MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b51.0.18

(uHOeKc OUCYUuniIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

duznyeckas u KOJUIOMJIHAadA XUMHUA

(Haumenosanue OUCYUNIUHbL)

10 HAMPABJICHUIO MMOATOTOBKH
19.03.04 TexHonorust NpOAYKIIMU U OpraHU3aIHs OOIIECTBEHHOTO MTUTAHUS

HaIpaBJIEHHOCTH (TIPOdUIIB)

OpraHmaum{ " YIIPABJICHUC MIPCANTPUATUAMU UHAYCTPHUU ITUTAHUSA

®opma o0ydeHUs: 3a09HAs
I'ox nabopa: 2022
O6mmas Tpynoemkocts: 4 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 5
dDopmMa KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaboparopHsble 4 4
IIpakTHueckue
PykoBo/1cTBO: KypcOoBbIe pabOTHI (IIPOEK- — —
to1) /| PT'P
IIpomexxyTouHas arrecraus 0,25 0,25
KonraktHas pabota 8,25 8,25
CamocrosTenbHas paboTta 132 132
KoHTpons 3,75 3,75
Hroro 144 144
AOKYMEHT MOAMWCAH

SNEKTPOHHOW NOANUCHIO

CepTtudumkar: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeneu;: byHeB AnekcaHap CusicaToBuy
[eiicTButeneH: ¢ 02.11.2022 po 02.11.2023




Pabouyto mporpaMmy cocTaBuiI:
npod, npod., 1.x.H., Ocranenko I'.1.

(OondxcHocmy, yueroe s3eanue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Peniensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miana
HaIpaBJICHUS MOATOTOBKH
19.03.04 TexHomorust NPOAYKIMU U OpraHU3alus 0OIECTBEHHOTO MUTAaHUS

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUIIMHBI 10 «31» aBrycra 2027 r.

COI'NTACOBAHO

BaBe,Z[YIOH_II/Iﬁ Kad)ez[poﬁ «TexXHOIOTHH MPOM3BOJICTBA MUIIIEBONM NPOAYKIIUU U OpTraHU3aIus 06]].[6-
CTBCHHOI'O ITUTAHUA»

« _» 20 T. T.I1. TpeTpaxoBa
(noonucy) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu LleHTpa MEAUIIMHCKON XUMUN
(mpoTokoi 3acemanust Ne 2 ot «27» aBrycra 2021 r.)


https://www.tltsu.ru/instituty/institut-khimii-i-inzhenernoy-ekologii/kafedry/tpp/index.php
https://www.tltsu.ru/instituty/institut-khimii-i-inzhenernoy-ekologii/kafedry/tpp/index.php
https://www.tltsu.ru/instituty/institut-khimii-i-inzhenernoy-ekologii/kafedry/tpp/index.php

1. eab ocBoOeHUST TUCHUILTHHBI

Lenb ocBOEHUS AUCHUIUIMHBI — (OPMHUPOBAHUE y CTYAEHTOB IMPO(ECCUOHATBHBIX 3HAHUN
I OOBSCHEHHMS] OCHOBHBIX 3aKOHOMEPHOCTEH, ONpPENEeNsIONIUX HaMpaBICHHOCTh XUMHUYECKHUX
IIPOLIECCOB, CKOPOCTh X MPOTEKAHUS, BIUSHUE HA HUX CPEJIbl, IpUMecel U BHEIIHUX (PU3UUECKHUX
BO3JICHCTBUI, YCIIOBUS MOJTYYCHHS MAKCUMATHHOTO BBIX0JIa HEOOXOIUMBIX MTPOIYKTOB, a TAKXKE TIO
HauboJsee pacpoCTPAHEHHOMY B MIPUPO/IE COCTOSIHUIO TEJ — AUCIIEPCHOMY U O MpoLieccax, MpoHc-
XOJISIIIUX B JUCHEPCHBIX CHCTEMaX.

2. Mecto aucunmimasl B ctpykrype OIIOITI BO

I[I/ICLII/IHJII/IHLI " IMPAKTUKH, HA OCBOCHHUUN KOTOPBIX 6a3npyeTcs1 JaHHas JUCHUIIJINHA: «BrIC-
mast MaTeMaTUuKa, (((DI/IBI/IKa»; «XUMUA».

JIMCUMIUINHBL ¥ IPAKTUKH, AJIS1 KOTOPBIX OCBOEHUE AHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npeauecTeymoee: «TexXHoIorus npou3BoACTBAa MOJIOYHBIX ITPOAYKTOBY», « Te€XHOIOrMYECKHUe Mpo-

HECChI IMPOU3BOACTBA MTPOAYKIINHN O6H.[€CTB€HHOFO IIUTaHUA».

3. ILnanupyembie pe3yJbTaThl 00yYeHHUSs

DopMupyeMbie U KOH-
TPOJIMpyeMble KOMIIe-
TEeHIHH
(Ko 1 HAMMEHOBAHUE)
I1K-9 CnocobOeH ucIob-

HNHaukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(K01 1 HANMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

I1K-9.1 IIpoBoaut aHanuTHue- | 3HATH: ($U3UKO-XMMHUYECKHE

30BaThb OCHOBHBIE 3aKOHBI
(byHIAMEHTAIBHBIX —Pa3-
JIeJIOB XMMHMU B IUIAHU-
pPOBaHWUU M periaMeHTH-
POBaHUU  TEXHOJOTHYE-
CKOTO TIpolecca, MpOBO-
IUTh AHAJTUTHYECKUE U
(U3UKO-XMMHYECKHUE HC-
IBITAaHUSL CBHIPBS, TOJTY-
($abpukatoB W TOTOBOU
MPOAYKIIUH,  HCIOJB30-
BaTh €CTECTBEHHO-
Hay4HbIC 3HAHMS B CBOEH
npoecCHOHATIBLHON Jes-
TEIBHOCTH

CKHC U (bPISI/IKO-XI/IMI/I‘IeCKI/Ie uce-
MbITAaHUSA CBIPbA U TOTOBOH Ipo-

JYKIHH

CBOICTBa CBIPbs, U TOTOBOW IMPO-
JyKIIUW, OCHOBHBIE dTaIlbl JKCIIe-
PUMEHTAIBHBIX UCCIICIOBAHUN.

YMerb: 0OpabaThiBaTh U aHAJIH-
3UpOBaTh MOJYYCHHBIE PE3yJIbTa-
ThI, OPCACTABJIATh UX B BHUJAC OT-
YETOB

Biagers: cpencrtBamm mpoBejie-
HUSL (PU3MKO-XUMHUYECKUX HCCIIe-
JIOBAaHUW; METOoJaMu 00pabOTKH
pE3yJIbTaTOB




4. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

Monayasb (pa3aea)

y4eOHoi1 padoThI

Bun

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Ce-
MecTp

®opMbI TEKYLIETO

du3znyeckasa U KOJJIOMIHAST XUMHUA

Moaynes 1. Xummu-
yeckasi  TePMOIHU-
HAMHKA

Jlexumst 1 (JIek)

OcnosHble nousmus u nepeoe
Hauano mepmoounamuxu. Tep-
MOJIMHAMUYECKHE CUCTEMBI, CO-
CTOSTHUSI U XapaKTePUCTHUKH, IIa-
paMeTpbl U (PYHKIIMHM COCTOSTHHSL.
TepmoanHaMHUECKHUE MTPOLIECCHI,
paBHOBECHBIE U CTalllOHapHBIE
IIPOLIECCHI. H3otepmuueckoe
U3MEHEeHHe o0beMa ra3a, paBHO-
BeCHbIe (0OpaTHMble) U HEpas-
HOBECHbIE (HeoOpaTuMbIe) MpO-
neccel. Temora u  pabota.
BHyTpeHHss 3Heprus u >HTalb-
sl

JIab 1

JIaGoparopnast pabGora Ne 1:
Tepmoxumus (KalopumeTpuye-
CKHH OIIBIT).

5

KOHTPOJIA
Oo0nbem, Nurepak- P
Bamabl (HauMeHOBaHHE
y. THB, 4.
OLIEHOYHOI0 CpeJi-
CTBA)
2
2




CamocrosiTenbHas
pabota (CP)

[lepBoe Havano TEPMOAMHAMUKU
JUISL TIPOLIECCOB B MJICAIBHOM Ta-
3e. TemnoeMKoCTh, ynenbHas U
MOJISIpDHAsT TEIJIOEMKOCTH. Tep-
MOXUMUSI, TEIUIOTAa PEaKIIHid, 3a-
koH [ecca. Ompexnenenue Termn-
JOBBIX 3(PPEeKTOB peakmuu 10
TerIoTe 00pa30BaHUS M Cropa-
HUS. 3aBUCHUMOCTh TEIUIOTHI pe-
aKIUM OT TEMIepaTyphl, 3aKOH
Kupxroda.

Bmopoe nauano mepmoounamu-
ku. CaMONpOn3BOJIbHBIE U HECa-
MOIPOU3BOJIbHbBIE IIPOLECCHI,
KpUTEPUU CaMOIIPOU3BOILHOTO
MIPOTEKAaHUs IIPOLIECCOB, IOHS-
THe SHTpornuu. V3MeHeHue 5H-
TPONUK KakK KpUTEpUH Harpas-
JIEHUS TPOLECCa B M30JIUPOBAH-
HOW cucreme. Bropoe Havaio
TEPMOJUHAMUKH, WU3MEHEHUE
SHTPONHUH B 0OpaTUMOM U HEOO-
paTUMOM IIpoLeccax.

IIpoyeccvl 6 HeU30IUPOBAHHBIX
cucmemax. DHepruun ['mbbca u
I'enpmromnsia. YpaBuenus I'u6-
Oca - ['ensMromsa.

Tepmoounamuxa  Xumuiecko2o
paenosecusi. XUMHYECKOE PaB-
HOBECHE, XUMUYECKHI MOTEHIH-
an. KoHCTaHTBI XMMHYECKOIO
paBHOBeCHs. YpPaBHEHHS M30-
TEPMBl XMMHUYECKOM peakuuu
Baut-T'odda. YpaBHenus wuzo-

Nrtorosoe tectupo-
BaHHE 3a Kypc Du-
3U4ecKas M KOJUIO-
UHAS XUMUS




0apbl M H30XOpPhl XHMHUYECKUX
peakuuii. CmelieHue XuMuye-
CKOTO paBHOBECHS] U MPHUHIUII
Jle larense.

Da3zosvie paenogecus. (OCHOB-
HbIC TIOHATHS: (Da3a, KOMIIOHEHT,
(hazoBoe paBHOBecue U (Ha30BBIN
nepexon. Yucno creneHen CBo-
oonpl, mpaBwio ¢a3z ['mudbca.
JluarpaMMa COCTOSIHHSL  OJTHO-
KOMITOHEHTHBIX CHCTEM. Teruio-
BbIe 3(h(eKThI (a3oBBIX MEpexo-
noB, ypaBHeHue Kiaysuyca —
Krnaneiipona B muddepeHnmans-
HOM W uWHTEerpanbHON (opmax.
JunarpamMma COCTOSIHUSL JIBYX-
KOMITOHEHTHBIX CHUCTEM C OJTHOM
SBTEKTHKOM.

Mogyns 2. PactBO-
pbl

JIa6 2 Jlabopatopnass pabGora Ne 2:
OmnpeneneHre SHTANbIIUK pac-
TBOpPEHUsI BELI[eCTBA

CamocrositensHast | Oowue 3axonomeprocmu. Oc-

pabota (CP) HOBHBIC TOHATHS U XapaKTepH-

CTUKHM pacTBOPOB, B3aUMOCBSA3b
IIPOLIECCOB B PAacTBOpax C BENHU-
YUHOM XUMHUYECKOI'0 IOTEHIIUA-
Jla KOMIIOHEHTOB pactsopa. Ilo-
HATHSI UJICATIBHOTO U PEAIBHOTO
pacTBOPOB, BBIPAXKEHUSI KOHIICH-
Tpauuu pacTBopoB. JlaBieHue
HACBIIICHHOIO Iapa HaJl PacTBO-
pom, 3akoHbl Payma u I'enpu.
IloBplIEHNE TEMIEPATYpPHl KH-
IICHUsI W TIOHWKEHUE TeMIepa-

Hrorosoe Tectupo-
BaHUE 3a Kypc Du-
3U4ecKas M KOJUIO-
UIHAS] XUMUS




Typbl 3aMep3aHHsl PacTBOPOB.
OcMoc M OCMOTHYECKOE JaBJie-
HUE.

