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'JTACOBAHO YTBEPXAIO
3aB. BeIIyCcKaromien kadeapot [Ipopexrop o YP
A.B. Kopsuko

duznueckass XuMus

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi XuMHYEeCKOH TEXHOJIOrHI

VYueOHsIit m1aH z18.03.01 22 00 XT2.plx
18.03.01 Xumuyeckast TEXHOIOTHS

Kamnpuxars O0axajiaBp

Dopma 00ydeHHs 3209HAs

OO6mast TpyJ0EMKOCTh 10 3ET

PacnipenesieHne 4acoB AMCHHUIUIMHBI 0 Kypcam

Kypc 1 2 3
Uroro
Bun 3angarui VII | PIT | VII Pl VII Pl

Jlekuun 2 12 (10 10 4 4 16 16
JlaboparopHbie 8 8 4 4 12 12
[Ipaktuueckue 8 8 8 8
Koncynbranuu 4 4 4 4
Wnas KOHTaKTHAS 0,7 (0,7 [0,25(0,25(0,95 (0,95
pabota
Uroro ayn. 2 (2 (30,7 130,7 8,25 |8,25 |40,95 | 40,95
Konrakrnas padora |2 |2 |30,7 | 30,7 | 8,25 | 8,25 | 40,95 [ 40,95
Cam. pabota 34 134|148 [ 148 |86 86 268 268
Yackl Ha KOHTPOJIb 17,3 (17,3 | 3,75 3,75 [ 21,05 | 21,05
Konrponsnas 20 |20 10 (10 (30 30
pabota 3a04HUKHI
Hroro 36 |36 |216 (216 | 108 [ 108 |360 360

r. Psa3ans




IIporpammy coctaBun(u):

cm. npen., Jlocunoe Braoucnas Cepeeeguy

Pabouas mporpamma AUCITUTUTAHBI
Pduznueckast XUMHS

paspaborana B coorBercTBru ¢ ®PI'OC BO:

®I'OC BO - 6akanaBpuart 1o HanpasieHuro noarorosku 18.03.01 Xumuueckas rexnomnorus (npuka3 Munobpaayku Poccun ot
07.08.2020 r. Ne 922)

COCTaBJICHAa Ha OCHOBaHUH y4eOHOr0 TUIaHa:
18.03.01 Xumunueckass TCXHOJIOTHS

YTBEPKIIEHHOTO YYE€HBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokon ot 30.06.2022 1. Ne 5
Cpox petictus nporpammsl: 2022-2027 y4.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



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

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2024-2025 yue6HOM IOy Ha 3aceIaHuu Kadeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom or 2026 . Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1

HeJ’II/I U3Y4YCHUSA TUCHUIIIINHBIL:

1.2

H3y4YCHHE TEOPETUUECKUX U 3KCIICPUMEHTAJIbHBIX METOI0B, HAIIPABJIECHHBIX Ha YCTAHOBJICHUE 3aKOHOMEPHOCTEN
XMMHYECKHAX PEaKIHi U COMyTCTBYIONINX UM (DM3UUECKUX SBICHHI;

1.3

MOJIYy4YCHHC 3HAHHH 110 (I)yH)IaMeHTaJ'ILHBIM 3aKOHaM (I)I/ISPI‘ICCKOI;‘I XHMHUU U MIPAKTHYICCKUX HABBIKOB UX ITPUMCHCHMUS.

14

3amaun QUCIUITINHEL:

1.5

q)OpMI/IpOBaHI/Ie MpEACTABJICHUA O 3aKOHOMCPHOCTAX MPOTECKAHUSA XUMHUYCCKUX, q)I/I?:I/IKO-XI/IMI/I‘-IeCKI/IX " KOJUIOUIHO-
XUMHUYECKUX MPOLICCCOB;

1.6

(opMupoBaHNE 3HAHUI 0 3aBUCHMOCTH MEXIY CTPOSHHEM, YHEPTeTHUCCKUMH XapaKTePUCTHKAMH XUMHIECKUX CBA3EH 1
PEaKIHOHHOI CIIOCOOHOCTHIO BEILIECTB;

1.7

(opMupOBaHUE 3HAHUI O 3aBUCHMOCTH BIHMSHUS PAa3THIHBIX (PAKTOPOB HA CKOPOCTH M MEXAHU3MBI XUMHYIECKUX PEAKIIHI;

1.8

OBJIaICHNEC HaBbIKAMU IIPUMCHCHUS TCOPCTUICCKUX 3aKOHOB K PECIICHUIO MPAKTUYICCKHUX BOIIPOCOB XUMHAYECKON
TCXHOJIOTUH.

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

ukn (pazmoen) OIT: | b1.0

21

TpeGoBanus K npeABapUTEJILHON MOATOTOBKE 00y4aI0IIErocsi:

2.1.1

Z[J'IH OCBOCHHA NUCHUILINHBI 06y‘lalOHlH171CH JOJIDKCH:

2.1.2

3HATh:

2.13

- muddepeHInanbHOe U HHTETPAIbHOE HCUUCIICHUE;

2.14

- 3aKOHBI O0IIEH XUMUY;

2.1.5

- OCHOBHBIC 3aKOHBI U MOJCIIN CTPOCHUA aTOMa U MOJICKYJI,

2.1.6

- METOZBI COCTABIICHHS M PEIIeHHs An(PepeHINATEHBIX YpaBHEHIH

2.1.7

YMETB:

2.1.8

- COCTaBJIATH U p€lIaTh Pa3JIMYHbIC BUABI ypaBHCHHﬁ;

2.19

- IPUMEHSTh 3aKOHBI O0ILEH XUMHU;

2.1.10

- IPUMEHATH OCHOBHBIC 3aKOHBI U MOACJIN CTPOCHUS aTOMa U MOJICKYII;

2.1.11

BJIaJACTh:

2.1.12

- METOIAaMH penIeHus AnGepeHITHATEHBIX YpaBHEHHH;

2.1.13

- 3aKOHOMEPHOCTAMU 0611.[6171 XUMHU;

2.1.14

- OCHOBHBIMH METOJaMHU MAaTCMAaTHYCCKOI'O aHaJIM3a.

2.2

JucuunanHbl (MOIYJIM) U MPAKTHKH, IJI51 KOTOPBIX 0CBOEHHE TAHHOM THUCHUILITHHBI (MOXYJIs) HEOOXOTUMO KAK
npeIecTByolee:

221

MaTepHaHOBez[eHne 1 3al1yUTa OT KOPPO3UH

222

[IpousBoacTBEHHAs IPAKTUKA

223

[Iporueccr! u annapaTsl XUMUYECKON TEXHOJIOTMH

224

CHeKTpaJ'H)HI)Ie MCTOJbI aHAJIN3a

225

TexHomornveckas (IPOEKTHO-TEXHOJIOTHIECKas )

226

TpCXMepHOG MOJCIMPOBAHNUC B MHKCHCPHOM Oq)OpMJ'[eHI/II/I IIpoLEecCcoB XUMHYCCKON TEXHOJIOTHI

227

XUMHYECKHE PEaKTOPBI

228

Hay‘lHO-HCCHeZ[OBaTCHLCKaH pa60Ta

229

[ToaroroBka K mporeype 3aluThl | 3alIMTa BHITYCKHON KBANU(UKAIIMOHHON pabOThI

2.2.10

Hpe,Z[I[I/IHHOMHa}I TIpaKTUuKa

3. KOMIIETEHIIUA OBYYAIOLIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCHUITJIMHbBI

(MO YJIST)

YK-1: CniocoGeH ocymecTB/ISITh NOUCK, KPUTHYECKUI aHAIU3 U CUHTE3 HH(pOpMaiu, NPUMEHATH CUCTEMHBbIH MOAX0/ 1JIs1

peuieHHus MOCTABJICHHBIX 3a/1aY1

VK-1.4. IlpuMeHsieT CHCTEMHBI OAXO0/ IPU aHAIU3€ HAYYHO-TEXHHYECKOIl U IPOEKTHO-TEXHOJIOrn4ecKoii nudopmanuu




