MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagneHHocTs (po¢ub): OnTHYeCcKHe CUCTeMbI U CeTH CBSI3U

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadeznpa: CBUuKP, Kajdeapa cBepXBbICOKOUACTOTHOM U KBAHTOBOM PaU0TeXHUKH

Kypc: 1

Cemectp: 2

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 16 16 4acoB
2 IIpakTryeckue 3aHATUSA 12 12 4yacoB
3 JIabopaTopHble 3aHSTHS 12 12 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 40 40 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 8 8 4yacoB
6 CamocrosiTesibHasi paboTa 32 32 4acoB
7 Bcero (6e3 3k3ameHa) 72 72 YyacoB
8 OO0r11ast TPYyZJ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3auet: 2 ceMeCTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO
2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
JIOLIeHT, K.T.H. Kagenpa POTOM Jleonos C. H.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

CBYuKP [llapanrosuu C. H.
OKCIePThI:

JIOLIEHT, K.0.H Kadenpa POTOM Hecmenosa H. H.

CTapllWi rperno/iaBaresns Kadegpa
POTOM Tuxonosa M. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpoBaHWe Yy CTYJAEHTOB COBDeMEHHbIX IIpeACTaB/IeHUul O CTPOEHWM W CBOWMCTBAX
XVMHUYeCKUX BeleCTB U 3aKOHOMEpPHOCTAX IMPOTeKaHUsI XMMUUeCKUX IPOLIeCCOB.

1.2. 3agauM JUCIHUILIMHBI
—  U3yueHHe 3aKOHOMEPHOCTel MPOTeKaHUsl XMMUYeCKUX TPOLIeCCOB;
—  U3yueHHe CBONCTB XMMHUUYECKUX CHUCTEeM;
—  W3yyeHHe B3aUMOCBSI3U MEX/y TIPUPO/IOH Bell[eCTBa U ero PeakliMOHHOUW CITIOCOOHOCTHIO.

2. Mecto aucuuninHbl B crpykrype OITOIT
HOucturuivHa « Xumus» (B1.5.24) otHocuTcs K 610Ky 1 (6a30Basi 4acTh).
[IpefmiecTByOlUMM  AUCLIATIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
cefyroLe JUCLUIUIUHBL: PU3MKa.
[TocneayromymMy AUCLMIIIMHAMU SIBJISIIOTCS: Be30macHOCTh XU3He eI TeIbHOCTH.

3. TpeGoBaHMs K pe3y/jbTaraM 0CBOEHHUS AUCIUILTHHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH]:

— OK-7 c1r1iocobHOCTBIO K CaMOOPTaHM3aLMK ¥ CaM000pa30BaHHIO;

— OIIK-3 crnocoOHOCTBI0 B/IAJeTh OCHOBHBIMM METOJaMH, CIoco0aMM U CpeACTBAMH
TIO/TyYeHHs1, XpaHeHUs], TiepepaboTKy UH(OpMaIUH;

B pe3synbraTte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHbIE XMMUYECKHEe MOHSTUS 1 3aKOHBI

— yMeTb I[PUMEeHSITb XMMUYEeCKUe 3aKOHbI J/1s1 PellieHrs [PaKTUYeCKUX 3a/1a4y

—  BJIafeThb HaBbIKaMH MMPAKTUYECKOT0 NPUMeHEeHHsI 3aKOHOB XUMUU

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH padoThI
OO01ijasi TPYAOEMKOCTh JUCIHMIUVIMHBI cocTaByisseT 2.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/ieHa B
Tabnvue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Buzibl yueOHOM ieATebHOCTH Bcero yacos CemecTpsl
2 cemMeCTp
AynuTopHble 3aHATHS (BCETo) 40 40
Jlekuyu 16 16
[IpakTHueckue 3aHATUSA 12 12
JlabopartopHble 3aHSTHS 12 12
W3 HUX B UHTepaKTUBHOU (opme 8 8
CamocrosiTenbHasi paboTa (Bcero) 32 32
BrimonHeHWe MHAVBUAYaIbHbBIX 3a/laHAN 2 2
OdopmiieHre 0TUETOB 10 J1TabopaTOpHbIM paboTam 8 8
[ToaroroBka K mabopaTtopHbIM paboTam 4 4
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 7 7
CamocTosiTenIbHOE M3yueHue TeM (BOIPOCOB) 4 4
TeopeTHUeCcKOM YacTu Kypca
[ToAroToBKa K NMpakTHueCKUM 3aHSITUSIM, CeMUHapaM 7 7
Bcero (6e3 sk3ameHa) 72 72
OO111ast TPYJ0EMKOCTh Yac 72 72
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3auetHble Equnuiel TpyzoemMkocTr 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. ~ m
= = Q
2 s | %
= S a, = v
® =8 o 8 = 2 =
= o o o 9 ==
~ (<5} — jas T S [«0]) T
= = w0 s = > I<9)
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g & o = ) ==
5 U =Y @ e = = W
S & e = c @ = E
= o] o U o =
E =3 3 M & S 2
X o o © g X
< ta} S ~
I
O
1 | OcHOBHBIE IOHSATHUS U 3aKOHBI XUMUHU 2 0 2 OK-7, OIIK-3
2 | PeakiiioHHas CIOCOOHOCTH BEIECTB. 0 0 0 3 OK-7, OIIK-3
OCHOBHBIe K/1aCChl HeOPraHUJeCKUX
CoeIMHeHUMN
3 |Ctpoenue atoMa. [Tepuoguyeckuii 2 2 0 2 6 OK-7, OIIK-3
3aKOH M IepuoAuydeckasl CucreMa
XAMUUeCKux 3nemeHToB [I.U1.
MeHpeneeBa
4 | XuMuueckasi CBs3b 0 0 0 3 3 OK-7, OIIK-3
OHepreTvkKa XMMHUYeCKHX TPOLIECCOB. 2 2 2 5 11 | OK-7, OIIK-3
XyMHUUeCKasi TePMOAUHAMUKA
6 | Xumuueckast KHHeTHKa. 2 2 4 5 13 OK-7, OIIK-3
@da30Bble paBHOBECHS B reTepOreHHbIX 4 2 4 6 16 | OK-7, OIIK-3
cucTeMax
8 | OCHOBBI 271EKTPOXUMHUU. 4 2 2 6 14 | OK-7, OIIK-3
OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHBIE
peaxkriuu.
Utoro 16 12 12 32 72
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
Copep>kaHuve pasziesioB AUCLIMIUIMH (T10 JIeKLUsIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
v\ SR~
3 S 5
o o T
CopeprkaHue pasziesioB JUCLIUIIIMHBI 110 = > T
HasBanus pasgernos ACP pasa ACH z = o E
JIeKLIUAM s S 2
= 2 5
2 S 8
H
2 ceMecCTp
1 OcHOBHBIE MTOHATHS U 3aKOHBI [IpeameT Xx¥MHUU. ATOMHO-MOJIEKYJISIpHAsT 2 OK-7,
XUMUU Teopusi. OCHOBHbIE TTIOHATUSA: aTOM, OIIK-3
MOJIeKy/1a, XUMHUY€eCKUM 3/IeMeHT.
IIpocTsle U C10XKHBIE BellleCTBa. fIBieHue
asutorpory. MoJiekysisipHasi Macca.
Moie. MonspHas macca.
4
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CrexuoMeTprUUeCcKHe 3aKOHBI: 3aKOH
9KBUBAJIEHTOB (TIOHATHE KBUBa/eHTa U
5KBUBaJIeHTHOM MacChl), 3aKOH
MOCTOSTHCTBA COCTaBa XUMUUe CKUX
coepviHeHUH. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po.
[TeprogruecKkuii 3aKOH U TeOpUsi
CTPOEHUSI XUMUUYEeCKUX COeUHEeHUH.

HToro

3 CtpoeHue atoMa. [Tepuoguueckuii
3aKOH M MepuoAnvecKast CucTeMa
XAUMUUEeCKUX 3yemeHToB .M.
MenpeneeBa

CrpoeHue aToma U IiepuoguYecKas
cucreMa 371eMeHTOB. ITocTynare! bopa.
KBaHTOBO-MexaHnUecKast MOZie/ib aToMa.
dopma aToMHBIX opbuTaneii (s, p).
KsautoBblie uvcia. [IpuHomn aymu.
ITpasuno I'yupa. ITpaBuio KieukoBckoro.
[Tepyogrueckas cuctema v opsifioK
3ar10/IHeHUs SHepreTUYeCKUX YPOBHEH B
CTPYKType atoma. Pasiycel aTOMOB U
HMOHOB. DJIeKTPOOTPULIATE/IEHOCTb.
OHeprusi MOHMU3aL1K, CPOZCTBO K
3/1eKTPOHY. VI3MeHeHre CBOUCTB
3/1eMEHTOB Y UX COeJJMHEHU 110
repuojaM U rpymnram.

HNToro

OK-7,
OTIK-3

5 DHepreTuka XUMH4eCKUX
MPOLIECCOB. XUMUUEeCKast
TepMOJHaMHUKa

XuMurueckasi TepMoJuHamMuKa. [ToHsiTHe
XUMUUECKOU chcTeMbl. TUIIbI cCUCTeM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMbI. THUTIBI
TepPMO/IMHaMUYeCKHX MPOLIeCCOB:
obpaTuMble, HeOOpaTUMBbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHbIe TIOHSITHSI TEPMOJUHAMUKHU:
BHYTPEHHsIsI SHeprusi, paboTa, TeriorTa.
[TepBbiii 3aKOH TePMOAVMHAMUKHU.
[TonsiTHe 3HTaMBNUU. TeryioBoi 3¢ dekT
peakiyu, 3K30TepMUUeCcKue 1
3H/I0TEpMUYECKHE pPeaKLUU.
TepMoxuMHUueckre ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TETIOTHI
obpa3oBaHus BelrlecTB. 3akoH ['ecca,
cnencTBUe U3 3akoHa 'ecca.
TeroeMKoCTh. [ToHATHE SHTPOMUU.
BTopoii u TpeTuli 3aKOH TepPMOANUHAMUKHU.
CaMor1por30BO/IbHBIE TTPOLECCHI.
OHTABIUMHBIN U SHTPOINUNHBIN
(hakTOpbl XUMUUECKUX peaki[uil. JHeprusi
I'u66ca.

HToro

OK-7,
OITK-3

6 XuMunueckass KUHETHKa.

XuUMHUueckass KWHeTUKa. ['oMoreHHble U
reTeporeHHsle peakiuu. CKOpOCTb
XUMHUUYECKOU peakLy. 3aKOH
JercTByrolux Macc. KoHcTtaHTa
ckopocTtu peakuuu. [Ipasuno BaHt-

OK-7,
OIIK-3
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T'odda. ObpaTrMbie U HeOOpaTHUMBbIE
XuMHYeckue peakiiyi. KoHcranTa
paBHOBeCHsl. 3aKOH [JeMCTBYIOLMX MaccC
Js paHoBecyst. [Ipuniun Jle-Illaresnse.
OHeprusi akTUBaLM U ypaBHeHNe
AppeHuyca. 3aBUCUMOCTb CKOPOCTH
peakLuy oT Karanusaropa. Karanus.

HToro

7 ®a30Bble paBHOBECHS B
reTeporeHHbIX CUCTeMax

®da3oBble paBHOBecus. Dasa,
reTeporeHHasi U roMOreHHasi CcTeMa.
ITpaBusio ¢a3 I'mb66ca. CreneHb cBOOOH,
KOMITOHEeHT. OJHOKOMITOHEHTHbIE
CUCTeMbl. /JuarpaMma COCTOSIHUSI BOZBI.
[narpammbl N1aBKOCTH
JBYXKOMITOHEHTHBIX CUCTeM. DBTEKTHKaA.
[TpaBuso peruara. TBep/ibie pacTBOPSI.
Turbl TBEpZBIX paCTBOPOB: 3aMellleHNs],
BHE/IPEHUS1, BBIUUTaHUSI.

Htoro

OK-7,
OIIK-3

8 OCHOBBI 371EKTPOXUMUH.
OKUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peaxiuu.

ONeKTPOXUMUYeCKUe MPOLeCChl.
fABnenue ssekTposnuvsa. ['asibBaHMYe CKYEe
371eMeHThl. CTerneHb OKUC/IeHUS,
OKHCJIeHWe U BOCCTAaHOBJ/IEHHE.
DJIEKTPOJHBIE TIPOLIeCChI.
ONeKTPOABWIKYLLast CUJIa d/IeMeHTa.
CraHiapTHBIM BOZOPO/IHBIN 3/1IEKTPO/I.
OJIeKTPO/IM3 B pacriaBe. DJIeKTPOJIU3 B
pacTBope. 3aKOHbI 3/1eKTpoin3a. Beixo[
10 TOKY. Koppo3us meTasios:
XUMUYeCKas, 371IeKTPOXUMHYeCKasl.
3amuTa MeTasyioB OT KOPPO3UK

HToro

4

OK-7,
OIIK-3

Nroro 3a cemectp

16

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromyMu (TpeabIIyIuMK) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTMHBI M MEXIUCIUTTAHAPHBIE CBSI3U

Ne pa3zenoB faHHOMW AUCIUTUTAHBI, [I7IsT KOTOPBIX HE00X0AUMO

Ne| HanMmeHOBaHHe JUCLUATUTHH H3yueHre obecreurBaroluxX U 0becreurBaeMbIX AUCLIUTIIAH
1 2 3 4 5 6 7 8
[IpeniecTByroLIKE JUCLUATITUHBI
1 | dusuka + +
[Tocnepyroiye AUCLUITIMHBL
1 |be3omacHOCTB + N + N + N + N
JKU3HeesTe/IbHOCTH

5.4. CooTBeTCTBHE KOMIIeTeHIMH, (hOPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTEHLMM, (POPMHUPYEMbIX NPH WU3YYEHUU [WCLMIUIMHBI, U BUJOB 3aHATHUMI
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npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBIX TIPU H3YyUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM
o = =
= = S)
5 - : S
= o s (="
= o] ] =
il = o o <
E = < = o DopMbI KOHTPOJISI
S 2 = z 5
= 3] S =9 v
S = S e &
N2 = S S
E (=% B
X o o
© O o
=) E 5
= O
OK-7 + + + + KonTtposbHas pabora,
Ortuer 1o
VH/VBU/lyaJIbHOMY
3a/laHuto, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTueTta, OTUeT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHAX, TecT
OIlK-3 + + + + KonTtposbHasi pabora,
Ortuer 1o
VH/VBU/lyaJIbHOMY
3a/laHnto, KoHcrekT
CaMOIIOATrOTOBKHY, 3alyra
oTueta, OTUeT 110
naboparopHoii pabore,
Ormpoc Ha 3aHATHAX, TecT

