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

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Xumuueckas ¢pu3uka

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

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 28 28 4acoB
2 [IpakTrueckue 3aHATHSA 20 20 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 64 64 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 10 10 4yacoB
6 CamocrosiTesibHasi paboTa 44 44 4acoB
7 Bcero (6e3 3k3ameHa) 108 108 YyacoB
8 OO0r11ast TPYyZJ0EMKOCTh 108 108 4yacoB
3.0 3.0 3.E

3auet: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
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).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
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
O03HAaKOMUTHL CTY[EHTOB C YyUYeHWeM O MexXaHu3MaxX M CKOPOCTSX XUMHYECKHX TIpOLeCCOB M
COBPeMeHHBIMU Tpe/ICTaBIeHUsIMU O MPUPO/ie U 3aKOHOMEPHOCTSX F'OPeHUs ra30B U KOHAEHCUPOBaHHBIX
Bell[eCTB, C Teopuel ropeHus, GOpMUpPOBaHKE Yy CTYAEHTOB KOMITeTeHLIUM, TTO3BOJISIOIIUX OCYILeCTB/ISATh
9KCIIepUMEHTA/IbHOEe Orpe/ie/ieHre 3aKOHOMePHOCTer
XMMHUUYEeCKUX  TMPOLIeCCOB M TIPOBOAWUTH  YMC/JEHHbIe  pacyeTbl  COOTBETCTBYIOLLUX
TepMOJAUHaMUUeCKUX U KUHeTUUeCKUX IapamMeTpOoB.

1.2. 3agauM JUCIHUILIMHBI

— cdopmupoBaTh 6a30Bble 3HAHUS U TIPe/ICTaBIeHUs O (DyHJaMeHTaIbHbIX 3aKOHAaX U OCHOBHBIX
MeTo/laX UCCIe0BaHus

—  XMMHYEeCKHX TPOLeCCOB, XUMHUUYECKOIO PaBHOBECHUS U TEOPUU TOPEHUS

— 0000IUTP M CHCTEMATHU3UPOBAaTh 3HAHWS, BK/IOUAlOIIMe (QyHJaMeHTa bHble 3aKOHBI,
JiexKalliye B OCHOBe XUMHYeCKOW TepMOJIMHAMUKN U XUMHUUeCKOW KHHeTHUKU

— pacCcMOTpeTb  OCHOBHbIE  3KCII€PUMEHTajbHble  3aKOHOMEpPHOCTH, CTPYKTYpy U
MaTeMaTUueCKyr0 (pOpMy OCHOBHBIX YpaBHEHUM, METO/bl pacueTa SHepPreTUKW XMMHUUYeCKUX peakLuid 1
XUMHUYECKOTO pPaBHOBECHS, MeTO[bl COCTAaBJeHUS] KWUHETUUeCKHMX YPaBHEHHMM XWMHUUECKUX peaklvy,
MeTOZbI TIPUOJIKEHHOTO pellieHUs] KWHeTUUeCKUX YpaBHeHHUH

— pacCMOTpeTb OCHOBHbIE TpHEMbl W MeTO[bl 3KCIEePUMEHTA/TbHOTO W TEeOpPeTUYeCKOro
WCCJIeOBaHUSI XMMHYEeCKHX TIPOLIeCCOB, UCTI0/Ib30BaHKWE STUX METOJO0B B COBPEMEHHBIX TEXHOJIOTUSIX;

— obecrieunTh OBJafieHHe MeTO/[0JIOTHEH TepMOAWHAMHUYECKUX W KHUHETUYeCKUX pacueToB
XUMHYECKHUX MPOLIeCCOB

2. Mecro aucuuniuHel B crpykrype OITIOII
IMucturuivHa « Xumnueckas gusuka» (b1.B./IB.5.2) otHocuTcs K 650Ky 1 (BapriaTMBHAst 4acTh).
[MpefuiecTByOUMMY  AUCLIATIZIMHAMY,  (OPMUPYIOIUMU  Haya/bHble 3HAHUS,  SIBJISIIOTCS
crefyroLme JUCHUIUINHBL: Pu3nka, Prsnueckas XuMus, XUMUs.
[TocneayroyMu AUCLMIIIMHAMU SIBJISIFOTCS: Be30macHOCTh »KU3He eI TeIbHOCTH.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUITTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLHMX KOMIeTeHLWH]:

— OIIK-1 cnocobHOCTBIO MPe/ICTaB/IATh aZleKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHUI HayuHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M METOJOB eCTeCTBEHHbIX HayK U
MaTeMaTHUKU;

B pesynbraTe n3yuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh 0a30ByI0 TEPMUHOJIOTUIO, OTHOCSIIYIOCS K XMMUUYECKON TepMOIMHAMUKe, XUMUYe CKOH
KWHEeTHKe U TeOpUM KaTaju3a U FOpeHHsi, OCHOBHBbIE TTOHATHUS Y 3aKOHBI, Jie)Kalljie B OCHOBe pa3/In4YHbIX
METOZIOB TeOpPeTUYeCKHUX PACYeTOB XMMHUECKUX MPOLIeCCOB OCHOBHbIE (PU3MKO-XUMHUUECKUe MPOLeCChl,
TIPOTEeKaroL[e TIPU TOPEHUM T'a30B M KOH/IEHCUPOBAHHBIX BEIeCTB METO/bI MHTMOMPOBAHUS U KaTaiu3a
CaMOYCKOPSIIOIIUXCS peakLyi

— yMeTb TeOpeTUYeCKM PaCCUMTBIBATb U SKCIIEPUMEHTA/IbHO OIpeesiaTh TePMOJUHaMUueCKre
M KUHHeTMYeCKue TI0Kas3aTeJu XWMHWYECKWX TIpOLeccoB, B TOM UHWC/Ie TMPOLIeCCOB Karajausa,
WHTUOMPOBAHUS, TOPEHUs TIPOIEMOHCTPUPOBATh CBSI3b MEXAY Ppas3IMUHBIMU (PU3NKO-XUMUUE CKUMH
MeTOZIaMH MCCJIe[JOBaHMs, CTPYKTYpOM U CBOMCTBAMH BeI|eCTB OCYIIeCTBUTh BHIOOP COOTBETCTBYHOLETO
(U3MKO - XUMMUECKOT0 MeToJla MCC/e[OBaHUSI B 3aBUCUMOCTM OT MCC/IeAyeMoro ripoiecca u
MOCTAaB/IEHHOW 3a/laud; MCIO0/b30BaTh 3aKOHOMEPHOCTH (DU3MKO-XMMHYECKUX TMPOLIeCCOB M (PU3MKO-
XUMUYEeCKHe MeTO/bl UCC/IeI0BaHUS TTPY BBITIOJTHEHWH KyPCOBBIX U JUTVIOMHBIX pabOT ¥ MHTEpIIpeTaluu
3KCMepUMeHTabHbIX JaHHBIX

— B/JajieTb OCHOBaMU TeopuM (yHJaMeHTalbHbIX pa3flenoB XUMUU (TIpexzae BCEro
HeOpraHuYeCcKol ¥ (pu3nyeckod XMMHUH) METOJaMU PErrCTPaLii U 00pabOTKH pe3y/ibTaTOB XUMHUECKUX
9KCITIEPUMEHTOB MeTOZlaMH OTOOpa Marepuasna [jisi TeOPeTUYeCKHX 3aHSATHM U jabopaTopHBIX paboT
MeTOZlaMH TTOCTAaHOBKM 3afiau TIPUKJIQJIHBIX WCC/IeOBaHUN B M30paHHON 00/1acTh XUMWH, TPOBEeHUs
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VICC/Ie[J0OBAHNY Y UHTepIpeTaLy pe3y/IbTaToB

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM /ieATebHOCTU Bcero yacoB CemecTpsbl
2 cemMecCTp
AynutopHbie 3aHATHSA (BCEro) 64 64
Jlekuym 28 28
[IpakTrueckue 3aHATHS 20 20
JIabopaTopHble 3aHSTHS 16 16
M3 HUX B MHTepaKTUBHOU (popme 10 10
CamocTositenibHast paboTta (Bcero) 44 44
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 8 8
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 20 20
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnibl TpygoeMkoCTH 3.0 3.0

5. Copepxanve AUCIUIIUHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
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Ne HasBanus paszesnos JUCLIATIIMHBL g % = 5 o 2 =l
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c | 5§ me g&
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=F lc:‘U CEU
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1 |OHepreTviKa XMMUUeCKUX peakLui 2 4 7 17 OIIK-1

2 | XuMH4YeCKoe paBHOBeCHe 2 4 7 17 OIlK-1

3 | XuMmuueckas KUHeTUKa. PopmasbHas 6 4 12 28 OIIK-1
KUHEeTHKa

4 | 3aKOHOMEPHOCTH TIPOTEKaHUs 6 4 4 10 24 OIIK-1
HEKOTOPbIX XUMHYeCKHX MPOLIeCCOB

5 |Teopusi ckopocTeid 37ieMeHTapHbIX 4 0 0 1 5 OIIK-1
XUMHUYECKUX peakLui

6 | Teopus ropenusi. [opeHuve rasos u 4 6 0 7 17 OIlK-1
KOH/IeHCUPOBaHHBIX CUCTEM.
Utoro 28 20 16 44 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

2 cemeCTp

1 OHepreTvKa XUMUUeCKUX peakiui

TepMmogrHaMUUeCKoe oripefiesieHue
TeryIoBoro 3¢ ¢ekra peakijuu.
3aBHCUMOCTb OT JIaBIeHHUs U
TeMIlepaTypel. 3akoH ['ecca. Pacuer
Ter/I0BbIX 3¢ (eKTOB peakiuu 1Mo
Tab/IMYHBIM /JaHHBIM. TerioBbIe

3¢ deKThl peaklvii U TeTJIOBbI/le/ieHHe
TIPU MPOTeKaHWN XUMUUeCKUX
TIPOLIeCCOB.

o

Htoro

OIIK-1

2 XuMHUueCckoe paBHOBeCHe

YcnoBue TepMogHaMUUeCKOTO
paBHOBeCHS CUCTeMbl. YpaBHeHVe
M30TepMbl XMMUUECKOM peakLvH.
Haripasnenue xumMuyeckoro rporiecca.
Pacuetr xvmuueckoro paBHOBecus. Pacuet
KOHCTAHT PaBHOBECHS T10 TabIMUHBIM
JIaHHBIM - CTaH/IapTHBIM SHEPIrUsiM
I'nb6ca, Teryioram 06pa3oBaHuUs U
SHTPOINUSAM UHAUBUAYaTbHBIX
KOMITOHEHTOB peakLuU

HToro

OIIK-1

3 XvMHueckasi KUHeTHKa.
®dopmasibHas KMHeTUKa

CKOpOCTb XUMHUYECKOW peaki[uu. 3aKOoH
JecTByrolux Macc. [Topsiiok peakijum.
KoHcTraHTa ckopocTy. JHeprus
aKTUBALIMU U 3aKOH AppeHuyca.
Kunetnueckve ypaBHeHUs1 U
KUHeTHYeCcKre KpuBble. KriHeTHKa
peakiyii MPOCThIX TUTOB. Peakiiun
nepBoro nopsizika (obpaTvMble U
HeoOpaTUMbIe), peaki[ii BTOPOTO
TOpsJIKa, Peakiiui TPeThero rnopsijKa.
KuHeTrueckrie 3aKkOHOMEPHOCTH
CIOXHBIX peakuui. [TocnenoBarenbHbIe
peakiuy, rnapasienbHo-
rocJie/ioBaTe/IbHble peakKLivy.
[TpubnkeHHbIE METOZBI PellieHusT
KUHeTUYeCKUxX ypaBHeHUM. CKOpOCTH
XUMHUUECKUX Peakluii, KIHeTUYeCcKre
ypaBHeus U YCJI0BUSI MaTepyUabHOTO
6aslaHca B OTKPBITBIX CUCTEMax

Htoro

OIIK-1
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4 3aKOHOMEpPHOCTH TIPOTeKaHUs Coripsi>keHHbIe peakiuu. ['oMoreHHbIH 6 OITK-1
HEKOTOPBIX XUMHUUYECKUX MPOLIeCccoB | Karauu3. ABTokaranus. LlernHble peakuyy.
Oco6eHHOCTb KWHETUKH L[eTTHBIX
TpoLieCcCoB. Pa3BeTBeHHbIe LieNHbIe
peakiuu. OTOXUMHUYECKHe peaKLiu.
KsanToBbIii BbIx0[. [lepBruHbIe
(doTtoxumuyeckue akThbl. [lepesaua
sHepruu. OnyopecLieHLUs U
docdopociienusa. CeHCMOUM3aIHS.
OcobeHHOCTH TeTepOreHHON KUHeTHKH
Ouddy3Hbil ¥ KHHETUUECKUI PeXXUMBbI
NIPOTEeKaHUs peakLuu

Ntoro
5 Teopusi ckopocTeli 37ieMeHTapHbIX | BUMOieKy/sipHble peakLUu. 4 OIIK-1
XUMHYECKUX peakLui [ToBepXHOCTH MOTEHLMATbHOU SHEPTUM.