3HaThL

CHOBHBIC TPHHIUITBI aHAIN3a HAYYHO-TCXHUYECKOH U MPOCKTHO-TEXHOIOMMYECKON JIMTEPaTYpPhl [0 TEMATHKE HCCIICIOBAHUIT
YMmeTh

AHATM3UPOBATh HAYYHO-TEXHUYECKYIO U MPOSKTHO-TEXHOIOTMUECKYI0 HH(OPMAIUIO C UCTIONB30BAHUEM METOJIOB CHCTEMHOTO
MOAX0/1a

Baanern

HaBBIKAMU TOHCKA U CHCTEMAaTH3allMU HAYYHO-TEXHHYECKOH M MPOEKTHO-TEXHOJIOTHYEeCKOH WH(OpPMAIUU C IPUMEHEHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTHI

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 TIPaBMJIa B3aUMOJICHCTBHS KOJUIET B KOJUIEKTUBE

YMmerh

KOOIIEPUPOBAThCS C KOJUIeraMHu, paboTaTh B KOJJIEKTHBE

Baanern

METONIAMH H CTIIOCO0aMH TIOCTPOCHHUS MPABHIIBHOTO, KOPPEKTHOTO JOKA3aTEIbCTBA

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

HpaBHiIa TEXHUKH O€30IIaCHOCTH, MPOMU3BOACTBEHHON CAHUTApUH, TOXKApHOH OE30IMaCHOCTH M HOPMBI OXPaHBI TpyAa MpH
BBINOJTHEHUH JIAOOPATOPHBIX PabOT MO JUCLUILINHE

Ymerb

obecrieunBath Oe3omacHyro padoty ¢ JIBXK, cTeknsHHOW mocy/oi, Ha CTeHIax, MOJKIIOYSHHBIX K dJIEKTPHUECKIM, BOIOMPOBOIHBIM
WU KaHAJIU3allUOHHBIM CETAM

Baapers

HaBBIKAMH 0€30ITacHOW PadOTHI Ha TEXHOJIOTMYECKOM O00OPYIOBaHUH

OIIK-2: Cnoco0eH uCIoIb30BaTh MATEMAaTHYEeCKHe, (pu3uueckue, PU3NKO-XUMUYECKHE, XHMHYeCKHE MeTObI /151 PellleHusl
3a/a4 npogeccHoHAILHOM JesATeIbHOCTH

OIIK-2.3. Ucnonb3yeT puznko-xuMuyeckre 1 XMMHYeCKHe MeTObI [JIsl pelieHus 3a1a4 npogeccuoOHAIbHOM AeATeJIbHOCTH

3Harthb

(hU3UKO-XUMUYECKUE M XMMUYECKHE METOABI AJISl PeleHHs 3aAa4 MpoPecCHOHANBHON NesITeNbHOCTH

YMmeTh

WCTIONIb30BaTh (PU3UKO-XMMUYECKUE M XMMUYECKAE METOBI JIJIS PeICHHS 33724 MPOPEeCCHOHANBLHON NesITebHOCTH
Baanern

(hUBUKO-XUMUYECKUMHI M XUMUYECKUMH METOAAaMU JJIsl PEeLIeHUs 3aAa4 MPpOoPecCHOHANBHON JesTeNbHOCTH

OIIK-5: CnocodeH ocymiecTBIATh IKCIIEPUMEHTATbHbIC HCCIeJ0BAHUS M HCNILITAHUS 110 32IaHHOI MeTOHKe, IIPOBONTH
Ha0J/II0JJeHUS] U U3MePeHHUsI C Y4eTOM TPeOoBaHUi TeXHUKHU 0e3011aCHOCTH, 00padaThIBATh U HHTEPIPETUPOBATH
JKCIEPUMEHTAJIbHbIC JAHHbIC

OIIK-5.2. O6padaTbiBaeT M MHTEPIIPeTHPYeET IKCIIEPUMEHTAJIbHbIE JaHHbIE

3narTh

CTII0CO0BI 00Pa0OTKM M WHTEPIIPETAINH AKCIEPHMEHTAIBHBIX JTAHHBIX
Ymers

00pabaThIBaTh M MHTEPIIPETUPOBATH SKCIICPHUMEHTAIBHbIE JaHHbBIC
Buaners

MeTo/laMi 00pabOTKH ¥ MHTEPHPETALNH IKCIEPUMEHTAIbHBIX JTaHHBIX

B pe3yabTrare ocBOeHHS THCHUTIHHBI (MOAYJISA) 00yJAIOMIMIiCS T0JKEH

3.1 (3HaTh:

3.1.1 | MexaHU3MBI XUMUYECKHUX PEAKIHH, TPOUCXOMAIINX B TEXHOIOIMYECKUX MPOIECCaX U OKPYKAIOIEM MHPE, OCHOBBIBAsICh
HA 3HAHUAX O CTPOCHMH BEILECTBA, IPUPOJEC XMMUYECKON CBSA3U M CBOMCTBAX Pa3JIMYHBIX KJIACCOB XUMHUYECKHX
3JIEMEHTOB, COEIMHEHUH, BELIIECTB U MAaTEPHAJIOB;

3.1.2 (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG U XUMHUYCECKUEC METOAbI I pCIICHUA 3ada4 HpO(i)eCCI/IOHaJ'IBHOI‘/'I JACATCIIBHOCTH,

313 OKCNIEPUMCHTAJIBHBIC METOAbI UCCIICAOBAHUA 10 3aJJaHHOM METOOUKE, ITPOBOANUTH Ha6J'IIO,HeHI/IH " U3MEPEHUA C YICTOM
Tpe60BaHPIﬁ TCXHUKHU 6630HaCHOCTI/I, 06pa6aTLIBaTB W UHTCPIIPETUPOBATH IKCIICPUMEHTAJIBHBIC TaHHBIC,

3.1.4 | ciocoOb1 00pabOTKU M HHTEPIPETALNH SKCIIEPUMEHTAIbHBIX JAHHBIX.

3.2 | YmeTh:




3.2.1 | aHaIM3KMPOBATH U UCIIOIB30BATH MEXaHU3MbI XUMHUIECKUX PEAKIIUH, IIPOUCXOIANINX B TEXHOIOTMUECKUX IPOIECcax U
OKpPY>KaroIeM MUPE, OCHOBBIBASICh HA 3HAHHUSX O CTPOSHHHU BEILECTBA, IPUPOJIE XMMUUECKON CBSI3U U CBOICTBAaxX
Pa3IUYHBIX KJIACCOB XUMHYECKHUX IEMEHTOB, COEJUHEHNH, BEIIECTB U MaTEPHAIIOB;

3.2.2 | ncrionp30BaTh GPU3MKO-XUMHYECKUE U XMMHUIECKHE METO/IBI JUISl PELICHHUS 33714 PO(eCcCHOHAIBHOM AesTEIbHOCTH;

3.2.3 | ocymecTBIATh SKCIIEPIMEHTAIBHBIE HCCIEOBAHMUS U HCIIBITAHUS 110 3aJaHHOW METOIUKE, TIPOBOAUT HAOIIIOACHHS 1
H3MEPEHUs C y9eTOM TpeOOBaHHH TEXHUKH O€30IacHOCTH;

3.2.4 | o6pabaThIBaTh U HHTEPIPETUPOBATH IKCIICPHMEHTAIBHEIE JaHHEIC.