Paszoenenue ocuoxkux pacmeo-
pos. 3akonsl ['m66ca — Konosa-
JI0OBa, a3eoTponHble cMmecu. [le-
pEroHKa U peKTH(HKAINS, ITepe-
TOHKA a3€0TPOITHBIX CMECCH.

Orpanu4eHHO pacTBOpUMBIC
KHUJIKOCTH. DKCTPAKIMsI, KOH-
cTaHTa U KO3 UIMEHT pacrpe-
JICTICHHS.

Moaynes 3. Kune-
THKA

CamocrosiTenbHas
pabota (CP)

OcHoHble NOHAMUSL XUMUYECKOU
kunemuku. (OCHOBHbBIE TIpen-
CTaBJICHUS, CKOPOCTb XHMHYE-
CKHX peakuuii. MoneKyJIsIpHOCTh
U KHHETUYECKHE YPAaBHEHHs pe-
akumii. Ilopsamok XuMuyeckux
peakuuii. Kunernueckue ypas-
HEHHUs PEakIHUi pa3jaudHoro IIo-
psaKa.

MexaHu3mM M KHMHETHKa 0OpaTu-
MBIX W IOCIEAOBATEIIbHBIX, Ia-
paUIEIBHBIX M CONPSKEHHBIX
peakuuil. llennsle peakuuu. Pe-
aKIIMM C HETEPMHYECKOW aKTH-
Balel wactui, (HoToXxuMHYe-
CKHE PEAKIIMH.

Hrorosoe Tectupo-
BaHHE 32 Kypc Du-
3U4ecKas M KOJUIO-
UJHAS XUMUS

Monayns 4. Duek-
TPOXMMMUS

CamocrosTenpHas
pabota (CP)

Pacmeopui NEeKMPOIUMOS.
DNEeKTpoIUTHYECKasT JIUCCOLMa-
1IUsI, CONbBATAIIMS U THAPATAIIUS
noHoB. CunpHble U Cia0bIe
AJIEKTPOJIUTHI, CBOMCTBA PACTBO-
POB cIa0bIX ANEKTPOJIUTOB, KOH-

Hrorosoe Tectupo-
BaHUE 3a Kypc Du-
3U4ecKas M KOJUIO-
UAHAs] XUMUS




CTaHTa U CTEINEHb TUCCOIHAIINY.
N3oTonnueckuit ko3hHuuent u
KOJUTUTaTUBHBIE CBOWCTBAa pac-
TBOPOB 3JIEKTPOUTOB. CpenHue
WOHHAs aKTUBHOCTh U KO3 Pu-
[IUEHT AKTHUBHOCTH JJIEKTPOJIH-
TOB. DJIEKTPOJIUTHUYECKAS JIHC-
colManus BOJBl M KOHIIEHTpA-
111 BOJJOPOJTHBIX HOHOB.

DNEeKTPONPOBOJHOCTh  PaCTBO-
POB 3JIEKTPOJIMTOB, YyAENIbHAs U
MOJIIpHAsl  AJIEKTPOIIOBOJAHOCTD.
[TonBMKHOCTH MOHOB, 3aKOH
Konppayma. Yucna mnepenoca
HMOHOB.

Onexmpoonvie npoyeccol u 2ajb-
sanuueckue snemenmol. OCHOB-
HBIC  TIOHATHS, KOHTAKTHBIMH,
TU(QPY3MOHHBIN U 3IEKTPOTHBIN
MOTEHIMAbl. | allbBaHUYECKHE
9JIEMEHTHI, 3JIeMeHT Skobu —
Januas. TepmonnHamuka
rajJbBaHUYECKOTO JJIEMEHTA,
AJIEKTPOBIDKYIIAS CHJIA. DJIEK-
TPOAHbIE TOTEHIMAIbI, ypaBHE-
Hue Hepncra. M3mepenue siek-
TPOAHBIX TOTEHLHUAIOB, BOJO-
POIHBIN ANEKTPOA. 3aBUCUMOCTD
O/1C »neMeHTOB OT TeMIEpary-

pBIL.

3J'ICKTpOJII/I3, 3aKOHBI JJICKTPO-
Jin3a, IPpUMCHCHUC JJICKTPOJIMN3A.

Mogyns 5. IloBepx-
HOCTHBIC ABJICHUSA

Jlexmus 2 (JIek)

HO@QpXHOCI’I’IHCl}Z OHepcus u no-
6EPXHOCMHbLE A6JIEHUAL. TepMo-




JMHAMUYECKUE OCHOBBI IOBEPX-
HOCTHBIX sBlieHnii. (OcHOBHOE
ypaBHEHHE TEPMOIAMHAMUKH (HHU-
3UYECKOM M KOJJIOUJHON XHMHMHU.
[ToBepxHOCTHOE HaTsHKECHHE.
OHepreTu4yeckuii U CUIOBON ac-
MEKThl MTOBEPXHOCTHOI'O HAaTsIkKe-
HUS.

CamocrosTenbHas
pabota (CP)

CBs3b MOBEPXHOCTHBIX SIBJICHUM C
W3MEHEHUEM IMIOBEPXHOCTU pa3-
nema  $a3 MU TOBEPXHOCTHOTO
HaTsOKeHHsI. [IOBEpXHOCTHBIC $SIB-
JICHUS TIPU H3MEHEHUHU IOBEPX-
HOCTH pasnena ¢a3: KoalecleH-
1IHSI, U30TEPMUYECKAsl IMEPErOHKa.
[ToBepXHOCTHBIC SIBJICHUS TIpU
H3MEHEHUU MTOBEPXHOCTHOTO
HaTsokeHus. OcoOeHHOCTH — HC-
KpPUBIICHHOW MOBEPXHOCTU paszjie-
na ¢a3. opmyna Kenbpuna.

Aoeezus. Buasl 1 TepMOJAMHAMU-
YeCKHe OCHOBBI aJIr€3UH: ayTore-
3Usl M KOre3usl. ANre3ust *KUAKO-
CTU Y CMayvBaHUeE, KPaeBOM yroiu
CMauuBaHud, JuOdUIBHAS U
nnodobHas moBepxHOCTH, (II0-
TaIusl.

OchosHble 3aKOHOMEPHOCMU A0~
copoyuu. ApcopOuus Kak TIo-
BEPXHOCTHOE SIBJICHUE, JBUXKY-
masi cuia aacopOuuu, abcomoT-
Hasg W W30BITOYHAS aACOPOITHSI.
OdyHIaMEHTaTbHOE  ypaBHEHUE
ancopOuuun ['m60ca. Ilpuuunel u




MEXaHU3M aJcopOLMU, BUIIBI aji-
copoumu. M3orepmbl aacopOuuu.
YpaBHEeHUs U30TEPMBI aACOPOLIUN
I'enpu, Opeiianuxa u
Jlenrmiopa.

Aocopbyus Ha epanuye Hcuo-
kocmb — 2a3. OCOOEHHOCTH ajl-
copOumu Ha TPAHUIIC KUIKOCTh —
ra3. [loBepxHOCTHAs aKTUBHOCTb,
I[TAB u TIMB. Ancop6uus [TAB,
muduinbHOCTH MoJiekyn TTAB. 3a-
BHCHUMOCTH MMOBEPXHOCTHOTO
HATSOKEHHs] OT KOHLIEHTPALUU al-
copOtuBa, ypaBHenue lllumkos-
ckoro. IlpenenbHast amcopOuus.
[Ipasuio TpayOe — iokiio.

Aocopboyus Ha meepovix nosepx-
nocmsx. OcobeHHOCTH ancopO-
UM Ha TOBEPXHOCTH TBEPAbIX
TN, TOPUCTOCTh TOBEPXHOCTH.
Ancopbuust ra3oB, KanuusipHas
KOHJIeHCcalusl Ta3oB. AjacopOuus
KHUJKOCTH, MpaBuio U 3ddekt
PeOunnepa. AncopOuusi HOHOB,
TMoTponHble psnbl. MoHOOOMEH-
Hasi azacopOuus, moHutel. MoHO-
obmeHHass xpomatorpacdus. [Ipu-
MEHEHHUE aJICOPOIMOHHBIX IPO-
LIECCOB.

Moayns 6. duc-
nepcHbIe CHCTEMbI

CamocrosTenpHas
pabota (CP)

OcHOBbl OUCNEPCUOHHO20 aHATU-
3a. PacmpeneneHue yacTHIl IHC-
MEPCHBIX CHCTEM TI0 pa3Mepam,
muddepeHranbHbIe KpUBBIE

pacnpeneneHusi, MEAWAHHbIA |

Hrorosoe Tectupo-
BaHUE 3a Kypc Du-
3U4ecKas M KOJUIO-
UAHAs] XUMUS




SKBUBaJICHTHbIA paszmep. Cenu-
MEHTAalMOHHbIA aHAJIU3 CYCIEH-
3Uil.

3onu u cycnensuu. (OCHOBHBIE
CBOWCTBA 30JI€H M CYCICH3H.
I'enu m macThl, nenTu3amus.

Omynvcuu. CBOMCTBA U yCTOHYU-
BOCTb AMyibcuid. Ilomyuenwue,
paspylieHHe W IPUMEHEHUue
SMYJIbCUM.

Ilenvi. CBOMCTBA U YyCTOMYUBOCTD
neH. Ilomyuenue u npuMmeHeHue
TIEH.

Asposzonu. Knaccudukamms, o06-
pa3oBaHHWE M CBOWCTBA a’po30-
JIEH.

Cucmemvl ¢ meepootl oucnepcu-
oHHoll cpedoti. OCHOBHBIE Xapak-
tepuctuku. TBepnpie nensl. Ka-
MWUISIPHO — TMIOPUCTHIE TEJA.

Bovicokomonexynsipnvle  coedune-
Husa. Ctpykrypa mosekyn BMC.
CaoiictBa pactBopoB BMC, oc-
MOTHUYECKOE JaBJICHHE U BS3-
kocte. HaOyxanume. Cryauu u
ctynHeoOpasoBanue.  CBoOHCTBa
rejied U CTyJHEN.

Konnouonwvie I1AB. OcobenHocTH
1 KiaccuuKaus KOJUTOMIHBIX
ITAB. Kputnueckass KOHLIEHTpa-
U MULEII000pa3oBanusi. Mo-
IOlee  JICHCTBUE  KOJUIOMJIHBIX
ITAB. Ilpumenenue I1TAB.




benxu. benku Kak MOJMAIEKTPO- 5 -
JTUTHL. bBenku Kak KOJJIOWIHBIE
PacTBOPBIL. N3osnexktpuyeckas
touka. benku kak BMC.
[TpomexxyTouHas Kontposnb 3,75 — 3auer
aTTecTanus IIpomexyrounass | IIpoMexyTrouyHas arrecTanus 0,25 — bT3 ®usnueckas u
arrectarus (ITA) | (3x3amen) KOJUTOWTHASI XUMUS
Hrorosslii Tect HToroBoe TecTUpoBaHUE 3a KypC 2 100 Bomnpocsl k npo-
o Kypcy duznyeckas ¥ KOJUIOUIHAS XU- MEXXYTOUHOM arTe-
MHUS craiuu (Kypce 3,
ceccus 3)
Hroro: 144 100




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanu3anuu TUCHUIUIMHBI UCIIOJIB3YETCS TEXHOJIOTUS JUCTAHIIMOHHOTO 00pa3oBaHUS
OneHnBaHUE 3HAHUHA CTYACHTOB MPOU3BOJUTCS 10 OAIILHO-PEUTHHTOBOM CHCTEME.

6. MeToauyeckue yKa3aHusi M0 OCBOEHUIO JUCHUIUIMHBI «PuU3nyecKkasi U KOJJIO-
HAHAA XUMHUA»

MOI[y.]'[I: 1. Xumuueckasi TEPpMOAUHAMHUKA

TeMbl JIEKIMOHHBIX 3aHATHH:

Jlekuust 1 OcHOBHbBIC MOHATHSA W TEPBOE HAYAIO TEPMOAMHAMUKH. TepMoIuHAMUYECKHE
CUCTEMBI, COCTOSTHUS U XapaKTEPUCTUKHU, TapaMeTPbl U PYHKIIMH COCTOSIHHS. TepMOTuHAMUYECKHE
MIPOLIECCHI, PAaBHOBECHBIE U CTallMOHApHBIE Mpolecchl. M3oTepMuyeckoe n3MeHeHue odbema rasa,
paBHOBeCcHbIE (0OpaTHMbIC) M HEpaBHOBECHBIC (HEOOpaTUMBbIC) mporecchl. Teruiota U padora.
BHyTpeHHsIs SHEprus U SHTAIbIHS

Tembl 1a00paTOPHBIX 3AHATHIM:
JlaboparopHast pabota Ne 1: Tepmoxumust (KaTOPUMETPUUECKUIN OIIBIT).
JlaboparopHas pabota Ne 2: Onpenenenne HTAIbINN PACTBOPEHHUS BELIECTBA.

