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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
O03HAKOMHUThH CTYICHTOB C YYEHHEM O MEXaHU3MaX M CKOPOCTSAX XMMHYECKHUX IPOILIECCOB H
COBPEMEHHBIMH IMPEACTABICHUSIMU O IPUPOJIC U 3aKOHOMEPHOCTSIX TOPEHUS Ta30B U KOHJEHCUPOBAHHBIX
BEIIIECTB, C TEOpUEH TOpeHHsI, (OPMUPOBAHHUE Y CTYACHTOB KOMIIETEHITUH, ITO3BOJISIOIIUX OCYIIECTBIIATh
AKCIIEPUMEHTAJILHOE ONPEIEICHIE 3aKOHOMEPHOCTEHN
XUMHUYECKHX  MPOIECCOB M TPOBOAWTH  YHCIAEHHBIE  pacdyeThl  COOTBETCTBYIOIIHUX
TEPMOJMHAMUYECKUX U KHHETUYECKHUX [TapaMeTPOB.

1.2. 3agaum IMCHUIITHHEI

—  chopmupoBarb 0a30BbIC 3HAHUS U MPEACTABICHUS O GYHIAMEHTAJIBHBIX 3aKOHAX U OCHOBHBIX
METOIaX UCCIIEI0BaAHUS

—  XMMHYECKHX MPOIECCOB, XMMHUUECKOTO PABHOBECHUS U TEOPUH TOPEHUS

— 0000IUT, ¥ CHUCTEMATH3MPOBATh 3HAHWS, BKIIOYAOMKME (yHIAMEHTAIbHBIC 3aKOHBI,
JieXxalIre B OCHOBE XUMUUYECKON TEPMOAMHAMUKHI U XUMHUYECKON KUHETUKHU

—  paccMOTpeTh  OCHOBHBIE  DJKCIEpUMEHTAIbHbIE  3aKOHOMEPHOCTH,  CTPYKTypy H
MaTeMaTH4eCKyI0 (pOpMY OCHOBHBIX YPaBHEHHH, METOJbI pacueTa HEPreTUKU XMMHYECKUX PEaKIuil u
XMMHUYECKOTO PaBHOBECHS, METOJbl COCTABICHHS KUHETHYECKHX YpPaBHEHHMH XHUMHUYECKHX peakIui,
METOBI TPUOIMKEHHOTO PEIICHIS] KHHETHUSCKUX YpaBHEHUHN

—  paccMOTpeTb OCHOBHBIC IPUEMBI W METOIBI AKCIIEPUMEHTAILHOTO W TEOPETHYECKOIO
HCCJICIOBAaHMS XUMHYECKUX MPOIECCOB, UCIIOJIb30BAHUE 3THX METOJIOB B COBPEMEHHBIX TEXHOJIOTHSX;

— o0ecreunTh OBJAJICHUE METOMOJIOTUEH TEPMOJAMHAMUYCCKUX W KUHETHYECKHX paCueTOB
XUMHUYECKHUX MPOIIECCOB

2. Mecto nucuuniiuHbl B cTpykrype OIIOII
Hucnunnuna «Xumuueckas pusuka» (b1.B.JIB.8.2) otHocurcs k 650Ky 1 (BapuaruBHasi 4acTh).
[IpenmecTBylOUMMH ~ JUCHUILTUHAME, (OPMUPYIOIIMMH  HadaldbHBIE 3HAHMS,  SIBISIOTCS
cieayronme ucuuruinabl: Ousnka, Gusndyeckas XuMust, XUMHsL.
[Tocnenyromumu TUCUUITIMHAMH ABISIIOTCS: be30nacHOCTh )KU3HENeATEIbHOCTH.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCHUTLIHHBI

[Ipornecc n3yyeHns QUCIUTUIMHBI HAITpaBJieH Ha (JOPMHUPOBAHUE CIETYIOIINX KOMIETSHITUI:

—  OIIK-1 cnocoOHOCTBIO MPENCTaBIIATh aEKBAaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHUH HayuyHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHMS OCHOBHBIX IOJIOKEHHH, 3aKOHOB M METOJOB €CTECTBEHHBIX HayK U
MaTeMaTHuKH;

B pe3ynbrare nzyueHust TUCUMITIIMHBI CTYJIEHT JJOJKEH:

—  3HaTh 0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K XHMUYECKON TEPMOIMHAMHKE, XHMAYECKOM
KWHETHKE ¥ TEOPHH KaTajn3a W TOPEHHS, OCHOBHBIC TIOHSATHUS U 3aKOHBI, JISKAIINE B OCHOBE Pa3IMYHBIX
METOJIOB TEOPETUUYECKUX PACUETOB XUMHUECKUX MPOLIECCOB OCHOBHBIE (PM3UKO-XMMUYECKHE MPOLECCHI,
MIPOTEKAOIINE MTPH TOPEHUH Ta30B M KOHJCHCHPOBAHHBIX BEIIECTB METONBI MHTHOMPOBAHUS M KaTalHu3a
CaMOYCKOPSIIOIIUXCS peaKkLnuit

—  YMeThb TCOPETUYECKH PACCUUTHIBATh U SKCIEPUMEHTAIBHO OINPEENATh TEPMOTUHAMUYCCKUE
U KUHETHYEeCKHE I[I0Ka3aTeld XHMHUYECKHMX NPOIECCOB, B TOM YHCJIE MPOIECCOB KaTaln3a,
WHTUOMPOBAHUS, TOPEHUS IPOJAEMOHCTPHPOBATh CBSI3b MEXKAY pa3IMYHBIMU  (DH3HKO-XUMHYECKUMHU
METO/IaMH HCCIIEI0OBaHMs, CTPYKTYpPOi M CBOWCTBAaMM BEIIECTB OCYIIECTBUTH BHIOOP COOTBETCTBYIOIIETO
GU3MKO - XHMHYECKOTO METO/Ia WCCICIOBaHUSI B 3aBHCHMOCTH OT HCCIEIyeMOro Tmporecca |
MOCTaBJICHHOM 3aJa4M; HCIOJIb30BaTh 3aKOHOMEPHOCTH (DU3MKO-XMMHMUYECKUX MPOLECCOB U (UBUKO-
XUMHAYECKHE METOBI UCCIIEIOBAHUS IIPH BBHITIOJTHEHUH KYPCOBBIX U AUIIJIOMHBIX paOOT M HHTEPIIPETAIIH
IKCTIEPUMEHTAIBHBIX JTaHHBIX

— BJAJeTh OCHOBAMU TeOpUHM (YHAAMEHTAIBHBIX pa3/eloB XUMHU (IpeXae BCEro
HEOPTraHUYECKON U GU3NUECKON XUMHH) METOJAMHU PETUCTPAIMH U 00pabOTKH pe3ylIbTaTOB XUMUYECKHUX
HKCIIEPUMEHTOB METOIaMU OTOOpa Marepuaja JUlsl TEOPETHMUYECKUX 3aHATUH M JabOpaTOpHBIX paboT
METOIaMH TTOCTAHOBKY 3aja4 MPHUKJIAIHBIX UCCIEIOBAHWN B M30paHHON 00JAacTH XWMHUH, MPOBEICHUS
MCCIICIOBAaHUN ¥ MHTEPIIPETAIIH PE3YIbTaTOB
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4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
OO0mas TpyIOeMKOCTh JUCIHHUIUIMHBI cocTaBisieT 3.0 3aUeTHBIX €IWHUIBI W TpEeACTaBiIcHa B
Tabmmuie 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunb! yueOHOI esTenbHOCTH Bcero gacos CemecTpsl
2 cemectp
AynuTopHbIe 3aHATH (BCETO) 64 64
Jlekuun 28 28
[IpakTuyeckue 3aHATUSA 20 20
JlaGopatopHbie 3aHATHS 16 16
CamocrosiTenbHas pabota (Bcero) 44 44
Odopmitenre oT4eTOB 110 JTab0OpaTOpHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 8 8
[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMUHApAM 20 20
Bcero (6e3 ax3amena) 108 108
OO01mast TpPyI0eMKOCTh Jac 108 108
3auetHsle Eqununusl Tpynoemkoctu 3.0 3.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3nenan! AMCHUILIMHBI 1 BUABI 3aHATHIH
Paznensl AMCHMITIUHBI U BUABI 3aHATUH MPUBEIACHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIUHGBL U BUABI 3aHATHA

< @ g
= = = S g
S & S S
= & g = 3
= & = = S
& Q o L =
= e 2 & A 3
S -
No HaszBanus pasnenoB QuCHUIUTMHBL =) i o = = S}
o ot ) = T =
= T = ® L S
S s S = =
= o &= < os)
7 o Q v ()
< o) o = 14
o < = ™ Q
= = < 9 =
O S §
4
OHepreTuka XMMHUYECKHUX PEaKIUM 4 2 4 7 17 OIIK-1
XHUMHYECKOE PaBHOBECHE 2 4 17 OIIK-1
3  Xumuyeckas kuHeTuka. @opmanbHas 6 6 4 12 28 OIIK-1
KWHETHKA
4 3aKOHOMEPHOCTH NMPOTEKAHUS 6 4 4 10 24 OIIK-1
HEKOTOPBIX XUMHUYECKHX MPOIIECCOB
5 Teopust ckopocTeil aeMeHTapHBIX 4 0 0 1 5 OIIK-1
XUMHYECKUX PEaKIUi
6 Teopus ropenus. [openue razos u 4 6 0 7 17 OIIK-1
KOHJICHCHPOBAHHBIX CHCTEM.
HTtoro 28 20 16 44 108
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3enoB TUCIUTUINAH (TI0 JIEKIMSAM) TIPUBEICHO B Ta0mwuie 5.2.
Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

CoaeprkaHue pa3esioB JUCHUILTAHBI 10

HaszBanus pasnenos
JEKLIUAM

1 Tpya0eMKOCTb,
KomrieTeHun OopMupyeMbIe

2 cemectp

o
=
7
[REN

1 DHepreTuka XMMHUECKHUX peakiuil  TepMoauHaMuuecKoe OnpeeeHue 4
TEIJIOBOTO 3(PpdeKkTa peakiuu.
3aBUCHUMOCTD OT JIaBJICHUSI U
temriepatypsl. 3akoH ['ecca. Pacuer
TEIUIOBbIX 3((HEKTOB peaKIUU 110
TaONMYHBIM JaHHBIM. TerioBbie
3G (dEKTh peakiyil U TeTUIOBbIICTICHNE
MIPU IPOTEKAHUU XUMUYECKUX
IIPOLIECCOB.

Hroro

2 X¥MHYECKOE PaBHOBECHE VYcnoBue TepMOIMHAMUYECKOTO 4 OIIK-1
PaBHOBECHS CUCTEMBI. YpaBHEHHUE
M30TE€PMbI XUMHUYECKOH PEaKIIIH.
Hamnpasrienue XMMHUYECKOTo Mporecca.
Pacuer xummueckoro paBHoBecusi. Pacuer
KOHCTAHT PaBHOBECHS MO TaOIMUHBIM
JTAHHBIM - CTaHIAPTHBIM SHEPTHSIM
I'n66ca, Tenoram 00pazoBaHus U
SHTPOIHUSM HHIUBUIYATbHBIX
KOMIIOHEHTOB PEaKLuu

HUrtoro 4

3 XuMundeckasi KHHETHKA. CKOpOCTh XUMHUYECKON PEAKIIUH. 3aKOH 6 OIIK-1

dopManbHas KUHETHKA JercTByronx mMace. [lopsaok peaknun.
KoncranTa ckopoctu. DHeprus
AaKTUBAILIMM U 3aKOH AppeHnyca.
Kunernueckue ypaBHEHUS U
KMHeTH4Yeckue KpuBble. Knunernka
peakLuil IpOoCThIX TUIIOB. Peaknuu
nepBoro nopsaka (ooparumele u
HEoOpaTUMBbIe), peaKIii BTOPOro
MOpSAJIKA, pPEaKIIMH TPETHETO MOPSIKA.
Kunernueckue 3aKOHOMEPHOCTH
CIOXKHBIX peakuuil. [locnenoBarensHele
peaxiuu, napauienbHO-
IIOCJIEZI0BATENIbHBIE PEAKIIUH.
[TpubnmxeHHbIE METOABI PEIICHUS
KMHETUYECKUX ypaBHEHUH. CKOpoCcTH
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XUMHUYECKUX PEAKLUN, KHHETHYECKHE
yYpaBHEUs U yCIOBUS MaT€pPUaAIbHOIO
OanaHca B OTKPBITBIX CUCTEMAX

Hroro 6

(o]

4 3aKOHOMEPHOCTH MPOTEKAHUS ConpsikeHHbIE peakiuu. [ OMOreHHbIN OIIK-1

HEKOTOPBIX XUMHYECKUX MPOLIECCOB  KaTanu3. ABrokaranui. Llenubie peakiuu.
Oco0eHHOCTh KUHETHUKH LIETTHBIX
MpoUEeCcCcOB. Pa3BETBICHHBIE LIETTHBIE
peakuuu. OTOXUMHUYECKHUE PEAKIUU.
KBanToBslii Beixoa. [lepBuunbie
doroxumuyeckue akThl. [lepegaya
sHepruu. OiryopecueHums u
dochopocnenius. CeHCHOMIM3AIHS.
Oco0eHHOCTH TeTepOreHHON KUHETUKU
Juddy3HbIi 1 KHHETHYECKHUI PEKUMBbI
IIPOTEKAHUS PEAKLUI

Hroro 6

S

5 Teopusi ckopocTel AIeMEHTapHbIX  bUMONEKyIsIpHbIE PeaKluH. OIIK-1

XUMHYECKUX PEaKIUi IToBepXHOCTH MOTEHIINATILHON SHEPTUU.
Koopaunara peakuuu. Teopust
CTOJIKHOBEHMH. [ 'a30KMHETHYECKUE
ceuenus. Crepuueckuii hakTop.
KoncranTa ckopoctu peakuuu. Teopus
MIEPEXOTHOTO
cocrosinus. TepmoauHamuveckas popma
OCHOBHOTO BbIpakeHus. Pacyer
crepudeckoro (axropa Jis
OUMONIEKYIApHBIX peakuuid. Teopus
AKTUBHBIX CTOJIKHOBEHHH. OCHOBHbBIE
TUIIBI DJIEMEHTAPHBIX XUMHUYECKUX
IIPOLIECCOB.

