00-

Yo usydaer MEKTPOXUMHUS?

YTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUK?

JlaiiTe onpeneneHne NOHATUAM «CTEIIEHb OKUCIIEHUN», «BOCCTAHOBUTEIND), KOKUCIUTEIDY.
Yro u3 ceds npeacTaBigeT NPOLEcC OKUCICHUS U MPOLECC BOCCTAHOBJIECHU ?

Kakue 371eKkTpoiHbpIe IPOLECCHI TPOUCXOIAT HAa MOBEPXHOCTH METAJUI-PACTBOP MOHOB METal-

Kak o0Opa3yercst ABOIHHOM 3J€KTPHUUECKUIN CIIOH?

. Uto Takoe 31eKTpoaHbIi noTeHran? OT 4ero OH 3aBUCUT?

Yro Takoe raabBaHUYECKUH 351eMeHT? M3 yero oH coctout?

Kax 3apsikeHbl KaToll M aHOJ B TAJIbBAHUYECKOM DJIEMEHTE?

Kakwue smekTpoiHbIe TIPOIIECCh MPOUCXOAT B TallbBaHUYECKOM 3eMeHTe [lanuas- Axkoou?
Kak 3anmceIiBaeTcs cxemMa rajbBaHHYECKOro dJeMeHTa?

Yrto Takoe 37IeKTPOIBIKYIIAs CHIIa radbBaHUYECKOro snemenTa? Kak ona paccuntbiBaercs?
UYto Takoe cTaHIapTHBIN BOAOPOIHBIN 3IEKTPOA?
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68. UTo noka3pIBacT psij IEKTPOXUMUYECKUX HANPSDKEHNUH MeTauioB? Kak pacrnosokeHbl MeTal-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

69. IIpueaute ypaBuenue Hepucra. JlJisg yero oHo ucnosib3yercs?

70. Yto Takoe 3nekTponun3? M3 yero cocTout cuctema, rae NpoTeKaeT dIEKTPOIU3?

71. Kak 3apspKeHbl KaToJ U aHOJI IIPU JIEKTpou3e?

72. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPOIN3a B paciuiaBax”?

73. KakoBbl 3aKOHOMEPHOCTH ITPOTEKAHUS AIIEKTPOJIN3a B pacTBOpax?

74. Chopmymupyiite 1 u 2 3akoHbl @apazaes. Uto Takoe BBIXO 1O TOKY?

75. Uto Takoe KOppo3usi METaJIOB?

76. KakoB MexaHU3M XUMUYECKOU U AJIEKTPOXUMUYECKOW KOPpO3un?

77. MeTozpl 31Tl OT KOPPO3UH.

78. JlaiiTe onmpeneneHue MOHATHIO «dazay.

79. UTo Takoe reTepOreHHbIE U TOMOTEHHBIE CUCTEMbI?

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

81. Chopmymupyiite npaBuio a3 ['ud6ca, mosicHuTe, Kakue BETHUUHBI TyJa BXOMAT.

82. Yto Takoe quarpaMmma COCTOSIHHS?

83. IlpuBenure aquarpaMMmy IUIaBKOCTH JIBYXKOMIIOHEHTHOM CHCTEMBI C IPOCTOM IBTEKTUKOM (IB-
TEKTUYECKYI0 IuarpaMmy). OxapakTepusyiTe JMHUU, TOUKA U 00JIaCTH 3TOM THarpaMMBl.

84. Uto Takoe 3BTEKTUKA?

85. ChopmynupyiiTe mpaBmiio perdara. [[jist 4ero oHO UCTIONb3yeTCs?

86. IlpuBenure nuarpaMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBbI, 00pasyromeil ycTonunBoe
XUMHYECKOE COETUHEHHE (IUCTEKTHUECKYI0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTU
JTOU JUarpaMMsl.

87. Uto Takoe TBEp/IbIi pacTBOP?

88. JlaifTe xapakTepUCTUKY TBEPAbIX PACTBOPOB BHEIPEHUS, 3aMellIeHUs U BblunTaHus. [lpu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIBI pACTBOPOB?

89. IlpuBenure nuarpaMMy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yrouieil TBepablid
pacTBOp 3aMELIeHHs] C HEOTPAHWUYEHHOU pacTBOPUMOCTHIO. OXapakTepusyiTe JIMHUU, TOUKH U 00nacTu
JTOU JUAarpaMMsl.

90. IlpuBenuTe nuarpamMmy IIaBKOCTH JIBYXKOMITOHEHTHOM CHCTEMBI, OOpa3yloliel TBEpabIi
pacTBOp 3aMEUICHUsI C OTPaHMYCHHOH PacTBOPUMOCTHIO. OXapakTepusyiiTe JTUHHM, TOYKH U OOJNACTH
ATOM AMArpaMMBbl.

