MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

14.09.2017 r.

duznuyeckass XUuMHUs

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit Xumusi, TEXHOJIOTHS U 000pyI0BaHUE XMMHYECKHUX NPOU3BOACTB
Y4eOHblil m1an 22.03.02_ochn_n21.plx
22.03.02 Meramryprus
Keanudukaums OakasaBp
Dopma o0yaeHHs OYHas
OO0mmast TPyI0eMKOCTh 43ET
YacoB o yueOHOMY TUIaHY 144 Bunel koHTpONIS B cemecTpax:
B TOM YHCIIE: SK3aMeHbI 3
ayJUTOPHBIE 3aHATHUSA 64
caMocCTosTellbHast paboTra 44
4ackl HA KOHTPOJIIb 36

Pacnpez[e.ﬂelme YacoB JUCHUILVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0)
Kypee>) Hroro
Henens 17
Bup 3ansruit v | PO | VI PII

Jlexiuu 32 (32 |32 |32
JlaGopaTopHsie 16 |16 |16 |16
[IpakTuyeckue 16 (16 |16 |16
Uroro ayn. 64 |64 |64 |64
KonrakTHas pabora 64 |64 |64 |64
Cam. pabota 44 144 |44 (44
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Hrtoro 144 | 144 | 144 | 144




IIporpammy coctaBun(u):
K.X.1., doyenm kagheopvr BXTO, Kypynuna I M.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA " oﬁopyaosa}me XUMHYECKUX ITPOU3BOACTB

3aB. kadeapoit 1.x.H., npodeccop kadeapst BXTO Byros I'.M.

Pabouas mporpamMMa JUCIIUIIIIHHEL

dusznyeckasi XuMHA

paspabotana B coorserctern ¢ @I'OC BO:

DepepalbHBIN FOCYIAPCTBEHHBIH 00pa30BaTEIbHBIM CTAHIAPT BBICIIET0 0Opa30BaHuUs - GaKaIaBpHAT MO HAMPABICHUIO OATOTOBKU
22.03.02 Metanyprus (npuka3z MunoopHayku Poccnn ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHMH y4eOHOTrO IIaHa:
22.03.02 Meramryprus

YTBEPXKACHHOTO YYEHBIM cOBETOM BYy3a oT 26.05.2021 npotokon Ne 10.

Pabouas mporpamma ogoOpeHa yIeHBIM COBETOM (haKylIbTeTa

[Iporokoin ot 14.09.2017 1. Ne 2

Cpok peiictBust nporpammbl: 2021-2025 yu.r.
Jlekan ¢akynpTera



BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

I[Ipotokomor 2022r. Ne
3aB. kadeapoii 1.X.H., mpodeccop kadpenpsr BXTO Byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokomor 2023r. Ne
3asB. xadenpoit 1.x.H., mpodeccop xadenpst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

IIpotokom ot 2024r. Ne
3aB. xadenpoit 1.x.H., mpodeccop kadenpst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucrojaueHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapbl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpoTokomor 2025r. Ne
3aB. xadenpoit 1.x.H., mpodeccop xadeapst BXTO Byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

YcBoeHHUe CTyIeHTaMH OCHOBHBIX 3aKOHOB M OBJIQ/ICHUE CUCTEMOM 3HAHWI 10 PU3NIECKON XUMUH, HEOOXOIUMBIX ISt
YCHEIIHOHN JanbHeIeil JesITeNbHOCTH CIeNUANNCTa B HAyYHO! M MIPaKTUYECKOH 00acTax

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1

TpedoBaHus K NpeABapUTEIbHOI IIOAT0TOBKE 00y4aI01Ierocs:

2.1.1

OO0mmas u HeopraHudecKast XUMUS

2.12

dusuka

2.13

Maremaruka

2.2

I[l/lClIl/ll'I.]'[l/IHbl U MPAKTHUKHU, 1JIF KOTOPLIX OCBOCHHNE JAHHOM JUCUMILJIMHBI (MOIly.]'Iﬂ) HeOﬁXO}II/lMO Kak
npeamecTrByroiiee:

221

DU3UKO-XUMUYECKHUE MCTO/JbI aHAIU3a

222

KonnounHas xumust

223

0611135[ XUMHUYCCKaAA TCXHOJIOTUA

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbBTATE OCBOEHUSA JUCHIUITIJIMHBI

(MOJY.JIS)

OIIK-1.2: YMersb pemiaTh cTaHIapTHBIE NpodeccHOHAIbHBIE 321241 ¢ IPHMeHeHHeM eCTeCTBEHHOHAYYHBIX U
00LIeMH KeHeHPHbI3 3HAHMI, METO/I0B MATeMATHYECKOT0 AHAJIN3a U MOJeJIUPOBAHMSI.

3HaTh:

YMmerhb:

Baaners:

OIIK-1.3: BiageTs HABBIKAMH Te€OPETHYECKHX M HIKCIEPHMEHTAIBHBIX HCCIeI0BAHU 00eKTOB MpodeccHoHAILHOI

ACATECJIBHOCTH.

3HaThb:

Ymerb:

Baaners:

B pe3yabTaTe ocBOeHHS AMCHHUIUIMHBI 00yIAIOIIUTCS TOKEH

31

3HaTh:

3.1.1

Havaja TCPMOJAUHAMUKA U OCHOBHBIC YPABHCHUA XUMHYECKON TCPMOANHAMUKN METOJAbI TEPMOJUHAMUYECKOTO OIMMCAaHUA
XUMHUYCCKUX U (1)8.30BLIX paBHOBeCI/Iﬁ B MHOI'OKOMITOHCHTHBIX CUCTEMAX;

3.1.2

TEPMOAUHAMUKY PACTBOPOB JICKTPOJIIMTOB U JICKTPOXUMHUUYCCKUX CUCTEM;

3.13

ypaBHEeHUs (POpMaTbHONH KHHETHKU M KUHETHUKH CJIOXKHBIX, HETHBIX, TeTePOTeHHBIX U (POTOXUMHUYIECKUX peaKuuii;

3.14

OCHOBHBIE TECOPUU TOMOTCHHOT'O, TETEPOTCHHOTO (I)epMeHTaTI/IBHOFO Karajau3a.

3.2

Ymern:

321

MIPOrHO3UPOBATH BIIMAHUEC PA3JIMIHBIX (baKTOpOB Ha PaBHOBCCHC B XUMHUYCCKHUX PCAKIUAX;

322

OIIPEACIATH HAITPABJICHHOCTD MIPOILICCCAa B 3a/laHHBIX HAYaJIbHBIX YCJIOBUAX]

323

YCTaHABIUBATh IPAHUIIBI 0OTIacTeH YyCTOMYMBOCTH (ha3 B OJTHOKOMIOHEHTHBIX U OMHAPHBIX CUCTEMAX;

324

OIIpEETATh COCTABBI COCYIIECTBYIOMHUX (ha3 B OMHAPHBIX TeTEPOreHHBIX CHCTEMAaX;

325

COCTaBIIATh KMHETHYECKUE ypaBHEHUS B U (epeHIMaNbHON I HHTErpaIbHON (hopMax JUId KHHETHYECKH IIPOCTHIX
peakuii ¥ MPOrHO3UPOBATh BIMAHIE TEMIEPATyphbl Ha CKOPOCTH IpOoIlecca.

33

Buaagerb:

33.1

HaBBIKAMH BBIYUCIICHUS TEIUIOBBIX 3((PEKTOB XUMHUIECKUX PEAKIUH NPH 3aJaHHOI TeMIepaType B YCIOBHIX
MOCTOSHCTBA JABIECHUS WK 00bEMa;

332

HaBbIKaMH BBIYHCJICHUA KOHCTAHT PABHOBECHUA XUMHYCCKUX peaKuHﬁ npun 33,HaHHOI7[ TEMIIEPATYPE;

333

HaBBIKAMU BBIYMCIICHUS ABJICHUS HACBILICHHOIO Iapa HaJl UHAVBUIYalIbHBIM BELIECTBOM, COCTABA COCYIIECTBYIOMINX
(a3 B IByXKOMIIOHEHTHBIX CHCTEMaX;

334

METOJAMH OIIPEIENICHHs OPSIKA PEaKLIUU, KOHCTAaHT CKOPOCTH PEaKLUH pa3InYHbIX IOPAIKOB [10 PE3yabTaTaM
KMHETHYECKOIO JKCIIEPUMEHTA.

4. CTPYKTYPA U COAJEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon

3aHATHS 3aHATHS/ Kypc U PaKT.