Hroro

N

6 Teopus ropenus. [openue ra3oB 1 3aKUraHUE Ta30BBIX CMeCEil. 3aKuraHue OIIK-1

KOH/ICHCUPOBAHHBIX CHCTEM. TOPIOYEN CMECH ra30B HArPETON CTEHKOU
Y UCKPOW. MUHUMAJIbHASI SHEPTUSI
3akuranud. JlaMmuHapHsbie MjaMeHa.
BoiHBI XUMHUYECKOTO TIPEBpPAILICHHUS.
Juddysuonnoe pacrnpocTpaHeHue
IUIAMEHHU (XOJIOJHbIE U30TEPMHUUECKHE
iamena). TemoBoe pacipocTpaHeHue
IJJAMEHU. YCTOMYMBOCTh HOPMAaJIbHOTO
ropeHus ra3oB U xuakocten. [openue B
TypOyJE€HTHOM MOTOKE.
ABTOTYpOYNIHU3aIMs B IpoIecce
pacnpoCTpaHeHus IIaMEHH.
OCO0EeHHOCTH MEXaHU3MOB TOPEHHS
JEeTy4YnX U HesleTyuynx BB, roMOreHHbIX 1
CMECEBBIX TOIUIMB, MHULMpYOIIMX BB,
METAJUJIOB. DJIEMEHTapHbIE MOJIETN
TOPEHMUS.

Hroro 4
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Hroro 3a cemectp 28

5.3. Paznesbl AMCHMILVIMHBI M MEKIMCUUILIMHAPHBIE CBS3H € 00eCneYnBAKIIUMHY (MPeabIAyHMH)
U o0ecreynBaeMbIMU (MOCJIEYHOIIUMH) TUCIHHIVIMHAMHA
Paznenbl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMH (ITOCIICTYIOMMMHI ) TUCIUTUTHHAMH MIPEICTaB-JICHBI B TabmuIe 5.3.
Tabnuna 5.3 - Paznensl AUCIUIUIMHBI 1 MEKIUCITUTUIMHAPHBIC CBS3U

Ne paznenoB qaHHON TUCLMIUIAHBL, I KOTOPBIX
HEOOX0IMMO HU3y4eHHe 00eCIeUMBAIOLINX U
00ecreYnBaeMBbIX TUCIUILTHH

1 2 3 4 5 6

[IpenmecTByronme QUCHUIIIMHBL

Ne HaunmenoBanue JUCIUITIINH

1 ®wusuxa + + + + + +
dusnueckas XuMus + + + + + +
3 Xumwus + + + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 beszomacHoCTh KHN3HCACATCIIBHOCTH +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMHUPYEMBIX TPU U3YUYEeHHH TUCHHUIIUHBI, 1 BUI0B 3aHATHII
CooTBeTcTBHE KOMIETECHIMH, (OPMUPYEMBIX MPH HM3YYEHUH AUCIUIUIAHBI, ¥ BUIOB 3aHSATHHA
MPEACTABICHO B Tabnuie 5.4
Tabmuua 5. 4 — CooTBeTcTBUE KOMIETEHUMM W BUJOB 3aHATHH, (POpMHUpYEMBIX IpU H3YYEHUU
JHMCIUTLITHHBI

Bunp! 3anstuit

DopMBI KOHTPOJIS

Komnereniuu
Jlexkupu
[IpakTnyeckue 3aHATHS

JlabopaTtopHbIe 3aHATHS
+ CamocrosTenbHas padoTta

OIIK-1 +

+
+

KontponwsHas pabora,
Jomammaee 3aganue, Otyer
M0 UHIUBUIYATHbHOMY
3agannio, KoHcmekT
CaMONoJAroToBKH, OTYET Mo
nmabopaTopHoOii padore,
Onpoc Ha 3aHATHAX, 3aYeT,
Tect

6. UnTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3alUM 00yYeHU S
He npenycmorpeno PYII

7. JlabopaTopHbIi NPAKTUKYM
Copeprkanue 1ab0paTopHBIX pabOT mpuBeneHo B Tadmuie 7.1.
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Tabnuma 7. 1 — Coneprkanue 1abopaTopHBIX paboT

g
)
=
0]
8 &
g 8.
E o
HasBanwust paznenon Coneprxanue 1a00paTOpHBIX padoOT Q ’g
=8 S
& =
= ]
5 =
o]
E
g
~
2 cemectp
1 DHepreTrka XUMHYECKHX peakiuii  OmpexneneHue TermnoBoro 3gdexra 4 OIIK-1
peakuuu HelTpaau3anuu
Hroro
2 XUMHYECKOE PaBHOBECHE W3ydenue BIUSHUS pa3IUYHbBIX (DAKTOPOB OIIK-1
(KOHILIEHTpaLUs, TEeMIIepaTypa) Ha
CMEIIIeHNEe XUMHYECKOTO PAaBHOBECHS
Hroro
3 XuMuyeckasi KHHETHKA. W3ydenue BIUSHUS pa3IUYHbBIX (DAKTOPOB OIIK-1
®dopmanbHas KUHETUKA (mpupoza pearupyrouux BELECTB,
KOHIICHTpAIIMsl, TEMIIEpaTypa) Ha
CKOPOCTb XMMUYECKON peaKun
Hroro 4
4 3aKOHOMEPHOCTH NPOTEKAHUS N3yueHne MexaHM3Ma KaTaTUTHYECKUX OIIK-1
HEKOTOPBIX XMMHYECKUX IPOLECCOB  peakuuil. BimsHue karain3aTtopos Ha
CKOpPOCTb XMMUYECKOHN PEaKIHH.
Hroro 4
Hroro 3a cemectp 16
8. IlpakTHyeckue 3aHATHSA
CopeprkaHue MpakTUYECKUX padoT mpuBeAeHO B Tadmuie 8.1.
Ta6muna 8. 1 — CogeprkaHue NpakTUYECKUX padoT
g
[¥a)
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8 2
= S
2 =
S
2 a.
g o
Ha3Banus pa3zaenos ConeprkaHne MPaKTUYECKUX 3aHATUN g g
=4 S
& =
= ]
5 =
o]
E
3
~
2 ceMmecTp
1 DHepreTrka XUMUYECKHUX peakuuii  BxomHo# KOHTpOIb (OIIPOC 10 OCHOBaM 2 OIIK-1

XUMHYECKOH TePMOTUHAMUKH, OCHOBHBIC
MOHATHSA, OIIPCACIICHUA U
3aKOHOMEPHOCTH MPOTEKAHHS
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XUMHUYECKHUX peakiun). Pemenne 3anau:
1) pacuer TernoBoro 3¢dexra peakunu
o 3akoHy ['ecca; 2) onpezaenenne Tuma
peaKuy ¥ pacyeTsl 110
TEPMOIMHAMUYECKHUM ypaBHEHUSM; 3)
OIpezie/ICHUE HallpaBJICHUS
CaMOIIPOU3BOJILHOTO MTPOTEKAHUS
peakuuu; 4) pacueT TEPMOAMHAMUYECKUX
MapaMeTpoB MMPOTEKAHUS PEAKIIH.

Hroro 2

N

2 XMMHYECKOE PaBHOBECHE 1) pacyeT KOHCTAHTBI XUMHYECKOTO OIIK-1
paBHOBeCHSI; 2) ONPEICICHUE CMEIICHHS
paBHOBECHS MPU U3MEHEHUU
TEeMIIepaTyphbl, JaBJICHUS U
KOHIICHTpAINH; 3)pacueT U3MEHEHUs
KOHLIEHTPALIMI peareHTOB 4epes
KOHCTAHTY XMMHUYECKOT0 paBHOBeCHS; 4)
pacyeT KOHCTaHT paBHOBECHS 110
TaOJIMYHBIM JaHHBIM - CTAaHAAPTHBIM
sHeprusim ['ud0ca, Teroram
00pa30BaHMs U SHTPOMUIM
WHUBUTyaJIbHBIX KOMIIOHEHTOB PEAKIIUN

Hroro 2

(o]

3 XumMmudeckast KHHETHKA. 1) 3amuce 3aK0HA JEHCTBYIOMIMX Macc OIIK-1

dopmarnbHas KHHETHKA JUTSL XAMUYECKUX Peakinu; 2) pacyer
W3MEHEHUsI CKOPOCTU PEeaKIuu Mpu
W3MCHEHUUH JIaBJICHUS W KOHIICHTPAIHH
peareHToB; 3) pacueT U3MEHEHHS
CKOPOCTH PEaKIIUH TPU TTOBBIIICHUH
TeMIeparypsl 1o npasuiy Baut-T'odda u
3akoHy AppeHnuyca;; 4) pacuer
TemIeparypHoro ko3dduuresra
peakiuu; 5) onpeneaecHue YHePrun
aKTUBAIIMU PEAKINH; 5) pacueT KOHCTaHT
CKOpPOCTEH peaKkIMK MPOCTHIX TUIIOB U3
KMHETUYECKUX KPUBBIX; 0) pelieHne
KHHETHYECKOTO YPaBHEHUS IS peaKITuU
MEPBOTO MOPsAKA

HUroro 6

SN

4 3aKkOHOMEPHOCTH MPOTEKAHUS 1) pacueT ckopocTeit KaTaJTuTHYECKUX OIIK-1

HEKOTOPBIX XUMUYECKUX MPOIIECCOB  XUMUYECKUX PEaKIHi B yCIOBUSIX
TOMOTE€HHOTO ¥ T€TEPOr€HHOI0 KaTaau3a;
2) pacyeT CKOpOCTeil Hepa3BETBICHHBIX
LIENHBIX PEaKIMii; 3) pacueT CKopocTen
(bOTOXMMUYECKUX peaKkuii, pacuer
KBaHTOBOTO BBIXO/Ia; 3) pacueT CKopocTei
reTepOreHHbIX PEeaKIUi B yCIOBUIX
TU(PPY3MOHHOTO U KHHETUYECKOTO
pEXUMOB 4) pacueT CKOpOCTel
XUMHUYECKHUX PEAKIUH 110 TEOPUH
aKTHBHBIX CTOJIKHOBEHHI; 5) pacuer
CKOPOCTEN XMMHYECKUX PEAKLUN MO
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TEOpHU MEPEXOTHOI0 COCTOAHUA

Hroro

6 Teopus ropenus. ['openue razos u

KOHACHCUPOBAHHBIX CUCTCM.

ra3oBbIX CMECEil; 2) NOCTPOEHUE

3aBUCUMOCTEH TeMIeparypbl TOPEHUS B
peaKTope u1eaaIbHOTO CMEIIUBAHUS TS
ra30BOi CMECH OT MacCOBOTO pacxoja
cMecH; 3)pacueT KpUTUUECKUX TETUTOBBIX
MIOTOKOB; 4) OTpe/IeIICHUE pacTIpeieIICHUs
TeMIeparyp Bo (pOHTE JTAMHHAPHOTO
IUTAMEHH, OIICHKA IIIUPHUHBI 30HBI TOPEHHS

(30HBI TOJIOTPEBA).

1) pacuet TemriepaTyp BOCIIJIaMEHEHUS 6

OIIK-1

HUroro

Hroro 3a cemecTp

9. CamocrosiTesibHas padora

20

Buasl camoctosiTenbHON pabOThI, TPYAOEMKOCTh B (JOPMUPYEMbIE KOMIIETCHIIUH TPEICTABICHBI B

Tabmuue 9.1.
Tabmuma 9.1 - Buabl caMoCTOSTEIbHON pabOTHI, TPYAOEMKOCTh U JOPMUPYEMbIE KOMIETSHIIUU
&
£
=
0]
e 2
3 =
3 =
Q
: £
Buasl caMocTOSTEIbHON 3 1=t
HaszBanus pasnenos 3 DopMbI KOHTPOJIS
paboThI = =
o =
NN
) =
o]
E
2
2
2 cemecTp
1 DHepreTuka ITonroroska k 2 OIIK-1 JlomammHee 3aganue, 3ader,
XUMHYECKHUX PeaKIuit MPAKTHYECKUM 3aHATHM, Otuer o nabopaTropHoOit
ceMuHapaMm pabote
[TpopaboTka ITeKIIMOHHOTO 1
marepuaia
OdopmieHre 0T4eTOB 1O 4
nmabopaTopHBIM paboTam
Hroro
2 XuUMH4IEeCKoe IToaroroBka k 2 OIIK-1 Jlomammaee 3aganue, 3ader,
paBHOBECHE MPAKTHYECKUM 3aHATHSM, Otuer o mabopaTropHOi
ceMuHapaMm pabote
[TpopaboTka JTEKITMOHHOTO 1
Marepuasa
Odopmiterre 0T4eTOB 10 4
n1abopaTopHBIM paboTam
Hroro
3 XumMnyeckas KnHeTuka. lloaroroska k 6 OIIK-1 JloMmamaee 3amanue, 3a4erT,
®dopmanbHasg KHHETUKA MPAKTUYECKUM 3aHSATHUSIM, OtueT no mabopaTopHO

