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)

3akperuiena 3a kadenpoit XHUMHYecKol TeXHOJI0TuH

VYueOHsIit m1aH 18.03.01 23 00 XTl1.plx
18.03.01 Xumuueckast TeXHOIOTUS

Kamnpuxars O0axajiaBp

®opma oOydeHus o4yHas

OO1mas TpyI0eMKOCTb 10 3ET



Pacnpene.uenne YacoB JMCHUILIMHBI IO CeEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 320 42.2) 5@3.1)
Ha Kypce>) HUroro
Henens 16 16 16
Bun 3anstuit VIl PIl VI PII VIl PIT VIl PIl
Jlexuun 24 24 16 16 16 16 56 56
JlaboparopHbie 16 16 16 16 16 16 48 48
[IpakTrueckue 8 8 16 16 24 24

Wnas KOHTaKTHAS 0,35 (035 (0,35 (035 (0,25 (0,25 (095 0,95
pabota

KoncynerupoBanue |2 2 2 2 4 4
nepes SK3aMeHOM U

IIPaKTUKON

HUroro ayn. 50,35 | 50,35 | 50,35 | 50,35 | 32,25 | 32,25 | 132,95 | 132,95
KonrakrHas padora | 50,35 [ 50,35 | 50,35 | 50,35 | 32,25 | 32,25 | 132,95 [ 132,95
Cam. pabota 13 13 40 40 67 67 120 120
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 53,65 | 53,65 | 8,75 |8,75 |107,05 | 107,05
Uroro 108 108 144 144 108 108 360 360

r. Psa3ann




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

YTBEPKIIEHHOT'O YYEHBIM cOBETOM By3a oT 28.04.2023 mpotokon No 11.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokon ot 16.05.2023 1. Ne 5
Cpox netictus nporpammsl: 2023-2027 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



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

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom or 2027 1. 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

WmxeHepHas 1 KOMITbIOTEpHas rpaduka

2.1.2

HNudopmaruka

2.13

Komnongnas xumus

2.14

2.1.5

O6H_la$[ 1 HCOpPraHUYCCKass XUMUL

2.1.6

2.1.7

O3HaKOMUTEIIbHAS IpaKTUKa

2.1.8

2.19

VYueOHast mpakTHKa

2.1.10

Baeznenue B npodeccroHaIbHYIO IESTENbHOCTh

2.1.11

Dunocodpus

2.1.12

VYueOHast mpakTHKa

2.2

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

222

HpOI/ISBOZ[CTBCHHaH IMpaKTHUKa

223

Cucrtemsl yrapaBJICHUS XUMHUKO-TEXHOJIOTMYECKUMU IpoLeccaMmn

224

Texauueckas TEpMOJUHAMUKA U TCTIJIOTCXHUKA

225

TexHomornveckast (IpOEKTHO-TEXHOIOTHIECKas)

226

227

Hay’lHO-P[CCJ'IeZ[OBaTeHLCKaH pa60Ta

22.8

229

HOI[FOTOBKa K Ipoeaype 3alquThl U 3alIuTa BBIHYCKHOﬁ KBaHI/I(i)I/IKaHHOHHOfl pa6OTBI

2.2.10

Hpe]l]]I/IHJ'IOMHaﬂ IIpaKTUKa

22.11

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

2.2.12

XUMHYECKUE PEAKTOPHI

2.2.13

Texnonoruueckasi (IPOEKTHO-TEXHOJIOTHIECKas)

2.2.14

HayuHo-uccnenoBaTenbckas IpakTUKa

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-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
OKpY)KaIoLIeM MHUPE, OCHOBBIBAsICh Ha 3HAHUSIX O CTPOCHUH BEILECTBA, IPUPOAE XUMHUIECKON CBSI3U U CBOMCTBAX
Pa3IMYHBIX KIACCOB XUMHUYECKUX 3JIEMEHTOB, COSIMHEHUM, BEILIECTB U MATEPUAJIOB;