3.3 | Baagern:

3.3.1 | MeTOnaMu aHaIHM3a MEXaHU3MOB XUMHUYECKUX PEaKIUil, MPOMCXOIAIIUX B TEXHOIOTMUECKHX MPOLECCaX M OKPYXKAIOIIEM
MHpE, OCHOBBIBASICH Ha 3HAHMUAX O CTPOSHHH BEIIECTBA, IPUPOJEC XUMIUIECKOH CBS3M M CBOMCTBAX PA3IIMYHBIX KJIACCOB
XMMHUYECKUX DJIEMEHTOB, COSANHEHNUH, BEIIECTB U MaTePUAIIOB;

3.3.2 | pU3UKO-XUMHYECKUMH ¥ XUMUUECKUME METOAAMH ISl PELICHNS 33124 PO eCCHOHANBHOI eI TeIbHOCTH

3.3.3 | MeTopamMH1 SKCTIEpUMEHTAITBEHOTO UCCIIEIOBAHMUS ¥ UCIIBITAHNUS 110 331aHHOH METOMKE, HAOIIOACHHS 1 H3MEPEHUS C
yaeToM TpeOOoBaHNH TeXHUKU 0€30MacHOCTH;

3.3.4 | MeTomaMu 00pabOTKH M HHTEPIPETAIINN SKCICPUMEHTAIBHBIX TaHHBIX.

4. CTPYKTYPA U COJEPKAHUE JUCIUIIJIMHBI (MO YJISA)
Kon HaumenoBanmue pa3nenoB u Tem /Bua 3auatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kype 1070 KOHTPOJISt
Paznen 1. Beenenue
1.1 IIpenmert u copepxanue pusuueckoit xumun. Ee 1 0 Pemenue
OCHOBHBIE pa3Jienibl. 3HaueHHe GU3MIECKOH XUMHUH MIPUMEPOB.
JUTSL TEXHOJIOTHH. MeTobI (DM3HYEeCKON XMUMHUH: Bormpocsr o
T€PMOAMHAMUYECKH, CTATUCTUYECKUNA 1 paszneny
KBaHTOBO-MeXxaHn4eckuil. Ponp poccuiickux
VYCHBIX B pa3BUTHH (u3ndeckor xumuu /Tema/
1.2 M3ydeHne peKOMEeH1yeMOH JTUTepPaTypHI. 1 15 OIIK-2.3-3 JI1.3J12.1 Pemenune
IMoxroroka k 3x3ameny /Cp/ OIIK-5.2-3 J12.2 J12.3 MIPUMEPOB.
YK-1.4-3 J12.4 J12.5 Bomnpocs! o
YK-3.4-3 2132 pazneny
VYK-8.4-3
Paznea 2. OcHOBBI XUMHYECKOM
TepMOAUHAMHMKH




2.1

OcHoBHbIe OHATHS. [1epBblif 3aK0H
TepMOIUHAMUKHU. DHTanbnus. 3akoH I'ecca u ero
ciectBrs. CTaHIAPTHBIE COCTOSHUS 1
CTaH/IapTHBIE TEIUIOTHI XUMUUECKUX PEaKIHil.
TemmnoBsie 3¢ dexTsl. TermnoeMKkocTs.
HHTepnonsoHHbIE yPaBHEHUS TEMIOEMKOCTH.
PacueTs! TemnoBhIX 3¢ exToB peakiuid. TadauIs!
CTaHJapTHBIX TEPMOJMHAMUYIECKUX BEIHIHH U UX
HCIIOIb30BAHUE B TEPMOANHAMUYECKHUX
pacuerax.IIpomeccel paBHOBECHBIE 1
HEpaBHOBECHbIE, 00paTHMBIC U HEOOpATUMEIE,
CaMOIPOU3BOIBHBIC U HECAMOIPOU3BONBHBIE.
Bropoii 3akoH TepMOAMHAMUKHI. DHTPOIUS U €€
OCHOBHBIE cBO¥cTBa. OOOCHOBaHHE BTOPOTO
3aKoHa TepmoarHamuku. Teopema KapHo-
Knaysuyca. DHTponus kak KpUTEpHUA paBHOBECHS
1 HaIpaBJICHAS CaMOIIPOM3BOJIFHOTO ITpoIecca B
H30JIMPOBAaHHBIX cucTeMax. TpeTuil 3aKoH
TepMoauHaMuKu. TemoBast Teopema HepHera.
IToctynar [Tnanka. Cratuctuueckas
HHTEPIPETAIHS BTOPOTO 3aKOHA TEPMOAWHAMUKH.
Oo6beaunenHoe ypasHenue I u 11 3akoHOB
TepMOIUHAMUKHU. DHeprus ['enbmronsua. OHeprus
I'm66ca. XapakrepucTuaeckne GpyHKIHUH.
VYpasuenne ['m66ca-I'ensmroneia. Pacuer
M3MEHEHHs CTaHAApPTHBIX sHepruii [mb6ca u
I'enbMronbla B XUMHYECKUX PEAKLUAX MPH
Pa3IMYHBIX TeMIIepaTypax. Y paBHCHHUS
MaxkcBeTa ¥ UX HCHONIb30BaHHUE IS BEIBOJA
Pa3IHYHBIX TEPMOANHAMUYECKUX COOTHOIICHUH.
CucTeMbI IepeMEHHOT'0 COCTaBa. XUMHUCCKUH
MIOTEHITHAJI KOMITOHEHTA CHCTEMBL. PeansHble
ra3pl. YpaBHenue Ban-nep- Baanbca.
XUMHYECKHH OTEHIIMAIl PEabHOro rasa.
@OyruTHBHOCTB, KO3 GHUIHCHT

¢yrutuBHOCTH /Tema/

Pemenue
IIPUMEPOB.
Bonpocs! o
pasneny

2.2

M3ydyeHne peKoMeH1yeMOoH JIUTepaTyphl.
ITonroroBka k 3x3ameny /Cp/

15

OIIK-2.3-3
OIIK-5.2-3
VYK-1.4-3
VK-3.4-3
VK-8.4-3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
01092

Pemenue
IIPUMEPOB.
Bonpocs! o
pasneny

Paznen 3. Xumuueckoe paBHOBecHe

3.1

OCHOBHBIE CBOWCTBA XMMUYECKOTO PABHOBECHSL.
3aKoH IeHCTBYIOMIMX MacC, TEPMOIHHAMHICCKUH
BBIBOJI. TepMoauHaMHUYecKasi KOHCTaHTa
XMMHYECKOro paBHOBecHs. [IpakTrdeckue
KOHCTAHTHI PaBHOBECHs. BinsHue naBineHns u
MIPUMECH HHEPTHOIO Ta3a Ha CMEIIEHUE
XMMHUYECKOTO PABHOBECHS. Y PaBHEHUE U30TEPMBI
XUMH4IecKoi peakuun Bant-T'odda.
TemneparypHas 3aBECHMOCTb KOHCTaHTBI
XMMHUYECKOTO paBHOBECHs. Y PaBHEHUE U300aphl U
H30XO0pBI XUMHUYECKOH peaknmu Bant-I'odda.
punun Jle llatense - bpayna. /Tema/

YerHbIi orpoc.
Pemenue
IIPUMEPOB.
Bonpocs! o
pasneny

32

Xumndeckoe paBHOBecue /JIex/

OIIK-2.3-3
OIIK-5.2-3
YK-1.4-3
VK-3.4-3
YK-8.4-3

J1.3
01092

YerHblii ompoc

33

M3ydeHune koHCIIEKTa JIEKIUN U pEeKOMEH1yeMOon
autepatypsl. [Toxroroska k sxk3ameny /Cp/

OIIK-2.3-3
OIIK-5.2-3
VYK-1.4-3
YK-3.4-3
VYK-8.4-3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.5
01032

Pewenne
IIPUMEPOB.
Bonpocs! o
paszneny

Paznen 4. @a3oBble paBHOBECHUS




4.1

IonsiTre a3bl, KOMIOHEHTA, YHCIIa CTeTIEHEH
cBobopl. [TpaBuio da3 ['md6ca. Jluarpamma
(ha30BBIX PAaBHOBECHIA AJISI OJHOKOMIIOHEHTHOI
cucremsl. TpoiiHas Touka. [Ipumenenue npasuna
(a3 I'nb6ca Kk OAHOKOMIIOHEHTHOW CHCTEME.
VYpasuenue Knaneiipona-Knaysuyca.
OmnpeneneHne KOOpIUHAT TPOIHOM TOUKH.
PaBHOBecus )KUIKOCTB - Tap B
JIByXKOMITIOHEHTHBIX cucTeMax. PacTBopumocThb
ra3oB B )XUAKOCTAX. [IpiMeHeHue 3akoHa ['eHpr K
pacTBOpaM ra3oB B JKHUIKOCTAX.