CornacoeaHa Ha noprane Ne 8239
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CeMHHapaMm pabore
[TpopaboTka IEeKIIMOHHOTO 2
Mmarepuasa
OdopmienHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
Uroro 12
4 3aKkOHOMEPHOCTH ITonroroska k 4  OIIK-1 3aget, KonTponpHas
MPOTEKAaHUS HEKOTOPBIX ~ MPAKTUYECKUM 3aHSTUSIM, pabota, Omnpoc Ha
XUMHAYECKUX MPOIIECCOB  CEMUHapam 3aHATUAX, OTUYET 1Mo
[TpopaboTka JIEKITMOHHOTO 2 naboparopHoi pabore
marepuasia
OdopmiieHre 0T4eTOB 110 4
naboparopHbeIM paboTam
Utoro 10
5 Teopust ckopocTeit [IpopaboTka JIeKIIMOHHOTO 1 OIIK-1 KonrtponpHas pabora
3JIEMEHTaPHBIX Marepuasa
XUMHYECKHX PEAKITUI Vitoro
6 Teopus ropeHusi. [ToaroroBka k 6 OIIK-1 3auet, KontponbHas
lopenue ra3os u MPAKTHYECKUM 3aHATHM, pabota, Tect
KOHJICHCUPOBAHHBIX CEeMHHapaM
CHCTCOM. [TpopaboTka JIEKITMOHHOTO 1
marepuaia
Hroro 7
Hroro 3a cemecTp 44
Uroro 44
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHIrOBasi cCHCTEMA JJIsl OLCHKHU YCIIeBAEMOCTH CTYICHTOB

11.1. banjabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — banbHbIe OIEHKH AJIs1 AJIEMEHTOB KOHTPOJIS

CornacoeaHa Ha noprane Ne 8239

o o MaxkcuMabHBIH
. MaxkcuMabHbIH MaxkcuMabHbIH
DneMeHTHl y4eOHO 0ant 3a nmepuog Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a mepuon
NeSITeIbHOCTH Mexny 2KT u Ha ceMecTp
Havasa ceMectpa  Mexay 1KT u 2KT
KOHEII CeMecTpa
2 ceMecTp
Koncnekr 5 5 2 12
CaMOITOATOTOBKH
KonTponbhas pabota 10 10 5 25
Ornpoc Ha 3aHATHAX 10 10 25
Oruer 110 10 10 25
WHINBUIYAEHOMY
3aaHUIO
Otuet no naboparopHoii 5 5 3 13
pabore
11



Hrtoro makcumym 3a 40 40 20 100
nepuoa

Hapacraromum nrorom 40 80 100 100

11.2. [lepecuyeT 6a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeIcTapieH B Tabmuie 11.2.
Tabmuna 11. 2 — Ilepecuer 6aJI0B B OIICHKH 32 KOHTPOJIBHBIE TOYKH

baynel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

> 90% ot MakcuManbHOU cyMMBbI OaitoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai1oB Ha aary KT

4
Ot 60% 10 69% oT MakcuManbHOU cyMMbI OaiuioB Ha gary KT 3
2

< 60% oT MakcuMabHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAUIIHOHHYI0 H MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aJIJI0B B TPAJAULIMOHHYIO U MEXIYHAPOJHYIO OLEHKY MPEACTaBIEH B TalOnulle
11.3.
Tabmuua 11. 3 — IlepecueTr cymmbl 6AJJI0B B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosast cymma 6aios,

Onenxka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85-89 B (ouensn xoporo)

4 (xopo1110) (3a4TeHO) 75-84 C (xopor1o)
70-74
65 60 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (ocpeicTaeHo)
2 (HeynOBIIETBOPHTEIHHO) (HE Huxe 60 6amios F (meynoBneTBopHUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE o0ecTiedeHue TUCIMIINHBI

12.1. OcHoBHasi auTEparypa

1. Koposun H.B. O6mast xumus : YueOHUK 11 TEXHUUECKUX HAlpaBJICHUNA U CTIEUaIbHOCTEN
BY30B - 7-¢ u3., ucop. - M. : Beicmas mikomna, 2006. - 556[4] c. : un., Tabn. - ([Tobeaurens KoHKypca
y4eOHHKOB). - bubmuorp.: c. 546.- [Ipeam. ykas.:c. 547- 558. (manuuue B Oubmuoreke TYCYP - 220 3k3.)

2. OcHOBHI 0o0mIel U Gu3NYecKod XUMHH [DIEKTPOHHBIA pecypc]: YdeOHnoe mocodbue / M.B.
TuxonoBa, M.A. ExumoBa; TOMCKHH TOCYIapCTBEHHBI YHHBEPCUTET CHCTEM YIIPaBICHUS U
panuoanexkrponuku (Tomck), Kadenpa sneKTpoHHBIX TEXHOIOTHM M 3KOJIOTHYECKOTO MOHHUTOPHHIA. —
OneKkTpoH. TeKCToBblie maH. — Tomck: 2015, 200 c. [DOnexktponHbli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, cBOOOHBII.

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. Tnunaka H.JL O6mas xumust: YaeOnoe mocooue mist By3oB / H.JL. Imunka. — 11-e u3n.—M-JL.:
Xumus, 1964. — 688c.: wi.; Tabn. — UmeH. ykas.: ¢. 669-670. — [Ipenm. yka3s.: c. 671- 688. (Hanuuue B
oubmuorexke TYCVYP - 37 ok3.)

2. AxwmeroB H.C. Heoprannueckas xumus : Yue6Hoe mocobue /i By3oB / H. C. Axmeros. - M.
: Beicmias mikomna, 1969. - 638[2] c.: wn. — [Ipenm. ykas.: ¢. 629-639. (nanuuue B 6ubauorexe TYCVYP - 15
9K3.)

3. Xumms: YueObHoe nmocodue / I. B. Cmupnos, I. M. flkynnna; MuHuctepcTBO 00pa3oBaHUs
Poccuiickonn  @enepauuu, TOMCKHNM TOCYIapCTBEHHBIM YHHUBEPCUTET CHCTEM  YIPaBICHUS U
panuosnexkTponukn, Kadenpa texnomoruu paanosaeKTpoHHON anmaparypsl. - Tomck : TMIIJIO, 2000. -
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157 c.: un. (manmuuue B 6ubmuoreke TYCVYP - 31 5k3.)

4. T'munka H.JI. 3agaun u ynpaxkHeHust mo obmei xumun : YdyeObHoe nocodue mis By3oB / H.JL
I'munka. - 20-e uzn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. 1. (Hanuuue B 6uOIMOTEKE
TYCVYP - 38 3k3.)

5. Xumus [DnekTpoHHBIH pecypc]: ydebnoe mocodome / E. B. UYwukun; Tomckuit
rOCyIapCTBEHHBIH YHUBEpPCUTET cucTeM ympaBieHus u panuosnektponuku (Tomck), Kadenpa
PaIMO3IEKTPOHHBIX TEXHOJIOTUI U SKOJIOTMYECKOTO MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBbIE JaH. — TOMCK:
[6.m.], 2012. - on-line, 170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnekTpoHHBII
pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/1138, cBoOOIHBIIA.

6. Ywukun E.B. Xumus [ Tekct]: yue6HOe mocobue / E. B. Uukun; MuHHCTEpCTBO 00pa30BaHus U
Hayku Poccuiickor ®enepauuun, TOMCKMI TOCYIapCTBEHHBI YHMBEPCUTET CHUCTEM YIPABICHUA U
paguosnexkTpoHuku (Tomck), @akynbTeT qUCTAaHIIMOHHOTO 00yueHus. - Tomck: Db Konrtent, 2012. - 170
c.: mwi. — bubmuorp.: ¢. 157. (namuuue B 6ubmoreke TYCVYP - 62 5k3.)

7. Kyxkun, I1aBen [TaBnoBuu. Teopust ropenust u B3psiBa [Tekcr] : yueOHOE mocobue aJis By30B /
IT. 1. Kykun, B. B. FOmmunu, C. I. EmenssHoB ; [ocymapcTBeHHOE 00pa30BaTEbHOE YYPEKICHUE
BhICcIIero mpodeccuoHanbHoro obpazoBanusi "HOro-3amamueiii rocygapcTBeHHBIH yHUBepcuter" (M.),
Poccuiickuit rocymapcTBeHHbI TexHojmornueckuit yHuBepcuter um. K. O. Iuonkockoro (MATU-
PI'TY). - M. : IOpaiit, 2012. - 436 c. : un. - (bakanasp). - bubnuorp.: c. 433-435. - ISBN 978-5-9916-
1672-0 : 361.90 p., 500.00 p. (manmuue B 6ubmoreke TYCYP - 7 3k3.)

8. EBceeB, Anekcanap MuxaiinoBuy. Marematudeckoe MOJECIUPOBAHUE XUMHUYECKHX
paBHoBecuii [Tekcr] : HayuyHoe m3nanue / A. M. Escees, JI. C. Hukomnaesa. - M. : MI'Y, 1988. - 192 c. -
2.00 p. (nanuuue B 6ubmuoreke TYCVYP - 2 3k3.)

9. Penunckuii, Cepreit MapkoBuu. BBenenne B XUMHUYECKYI0 (DU3MKY MOBEPXHOCTH TBEPABIX
ten / C. M. Penunckuit ; pen. : A. B. PxanoB ; Poccuiickas Axagemus Hayk, Cubupckoe oTaeneHue,
WNHCTUTYT QU3HKU TOTYIIPOBOMHUKOB. - M. : Hayka, 1993. - 221[3] c. : wi. - bubmmorp.: c. 215-217. -
Vkas.: c. 218-219. - Ilpeam. ykaz.: c. 220-222. - ISBN 5-02-030309-7 : b. u. (nanuuue B OubIuoTexe
TYCYP - 2 5k3.)

10. runnep, Bonbdranr. YpaBHeHue AppeHuyca U HepaBHOBecHas kuHeTHKa : [lep. ¢ anrm. /
Bonbgraur [tunnep; Ilep. A. B. Xauosn, Pen. JI. C. Tlomak. - M. : Mup, 2000. - 176 c. : un. -
bubnuorp.: c¢. 167-174. - ISBN 5-03-002969-9 (B mep.) : 44.00 p. VJIK 541.124 PYb 54 (nanuuue B
oubmuorexke TYCVYP - 4 5k3.)

11. TensmoH, b. Kuneruka rereporennsix peakuuit [Tekcrt] : HayuyHoe u3aanue / b. JlenbMoH ;
nep. H. M. baxun ; pen. B. B. bonasipes. - M. : Mup, 1972. - 554 c. - Ilep. ¢ ¢p. - bubnuorp.: c. 546. -
b. u. (nannuue B 6ubmorexke TYCVYP - 1 5k3.)

12. ®wusnueckas xumus : yaeOHuK 11 By30B: B 2 xH. / H. K. BopoOweB, 1. H. I'oxnes, K. C.
Kpacnos ; pen. K. C. KpacnoB. - M. : Beicmias mxoma, 1995 - . Ku. 1 : Crpoenue Bemectsa.
TepMmonuHamuka. - 2-¢ u3a., nepepad. u pom. - M. : Beicias mkona, 1995. - 512 c. : win. - (B mep.) : b. 1.
(mamuyue B Oubmuorexke TYCVYP - 1 9k3.)

13. ®wusnueckas xumus : yaeOHuk s By30B: B 2 kH. / H. K. BopoObes, U. H. Toxnes, K. C.
Kpacnos ; pexn. K. C. KpacHos. - M. : Beicias mkona, 1995 - . Ku. 2 : Dnekrpoxumus. Xumudeckast
kuHeTnKa U Katanm3 / W. H. Togres. - 2-e u3n., nepepad. u jgom. - M. : Beicimas mkoa, 1995. - 319 ¢. :
(mamuyne B 6ubmuorexke TYCVYP - 1 9k3.)

12.3. Y4eOHO-MeTOAMYEeCKOe TOco0He M IPOorpaMMHOe odecreyeHue

1. Xumusa [DnexTpoHHBIH pecypc]: Meroauueckue ykasaHUs AJi MPOBENCHHUS MPAKTHUUECKUX
3aHATUH U OpPraHU3allMl CaMOCTOSTEIbHON paboThl CTYIEHTOB MO AMcUUIUIMHE «Xumus» / TuxoHoBa
M.B., 2015. — 21 c. [Onexrponnsii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5137,
CBOOOJIHBIH.

2. Ywuxun E.B. Jlaboparopubie paboTel mo xumuu [Tekcr]: yueOHO-MeTomu4eckoe mocodoue /
E.B. Yukun; MunucrepctBo oOpazoBanust Poccuiickoit ®enepanun, Tomckuil rocymapcTBeHHBIN
YHUBEPCUTET cucTeM ympaieHuss u paauosektpoHuku (Tomck), Kadenapa paanosnekTpoHHBIX
TEXHOJOTHHA U dKojoruueckoro MoHutopunra. — Tomck: TYCVYP, 2012. — 77 c.: un., Tabn. - bubnuorp.:
c.73. (manmuuue B 6uomuorexke TYCVYP - 51 3k3.)

3. Yuxun E.B. COopHuk 3amad W ynpaxHeHHd mo oOmeid xumuu: [Tekcr]: VYueOHO-
Meronuueckoe nocooue / E.B. Uukun, pen. kana. xum. Hayk A.W. I'ananos; per. C.5. Anmekcanapona;
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MunucrepcTBo 0obpazoBanus Poccuiickoit @eneparun, TOMCKUN rOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yopasieHus U paanouekTpoHuku (Tomck), — Tomck: ToMckuii TocynapcTBEHHBIM YHUBEPCUTET CUCTEM
YIPaBIEHUS U paguo31eKTpoHUKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHi: 48
9K3., Bcero 100 3k3.) (Hamnuue B oudmuorexke TYCVYP - 100 5k3.)

4. Yuxun E.B. JlaGoparopHubie paboThl 1O XUMHH [DIEKTPOHHBIN pecypc]: ydeOHO-
Meronuueckoe mocodue / E.B. Unukun; ToMCcKuii TOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U
panuosnexkrponuku (Tomck), Kadenpa pagrnosneKTpoHHBIX TEXHOIOTHIA U 3KOJIOTHYECKOTO MOHUTOPUHTA.
— DNEeKTpOoH. TekcToBble aaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [DnekTpoHHBI pecypc] - Pexum
nocrymna: http://edu.tusur.ru/publications/3020, cBOOOTHBIIA.