HanmeHoBaHue pa3iesioB H TeM /BH] Cemectp / | Yaco | Komneren- | Jlutepatypa | MuTpe | Ilpumeuanue

Pazpen 1. BBEJEHUE




1.1 IIpenmer, 3agauu, pa3nensl 1 METOb 1 JI1.9 J11.7
H3ydeHHs HU3NIESCKON XMMHUH, KaK JI1.3J12.2
Hayku. Posib 0T€4eCTBEHHBIX U 2.4
3apyOeKHBIX YICHBIX B CTAHOBJICHUHU U 01323334
Pa3BUTHH Pa3IMYHBIX Pa3IeiIOB
¢dusmueckoit xumun. Hayanas u
MIPUKITaTHOE 3HAHUE (PU3HMIECKOH XUMHH.

Jlexuus-npesentanus. /Jlex/
Pasgen 2. IEPBBIU 3AKOH
TEPMOJAUHAMUKHU

2.1 Coneprxanue, GOpMYITUPOBKHU U 2 JI1.7
MaTEMAaTUYECKOE BBIPAXKEHUE [IEPBOTO J11.4J12.2
3aKoHa TepMoaAnHaMHUKH. OCHOBHBIE J12.4
TIOHATHS U ONPE/ICIICHUS: TEILIOTA, 013233 54
paboThl, BHYTPEHHSS SHEPTHSI, SHTAIBITHS
1 MX pacdeT B H30XOPUIECKHUX,
n300apHUYECKUX, H30TCPMUYCCKHIX U
annabaTHIeCKUX MPOoIeccax.

Temnoemkocts. Busel TermoemMkocTu.
VcTuHHAS 1 CPeIHSSI TEIIIOEMKOCTD H
cBs13b Mexkay HuMH, Cp u Cv, ypaBHEeHHE
Maiiepa. 3aBHCUMOCTb TETNIOEMKOCTH OT
TeMIepaTyphl.

Tepmoxumusi. 3akoH I'ecca u cnencTBUs
13 HeTo. 3aBUCHMOCTB TEIIIOBOTO
a¢deKTa XUMHIECKON pPEaKIu OT
TemrepaTypsl. YpaBaenue Kupxrodda B
T PepeHIINATEHON U HHTETPATbHON
(dhopmax.JIekus-pe3eHTarms.

/JTex/

2.2 IIpunoxenue I Hauana TepMOAUHAMUKI 0,5 JI1.7 J11.6
JUTs pacdera paboThl, TETJIOTHI, JI1.2J12.2
HU3MEHEHHS BHYTPEHHEN 3HEPruu u J12.4J13.3
sHTansnmu /Ip/ 0202354

23 Pacuer TemnoBsIx 3¢)(heKTOB 1O 3aKOHY 0,5 JI1.7 J11.6
I'ecce u 3akony Kupxrodda /TIp/ JI1.2J12.2

JI2.4J13.3
0233 24

2.4 KontponsHas padora u 1. Pacyer 5 JIL.7 J11.2
TEPMOJMHAMUYECKHX XapaKTEPUCTHK J11.4J12.2
TIPU U3MEHEHHUH COCTOSHUS UICATTbHBIX J12.4J13.3
ra3oB. OnpeneneHue cTaHIapTHOIO 010209354
W3MEHEHHSI DHTAIBIUN U DHTPOIUHU
XHMHYECKOH peaKIiH.

/Cp/

2.5 PasnoypoBueBble 3a1aun 1. XuMuyeckas 0,5 J1.7
TepMOJUHAMHKA. XUMHUECKOE JI1.2J12.2
paBHoBecue. /TIp/ J12.4J13.3

313233 54

Pa3pnen 3. BTOPOU 3AKOH
TEPMOJIUHAMUKHA




3.1 Oo6parumble # HEOOpaTUMEIE, 2 JI1.7 JI1.5
CaMOIIPOM3BOJILHBIC U BBIHYXKICHHBIC JI1.4J12.2
IIPOIIECCHI; (HOPMYITHPOBKH U 2.4
MaTeMaTHIeCKOe BEIPAKEHHE BTOPOTO 01323334
3aKOHa TePMOAWHAMMKH, IUKI KapHo.

Pacuer u3smMeHeHus SHTPONUU B
Pa3IMIHBIX TEPMOIUHAMIYECKAX
mpoueccax. JHTPONHUS U
TEPMOJAMHAMHUYECKAsT BEPOSITHOCTD.

DHTpoINs Kak Mepa HallpaBICHHOCTH
npouecca. Hanpasienue nporexkanus
CaMONPOU3BOJIBHBIX IPOLIECCOB U
XHUMHYECKHX peakiuid. DHeprus ['uboca n
sHeprus I'enbMrossua.

Ypasuenus [u66ca — I'enbMronbua.
TepmoauHamMuKa (a30BBIX IPEBPALCHUIA.
VYpasuenne Knaysuyca — Knanetipona
JUTSL arperaTHBIX NpeBpateHuil.JIekmus-
MIPE3CHTALHS.

/J1ex/

32 Pacuer usmeHeHus SHTpoONUU B 2 J1.7
pa3nuuHbIX npoueccax. Pacdyers o J1.2J12.2
ypaBHenuto Knaysnyca — J12.4J13.3
Knaneiipona /T1p/ 313233 54

33 PasHoypoBHeBbIe 3a1aun 1. XuMudeckas 0,5 JI.7 J11.2
TepMOIUHAMHKA. XUMHUECKOE J11.4J12.2
pasHoBecue. /IIp/ JI2.4J13.3

21222354

34 KonTtponbHas padora u 1. 5 JI.7 J11.2

OrnpeneneHre N3MEHEHUs J11.4J12.2
SHTPOIHUU B PA3JIUYHBIX J12.4J13.3
TepMOJMHAMHYECKHX mporeccax. /Cp/ 013233 54
3.5 JIa6 .pa6. Ne 3. TepmoauHaMHKa 2 JI1.6
(azoBoro npesparienus /J1ab/ J11.4J12.2
J12.4J13.1
JI3.5
2102202354
Pa3nen 4. XUMHWYECKOE
PABHOBECHE.

4.1 IIpu3Haku U BUJBI XUMUUECKOTO 4 J1.9 J11.7
paBHOBecusi. KoHCTaHTa paBHOBECHS JI1.4J12.2
TOMOTEHHOM U reTepOreHHOM peakuuu. J12.4J13.3

DOpMBI BBIPAXKEHUS KOHCTAHT 010202354
PaBHOBECHS U CBSI3b MEXKAY HUMH, pacdeT
PaBHOBECHBIX COCTOSHHUM.

VYpaBHEHHE H30TEPMEI, H30XOPHI U
n3o06apsl Bant-T'odda.

Pacuer xoHCTaHT paBHOBECHUS IO
MeTOoNy YMXa, IO JaHHBIM CTaHAAPTHBIX
TEPMOAMHAMUYECKIX BEITHIHH, 1O
meroay TemkuHa — [lIBapimana.Jlexuus-
MIpEe3CHTALYSL.

/JTex/

4.2 JIa6.pab Ne20 PacueT KOHCTaHTHI 2 J1.9 J11.7

paBHOBeCHs TOMOTEHHOH peaknuu. /J1ab/ J1.4J712.2
J12.4J13.1
31323354

4.3 PasnoyposueBble 3a1aun 1. XuMuyeckas 1 JIL.9 JI11.7
TEepMOAUHAMUKA. XUMHYECKOE J1.4J712.2
paBHoBecue. /TIp/ J12.4J13.3

310520354




44

KontponsHas paborta u 1. Pacuer
PABHOBECHBIX KOHLEHTPALMKA U KOHCTAHT
paBHOBeCHSL.

Pacuer KOHCTaHTBI paBHOBECHS
XUMHUYECKOH peakiuy pa3any-HbIMU
meTtonamu. [Toctpoenue rpagpukos [1H =
f(T),S=1f(T), UG=f(T), mKp=
(/7). /Cp/

10

J1.9 J11.7
J1.2
J11.4J12.2
J12.4J13.3
01030233524

Paszgen 5. ®PA3OBOE
PABHOBECHE.

5.1

OCHOBHBIE IOHATHS U ONPEACICHHUS.
BrmBox npaBuina ¢a3 ['m66ca. JfnarpaMmer
COCTOSIHUS BOJIbI U cepbl. TepMuueckuit
aHaIu3.