HeorpannueHHo pacTBOpHUMBIE APYT B Ipyre
xuakoctd. [eprrit 3akoH ['m06ca-KonoBanosa.
JuarpaMmsl obIriee JaBjIeHUE - COCTaB,
TeMIlepaTypa KHIICHHS - COCTaB, COCTaB PacTBOpA -
COCTaB Mapa JUlsl uaeailbHbIX pacTBOpoB. IIpaBuiio
peraara. [leperonka (pexruduxarys). JAnarpaMmmel
ob1Iiee 1aBJICHHE - COCTAB, TEMITEPaTypa KUICHHS -
COCTaB, COCTaB pacTBOpa - COCTAB Mapa JUIs
HEUICNIbHBIX PaCTBOPOB. A3€0TPOIHbIE
pactBopsl. BTopoii 3axon ['u66ca-KonoBanosa.
IeperoHka pacTBOPOB ¢ MUHIMYMOM U
MAaKCUMYMOM TEMIIEPATyphbl KUIIEHHUSI.
OrpaHnyeHHas B3aMHasi PaCTBOPHMOCTh
JKuaKocTei. J[aBieHue HAChILIEHHOrO Iapa B
CHCTEMax C OrPaHMUYEHHON PaCTBOPUMOCTBIO
xuakoctei. Cocras nmapa. J{marpamMer odniee
JIaBJICHUE - COCTAB, TEMIIEpaTypa KUIICHNUS -
COCTaB, COCTaB PACTBOpA - COCTaB Mapa Jyis
CUCTEM C OIPaHUYECHHOM B3aUMHOMN
PpacTBOPUMOCTBIO JKUKOCTEeH. [[aBieHue u coctas
Iapa HaJl CMEChIO B3aIMHO HEPAaCTBOPHMBIX
JKuakocteil. @azoBoe paBHOBECHE B
JIByXKOMITOHEHTHBIX CUCTEMAX C YYaCTHEM
TBepABIX (ha3. MneansHas pacCTBOPUMOCTD
TBEP/ABIX BEIIECTB B XKHUJIKOCTH (YpaBHEHHE
Hlpenepa). MeTon Gpu3NKO-XMMHUYECKOTO aHATH3A.
Juarpammsl coctaB-cBoicTBO. [IprHIMIIBI
HenpepsBHOCTH U cootBercTBust (H.C.
KypnaxoB). Tepmuueckuii ananu3. CHUCTEMBI ¢
OrpaHMYECHHON U HEOrpaHUYEHHOH
PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEpAOH dase.
Wzomophusm. Tums! TBEpABIX pacTBOPOB.
JuarpaMMbl MJIaBKOCTH U30MOP(HO
KPHUCTAUTH3YIOMIUXCS BenecTB. TepMUdecKuit
aHaJIN3, KPUBBIE OXJIAXKACHHS. [lnarpaMmMbl
HEU30MOP(PHO KPUCTALIU3YIOIUXCS BEIIECTB (C
00pa3oBaHUEM MPOCTOM (OHOM) IBTEKTHKH, C
00pa3oBaHNEM YCTOMYUBBIX U HEYCTOHUUBBIX
coenuHeHnit). ITocTpoeHne quarpaMMBl IIIaBKOCTH
10 KPUBBIM OXJIaXI€HHsI. DBTEKTUYECKask CMECh.
KOoHTpy>HTHO ¥ HHKOHTPYSHTHO ITIaBAIINECS
XUMHUYECKHe coeAnHEeHNsT. CHCTEMBI C
OrpaHMYEHHON PACTBOPUMOCTBIO BEIIECTB B
TBepaoi daze. [Ipumenenne nmpasuia ¢as k
nccienoBaHnIo quarpaMm. [IpaBuito peraara.
@a3oBbIe PAaBHOBECHUS B TPEXKOMIIOHEHTHBIX
cucreMax. ['paduueckoe n300paxeHne coctapa
TPEXKOMIIOHEHTHBIX CHCTEM B TPEYTOJIEHUKAX
I'm66ca u Pozeboma 1 B IPpIMOYTONBHBIX
KoopauHaTax. J[narpaMMbl COCTOSIHUSL TPOMHBIX
JKUJIKAX CUCTEM C OFpaHUUYCHHON B3aUMHOI
PacTBOPUMOCTBIO

/Tema/

YceTHbIi onpoc.
Pewenne
IIPUMEPOB.
Bomnpocs! o
pasneny




4.2 @azoBele paBHOBecHus /JIex/ 1 OIIK-2.3-3 JI1.3 VYerHblii ompoc
OIIK-5.2-3 31032
VK-1.4-3
YK-3.4-3
YK-8.4-3
4.3 W3yueHne KOHCIEKTa JeKIUHA U peKOMEHyeMOi 2 OIIK-2.3-3 JIL.1J11.2 Pemenune
nutepatypsl. [loaroroeka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
VYK-1.4-3 J12.2J12.3 Bonpocs! o
YK-3.4-3 J12.4 J12.5 pasneny
VK-8.4-3 3192
Paznen 5. PacTBopbI HE3JIEKTPOIUTOB
5.1 Knaccudurkanuu pactsopos. IlaprmansHsie 0 Pemenue
MOJISIpHBIE BEIMUMHEBL. Y paBHeHus: [ n66ca- MIPUMEPOB.
Jrorema. OTHOCHTENBHBIE APLIUAIIbHbIE Bompocsl o
MOJIPHBIC BETIMYHUHEI (TIapIiHanbHbIC MOISIPHBIC paszery
¢yHKIUH cMelIeHns). TepMogHHaMUYIecKUe
¢byHKIMY cMeleHus. MneanbHble (COBEpIICHHbIC)
pacTBOpBL. XUMHYIECKHUH TOTEHINAT KOMIIOHEHTa
HACAIFHOTO pacTBopa. TepMoauHaMHUIeCcKHe
CBOIfCTBa HI€alIbHBIX PACTBOPOB.
TepmonuHamMuueckue GyHKINM CMEIICHHS
HJealbHbBIX pacTBOpoB. PaBHOBecue "uaeanbHbIi
pactBop-nap". 3akoH Payins. VneansHble n
HenjeanbHble pacTBopsl. [IpenensHo
pa30aBIileHHEIE, aTepMaNbHBIC, PETryIApPHEIC
pactBopsI. [lapiaasHEIe MOTBHBIC BETHIHHEI,
METOJIbl UX onpezeneHus. XUMUYECKUI
MOTEHIMAN KOMIIOHEHTA B HJIEATIBHOM U
HEeHJeaTbHOM PacTBOpax. AKTHBHOCTh U
K03 GUIUEHT aKTUBHOCTH. BBI6Op cTaHgapTHOrO
COCTOSTHMS 1Tl PACTBOPUTENSI U PACTBOPEHHOTO
BemecTBa. CHMMETpHYHAS 1 HECUMMETPHIHASL
cucrembl. Beruncnenue akTHBHOCTEH
PacTBOPHUTENIS U PACTBOPEHHOTO BEIIECTBA 110
JJABJICHUIO Mapa, HOHWKEHHUIO TEMIIEPATyphl
3aMep3aHus, TOBBIIICHUIO TEMIIEPATYPHI KHIICHUS
U U3 OCMOTHYECKOrO JaBieHus. KomuraTtuBHele
CBOICTBa, X MPAKTUYECKOE UCIIOIb30BAHUE.
VYpaBuenne Bant-I'odda ans ocmorudeckoro
nasieHust. Ocmoc, o0patHeIi ocmoc. Kprockomust.
O6ynuockomnus. Vicnons3oBaHne KOJTMTATUBHBIX
CBOICTB [UIs ONpeeTIeHUs] MOJISIPHON Macchl U
CTEIICHH JHCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA
/Tema/
5.2 PactBopb! HeanekTpoauTos /Jlek/ 2 OI1K-2.3-3 JI1.3 YcTHbIi ompoc
OIIK-5.2-3 31092
VK-1.4-3
YK-3.4-3
VK-8.4-3
53 M3y4eHne KOHCIIEKTa JICKIIUK U PEKOMEHIyeMO 44 OIlK-2.3-3 JIT.1J11.2 Pemenue
nutepatypsl. [loaroroBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 TIPUMEPOB.
YK-1.4-3 J12.2J12.3 Bomnpocs! o
YK-3.4-3 J12.4 J12.5 pasneny
VK-8.4-3 3192
Paznen 6. XumMnyeckoe papHoBecHe 1
3J1eKTPOXUMMUS
6.1 OCHOBHBIC OHSTHUS XUMIYECKOTO PABHOBECHS U 0 VYcTHbIi ompoc.