3.2.2 | ucnonb30BaTh PU3UKO-XUMHYCCKUE U XMMUYCCKHAE METO/BI IS PEILICHNUS 3a1a4 MPOo(eCCHOHATBHON IS TEIbHOCTH;

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 | MeTogamu aHaIM3a MEXaHU3MOB XUMHUUECKUX PEAKLHM, IPOUCXOIAIIUX B TEXHOIOIMUECKUX MPOLIECCAX U OKPYXKAIOLIEM
MHpE, OCHOBBIBASICH Ha 3HAHMUAX O CTPOSHHH BEIIECTBA, IPUPOJEC XUMIUIECKOH CBS3M M CBOMCTBAX PA3IIMYHBIX KJIACCOB
XUMHUYECKUX JIEMEHTOB, COeIMHEHNH, BELIECTB 1 MaTEPHAJIOB;

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

3.3.3 | MeTomaMu SKCIIEPUMEHTAIBHOTO UCCIICAOBAHNS U HCTIBITAHKS 110 33TaHHOW METOIUKE, HAOMIONCHHS I U3MEPEHUS C
yaeToM TpeOOoBaHNH TeXHUKU 0€30MacHOCTH;

3.3.4 | MeTomaMu 00pabOTKH M HHTEPIPETAIINN SKCICPUMEHTAIBHBIX TaHHBIX.

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJINHBI (MOAYJIS)
Kon HaumenoBanmue pa3nenoB u Tem /Bua 3auatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHSA Kypc MU KOHTPOJS
Paznen 1. Beenenue
1.1 IIpenmert u copepxanue pusuueckoit xumun. Ee 3 0 VYcTHbIi onpoc.
OCHOBHBIC pa3/iesibl. 3HAYCHUE (HH3MUCCKON XHUMUH Pemenune
JUTSL TEXHOJIOTHH. MeTobI (DM3HYEeCKON XMUMHUH: TIPUMEPOB.
T€PMOAMHAMUYECKH, CTATUCTUYECKUNA 1 Bonpocst o
KBaHTOBO-MeXxaHn4eckuil. Ponp poccuiickux pazneny
Y4EHBIX B pa3BUTHH (u3udeckoit xumun /Tema/
1.2 IIpenmer u conepxanne pusndeckoit xumuu. Ee 3 1 OIIK-2.3-3 JI1.3 YcTHbIi onpoc
OCHOBHBIE pa3JieNbl. 3HaueHNe PU3NICCKON XUMHUH OIIK-5.2-3 21032
JUTSL TEXHOJIOTHH. MeToabl pru3ndeckoil XuMuu: VK-3.4-3
TEPMOJAMHAMUYECKHI, CTATUCTUYECKUIA 1 YK-8.4-3
KBAaHTOBO-MeXaHH4YecKui. Ponb poccuiickux YK-1.4-3
YUIEHBIX B pa3BUTHH (u3HUecKoil xuMun /JIex/
1.3 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHTyeMOn 3 1 OIIK-2.3-3 JI1.3J12.1 Pewenne
nutepartypsl. [loaroroeka k sx3ameny /Cp/ OIIK-5.2-3 JI2.2 J12.3 MIPUMEPOB.
YK-3.4-3 JI2.4 J12.5 Bonpocs o
YK-8.4-3 21032 pazneny
YK-1.4-3
Paznen 2. OcHOBBI XMMHYeCKOI
TepPMOAMHAMHUKH




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/

YceTHbIi onpoc.
Pemenne
3a7a4. 3anmra
11a00paTOPHBIX
pabor.
Pemenue
MIPUMEPOB.
Bomnpocs! o
pazneny

2.2

OCHOBBI XUMHUECKON TepMOAUHAMUKY /JIex/

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

JI1.3
31092

YerHblii onpoc
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Pemienue 3amau mo teme /Ip/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VK-3.4-3
VK-3.4-y
VYK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B
VK-14-Y
VK-1.4-B