Koopauvnara peakuuu. Teopust
CTONKHOBeHUM. ['a30KMHeTHUecKue
ceuyeHusi. Ctepuueckuii haktop.
KoncTaHTa ckopocTH peakuuu. Teopus
Nepexo/iHOro

coctosinusi. TepMoiiHamuyeckasi popma
OCHOBHOTO BbIpa)keHus1. Pacuer
cTepryeckoro ¢akropa s
O6uUMoTeKyIIpHBIX peakiuii. Teopus
aKTUBHBIX CTONKHOBeHUN. OCHOBHbIE
THUIIbI 37IeMeHTapHBIX XUMUUeCKUX

TPOL{eCCOB.

Utoro
6 Teopus ropenusi. [opeHue ra3oB U | 3a)KUraHve ra30BbIX CMecel. 3a)KuraHue 4 OIIK-1
KOH/IeHCUPOBAaHHBIX CUCTEM. roproyeii CMecCH ra30B HarpeToM CTeHKOU

Y UCKPOW. MUHUMasbHasl SHeprus
3aKuranus. JlaMuHapHble rijiaMeHa.
BosHbl XMIMHYeCKOTro TipeBpalljeHHs.
Ouddys3roHHoe pacripocTpaHeHUe
rIaMeHH (XOJI0AHbIe U30TepMUYeCcKue
nameHa). TerioBoe pacripocTpaHeHUe
rlaMeHH. YCTOMYMBOCTb HOPMa/IbHOTO
ropeHus ra3oB U xuakocteii. [opeHue B
TypOy/IeHTHOM TIOTOKe.
ABTOTYpOYy/IM3a1Ms B TIPOIiecce
pacripocTpaHeHus MjaMeHH!.
OcobeHHOCTH MeXaHW3MOB FOPeHHsI
neTyuux U Henetyuux BB, roMmoreHHbIX 1
CMeCeBbIX TOIUIUB, MHULIUPYIOIIMX BB,
MeTaslsioB. DyieMeHTapHble MoJe/n
TOpeHUs.

HToro 4

Wtoro 3a cemecTp 28

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
U o0ecrieuBaeMbIMH (MOC/IEAYOIAMHE) AUCIUIUTMHAMH
Paszenbl JUCLIMIUIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TIpeAbIYLUMU) U
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXX/IUCLIUIJTMHADHbIE CBSI3U

Ne pa3zenioB aHHOW TUCLUATIIMHBI, [T KOTOPBIX
HeoOX0IUMO U3yueHre 00eCTIeurBatOLIUX U

Ne HauMeroBaHMe AUCIIIIIMH obecrieurBaeMbIX JUCLIUTIIAH
1 2 3 4 5 6
[IpeniecTByroLIMEe JUCLUATITUHBI
1 |®usuka +
2 | Pu3nyecKass XUMHs + + + + + +
Xumus + + + + + +

[Tocnepyroume AVCLUTIIVHGI

1 |Bbe3onacHOCTB XU3HEAEATETBHOCTH +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUPYeMbIX TPU H3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmwie 5.4
Tabmuia 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYeMBIX TIPU H3yueHUU
VICLIUTIJTUHBI

Buppl 3aHaTHM

35}
=
2 S 8
= = ) O
& & o
= T T ="
= 3 3
g = o o g
<] L T
g = S 7 2 ®DOopMbI KOHTPOJIS
E = 5 = 5
2 = & o E
2 S 5 S
2 o E
< o @]
© O o
= < =
= = S
OIIK-1 + + + + KonTtponbHas pabora,

JomariHee 3azanve, Otuer
110 UHAUBUAYATEHOMY
3aganuto, KoHcmekT
CaMoIoAroToBKH, OTUeT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX, 3ayerT,
Tect

6. InTepakTHBHBIE MeTOAbI M ()OPMBI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpW pa3HbIX (OpMax 3aHATUN B uvacaxX IPHUBeJEHbI B
Tabmmre 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

MHTepakTuBHbIe ITpaKTUUeCKUe | VIHTepakTHUBH
MeTtonbl Bcero
3aHATUSA ble JIeKL|UU
2 ceMecCTp

IIpeseHTaruy C UCTIOTb30BaHUEM 4 6 10
C/IaiI0B € 00CyKIeHreM

Wroro 3a cemectp: 4 6 10
Utoro 4 6 10
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT z v =5
s | &S
2 o' O
= S
2 cemeCTp
1 OHepreTuka XUMUUeCKUX peakiuii | OripeziesieHre TersioBoro 3ddekra 4 OIIK-1
peakLy HerTpair3alun
Htoro
2 Xumunyeckoe paBHOBecHe V3yueHue BMUSIHUS Pa3/TMUHBIX (AKTOPOB OIIK-1
(KOHLIeHTpaLs1, TemMriepaTypa) Ha
CMellleHre XUMHUYeCKOrO PaBHOBECHS
Ntoro
3 XuMurueckasi KWHeTHKa. N3yueHure BAUSTHUS pa3/TMUHbIX ()aKTOPOB OIIK-1
®dopMasibHast KUHETHKa (mpypoza pearvpyroLXx BelecTs,
KOHLIeHTpaLus, TeMIieparypa) Ha
CKOPOCTb XMMUYECKOU peakiuu
Htoro
4 3aKOHOMEpHOCTH TIPOTeKaHUs N3yueHne MexaHu3Ma KaTaJauThUUe CKUX OIIK-1
HEKOTOPBIX XUMUUECKUX MPOLIeCCOB | peakluil. BiusiHue KaTanvM3aTtopoB Ha
CKOPOCTb XMMHUEeCKOU peakLvH.
Ntoro 4
Ntoro 3a cemecTp 16
8. IlpakTHuyeckue 3aHATUA
Copiep>kaHuye MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
£ Z =
3 = o
Z 2 5
HasBaHus paszenos CopeprkaHue NpaKTUYeCKUX 3aHSTUN § = = GE
=
S 8 =
2 o' 2
= S
2 ceMeCTp
BxogHoi1 KOHTpOJIb (0OMpPOC TT0 0CHOBaM 2 OIlK-1

1 OHepreTKa XUMUUeCKUX peakiui

XVMUYeCKOW TepMOAWHAMUKY, OCHOBHbIE
TIOHSITHSI, OTIpe/ie/ieHust U
3aKOHOMEPHOCTH MPOTeKaHHUsI
XMMUYeCKHX peaklun). Pelienue 3azau:
1) pacuet TeryioBoro 3¢ dexTa peakLuu
110 3akoHy ['ecca; 2) orpesiesieHre THIIA
peaki[uM ¥ pacyeTsl 110
TepMOAVHAMHUECKUM YPaBHEHUsIM; 3)
ompe/iesieHre HarlpaB/leHnst
CaMOITPOM3BOJILHOTO MPOTEeKaHMUsI
peakiuy; 4) pacueT TepMOJUHAMHUECKUX
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rapaMeTpOB MPOTEKaHHWsl peaki1u.

HToro

2 X¥MHUUeCKoe paBHOBecHe

1) pacueT KOHCTaHTbI XUMUUECKOTO
paBHOBecCHsI; 2) orpe/ie/ieHre CMellleHu s
PaBHOBECHS TTPU U3MEHEHUU
TeMIIepaTyphl, JaB/lIeHUs U
KOHIL[eHTpaI|K; 3)pacueT U3MeHeHUst
KOHIIEHTpAl[Wii peareHToB uepe3
KOHCTAHTy XUMUUECKOTO paBHOBeCHs; 4)
pacyeT KOHCTAHT PaBHOBECHUS TI0
Tab/IMYHBIM /JaHHBIM - CTaHJAPTHBIM
sHeprusim ['nb6ca, Teroram
00pa3oBaHUs U SHTPOIHSIM
WH/IUBU/[ya/IbHbIX KOMIIOHEHTOB PeaKI|u

Htoro

OIIK-1

3 XumMHuyeckKass KWUHeTHUKa.
dopmasibHasi KUHeTUKa

1) 3anuMch 3aK0Ha [IeHCTBYIOLMX MacC
JIUIST XMMUUeCKUX peakiuu; 2) pacyet
M3MEeHEeHHs1 CKOPOCTU peakLuy Npu
V3MEeHeHUWH /IaB/ieHus] U KOHI|eHTpal[uu
peareHTOB; 3) pacueT U3MeHeHUsI
CKOPOCTHU peaki[iy MpH TOBBIIIIEHUU
TemIiepaTypkl 1o rnpasuny Baut-T'odda u
3aKoHy AppeHuyca;; 4) pacueT
TeMIiepaTypHoro ko3dduiiieHTa
peakLuy; 5) orpeZiesieHle SHeprun
aKTMBaL[MM peakLiy; 5) pacueT KOHCTaHT
CKOpOCTel peaki[iu MPOCThIX TUTIOB U3
KUHeTHYeCKHX KPUBBIX; 6) pelleHue
KUHEeTUYeCKOTO YpaBHeHUSs /1Jisl peaki[uu
NepBoro nopsizika

HToro

OIIK-1

4 3aKOHOMEpHOCTH TIPOTeKaHUs
HEKOTOPbIX XMMUYeCKHX TPOLIeCCOB

1) pacueT cKOpoCTel KaTaauTU4eCKUX
XUMHUUECKUX PeakLi B YCIOBUSX
TOMOT€HHOI'0 U reTepOreHHOro Karanusa;
2) pacyeT CKOpOCTel Hepa3BeTBIeHHbIX
L[eMTHBIX peakiuii; 3) pacueT cKopocTei
(hoTOXMMUYECKUX peakLMi, pacyeT
KBAaHTOBOTO BbIX0/1a; 3) pacueT CKOpOCTeun
reTeporeHHbIX peaklyi B yCIOBUSIX

b dy3MoHHOTO U KUHETUYeCKOTO
pPeXXUMOB 4) pacueT CKOpoCTei
XUMHYeCKUX peakLMu 10 TeOpruu
aKTUBHBIX CTOJIKHOBEHUI; 5) pacueT
CKOpPOCTeM XUMUYeCKUX pPeakLdd 1o
TEOpPUU MepexoJHOr0 COCTOSTHUS

Htoro

OIIK-1

6 Teopusi ropenus. ['opeHue ra3os u
KOH/JeHCUPOBAHHBIX CUCTEM.

1) pacuet TemriepaTyp BOCI/IaMeHEeHHUsI
rasoBbIX CMecCel; 2) MOCTpoeHre
3aBUCHMOCTeH TeMIiepaTypbl TOpeHus B
peakTope K/jeasbHOTO CMeLUBaHus JJist
ra3oBOI CMeCH OT MacCOBOTO pacxo/a

OIIK-1
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cMecH; 3)pacueT KPUTHUYEeCKUX TeIIOBbIX
TIOTOKOB; 4) orpe/iesieHre pacrpe/ieneHus
Temriepatyp Bo GpoHTe JaMUHAPHOTO
TJlaMeHU, OLleHKA [ITUPUHBI 30HbI TOPeHUsT
(30HBI TTO/IOTPEBA).

HToro

Wtoro 3a cemecTp

20

9. CamocrosiTesibHas1 pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

tabmumme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTIbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITETEHIIUH
4 e
5 =
9 s 5
o & v T
Buapl camocTosiTeIbHOM s > o
Ha3Banus pa3zenos g " =T @DopMbI KOHTPOJIS
9] g g
paboTbl o s g
=S a =
o, e 2
= S
2 ceMeCTp
1 DHepreTuka ITogroroBka K 2 OIlK-1 JomarirHee 3ajanue, 3ayer,
XUMHUUeCKUX Peakiuil MpaKTUYe CKUM 3aHSATUSIM, Ortuer 10 y1labopaTopHOM
ceMHHapaM pabore
ITpopaboTKa JIeKIOHHOTO 1
Marepuasna
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
Ntoro 7
2 XvMHUueckoe [ToaroroBka K 2 |OIIK-1 [omaiiiHee 3azianuve, 3auer,
paBHOBeCHe MPaKTUUeCKUM 3aHSITHUSIM, Ortuet 1o 1abopaTopHOM
ceMHHapaM pabore
ITpopaboTKa JeKIIMOHHOTO 1
MaTepuasna
OdopmeHue O0TUETOB T10 4
naboparopHbIM paboTam
Utoro 7
3 XuMmnueckasi KWHeTHKa. |IloAaroroBka K 6 OIIK-1 JomarirHee 3ajanue, 3ayer,
®dopMasibHast KUHeTHKa MpaKTAYe CKUM 3aHSATUSIM, OrtueT 1o 1abopaTopHOM
ceMHHapaM pabore
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
Ntoro 12
4 3aKOHOMEpHOCTH [Toaroroska K 4 |OIIK-1 3auet, KoHTpoO/bHASA
TPOTeKaHUsl HEKOTOPbIX | IPAKTUUeCKUM 3aHSTUSIM, pabora, Orpoc Ha
XUMHYEeCKUX TPOLIeCCOB | CeMUHapaM 3aHaTUSAX, OTUeT 1o
nabopatopHoii pabore
ITpopaboTKa JeKIIMOHHOTO 2 paTOpHOU p