anexTpoxumus /Tema/

Pemenne
3a7a4. 3anmra
71a00paTOpHBIX

pa0or.

Pemenue

MIPUMEPOB.
Bomnpocs! o
pasneny




6.2

PactBopsl anekrponutos. Teopus
JNeKTponuTHIecKoi auccounanun C.Appennyca.
KonuuecTBeHHBIE XapaKTEPUCTUKU AUCCOLUALIUY:
CTEIEHb JIUCCOIHAINH, KOHCTAHTa TUCCOIHAIIHH.
3axoH pa3Beaenus OctBanbpaa. [I[puunHbl
JHccolMauu. Accolyanus U coabBaTallUs HOHOB.
AKTHBHOCTH 1 KO3()(DUIINEHTH! aKTHBHOCTH
JJIEKTPOJIUTA U HOHOB B PACTBOPE, CPEIHHE
NOHHBIE KO3((HULMEHTH! akTHBHOCTH. MOoHHas
cuiia pactsopa. IIpaBuino HOHHOH CUIIBL.
OCHOBHBIE MTOJIOKEHUS HEKTPOCTATHUECKON
TEOPUHU CUIIBHBIX dJIEKTPONUTOB Jlebast- XtoKKkens.
Peanbhas u ycioBHast HOHHast aTMocdepa.
[Morennman noHHOM aTMOcdepsl, paguyc HOHHOMH
aTMoC(epsl.

HepaBHoBecHEbIE SIBIICHUS B PacTBOpax
371EeKTPOIUTOB. IIpOBOHUKY JIEKTPUYECKOrO TOKA
I u Il pona, nOHHAS U BIEKTPOHHAS
MIPOBOJMMOCTb. Y IeNbHas, MOJISIpHAs U
JKBHBAJIEHTHAs NIEKTPUYECKUE TPOBOAUMOCTH,
B3aMMOCBA3b MEXY HUMU. 3aKOH HE3aBUCUMOIO
JBIDKECHUS HOHOB (3aKkoH Konbpayma).
IIpenenbHble MONAPHBIE TEKTPOMPOBOIHOCTH
HOHOB. DcTadeTHBI MEXaHN3M IIepeHoca
JIEKTPUYECTBA HOHAMH THAPOKCOHUS U
rugpokcuia. Yucna nepeHoca HOHOB.
OneKTponpOBOAHOCTb PACTBOPOB CHIIBHBIX
3JEKTPONIUTOB. M3MepeHust 31eKTpOorpOBOAHOCTH
U 3JIeKTpUUecKoi poBoxumoctH /JIex/

OIIK-2.3-3
OIIK-5.2-3
YK-1.4-3
VK-3.4-3
YK-8.4-3

JI1.3
31032

VYerHblii ompoc

6.3

O/1C u sreKTpoaHbIe MOTeHIUANbI. J{BOHHOIM
aneKkTpudeckuil cioil. O6paTUMBbIE 3JIEKTPOABI U
o0paTHMBbIe TaTbBaHUIECKHE JICMEHTHI.
ONeKTpOXUMHYIECKUH TOTeHIHAIT.
DEeKTPOABIKYILAS CHJIa TaJIbBAHUYECKOTO
9JIEMEHTA, YCIIOBHBIH AJIEKTPOIHBII MOTSHIIHAL.
IIpaBuno 3naxoB D/]C U 31E€KTPOIHBIX
MoTeHUUaNoB. TepMoanHaMHUYECKas TEOPUS
raJbBaHUYECKUX sABJICHUH. Y paBHeHue HepHcra.
Ypaeuenne ['m66ca-I'enpMromba s
NIEKTPOXUMHIECKHX cucteM. Kitaccuduxars
9JEeKTPoNOB. YpaBHeHue HepHeTa i moTeHana
AIIEKTPOIOB Pa3IUIHOro BuAa. THITBI
ragbBaHMYECKUX dIeMeHTOB. [luddy3nonHbIi
MOTEHIIAN, MEXaHU3M BO3HUKHOBEHUS U METOJIBI
€ro ycTpaHeHus (CBeACHUS K MUHUMAaJIbHOM
BenmunHe). Metonnka n3mepernns O/1C u
JJIEKTPOIHBIX TOTCHINATIOB. X IMUYECKHE
HCTOYHUKH TOKA. TOIIHMBHBIE JIEMEHTHI.
Onexrponn3. KaronHsle 1 aHOAHBIE IIPOLIECCHI.
Iomsapuzarnms >nexrponos. KoHneHTpammonHas
NOJIIPU3aLMsl; IPEACIbHBII TOK. Y paBHEHUE
Tadens. [IpakTudeckoe 3HaUCHHUE
TIepeHANPsHKEHAS TIPH BRIJICTICHUH BOAOPO/IA.
AHOnHOE IIepeHaNPsHKEHNE, TACCHBHPOBAHUE
METaJUIOB.

DJEeKTpOXUMHYECKasi KOpPO3Usl.
TepMmoauHaMHU9ecKie 1 KWHETHIEeCKHe (DaKTOPHI B
xoppo3un. CrocoOb! 3aIUTEl OT KOPPO3UU

/J1ex/

OIIK-2.3-3
OIIK-5.2-3
VYK-1.4-3
VK-3.4-3
VK-8.4-3

JI1.3
31092

YerHblii onpoc




6.4

Pemenue 3anau no teme /Ip/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VK-1.4-Y
VK-1.4-B
VYK-3.4-3
VK-3.4-Y
VK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B

JI1.2
31032

Pemenune 3anau

6.5

XUMHYecKoe paBHOBECHE U eKTpoxumus /J1a6/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VK-14-VY
VK-1.4-B
YK-3.4-3
VK-3.4-YV
VK-3.4-B
VYK-8.4-3
VK-8.4-V
VK-8.4-B

JI1.1J13.1
21092

OTueTsl 0
ab0paTOPHBIM
paboram.
Samura
J1a00paTOPHBIX
pabor

6.6

M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn
nutepatypsl. [loaroroBka k sx3ameny /Cp/

