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YTBEPXIAIO
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PABOYA S ITPOTPAMMA YUYEBHOM JUCHUITJIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka

HanpasnenHocts (npoduns): PaguorexHudeckue cpeacTBa mnepegayd, npueMa u  o0padoTKH
CHUTHAJIOB

®dopma 00ydeHUs: 3a09HAA

@axynpreT: 3uB®, 3a04Hblii U BeyepHUid paKyIbTET

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kype: 1

Cemectp: 1, 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 1 cemectp 2 cemecTp Bcero Enununne
1 | Jlexuun 4 4 JacoB
2 |IlpakTHueckue 3aHATUS 2 2 4acoB
3 | JlaGopaTopHbie pabOTHI 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 4 10 4acoB
5 | CamocTtosiTensHas pabora 30 28 58 4acoB
6 | Bcero (6e3 ax3aMeHa) 36 32 68 4acoB
7 |IloaroroBka W caada 3adeTa 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 36 36 72 9acoB
2.0 2.0 3.E

KonTponbsubie paboTsl: 2 cemectp - 1
3auer: 2 cemecTp

Tomck 2017

CornacosaHa Ha noprtane Ne 17982



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 49 or« 3 » 3 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -

JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne
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HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

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

TOP A. A. T'enbuiep
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapa POTOM H. H. Hecmemnosa

CTaplIuii mpenojasarenb Kadeapa
POTOM M. B. Tuxonosa
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1. lean u 3aga4n AUCHUTLIHMHBI

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

1.2. 3agaun IMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;
—  H3y4YeHHE CBOMCTB XUMHUYECKHX CHCTEM;
M3yYeHHE B3aUMOCBS3H MEXKIY MIPUPOJION BELIECTBA M €T0 PEAKIIMOHHOM CTIOCOOHOCTHIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.B.O/1.18) otHOCHTCs K Oi10KYy 1 (BapuaTuBHAS YacTh).
[TocnenyromumMe TUCIMIDTHHAMHE SIBIISTIOTCS: be3omacHOCTh KU3Heaes TeIbHOCTH, Pu3nKa, DKoIo-
THsl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydyHYIO
KapTHHY MHpa Ha OCHOBC 3HAaHWS OCHOBHBIX HOJ'IO}KGHI/II\/'I, 3aKOHOB U METOAOB CCTCCTBCHHBIX HAYK M Ma-
TEMaTUKH;

B pesynbraTe n3ydeHust IUCUUILINHBI CTYIEHT JOJDKEH:

—  3HATh OCHOBHBIE XMMUYECKHE MOHATHUS U 3aKOHBI

- YMETb IPUMCHATE XUMHUYCCKHUE 3aKOHBI JIJI PEHICHUA IIPAKTHUCCKUX 3aJ1a4

—  BJajIeTh HaBBIKAMH IPAKTUYECKOTO MPUMEHEHHUS 3aKOHOB XHUMHUH

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 2.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl

1 cemecTp 2 ceMecTp

AynuaTopHbIe 3aHATHS (BCETO) 10 6 4
Jlexknuu 4 4
[IpakTuueckue 3aHATHS 2 2
JlaboparopHbie pabOTHI 4 4
CamocTosiTenbHas paboTa (Bcero) 58 30 28
[TonroroBka Kk KOHTPOJILHEIM paboTam 8 8
OdopmiieHre 0TYETOB 110 JTa0OPATOPHBIM 8 8
paboTtam
[ToaroroBka k 1adboparopHbeIM paboTam 4 4
[IpopaboTKa JTEKIIMOHHOTO MaTepuaa 8 8
CamocTosTenpHOe H3ydeHne TeM (BOIpOoCoB) 8 8
TEOPETUYECKOHN YyacTu Kypca
[ToaroToBka K MpakTUYECKUM 3aHSATHUSM, 6 6
ceMuHapam
BrImotHeHHE KOHTPOJIBLHBIX padoT 16 16
Bcero (0e3 ax3amena) 68 36 32
[ToaroroBka u ciava 3auera 4 4
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OO0mmas Tpy10eMKOCTh U

72 36

36

3ayeTH

ple EquHUnbI

2.0 2.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

= | =z | E
= 5 ¥
® S s
: 8 B .3 2 s
R =% =R o & 2 =
= o 0 s S 9 2 g
= = z 5 s 3 > 5
Ha3Banus pa3nenoB TuCHUATIITHHBL g % = 5 o O & &
= 2 e = g0 s E
= < 8 Q0 9 % g
® ) Q M © g =
= S <}
EE G
@)
1 cemectp
1 OcHOBHBIE MMOHATHS U 3aKOHBI XUMHH 0 0 8 10 |OIIK-1
2 Crpoenue aroma. [lepuoanuecknii 3a- 0 8 10 | OIIK-1
KOH U IEPUONYECKasi CUCTEMA XHUMHYe-
ckux anemenToB J[.M. MenaeneeBa
3 OCHOBBI NEKTPOXUMHUHU. OKUCTU- 0 2 0 14 16 | OIIK-1
TEJIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
Wroro 3a cemectp 4 2 0 30 36
2 ceMecTp
4 DHepreTuka XMMUYECKUX MTPOIIECCOB. 0 0 2 6 8 OIIK-1
XUMUYeCcKask TepMOAMHAMHUKA
5 XuMuueckas KHHETHKA 0 0 2 6 8 OIIK-1
6 BrinmosHeHNE KOHTPOJIBHBIX padOT 0 0 0 16 16 |OIIK-1
Hroro 3a cemectp 0 0 4 28 32
Hroro 4 2 4 58 68
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIUSIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuma 5.2 - CogeprkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 zE
s | i3
ConeprkaHue pa3/ienoB JUCIUILTUHEI [0 = >
Ha3sBannus pasnenos Hep pasi Anen zF g g
TIEKIIUSM Q 5 &
S 8 =
a e g
= S}
1 cemectp
1 OcHOBHBIE OHATHS U 3aKOHBI [IpenMet xumMuu. ATOMHO-MOJIEKYJISIPHAS 2 OIIK-1

XUMHHN

TCOpHA. OCHOBHBIE ITIOHSITHS: aToM, MOJIC-
KyJa, XUMU4YecKui anemeHT. [Ipocteie u
CJIOXKHBIE BellleCTBa. SIBJIEeHUE alIOTpO-
nuu. Monekynspaas Mmacca. Moib. Mo-
nsipHast Macca. CTeXMOMETpUYECKHUE 3aKO-
HBI: 3aKOH YKBHUBAJICHTOB (TIOHATHE KBHU-
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BaJICHTA M SKBUBAJICHTHOW MacChl), 3aKOH
MTOCTOSTHCTBA COCTAaBa XUMHUYECKHUX CO-
enMHEeHH. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOIICHHM, 3aKOH ABOTaJIPO.
[lepromuueckuii 3aKOH ¥ TEOPHSI CTPOE-
HUS XUMHYECKUX COCTUHCHHUIM.

Htoro

2 Crpoenue atoma. [leproauueckuii
3aKOH U MEPUOJIMYECKast CUCTEMA
XAUMHUYeCKHuX 3y1emMeHToB JI.11.
Menjeneena

Crpoenue aToMa ¥ NepUOANYECKas CU-
crema aneMeHToB. [loctynarel bopa.
KBanToBo-MexaHn4yeckass MOJIENIb aToMa.
dopma aToMHBIX opouTanei (s, p). Ksan-
toBble uncna. [Ipunnun [Maymm. [TpaBuno
I'yana. Ipasuno Kieukosckoro. Ilepuo-
JU4decKasi cucteMa U MopsiJIoK 3arojiHe-
HUS DHEPTETUYECKUX YPOBHEH B CTPYKTY-
pe aroma. Paguycel aTOMOB U HOHOB.
DNEeKTpOOTPULATENBHOCTh. DHEPIUs
MOHM3AIMH, CPOJCTBO K AIEKTpoHY. W3-
MEHEHHUE CBOWCTB AJIEMEHTOB U UX COENU-
HEHUH 1Mo nepruoaM U rpymmiam.