5. Yukun E.B. COopHUK 3a71a4 1 yrpaxHeHUH 1Mo o0meld xumuu: [nekTponnslit pecypc] / E.B.
UukuH, ToMckuil rocynapcTBEHHbI YHUBEPCUTET CUCTEM YyHpaBieHUS U panauodnekTpoHuku (Tomck),
Kadenpa pannosneKTpoHHBIX TEXHOJIOTHNA U AKOJIOTMYECKOTO MOHUTOPHUHTA. — DIIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6m.], 2012. — on-line, 220 c. [DOnekrpoHHslii pecypc] - Pexwmm nocryma:
http://edu.tusur.ru/publications/642, cBOOOAHBIA.

6. Teopuss ropeHuss u B3pbIBa: MeTONMYECKUE YKa3aHHUS IO NPAKTHYSCKUM 3aHATUAM U
camocrosTensHoil pabore / Xope U. E. - 2012. 16 c. [Dnekrponnsiii pecypc]| - Pexxum pocrtyma:
http://edu.tusur.ru/publications/2110, cBoGOIHEII.

7. OcHOBBI (U3HKHU TOpeHus U B3pbiBa: YuedHoe nocodue / Xopes U. E., Koznos B. C. - 2012.
141 c. [Dnekrponnblii pecypce] - Pexxum mocryma: http://edu.tusur.ru/publications/1908, cBoGOIHBII.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. http://edu.tusur.ru — HayuHo-06pa3oBaTeIbHBIN MTOPTAI
2. http://www.chemistry.narod.ru, http://www.xumuk.ru —  uH(MOPMAIIMOHHO-CIIPABOYHBIC
pecypcehbl
3. http://elibrary.ru — nay4nas snexTponHasi 6HOIMOTEKA
4. http://www.twirpXx.com — 3JIeKTPOHHBIC KHUTH 10 XUMHH

13. MarepuaibHO-TeXHHYECKOE O0ecreyeHue TUCHUITUHBI
XUMHUYECKasi TIOCyJla, XMMUUYECKHE PEaKTUBBI, KaJOPUMETPHI, HA0Op apeoMeTpoB, BoAsSHas OaHs,
TEPMOMETPHI, JIEKTPUUECKAs IUIUTKA, METAIUTMYECKHUE U TPAPUTOBBIC AIEKTPOIBI, IITATUBHI.

14. ®oH OLECHOYHBIX CPEACTB
@DOH/1 OLIEHOUHBIX CPEICTB NPUBEACH B IPHIOKEHUH 1.

15. MeTonnueckue peKOMEHIAIUM 10 OPTraHU3alMU U3YYeHHU s TUCIUTITTHHBI
be3 pekomeH nanuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKHWM T'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OH/J] OIITEHOYHBIX CPE/JICTB I10 YYEBHOM JJUCIATUIMHE
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®opma oOyueHuUs: OUHAA

@axkynereT: PK®, Painokoncrpykropckuii pakyabrer

Kadenpa: KUIIP, Kadenpa KoHCTPYHPOBAHUS U MPOU3BOACTBA PAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

VYuebnsiii man Habopa 2013 roga
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— JOUeHT, K.T.H. kKadenpa POTOM Jleonos C. H.

3ager: 2 cemecTp

Tomck 2016
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTcs MPUIOKEHHUEM K padodeil mporpaMMe ITUCIHUIUIMHBI
(MpaKkTHKHM) M TpPEACTaBIgeT cO00 COBOKYIHOCTh KOHTPOJBHO-U3MEPUTENLHBIX MaTrepHuajoB (TUIOBbIC
3a/auu (3aJaHusl), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOIOB WX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB O6y‘-I€HI/I$I.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS

YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTECTALUU CTYIECHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIUITMHON KOMIIETEHIIUN

Kon

DopMyIUPOBKA KOMIIETEHIUN

Oransl GOpMUPOBAHHS KOMIIETEHIIUI

OIIK-1

CIIOCOOHOCTBIO MPEACTABIATH a/IEKBAaTHYIO
COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO
KapTUHY MHPA Ha OCHOBE 3HaHUsI OCHOBHBIX

HOHOX(GHHﬁ, 3aKOHOB U MCTOJ0B €CTCCTBCHHBIX

HAYK U MaTCMaTuKU

JomxkeH 3HaTh 6a30BYI0 TEPMHUHOJIOTHIO,
OTHOCSIIYIOCS K XUMUYECKOU
TEPMOJIMHAMUKE, XUMUYECKONH KUHETUKE U
TEOpUU KaTalli3a U TOPEHUs, OCHOBHbIE
MOHSTHSI U 3aKOHBI, JIEXKAIIUE B OCHOBE
Pa3IMYHBIX METOAOB TEOPETUUECKUX
pacyeToB XMMHYECKHUX MIPOLIECCOB
OCHOBHBIE (PH3UKO-XUMHUUECKUE TPOIIECCHI,
MPOTEKAIOLINE PU TOPEHUH Ta30B U
KOHJICHCUPOBAaHHBIX BEILECTB METObI
WHTHOUMPOBAHUS U KaTaiu3a
CaMOYCKOPSIFOIIUXCS PEAKLINH ;

JlomkeH yMeTh TEOPETHYECKH
pPaccUMTBIBATh U SKCIIEPUMEHTAIBHO
OTIPEACIATh TEPMOJUHAMUYECKHUE U
KMHETUYECKUE TI0KA3aTeIu XUMUYECKUX
IIPOLIECCOB, B TOM YHCJIE IIPOLIECCOB
KaTajin3a, MHFMOUPOBAaHUS, TOPEHUS
IIPOZEMOHCTPUPOBATH CBSI3b MEXKIY
Pa3IMYHBIMU PU3UKO-XUMHUECKUMHU
METOAAMHM UCCIIEI0OBaHMs, CTPYKTYpOil U
CBOMCTBaMHU BELIECTB OCYIIECTBUTH BHIOOP
COOTBETCTBYIOIIETO (PU3UKO - XUMUYECKOTO
METO/a UCCIIEI0OBaHMS B 3aBUCUMOCTH OT
HCCJIEyEMOTO NPOLIecCa U MOCTABIEHHOM
3aJ1auy; UCTIOIb30BaTh 3aKOHOMEPHOCTHU
(U3UKO-XMMHUYECKUX MPOLIECCOB U
(U3UKO-XUMUYECKUE METO/IbI
MCCJIEJOBAHHUS TP BBIITOJHEHUH KYPCOBBIX
U UIJIOMHBIX paOOT U UHTEPIPETaLUn
AKCIEPUMEHTAJIbHBIX IaHHBIX;

JlomxkeH BiaseTh OCHOBaMHU TEOPUU
(byHIaMEHTAIbHBIX Pa3/1eIoB XUMUU
(TIpek e BCEro HeOpraHW4IeCKOM 1
¢bu3nveckoil XMMHUN) METOIaMU
perucTpanuu U 00paboTKN PE3yIbTaTOB
XUMHUYECKHUX IKCIIEPUMEHTOB METOJaMHU
oT0opa mMarepuasa JJis TEOPETHIECKUX
3aHATHH U 1a00paTOPHBIX PabOT METOIAMHU
MTOCTaHOBKH 33/1a4 MPUKJIaIHbIX
UCCIIeIOBaHUN B M30paHHOI 061acTu
XUMUH, IPOBEJICHUS HCCIEI0BaHUN U
MHTEPIIPETALIMM PE3YNBTATOB;
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OO0ure xapakTepUCTUKU TOKa3aTreiaed M KPUTEPHEB OLICHWBAHMs KOMIETEHIM Ha BCEX 3Tamax
MIPUBEICHBI B TaOIHIIE 2.
Tabnuma 2 — O6mmue XapakTepUCTHKY MOKa3aTelel U KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIHIA MO ATaram

[Toka3arenu u
3Harhb YmeTn Bnaners
KpUTEPHUH
Otnuuno (Beicokuit  OOmamaer paktuyeckumu  OOnagaeT 1Uarna3oHoOM KonTpomupyet padory,
YPOBEHB) U TEOPETHYECKUMHU NPaKTUYECKUX YMEHUH, MPOBOJIUT OLICHKY;
3HAHUSAMH B Ipenenax TpeOyeMbIX Ul Pa3BUTUSL  COBEPILICHCTBYET JIEHCTBUS
U3y4aeMoii 0biacTu ¢ TBOPYECKUX PEIICHHH, paboThI
MOHMMAaHUEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH pooiemM
Xoporo (6a30Beiid  3HaeT (akThl, MpUHIUIEL, O0agaeT Auana3oHOM bepeT oTBEeTCTBEHHOCTH 32
YPOBEHD) npoIiecchl, o0mme NPaKTUYECKUX YMEHUH, 3aBepIICHHE 3a71a4 B
MOHSTHS B TIpe/ieax TpeOyeMbIX Ui pellieHUs]  UCCIIEeIOBAHUH,
u3y4aeMoii obimactu OTIpeJIeJIEHHBIX MPOOJIEM B  TIPUCTIOCAOIMBAET CBOE
001acTy UCCIIEeOBAHUS MOBEJICHUE K
00CTOATEILCTBAM B
pelieHrur mpoodaemM
VYnosnerBopurensH Ob6nanaer 6a30BbIMU Ob6nagaeT OCHOBHBIMU PaGoraet npu npsimom
0 (OpOoroBbIi O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIOCHUN
YPOBEHB) JUTSI BBITTOJTHEHUS TIPOCTHIX
3ajau

2 Peasn3zanus KOMIeTEHIMIA

2.1 Komnerennusa OIIK-1

OIIK-1: crmocoOHOCTBIO TPEIACTABIATH AJACKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHWH HAyYHYIO
KApTUHY MUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJOKE€HUMU, 3aKOHOB M METOJOB E€CTECTBEHHBIX HAyK M
MaTeMaTHKHU.

Jnst popmupoBaHMsI KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJI ATAOB. DTarbl POPMUPOBAHUS
KOMIETCHIIUU, TPUMEHSEMbIE JJII 3TOTO BHJBI 3aHATHH W HCIOJb3yeMble CPEICTBA OILICHUBAHUS
Mpe/ICTaBJICHbI B Tabnuiie 3.

Tabnuna 3 — Dranbl HOpMUPOBAHUS KOMIIETEHIIUN U UCTIOJIb3yEeMbIE CPEICTBA OIICHUBAHUS

CocraB 3HaThL YMeETh Bnanets

Conepxanue CryneHT 3HaeT: ocHOBHbIEe CTYIEHT yMeerT: CTyneHT Biajeer:

JTAroB MOHSATHS M 3aKOHBI XMMHH, HCIIOIB30BATh HaBBIKaMH ITOCTAHOBKU U
CTpOEHHUE aroMma, TEOpPETUYECKUE 3HAHUS IPOBEICHUS
XUMHUYECKHE IEMEHThI U JUIsl peIIeHUs AKCIEPUMEHTA, 00pabOTKH
UX COCJMHEHUS, CBOMCTBA MPAKTUUECKUX 3a/1ay, JUIl  pe3ylbTaToB
BEIIECTB M UX UHTEPIpETAIHN HKCTIEPIMEHTA
PEAKIIMOHHYIO pe3yJIbTaToB
CrocoOHOCTh, 001IIHe IKCIIEPUMEHTA
3aKOHOMEPHOCTHU

HpOTeKaHI/ISI XUMHUYCCKHUX
pEaKIHii; XUMUYECKYIO
TEPMOJAUHAMHUKY U
KUHETHKY; SHEPTETUKY
XUMHUYCCKHUX HpOHeCCOB,
XuMH4eckoe u azoBoe
paBHOBECHE,
PEaKIIMOHHYIO
CIIOCOOHOCTH BEIIIECTB;
3aKOHOMEPHOCTHU
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POTEKAHUS
EKTPOXUMHUECKUX
MPOIIECCOB, MPOIECCHI
KOPPO3UHU METAJUIOB U
METOJIbI 3aLIUTHI OT
KOPPO3UH.

Bune! 3aggatuil

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosiTenbHas
pabora;

e [IpakTuueckue
3aHSATHS,

e JlaGoparopHbie
3aHSITHS,

o Jlekumu;

e CamocrosiTeNbHas
pabora;

e JlaGoparopHbie
3aHSATHS,

e CamocTosiTenbHas
paborta;

Hcnonb3yembie
CpencTBa
OIICHUBAHUS

e KonrpomnbHas pabora;
e Ortyer no
nabopaTopHOit paboTe;
e JlomamiHee 3agaHue;
e Ortyer o
WHIUBUIYTEHOMY
3aJlaHuIo;

e Ormpoc Ha 3aHATHUSIX;
e 3auer;

e KoHcnekr

e KonrpomnbHas pabora;
e Otuer no
nabopaTopHOit paboTe;
e JlomalrHee 3a/1aHue;
e Ortyer 1o
WHIBUIYTEHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHSIX;
e 3auer;

e KoHncnekr

e Otuer o
nabopaTropHoi pabore;
e JlomalrHee 3aj1aHue;
e Otuer o
VHINBUIYAILHOMY
3a/IaHHIO;

e 3auer;

e 3ayer;

CaMOIOATOTOBKH; CaMOIOATOTOBKH;
e TecT; e TecT;
e 3auer; e 3auer;
@opMylMpoBKa IOKa3aTelned MW KPUTEPUEB OLIEHUBAHUS JIaHHOM KOMIIETEHIMU TpPUBEACHA B
Tabmuie 4.
Tabnuua 4 — Ilokazarenu U KpUTEPUH OLICHUBAHMsI KOMIIETEHLIMU Ha dTanax
CocraB 3HaThL YMeETh Bnanets
OtimyHO ® aHAJIN3UPYET U e pemiact e CBOOOJIHO OTIEpHpYET
(BBICOKMH YPOBEHB) — BOCIPOU3BOIHUT Pa3HOIUIAHOBBIE METOANYECKUMHU
B3alMOCBS3b MPaKTHYECKHE 3a/1aui C yKa3aHUsIMU K
XUMUYECKUX MOHATHM U OCO3HAHHBIM BBITOJIHEHUIO
3aKOHOB ; HCIOJIb30BAaHUEM 9KCIIEPUMEHTA U

® CBOOOJIHO
bopmynupyer
XHUMHUYECKUE 3aKOHBI;