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUH B uyacaxX TMPUBEJEHBI B
Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHus TIpY pa3HbIX opMax 3aHATHH B yacax

NuTepakr
WHTepaKTHBHbIE NHTrepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JIeKLIAU
2 ceMecCTp
[Ipe3eHTanmu c 2 2 4 8
WCII0/1b30BaHVeM
pasfaTOUYHbIX
MaTepuasoB C
obcyxeHreM
Wroro 3a cemectp: 2 2 4 8
Ntoro 2 2 4 8

7. JIabopaTopHbIA MPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT MpuBeeHo B Tabuie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& Z E
3 = =
Z 5
= 7 2 e
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT 2 2 &
St 2 5
2 o 2
= S
2 cemeCTp
5 DHepreTuka XUMH4e CKUxX OripesiesieHre TerioBoro 3ddexra 2 OK-7,
TpOoL[eCcCOB. XUMUUeCcKast peakily HeuTpair3aruu. OIIK-3
TepMOJHaMHUKa Vtoro
6 Xumunyeckast KUHETHKa. CKOpOCTb XMMHYECKHX peakKLUH. 4 OK-7,
XuMHn4YeCcKoe paBHOBeCHe. OI1K-3
Nroro
7 ®a30Bble paBHOBECHUS B [Jvarpamma 11aBKoCTH OK-7,
reTeporeHHbIX CUCTEMax JIBYXKOMITOHEHTHOM CUCTEMBI. OIIK-3
Ntoro 4
8 OCHOBBI 371EKTPOXUMUH. JiekTponu3. Koppo3sus. OK-7,
OKuUCIUTe/TbHO-BOCCTaHOBUTEJIbHbBIE HToro 2 OIIK-3
peaxLu.
Wroro 3a cemecTp 12
8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
. <]
& ZE
s = =
Z s g
Ha3sanus paszesioB CopeprkaHye NpakTUYeCKUX 3aHATUN § = £ QE
=
S 8 =
2 o 9
= S
2 cemeCTp
1 OcHoBHBIe MTOHATHS U 3aKOHBI OCHOBHBIE TTOHATUSA U 3aKOHbI XUMHUH. 2 OK-7,
XUMUU Peruenue 3aau. CTexmuomeTpuyeckue OIIK-3
3aKOHbI: 3aKOH SKBUBAJIEHTOB (TIOHSITHE
5KBUBAJIeHTa U SKBHMBAJIEHTHOM MacChl),
3aKOH ITOCTOSIHCTBA COCTaBa XUMHUUECKUX
coesyHeHUU. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHWH, 3aKOH ABOTa/[po.
Nroro 2
3 Crpoenne atoma. [lepuopnuecknii | Pemenue 3afjau: D/1eKTPOHHOE CTPOEHUE 2 OK-7,
atoMma. KsaHtoBble uncia. [1puHImn OIIK-3

3aKOH U Iepuouveckasl CucreMa
XUMUYeCKUX 1eMeHToB [I.11.
MenpeneeBa

[Taynu. IIpasuio I'ynpa. ITpaBuo
Kieukosckoro. Ilepuoguyeckas cucreMa
Y TIOPSIZIOK 3all0/THEHUs] SHepreTHYe CKUX
yPOBHEU B CTPYKType atoMa. Pasuycel
aTOMOB Y MOHOB.
OMeKTpOOTPULIATeIbHOCTb. JHePrus
HMOHU3aLIUH, CPOLCTBO K /IEKTPOHY.
V3mMeHeHVe CBOWCTB 3/1EMEHTOB U UX
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COeJMHeHUI T10 TIepro/jaM U rpyIinam.

Nroro 2
5 DHepreTukKa XMMHU4eCKUX Pewenue 3azau. Pacuer TernyioBoro 2 OK-7,
MpoLieccoB. XUMHUUeckKas 3¢ dekTa peakijuu, 3K30TepMUUeCKre 1 OIlK-3
TepMOJVHaMHUKa SHJ0TepMUYeCKUe peakLiuu.

TepMoXHUMHUECKHE YPAaBHEHHUST U UX
ocobeHHocTH. CTaHZAPTHBIE TETIOTHI
obpa3oBanwus BelecTB. 3akoH ['ecca,
cieficTBUE U3 3aKoHa [ecca.
TeryioemMkocTh. DHeprusi ['ub6ca.
OrnpefesieHye HarpaB/IeHUs TIPOTEKAHUS
XMUMHUYECKUX TPOLIECCOB.

Ntoro 2
6 Xumurueckasi KWHeTHKaA. Perienuie 3aau. CKOpOCTh XUMHYeCKOU 2 OK-7,
peakiuu. 3aKOH [IelCTBYIOLMX Macc. OIIK-3

KoHcTanTa ckopoctu peakuuu. [1paBuio
Bant-Todda. Obparumble u
HeoOpaThMble XUMUUYEeCKHe PeaKi[|H.
KoncraHTa paBHOBecusl. 3aKOH
JIeMCTBYIOLL[MX MaccC /1Jsi PABHOBECHSI.
[TpuHyun Jle-ITlatesbe. DHeprus
aKTHBAaLIUU U ypaBHeHHe AppeHUyca.

Wtoro 2
7 ®a30Bble paBHOBECHS B Pemenue 3agau. [TpaBusio ¢a3 I'mb6ca. 2 OK-7,
reTeporeHHbIX CUCTEMax CreneHb CBOOO/IbI, KOMITOHEHT. OIIK-3

OAHOKOMITOHEHTHbIE CUCTEMBI.
[varpamma cOCTOsIHYSI BOZBI.
JurarpaMmel IJ1aBKOCTH
JIBYXKOMITOHEHTHBIX CUCTeM. OBTeKTHKaA.
IIpaBusio peruara.

Htoro 2
8 OCHOBBI 3/7IEKTPOXUMUMU. Peruenue 3azau. ['anbBaHueckue 2 OK-7,
OKUC/IUTe/NbHO-BOCCTAHOBUTE/IbHbIE | 3/1eMeHThl. CTelleHb OKUC/IeHHS, OIIK-3
peakLyu. OKHCJ/IEHUE 1 BOCCTaHOBJ/IEHUE.

DJIEKTPOJHBIE TIPOLIeCChI.
O/NeKTPOABUIKYILIAs CUJIa /IeMeHTa.
DJIEKTPOJ/IU3 B paciiaBe. JNeKTPOJINU3 B
pacTBope. 3aKOHBI 3JIeKTpo/In3a. Beixos,
I10 TOKy. Kopposus meTasios:
XMMUYECKas, 3JIeKTPOXUMUUeCKas.

Wtoro 2

Nroro 3a cemectp 12

9. CamocrosiTesibHast padoTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B
tabmmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

[<5]
2 3 S
O
o) S =
Bupr camocTosiTennbHON = > U
Ha3Banus pa3szenos S = ®opMbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
2 ceMeCTp
1 OcHoBHbIe oHATHA U | [ToAroToBKa K 1 OK-7, KoHTposbHas pabota,
3aKOHbI XUMUU MpaKTAYe CKUM 3aHSATUSIM, OIIK-3 Ornpoc Ha 3aHsTUsAX, TecT
ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Utoro 2
2 Peak1jvioHHas CamocrosiTesibHOe 2 OK-7, Koncriekr
CIIOCOOHOCTD BeIlleCTB. r3y4JeHre TeM (BOIIPOCOB) OIIK-3 CaMOMoAroToBky, OTuet
OCHOBHBIEe KJ1aCcChl TeopeTUUeCKOM 4acTH 10 UHJVIBU/ya/IbHOMY
HeopraHuye CKUx Kypca 3a/laHUI0
COEAMHEHNN Brimonnenue 1
WH/JVBU/1ya/IbHbBIX 3a/laHAN
HToro 3
3 CrpoeHue aTtoMa. [Toaroroska K 1 |OK-7, KonTtponbHas pabora,
[TeprojiuecKuii 3aKOH U | TIPAKTUYECKUM 3aHSATUSIM, OIlK-3 Ornpoc Ha 3aHATUSIX,
repyofiuecKasl CucTemMa |CeMHUHapaMm Otuer no
XI/III>I/II/I;\{;CKI/IX 3/IeMeHTOB TpopaBoTKa JIeKIHOHHOrO 1 HH,/:[HBH,qyf}nLHOMy
. MeHn B HU T
il eHjlesieeBa Marepuana 3ajiaHuto, Tec
Ntoro 2
4 XumMunueckasi CBSI3b CamocTosgTensLHoe 2 OK-7, Koncriekr
r3yudeHue TeM (BOIIPOCOB) OI1K-3 caMoTmoAroToBky, OTueT
TeopeTH4eCKOM YacTh 10 UHAUBUAYATbHOMY
Kypca 3a/laHUI0
BeinonHeHue 1
WH/JVBU/lyaIbHBIX 3a/laHAN
Utoro 3
5 DHepreTuKa [Togroroeka K 1 OK-7, KoHTponbHas paboTa,
XUMHUYeCKUX IPOLIeCCOB. | IPAKTUUYeCKUM 3aHATUAM, OIIK-3 Otuer 1o
XuMHuecKast ceMHHapam WHJVBUlyaJlbHOMY
TepMOJVHaMHUKa TpopaBoTKa JIeKIHOHHOrO 1 3a,zéaHmo, OTIEeT 1160
TOPHOM T
Marepuana JlabopaTopHOU pabote
[ToaroroBka K 1
naboparopHbIM paboTam
OdopmeHue O0TUETOB T10 2
naboparopHbIM paboTam
Utoro 5
6 Xumuueckasi kKuHeTuka. |Ilogroroeka K OK-7, KoHTposbHas pabora,
[paKTUYe CKUM 3aHATUSAM, OIIK-3 Oripoc Ha 3aHATHSX,

ceMHHapaM

Ortuert 110
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ITpopaboTKa JIeKIMOHHOTO 1 WH/WBUYyalIbHOMY
Marepuasna 3aaHuto, OTueT 1o
MoaroTorka K 1 J%ElﬁOp&TOpHOI/I pabore,
T
nabopaTopHbIM paboTam ec
OdopmreHue O0TUETOB T10 2
naboparopHbIM paboTam
Ntoro 5
7 ®a3oBble paBHOBecus B | [ToAroTroBka K 1 OK-7, KoHTposbHas pabora,
reTeporeHHbIX CUCTeMax | TMPaKTUUeCKUM 3aHATUSIM, OIIK-3 Ornpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 1o 1abopaTopHOH
Te, TecT
ITpopaboTKa JeKIIMOHHOTO 2 pabore, Tec
Marepuasa
[Togroroeka K 1
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
8 OcHoBbl 71ekTpoxumui. | Iloaroroska K 2 |OK-7, KonTtponbHas pabora,
OKucuTeNIbHO- MpaKTUUYe CKUM 3aHSATUSIM, OIlK-3 Ornpoc Ha 3aHATUSIX,
BOCCTaHOBUTEJIbHbIE ceMHHapam Otyet 1o
peaKmim. [TpopaboTKa eKIIMOHHOTO 1 HHAHBHAyaOm’HOMy
Marepuasia 3ajianuto, OTuer 1o
saboparopHoit paboTe,
[ToaroroBka K 1 TecT
nabopaTopHbIM paboTam
OdopmeHre O0TUETOB T10 2
naboparopHbIM paboTam
HToro 6
Wtoro 3a cemecTp 32
Ntoro 32

10. Kypcoeas pa6ora

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/ibHbIe OLEeHKH /I 3/IEMEeHTOB KOHTPOJIsl
Tabsura 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
2 cemecCTp
Koncriekt 5) 5) 2 12
CaMOIIO/ITOTOBKU
KoHTposbHasi pabora 10 10 5 25
Onpoc Ha 3aHATUSIX 10 10 5 25
Ortuet 10 10 10 5 25
11
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WH/IVBU/yaTbHOMY
3a/IaHUI0

Otuer 110 JTa6OpaTOPHOM 5 5 3 13
pabore

WToro Mmakcumym 3a 40 40 20 100
TIepUoz,

Hapacraroiym utorom 40 80 100 100

11.2. ITepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6aIOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakcUMa/bHOI cyMMbI 6ainoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMBI OasiioB Ha gary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. Ilepecuer cymMbI 6a/IJIOB B TPAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
[Tepecuer cymMbl 0asiioB B TPAZAULIMOHHYIO U MEXXIYHAapOJHYIO OLIeHKY IpeJCTaB/ieH B Tab/uiie
11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBas cymma 0asinos,

Ouenka (I'OC) YUUTBIBAET YCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (ouenb xopo11o)

4 (xopoiiio) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (yz0oB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/HLHO) (3aUTeHO) 60 - 64 E (HOCpeACTBeHHO)
2 (HeyOB/IETBODUTEILHO) (He Hike 60 6anmoB F (HeynoBieTBOpUTENILHO)

3auTeHO)

12. YuebOHO-MeTOAMYeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. Kopoun H.B. O6masi xumusi [Tekcr] : yuebnuk asisi By3oB / H. B. KopoBun. - 8-e u3g,,
crepeoturt. - M. : Beicmas mkosa, 2007. - 559 c. : un. - (ITobegurtens KOHKypca y4yeOHHKOB). -
bubmmorp.: c. 546. - [TpeaMm. yka3.: c. 547-557. (Hanuure B 6ubmoreke TYCYP - 59 3Kk3.)

2. OcHoBel 0011eil U pu3nueckol XUMUM [IneKTpoHHBIA pecypc]: Yue6Hoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; TOMCKMI TrOCyJapCTBEeHHbIM YHWBEPCUTET CHUCTEM YIIpaB/lIeHUs U
paauo3nekTpoHuKd (Tomck), Kadeapa 3/1eKTpOHHBIX TEXHOJIOTMM W 3KOJIOTMUECKOTO0 MOHUTODHWHTA. —
OnekTpoH. TekcToBble nAaH. — Tomck: 2015, 200 c. [OnekTpoHHbIM pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/5136, mata obparienus: 19.01.2017.

