MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET
NMEHH B.®. YTKUHA"

COI'-TACOBAHO YTBEPXIAKO

3aB. BeIIyCcKaromiel kadeapol

duznueckass XuMus

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperieHa 3a kadenpoi XHUMHYecKol TeXHOJI0TuH
VYueOHsIit m1aH v20.03.01_26_00.plx
20.03.01 TexHocdepHast 6e30MaCHOCTH
Kamnpuxarus O0axajiaBp
dopma 00yueHns 0YHO-3204Hast

OOmas TpyJ0eMKOCTb 10 3ET



Pacnpene.uenne YacoB JMCHUILIMHBI IO CeEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 5@3.1) 6(3.2) 7 4.1)
Ha Kypce>) HUroro
Henens 16 16 16
Bupn zansTnit VI PII VII Pl v Pl VII PII
Jlexuun 16 16 16 16 16 16 48 48
JlabopatopHbie 16 16 16 16 16 16 48 48
ITpakTuueckue 16 16 16 16 32 32

Wnas KOHTaKTHas 0,25 (025 (0,25 [0,25 (0,35 (0,35 (0,85 0,85
pabora

KoncynerupoBanue 2 2 2 2
nepes SK3aMeHOM U

IIPAKTUKOU

Uroro ays. 48,25 |1 48,25 | 32,25 | 32,25 | 50,35 | 50,35 | 130,85 | 130,85
KonraktHas padora | 48,25 [ 48,25 | 32,25 | 32,25 | 50,35 | 50,35 | 130,85 [ 130,85
Cam. pabora 87 87 67 67 22 22 176 176
Yacel Ha KOHTPOITb 8,75 |8,75 |8,75 |8,75 |35,65 (35,65 53,15 |53,15
Htoro 144 144 108 108 108 108 360 360

r. Psa3ann




IIporpammy coctaBun(u):
K.m.H., 00y., Bopobwvesa E.B.

Pabouas mporpamma AUCITUTUTAHBI
Pduznueckast XUMHS

paspaborana B coorserctBuu ¢ ®PI'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHnuto noarotoBku 20.03.01 TexnocdepHas 6e3onacHocTs (mpruka3 Munodprayku Poccun ot
25.05.2020 r. Ne 680)

COCTaBJICHa Ha OCHOBAHUH yIeOHOTr0 ITaHa:
20.03.01 TexnochepHas 6€30MacHOCTh
YTBEPXACHHOTO YYEHBIM cOBETOM By3a oT 24.04.2026 npotokomn Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeaps!

XMMHYECKOH TEXHOJIOrHH

[Iporokoin ot 28.04.2026 r. Ne 3
Cpox netictBus mporpammsl: 20262030 yu.r.
3aB. xadenpoit Bopoorera E.B.



BusupoBanue PII/I 1j15 ncnoJiHEHUsI B 0YepPeHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucronaeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu kadeapol
XUMHYECKOH TEXHOJIOrHH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucrionaeHus B 2029-2030 yueOHOM roay Ha 3acegaHuu kadeapol
XuMHYeCKOH TEXHOJIOTHHU

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceqaHuu Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1

HeJ’II/I U3YYCHUS TUCHUILIIINHBI:

1.2

H3y4EHUE TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX METOIOB, HAIIPABJICHHBIX Ha YCTAHOBIECHHUE 3aKOHOMEPHOCTEH
XMMHYECKUX PEaKIHil U COIMYyTCTBYIOMNX UM (PU3NIECKUX SBICHHH;

1.3

MOJIYy4YCHHC 3HAHHUH 110 (byH}I[aMCHTaJ'[BHLIM 3aKOHaM (bI/IBI/I‘-IeCKOﬁ XHMHUH U IIPAKTUYCCKUX HABBIKOB UX MTPUMCHCHMU.

14

3amaun QUCIUITINHEL:

1.5

q)OpMI/IpOBaHI/Ie MPEACTABJICHUA O 3aKOHOMEPHOCTAX MPOTECKaHUA XUMHUYCCKUX, (i)I/IBI/IKO-XI/IMI/I‘IeCKI/IX " KOJILIOUTHO-
XUMHUYECKUX MPOLICCCOB;

1.6

(dhopMHpOBaHHEe 3HAHUN O 3aBUCHMOCTH MEXKITy CTPOSHHEM, SHEPreTHIECKUMH XapaKTePUCTHKAMU XUMHUYECKHX CBSI3eH U
PEaKIHOHHON CLIOCOOHOCTBIO BEIIECTB;

1.7

(opMupoBaHUE 3HAHUI O 3aBUCHMOCTH BIHSIHUS PA3IMYHBIX (PaKTOPOB HAa CKOPOCTH M MEXAHU3MBI XMMUUECKHUX PEaKIIHii;

1.8

OBJIaICHNEC HaBbIKAMU IPUMCHCHUS TCOPETHUICCKUX 3aKOHOB K PCHICHHUIO ITPAKTUYCCKHUX BOITPOCOB XAMHAYECKON
TCXHOJIOTHUH.

2. MECTO JMCHHUIIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMbI

ukn (paznen) OIT: | b1.0

21

TpeGoBanus K npeABapUTEJILHON MOATOTOBKE 00y4aI0IIErocsi:

2.1.1

WmxeHepHast 1 KOMIIbIOTEpHas rpaduka

2.1.2

HNudopmartuka

2.13

Komnongnas xumus

2.14

2.1.5

O6H_la$[ 1 HCOpPraHUYCCKass XUMUL

2.1.6

2.1.7

O3HaKOMUTEIIbHAS TMpaKTUKa

2.1.8

2.19

VYueOHast mpakTHKa

2.1.10

Bgenenue B mpodeccroHaIbHYIO 1eSTENbHOCT

2.1.11

Dunocodpus

2.1.12

VYueOHas mpakTHKa

2.2

Jucuumiannel (MOIY/I4) U PAKTHKH, JIJIsl KOTOPBIX 0CBOEHHUE JAHHOMH TUCHUILINHBI (MOIYJIsA) HEOOXOANMO KAK
npeanIecTBYIONIee:

221

Hpm(nazmaﬂ MCXaHHKa

222

HpOI/ISBOZ[CTBCHHaﬂ IIpaKTUKa

223

Cucrtembl yapaBJICHUSI XUMHUKO-TEXHOJIOI'MICCKUMU IpoLeccaMn

224

Texauueckas TepMOAUHAMUKA U TCINIOTCXHUKA

225

TexHomornveckas (MPOEKTHO-TEXHOJIOTHUECKAsT)

226

227

Hay’lHO-PICCJ'IeZ[OBaTeHLCKaH pa60Ta

22.8

229

HOI[FOTOBKa K Ipoueaype 3auThl U 3alIUTa BBIHyCKHOI\/'I KBaIII/I(i)I/IKaI_II/IOHHOI\/‘I pa6OTI)I

2.2.10

Hpe]l]]I/IHJ'IOMHaﬂ IIpaKTHUKa

22.11

TpeXMCpHOG MOICIMPOBAHHUC B MHKCHCPHOM 0(1)0pMJ'I€HI/II/I IIpoLECCOB XUMHYECKON TE€XHOJIOTHUH

2.2.12

XUMHYECKUE PEAKTOPHI

2.2.13

Texnonornveckas (MPOEKTHO-TEXHOIOTHYECKAST)

2.2.14

HayuHo-uccnenoBarenbckas IpakTHKa

3. KOMIIETEHIIUA OBYYAIOLIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUITJIMHbBI

(MO YJIST)

YK-1:

Crnoco0eH ocylmecTB/ISTh MOUCK, KPUTHYECKUI aHAIU3 U CHHTE3 HH(pOopManu, NPUMEHATH CUCTEMHBbIH MOAX0A 1JIs1
pelieHus MOCTABJEHHBIX 3a/1a4

VK-1.4. IlpuMeHsieT CHCTEMHBI OAXO0/ IPU aHAIU3E HAYYHO-TEXHHYECKOIl U IPOEKTHO-TEXHOJIO0rn4ecKoii nHdopmanuu




3HaThL

CHOBHBIC TPHHIUITBI AHAIN3a HAYYHO-TEXHUYECKOM U MPOCKTHO-TEXHOJIOTMYECKOH JIMTEPaTyphl [0 TEMATHKE UCCIICIOBAHUIT
YMmeTh

aHATM3UPOBATh HAYYHO-TEXHUYECKYIO U MPOSKTHO-TEXHOJOTUYECKYI0 HH(MOPMAIIUIO C UCIONB30BAHUEM METOJIOB CHCTEMHOTO
MOAX0/1a