N3yunB 1aHHBIIA MOAYJIb, CTYJEHT JOJIKEH:

MMETh TpeJCTaBiIeHUE 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XMMHUYECKON TEPMOIUHAMUKH,
YaCTHOCTH, O NEPBOM M BTOPOM Hayajgax TEPMOJMHAMHUKH U HMCIIOJIb30BAHUM UX TMPU PEIICHUU
MPAKTUYECKHUX 3a7a4, 0 (pa30BOM PaBHOBECHU B XUMHYECKHX CHUCTEMax W JUarpaMMax COCTOSHHSI
JIBYX- U TPEXKOMIIOHEHTHBIX CUCTEM, O TEPMOJMHAMHUKE KUJKHUX JIETYYUX CUCTEM U Pa3ACIICHUU
pacTBOPOB HA KOMIIOHEHTHI.

3HATh:

- OCHOBHBIC TIOHATHS M ONpEIeNeHHUs TePMOJUHAMUKU (IPEAMET H3YyYEHUS, THIIBI
TEPMOJIMHAMMUYECKUX CHUCTEM M INPOLIECCOB, MOHATHE TEIJIOTHl U pabOThl, BHYTPEHHEH 3HEPruu u
SHTAJIBIINY, YAECIBbHON U MOJIIPHOM TEIII0EMKOCTH);

- (GbopMyIMPOBKHM MEPBOro Hayajga TEPMOJUHAMUKHM U €r0 MPUMEHEHMs JUIsl U30Ipo-
LIECCOB;

- 3akoH ['ecca u ero mpuMeHeHue JJIs pacueToB TEIUIOBOTO AP PeKTa peaKimii;

- BTOPOE€ HAYaJI0 TEPMOJAUHAMUKHU B U30JIMPOBAHHBIX U HEU30JUPOBAHHBIX CUCTEMAX;

- KaK 10 BeJIMYMHe U3MEeHEeHus sHepruu ['udoca u I'enbMronbla onpeaensiTb BO3MOXK-
HOCTb IIPOTEKAHMS IIPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX;

- KaK MOJY4YUTh MaKCUMAaJIbHYIO MOJIE3HYI0 pab0Ty B TEPMOJUHAMHYECKOM IPOIIECCE;

- YTO TAKO€ XMMUYECKHM MOTEHIMAI U KAK C €r0 MMOMOIIBIO ONIPENEIATh HAIIPABJICHHE
U TIpEeeIIbl MPOTEKaHUs PU3UKO-XUMUYECKUX MTPOLIECCOB;

- KaK pacCUMTBIBaTh U3MEHeHue sHeprun ['md6ca npu NpoTeKaHUN XMMHYECKHX peak-
LM

- KaK BHEILIHUE YCJIOBMs BIUAIOT HA XUMUYECKUE paBHOBecus (nmpuHuun Jle [latense);

- OCHOBHBIE ycJI0BHUs (pa30BOro paBHoBecus U (pa3oBoro nepexona, nmpasuio ¢asz ['no-
Oca;

- ¢dazoBble qUarpaMmbl ABYXKOMIIOHEHTHBIX CUCTEM C OJTHOM 3BTEKTHKOM.

yMeTh:
- OTIPEeNeNIATh BO3MOXKHOCTh NMPOTEKAaHUSI XUMHUECKUX peaknuii u (pa3oBBIX mepexo-
J0B;



- IPOBOJUTH KOJMYECTBEHHBIC PACUEThl MPU MPOTEKAHUH XUMHUECKUX peakiuil u ¢a-
30BBIX IIEPEXOOB.

MeToanyeckue peKOMEHAAUMH 110 U3YUYCHUI0O MOAYJIS

[Tpu ocBOeHMM MOTYJIs1 HEOOXOIUMO:

- M3YYUTh Y4€OHBIM MaTEepHal MO0 COOTBETCTBYIOIIEMY MOAYIIO AUCUHUIIINHBI, HCIIOb-
3ys JEKLIMOHHBIN MaTepHall U JIUTEPATYPY IO TaHHOW TEMAaTHUKE;

— AKLIEHTUPOBATh BHMMAHHWE HAa OCHOBHBIX NOHATHUAX U 3aKOHAX TEPMOJUHAMMKHU U
IPUMEHEHUHU UX JIJIS1 KOJMYECTBEHHBIX pacyeTOB MPU MPOTEKAHUM XUMHUYECKUX PEaKLUUi U APYTUX
(U3UKO-XUMHUYECKUX MPOLIECCOB.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. KakoBel mpeimet u ob1iiee coepkaHue Kypca TepMOJMHAMUKN?

2. Kakue ObIBatoT TE€pMOAMHAMHYECKUE CUCTEMBI?

3. Uro Takoe 0OpaTUMBIi U HEOOpPATUMBI TTPOIECChI?

4, OxapakTepu3yiTe paBHOBECHbBIN U HEPABHOBECHBIM MPOLIECCHI.

S. Urto Takoe BHYTPEHHSSI SHEPTUS U SHTAIbIMA?

6. Yro Takoe MOJIsIpHas TEMJIOEMKOCTh?

7. Cdopmynupyiite nepBoe Ha4aI0 TEPMOJMHAMUKH JJISI PA3TIMUHBIX H30IPOIIECCOB.

8. Cdopmynupyiite 3akoH ['ecca u cineaCTBUSI U3 HETO.

9. Uro Takoe SHTPONHS U KaK OHA H3MEHSETCS B Pa3IMYHBIX MpoIeccax (BTOPOE HAYAI0
TEPMOJIMHAMUKH)?

10.  KakoBBI KpUTEpHUH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS (PU3MKO-XMMHYECKHX IPOLEC-
COB B U30JIMPOBAaHHbBIX cUCTeMax?

11.  KakoBbI Takue KpUTEPHUH 11 HEM30JIMPOBAHHBIX CUCTEM?

12. 3anumuTe OCHOBHOE ypaBHEHHE TEXHUUECKOM TEPMOIMHAMUKH.

13.  Yro Takoe TepMOJMHAMUYECKAsE BEPOSTHOCTh U KaK OHA CBSI3aHa C DHTPOIUEH?

14.  Kak Hy)XHO IPOBOJUTH IPOLIECC B 3aKPBITHIX CUCTEMaX JUIsl MOJYYEHUsI MaKCHMallb-
HOM ToJIe3HON paboThI?

15.  Yro Takoe xapakTepucTuiyeckue GyHKIHUU U TEPMOJINHAMHUYECKUE TOTEHIUAIBI?

16.  3anummTe OCHOBHOE ypaBHEHHE XUMHUYECKOH TEPMOIUHAMUKH.

17. Yro Takoe XMMHUYECKUH MOTEHIMANT U KaK OH BIMSIET HAa XUMHUYECKHE U (a30BbIE
paBHOBeECHS?

18.  Yrto Takoe peanbHblii ra3 U GYyruTUBHOCTD?

19.  BeiBemuTe ypaBHEHHE KOHCTaHTHl XUMHUYECKOTO PABHOBECHS.

20.  BeiBenuTe ypaBHEHHE M30TEPMbl XMMHUYECKOW PEAKIIMU U TOSICHUTE, AJISI YEro OHO
CILYKHT.

21.  Cdopmynupyiire npunuun Jle-lllatense u kak OoH JelcTBYeT NpHU U3MEHEHHH TEM-
nepaTyphl, MapuUaTbHBIX JaBJICHUA KOMIIOHEHTOB U OOIIETO JaBJICHHS B CUCTEME.

22.  Yro Takoe (aza 1 KOMIIOHEHT.

23.  KakoBsl yciioBus (ha30BOro paBHOBeCHs U (a30BOToO mepexona?

24.  Cdopmynupyiite npaBuio ¢a3 ['n60ca 1 mosiCHUTE, AJIS UEr0 OHO CIIY)KHUT.

25. Ot yero 3aBUCHUT BeMurHA TerwioBoro 3¢ dekra (azoBoro nepexoma’?

26.  Yro Takoe 3BTEKTHKA U IBTEKTUYECKUI COCTaB CUCTEMBbI?

27.  Yro Takoe KOHTPYIHTHOE W MHKOHTPYIHTHOE IIJIaBJIeHUE?

Moay.s 2. PacTBOpBI
TeMBI caMOCTOSATENLHBIN 3aHATHM:
OCHOBHbBIE NOHSATHS U XapaKTEPUCTUKH PaCTBOPOB

Pa3nenenue »uakux pacTBOPOB.

N3yunB NaHHBIA MOAYJIb, CTYJAEHT H0JIKEH:



UMETh TpeJCTaBlieHue 00 OCHOBHBIX TEOPHUAX PACTBOPOB, CIIOCOOAX BBIPAKEHHUS COCTaBa
pacTBOpOB, 00 MJealbHBIX, IPEAEIbHO pa30aBIEHHBIX U HEUICATbHBIX PACTBOpPAaX, O B3aUMOCBSI3U
JIaBJIEHUsI MIapOB HaJ pacTBOPOM C COCTAaBOM PacTBOpa, O XMMHUYECKOM PAaBHOBECHM B pacTBOpax,
poleccax SKCTPAKIUU U METOIaX pa3/IeeHUs KUAKUX JIETYUHX CMECEH.

3HaTh:

- OCHOBHBIC ITIOHATHUA U OHpGI[eJIeHI/IH TepMOI[I/IHaMI/IKI/I paCTBOpOB (HpCI[MeT 1/13y11eH1/151,
OCHOBHBIC pa3zielibl MOIYJIs, BRIPAXKEHUST KOHIIEHTPAI[MH PACTBOPOB);

- OCHOBHBIC CBOfICTBa nacCaJIbHbIX, HpeI[eJ'IBHO pa363BJICHHBIX 1N HCUICAJIBHBIX paCTBO-
pOB;

- B3aMMOCBSI3b COCTaBa Iapa HaJl PacCTBOPOM C COCTaBOM pacTBopa (3akoHbI Payns u
I'enpn);

- 3aBHCHMOCTD MOHIDKEHHUSA TEMIIEPATyphbl 3aMEp3aHUsd W IIOBBLIIIEHUS TEMIIEPATypPhl
KUIIEHUs OT KOHLIEHTPALUU PacTBoOpa;

- 3aKOHOMEPHOCTH PACTpPEEICHUS BEIIECTBA MEXKIY JBYMS HECMEIIMBAIOITAMUCS
PacCTBOPHUTEIISIMH?

- 3akoHbI ' m00ca-KoHoBasioBa;

- JarpaMMbl COCTOSTHUS JKUJIKHX JIETYYUX CMECEH C a3€0TPOIIOM U 0€3 Hero;

— MPUHIIMIIBI Pa3IeIeHHs JIETyUYuX CMecel MmyTeM ApoOHOI MeperoHku U peKTuduka-
117078

yMeTh:

- BbIpaXKaTh COCTaB PacTBOPA 33JaHUEM PA3JIUUYHbIX BUJIOB KOHLICHTPAIUH;

- XapaKTepu30BaTh UeaIbHBIE, TPEAebHO pa30aBICHHbIC U HEUICaIbHBIE PACTBOPHI,
- paccunThIBaTh JJaBJICHHUE [1apOB HaJl paCTBOPAMU;

- I10JIb30BATHCS AUarpaMMaMM COCTOSIHUS JIETYYUX CMECEH.

MeTtoanyeckue peKOMEHAAINH 110 H3YYCHUIO MOLYJIs

[Ipu ocBoeHMM MOAYIISI HEOOXOAUMO:

- U3YyYUTh Y4€OHBIN MaTepuai o COOTBETCTBYIOIIEMY MOAYIIO TUCIMITIIMHBI, UCIOb-
3y JIEKIMOHHBII MaTepuall U JIMTEPATypy MO JaHHON TEMaTHKE;

- aKLIEHTUPOBATh BHUMAHHWE HAa METOJAX MCIOJB30BAaHUS JUarpaMMm COCTOSIHUS JIETY-
YUX CMECEH JUIsl pa3JeIeHNs TUX CMECEN Ha KOMIIOHEHTHI;

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe UCTUHHBINA PacTBOp?