Marepuasa
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OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

Utoro 10
5 Teopus ckopocTeit [TpopaboTKa 1eKIIMOHHOTO 1 OIIK-1 KoHTposbHasi pabota
3/IeMeHTapHbIX Marepuasa
XMMUUYeCKUX peakLvii Vitoro 1
6 Teopust ropeHus. [ToaroroBka K 6 OIIK-1 3aueT, KoHTpO/bHasA
T'openue rasos u MPaKTUYECKUM 3aHSATUSIM, pabora, Tect
KOH/IeHCUPOBaHHBIX ceMHHapam
CHCTEM. ITpopaboTKa JIeKIMOHHOTO 1

Marepuasa

Ntoro 7
Wroro 3a cemectp 44
Ntoro 44

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1sl 97IeMEeHTOB KOHTPOJIsI

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI

o . MakcumasnbHbIN
o MaxkcumanbHbIN MaxkcumanbHbIN
DeMeHThI yueOHOMH Oasu 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 cemecCTp
Koncriekr 5 5 2 12
CaMOIIOIrOTOBKHU
KoHTtposnbHast pabora 10 10 5 25
Ornpoc Ha 3aHATUAX 10 10 5 25
Otuet no 10 10 5 25
VIHJUBU1YaJIbHOMY
3a[JaHUI0
Ortuet o ysabopaTopHO 5 5 3 13
pabote
Ntoro Mmakcumym 3a 40 40 20 100
TIepUoz,
Hapacraroiym utorom 40 80 100 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcMMaabHOW CyMMBbI OasioB Ha aary KT 3
11
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< 60% oT MaKCMMasnbHOM cyMMbI OasinoB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol110)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporuo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMALMOHHOE 00ecreyeHHe AUCIUILITMHbBI

12.1. OcHoBHas /MTEparypa

1. KoporuH H.B. O61miast xumus : YueOHUK JJisi TeXHUUeCKUX HarpaB/ieHUH U CrielidaibHOCTel
BY30B - 7-e u3[., uctp. - M. : Beicias mikomna, 2006. - 556[4] c. : wn., Tabn. - (ITobeauTesns KOHKypca
yueOHUKOB). - bubmuorp.: c. 546.- [IpeaM. ykas.:c. 547- 558. (Hamuuue B 6ubmioteke TYCYP - 220 3k3.)

2. OcHoBbl 00melt 1 ¢u3nyeckoid XuMuK [DneKTpoHHBIM pecypc]: Yue6Hoe mocobue / M.B.
TuxoHoBa, WM.A. EkumoBa; TOMCKMII TOCyAapCTBEHHBIM YHUBEPCUTET CHCTEM VIIpaB/IeHUS U
paguosnekTpoHuku (Tomck), Kadeznpa 3/eKTPOHHBIX TEXHOJIOTMA U SKOJTOTMYECKOTO MOHUTOPWHTA. —
OneKTpPOH. TeKCToBble nAaH. — Tomck: 2015, 200 c. [DnekTtpoHHblM pecypc] - Pexxum pgoctymna:
http://edu.tusur.ru/publications/5136, cBOOOAHBII.

12.2. lono/iHMTe/ILHAA JIMTepaTypa

1. Tnuuka H.JI. O6mas xumust: YuebHoe rocobue s By3oB / H.JI. I'nubka. — 11-e uzg.—M-J1.:
Xumwst, 1964. — 688c.: un.; Tabn. — VimeH. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmoreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckass xumus : YueOHoe mocobue s By3oB / H. C. AXmeToB. -
M. : Beicmas mikosa, 1969. - 638[2] c.: un. — Ipeam. ykas.: c. 629-639. (Hammuure B 6ubmuoreke TYCYP
- 15 9K3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHrnHa; MuHHCTEPCTBO 0Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUI TrOCyJapCTBEHHBIM YHUBEPCHUTET CHUCTEeM YIIpaB/leHUs U
paguosnekTpoHuky, Kadeznpa TexHonornu pagnosieKTpoOHHOM anmaparypsl. - Tomck : TMIIIO, 2000. -
157 c.: un. (Hanuuure B 6ubmoteke TYCYP - 31 3k3.)

4. Tnuuka H.JI. 3agaun v ynpaskHeHus 10 o01eld xuMuu : YdeOHoe mocobue fist By30B / H.JI.
I'mubka. - 20-e u3z., crepeotun. — M.: Xumus, 1973. — 263[1] c.: w1 — B. 1. (Hanmuune B O6HOIMOTEKE
TYCYP - 38 3k3.)

5. Xumwus [OnekTpoHHBI pecypc]: yuebHoe mocobwe / E. B. UukuH; Tomckuid
rOCy/JapCTBEHHbIM YHUBEPCHUTET CHUCTeM yIipaBjieHus U paauosnekTpoHuku (Tomck), Kadenpa
Pa/IM03/1IeKTPOHHBIX TEXHOJIOTHI U 9KOJIOTUYECKOT0 MOHUTOPUHTA. — D/IeKTPOH. TEKCTOBbIe /jaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.i. (https://edu.tusur.ru/training/hublications/1138) [OneKTpoHHbIH
pecypc] - Pexxum gocrtyma: http://edu.tusur.ru/publications/1138, cBo6oaHbIM.

6. Yukun E.B. Xumus [TekcT]: yue6Hoe nmocobue / E. B. UukuH; MuHHCTEpCTBO 00pa30oBaHUs U
Hayku Poccuiickoii ®Pepepaijuy, TOMCKUII TOCYJapCTBEHHbI YHUBEPCUTET CHUCTEM YIIpaB/leHUs U
paano3ieKTpoHuku (Tomck), PakynbTeT JUCTaHIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170
C.: wi. — bubmorp.: c. 157. (Hanmuune B 6ubroreke TYCYP - 62 3K3.)
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7. Kykun, I1aBen ITaBnoBuu. Teopusi ropenus v B3pbiBa [Tekcr] : yue6HOe mocobue [ijist BY30B /
I1. TI. Kykun, B. B. FOmmH, C. I. EmenssaHoB ; T'ocymapcTBeHHOe o0pa3oBaTe/ibHOE YUpeXeHHe
BBICIIIEr0 TipodeccroHanbHOro obpa3oBanus "HOro-3amafHblii rocymapcTBeHHbIM yHuUBepcuteT' (M.),
Poccutickuii rocyjlapcTBeHHbIN TexHosornueckuii yauBepcureT um. K. 3. I{uonkoBckoro (MATU-PT'TY
). - M. : FOpaiit, 2012. - 436 c. : un. - (bakanasp). - bubmmorp.: c. 433-435. - ISBN 978-5-9916-1672-0 :
361.90 p., 500.00 p. (Hamuuuie B 6ubmoteke TYCYP - 7 9K3.)

8. EBceeB, Anekcanzp MuxannoBud. MaremaTuyeckoe MOJeIUPOBaHWE  XHUMHUECKUX
paBHOBecuii [TekcT] : HayuHoe u3ganue / A. M. EBcees, JI. C. Hukonaera. - M. : MI'Y, 1988. - 192 c. -
2.00 p. (Hamuuue B 6ubmorteke TYCYP - 2 3k3.)

9. Pemmnckuii, Cepreii MapkoBuu. BBefieHre B XUMHUeCKyr0 (M3UKYy MOBEPXHOCTU TBEPbIX
tesn / C. M. PeruHckuit ; pen. : A. B. PxaHoB ; Poccuiickasi Akazemusi HayK, CHOMpCKOe OTesieHue,
VHCTUTYT GU3MKM MOMYyTIPOBOJHUKOB. - M. : Hayka, 1993. - 221[3] c. : w1 - Bubmuorp.: c. 215-217. -
Yka3.: c. 218-219. - Tlpeam. yka3s.: c. 220-222. - ISBN 5-02-030309-7 : b. u. (Haimuuue B GuOIMOTEKE
TYCYP - 2 5k3.)

10. IItunnep, Bonbdraur. YpaBHeHue AppeHuyca W HepaBHOBeCHasi KMHeTHKa : Ilep. c aHru. /
Bonbdranr tunnep; ITep. A. B. XauosiH, Pen. JI. C. IMonak. - M. : Mup, 2000. - 176 c. : w1 -
bubmorp.: c. 167-174. - ISBN 5-03-002969-9 (B mep.) : 44.00 p. YK 541.124 PYB 54 (Hanmuuve B
oubmioreke TYCYP - 4 3k3.)

11. [JenbmoHn, b. KuHeTHKa reteporeHHbix peakiuii [Tekcr] : HayuHoe u3znaHue / b. [lenbMoOH ;
niep. H. M. Baxkun ; pex. B. B. Bongsipes. - M. : Mup, 1972. - 554 c. - [1ep. c dp. - bubmmorp.: c. 546. -
b. 1. (Haymmume B 6ubmoteke TYCYP - 1 3k3.)

12. ®usnueckass xumus : yueOHUK s By30B: B 2 kH. / H. K. Bopobwes, 1. H. T'ognes, K. C.
Kpacuos ; pen. K. C. KpacHos. - M. : Beicimag mkoma, 1995 - . Ka. 1 : CrpoeHue BeljecTsa.
TepmoaMHaMUKa. - 2-e u3J., riepepad. u fom. - M. : Beicias mkomna, 1995. - 512 c. : un. - (B mep.) : B. 11.
(Hamuue B 6ubmioreke TYCYP - 1 3k3.)

13. ®usnyeckass xumus : yueOHUK s By30B: B 2 kH. / H. K. Bopobwes, 1. H. Tognes, K. C.
Kpacnos ; pexn. K. C. KpacHos. - M. : Breiciias mwkona, 1995 - . Ku. 2 : Onekrpoxumus. Xumuyeckas
KUHeTHKa U Katamu3 / U. H. TogHes. - 2-e u3f., niepepab. u for. - M. : Boicmias mikosa, 1995. - 319 c. :
(Hamuue B 6ubmioreke TYCYP - 1 3k3.)

12.3. YueOHO-MeToANYECKOE TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. Xwumusi [DneKTpoHHBIN pecypc]: MeToguueckue ykas3aHusl [jisi TIPOBe/leHUs MpaKTUueCKUX
3aHATHUN U OpPraHU3alUM CaMOCTOSITeNbHOW paboThl CTYAEHTOB MO JUCLMIUIMHe «Xumus» / TrxoHoBa
M.B., 2015. — 21 c. [OnekrpoHHbili pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/5137,
CBOOOZHBIM.

2. Ywkun E.B. Jlaboparopsbie paboTel mo xumuu [TekcT]: yuebHO-MeToAHYecKoe mocobue /
E.B. UYukuH; MunucrepctBo ob6pa3zoBanusi Poccuiickoit Penepauyy, ToMCKHiI TOCyAapCTBEHHBIN
YHUBEDCUTET CUCTeM yripaBiaeHus U paguosnekrpoHukd (Tomck), Kadenpa paarosneKTpoHHBIX
TEXHOJIOTHHA U KO/Ioruueckoro Mmouutopunra. — Tomck: TYCYP, 2012. — 77 c.: wn., Tabn. - bubmmorp.:
c.73. (Hamuuue B 6ubnmoreke TYCYP - 51 3k3.)

3. Uukun E.B. COopHUK 3ajady W ympaxHeHnid mno obmeit xumun: [Tekct]: YuebHo-
MeToauueckoe nmocobue / E.B. UukuH, pen. KaHi. xuM. Hayk A.W. T'anaHos; per. C.51. AnekcaHzapoBa;
MuHucTepcTBO 00pa3oBanusi Poccutickoit ®eneparyn, TOMCKUI TOCyjapCTBEHHBIN YHUBEPCUTET CUCTEM
yripaByieHUst U pafuo3ieKTpoHuku (Tomck), — Tomck: ToMcKuil rocysapcTBeHHbI YHUBEPCUTET CHUCTEM
yrpaB/ieHus: U pafii031eKTpoHUKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3K3., cu3 5: 5 3K3.; ayH/1: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmoreke TYCYP - 100 3k3.)

4. Yuxkun E.B. JlabopatopHble paboTel 1O XWMHUH [DneKTpoHHBIA pecypc]: yueGHO-
MeTouueckoe rocobue / E.B. UukuH; ToMcKuil rocysapcTBeHHbI YHUBEPCUTET CHUCTeM yTIpaB/ieHUs U
paguosnekTpoHuKH (Tomck), Kadeapa pasrosneKTpOHHBIX TEXHOIOTHUI U 5KOI0TMYeCKOr0 MOHUTOPUHTA.
— OnekTpoH. TeKcToBble AaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [OnekTpoHHBIN pecypc] - Pexum
pocryna: http://edu.tusur.ru/publications/3020, cBoGOAHBIA.

5. Yukun E.B. CO0OpHUK 3a/jau ¥ ynpaXHeHUH 1o o01mel xuMuu: [DeKTpoHHbIN pecypc] / E.B.
YukuH, ToMCKMI rocy/jlapCTBeHHbI YHUBEPCUTET CUCTeM YIIpaBjieHUs W paJuo3/eKTPOHUKH (ToMck),
Kadezpa paii03/1eKTPOHHBIX TEXHOJIOTHI U 9KOJIOTHUECKOTO0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBLIE J]aH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHblli pecypc] - Pexum goctyma:
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http://edu.tusur.ru/publications/642, cBoOOHBIIA.