Baanern

HaBBIKAMU TOHCKA Y CHCTEMATHU3AIMHA HAYIHO-TEXHUYESCKOH M MPOCKTHO-TEXHOIOIMYECKOH MH(OpPMAIUU C TPUMEHEHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTHIA

YK-3: Cnocoden OCYIIECTBJIATH COLIHAILHOE B3auMojeiicTBUE U peajin30BbIBAThH CBOIO POJIbL B KOMaH/1€

YK-3.4. OcyecTBiisieT KOOIEPaLMIO ¢ KOJIEraMH IIPH padoTe B KOJJIEKTHBE

3HaTh

OCHOBHBIC TTPaBUJIa B3aUMOJICHCTBHSI KOJUIET B KOJUIEKTHBE

YMmerh

KOOIIEPHPOBAThCS C KOJIeraMu, paboTaTh B KOJJIEKTHBE

Baanern

METOaMHU H CTIIO0CO0aMH TIOCTPOSHHS MPABHIBHOTO, KOPPEKTHOTO JO0KA3aTeIhCTBA

YK-8: CniocodeH co31aBaTh U NOAAEP:KUBATH B MOBCEIHEBHOM KU3HHU U B PO ecCHOHAIBLHOI TeTeJbHOCTH 0e30MnacHbie
YCJI0BHS JKM3HeAesITeIbHOCTH /LISl COXPaHEeHMsI IPMPOIHOIi cpeabl, odecneyeHus YCTOHYMBOI0 pa3BUTHSA 001eCTBA, B TOM
4yucje NP Yrpo3e ¥ BOSHUKHOBEHHHU YPe3BbIYAHBIX CUTYalMii U BOEHHBIX KOH()JIUKTOB

YK-8.4. Ucnonib3yeT npaBuia TEXHUKH 0€30MaCHOCTH, POU3BOJACTBEHHOW CAHUTAPHH, NOKAPHOH 0€30MaCHOCTH U HOPMBI
OXpaHbI TPyaa

3HaTh

HpaBHJIa TEXHUKH O€30IMaCHOCTH, MPOU3BOACTBCHHON CAHUTAPHH, IOXKApHOH OE30IMaCHOCTH M HOPMBI OXPaHBI TPyAa HMpH
BBINOJTHEHUH JIAOOPATOPHBIX PaboT MO JUCLUILINHE

Ymerb

obecrieunBath Oe3onacHyro padoty ¢ JIBXK, cTeknsHHOM mocyoi, Ha CTeHIaX, MOJKIIOYSHHBIX K dJIEKTPUIESCKUM, BOIOMPOBOIHBIM
WU KaHAJIU3alUOHHBIM CETIAM

Baapers

HaBBIKAMH 0€30IMacHOW PadOTHI Ha TEXHOJIOTMIECKOM O00OPYIOBaHUH

IIK-1: Cnioco0eH ocyuiecTBJIATH HAYYHO-HCCIEA0BATe/IbCKYI0 padoTy B 00/1aCTH TeXHOC(epHOoii 0e30MacHOCTH

MIK-1.2. CucremaTu3upyet HH(PpOPMALMIO 110 TeMe HCCIeI0BAHNI, MPUHUMAET y4acTHe B IKCIIEPUMEHTAX, o0padaThiBaeT
MOJTy4Y€HHbIC TaHHbIC

3HaThb
YMmeTh

Baanern

ITIK-1.3. Ucnionb3yeT HABBIKM NPOBEIeHUS U ONIMCAHUS HCCIIeJOBAHU, B TOM YHCJIe IKCIIePUMEHTAIbHbBIX

3HaTh
YMmeTh

Baanern

B pe3yabTrate ocBOeHHMs AUCHUILIMHBI (MOAYJIs1) 00yYaKOIIMiics T0JIKEH

3.1 |3nars:

3.1.1 | MexaHU3MBI XUMHYCCKHX peaKHI/II\/‘I, IIPOUCXOOAINX B TEXHOJIOIMYCCKUX MPOLECCAX U OKPYKAIOIIEM MUPE, OCHOBBIBASACH
Ha 3HaHUAX O CTPOCHUU BEUICCTBA, IPUPOAEC XUMHYECKON CBSI3H U CBOMCTBAX Pa3IMIHBIX KIIACCOB XUMUYCCKUX
9JIEMCHTOB, COC,I[I/IHCHI/II\/II, BCIIECTB U MaTCpUaIOB,

3.1.2 | pu3uKO-XUMHYECKHE U XUMUYECKHE METOBI AJIs pellieHus 3a7a4d NpodeCCUOHANBHON AEATEIbHOCTH;

3.1.3 | sKcTIepUMEeHTaIbHBIE METO/IBI MCCIICAOBAHNS 10 3aJaHHOH METOUKE, TPOBOJUTE HAOIOICHNS B N3MEPEHHS C YIeTOM
TpeOOBaHUH TEXHUKU 0€30IIaCHOCTH, 00pabaThIBaTh U HHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIC JaHHBIC,

3.1.4 | cioco0B! 00pabOTKM M MHTEPIPETAINN SKCIEPUMCHTAIBHBIX TaHHBIX.

3.2 | YmeTh:

3.2.1 AHAJIM3UPOBATH U UCIIOJIB30BATh MEXaHU3MbI XUMHUYCCKUX peaKL[PIﬁ, MPOUCXOAAIINX B TEXHOJIOI'MYECKUX ITpoHeccax u
OKpYXaromeM MUPC, OCHOBBIBASICh Ha 3HAHUAX O CTPOCHHUH BCIICCTBA, IIPUPOIC XHMUYECKON CBS3H Y CBOMCTBAX
Pa3IMIHBIX KJIACCOB XUMHUYECKUX DJICMEHTOB, COCHHHGHHﬁ, BCUICCTB U MAaTCPUAJIOB,

3.2.2 | ncrionp30BaTh (PU3HKO-XUMUUECKHAE U XUMUYECKHE METOBI IS PEIIeHNS 3a1a4 PO eCCHOHANBHOM A TeTbHOCTH;

323 OCYHICCTBJIATD OKCIIEPUMCHTAJIbHBIC UCCIICAOBAHUSA U UCIIBITAHUA T10 3aJJaHHOM MCTOAUKE, ITPOBOAUT Ha6.]'IIO,I[eHI/I)I u
HU3MEPCHUA C YHCTOM Tpe6OBaHI/Iﬁ TCXHHUKH 66301‘[8.CHOCTI/I;




3.2.4 | oOpabaTbIBaTh M HHTEPIPETHPOBATH SKCIIEPUMEHTAIBHEIC JaHHBIE.
3.3 | Bragern:

3.3.1 | MeTonamu aHaIM3a MEXaHU3MOB XUMUYECKUX PEAKLUH, IPOUCXOIAIINX B TEXHOIOTMUECKUX MPOLIECCAX U OKPYKAIOIIEM
MHpE, OCHOBBIBASICH Ha 3HAHMAX O CTPOCHHH BEUIECTBA, IIPHPOIE XMMHUIECKOH CBSI3H M CBOMCTBAX Pa3IMYHBIX KJIACCOB
XMMHUYECKUX DJIEMEHTOB, COSIMHEHNUH, BEIIECTB U MaTEPUAJIOB,;

3.3.2 | pU3HKO-XUMHYIECKUMH ¥ XUMHIECKUMH METOAAMHU JIJIS PEIICHUS 3a1a4 PO EeCCHOHANBHOMN IeITeTbHOCTH

3.3.3 | MeTOomaMu KCIIEPUMEHTAIBHOTO UCCICOBAHMUS U HCIBITAHNS 10 3aJJaHHON METOJMKE, HAOIIOCHUS U H3MEPEHHUS C
y4eToM TpeOOBaHMI TeXHUKH 0€30IacHOCTH;