2. Yro Takoe colpBaTallUs U TUApaTALUs?

3. Uto Takoe MOJbHAs J0JI U MOJIbHOE cofepkanue?

4. OxapaxTepu3yiiTe ujeajibHble, peeabHO pa30aBleHHbIE U HEUI€AIbHbBIE PACTBOPHI.

5. Chopmynupyiite 3akonsl Paynst u I'enpu.

6. OT yero M Kak 3aBUCUT PaCTBOPUMOCTH BEILECTB?

7. Uro Takoe KpHOCKOTHYECKasi ¥ 30yUTMOCKOMMYECKasi TOCTOSTHHBIE U YTO OHU Xapak-
TEPU3YIOT?

8. YT0 TakOoe OCMOC U OT YEro 3aBUCUT OCMOTHYECKOE JTaBjieHue?

9. Yro takoe korduuueHT pacnpenenenus Hepaera?

10.  Cdopmynupyiite 3akonbl [ m66ca-KonoBanosa. Uto Takoe a3eoTporHas cMech?

11.  U3oOpasurte rpaduyeckd, Kak 3aBUCUT JaBJICHHUE MApoB HaJl OMHAPHOMN HeaIbHOM,
npesielbHO pa30aBIeHHON U HEUACATbHOM JeTy4el cMechio?

12, MoOXHO I pa3aeNuTh a3€0TPONHYIO CMECh Ha KOMITOHEHTHI?

13.  Yewm oTnmuaeTcst peKTHPHUKAIHS OT JPOOHOI EPEeroHKu?

14.  Kak ocymiecTBisieTcst JpoOHas eperoHka JeTy4nux cMecei?

15.  Kak ocymectBasiercss peKTruhUKaIms?



Monayasb 3. DiIeKTpOXUMHS

TeMBI CAMOCTOSTEILHBIX 3aHATHH:
PacTBOpEI 271EKTPOIIUTOB.
DJIEKTPOAHBIC MPOLIECCHI U TaJIbBAHUYECKUE FJIEMEHTHI.

HN3y4yuB TaHHBIA MOIYJIb, CTYJAEHT J0JIKEH:

HNMCTDb HpCI[CTaBJICHI/IC 06 E)HGKTpOJ'II/ITI/I‘-IeCKOf/'I Jucconuanuu u €€ MCXaHUu3MeE, O CBOﬁCTBaX
CHJIBHBIX M CJIA0BIX AJIEKTPOJUTOB, 00 OCHOBAX AJIEKTPOCTATUYECKOW TEOPHH PACTBOPOB CHIILHBIX
AIIEKTPOJIUTOB, 00 YACTHHOW U MOJISPHON JIEKTPOIIPOBOJTHOCTH, 00 OCHOBAX TECOPUH IIEKTPOIPO-
BogHocTH OH3arepa, 3akoHax Dapazest JUIsl JIEKTPOJIM3a, O PABHOBECHBIX AJIEKTPOJIHBIX IMPOIIEC-
Ccax, B 4aCTHOCTH, O BOSHUKHOBCHHUU BHGKTpOI[HOI‘O IIOTCHIOHAaJIa U 3./1.C. BHGKTpOXI/IMI/I‘-IeCKI/IX CHU-
cTeM, 00 AIIEKTPOJIU3E U €r0 MPAKTHIECKOM MCIIOIb30BaHMH.

3HATh:

- OCHOBHBIC IMOHATUA W ONPCACICHUSA BJICKTPOXUMUHN (3JICKTpOJII/IT, CTCIICHb U KOH-
CTaHTa JMCCOLMALMM, DJIEKTPOXMMHMUECKAs CHUCTEMA, MIEKTPOJ, 2JIEKTPOAHBIA MOTEHIHAI, 3.1.C.
CUCTEMBI);

- MIPUYMHBI U 3aKOHOMEPHOCTHU 3JIEKTPOJUTHYECKON JUCCOLUALINY;

- CBOWCTBA CUJIBHBIX U CIIA0BIX 3JIEKTPOJIUTOB;

- BBIPAXCHUS IS YACIBHON U MOJISIPHOM 3JIEKTPOIPOBOIHOCTH;

- 3akoHbl Dapanes;

- IIPUYMHBI BOSHUKHOBEHHUS MIEKTPOJHOIO IIOTEHIUAIIA;

- TEPMOJUHAMUKY IEKTPOXUMHUECKUX CUCTEM;

- METO/Ibl COCTABJICHUS MIEKTPOXUMUYECKUX CUCTEM;

- IIPOMBILUICHHBINA 3JIEKTPOJIN3;

yMeThb:
— PacCcUUTHIBATh 3JIEKTPOIPOBOAHOCTH PACTBOPOB PA3IMYHOTO COCTABA;
- COCTaBJIATh 3JIEKTPOXUMHUUYECKHE CUCTEMBI U PACCUUTHIBATD UX 3.1.C.;

MeTtoanyeckue peKOMEeHAALMH 110 H3YYCHHUIO MOLYJIsI

[Ipu ocBoeHMM MOAYISI HEOOXOAUMO:

- U3Yy4YUTh Y4€OHBIN MaTepuai o COOTBETCTBYIOIIEMY MOAYIIO TUCIMITIIMHBI, UCIIOb-
3ys JIEKLIUOHHBII MaTepHuall U JIMTEPATYPY 110 JTaHHON TEMATHUKE;

- aKIIEHTUPOBATh BHUMAHHME HA OCHOBHBIX MOHSATHSIX U 3aKOHAX XMMUYECKOW TepMo-
JTUHAMUKU U KHHETHKU;
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
Urto u3yyaer 31eKTpOXuMus?
Yto Takoe MEKTPONIUTUYECKAs TUCCOLMALINS?
[ToueMy HOHHBIE KPUCTAILIBI B BOJIE JUCCOLMUPYIOT, a B O€H301€ — HEeT?
Yro Takoe cosbpBaTalus U THApATALUs HOHOB?
YeM cuIIbHBIE SJIEKTPOJIUTHI OTIUYAIOTCS OT CIIA0bIX?
3anumuTe BeIPAKEHUS Il KOHCTAHTBI IMCCOIUAIIMU JJ1s1 OMHAPHOTO AJIEKTPOJIMTA.
Yro Takoe CTeNeHb AUCCOLUALMN?
[Tepeuncnure KOJUIEKTUBHBIE CBOMCTBA pacTBOPOB. YTO MX 00beTUHSET?
Yro xapakTepusyeT N30TOHHUYECKUN Ko3puirient? Yemy OH paBeH AJsl CUJIBHBIX U
CJIa0BIX MEKTPOIUTOB?

10.  Yto Takoe cpemHss aKTUBHOCTH JIEKTPOIUTA?

11.  Yro Takoe yzaenbHas 3JIEKTPONPOBOIHOCTD U OT YETO OHA 3aBUCUT?

CoNOR~WNE



12.  UYro Takoe MOJSIpHAs JIEKTPOIPOBOTHOCTD?

13. Y10 Takoe HOABUKHOCTH HOHA?

14.  Kaxk mossipHasi 3J€KTPOIPOBOAHOCTD CBSA3aHA C MOJBUKHOCTAMU HOHOB?

15.  Yro Takoe yucio nepeHoca?

16.  Cdopmynupyiite 3akonsl Dapajest Ui 2JIEKTPOIH3a.

17.  Oxapakrepusyiite 35ieMeHT Skoou-Jlanuas.

18.  YeMm 31E€KTPOXUMHUYECKHUI MOTEHIIUAT OTIIMYAETCS OT XUMHUUECKOT0?

19. Yo Takoe 3.1.c. 3IEKTPOXUMHUYECKOM CUCTEMBI U OT YEro 3aBUCHUT €€ BeJIU4nHa?
20.  Kak Bo3nukaet nudy3MoHHBIN MOTSHIIUA?

21.  Kaxk ycTpoeH ABOIHON 3JEKTPUUECKUMA CIIOH?

22.  3anummre ypaBHeHue HepHcra ISt 31€KTPOIHOTO OTEHIIMANIA.

23.  Kakue 371eKkTpobl U IOYEMY HCIIOJIb3YIOTCS B KAUECTBE 3JIEKTPOAOB CPAaBHEHMS?
24.  Kak ycTpoeH XJI0p-cepeOpsHbINA IIEKTPOA CPaBHEHUS?

25.  Ha xakoM 3JIeKTpOJie IEKTPOXUMHUECKOW CUCTEMBI IPOUCXOAUT OKUCIIEHUE Belle-

CTBA, a HA KAKOM — BOCCTaHOBJIEHUE?
Moayanb 4. XuMuyeckasi KHHETHKA

TeMBbI cAaMOCTOSATENbLHBIX 3aAHATHM:
OCHOBHBIE TTOHSATHS XMMHYECKON KHHETHKH.
Mexannu3M U KHHETHKA CIIOKHBIX XUMHYCCKHUX peaKuHﬁ.

H3y4nB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETb IpeJICTaBlIeHue 00 OCHOBHBIX MOHATHAX XMMUYECKON KUHETUKH, YACTHOCTH, O CKO-
POCTH, MOJIEKYJISIPHOCTH U NOPAJIKE XUMHUYECKOW PEAKLUH, O KHHETUYECKUX YPABHEHMSIX PEaKLMU
Pa3IMYHOIO HOPs/IKa, 00 IKCIEPUMEHTAIBHBIX METOAAX OIpEesICHUs MOpsIKa peaKu, 0 KUHe-
THKE CIIOKHBIX PEaKIIHid, 0 HETEPMHUYECKHX U (POTOXMMUYECKHUX PEAKIUIX.

3HATH:

— OCHOBHBIE MTOHATHS U ONPEICICHUS XMMHUIECKOW KMHETHKH (CKOPOCTh PEaKIUH, KH-
HETHUYECKHE KPUBBIE, MOJICKYJISIPHOCTD M MOPSIOK PEAKIINH, 3aKOH AEHCTBYIOLINX Macc);

- OCHOBHBIC 3aKOHOMEPHOCTH (POpPMaITbHON KMHETUKU (KMHETUYCCKHE YpaBHEHUS pe-
aKIUN Pa3IMYHOTO MOPSIKA, IKCIIEPUMEHTATbHBIE METOBI OTPEACTICHUS TOPSIKA PEAKIINH);

- OCHOBHBIC THITBI CJIOXKHBIX peakiuii (oOpaTuMble, TapauieibHbIe, MOCIeI0BATEb-
HBIC, CONPSKCHHBIC, ABTOKATATMTHUECKUE U IICTTHBIC PEAKIIHHN);

— TUTIBI HETEPMUYECKUX peakiuil (PoToOXuMUYECKHe U paTualliOHHO-XUMUYECKUE pe-
aKIIVN ),

yMeTh:

- paccUnTHIBaTh CKOPOCTh PEAKIUI U CTPOUTh KNHETHYECKHE KPUBBIE;

- IIPOBOAMTDH KOJMUYECTBEHHBIE PACUEThl CKOPOCTH XUMUYECKUX peaKIui;
- OTIpEeEIATh NOPSAOK peaKlnu;

MeTtoanyeckue peKOMeHAAUMH M0 U3Yy4YEeHHI0 MOy

[Tpu ocBOCHHH MOTYIIsI HEOOXOMUMO:

- U3YYUTh YU€OHBIN MaTepuai o COOTBETCTBYIOIIEMY MOAYIIO TUCIMITIIMHBI, UCTIOb-
3ysl JIEKLMOHHBIM MaTepual U JUTEpaTypy Mo JaHHOH TeMaTHKe;

- aKIEHTHPOBATh BHUMaHNE HA OCHOBHBIX MOHATHSAX W 3aKOHAX XMMHYECKOW KHHETH-
KU ¥ IPUMEHEHUH UX JUIs KOJIMYECTBEHHBIX PACYETOB CKOPOCTH XMMHUYECKHX PEaKIuil.

- OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI:

1. Yro u3yuyaeT XuMHU4ecKasi KHHeTHKa?

2. Yo Takoe CKOpOCTh peakuyuu?



3. UYewm ormpeensieTcst MOJIEKYIIPHOCTb peaKIuu?

4, ChopmynupyiiTe 3aKOH NEUCTBYIOIMMX Macc. UTO Takoe KOHCTaHTa CKOPOCTH peak-
muu?

5 Uto Takoe nops0K XUMHYECKON peakiuu?

6 Urto Takoe nepuoj| moayrnpeBpameHus?

7. Kakuve BenmnYuHbI CBA3BIBAIOT KWHETUYECKHUE YPAaBHEHUS?

8 3anunnTe KHHETUYECKUE YPABHEHUS JUIsl peaKIUil Pa3IM4HOro MOPSAKa.