12.2. lono/siHMTe/IbHAS IUTEpaTypa
1. Tnuaka H.JI. O6mas xumust: Yue6Hoe mocobue s By3oB / H.JI. I'mubka. — 11-e uzg.—M-J1.:
Xumusi, 1964. — 688c.: un.; Tabn. — MimMeH. yKkas.: c. 669-670. — Ilpeam. ykas.: c. 671- 688. (Hamuuue B
oubmioreke TYCYP - 37 3K3.)
2. AxwmetoB H.C. Heopranuueckass xumusi : Yue6Hoe mocobue ajis By3oB / H. C. AXmeToB. -
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M. : Boicmas mkosa, 1969. - 638[2] c.: un. — Ipeam. ykas.: c. 629-639. (Hammure B 6ubmoreke TYCYP
- 15 9K3.)

3. Xummus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkynrnHa; MuHHCTepCTBO 00pa3oBaHUs
Poccutickoit  ®Pepepauun, ToMCKuii TrocCyapCTBeHHbIi YHUBEPCUTET CUCTeM YIIpaBleHUs WU
paguosnekTpoHuKy, Kacdesipa TexHonoruy pasnosneKTpOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c.: un. (Hammure B 6ubmoteke TYCYP - 31 3k3.)

4. Tnunka H.JIL. 3amauu v ynpakHeHust 1o o0rrel xumun : Yue6Hoe mocobue zyist By3os / H.JL
I'mubka. - 20-e u3g., crepeotun. — M.: Xumus, 1973. — 263[1] c.: wi. — b. 1. (Haiuure B 6MOIMOTEKE
TYCYP - 38 5k3.)

5. Xumus [DneKTpoHHBIM pecypc]: yuebHoe mocobwe / E. B. UYukun; Tomckuii
rOCylapCTBeHHbI YHUBEDPCUTET CUCTeM yIipaB/ieHusi U paauosnekTpoHukd (Tomck), Kadeapa
Pa/IM03/7IeKTPOHHBIX TeXHOJIOTHUM U 9KOJIOTHUeCKOT0 MOHUTOPUHTA. — DJIeKTPOH. TeKCTOBbIe JjaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.. (https://edu.tusur.ru/training/hublications/1138) [OnekTpoHHbII
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1138, gata obparrenus: 19.01.2017.

6. Yukun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epnepaimy, TOMCKUN TOCYZApCTBEHHBIM YHHUBEDCHUTET CUCTeM YIpaBleHUs U
paro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: wi. — bubsmuorp.: c. 157. (Hanuune B 6ubmmoreke TYCYP - 62 3K3.)

12.3 YueOHO-MeTOAHUYECKHE IT0CO0HA

12.3.1. O6s3are/bHbIE YUeOHO-MeTOAMYECKHe MOCo0us

1. Xwumusi [DOnekTpoHHbIN pecypc]: MeToauueckue yka3aHUsl [/isl TIPOBe/IeHUsI TPaKTHUUeCKUX
3aHSITUM M OpraHu3al[ii CaMOCTOSITeTbHOM paboThl CTYIEeHTOB MO AMCLUIUIMHE «Xumus» / THXOHOBa
M.B,, 2015. — 21 c. [DnekTpoHHbI# pecypc] - Pexxum foctyma: http://edu.tusur.ru/publications/5137, nata
obparenus: 19.01.2017.

2. UYwkun E.B. Jlaboparopsbie pabotel mo xumuu [Tekct]: yuebHO-MeToAHUeckoe mocobue /
E.B. UwkuH; MuHuctepctBo o0pa3oBaHusi Poccuiickoii ®epeparuy, TOMCKMII TOCymZapCTBeHHBIN
YHUBEPCUTET CHUCTeM yIipaB/ieHUss U paauosnekTpoHuku (Tomck), Kadenpa pagno3neKTpoHHBIX
TeXHOJIOTUM U 3KOJIOTHUeckoro MoHuTopunra. — Tomck: TYCYP, 2012. — 77 c.: un., Tabmn. - bubmuorp.:
c.73. (Hannuue B 6ubmioreke TYCYP - 51 3k3.)

3. Uwkun E.B. COopHMK 3ajau W yIpakHeHWH mo obmied xumun: [Tekcr]: YueGHO-
MeTonuueckoe nmocobue / E.B. UukuH, pen. kKaHg. xuM. Hayk A.U. Tananos; per. C.f. AnekcaHzapoBa;
MunucTepcTBO 06pa3oBanus Poccutickoii @epepariyu, ToMCKUii rocyjapCTBeHHBIM YHUBEPCUTET CUCTEM
ynpas/jeHus U paguo3neKTpoHuku (Tomck), — Tomck: ToMckni rocyapCTBeHHbI YHUBEPCUTET CUCTEM
yIipaB/ieHUs ¥ Pafiio371eKTpoHuKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3K3., cu3 5: 5 9K3.; ayH/: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmoreke TYCYP - 100 3k3.)

4. Yukun E.B. JlaboparopHble paboThl TI0 XUMHH [DEKTPOHHBIM pecypc]: ydeOHO-
metogunueckoe rocobue / E.B. UnkuH; ToMCcKuii rocy/japCTBeHHbIN YHUBEDPCUTET CUCTEM YIIPABIe€HUS U
paauo3nekTpoHukH (Tomck), Kadeapa pagros1eKTpOHHBIX TeXHOIOTHI U 9KOJI0rHYeCKOro MOHUTOPUHTA.
— OnekTpoH. TekcToBble AaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [OnekTpoHHbIN pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/3020, mara obparienus: 19.01.2017.

5. Yukun E.B. CO0pHUK 3a7jau ¥ ynpaXHeHUH 1o o01mel xuMuu: [DnekTpoHHbIN pecypc] / E.B.
UukuH, TOMCKUM roCylapCTBeHHbIN YHUBEPCUTET CUCTEM YIIpaB/jieHusI U pafuo3/eKTpoHuKU (Tomck),
Kadezpa paivio3/1eKTPOHHBIX TEXHOJIOTHI U 5KOJIOTMYeCKOTO0 MOHUTOPUHTIA. — DJIEKTPOH. TEKCTOBbIE J]aH.
— Tomck: [6.1.], 2012. — on-line, 220 c. [OnekrponHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, nara obparmenus: 19.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI
YyeOHO-MeToZiMUeCKHe MaTepUasIbl [/isi CAaMOCTOSITe/TbHOM U ayIUTOPHOUM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/OB MPEAOCTaB/sIOTCA B JOpMax, aJJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSAATHSI UH(OPMaI[1H.
Ji1s1 UL ¢ HapylIeHUsIMHU 3PeHust:
- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;
- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.
J1s MLy ¢ HapyLIeHUsIMHU C/IyXa:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

JI/1s1 JIML; ¢ HAPYLIEeHUsIMH OTIOPHO-ABUIaTe/IbHOr0 anmnapara:
- B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
MporpaMMHoe ofecreueHue
1. http://edu.tusur.ru — HayuHO-00pa30BaTeILHBIN MTOPTa
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — UHbOPMAaLIMOHHO-CIIPABOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMbMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU

13. Marepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCHUTTHHBI
13.1. O6uue TpeGoOBaHMsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieyeHue /Jisi IEKIMOHHBIX 3aHATUHH
[nst poBefileHysI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTalliyd MUCTIONb3yeTcs yueOHas ayfUuTopusi, C KOJIMYeCTBOM
TI0CaIOYHBIX MECT He MeHee 22-24, 060py0BaHHasl JOCKOM U CTaHjapTHOH yueOHo Mebenbio. ViMeroTcs
Har/IsiZHbIe TI0COOUS B BU/e TIPe3eHTal|i 10 JIEKIIUOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. Marepua/ibHO-TEXHHYECKOEe 00ecreueHue I NPAKTHYEeCKUX 3aHATHH
1711 IpakTHUeCKUX (CEMUHAPCKUX) 3aHSITHM UCIIONb3yeTCs yueOHast ayJUTOpHsi, PaCIooyKeHHasT
1o azpecy 634034, r. Tomck, yn. BepmmnuHa, 47, 2 sTax, ayg. 206, ¢ KOJIM4eCTBOM I0CaZ0YHBbIX MeCT He
MeHee 22-24, o0opyJoBaHHasi MarHWTHO-MapKepHOW [JOCKOM U CTaHAAPTHOW YyuyeOHOU Meberbio.
VimeroTcst HarvisiZiHbIe IOCOOUS B BU/ie TIpe3eHTalL|i 110 JIEKI[MOHHBIM pa3/iesiaM JUCLUTITHBI.

13.1.3. Marepua/ibHO-TeEXHHYECKOe obecrieueHue /ijis 1abopaTopHbIX padoT
Ons  npoBeleHuss 1abOpPaTOpPHBIX  3aHSATHM  HWCMONb3yeTcs  XUMWYeckass Jjaboparopus,
pacnosioxkeHHas 110 azpecy 634050, r. Tomck, nip. JleauHa, 40, 4 stax, ayz. 424. CoctaB 000py0BaHUS:
nabopaTopHbie CTOJIbI, BBITSDKHOM IKad), XUMHUUecKasi ToCyAa, XUMUYeCKUe peaKTHBbI, KaJlOPUMETpHI,
HaboOp apeomMeTpOB, BOAsiHasi OaHsi, TEPMOMETPBI, 3/IeKTpUUecKast IUTUTKa, MeTa//TndecKre U rpaguToBbie
3/1eKTPO/bl, IITATUBHI.

13.1.4. MaTepua/bHO-TEXHHYECKOe o0ecrieyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[ns camocTosiTe/TbHOM paboThl WCTONb3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacrosiokeHHas 110 agpecy 634050, T. Tomck, np. JlenuHa, 40, 2 3Tax, ayg. 233. CocTaB 000pyI0BaHMS:
yueOHass Me0Oesb; KoMTbIOTephbl kiacca He Hiwke [IOBM INTEL Celerom D336 2.8ITw. - 5 miT;
KoMribloTepbl  TiogkmoueHsl K cetu WHTEPHET wu  obecrieunBaioT [JOCTYNT B 3/IeKTPOHHYHO
WH(pOPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCHUTETa.

13.2. MaTepua/ibHO-TEXHHUYECKOE 00ecnedyeHHe JUCIMITTHHBI /1A JIUI| C OTPaHUYeHHbIMH
BO3MO)>XHOCTSAMHM 3/J0POBbSI

OcBoeHue JUCHUIVIMHEI vijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUEeHUs].

[Ipu o06yyeHHWH CTYJI€HTOB C HapPymIeHUsIMH CJiyxa TIpe[yCMOTPEHO UCIIOb30BaHUe
3BYKOYCH/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyTUX TeXHUYeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTYZAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOy4eHUsi [jiss CTYAeHTOB C WHBAJMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayJJUTOPHs, B KOTOPOM O0yuarOTCs CTYAE€HTbl C HapyllleHHeM ciyxa, 000pymoBaHa
KOMITbIOTEDHOM TEeXHHKOW, ay[UOTeXHUKOM, BUEOTEXHUKOMW, 3/1eKTPOHHOU [JOCKOW, MY/IbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HAPYLIEHHWAMH 3PeHHUSIMM TIPeJyCMOTDPEHO WCII0/Ib30BaHUE B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00bEeKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WY C/aii/ja Ha 9KpaHe) NP MOMOLLY BUeOyBeIuunuTesnen /s yJaaeHHOro mpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApyILIeHUSIMH OMOPHO-JBUraTe/IbLHOTO amnmapara HCIO/Ib3yHTCS
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asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyryve TexHUUecKue CpejiCcTBa MpHeMa/repefadyut
yueOHOU MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapylLIeHUsSMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI A7Is1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/] OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLW TMpU TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysibTaTtoB 00yueHust

C HapyLieHUAMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMeHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEpMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpeagoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB O0OyueHUs MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSTHS

VH(bopMaLuu:

Jns Ui ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.
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Jins i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

- B IeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B IeyaTHOU (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OyUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00y4eHUsT MOXKET TPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

crocobaMu U Cpe/iCTBaMU IOy YeHus],
XpaHeHws1, epepaboTKu HHPOPMALH

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-7 CTIOCOOHOCTBLIO K CAMOOpTraHU3al[iH U Jo/mKeH 3HaTh OCHOBHBIE XUMUYECKUe
camMo00pa30BaHUIO TIOHATUS Y 3aKOHBI;
OIIK-3 CTI0COOHOCTBIO B/a/IeTh OCHOBHBIMU METO/JaMH, HO/DKeH yMETh NPUMEHAT XMMHYECKHe

3a/1au;

XUMUY;

3dKOHBI JJIA pellieHud IMMPpaKTHu4YeCKUX

[ookeH BnazieTb HaBbIKAMU
MPAKTUUeCKOTo MPUMeHEeHUs] 3aKOHOB

OO1e XapakTepPUCTUKH TOKa3aTeneld M KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHMBaHUs KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMHU
3HAHUSIMH B TIpe/ie/iax
r3yuaemMoi 06/1acTu ¢
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu OoTIpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBAaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennua OK-7
OK-7: crtocoGHOCTBIO K CaMOOPTraHU3al[ui U CaMo00pa30BaHHMIO.
st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS

KOMITeTeHI[UM, TIPUMEHsieMble /i1 3TOr0 BHAbI 3aHATUH M UCIIOJb3yeMble CpeCTBa OL|eHWBAHMS

Tipe/iCTaB/IeHbI B Tabsuile 3.