6. Teopusi ropeHusi W B3pbiBa: MeToAUUYeCKHe yKa3aHWsS TI0 TIPAaKTUUECKUM 3aHSATUSIM U
camocTositesibHOM pabote / XopeB M. E. - 2012. 16 c. [OnekrpoHHbIN pecypc] - Pexum poctyra:
http://edu.tusur.ru/publications/2110, cBo60OAHBI.

7. OcHOBBI pU3UKU TOpeHUs U B3pbiBa: YueOHoe mocobue / Xopes U. E., Kosnos B. C. - 2012.
141 c. [DnekTpoHHbBIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/1908, cBo60AHBIH.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. http://edu.tusur.ru — HayuyHO-0Opa30BaTe/LHbIN MOPTA
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMAaLIMOHHO-CIIPABOYHbIE
pecypchbl
3. http://elibrary.ru — HayuHas 37eKTpoHHas OUOIMOTEKA
4. http://www.twirpx.com — 3/1leKTPOHHbIe KHWUTY 110 XUMUH

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
XUMUUeCKasi TIOCy/ja, XMMHUYeCKre peakTHBbI, KaJlOpUMeTpbl, HA00p apeoMeTpOB, BoAsHast OaHs,
TePMOMETPBI, J1eKTpUYecKas IVINTKa, MeTa/l/InueCcKre U rpauToBble 3/1eKTPO/bI, IITaTUBHI.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO [omkeH 3HaTh 6a30BYI0 TEPMUHOJIOTHIO,
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO OTHOCSALLYIOCS K XUMUYeCKOU
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TepPMOJMHAMUKe, XUMUUeCKON KHUHETHKE U
TOJIOXKEHU M, 3aKOHOB U METO/IOB €CTeCTBEHHBIX | TEOPHH KaTajn3a U FOpeHusi, OCHOBHbIE
HayK U MaTeMaTUKU TIOHATHUSA Y 3aKOHBI, JieXKalljie B OCHOBe

Pa3/INYHBIX METO/IOB TEOPETHYECKUX
pacyeToB XMMUUYECKUX TIPOLIeCCOB
OCHOBHbIE (PM3UKO-XUMHUECKHe TIPOLIeCChI,
TIpOTEeKarolIe NPy TOPeHUU Ta30B U
KOHZIEHCHPOBAHHBIX BEIIeCTB METO/IbI
WHTUOMPOBaHUS U KaTain3a
CaMOYCKOPSIOLIMXCST PeaKLUi ;

[omkeH yMeTh TeOpeTHueCKU
PaCCUMTBIBaTh U IKCITIEPUMEHTA/ILHO
OTIpeJiesisiTh TePMOIUHAMUYECKHE U
KUHETHUEeCKHe TI0Ka3aTe/ T XUMUUeCKUX
TIPOLIECCOB, B TOM UKCJIe TIPOLIeCCOB
KaTa/in3a, UHr'MOMPOBAHMs, TOPEHUS
TIPO/IEMOHCTPHUPOBATD CBSI3b MEXKY
Pa3/IMYHBIMU (HU3UKO-XUMUYE CKUMHU
MeTO/laMH UCC/Iel0BaHUs, CTPYKTYPOU U
CBOMCTBaMH BeIL[eCTB OCYI[eCTBUTH BLIOOP
COOTBETCTBYIOIIEr0 (PU3UKO - XUMUYECKOTO
MeTO/Ia UCC/IeJOBaHUs B 3aBUCUMOCTH OT
WCCJIelyeMOTo TIpoLiecca 1 ToCTaBIeHHOU
3a/lauu; UCTIO/b30BaTh 3aKOHOMEPHOCTH
(bU3MKO-XUMHUeCKUX TPOL[eCCOB U
(U3UKO-XUMUUECKHE METO/IbI
WCCJIeIOBaHUS TIPY BBITIOJTHEHUH KYPCOBBIX
Y IMTUIOMHBIX pabOT ¥ UHTEpHpeTaruu
9KCIIepUMeHTa/bHBIX IaHHbBIX;

[ormkeH BafieTb 0CHOBaMH TEOPUHU
dbyHZaMeHTa/bHBIX pa3fesioB XUMUU
(mpexxzie BCero HeOpraHW4yeCckou 1
(bu3rYecKol XMMUK) MeToZaMu
perucrpanyu 1 06paboTKH pe3y/bTaToB
XUMHYeCKUX IKCIIEPUMEHTOB MeTO/jaMU
oTbopa MaTepuaria Jijisi TeOpeThyeCKIX
3aHATUM U TabopaTOpHBLIX paboT MeToZaMH
TIOCTAHOBKH 3a/1au TIPUKJ/IaTHBIX
WCciejoBaHUM B U30paHHOM 00/1acTh
XUMUH, TIPOBEZIEHUsT UCCIIeIOBAHUI U
WHTepIIpeTaluy pe3y/bTaToB,;
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OO1e XapaKTepPUCTHKH TIOKa3aTeseld M KPUTEPUEB Ol€HWBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TipYBeZieHbI B Tabmutie 2.
Tabsuria 2 — OO61Me XapaKTePUCTUKH TIOKa3aTe/iel ¥ KpUTEpHEeB OLIeHUBAHUST KOMIIETEHITHIA T10 Taram

ITokaszarenu u
KpUTepuur

3HaThb

Ymets

Bnagets

OT/IMUHO (BBICOKUI
YPOBEHb)

Ob6nagaet (hakTHUe CKUMHU
U TeopeTHYe CKUMH
3HaHWSIMU B TIpefiesiax
M3y4aeMou 006/1acTH C
MMOHUMAaHWeM TPaHHUI]
TIPUMEHHMO CTH

OO6nasaeT AMara3o0HOM
MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,
abcTparupoBaHust
ripobsiemMm

KoHTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPILLEHCTBYET JAeUCTBUS
paboThI

Xoporiio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Auana30HOM

BepeT OTBeTCTBEHHOCTH 34

YPOBEHB) TIPOLIeCCHI, 00IIe NPaKTUYeCKUX YMEHUH, | 3aBeplieHue 3aJa4 B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZIJIsl pellieHnsT | UCC/IeI0BaHuUH,
r3yuaemoi obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6acTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosITENTHCTBAM B
peliieHUH ipobiem

YnosnerBoputenbH | Obmazaet 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

0 (TIoporoBbIi 00IMMY 3HAHUSMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOIeHU U

YPOBEHB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

3ajau

MaTeMaTHuKU.

2 Pea/3anusi KOMIeTeHIIUH

2.1 Kommnerennusa OITK-1
OIIK-1: criocoGHOCTBIO TIPEACTaB/IsATh a/leKBaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWM HayuHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWH, 3aKOHOB M METO/JOB eCTeCTBEHHbIX HayK U

[nst bopMUpOBaHKST KOMIIETEHIIMH HEOOXOAUMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TPUMEHsieMble [Jiss STOr0 BHUIbl 3aHATUNA W UCIOJb3yeMble CPeJCTBA OLI€HUBAHUS
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCIIO/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMS

Tabmwia 3 — Tansl

CTpOEeHHe aToMa,
XUMHYeCKHe 31eMeHThI U
WX COeMHEHUs], CBOMCTBa
BeIleCTB U UX
peakLMOHHYIO
CIIOCOOHOCTB, 001IHe
3aKOHOMEPHOCTHU
MIPOTeKaHUsI XUMUYe CKUX
peakLvii; XUMUUeCKYH0
TePMOJUHAMUKY U
KUHETHKY; SHEPTeTHKY
XUMHYeCKUX TPOLIeCCOB,
XUMHueckoe U (haszoBoe
paBHOBecCHe,
peakKLMOHHYIO
CIIOCOOHOCTD BEILeCTB;
3aKOHOMEPHOCTHU

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue CrygeHT 3HaeT: OCHOBHbIe | CTyZeHT ymeerT: CryzneHT Bajeer:
3TaroB TIOHATYS Y 3aKOHBI XMMUH, | UCII0/Ib30BaTh HaBbIKAMU [10CTAaHOBKY U

TeopeTUuecKue 3HaHUsI
JJ1s1 peleHus
MpaKTUueCcKuX 3ajjau, Ajsi
HMHTepIrpeTaLuu
pe3y/bTaToB
SKCIieprMeHTa

NIpOBe/leHUsI
SKCTiepuMeHTa, 06paboTKu
pe3y/ibTaToB
SKCIieprMeHTa
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MPOTeKaHUs
3/1eKTPOXUMUYE CKUX
TMPOLIeCCOB, MPOLIeCCHI
KOpPPO3UH MeTasljIoB U
METO/IbI 3aIIUThI OT
KOPPO3UM.

Bunpl 3aHATHI

* VHTepakTUBHbIE
NpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocrodTenbHas
paborta;

* JHTepakTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
JIeKLIUY;
 [lpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
TpaKTAYe CKUe 3aHATHS;
* JlaboparopHble
3aHATHS;

* CamocTodTenbHas
pabora;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

» JloMalllHee 3a/jaHue;
* Otyet no
VHAUBUyaJIbHOMY
3a/laHUIo;

* Oripoc Ha 3aHATHSIX;
e 3auert;

» KoHTposbHas pabora;
* Otyet no
naboparopHoii pabore;

» [lomalliHee 3a/laHue;
* Otyet no
VHAUBU/1yaJIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSX;
* 3auer;

* OtueT o
nabopatopHoi pabore;
* JlomalliHee 3a/laHue;
¢ OtueT o
WHIUBU/Yya/IbHOMY
3a/IaHUIO;

* 3auert;

* 3auert;

¢ KoHcnekT * KoHCrekT
CaMOIIOATrOTOBKY; CaMOIIOATOTOBKY;
» Tecr; * Tecr;
* 3auerT; * 3auer;
dopMyIMpOBKa TMoOKa3aTesell U KPUTepHeB OL|eHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabnuie 4.
Tabnuiia 4 — IToka3aTesu U KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnanets
OT1mnyHO * aHa/IM3UupyeT U * peliaer * cBOOOAHO omepupyeT
(BBICOKMIA YPOBEHb) | BOCIIPOM3BOJUT pa3HOIIaHOBbIE MeToAuYe CKUMU
B3aMMOCBSI3b MpaKTUYeCKHe 3a/jauul C YKa3aHUsIMHU K
XMMMWYECKUX TMOHATUNH U | OCO3HAHHBIM BBITIO/ITHEHUIO
3aKOHOB ; HCIT0/Tb30BaHHEM 5KCIIepUMeHTa U

* CcBOOOJHO
dbopmynupyet
XUMHUYEeCKHe 3aKOHbI;

* TpeJCTaB/IseT
CrocoObI U pe3y/bTaThl
WCITIO/Th30BaHUs
Pa3/TIMYHBIX XUMHUUEe CKUX
Mozienei;

* BOCIIPOW3BOJUT
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUS yuebHOTO

TeopeThyeCKUX 3HaHWH ;
* yMeeT NPUMEeHHUTh
TIO/TyYeHHbIe 3HaHUS ISl
WHTePIIpeTaLyu
pe3y/bTaToB
9KCIIePUMEHTa,
CaMOCTOSITe/IbHO
chopMyIMpoBaTh
BBIBO/IbI;

* CaMOCTOSITEe/IbHO
aHaM3upyeT
CBOZIUMOCTbD TIO/TYYeHHBIX

opraHusyeTt paboty B
KOMaH/ie;

* Ha BBICOKOM YPOBHE
CTPOUT rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3ynbTaThl
JKCIIePUMEHTa;