30

OIIK-2.3-3
OIIK-5.2-3
YK-1.4-3
VYK-3.4-3
VK-8.4-3

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
21092

Pemenne
MIPUMEPOB.
Bomnpocs! o
pazneny

Paznen 7. @opMajibHasi KHHETHKA

7.1

OcHOBHBIE MTOHATHS (HOPMATBHON KHHETHUKH.
OCHOBHOI1 TOCTYNaT XUMHYECKON KMHETUKH,
KMHETHYECKOE YPABHEHHE CKOPOCTU PEAKIIMU.
KoncranTta cKOpocTH XMMUYECKON PEaKIUH,
Pa3MepHOCTb KOHCTAHTHI CKOpocTH. [IpocTele
(3neMeHTapHbIe) U CIOKHBIC peakiuu. KuHetnka
MIPOCTHIX U (POPMAITBHO MPOCTHIX OJHOCTOPOHHHX
TOMOTEHHBIX peakluii. Peakiuu nepBoro, BTOporo
U TpeThero nopsnkos. JuddepeHunanbhas u
HHTETpaJbHas HOPMBI KHHETHIESCKIX YPaBHEHHUH,
KHHETHYECKUE KpuBble. Bpems
MonymnpeBpalleHus. Peakiuu HyneBoro nopsjaka.
Mertox u30bITKa (M30msimmu) OcTBaibaa,
OIIpeJeNICHUE YaCTHBIX IOPSIKOB 110
COOTBETCTBYIOLIIEMY peareHTy. PacueT KOHCTaHTHI
CKOPOCTU M CKOPOCTHU MPOCTBIX OAHOCTOPOHHUX
peakuuii. [IpyHIMI HE3aBUCUMOCTHU IPOTEKAHUS
3JIEMEHTAPHBIX peakiuit. OOpaTHMbIe U
napaJienbHble PeaKIU IIePBOro MopsaKa.
WuTerpanbHble ypaBHEHUs Ul pacdyeTa KOHCTaHT
CKOpOCTEH OTJENbHBIX CTAJUM PeaKLuu.
ITocnenoBatenbHble peakuuu 1-ro nopsaka.
IIpuHIMT TUMUATHPYIOILIENH CTaTUU
[10CJIEJ0BATEIbHON XUMUUECKON pEaKIH.
CranuoHapHBIN PEKIM IPOTEKAHHS
MOCIIeI0BaTENbHBIX peakuuil. Meton
KBa3MCTallMOHAPHBIX KOHIIEHTpALUH
BonenmreitHa 1 001aCTh €ro MPUMEHNMOCTH.
BuusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOH
peakuuu. TeMnepaTypHbIid KO3 QUIHEHT
KOHCTAHTBI CKOPOCTH PEAKINH, IPHOIIKECHHOE
npasuio BarT-T'odda. YpaBHeHne Appenuyca.
DddhexkTUBHAS SHEPTHS aKTUBAIIMH U
IIPEPKCIIOHCHIIMANILHBIN MHOXHTEND /Tema/

VYerHbli ompoc.
Pemenne
3a/1a4. 3ammura
11a00paTOPHBIX
pabor.
Pemrenne
MIPUMEPOB.
Bonpocsl o
paszneny




7.2

®dopmanbHast kuHeTHka /JIex/

OIIK-2.3-3
OIIK-5.2-3
YK-1.4-3
VK-3.4-3
YK-8.4-3

JI1.3
31032

VYerHblii ompoc

7.3

Pemienue 3amau mo teme /Ip/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VK-14-VY
VK-1.4-B
YK-3.4-3
VK-3.4-YV
VK-3.4-B
VYK-8.4-3
VK-8.4-YV
VK-8.4-B

JI1.2
21022

Pemnrenne 3amau

7.4

dopmanibHas kuHeTHKA /J1a0/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VYK-1.4-y
VK-1.4-B
YK-3.4-3
VK-3.4-Vy
VK-3.4-B
YK-8.4-3
VK-8.4-V
VK-8.4-B

JI1.1J13.1
2102

OTueTs! 10
71a00paTOPHBIM
paboTam.
Sarura
11a00paTOpHBIX
pabot

7.5

M3ydeHne KOHCIIEKTa JIEKIUN U PEKOMEHIyeMOn
nutepatypsl. [loaroroska k sx3ameny /Cp/

30

OIIK-2.3-3
OIIK-5.2-3
VK-1.4-3
VK-3.4-3
VK-8.4-3

JI1.1 J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
01022

Pemenune
MIPUMEPOB.
Bompocsl o
paszneny

Paznen 8. @oroxuMuvecKue U HeNMHbIE peakuuun

8.1

DoToxXuMHUYECKHE PeaKkui. MexaHu3M
akTBanyy. [lepBUYHbIE 1 BTOPHYHEIE
(oToxummueckne nponeccsl. doroxuccoruayst u
(oronusz. 3akoHbI HOTOXUMUH, 3aKOH
(hOTOXMMHUYECKON 3KBHUBAJICHTHOCTH DHHINTEeHHA-
Irapxa. KBantosiit Beixon. Kunetnka
MIPOLIECCOB, IPOUCXOAAIINX C YIACTHEM
(hOTOBO30YKICHHBIX MOJICKYJI.
Cencubunmzatopsl, CeHcHONIM3npoBaHHEIE
(oroxummaeckue peaknur. OCHOBHBIE Pa3IHIUs
peakuuii ¢ GOTOXUMUYECKUM U TEPMUYECKUM
“HULMKEpOoBaHHEM. POTOXUMHUUYECKHUE ITPOLIECCH B
aTMocdepe, pOoToCHHTE3.

ennsle peakuuu, IpUMeEphl pEaKkLui,
MIPOTEKAIOIIMX 10 HEMTHOMY MEXaHU3MY.
OCo0eHHOCTH M OCHOBHBIE CTa NN IIETTHBIX
peakuuii. MexaHu3M 3apoxkKACHUs, Pa3BUTUS U
00phbIBa 1enel. 3BE€HO LenH, ATUHA [ETH.
HepasBeTBieHHbIE U Pa3BETBIECHHBIE LIETTHbIE
peakiun. KuneTtnka Hepa3BeTBIEHHBIX IETTHBIX
peaxumii, TMMATUPYIOLIAs CTa M
HEepa3BETBJICHHOH LenHOoi peakuuu. Ctaaun
pa3BETBIIEHHOH IIETTHOI peakiuu. 3aBUCUMOCTh
CKOPOCTH Pa3BETBICHHBIX LEIHBIX PEAKIHIl OT
BpeMmeHu. CTallMOHApHBIN U HeCTallMOHAPHBIH
PEKUMBI TEUEHUS peakiuu. BiusHue
TeMIIepaTyphl ¥ JABJICHHUS Ha CKOPOCTh IIETTHBIX
peakuuit

/Tema/

YcTHbIl onpoc.
Pemenune
3azad.
Pewenne
IIPUMEPOB.
Bonpocs! o
pazneny




8.2 doroxuMHUYeCKUe U LeHble peakuun /JIex/ 2 OIIK-2.3-3 JI1.3 VYerHblii ompoc
OIIK-5.2-3 2122
YK-1.4-3
YK-3.4-3
YK-8.4-3
8.3 Pemienue 3amau mo teme /Ip/ 4 OIIK-2.3-Y JI1.2 Pemenne 3agau
OIIK-2.3-B 21322
OIIK-5.2-Y
OIIK-5.2-B
YK-1.4-Yy
VYK-1.4-B
YK-3.4-3
YK-3.4-V
VK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
8.4 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn 44 OIIK-2.3-3 JIT.1J11.2 Pemenune
nutepatypsl. [loaroroBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 J12.2J12.3 Bomnpocs! o
YK-3.4-3 JI2.4 J12.5 pazneny
VYK-8.4-3 2122
Paznen 9. Kourponbnast padora
9.1 Brimonnenne KOHTpOIbHON paboThl /Tema/ 0
9.2 KontponbsHast pabora /Kp3/ 20
Paznea 10. Ilpome:kyTouHas aTTecTanus
10.1 Ox3ameH /Tema/ 0
10.2 INoxroroBka K sk3aMeHy /JK3aMeH/ 17,3 JI1.1J11.2
JI1.3J12.1
JI2.2J12.3
J12.4
JI2.5713.1
21022
10.3 [IpoBeneHye KOHCYIbTALUU TTEPENT 4
sk3ameHoM /Konc/
10.4 IIpuem sx3amena /MKP/ 0,7 YcrHbIN OTBET
o
YTBEPKIEHHBIM
ouseram,
chopmyrpoBa
HHBIM C y4ETOM
coJiepyKaHus
yaeOHOH
JICTIATUINHBI
Paznen 11. Teopun XuMHYeCKHX peakuuii
11.1 TepMuHBI, onpeeneHus, OCHOBHbIE 3aKOHBI. 0 YcTHBIH onpoc.
Teopust aKTUBHBIX CTOJIKHOBEHHIA. Pemenune
BuMonexynsipHbIe peakiiui, MOHOMOJIEKYISPHBIE MIPUMEPOB.
peakiuu. Cxema JIunnemana. Teopust Bompocsl o
AKTHBHPOBAHHOTO KoMIuIekca /Tema/ pasneny
11.2 Teopun xuMHIeCKUX peaknunit /JIex/ 1 OIIK-2.3-3 JI1.3 YerHbIii onpoc
OIIK-5.2-3 2122
YK-1.4-3
YK-3.4-3
VK-8.4-3
11.3 N3yueHne KoHCIEKTa JEKIUNA U PpEKOMEHTyeMOH 20 OIIK-2.3-3 JI1.1 J11.2 Pemenue
nurepatypsl. IloaroroBka k 3adery /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 JI2.2J12.3 Bonpocs! o
YK-3.4-3 J12.4 J12.5 pasneny
YK-8.4-3 2122