3.3.4 | MmeTomamu 00pabOTKU M HHTEPIPETAINN SKCICPHUMEHTAIBHBIX TaHHBIX.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOJYJISA)
Kon HanmeHoBaHue pa3nesoB u TeM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | Jlutepatypa ®opma
3aHATHSA Kypc MU KOHTPOJS
Pa3zgen 1. Beenenue
1.1 IIpenmet u coneprkanne pusnueckoit xumun. Ee 5 0 VYerHslii onpoc.
OCHOBHBIE pa3zienibl. 3HaueHne PU3NIECKON XUMHUU Pemenue
JUTSL TEXHONOrHU. MeTozpl GU3NUeCKOd XUMUH: IIPUMEPOB.
TEPMOAMHAMHYECKUH, CTATUCTUIECKUNA U Bompocst o
KBAaHTOBO-MeXaHMUYEeCKUH. Ponb poccuiickux pasneny
VUYCHBIX B pa3BUTHH (usndeckor xumun /Tema/
1.2 IIpenmet u coneprkanue pusndeckoit xumuu. Ee 5 1 YK-3.4-3 JIT.1J11.2 YcTHBII onpoc
OCHOBHBIC pa3zielibl. 3HaUeHUE PU3NICCKON XUMUH YK-8.4-3 JI1.3J11.4
JUTSL TEXHOJIOTUH. MeTobl GU3NIECKON XUMUH: YK-1.4-3 2122
TEPMOIUHAMUYECKUH, CTATUCTUYECKUI U
KBaHTOBO-MeXxaHu4ueckuil. Poib poccuiickux
YUIEHBIX B pa3BUTHH (pu3mdeckoit xumnu /JIex/
1.3 M3ydeHne KoHCIIEKTa JIEKIMA U pEeKOMEH1yeMOi 5 1 VK-3.4-3 JI1.1 JI1.2 Pemenne
mutepatypsl. [loaroroska k sxzameny /Cp/ YK-8.4-3 JI1.3 MIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocsl o
21032 pazneny

Paznen 2. OcHOBBI XUMHYECKOMH
TepMOTUHAMHKH




2.1 OcHoBHble oHATHS. [1epBBIit 3aK0H 0 VYernslii onpoc.
TepMOAMHAMUKH. DHTaNbNHs. 3aKkoH I'ecca u ero Pemenue
crenctBus. CTaHIApTHBIC COCTOSHUS 1 3amad. 3amurTa
CTaHAAPTHBIC TEIIIOTHI XUMIYECKUX PEaKIuil. 1a00paTOPHBIX
TemmnoBsie 3pdexTrl. TernaoeMKoCcTb. pabor.
VHTepnonsanuoHHble yPaBHEHUS TEIIOEMKOCTH. Pemenne
Pacuers! TemoBsIx 3¢ dexToB peakuii. Tabmust IIPUMEPOB.
CTaHAAPTHBIX TEPMOJUHAMUIECKIX BETUIHH U UX Bompocs! o
HCIIOIb30BAHUE B TEPMOJMHAMUYECKHX pasneny
pacuerax.IIpomeccsl paBHOBECHBIE
HEpPaBHOBECHbIE, 00paTHMBbIC H HEOOpaTHMBIE,

CaMOIPOU3BONIBHBIC U HECAMOIPOU3BOJIBHBIE.
Bropoii 3aKkoH TepMOIMHAMHUKU. DHTPOIHS U €€
OCHOBHBIE CBOiicTBa. OOOCHOBaHHE BTOPOTO
3aKoHa TepmoauHamMuku. Teopema KapHo-
Knaysnyca. DHTpomnus kKak KpUTepuil paBHOBECUS
1 HaIpaBJICHAS CaMOIIPOM3BOJILHOIO ITpoIecca B
H30JIMPOBAaHHBIX cUcTeMax. TpeTuil 3aKoH
TepMoauHaMuKH. TeruioBas Teopema HepHcera.
ITocrynar Ilnanka. CtaTuctudeckas
HHTEPIIPETanys BTOPOro 3aKOHA TEPMOANHAMUKH.
Oo6beaunenHoe ypasHenue I u 11 3akoHOB
TepMOAUHAMUKH. DHeprus I ensMronsua. DHeprus
I'm66ca. XapakrepucTHdaeckue GyHKIIH.
VYpasuenne ['m66ca-I'ensmroneia. Pacuer
M3MEHEeHHUs CTaHIapTHHIX dHepruit [mbbca u
I'enbMronbla B XUMHYECKUX PEAKLUAX MIPH
Pa3IUYHBIX TEMIEpaTypax. Y paBHEHUS
MaxkcBeia ¥ UX HCHOIB30BaHKUE IS BEIBOJA
Pa3IMYHBIX TEPMOANHAMUYECKHX COOTHOLIEHHH.
CucteMsl TepeMEeHHOro cocTaBa. XUMHUICCKUH
MIOTEHITHAT KOMIIOHEHTa CUCTEeMBI. PeasrbHbIe
ra3el. YpaBHeHue Ban-nep- Baanbca.
XUMH4eCKHi TOTeHIUAll PEaTbHOro rasa.
OyrutuBHOCTH, KO dUIIEeHT
¢yrutuBHOCTH /Tema/
2.2 OCHOBBI XUMHUYECKOH TepMonuHaMUKy /JIex/ 1 YK-3.4-3 JIT.1J11.2 YceTHbli onpoc
VK-8.4-3 JI1.3J11.4
VK-1.4-3 3132
23 Pemrenne 3amaq mo reme /IIp/ 5 VYK-3.4-3 JI1.1J11.2 | Pemrenwue 3amau
VK-3.4-Y JI1.3J11.4
VK-3.4-B 31032
VYK-8.4-3
VK-8.4-Y
VK-8.4-B
VK-14-Vy
YK-1.4-B
2.4 Xumuueckas TepMoauHaMuka /J1ab/ 5 VK-3.4-3 JI1.1 JI1.2 OtueTsl o
YK-3.4-V JI1.3 na0opaTopHBIM
VYK-3.4-B JI1.4J13.1 paboram.
YK-8.4-3 3132 3ammra
YK-8.4-Y 1a060paTOPHBIX
YK-8.4-B pabor
YK-1.4-VY
YK-1.4-B

2.5 M3ydeHune KoHCIIEKTa JIGKIUH U pEKOMEH,TyeMon 28 YK-3.4-3 JIT.1J11.2 Pewenne

nurtepatypsl. [lonroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3 MIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocs! o
21022 pazneny

Paznea 3. Xumnueckoe paBHoBecHe




3.1 OcCHOBHBIE CBOICTBA XMMHUYECKOTO PABHOBECHSI. 0 VYernslii onpoc.
3aKOH JEHCTBYIOLIMX MacC, TSPMOANHAMHYCCKUI Pemienue
BEIBOZ. TepMonmHaMUdecKkast KOHCTaHTa 3amad. 3amurTa
XHMHUYECKOro paBHoBecHs. [IpakTuueckue abopaTOPHBIX
KOHCTAHTHI paBHOBeCHs. BiusiHIE JaBICHUS 1 pabor.
MIPUMECH HHEPTHOTO I'a3a Ha CMEIICHNE Penrenue
XMMHYECKOTO PABHOBECHS. Y PaBHEHUE H30TCPMEI IIPUMEPOB.
XUMHU4ecKoil peakiuu Bant-T'odda. Bonpocsl o
TemneparypHast 3aBUCHMOCTb KOHCTaHTBI pazneny
XMMHYECKOTO PAaBHOBECHS. Y paBHEHHE H300aphl U
M30XO0PBI XUMHYECKOH peakunu Bant-T'odda.
punnun Jle atense - bpayna. /Tema/
3.2 XUMHUYECKOE PABHOBEC 16 YK-3.4-3 JIT.1J11.2 YcrHbIi onpoc
ne /Jlex/ VK-8.4-3 JI1.3J11.4
YK-1.4-3 0132
33 Xumnueckoe paBHoBecue /J1ad/ 16 YK-3.4-3 JI.1J11.2 OT4eTs IO
YK-3.4-Y JI1.3 nabopaTopHBIM
VYK-3.4-B JI1.4713.1 pabotam.
YK-8.4-3 3132 3ammra
VK-8.4-YV 1a00paTOPHBIX
YK-8.4-B pabor
VYK-1.4-Y
YK-1.4-B
34 W3yyeHne KOHCIEKTa JIEKIMH U pEKOMEHTyeMOil 3 YK-3.4-3 JI1.1J11.2 Pemenue
nuteparypsl. [loaroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3 IIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocs! o
01022 pasgeny

Pa3znen 4. @a3oBble paBHOBeCHS




4.1

IonsiTue haspl, KOMIOHEHTA, YUCIIA CTENeHeN
cBobospl. [TpaBuio a3 'mdoca. J{uarpamMma
(ha30BBIX PaBHOBECHI ST OMHOKOMIIOHEHTHOMH
cucremsl. TpoiiHas Touka. IIpumenenue npasuna
(a3 I'nb6ca Kk OTHOKOMIIOHEHTHOH CHUCTEME.
VYpasuenue Knaneiipona-Knaysuyca.
OmnpeneneHne KOOpAUHAT TPOWHON TOUYKH.
PaBHOBecus )XUIKOCTD - HIap B
JBYXKOMITIOHEHTHBIX cucTeMax. PacTBopuMocThb
ra3oB B XXUAKOCTSX. [Ipumenenne 3akoHa ['eHpH K
pacTBOpaM ra3oB B )KUAKOCTSIX.