JI1.2
21092

Pemnrenune 3amau

2.4

Xumndeckast TepMogrHamMuKa /J1a6/

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

JI1.1J13.1
01022

OTt4eTsl 110
71a00paTOPHBIM
paboram.
3ammra
11a00paTOPHBIX
pabot




2.5 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU OIIK-2.3-3 JI1.1J11.2 Pemenue
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
VYK-3.4-3 JI2.2J12.3 Bonpocs! o
YK-8.4-3 J12.4 J12.5 pasneny
YK-1.4-3 21022
Paznen 3. Xumuueckoe paBHOBecHe
3.1 OCHOBHBIE CBOMCTBa XUMHUUECKOTO PAaBHOBECHSI. YerHbIi orpoc.
3aKO0H IEHCTBYIOMMX MacC, TEPMOIMHAMHICCKUH Pemenue
BbIBOA. TepMonnHamMuyeckass KOHCTaHTa 3a1a4. 3amura
XMMHYECKOro paBHOBecHs. [IpakTrdeckue 11a00paTOpHBIX
KOHCTAHTHI paBHOBeCHs. BimsHne napneHns u pabor.
MIPUMECH HHEPTHOrO Ta3a Ha CMeEIIeHNe Pemmenue
XMMHUYECKOT0 PaBHOBECHsI. Y paBHEHHE H30TEPMbI MIPUMEPOB.
xuMH4deckor peaxknuu Baut-T'odda. Bonpocs! o
TemmepaTypHas 3aBHCUMOCTb KOHCTaHTBI pasnery
XUMHUYECKOT0 paBHOBECHsI. Y paBHEHHE U300aphbl U
H30XO0pBI XUMUYECKOH peakimu Bant-I'odda.
punrun Jle latense - bpayna. /Tema/
3.2 Xumnueckoe paBHoBecue /JIex/ OIlK-2.3-3 J1.3 YerHblit onpoc
OIIK-5.2-3 21022
YK-3.4-3
VK-8.4-3
YK-1.4-3
33 Pemenue 3anau o teme /Ilp/ OIIK-2.3-Y JI1.2 Pewmenne 3agau
OIIK-2.3-B 21092
OIIK-5.2-Y
OIIK-5.2-B
VYK-3.4-3
YK-3.4-VY
YK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
VK-14-Y
VYK-1.4-B
34 Xumuueckoe paBHoBecue /J1ad/ OIlIK-2.3-V JI1.1J13.1 OTueThI Mo
OIIK-2.3-B 21032 1a00paTOPHBIM
OIIK-5.2-Y pabotam.
OIIK-5.2-B 3amura
VYK-3.4-3 J1a00paTOPHBIX
VYK-3.4-V pabor
VK-3.4-B
YK-8.4-3
VK-8.4-Y
YK-8.4-B
YK-1.4-y
VK-1.4-B
3.5 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn OIlK-2.3-3 JIT.1J11.2 Pemenune
nutepatypsl. [loaroroska k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
YK-3.4-3 J2.2J12.3 Bomnpocs o
YK-8.4-3 JI2.4 J12.5 pazneny
VK-1.4-3 3132

Pazpnen 4. ®a3oBble paBHOBecHS




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.
Pemenne
3a7a4. 3anmra
11a00paTOPHBIX
pabor.
Pemenue
MIPUMEPOB.
Bomnpocs! o
pazneny




4.2

@azoBele paBHOBecHus /JIex/

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

JI1.3
31032

VYerHblii ompoc

43

Pemienue 3amau mo teme /Ip/

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

JI1.2
21022

Pemnrenne 3amau

44

dazoBbie paBHOBecHs /J1ab/

OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
VK-3.4-3
VK-34-V
VK-3.4-B
VK-8.4-3
VK-8.4-V
YK-8.4-B
VK-1.4-Y
VK-1.4-B