9 Uto Takoe MeXaHU3M peakuuu?

10.  Kak cKopocTh peakluy 3aBHCUT OT TEMIIEPATYPhI?

11.  H3oOpasure rpaguuecky KHUHETUYECKHUE KPUBBIE I PA3JIMYHBIX CIIOKHBIX PEAKIIUH.
12.  Yro Takoe 1enHas peakluus U KaKhe UX THIIBI Bbl 3HaeTe?

13. YTto Takoe KBAaHTOBBIN BBIXO/ (POTOXMMHUYECKOMN peaKIuu?

Monayasb S. IloBepXHOCTHbBIE SIBJIEHUS

TeMBI JIeKIMOHHBIX 3aHATHM:

Jlekums 2. [IoBepXHOCTHAsI SHEPTUsI U IOBEPXHOCTHBIE ABJIEHUS. TepMOAMHAMUYECKHUE OC-
HOBBI IIOBEPXHOCTHBIX siBIeHUI. OCHOBHOE ypaBHEHHE TEPMOJMHAMMKH (PU3MUECKON U KOJUIOM]I-
HOM xumuu. [IoBepXHOCTHOE HaTsSKEHHE. DHEPreTUYEeCKU U CHUIIOBOM acHeKThl MOBEPXHOCTHOIO
HaTSHKCHHUS.

H3y4nB faHHBIA MOAYJIb, CTYJEHT J0JIKEH:

UMETh MPEJCTaBICHUE 00 OCHOBHBIX MOHATHIX KOJUIOMIHOW XMMHUU (JUCIIEpPCHAs cucTeMa,
nucriepcHas (hasza, AMCIIEPCUOHHAs CPefa, YeIbHas MOBEPXHOCTH), O KJIaCCH(PUKAINU AUCTIEPCHBIX
CHCTEM IO pa3Mepy U (HopMe YacTHll, arperaTHOMY COCTOSIHUIO (a3bl U Cpelbl, O MPUPOIE BOZHUK-
HOBEHUS TOBEPXHOCTHOTO HATSHKEHUS, 00 OCHOBHOM YpaBHEHHH TEPMOJMHAMUKU TUCIIEPCHBIX CHU-
CTEM, O TaKHMX SABJICHUAX, KaK U30TepMHUECKas IeperoHKa, aare3us 1 aacopouus, o0 3MeKTpOKHUHe-
TUYECKUX SBJICHUSX.

3HATh:

- OCHOBHBIE TIOHATHS U OTIpeJIeJIEHUs] KOJJIOUAHON XUMHUH (IUCIIepCHast CUCTEMa, JTHC-
nepcHas (pasa, AMCIEPCUOHHAs Cpeia, YAeIbHas TOBEPXHOCTD);

- KJIacCU(UKAIUIO TUCTICPCHBIX CUCTEM;

- OCHOBHOE YpPaBHEHHUE TEPMOJANHAMUKH JTUCTIEPCHBIX CUCTEM;

- (bu3nUecKuii CMBICT M pa3IMYHbIC BHIPAXKEHUS TOBEPXHOCTHOTO HATSKEHUS,

- B3aMMOCBSI3b IOBEPXHOCTHBIX SIBJICHUN C U3MEHEHHEM MOBEPXHOCTU (a3 U MOBEpPX-
HOCTHOTO HaTsDKEHMS,

- BUIBI M TEPMOJIMHAMHYECKIE OCHOBBI a/IF€3HH;

- NPUHIUITE CMaYMBAHUS M HECMAuMBaHUsI TIOBEPXHOCTEH;

- TEPMOJIMHAMHYECKHUE U (PU3NIECKHE TIPUINHBI BOSHUKHOBEHUS SIBJIICHUS aJICOPOLINH;

- byHaaMeHTanbpHOE ypaBHeHUe ajicopobunu I'n60ca;

- OCHOBHBIE TeopuH ajcopOuun (Jlenrmropa, BOT);

- YpaBHEHHMsI HM30TE€pPMbl MOHOMOJIEKYJIsApHOM azacopbuuu (I'enpu, @peitHmxa u

Jlenrmiopa);
- 0COOEHHOCTH aJIcCOpOIIMK Ha TPaHUIIE pacTBOP/Ta3 U TBEPBIX aIcOpPOEHTAX;
- 3aKOHOMEPHOCTH HOHHOM U HOHHO-OOMEHHOM a/1copOIi;
- NPUYHHBI BOSHUKHOBEHUS 3aps/I0B HA YACTHIIAX;
- YCTPOMCTBO ABOMHOIO 3JIEKTPUUYECKOTO CIIOS HA TPaHHULIE YAaCTULIA — CPEeIa;
- BUJIbI DJICKTPOKUHETUYECKUX SIBIIEHUH U X 0COOEHHOCTH.
yMeTh:

- XapaKTCPpHU30BaThb OCHOBHBIC 3dKOHOMECPHOCTHU MMOBCPXHOCTHBIX HBHCHHﬁ;



- HCIIOJIL30BATh OCHOBHOC YPABHCHHUC TCPMOJUHAMUKHA OTUCIICPCHBIX CUCTCM IJIA 005b-
SACHCHUS PA3JIMYHBIX TOBEPXHOCTHBIX SIBIICHUH.

MeToauyeckue peKOMeH AU 110 H3YUYEHUI0 MOTYJIst
[Tpu ocBOCHUH MOAYIISI HEOOXOAUMO:

- M3YYUTh Y4eOHBIA MaTepHal MO COOTBETCTBYIOIIEMY MOJIYJIIO TUCHUIUIHHBI, HCTIONb-
3ysl JIGKIIMOHHBIM MaTepuai U JUTEpaTypy Mo JaHHON TeMaTHKeE;

- AKINCHTUPOBAaTh BHUMAHHUC Ha OCHOBHBLIX ITOHATUAX U 3aKOHAX IMMOBCPXHOCTHBIX ABJIC-

HUM;

- OTBETUTb HAa KOHTPOJIbHBIE BOIPOCHI:

1. Yro Takoe qucrepcHas cucrema, aucnepcHas gasa v JUclepcuoHHas cpena?

2. Uro Takoe BecoBast y/ieiIbHas MOBEPXHOCTh M KaK OHA CBA3aHA C pa3MEepOM YacTuIl?

3. Kak knaccudunupyrores aucnepcHble CUCTEMbl?

4. CKOJIBKO THIOB JHCIIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO (pa3bl U cpenbl Bol
3Haere?

S. Uro takoe nuoduinbHas 1 1uodoOHas cucTeMbl?

6. Yro Takoe cBOOOIHOIUCIIEPCHAS U CBSI3HOAUCIIEPCHASI CUCTEMBI?

7. Kakue BeIpaskeHUsI 11 KOHIICHTpauu yacTull ¢a3el Bel 3HaeTe?

8. 3anumnuTe OCHOBHOE ypaBHEHHE TEPMOJUHAMUKU AUCIIEPCHBIX CUCTEM.

9. Uro Takoe noBepxHOoCcTHOE HaTsKkeHUe? Kakue BeipaxkeHus it Hero Bol 3HaeTe?

10.  KakoBa B3auMOCBS3b IOBEPXHOCTHBIX SIBJIEHUI C M3MEHEHUEM IOBEPXHOCTH (a3 u
MOBEPXHOCTHOTO HATSKEHUS?

11.  Yro Takoe Koaryssuus U 4eM OHa OTJIMYAETCs OT KOaleCUEHIIMN?

12, Yro Takoe m30oTepMHUUYECKas MeperoHka?

13.  Kak cBsi3aHa IOBEPXHOCTHAs SHEPIUs ¢ KPUBU3HOM yacTui?

14.  Yro Takoe aare3us u kakue BUAbl e¢ Bbl 3HaeTe? KakoBbl TEpMOIMHAMHYECKUE OC-
HOBEI aare3un?

15.  Yro Takoe KpaeBoil yroj cMauMBaHU U KaK IO €r0 BEJIHMYUHE CYAST O CMAaYUBAaEMO-
CTH WJIM HECMAaYMBAE€MOCTH IIOBEPXHOCTHU?

16.  KakoBbI TepMOOUMHAMUYECKHE U (PU3HUECKUE IPHYNHBI SIBICHUS acopOIum?

17.  Kak KoJn4ecTBEHHO XapaKTepU3yeTcs sBIeHHE afacopOoruu?

18.  BmBemute GpyHIaMeHTAILHOE YpaBHEHHE afacopOuuu ['mbOca.

19. Yro Takoe nzotepma aacopOouuun?

20.  3anummre ypaBHEHHs U30T€PMBI MOHOMOJEKYJISIpHOU agcopoumu ['nb6ca, Dpeiina-
nuxa u JIeHrmropa.

21.  Yro Takoe aktuBHOCTH [TAB 1 kak ee onpenensars rpadguaecku?

22.  BeiBenuTe ypaBHEHHE HU30TE€PMbI IOBEPXHOCTHOTO HaTshkeHUs LIIummkoBckoro.

23.  UYewm monekyisl [TAB oTinruaroTes oT qJpyrux MOJIEKYIT?

24. Yem 00ycrioBiIeHa BETUYHHA MIpeieIbHON aacopOuun?

25.  Yro Takoe MOPUCTOCTD U KaK €€ PaCCUUTATh?

26.  Ilouemy u30TEepMa ajcOpOLMU OTIAMYACTCA OT U30TEPMBI 1€COPOLIUU ISl TOPUCTHIX
Ten?

27.  Cdopmynupyiite npaBuiIo BeIpaBHUBAHUS MOJISIpHOCTH PeGunnepa.

28.  Cdopmymupyiite npasuio [Tanera — dasHCca U1 a1COPOIIMHA HOHOB.

29.  Yro Takoe KaTHOHUTHI 1 AaHUOHUTHI?

30.  IlosicHuTe MyTH BO3HUKHOBEHUS 3apsia Ha YAaCTHIIAX.

31.  Kak ycrpoena munenia?

32. Kaxkne snextpokuneTndeckue siBiieHus Bel 3HaeTe? OxapakTepu3ynTe Hx.

33.  Yro Takoe snekTpodopeTryeckast moABUKHOCTH?



Mopnyas 6. lucnepcHble CHCTEMBbI

Tembl caMOCTOSITEILHBIX 3AHATHH:
Y CTOMYHUBOCTH JUCIIEPCHBIX CUCTEM.
[Tonyyenue AUCHIEPCHBIX CUCTEM.
OCHOBBI IUCTIEPCHOHHOTO aHAN3A.
30JI1 ¥ CyCHIEH3UH.

OMyJIbCUH.

Ilensr.

Aspo307u.

CucreMsl ¢ TBEPION IUCIEPCUOHHON CPEIOM.
BricokoMonekynsipHble COeTUHEHUSI.
Konnounusie ITAB.

benku.

HN3y4yuB TaHHBIA MOIYJIb, CTYAEHT J0JIKEH:

UMETh NpPEJCTaBICHUE 00 ONTHYECKUX, MOJIEKYJISPHO-KUHETUUYECKUX U CTPYKTYpHO-
MexaHudeckux cBoiictBax aucnepcHbix cucteM (IC), o6 JIC cucrem M pacKIMHUBAIOIIEM JaBiie-
HUU, 00 arperaTUBHOM U ceAMMEHTalnOHHON ycroitunBocT JIC, 0 TEpMOIMHAMUYECKUX OCHOBAX U
meroaax noaydenus JIC, 06 ocHoBax MeTo10B aucnepcuoHHoro aHanusa JIC, 00 OCHOBHBIX BHJaxX
JC (305X U CyCHeH3UsX, NACTaX U TeJsiX, IMYJIbCHUSIX, IEHAX U a3p030JIsiX).