® IIpEACTaBISCT
CHOCOOBI U pPe3yabTaThl
UCTIOJIb30BaHUSI
Pa3IUYHBIX XUMHUYECKUX
MOJICIICH;

® BOCIPOU3BOJIMT
TEOPETUYECKUI
Mmarepuai 6e3

WCIIOTh30BaHUs YI€OHOTO

mocoous;

e CBOOOJHO M3Jaraer
Marepual B YCTHOU U
MUCBMEHHOMU (hopme;

TEOPETHYECKHUX 3HAHUH ;
® YMCCT IPUMCHUTDH
ITOJIYYCHHBIC 3HAHUA JJIA
MHTEpIIpETAIN
PE3yIbTaToB
IKCIIEPUMEHTA,
CaMOCTOSITEITLHO
chopMynTupoBaTh
BBIBOJBI,

® CaMOCTOSITEIBHO
aHAIN3UPYeT
CBOIIMMOCTb MOJTYYIEHHBIX
PE3yIbTaToB
IKCIIEPUMEHTA C
TEOPETUICCKIMHU
MPEANOCHUTKAMH;

OpraHusyeT paboTy B
KOMaHJIC;

® Ha BBHICOKOM YpOBHE
CTPOUT rpaduueckue
3aBHCHUMOCTH U
oOpabatsiBaeT
pe3ynbTaThl
JKCIIEPUMEHTA;

® CaMOCTOSITEILHO
OpraHu3yeT
JOIMOIHUTENILHBIN dTall
IIOCTaHOBKU
SKCIIEPUMEHTA JJIsl
MOJTy4eHUS
YIOBJIETBOPUTEIBLHOTO
pe3yJnbTara;
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Xoporio (6a30Bbrit
YPOBEHb)

VYIoBIETBOPUTENBH
0 (MMOPOTrOBBIN
YPOBEHD)

® OHMMAET CBSA3H
MEXy Pa3InIHBIMH
XUMHYECKUMHU
MOHATHUSIMU;

e (dopmynmupyer
XUMHUYECKHE 3aKOHBI;

® HMEET Mpe/ICTaBICHUE
0 XUMHYECKUX MOJIEIISIX;
® APTyMEHTHUPYET BHIOOD
METO/Ia peICHUS 3a/1a9H;
COCTaBIISICT TIaH
peleHHs 3a1a4H;

® BOCIPOHU3BOIUT
TEOPETUUECKUI
Marepual ¢
UCIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU
WM y4€0HOTO MOCOOus;
® YACTUYHO M3J1araetr
MaTepHuall B yCTHON U
MUCEMEHHOU opme ;

® JaeT ONpeCIICHHs
OCHOBHBIX ITOHSTUN
XHAMUH ;

® YACTUYHO
(dhopMynHpyeT OCHOBHBIE
XAMUYECKHE 3aKOHEI,
(bakThl, Uaeu ;

® BOCITPOM3BOJIUT
TEOPETUYECKHI
Marepuai ¢
HCIIOIL30BaHUEM
y4eOHOTrOo OCcCo0us;

® 3HACT OCHOBHBIC
METObI PELICHUS
TUIIOBBIX 33/1a4 U yMEET

® pelaeT MPaKTUICCKUue
3a1a4u 6a30BOTO YPOBHSA
C UCIIOJIb30BaHUEM
TEOPETUUYECKUX 3HAHUU
WU y4eOHOTO MOCOOuS;

® CaMOCTOSITEILHO
MO0MPACT ¥ TOTOBHT JJIS
IKCIIEPUMEHTA
HEOO0XOIMMOE
o0opynoBaHue;

® TIPUMEHSET METOJIBI
pelICHHUS 3a/1a4 B
HE3HAKOMBIX CHTYaIUSX;
® yMeeT KOPPEKTHO
BBIPAXKATh U
apryMEeHTHPOBAHHO
00OCHOBEIBATH
CXOJUMOCTD IOJTY9IEHHBIX
pe3yJIbTaToB
IKCIIEPUMEHTA C
TEOPETUIECKUMHU
MIPEITOCHITKAMHU C
TTOMOIIBIO PYKOBOIUTEIS
KOMAaH/IbI HIIH
MIpeToIaBaTes;

® pelraeT MpaKTHIECKUe
3aa4u 6a30BOTO YPOBHS
C MCIIOJIb30BaHUEM
y4eOHOTO OCO0us;

e ymeeT paboTarb Co
CITPABOYHOM
JIUTEPaTypou ;

® JCMOJIb3yeT MPUOOPHI,
YKa3aHHbBIE B OTIMCAHUHU
nabopaTopHO paboOTHI;
® yMeeT IPeACTaBIITh
pe3ynbTaThl CBOEH
paboTsI;

® CaMOCTOSITEIIHHO
oOpabarpiBaeT
OKCIICPUMCHTAJIbHBIC
JIAHHBIC U COCTABIISCT
OTYET B TCUCHUC
TUTAHUPYEMOTO 3aHSITHS;

® KPUTHYCCKH
OCMBICITHBACT
NOJTyYCHHBIC 3HAHHS,

e omnepupyer
METOJNYECCKUMU
yKa3aHUSAMH K
BBITIOJTHEHHIO
IKCTIIEPUMEHTA C
MTOMOIIBIO PYKOBOIUTEISI
KOMAaH/IbI WJIH
Ipero1aBaTels,
opranusyet paboTy B
rpyrre;

® BIIAJICCT Pa3HBIMU
ciocobamu
IPEI0CTaBICHUS
XUMHUYECKON
UH(POPMAIUH, CTPOUT
rpadguveckue
3aBUCHMOCTH U
oOpabatsiBaeT
Pe3YIABTATHI
IKCIIEPUMEHTA;

e oOpabarbiBaeT
JKCIIEPUMEHTATbHBIC
JTAaHHBIC ¥ COCTABIISET
OTYET YaCTHYHO B
TEYEHUE TUTAHUPYEMOTO
3aHSITHSI CAMOCTOSITEILHO
VT TIPU TIOMOTIIN
PYKOBOAMTENST KOMaH/IbI
WJTH TIPETIOIaBaTes;

® BBIIIOJIHSCT
HKCTIIEPUMEHT C
TTOMOTIBIO PYKOBOJHUTEIIS
KOMaHIbI UJIH
MIpeToaaBaTes;

e Croco0eH KOPPEKTHO
obOpaboTtarp u
OpeaACTaBUTH PE3YIbTAThI
HKCIIEpUMEHTA B
rpaduueckoii popme;

® COCTaBIIET OTYET 110
pe3ynbraram
AKCIIEPUMEHTA YaCTHYHO
B TCHCHUC TNIAHUPYCMOT'O
3aHSATHUS W B
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UX IPUMEHSATH Ha HeayIuTOpHOE BpeMsl pu

MIPAKTHKE; IIOMOIIY PYKOBOAUTENS
KOMaH/Ibl WU
IIpeNnoAaBares;

3 TunoBbie KOHTPOJIbHbIE 3aIaHUS
Jns peanuzanuy BBIMICTICPEUYUCICHHBIX 3a/1a4 OOYYEeHHS MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJaHuA WJIIN HUHBIC MaTepI/IaJIbI, HGO6XO,HI/IMBIC JIA OOCHKHU 3H3HPII>1, YMeHHﬁ, HABBIKOB U (I/IJII/I) OIlbITa
NEATEIbHOCTH, XapaKTePU3YIOIMUX JTanbl (OPMUPOBAHUS KOMIETEHIIMHA B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOTPAMMBI, B CIICIYIOIIEM COCTABE.

3.1 Bonpocbl Ha CaMONIOATOTOBKY

— Paznmen 1. Xumuueckass tepmoauHamuika 1. IlepBblii 3akoH TepMoauHAMUKU. BHyTpeHHss
sHeprus M SHTambnus. 3akoH lecca. 2. TeruoBoii >ddexr xummueckoro mpomecca. QP u QV , ux
B3aMMOCBSI3b. 3aBUCHUMOCTb TeruioBoro 3@dexra oT Temneparypbl. 3. Temnorel o0Opa3oBaHUS
coenunenuii. CTangapTHOE COCTOSIHME. MeETOoabl pacuera TEmoT 00pa30BaHHS W3 MPOCTHIX BEIECTB.
Breruncnenne TemnoBbIX A(PQEKTOB peakiuil Mo TermjaoTaM OOpa30BaHUA U CrOpaHHs peareHToB. 4.
OHeprus CBA3M — MCTUHHAsA U cpeAHss. Metoabl ux omnpezaeneHus. Boruncienue TemnoBbix 3(p@exToB
peakuuii mo sHeprusM cBszeil. 5. Temnmoemkocts razoB CP u CV |, COOTHOLIEHHE MEXIYy HHUMH,
3aBHCUMOCTh UX OT Temmeparypsl. 6. Tepmomunamudeckue Qyaknun U — BHYTpeHHss1 dHeprus, H —
SHTaNbNus, S — sHTponus, F — cBobonnas sneprus ['enpmronsia, G — cBoOoaHas sueprust [ u66ca u cBs3b
Mexy HUMH. VX BbIpaskeHue uepe3 CTaTUCTUYECKUE CYMMBI.

— Pazgen 2. Xumunueckas KUHETMKa M XHMHYeckoe paBHOBecHe 1. CKOpOCTb XMMHUYECKON
peakuuy, 2. 3akoH aercTByroUX Macc, 3. KoncranTta ckopoctu peakiuu 4. Kunernueckoe ypaBHeHHE 5.
Mexanusm peakuuu 6. OpHOcTaauitHbie(dJIEMEHTAapHbBIE, MpocThie) peakiuu 7. Ilopsgok peakmuu 8
3akon Appenmnyca 9 IlpaBuno temmeparypaoro kodd¢uuuenta Baunt-Topda. 10 PaBHoBecHas wu
HepaBHOBecHas kuHeTuka 11. VYcinoBue xumudeckoro paBHoBecus. Koncranta paBHOBecus. 12.
CrangapTHple TEpMOAMHAMHYECKHE TOTEHIUANIbl OOpa3oBaHUS XUMHUYECKUX coenuHeHuil. CBs3b
KOHCTAHTbI PaBHOBECHS C U3MEHEHHEM CTAHJApPTHOTO TEPMOJUHAMHYECKOTO MOTEHIMala B peakuuu. 13.
VYpaBHEHME HU30TEPMBI XUMUYECKON peakuu. 14. 3aBUCUMOCTh TEPMOJUHAMUYECKUX NOTeHIHaNoB F u G
OT TeMIEepaTypsl U AaBieHus. 15. 3aBUCUMOCTh KOHCTAHTBl paBHOBECHUS OT TeMmmeparypsl. 16. BnusHue
JIABJICHUS HA TI0JIOKEHUE PABHOBECHSI.

— Pazmen 3. 3akoHOMEpHOCTM TPOTEKAHHUS HEKOTOPHIX XMMHUYECKMX IHporeccoB 1.
Krnaccudukanus cnoxHpIX peakinidi. MeToJ| cTallnOHAPHBIX KOHIIEHTPALUN U YCIOBUS €r0 MPUMEHEHHUS.
2. IlocnenoBarenpHble peakiuu. IIpomexyrounsie BemiectBa. Knneruka peakuuu: A B C; TouHOE M
NpUOIMKEHHOE pelleHus. 3. YCKOpeHHe peakuui 3a cueT XMMHYeckod HHAyKuuu. 4. ['oMOreHHbIH
KaTaJu3: KHCIOTHO-OCHOBHOM, OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIM HOHAMU METAJUIOB IEPEMEHHOU
BaJICHTHOCTH, (epmeHTatuBHbIM. Kunernueckas cxema Muxasnuca. 5. ABTokaranus. 6.
®otoxumuueckue peakuun. DoroBo3OyxaeHHe Moiekyn. IlepBudHble (OTOXMMUYECKHE MPOIECCHI.
OcHoBHble 3aKkoHbI (hoToxuMuu. KBaHToBbIi Bbixon. ®dnyopecuenuus. Tymenue. XeMUITIOMUHECIIEHIINS.
7. DddexTsl cpeabl B XUMHYECKOM KHHETHKe. Poib HMOHHOM CHJIBI pacTBOPA, AMAIEKTPUUYECKOMN
MIPOHUIIAEMOCTH, Bsi3KocTH. 8. Kiaccudukanus pagukaabHbIX peakiuid. 9. Hepa3BeTBlieHHbBIE IIETIHBIC
peakiuu. Ctaauu 3apoKACHUs, NMPOJAOIKEHHS W oOpbiBa nenei. JnuHa nenu. TunuuHble peakuuu:
BOZIOpPOZA C XJOpPOM, IMOJMMEpPHU3ALUs, KPEKHHI YIIEBOJOPOIOB, WHHULIHHPOBAHHOE OKHUCIICHHE
OPraHMYECKUX COEOUHEHMH. MeTonpl OIpeneneHnus IEMEHTapHbIX KOHCTaHT ckopocTH. 10.
PazpeTBinenHo-uennbie peakuuu. Kputundeckue sBienus. I[lomyoctpoB BocmiameHeHus. Merton
KBa3UCTAIlMOHAPHBIX KOHIIEHTpauui. 11. Peakuyu ¢ BBIpOXKIEHHBIM pa3BeTBiIeHHEM. lepeknicHas Teopus
MIPOLIECCOB MEMJICHHOIO OKHCIeHusA. 12. YyacTue MOHOB METAUIOB IEPEMEHHOM BaJIEHTHOCTH B
Pa3NIUYHBIX CTaausAX aBTooKHcIeHHs. 13. MHrubupoBaHue npoueccoB OKUCICHUS.