Hroro

OIIK-1

Hroro 3a CEMCECTP

4

Hroro

4

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILIHHAMHA

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIIUMH) U

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIC CBSI3U

HanmenoBaHue OJUCIUILIMH

Ne pasaciion IIaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HU3Yy4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[Tocnenyrouiye TUCHUTIITUHBI
1 be3onacHOCTh XKU3HEACITEILHOCTH + + + + +
2 ®dwusnka
3 Dxonorust + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMBbIX NPU U3YyYeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MpeICTaBICHO B Tabmuiie 5.4

Ta6muma 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJOB 3aHATUH, (POPMHUPYEMBIX TIPU W3YYECHHH TUCIUILIH -

HbI

Bunwl 3austuin

®opMbl KOHTPOJIS
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Komnerenunn
Jlexun

+ | IlpakTuyeckue 3aHATHS
+ | JlabopaTopHbie pabOTHI
+ | CamocrosrenbHas paboTa

OIIK-1 + KonrtponpHhas pabora,
KoHcmekT caMonoaroToBkH,
3amuTa otyera, OTYET IO
naboparopHoii paboTe,
Ompoc Ha 3ansaTuax, OT4yer

10 IPAaKTUYCCKOMY 3aHATUIO

6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHU3aNMU 00yYeHUs
He npenycmorpeno PYII

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaToOpHBIX paboT

o L 5
= 2 E
2 = =
Z > 5
HasBanus pa3nenon HaumenoBanue nabopaTopHbIx paboT zF &5
2 2 5
S 8 =
e e g
= S}
2 cemectp
4 DHepreTuka XMMUYECKUX Omnpenenenue Termiooro 3¢dexra peax- 2 OIIK-1
MPOLECCOB. XUMHUUECKAsI LU HEUTpaIU3alu.
TEPMOJNHAMUKA Vroro
5 Xumuueckass KHHETHKA CKOpOCTh XUMHUYECKUX peaklnuid. XuMu- 2 OIIK-1
4ECKOE PABHOBECHE.
Hroro
Hroro 3a cemectp
Hroro
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue NpaKTUYECKUX 3aHATHI (CEMUHAPOB)
A L =
= 2 =
: | i
HanMeHoBaHME IPAKTUYECKUX 3aHATUN g > O
HasBanus paszeioB = = = S
(cemuHapoB) 2 g 2
X g =
a B>
= o
1 cemectp
3 OCHOBBI IEKTPOXUMUH. DIEKTpOXUMHUYECKUE IPOLECCHI. SIBIe- 2 OIIK-1
OKHCANTENBbHO-BOCCTAHOBUTENIbHBIE | HUE JIEKTPOJIN3a. ['abBaHUYECKUe dIie-
peaxkuuu. MeHTbl. CTeneHb OKUCIEHUS, OKUCIICHHUE
1 BOCCTaHOBJICHHE. DJIEKTPOAHBIE MPO-
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LEeCChl. DJIEKTPOABUKYILAS CHIIA AJIEMEH-
Ta. CTaHAapTHBIN BOJOPOIHBIN AIIEKTPO/IL.
DNEeKTpOoJIN3 B paciliaBe. DIEKTPOJIN3 B
pacTBope. 3aKOHBI 3JIEKTposn3a. Boxon
1o Toky. Koppo3ust MeramioB: Xxumuue-
CKasl, AIEKTPOXUMHUYECKasl. 3aluTa Me-
TaJIJIOB OT KOPPO3UHU

HUroro

Hroro 3a cemectp

Hroro

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 - Bunbl caMmocToaTenbHON pabOThl, TPYAOEMKOCTh U (hOpPMUPYEMbIE KOMIETCHIIMH
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenon 57 = @DopMBbI KOHTPOJIS
paboThI g s 2
= o, =
2 o' 2
= S
1 cemectp
1 OcHoBHble oHATHS U | [IpopaboTka JeKIMOHHOTO 4 |OIIK-1 KonrtponpHnas pabora,
3aKOHBI XUMHH MaTepuania Ornpoc Ha 3aHATHAX
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
2 Ctpoenue aroma. [TpopaboTka TeKIHOHHOTO 4 |OIIK-1 KontponwsHas padora,
[Teprioguyeckuii 3akoH U | MaTepuaia Onpoc Ha 3aHATHSIX
TICpHOSIMHCCKAA CHCTEMA 17, 1o roBKa K KOHTPOITH- 4
XUMHYECKHUX JJIEMEHTOB
ce HIEMEHTO HBIM paboTam
J.1. Menneneepa
Hroro
3 OcHoBbl AnekTpoxumuu. |[loaroroBka k npakruye- 6 OIIK-1 KoHcmiexT caMoIIoaroros-
OKucIUTENHHO- CKHM 3aHATHUSAM, CEMUHA- ku, Onpoc Ha 3aHATHIX,
BOCCTaHOBUTEJIbHBIE pam OTuer 1o NpaKTUYECKOMY
Peaxim. CamocrosiTenbHOE U3y4e- 8 SAHATHIO
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca
Hroro 14
Hroro 3a cemectp 30
2 ceMecTp
4 DHepreTuka IToaroroska k Jaboparop- 2 |OIIK-1 3amuTa oryera, Onpoc Ha
XUMHUYECKHUX MPOLECCOB. |HBIM paboTam 3aHATUAX, OTYeT 1o J1abo-
XuMungeckas OQOPMIICHHE OTHETOB T 4 patopHoit paboTe
TEpPMOIMHAMUKA
nabopaTtopHbeIM paboTam
Hroro
5 Xumnueckas kuaetuka |I[loaroroska k paboparop- OIIK-1 3amuTa otyera, Onpoc Ha
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HBIM paboTam 3aHATHAX, OTyeT no nabo-
OdopmiieHre 0TYETOB 110 4 paTopHo# pabore
J1abopaToOpHBIM paboTam
Utoro 6
6 BoinosiHeHue Beinonnenue kontposbHbix | 16 | OIIK-1 KonTposphas pabota
KOHTPOJIbHBIX paboT pabor
Hroro 16
Hroro 3a cemectp 28
IloaroToBka U cmaya 3adera 4 3auer
Hroro 62

9.1. TeMbI KOHTPOJIBHBIX padoT
1. OcHOBHBIE 3aKOHBI XUMHH
2. Crpoenue aroma. [lepuoanueckuii 3aKk0H U MEPUOINYECKAS] CUCTEMA XUMHUUYECKUX HJIEMEHTOB
.. MenneneeBa

10. KypcoBas padora (IIpoeKT)
He npenycmorpeno PYII

11. PeiiTunroBasi cucreMa /1Jisi OLEHKH yCIIeBA€MOCTH CTYJI€HTOB
He npenycmotrpeno

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAILIMOHHOE O00ecnieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTepaTypa

1. Koposun H.B. Ob6mas xumus [Tekct] : yueOnuk mans By3oB / H. B. KopoBun. - 8-¢ u3gm.,
crepeotunl. - M. : Beicmias mkona, 2007. - 559 c. : un. - (IloGeaurens koHKypca yueOHMKOB). - buO-
JUOTp.: C. 546. - IIpenM. ykas.: ¢. 547-557. (nanuune B oubnamoreke TYCVYP - 59 5k3.)

2. OcHoBHI 001IeH U (hr3HUecKoi XUMUU [ DIIeKTPOHHEIH pecypc]: YaebHoe mocobue / M.B. Tu-
xoHoBa, M.A. ExumoBa; ToMCKul rocy1lapCTBEHHBIM YHUBEPCUTET CUCTEM YMPABICHUS U PAJHOIIECKTPO-
Huku (Tomck), Kadenpa 31eKTpOHHBIX TEXHOJIOTHI M KOJOTHYECKOTO MOHUTOPHUHTA. — DJIEKTPOH. TEK-
croBbie jgaH. — Tomck: 2015, 200 c¢. [DnektpoHHslii pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/5136, nata ooparienus: 04.04.2017.

12.2. lonotHUTEILHAS JIATEPATYpa

1. T'muaka H.JI. O6mas xumust: YaeOHnoe mocooue mis By30B / H.JI. I'muuka. — 11-e uzn.—M-JI.:
Xumus, 1964. — 688c.: win.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmmoreke TYCVYP - 37 9k3.)

2. AxwmeroB H.C. Heoprannyeckast xumus : Yue6Hoe nocobue aist By3oB / H. C. Axmeros. -
M. : Beicmas mkona, 1969. - 638[2] c.: uin. — [Ipeam. ykas.: ¢. 629-639. (manuuue B 6udbmuorexe TYCYP
- 15 93K3.)

3. Xwumusa: Yuebnoe nocobue / I'. B. Cmupnos, I'. M. Sxkynuna; MuHHCTEpCTBO 00pa3zoBaHuUs
Poccuiickoit ®enepanun, ToMCKMII TOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U PaJUOIIICK-
TpoHukH, Kadeapa TexHomorun paanosneKTpoHHo ammapatypsl. - Tomck : TMIIJ1O, 2000. - 157 c.: w.
(mammune B 6ubmmorexke TYCVYP - 31 2k3.)