14.1.4. Bonipocbl Ha caMONOATOTOBKY
Paznen 4. Dnexkrpoxumuueckue npoueccol. Kopposus metannos

. Uto usyqaer a51eKTpoxXumus?
. UTo Takoe OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peaKuu?
. JlaiiTe onpeneneHue NOHATUAM «CTEIEHb OKUCIEHUN», BOCCTAHOBUTEIND), KOKUCIUTEIbY.
. Uto u3 cels npeacTapisieT NpOLecC OKUCICHUS U MPOLIeCC BOCCTAaHOBICHUS ?
. Kakue anexTpoHble MpoLecchl MPOUCXOAAT Ha IOBEPXHOCTU METAILI-PACTBOP MOHOB MeTaslIa?
. Kak o6pasyercst 1BOIHOM 251eKTpUUECKUil ClIoit?
. Uro Takoe 31eKTpoaHbIi noTeHnuan? OT 4ero oH 3aBUCUT?
. Uro Takoe ranpBaHuueckuii anemMent? 13 yero on coctout?
. Kak 3apskeHbl KaTo ¥ aHOJ B raJbBaHUYECKOM dJIEMEHTE?
10. Kakue 35ekTpoaHbIe NPOIeCChl IPOUCXOIAT B raibBaHMUECKOM 3eMenTe Jlanuans-Axkoou?
11. Kak 3anucbiBaeTcst cxema rajibBAHMUECKOIO JIeMEHTAa?
12. Yrto Takoe 3MEeKTPOABMKYIIAs CHUJia TallbBaHMYEeCKOro aneMeHTa? Kak ona paccuuteiBaeTcs?
13. Yto Takoe cTaHAApTHBINA BOJOPOIHBIN IEKTPOL?
14. Yto noka3pIBaeT psj 3JIEKTPOXUMUYECKUX HanpsikeHui MetamuioB? Kak pacnosnoxkeHsl MeTal-
761 B 3ToM psany? C ueM cBsi3aHa BOCCTAaHOBHUTEIbHAS CHOCOOHOCTh METAJLIIOB?
15. IlpuBenure ypaBuenue Hepuera. J{is uero oHo ucnonb3yercs?
16. Yto Takoe anexrponu3? 13 yero coctout cucreMa, rae NpoTeKaeT IeKTpoaIn3?
17. Kak 3apsiKeHbl KaToJl ¥ aHOJ TIPH JIEKTPoIu3e?
18. Kakue Tunbl 351€KTPOAOB UCIIOIB3YIOTCS IIPHU DJIEKTPOIH3E?

O 01N DN B W~
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19. KakoBbI 3aKOHOMEPHOCTH NIPOTEKAHUs IEKTPOIN3a B paciuiaBax?
20. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPOJIU3a B pacTBOpax?
21. Chopmynupyiite 1 u 2 3akons! Dapages. UTo Takoe BHIXOJ 110 TOKY?
22. Yto Takoe Koppo3us METAIOB?

23. KakoB MexaHU3M XUMHUYECKON U 3JIEKTPOXUMUYECKON KOPPO3UH?
24. MeTtofpbl 3alIUThI OT KOPPO3UH.

Paznen 3. Xumuueckas KHUHETUKA U XMMUYECKOE PAaBHOBECHE

1. Yro n3ydaer XumMHuecKass KHHETUKA?

2. YTo Takoe TOMOTEHHBIE U T€TEPOre€HHBIE peaKIu?

3. JlaiiTe onpeneneHre CKOPOCTH XUMUYECKON PEAKIIUH.

4. Ot kakux (HhaKTOPOB 3aBUCHUT CKOPOCTh XUMUYECKON peaKiuu?

5. Kak 3aBHCHUT CKOPOCTh XUMUYECKON PEAaKIIMK OT KOHLIEHTPAL1il peareHToB?

6. ChopmynmupyiiTe 3aKOH JEUCTBYIONIUX Macc I CKOPOCTH XUMHUYecKoi peakuuu. [IpuBenute
€ro MaTeMaTH4eCKOe BhIpaKCHHUE.

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

8. Kak 3aBHCHUT CKOPOCTbh XMMHUYECKOI peakliuy OT TEMIEPATypbl?

9. Chopmynupyiite npaBuiio Baut-T'odda, mpuBeauTe ero MmareMaTnyeckoe BhIpaKeHHUE.

10. Yro moka3pIBaeT TemMreparypHblii KOOPHUIUEHT CKOPOCTH peakiuu?

11. Yro Takoe karanuzatop?

12. JlaiiTe onpeneneHne YHEPrUM aKTUBALMK peakuu. OT 4ero oHa 3aBUCUT?

13. KakoB MexaHu3M AEHCTBUS KaTain3aTtopa?

14. IlpuBenure ypaBHeHHE AppeHuyca, NOACHUTE KaKUE€ BEIMUMHBI BXOAAT B 3TO BBIPAXKEHHUE.

15. [Jaiite onpeneneHne XuMHUYECKOro PaBHOBECHS.

16. Yto Takoe koHcTaHTa paBHOBecHs? Hamumure MaTeMaTnyeckoe BbIPaXXEHHUE JUIsl KOHCTAHTHI
paBHOBECHS], MOSICHUTE, KaKHE BETUYUHBI TyJa BXOJIT.