— Pasnen 4.IopeHue ra3oB M KOHJICHCUPOBAHHBIX CHUCTEM 1. 3a)KMraHue Ta30BbIX CMeceu. 2.
3a)KUraHWe TOpPIOYEeM CMECH Ta30B HarpeTod CTEHKOM M MCKPOH. MUHUMAaJIbHAs 3HEPrusl 3a)KUTaHUS.
3.JlamunHapubie muameHa. 4.BomHbl xuMudeckoro npesparienus. 5. Juddysnonnoe pacnpocrpaneHnue
IIaMEeHU  (XOJIOIHbIE  HM30TepMHuUeckue IulaMeHa). 6.TemnoBoe  pacnpocTpaHeHHE —IJIaMEHH.
7.YCTOWYMBOCTh HOPMAJILHOTO TOPEHMS Ta30B M KuAKocTei. 8.IopeHue B TypOyJaeHTHOM MOTOKE. 9.
ABTOTYpOYynM3anusi B mporecce pacrnpoctpaHeHus muiaMeHn. 10.0coO0EHHOCTH MEXaHM3MOB TOPEHUS
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JeTy4uX M Heneryuux BB, romMoreHHmIX M cMeceBBIX TOIUIMB, MHULMpYHOIIMX BB, meramnos. 11.
DJjleMEeHTapHbIE MOJEIU ropeHus. 12 .3aKoHOMEpPHOCTH TOCIoiHOrO ropeHus. 13.Hapymienue ropeHus.
14. Kunetuka ropenus. 15. [opeHre B TOMOreHHbBIX yCI0BUsX. 16. [OpeHnEe B T€TEpPOreHHBIX YCIOBHSIX.
17. ITo604HBIE TTPOIIECCHI COMTPOBOXKAAIOIITNE TOPECHHE.

3.2 TecToBble 3a1aHUA

— 1. Xumuueckasi TEpMOJMHAMUKA OTPEAETISICT: a) TEeIUIOBbIEe (P (PEKTh pa3IMUHBIX XUMUYECKUX
U U3UKO — XMMHUYECKHX MPOIECCOB; 0) BEPOATHOCTH CAMOIPOU3BOJIBHOIO MPOTEKAHUS XUMHUYECKOTO
mpolecca B TOM WJIM MHOM HAIlpaBJIEHUH; B) CKOPOCTh MPOTEKAHUSI XUMUYECKOTO MpoIlecca; I') yCIOBHS,
IpU KOTOPBIX XHUMHYECKas peakiusi OyIeT HaxOIUTbCI B COCTOSIHUM paBHOBecus. 2. M3yuenue
MPOTEKAaHUSI XUMUYECKUX pPEaKlMil ¢ MO3UIMH TEPMOJMHAMUKU HE TpeOyeT CBEIeHHIl O: a) CTPOEHUU
MOJIEKYJT BEIECTB, YUYACTBYIOIIMX B peakiuu; 0) MEXaHU3ME MPOTEKAIOIIECH peakluu; B) HA4YaIbHOM U
KOHEYHOM COCTOSIHUM CHCTEMbI; TI') BHENIHMX YCIIOBUSX, B KOTOpbIX Haxoautcs cuctema. 3. Ilox
TEPMOJMHAMUYECKOM CHCTEMOM MOJpa3yMeBalOT: a) Ha0Op CBOMCTB H3y4aeMoro oObekTa; ©0)
OKpY)KalOIIUi HAC BHEIIHUNW MHUp; B) H30paHHYIO COBOKYIHOCTH TE€J HJIM BEILIECTB, COCTOSILYIO M3
OO0JIBIIIOTO YHCTa CTPYKTYPHBIX €IWHUI] (MOJIEKYJ, aTOMOB, HOHOB) M OT/AEJICHHYIO OT BHEIIHEH Cpebl
OTIpe/IeTICHHOW TPaHUIICH WU MOBEPXHOCTHIO pa3liena; I') peaKUMOHHBIA COCYH, B KOTOPOM IMPOTEKaeT
XUMHUECKas peakliys, BMECTE C OKpYKalollei ero BHeLIHEHN cpefoi. 4. BHelHel cpenoii o OTHOIIEHUIO
K TepMOAMHAMHMYECKOW CHCTEME SBISETCSA: a) Ta YacTh MPOCTPAHCTBA, B KOTOPOM OCYIIECTBISETCS
M3y4aeMblil mporecc; 0) OKpyKarolias ee TpaHuiia pasJiena, HalpuMep, CTEHKH PEaKIMOHHOTO COCY/a; B)
BCE TO, YTO HAXOAWUTCS BHE MOBEPXHOCTU pasjieia CHCTEMBI; T) COBOKYIHOCTb MOJEKYJ, aTOMOB WM
MOHOB XMMHMUYECKHMX BEIIECTB, YUYaCTBYIOIUX B peakuuu. 5. IloBepXHOCTh pa3zena TepMOIrHaMUYECKON
CUCTEMBI: a) BCeraa ObIBaeT peanbHOM; 0) SBISIETCS MEXaHUYECKHU JKECTKOM, T.e. HECIOCOOHON M3MEHSTh
CBOM pa3Mephl; B) MOXET OBITh BOOOpa)kaeMOW WJIM YCIOBHOW; TI') MOXET OBITh MPOHUIIAEMON U
TEIUIONpPOBOAHOM. 6. WM3onupoBaHHBIE CHUCTEMbl OOMEHHMBAIOTCS C BHENIHEH CpeAod: a) TOJIBKO
BEIIECTBOM; 0) TOJBKO SHEPTUEH; B) KaK BEIICCTBOM, TaK M YHEPTHECH; T) HE CTOCOOHBI OOMCHHBATHCS HU
T€M HH JpyruM. 7. 3aKpbIThble CUCTEMbl OOMEHHMBAIOTCS C BHEIIHEW CPeAOi: a) TOJBbKO BEIIECTBOM; 0)
TOJIKO SHEPrUel; B) KaK BEIIECTBOM, TaK U SHEPTUEH; I') HE CHOCOOHBI OOMEHUBATHCS HU TEM HU JIPYTHM.
8. OTKpHBITHIE CCTEMbl 0OMEHHMBAIOTCS C BHEIIHEN Cpe/loil: a) TOJIBKO BEIIECTBOM; 0) TOIBKO SHEPTHEH; B)
KaK BEIIECTBOM, TaK M SHEpPruei; I) He COCOOHBI OOMEHMBATHCS HU TeM HU ApYyruM. 9. K oTKpbIThIM
CHUCTeMaM OTHOCSITCS: a) 4YeNoBeK; ©O) pacTUTENbHBbIE M JKUBOTHBIE KIETKHU;, B) Te€PMETHUYECKUI
pEaKUMOHHBINA COCy/, B KOTOPOM MPOTEKAET XUMHUECKasl peaklus; I') J000€e KUBOTHOE, HACEKOMOE WIIN
pactenue. 10. B 3aBUCHMOCTH OT CBOEro cOCTaBa TEPMOJUHAMUYECKHE CUCTEMBI OBIBAIOT: @) 3aKPHITHIE;
0) M30JUPOBAHHBIC; B) OJJHOKOMIIOHEHTHBIE WJIM MPOCTHIC; T') MHOTOKOMIIOHEHTHBIC WJIHM CIOXKHBIE. 11.
ITpuMepoM MpoCTOi CUCTEMBI SIBIISETCS: @) COCY/l ¢ BOJOH, B KOTOPOM IUIAaBAIOT KYyCOUYKH JIbJa; 0) 3eMHas
arMocdepa; B) COCY/, MOTHOCTHIO 3alOJIHEHHBIA OMPEEICHHOM OPraHuYeCKON >KUIKOCTBIO; T) JF000H
BOJHBIM pacTBOp BemiectBa. 12. IlpuMepom CcIOXHOM TEepPMOJMHAMUYECKOM CHUCTEMBI SBISETCS: a)
Tpex(daszHas cucrema «iea — Boja — napy; 0) 3emHasi armocdepa; B) 1000 BOIHBIA PacTBOpP TOTO WM
MHOTO BEIECTBA; I') peaKLMOHHBINA COCY/, B KOTOPOM OAHOBPEMEHHO MPUCYTCTBYIOT KaK UCXO/HBIE, TaK U
KOHeuHbIe BemiecTBa. 13. [oMOreHHON TepMOAMHAMHYECKOW CUCTEMOM SIBIISIETCS: a) 3eMHasi arMocdepa;
0) mo0oN BOAHBIM PAacTBOP TOTO MJIM MHOTO BEILIECTBA; B) YEJOBEUECKHI OpraHH3M; I') COBOKYITHOCTb
BOMBI, JIbJa W BOMSHBIX mapoB. 14. TereporeHHON TEPMOAMHAMUYECKOM CHUCTEMOM SBISETCS: a)
COBOKYITHOCTb JIByX HEOTPAaHWYEHHO CMEIIMBAIOIIMXCS KUAKOCTEH; 0) 1100ble METAIUTMYECKUE CIIaBBI;
B) YeJIOBEUECKHUI OpPraHu3M; I') COBOKYIHOCTb JIByX HECMELIMBAIOUIMXCS MeXAy co0o0il kunkoctei. 15.
da30it Ha3bIBAaETCs: a) OMPEIEICHHOE arperaTHoe COCTOSIHNE BEIIeCTBa; 0) 1r000€ B) COBOKYITHOCTh BCEX
OJHOPOIHBIX IO COCTAaBy M CBOMCTBaM 4YacTel TIeTepOreHHOM CHCTEeMbl; I') J100as 4acTb CHCTEMBI,
OT/IE€JICHHAsl OT JPYTUX €€ 4YacTeil ompeiereHHON MOBEpXHOCThIO pa3nena. 16. [oMOreHHbIe CUCTEMBI: a)
MOTYT OBITh TOJBKO OJHOKOMIIOHEHTHBIMH; ©O) MOTyT OBITh KaK OJHOKOMIIOHCHTHBIMH, TaK U
MHOTOKOMIIOHEHTHBIMHU; B) BCETJa COCTOST U3 ONHOW (ha3bl; I') MOTYT COCTOSITh U3 HECKONbKHUX (a3. 17.
I'ereporeHHble CUCTEMBI: @) HE MOTYT ObITh OJJTHOKOMIIOHEHTHBIMH; 0) HE MOT'YT COCTOSITh U3 OJHOU (ha3bl;
B) Bcerna SBISIOTCS MHOTOKOMIIOHEHTHBIMH; T) MOTYT OBITh KaK OJHOKOMIOHEHTHBIMH, TaK U
MHOTOKOMIOHEHTHBIMU. 18. MakpOoCKONUYECKUM MapaMeTpoM TEPMOANHAMUYECKON CUCTEMBI SBIISIETCA:
a) ee Temmeparypa; 0) ee mMacca; B) COBOKYIIHOCTh 3HAUCHHI pa3MEpOB U MOJOKEHUI B MPOCTPAHCTBE
BCEX COCTABJISIIOIIMX CHCTEMY YAaCTHUI[; T) COBOKYIHOCTh 3HAuU€HUN CKOpOCTEH JBHXKEHHS BCEX
KMHETUYECKU aKTUBHBIX YacTull cucTeMbl. 19. K MuKpockonuueckuM napamerpam CHUCTEMbl OTHOCATCS:
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a) ee TreoMeTpUYecKHe pa3Mephl, Hampumep, o0bem; 0) BeIMYMHA €€ BHYTPEHHEH OHHEPruu; B)
COBOKYITHOCTh 3HAYEHUW MacC BCEX COCTABIIIONIMX €€ YaCTHUII, T) COBOKYITHOCTh 3HAUYE€HUU CKOPOCTEH
IBIDKEHUSI BCEX KHMHETHYECKH aKTUBHBIX vacTtull cuctembl. 20. IIpuMepoM SKCTEHCHBHOTO
TEPMOJMHAMUYECKOTO TIapaMeTpa SBISETCS: a) Macca TEPMOIWHAMHYECKOW CHCTEMBI; 0) o00beM
TEPMOJIMHAMUYECKOW CHUCTEMBI; B) TeMIeparypa TEPMOAMHAMHUYECKOM CHUCTEMBI; TI) BeJIWYMHA
BHYTpeHHEH »sHepruu cucrembl. 21. IIpumMepoM HMHTEHCHMBHOIO TEPMOJMHAMUYECKOIO Iapamerpa
ABJISIETCA: a) Macca TEPMOAMHAMHYECKOW CHCTEMBbI; 0) 00BEM TEPMOJMHAMUYECKOM CHCTEMBI; B)
JaBJICHME B TOMOT€HHOW TEpPMOJMHAMUYECKOM  cucTeMe; TI) IJIOTHOCTh B  T'OMOIC€HHOH
TepMoAMHaMu4yeckod cucteme. 22. CrauMOHapHOE COCTOSIHME XapaKTEpHO: a) TOJIbBKO IS
W30JIMPOBaHHBIX cHUCTeM; ©) A 000 TEepMOJMHAMUYECKOM CHUCTEMbI; B) Ul  OTKPBITBIX
TEPMOJIMHAMUYECKUX CUCTEM; TI) JJs 3aKpbIThIX TEPMOAMHAMUYECKUX cucTeM. 23. PaBHOBecHOe
COCTOSIHUE CHCTEMBbl XapaKTepHO: a) TOJBKO JUISI H30JUPOBaHHBIX cucTeM; ©O) s Jro0oi
TEPMOJMHAMUYECKOM CHUCTEMBI; B) JUIS OTKPBITBIX TEPMOIMHAMHYECKUX CHCTEM; T) JUIS 3aKPBITHIX
TEPMOJMHAMUYECKHX cUcTeM. 24. PaBHOBECHBIM SIBIISICTCS. TAKOE€ COCTOSHUE CHCTEMBI, IIPU KOTOPOM: a)
BCE €€ TepMOAMHAMHYECKHE IMapaMeTpbl OCTAIOTCS HEM3MEHHBIMH U OTCYTCTBYeT OOMEH SHeprueil u
BEIIIECTBOM C BHEIIHEN cpenoif; 6) HaOmromgaercs paBHOLEHHBIH B 00€ CTOPOHBI OOMEH 3HEepruer Wiu
BEIIIECTBOM C BHEIIHKM MHUPOM; B) TOJIbKO C BHELIHEH cpenoil OTCYTCTBYeT OOMEH 3HEPTrUel B TOM WU
MHOM  HAalpaBl€HUM; T) €€ KayeCTBEHHBIM cOoCTaB ocTaeTcs HeusMeHHbIM. 25. Jlioboe
TEPMOJMHAMUYECKOE COCTOSIHUE CHUCTEMBI MOXKET OBITH BBIPKEHO: a) TOJBKO HAOOpPOM 3HAYCHHM €e
MaKpOCKOIIMYECKHX MapaMeTpoB; 0) TOJIBKO HaOOPOM 3HAYEHUH €€ MUKPOCKOIMMYECKUX MapaMeTpoB; B)
KaKk HabOpOM 3HAYEHUH MaKpPOCKOIMYECKUX MapaMeTpoB, TaK U HAOOPOM 3HAUEHUH MUKPOCKOIUYECKUX
[apaMeTpoB; I) B 3aBHUCUMOCTH OT BHJA CHCTEMbl JUOO TOJBKO HAOOPOM MHMKPOCKOIHUYECKHUX
napamMeTpoB, JUOO TONBKO HAOOpPOM MaKpPOCKONMMYECKHX mapaMeTpoB 26. TepMoaumHaMHUYEeCKUM
IPOLIECCOM Ha3bIBaeTCA: a) U3MEHEHHe BO BpPEMEHM 3HAYCHUH OJHOIO MJIM  HECKOJIbKHX
MUKPOCKOITUYECKUX MMapaMETPOB CUCTEMBI; 0) MEPEXOA CUCTEMBI U3 OJHOIO PAaBHOBECHOTO COCTOSHUS B
Apyroe; B) U3MEHEHHE BO BPEMEHM 3HAUYE€HUI OHOTO WJIM HECKOJIBKHUX MAaKpPOCKOIHMYECKUX MapaMeTpoB
CUCTEMBI; TI) COXpAaHEHHE BO BpPEMEHU HEU3MEHHBIMU YHCJICHHBIE 3HAUEHUS MaKpPOCKOIMUYECKUX
napameTpoB cuctemsl. 27. Ilpoueccel, A NMpoTekaHUs KOTOPBIX HE TpeOyeTcs OKa3aHHWe Ha CUCTEMY
BHEUIHET0  BO3/AEWCTBUSA,  HAa3bIBAOTCA: a) KPYroBbIMH; ©0)  HECAMONPOU3BOJIBHBIMHU;  B)
CaMONPOM3BOJIBHBIMU; T') CTallMOHapHBIMU. 28. PeanbHble Mpolecchl, MPOTEKAOUIMEe B NPHUPOIEC U B
OpraHMU3Me YeJIOBeKa, C TOUKH 3pEHHsSI TEPMOAMHAMUKHI MOTYT ObITh: @) TEPMOAMHAMUYECKHA 00paTUMbBIMU
Y paBHOBECHBIMU; 0) CaMOIPOM3BOJILHBIMU; B) CTALlMOHAPHBIMHU; T') TEPMOJTUHAMUYECKH HEOOPATUMbBIMU
U HEpPaBHOBECHBIMHU. 29. BHYTpeHHSS HSHEprusi CUCTEMbI: a) SIBISETCA CYMMOW IOTEHIHMAIbHON H
KMHETHUYECKOM HSHEpruil BCEX COCTABISAIOLIMX €€ YacTUll; 0) MOXKEeT OBbITh JIETKO OXapaKTepu30BaHa
aOCOJIIOTHBIM ~ YHCJEHHBIM  3HAu€HUEM; B) OCTAeTCs HEU3MEHHOM B  XOJE€  COBEpILEHUs
TEPMOJMHAMUYECKOTO MPOLECcca; T') SIBIASETCS COCTAaBHOW YacThIO MOJIHOM WK 00LIel SHEPIUN CUCTEMBI.
30. [Ipm mporexkaHuu TEPMOAMHAMUYECKUX IIPOLIECCOB BHYTPEHHSS SHEPrusi CHCTEMBbI: a) Bcerna
OCTaeTCsl HeM3MEHHOI; 0) Bcerna yMeHbIIAeTcs; B) BCErJa YBEIUUMUBACTCS; I') MOXKET KaK YMEHBIIAThCS,
TaK U yBEJIINYMBATHCA.