Tabnuia 3 — Otanbl GOpMUPOBaHKST KOMITETEHI[MH U UCTIO0/Ib3yeMble CPe/iCTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve coZiepkaHue IpoLleCCOB | TUIAHWPOBaTh LieJid U rpueMamMu
3TaroB camMoOpraHu3auyy u yCTaHaB/IMBaTh camoperyssiLyu
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camo00pa3oBaHusi, UX
0cobeHHOCTel U
TeXHOJIOTUI peanu3alivy,
WCXO/s U3 1iefen
COBepILIEeHCTBOBaHMUS
ripoeccroHanbHON
JiesITe/TbHOCTH

TIPUOPUTETHI ITPH BbIOOpE
CroCcoO0B MPUHSATHS
pellieHu C y4yeToM
YCJIOBUM, CPE/ICTB,
JTIMYHOCTHBIX
BO3MO)XHOCTEU U
BpeMeHHOM TepCreKTHBbI
JIOCTKeHUSI
OCYILIeCTB/IEHUS
JiesiTe/TIbHOCTH:
CaMOCTOSITeJIbHO CTPOUTD
TIpOLIeCC OBJaZleHus!
vH(opmaljuen,
oTOOpaHHOM U
CTPYKTYPUPOBaHHOM [Jist
BBITIOJTHEHUST
ripogeccroHaTbHOU
JiesiTe/IbHOCTH

IMOILMOHA/IbHBIX U
(byHKI[MOHATBHBIX
COCTOSIHUM TIpHU
BBITOJTHEHUU
ripogeccroHaIbHOM
J1esITe/TbHOCTH:
TeXHOIOTUSIMHU
opraHusaliy nporecca
camo00pa3oBaHus;
TIpYeMaMH 1]eJIeTIo/IaraHust
BO BpeMeHHOM
NepCrieKTHBe, Criocobamu
TIJIaHUPOBAHUS,
OpraHu3alyH,
CaMOKOHTDOJISI
CaMOOLIeHKU
JesiTe/TbHOCTH

Bunpl 3aHATHI

* VHTepakTUBHbIE
NpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
sabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLIUY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* JHTepaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTHBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbie
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepaKkTHBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHble
3aHSITHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ortyet no
WH/IMBUyaIbHOMY
3a/IaHUIO;

* Orpoc Ha 3aHATHUSX;
* KoHcnekT

» KoHTposbHas pabora;
* Ortuet no
nabopatopHoti pabore;

* Oruet no
VHJIMBU/ya/IbHOMY
3a/laHHUIO;

* Omnpoc Ha 3aHATUSAX;
* KoHcriekt

¢ OtueT o
nabopatopHoii pabore;
e OrtyeT 110
WH/JMBUya/lbHOMY
3a/]JaHUIO;

* 3auerT;

CaMOITOATOTOBKY; CaMOIIOAATOTOBKY;
e Tecr; * Tecr;
* 3auerT; * 3aueT;
dopMy/nMpoBKa T[0OKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/ii M KpUTEPHUU OI[eHMBAHMSI KOMITETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OminuHo * BJIaJieeT MOJIHOMN

(BBICOKHMI YPOBEHb)

CHCTEMOM 3HaHUU O
cofiepKaHuH,
0COOEHHOCTAX
TIPOL[eCCOB

* TOTOB U yMeeT
dhopMHpOBaTh
TIPUOPUTETHBIE L[e/Th
JesiTeNTbHOCTH, JaBast
TIOJTHYIO apr'yMeHTaL[1i0

* IEMOHCTPHPYET
000CHOBaHHBIH BBIOOD
TIPUEMOB CaMOPETY/ISLIUN
TIPY BBITIOTHEHUN
J1esITeJTbHOCTH B
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CaMOOpraHu3al[uy U
camoobpa3oBaHusl, ;

* apryMeHTUPOBaHHO
000CHOBBIBAET MPUHSATHIE
pelleHus TIpU BbIbope
TEeXHOJIOTUM UX
peaii3alfiM C yueToM
1esen
ripoheCCUOHANTBHOTO U
JTMYHOCTHOTO Pa3BUTHSL. ;

TIPUHUMaeMbIM
pellieHusIM TIpY BbIOOpe
CrI0COOO0B BBITIOJTHEHUS
JesITeNIbHOCTH:;

* yMeeT CTPOUTH
TpOLIeCC
camoobpa3oBaHUsI C
yUeTOM BHEIITHUX U
BHYTPEHHHUX yC/IOBUH
peanu3aiuu;

YCJIOBUSIX
HeoTpe/ie/IeHHOCTH:;

* IEMOHCTPHPYET
BO3MOXXHOCTB ITePeHoCca
TeXHOJIOTHU
OpraHu3al|u Tporjecca
camoobpa3oBaHus,
chopMUpoOBaHHOI B
ofHoM cdepe
JlesiTesTbHOCTH, Ha JIpyrye
cdepbl, TOTHOCTEIO
000CHOBBIBast BLIOOD
HCTIO/Tb3yeMbIX METO/IOB
Y TIPUEMOB.;

Xoportio (6a30BbIit

¢ 3HaeT CofepKaHhe U

* IUIAaHWPYA Liesn

* JIeMOHCTpUpYeT

camoobOpa3oBaHus,
HEKOTOPBIX
ocobeHHOCTeH U
TeXHOJIOTUW peann3ariuy,
HO He MO)KeT 060CHOBaTh
WX COOTBETCTBHE
3arIaHUPOBAHHBIM
L[e/IsIM
ripoecCcrOHaIbLHOTO
COBEpIIIEHCTBOBAHUS;

JiesiTeNTbHOCTH He
TIOJTHOCTBIO YUMTHIBAET
BHeIIIHHe U BHYTPeHHHe
YCJIOBUS UX
JOCTHXKEHUS:;

* BJafieeT OT/leIbHbIMU
MeTO/[JaMH U TIpUeMaMu
oTrOopa HeoOX0IUMOM
JJ1s1 yCBOEHUS
vHdopmalum, aBasi He
TIOJTHOCTBHO
apryMeHTHPOBaHHOE

ypOBEHb) 0CODeHHOCTHU TIpOLIeCCOB | JesATeIbHOCTH C YUeTOM BO3MOXXHOCTE U
camMoOpraHu3alyu u YCJIOBUH UX JOCTH)KEHUS],  000CHOBAHHOCTH
camoo0pa3oBaHHsl, HO JlaeT He TOTHOCThIO peasiM3alu prueMoB
JlaeT HeroJIHOe aprymMeHTHPOBaHHOE CcaMOpeTy/ISALUUTIPU
000CHOBaHHe obocHOBaHue BBITIO/THEHUU
COOTBETCTBUSI COOTBETCTBUSI JlesiTeTbHOCTH B
BbIODAHHBIX TEXHOJIOTHH | BBIOpPAHHBIX CITIOCOOOB KOHKDETHBIX 3a/JaHHBIX
peasiv3aliiy TpoLeCcCcoB BBITIO/THEHUS YCJIOBUSIX;

Heaam JedaTelbHOCTH * B/a/ieeT CUCTeMOM
nipocecCroHaNTbHOTO HaMeueHHbBIM L[eJIsIM; TIPUEMOB OpraHU3alux
pocrTa.; * BJajieeT CUCTeMOU rporiecca

oTOOpa Cofiep>KaHus camoo0pa30BaHUs TOJIBKO

o0yueHus B B omipeziesieHHOM cepe

COOTBETCTBUU C JlesiTeTbHOCTH.;

HaMeuyeHHBIMU 1[eJISIMU

camoo06pa3oBaHusl, HO

TIpY BEIOOPE METO/I0B M

TIPUEMOB He TIOJTHOCTBIO

YUHUTBIBAET YCJIOBUS U

JIUYHOCTHbBIE

BO3MO)KHOCTHU OBJIa/I€HUST

3TUM COJIep>KaHHeM.;

YIOB/IETBOPUTE/IBH | * 1@eMOHCTPUPYET * TpU UJIAHUPOBAaHWM U | * BJIa/ieeT OT/e/IbHbIMU

0 (TIOpOroBbIi YaCcTUYHOE 3HaHHe yCTaHOB/IEHUN npreMaMu

YPOBEHb) CoZep>KaHus IpoLeccoB TIPUOPUTETOB 1iesieit caMoperyJ/sLuy, Ho
camMoOpraHu3aluu u ripoceccroHabHOM JIOTTyCKaeT

CYII[eCTBEHHbBIE OIINOKH
TIpU UX peasiu3aljiu, He
YUUTBIBasi KOHKPeTHbIe
yCJIOBUS U CBOU
BO3MO)KHOCTHU TIpU
TIPUHATHUU PeLleHul. ;

* B/ajieeT OTAe/NbHbIMU
rpreMaM¥ OpraHU3aLin
COOCTBEHHOM
T03HaBaTe/bHOU
JlesiTeNTbHOCTH,
0CO3HaBasi MepPCIeKTHBEI
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o00CHOBaHUe ee
COOTBETCTBUS LIE/ISIM
camo00pa3oBaHus;

rpodeCcCroHaITbHOTO
pa3BUTHS, HO, He /jaBast
apryMeHTUPOBaHHOE
o000CHOBaHMe
a/IeKBaTHOCTH
oToOpaHHOM A11st
YCBOEHUS ;

2.2 Komnerenuusa OITK-3

OTIIK-3: crocobGHOCThIO BIaZieTb OCHOBHBIMU MeTOZAaMH, CIIocob0aMu ¥ Cpe[iCTBaMU TOTyUYeHus],
XpaHeHws1, iepepaboTKu UHMOpMaLvH.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIETEHI[UM 1 UCITO0/Ib3yeMble CPeZICTBA OLeHUBAHKS

aToMa, XUMHUeCKHe
3/IeMeHThI U X
CcoeJIMHeHUsI, CBOMCTBa
BeIIleCTB U UX
PeaKIMOHHYIO
CTI0COOHOCTBD, 00IITHe
3aKOHOMEPHOCTH
MIPOTeKaHHUsST XUMHUUe CKUX
PeaKIuii; XUMHUYeCKYI0
TEePMOAVHAMUKY U
KUHETHKY; SHEPTeTUKY
XUMHYeCKUX TIPOLIeCCOB,
XUMHUeckoe U (hazoBoe
paBHOBeCHe,
PeaKIMOHHYIO
CTIOCOOHOCTD BEIIeCTB,;
3aKOHOMEPHOCTH
MPOTeKaHUs
3/IEKTPOXUMUUE CKUX
TMPOLIeCCOB, MPOLIeCChI
KOPPO3WH METaslJIoB U
MEeTO/IbI 3aIIUThI OT
KOpPPO3UH

JJ1s1 pelleHns
MpakKTUUeCcKuX 3ajjau, Ajsi
VIHTepIipeTaluu
pe3y/bTaToB
5KCIeprMeHTa

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve OCHOBHbIE MOHATUS U WCI0/Ib30BaTh HaBbIKAMU MOCTAaHOBKU U
3TaroB 3aKOHbl XUMHUH, CTPOEHUE |TeopeTUuecKue 3HaHUS NpOBe/IeHUsI

9KCIIepuMeHTa, 00paboTKH

pe3yJ/bTaToB
5KCIeprMeHTa

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
NpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VIHTepakTUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas

* JHTepakTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLINY;

* TIpakTUueckue
3aHSATUS;

* JlabopaTopHbIe
3aHSATUS;

* Jlexuuu;

* (CamocrosiTesibHast

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* VHTepaKkTHBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHble
3aHSITHS;

* (CamocTosTenbHas
pabora;
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pabora;

pabora;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Otyet no
VH/VBU/1yaIbHOMY
3a/laHUIO;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Otyer no
VH/WBU/1yaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otuet no
naboparopHoii pabore;
* Otuet o
VH/IUBU/yaTbHOMY
3a/IaHUIO;

* 3auert;

CaMOTMOJTOTOBKY; CaMOTMO/ATOTOBKY;
e Tecr; * Tecr;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OL[eHHMBAaHWUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumrie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OtmmuHo * aHanIu3MupyeT U * peLiaTh * cBOOOAHO omepupyeT
(BBICOKHI YPOBEHb) | BOCIIPOMU3BOLUT pa3sHOIUIaHOBbIE MeTOZMYe CKUMU
B3alMOCBS3b MIpaKTUUeCKUe 3a/jauu C yKa3aHUsIMU K
XUMUUECKUX TIOHSITUA U | 0CO3HAHHBIM BBITIOJTHEHUIO
3aKOHOB; CBOOO/IHO VICTI0/Tb30BaHUEM SKCIepUMeHTa 1

¢dbopmynupyet
XUMUYeCKHe 3aKOHbI;
TIPeZICTaB/IsIeT CIIOCOOBI U
pe3yJbTaThl
WCTIO/TH30BaHUS
Pa3/IMYHbIX XUMHUYeCKUX
Moziesield; BOCIIPOM3BOAUT
TeopeThueCcKui
Marepuas be3
HCTI0/Tb30BaHUS yuebHOTO
1oco6usi; cBOOOIHO
u3jiaraeT Matepuan B
YCTHOU U MUCbMEHHOU

dbopme. ;

TeopeTUUeCKUX 3HaHUW;
TIPUMEHSTD M0JTyUeHHbIe
3HaHUS 7151
VHTepIipeTaLuu
pe3y/bTaToB
9KCTepHUMEHTa,
CaMOCTOSITEJIHO
chopMynupoBaTh
BBIBO/IbI;
CaMOCTOSITE/ILHO
aHa/u3upyer
CBOJMMOCTbD T10JTyUYeHHBIX
pe3y/bTaToB
9KCTIeprMeHTa C
TeopeThueCKUMU
TMIpeJToChlIKaMy;

opraHu3yeTt paboTy B
KOMaH/le; Ha BHICOKOM
YPOBHE CTPOUT
rpadguyeckue
3aBUCUMOCTH U
obpabarsiBaeT
pe3y/bTaThl
JKCIIePUMEHTa;
CaMOCTOSITE/IEHO
OpraHusyeT
JIOTIOTHUTEe/TbHbIN 3Tall
MOCTaHOBKHU
9KCITEPUMEHTA JIIsI
MOy YeHust
YZIOB/IETBOPUTETHHOTO
pe3ysibTara;
CaMOCTOSITE/IbHO
obpabarsiBaeT
9KCITIePUMEHTA/IbHbIE
JlaHHbIe U COCTaBJIsIeT
OTYeT B TeUeHHe
TIJIAaHUPYEMOTO 3aHSITHSI. ;

Xopotiio (6a30BbIit
YPOBEHb)

* TIOHMMaeT CBSI3U
MeXX/y pPa3nuuHBIMU
XUMUYe CKUMH
TIOHSATHSIMUY;
¢dbopmynupyet
XAMHWYeCKre 3aKOHbI;
MMeeT Tpe/iCTaB/IeHue 0
XUMHYeCKHX MOJIeJIsX;
apryMeHTHpYyeT BbIOOD

* pelliaTh MPAKTHUYECKUe
3a1aur 6a30BOr0O YPOBHS
C WCII0/Ib30BaHUEM
TEOpeTHUeCKUX 3HAHUH
wm yuebHOTrO mocobus;
CaMOCTOSITE/TEHO
nozioupaTh U TOTOBUTH
JJ1s1 9KCTIepUMEHTa
HeoOXxoauMoe