* CaMOCTOSITESTHHO
opraHusyet
JIOTIOJTHUATE/TbHBINA 3Tar
MOCTaHOBKH
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rocoous; pe3y/ibTaToB JKCIIePUMEHTA JIJIsI
* cBOOOJHO MU3/araer JKCIePUMeHTa C TOJTy UeHHsT
MaTepuas B yCTHOU U TeopeTHYe CKUMU YAOBIETBOPUTETHHOTO
nMcbMeHHOU (dopMe; NIpeJIoChIIKaMy; pesy/bTara;
* CaMOCTOSITe/ILHO
obpabarbiBaeT
9KCITePUMEHTa/IbHbIE
JlaHHbIe U COCTaBJISIeT
OTYeT B TeUEHHE
TJIAHUPYEMOTO 3aHSITHS;
Xopomwo (6a30BbIid | * MOHUMAaeT CBA3M * pelllaeT MpPakKTUUeCKHe | * KPUTHUECKU
YPOBEHb) MEXXYy Pa3/TUuUHbIMUA 3a7iaun 6a30BOTO YPOBHS | OCMBIC/TUBAET
XUMUYeCKUMU C UCTIO/Tb30BaHUEM MO/TyYeHHbIE 3HAHUS;
TIOHSITHUSIMU; TeopeThyeCKUX 3HaHUU * omnepupyet
* (dopmynupyet UM yuyeGHOro Mocobus; | MmeToAuuecKUMH
XUMUYeCKHe 3aKOHBI; * CaMOCTOSITEeSTbHO yKa3aHUsSIMH K
* uMeeT Npe/cTaBeHye | MOJ0MPaeT ¥ FOTOBUT /ifisl| BBIMIOTHEHUIO
0 XUMUUeCKUX MOJiefisIX; | KCIepuMeHTa 9KCIIePUMEHTa C
* aprymeHTHpyeT BbiGop | HeoOxopumoe TIOMOIIL[bIO PYKOBOZUTEISI
MeTO/ia pelleHus 3a/1auu; obopynoBanue; KOMaH/Ibl W/
COCTaBJIsIeT T/IaH * TIpUMeHsIeT MeTO/IbI TnperozasareJis,
pelLleHHs 3a/jauu; pellieHus 3a/iau B opraHusyet paboty B
* BOCIPOU3BOJUT He3HAKOMbIX CUTYaLUsIX, rpyI1iIie;
TeopeThyeCKUi * yMeeT KOPPeKTHO * B/ajieeT pa3HbIMU
Marepuarn C BbIpa)kaTh U cniocobamu
WCTIO0/Ib30BaHUEM apryMeHTHPOBaHHO rpeJioCTaB/IeHuUs
TEeOPeTUUYECKUX 3HAHUU 000CHOBBIBAThH XUMUYeCKOM
WM Y4eOHOro 1ocodus; | CXOAMMOCTB I0/IyYeHHBIX rH(MOopMaI[H, CTPOUT
* YaCTUYHO U3/1araeT pe3yJibTaTtoB rpaguueckue
Marepuas B yCTHOW U SKCIepuMeHTa € 3aBUCHMOCTH H
MUCbMEHHOH (opMe ; TeopeTHueCKUMU obGpabarbiBaeT
TIPEANOChIIKAMU C pe3y/bTaThl
TIOMOLL[bI0 PYKOBOAUTe/IsA | JKCIIepUMeHTa;
KOMaH/Ibl UH * obOpabarbiBaeT
TIperofiaBaTe/is; JKCIIePUMEHTa/IbHbIe
JTlAaHHbIE U COCTaBJISIET
OTYeT YaCTUUHO B
TeueHHe TIaHUPyeMOTO
3aHSITUSI CaMOCTOSITE/TbHO
WU TIPY TIOMOIIH
PYKOBOJUTE/IS] KOMaH/IbI
WU TIPeTofiaBaTe/is;
YII0B/IETBOPUTENILH | o JaeT oIpeJiesieHus * pellaeT MpakTUUYeCKWe | * BBIOJHAET
0 (TIOpOroBEIi OCHOBHBIX TTOHSATHH 3a7iaun 0a30BOTO YPOBHSI | 3KCIIEPUMEHT C
YPOBEHb) XUMUH ; C UCTIO/Tb30BaHUEM TIOMOIL[bI0 PYKOBOZUTEISI
* YaCTHUYHO yueOHOT0 1oCoous; KOMaH/IbI U/
(hopmynupyeT OCHOBHBIE | * yMeeT paboTaThb CO TIperozaBareis;
XUMHWYeCKHe 3aKOHBI, CTPaBOYHOM * crnocobeH KOpPeKTHO
(hakThbl, UJEH ; JIUTEPATypoH ; obpaboratb u
* BOCIIpOM3BOJUT * WCII0JIb3yeT NMPUOOpLI, | MPEJCTaBUTb Pe3y/ibTaThl
TeopeTHyeCKUM yKa3aHHbIE B OMIMCAHUHU 9KCIIePUMEHTa B
Marepuar C naboparopHoi paboTel; | Ipaduueckoi popme;
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MCI0/Tb30BaHHEM * yMeeT Npe/CTaB/sATh * COCTaB/isieT OTUeT I10

y4ebHoro nocobus; pe3y/bTaThl CBOei pesy/bTaTam

* 3HaeT OCHOBHbIE paboThi; 9KCIepUMeHTa YaCTUUHO

MeTOZbl pPelleHUst B TeueHHe TJIaHHPYyeMOro

TUIOBBIX 3a7lay U yMeeT 3aHATUS WIU B

VX TIPUMEHSITh Ha Heay/JUTOPHOe BpeMsi Py

TIPaKTHKE; TOMOLLIA PYKOBOJUTE/ISI
KOMaH/Ibl WU
rperniofiaBaress;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs] MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl (OPMHUPOBAaHUSI KOMIIeTEHLIMH B TpoLlecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOMOATOTOBKY

— Pa3zgen 1. Xumunueckasi TepmoAvHamuKa 1. IlepBbili 3aKOH TepMOJUHAaMUKW. BHyTpeHHsis
3Heprusi U 3HTaAbNUsA. 3akoH ['ecca. 2. TeroBoi 3¢ddekr xumuueckoro mnpouecca. QP u QV , ux
B3aMMOCBSI3b. 3aBUCUMOCTh TeruioBoro 3ddexkra ot Temreparypbl. 3. Terotbl o06pa3oBaHUS
coenuHeHui. CTaHJapTHOe COCTOsiHMe. MeTozbl pacueTa TeryioT oOpa30BaHMSl M3 TIPOCTBHIX BEIEeCTB.
Brruniciienue TernoBbiX 3((eKTOB peakiluii 1O TernoTaM 00pa30BaHMsl U CropaHUsi peareHToB. 4.
OHeprus CBsI3W — UCTHMHHAs W cpefiHsss. MeTofbl uX orpejesieHus. BbiuncieHue TemioBbiX 3¢QQeKToB
peakiuii Mo sHeprusiM cBsaseil. 5. Termmoemkocts razoB CP u CV | COOTHOLlEeHVE MeXJy HHMH,
3aBUCUMOCTb UX OT Temreparypbl. 6. TepmoguHamuyeckue (yHkimu U — BHyTpeHHsis sHeprus, H —
SHTa/bIUA, S — SHTponHs, F — cBobogHas sHeprus ['enbmronbiia, G — cBoOoAHas SHeprus ['ub6ca u cBsi3b
MeXXay HUMU. VIX BbIpa)keHHe yepe3 CTaTUCTUYeCKHe CYMMBI.

— Pa3zgen 2. Xvmunueckasi KMHETHMKa U XuMHueckoe paBHoBecue 1. CKOpPOCTb XUMHUeCKOU
peakuuy, 2. 3aKOH JJeHMCTBYIOLMX Macc, 3. KoHcraHTa ckopocTu peakimu 4. KuHeTnueckoe ypaBHeHHe 5.
Mexanusm peakuuu 6. OfgHOCTazulHbIe(3/1eMeHTapHble, MpoCThle) peakuuu 7. [lopsnok peakuuu 8
3akoH AppeHuyca 9 IlpaBuno TemneparypHoro ko3¢¢uiuenta Bant-T'odpda. 10 PaBHOBecHas u
HepaBHOBeCHas KuHeTHWKa 11. YcimoBue xumuyeckoro pasHoBecusi. KoHcTaHTa paBHOBecus. 12.
CTaHAapTHBIE TepMOJMHAMHUecKHe TI0TeHIManbl 00pa3oBaHMSl XUMHUECKHX coefuHeHHH. CBs3b
KOHCTaHTbl PaBHOBECHsI C U3MeHeHVeM CTaHAapTHOIO TepMOJMHaMHUueCKOro IoTeHLMasna B peakiyu. 13.
YpaBHeHMe M30TepMbl XUMHUYECKOM peakliyy. 14. 3aBUCHMOCTb TepMOgUHaMUUeCKuX noreHuuanos F u G
OT TeMIlepaTyphl U JaBjeHus. 15. 3aBUCUMOCTb KOHCTaHThI PaBHOBeCHsl OT Temrieparypsl. 16. BivsHue
[LABJIeHUs] Ha TI0/I0KeHHe PaBHOBECHS.

— Pasgen 3. 3aKkOHOMEpPHOCTM TPOTeKaHWs HEKOTOpbIX XMMHWUYeCKUX [pouecco 1.
Knaccudukaims cnokHbIx peakuyid. MeToq, cTaljMOHapHBIX KOHLIEHTPALMid U YC/I0BUS €ro PUMeHeHHUs.
2. IlocnepoBarenbHble peakiyuu. [Ipomexxyrounble BeljectBa. KuHetvka peakumu: A B C; TouHoe U
npubmkeHHOe pelieHUs. 3. YCKOpeHHe peakLyil 3a CUYeT XUMU4YecKod WHAYKUWHU. 4. [oMoreHHbIHA
KaTaau3: KHCIO0THO-OCHOBHOM, OKMC/IUTeIbHO-BOCCTAHOBUTE/bHbIM HOHAMU MeTas/ulOB IepeMeHHOMN
BaJIeHTHOCTH, (epMeHTaTUBHbI. KuHeTnueckass cxema Mwuxasnuca. 5. ABrokaranus. 6.
doroxumuueckue peakuyu. PoTOB0O30OyKAeHHe MoseKynd. [lepBuuHble (OTOXMMHUUECKHE TPOLIeCCHI.
OcHoBHble 3aKoHbI (hoToxumuu. KBaHTOBBIN Bbixof. PrnyopecueHius. TyiieHrne. XeMUTIOMUAHe CLEHLUS.
7. O¢dekTbl cpeabl B XUMWUYECKOW KUHeTHKe. Pojlb MOHHOM CW/bI pacTBOpa, AU3/IEKTPUYEeCKOU
NIPOHULIAEMOCTH, BSI3KOCTU. 8. Knaccudukauys pajukanbHbIX peakuyid. 9. Hepa3BeTBieHHble IielHbIe
peakiyu. CTafiuu 3apoXKAeHusi, MPOAO/DKeHHs1 U oOpbiBa Lerei. [ivHa uenu. TUMAYHbIE peakIUU:
BOJOpOZia C XJIOPOM, MOIMMepH3alys, KPeKWHI YIVIEBOLOPOJOB, WHHULMMPOBAHHOE OKUCJ/IeHUe
OpraHMYecKUX CcoeAuHeHWW. MeToabl oOnpefesneHHst 3/1eMeHTapHbIX KOHCTaHT ckopocTu. 10.
PasBeTBiieHHO-LlenHble  peakuuu. Kputuueckue ssneHus. IlomyocTtpoB BocmiameHeHus. Mertof,
KBa3MCTaLMOHAPHBIX KOHLeHTpalui. 11. Peakuinu ¢ BBIDOXKIeHHBIM pa3BeTBieHUeM. [lepekrcHas Teopust
IIPOLIeCCOB MeJ/IeHHOTO OKMC/IeHus. 12. YyacThe HOHOB MeTa//IOB IepeMeHHOM BajleHTHOCTH B
Pa3/IMUHBIX CTaJUSIX aBTOOKUCIeHUs. 13. IHrubupoBaHue TpOLIeCCOB OKUC/IEHMUSI.

— Paszgen 4.I'opeHue ra3oB MW KOH/JEHCHPOBAHHBIX CUCTeM 1. 3akhraHue ra3oBbIX CMeceu. 2.
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3akuraHve roproyey CMecd ra3oB HarpeTon CTeHKOW M WCKPOM. MUHHUMa/IbHas SHeprusi 3aKUraHusl.
3.JlamuHapHble nameHa. 4.BomHbl XxuMudeckoro mpeBpaiieHus. 5. JuddysrnoHHoe pacrnpocTpaHeHue
IJlaMeHd  (XO/ofHble  M30TepMHUueckhe IuilameHa). 6.TeroBoe — pacrpocTpaHeHue — IUIaMEHHU.
7.YCTOWYMBOCTh HOPMAJIbHOTO TODEHHsl ra3oB W KUAKOCTell. 8.I'opeHue B TypOy/eHTHOM IOTOKe. 9.
ABtoTypOynu3aius B Tiporiecce pacripoctpaHeHus muiameHd. 10.0co0eHHOCTH MeXaHW3MOB TOpPEHUs
JleTyuux U HeseTyuux BB, roMoreHHbIXx M CMeCeBbIX TOMJIMB, WMHULMpYyromMxXx BB, metamios. 11.
OneMeHTapHble MOZle/I TopeHrs. 12 .3aKOHOMepHOCTH MOCJIOMHOro ropenus. 13.HapylueHue ropeHust.
14. Kunetuka ropenus. 15. I'opeHre B roMOreHHbIX yCa0BUsIX. 16. ['opeHre B reTeporeHHbIX YC/IOBUSIX.
17. TlobouHbIe TIPOIIECCHI COMPOBOXKIAOIIHE TOPEHHE.