3.3 3auér

— IlpumepHBIil mepedyeHb BOIPOCOB K 3aueTy: 1. TepMoanmHaMHuueckoe OINpeNereHue TEMI0BOIo
spdexra peakiuu. 2. 3aBUCUMOCTh OT JaBlieHHs U Temmeparypbl. 3. 3akoH I'ecca. Pacuer TerioBbIx
3¢ dekToB peakuuu no TadnuyHbIM AaHHbIM. 4. TeroBble 3¢ (eKTh peakuuil ¥ TEIUIOBbIAEICHHE TIPU
IIPOTEKAHUU XMMHUYECKHX IIPOLIECCOB. 5. VYCIOBHE TEPMOIMHAMUYECKOIO PAaBHOBECHUSI CHUCTEMBI. 6.
VYpaBHeHHE HM30TEPMBI XUMHYECKOW peakinuu. 7. HampaBnenume xumudeckoro mnponecca. 8. Pacuer
XMMUYECKOTo paBHOBecus. 9. Pacuer KOHCTAHT paBHOBECHs 1O TAaOJIMYHBIM JAHHBIM - CTaHJAPTHBIM
sHeprusiM [n66ca, TermnoramM 00pa30BaHUs M YHTPOMUSAM HMHIUBUAYAIbHBIX KOMIOHEHTOB peakuuu 10.
CkopocTh XMMHYECKOM peakuuu. 3akoH aedcrtBytommx wMacc. 11. Ilopsnmox peaknun. KoncranTa
CcKopocTH. 12. DHeprus akTuBanuu M 3akoH Appenuyca. 13. KuHernueckue ypaBHEHUs U KHHETUYECKUE
kpuBble. 14. Kunernka peakuuii mpocteix TumoB. 15. Peaknum mnepBoro mnopsaka (oOpaTtumble H
HEOOpaTUMBbIE), pEaKIMd BTOPOTO TOpsIKA, pEeaKIuu TpeThero mopsaka. 16. Kunetnmueckue
3aKOHOMEpPHOCTU  CIIOKHBIX peakuuil. 17. IlocnenoBarenpHble peakuuu. 18.  IlapamnensHo-
nocienoBarenbHbie peakiuu. 19. IlpubmmkeHHbIe METOABl PEIICHUS KUHETHYECKHX ypaBHeHUH. 20.
CkopocT XMMHUYECKHX pPEaKIMi, KHHETHMYECKHME YpaBHEWsS W YCIOBHMS MaTepHalbHOrO OajlaHca B
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OTKpbIThIX cucTteMax 21. ComnpsbxkeHHble peakuuu. 22. I'oMoreHHblil karamus. 23. ABrokaranus. 24.
Hennpie peakiuu. OcCOOEHHOCTh KUHETUKH IEMHBIX MPOIIECCOB. Pa3BeTBICHHBIC IIEMHBIE pEaKIuu. 25.
dotoxumuueckue peakiuu. KpantoBblii Bbixon. 26. IlepBuunble (oTtoxumuueckue aktel. [lepemaua
sHeprun. 27. Onyopecuenmus u  docdopocuenuus. 28. CencubOunumzamms. 29.0cobeHHOCTH
rereporeHHON kuHEeTUKH 30. JIuddy3Hblii ¥ KUHETHYECKUH pPEKUMBI NpOTeKaHWs peakuumid 31.
3aXuraHue Tra30BbIX cMmeced. 32.3axuraHue TOpIOYEH CMECH Ta30B HArpeToll CTEHKOW M HCKPOM.
MUHUMaJbHas SHeprus 3axuranus. 33. JlaMmuHapHsle miameHa. BonHbl XxuMudeckoro npespaiieHus. 34.
Juddy3nonHoe pacrpocTpaHeHUe IJIaMeHH (XOJOAHbIE H30TepMuueckue Miaamena). 35. TemoBoe
pacnpocTpaHeHue riaMeHu. 36. YCTOHYMBOCTh HOPMAJIbHOTO TOPEHUs ra30B U kujakocteit. 37.Iopenue B
TypOyneHTHOM ToToke. 38. ABTOTYpOynHM3anus B MpOIECCEe pacHpoCTpaHCHHs] TUIaMeHH. 39.
OcobeHHOCTH MEXaHU3MOB TOpPEeHHUs JIETY4uX W HejeTyuyux BB, meramion. 40. DnemMeHTapHbIE MOACTH
TOpPEHUSI.

3.4 TeMbI TOMANITHUX 3aJaHUI
— Tonoxumuyeckne peakuuu. Poiab aepeKTOB MOBEPXHOCTH M CBOOOAHBIX OOBEMOB B
TOTIOXUMHUYECKUX PEAKIIHSIX.
— Oco0eHHOCTH MEXaHHU3MOB TOPEHHUS JIETy4YuX M HejeTyuyux BB, roMoreHHmIX M cMeceBBIX
TOIUIMB, THULMUPYIouX BB, metaios.

3.5 Tembl HHAMBHUAYAJIBHBIX 321aHUI
— XuMHUYECKasi TEPMOJMHAMUKA. DHEPreTUKA XUMUYECKUX pPEeaKInil
— XuMHUYecKass KHHETHKA.
— XHWMHYECKOE PaBHOBECHE.
— Karanmutnueckue peakiuu

3.6 TeMbI OIIPOCOB HA 3aAHATHAX

— Tepmoaunamuyeckoe omnpeaeaeHue TemIoBoro 3¢¢exra peakiuu. 3aBUCUMOCTb OT JIaBJIECHUS
u temneparypsl. 3akoH ['ecca. Pacuer TeruioBbix 3QeKToB peakuu 1Mo TabIMIHBIM JaHHBIM. TeroBbie
3 QEKTHI peakiuii 1 TeIJIOBIIEICHUE PH MPOTEKAHUN XUMHUYECKHUX TTPOLIECCOB.

— VYcinoBue TEPMOIMHAMUYECKOIO PABHOBECUS CHCTEMBI. YPAaBHEHHE H30TEPMbl XMMHUYECKON
peakuuu. Hampasnenue xumuueckoro mpoiiecca. Pacuer xumuueckoro paBHoBecHs. PacueT KOHCTaHT
paBHOBECUS] MO TAaONMYHBIM JAaHHBIM - CTaHAAPTHBIM SHeprusiM [ub6ca, Temyoram oOpa3oBaHUs U
SHTPONUSAM MHANBUIYaJIbHBIX KOMIIOHEHTOB PEAKIIMHI

— CKOpOoCTh XMMHUYECKON peakuuu. 3akoH AercTByromux macc. [lopsnok peakuun. Koncranra
CKOpPOCTH. DHEPTHUs aKTUBALlUU U 3aKOH AppeHnyca. KuHeTnueckne ypaBHEHUS U KUHETUYECKUE KPUBBIE.
Kunernka peakuuii npocteix TUNoB. Peakiuu nepBoro nopsijika (o0patumbie U1 HEOOpaTUMBbIE), pEaKIUU
BTOpPOrO MOPSIIKA, PEaKLUUU TPETbEero mnopsaka. KuHeTHueckne 3aKOHOMEPHOCTH CIIOXKHBIX PEAKIIM.
[locnenoBarenbHble peaklvy, MapajielbHO-TIOCHEI0BaTeNbHbIe peakiuuu. [IpubnukeHHbIE METO/bI
pelIeHNs] KUHETUYECKUX YypaBHEHMI. CKOPOCTH XMMHMYECKMX pPEakUui, KWHETUYECKUE YpaBHEUS U
YCIIOBHUSI MaTeprabHOro 0ajaHca B OTKPBITBIX CUCTEMAX

— ConpspkeHHple  peakuMu. [oMoreHHbl  karanu3. ABrokaranu3. llemHble  peakuuu.
Oco0eHHOCTh KMHETUKU LEMHBIX IpoleccoB. Pa3BeTBieHHbIE ILenHble peakiuu. PoToxuMuYecKue
peakuuu. KBantoBblii Beixoa. [lepBuunbie Goroxumuueckue aktol. [lepenaua sneprumn. dnyopecueHnus
u  Qochopocuenuus. Cencubunuzanus. OCOOEHHOCTH TeTepOreHHOM KuHeTHKH JIuddy3Hbii u
KMHETUYECKNN PEXXUMBI IPOTEKaHUS PEaKIni

— 3aXuraHue ra3oBbIX CMeCEW. 3aKUTaHHE TOPIOYEN CMECH I'a30B HArpETOM CTEHKOW M MCKPOU.
MUHUMaJlbHasl HHEprus 3axuranus. JlamuHapHbple IuIaMeHa. BoOJHBI XMMHMUYECKOTO IPEBpALICHMS.
Huddy3rnoHHOE pacnpocTpaHEHHWE IUITAMEHHM (XOJIOMHBIE H30TEepMUYECKHE IUIaMeHa). TeroBoe
pacnpoCTpaHEHUE IUIAMEHH. YCTOMYMBOCTh HOPMAJIbHOIO TOPEHUS Tra3oB U KUIKOCTEH. [opeHue B
TypOyJE€HTHOM MOTOKE. ABTOTYpOynIM3ausi B MpOILECCe pacrnpocTpaHeHHs IutaMeHu. OcoOeHHOCTH
MEXaHNU3MOB FOpEHUs JIETYUHX U HeseTyuux BB, roMOreHHbIX M cMECEBBIX TOIIMB, HHUIUPYIOIIMX BB,
METAJUIOB. DJIEMEHTAPHBIE MOJIEJIN TOPEHMSL.