JluarpaMMBbI COCTOSTHUS
JIBYXKOMIIOHEHTHOM CHCTEMBI:
oOnafaromeil moJHONH pacTBOPUMOCTBIO B
JKUJIKOM COCTOSIHMU U ITOJTHON
HEPaCcTBOPHUMOCTBIO B TBEPJIOM
COCTOSIHUHY 00JIafaroel OIHON
PacTBOPUMOCTBIO B )KUIKOM U B TBEPAOM
COCTOSIHWH, C OTPaHHYCHHOM
PacTBOPHMOCTBIO B TBEPAOM COCTOSTHUH
(C PBTEKTHKON M MEPUTEKTUKOMN );
o0pa3yrome XUMHYECKOe COSTUHCHHE C
KOHTPYIHTHBIM H HHKOHTPYIHTHBIM
IIJTaBJICHUEM.

JuarpaMma cocTosiHUS
TPEXKOMITOHEHTHBIX CHCTEM.
TpeyronbHUK KOHIEHTpauil. MeTo b1
I'n66ca u Pozeboma.JIexuusi-
NIpE3EeHTALYSL.

/JTex/

J2.2J12.4
010520354

Pa3zgen 6. TEPMOJUHAMMUKA 1
3AKOHBI PACTBOPOB.

6.1

Kraccudukanus pactBopoB. OCHOBHBIE
noHsATHA. Teopun pacTBopoB. PacTBopsl,
CTIOCOOBI BBIPaXKEHHS, KOHIIEHTPAIIN.

WneanbHble pacTBOpHL, 3aK0H Payis.
IoHmkeHne TemMnepaTypsl 3aMep3aHus
pactBopoB. Kpuockonus. IToBeienue
TeMIIepaTypbl KUIICHUS PACTBOPOB.
O0yIIMOCKOIHSI.

Ocmotnueckoe nasnenue. Ileperonka
UJeanbHbIX pacTBOPOB. IlepBblil 3aKOH
KonoBanosa. PeanbHble pacTBOpHI €
MOJI0>KUTEIBHBIM U OTPULATENBHBIM
OTKJIOHEHHEM OT 3aKoHa Payss.

Ileperonka peanpHbIX PacTBOPOB.
AseotpornHsie cMecu. BTopoii 3akoH
KoHnoBanosa. 3akoH pacripeneneHus.
Okcrpakuus. PacTBopel AByX KuUAKOCTEH
o0agaromx orpaHUueHHON B3aMMHOM
PacTBOPUMOCTBIO (C BEpXHEH U HIKHEN
KPUTHYECKOH TemrrepaTypoit). Jlexuns-
IIpEe3eHTALYS.

/JTex/

J1.9
JI1.5J12.2
2.4
010232354

6.2

VneansHbIe U peanbHBIC pacTBOPEL. 3aKOH
Payns. 3amep3anue u kunenue
pacTBOpoB. 3akoH pacnpenenenus /I1p/

JI1.9 JI1.6

J1.2J12.2

J12.4J13.2
3103203354




6.3 JIa6. pab. Ne 6. HccnenoBanue JI1.9
MeperoHKu OMHAPHBIX HEOTPAHUUEHHO JI1.6J12.2
CMEIUBAIOIIUXCS JKUAKOCTEH. /J1ab/ J12.4J13.2

JI3.1
21323354
Paszgen 7. QJJEKTPOXUMUS

7.1 OCHOBHBIE TOJIOKEHHS TEOPHU JI1.9JI1.5
SJIEKTPOIUTHYECKON TUCCOLIMAINH, JI1.2
JIOCTOMHCTBA, HEAOCTAaTKU. 3aKOH JI1.4J12.2
pasBenenus OcBanbaa. Monnas cuna 2.4
3JIEKTPOIHUTOB. DJICKTPOIPOBOAHOCTh 013233 54
pactBopoB. M3MepeHne
3JIEKTPONPOBOAHOCTH. Y IesIbHAS U
9KBUBAJICHTHAS 3JICKTPOIPOBOTHOCTb.

AGcouoTHas! CKOPOCTb JABMKEHUS
1oHOB. [T0IBH)KHOCTD HOHOB. 3aKOH
Konspyma. Yucna nepenoca. Mexanusm
nepeHoca 3aekrpudecTa. CBs3b yrcen
TepeHoca C MOIBMYKHOCTSIMHU HOHOB.
Mertoab! onpeAenacHUs YUCell IIEPEHOCOB.
Konaykromerpust: mpsimast u
KOHIYKTOMETpHUYECKasi THTPOBAHHUE.

Jlexums-nipesenrarnms /Jlex/

7.2 JIa6. pab. Ne 12. DnexTponpoBOAHOCTH J1.9
PacTBOPOB cIa0BIX U CHIIBHBIX J11.4J12.2
aekTpoiauToB /J1ab/ J12.4J13.7

J3.4
21223324

7.3 OnexTpoxuMusi. 3aKOHBI AIEKTPONN3A. JI1.2J12.2
Pacuer akTuBHOCTH, K03 HHUITHEHTA J12.1 J12.4
AKTUBHOCTH, HOHHOU CHJIBI PaCTBOPA. 010202354
Pacuet ynenbHON, 3KBUBaJICHTHOM
anektponpoBogHocTeii.Pacuer D/1C
rajJbBaHUYECKOTO JIIEMEHTA,

MTOTEHINAJIOB JJIEKTPOIa 1
TEPMOAMHAMUYCCKIX XapPaKTEPUCTUK.
Mp/

7.4 KonTtponbHas padora u 2 JI1.9J12.2
Pacuyersl 110 3aKk0HAaM 3JIEKTPONIN3a JI2.1J13.3
Pacuér ynenpHOH 1 SKBHUBaJCHTHOM D102 053 54
ANIEKTPONIPOBOAHOCTH, CTEIICHU U
KOHCTAHTBI JUCCOLUAIHN

/Cp/
Paznen 8. TAIbBAHUYECKUE
SJIEMEHTHI

8.1 JIa6.pad Nel4. T'anbBaHHYECKHE JI1.9 JI1.8
snementhl. M3mepenue 3.J[.C. u J11.4J12.2
JJIEKTPOAHBIX TOTEHIUATIOB J12.4J13.6
raJbBAaHUYECKUX 3JIEMEHTOB. JI3.7
l'anpBaHMYECKHE HJIEMEHTBI. 21222354
TepMoarHAMUKA TATEBAHIYECKIX
anemMeHTOB /J1a6/

8.2 Pa3znoypoBHeBbIe 3agaun Ne JI1.9 JI1.8
2.91eKTpOXUMHUs. XuMHU4IecKas JI1.2
xuHetnka. /I1p/ J11.4J12.2

J12.1
J12.4J13.3

310520354




8.3 CtpoeHue ABOITHOTO 3IEKTPUIECKOTO 4 JI1.9 J11.8
ciosi. MexaHu3M 00pa3oBaHUs JI1.4J12.2
3JIEKTPOAHOIO MOTEHIIMAIA. 2.4
CraHgapTHBIE 2JEKTPOAHBIC TOTCHIIHATIBL. 01323334
OnexrpoaHble noTeHuuansl u 3J1C
rajJlbBaHMUYECKOI'0 3JIEMEHTA. Y paBHEHHE
HepHcra.

N3zmepenne DJIC ranpBaHHUECKOTO
3JIEMEHTa, YCTPOUCTBO AJIEMEHTA
Becrona. Onexrpoas! I pona. ['a3oBele
3JIEKTPObL: BOJAOPOIHBIN, KHCIIOPOAHBIH,
XJIOpHBIA. DnexTpoasl cpaBHeHus (11
poJ1a): HOPMaJIbHBIM BOAOPOIHBIN,
KaJIOMEJBHBIH, XJI0pcepeOpTHHBIMH.
OKHCIUTENBHO-BOCCTOHABUTEIILHEIC
anextpozs! (111 pona).