* KPUTHUYECKU
OCMBIC/IUBaeT
TMO/TyYeHHbIe 3HaHUS;
orepupyet
MeTo/ueCKUMHU
yKasaHWsAMH K
BBITIO/IHEHUIO
5KCIIepUMeHTa C
TIOMOLL[bIO0 PYKOBOZUTEIS
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MeTo/la pellieHus 3a/1auu;
COCTaB/IseT MJiaH
pelLleHus 3a/jau;
BOCIIPOU3BOAUT
TeopeThueCcKui
marepuarn C
WCTI0/Ib30BaHUEM
TeopeTUUeCKUX 3HaHUMU
wi yuebHoro mocobwusi;
YaCTUYHO M3/1araeT
MaTepuas B yCTHOU U
nucbkMeHHoM dopme ;

obopyaoBaHue;
TIPUMEHSITb METO/IbI
peliieHust 3a/iau B
HE3HAKOMBIX CUTYaIUsIX;
KOPPEKTHO BbIpaXkaTh U
apryMeHTHPOBaHHO
000CHOBLIBATh
CXOIUMOCTD TIOTyYEeHHBIX
pe3y/IbTaToB
9KCIePUMEHTa C
TeopeTHYe CKUMH
TIPeZTNOChITKAMU C
TIOMOIIIBIO PYKOBOJUTEJISI
KOMaH/Ibl WIN
TIpero/iaBaTesis ;

KOMaH/Ibl U/
TIperofiaBare’is,
opraHusyet paboty B
TpyIIIe; BazieeT
pa3HBIMH CIIocobamMu
TIPe/I0CTaB/IeHUsT
XUMUUEeCKON
“HGbOPMalLIH, CTPOUT
rpadguyeckue
3aBUCUMOCTH U
obpabareiBaeT
pe3y/bTaThl
JKCITIePUMEHTa;
obpabarbiBaeT
JKCIIePUMEeHTa/IbHbIe
JJAHHBIE W COCTaBJISIET
OTYeT YaCTUUHO B
TeueHHe MIAaHUPYeMOro
3aHSITUSI CAMOCTOSITE/TbHO
WA TIPY TIOMOIIH
PYKOBOJUTEJIs] KOMaH/bI
WY TIpero/jaBareris. ;

YnoBneTBoOpUTEbH
0 (1oporoBbIv
YPOBEHb)

* JiaeT omnpejesieHust
OCHOBHBIX TTIOHSATUM
XUMUH; YaCTUYHO
(hopMynupyeT 0CHOBHbIE
XMMHUYECKHe 3aKOHbI,
(akTsl, ugeu;
BOCITPOM3BOAUT
TeopeTHu4eCKui
MaTtepuail C
WCTI0/Tb30BaHUEM
yueOHOro 1ocobus;
3HaeT OCHOBHbIE MeTO/[bI
pellieHNs] TUTIOBbIX 3a/a4
Y yMeeT UX NIPUMEHSTh
Ha MPaKTHKe ;

* pellaTh MPaKTUYeCKUe
3aaur 6a30BOTO YPOBHS
C WCII0/Tb30BaHUEM
yueOHOTO 1oCoOus;
paboTark Co CIIpaBOYHOMN
JIMTepaTypou;
WCTIO/Tb30BaTh TTPUOOPHI,
yKa3aHHbIEe B OMMCAHUU
naboparopHoii paboThi;
TIpe/ICTaB/ISTh
pe3y/bTaThl CBOeH
paboThL. ;

* BBINOJIHSIET
3KCMIEPUMEHT C
TIOMOLL[BI0 PYKOBOZUTEJIS
KOMaH/[bl WJTH
TiperioJjaBare’isi;
criocobeH KOpPeKTHO
obpabotatb 1
TPe/ICTaBUTh Pe3y/IbTaThl
3KCTIepUMeHTa B
rpaduueckoii popme;
COCTaBJIsIeT OTUET TI0
pe3yabTatam
3KCTMepUMeHTa YaCTUYHO
B TeUeHHe MIaHUPyeMOT0o
3aHATHS WA BO
BHEayJJUTOPHOE BpeMsi
TP TTOMOIIA
PYKOBOJUTEIS] KOMaH/IbI
WJIH TIpeTiofjaBaTersts ;

AeATe/IbHOCTHU, XdPdKTePU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3anuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— Pasgen 4. Onexkrpoxumuueckue

TIPOLIeCCHI.

Koppo3usi wmertamnos 1.

(opmMMpOBaHUsl KOMIIETEHLIMA B TIpoOLlecce OCBOEHUS

Urto wu3yuaer

snekTpoxumus? 2. UTO Takoe OKHC/IMTE/bHO-BOCCTAHOBMUTe/bHble peakumu? 3. [laliTe omnpezeneHve
TIOHSITUSIM «CTereHb OKHCIeHHs», «BOCCTAHOBUTE/b», «OKHC/IUTENMb». 4. UTo U3 cebsl mpejcTaB/sieT
MIpOL[eCC OKWUC/IEHUs] M MpoLiecCc BOCCTaHOBAeHUs? 5. Kakue 3/1eKTpofHble MpoLiecChl MPOUCXOJAT Ha
TIOBEPXHOCTH MeTasl/I-pacTBOp MOHOB MeTasna? 6. Kak obpa3yeTcst [IBOMHON 3/1eKTpUUYECKUI CION? 7.
UTo Takoe 3/71eKTpOAHbINA NoTeHIMan? OT yero oH 3aBUCUT? 8. UTO Takoe rajibBaHU4eCKU seMeHT? U3
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yero oH coctout? 9. Kak 3apskeHbl KaTO/, U aHO/, B rajibBaHUUecKoM 3riemeHTe? 10. Kakue anekTpoaHbie
TIPOLIeCChl TIPOMCXOAAT B rajibBaHMUecKoM 3ieMeHTe [lanuans-fIkoou? 11. Kak 3armuchiBaeTcs cxema
rajbBaHUYeCcKoro sjieMeHTta? 12. UTo Takoe 3/IeKTPOABUXKYLLAas CU/Ia rajlbBaHUUeCKOro 3jieMeHTa? Kak
oHa paccumuTbiBaeTcsi? 13. UTo Takoe CTaHJAPTHBIA BOAOPOAHBIN 37eKTpoA? 14. UTo mokasbIBaeT psif,
3/IeKTPOXMMMUECKUX HalpsbkeHWH MeTa/ioB? Kak pacrnosiokeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasi crocobHocTb MeTannoB? 15. IlpuBegute ypaBHeHue HepHcta. [lisi uero oHo
ucrionb3yercd? 16. Uto Takoe ssekrponus? V3 yero coCTOUT CUCTeMa, e MpoTeKaeT 3y1eKTposus? 17.
Kak 3apspbkeHbl Karof, U aHOj Ipu 31ekTponuse? 18. Kakue THUIIBI 3/1eKTPOZOB MCIIO/Ib3YIOTCS IIPU
anektponuse? 19. KakoBbl 3aKOHOMEpPHOCTH MPOTeKaHus 3/1eKTpos3a B pacmuiaBax? 20. Kakosbl
3aKOHOMEDHOCTH TpOTeKaHusi 371eKTpoau3a B pactBopax? 21. Chopmynupyiite 1 u 2 3akoHbl Dapages.
Uro Takoe BbIXO[ MO TOKy? 22. UTo Takoe KOppo3us MeTa/uloB? 23. KakoB MexaHM3M XMMUYeECKOW U
3/IeKTPOXUMUUECKOUN KOppo3un? 24. MeTo/ibl 3alUThl OT KOPPO3UH.

— Pazpen 3. XvMuueckass KUHETHKa U XUMHUYeCKoe paBHOBecve 1. UTo M3yuyaeT XUmHUecCKas
KuHeTuKa? 2. UTO Takoe roMOreHHble W TeTeporeHHble peakuuu? 3. [laiiTe oripezesieHHe CKOPOCTU
XUMHUUeCKoM peakiyu. 4. OT Kakux (akTOPOB 3aBUCUT CKOPOCTb XMMUUECKOW peakuu? 5. Kak 3aBUCHT
CKOPOCTb XMMHUYECKOM peakliy OT KOHLIeHTpaLuii peareHTOB? 6. CchopMynupyiiTe 3aKoH [|eMCTBYHOLMX
Macc JJisi CKOPOCTM XUMHUUeCKOoW peakiuu. [IprBeauTe ero mareMathueckoe BblpakeHue. 7. UTo Takoe
KOHCTaHTa CKOPOCTH peakiuu? OT yero oHa 3aBUCUT? 8. Kak 3aBUCUT CKOPOCTh XUMUYeCKOW peakiuu OT
temriepatyphl? 9. Chopmynupyiite npaBuwio Bant-IT'odda, nprBesrTe ero MmareMariueckoe BbIpa’keHHe.
10. Yro nokasbiBaeT TeMIepaTypHbIid K03 duieHT ckopocTu peakuyu? 11. Yo Takoe kaTtanusaTtop? 12.
[aiiTe onpejesieHre SHEPrUM aKTUBALMK peaklyy. OT uero oHa 3aBucHuT? 13. KakoB MexaHu3M JeicTBUs
karanmusaropa? 14. IlpuBesure ypaBHeHue AppeHuyca, IMOSCHUTE KaKue BeJIWYMHBbl BXOAAT B 3TO
BbIpakeHue. 15. [laiiTe ompeesieHne XMMUUeCKOro paBHoBecHs. 16. UTo Takoe KOHCTaHTa paBHOBECHUS?
Hanumrre maremMaTueckoe BbIpakeHHe /11 KOHCTaHTbl paBHOBeCHs], ITOSICHUTe, KaKie BeJMYMHBI Ty[a
BxogaT. 17. Cdopmymupyiite mnipuHiun Jle-Illatense. 18. Kakue ¢akTopbl BAUSIOT Ha CMellleHUe
XUMHUYeCKOTO PAaBHOBECHS B CUCTEMe U KaKUM 00pa3om?

— Pazpen 2. Xumuueckas TepMoguHaMuKa 1. UTo M3ydaeT Xvmuyeckasi TepMOJWHAMHUKa? 2.
[aiiTe onpezeneHue MOHATUIO «XWUMHUUYecKass cucTeMmar». 3. [lepeumcivre THIBI XMMHUYECKUX CHUCTEM,
JlaiiTe WX XapakTepucTuky. 4. Kakue THIbI TepMOJMHAaMHUeCKMX TMPOLIECCOB MOTYT MpPOTeKaTb B
XUMUYECKMX cucTeMax? [laWTe MX XapakTepucCTUKy. 5. Kakve TmapameTpel BIWSIOT Ha
TepMoJJMHaMHUueckoe cocTtosiHue cucteMbl? 6. CdopmynupyliTe 1 3akoH TepMoAWHaMUKHU. [laliTe
oripefie/ieHHe TIOHSTHSIM «TeTyioTa», «paboTa», «BHYTpeHHss 3Heprusi». 7. Kakue Buzpl pabot uarie
BCEr0 COBEpIIAIOTCI B XUMHUeCKMX cuctemax? 8. [laliTe ompejesneHve >SHTaabluu. B uem oHa
u3mMepsieTcsi? 9. Uto Takoe TeruioBoi 3ddekt peakuyu? [laiite orpejesieHre 3K30- U 3H0TePMUUE CKOM
peakiud. 10. UTo Takoe TepMOXUMHUUECKOoe ypaBHeHHe? Ilepeuncivre 0COOEHHOCTH 3allvCH
TepMOXUMUYeCcKuX ypaBHeHui. 11. Cpopmynupyiite 3akoH ['ecca u cnenctBre 13 3akoHa [ecca. 12. Uto
Takoe CTaHJapTHasi JHTa/IbIHsA obpa3oBaHus BemjectBa? 13. Uto Takoe »3HTpornusi? B yem oHa
usmepsietcsi? OT Kakux (pakTopoB oHa 3aBUCUT? 14. Chopmynupyiite 2 U 3 3aKOHbI TEPMOAUHAMUKH. 15.
Kak paccuuTbiBaeTcsi U3MeHeHHe SHTPOIUM B TIpoLjecce XUMHUYecKor peakiuu? 16. [aiite onpezeneHue
sHeprun ['mb6ca. [l uvero wucrionb3yercs 3ta BennuwHa? 17. Kakumu Qakropamu ompenesnsieTcs
CaMOIIPOX3BOJILHOCTb MPOTEKaHUs PeakLin?

— Paszgen 1. OcHOBHbIe TIOHSITHSI W 3aKOHBI XUMUK 1. [laliTe orpeziesieHUs] TIOHATUSIM «aTOM»,
«MOJIEKyJ/Ia», «XMMUYeCKuM 31emMeHT». 2. UTO Takoe MpoOCTble UM C/IOKHbIe BemjectBa? 3. UTo Takoe
annorponus? 4. [laiiTe oripefiesieHUe TOHSTHUIO «KOJMYECTBO BeljecTBa». 5. CKO/MBKO CTPYKTYPHBIX
371eMeHTOB cofiepXkuT 1 Mosb BelecTtBa? 6. [laiiTe oripesiesieHHe TIOHSITUSIM «OTHOCHTE/IbHAsi aTOMHast
Macca» U «OTHOCHTeJ/IbHasi MOJIeKy/sipHas mMacca». B Kakux efvHMUL|aX OHU UsMepsroTca? 7. UTo Takoe
MossipHass Macca? B yem oHa u3smepsiercs? 8. Uepe3 Kakue BeJIMUMHBI MOXKHO PacCUMTaTh KOJIMYECTBO
BemjectBa? 9. CdopmynupyliTe 3akoH coxpaHeHusi macchl BeljectBa. 10. CdopmynupyiiTe 3akoH
TIOCTOSIHCTBA COCTaBa BelectBa. Yrto Takoe Oeprorumuabl? 11. UTo Takoe SKBUBA/NEHT, (aKTOp
3KBUBaJIeHTHOCTH? 12. Kak paccuuThiBaeTCsl 3KBUBaJIeHTHAas Macca BeljecTBa? B yemM oHa u3smepsieTcs?
13. Chopmynupyiite 3akoH 3kBuBaneHTOB. 14. ChopmynupyiiTe 3ak0H ABOTaZipo U CJIe/ICTBUSI U3 Hero.
15. Yrto Takoe MosisipHBINM 00bem raza? Uemy oH paBeH? 16. Uto Takoe HopMasbHble ycioBusi? 17. Kakue
Be/IMUMHBI BK/IIOUaeT B cebs ypaBHeHWe MeHeneeBa-Knaneiipona? [Iis yero oHO ucronb3yetcs? 18.
CdopmynupyiiTe 3akOH 00BeMHbIX oOTHoileHud. 19. [laiite coBpeMeHHYH (DOPMYJTHUPOBKY
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TeproANYeCcKoro 3akoHa. 20. B ueM 3aksirouaeTcsi TeOpUsi XUMUUeCKOro CTpoeHust bytieposa?