4. T'muakxa H.JI. 3agaum u ynpakHeHus mo oOmieit xumuu : YaeOHoe nmocodue myst By3oB / H.JL.
['muuka. - 20-e usn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. 1. (Hanuuue B 6ubmuoreke TV -
CVYP - 38 3k3.)

5. Xumus [DnexkTpoHHBIH pecypc]: yuedHoe mocodue / E. B. Uukun; TomMckuii rocyaapcTBeH -
HBI YHUBEPCUTET CUCTEM yIpaBlieHUs U paauosnektponuku (Tomck), Kadbenpa paanosnekTpoHHbIX Tex-
HOJIOTMH U 9KOJIOTMYECKOr0 MOHUTOPUHTA. — DIEKTPOH. TeKcToBbIe AaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTponnsiii pecypc] - Pexxum nocrtymna:
http://edu.tusur.ru/publications/1138, nara obpamenus: 04.04.2017.

6. UYukun E.B. Xumus [Tekct]: yuebHoe mocooue / E. B. UukuH; MunuctepcTBO 00pa3oBaHus u
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
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anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00y4yeHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
— bubmuorp.: c. 157. (nanuuune B 6ubmotexke TYCYP - 62 3k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUH

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Xumwus [OneKTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHUSI IPAKTUUECKUX 3a-
HSATUWA U OPTaHHU3AIIUHA CAMOCTOSTEIHLHOM pabOThl CTYJCHTOB MO JUCHUIIIHHE «XuMus» / TuxoHoBa M.B.,
2015. — 21 c. [DnexTponHbIA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, nata o0-
pamenusi: 04.04.2017.

2. Yukun E.B. JlaGopaTtopubie pabotel mo xumuu [Tekct]: yueOHO-MeToauueckoe nocodue /
E.B. Yukun; MunuctepctBo obpazoBanus Poccuiickort @enepanmu, ToMCKHI rOCyIapCTBEHHBI YHUBEP -
CUTET cucTeM ympasiieHus: u paauodiekrpornku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTHUH U
sKoJiornueckoro Monutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubmumorp.: ¢.73. (Hanuune B
oubmoteke TYCVYP - 51 3k3.)

3. Yukun E.B. COopHuK 3ama4y U ynpaxxHeHud 1Mo obmel xumuu: [Tekct]: YueOHo-MeToamnye-
ckoe nocooue / E.B. Uukun, pen. kaua. xum. Hayk A.W. INananos; pen. C.5. AnexcanapoBa; MuHuctep-
cTBO oOpa3oBanus Poccuiickoit denepanyu, TOMCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YITpaBJe-
Hus 1 paanodnekTpoHuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIpaBlie-
HUS U paarodaeKTpoHukH, 2015. — 296 ¢. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 9k3.; ayHi: 48 3K3.,
Bcero 100 5k3.) (mamumuue B oubnmmoreke TYCVYP - 100 5k3.)

4. Ywuxun E.B. JlabopaTopHbie pabOThl 110 XMMHUHU [DIEKTPOHHBIN pecypc]: ydeOHO-MeToanye-
ckoe nocobue / E.B. Unkun; ToMCKkuii TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHOIICK -
tponuku (Tomck), Kadenpa paanosieKTpOHHBIX TEXHOJIOTHHA U SKOJOTMYECKOr0 MOHUTOPHUHTrA. — DIeK-
TPOH. TeKCTOBBIC JaH. — Tomck: [0.1.], 2012. — on-line, 78 c¢. [DnekrpoHHbIi pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/3020, nara obpamenus: 04.04.2017.

5. Yuxkun E.B. COopHuK 3a7a4 1 ynpaxHeHu# 1o o0mel xumuu: [DnektpoHHslil pecypce] / E.B.
YukuH, ToMCKUI TOCYIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIIPABJICHUA U PaIUOdIEKTPOHUKH (ToMck),
Kadenpa pannosneKTpOHHBIX TEXHOJIOTHUH U 3KOJIOTUYECKOTO MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBHIC JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, nara oopamenus: 04.04.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHE TOCOOMS 1JIsI JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeToIMUeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS U
BOCHPUSATHS UH(OPMAIUH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
http://edu.tusur.ru — Hay4HO-00pa30BaTENBHBIN MOPTA

—

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpMaIIMOHHO-CTIPABOYHBIEC PECYp-
CHBI

3. http://elibrary.ru — Hay4Has 37IeKTpOHHAs OMOIMOTEKA

4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMHUHU
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13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIb3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
HarisiaHbIC mocoous B BHUIC HpGSGHTaHI/Iﬁ I10 JICKHMOHHBIM pas3jacjiaM AUCHUILINHBI.

13.1.2. MaTepuajibHO-TEXHUYECKOe obecnevyeHue Il NPAKTHYECKUX 3aHATHI
s mpakTudeckux (CEeMUHApPCKHUX) 3aHATUN UCHOJB3yeTCs yuyeOHas ayIuTOpHs, pacrloiIoKeHHas
no aapecy 634034, r. Tomck, yn. Bepmmnauna, 47, 2 atax, aya. 206, ¢ KOTHYECTBOM NOCAJOYHBIX MECT HE
MeHee 22-24, 060pyI0BaHHAss MarHUTHO-MapKEPHOM JTOCKOW M CTaHAApTHON ydeOHOH Mebenbio. MmeroT-
Csl HaIJIAIHbIE TOCOOUS B BUJE NMPE3EHTALUH 10 JEKIIMOHHBIM pa3/iesiaM JUCIUIIIUHBI.

13.1.3. MaTepuaibHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1adopaTopHbIX pador
Jnis mpoBeieHust 1a00paTOPHBIX 3aHATHH MCIIONB3YETCSl XUMHUYECKast J1abopaTopHsi, pactoI0KeH -
Has 1o aapecy 634050, . Tomck, np. Jlenuna, 40, 4 stax, ayn. 424. CoctaB o0opynoBaHus: J1abopaTop -
HBI€ CTOJIbI, BBITSHKHOM HIKad, XUMUYECKas MOCyAa, XUMUUYECKUE PEAKTUBBI, KAJIOPUMETPBI, HA0OP apeo-
MCTPOB, BOAdHAA 6aH$I, TEPMOMETPBEI, DJICKTPHUUICCKAA IIJIMTKA, MCTAJNIMYCCKUE U Fpa(i)I/ITOBI)Ie SJICKTPO/bI,
LITAaTUBBI.

13.1.4. MaTepuaibHO-TEXHMYECKOe o0ecreYeHue JJIs1 CAMOCTOSITEJIbHOI PadoThI
Jlist caMmocToATeIbHON PaboThl MCIONB3YeTCs YucOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
nojoxeHHast o axgpecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, aya. 233. CoctaB 000pyI0OBaHMS:
yueOHast mebenb; kommnbloTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81'T1. - 5 miT.; kKoMnbio-
tepsl noakmtoueHbl k ceth UHTEPHET u o0ecneunBaioT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUILTHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 310POBbSI

OcBoenne nucuuruinHbl aunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCONb30BAHUEM CPEICTB 00yUeHUs
00IIIEro U CIeUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BaIOIICH armaparypsl, MYJIbTUMEIUWHBIX CPEACTB M JPYIHUX TEXHUYCCKUX CPEICTB TpHeMa/mepenadn
y4eOHOM MHpOpMAIHK B TOCTYIMHBIX (popMax IUisi CTYACHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTe-
MBI O0Y4EHHUSI ISl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHSl, B KOTOPOM 00ydaroTCsl CTYACHTHI C HApYIICHHEM Ciyxa, 000pyIOoBaHa KOMITbIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUCOTEXHUKOW, SJIEKTPOHHON JTOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0O0ydeHUHU CTYAEHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMU TTPETYCMOTPEHO HUCIOIBF30BAaHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTpA YAAJEHHBIX OOBEKTOB (HANpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaii[la Ha HKpaHe) MpU MOMOIIY BUIEOYBEINYUTENEH 17151 yIAJIEHHOTO TPOCMOTpa.