TepMoaHAMUKA TATEBAHHIECKOTO
anemenTa. [loreHunomerpudeckoe
ompeJieieHle KOHIIEHTPAuH BOAOPOIa 1
pH pacTBopa ¢ OMOIBI0 BOAOPOAHOIO,
XMMTHAPOHHOTO ¥ CTEKIITHHOTO
anekTpooB. [loTeHnOMeTpHUYIEeCKOe
tuTpoBanue. [locTpoeHne KpUBbIX
TUTPOBaHMA. JIEKIIMS-TIpe3eHTAIHS.
/JTex/

8.4 KontponsHas paborta u 2. Pacuer 7 JI1.9 J11.8
3IEKTPOAHBIX MoTeHIHanoB, DJC u JI1.2
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK JI1.4J12.2
raJbBaHMIECKHX dIIeMeHTOB. /Cp/ J2.1

J12.4J13.3
210222354
Pazngen 9. XUMHUUYECKAS
KHUHETHUKA.Karaau3

9.1 KontponsHaas padora 1 2. XuMudeckas 10 J1.9J11.1
kuHeTuka.OnpeaeneHie KOHCTaHThI JI1.2
CKOPOCTH pEaKIIUU U TMopsiKa JI1.4J12.3
XUMHYecKoH peakuuu. OnpeznencHue 2.2
TeMIepaTypHOro KodhuirenTa u J12.4J13.5
SHEPruu aKTUBAIUM XUMHUYECKON JI3.3
peaxiyn. /Cp/ 213225354

9.2 CKOpOCTh XUMHYECKHUX PEaKIIHA. 5 JI.1J11.2
3aBHCHMOCTBH CKOPOCTH PEAKIHUH OT J11.4J12.3
pa3nu4HbIX (HaKTOPOB. 3aKOH 2.2
nercTByromux Macc. [Ipocteie u J12.4J13.5
CJIOJKHBIE (TTOCTIEIOBATEIbHEIE, JI3.3
napaJiienbHbIe, CONPSHKEHHBIE) PEaKIIHH. 01323334

MoeKyaspHOCTb U MOPSAOK PEAKLIUH.
BriBog kuHeTnueckux ypaBuenwuii I, 11, u
III mopsIKOB OJTHOCTOPOHHUX PEaKIHil.
Ilepuon nomypacnaga. MeTosl
OIIpEeNIEJICHUS TOPSAAKA PEAKLUH.
3aBHCHMOCTB CKOPOCTH PEAKIHH OT
temmnepaTypsl. [Ipasuno Banr-T'odda.

DHeprust akTUBALMU. Y paBHEHUE
Appennyca. Teopus akTHBHBIX
cToiKHOBeHNH. CTepuieckuil pakTop.
Teopust akTHBHOTO KOMILIEKCA UITH
NIEPEXOAHOr0 COCTOSsIHUA. Teopus
abcomoTHBIX ckopocTeit. Karamus. Bumsr
karanuza.Jlekuus-npe3eHTanus.

/JTex/

9.3 JIa6.pad Ne 10. Xumuueckasi KHHETHKA. 4 JI1.9 J1.1
N3yueHue ckOpoCTH peakuuu J1.2
nonupoBaHus anerona /J1ad/ J11.4J12.3

2.2
JI2.4J13.5

01520354




9.4 Pacuer kuHeTHYECKHUX XapaKTEPUCTHK 3 4 JI1.9 JI1.1 0
XUMHYECKON peaKIMu: CKOPOCTH, JI1.2
KOHCTaHTBI, CKOPOCTH XUMUYECKOM JI11.4J12.3
peakuuu, Iepuoa noaypacnana, SHEPruu 122
akTuBaMu.CrocoOsl onpeneneHus J12.4J13.5
nopsiaka peakuuu. /I1p/ D293 D4

9.5 PasnoypoBHeBble 3aaun Ne 3 1 JI1.9 JI1.1 0
2.0OnexTpoxumust. XuMH4ueCcKast J1.2
kuHetuka. /IIp/ JI1.4J12.3

2.2
JI2.4J13.3
0233 24
9.6 /Ox3amen/ 3 36 JI1.9 J11.8 0
JI1.6 JI1.1
J1.5J11.2
J1.4J712.3
J2.2 J12.1
J12.4J13.3
31323354

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONPOCHI M 3aJaHNUS

Bomnpocs! 11 ax3ameHa.

1. Haiite onpenenenue I 3akoH TEpPMOJMHAMUKHI M 3aIUIINTE €70 . MATEMaTHYECKOE BBIPAKEHHE.

2. Yto Ha3bIBaeTCs CpeHEN TEIIIOEMKOCTBIO, YAEIBHOM TEIIOEMKOCTBIO 7

3. [aiite rpaduk 3aBECHUMOCTH TEIUIOEMKOCTH OT TeMIepaTypsl. OOBACHUTE €To.

4.BriBeauTe ypaBHeHHE Maiiepa Ui ra3os.

5. PaboTa pacmmpeHns HAeIFHOTO T'a3a I Pa3INIHBIX TEPMOANHAMUYECKHX ITPOIIECCOB.

6. 3akonsl I'ecca. Cnencreus us 3akoHa I'ecca.

7. 3akoH Kupxrodda B tudpdepenunansHoit hpopme U HHTErpanbHON hopme.

8. Chopmynupyiite II 3akon TepMoarHaMuKH. MaTtemaTnyeckoe BeipaxeHue 11 3aKoHa TepMOIMHAMHUKH.

9. CxeMa TeruioBoi MamiHbl. YTO Ha3bIBaeTCs K.11.J1. TEIUIOBOM MammHbI ?UTo Ha3biBaeTcs nukiiom Kapro,cxema nuxmna KapHo.
10. OHTpONHA. YpaBHEHHE YHTPOINH I KPYTOBOTO M HEOOPATUMOTO Iporecca. Y paBHEHHE SHTPOIINH TSI KPYTOBOTO H
obpaTuMoro nporecca.Pacyer sHTponuu A pa3TUYHBIX TEPMOJUHAMUYECKUX MIPOLIECCOB.

11. YcnoBus caMonpou3BOIbHOTO IPOTEKAHUS PEAKLIUY.

12. 3anumure ypaBHeHue Knaysuyca-Knanelipona ais pa3iuyHbIX TEPMOJUHAMUYECKUX IpolieccoB. BeiBenure
IuddepeHInanbHYI0 U HHTErpajibHoe ypaBHeHHe Kiaysmuyca-KnaneiipoHa.

13. Kak rpa¢udeckum crmocodoM pacCUuTaTh TEIUIOBOH 3P (eKT ncrapeHusl.

14. Buzsl 1 mpu3HaKy XUMHYIECKOTO paBHOBecHs. KOHCTaHTa paBHOBeCHs, BRIpaXXKCHHAS Yepe3 KOHIICHTPAIHIO, MOJIBHYIO JIOJIO,
aKTHBHOCT. HamummTe COOTHOIMIEHHS MEX Ty KOHCTAaHTaMH PaBHOBECHSI.

15. JlaiiTe onpeneneHne xummuaeckoro cpozactaa. Kak ero onpenennts ? BeiBenure ypaBHeHne usorepmsl Bant-TI'odda.
16. Kakue pacTBOpHI Ha3BIBAIOTCS pealTbHBIMU, UIeaATbHEIMHU ? UeM 00yCITOBIICHBI OTKIOHEHHS OT HCaTbHOCTH 7

17. Chopmynupyiite 3akon Payms. Jlalite ero rpadpudeckoe nzodpakenne.I1o10xuTeNbHbIE OTKIOHEHHS OT 3aKoHa Payis.
OTpHuaTensHbIe OTKIOHEHHUS OT 3aKOHA Payns.

18. JlaiiTe onpeneneHus napuuanbHoro AasineHus. Chopmynupyiire 3akoH Paymst. JlaliTe ero aHaIMTHIECKYIO 3aIUCh.

19. Taiite onpenenenue I 3axona Konosaiona. Jlaiire onpenenenne I 3akona Konosanosa. I[TokaxunTe ero rpadguaeck.
20 Haiite onpenenenue neperouku. Ilpusenure npumep.

21. ®a3oBoe paBHOBecHe. JlnarpaMMbl COCTOSHHS OJHOKOMIIOHEHTHBIX CHCTEM.

22. ®azoBoe paBHOBecHe. JlmarpaMMbl COCTOSHHMS IBOWHBIX CHCTEM B ITPOCTHIX CHCTEMAaX C IBTCKTHKOM.

23. AHann3 TPEXKOMIOHEHTHBIX cucTeM. OOBEMHBIE U IIIIOCKHE THArpaMMBI COCTOSHHS TPEXKOMITOHEHTHBIX CHCTEM.
TpeyronsHukH KoHIEHTpanuil. OnpeneneHne KoHIEHTpalui o Metogam ['u60ca u Poszeboma.

24. Koa¢duieHT akTHBHOCTH. MeTOIBI OnpezieneHus KO3 GUIMeHTa aKTUBHOCTH.

25. IIpoBonuuku I u Il poga. OcCHOBHBIE 110JI0KEHUS TEOPUU AppEHUYCa, JOCTOMHCTBA, HEJOCTATKHU.

26. Y nenpHas 3IEKTPONPOBOIHOCTE. OmpeeneHne nocTosHHoi cocyna. Cxema Konppayma. 3aBHCHMOCTS yA@IBHOM
SNEKTPONPOBOAHOCTH OT KOHIIEHTPAIUU U TEMIEPATYPHL.