JI1.1J13.1
2102

OTueTs! 10
71a00paTOPHBIM
paboTam.
Sarura
11a00paTOpHBIX
pabot

4.5

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

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

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

Pemenune
MIPUMEPOB.
Bompocsl o
paszneny

Pazpnen S. PacTBopbI HEJIEKTPOIUTOB




5.1 Knaccudukanuu pactsopos. IlapruansHeie YceTHbIi onpoc.
MOJIIpHBIC BEIMYWHBL. YpaBHeHus [ nb6ca- Pemenue
Hrorema. OTHOCUTENBHBIC TApLUATIbHBIC 3a/1ay4. 3ammura
MOJISIpHBIE BEIMYHHBI (TTapIHATbHBIE MOISIPHEBIE 11a00paTOPHBIX
(yskuu cmemeHus). TepMoJuHaMUIecKue pabor.
¢yHKIMH cMerieHus. MneanbHble (COBEpIICHHBIC) Pemenune
pacTBOphl. XUMHYECKUH IOTEHIIMAI KOMIIOHEHTa IIPMMEPOB.
UJEaIbHOrO pacTBoOpa. TepMOIMHAMUYECKUE Bomnpocs! o
CBOICTBA U/I€AIbHBIX PACTBOPOB. paszneny
TepmoguHaMHU9ecKre (GYHKIINH CMEIICHHS
HJealbHbIX pacTBOpoB. PaBHOBecue "uaeanbHbli
pactBop-nap". 3akoH Payns. MneanbHeie u
HeuseanbHble pacTBophl. [lpeaensHo
pa30aBiIeHHEIE, aTePMaNbHBIC, PETyIIPHEIE
pactBopsl. [TapuuanbHbie MONBbHBIE BEINYHUHBI,

METO/IbI UX OlpeaeneHus. XUMUYeCKUH
ITOTEHIINAN KOMITOHEHTA B MICaJIbHOM H
HEeHUJeaTbHOM PacTBOpax. AKTUBHOCTh U
K0()(PUIIMEHT aKTUBHOCTH. BBIOOp cTaHAapTHOTrO
COCTOSIHHUS /IJIs1 pACTBOPUTEJISL U PACTBOPEHHOIO
BemecTBa. CHMMETpHYHAS 1 HECUMMETPHIHASL
cucTteMbl. Beiuncienue akTUBHOCTEN
PacTBOPUTEIIS U PACTBOPEHHOIO BEILIECTBA IO
JIABJICHUIO TTapa, HOHWKEHHUIO TEMIIEPaTypHI
3aMep3aHHs, OBBIIICHUIO TEMIIEPATYPHI KHIICHUS
Y U3 OCMOTHYECKOro aBieHus. Komnurarusasie
CBOICTBA, UX MPAKTHUYECKOE UCIIOJIb30BAHUE.
VYpaeuenne Bant-I'odda ans ocmorudeckoro
nasnenus. Ocmoc, o6patHsIi ocmoc. Kprockomust.
O6ynuockonus. Vicronp30BaHne KOJIMTAaTUBHBIX
CBOCTB JUIS ONIpeIeTICHIUS MOJISIPHOIM MacChl U
CTEIECHH JUCCOIMAIMN PACTBOPESHHOTO BEIIECTBA
/Tema/
5.2 PactBops! HeanekTponuToB /Jlex/ OIIK-2.3-3 JI1.3 YerHblii onpoc
OIIK-5.2-3 3132
VK-3.4-3
YK-8.4-3
VYK-1.4-3
53 Pemenue 3amaq mo teme /Ip/ OIIK-2.3-Y JI1.2 Pemenue 3amau
OIIK-2.3-B 3132
OIIK-5.2-Y
OIIK-5.2-B
VYK-3.4-3
VK-3.4-Y
YK-3.4-B
YK-8.4-3
VK-8.4-Y
VK-8.4-B
YK-1.4-Y
VK-1.4-B
54 PactBopb! HeanekTponuToB /J1ab/ OIlIK-2.3-Y JI1.1J13.1 OTueTHI 1Mo
OIIK-2.3-B 2122 1a00paTOPHBIM
OIIK-5.2-Y paboram.
OIIK-5.2-B 3ammura
YK-3.4-3 nabopaTopHBIX
YK-3.4-V pabor
VK-3.4-B
VYK-8.4-3
VK-8.4-Y
YK-8.4-B
YK-1.4-VY
YK-1.4-B