3.2 TecToBble 3agaHus

— 1. Xumnueckass TepMOJiJMHaMUKa OMpeZessieT: a) TeroBble 3(p(eKTbl pa3IUUHbIX XUMUYECKHX
U (PU3MKO — XMMHUECKHX TpOoLeccoB; 0) BEPOSTHOCTh CaMOIIPOM3BOJILHOTO TMPOTEKaHWs XWMHUEeCKOTO
rpoljecca B TOM WM UHOM HarpaB/ieHUH; B) CKOPOCTb MPOTEKaHUs XUMUUYECKOrO MpOoLecca; I') yC/I0BUS,
NP KOTOPBIX XMMHUecKas peakuusi OyZeT HaxOAWTbCSI B COCTOSHUM paBHOBecws. 2. V3yueHue
MPOTEeKaHUsl XUMHUUeCKUX peakluidl ¢ MO3ULUU TepMOJAVHaMUKK He TpeOyeT CBeleHMM 0: a) CTPOeHUM
MOJIeKY/ BeleCcTB, yUaCTBYIOIIMX B peakiuy; 0) MexaHW3Me IPOTeKarollell peakiuy; B) HauaJbHOM U
KOHEYHOM COCTOSIHUM CHMCTEeMbl; ) BHEIIHHUX YCJIOBMSIX, B KOTOpbIX HaxoguTcsi cuctema. 3. Ilog
TEepPMOJIMHAMHUUECKOM CHCTeMOW TOfIpa3yMeBarOT: a) Habop CBOWCTB u3yuaeMoro o0ObekTa; 0)
OKpY)KaloLL[Mii Hac BHEILHW MUp; B) M30paHHYIO COBOKYIHOCTb TeJ WA BellecTB, COCTOSIIIYIO W3
00/IBIIOTO YKC/Ia CTPYKTYPHBIX eAWHUL] (MOJEKys, aTOMOB, MOHOB) U OT[e/IeHHYI0 OT BHeELIHed Cpeibl
orpezie/IeHHOM TpaHULIe WM MOBEPXHOCTBIO pa3fienia; I') PeakL[MOHHBIM COCyZl, B KOTOPOM IpPOTEKaeT
XMMHYeCKas peakliysi, BMeCTe C OKpY’Karollel ero BHellHeu cpesiou. 4. BHellHel cpefjoi 110 OTHOLLIEHUIO
K TepMOAUHAMUUYECKOW CHUCTeMe SIB/SIeTCS: a) Ta 4YacTb IPOCTPAaHCTBA, B KOTOPOM OCYILLeCTB/SETCS
M3yJaeMblil porjecc; 0) OKpy)Karolljasi ee rpaHHLIA paszesa, HarpuMep, CTeHKH PeaklOHHOTO COCY/a; B)
BCe TO, YTO HAXOJUTCSl BHe TOBEPXHOCTU pasfiesia CUCTeMbI; I') COBOKYNHOCTb MOJIEKYJ, aTOMOB WJIU
VIOHOB XMMUUECKHX BellleCTB, YYaCTBYIOLUX B peakluu. 5. [loBepXHOCTb pasziesia TepMOgUHaMUYeCKOU
CUCTEMBI: a) Bceraa ObIBaeT peasibHOM; 0) SIB/SIETCS MeXaHUYeCKU >KeCTKOM, T.e. HeCTIOCOOHON U3MeHSITh
CBOM pa3Mepbl; B) MOXeT ObITh BOOOpa)kaeMOW WM YCJIOBHOM; TI') MOXeT ObITh IMPOHUIIAEMON U
TeruionpoBofHOW. 6. M3o/mvMpoBaHHble CHUCTeMbl OOMEHMBAIOTCSI C BHeIIHeW Cpefjoi: a) TOJbKO
BeIL[eCTBOM; 0) TOMBbKO SHeprHvel; B) Kak BeleCTBOM, TaK M SHEpPrueii; r) He CoCcoOHbI 0OMeHUBAThCSl HU
TEéM HHU JPYTUM. 7. 3aKpbIThle CUCTeMbl 0OMEHMBAIOTCS C BHEIIHEeH Cpefoi: a) TOJMBKO BEIeCTBOM; 0)
TO/IBKO SHEPrHel; B) Kak BelLjeCTBOM, TaK M SHepruei; ) He CrioCoOHbI 0OMEeHHBATHCSI HU TéM HU [JPYTHM.
8. OTKpBITBIE CHICTeMbI 0OMEHHBAIOTCS C BHELITHel Cpejoi: a) TOJBKO BelleCTBOM; 0) TOJILKO 3Hepruei; B)
KakK BeIleCTBOM, TaK W 3Heprueii; r) He CriocOOHbI 0OMeHMBATbCS HU TeM HH ApyruMm. 9. K OTKphIThIM
cUCTeMaM OTHOCATCS: a) uesioBeK; 0) pacTuTe/libHble U >KUBOTHble K/I€TKU; B) TepMeTHYeCKHUM
PeaKI[MOHHBIM COCy/], B KOTOPOM TPOTeKaeT XUMUYecKasl peakiysi; I') 100oe )KUBOTHOe, HaCEKOMOe WITN
pacrenue. 10. B 3aBUCMMOCTH OT CBOEro COCTaBa TePMOJUHAMHUECKHe CUCTeMbI ObIBAIOT: a) 3aKPBITHIE;
6) M30/1MpOBaHHbIE; B) OFIHOKOMIIOHEHTHbIE WM TIPOCThbIe; T) MHOTOKOMIIOHEHTHbIE WX CIOXKHBIE. 11.
[TprMepoM MPOCTOM CHUCTEMBI SIB/ISIETCS: @) COCY[, C BOZOM, B KOTOPOM I1/IaBal0T KyCOUKHU Jibfa; 0) 3eMHast
atMocdepa; B) COCy/, IMOJHOCTBIO 3arlOIHEHHBIN OTpe/ie/IeHHOW OpraHuYeCKOW >KUAKOCTBIO; T) 000
BOJHBIM pacTBop BellecTBa. 12. IIpriMepoM CIOXKHOM TepMOJVMHAMHYECKOM CUCTEMbI SIBISETCS: a)
TpexdasHas cucteMa «jel, — Bofa — rmap»; 0) 3eMHasi armocdepa; B) 000M BOJHBINA pacTBOP TOTO WX
VIHOTO BeL|eCTBa; ') peakL[MOHHBIN COCY/, B KOTOPOM OJJHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOAHbIE, TaK U
KOHeuHble BeljecTBa. 13. ['oMoreHHoO# TepMOAYHAMUYeCKOW CHUCTEMOM SIB/ISIETCSL: a) 3eMHasi atmocdepa; 6
) nmoboii BOAHBIN pacTBOp TOTO WM WHOTO BeIleCTBa; B) ue/iOBeYeCKWil OpraHusM; I') COBOKYITHOCThb
BOJABI, /bJa U BOJAHBIX MapoB. 14. ['eTeporeHHOM TepMOAWHAMMUYECKOW CHUCTEMOW SB/SETCS: a)
COBOKYTTHOCTb /IByX HEOTPaHMUEHHO CMELIMBAIOIINXCS KUAKOCTeH; 6) o0ble MeTaliMuecKre CriylaBbl; B
) 4e/l0OBeYeCKH OpPraHu3M; I') COBOKYITHOCTb ABYX HeCMEIMBAIOLIUXCSI MeXAy 000U >KUAKOCTel. 15.
da3oii Ha3bIBaeTCS: a) Orpe/ie/ieHHOe arperaTHoe COCTOsIHUe BelllecTBa; 6) m0b0e B) COBOKYMMTHOCTh BCeX
OZIHOPOZIHBIX TI0 COCTaBy M CBOWCTBaM 4YacTell TeTEPOreHHOW CHCTeMbl; T') J/t00as 4acTb CHUCTEMB,
OTZleJIeHHasi OT [pPyTUX ee 4yacTel Orpe/ie/ieHHOM MOBEPXHOCThIO pa3fena. 16. [oMoreHHble cuCTeMBI: a)
MOTYT OBITb TO/NBKO OJHOKOMIIOHEHTHbIMH; 0) MOryT OBITh KaK OFHOKOMIIOHEHTHBIMHM, TaK U
MHOTOKOMITOHEHTHBIMH; B) BCETZa COCTOAT M3 OLHOU (pa3bl; I') MOTYT COCTOSATh M3 HECKOJIBKUX ¢a3. 17.
[eTeporeHHbIe CUCTEMBI: @) He MOT'YT OBITh O[HOKOMITOHEHTHBIMH; 0) He MOTYT COCTOSITb U3 OFHOMU (a3bl;
B) BCerja SBJSIOTCS MHOTOKOMIIOHEHTHBIMH; TI') MOTYT ObITb KaK OJHOKOMITIOHEHTHBIMM, TaK M
MHOTOKOMIIOHEHTHbIMU. 18. MakpocKonuueckrMM rnapamMeTpoM TepMOJUHAMUYECKON CHUCTEeMBbI SIBJISIETCS:
a) ee Temriepatypa; 0) ee Macca; B) COBOKYITHOCTh 3Hau€HWM pa3MepOB U TOJIOKEHWH B MPOCTPAHCTBE
BCEX COCTaB/SAIOLIMX CHUCTEMY YacCTUll; T) COBOKYNHOCTb 3HAYeHUl CKOPOCTeH [JBW)KEHUsS BCeX
KWHeTHYeCKH aKTUBHBIX 4acTUL] cucTeMbl. 19. K MUKpOCKonMueCcKUM rapameTpaM CUCTeMbl OTHOCSTCS: a
) ee TeoMeTpUYeCKHe pa3Mepbl, HarpuMep, o0beM; 0) BelMUMHA ee BHYTPEHHEW OJHEPruu; B)
COBOKYIHOCTb 3Hau€HUM MacC BCeX COCTaB/SIOLIMX ee YaCTHL]; I') COBOKYIHOCTb 3HAaUeHUN CKOPOCTeM
[BWKEHUs] BCeX KWHETUYeCKHM aKTHMBHBIX uyactul cucTeMbl. 20. IIprMepoM 3KCTEHCHMBHOIO
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TepPMOIMHAMUYECKOTO TIapaMeTpa SIB/ISeTCS: a) Macca TepPMOAMHAMUYEeCKOW cucTeMbl; 0) o0bem
TepMOJIMHaMHUYeCKOM CHUCTeMbl; B) TemrepaTypa TepMOAWHAMUYECKOW CUCTeMbl; TI) BeJWYMHA
BHYTpeHHel »>5Heprud cucTteMmbl. 21. IIprMepoM HWHTEHCHBHOIO TepMOZAMHAMUUYECKOIO IlapaMmeTpa
SIB/ISIETCS: @) Macca TepMOAWHAMHUeCKoW cuctembl; 0) 00beM TepMOAMHAMUUECKOW CHUCTEMBI; B)
JlaBjieHe B TOMOT€HHOM TepMOAWHAMUYECKOM CUCTeMe; T) IUIOTHOCTb B  TOMOTe€HHOU
TepMOJMHaMHyecKor cucteme. 22. CraluyMoHapHOe COCTOSHWE XapaKTepHO: a) TO/NbKO /ISt
W30/TMPOBAHHBIX CUCTeM; 0) Aasg /r000H  TepMOJUHAMHUYECKOM CHUCTEMbBbI; B) /I OTKDPBITHIX
TePMOIMHAMHUYEeCKHUX CUCTeM; T) [Jis 3aKpbIThIX TepMOoJuHaMHueckux cucrteM. 23. PaBHOBecHoe
COCTOSIHME CHUCTEMbI XapaKTePHO: a) TOMbKO [jiA W30/IMPOBAaHHBIX CcUcTeM; 0) 1 mo0oi
TePMO/IMHAMHUYECKOM CHUCTEeMbI; B) [l OTKPBITBIX TePMOAMHAMUUECKUX CHUCTEeM; T) [l 3aKPbIThIX
TePMOJIHaMUYeCKUX CUCTeM. 24. PaBHOBECHBIM SIBJISIETCSI TAKOe COCTOSIHME CUCTeMbl, [IpU KOTOPOM: a)
BCe ee TepMOJAMHaAMHUeCKUe TapaMeTpbl OCTAlTCS HEM3MeHHbIMA W OTCYTCTBYeT OOMeH sHepruei u
BEIIeCTBOM C BHeIIHel cpezoi; 0) HabsomaeTcsi paBHOLEHHBIM B 00e CTOPOHBI OOMeH 3Heprue umm
BeIlleCTBOM C BHEIITHUM MHPOM; B) TOJIbKO C BHeIIHel cpe/joil OTCYyTCTByeT 0OMeH 3Heprueil B TOM WU
WHOM HarpaBjieHWW; T) ee KaueCTBEHHbIM COCTaB oOcCTaeTcs Heu3MeHHbIM. 25. Jlioboe
TepMOJMHaMHUYeCKOoe COCTOSIHUEe CHUCTeMbl MOXKeT ObITh BBIP@XEHO: a) TOJBLKO HabopoM 3HaueHHil ee
MAaKpOCKOITMYeCKHX TapameTpoB; 0) TOMbKO HAaOOPOM 3HaUeHWM ee MUKPOCKOITMUECKUX TTapaMeTpOB; B)
Kak HabopoM 3HaueHMI MaKpOCKOITMUeCKUX MapaMeTpOB, TaK U HaOopoM 3HaueHH MUKDOCKOTIMUEeCKUX
rapaMeTpoB; T) B 3aBUCHUMOCTA OT BUJA CHUCTeMbI MO0 TOMBKO HAabOpPOM MHKDPOCKOIIMYeCKUX
rapamMeTpoB, /MO0 TONMBKO HAOOpOM MaKpOCKONMYecKuX TrapaMeTpoB 26. TepMoguHaMuyecKuM
IIPOL[eCCOM  HasblBaeTCs: a) W3MeHeHWe BO BpeMeHM 3HayeHUWM OJHOrO0 WM  HEeCKOJbKHX
MHKDOCKOIIMYeCKUX TlapaMeTpPOB CHUCTeMbI; 0) repexo/; CUCTeMbI U3 OJHOTO PaBHOBECHOTO COCTOSIHUSI B
Jpyroe; B) U3MeHeHHe BO BPeMeHU 3HaueHWW OJHOIO WM/IM HeCKOJIbKMX MaKpOCKOIIMYeCKUX MapameTpoB
CUCTEMbI; T) COXpaHeHHe BO BpeMeHU HeU3MeHHbIMU UHC/IEeHHble 3HAuyeHWs] MaKpOCKOMMYEeCKHUX
rapaMeTpoB cuctembl. 27. TIporeccel, A1 TpOTeKaHHsl KOTOPBIX He TpeOyeTcsl OKa3aHHe Ha CHUCTEMY
BHEIIIHETO  BO3/JIeMCTBUSI,  Ha3bIBAIOTCA: a) KPYyroBeiMu; 06)  HecamomnpoOW3BOILHBIMM;  B)
CaMOIIPOU3BOJIbHBIMY; I') CTalMOHAapHbIMU. 28. PeasbHble MpoLleCChl, MPOTeKawolle B INPUPOJE U B
OpraHu3sMe ueyioBeKa, C TOUKU 3peHUst TePMOJUHAMUKH MOTYT ObITh: a) TepMOIMHAMUUECKH 00paTUMbIMU
Y PaBHOBECHBIMH; 0) CaMOTIPOU3BO/ILHBIMU; B) CTAl[IOHAPHBIMU; ') TEPMOAMHAMUYECKH He0OpaTUMBbIMU
Y HepaBHOBeCHbIMM. 29. BHyTpeHHSIS1 3Heprusi CUCTeMbl: a) SB/SETCS CYMMOM IOTEeHLMaJbHOM |
KUHETHUECKOW SHEepPruii BCeX COCTABJISIONIMX ee 4YacTuil; 0) Mo)keT OBbITh JIerKO OXapaKTepH30BaHa
abCo/MOTHBIM ~ YMC/IeHHBIM ~ 3HaueHWeM; B) OCTaeTCsi HeW3MeHHOW B  XOfie  COBepLIeHUS
TEePMOJJMTHAMHUYECKOTO TPOLeCCa; T) SIB/IIeTCS COCTaBHOW UaCThIO TIOTHOW WJTH OO0ITel SHEePrUU CUCTEMBI.
30. [lpu mnpoTekaHMM TepMOAWHAMUYECKHX IIPOL[eCCOB BHYTDEHHsSI SHEpPrusi CHUCTeMbl: a) BCerga
OCTaeTcsl HeM3MeHHOH; 0) BCera yMeHbIIIaeTCs; B) BCer[ja yBeIMUMBAETCS; T) MOXKET KaK YMeHBIIAThC,
TaK U YBeJIMYMBaTbCSl.