27. AGcomroTHas CKOPOCTH IBIKCHUS HOHOB. [10/IBIKHOCTB M YHCIa TIepeHoca HoHOB. 3akoH Kombpayrma.

28. Yucna nepenoca. Crioco0s! onpenenerHus quceln nepeHoca. Cxema I'mrropda. Metox amxkymeiics rpaHunbl. MeTon n3MeHSHHS

KOHI[CHTPAI[X HOHOB B IPUIIEKTPOIHBIX CIOSX.
29. DkBUBaNEHTHAsA IEKTPONPOBOTHOCTD. 3akoH Kombpayma. 3aBUCMMOCTbh SKBUBAJIEHTHOH 3JIEKTPOINPOBOIHOCTH OT
KOHILIEHTPALUK U TEMIIEPATYPBI.
30. IIpsmMoit KOHAYKTOMETPUIECKHH METO/] aHAJIH3a, JOCTOMHCTBA, HEJJOCTATKU. PacdeT KOHCTAHTHI JUCCOIHAINN CIIa00Tro
JNEKTPOIINTA.

Buzbl KpUBBIX TUTPOBAHHMS [T PA3IMYHBIX CIIy4acB PeaKIMH HEHTpaTU3aluy.
31.MneansHble U peanbHBIC PaCTBOPEL. AKTHBHOCTD M KO3()(DUIMEHT aKTHBHOCTH.

32.9nexTpodopeTHueckoe U peIaKcalliOHHOe TOPMOXKeHHe. D

33.CymHocts Teopuu Jebas - ['tokkens.




34.3aBUCHMOCTb SKBUBAJICHTHOI JIEKTPOIPOBOAHOCTH OT KOHIIEHTpaUUH. 3aKOH KBapaTHOro U Kyoudeckoro kopHs Konbpayma.
35.I'anpBanndeckue aneMeHTsl. CTpoeHHe ABOHHOIO 3MEKTPUUECKOTO CIIOsL.

36.I"abBaHUYECKHUE DIIEMEHTHI. Y CTPOMCTBO, 3alKch U paboTa sneMenTa SIkoou - JlaHuais.

37.YerpoiicTBo, 3annch, paboTa 1 Ha3HauUeHHE dJieMeHTa BectoHa.

38.M3Mepenue MeKTpoJHbIX MoTeHnranos. CTaHAapTHBIE AEKTPOJHbIE TOTeHIMaNbl. BoiBos ypaBHeHust HepHera uis
anexTpojoB I pona.

39.Knaccudukarms snexrponos. YpasHerus Heprera s snexrponos I, 11, 11T pona. HopmansHBIH BOZOPOIHEIN 3JIEKTPOJ, €T0
YCTPOUCTBO. 3anKCh, paboTa, XapaKTePUCTHKA.

40.Knaccudukauns snekrpoos. Jnekrpoast 11 pona. BeiBon ypaBaenns Heprera st anexrponos 11 pona. YerpoiicTBo, 3anuch,
paboTa 1 XapaKTepPUCTHKA XJIOPCEPeOPSIHOTO ATEKTPOIA.

41 Knaccuduxarus 3ekTponoB. dnekrpoast Il pomga. YerpoiictBo, 3annch, paboTa u XapakTepHCTHKA KaTOMEIEHOTO 3JIEKTPOIa.
42 .3/1C ranbBaHUYECKOr0 JIEMEHTa, €€ pacueT U U3MEPEHHEe KOMIIEHCAIIHOHHBIM CITIOCOOOM.

43.TepMoarHaMuKa rabBaHUYECKOTO IIEMEHTA.

44, Knaccudukanus ralbBaHUIeCKUX TETIeH.

45 IlpsiMast 1 KOCBEHHAsI MOTCHIMOMETpHUs. XapaKTepUCTHKA M 00JIaCTU IPUMEHEHHS METOJIOB.

46.pH-meTpus. YcTpoiicTBo, 3amuchk, paboTa U XapakTepUCTHKa BOAOPOJHOro anekTposaa. Pacuer pH pactBopos.

47.pH-metpus. YCTpOHCTBO, 3aKCh, pad0Ta U XapaKTEPUCTHKA XMHTHIPOHHOTO 3J1ekTpoaa. Pacuer pH pactBopos.

48 .IToreHnmoMeTprueckoe TUTpoBaHHe. VIHTerpansHas U auddepeHmaibaas GopMa KpUBBIX THTPOBAHUS 110 PEAKIINU
HEeWTpanu3aluu U OKHCIEHHS - BOCCTAHOBIICHUS.

49.Xumuyeckas KUHETHKA, €€ pasensl. OCHOBHbIE OHATHUS: CKOPOCTh PEAKIMU, KHHETHYECKOE YPaBHEHNUE, TIOPATIOK,
MOJIEKYJIAPHOCTb. 3aKOH JEHCTBYIOLINX MacC.

50.YacTHbI# 1 00MKH TOPAIOK peakuru. BEIBO KHHETHYECKOT0 ypaBHEHU | mopsaka ajst HeoOpaTUMBIX PeaKLuii.

51.YacTHbIi 1 00IIMI TOPSIOK peakiyy. BeIBo KHHETHYECKOTO ypaBHeHus [I mopsaka 11 HeOOpaTUMBIX pEaKIMi A1 Caydas
paBenctBa koHIeHTpanuu (COA=COB). Kunernueckoe ypaBHeHue Il mopsiaka st HeOOpaTUMBIX peaKIUi I CITydast
HepaseHcTBa kKoHIeHTpanuu (COA [1 COB).

52.YacTtHbli 1 00muit OpAaoK peakunu. BoiBoa kunetuueckoro ypasHeHus 111 mopsinka amast HEOOpaTUMBIX peakLUui Ui cirydast
PaBEHCTBA KOHIIEHTPALUU

(COA=C0OB=CO0C).

53.YacTtHbI# 1 00K TOPAIOK peakuru. BEIBOJ KHHETHYECKOTO YpaBHEHUSI N-0T0 MOPSAKA Uil HEOOPATUMBIX PEaKIH.
54.YacTtHbIi 1 001K TOPSIOK peakiuu. BeiBoa nmeproaa nonypacnazna s peakiuii I, I1, 111 mopsiaka.

55.MHTerpansbHbIe CIIOCOOBI OTPEIeNICHNS TOPSIIKA PEaKIIIH.

56.AutdepenimaasHbIe CIIOCOOB! OTPEeNICHUS MOPSIIKA PEaKIIIH.

57.3aBHCHUMOCTB CKOPOCTH XMMHUYECKOH peakiuu oT Temmneparypsl. [Ipasuno Baut — o da. 3akon pacnpenenenus bonpumana.
OcCHOBHBIE JIONYLIECHNS! TEOPHUH AppeHHyca. YpaBHEHHE AppeHHyca B SKCIIOHEHIMAIBLHON (opme.

58.0OkcnoHeHMaNbHbIEe U nuddepeHransHbe (GopMbI ypaBHEHUS AppeHnyca. OnpeneneHHoe 1 HeonpeaeIeHHoe
UHTETPUPOBAHUE ypaBHEHUS] AppeHuyca. BeruncneHne 3Hepruu akTHBALUMY aHATUTHYECKUM U TPaHUSCKUM ITyTEeM.

59.Ananu3z ypaBHenust Appenuyca (ero auddepenuuansuas Gopma). JHeprus akTuBayu. [ padguk 3aBUCHMOCTH SHEPTHH OT X0J1a
pEaKIUH.

60. Teopust akTUBHBIX CTOJIKHOBEHUHM AppeHuyca. OCHOBHBIE NON0KEHUs. BbIBoAbI. JIOCTOMHCTBA U HEAOCTATKU.

61.Teopust akTHBUPOBAHHOTO KoMIiekca. OCHOBHBIE NTOCTYNATHI, ypaBHEHHs], BBIBObI, JOCTOMHCTBA U HEJJOCTATKHU.

62. Katanus. Ero pasHoBugHocTu. OCHOBHBIE MMOHATHS. MeXaHU3M KaTaluTHYECKOro AeHCTBUS. [ 'eTeporeHHblii 1 TOMOTre€HHBII
KaTalus.