3HATh:

- OCHOBHbIC MOHATHS U onpeneneHus JC (3011 U CycneH3uu, MacTbl U TelIH, IMYIIb-
CHH, ICHBI U a3PO30JIH);

- ocHOBHbIe cBoiicTtBa JIC (onTuueckue, MONEKYIIPHO-KUHETUYECKHE U CTPYKTYpPHO-
MEXaHUYECKue);

- IPUYMHBI yCTOHYMBOCTU U HeycTonuuBoctu JIC;

- ocHoBbI Teopuu JIJIPO arperatuBHoil ycroitunsoctu C;

- KJIaCCU(UKALIMIO U TEPMOJIUHAMUYECKUE OCHOBBI crtoco6oB nosyuenus JC;

- METO/Ibl TUCIIEPCUOHHOTO aHAJIN3a;

- OCHOBHBIE CBOMCTBA M METOJIbI MOTy4YeHUs pa3ianuHbix THnos JIC (3osei u cycnen-
3UH, MacT U rejei, SMyJIbCUH, TIEH U a3p030Jiei);

yMeTh:
- KJIaccu(UIUpPOBaTh U XapaKTepPU30BaTh NPUPOIHBIE U MpoMblluieHHbIE JIC;
- XapakTepu3oBaTh ycroitunsocts JIC;

MeTtoanyeckue peKOMeHAAUMH M0 U3YyYEeHHI0 MOy IS
[Ipu ocBoeHMM MOAYISI HEOOXOAUMO:
- M3YYUTh YIeOHBINM MaTepHall 0 COOTBETCTBYIOIIEMY MOIYIIO TUCHHUTIINHBI, HCTIONb-
3ys JIEKIIUOHHBII MaTepHal U JIUTEpaTypy MO JaHHON TeMaTHKeE;
- aKIEHTHPOBATh BHIMAaHUE Ha XapaKTePUCTUKE OCHOBHBIX BUIOB JIC;
OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI:
Kakue ocHoBHble cBoiicTBa JIC paccMaTpUBarOTCsl B HACTOSALIEM MOAYJe?
3anumuTe BeIpakeHue 3akoHa Jlambepra — bapa.
Yto Takoe paccesHHOE OTpaKEHUE U PaCCeSTHHOE IpeioMiieHUe?
[Tpu kakux pazMepax 4acTHUIl pacCcessHUE CBETa MPOUCXOAUT 3a CUeT AU PAKITHH?
Yro Takoe PaneeBckoe paccesiHue, KaK U NMPU KaKUX pa3Mepax YacTHI] OHO MPOUCXO-

agrownE

ouT?

S

[Touemy HebO KaxkeTcst TOITYOBIM?
7. Yro Takoe 6poyHOBCKoe BrkeHHne? Kak oHO 3aBHCHUT OT pa3Mepa 4acTuil?



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Yro Takoe cpeHUI CABUT YacTUILl?

Yro Ttakoe quddy3usa? 3anummure 3akoH Ouka mis nuddy3uum vactur JIC.
Yto Takoe 0CMOC U OT Yero 3aBHCHUT OCMOTHYECKOS JaBJICHHC?

Uto Takoe cequMEeHTallMOHHAs U arperatuBHasi ycronuuBocTs JC?

Kak cegumenTtanmonnas ycronuuBocth J{C 3aBUCUT OT pa3Mepa 4acTuil?
Kaxk 3aBucut ot BbicoThl [JC unicieHHas KOHIEHTpalus 4acTui?

Uto Takoe pacKJIMHUBAIOIIEE J1aBlIeHHE?

Urto paccmatrpuBaet teopust JJIDO?

Kak noBbicuth arperatuBHyto ycroiuuBoctb J{C?

Jatite onpenenenue cB0060HO- U cBs3HOAUCTIEPCHBIX JIC.

Yto Takoe HLIOTOHOBCKHE M HEHBIOTOHOBCKHE KMIAKOCTU W Kakoe oTHomenue K JIC

AMEIOT 3TH HOHITHS?

19.
20.
21.

JIC?

22.

B JIC?

23.

OxapakTepu3yiTe aAre3MOHHBIN U ayToaAre3nOHHbIN Iporecchl apuxeHus B JC.
Kak knaccudurimpyrores crocoos! momydenus 1C?
B kakom ciyyae mpoMCXOAWUT CaMOIIPOM3BOJIBHOE IUCIEPrUPOBAHUE BEIIECTBA B

Kakumu ciocodamu MPOUCXOAUT HECAMOIIPONU3BOJIBLHOC JUCIICPIUPOBAHUC BCUICCTBA

VYkaxure H€O6XOI[I/IMI)I€ YCJI0BUA OCYHICCTBJICHUSA KOHACHCAIIMOHHBIX MCTO/10B 00-

paszoBanus yactuil J[C.

24,
pa3Mepam.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

N300pasute rpaduyecku nuddepeHnanbHy0 KPUBYIO PacHpeeICHUs 9acTHIl TI0

Oxapakrepu3syiite MeTo bl JucnepcruonHoro ananusa JC.

Yro Takoe 30J1M U CyCII€H3UH, MacThl ¥ resqu? Yto obuiero Mexay HUMu?

Uro Takoe nentuzanus’?

Yro Takoe aMynbcuu? YKaKUTE UX BUIBI.

Kak noBbICUTH YCTOHYMBOCTH AIMYJIbCHIL?

Oxapakrepu3yiiTe MaliOHE3 C TOUYKH 3PEHUS KOJUIOMIHON XUMUH.

OxapakTepu3yiTe CIMBOYHOE MAClIO C TOUYKHU 3PEHMSI KOJUIOUAHON XUMUU.

Yro Takoe nexa? Kak noBbICUTh YCTOMUMBOCTD IEHBI?

OxapakTepu3yiTe CriocoObl MOTYyUEHHUS KUTKUX TIEH.

Yro Takoe aspozonb? Kak KiaccupUIUPYIOTCS a3p0o30JM B 3aBUCUMOCTH OT arperat-

HOTO COCTOSIHMSI YacTHIl (pa3bl U UX Pa3MEpoB.

35.
36.
37.
38.
39.

OOBsCHUTE PA3HUILY MEX]TY IBIMOM U CMOTOM.

Uro Takoe TBEpAbIE IMYIbCUU?

K kakomy tumy JIC MoxHO OTHECTH (DPYKTHI?

[TouemMy KUAKOCTH IBUKETCS MO Kanujuisgpam?

OT 4ero 3aBUCHUT BBICOTA MOJABEMA KUJIKOCTU B Kauuisape?



7. OueHovHbIE CpeACTBA

7.1. IlacmopT OleHOYHBIX CPeCTB

Cemectp Koa koHTpo/IMpyemMoii KOMIIeTeHIIUH HaumeHoBanue
(WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
S) [1K-9 OTueTsl MO 1a0OPaTOPHBIM paboTaM U
BOMPOCHI IPU UX 3AIIUTE;
bT3.

7.2. TunoBble 3aJaHUs MU WHbIE MaTePUAJbI, HEOOXOIUMbIE JJIsl TEKYIIEro KOH-
TpoJst

7.2.1. Ot4et o J1a00PATOPHON padoTe

Tewmbl nabopaTopHbIx paboT ykazanbel B Tabn. 4 (CTpykTypa U cofepKaHHe TUCIUILINHEI).
[TonpoOHBIC omMHCaHUs JTA0OPATOPHBIX Pa0dOT U3MaHBI U MMEIOTCS B jaboparopun dusmdeckas u
koswtouanas xumus [10, 11].

dopMma oT4yeTa no JadopaTopHoii padore.
OTuer HOKEH CONepKaTh:

1. Tabnuny ¢ pe3ynbraTaMy SKCIIEPUMEHTOB;

2 ['paduku nccner0BaHHBIX 3aBUCUMOCTEN;

3. PacueTsl GU3UKO-XMMHUYECKUX BEJINYMH;

4 OneHKy TOYHOCTH TOJYYEHHBIX UYMCIICHHBIX 3HAYEHUH (PU3MKO-XMMHYECKHX BEIH-
YUH;

o. BriBoibI MO pabore.

TpebdoBanus k opopmiIeHHIO:

1. I'paduxu 1OKHBI COOTBETCTBOBATH MIPABUIIAM MOCTPOEHUS rpaduKoB (JabopaTopus
dusnyeckas U KOJUIOHTHAS XUMHSL);

2. [Tox popmynamu 1okHa OBITH IPUBEIEHA paciIn(ppoBKa OYKBEHHBIX 0003HAUEHUI];

3. VY 4uncieHHBIX 3HAYCHUH (PU3NIECKUX BEITUYMH JTOJKHBI OBITh YKa3aHbI €IHHUIIBI
U3MEPEHHUI;

4. [Tony4eHHbIE SKCTIEpUMEHTATBHBIE BETMYUHBI JIOJDKHBI OBITh YKa3aHbI C HHTEPBAJIOM
HOTPEIIHOCTH.

IIpoueaypa oueHnBaHus:

KagecTBo oTueTa 1o mabopaTopHOi paboTe OLIEHUBAETCS B POIlecce OYHOM 3allUThl OTYe-
Ta.

Kpurepum oueHku:

JlaGopaTopHast paboTa «3a4TeHa», €CIU Pe3yibTaThl 0()OPMIICHBI B BHJEC OTUETA U MPH 3a-
mmTe paboThl JaHBI OTBETHI Oolee ueM Ha 80% BOMpOCOB (3a7aeTcsi HE MEHEe 5 BOMPOCOB);

JlaboparopHast paboTa «He 3a4TeHa, €CITU Pe3yabTaThl He 0POPMIICHBI B BUC OTYETA U TIPH
3aIuTe paboThl TaHbl OTBETH MeHee yeM Ha 80% BOIPOCOB.



7.2.2. Boupocbl BT3

BT3 conepxut 488 Bonpocos;

7.3. OueHoYHbIE CpeICTBA JJIs1 MPOMEKYTOYHOH ATTEeCTANMH MO MTOraM OCBOEHHUS
AUCHUILIMHBI

7.3.1. Bompochl K IPOMEKYTOYHOI aTTecTAlINU

Cemectp: 5
Ne i/m Bonpocsl

1 TepMoauMHAMUYECKHE CUCTEMBI, COCTOSHUS U XapaKTEPUCTUKHU, TapaMeTpbl U QyHKLIUN
COCTOSIHUSI.

2 N3otepmuueckoe u3MeHEeHnEe 00beMa ra3a, paBHOBECHBbIE (0OOpaTUMBbIC) U HEPABHOBEC-
HbIe (HEOOpaTUMBbIC) TIPOIIECCHI.

3 TepMmogrHAMUYECKHE IPOIIECCHI, PABHOBECHBIE U CTAIIMOHAPHBIE MTPOIECCHI.

4 Tennora u pabdora.

5 BHyTpeHHSIS SHEpTrHs U SHTAJIBITHUS.

6 ITepBoe Hayaa0 TEPMOJMHAMUKH JUIs IPOLIECCOB B UEAIbHOM rase.

7 TepmoxuMmusi, TEIII0Ta peakuuil, 3akoH I'ecca.

8 TennoeMKoCTh, yaeabHasi U MOJISIPHAS TETIJIOEMKOCTH.

9 OnpezneneHue TeMIOBbIX Y3PPEKTOB peakLny 10 TeII0Te 00pa30BaHuUs U CrOPaHUsl.

10 3aBUCHMOCTD TEIUIOTHI PEaKIIMK OT TeEMIIepaTypsbl, 3akoH Kupxroda.

11 Camonpou3BOJIbHbIE M HECAMOIIPOU3BOJIbHBIE IPOLIECCHI, KPUTEPUU CaMOIIPOU3BOJIBHO-
T'0 IPOTEKAHHUS MPOIIECCOB, NOHSATHE YHTPOIINH.

12 M3MeHeHne 3HTPONMM KaK KpUTEpUH HAIlpaBICHMs Ipoliecca B U30JUPOBAHHON CUCTE-
Me.

13 Bropoe Hauano TepMOAMHAMUKH, U3MEHEHHE SHTPOIUH B OOPaTUMOM M HEOOpaTUMOM
nporeccax.

14 Ouneprun ['n66ca u I'enbmrosnbua.

15 YpaBuenus ['nu66ca — 'enpmrosnsua.

16 XHMMHYECKOE PABHOBECHE, XUMUUYECKHMI MOTEHIIHAAI.

17 KoHCTaHTBl XUMHYECKOT0 PaBHOBECHS.

18 YpaBHeHMs U30TepMbl XMMHUYECKOH peakunu Baut-I'odda.

19 YpaBHeHUs U300apbl U U30XOPbl XUMHUECKUX PEeaKLUH.

20 CwMmernienne xumMuaeckoro papHoBecus u npuHnui Jle Hlaremnne.

21 OcHoBHBIE TOHATHS: (ha3a, KOMIIOHEHT, (pa30BOE paBHOBECHE U (DA30BBII MEPEXOI.

22 Yucno crenenei cBo001bl, paBuiio ¢a3 I'ndoca.

23 JlnarpamMma cOCTOSTHUS OJHOKOMIIOHEHTHBIX CUCTEM.

24 TennoBbie 3¢ dekTsl (pa3oBbIX NepexosoB, ypaBHeHue Kiaysmyca — Kuameiipona B
mubdepeHIMaTbHON U HHTErpalibHOM popmax.

25 Jlnarpamma coCTOSIHHSI TBYXKOMIIOHEHTHBIX CUCTEM C OJHOM 9BTEKTUKOM.

26 OCHOBHBIC TIOHSTHS U XapaKTEPUCTUKH PACTBOPOB, B3aMMOCBSI3b IPOIIECCOB B PACTBO-
pax C BeJIMYMHONW XUMHYECKOT0 MOTEHIMaIa KOMIIOHEHTOB PacTBOpa.