3.2 TecToBble 3agaHus

— 1. Xumnueckass TepMOJiJMHaMMKa OMpeZesisieT: a) TeryioBble 3(p(eKTbl pa3MIUUHbIX XUMUUECKHX
¥ (QU3MKO — XMMHUECKHX TpOoLieccoB; 0) BEPOSTHOCTh CaMOIIPOM3BOJILHOTO TPOTEKaHWs XWMHUECKOTO
rporjecca B TOM WM UHOM HarpaB/ieHUH; B) CKOPOCTb MPOTEeKaHUs XUMUUYECKOrO MpOoLecca; I') yCJI0BUS,
NP KOTOPBIX XMMHUecKas peakuusi OyZeT HaxOAWTbCSI B COCTOSHUM paBHOBecws. 2. V3yueHue
MIPOTEeKaHUsl XUMHUeCKUX peaklUid ¢ MO3WLUU TepMOJAWHAMUKK He TpeOyeT CBeleHWM 0: a) CTPOeHUM
MOJIeKY/T BeleCcTB, yYaCTBYIOIIMX B peakiuy; 0) MexaHM3Me IPOTeKarollell peakiiy; B) HauaJbHOM U
KOHEYHOM COCTOSIHUM CHMCTEeMbl; ) BHEIIHHUX YCJIOBMSIX, B KOTOPbIX HaxoguTcsi cuctema. 3. Ilog
TEepPMOJMHAMHUUECKOM CHCTeMOW TIOfipa3yMeBarOT: a) Habop CBOWCTB u3yuaeMoro o0ObekTa; 0)
OKpY)KalOLL[Mii Hac BHEILIHW MUp; B) M30paHHYIO COBOKYIHOCTb TeJ WA BellecTB, COCTOSIIIYIO W3
00/IBIIOTO YKC/Ia CTPYKTYPHBIX eWHUL] (MOJeKys, aTOMOB, MOHOB) U OT[e/IeHHYI0 OT BHeELIHed Cpeibl
orpeie/IeHHOM TpaHULIed WU MOBEPXHOCTBIO pa3fienia; I') PeakL[MOHHBIM COCyZl, B KOTOPOM IpPOTEKaeT
XMMHYeCKas peakliyisi, BMeCTe C OKpY’Karolljel ero BHellHeu cpesiou. 4. BHellHel cpefjoy 110 OTHOLLEHUIO
K TepMOAUHAMUUYECKOW CHUCTeMe SIB/SIeTCS: a) Ta 4YacTb IPOCTPAaHCTBA, B KOTOPOM OCYLLeCTB/SETCS
M3yJaeMblii porjecc; 0) OKpy)Karolljasi ee rpaHHLIA paszesna, HarpuMep, CTeHKH peaklOHHOTO COCY/a; B)
BCe TO, YTO HAxXOJUTCSl BHe IOBEPXHOCTU pasfiesia CUCTeMbI; I') COBOKYIHOCTb MOJIEKYJ, aTOMOB WJIU
VIOHOB XMMUUECKHX BellleCTB, YYaCTBYIOLUX B peakluu. 5. [loBepXHOCTb pasziesia TepMOgUHAMUYeCKOU
CUCTEMBI: a) Bceraa ObIBaeT peasibHOM; 0) SIB/SIETCS MeXaHUUeCKU >KeCTKOM, T.e. HeCTIOCOOHON U3MeHSITh
CBOM pa3Mepbl; B) MOXeT ObITh BOOOpa)kaeMOW WM YCJIOBHOM; TI') MOXKeT ObITh IMPOHUIAEMON U
TeruIonpoBofHONW. 6. M3o/nvMpoBaHHble CUCTeMbl OOMEHMBAIOTCS C BHeIIHeW Cpefjjoi: a) TOJbKO
BeIL[eCTBOM; 0) TOMBbKO SHepruvel; B) Kak BeleCTBOM, TaK M SHEpPrueii; r) He CoCcoOHbI 0OMeHUBATbCSl HU
TEéM HHU JPYTUM. 7. 3aKpbIThle CUCTeMbl 0OMEHMBAIOTCS C BHEIIHeH Cpefoi: a) TOJMbKO BEIeCTBOM; 0)
TO/IBKO HEPrHeld; B) KaK BelLjeCTBOM, TaK M SHepruei; ) He CrioCcoOHbI 0OMEeHHBATHCSI HU TéM HU [JPYTHM.
8. OTKpBITBIE CHICTEeMbI 0OMEHHBAIOTCS C BHELITHel Cpejol: a) TOJBKO BelleCTBOM; 0) TOJILKO 3Hepruei; B)
Kak BeIleCTBOM, TaK W 3Heprueii; r) He CriocoOHbI 0OMeHMBATbCS HU TeM HH ApyruMm. 9. K OTKphITBIM
cUCTeMaM OTHOCATCS: a) uesioBeK; 0) pacTuTe/libHble U >KUBOTHble K/I€TKU; B) TepMeTHYeCKU
PeaKL[MOHHBIM COCy/], B KOTOPOM TpOTeKaeT XUMUYecKasl peakiysi; I') m00oe )KUBOTHOe, HaCEKOMOe WITN
pacrenue. 10. B 3aBUCMMOCTH OT CBOEro COCTaBa TePMOJUHAMHUECKHe CUCTeMbI ObIBAIOT: a) 3aKPBITHIE;
0) M30/1MpOBaHHBIE; B) OFIHOKOMIIOHEHTHbIE WM TIPOCThbIe; T) MHOTOKOMIIOHEHTHbIE WIW CIOXKHBIE. 11.
[TprMepoM MpOCTOM CHUCTEMBI SIB/ISIETCS: @) COCY[, C BOZOM, B KOTOPOM I1/IaBal0T KyCOUKHU Jibfa; 0) 3eMHast
atMocdepa; B) COCy/, MMOJHOCTBIO 3arlOIHEHHBIN OTpe/ie/IeHHOW OpraHuYeCKOW >KUAKOCTBIO; T) 000
BOJHBIM pacTBop BellectBa. 12. IlpriMepoM CIOXXHOM TepMOJVMHAMHYECKOM CUCTEMbI SIBISETCS: a)
TpexdasHas cucteMa «jiel, — Bofa — rmap»; 0) 3eMHasi armocdepa; B) 000¥ BOJHBINA pacTBOP TOTO WA
VIHOTO BeL|eCTBa; ') peakL[MOHHBIN COCY/, B KOTOPOM OJJHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOZAHbIE, TaK U
KOHeuHble BeljecTBa. 13. ['oMoreHHO TepMOAYHAMUYeCKOW CUCTEMOM SIB/ISIETCSL: a) 3eMHasi atmocdepa; 6
) moboii BOAHBIN pacTBOp TOTO WM WHOTO BelleCTBa; B) ue/iOBeYeCKWil OpraHusM; I') COBOKYITHOCThb
BOABI, /bJa U BOJAHBIX MapoB. 14. l'eTeporeHHOM TepMOAWHAMUYECKOW CUCTEMOW SB/SETCS: a)
COBOKYTTHOCTb /IByX HEOTPaHMUEHHO CMELIMBAIOIINXCS KUAKOCTeH; 6) o0ble MeTaliMuecKre CrylaBbl; B
) 4ye/l0OBeYeCKH OpPraHu3M; I') COBOKYITHOCTb ABYX HeCMEIMBAIOLIUXCSI MeXAy 000U >KUAKOCTel. 15.
da3oii Ha3bIBaeTCS: a) Orpe/ie/ieHHOe arperaTHoe COCTOsIHUe BelllecTBa; 6) m000e B) COBOKYMMTHOCTh BCeX
OZIHOPOZIHBIX TI0 COCTaBy M CBOWCTBaM YacTell TeTEPOreHHOW CHCTeMbl; T') J/t00as 4acTh CHUCTEMB,
OTZleJIeHHasi OT [pPyTUX ee 4yacTel Orpe/ie/ieHHOM MOBEPXHOCThIO pa3fena. 16. [oMoreHHble cUCTeMBI: a)
MOTYT OBITb TO/NBKO OJHOKOMIIOHEHTHbIMH; 0) MOryT OBITh KakK OFHOKOMIIOHEHTHBIMM, TaK U
MHOTOKOMITOHEHTHBIMH; B) BCETZa COCTOAT M3 OLHOW (pa3bl; I') MOTYT COCTOSATh M3 HECKOJIBKUX ¢a3. 17.
[eTeporeHHbIe CUCTEMBI: @) He MOT'YT OBITh O[HOKOMITOHEHTHBIMH; 0) He MOTYT COCTOSITb U3 OFHOM (as3bl;
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B) BCerJa SIBASIOTCS MHOTOKOMIIOHEHTHBIMM; T) MOTYT OBbITb KaK OJHOKOMIIOHEHTHBIMH, TaK W
MHOTOKOMITOHEHTHbIMH. 18. MaKpoCKonuyeckKMM napaMeTpoM TepMOJUHAMHUUeCKON CHCTeMBI SIBJISIeTC:
a) ee Temrieparypa; 0) ee mMacca; B) COBOKYITHOCTh 3HAU€HHI pa3MepOB U TOTIO)KEHHH B TIPOCTPAHCTBE
BCEX COCTaB/SIOIMIMX CUCTEMY UacCTHUL]; ) COBOKYITHOCTb 3Hau€HUM CKOPOCTeH [BWKEHMUS BCEX
KWHeTUYeCKY aKTUBHBIX 4acThL] cucTeMsl. 19. K MMKpOCKOMueCKUM IapameTpaM CUCTeMbl OTHOCSITCS: a
) ee reoMeTpuhyeckue pa3Mepbl, HaripuMmep, o0wveM; 0) BenMuUMHA ee BHYTDPeHHEH JHepPruu; B)
COBOKYIIHOCTb 3HaU€HUM MacC BCeX COCTAaB/AIOIIMX ee YaCTHL]; I') COBOKYIHOCTb 3HaueHUN CKOpOCTeMn
JBIDKEHUS] BCeX KWHETMUeCKM aKTHUBHbIX 4actul, cucTtembl. 20. IIpuMepoM 3KCTEHCUBHOIO
TepPMOIMHAMUYECKOTO TIapaMeTpa SIB/ISeTCS: a) Macca TepPMOAMHAMUYEeCKOW cucTeMbl; 0) o0bem
TepMOJIMHaMHUYeCKOM CHUCTeMbl; B) TemrepaTypa TepMOAWHAMHUYECKOW CHUCTeMbl; TI) BeJWYMHA
BHYTpeHHel »5Heprud cucTteMmbl. 21. IlprMepoM HWHTEHCHMBHOIO TepMOZAMHAMUUYECKOIO IlapaMmeTpa
SIBJISIETCS: @) Macca TepMOAWHaAMHUecKoW cuctembl; 0) 00beM TepMOAMHAMHUECKOW CHUCTEMBI; B)
JlaBjieHe B  TOMOT€HHOM TepMOAWHAMUYEeCKOM CUCTeMe; T) IUIOTHOCTb B  TOMOTE€HHOU
TepMOJMHaMHyeckor cucteme. 22. CrauyMoHapHOe COCTOSIHWE XapakKTepHO: a) TO/NbKO /ISt
W30/TMPOBAHHBIX CUCTeM; 0) Aas /r000H  TepMOJUHAMHUYECKOM CHUCTEMbI; B) /I  OTKPBITHIX
TePMOIMHAMHUYEeCKHUX CUCTeM; T) [J/Is 3aKpbIThIX TepMoJuHamMHueckux cucteM. 23. PaBHOBecHoe
COCTOSIHME CHUCTEMbI XapaKTepPHO: a) TOMbKO [jii W30/IMPOBAaHHBIX CcucTeM; 0) s moboi
TePMOIMHAMHUYEeCKOM CHUCTEeMbI; B) [l OTKPBITBIX TepPMOJAMHAMUUECKUX CHCTEeM; T) [JJsl 3aKPbIThIX
TePMOJVHaMHUYeCKUX CUCTeM. 24. PaBHOBECHBIM SIBJIIETCSI TAKOe COCTOSIHME CUCTeMBbl, [IpY KOTOPOM: a)
BCe ee TepMOAWHaAMHUeCKUe TapaMeTpbl OCTAlTCS HEM3MeHHbIMA W OTCYTCTBYeT OOMeH sHepruei u
BEIIIeCTBOM C BHeITHel cpezoi; 0) HabsomaeTcsi paBHOIEHHBIM B 00e CTOPOHBI 0OMeH 3Heprueu umm
BeIlleCTBOM C BHEIIIHUM MHPOM; B) TOJIbKO C BHeIIHel cpe/joil OTCYyTCTByeT 0OMeH 3Heprueil B TOM WU
WHOM HarpaB/ieHWW; T) ee KaueCTBEHHbIM COCTaB oOcCTaeTcs HeusMeHHbIM. 25. JliobGoe
TePMOJMHAMHUUeCKOe COCTOSIHUEe CHUCTeMbl MOXKeT ObITh BBIP@XEHO: a) TOJBLKO HabopoM 3HaueHHil ee
MAaKpOCKOITMYeCKHX TapameTpoB; 0) TOMbKO HAaOOPOM 3HaUeHUI ee MUKPOCKOITMUECKUX TTapaMeTpOB; B)
Kak HabopoM 3HaueHW MaKpOCKOITMUeCKUX MapaMeTpOB, TaK U HaOopoM 3HaueHH MUKDOCKOTIMUeCKUX
rapaMeTpoB; T) B 3aBUCHUMOCTA OT BHJA CHUCTeMbI MO0 TOMBKO HAabOpPOM MHKDPOCKOIIMYECKUX
rapamMeTpoB, /MO0 TOMBKO HAOOPOM MaKpOCKONWYecKUX 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
[pyroe; B) U3MeHeHHe BO BPeMeHU 3HaueHWW OJHOIO WM/IM HeCKOJIbKMX MaKpPOCKOIIMYeCKUX MapameTpoB
CUCTEMBbI; T) COXpaHeHHe BO BpeMEHU HeU3MeHHbIMU UHC/IEeHHblEe 3HAuyeHWs] MaKpOCKOMHWYEeCKHUX
rapaMeTpoB cuctembl. 27. TIporeccel, A1 TpOTeKaHHs] KOTOPBIX He TpeOyeTcsl OKa3aHHe Ha CHUCTEMY
BHEIIIHETO  BO3/JIeMCTBUSI,  Ha3bIBAlOTCA: a) KPYyroBbiMu; 06)  HecamomnpoOW3BOILHBIMH;  B)
CaMOIIPOU3BOJIbHBIMY; I') CTalMOHAapHbIMU. 28. PeasbHble MpoLleCChl, MPOTEKarolle B INPUPOJE U B
OpraHu3sMe ueyioBeKa, C TOUKU 3peHUs TePMOJUHAMUKH MOTYT ObITh: a) TepMOIMHAMUUECKH 00paTUMbIMU
Y PaBHOBECHBIMH; 0) CaMOTIPOU3BO/ILHBIMU; B) CTAl[IOHAPHBIMU; ') TEPMOAMHAMUYECKH He0OpaTUMBbIMU
Y HepaBHOBeCHbIMM. 29. BHyTpeHHsIs 5Heprusi CUCTEeMbl: a) SB/sSETCS CYMMOM IOTEeHLMaJbHOM |
KUHETHUECKOW SHEepPruii BCeX COCTABJISIONIMX ee 4YacTull; 0) Mo)KeT OBITh JIeTKO OXapaKTepH30BaHa
abCoNMOTHBIM ~ YMC/IeHHBIM ~ 3HaueHWeM; B) OCTaeTCsi HeW3MeHHOW B  XOfie  COBepLIeHUs
TEePMOJJMTHAMUYECKOTO TPOILeCCa; T) SIB/IIeTCS COCTaBHOW YaCTbIO TIOTHOW WJTH OO0ITel SHEePTvU CUCTEMBI.
30. [lpu mnpoTekaHMM TepMOAWHAMHUYECKHX IIPOL[eCCOB BHYTDEHHsSI SHEpPrusi CHUCTeMbl: a) BCerga
OCTaeTcsl HeM3MeHHOH; 0) Bcera yMeHbIIIaeTCs; B) BCer[ja yBeIMUMBAETCS; T) MOXKET KaK YMeHBIIAThCs,
TaK U yBeJIUYMBATbCS.