5.5 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHLyeMOn OIIK-2.3-3 JIT.1J11.2 Pewenne

autepartypsl. [loaroroeka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
YK-3.4-3 JI2.2J12.3 Bompocs! o
VK-8.4-3 J12.4 J12.5 pasneny
YK-1.4-3 01032




Paznen 6. [IpomeskyTouHasi aTTecTALUSs

6.1 Ox3ameH /Tema/ 0
6.2 [ToxgroroBka k sx3aMeHy /OK3aMeH/ 44,65 JIT.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4
JI2.5713.1
2132
6.3 IIpoBeneHne KOHCYNBTAIIUY TIEpe], 2
sKk3aMeHoM /KHuc/
6.4 IIpuem sx3amena /MKP/ 0,35 YCTHBI OTBET
o
YTBEPIKACHHBIM
ouieram,
copMyTHpoBa
HHBIM C YIETOM
COepKaHUS
yueOHOM
JTUCHUTUINHBI
Paznea 7. Xumuveckoe paBHoBecHe U
IJIeKTPOXUMHS
7.1 OCHOBHBIE MOHATHA XMMHYECKOTO0 PABHOBECHUS 1 0 YcTHBIH onpoc.
anekrpoxumus /Tema/ Pemenne
3a1a4. 3amura
J1a00paTOPHBIX
pabor.
Pewenune
IIPUMEPOB.
Bonpocs! o
paznery
7.2 PactBops! anexTponutoB. Teopust 3 OIIK-2.3-3 JI1.3 YerHblii onpoc
9EKTpONUTHYECKON aucconuanuu C.AppeHuyca. OI1K-5.2-3 21032
KonunuecTBeHHbBIE XapaKTEPUCTHKH JTUCCOLUAINH: YK-3.4-3
CTENEHb JUCCOLHAINH, KOHCTAaHTA JUCCOIMAIINH. YK-8.4-3
3axoH pa3BeneHus Octanbaa. [IpuauHs YK-1.4-3

Jccoluanuy. Accouuanys U coabBaTalysi HOHOB.
AKTHBHOCTH 1 K03()(PUIINEHTH aKTHBHOCTH
9JIEKTPOJIUTA ¥ IOHOB B PaCTBOPE, CPEIHIE
HMOHHBIE KO PHULINEHTHI aKTUBHOCTH. VlOHHAast
cuiia pactopa. IIpaBuio HOHHOH CHITBL.
OCHOBHBIE TTOJIOXKEHUS HEKTPOCTATHYECKON
TEOPUHU CUIIBHBIX dJIEKTPOIUTOB Jlebast- XToKKes.
PeanipHas 1 ycroBHast HOHHas aTMOC(epa.
IMorennman noHHOH aTMocdepbl, paTuyc HOHHOMH
aTMocepsl.

HepaBHoBecHbIE sIBIICHHS B PacTBOpax
3N1EKTPOIUTOB. IIpOBOIHUKH JIEKTPUYECKOrO TOKa
I u Il pona, noHHAsI U 3IEKTPOHHAS
IIPOBOJMMOCTb. Y A€NbHAs, MOJISIpHAS U
SKBUBAJIEHTHAs HJICKTPHUUECKUE TPOBOAUMOCTH,
B3aUMOCBS3b MEXTy HUMH. 3aKOH HE3aBUCHMOTO
JBIDKEHUS HOHOB (3akoH Konbpaymia).
[IpenenbHble MOMSPHBIE AIIEKTPOIPOBOAHOCTH
HOHOB. DcTa(eTHBI MEXaHU3M IIepeHoca
IIEKTPHYECTBA HOHAMH THAPOKCOHUS U
rugpokcuia. Yucna nepeHoca HOHOB.
DEeKTPONPOBOTHOCTH PACTBOPOB CHIIBHBIX
AIIEKTPOITUTOB. V3MepeHns 3IeKTPOIPOBOTHOCTH
1 3JIeKTpUUECKON TpoBoxuMocTH /JIex/