3.3 Tembl MHAUBUya/TbHBIX 3a/JAHUA
— Xwumuyeckasi TepMOJUHAMUKA. JHEPreTukKa XMMHUYe CKUX peakLiui
— XuMHYecKasi KHHeTHKa.
— XuMHUUYeCKOe paBHOBeCHe.
— Karanmuruueckue peakLyuu

3.4 TemMbI ONIPOCOB HA 3aHATHUAX

— Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHasg Teopus. OCHOBHbIe TIOHATUA: aroOM, MOJIEKYJIa,
XMMHUUECKHI 37eMeHT. [IpocThle U coXHbIe BelllecTBa. fBieHue annoTponyyd. MonekynsipHas macca.
Monb. MonsipHas Macca. CTexuoMeTpuUecKle 3aKOHBI: 3aKOH 5KBUBAJIEHTOB (TIOHSITUE SKBHBA/eHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMHUUECKUX COeUHEHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOILEHWH, 3aKOH ABorazpo. Ileproguueckuii 3aKOH W TeOpHsl CTPOEHHsS] XUMHUYeCKHX
coeIUHeHUM.

— Crpoenue aroma U Ilepyuojguyeckas cucrema 3ssieMeHTOB. Iloctynarel bopa. KsaHTOBO-
MexaHUuecKasi Mofieslb atoma. P@opma aToMHbIX opbutaneii (s, p). KeantoBbie umcia. [TpuHuun IMaymu.
IIpaBuno TI'yupa. IIpaBuno KieukoBckoro. Ilepuoauueckas cucreMa U IIOPAJOK — 3allOIHEHUS
SHepreTUYeCKUX ypOBHEM B CTPYKType artoMa. PaJuycbl aTOMOB U WOHOB. J/IeKTPOOTPULIATENbHOCTb.
OHeprusl MOHW3AaLMH, CPOLCTBO K 3JIEKTPOHY. V3MeHeHue CBOWCTB 3/1EMEHTOB U UX COEJUHEHUM I10
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repuojam U rpymnram.

— Xwumuyeckass TepMoAvHaMuKa. [loHATHe XUMUYecKoW cucTeMbl. Tumbl cuctem. PaBHOBecHOe
COCTOSIHMe  CUCTeMbl. TuNBI  TepMOJWHAMUYECKHUX TIpOLIeCCOB:  obOpaTumbie, HeoOpaTUMbIe,
CaMOTIPOM3BOJ/IbHBIE, paBHOBeCHbIe. OCHOBHBIE TTOHATHSI TEPMOJJUHAMUKU: BHYTPEHHSIS1 SHEprus, paboTa,
Teryiota. IlepBbli 3akOH TepMoAUHAaMUKU. [loHATWe SHTanbnuM. TerioBo 3¢deKT peakiuy,
9K30T€PMUYECKHe U JHJI0TePMUYECKHe peakiuu. TepMOXMMUUYeCKHe YPaBHEHUS M UX OCOOEHHOCTH.
CraHjapTHbIe TeryioThl 006pa3oBaHus Bell[eCTB. 3aKoH ['ecca, ciiecTBUe U3 3akoHa ['ecca. TernioeMKoCTb.
[Tonsatve »sHTponuu. BTopol ¥ TpeTni 3aKOH TepMoAMHAaMHUKH. (CaMONpPOMU30BOJIbHBIE TIPOLIECCHI.
OHTaNMBIUMHBINA ¥ SHTPOIUNHBIN (DaKTOPbI XUMHUUECKHX peakiuid. SHeprus ['mobca.

— Xwumuyeckass KUHeTUKa. [OMOreHHble M reTeporeHHble peakuud. CKOPOCTb XWUMHYECKOU
peakiyy. 3aKoH JleHCTBYIOLMX Macc. KoHcTaHTa ckopocTy peakifuu. [IpaBuno Bant-T'odda. ObpatrMbie
U HeoOpaTUMble XUMHUECKHe peakiui. KoHCTaHTa paBHOBecHs.. 3aKOH /IeWCTBYIOIIMX MacC [iist
paBHOBecus. [lpuHumn Jle-Illarenbe. DHeprusi akTUBALMM W YypaBHeHHWe AppeHWyca. 3aBUCUMOCTb
CKOPOCTH peakljuu OT Karanu3aropa. Karamus.

— ®a3oBble paBHOBecusi. Pa3za, rereporeHHasi ¥ roMoreHHasi cucrema. IlpaBwio ¢a3 ['mb6ca.
CrerneHb CBOOOABI, KOMIMOHEHT. OHOKOMITIOHEHTHbIE CHUCTeMbl. JlpuarpamMma COCTOSIHUSI BOJBIL.
[varpaMmbl TIJIaBKOCTH [IBYXKOMITOHEHTHBIX CUCTeM. DBTeKTHKA. [IpaBu/io peiuara. TBep/ple pacTBODSI.
Tunel TBepZAbIX PACTBOPOB: 3aMellleHUs], BHE/IDEeHHs], BHIYUNTAHUSI.

— DJeKTpOXUMHYeCKHe MpoLecchl. SIBieHue s/eKTponn3a. ['aspBaHUueckue 3neMeHThl. CTerneHb
OKMCJ/IeHUS], OKMCJIeHUe U BOCCTaHOBJIeHHe. DJIeKTPOJHbIe TIPOLIeCChl. DIeKTPOBIKYILAs CHJIa 37IeMeHTa.
CraH[apTHBIM BOJOPOJHBIN 37€KTPOA. ONEeKTPOAM3 B pacljlaBe. OJIeKTPOJIXM3 B pacTBOpe. 3aKOHbI
nekTponusa. Beixog mno Toky. Koppos3usi MeTasioB: XMMHUecCKasi, 37eKTpOXUMHUYecKas. 3alura
MeTaJlJIOB OT KOPPO31H

3.5 TeMbI KOHTPO/IbHBIX PadoT

— Xumuyeckast CBS3b

— OcHOBHBIE K/TacChl HEOPraHUUeCKUX CoeJuHeHnH. PeakiloHHasi CrtoCOOHOCTD BelleCTB

— Crtpoenue aroma. [leproanueckuii 3aKOH Y NepuoguyecKas CUCTeMa XUMUUECKUX 3/IEMEeHTOB
L. MeHpeneesa

— OCHOBHBI€ MTOHATHUSA Y 3aKOHbI XUMUU

— ODHepreTyvka XMMHUeCKUX MPOLeCCOB. XUMHUeCKasi TepMOJMHAMUKA

— XuMHYecKas KUHeTHMKa. XMMHAYeCKOe paBHOBeCHe

— DJeKTpoXuMHUeCcKue Tipolieccel. Kopposusi MeTasiioB

3.6 Tembl 1abOpaTOPHBIX PadoT
— OrmpeneneHue TerioBoro 3 dekra peakijiy HeMTpaIu3aluu.
— CKOpoCTbh XUMHUUYECKUX peakLuii. XMMU4ecKoe paBHOBeCHe.
— [uarpamma aaBKOCTU JBYXKOMITIOHEHTHOUM CUCTEMBI.
— Jnekrponaui. Koppo3sus.