17. Chopmynupyiite npunuun Jle-1llatense.

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

Paznen 2. Xumudeckasi TepMOAMHAMUKA

1. Uto u3ydaeT xumMuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

4. Kakve TUNbl TEPMOJUHAMUYECKHX MPOLIECCOB MOTYT MPOTEKAaTb B XUMHUYECKUX CHCTemMax?
JlaiiTe nX XapaKTepUCTHUKY.

5. Kakue napameTpsl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBbI?

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

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

8. JlaiiTe onpenenenue sHTaIbNNU. B ueM oHa usmepsiercs?

9. Uro Takoe TeruioBol adekT peakiuu? JlaiiTe onpeaeneHne 3K30- U SHIOTCPMUUYECKON peak-
107078

10. Yto Takoe TepMoxumuueckoe ypaBHenue? Ilepeunciute 0COOCHHOCTH 3alUCH TEPMOXHMHYE -
CKHMX ypaBHCHUM.

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

12. Yro Takoe cTaHfapTHas SHTAJIBIHA 00pa30BaHUs BeliecTa?

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 XUMUYECKONU PEeaKIun?

16. Jlaiite onpenenenue »Heprun [ nO6ca. s 4ero ucmonb3yercs 3Ta BenndnHa?

17. Kakumu dhakTopamu onpeaesieTcs: CaMOIPOU3BOILHOCT MTPOTEKaHUS PeaKuu?

Paznen 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUHU
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1. JaiiTe onpenesneHusi HOHITHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA SJIEMEHTY.

2. YTo Takoe mpOoCThIE U CIOKHBIE BEIIeCTBA?

3. Yto Takoe amuioTponus?

4. JlaiiTe onpeesieHUE MOHATHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa?

6. JlaiiTe onpeneneHre MOHATHIM «OTHOCUTENbHAsI aTOMHAsl Macca» U «OTHOCUTEIbHAsT MOJIEKY-
JsipHast Maccay. B Kakux equHUIaX OHU U3MEPSIIOTCS?

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

8. Uepes kakue BETMYMHBI MOKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopMmynupyiTe 3aKOH COXpaHEHHUSI MacChl BEIIECTBA.

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

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 CIESICTBUS U3 HETO.

15. Yro Takoe MomsipHbIH 00BbeM Ta3a? UeMmy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUA?

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

18. ChopmynupyiiTe 3aKOH 00BEMHBIX OTHOIIIEHUH.

19. JlaiiTe coBpeMeHHYIO (DOPMYIUPOBKY EPUOTUIECCKOTO 3aKOHA.

20. B yem 3akmmroyaeTcsi TEOpUsi XMMUYECKOTo cTpoeHus bytieposa?

14.1.5. Tembl 0NIPOCOB HA 3aHATUSX

[TpenmeTr xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckul anemeHT. [IpocTeie U ciioxkHbIe BelecTBa. SABiaenue asmotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas macca. CTeXMOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUECKHX COECIUHEHHH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABorajpo. Ilepnonuueckuii 3aKkoH U TEOPUSI CTPOCHUSI XUMUYECKUX COEIMHEHUN.

Crpoenue aToma U nepuoaunyeckas cuctema sneMmenToB. [loctynatsl bopa. KBantoBo-mexanuye-
ckas mozenb aroma. Popma aToMHbBIX opbutazneil (s, p). Kanrossie uncna. [Mpunnun Ilaymu. IIpasuio
I'yana. IlpaBmiio KneukoBcekoro. Ileprnogudeckas cucreMa u MOPsIIOK 3aII0JIHEHNS SJHEPTeTUUECKUX YPOB-
HEll B CTPYKType aroma. Paguycbl aTOMOB M MOHOB. DJIEKTPOOTPHULATENBHOCTh. DHEPrus MOHU3ALUH,
CPOZCTBO K AJIEKTpOHY. VI3MeHeHne CBOMCTB 3JIEMEHTOB U UX COSAMHEHUM MO MEPUOJaM U IPYIIIaM.

14.1.6. TeMmbl KOHTPOJILHBIX PadOT

Crpoenue aroma. llepuoauueckuil 3aKOH U TEPUOAUYECKAs CHUCTEMa XUMHUYECKHUX 3JIEMEHTOB
J.. MenneneeBa

OCHOBHBIE TTOHSITHSA U 3aKOHBI XUMHHU

14.1.7. Tembl 1a00paTOpHBIX padoT
Ornpenenenue TermoBoro 3 dexra peakiuu HeUTpaTu3aiuHm.
CKOpoCTh XUMHYECKHX peakluil. XHUMHUECKOe PaBHOBECHE.

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.

Ta@mua 14 — HOHOJ’IHI/ITCJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA OJId JIUIL C OrpaHUYCHHBIMH BO3MOXHOCTAMU
340POBbA U HHBAJIMAOB

Kareropuu Bupl 1OIOTHUTENBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLICHKHU
oOyJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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