5.2. Tembl nUCbMEHHBIX PadoT

KonTtpossHas pabora 1o Temam:

Tema 1. Xumudeckas: TepMOIHAMHKA. PacdeT TepMOIMHAMUYIECKUX XapaKTEPUCTHK IPH N3MEHEHIH COCTOSIHUS HACAITBHBIX Ta30B.
OmpeneneHne CTAaHAAPTHOTO H3MEHEHHSI SHTAIBIINN U SHTPONUH peakiyu. OnpeaeneHie N3MEHEHUS SHTANBIINY 1 SHTPOIINH B
pa3IUYHBIX TEPMOJMHAMUYECKHUX MpOoIieccax U MpH T00BIX TeMIepaTypax. XUMHUIECKOe paBHOBecHe. PacyeT paBHOBECHBIX
KOHLEHTPALMH 1 KOHCTAHT paBHOBeCHs. PacueT KOHCTaHTBI PaBHOBECHUSI XMMUYECKOH PEaKIK Pa3IMYHBIMH METOJAMH.

Tema 2. Dnexkrpoxumusi.Pacder 3amad no 3akoHam 3J€KTPOIHN3a, YIEIHHON H 3KBUBAICHTHOM 3JIEKTPOIPOBOAHOCTEH, CTENIEHN
JHCCOIHAINN, KOHCTAHTHI Aucconuanuu. PacueT anekTpoausix noreHnuanos, 3J1C u TepMOIUHAMHYECKUX XapaKTePHCTUK
raJbBaHUUYECKHX DNIEMEHTOB. XHMUUecKkas KuHeTHKa. OnpeneneHie KOHCTaHThI CKOPOCTH M MOPAAKAa XUMHYECKOH peaKkluy.
OmnpeneneHne TeMIIEpaTypHOro K03 GHUIHEeHTa U SHEPTUH AKTHBAIINH XUMHIECKON PeaKIni.

Pa3zHOypoBHEBBIE 3aa4Yl IO TEMaM:

1. Xumuueckasi TepMOANHAMUKA. X UMUYECKOE paBHOBECHE.2. DIEKTPOXUMHUS. XUMUYECKast KHHETHKA.

TecTsl Mo paszzaenam.

1. IlepBelii 3aKOH TEPMOIUHAMUKU. BTOpOI 3aKOH TepMOIUHAMUKU. XUMUYECKOE PAaBHOBECHE. 2. DIEKTPOXUMHUSI PACTBOPOB
3JIEKTPOJIUTOB U TabBAHUUECKHE 3JIEMEHTHL. XUMHUECKask KHHETHKA.

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

Pabouast mporpamMMa IuCIMILIMHBL 00ecTiedeHa (POHIOM OLIEHOUHBIX CPENCTB.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

Hcnons3yemble GOPMBI TEKYIIEro KOHTPOJIS: KOHTPOJIbHAs paboTa, pa3HOYpOBHEBBIE 3a1a9H, COOECeJOBaHNE, TECTHPOBAHME,
9K3aMeH.
Bce mMaTepuainsl ananTHpOBaHBI UL TN ¢ OTPaHUYCHHBIMU BO3MOXHOCTSMH.




6. YHAEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI (MOAY JIS)

6.1. Pekomenayemas quTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBL, COCTABUTENH 3arnaBue W3narenscrBo, rog | Komuu-Bo

JI1.1 | Kypynuna I''M. XuMmudeckast KHHETHKa: YdeOHoe mocobue Bounrorpan: 91 U3J.

BoarI'TY, 2016 N roc.per.

JI1.2 |T'ameesa, O. C. COOpHUK 3324 U YIPaXHEHUU 110 (PU3UUESCKOI U KOJLIOMTHOM CIIG. [u op.]: 91 U3,

XUMHUH [DIEKTPOHHEIN pecype] : yaeOHoe mocodue - Jlans, 2017
https://e.lanbook.com//book/92621

JI1.3 | BepxoBmwok, A. M., du3nuecKas XUMHUs - OCHOBA METAJUTYPTUYECKUX IIPOLECCOB: Mockaa - 10
Bepxosiiok, I'. A. yueOHOe Tocobue Bonorga : UTHOPA

-Unxenepus, 2021
JI1.4 |baxrtuna, I'. JI. Kpatkwuii kypc puzndeckoit Xxumun . [DIEeKTPOHHBIH pecypc] : Bonrorpan : 3I1. U3,
yueOHO-MeToanYecKkoe mocodue - http://library.vstu.ru Bonr'TY, 2016

JI1.5 R 9J1. U3,

JI1.6 |Kypynuna, I'. M. [u MHoroBapuaHTHBIE 33Ja4d U TECTHI 10 TEPMOJUHAMUKE Bounrorpan: 30
ap.] (hazoBBIX MpeBpalleHNid: yaeOHoe mocodre BonrI'TY, 2015

JI1.7 |3opuna, I'. U. [u ap.] | MHOroBapuaHTHbIE 337ja4i U TECTHI [0 XUMUYECKOI Bounrorpan: 36

TepMOJAMHAMUKE: ydeOHOe TTOco0ue BoarI'TY, 2012

JI1.8 |3opuna I'anuna DnekTpoxumus. ['albBaHUYECKUE AIEMEHTHI: Y4el. mocodue 1mo Bonrorpan: 27
VBanoBHa, KypyHuna | ¢usmaeckoit xumun BonrI'TV, 2011
I''M.,, byros I'M,,

CunbkoB A.B.

JI1.9 |Wnmonuros E.T'., duznueckas XUMHS: .yIeOHUK JJIs BY30B Mockaga: 13

Aptemos A. B. Axanemus, 2005
6.1.2. Jlono/iHUTEIbHASA JIUTEPaTypa
ABTOpBL, COCTAaBUTENH 3arnaBue WsnarenscrBo, rog | Komuu-Bo

JI2.1 |Kommakosa H.A., COOpHUK 32,129 TI0 AIIEKTPOXUMUH: Yuel. mocodue i By30B Mocksa: Beiciias 3
Anncumona JI.C. mkoja, 2003

JI12.2 | Ctpombepr A.T., DuznuecKas XUMHUs Mocksa: Briciias 40
Cemuenko JI.I1. mkoia, 2001

JI2.3 | Baiipamor B.M. OCHOBBI XMMHUYECKON KHHETHKHU M KaTalln3a. Mockaga: 7

Axanemus, 2003

JI12.4 |Epémun B.B., OcHoBEHI 001Iei 1 pU3NIECKO XUMHUH. JlonronpyaHselii: 4

Bomesckuii A 5. Wntennekr, 2012
6.1.3. MeTronnueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3ariaBue WsznarensctBo, rog | Komnua-Bo

JI3.1 | bpynunun Ousnueckas Xumus.: TepMoInHaAMUKa, pacTBOPHL,(a3oBbIe Bomnrorpan: 5
P.B.,Jdyxanun I'.I1. paBHOBECHS. BonrI'TY, 2012

JI3.2 |3opuna'.U., [TocTpoenue quarpaMmbl COCTOSTHUS IByXKOMITOHEHTHOM Bonrorpan: 3I1. U3,
Kypynuna I''M. cucreMs! (peHon-Boa: COopHHK «MeToaudeckue yka3aHus. BonrI'TVY, 2012 N roc.per.

Brimyck 4 03212022

JI3.3 | Kypynuna, ' M. PyKOBOJCTBO K BBIIIOJHEHUIO CAMOCTOSITENFHBIX PadoT MO Bomxckwuii, BITH, 91 U3,

nuciuruinie "®duznueckas xumus" [DeKTpoHHBIN pecypc] : 2016
MeTOJM4YeCcKHe ykazaHus - http://lib.volpi.ru

JI3.4 | Kypynuna, I M.[u OIeKTPONPOBOJHOCTH PACTBOPOB CIIIBHBIX H CIIA0BIX Bounrorpan: 1. U31.
ap. | 91eKTpoauTOB. Boim. 1. [DnekTponHslii pecype] : MeToguueckue | Boar'TV, 2015

ykazaH#us - http:/lib.volpi.ru

JI3.5 | Ayxanun ['.I1., [MpakTrkyM 10 HU3NIECKON XUMUH: XUMHUECKasT KHHETHKA. Bonrorpan: 5
Mansimesa ONEeKTPOXUMHUS BoarI'TY, 2014
K.H.baxtuna I'.J1.

JI3.6 |3opuna ['anuna BrusHue Temneparypsl Ha 3JEKTPOABIKYILYIO CUITY Bomxckwuii: BIIU 91 U3,
NBanoBHa, KypyHuHa | rajbBaHHYECKOTO 3JIEMEHTA U pacyeT TePMOIUHAMUYIECKUX (pumma) N roc.per.
lannaa MuxaitmoBHa | Xapakrepuctuk: CoopHHUK «MeToaudueckne ykazaHusDy. Brimyck BonrI'TY, 2011 03211019

3 53

JI3.7 [Mansmuesa XK.H., OnexkTpoxuMus: yueOHOe MOCOOHe JUIs MPAKTUIECKUX 3aHATHH Bounrorpan: 5
baxtuna I'. /1., 1Mo (HU3NIECKON XUMUHU BonrI' TV, 2013
Hyxanun I'.I1.