3.7 3auér

— IlpumepHbIi nepeyeHb BOMPOCOB K 3aueTy: 1. [laiTe omnpejeneHUss TNOHATUAM «aTOM»,
«MOJIeKyJla», «XUMUUeCKUd smeMeHT». 2. UTO Takoe TIPOCThie W C/IOKHbIe BeljecTtBa? 3. UTO Takoe
auiotporius? 4. [laiiTe onpefenieHUe TOHSITHIO «KOMMYEeCTBO BeljecTBa». 5. CKOMBKO CTPYKTYPHBIX
3/IeMeHTOB CoZiep>KUT 1 Mosib BelecTtBa? 6. [laiiTe ompepesieHue MOHSTUSIM «OTHOCUTE/IbHAs aTOMHast
Macca» U «OTHOCUTeJ/IbHash MOJIeKyJ/sipHasi Macca». B Kakux eauHULaX OHU usMepsitotcs? 7. UTo Takoe
MosisipHast Macca? B yem oHa usmepsieTcsi? 8. Uepe3 Kakue Be/IMUMHBI MOJKHO pacCUUTaThb KOJIMYECTBO
BemectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHMsi Macchl BemjectBa. 10. Cdopmynupyiite 3akoH
TIOCTOSTHCTBA COCTaBa BelrjecTBa. YrTo Takoe Oeprosmmabi? 11. UYTo Takoe SKBHUBajieHT, ¢aKTop
3KBHBa/IeHTHOCTH? 12. Kak paccumThIBaeTCs SKBMBaJIeHTHasi Macca BellecTBa? B ueM oHa u3mepsieTcs?
13. CchopmynupyiiTe 3ak0H 3KBUBaseHTOB. 14. ChopMmynupyiiTe 3akoH ABOTaJ[po U C/IeACTBUSI U3 HeETO.
15. Yrto Takoe MOJISIpHBIN 00beM ra3a? YUemy oH paBeH? 16. UTo Takoe HOpMasbHble ycioBus? 17. Kakue
Be/IMUMHBI BK/IOUaeT B cebsi ypaBHeHHe MeHeneeBa-KianeiipoHa? [Iiss uero oHO HCIo/b3yetcs? 18.
Coopmymupyiite 3akoH 00beMHbIX OTHowleHuid. 19. [lalite coBpeMeHHYH (OPMY/IHMPOBKY
nepuoguueckoro 3akoHa. 20. UTo wu3yuaeT XWMMUuUecKasi TepMmoAuHamuka? 21. [laliTe ormpejeneHue
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TOHATUIO «XUMHUYecKass cucteMa». 22. Ilepeuncidre TUNBI XUMHUYECKUX CUCTEM, JalTe UX
XapakTepucTuky. 23. Kakue TUIBI TepMOJVMHaMHUUYeCKUX IIPOLIeCCOB MOTYT IPOTeKaTb B XUMHYeCKUX
cucrteMmax? [laliTe UX XxapakTepyucTuKy. 24. Kakre mapameTpsl BJUSIOT HAa TEPMOAWHAMHAYECKOe COCTOsTHUE
cuctembl? 25. ChopmynupyiiTe 1 3aKOH TepMoAuMHAMUKU. [laliTe orpeziesieHHe MOHSTHSIM «TeIyioTa»,
«paboTa», «BHyTpeHHsis1 sHeprusi». 26. Kakue Buapl paboT ualle BCero COBEpILAIOTCS B XUMHUYECKHX
cuctemax? 27. [laiiTe onpejeneHye sHTanbNMu. B ueM oHa usmepsietcsi? 28. UTo Takoe TemnioBoi 3¢ dekT
peakumu? [laliTe ompejeneHue 5K30- U SHJOTEPMHAUYECKOM peakuyd. 29. UTO Takoe TepMOXUMHUUYECKOe
ypaBHeHMe? [lepeuniciuTe 0cOBGEHHOCTH 3amucu TepMoxuMuueckux ypaBHeHui. 30. Cdopmynupyiite
3akoH l'ecca m ciegcTBue w3 3akoHa lecca. 31. UTo Takoe cTaHAapTHas SHTa/IbIMs 00pa30BaHUS
BeljecTBa? 32. UTo Takoe 3HTpornusA? B uem oHa u3Mepsiercs? OT Kakux (PaKTOpOB OHa 3aBUCHT? 33.
Cdopmynupyiite 2 u 3 3akoHbl TepMoguHamMuKu. 34. Kak paccuMTbhiBaeTcsi U3MeHeHWe SHTPOIMUU B
nipoliecce XuMHuueckoi peakiuu? 35. [lalite oripegesneHue sHepruu ['m66ca. st yero ucrosnb3yeTcs 3Ta
BenmmurHa? 36. Kakumu dakropamu oripejiesisieTcsi CaMOTIPOU3BO/ILHOCTh MpoTeKaHusl peakiuu? 37. Uto
v3yyaeT XUMHUuecKasi KMHeTWKa? 38. UTo Takoe romoreHHble U reTeporeHHble peakiuu? 39. [laiiTe
oripefie/ieHNe CKOPOCTH XUMuueckoi peakimu. 40. OT kakvx (PaKTOPOB 3aBUCUT CKOPOCTb XMMHUeCKOH
peakiuu? 41. Kak 3aBUCUT CKOPOCTb XMMHUECKOM peaklMM OT KOHLIeHTpaluil peareHTOB? 42.
CdopmynupyiiTe 3akOH [eHCTBYIOIIMX MacC [jid CKOPOCTHM XUMHUYecKod peakuuu. IlpuBesute ero
MaTeMaThuecKoe BblpaxkeHHe. 43. UTo Takoe KOHCTaHTa CKOPOCTU peakiuu? OT yero oHa 3aBUCUT? 44.
Kak 3aBUCHT CKOpOCTb XMMMUECKON peakLyu OT TemriepaTypbl? 45. ChopmynupyiiTe npaBuio BaHrt-
lodda, mnpuBeguTe ero maremathueckoe BbipakeHue. 46. UTo TmokKasbiBaeT TeMIepaTypHbIN
Ko3(puiiieHT ckopoctyd peakimu? 47. Uto Takoe Karanuszatop? 48. [laiiTe ompepesieHue 3SHEPruu
aKThBaluM peakiuu. OT dyero oHa 3aBUCUT? 49. KakoB MexaHU3M JeMcTBUs Karaiausaropa? 50.
[TpuBesuTe ypaBHeHMe AppeHMycCa, MOSICHUTE KaKue BeJMYMHBI BXOZAAT B 3TO BblpakeHue. 51. [lanTe
orpejie/ieHMe XUMHUUYECKOro paBHoBecusl. 52. UYTo Takoe KOHCTaHTa paBHOBecus? Hanwmmmre
MaTeMaTH4eCKoe BbIpakKeHHe /11 KOHCTaHTbl paBHOBeCHS], MI0SICHUTe, KaK1e BeJIMUMHBI Ty/la BXOZAAT. 53.
Cdopmynupyiite npuniun Jle-Illatenbe. 54. Kakue ¢akTopbl BAUSIOT Ha CMellleHWe XUMHUYeCKOro
paBHOBeCHsi B CUCTeMe M KakuM obOpa3om? 55. Urto wu3yuaer 3nmektpoxumusi? 56. Urto Takoe
OKMCJIMTEIbHO-BOCCTAHOBUTE/bHBIE peakliuu? 57. JlaiiTe onpeziesieHUe MOHSATHSIM «CTeleHb OKUC/IeHUS»,
«BOCCTAHOBUTE/b», «OKUC/IUTENb». 58. UTo M3 cebs mpeicTaBiseT TMPOIECC OKUCIEHHS W TIPOIiecc
BoccTaHoB/eHUsA? 59. Kakuve 3/1eKTpozHble TpoLiecChl NMPOUCXOJAT Ha IOBEPXHOCTH MeTasll-pacTBOP
noHOB MeTaia? 60. Kak obpa3yeTrcsi [BOMHOUM 3nekTpuueckuii cioi? 61. UTo Takoe 37eKTpPOZHBIN
rioteHMan? OT uvero oH 3aBUCUT? 62. UTO Takoe rajbBaHHUeCKUi 3/eMeHT? M3 uero oH coctout? 63.
Kak 3apsbkeHbl Karof M aHOJ B rajbBaHUYeCKOM 3yieMeHTe? 64. Kakue 3/1eKTpOJHbIe IIPOLIeCChl
MIPOMCXOJAT B rajbBaHUUecKoM 3yiemMeHTe [anuwans-fkobu? 65. Kak 3amucbiBaeTcs cxema
rajbBaHUYeCKOro sjieMeHTa? 66. UTo Takoe 3/IeKTPOABUXKYLLAas CU/Ia rajibBaHUYeCKOro sjieMeHTa? Kak
OHa paccumuTbiBaeTcsi? 67. UTo Takoe CTaHJAPTHBIM BOAOPOJAHBIN 371eKTpoA? 68. UTo nokasbiBaeT psif,
3/IeKTPOXMMMUECKUX HalpsbKeHWH MeTa/lioB? Kak pacrnosiokeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasi crocobHocTh MeTannoB? 69. I[lpuBeaute ypaBHeHue HepHcta. [l uero oHo
ucrnionb3yercd? 70. Uto Takoe sseKTposnus? M3 yero coCTOUT cUCTeMa, e MpoTeKaeT 3y1eKrponus? 71.
Kak 3apspKeHbI KaToz, ¥ aHOZ, py 71eKTponuse? 72. KakoBbl 3aKOHOMEPHOCTU MPOTEKaHusl 371eKTPO/In3a B
pacriaBax? 73. KakoBbl 3aKOHOMEPHOCTH MPOTeKaHUs 3/71eKTpon3a B pactBopax? 74. Chopmynupyiite 1
1 2 3akoHbl Papaged. Uto Takoe BbIxoA Mo TOKY? 75. UTo Takoe koppo3usi Meta/uioB? 76. KakoB
MeXaHW3M XMMHUYeCKOH U 3JIeKTPOXUMHUUeCKOU Koppo3un? 77. MeTtopl 3aluThl OT KOppo3uu. 78. [lanTte
orpezie/ieHUe MOHATHIO «(da3za». 79. UTo Takoe rereporeHHble U roMoreHHble cuctembl? 80. Uto Takoe
(azoBoe paBHOBecue? Uem oHO xapaktepusyetcsi? 81. Chopmynupyiite npaBusio ¢a3 ['mb6ca, mosicHuTe,
Kakue BeJMUMHbl TyZa BXogdaT. 82. Uro Takoe guarpamma cocrosHusA? 83. [lpuBegurte nuarpammy
T/JIaBKOCTH  IBYXKOMITOHEHTHOM CHCTEMbI C TIPOCTOM 3BTEKTUKOM (SBTEKTMUECKYI [JuarpaMmmy).
Oxapakrepu3yiTe JIMHWM, TOUKM U 007acTé 3ToMl Auarpammbl. 84. Uto Takoe 3BTeKTHKa? 85.
CdopmynupyiiTe ripaBuio pbiuara. [jst yero oHo ucrionb3yetcsi? 86. [IpuBeauTe AuarpaMMy T1aBKOCTU
JBYXKOMITOHEHTHOW CHCTeMbl, 00pa3yolleil yCTOiurMBOe XUMHUUYEeCKoe coeflHeHHe (AUCTeKTUUeCKYHO
quarpamMmy). OxapakTepusyiTe JIUHWM, TOYKH W 00acTh 3TOW guarpamMmel. 87. UTo Takoe TBep/blid
pactBop? 88. [laliTe XapaKTepUCTUKY TBEP/bIX PaCTBOPOB BHEJpEHHsl, 3aMellleHHs U BbluMTaHus. [lpu
KaKuX YCIOBHSX 00pasyrorcss 3T Tumbl  pactBopoB? 89. IlpuBegure pAuarpaMmy TUIaBKOCTU
JBYXKOMITOHEHTHOM CHUCTeMbl, oOpa3yrolleli TBepAblii pacTBOpP 3aMellleHWss C HeorpaHUUeHHOMN
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PacTBOPUMOCTBIO. OXapakTepusyiTe JIUHWM, TOUKHM W obsactu 3tod guarpamMmel. 90. IIpuBenure
JyarpaMMy TIJIaBKOCTH [IBYXKOMIIOHEHTHOUM CHCTeMbl, oOpa3yrollleil TBepJblid pPAacTBOpP 3aMelleHUusi C
OrpaHUYEHHON paCTBOPUMOCTHIO. OXapaKTepu3yiTe TMHUM, TOUKH M 00/1aCTH 3TOM IMarpamMMmBl.

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/sioliyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHWS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa

1. Kopoun H.B. O6mas xumus [Tekcr] : yuebnuk gsisi By3oB / H. B. KopoBuH. - 8-e u3g,,
crepeoturl. - M. : Beicimas mkosa, 2007. - 559 c. : un - (ITobeguTent KOHKypca yueOHHWKOB). -
Bubmuorp.: c. 546. - [IpeaMm. ykas.: c. 547-557. (Hanuuue B 6ubmioreke TYCYP - 59 3k3.)

2. OcHOBBI 0011elt U Pu3nyeckoll XuMuu [IneKTpoHHBIN pecypc]: YuebHoe rmocobue / M.B.
TuxonoBa, WN.A. EkumoBa; TOMCKMM TrOCy#apCTBeHHbIM YHHMBEPCUTET CHUCTeM YIIpaB/lIe€HUS U
paznosnekTpoHukH (Tomck), Kadenpa 3meKTpOHHBIX TEXHOJOTMH M 3KOJOTMYECKOT0 MOHMTOPWHIA. —
OnekTpoH. TekcToBble faH. — Tomck: 2015, 200 c. [DnexkTpoHHBId pecypc] - Pexxum poctyna:
http://edu.tusur.ru/publications/5136, cBoGOAHBIT.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Tnuuka H.JI. O6mjas xumust: YuebHoe ocobue s By3oB / H.JI. ['ubka. — 11-e uzg.—M-J1.:
Xumwst, 1964. — 688c.: un.; Tabn. — MimeH. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmioreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heopranuueckass xumus : YueO6Hoe mocobue s By3oB / H. C. AxmeToB. -
M. : Boicmias mkosa, 1969. - 638[2] c.: un. — Ipeam. ykas.: c. 629-639. (Hammure B 6ubmuoreke TYCYP
- 15 9K3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MuHKHCTEpCTBO 0Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUI TrOCyJapCTBEHHBIM YHUBEPCHMTET CHUCTEM YIIpaB/leHUs U
paguosnekTpoHuky, Kacdespa TexHonoruy pasgnosneKTpoHHOM amnmaparypsl. - Tomck : TMIIZIO, 2000. -
157 c.: un. (Hanuuure B 6ubmioreke TYCYP - 31 3k3.)

4. Tnuuka H.JI. 3agaun v ynpakHeHust 10 oO1eld xumuu : YdeOHoe mocobue fist By30B / H.JI.
I'mubka. - 20-e u3g., crepeotun. — M.: Xumus, 1973. — 263[1] c.: w1 — b. 1. (Hamuune B 6MOIMOTEKE
TYCYP - 38 3k3.)

5. Xumus [OnekTpoHHBIM pecypc]: yuebHoe miocobwe / E. B. UukuH; Tomckuid
rOCyJIapCTBeHHbI YHUBEDPCUTET CUCTeM yIipaB/ieHusi u paguo3nekTpoHukd (Tomck), Kadeapa
Pa/in03/1IeKTPOHHBIX TEXHOJIOTUM Y SKOIOTMUeCKOr0 MOHUTOPUHIa. — J/IeKTPOH. TeKCTOBbIe AaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.i. (https://edu.tusur.ru/training/hublications/1138) [OneKkTpoHHbIH
pecypc] - Pexkum poctymna: http://edu.tusur.ru/publications/1138, cBobogHBIT.

6. Yukun E.B. Xumus [TekcT]: yuebHoe nmocobue / E. B. YukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epepaiuy, TOMCKMII TOCYJapCTBEHHbI yHUBEPCUTET CHUCTEM VIIpaB/leHUs M
pagro31eKTpoHuKH (Tomck), PaKyabTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: wi. — bubsmorp.: c. 157. (Hanuune B 6ubmoreke TYCYP - 62 3K3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJHYeCKHe MoCco0us

1. Xwumusi [DnekTpoHHbIN pecypc]: MeToauueckue yka3aHUs [I/isl TIPOBe/IeHUsI TPaKTHUUeCKUX
3aHSITUM M OpraHu3al[ui CaMOCTOSTeTbHOM paboThl CTYAEeHTOB MO AUCLUIUIMHE «Xumus» / TUXoHOBa
M.B., 2015. — 21 c. [DnekrponHnsbiii pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

2. UYwkun E.B. Jlaboparopsbie pab6otsl mo xumuu [Tekct]: yuebHO-MeTomHUeckoe mocobue /
E.B. UwumkuH; MuHuctepcTBo o0pa3oBanusi Poccuiickoii ®epepariuy, TOMCKHMII TOCyIapCTBEHHbIN
VHUBEPCUTET CHUCTeM yrpaBieHUss U paauosnekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHBIX
TeXHOJIOTUM U IKOOTUueckoro MoHutopurra. — Tomck: TYCVYP, 2012. — 77 c.: un., Tabmn. - Bubmuorp.:
c.73. (Hanuue B 6ubmioreke TYCYP - 51 3k3.)

3. Uwkun E.B. COopHUK 3ajau W yrpakHeHWN mo obmiedt xumun: [Tekcr]: YuebGHO-
MeTonuueckoe nocobue / E.B. UnkuH, pen. kaHg. xuM. Hayk A.W. lananos; per. C.f. AnekcaHzapoBa;
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MuHucTepcTBO 00pa3oBanusi Poccutickoit ®eneparyin, TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
ynpasjeHust U paguo3nekTpoHuku (Tomck), — Tomck: ToMckuid rocynapCTBEHHbI YHUBEPCUTET CUCTEM
ynpaB/ieHus: U paguo31eKTpoHuky, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 3K3.; ayH/1: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmioteke TYCYP - 100 3k3.)

4. Yukun E.B. JlaGopatopHble pabOThI TI0 XWUMHU [DNEeKTPOHHBIA pecypc]: yueOHO-
MeToudeckoe rocobue / E.B. UukuH; ToMcKuil rocynapcTBeHHbI YHUBEDCUTET CHUCTEM yTIpaB/ieHUs U
paarosiekTpoHuKU (Tomck), Kadeapa pa/iio31eKTPOHHBIX TEXHOIOTHI U SKOJIOTHUeCKOT0 MOHHUTOPHUHTA.
— DJIeKTpPOH. TeKCToBble JaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIM pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/3020, cBoG0OAHBIH.

5. UYwkun E.B. CO0pHUK 3a/1au ¥ yIpayKHEHUH 10 0011elt XxuMuu: [ DneKTpoHHBIHM pecypc] / E.B.
UunkuH, TOMCKUM roCyZlapCTBeHHbINM YHHMBEpPCUTET CHACTeM YIIpaB/leHHs U Paii03/1eKTPOHUKU (TOMCK),
Kadenpa paivios3/1eKTPOHHBIX TEXHOJIOTHH M SKOJIOTUYECKOTO0 MOHUTOPHHTIA. — D/IeKTPOH. TeKCTOBbIE /1aH.
— Tomck: [6.m.], 2012. - on-line, 220 c. [OnekrpoHHbi pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/642, cBo60AHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuyHO-06pa30BaTe/LHbIN MOPTA
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMALIMOHHO-CIIPABOYHbIE
pecypchbl
3. http://elibrary.ru — HayuHas 37eKTpOHHas OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHHUTY 110 XUMUHX
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