73 O/1C u d5eKTpoaHbIe MOTeHIUANbI. J{BOHHOM 3 OIIK-2.3-3 JI1.3 YerHblii onpoc
3JIeKTpUYEcKuid c10i. OOpaTUMBbIE AIEKTPOIBI U OIIK-5.2-3 2132
o0paTHUMBbIe TaTbBAaHNIECKHIE JICMEHTHI. VYK-3.4-3
ONeKTpOXUMHYIECKUH TOTeHIHAIl. YK-8.4-3
DNEKTPOABMKYILAS CHJIa TaJIbBAHUYECKOTO YK-1.4-3
3JIEMEHTA, YCIOBHBIN 3JIEKTPOIHBINA MOTEHIUA.
IIpasuno 3naxoB D/IC U 31E€KTPOIHBIX
MOTeHIUaNoB. TepMoanHaAMHUYECKas TEOPHUS
raJbBaHMYECKUX sABJIEHUH. YpaBHeHnue HepHcra.
YpaBuenue ['m66ca-I'ensMromba s
NIEKTPOXUMHIECKHX cucteM. Kitaccuduxars
3J1eKTpo0B. YpaBHeHue HepHera 11 moTeHnuana
3JIEKTPOJIOB PA3IUYHOrO BUJA. THIIbI
raJbBaHMYECKUX dIeMeHTOoB. [luddy3nonHbIi
MOTEHIINAN, MEXaHU3M BO3HUKHOBEHUS U METOJIBI
€ro ycTpaHeHus (CBEeACHUS! K MUHUMAaJIbHOM
BenuuuHe). Metonuka usmepenus 3JC u
JIEKTPOIHBIX TOTCHINATIOB. X IMUYECKHE
HCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHIL.
Onexrponu3. Karonusle 1 aHOAHBIE IPOLIECCHI.
[omspuzarnms >nexrponos. KoHneHTparmonHas
NOJISIPU3aLMsl; IPEJCIbHbIN TOK. Y paBHEHUE
Tadens. [IpakTudeckoe 3HaUCHHE
TIepeHANPsHKEHAS TIPH BRIICIICHUH BOAOPO/A.
AHOnHOE TIepeHaNPsHKEHNE, TAaCCHBUPOBAHUE
METaJUIOB.
DEeKTpOXUMHUYECKasi KOPPO3Usl.
TepMmonuHaMHu9ecKke M KHHETHIEeCKHe (haKTOPHI B
xoppo3un. Coco0B! 3aUTEl OT KOPPO3UU
/JTex/
7.4 Pemienue 3amau mo teme /Ip/ 6 OIIK-2.3-Y JI1.2 Pemenne 3agau
OIIK-2.3-B 3132
OIIK-5.2-Y
OIIK-5.2-B
VYK-3.4-3
VK-3.4-Y
VK-3.4-B
YK-8.4-3
VYK-8.4-Y
YK-8.4-B
YK-1.4-Y
VYK-1.4-B
7.5 XUMHUECKOE paBHOBECHE M AIEKTpoxXumMus /J1a6/ 8 OIlK-2.3-Y JI1.1J13.1 OTYeTHI 1o
OIIK-2.3-B 21 22 nabopaToOpHBIM
OIIK-5.2-Y pabotam.
OIIK-5.2-B 3amuTa
VYK-3.4-3 nabopaTopHBIX
YK-3.4-V pabor
YK-3.4-B
VK-8.4-3
VK-8.4-Y
YK-8.4-B
VYK-1.4-y
YK-1.4-B
7.6 M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHLyeMOn 16 OIlK-2.3-3 JIT.1J11.2 Pemenne
nutepatypsl. IloaroroBka k sxzameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-3.4-3 JI2.2J12.3 Bonpocsl o
YK-8.4-3 J12.4 J12.5 pazneny
YK-1.4-3 01032