27 [ToHsATHS HIEATEFHOTO U PEATbHOTO PACTBOPOB, BEIPAKEHUS! KOHIIEHTPAIMH PACTBOPOB.

28 JlaBnieHrie HaCHIIIEHHOTO TTapa HaJl pacTBOPOM, 3aKoHbI Payns u ['eHpu.

29 [ToBbIiieHNe TeMnepaTypbl KUMIEHHUS M MOHWKEHHE TEMIIepaTypbl 3aMep3aHusl pacTBO-
pOB.




30

OcMOC 1 OCMOTHYECKOE TaBJICHHE.

31 3axonbl ' n66ca — KoHOBaIOBa, a3€0TPOITHBIE CMECH.

32 [leperonka u pexTuuKaiys, MeperoHKa a3e0TPOIHBIX CMECE.

33 Orpann4eHHO PaCTBOPUMBIC KUIKOCTH.

34 DKCTpaKIUs, KOHCTAaHTa U KOADPHUITMEHT pacTpeeIICHHS.

35 DNEKTPOIUTHYECKAs JUCCOLMAINS, COIbBATAlMsI U TUApATAIMsl HOHOB.

36 CunbHble U cia0ble 3JEKTPOJIUTHI, CBOMCTBA PACTBOPOB CIAOBIX JIEKTPOJIUTOB, KOH-
CTaHTAa U CTENEeHb JTUCCOLUAINU.

37 N3oTonnueckuii K03 UIMEHT ¥ KOJUTUTaTHBHBIE CBOMCTBA PACTBOPOB JIEKTPOJIUTOB.

38 CpeaHuie HOHHAsI aKTUBHOCTh M KO3()(PHUIIMEHT aKTUBHOCTH JICKTPOJIUTOB.

39 DNEKTPOIUTHYECKAS JUCCOIUAIUS BOJIBI M KOHIIEHTPAIUS BOJIOPOIHBIX HOHOB.

40 DIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB, yEIbHASI U MOJIIPHAS SJIEKTPOMOBO/I-
HOCTb.

41 [TonBu>xHOCTH HOHOB, 3akoH Konbpaya.

42 Yuciia nepeHoca HOHOB.

43 OCHOBHBIC TIOHATHS, KOHTAKTHBIN, TU()PY3HOHHBINA U JIEKTPOTHBIA TOTCHIIHAIIBL.

44 ["anpbBaHMYECKHE DIIEMEHTHI, dJIeMEeHT SIkoOou — JlaHuas.

45 TepMoarHAMUKA TaJIbBAHMYECKOTO DJIEMEHTA, SJIEKTPOIBMIKYINAS CHJIA.

46 DneKTpoJHbIe MOTeHIIMANbI, ypaBHeHHe HepHcTa.

47 M3mepenne 3JeKTpOAHBIX NOTEHIIMAIOB, BOJOPOJAHBIN AIEKTPOI.

48 3aBucuMoctb D/IC 371eMEHTOB OT TEMIIEPATYPBI.

49 DIEKTPOIIN3, 3aKOHBI AIEKTPOJIN3a, TPUMEHEHUE AJIEKTPOIIN3A.

50 OCHOBHBIC TIPEJICTABJIICHUS XUMHUYECKONH KHHETUKH, CKOPOCTh XUMUYECKHIX PEAKITHIA.

51 MonekylnapHOCTh U KHHETUYECKHE YPAaBHEHUS PEaKIUil.

52 ITopsiIoK XUMUYECKUX PEAKIUM.

53 Kunerndeckue ypaBHeHHsI peakiiuii pa3InYHOrO MOPSIKA.

o4 MexaHu3M 1 KUHETHKA 0OpaTUMBIX pPEaKIIUM.

55 MexaHu3M 1 KUHETHKA MOCJIEI0BATEIIbHBIX PEAKIINN.

56 MexaHn3M U KHHETHKA MapaiebHbIX PeaKkIuil.

o7 MexaHn3M ¥ KHHETHKA CONPSIKEHHBIX PEaKIIUM.

58 I{enHble peaknuu.

59 Peakiuu ¢ HeTepMHYECKON aKTUBAIIMEN YACTHII.

60 DOTOXUMUYECKHUE PEAKIINH.

61 [Tpenmert xypca kommonaHoi XxuMuu. OCHOBHBIE MOHATHS U 00BEKTHI HCCIETOBaHUS.

62 VY enbHas MOBEPXHOCTb, JUCTICPCHOCTD, TOBEPXHOCTHOE HATSHKEHUE M IMTOBEPXHOCTHAS
DHEprusl.

63 Krnaccudukanus mOBepXHOCTHBIX SIBJICHUW U JTUCTIEPCHBIX CHUCTEM IO arperaTHoMy CO-
CTOSIHMIO (pa3, pa3Mepy U BHEIIHEMY BUY YacTHUIl JUCTIEPCHOM (asbl.

64 TepMoMHAMUYECKHE OCHOBBI TTOBEPXHOCTHBIX sIBJICHUN. OCHOBHOE YPaBHEHHE TEPMO-
JUHAMHUKY U3HYECKON U KOJIIONIHON XUMUH.

65 [ToBepXHOCTHOE HATSKCHHE. DHEPreTUYCCKHH W CHIIOBOW aCIEKTBhI TTOBEPXHOCTHOTO
HATSHKCHHUSL.

66 CBs13b MOBEPXHOCTHBIX SIBJICHUM C M3MEHEHUEM IOBEPXHOCTU paznena ¢a3 v MoBepX-
HOCTHOTO HaTshkeHUs. [I0BEpXHOCTHBIE SIBJICHHUS MPU U3MEHEHUU MTOBEPXHOCTHU pa3/erna
¢a3: KoanmeceHIHs, N30TePMHUYECKasl IEPETOHKA.

67 [ToBepXHOCTHBIE SBIIEHUS TIPU U3MEHEHUU TOBEPXHOCTHOTO HaTshKeHHS. OCcOOEHHOCTH
WMCKPUBJICHHOW TTOBEPXHOCTH paszzena (a3. Dopmyna KenpBuna

68 Buel v TepMOAMHAMHYECKHE OCHOBBI aJII'€3UH: ayTOTe3Usl U KOTe3Hsl.

69 Anre3us )KHIKOCTH M CMauMBaHWE, KPaeBOW Yroj cMauyuBaHUs, THO(UIBHAS U JIHO-
(dhobOHast TOBEPXHOCTH, IIOTAITHS.

70 AncopOumsi Kak TOBEPXHOCTHOE SIBJICHUE, JBIDKYIAs CHIa aacopOumu, abCcomoTHAs U




M30BITOYHAST aIcCOPOIIHSI.

71 @DyHaMeHTaIbHOE YpaBHEeHUE aacopouuu ['nbdoca.

72 [Tpu4rHBI 1 MEXaHU3M aJICOPOLIMH, BUIBI JICOPOIIHH.

73 N3otepmbl aacopbumu. YpaBHEHHs H30TepMbl ancopOuuu [enpu, Ppeiinmpmxa u
Jlenrmiopa.

74 OcoOeHHOCTH aACcOpOLMK HA TPAHMIIEC KUAKOCTh — Tra3. [loBEepXHOCTHAs aKTUBHOCTH,
ITAB u I1MB.

75 Ancop6uus [TAB, nudunsaocts Monekyn ITAB. 3aBucumocTs ancopOuuu OT KOHIEH-
Tpauuu ajgcopotua, ypaBuenue lllumkosckoro.

76 ITpenenbuas ancopouwms. [IpaBmino Tpayoe — roko.

77 OcoOeHHOCTH a/IcOpOIIMU HAa MOBEPXHOCTH TBEPABIX TEJl, TOPUCTOCTH TOBEPXHOCTH.

78 AncopOuust ra3oB, KaluuUIsipHas KOHJIEHCAIUs Ta30B. AJcopOLuUs KUAKOCTH, TPABUIIO
u 3¢ ekt Pebunnepa.

79 AicopO1usi HOHOB, JIMOTPOITHBIC Psibl. IoHOOOMEHHast afcopOIysi, HOHUTHI.

80 HonoobmenHnast xpomatorpadus. [Ipumenenne aacopOIMOHHBIX MTPOIECCOB.

81 [ToBepxHOCTHAsT PHEPTUS M 3apsii MOBEPXHOCTH, B3aUMOCBS3b YAEIBHOTO 3apsiia Mo-
BEPXHOCTH C €€ MOTEHINAJIOM.

82 JIBOWHON SIEKTPUYECKUN CJIOW, TUIOTHBIA W JU((Y3HBIH ClIOW, A3eTa-TIOTEHIUAIL.
CtpoeHune MULIEIUTBI

83 ONEKTPOKUHETUYECKUE SIBICHUS: 3JIEKTpodope3, 3JIEKTPOOCMOC, BO3HUKHOBEHHE I10-
TEHI[MAJIOB CEAMMEHTAIIUU U TeUeHHs. DIeKTpodopeTnyecKas moIBUKHOCTD.

84 [IpoxoxaeHne cBeTa yepes TUCIePCHYI0 CUcTeMY, 3akoH JlamGepra — bepa.

85 PaccessHue cBeTa B AMCIEPCHBIX CHCTEMAax, PACCESTHHOE OTPaXCHHE W MPEIOMIICHHE,
dbopmyna Penes.

86 bpoyHoBCKOe NBHKEHHE, CPETHUN CABUT YACTHIL.

87 Juddysus, ypaBaenue crarmonaproit muddysun Ouka, kodpdunuent muddysun.

88 Ocmoc, 0CMOTHYECKOE JaBJICHUE B AUCIIEPCHBIX CUCTEMAaX.

89 [TpoGiiemMa ycTOMYMBOCTH TUCHEPCHBIX CHUCTEM U MOHSATHUS CEIUMEHTAIIMOHHOM U arpe-
TaTUBHOM YCTOMYUBOCTH.

90 CeauMeHTallMOHHAs YCTOMYUBOCTD M TUTICOMETPHUECKUI 3aKOH paclpeesieH s YaCTULL
110 BHICOTE.

91 PacknuHuBaroliee JaBjaeHUe U arperaTuBHas yCToMunBocTb, Teopust JJIDO.

92 OCHOBHBIC TIOHSTHS M XapaKTEPUCTUKUA CTPYKTYPHUPOBAHHBIX CHUCTEM: CBOOOTHOJIHC-
HEepCHBIE U CBA3HOANUCIIEPCHBIE CUCTEMBI, edopManus U 3akoH FOHra.

93 HpI0TOHOBCKHE M HEHBIOTOHOBCKHE JTUCIIEPCHBIE CHCTEMBI.

94 XapaKkTepUCTUKN CBHITYYMX MAaTepHalioB: aJre3MOHHBI M ayTOTe€3MOHHBIN Ipolecc
JIBIDKEHUS] MaTEPUAIIOB.

95 Knaccugukarus cnoco60B NoixydeHus: AUCHEPCHBIX CUCTeM. JlucreprupoBaHue U cTe-
NICHb JMCTIEPTUPOBAHMS, IPOOIICHUE U TIOMOJL.

96 [TosryueHne TUCHEPCHBIX CUCTEM 3a CUET KOHJIEHCAIIMOHHBIX MPOIIECCOB: KOHAEHCAIIHS,
JecyOoauManus U KpUCcTaJUIM3alys, H30TepMUYecKas eperoHkKa.

97 Pacripenenenue yactull TUCHEPCHBIX CUCTEM IO pa3Mepam, nuddepeHnnanbHble Kpu-
BbI€ paclpeesieHus, MeIMaHHbIA 1 SKBUBAJICHTHBIA pa3Mep.

98 CeIMEHTAIIMOHHBIN aHAJIN3 CYCIICH3UH.

99 OCHOBHBIE CBOICTBA 30J1€H U CyCleH3ul. ['enu u nacTel, nenTu3anusi.

100 | CgoiicTBa M yCTOWYHBOCTH dMYibcuid. [lomydenne, pa3pymieHre u IPUMEHEHNUE dMYIThb-
CUH.

101 | CpoiicTBa 1 ycTOWYHBOCTH IeH. [lorydeHne u mpuMeHeHue TeH.