6.2. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTH ""UHTepHeT"

91 | AIIeKTPOHHBIN 6nbmmoTeunsii cait BITU (dpumman) BonrI'TY
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OnexrponHas 6ubmroTeka FOpaiit

34

OnextpoHHas oubnmorexa Jlanp

6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust

7.3.

1.1

MS Windows XP (ITogmucka Microsoft Imagine Premium

7.3.

1.2

ID df8605¢9-c758-42d6-a856-ae0ba9714cc4, Cyomunensnonnsiid goroop Ne Tr000150654 ot 07.07.2017r. (moamucka
ua 2017-2018rr),

7.3.

1.3

Cy6nunensnonnsii qoropop Ne KMC-193-2016 ot 25.04.2016r. (moxmucka Ha 2016-2017rT),

7.3.

14

Cy6mmnen3nonnblit morosop Ne KMC-108-2015 ot 07.04.2015r. (moxmucka Ha 2015-2016rr),

7.3.

1.5

Cy6nunen3uonnsiit foropop No  KHMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr),

7.3.

1.6

Cy6nunensnonnsiit forosop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr));

7.3.

1.7

MS Office 2003 (JIutrensus Ne41300906 ot 01.11.2006),

7.3.

1.8

MS Windows XP

7.3.

1.9

IMonmmucka Microsoft Imagine Premium

7.3.

1.1

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.

1.1

Cyommuen3nonnslit qorosop Ne Tr000150654 (moamumcka wa 2017-2018rr)

7.3.

1.1

Cy6munensuonnstit qorosop Ne KMC-193-2016 (moamucka va 2016-2017rT)

7.3.

1.1

Cy6munensuonnstii qorosop Ne KMC-108-2015 (moamucka va 2015-2016rT)

7.3.

1.1

Cy6munensnonnslit gorosop Ne KHC-099-2014 (moanucka na 2014-2015rr)

7.3.

1.1

Cy6nunensnonublit qorosop Ne Tr018575 (moamucka na 2013-2014rr)

7.3.

1.1

MS Office 2003

7.3.

1.1

JTunensus Ne4 1449069 ot 25.04.2007 (6eccpounas)

6.3.2 IlepeyeHb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7.3.

2.1

http://www.fips.ru

7.3.

2.2

https://patentscope.wipo.int/search/en/search.jsf

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1

HOMeIlIeHI/IH I TPOBEACHUSA JICKITMOHHBIX, ITPAKTHUYICCKUX 3aHATUH YKOMITJICKTOBAHbBI

7.2

VYueOHas meOenpb Ha 44 OCaIOYHBIX MeCTa, pabodee Mecto npenonasatens, LCD TeneBusop, gocka.

7.3

VYuebOHast MeOens Ha 48 mocagouHBIX MecTa, pabodee MecTo npenoaasateis, LCD TexeBu3op, KOMIbIOTED, T0CKA

7.4

JlabopaTopHsie pabOTHI IPOBOATCS B CHICHUATIBHO 000PYJOBAaHHON J1a00paTOpUH (PU3UUECKOI XHUMUH:

7.5

Hudposoit BoasT™eTp L] 300 — 3 wit,renepatop Bogopoaa Crektp 6,u3meputens nmmuTanca E7-14,maboparopHsiit
perynsarop I129-2100 — 2mr.,Moyib « DIEKTPOXUMUK»,MOAYIb « TepMUUECKUN aHAIIN3»,MOTYNb « TepmocTaTy»,MOIyIb
«YHUBEpCAIbHBIN KOHTPOJLIEP) -311T,

7.6

tpmoctat Minichiller,komnetorep DEPO NEOS,na3epusrit MoHOXpoMHEIH puHTep HP LaserJet Pro1606 dn,

7.7

wisipuMeTp nopta-tuBHBIN [1-161M,npunTtep LJ-1320 rus,pedpakromerp MPP-4546,x0noaumpauk «Opcky»,imkad
BHITsDKHOM [1IM — 6283,

7.8

nossipumeTp CM — 3.

7.9

IomeneHus U1 CaMOCTOSTENBHON pabOTHl 00YYaIOMINXCSl OCHAIICHBI KOMITBIOTEPHOH TEXHUKOW C BO3MOKHOCTBIO
MTOJIKITFOUEHHS K ceTH "MHTepHeT" U obecreueHreM JI0CTyIa B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy

opranmsaru. Kommerorep Microlab, mynstumenua-npoextop «Beng»MP620C, npuratep HPLaserJet1150.

8. METOANYECTKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHNIO JUCHUITIJIMHBI (MOAYJIS)

BaxHBIM yCIIOBHEM YCHENTHOTO OCBOSHHS AUCIUIUIHHEI SBIISCTCS CO3IaHUE CTYACHTOM CHCTEMbI ITPABIIILHON OPTraHU3aIlii CBOETO
Tpy/a, MO3BOJIAIONIEH pacpeenuTs yieOHy0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH C rpadHKOM 00pa30BaTeIBHOrO Ipolecca.
HyXHO OCyIIeCTBISATh CAMOKOHTPOJIb, KOTOPBIH SIBJISICTCSI HEOOXOANMBIM YCIIOBUEM YCIEIIHOM yueObl. Bee 3amanus k
MPaKTHYECKAM 3aHATHAM 1 JJaDOpaTOpHBIM paboTam, a TakKe 3a/laHNs, BEIHECEHHBIE Ha CAMOCTOATEIBHYIO paboTy, peKOMEHTyeTCs
BBIIIOJHATH HETIOCPEACTBEHHO MOCJIE COOTBETCTBYIOMIEH TeMBI IEKIIMOHHOTO Kypca, 9TO CIIOCOOCTBYET JIydIIeMy YCBOCHHIO
MaTtepuana, H03BOJSIET CBOEBPEMEHHO BBIIBUTH U YCTPAHUTH «IIPOOENbI» B 3HAHUSIX, CHCTEMAaTU3UPOBATh PaHee PO IeHHBIH




MaTepuall, Ha ero OCHOBE NPUCTYNUTH K OBIAJICHUIO HOBBIMHU 3HAHUSAMH, YMEHUAMH U HaBBIKAMH.
Metoanueckre yKa3zaHus K JEKLIMOHHBIM 3aHATHSIM:

B X0/ TeKINOHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIIEKTHPOBAHNE yIeOHOTO MaTepraia, 00paliaTh BHUIMaHUE Ha
(hOopMyTHPOBKH, PACKPHIBAIOIIIE COACPHKAHUE TEX WM HHBIX SBICHUH U IPOIECCOB, HAYIHBIC BEIBOJBI U IPAKTHUECKUE
pexoMenaaiuy. JKenaTeabHo OCTaBUTh B pabounX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JeNaTh MOMETKU U3 PEKOMEHI0BAaHHOM
JIATEPATYPHI, JOTOIHSIONIIE MaTepHall MPOCITYIIAHHOH JEKIUH, a TAKKe MOJYSPKUBAIOLINE OCOOYI0 BAYKHOCTB TE€X WITH HWHBIX
TEOPETUYECKUX TOJIOKEHUH.

Heo6xoanmo 3a1aBaTh NpenogaBaTeio yTOUHAIOMNE BOIIPOCHI € IIENbI0 YSICHEHUS TEOPETHUECKUX MOI0KEHUH, pa3pelieHus
cropHbIX cutyanuii. Llerecoobpa3Ho nopabaTeiBaTh CBOW KOHCIICKT JICKIIUH, JIeNasi B HEM COOTBETCTBYIOIIHE 3aITUCH U3
JATEPATypHl, PEKOMEH/IOBAaHHOM MperoiaBaTelIeM 1 IIPeIyCMOTPEHHOH yIeOHOH IPOTrpaMMOii.