HeorpannueHHo pacTBOpUMBIE APYT B ApYre
xuakocty. [Tepsrrit 3akoH ['n66ca-KoHoBasosa.
JuarpaMmsl ob1Iiee JaBJIeHHe - COCTaB,
TeMIepaTypa KUIEHH - COCTaB, COCTaB PacTBOpA -
COCTaB Iapa AJIs uaeanbHbIX pacTBopoB. [IpaBuio
peraara. [leperonka (pexruduxanus). JuarpaMmMsl
obIIiee 1aBJICHHE - COCTaB, TEMIEpPaTypa KUIICHUS -
COCTaB, COCTaB PacTBOpa - COCTaB Mapa JUIs
HEeUIeaJIbHBIX PacTBOPOB. A3€OTPOIHbIE
pactBopsl. Bropoii 3akon 'n66ca-KoHnoBanoa.
Ieperoxka pacTBOPOB ¢ MUHUMYMOM U
MaKCUMYMOM TEMIIEPATyPbl KUIIEHUSI.
OrpaHnyeHHas B3aMHasi PACTBOPUMOCTH
KuaKocTel. JlaBlieHne HachIIIEHHOro Mapa B
cUCTEeMax ¢ OrpaHUuYEeHHOI PacTBOPUMOCTBIO
xuakocreil. Cocras mapa. [InarpaMmsl o01iee
JIaBJICHUE - COCTAB, TEMIIEPaTypa KUIICHHS -
COCTaB, COCTaB PacTBOPA - COCTAB Mapa Jyis
CUCTEM C OTPAaHUYEHHON B3aUMHOMI
pacTBOPUMOCTHIO XKUAKOCTEH. [laBnenre u cocras
Iapa HaJl CMEChIO B3aIMHO HEPAaCTBOPHMBIX
)kuakocteil. PazoBoe paBHOBECHE B
JIByXKOMITOHEHTHBIX CHCTEMax C y4acTUEM
TBepabIX (a3. MneansHas pacTBOPIMOCTD
TBEPIbIX BELIECTB B )KUAKOCTH (YpaBHEHHE
Hlpenepa). MeTon GpHU3MKO-XMMHUYECKOTO aHAITU3A.
Juarpammsl coctaB-cBOMCTBO. ITpuHIMIBL
HenpepsIBHOCTH 1 cootBeTcTBUs (H.C.
KypnaxoB). Tepmuueckuii ananus. CUCTEMBI ¢
OrpaHMYECHHON U HEOrpaHUYEHHOH
PacTBOPHMOCTEIO KOMITOHEHTOB B TBEpAOH dase.
W3omop¢usm. Tums! TBEpABIX paCTBOPOB.
JluarpaMmbl IIaBKOCTH U30MOP(PHO
KPHUCTAJUTU3YIONIIXCS BEIIECTB. TepMHYICCKHUA
aHaJIN3, KPUBBIC OXTAXKICHUSA. [lnarpaMmel
HEU30MOP(PHO KPUCTAILTUIYIOIINXCS BEIIECTB (C
00pa3oBaHUEM IIPOCTOH (OTHOM) IBTEKTHKH, C
00pa3oBaHUEM YCTOHYMBBIX H HEYCTOWIMBBIX
coenuHeHuit). ITocTpoeHne quarpaMMsbl IIIaBKOCTH
10 KPUBBIM OXJIQXKJICHUS. DBTEKTHUYECKAst CMECh.
KOoHTpy>HTHO ¥ MHKOHTPYSHTHO IUTaBSIIITHECS
XUMHUYecKre coefnHeHust. CHCTEMBI ¢
OrpaHUYEHHON PACTBOPHUMOCTHIO BEILIECTB B
TBepaoi ¢ase. [IpumeneHne npasmia ¢as K
nccienoBaHnIo quarpaMm. [IpaBuito peraara.
@a3oBbIe paBHOBECHS B TPEXKOMIIOHEHTHBIX
cucremax. [ padpudeckoe n3odpakeHue cocraBa
TPEXKOMIOHEHTHBIX CHCTEM B TPEYTOJIEHUKAX
I'm66ca u Pozeboma 1 B IPIMOYTONBHBIX
KoopauHaTax. JluarpaMMbl COCTOSIHUSL TPOMHBIX
JKUJIKAX CUCTEM C OTPaHUYEHHOM B3aMHOMN
PpacTBOPHMOCTEIO

/Tema/

VYernslii onpoc.
Pemenne
3a7a4. 3aura
1a00paTOPHBIX
pabor.
Pemenue
MIPUMEPOB.
Bomnpocs! o
pazneny

4.2

®azoBble paBHOBecHs /Jlek/

YK-3.4-3
VK-8.4-3
YK-1.4-3

JI1.1J11.2
JI1.3J11.4
0102

YerHBIi onpoc




4.3 Pemenue 3anau o reme /I1p/ 1 VK-3.4-3 JI1.1J11.2 Pemenune 3anau
YK-3.4-Y JI1.3 J11.4
VK-3.4-B 3132
YK-8.4-3
YK-8.4-Y
VYK-8.4-B
VK-14-Y
YK-1.4-B
4.4 ®azoBble paBHOBecHs /J1ab/ 1 YK-3.4-3 JIL.1J11.2 OT4eTs IO
VYK-3.4-V JI1.3 n1a00paTOpHBIM
YK-3.4-B JI1.4J13.1 paboTam.
YK-8.4-3 2122 3amura
VYK-8.4-V J1a00paTOPHBIX
YK-8.4-B pabor
VK-14-Y
VK-1.4-B
4.5 N3yyeHne KOHCTIEKTA JIEKIHI U pEKOMEHTyeMOi 13 VK-3.4-3 JI1.1 JI1.2 Pemenne
muteparypsl. [loaroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3 TIPUMEPOB.
VK-1.4-3 JI1.4J12.1 Bomnpocs! o
01032 pazneny
Paznea 5. PacTBOpbI HEdIEKTPOJIMTOB
5.1 Knaccudurkanmu pactBopos. [laprransHsie 0 VYcrHblii ompoc.
MOJIpHBIC BETMYUHEL. Y paBHeHust [ m66ca- Pemenue
Hiorema. OTHOCHTENbHBIE TApIHATBHBIE 3a7a4. 3ammra
MOJISIpHBIE BEJIMYMHBI (TapLyaibHble MOISIPHbIE 11a00paTOPHBIX
(GyHKIMH cMerreHns). TepMoquHaMHIecKie pabor.
¢yHKIUH cMelIeHus. neanbHble (COBEPIICHHBIE) Pemenue
pacTBOpbl. XUMUYECKHUIl TOTEHIIMAT KOMIIOHEHTa MIPUMEPOB.
HACATFHOTO pacTBOpa. TepMOoTUHAMIYECKUE Bormpocsr o
CBOICTBa HACAIHHBIX PACTBOPOB. pasneny
TepmoanHamuyeckre GYHKIIMHA CMELICHUS
njeanabHbIX pacTBOpOB. PaBHOBecHe "uaeanbHbIi
pactBop-niap". 3akoH Paymns. Uneanbubie u
HemjealbHbIe pacTBOPEL IIpenensHo
pa3baBicHHBIC, aTePMANbHBIC, PETyJIIPHBIC
pactBopsl. [TapunanbsHbIe MOTBHEIEC BETHYHHEL,
METO/Ibl UX OIpPEeNICHUs. XUMUUECKUN
MOTEHIIMa] KOMIIOHEHTA B UICATBHOM U
HEHU/IeaIbHOM pacTBOpax. AKTUBHOCTb U
K03 GUIIMEHT aKTUBHOCTH. BBIOOp cTanmapTHOTO
COCTOSIHHS AJISI PACTBOPUTENS U PACTBOPEHHOTO
BeniecTBa. CUMMETpUYHAs U HECUMMETPUYHAsS
CHCTeMBL. Brruncnenne akTHBHOCTEH
PacTBOPHTENS U paCTBOPEHHOTI'O BEIIECTBA MO
JABJICHUIO Mapa, IIOHKEHUIO TEMIIEPaTyphbl
3aMep3aHus, OBBIILIEHHUIO TeMIIEpaTyphl KUIICHUS
1 U3 OCMOTHYECKOro JaBieHus. KomummratuBHsie
CBOICTBA, UX MPAKTHUECKOE HCIONb30BAaHUE.
VpaBuenue Baut-T'odda 111 ocmoTrdeckoro
nasnenus. OcMoc, o0patHsIi ocMoc. Kpnockormst.
O6ynunockonus. Vcnons30BaHNe KOUTUTaTHBHBIX
CBOMCTB 151 ONpeie/IEHUs] MOJSIPHOW Macchl U
CTENEHH UCCOLUAIM PACTBOPEHHOIO BELIIECTBA
/Tema/
52 PacTBops! HeanekTporuToB /JIex/ 1 VYK-3.4-3 JI1.1J11.2 | YcrHBI ompoc
YK-8.4-3 JI1.3 J11.4
VYK-1.4-3 21092
53 Pemenue 3anau o reme /Ip/ 1 YK-3.4-3 JI1.1JI1.2 | Pemenue 3amau
VK-3.4-Y JI1.3J11.4
VYK-3.4-B 01032
YK-8.4-3
YK-8.4-V
YK-8.4-B
YK-1.4-y