[Ipu oOyueHHM CTYJIEHTOB ¢ HAPYILIEHUSIMH ONMOPHO-IABUIaTeJbLHOI0 ANNAPATA HCIOJIBb3YIOTCS
albTEpPHATUBHBIE YCTPONCTBA BBOJAA MHGOPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yaeOHOi WH(GOPMAIMU B JOCTYIMHBIX (opMax i CTYICHTOB C HAPYHMICHUSMH OIOPHO-IBUTATEIHHOTO
amnmnapara, MOOMIEHOM CUCTEMBbI OOYyUEHUS TS JIFOJIEH ¢ MHBAIMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOoBaHuUs K GOHY OLIEHOYHBIX CPE/ICTB M MeTOANYeCKHe PeKOMeHalluu
@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIC 3a/IaHMs, UCIIOIb3yeMbIe JUIsl OLIEHKU chop-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUIEHHBIX 3a IUCLUUILIMHON KOMIIETEHIMHI NPU MPOBEACHUU TEKYLIEH,
IPOMEXYTOYHOH aTTecTaluy 10 JTUCHMIUIMHE IPUBE/IEH B PUIIOKEHUN K pabodeil mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIfA JHUIl C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
JI1 CTyneHTOB C MHBAJIMAHOCTBIO NIPENYCMOTPEHBI AOIOJHUTENBHBIE OLIEHOYHBIE CPEICTBA, MEPE-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.
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Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLCHUBAHMS JISI CTYICHTOB C HHBAJTH/IHOCTBIO

KaTCFOpI/II/I CTYACHTOB

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
CpEJIICTB

@DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Tpeumy1ecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OIIPOC TIO TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAs IPOBEPKa
(MHIMBUAYATBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUuYEHHUSIMH 110
OO0IIEeMeTUITUTHCKIM
MOKa3aHUSM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydaronierocsi Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa NpeIoCTaBICHH 3a/1aHUi OLIeHOY -
HBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

CryneHTaM ¢ MHBJIWAHOCTBHIO YBEJIMYMBAETCS BPEMsl Ha IMOJIIOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMPOCHI. J{JIsl TAKMX CTYAEHTOB MpeIyCMaTpUBAETCs JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MUCIIOJIH30BAHUEM YCIIYT ACCHCTEHTA,;

- MPEICTaBICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS pPE3yJAbTATOB OOYUEHHS MHBAIHIOB 10 JUCIHUILIMHE IMPEIyCMaTpHBAET
npegocTaBieHre nHpopManuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbsI U BOCIIPUATHS

UH(pOpPMALINH:

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpu HeoOxomMMOCTH /17151 00YYAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOIEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHUs1 MOXKET MMPOBOUTHCS B HECKOIBKO ITAIOB.
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«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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(TYCVYP)
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MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

1. BBenenue
®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.
®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-1

CIOCOOHOCTBIO MIPEJCTABIIATH aJEKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAaHUI Hay4HYIO Kap-
THUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX I10JI0-
YKEHMI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMaTUKU

nad;

]_IOJ'DKGH 3HaTb OCHOBHBIC XUMHWYECCKHUEC I10-
HATHA U 3aKOHBI,

]_IOJ'DKGH YMETh IPUMCHATHE XUMHUYECCKUC
3aKOHBI IJId PCIICHUA IMPAKTHUYCCKUX 3a-

I[OJDKGH BJIaACTb HABbIKAMH IIPAKTUYCCKO-
ro IpUMCHCHU 3aKOHOB XHUMHUU;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 STarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanerts

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (pakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIIIHE MOHS-
THSI B TIpeJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTIpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellle-
HUU NpobIeM

VYIOBIETBOPUTEIB-
HO (TIOPOTOBBIA
YPOBECHb)

O06namaer 0a30BBIMH 00-
MU 3HAHUSIMA

OO01azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMBbIMU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTraer mpu mpsmMoMm Ha-
OJIIOACHUN

TEMAaTHKMU.

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennus OIIK-1
OIIK-1: crocoOHOCTBIO TPENCTABIATh aJEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHMKM HAaydHYIO
KapTUHY MHUpa Ha OCHOBE 3HAHHWS OCHOBHBIX IOJIOKEHUM, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U Ma-

Jiist hopMHUPOBAHUS KOMITETEHIIMA HEOOXOIUMO OCYIIECTBUTH Psijl ATAoOB. DTarbl HOpMUPOBAHHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS 9TOr0 BHIBI 3aHATHH M HCIIOJIb3yEMbIE CPEICTBA OLICHUBAHHS IIPE-
CTaBJIEHBI B TaOJIHIIE 3.
OPMHPOBAHHUS KOMIIETCHIIMK U MCIIOJIb3yEMbBIE CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarnbl

CocTasn

3HaTh

YMmeTb

Biaaners

ConepxaHue 31a-
OB

OCHOBHBIC ITOHATHSA U 3a-
KOHBI XUMHHU, CTPOCHUC
aToMa, XUMMHUYCCKHE DJIC-

HCIIOJIB30BAaTh TCOPETHUUC-
CKHC 3HAaHUA IJIA pCIICHUS
IMPAKTUYCCKUX 3aaad, JJIsd

HaBBIKAMU TIOCTAHOBKU U
MIPOBEJICHHSI XUMUIECKOTO
JKCIIEpUMEHTa, 00pabOTKH
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MEHTBI U UX COCTUHEHHSI,
CBOICTBA BEILLECTB U UX
PEaKIMOHHYIO CIIOCO0-
HOCTB, OOIITHE 3aKOHOMEP-
HOCTHU MPOTEKAHUS XUMHU-
YECKHUX peaKluil; XUMHU4e-
CKYIO TEpMOJMHAMUKY U
KUHETUKY; SHEPTETUKY XU-
MHUYECKHUX MPOLIECCOB, XU-
MHUYECKoe U (a30BOe paB-
HOBECHE, PEaKIIMOHHYIO
CNOCOOHOCTH BEIIECTB; 3a-
KOHOMEPHOCTH MPOTEKa-
HUS DJIEKTPOXUMHUUYECKHUX
MPOIIECCOB, MPOIIECCHI
KOPPO3HUU METAJIOB M ME-
TOJIbI 3aLIUTHI OT KOPPO-
3WH.

UHTEPIIPETAIINH PE3YIbTa-
TOB 3KCIIEPUMEHTA; MPe-
CTaBJIATDH aJICKBAaTHYIO
COBPEMEHHOMY YPOBHIO
3HaHUU HAYYHYIO KapTUHY
MHUpa Ha OCHOBE 3HaHUs
OCHOBHBIX TMOJIOKEHHH, 3a-
KOHOB U METOJIOB €CTe-
CTBEHHBIX HayK

Pe3yNbTaTOB XMMHUYECKOTO
JKCIEPUMEHTA

Bunwl 3austuit

* [Ipaktudeckue 3aHsi-
THS;

o Jlexnuwm;

» CamocrosiTenbHas pa-
ooTa;

» JlabGopaTtopHsbie pabo-
TBI;

* [IpaxkTuueckue 3aHs-
THS;

e Jlekuwmu;

» (CamocTosiTenbHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI,

* CamocrosTenbHas pa-
ooTa;

» JlaGopaTtopHbie pabo-
THI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KontponsHas paboTa;
* KoHcrnekT camonoaro-
TOBKH;

* Oruer o naboparop-
HOI1 paborTe;

* Ompoc Ha 3aHATHSX;

* Ortuer 1o npaxkTUye-
CKOMY 3aHSTHIO;

* KonrponsHas paboTa;
* Koncnekr camomosro-
TOBKH;

* Oruer o 1abopatop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSIX;

* Ortuer 0o IMpaKTHU4c-
CKOMY 3aHATUIO;

* Ortuer no nabopatop-
HOM1 pabore;
* Oryer 1o npakTuyie-

CKOMY 3aHSTHIO;
e 3auer;

e 3auer; * 3ayer;
DopMynTMpoBKa MOKa3aTeJie U KPUTCPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPUBEICHA B Ta-
omute 4.
Tabmua 4 — ITokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTamax
CocTasn 3HaTh VYMeTh Bnanets
OTtnruHO * OO6nanaer ¢akTuue- * OOmagaer quanasonom | * Kontponmpyer pabory,

(BBICOKHI YPOBEHB)

CKUMH U TEOPETUYECKHU-
MU 3HaHUSIMU B Mpeeiax
M3y4aeMoil 00sacTH ¢ mo-
HUMaHHUEM TPaHUI] IPU-
MEHHUMOCTH;;

MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS pa3BUTHS
TBOPYECKUX PEIICHUMH,
abcTparupoBaHus
po0iem;;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET JEHCTBUS BO
BpeMs pabOTHI;

Xoporo (6a30BbIi
YPOBEHb)

* 3HaeT (PpaKThl, NPUHIH-
MBI, POIIECCHI, OOIIHE
MOHSTHS B MIpeeiax u3y-
JyaeMoil 00J1aCTH;;

* OOnamaer AMana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I PeIIeHUs
OTIpe/IeTICHHBIX TTPOOIIEM
B 00JIaCTH UCCACAOBAHUS;