Paznen 12. 'oMoreHHbIii KaTajan3

12.1 Onpenencnue karanusa. OOIIMe MTPUHIIATIBI 0 YcTHBIH onpoc.
karanu3a. OCHOBHBIE 3aKOHOMEPHOCTH 3amura
KaTaIMTHYECKUX peakuuii. BnusHue xaranuzaropa nabopaTopHBIX
Ha TePMOJIMHAMUYECKUE U KHHETUYECKUE pa0or.
XapaKTePUCTUKN XUMHICCKUX PEAKIINH. Pemenue
CenexkTUBHOCTh NEUCTBUS KaTajln3aTopa. TIPUMEPOB.
Karanutnueckas akTUBHOCTb, y/I€JIbHAs Bonpocsl o
KaTaJIuTH4YecKas akTUBHOCTb. CIUTHBIA 1 paszneny
Pa3nenbHBIN MEXaHU3MBI KaTATITHIECKUX
peakuuii. Katanutuueckue KOHCTaHTbI CKOPOCTH
peaknuu. Conesoii adpdexr /Tema/

12.2 Karanu3. I'omorenHsrit katanus /JIex/ 1 OIIK-2.3-3 JI1.3 YcTHBIH onpoc

OIIK-5.2-3 3132
YK-1.4-3
VYK-3.4-3
VK-8.4-3
12.3 T'omorenHsIit katamu3 /J1a6/ 2 OIIK-2.3-Y JIT.1JI3.1 OTt4eTsl 10
OIIK-2.3-B 01022 71a00paTOPHBIM
OIIK-5.2-Y paboram.
OIIK-5.2-B 3amura
VK-1.4-Y 11a00paTOpHBIX
YK-1.4-B pabot
YK-3.4-3
YK-3.4-VY
YK-3.4-B
YK-8.4-3
YK-8.4-Y
YK-8.4-B

12.4 M3ydeHune KOHCIIEKTa JIGKIUN U pEKOMEHLyeMOn 23 OIIK-2.3-3 JI1.1 JI1.2 Pemenne

nutepatypsl. Iloaroroska k 3adery /Cp/ OI1K-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 JI2.2J12.3 Bonpocs! o
YK-3.4-3 J12.4 J12.5 pazneny
YK-8.4-3 01032

Paznen 13. @epMeHTATHBHBINH KaTAIN3

13.1 OO01m1He cBeIeHUs 0 KHHETHKE U MEXaHHU3MaX 0 YcTHBIN onpoc.
(hepMEHTATUBHBIX peakiuil. Y paBHEHHE Pemenne
Muxasnuca. Koncranta Muxasiuca. IIPUMEPOB.
HurubupoBanue: KOHKypeHTHOE, Bomnpocs! o
HEKOHKypeHTHoe. CXeMBI KaTajisa ¢ paszneny
nHruduposanueM /Tema/

13.2 Karammsz. ®epmenTatuBHbIH KaTanu3 /JIex/ 1 OIIK-2.3-3 J1.3 YerHblii onpoc

OIIK-5.2-3 21022
13.3 M3y4eHne KOHCIIEKTa JICKIIUK U PEKOMEHIyeMO 20 OIIK-2.3-3 JIT.1J11.2 Pemenue
nmutepatypsl. [loaroroBka k 3adery /Cp/ OIIK-5.2-3 JI1.3J12.1 TIPUMEPOB.
JI2.2 J12.3 Bonpocs! o
J12.4 J12.5 pasneny
2122
Paznen 14. I'eTeporeHHslii kaTaaus

14.1 CKOpOCTh TeTepOreHHO-KaTaTNTHIECKOH PeaKIui. 0 YceTHbIi onpoc.
THIbI reTepOreHHbIX KaTaau3aTopoB. 3aKOH 3amura
JIEHCTBYIONINX MOBepXHOCTEH. Poib amcopOrum B J1a00paTOPHBIX
reTeporeHHoM Iponecce. Kunetnka rereporeHHo- pabor.
KaTaJIUTUYECKUX PEAKIUM, HE IUMUTUPYEMBIX Pewenne
nuddysueit. OtpaBneHne KaTaau3aTopoB. OCHOBEI IIPUMEPOB.
Teopmii kKatanusa (teopun A.A. bananguna, H.U. Bonpocs! o
Kobo3eBa) /Tema/ pasaeny

14.2 Karanus. I'ereporennsiii katanus /Jlek/ 1 OIIK-2.3-3 JI1.3 YerHblii onpoc

OIIK-5.2-3 2122
VYK-1.4-3
YK-3.4-3

YK-8.4-3




14.3 I'eteporennslit katamus /J1a6/ 3 2 OIIK-2.3-Y JI1.1J13.1 Otyerts! 10
OIIK-2.3-B 2132 11a60paTOPHBIM
OIIK-5.2-Y paboTam.
OIIK-5.2-B 3ammta
YK-1.4-Y n1abopaTopHBIX
VYK-1.4-B pabot
VYK-3.4-3
VK-3.4-Y
VK-3.4-B
VYK-8.4-3
VK-8.4-Y
VK-8.4-B
14.4 W3yueHne KOHCIEKTa JeKIMHA U PeKOMEHyeMOi 3 23 OIIK-2.3-3 JIL.1J11.2 Pemenue
nutepatypsl. [loaroroeka k 3agery /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
VYK-1.4-3 J12.2 J12.3 Bonpocs! o
YK-3.4-3 J12.4 J12.5 pasneny
YK-8.4-3 3132
Paznen 15. Kourpoasnasi padora
15.1 BrmmonHeHne KOHTPOIbHOI paboTsr /Tema/ 3 0
15.2 KontponbsHast pabota /Kp3/ 3 10
Paznen 16. IlpomeskyTouHas aTTecTanus
16.1 3auer ¢ oreHkoii /Tema/ 3 0
16.2 ITonroroBka k 3auety /3a0/ 3 3,75 JI1.1J11.2
JI1.3J12.1
J12.2 J12.3
J12.4
JI2.5J13.1
16.3 IIpuewm 3auera /UKP/ 3 0,25 YCTHBIA OTBET
o
YTBEPKIECHHBIM
ouieram,
copMyTIpoBa
HHBIM C Y4ETOM
cozlep)KaHus
yueOHOM
JUCIUILIHHBL

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEICTB MpuBecH B [IpriokeHnH K pabodei mporpaMmMe AUCIUILUTUHEI (CM. TOKYMEHT «OIIeHOYHBIE

MaTepHaJibl IO AUCHUIINHE «Duznyeckas XI/IMI/I}I»).

6. YAEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHas JauTepaTypa

Ne ABTOpBI, COCTaBUTENN 3ariaBue UsnarensctBo, | Komnuectso/
roj Ha3BaHUE
OBC

JI1.1 | Annpees JI. A, dusngeckast XUMHSA : Ta00PATOPHBIA ITPAKTHKYM Mocksa: 2227-8397,
Bokmreiin b. C., Wznarensckuit | http://www.ip
Hosuxosa E. A., Jom MUCuC, |[rbookshop.ru/
Pomun A. O., Pynnesa 2016, 122 c. 56609.html
E. B., Acraxos M. B.

JI1.2 | Bacrokora A. H., Tumoble pacyeTsl Mo GU3NIECKON U KOJUIOUIHON XUMUHU CaHKT- 978-5-8114-
3anaunna O. I1., [TerepOypr: 1605-9,
Haconora H. B., Jlans, 2014, https://e.lanbo
Mepenénkuna JI. 1. 144 c. ok.com/books

/element.php?
pll_id=45679




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC

JI1.3 | Kynpsimesa H.C., dusnueckas XMMHUs : yued. 1711 6aKaaaBpoB M.: FOpaiir, 978-5-9916-
Bbonpapesa JL.T. 2012, 340 c. 2032-1, 1

6.1.2. lonoaHuTeIbHAS JUTEPATYpa
No ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3bC

JI2.1 |I'puropsera JI. C., duznueckas XMMHUs : yueOHOe Tocodre Mockaa: 978-5-7364-
Tpudonosa O. H. MockoBckuit 0911-5,

rocygapcTBeHH | http:/www.ip
Bl rbookshop.ru/
CTpoUTENbHBIN |26215.html
YHUBEPCHUTET,

Al ITu Op

Menna, OBC

ACB, 2014,

149 c.

JI2.2 |Pomuu B. B., duznueckas ¥ KOJUIOWAHAS XUMHUS : yueOHOe ocodue CraBpomnons: 978-5-9596-
T'opuakos 2. B., CraBporonbck | 0938-2,
Opober B. A. nit http://www.ip

rocymapctBeHH | rbookshop.ru/
bIif arpapHbiit | 47377.html
YHUBEPCHUTET,

AI'PVYC, 2013,

156 c.

JI2.3 | Pomanenko E. C., duznueckast XUMus : yuebHoe nocodue CraBpomnons: 2227-8397,

Opannesa H. H. CraBpomnonbck | http://www.ip
ui rbookshop.ru/
rocynapctBeHH |47378.html
BII arpapHbIil
YHUBEPCHUTET,
[Maparpad,
2012, 88 c.

JI2.4 |Makapos A. T, TeopeTryeckre U MPaKTUIECKHE OCHOBBI (PU3MUYECKON XMMUH : OpenOypr: 978-5-7410-
Caruga M. O., ydaeOHOe Tocodure OpenOyprekuii | 1245-1,
Paznobpees [I. A. rocymapcTBeHH | http:/www.ip

BIii rbookshop.ru/
YHHUBEPCHUTET, 52335.html
OBC ACB,

2015,172 c.

JI2.5 | bepe3oBuyk A. B. duznueckas XuMus : yuebHoe nocobue Caparos: 978-5-9758-
Hayunas 1816-4,
kHura, 2019, http://www.ip
159 c. rbookshop.ru/

81087.html
6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTODBI, COCTABUTENIN 3arnaBue WsparensctBo, | Konmnuectso/
rox Ha3BaHHE
OBC
JI3.1 |Jlorunos B.C., dusnueckas XMMHS : METOI. yKa3. K j1a0. padotam Ps3anb, 2014, , 1
Tperynos B.P. 44c.
6.2. Ilepeyenn pecypcoB HHGPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET"
31 | DnekrponHo-6ubnmoreuHas cucrema «[PRbooksy, pexum noctymna — ¢ mobdoro koM-nerorepa PIPTY 6e3 mapons, u3 cetu
HHTEPHET I10 TapoITio. —
D2 | DnexTpoHHO-OMOIHOTeHas cucTeMa «JIaHby, pexuM JocTyna — ¢ Jirobdoro kommbio-tepa PTPTY 6e3 mapons. —




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 l/lﬂ(l)OpMalII/IOHHle CIIPaBOYHBIX CUCTEM

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

O0TE€YECTBEHHOI'0 MPOU3BOACTBA

HaumenoBanue

Onucanne

OmneparronHas cucrema Windows

Kommepueckas nuneHsus

Kaspersky Endpoint Security

KOMMCP‘ICCK&}I JIMICH3UA

Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Office KomMepueckast HIieH3us
SMathStudio Csob6oxuoe ITO

6.3.2 Ilepeyenb HHPOPMATMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MO YJIA)

321 y4eOHO-aAMUHHUCTPATHUBHBIA KOpIyc. ydeOHas ayOWTOpHS IUIS TPOBEICHHUS 3aHATHH JICKIIMOHHOTO M CEMHHApPCKOTO
THUIA, TPYIHOBBIX M HHAWBU-AYalIbHBIX KOHCYNBTAI[UMH, TEKYIIEro KOH-TPOIS M MPOMEXKYTOYHON aTrectannu 44 MecTa,
npoekrop Optima EW775, oskpaH, MapkepHas [OOCKa, MECTO Ui MpenojaBaTeis, OCHALIEHHOE KOMIIBIOTEPOM,
XKUIKOCTHBIN XxpoMa-Torpad Craiiep u UK dypre-criektpomerp PCM2202

MapKepHasl JI0CKa,

JUUIA BBIIIOJTHCHUA pa60T,

326 y4eOHO-aAIMHHHUCTDATHBHBIM KOpIyc. ydeOHas 51a0o0-paTopusi, OCHAIIEHHas JabOpaTOpPHBIM 00OpYJOBAaHHEM,
MOMEIIeHNe A1 XpaHeHus yueoHoro obopynosanus [Tanens LCD Philips,

MECTO JIJIsl TIpernoiaBa-Tens, ocHameHHoe kommbioTepoM (Intel Core 15/4Gb), BBITSXKHBIC TIKA]BHI,
2 muctauisaTop [19-4-02 “OMO”, Habop mabopaTopHOI MOCYIBI JUIS WHAWBHAYANbHOH PabOTHI, PEakTHUBHI, HEOOXOXMMEIC

mikad cymmnpHbir SNOL 58/350 LFN,
Becsl OHAUS PA 214, ananutiueckue ¢ mOBEPKOH,
Becsl OHAUS TA 152 B xoMmIutekTe ¢ rupeit

obpasoBarensHyto cpeny PITPTY

328 yueOHO-aAMHHUCTpAaTHBHBI kopmyc. 11 pabGoumx wmect (kom-mbroTepHbii kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TIOAKIIOUEHHss K cetn «VHTepHeT» M oOecredeHHeM JOCTy-IIa B 3JIEKTPOHHYIO HH-()OPMAIMOHHO-

8. METOAMYECKHUE MATEPHAJIBI 110 JUCLUAIIJIMHE (MOY.JIIO)

MeTtonnueckue YKa3aHusd MPUBEACHLI B HpI/IJ'IO)KCHI/II/I K pa6oqeﬁ nporpaMMe TUCHUIITIUHBI

MopanucaHo 3aBeaylowmM Kadeapbl

MoanucaHo npopekTtopoM no YP

®reoy BO "PIrPTY", PIPTY, KoBaneHko BukTtop Bacunbesud, 3aBeaytowmin kacdeapoit XT
22.02.2023 11:38 (MSK), Mpocrasi noanmcy

MoanucaHo 3aBeayLwWwMM Bbinyckatowwei kacdeapol ®r6OY BO "PIrPTY", PIPTY, KoBaneHko BukTop Bacunbeswy, 3aBeaytowmii kadeapoit XT

22.02.2023 11:38 (MSK), MpocTas noanucb

®reoy BO "PrPTY", PIPTY, Kopsuko Anekceii Bauecnasosud, MpopekTop no y4ebHoi pabote
27.02.2023 10:25 (MSK), MpocTast noanucb