VK-1.4-B




54 PactBops! HeanexTponuTos /J1ad/ 0,5 YK-3.4-3 JI1.1J11.2 Otuetsl O
VYK-3.4-V JI1.3 71a00paTOPHBIM
VK-3.4-B JI1.4713.1 paboram.
YK-8.4-3 2122 3amura
YK-8.4-Y n1abopaTOpHBIX
YK-8.4-B pabor
VK-14-Y
VK-1.4-B
55 N3yyeHne KOHCTIEKTA JIEKIH U PEKOMEHTyeMOi 6 YK-3.4-3 JIL.1J11.2 Pemenue
nuteparypsl. [loaroroBka k sx3ameny /Cp/ YK-8.4-3 JI1.3 TIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocs! o
01032 pasneny
Pa3znen 6. IIpoMe:kyToUHAS aTTECTAMS
6.1 Ox3ameH /Tema/ 0
6.2 IMonroroeka k 3auety /3a4ét/ 8,75 JIT.1J11.2
JI1.3
JI1.4J12.1J13.
1
01032
6.3 IIpuem sx3amena /MKP/ 0,25 JIL.1J11.2 YcTHbIH 0TBET
JI1.3 J11.4 1o
YTBEPKICHHBIM
ouseram,
copMyIHpoBa
HHBIM C YIETOM
CORepKAHUSL
y4ueOHOI
JCIUTLTHHBI
Paznen 7. ®@opMajibHasi KHHETHKA
7.1 OcHOBHBIE TOHATHUS (POpMATEHON KHHETHKH. 0 YerHblit onpoc.

OCHOBHO# MOCTYJIAT XUMHUYECKOH KHHETHKH,
KHHETHUYECKOE YPaBHEHUE CKOPOCTH PEAKLIUU.
KoncTanTa ckOpocTH XMMHUECKOH peaKIii,
Pa3MepHOCTb KOHCTAHTHI CKOpOCTH. [IpocTsie
(3;meMeHTapHEBIC) U CIIOKHBIE peakiu. KuHernka
TIPOCTHIX M (HOPMAITBHO MIPOCTHIX OTHOCTOPOHHUX
TOMOTEHHBIX peakuuii. Peakiuu nepBoro, BTOporo
U TpeThero nopsakos. JJuddepenunansuas u
HHTErpaibHas GOpMBI KHHETUUECKUX YpaBHCHUIH,
KHHETHYECKHE KpUBEIe. Bpems
MONyIpeBpaleHus. Peaknuu HyneBoro mopsaka.
Meron n36sITKa (M30ms11MK) OCTBaIbAA,
Olpe/ieIIeHHEe YaCTHBIX TIOPSIIKOB 110
COOTBETCTBYIOIIEMY peareHTy. Pacder KOHCTaHTHI
CKOPOCTH M CKOPOCTH MPOCTHIX OHOCTOPOHHUX
peakuuit. [IpyHIUT HE3aBUCUMOCTH NPOTEKAHUS
AJIeMEHTapHBIX peakiuii. O0paTuMbie U
MapaJiIenbHbIe PeaKIy IIePBOro MOpsIKa.
HnTerpanbHble ypaBHEHUS U1 pacyeTa KOHCTaHT
CKOPOCTEH OTZENbHBIX CTAAUN PEAKIMH.
IlocnenoBaTenpHble peakuuu 1-ro nopsaka.
IIpuHIMO TUMUTHPYIOLLEH CTaluu
[10CJIEJ0BATENbHON XUMUYECKOH PEAKLIUH.
CranuoHapHblil pesKUM IIPOTEKaHUS
TociieI0BaTeNbHBIX peakiuii. Meton
KBa3HCTAIlMOHAPHBIX KOHIIEHTpAaLUi
BonenmreiiHa n 001acTh €ro MPUMEHUMOCTH.
BnusHue Temneparypbl Ha CKOPOCTb XUMHUYECKON
peakuuu. TemneparypHbli KO3 UIEHT
KOHCTAHTHI CKOPOCTH PEAKIHH, MPUOIKESHHOES
npasuio Baat-T'odda. YpaBHeHune Appennyca.
D¢ dexTuBHAS 3HEPTUA AKTUBALUH U
MIPEAIKCIIOHCHIIMATIBHBIA MHOXKHTENH /Tema/

Pemenne
3a71a4. 3ammra
71a00paTOPHBIX

pa0or.

Pemenue

TIPUMEPOB.
Bomnpocs! o
paszmeny




7.2 @dopmanbHast kKuHeTHKa /JIex/ 6 YK-3.4-3 JI1.1J11.2 VYernsli onpoc
YK-8.4-3 JI1.3 J11.4
VK-1.4-3 3132
73 Pemenue 3anau o reme /I1p/ 6 YK-3.4-3 JI1.1JI1.2 | Pemenue 3amaq
VK-3.4-Y JI1.3 J11.4
YK-3.4-B 21022
VK-8.4-3
VK-8.4-Y
VK-8.4-B
YK-1.4-Yy
VK-1.4-B
7.4 ®dopmanbHas kuHeTHKa /J1ab/ 4 YVK-3.4-3 JIT.1J11.2 OTtyeTsl O
VK-3.4-Y JI1.3 na0opaTopHBIM
YK-3.4-B JI1.4J13.1 paboram.
VYK-8.4-3 2102 3amura
VK-8.4-Y 1a00paTOPHBIX
YK-8.4-B pabor
VYK-1.4-Yy
YK-1.4-B
7.5 M3ydeHne KoHCIIEeKTa JIEKIMA U peKOMEH1yeMOi 16 VK-3.4-3 JI1.1 JI11.2 Pemenne
mutepatypsl. [loaroroska k sx3zameny /Cp/ YK-8.4-3 JI1.3 MIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocsl o
21032 pazneny
Paznen 8. Xumunueckoe paBHoOBecue U
3JIeKTPOXUMHUS
8.1 OCHOBHBIE MTOHATHUS] XUMHYECKOTO PABHOBECHUS U 0 YerHslii onpoc.
anekrpoxumust /Tema/ Pemienune
3aja4. 3amuTa
1a00paTOPHBIX
pabor.
Pemenune
IIPUMEPOB.
Bonpocsl o
paszgeny
8.2 PactBops! anekTponuto. Teopust 1 YK-3.4-3 JIT.1J11.2 YcTHBIi onpoc
3eKTponuTH4eckoil nuccouunanuu C.AppeHuyca. VK-8.4-3 JI1.3 J11.4
KonuuecTBeHHbIE XapaKTepUCTUKU AUCCOLIMALIUH: YK-1.4-3 2132

CTENEHb AUCCOLHUALNH, KOHCTAHTA JUCCOLMAIINH.
3axoH pasBeneHus OctBasbaa. IlpuunHel
JHCCOIMAIMU. ACCOIUALUS U COIbBATAIIUS HOHOB.
AKTHBHOCTH ¥ KO3 (PUIIMEHTH! aKTHBHOCTH
9IIEKTPONUTA U HOHOB B PaCTBOPE, CPETHHE
noHHbIe K03 HUIMeHTH akTHBHOCTH. VloHHAs
cuiia pactBopa. I[IpaBuiio HOHHON CUIIBL.
OCHOBHBIE MONOXKEHUS HEKTPOCTATHYECKON
TEOPUH CHIIBHBIX JIEKTPonnTOB [lebast- XFOKKeIs.
PeanpHas u ycnoBHas HOHHAs aTMOc(epa.
IToreHIam HOHHOHN aTMoc(hephl, paaryc HOHHOM
aTMocdepsl.