* beper OTBETCTBEH-
HOCTb 3a 3aBeplICHHE 3a-
Ja4d B UCCIIEZIOBAHUH,
PUCTIOCA0IMBAET CBOE
MOBEJIEHUE K 00CTOSATEb-
CTBaM B pELICHUU
npooiem. ;
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VYnosnetBoputenbH | © OOmamaet 6a30BHIMHU * OOmamaer oCHOBHBIMHU | * PabGoTtaer mpu npsmMom
0 (IOpOroBbIi OOIIIMMH 3HAHMSIMH;; YMEHUSIMH, TPeOyeMbIMH | HAOIIOACHUU ;
YPOBECHb) ISl BBITIOJTHEHUS TIPO-
CTBHIX 3a71aY;

3 TunoBble KOHTPOJILHBIE 3a1aHUS
Jns peanuzanuy BhIIENEPEUUCIECHHBIX 3a/1a4 00y4eHUs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJ]aHys UM UHBIE MaTepHalibl, HEOOXOIUMBIE JJISl OLIEHKU 3HAHHWM, yMEHUI, HAaBBIKOB U (WJIM) OTIBITA JIe-
ATEIbHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUPOBaHMS KOMIETEHIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TENBHON IIPOrPaMMBl, B CIIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha CaMONIOATOTOBKY

— Paznen 4. Dnexkrpoxumuueckue nporecchl. Kopposus meramioB 1. UTo u3ydaeT 3JIEKTPOXU-
musa? 2. YTO Takoe OKHCIINTENbHO-BOCCTAHOBUTENbHbIE peakuuu? 3. JlaiiTe omnpenencHUe MNOHATHIM
«CTEINEHb OKUCIICHUS, «BOCCTAHOBUTEIbY, OKUCIUTENbY. 4. UTO U3 ceds NpeAcTaBiseT MPoLecc OKHUC-
JIEHWS U Ipolecc BoccTaHoBIeHUA? 5. Kakue aekTpoaHble POoLecChl IPOUCXOIAT Ha IOBEPXHOCTH Me-
TaJJI-pacTBOp MOHOB MeTtaiuia? 6. Kak oOpasyercsi MTBOWHOM 3ieKTpuuecKkuid cioi? 7. UTo Takoe aJiek-
TpoaHbli noteHuuan? Ot yero oH 3aBucur? 8. UTto Takoe rajpBaHndecKuil 3neMeHT? 13 uero oH cocto-
ut? 9. Kak 3apspkeHbl KaToA M aHOJA B rajbBaHuyeckom annemeHnte? 10. Kakue snmekTpomHbie MpOIecCh
HPOMCXOMAT B rajbBaHu4eckoM 3ieMeHTe Jlanuansa-Axoou? 11. Kak 3ammceiBaeTcst cxema rajgbBaHHYe-
ckoro snemenTa? 12. Uto Takoe 3MEeKTpOABMKYIAs CUjia TallbBaHHUecKoro aneMmenta? Kak ona paccuu-
ThiBaeTcA? 13. Uto Takoe cTaHIapTHBINA BOAOPOAHBIN 31ekTpoa? 14. UTo moka3pIBaeT psj 3IEKTPOXUMHU -
YeCKUX HanpsbkeHui MetamoB? Kak pacronokeHsl MeTayibl B 3ToM psiay? C yeM CBsi3aHa BOCCTAHOBH -
TesbHas crocobHocTh Metamios? 15. [Ipusenure ypaBuenue Hepuera. [lns yero oHo ucnosssyercs? 16.
Yro Takoe 3nexTponns? M3 yero coctout cucrema, riae npotekaet snekrponus? 17. Kak 3apspkeHsl KaTon
1 aHop 1nipu anekTponusze? 18. Kakue TUIbl 351eKTpoA0B UCTIONb3YIOTCA npu AnekTponnse? 19. Kakosl 3a-
KOHOMEPHOCTH NPOTEKAHUS dJIEKTpoiu3a B paciaBax? 20. KakoBel 3aKOHOMEPHOCTH MPOTEKAHUS AJICK-
Tponu3a B pactBopax? 21. Chopmynupyiite 1 u 2 3akonsl ®apanes. Uto Takoe Bbixox 1o Toky? 22. Uro
Takoe Koppo3us MeTaiuoB? 23. KakoB MexaHU3M XUMHUYECKOU U 3JIEKTPOXUMUYECKOI kKoppo3uun? 24. Me-
TOJIBI 3AIUTBI OT KOPPO3HH.

— Paznen 3. Xumnueckas KuHETHKA U XuMU4eckoe paBHoBecue 1. UTo u3ydyaer Xxumudeckas Ku-
HeTuKa? 2. UTto Takoe roMOreHHble U rereporeHHbie peakuuu? 3. Jlaiite onpeneneHre CKOpOCTH XUMHUYE -
ckoi peakiuu. 4. OT kakux (aKTOpPOB 3aBHCUT CKOPOCTh XMMHMUYECKOM peakiuu? 5. Kak 3aBUCHUT CKO-
pPOCTh XMMHUYECKOW peaklMHU OT KOHLEeHTpanuil peareHToB? 6. ChopmynupyiTe 3aKOH IEHCTBYIOLIMX
Macc Ui CKOpOCTH XMMHUYECKO peakuuu. IIpuBenure ero marematuueckoe BblpaxkeHHe. 7. UTo Takoe
KOHCTaHTa ckopocTH peakuuu? OT yero oHa 3aBucuT? 8. Kak 3aBUCHUT CKOPOCTh XUMUYECKON PEAKIUU OT
temneparypsl? 9. Chopmynupyiite npasuio Bant-I'odda, npusenure ero maremarnyeckoe BbIpaKEHUE.
10. Yo nokasbIBaeT TemiepaTrypHblil ko duuueHT ckopoctu peakuuu? 11. Uro Takoe karanuzatop? 12.
[aiite onpenenenne sHEprum akTuBanuy peakuuu. Ot yero oHa 3aBucut? 13. KakoB MmexaHusM neicTBus
karanuzaropa? 14. IlpuBenure ypaBHeHHEe AppeHuyca, MOSICHUTE KaK1e BETUYUHBI BXOJAT B 3TO BhIpaXke-
Hue. 15. [laiite onpeneneHne xumMuueckoro pasHosecus. 16. Uro takoe koHcTaHTa paBHoBecus? Hamu-
[IMUTE MaTeMaTUYeCKOE BBIPAYKEHHUE NIl KOHCTAHThl PaBHOBECHS, MOSICHUTE, KAKUE BEJIMYUHBI Tyda BXO-
a1, 17. Chopmynupyiite npunuun Jle-Illarense. 18. Kakue pakropsl BAMAIOT HAa CMELIEHUE XUMUYECKO-
IO PaBHOBECHS B CUCTEME U KAKUM 00pazom?

— Paspmen 2. Xumunueckas tepmoguHamuka 1. YTo m3ydaer Xumudeckas TepMOAUHAMHKA? 2.
[Jaiite ompezneneHue MOHATHIO «XMMHYecKas cuctema». 3. IlepeunciuTe TUIBI XMMHYECKHX CHCTEM,
JaiiTe UX XapakTepucTuky. 4. Kakue THUIIBI TEpMOIMHAMUYECKUX MPOLIECCOB MOT'YT IIPOTEKATh B XUMUYE-
ckux cucremax? Jlaiite nx xapaktepucTtuky. 5. Kakue mapamerpsl BIMSIOT Ha TEPMOJMHAMUYECKOE CO-
ctosiHue cucteMbl? 6. Chopmymupyiite 1 3akoH TepMoauHaMuKu. JlaiiTe onpenenenue NOHATUAM TEIUIO-
Ta», «paboTay, «BHYTpeHHssI sHeprus». 7. Kakue BuIbI padoT yalle BCEro COBEPIIAIOTCS B XUMUYECKUX
cucremax? 8. [laiite onpenenenue sHTanbnuu. B uem oHa uzmepsercsa? 9. Uro Takoe TeroBoi 3¢ddexrt
peakmuu? Jlaiite ompeneneHue 3K30- M dHAOTepMHuUeckor peakuuu. 10. UTo Takoe TepMOXUMUUYECKOE
ypaBHeHue? [lepeuncianre 0COOEHHOCTH 3alUCH TepMOXUMHUecKkux ypaBHeHuil. 11. Chopmynupyiite 3a-
koH ['ecca u cienctBue u3 3akona ['ecca. 12. Uto Takoe cTraHmapTHas SHTAIBINA 00pa3oBaHUs BelecTBa?
13. YUro takoe suTponua? B uem ona usmepsierca? Ot kakux (pakropos oHa 3aBucut? 14. Chopmynupyii -
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Te 2 1 3 3aKOHbI TepMOAMHAMMKH. 15. Kak paccunTbiBaeTCs N3MEHEHHE SHTPOIUU B MPOLIECCE XUMHUYE-
ckoit peakiuu? 16. [laiite onpenenenne snepruu [ mooca. /[ gero ucnonbiyercs sta Benuunna? 17. Ka-
KUMH (DaKTOpaMU OTIPEAEIISETCS CaMOIIPOU3BOIBLHOCTD MTPOTEKAHUS PEaKIIHH?