3.3 3auéT

— IlpumepHsbI nepeyeHb BOIIPOCOB K 3aueTy: 1. TepmoanHaMuueckoe orpefiesieHHe TeIJIOBOIO
s(dexra peaku. 2. 3aBUCUMOCTb OT faBjeHUs U TeMmreparypbl. 3. 3akoH ['ecca. PacyeT TeroBbIX
3¢dekToB peakuyu 1o TabmyHbIM JaHHBIM. 4. TernoBble 3¢deKTsl peakiyii U TeraoBblAeIeHHe TP
IIPOTEKaHUM XUMHYECKUX [POLeCCOB. 5. YC/l0BHMe TepMOJVHaMUUeCKOIO paBHOBeCHSl CUCTeMbl. 6.
YpaBHeHMe H30TepMbl XMMUYeCKOM peakuuu. 7. HarpaBneHne xumuueckoro rmnpouecca. 8. Pacuer
XUMUAYEeCKOro paBHOBecusi. 9. PacueT KOHCTAHT paBHOBeCHs 1O TabIMUHBIM J@HHBIM - CTaHAAPTHBIM
sHeprusiMm ['mb6ca, Teryiotam 0Opa30BaHMS YW SHTPONMSM HHAWBUYaIbHBIX KOMIIOHEHTOB peakiuu 10.
CKOpOCTb XMMHYECKOM peaklMd. 3akoH JeuctByrommx wmacc. 11. Tlopsgok peakuyu. KoHcraHTa
CKOpOCTH. 12. DHeprus akTUBaLUU U 3aKOH AppeHuyca. 13. KuHetnueckue ypaBHeHUs U KUHETUYeCKUe
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kpuBble. 14. KuHeTWKa peakiuii TMpPOCTBhIX TUMOB. 15. Peakuyu mepBoro mopsiika (oOpaTvMble u
HeoOpaTUMble), peaklMM BTOPOTO TIOpsifika, peakLWd TpeThero Tmopsgka. 16. KuHeTnueckue
3aKOHOMEPHOCTU  CJIOKHbIX —peakuui. 17. TlocnemoBatenbHble peakumu. 18. [lapannenbHo-
rocsiejoBaresibHble peakiyd. 19. TIpubsvkeHHble MeTO[bI pellleHUss KUHeTHYeCKUX ypaBHeHHU. 20.
CKOpOCTH XMMHUECKHX Ppeaklvii, KMHeTHUeCKre ypaBHeWsi M YCJIOBUS MaTephajbHOro OanaHca B
OTKpBITEIX cucTemax 21. CompspkeHHble peakijuu. 22. [oMoreHHbi Karanu3. 23. ABTOKaTanus. 24.
Llenabie peakiyu. OCOOEHHOCTh KMHETHKH 1IETTHBIX MPOLIeCCOB. Pa3BeTB/IeHHbIE IIeMHbIe peakiuu. 25.
doToxuMHUueckre peakiuu. KBaHTOBbIM Bbixof. 26. [lepBuuHble (oToxumuueckve akthbl. Ilepenaua
sHeprun. 27. @nyopecuenuus u  ¢ochopocueruys. 28. Cencubummzanus. 29.0cobeHHOCTH
reteporeHHol KuHeTWKH 30. [uddy3Hbli ¥ KUHETUUYEeCKUNW peXUMbl TpoTeKaHusl peakiui 31.
3aKuraHyve rasoBbIX cmeced. 32.3akuraHve TOpHOYeM CMeCH ra3oB HarpeTod CTeHKOM U WCKpOM.
MHHHMaJIbHasl 3Heprus 3akuranus. 33. JlamuHapHble riaMeHa. BosiHbI XMMUUeCKoro rpespaiieHusi. 34.
IuddysnonHoe pacrnpocTpaHeHHe IIaMeHM (X0/ofHble H30TepMHYeckue MyameHa). 35. TeroBoe
pacrnpocTpaHeHye IaMeHd. 36. YCTOMUMBOCTE HOPMA/IbHOTO TOpeHUsi Ta30B U KuakocTel. 37.1'opeHue B
TypOy/ieHTHOM TOoTOKe. 38. ABTOTYpOy/IM3alusi B TIpoLiecce PpacrpoCTpaHeHWsi TIameHd. 39.
OcobeHHOCTH MeXaHU3MOB TOpeHus JeTyuux U Henetyuux BB, mertanios. 40. DneMeHTapHble MOjeNd
TOPEHUs.

3.4 Tembl JOMAIIHUX 3aJaHHN
— Tomoxumuueckue peakuu. Ponb geheKTOB TIOBEPXHOCTH U CBOOOAHBIX OOBEMOB B
TOMOXUMUYECKUX PeaKLUsX.
— Ocob6eHHOCTH MeXaHHW3MOB TODEHHs JIeTyYdx U HeymeTyuux BB, TOMOTreHHBIX M CMeCeBBIX
TOIIMB, UHULMUpYoLUX BB, Metanios.

3.5 Tembl HHAUBHYaNIbHBIX 3alaHUN
— XuMHYecKasi TepMOJMHaMUKa. DHepreTvka XMMUUeCKUX peakLuil
— XuMHUUecKass KUHeTHKa.
— XuMHUUYeCKOoe paBHOBeCHe.
— Karanmutuueckue peakLiuu

3.6 TembI ONIPOCOB HA 3aHATHUAX

— TepmoguHaMryeckoe ompeziesieHde TeryioBoro 3¢ ¢ekra peakiuu. 3aBUCUMOCTb OT JlaB/IeHUS
U TeMriepatypbl. 3akoH ['ecca. PacueT TeroBbix 3¢)(eKTOB peaki{uM 1Mo TabJUUHBIM JaHHBIM. TeroBbie
3¢ peKThI peaki1ii U TerJIOBbIle/IeHre MPH MPOTeKaHWH XMMUUeCKUX MPOLIeCCOB.

— YcnoBue TepMOJMHaMHUUeCKOrO paBHOBECHSI CHCTEMbl. YpaBHEHHWe W30TepMbl XUMUUeCKOMH
peakuyy. HarpaBieHre XuUMHMuecKoro mpotliecca. PacueT XMMHUeCKOro paBHOBecHs. PacyeT KOHCTaHT
paBHOBecHsl TIO Tab/JIMYHBIM JAHHBIM - CTaHJAPTHBIM 3HeprusiMm ['nb6ca, Teruioram oOpa3oBaHMS U
SHTPOIHUSAM UHUBHU/ya/IbHbIX KOMIIOHEHTOB peakLiiu

— CKopoCTb XMMUYECKOH peaklMd. 3aKOoH JeicTByromux macc. [Topsiiok peakimu. KoHcraHTta
CKOPOCTU. JHeprus akTUBallMU U 3aKOH AppeHunyca. KuHeTryeckue ypaBHeHUs U KWHETUUYeCKUe KPYBEIe.
KuHeTnKa peakijyii MPOCTBIX TUTOB. Peakiyu mepBoro nopsijka (oopatuMble 1 HeoOpaTUMbIe), peakLu
BTOPOIO MOPsiJKa, peaklMM TpeTbero mnopsjka. KuHeTHuyeckue 3aKOHOMEPHOCTH CJIOKHBIX peaKL{Uil.
[TocnemoBaresibHble peakivy, TapaieNlbHO-TIOC/IeA0BaTe/IbHbIe peakud. [Ipub/imKeHHbIe MeTO/bI
pellleHHs] KWHeTUUYeCKUX ypaBHeHWH. CKOPOCTM XUMMUECKHX peakLUi, KUHeTUYeCcKue ypaBHeus U
YCJIOBHUSI MaTepUabHOTO OaaHca B OTKPBITBIX CHCTEMax

— CormnpsbkeHHble  peakldd. [OMoreHHbI KaTtaau3. ABTokaranu3. LlermHble — peakLvu.
OcobeHHOCTh KWHETHKH IIeMHbIX MporjeccoB. Pa3BeTBiieHHbIe IjenHble peakiuu. POTOXMMHYECKHe
peakiuu. KBaHToBbIN Bbixo[. [lepBuuHbie ¢oToXUMUUecKue akThl. [lepesaua sHepruu. dnyopecLeHLUs
u ¢ochopocueniusa. CeHcubunmsarusa. OcobeHHOCTH TeTeporeHHOM KuHeTukH [uddysHeii u
KWHeTUUeCKU peXXUMbI IPOTeKaHHs peakLyit

— 3aXuraHue rasoBblX CMeCel. 3aKUraHve roproyel CMeCH ra3oB HarpeTOW CTEeHKOM U WCKPOW.
MUHUMasbHas SHeprusi 3aKuraHus. JlaMuUHapHble [7laMeHa. BOJHbI XUMHUUECKOTO TpeBpalljeHUs.
IuddysmuoHHOe pacrpocTpaHeHWe IUlaMeHM (XONOfHble M30TepMUYecKHe IuiameHa). TerioBoe
pacripocTpaHeHue TulaMeHU. YCTOMUMBOCTb HOPMa/IbHOTO TOPeHHsl ra3oB M J>KUJKocTeil. ['opeHue B
TypOy/ieHTHOM TMoToKe. ABTOTypOynu3aijsi B TpoIjecce pacrpocTpaHeHHsi TulaMeHH. OcobeHHOCTH
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MeXaHU3MOB I'OpeHHUs JIeTYyYuX U HejleTyuux BB, roMoreHHBIX U CMeCeBBbIX TOIUIMB, UHULIUPYIOLMX BB,
MeTaJl/IOB. DJleMeHTapHble MO/ie/Ii TOPeHUsl.

3.7 TeMbI KOHTPO/IbHBIX PadoT
— 1. XumMuueckoe paBHOBecHe
— 2. Xumuueckas KuHeTHKa. PopMasibHast KHHeTHKa
— 3. 3aKOHOMEepHOCTH IPOTeKaHUsI HEKOTOPBIX XMMUUeCKUX IPOL|eCCOB
— 4. Teopus ckopocTel 371eMeHTapHbIX XUMUUEeCKUX peakLvi

3.8 Tembl /1abOpaTOPHBIX padoT

— Ormpegenenue TerioBoro 3¢ dekra peaki[uyu HeUTpaau3aluu

— UW3yueHue BUSIHUS pa3/iWUHbIX (AKTOpOB (KOHLIEHTpalysi, TeMIlepaTypa) Ha CMellleHue
XMMHYeCKOTO PaBHOBECHSI

— V3yueHue BiusiHUS Pa3nMUHbIX (aKTOPOB (TIPUPOZA pPearvpyrolux BeljecTB, KOHLIEHTpaLys,
TemriepaTypa) Ha CKOPOCTb XUMHUYeCKOM peakivu

— U3yueHne MexaHM3Ma KaTaJlWTHUECKMX peakUWil. BinsiHMe KaTain3aTopoB Ha CKOPOCThb
XUMUAYECKOHN peakiui.