HepaBHOBeCHBIE SBICHHS B PacTBOpax
ANeKTPONUTOB. IIpOBOAHUKH AIIEKTPUIECKOTO TOKA
['n Il pona, noHHAA U AIEKTPOHHAS
IIPOBOJMMOCTb. Y JIeTIbHAS, MOJIIpHAST U
SKBUBAJICHTHAS IEKTPUUECKHE IPOBOAUMOCTH,
B3aUMOCBS3b MEXY HUMHU. 3aKOH HE3aBHCUMOTO
JIBYOKEHUS HOHOB (3akoH Konbpayra).
[IpenenbHBIC MONSPHBIE 3IEKTPOIPOBOIHOCTH
HOHOB. DcTaeTHBIH MEXaHU3M IlepeHoca
JNIEKTPUUYECTBA NOHAMU THIPOKCOHMS U
rupokcuia. Yuca nepeHoca MOHOB.
OeKTPOIpPOBOIHOCT PACTBOPOB CUIIBHBIX
ANeKTPonuToB. M3MepeHus an1eKTponpoBOIHOCTH
1 JIEKTPUIECKOH ipoBoanMocTH /JIex/




8.3 O/1C 1 35eKTpoaHbIE TOTEHIN AT, [IBOHHOM 1 YK-3.4-3 JIL.1J11.2 VYerHbIi onpoc
aMeKTprUeCcKuid ciioi. OOpaTUMBbIE ITEKTPOIBI U YK-8.4-3 JI1.3J11.4
00paTHUMBbIC TATbBAHHYECKHE DJIEMEHTBI. YK-1.4-3 21032
DNEKTPOXUMUYECKUI TOTEHIIHAI.
DNEeKTPOABIKYILAS CHJIa TaJIbBAHUYECKOTO
3JIEMEHTA, YCJIOBHBIN 3JIEKTPOAHBIN NOTEHIHAI.
IIpasuno 3naxoB D/IC U 31E€KTPOAHBIX
MOTEHIMATI0B. TepMOoJMHAMUYECKAs TEOPHS
raJbBaHUUYECKUX sABJICHUH. Y paBHeHue HepHcra.
YpaBuenue ['m66ca-I'ensMromba s
AEKTPOXUMHUUECKUX cucTeM. Knaccnpukanms
3JEeKTpoioB. YpaBHeHue HepHera i1 noreHuana
3JIEKTPO/IOB PA3JIMYHOrO BUJA. THUIIbI
raJbBaHMYECKUX dIeMeHTOB. J{nddy3noHnbi
MOTEHIIMA, MEXaHU3M BO3HUKHOBEHUS U METOJIBI
€ro ycTpaHeHHUs (CBeJeHHsI K MUHUMAaJIbHOM
BenuuuHe). Meronuka usmepenus 3C u
AJIEKTPOAHBIX MMOTEHIINATIOB. XUMHUYECKUE
HCTOYHUKH TOKA. TOMIMBHBIE SJIEMEHTHI.
Onexrponu3. KaToaHble 1 aHOJHbIE IPOLIECCHI.
Iomsapuzarmms >nexrponoB. KoHIeHTpannoHHas
NOJIIpU3aLMs; IPEeIbHbII TOK. Y paBHEHUE
Tadens. [IpakTnyeckoe 3HaUCHHE
TIepeHANPSHKSHUS TPH BBIICIICHUH BOIOPO/IA.
AHOJHOE TIepeHanpsHKeHue, TaCCHBUPOBAHNE
METaJLIOB.
DNEeKTPOXUMHUYECKAsT KOPPO3USL.
TepMoarHAMWYECKHE U KHHETHUECKHE (DaKTOPHI B
xoppo3un. CocoOb! 3aUTH 0T KOPPO3HH
/JTex/
8.4 Pemenue 3anau mo reme /Ip/ 3 VK-3.4-3 JI1.1 JI1.2 Pemenne 3agau
VYK-3.4-Y JI1.3J11.4
VK-3.4-B 2122
VK-8.4-3
YK-8.4-V
YK-8.4-B
YK-1.4-Y
VYK-1.4-B
8.5 XUMHUECKOE paBHOBECHE M AJIeKTpoxumus /J1a6/ 5,5 YK-3.4-3 JIT.1J11.2 OTtyeTsl 1O
VYK-3.4-V JI1.3 nabopaTopHBIM
VK-3.4-B JI1.4J13.1 paboram.
YK-8.4-3 21032 3amura
YK-8.4-V 11abopaTOPHBIX
VK-8.4-B pabot
YK-1.4-y
VYK-1.4-B
8.6 M3ydeHune KoHCIIEKTa JIGKIUN U PEKOMEHTyeMOon 16 YK-3.4-3 JIT.1J11.2 Pemenune
murtepatypsl. [lonroroska k sx3ameny /Cp/ VK-8.4-3 J1.3 IIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bomnpocs o
2132 pazneny

Paznen 9. @oToxumMuyecKue U HeNMHbIE peakuuu




9.1 doroxumuyecKkue peakuu. MexaHnusm 0 YcrHbIi ompoc.
akTuBauuu. [lepBuyHble U BTOPUYHbIE Pemenune
(oroxummgeckue mporeccsl. PoToarccorays 1 3a1a4. 3amuTa
(oTonu3. 3aKoHBI (POTOXMMHUH, 3aKOH 1a00paTOPHBIX
(hOTOXMMUYECKON IKBUBAJICHTHOCTH DWHIITEHHA- pabor.
[rapka. KBanToBelit Beix0a. Kunernka Pemenne
IIPOLIECCOB, MPOUCXOISAIINX C YIaCTHEM IIPUMEPOB.
(hoTOBO30YXKIEHHBIX MOJIEKYI. Bonpocsl o
Cencubunuzaropsl, CeHCHOMITA3UPOBAHHBIC paszgeny
(doroxummgeckue peakuni. OCHOBHBIE Pa3THIHS
peaxumii ¢ GOTOXUMHUYECKIM U TEPMUIECKUM
MHUIMKpOBaHHEeM. POTOXHMHUYECKHUE MTPOLECCH B
aTMocdepe, HOTOCHUHTE3.

Iennsle peakuuu, MIpUMeEphl peakuui,

MIPOTEKAIOIIHX 110 LIETHOMY MEXaHU3MYy.

Oco0eHHOCTH U OCHOBHBIE CTaIuH LIEMHbBIX

peakmuii. MexaHn3M 3apOKACHHS, Pa3BUTHS U

00pbIBa 1IeTIeld. 3BE€HO LIeMH, IJTUHA [ETIH.

HepasBeTBneHHble U pa3BeTBICHHbBIC LIETTHBIE

peakunu. Kunetnka Hepa3BeTBIEHHBIX LIEMTHBIX

PpeaKIuii, TMMUTHPYIOIAs CTAANs

HEepa3BeTBJICHHON 1enHON peakuuu. CTaauu

Pa3BETBIIEHHON LIEMHON peakuuu. 3aBUCUMOCTb

CKOPOCTH Pa3BETBIICHHBIX IETTHBIX PEAKIIUHA OT

BpeMeHU. CTalluOHApHBIN U HECTAlMOHAPHBII

PEKUMBI TEUSHUS peakuu. BiusHue

TeMIIepaTyphl U JaBJICHUs HAa CKOPOCTh LIEMTHBIX

peakuuit

/Tema/

9.2 DOTOXUMHUUYECKHE U LIeTTHbIE peakiuu /JIex/ 4 YK-3.4-3 JIT.1J11.2 YeTHbli onpoc
VYK-8.4-3 JI1.3 J11.4
VK-1.4-3 3132
9.3 Pemenne 3anau o reme /IIp/ 16 YK-3.4-3 JI1.1JI1.2 | Pemenue 3amaq