3.7 Tembl KOHTPOJIBHBIX padoT
— 1. XuMunueckoe paBHOBECHE
— 2. Xumnyeckas kuHetuka. @opMasabHas KHHETHKA
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— 3. 3aKOHOMEPHOCTH ITPOTEKAHUS HEKOTOPBIX XUMUYECKHUX ITPOLIECCOB
4. Teopust CKOPOCTEHN 3JIEMEHTAPHBIX XUMUUECKHUX PEaKIIUH

3.8 Tembl 1aGopaTopHbIX padoT

— Onmnpenenenue TemioBoro 3 dexra peakiuy HeUTpaIn3auu

— Uzydenue BIMAHHS pPa3NUYHBIX (aKTOPOB (KOHLIEHTpAlMs, TeMIepaTypa) Ha CMeELICHHE
XUMHUYECKOTO PaBHOBECHS

— V3ydeHue BIMSHUS Pa3TUUHBIX (AKTOPOB (MPHPOAA Pearupyrominux BELIECTB, KOHLIEHTPAIHS,
TeMIiepaTypa) Ha CKOPOCTh XMMHUYECKOU peaKiuu

— H3yuenue mexaHW3Ma KaTaJIUTHUECKHX peakiuil. BrusHue karaan3aTopoB Ha CKOPOCTh
XUMHUYECKOH peakinu.

4 MeTonnyecKkne MaTepHasbl
Jlnst obecriedeHus mporecca 00ydeHHs U PEIICHHs 331ad OO0yYCHUs MCIIOJB3YIOTCS CICIYIOIINe
MaTrepuaIbl:
— METOAMYECKHE MaTepualibl, ONpENeISIONIHe MPOLEAYpPhl OLCHUBAHUS 3HAHWH, YMCHHH,
HAaBBIKOB ¥ (WJIM) OIBITA JEATEIbHOCTH, XapaKTEPU3YIOIIMX OTarbl (Op-MUPOBAHHS KOMIICTCHIIHH,
cortacHo 1. 12 paGoveild mporpaMMel.

4.1. OcHoBHas JuTEpaTrypa

1. Koposun H.B. O0mias xumus : YueOHHUK ISl TEXHUYECKUX HAMPaBICHUHN U ClieUaTbHOCTEH
BY30B - 7-¢ m3j., ucnp. - M. : Beicmas mkoma, 2006. - 556[4] c. : w1, Tabn. - ([Tobeaurens KOHKypca
yueOHUKOB). - bubmuorp.: c. 546.- [Ipenm. ykas.:c. 547- 558. (nanuuue B 6ubnnorexke TYCVYP - 220 5k3.)

2. OcHOBBI 00mIel U U3NICCKON XUMHH [DIEKTPOHHBIA pecypc]: YdeOnoe mocodbue / M.B.
TuxonoBa, W.A. ExumoBa; ToMckuii rocygapCTBEHHBI YHHBEPCUTET CHCTEM YIpaBICHUS U
pamuosnekrpornku (Tomck), Kadenpa 3meKTpOHHBIX TEXHOJIOTUH M IKOJIOTUYCCKOTO MOHUTOPHHTA. —
OnexkTpoH. TekcroBble aaH. — Tomck: 2015, 200 c. [DOnekrpoHHbIl pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, cBOOOAHBIIA.

4.2. lononHUTEBHAS JJUTEPATypa

1. Tnunxa H.JI. OOmas xumust: YuebHoe nocodue mis By3os / HJIL I'munka. — 11-e uzn.—M-JL.:
Xumust, 1964. — 688c.: wi.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpenm. ykas.: ¢. 671- 688. (Hamuume B
ouommoreke TYCVYP - 37 3k3.)

2. AxwmeroB H.C. Heopranmueckas xumus : YueOHoe mocooue /i By3oB / H. C. Axmeros. - M.
: Boicmmast mikoma, 1969. - 638[2] c.: mi. — [IpenM. ykas.: ¢. 629-639. (nanuuue B 6ubianorexke TYCVYP - 15
9K3.)

3. Xumus: YuebHoe nocodue / I. B. Cmupnos, I. M. SIkynuna; MuHuctepcTBo o0pa3oBaHUs
Poccuiickont  @enepannn, TOMCKHH TOCYIapCTBEHHBIM YHHBEPCHTET CHCTEM YIPaBICHUS U
panuoanexkrponuku, Kadeapa texnomoruu paauosnekTpoHHOH anmaparypsl. - Tomck : TMIZIO, 2000. -
157 c.: un. (nanuuue B Oubnuoreke TYCVYP - 31 3k3.)

4. Tmuuka HJL 3anaun u ynpaxHeHus no oouieit xumuu : YueOHoe nocobue s By3os / H.JIL.
Immuka. - 20-e u3m., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. 1. (Hamuume B OMOIMOTEKE
TYCVYP - 38 5k3.)

5. Xumus [OnextpoHHbIi pecypc]: yueOnoe mocobume / E. B. Yuxun; Tomckuit
TOCYIapCTBEHHBII yYHUBEPCUTET CHUCTeM ympasileHus U paauosnexTponuku (Tomck), Kadenpa
PaMO3IEKTPOHHBIX TEXHOJIOTUH M SKOJIOTUIECKOTO MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBBIE JaH. — TOMCK:
[6.m.], 2012. - on-line, 170 c¢. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTpoHHBII
pecypce] - Pesxxum noctyna: http://edu.tusur.ru/publications/1138, cBoOOAHBIIA.

6. Ywukun E.B. Xumus [Tekct]: yuebnoe nocobue / E. B. Unkun; MunuctepcTBo 0o0pa3oBaHus U
Hayku Poccuiickoir ®enepanyu, TOMCKHII TOCYIapCTBEHHBIH YHHMBEPCUTET CHUCTEM YIPABICHHUS H
panuosnexkrponuku (Tomck), PakynpreT qucTaHIMOHHOTO 00ydeHus. - Tomck: Db Konrent, 2012. - 170
c.: wi. — bubmorp.: ¢. 157. (Hanuuue B 6ubmuorexke TYCVYP - 62 3k3.)

7. Kyxkun, I1aen ITaBnoBud. Teopust ropenus u B3pbiBa [Tekct] : yueGHOe mocobue ass By30B /
IT. TI. Kykun, B. B. IOmmn, C. I. EmenbsHoB ; ['ocymapcTBeHHOE 00pa3oBaTeIbHOE YUPEKICHUE
BbICIIEro MpodeccruoHanbHoro obpasosanus "HOro-3anmanuelii rocygapcTBeHHbIH yHHBepcuteT' (M.),
Poccuiickuii TrocymapcTBeHHBIM TexHoJMornueckuit yHmBepcuter uMm. K. O. Ilmonkosckoro (MATU-
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PI'TY). - M. : IOpaiit, 2012. - 436 c. : un. - (bakanasp). - bubmuorp.: c. 433-435. - ISBN 978-5-9916-
1672-0 : 361.90 p., 500.00 p. (Hanmuuue B Oubmotexke TYCYP - 7 7k3.)

8. EsceeB, Auekcanap MuxaiinoBuu. MaremMaTHuecKkoe MOJEIMPOBAHUE XHUMHUYECKUX
paBHoBecwii [Tekct] : HayuHoe u3nanue / A. M. EBcees, JI. C. Hukonaesa. - M. : MI'Y, 1988. - 192 c. -
2.00 p. (manmuue B 6nbmmorexke TYCYP - 2 5k3.)

9. Penunckuii, Cepreit MapkoBudu. BeneHne B XUMHUYECKYIO (DH3HUKY MOBEPXHOCTH TBEPIBIX
ten / C. M. Penunckuii ; pen. : A. B. Pxanos ; Poccuiickas Axanemusi Hayk, CHOMpCKOE OTIeNICHuE,
HNuctutyT duszuku momynpoBogHukoB. - M. : Hayka, 1993. - 221[3] c. : un. - bubmuorp.: ¢. 215-217. -
Vka3.: c. 218-219. - Ilpeam. ykaz.: c. 220-222. - ISBN 5-02-030309-7 : b. u. (Hanuuue B OUOIHUOTEKE
TYCVYP - 2 3k3.)

10. HItunnep, Bonbdranr. YpaBHenue AppeHnyca u HepaBHOBecHas kuHeTuka : [lep. ¢ anm. /
Boawsdranr tumnep; Ilep. A. B. Xavosn, Pen. JI. C. Ilomak. - M. : Mup, 2000. - 176 c. : un. -
bubmuorp.: ¢. 167-174. - ISBN 5-03-002969-9 (B mep.) : 44.00 p. VIIK 541.124 PYVb 54 (manuuue B
ouomuoreke TYCVYP - 4 5k3.)

11. Henbmon, b. Kuneruka rereporeHHsIx peakmwmii [Tekcrt] : Hayunoe uznanue / b. JlensMoH ;
nep. H. M. baxun ; pen. B. B. bonapipes. - M. : Mup, 1972. - 554 c. - Ilep. ¢ ¢p. - bubnuorp.: c. 546. -
b. 1. (Hamuuue B Oubmmorexke TYCVYP - 1 9k3.)

12. ®usuueckas xumus : yueOHuk ams By3oB: B 2 k. / H. K. Bopo6ses, . H. T'onnes, K. C.
Kpacnos ; pen. K. C. Kpacnos. - M. : Briciias mxoma, 1995 - . Ku. 1 : Crpoenue Bemiectsa.
TepmonuHamuka. - 2-¢ u3a., nepepad. u gom. - M. : Beicmas mkoma, 1995. - 512 ¢. : un. - (B mep.) : b. 1.
(mamuue B oubnmorexe TYCVYP - 1 9k3.)

13. ®wusuueckas xumus : yueOHuk ans By3oB: B 2 k. / H. K. Bopo6ses, . H. T'onnes, K. C.
Kpacnos ; pen. K. C. Kpacuos. - M. : Beicmas mkomna, 1995 - . Ku. 2 : Dnexkrpoxumus. XuMudeckas
kuHeTuka u karanus / M. H. T'onHes. - 2-e u3a., nepepad. u gom. - M. : Beicmas mkomna, 1995. - 319 c. :
(mamuue B oubmmotexe TYCVYP - 1 9k3.)

4.3. YueOHO-MeTOAN4YeCKOe Moco0ue ¥ MpPorpaMMHoe odecreyeHune

1. Xwumusa [OnekrtpoHHBIN pecypc]: Mertonudeckue yka3zaHHs A MPOBEICHMS MPAKTUYECKUX
3aHATUNA W OpraHMU3alMl CAMOCTOATEIbHOW pabOThl CTYJIEHTOB MO AMCHUIIIMHE «XuMmus» / TuxoHoBa
M.B., 2015. — 21 c. [OnextpoHHsiii pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/5137,
CBOOOIHBIA.

2. Yukun E.B. Jlaboparopubie pabotel mo xumuu [Tekcrt]: yueGHO-MeTonmueckoe mnocodue /
E.B. UYukuH; MunucrepctBo o6pasoBanus Poccuiickoit ®enepanuu, ToMckuil rocyaapcTBEHHBIH
YHUBEPCUTET CHCTeM ympaBieHus H paauosnekTpoHuku (Tomck), Kadenpa pannosnekTpoHHBIX
TEXHOJIOTUM U dKoJIornueckoro MmoHutopunra. — Tomck: TYCVYP, 2012. — 77 c.: un., tabn. - bubnuorp.:
c.73. (manuuue B 6ubnuoreke TYCVYP - 51 5k3.)

3. Yuxmn E.B. COopHuMK 3amad W ynpaxHeHud mo oOmeir xumuu: [Tekct]: YueOHO-
metonuueckoe nocodue / E.B. Uukun, pen. kana. xuMm. Hayk A.U. 'ananos; peu. C.5. Anekcanaposa;
MunuctepctBo obpazoBanusi Poccuiickoit denepannu, ToMCKuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yrpaBieHust U paguoaiekTpoHuku (Tomck), — Tomck: ToMckuii rocy1apCTBEHHbBIH YHUBEPCUTET CHCTEM
yIOpaBIeHUS U paguo31eKTpoHuku, 2015. — 296 c. (POTOM: 50 5k3.; cu3 1: 1 3k3., cu3 5: 5 7k3.; ayHi: 48
9K3., Bcero 100 k3.) (Hamuune B 6ubmarorexke TYCVYP - 100 5k3.)

4. Yuxwun E.B. JlaGoparopubie pabOThI 10 XUMHU [DIEKTPOHHBIH pecypc]: ydeOHOo-
metonuueckoe nocodbue / E.B. Uukun; ToMcKuilt rocyaapcTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U
pagnosnexktponuku (Tomck), Kadbenpa paanosnekTpoHHBIX TEXHOIOTUN U SKOJIOTHYECKOTO MOHUTOPHHTA.
— DJEeKTpOH. TeKCTOBbIe JaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [DnekTponHblil pecype] - Pexum
noctyna: http://edu.tusur.ru/publications/3020, cBOOOTHBIN.

5. UYuxkun E.B. COopHuUK 33124 1 ynpakHEHUH 1o o01mmel xumun: [Dnekrponnslit pecype] / E.B.
YukuH, ToMckuii rocynapcTBEHHBI YHHBEPCUTET CHUCTEM YIPABICHUS U PaanodeKTpoHUKH (Tomck),
Kagenpa pannodaeKTpOHHBIX TEXHOJIOTUH U SKOJIOTMYECKOT0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JaH.
— Tomck: [06.m.], 2012. — on-line, 220 c. [OnexrpoHHbli pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/642, cBOOOAHBIA.

6. Teopuss ropeHus M B3pblBa: MeToauuecKkue yKa3zaHHs [0 MPAKTUYECKHM 3aHATHAM U
camocTosiTenbHOU pabote / XopeB U. E. - 2012. 16 c. [DnekrponHslii pecypc]| - Pexum pocryna:
http://edu.tusur.ru/publications/2110, cBOGOTHBIA.
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7. OcHOBHI (M3HKHU TOpeHUs U B3pbiBa: YueOHoe mocobue / Xopes U. E., Koznos B. C. - 2012.
141 c. [DnexTponHbIi pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/1908, cBoOOAHBIIA.

4.4. Ba3bl JaHHBIX, HHPOPMAMOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. http://edu.tusur.ru — Hay4aHo-00pa3oBaTeIbHBIN MTOPTA
2. http://www.chemistry.narod.ru, http://www.xumuk.ru —  uHPpOPMAIIHOHHO-CIIPABOYHbIE
pecypesl
3. http://elibrary.ru — nayunas saeKTpoHHas OMOIHOTEKA
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