— Pazgen 1. OcHOBHbIE MOHATUSA U 3aKOHBI XUMHUU 1. [laiiTe onpeneneHus MOHATUSAM «aTOM,
«MOJIEKYIIa», «KXUMHUECKUH 31eMeHT». 2. UTO Takoe MpocThie U ciaoxkHble BenlecTra? 3. Uto Takoe amio-
Tponua? 4. Jlaiite onpeieneHne MOHITHIO «KOJIMYECTBO BEUIECTBaA». 5. CKONBKO CTPYKTYPHBIX 3JIEMEHTOB
conepkut 1 monb BemectBa? 6. Jlaiite onpenenenre MOHATHIM «OTHOCUTEIbHAsI aTOMHAsI Macca» U «OT-
HOCHUTEJIbHAs MOJIEKYJIIpHast Macca». B kakux equHunax oHu uzmepstores? 7. Uto Takoe MossipHas mac-
ca? B dyem ona u3smepsercsa? 8. Uepe3 kakue BETUYMHBI MOKHO pacCUMTATh KOJIMYECTBO BemlecTBa? 9.
Cdopmymupyiite 3aKoH coxpaHeHus] Macchl BemecTBa. 10. ChopMymupyiiTe 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. Uto takoe Oeprommuasi? 11. Uto Takoe sxkBuBaieHT, pakTop 3xBuBasienTHOCTH? 12. Kak pac-
CUMTHIBACTCS SKBHUBAJICHTHAsI Macca BemiecTBa? B uem ona msmepsiercsa? 13. ChopmynupyiiTe 3aKOH K-
BUBAJICHTOB. 14. ChopMmymupyliTe 3aKkoH ABOraapo W ClAeACTBUS W3 Hero. 15. UTo Takoe MOJSpHBII
o0beM raza? Uemy oH paBeH? 16. Uto Takoe HOopMmasibHble ycioBus? 17. Kakue BenMuuHBI BKIIOYAET B
cebs1 ypaBHeHne MenneneeBa-Knaneiipona? [[ns dyero ono ucnombiyercs? 18. ChopMynupyiTe 3aKoH
00BeMHBIX OoTHOMEHUH. 19. JlaliTe coBpeMeHHYI0 (GOpMYIHPOBKY Mepruoaudeckoro 3akona. 20. B yem 3a-
KITI0YaeTCs TEOpUsl XMMUYECKOro cTpoeHus: byrieposa?