4 MeTtognueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/jau 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaJIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpeAesIoIIe TMPOIeypbl OLIEHUBAHUS 3HAHWH, YMEHWH,
HAaBBLIKOB M (WIM) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIHH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. Kopoeun H.B. O01ias xumMusi : YueOHUK il TEXHUUEeCKUX HAIrlPaBJIeHUH U CIelUaabHOCTeH
BY30B - 7-e u3[., ucnp. - M. : Beicias mikomna, 2006. - 556[4] c. : wn., Tabn. - (ITobeauTens KOHKypca
yueOHHKOB). - Bubsuorp.: c. 546.- [IpeaMm. ykas.:c. 547- 558. (Hamuuue B 6ubmioreke TYCYP - 220 3k3.)

2. OcHoBbl 00mieit 1 ¢pu3nyeckoid XuMuK [DneKTpoHHbIM pecypc]: Yue6Hoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMI TOCyJapCTBEHHbIM YHWBEPCUTET CHUCTEM YIIpaB/lIe€HUS U
paguosnekTpoHuku (Tomck), Kadeznpa 3/1eKTPOHHBIX TeXHOJOTMA U 3KOTOTMUYECKOT0 MOHUTOPHHIA. —
ONeKTPOH. TeKCToBble nAaH. — Tomck: 2015, 200 c. [DnektpoHHbIM pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/5136, cBoOOAHBI.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. Tmunuka H.JI. O6ijas xumus: YuebHoe mocobue ajis By3oB / H.JI. ['mubka. — 11-e usg.—M-J1.:
Xumust, 1964. — 688c.: un.; Tabn. — MiMeH. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heoprannueckast xumusi : YuebHoe mocobue ans By3oB / H. C. AxmeToB. -
M. : Beicias mikona, 1969. - 638[2] c.: wi. — IIpeam. ykas.: c. 629-639. (Hamuune B 6ubmioreke TYCYP
- 15 3K3.)

3. Xumus: YuebHoe mocobue / I B. CmupHoB, I. M. fIKkyHnHa; MUHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTEM  YIIpaB/leHUS U
paZiio3/1eKTpoHuKY, Kadegpa TexHO/MOTUM PaIM0O37IeKTPOHHOM anmaparyphl. - Tomck : TMII0, 2000. -
157 c.: wi. (Hanuune B 6ubmuoreke TYCYP - 31 3k3.)

4. Tmuaka H.JI. 3agauu u yrpakHeHus 110 o01rieit xumuu : YuebHoe rmocobue s By3oB / H.JL.
['muHKa. - 20-e wu3g., crepeoturt. — M.: Xumus, 1973. — 263[1] c.: un. — B. 1. (Hanmuuue B O6UGIMOTEKE
TYCYP - 38 3k3.)

5. Xumus [OnekTpoHHbI pecypc]: yuebHoe mocobwe / E. B. UYukuH; Tomckuii
rOCyJapCTBeHHbIM YHUBEPCUTET CHUCTeM yripaBieHusi U paauo3nekTpoHukd (Tomck), Kadeapa
PaJ103/1eKTPOHHBIX TeXHOJIOTUIA 1 5KOJIOTMUeCKOT0 MOHUTOPHHTA. — JJIeKTPOH. TEKCTOBbIe jaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.i. (https://edu.tusur.ru/training/hublications/1138) [DeKTpOHHBIMA
pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/1138, cBoGoHBIH.

6. UYwkun E.B. Xumus [Tekcr]: yuebHoe miocobue / E. B. Uuknn; MuHucTepCcTBO 00pa3oBaHus U
Hayku Poccuiickon ®epepanuy, TOMCKMM TOCy[apCTBEHHBbIM YHMBEPCUTET CHUCTeM YIIpaB/eHUsl M
paro3/1eKTpoHUKH (Tomck), PakyibTeT JUCTAaHIIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170

CornacoeaHa Ha noprane Ne 7889 24



c.: un. — bubmorp.: c. 157. (Hanuuue B 6ubmoreke TYCYP - 62 3k3.)

7. Kykun, ITaBen ITaBnoeuu. Teopusi ropeHus u B3pbiBa [Tekct] : yuebHoe rocobue Ajist By30B /
I1. TI. Kykun, B. B. FOumn, C. I. EmenbsHoB ; T'ocymapcTBeHHOe 0o0pa3oBaTellbHOE YupeXaeHHe
BhICIIIEro TpodeccroHanbHoro obpaszoBanus "HOro-3amafHblii rocyfapcTBeHHbIM yHuUBepcuteT” (M.),
Poccuiickuit rocynapcTBeHHbIN TexHonorudyecku yausepcuteT uM. K. 3. [lnonkosckoro (MATU-PI'TY
). - M. : FOpaiir, 2012. - 436 c. : un. - (bakanasp). - bubmmorp.: c. 433-435. - ISBN 978-5-9916-1672-0 :
361.90 p., 500.00 p. (Hamure B bubmioreke TYCYP - 7 9k3.)

8. EBceeB, Anekcanzp MuxalinoBuu. Marematvyeckoe MOJeNIMPOBaHWE  XUMHUECKUX
paBHoBecuit [TekcT] : HayuHoe u3zanue / A. M. EBcees, JI. C. Hukonaesa. - M. : MI'Y, 1988. - 192 c. -
2.00 p. (Hanmuuue B 6ubmoreke TYCYP - 2 3k3.)

9. Penmnckuii, Cepreii MapkoBuu. BBejieHue B XUMHUECKyl0 (PU3MKY TOBEPXHOCTH TBEPAbIX
ten / C. M. PermmHckuit ; pea. : A. B. PxxanoB ; Poccutickas Akazemus Hayk, CUOMpPCKOe OT/esieHue,
WHCTUTYT GU3UKH TTOMyNpoBOAHUKOB. - M. : Hayka, 1993. - 221[3] c. : w1 - bubmumorp.: c. 215-217. -
Yka3.: c. 218-219. - TIpeam. yka3z.: c. 220-222. - ISBN 5-02-030309-7 : B. 11. (Hasure B OHOIMOTEKE
TYCYP - 2 3Kk3.)

10. IITtunnep, Bonbdranr. YpaBHeHHe AppeHUyca W HepaBHOBeCHasi KWHeTHKa : Ilep. ¢ aHII. /
Bonbgraur Hltunnep; Ilep. A. B. XavosiH, Pen. JI. C. [Nonak. - M. : Mup, 2000. - 176 c. : um. -
bubmuorp.: c. 167-174. - ISBN 5-03-002969-9 (B mep.) : 44.00 p. YK 541.124 PYB 54 (Hamuuue B
ounbmioreke TYCYP - 4 3Kk3.)

11. JenbMmoH, b. KuHeTuka reteporeHHbix peakiyil [Tekcr] : HayuHoe u3gaHue / b. [lenbMoOH ;
nep. H. M. baxuH ; pex. B. B. Bongsipes. - M. : Mup, 1972. - 554 c. - T1ep. ¢ ¢p. - bubmuorp.: c. 546. -
b. 11. (Hamuue B 6ubmoTeke TYCYP - 1 3K3.)

12. ®wusnueckas xumus : yuyeOHUK 11 By30oB: B 2 ku. / H. K. Bopob6res, 1. H. T'ogues, K. C.
KpacnoB ; pen. K. C. KpacHoB. - M. : Beiciias mkona, 1995 - . Ku. 1 : CrpoeHue BellecTBa.
TepmoguHaMUKa. - 2-e u3f., epepab. u for. - M. : Beicmas mkosna, 1995. - 512 c. : un. - (B mep.) : b. 11.
(Hamuune B 6ubmoreke TYCYP - 1 3k3.)

13. ®wusnueckas xumus : yuyeOHUK 11 By30oB: B 2 ku. / H. K. Bopo6res, 1. H. T'ogues, K. C.
Kpacnos ; pexn. K. C. KpacHoB. - M. : Beiciias mkona, 1995 - . K. 2 : OnekTpoxumusi. XuUmMuyeckast
KUHeTHKa U Katanu3 / U. H. TogHes. - 2-e u3z., nepepab. u gor. - M. : Beicmas mikoma, 1995. - 319 c. :
(Haymrune B 6ubmoreke TYCYP - 1 3k3.)

4.3. YueOHO-MeToANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. Xwumus [DnekTpoHHbIN pecypc]: Metoguueckue ykasaHusl /il TIPOBeJleHUs] MMPaKTUUeCKUX
3aHATUH U OpPraHU3alUM CaMOCTOSITeNIbHOW pabOThI CTYAEHTOB MO JUCLIMIUIMHE «Xumus» / TrxoHoBa
M.B., 2015. — 21 c. [DnekTpoHHbIi pecypc] - Pexxum pgocryna: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

2. UYwkun E.B. Jlaboparopsbie pa6otsl mo xumuu [Tekct]: yuebHO-MeToAHUeckoe mocobue /
E.B. YukuH; MunucTepcTBO ob6pa3oBaHuss Poccuiickoii Peneparuy, TOMCKHM TOCyJapCTBEHHBIH
YHUBEPCUTET CHUCTeM yrpaBieHUss UM paauosnekTpoHuku (Tomck), Kadenpa paanosneKTpOHHBIX
TeXHOJIOTMM U 9KOJIOTMUeCKOro MoHuTopuHra. — Tomck: TYCYP, 2012. — 77 c.: wn., Tabn. - bubauorp.:
c.73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. Uwkun E.B. COOpHUK 3aau W yrhpaxHeHwid mo obmed xumum: [Tekct]: YueOHo-
MeTonuueckoe nocobue / E.B. UukuH, pen. kaHg. xuM. Hayk A.U. ananos; pew. C.f. AnekcaHaposa;
MunuctepcTBo 06pa3zoBanusi Poccutickoit ®eneparu, ToMCKUl TOCyAapCTBEHHBIN YHUBEPCUTET CUCTEM
ynpaeieHust U pagauo3nekTpoHuku (Tomck), — Tomck: ToMCKuii rocynapCTBeHHbI YHUBEPCUTET CUCTEM
yrpaBieHUs U pauo3neKTpoHUKy, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3K3., cu3 5: 5 3K3.; ayH: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmioreke TYCYP - 100 3k3.)

4. Yukun E.B. JlaGopatopHble pabOThl TI0 XWUMHMU [DNE€KTPOHHBIA pecypc]: yueOHO-
Metozunueckoe rocobue / E.B. UnkuH; ToMCKuii rocy/japCTBeHHbIN YHUBEDPCUTET CUCTEM YIIPABIeHUS U
pazuosnekTpoHukH (Tomck), Kadenpa pasiriosneKTpOHHBIX TEXHOJIOTHM M 5KOJIOTHYECKOTO MOHUTOPHHTA.
— DNeKTPOH. TeKCToBbIe faH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTponHHbIHM pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/3020, cBo60gHBIA.

5. UYwkun E.B. C60opHUK 3a71au ¥ yrpaKHeHHUH 10 001jeit xumun: [DnekTpoHHsI pecypc] / E.B.
UurikuH, TOMCKUI rocy/jlapCTBeHHbIN YHHBEPCUTET CHUCTeM YIIpaB/leHUsI U Pafii03/1eKTPOHMKU (ToMCK),
Kadezpa pasii0371eKTPOHHBIX TEXHOJIOTHI U 5KOJIOTMYeCKOT0 MOHUTOPUHIA. — DJIEKTPOH. TEKCTOBbIE []aH.
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— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHbi pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642, cBo60AHBIM.

6. Teopusi ropeHusi U B3pbiBa: MeToJuUecKue YKa3aHUs [0 TMPAKTUYECKUM 3aHSATUSIM U
camocTtosTe/bHOM pabote / Xoper M. E. - 2012. 16 c. [SnekTpoHHBIM pecypc] - Pexxum mocryma:
http://edu.tusur.ru/publications/2110, cBoOOHBIIA.

7. OcHOBBI (GDM3MKM TOPeHHs U B3pbiBa: YuebHoe rmocobue / Xopes U. E., Ko3nos B. C. - 2012.
141 c. [SnexTpoHHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1908, cBoboAHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1.  http://edu.tusur.ru — HayuHO-0Opa30BaTe/IbHBIN ITOPTA
2. http://www.chemistry.narod.ru,  http:/www.xumuk.ru —  HH(pOpPMaLMOHHO-CIIPABOUHbIE
pecypcsl
3. http://elibrary.ru — HayuHas 371eKTpOHHas1 OMOMMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH 110 XUMHUHU
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