IToaroroBka K MPaKTUYECKUM 3aHATHSIM U 1a00PaTOPHBIM paboTaM:

IIpakTrueckue 3aHATHs U JJabopaTOpHbIE pabOTHI MO3BOJISIOT Pa3BUBATh Y CTYIEHTOB TBOPUECKOE TEOPETUUECKOE MBILIUICHHE,
YMEHHE CaMOCTOSITEIFHO H3Y4aTh JIUTEPaTypy, aHATU3UPOBATh MMPAKTUKY; y4aT 4eTKO (GopMyarpoBaTh MbIcib. HaunHaTh Hano ¢
M3ydeHHs] PeKOMEHJOBaHHON IHTepaTypsl. HE06X0anMO IIOMHUTB, 9YTO Ha JICKIIMH OOBIYHO PacCMaTpPUBAETCS HE BECh MaTepual, a
TOJIBKO €ro 4acTh. OCTanbHasl €ro YacTh BOCHOIHACTCSA B IIPOLIECCE CAMOCTOSTEIbHON paboThl. B cBs3u ¢ 3TiM pabora ¢
PEKOMEHIOBaHHOI JTUTEpaTypoil o0s3aTenbHa. ['0TOBACH K IPaKTHYECKOMY 3aHATHIO WK J1TA0OPaTOPHOI paboTe, CTYIAECHT MOXKET
oOpaIaTsest 3a METOIMYECKOM TOMOIIBIO K ITpenoaaBaTerro. Mg Ha KOHCYIbTanio, HE0OXO0ANMO XOPOIIIO IPOyMaTh BOIIPOCEHI,
KOTOpHBIC TPEOYIOT pa3bsICHEHUS.

Metoanyeckue ykazaHus K cCaMOCTOATENbHOM paboTe:

CamocrosTenbHas padoTa CTYCHTA SBISICTCS OCHOBHBIM CPEICTBOM OBJIAJICHUS YYCOHBIM MaTEpHaiOM BO BpeMs, CBOOOIHOE OT
00s13aTeNbHBIX yaeOHBIX 3aHATHH. CaMocTodTensHas paboTa cTyAeHTa Hajl yCBOCHHEM y4eOHOT0 MaTepHaia o y4eOHOH
JUCIUIIMHE MOXET BBIIOIHATHCS B OMOIHOTEKEe YHUBEPCUTETA, YUEOHBIX KaOHMHETaX, KOMIBIOTEPHBIX KJIACCaX, a TAKKE B
JOMamHuX ycnoBusx. CozepkaHie CaMOCTOSATEIBHON pabOThI CTYCHTA ONPEAesIeTCs yIeOHON MPOrpaMMOil TUCIUILINHEI,
METOIUYECKIMH MaTepHallaMH, 3aJaHUSIMA B YKa3aHUSAMH TperofaBareiisi. CaMocTosTenbHas padoTa B ayUTOPHOE BPEMsI MOXKET
BKJIFOYATh!

1) KOHCTIEKTUPOBaHUE (COCTABIEHUE TE3UCOB) JIEKIIHIA;

2) pelieHue 3a1a4;

3) paboTy CcO CIIPaBOYHOM U METOIUIECKON JTUTEPATYPOH;

4) BBICTYIUICHUS C AOKJIaJaMH, COOOIIEHUSIMUA Ha MPAKTUIECKUX 3aHATHUSAX;

5) 3anIUTy BBIMIOJIHEHHBIX padoT;

6) ygacTue B TEKYIIIEM OIIPOCE IO OTISIBHBIM TeMaM H3y4aeMOH JHCIIATUTHHEL,

7) yaactue B cobeceoBaHUSX, JETIOBBIX (POIEBEIX) UIPaX, TUCKYCCHAX, KPYIIIBIX CTONAX, KOH(EPEeHINIX;

8) yuactue B TECTUPOBAHUU H JP.

CamocrosTenbHas paboTa BO BHEAYIUTOPHOE BPEMSI MOJKET COCTOSITH U3:

1) moBTOpEeHNE JTEKIMOHHOTO MaTeprana;

2) u3y4eHus yaeOHON U HayIHOM IUTEepaTypsl;

3) BeIIesIcHHE HAanOoJIee CI0KHBIX U MTPOOIEMHBIX BOIIPOCOB IT0 U3y4aeMOi TeMe, OITydeHUE Pa3bsICHCHUI U PEKOMECHIAIHIA 110
JTAHHBIM BOIIPOCAM C IperoiaBaTelsiMi KadeIpbl Ha X KOHCYIbTAIHAX;

4) mpoBeeHHE CaMOKOHTPOJIS ITyTEM OTBETOB Ha BONIPOCHI TEKYIETO KOHTPOJISI 3HAHMH, PEIICHNS IPECTABICHHBIX B yIeOHO-
METOAMYECKUX MaTepuanax kadeapsl 3aa4, TECTOB MO OTAEIBHBIM BOIIPOCAM U3y4aeMON TEMBI,

5) MOATOTOBKH K MPaKTUYECKUM 3aHATHAM U Ja0OpaTOpPHBIM paboTam;

6) pemeHns 3a1a4, BEIIAHHBIX HA IIPAKTHYECKHX 3aHATHAX U Ja0OPaTOPHBIX padoTax.

B cOOTBETCTBUH ¢ METOAMYECKUMHU peKoMeHaanusaMu MunoopHayku P® (ytB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TpeAIoIaraeTcs UCIOIb30BaTh COIMAIFHO-aKTUBHEIC ¥ Pe)IeKCHBHBIE METOIBI 00yIEHHSI, TEXHOJIOTHH COIOKYIIBTYPHOIM
peabuIUTanuy ¢ UEeNbio OKa3aHUs IIOMOIIY B YCTAaHOBJICHUH ITOJHOLIIEHHBIX MEKINYHOCTHBIX OTHOIICHUH C IPYTUMH CTYJCHTaMH,
CO3/1aHMH KOM(OPTHOT'O MCUXOJOTHYECKOT0 KIIMMaTa B CTyAeHueckoi rpymmne. Ilogbop u pa3paboTka yueOHBIX MaTepUalioB
HPOU3BOMAATCS C YHETOM MPEIOCTABICHUS MaTepHalla B Pa3iIMYHbIX (JopMax: ayanaabHOMH, BU3yallbHOMU, C HCTIONB30BAaHUEM
CTIEINATBHBIX TEXHUIECKUX CPEICTB M HHPOPMAMOHHBIX CHCTEM.

®Dopma MPOBEACHUS aTTECTALUH AT CTYCHTOB-HHBAIUIOB YCTAHABIHBACTCA C yI€TOM HHAUBUIYATbHBIX CHXO(MU3HUECKUX
0CcoOeHHOCTEH.

®dopma MpoBeCHUS ATTECTANH JJISI CTYICHTOB-MHBAINIOB YCTAHABIMBACTCS C YIETOM HHANBUIYATBHBIX ICHXO(MU3MIECKAX
ocobenHoctel. [lns crynentos ¢ OB3 mpexycmarpuBaeTcst TOCTymHast (hopMa IPEJOCTaBICHIS 3aJaHIH OIICHOYHBIX CPEICTB, a
UMEHHO:

. B [I€YaTHOH WJIM 3JIEKTPOHHOHN (hopMe (ISt JIUL ¢ HAPYIICHHSAMH OIIOPHO-IBHIATEIBHOTO aIlapara);

. B TI€YaTHOH (hopMe MM 3IEKTPOHHOH (hopMe C YBEITHUCHHBIM MIPHU(PTOM M KOHTPACTHOCTHIO (IJIS JIMI] C HAPYIICHUIMHI
CllyXa, pedH, 3peHus);

. METOJIOM YTEHHsI ACCUCTEHTOM 3aJaHus BCIyX ([UIS JINIL C HAPYIICHUSIMHU 3PEHUS).

CryneHTaM ¢ HHBAJIMAHOCTBIO YBEIUYMBAETCS BpEMsI Ha MIOATOTOBKY OTBETOB Ha KOHTPOJIbHbBIE BOIPOCHL. JIJIsl TAKUX CTYINEHTOB
IpeTyCMaTPUBACTCs JOCTYITHAsA (hopMa NPEIOCTABICHHUS OTBETOB Ha 33aJaHUs, a UMEHHO:

. MMUCbMEHHO Ha Oymare uix HaOOpOM OTBETOB Ha KOMIBIOTEpE (IS JIMI C HApYLIEHUSIMU CIyXa, peun);

. BBIOOPOM OTBETa M3 BO3MOKHBIX BapHAHTOB C MCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMI] C HAPYIICHUSIMH OIIOPHO-
JIBUTATEIILHOTO ariapara);

. YCTHO (IJIS JMI[ C HApyHMICHUSAMH 3PEHHs, ONIOPHO-JBUIaTEIFHOTO amnapaTa).

HpI/I H606X0,£[I/IMOCTI/I I o6y'{a}omnxcsl C UHBAJIMJHOCTBIO Ipoueaypa OLICHUBAHUA PE3YJIbTATOB O6y‘{€HI/I$I MOJXKET IIPOBOJAUTHCA B
HECKOJIBKO OTaIlOB.