102 | Knaccudukarms, 0Opa3oBaHue M CBOKWCTBA a3pO30JIeH.

103 | OcHOBHBIE XapakTepuUCTUKH. TBepble neHbl. KanmuisipHo — MOpUCTHIE Tena.

104 | Kommonmnas xumuss BMC. CtpykTtypa makpomosiekyin BMC.




105 | CsoiicTBa pactBopoB BMC. HaGyxanue.
106 | Crynnu u cTyaHeoOpa3oBaHUe, CBOMCTBA Tejiei U CTyAHEeH.
107 OcobeHHocTH U Ki1accudukanms KoyutonaHbix [1AB
108 | KpuTtnueckast KOHIICHTpaLKsl MUILIEINIO00pAa30BaHHUSI.
109 | Moromee neiicrBue Komutongubix I1AB.
110 | Ilpumenenue [TAB
7.3.2. Kputepuu U HOPMbI OLIEHKH
®opma npose-
AeHust
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTanuu
5 3aueT (1o HaKo- Tekymuii pedTUHT COCTaBIISECT

IIUTEIILHOMY pEl-
TUHTY)

«Ga4TCHO»

55-100 6ayutoB

«HEC 3a4TCHO»

Texymuii pedTuHr cocrasiser 0-
54 GaioB




8. Y4eOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue U CIUTIINHbI

8.1. Oo6n3aTenbHas JuTeparypa

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAy4HOIi 0n0-
Juoreke /
HaumenoBanue
9BC

I'pezynos B.1

dusnueckas XUMus : yaeoHoe mocooue / B.
. I'peizynos, U. P. Kysees, E. B. Ilospkoa
[ mp.]. — 3-e wm3m., crep. — MockBa :
@®JIMHTA, 2019. — 251 c. — ISBN 978-5-
9765-1963-3.

YuebHoOe mocodue

2019

9BC «Jlaap»

I'ameena O.C.

duznyeckas U KOJJIOUTHAS XUMHUA @ y4eO-
Hoe nocooue / O.C. I'ameeBa. — 5-e wm3z.,
crep. — Cankrt-Ilerepoypr : Jlanb, 2020. —
328 ¢. — ISBN 978-5-8114-4869-2.

YyeOHOE 11ocodue

2020

9BC «Jlaup»

Axynosa [O.IL

dusnueckas xuMmusa. Teopus M 3agaudl :
yuebHoe mocobue / FO.II. Axynoma, C. T.
N3oroBa, O.B. Ilpockypuna, U.A. Yepen-
KoBa. — 2-¢ u31., ucnp. — Cankr-IlerepOypr
: JIanp, 2020. — 228 ¢. — ISBN 978-5-8114-
5340-5.

YuebHoe mocodue

2020

9BC «Jlaup»

Kymsikos, P.M.

dusnueckas M KOJUIOMJIHAs XUMHS : yuel-
Hoe nocobue / P.M. KymbikoB, A.b. UtTues.
— Cankr-IlerepOypr : Jlans, 2019. — 236 c. —
ISBN 978-5-8114-3519-7.

YuyebHoe mmocodue

2019

9BC «Jlaup»

Hurmatymnun, H.I

[IpakTukym no ¢u3nuecKoil U KOJUIOUAHOU
xumuH : ydeOHoe mocoobue / H.I'. Hurma-
tymnuH, E.C. N'anueBa. — Cankr-IletepOypr
: Jlanp, 2018. — 116 c. — ISBN 978-5-8114-
2885-4.

YyebHoe 1mocodue

2018

9BC «JIaHb»




8.2. omoJiHUTeJIbHAS JIUTEpPaTypa

Tun (yueOHUK, yueOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-

ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juorteke /

n/n MeToIMYecKoe nocooue,

HpPAKTHEYM, Ip.) HaumenoBaHue
IbC
6 | Ceupunos B.B., CBupunoB | @usndeckas Xumus . ydeOHOe mocobOwe / Y4eOHoe mocodue 2016 OBbC «Jlanb»
A.B. B.B. Cupunosn, A.B. CBupunoB. — CaHKT-
[TerepOypr : Jlans, 2016. — 600 c. — ISBN
978-5-8114-2262-3.

7 | [lomosa, A.A. dusndeckas XuMHs . ydeOHOe TocoOme / Y4eOHoe mocodue 2015 OBC «Jlanb»
A.A. Tlomopa, T.b. IlomoBa. — CaHKT-

[TerepOypr : Jlaus, 2015. — 496 c. — ISBN
978-5-8114-1796-4.

8 | 'embhman, M. 1. [TpakTuKy™m 10 (PU3NYECKON XUMUU : y4IeO- VYyebHoe nocobue 2018 OBC «Jlanb»
Hoe nocobue / M.U. I'enbman. — 2-e uza. —

Cankr-IlerepOypr : Jlanb, 2004. — 256 c. —
ISBN 5-8114-0604-5.

9 | l'ameesa, O.C. COopHUK 3a/1a4 ¥ yIpaXHEHUH 10 (husmue- Y4eOHoe mocodue 2018 OBC «Jlanb»
CKOM M KOJUIOMJAHOW XMMHUHU : ydyeOHOe TOo-
cooue / O.C. T'ameeBa. — 5-e¢ usn., crep. —

Cankr-IlerepOypr : Jlanp, 2018. — 192 c. —
ISBN 978-5-8114-2453-5.

10 | Ocramenko I'.1. dusnueckas XUMUS: J1adOpaTOpHBIA Tpak- | JlabopaTopHBINA MpaKkTH- 2012 100 k3. B Jlabo-
tukyMm / coct. I'1. Ocranenko, O.b. I'puro- KyM patopun dusu-
peeBa, E.B. T'opoBad. — Tompsarru: TI'Y, yecKas U KOJIIo-
2012. - 224 c. UaHasg XUMHUS

11 | Ocramnenko I'.U. AncopOnmsi TTOBEPXHOCTHO-aKTHUBHBIX Be- | JlabopaTopHBIi mpakTh- 2012 100 »xk3. B Jlabo-

mectB: JlaGopaTopHBIN MpakTUKYM / COCT.
I''. Ocranenko, O.b. I'puropwsera, K.C.
Tuxomuposa. — TomssaTTu: TI'Y, 2012. -112
C.

KyM

paropuu dusu-
YecKasi ¥ KOJIJIO-
UJHask XUMUs




8.3. IlepeueHn pecypcoB HH(OPMALHOHHO-TEIeKOMMYHHKAIMOHHOH ceTu «HTeEp-

HET»

- BytiepoBckue coodmenusi. HaydHblii aHTJIO-PYyCCKOA3BIYHBIN XUMHYECKUM KYyp-
Ha. [IyOnuKkyeT cTaThu 10 OCHOBHBIM pa3zeliaM XMMUU M CMEXHBIM JuciuIuinHaM. JKypHai BXo-
it B Ilepeuenr BAK u cucremy PUHII. Jlns 3aperucTpupoBaHHBIX NOJIB30BaTENEN caiiTa AOCTY-
TICH MTOJIHOTEKCTOBHIH apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

— XuMHs B MHTepecax YCTOWYMBOro pa3BuTHsl. B xypHane myOIUKYIOTCS OpPHUTH-
HAJIbHBIE HAYYHBIE COOOIIEHUs U 0030pBI MO XUMHUU MPOIECCOB, MPEICTABISIONINX OCHOBY IPUH-
[UITHAIBHO HOBBIX TEXHOJIOTH, CO3/IaBa€MbIX B MHTEpECax YCTOWYMBOTO PAa3BUTHS, WIH YCOBEP-
[ICHCTBOBAHUS JICUCTBYIONINX, COXPAaHEHUSI MPUPOAHON Cpeibl, SKOHOMHH PECYpCOB, dHEprocoe-
pexenus. Bxoaut B Ilepeuenr BAK u cucremy PUHII. [Joctynen nonHotekcToBblid apxuB ¢ 2001
o 2005 roz: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunblii perieH3MpyeMblii KypHaI OTKPHITOTO
noctyna. Crpana: Uanus. S3bik: anriumiickuid. [TyOnukyeT pe3ynbTaThl HAyYHBIX MCCIICIOBAaHUN B
obsactu o01Ieit XuMuu, OMOXUMUH, CIIEKTPOCKOIIUU, XUMHH OKpY>Karome cpeabl. JocTyrnen mo-
HOTeKCTOBBIHM apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepedyeHb MPOrpaMMHOIO0 o0ecTeYeHus!
Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMEp, CPOK Aeii-
n/n CTBHUA)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok aeiicTBus —
WinPro 10 RUS Upgrd OLP NL Ac- | 6eccpouHo;
dmc koHTpakT Ne 1653 ot 14.12.2018, cpok neicTBus
— 6eccpoyHO
2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok aeicTBus —
Office Stdandard 2013 Russian OLP | 6eccpouno
NL AcademicEdition

8.5. Omnucanme MaTepHaJbHO-TeXHUYECKOW 0a3bl, HEOOXOAMMON 1JIsl OCYLIeCTBJe-
HHS 00pa30BaTEJIBLHOIO NMPOLECCa M0 AUCHHUILIMHE (MOLYJII0)

HaumeHnoBanue 000py10BaHHBIX y4e0-
HbIX KaOHMHETOB, J1a00opaTopuii, MacTep-
CKHX U IP. 00bEKTOB /Il IPOBEIeHUs!
NPAaKTHYEeCKUX U J1a00paTOPHBIX 3aH-
THH, IOMeEIIEHU 1JI1 CAMOCTOATEIbHOM
paboThbl o0yuarommuxcst (HOMep ayJauTo-
pun)

1 | KomnbroTepHslil k1ace. YueOHas ayJUTOpHUs

IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA

IlepeHOCHONM TPOEKTOP, DKpaH, CTOJIBI

JUIsL TIPOBEACHUS 3aHATHN JEKLIUOHHOTO THU-
na. YueOHas ayauTOpHsi JUIsl MPOBEIEHUS
3aHATUH CEMHHApCKOro Tuma. YdeOHas
ayIUTOpUs JUIsl TIPOBEACHUSI J1abOpaTOPHBIX
pabot. YueOHas ayauTopusi AJs NpOBeE.e-
HUA 3aHATUN TEKYIIEro KOHTPOJISI U IpOMe-
JKyTOYHOM aTTeCTallUU

VYIJIK-314

YUYEHUYECKHUE, CTOJI IPENOaBaTENbCKUM,
CTYyJbsl, JIOCKa ayAUTOpHas (MapKepHas),
IIK ¢ BeixoaoMm B cetb HTEpHET

KomnbrotepHslii kiacc. YuebHas ayuTopus
JUISL IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TH-

na. YyeOHas ayauTopuisl JUIsl TPOBEICHUS

Crosibl ydeHMUYECKHE, CTOJ IIpernojaaBa-
TENbCKUHM, CTYyJbsl YYEHHMUYECKHE, JO0CKa
ayautopHas (mapkepHas), IIK ¢ Bbxonom



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

n/n

HaumeHoBaHue 000py10BAHHBIX Yuel-
HbIX Ka0MHETOB, J1a00opaTopuii, MacTep-
CKHX U JIp. 00beKTOB /1JIl IPOBe/IeHus!
NPAKTHYECKUX U JIa0OPATOPHBIX 3aHA-
THH, MOMeEILEeHHI 1JIs1 CAMOCTOATEIbHOM
padoTsl o0yuaromuxcs (HoMep ayaAnuTo-

pun)

IlepeyeHb 0OCHOBHOTO 000pYy/A0BAHMA

3aHATHM CEMUHApCKOro Tuma. YdyeOHas
ayauTopus Ul MPOBEJEHUs J1a0OpaTOPHBIX
paboT. YuebHas aynuTopus I KypcOBOTO
IPOEKTHUPOBAHUS (BBINOJIHEHHUSI KYpPCOBBIX
paboTt). YueOHas aynuTopus Uisl TPOBEIEC-
HUSl TPYNIOBBIX U WHAWBUIYAJIBHBIX KOH-
cynbTanuii YueOHast ayIuTopHs Ui IpOBeE-
JICHUS 3aHATUH TEKYIIEro KOHTPOJA U Ipo-
MEXYTOYHOM aTTECTALNM.

VYJIK-812

B ceTb MIHTEpHeT.

[Tomemenue g caMOCTOSITENIbHON pabOThI

CTY/ICHTOB.
I-401

Cronbpl y4eHUYECKHE, CTYJbsl Yy4deHHYe-
ckue, IIK ¢ BbixosioM B ceTh UHTEpHET.
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