3.2 3auér

— IlpumepHBIi NepedeHb BOIIPOCOB K 3aueTy: 1. Jlaiite onpeneneHuss NOHATHIM «aTOM», «MoJIe-
KYyJa», «KXUMAYECKUN 37IEMEHT». 2. UTO Takoe MPOCThIE U CIOKHbIE BemecTBa? 3. UTo Takoe ammoTponus?
4. [laiiTe onpenesieHne MOHATUIO «KOJIMYECTBO BEIIECTBA». 5. CKOJIBKO CTPYKTYPHBIX JIEMEHTOB COIEP-
#uT 1 Monp BemecTBa? 6. JlaliTe onpeneeHne NOHATUAM «OTHOCUTENbHAS aTOMHAsi Macca» U «OTHOCH -
TeNbHAsI MOJIEKYJISIpHAs Macca». B kakux eauHunax oHu usmepsaworcs? 7. Uto takoe monspHasa macca? B
yeM oHa usmepserca? 8. Uepes kakue BETUYMHBI MOKHO pacCUMTaTh KoaudecTBo BeuiecTBa? 9. Chopmy-
JUpYyHTE 3aKOH coxpaHeHHs Macchl BemiecTBa. 10. ChopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa Belle-
ctBa. Yto Ttakoe 6eprouabl? 11. Uto Takoe SKBUBaNEHT, (pakTop s3kBUBaneHTHOCTH? 12. Kak paccuuTsl-
BaeTcs SKBUBaJEHTHAas Macca BemecTBa? B uem ona usmepsiercsa? 13. ChopmynupyiTe 3aKOH SKBHBAJICH -
ToB. 14. ChopMmynupyiiTe 3ak0oH ABOrajpo U cieacTBUs U3 Hero. 15. Uto Takoe MoJsipHbI 00beM raza?
Yemy on paBen? 16. Uro Takoe HopMaibHble ycrnoBus? 17. Kakue BeIMYMHBI BKIIOYAET B ce0s1 ypaBHEHHE
MenneneeBa-Kunaneiipona? J{ns yero ono ucnons3yercsa? 18. Chopmynupyiite 3aKkoH 00bEMHBIX OTHOLIIE-
Huil. 19. Jlaiite coBpeMeHHYI0 (HOpMYIMPOBKY IMepuoanueckoro 3akoHa. 20. UTo m3yuaer xuMudeckas
tepmoarHamuka? 21. Jlaiite onpeaeneHue NOHATHIO «XMMHYECKasi cuctemay. 22. [lepeunciaure TUIBI XU -
MUYECKUX CHCTEM, JAWTE UX XapaKTepUCTHUKY. 23. Kakue TUNBI TEPMOANHAMUYECKUX MPOLIECCOB MOTYT
IIPOTEKaTh B XUMHUYECKUX cuctemax? Jlaite ux xapaktepuctuky. 24. Kakne napameTpsl BIMSIOT HA TEP-
MOJJMHaMHU4ecKoe cocTosiHue cucteMbl? 25. Chopmynupyiite 1 3akoH TepMmoauHaMuku. Jlaiite onpeznene-
HUE MOHATUSAM «TEIUIOTa», «paboTay, «BHYTPEHHs dHeprus». 26. Kakue BUbI paboT yallie BCEro coBep-
LIAOTCSl B XUMUUYECKUX cucteMax? 27. Jlaiite onpenenenue sHTanenuu. B uem ona usmepserca? 28. Uro
Takoe TertoBoi AhdexT peakuuu? JlaiiTe onpeneneHne dK30- U YHAOTEPMHUIECKON peakiuu. 29. Uto Ta-
KO€ TepMoxuMuueckoe ypaBHeHue? Ilepeuncnnure 0coOEHHOCTH 3allUCH TEPMOXUMHUYECKUX YPABHEHUI.
30. Chopmynupyiite 3akoH ['ecca u ciencTBue u3 3akona ['ecca. 31. Uto Takoe cTaHmapTHAsl SHTAIBITHAS
oOpasoBanus BemectBa? 32. Yto takoe sHTponua? B yem ona mzmepsercsa? OT kakux (pakTOpoB OHA 3a-
Bucut? 33. Chopmymupyiite 2 u 3 3aKoHbl TepMoauHaMuKu. 34. Kak paccunThiBaeTcs U3MEHEHHE SHTPO-
UM B nporecce xumuueckon peakuuun? 35. [laiire onpenenenue sneprun ['m60ca. [{nsg yero ucnonb3yer-
cs ota BenuunHa? 36. Kakumu Qaxtopamu onpeaenseTcss caMONpOU3BOJIILHOCTh MPOTEKAaHUsI peakuuu’?
37. Yto n3ydaer xumuueckass kuHetuka? 38. UTO Takoe IOMOTIE€HHBIE M T€TEpOreHHble peakuuu? 39.
Maiite onpenenenue ckopocTH xumuueckoil peakuuu. 40. OT kakux (HakTOpoB 3aBUCUT CKOPOCTh XUMHU -
yeckoi peakuuu? 41. Kak 3aBUCUT CKOpOCTh XMMHMUYECKOM PEaKUUU OT KOHLIEHTpalui peareHToB? 42.
ChopmynmupyiiTe 3aKOH JEHCTBYIOIMUX MAacC JJIsi CKOPOCTH XMUMHUYECKoW peakimu. [IpuBenute ero mare-
MaTHueckoe BblpakeHue. 43. Uto Takoe KOHCTaHTa ckopocTH peakuuu? Ot dero oHa 3aBucut? 44. Kak
3aBUCUT CKOPOCTh XMMHUYECKOW peakiuu ot temrepatypsi? 45. Chopmymupyiite npaBmwio Bant-I'odda,
NpPUBEANUTE €T0 MaTeMaTHuyeckoe BelpakeHue. 46. UTo nmokaspIBaeT TemrepaTrypHblii KOO GHUIIMEHT CKOpO-
ctu peakiuu? 47. Uro takoe karaimsartop? 48. Jlaiite ompeneneHue SHEPTHHM aKTHBAIMM peakuuu. Ot
yero oHa 3aBucHuT? 49. KakoB mexanusm nericteus karanuszaropa? 50. [IpuBenure ypaBHeHne Appenuyca,
MOSICHUTE KaKue BEJIMYMHBI BXOJIAT B 3TO BhIpakeHue. 51. JlaiiTe onpeaeieHne XMuMUYE€CKOr0 paBHOBECHSI.
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52. YUro Takoe KOHCTaHTa paBHOBecusi? Hamummure MaTeMatnueckoe BBIpa)KEHUE AJI1 KOHCTAHThI PABHO-
BECHsI, MOSICHUTE, KaKue BEMHMYMUHBI Tyzna BXomat. 53. Chopmymupyiite npuniun Jle-Illatense. 54. Kakue
(akTOpbI BIUSAIOT HA CMEIICHHE XUMUYECKOTO PABHOBECHSI B CUCTEME U KakuM oOpa3om? 55. Uto uzyqaer
anektpoxumusa? 56. UTo Takoe OKHCIHMTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu? 57. JlaiiTe onmpeneneHue
MOHSATHSIM «CTETEHb OKUCIICHUS», «BOCCTAHOBUTENbY, «OKHUCIHUTENb». 58. UTo M3 ceds mpencTaBiser
MPOIECC OKUCIICHUS U Mpouecc BoccTaHoBIeHUA? 59. Kakue 3ekTpoiHbIe MPOLecChl MPOUCXOAAT Ha 110 -
BEPXHOCTH MeTaiI-pacTBop MoHOB Metaiuia? 60. Kak oOpa3yercst qBOWHOW 3JeKTpuUUecKuil crmoi? 61.
Uto Takoe 3neKTpoAaHbIi noTeHuan? OT yero oH 3aBucut? 62. UTo Takoe rajbBaHUYECKU dyeMeHT? W13
gyero oH coctout? 63. Kak 3apspkeHbl KaToJ M aHOJ B rajgbBaHMYecKoM aneMmeHTe? 64. Kakue anextpon-
HBIC TIPOIIECCHI MPOUCXOMAT B TaIbBAaHUYECKOM dJieMeHTe Janmansa-SAkoou? 65. Kak 3anuceiBaeTcst cxema
rajgbBaHUYECKOro snemeHTa? 66. UTo Takoe 3JIEKTPOABIDKYIIAs CHIIa TajibBaHUYecKoro aneMmenta? Kak
oHa paccuuThiBaercs? 67. UTo Takoe cTaHAApPTHBIM BOAOPOAHBINA 37eKTpoA? 68. UTo mokas3bIBaeT psj
AJIEKTPOXUMHMUECKHUX HanpspkeHni MetauioB? Kak pacrnosoxeHbsl MeTauisl B 3ToM psany? C uem cBsa3aHa
BOCCTAHOBHTEJbHAs CIIOCOOHOCTh MeTauioB? 69. IlpuBenure ypaBHenue Hepncra. J{ns yero oHo wuc-
nonb3yerca? 70. Uto Takoe anexktponus? M3 uero coctout cucrema, rae nporekaet auekrpoans? 71. Kak
3apsiKEHBI KaTOJl M aHOJ MPH dJeKTpoiau3e? 72. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOJIM3a B pac-
ruaBax? 73. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHM AIEKTponn3a B pactBopax? 74. Chopmynupyiite 1 u 2
3akoHbl Dapanes. Uto takoe Bbixog no Toky? 75. Uto Takoe koppo3usi metaiioB? 76. KakoB MexaHu3M
XUMHYECKOH U AJIEKTPOXUMHUUYECKON koppo3un? 77. Merosl 3ammThl oT Koppo3uu. 78. Jlaiite onpenene-
HUe moHATHIO «(dazayn. 79. Uto Takoe rereporeHHble U romMoreHHbie cucteMbl? 80. Uto Takoe ¢azoBoe
paBHoBecue? Yem ono xapakrepusyercsi? 81. Chopmymupyiite npaBuio Qa3 ['nb6ca, nosicHute, Kakue
BEJIMYMHBI Tyaa BXomaT. 82. Uto Takoe muarpamma coctosiHuda? 83. [lpuBeaute nuarpamMmy IJIaBKOCTH
JIBYXKOMIIOHEHTHOW CHCTEMBI C MPOCTON 3BTEKTUKOM (IBTEKTHMUECKYIO auarpammy). OxapaxkTepusyurte
JUHUH, TOYKH U 00J1aCTH ATOM nuarpammel. 84. Uto Ttakoe sBTekTHKa? 85. ChopMymupyiTe MpaBUiIO Phi-
yara. /{551 yero oHo ucnonbs3yercst? 86. [IpuBeaure nuarpamMmy IIaBKOCTH JIByXKOMIIOHEHTHON CHUCTEMBI,
oOpasyromieli yCTOMYMBOE XUMHUYECKOE COCIMHEHHE (IMCTEKTHUECKYyI0 auarpammy). OxapakTtepusyiTe
JIMHUH, TOYKU U 00acTH 3Toi auarpammbl. 87. Uto Takoe TBepabiid pacTBop? 88. [laiiTe XapakTepuCcTUKY
TBEP/BIX PaCTBOPOB BHEIPEHUS, 3aMEIICHNUS U BbIYMTaHUA. [Ipy KakuX ycIoBHsIX 00pa3yloOTCsl 3TU THIIbI
pactBopoB? 89. [IpuBenute quarpaMMy IJIaBKOCTH JABYXKOMIIOHEHTHOH CHCTEMBI, 00pa3yromieil TBepIbIit
pacTBOp 3aMEUIeHHs] C HEOTPAHWUYEHHOU pacTBOPUMOCTHIO. OXapakTepusyiTe JIMHUU, TOUKH U 0o0nacTu
sToil nuarpammel. 90. IlpuBenuTe nuarpamMMmy IUIaBKOCTH JIBYXKOMIIOHEHTHOM CHCTEMBbI, 0Opa3yromuiei
TBEPJBIA PaCTBOP 3aMEIICHHsSI C OTPAHUYECHHOW pacTBOPUMOCTHI0. OXapaKTepu3ynTe JTUHUHU, TOUYKHA B 00-
JIACTH 3TOM JUarpaMMbl.

3.3 Tembl oIPOCOB HA 3aHATHAX

— Ilpenmer xumun. AtoMHO-MOJeKysgpHas Teopus. OCHOBHbBIE NOHATHUS: aTOM, MOJIEKYNa, XU-
Mudeckuil aneMeHT. IIpocTeie u ciokHble BemlecTBa. SIBieHue amiorponuu. MonekyssipHas Macca.
Mons. Momnsipaas macca. CTeXMOMETPUIECKHUE 3aKOHBI: 3aKOH SKBUBAJICHTOB (ITOHSATHE YKBUBAJICHTA M K-
BUBAJIEHTHOM MaccChl), 3aKOH TOCTOSHCTBA COCTaBa XMMHMYECKUX COEAMHEHU. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOILIEHUH, 3aKOH ABoraapo. [leproanueckuii 3aKOH U TEOPHUsS] CTPOEHUS XUMHUYECKUX CO-
CIVHCHUN.

— Crpoenue aroma U nepuoauueckas cucrema 3nemenToB. [loctynatel bopa. KBanTOoBO-MexaHu -
yeckas Mojeib aroma. dopma aToMHbIX opoutaneil (s, p). Ksanrossie uncna. [Tpunuun [Taymu. [Ipasuno
I'yana. IlpaBuno Kieukosckoro. Ileproanueckas cuctema U MOpsAI0K 3all0JHEHUS SJHEPTETUUECKUX YPOB-
HEW B CTpyKType aTtoma. Paguycbl aTOMOB M HMOHOB. JJIEKTPOOTPHUIATENIBHOCTh. JHEPrusi MOHU3ALINH,
CPOJCTBO K JIEKTPOHY. MI3MEHEHnEe CBOMCTB IEMEHTOB U UX COCIMHEHUH 10 IEPUOJAM U TPYIIIIAM.