VK-3.4-Y JI1.3 J11.4
YK-3.4-B 2122
VYK-8.4-3
VK-8.4-Y
YK-8.4-B
VYK-1.4-y
YK-1.4-B

9.4 M3ydeHne KoHCIIEeKTa JIEKIMA U PEeKOMEH1yeMOi 3 VK-3.4-3 JI1.1 JI1.2 Pemenne

mutepatypsl. [loaroroska k sx3zameny /Cp/ YK-8.4-3 JI1.3 MIPUMEPOB.
YK-1.4-3 JI1.4J12.1 Bonpocsl o
21032 pasneny
Paznea 10. Ilpome:kyTouHas aTrecTanus
10.1 Ok3amen /Tema/ 0
10.2 ITonroroBka k ax3ameny /Cp/ 54 JIL.1J11.2
J1.3
JI1.4J12.1J13.
1
10.3 Koncynbranus k sx3ameny /MKP/ 0,25 JIT.1J11.2 YcTHbI 0TBET
JI1.3J11.4 o
YTBEP>KACHHBIM
ouseram,
chopmyIrpoBa
HHBIM C YIeTOM
coJepKaHus
yaeOHOH
JICTIATUTNHBI
10.4 Dk3amMeH /JK3aMeH/ 8,75

Paznen 11. Teopuu xumMuyeckux peakumii




11.1 TepMUHBIL, OIIPEIEICHNs, OCHOBHBIE 3aKOHBI. 0 VYernslii onpoc.
Teopust aKTUBHBIX CTOJIKHOBEHHH. 3amura
BumornexynsapHbIe peakui, MOHOMOJIEKYISIPHEIC 11a60paTOPHBIX
peaxiun. Cxema Jlnmanemana. Teopus pabor.
aKTUBUPOBAHHOr0 KoMruiekca /Tema/ Pemenue

IIPUMEPOB.
Bonpocs! o
pasneny
11.2 Teopun xumMudeckux peakuuii /Jlex/ 4 YK-3.4-3 JIL.1J11.2 YceTHbli onpoc
VYK-8.4-3 JI1.3 J11.4
YK-1.4-3 3132

11.3 Teopun xumMudeckux peaknuii /J1ab/ 4 VK-3.4-3 JI1.1 JI1.2 OTtueTsl o
YK-3.4-Y JI1.3 na0opaTopHBIM
YK-3.4-B JI1.4J13.1 paboram.
YK-8.4-3 21032 3amura
YK-8.4-Y 1abopaTOPHBIX
YK-8.4-B pabor
VYK-1.4-Yy
VK-1.4-B
11.4 W3yyeHne KOHCIIEKTa JIEKIMH U pEKOMEHTyeMOM 1 VK-3.4-3 JI1.1 J11.2 Pemenue
mutepatypsl. [loaroroska k 3auery /Cp/ YK-3.4-Y JI1.3 MIPUMEPOB.
YK-3.4-B JI1.4J12.1 Bonpocsl o
VK-8.4-3 21032 pazneny
YK-8.4-Y
YK-8.4-B
YK-1.4-VY
VK-1.4-B
Paznen 12. 'oMoreHHbIii KaTaan3
12.1 Onpenencnue karaau3za. OOIIHe TPUHIHITBI 0 YcTHBIN orpoc.
kaTai3a. OCHOBHBIE 3aKOHOMEPHOCTH 3ammra
KaTaIUTUIECKUX peakiuii. BiusHue karanuzaropa 1abopaTOPHBIX
Ha TEPMOAMHAMHUYECKHE U KUHETHYECKHE pabor.
XapaKTEPUCTHKHA XUMUYCCKUX PEAKITHH. Pemrenne
CenexkTUBHOCTD JCHCTBUS KaTalln3aTopa. TIPUMEPOB.
Karanutuueckast akTUBHOCTb, y/i€JIbHAs Bonpocsl o
KaTaJIUTUIECKasi aKTUBHOCTh. CIUTHBIN U paszgeny
Pa3eTbHBIN MEXaHU3MBbI KaTATUTHICCKUX
peakuuii. Karanutuueckue KOHCTaHTbI CKOPOCTH
peakuuu. Conesoit a3 dekt /Tema/
12.2 Karanus. 'omorenuslit karaaus /JIex/ 4 YK-3.4-3 JIT.1J11.2 YcTHBIi onpoc
VYK-8.4-3 JI1.3J11.4
YK-1.4-3 01032

12.3 T'omorennslii katanuz /J1ab/ 8 YK-3.4-3 JIL.1J11.2 OT4eTs IO
YK-3.4-V JI1.3 1abopaTOPHBIM
VK-3.4-B JI1.4713.1 paboram.
YK-8.4-3 01032 3ammra
YK-8.4-Y 1a60paTOPHBIX
VYK-8.4-B pabor
VK-1.4-Y
VK-1.4-B

12.4 M3ydeHne KoHCIEKTa JIEKIMA U pEeKOMEH1yeMOM 17 YK-3.4-3 JIL.1J11.2 Pewenne

nuteparypsl. [ToaroroBka k 3auery /Cp/ YK-8.4-3 JI1.3 MIPUMEPOB.
VK-1.4-3 JI1.4J12.1 Bompocst o
01032 pasneny
Paznen 13. @epMeHTATHBHBIH KaTAIN3

13.1 OO11He cBeIeHUs 0 KUHETHKE U MEXaHHU3MaX 0 YcTHBIH orpoc.
(hepMEHTATUBHBIX peakiui. Y paBHEHNE Pemenune
Muxasnuca. Koncranra Muxasnuca. IIPUMEPOB.
Wurubuposanue: KOHKYpeHTHOE, Bomnpocs! o
HEKOHKypeHTHOe. CXeMBI KaTann3a ¢ paszneny
nHruduposanueM /Tema/

13.2 Karamms. @epmentaTuBHEIH KaTamn3 /Jlex/ 4 JI1.1 J11.2 VYernsli onpoc

JI1.3 J11.4

01052




133 W3yyeHne KOHCIIEKTa JIEKIMH U pEKOMEHIyeMOil 17 JI1.1J11.2 Pemenue
nuteparypsl. [Toaroroska k 3auery /Cp/ JI1.3 MIPUMEPOB.
JI1.4J12.1 Bonpocs! o
01032 pasneny
Pa3nen 14. I'eTeporeHHbli kaTaan3
14.1 CKOpOCTh reTepOreHHO-KaTAIUTUYECKON peaKInu. 0 YcTHBIN orpoc.
THITBI TeTePOTeHHBIX KaTaIn3aTOPOB. 3aKOH 3ammra
JEMCTBYIOUINX TTOBEpXHOCTEH. Poib agcopOuum B 1ab0opaTOPHBIX
reTeporeHHoM mporiecce. KiHeTrka reteporeHHo- pabor.
KAaTATATUICCKUX PEAKIUHA, HE TMMUTHPYEMBIX Pemrenne
nuddysueir. OtpaBenne katanau3aTopoB. OCHOBEI IIPUMEPOB.
Teopuii kaTanusa (teopuu A.A. banannuna, H.W. Bomnpocs o
Kobo3eBa) /Tema/ pasaeny
14.2 Karanus. I'eTeporennslii katanus /JIex/ 4 YK-3.4-3 JIT.1JI1.2 YcTHBIi onpoc
VK-8.4-3 JI1.3J11.4
YK-1.4-3 01032
14.3 I'ereporennsrii katanus /J1ad/ 4 YK-3.4-3 JIL.1J11.2 OT4eTs IO
VYK-3.4-V JI1.3 n1a00paTOpHBIM
VYK-3.4-B JI1.4J13.1 paboTam.
YK-8.4-3 2122 3amura
VYK-8.4-V J1a00paTOPHBIX
YK-8.4-B pabor
VK-1.4-Y
YK-1.4-B
14.4 W3yyeHne KOHCTIEKTA JIEKIHI U pEKOMEHTyeMOit 1 VK-3.4-3 JI1.1JI11.2 Pemenne
muteparypsl. [ToaroroBka k 3auetry /Cp/ YK-8.4-3 JI1.3 TIPUMEPOB.
VK-1.4-3 JI1.4J12.1 Bonpocs o
01032 pazneny
Paznean 15. IlpoMe:kyTOuHas aTTecTALMSA
15.1 Ox3ameH /Tema/ 0
15.2 INoaroroska k 5k3aMeHy /OK3aMeH/ 35,65 JI1.1J11.2
JI1.3
JI1.4J12.1J13.
1
2132
15.3 [IpoBeneHye KOHCYIbTAIIMN TIEPE 2 JI.1J11.2
sk3ameHoM /KHc/ JI1.3J11.4
154 Ipuem sx3amena /MKP/ 0,35 JI1.1 J11.2 VCTHBIH OTBET
JI1.3J11.4 o
YTBEPIKICHHBIM
ouseram,
chopmyrpoBa
HHBIM C Y4ETOM
COIepIKAHUS
yaeOHOH
JUCTIATUINHBI

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

®DOoHJI OLICHOYHBIX CPEACTB MpHBeAcH B [IpunokeHnu Kk pabouei mporpaMMme IUCIMIUIAHEI (CM. TOKYMEHT «OLIeHOYHBIC

MaTCpraJIbl IO JUCHUIITINHE «Duznueckas XI/IMI/IH»).

6. YA4AEBHO-METOJJUMYECKOE U UH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi imTeparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpI:I, COCTaBUTCIIN

3arnaBue

WznarenncTBo,
rof

KomnuecTBo/
Ha3BaHME

9bC




No ABTOpBI, COCTABUTENH 3arnaBue UsnarensctBo, | KommuectBo/
ron Ha3BaHUE
3bC

JI1.1 | Apxunosa, H. B., dusnyeckas XMMHUs : yueOHOe mocodre Capartos: 978-5-7433-
Kocobynckwit, 1. [1. CapaToBcKHit 3370-7,

rocygapcTBeHH | http:/www.ip
Bl rbookshop.ru/
TEXHUYCCKUN 108705.html
YHUBEPCUTET

nmenu 10.A.

l'arapuna, 56C

ACB, 2020,

160 c.

JI1.2 | Apxumosa, H. B., dusndeckas Xumus : yaeOHOe mocodue Capatos: 978-5-7433-

Kocobyackuii, U. J1. CapaTtoBcKHit 3370-7,
rocymapcTBeHH | https:/www.i
BIid prbookshop.r
TeXHUYECKUN u/108705.htm
YHUBEPCUTET 1
nmenu FO.A.
Iarapuna, ObC
ACB, 2020,
160 c.

JI1.3 | Jlunun, B. A., Oduznueckas XUMUs1. DIEKTPOXUMHS : yaeOHOe TTocodre CaHkT- 978-5-91646-
CmupHOBa, A. 1., IMetepOypr: 214-2,
CycraBoBa, T. A. CaHkT- https://www.i

IetepOyprcku | prbookshop.r
i u/118426.htm
rocynapcTBeHs |1

Bl

YHUBEPCHUTET

MIPOMBIIILICHHBI

X TEXHOJIOTHH U

nu3aitaa, 2020,

95 c.

JI1.4 |IToxposckas, E. H., Ou3ngeckas xumus. XuMHs aTMocheps! : yueOHoe mocodue Mocksa: 978-5-7264-
Bensnosa, T. T MUCU-MI'CY, |3467-4,

At TTu Ap https://www.i
Menua, 9bC prbookshop.r
ACB, 2024, u/140533.htm
109 c. 1
6.1.2. Jlono,iHuTEIbHAS JIUTEPATYpa
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsparensctBo, | Konmnuectso/
rox Ha3BaHUE
OBC
JI2.1 |bepe3oBuyk A. B. Ousndeckas XuMus : yaeOHOe Tocodne Caparos: 978-5-9758-
Hayuanas 1816-4,
kuura, 2019, http://www.ip
159 c. rbookshop.ru/
81087.html
6.1.3. MeTtoguueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznatensctBo, | KommuecTso/
ron Ha3BaHHUE
3BC

JI3.1 |Jlorunos B.C., duznuecKast XUMHUS : METOJI. yKa3. K J1ab. paboram Ps3ans, 2014, o1

Tperysnos B.P. 44c.
6.2. [lepeyens pecypcoB HHGPOPMALHOHHO-TETEKOMMYHUKALIMOHHOI ceTn "UHTepHeT"
31 | OnexrponHO-OmbIMoTeuHas cuctema «IPRbooks», pexum noctyma — ¢ moboro koMm-nsiotepa PIPTY 6e3 mapois, u3 cetn
HHTEPHET [0 MapoJro. —
02 | DnexTpoHHO-OMbIMOTEYHast cucteMa «JIaHby, pexuM gocTymna — ¢ Jrdoro komnbio-tepa PIPTY 6e3 napons. —




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 P[H(l)OpMalIHOHHLIX CIIPaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsb JIMLIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevyeHusi, B TOM YucJie
0TEe4eCTBEHHOT0 MPOU3BOACTBA

HaumenoBanue Onucanue
OmneparronHas cucrema Windows Kommepueckas nuiieH3us
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Office KomMepueckast TAIIEH3HS
SMathStudio Csob6oxuoe ITO

6.3.2 Ilepeyenb HHPOPMATMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Uudopmanmonno-npasosoii moptan TAPAHT.PVY http://www.garant.ru

6.3.2.2 |Cucrema Koncynprantllitoc http://www.consultant.ru

6.3.2.3 |CnpaBounas mpaBoBas cuctema «Koncynasrantllimtoc» (moroBop o6 unpopmaumonHoil noanepxkke Nel342/455-100 ot
28.10.2011r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUTIJIMHBI (MO YJIA)

321 y4eOHO-aAMUHHUCTPATHBHBII KOpIyc. ydeOHas aygWTOpUS IUIS MPOBEIACHUS 3aHATHH JICKIIMOHHOTO M CEMHHApPCKOTO
THMNA, TPYINOBBIX M MHAUBH-AYaJbHBIX KOHCYJIBTAllMH, TEKYLIEro KOH-TPOJIsl M MPOMEXYTOUHOM aTTectanuu 44 mecra,
mpoekrop Optima EW775, oskpaH, MapkepHas JI0CKa, MECTO Ui MpPerojaBaTels, OCHAICHHOC KOMITBIOTEPOM,
JKHJIKOCTHBIN Xpoma-Torpag Cratiep n UK @ypre-criekrpomerp ®CM2202

326 y4eOHO-aIMMHUCTPATHBHBIH KOpIyc. ydeOHas mabo-paTopusi, OCHANICHHas Ja0OpaTOpHBEIM O00OpYyHOBaHHEM,
MOMEIIeHHe IJIs XpaHeHus yueoHoro obopynosanus [Tanens LCD Philips,

MapKepHasl 10CKa,

MECTO JUIA IIpeTiofaBa-Teis, ocHameHHoe koMnbioTepoM (Intel Core 15/4Gb), BRITSDKHBIE IKAQHI,

2 quctmuatop [19-4-02 “OMO”, Habop mabopaToOpHON MOCYIAB! Ul MHAWBHUAYaNbHOH pPabOTHI, PEaKTUBBI, HEOOXOAUMEIE
JUISL BBITIOJTHEHHMS pador,

mxa¢ cymmneHb SNOL 58/350 LFN,

Becsl OHAUS PA 214, aHauTHYECKHE C TIOBEPKOH,

Becbl OHAUS TA 152 B KOMIUIEKTE C THUpEi

328 y4eOHO-aAMUHUCTpPATHBHBIA Kopmyc. 11 paboumx wmect (koM-mbtoTepHbIii Kiacc (Intel Core 15/4Gb)) ¢

3 BO3MOXKHOCTBIO TIOAKIIIOUCHHS K ceTh «VHTepHeT» M obecrmedeHHeM [OCTy-TIa B JIIEKTPOHHYIO HH-(OpManHOHHO-
obpasoBarensHyto cpexy PITPTY
414  yueOHO-aAMUHHCTPATUBHBIA  KOpmyc.  Y4eOHass  ayguTopusi  JUid  [poOBeNeHHs ~ Y4eOHBIX  3aHATUH

CrienuanusupoBanHas Meoesb (40 mocaouHbIX MECT), MArHUTHO-MapKepHast TOCKa, IKPaH.

Mynsrumenuiiastii mpoektop (NEC AOC 2050W)

[K: Intel Pentium G620/4Gb — 13 mT

BosmoxxHOCTR mOAKMIOUEHHS K ceTh VIHTepHeT M o0ecledeHueM JoCTylna B JIIEKTPOHHYIO HH(OpMalHuOHHO-
obpazoBarenbHyto cpeay PITPTY

8. METOAUNYECKHE MATEPUAJIBI I1O JUCIUITJIMHE (MOAYJIIO)

Metoandeckue yka3aHus npuBeaeHs! B [Ipunoxennu k paboyeil mporpaMmme JUCHUTUINHBI

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3MIEKTPOHHOW NMOAMMCHIO

noanncAHO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnagumuposHa, MpexkTop MNpocTas noanucb
3ABEAYIOLLNM OMLL

KA®E/PbI

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, BopobbeBa EneHa BnagumuposHa, AnpekTop MpocTas noanucb
3ABEZYIOLLMM oOMLU

BbIMYCKAIOLLIEN

KA®E/IPbI