3.4 TeMbl KOHTPOJILHBIX padoT
— Crpoenue atoma. Ileproanyeckuil 3aKoH U NEPUOJUUYECKAsT CUCTEMAa XMMHUUYECKUX HJIEMEHTOB

JI.11. MenneneeBa
— OCHOBHBIE ITOHATHS U 3aKOHBI XUMHUH

35 BOI'[pOCBI AJISI MOATOTOBKHU K NPAKTUYCCKUM 3aHATUAM, CEMUHaApam
- SHCKTpOXI/IMI/I‘IeCKI/Ie IMPOLECCHI. SIBneHmnE OJICKTPOJIn3a. I'anpBanndeckue dyemMeHThl. CTeleHb

OKHCJIEHHUS, OKHCIIEHUE Y BOCCTAHOBJIEHHE. DJIEKTPOIHBIE ITPOLIECCHI. DIEKTPOABIIKYILAs CUjla SJIEMEHTA.
CrangapTHBIN BOAOPOAHBIA JIEKTPOJI. DJIEKTPOJU3 B paciuiaBe. DJICKTPOJIU3 B pacTBOPE. 3aKOHBI AJIEK-

CornacosaHa Ha noprane Ne 17982 17



Tposn3a. Beixog mo Toxy. Koppo3usi MeTamioB: XMUMHYECKasi, SIEKTPOXUMUYECKasl. 3allluTa METAJIJIOB OT
KOppO3UH

3.6 Tembl 1a60paTOPHBIX PadoT
— Omnpenenenue TernoBoro 3pQexra peakuu HeUTpaTu3aLHH.
— CKOpOCTh XMMHUYECKUX peaKINii. XUMUYECKOE paBHOBECHE.

4 MeToanuecKkue MaTepHuaJlbl
s obecnieueHust mpouecca 0OydeHHs M pelIeHus 3ajady o0y4eHHUs! UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHabl:
— METOJUYECKHE MaTepuabl, ONPEAEISIONINE TPOLEAYPhl OLICHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTePU3YIOIUX dTarbl (pOp-MUPOBaHUS KOMIETEHIUH, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHas1 JIMTEpaTypa

1. Koposun H.B. Obmas xumus [Tekcr] : yueOnuk mis By3oB / H. B. Koposun. - 8-¢ u3j.,
crepeotun. - M. : Beiciias mkona, 2007. - 559 c. : un. - (IloGeaurens koHKypca yueOHUKOB). - buo-
uorp.: ¢. 546. - [IpenM. ykas.: ¢. 547-557. (nanuaue B 6ubnmuotexke TYCVYP - 59 3k3.)

2. OcHoBbl 001Iel U puznyeckoil Xxumuu [ DNeKTpoHHBIN pecypc]: YuebHoe nocobue / M.B. Tu-
xoHOBa, M.A. ExumoBa; ToMckuii rocyiapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUO3JIEKTPO-
Huku (Tomck), Kadenpa 3meKTpoHHBIX TEXHOJIOIMH M 3KOJOTMUECKOr0 MOHUTOPUHIA. — DJIEKTPOH. TEK-
croBeie jgan. — Tomck: 2015, 200 «c. [OnekrponHwlii pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/5136, cBOGOIHBII.

4.2. lonoiHUTEILHAS JIMTEPaTypa

1. Tmmaka H.JL OO6mas xumus: YaeoHoe mocobue amns By3os / H.JL. I'maka. — 11-e u3n.—M-JL.:
Xumus, 1964. — 688c.: wi.; Tadn. — MmeH. ykas.: ¢. 669-670. — [Ipeam. ykas.: c. 671- 688. (Hamuune B
oubmoteke TYCYP - 37 7k3.)

2. AxwmeroB H.C. Heoprannueckas xumus : YueOHoe mocobue mis By3oB / H. C. AxmeTos. -
M. : Beicmas mikona, 1969. - 638[2] c.: wi. — [Ipeam. ykas.: ¢. 629-639. (manuune B 6udmmoreke TYCYP
- 15 9K3.)

3. Xumwus: Yuebnoe nocobue / I. B. Cmupnos, I. M. fkynnna; MuHHCTEpCTBO 00pa3oBaHus
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YMPABJICHUS U PATUOIJICK-
TpoHuKH, Kadenpa TexHonoruu paanodaeKTpoHHOM ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(raymune B 6ubimotexke TYCYP - 31 a3k3.)

4. T'nunka H.JL 3agaum u ynpaxHeHus o oouiei xumun : YuyeOHoe mocodue ains By3os / H.JL
I'muuka. - 20-e u3a., crepeorur. — M.: Xumus, 1973. —263[1] c.: wi. — b. 1. (Hanuuue B 6ubamoreke TY -
CVYP - 38 3k3.)

5. Xwumusa [DnexktpoHHbIN pecypc]: yuebnoe nocobue / E. B. Uukun; ToMckuii rocymapcTBeH -
HBI YHUBEPCUTET CUCTEM yIIpaBlieHUs U panuodnektponuku (Tomck), Kadbenpa paanosnekTpoHHBIX TeX-
HOJIOTHI W SKOJIOTHYECKOT0 MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBbIE MaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.m. (https://edu.tusur.ru/training/hublications/1138) [DnexTponHsIid pecypc] - Pexxum nocryna:
http://edu.tusur.ru/publications/1138, cBoGOIHBIIA.

6. Ywukun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI roCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAJIUO-
anekTpoHukH (Tomck), DakynbTeT AUCTAHIIMOHHOTO o0y4eHus. - Tomck: Db Konrtent, 2012. - 170 c.: wi.
— bubmorp.: c. 157. (nanuuue B 6ubmotexke TYCYP - 62 3k3.)

4.3. O0s13aTesbHbIC Y4eOHO-MeTOAUYEeCKHE M0COo0us

1. Xumus [DneKkTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHUS IPAKTUUECKUX 3a-
HSTUH ¥ OPTaHU3alNHA CAMOCTOATEIHHON PaboThl CTYAEHTOB MO AUCHUILTHHE «XuMus» / TuxonoBa M.B.,
2015. — 21 c. [OnexTponnsii pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, cBo6ox-
HBIH.

2. Yuxun E.B. JlaGopatopubie paGotel o xumuu [Tekct]: yueOHO-MeTonuueckoe nocodue /
E.B. Yukun; MunuctepctBo oopaszoBanusi Poccuiickoit denepannu, ToMckuii rocyqapCcTBEHHBIN YHUBED-
CUTET cucTeM ympapiieHus: u paauosiekrpouku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTUH U
sKosoruyeckoro Mouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: mi., Tabin. - bubnuorp.: ¢.73. (Hanuuue B
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ounommoreke TYCVYP - 51 9k3.)

3. Yukun E.B. COopHuK 3amay u ynpaxHeHud 1mo obmel xumuu: [Tekct]: YueOHO-MeToamye-
ckoe nocobue / E.B. Uukun, pexa. kana. xum. Hayk AWM. [ananos; pen. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanus Poccuiickoit denepanuu, TOMCKHIA TOCYIaPCTBEHHBIN YHUBEPCUTET CUCTEM YITpaBJe-
Hus U paanodneKTpoHuku (Tomck), — Tomck: ToMckuil rocyaapCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBlIe-
HUS U paarodaeKTpoHuKH, 2015. — 296 ¢. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 9k3.; ayHi: 48 3K3.,
Bcero 100 5k3.) (Hanmuuue B oubmmoreke TYCVYP - 100 5k3.)

4. Ywuxun E.B. JlabopaTopHbie pabOThl 0 XUMUHU [DIEKTPOHHBIN pecypc]: ydeOHO-MeToanye-
ckoe nocodue / E.B. Unukun; ToMCKuii TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIUOJIEK -
tponuku (Tomck), Kadenpa pamnosneKTpOHHBIX TEXHOJOTHH M 3KOJIOTHYECKOrO MOHUTOPHHTA. — DJIeK-
TPOH. TeKCTOBBIC JaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [DnekrponHbIi pecypc] - Pexum moctyna:
http://edu.tusur.ru/publications/3020, cBOOOAHBI.

5. UYwukun E.B. COopHUK 3a1a4 ¥ yIpaXxHEHUH 10 001mei xumuun: [DnekTpoHHsIii pecypc] / E.B.
UukuH, TOMCKHI TOCYIapCTBEHHBIN YHHBEPCHUTET CHCTEM YIPaBIEHUS U PaguodaeKTpoHUKU (Tomck),
Kadenpa pannodneKTpOHHBIX TEXHOJIOTUH U KOIIOTUYECKOTO0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBEIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrpoHHbiii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, cBOGOIHBIIA.

4.4. ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHBIE H MOUCKOBBIE CHCTEMBI
http://edu.tusur.ru — HaygyHO-00pa30BaTEIBHBIN TOPTAT
http://www.chemistry.narod.ru, http://www.xumuk.ru — uHPpOpPMAIIHOHHO-CITPABOYHBIE PECYP-

N —

CBI
3. http://elibrary.ru — HayuHas 31€KTpOHHAast OMOIMOTEKA
4. http://Www.twirpx.com — 3JIEKTPOHHBIE KHUTH TI0 XUMUU
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