Paznen 8. ®opmasibHasi KHHETHKA




8.1 OcHOBHBIE TOHATHUS (HOPMATEHON KHHETHUKH. YceTHbIi onpoc.
OCHOBHOI#1 TOCTYNIAT XMMUYECKOH KUHETUKH, Pewenne
KHHETHYECKOE YPABHEHHE CKOPOCTH PEAKIIMH. 3a1a4. 3aluTa
KoncranTta cKOpocTH XMMUYECKON PEaKIH, 11a00paTOPHBIX
Pa3MepHOCTb KOHCTAHTHI CKOpOCTH. [IpocTeie pa0or.
(s;eMeHTapHBIE) U CIIOKHBIE peakuny. KuHnernka Pemenne
IIPOCTHIX B (POPMAITBHO MPOCTHIX OJHOCTOPOHHHX IIPUMEPOB.
TOMOI'€HHBIX peakuuil. Peakiuuu nepsoro, BTOporo Bomnpocs! o
U TpeThero nopsakos. Juddepenunanbhas u pasneny
HHTETpaJbHas (HOPMBI KHHETHIECKIX YPaBHEHHUH,

KHHETHYEeCKHE KpHUBhIe. Bpems
MoNnymnpeBpaleHus. Peaknuu HyneBoro nopsjaka.
Merton u30bITKa (M30sun) OcTBaNbaA,
OIIpeJeNICHUE YaCTHBIX IOPSAIKOB II0
COOTBETCTBYIOILIIEMY peareHTy. Pacuer KOHCTaHTHI
CKOPOCTU M CKOPOCTHU MPOCTBIX OAHOCTOPOHHUX
peakmuii. [IpuHIMIT HE3aBHCHMOCTH MPOTEKAHHS
9JIEMEHTAPHBIX peakimii. OOpaTHMbIe U
napaJuienbHble PeakI[y IIepBOro MopsaKa.
HHTerpanbHble ypaBHEHHUS [T pacueTa KOHCTaHT
CKOpOCTEH OTJENbHBIX CTAUM peaKkLuy.
IlocnenoBaTenbHble peakuuu 1-ro nopsaka.
IIpuHIMNT TUMUATHPYIOLLIENH CTATUU
110CJIEJ0BATEIbHON XUMUYECKON peakIHH.
CranuoHapHbIN PeXUM IPOTEKAHUS
TocieI0BaTeNIbHBIX peakuuid. Meton
KBa3UCTAllMOHAPHBIX KOHLEHTPAIUi
BonenmreitHa 1 00J1acTh €ro MPUMEHNMOCTH.
BiusHue TeMnepaTypsl Ha CKOPOCTb XUMUYECKOM
peakuuu. TemnepaTypHbIid KO3 PUIEEHT
KOHCTAHTBI CKOPOCTH PEAKINH, IPHOIIKCHHOE
npasuio BarT-T'odda. YpaBHeHne Appenuyca.
D¢ dhexTBHAS YHEPTUS AKTUBALMU U
IIPEIPKCIIOHCHIIMANIBHBIN MHOXHTEND /Tema/
8.2 ®opmanbHas knHeTHka /JIex/ OIIK-2.3-3 JI1.3 YTl onpoc
OIIK-5.2-3 01022
YK-3.4-3
VK-8.4-3
VYK-1.4-3
8.3 Pemenne 3anau mo Teme /Ip/ OIlIK-2.3-Y JI1.2 Pemenue 3amaq
OIIK-2.3-B 01032
OIIK-5.2-Y
OIIK-5.2-B
YK-3.4-3
VK-3.4-y
VK-3.4-B
VYK-8.4-3
VK-8.4-YV
VK-8.4-B
VK-1.4-Y
YK-1.4-B
8.4 ®dopmanbHas kuHeTHKa /J1ab/ OIIK-2.3-Y JI1.1J13.1 OTueTsl Mo
OIIK-2.3-B 21032 1a60paTOPHBIM
OIlK-5.2-V pabotam.
OIIK-5.2-B 3ammura
YK-3.4-3 nabopaTopHBIX
VYK-3.4-V pabor
VK-3.4-B
YK-8.4-3
VK-8.4-V
VK-8.4-B
VK-1.4-y

YK-1.4-B




8.5 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 16 OIIK-2.3-3 JI1.1J11.2 Pemenue
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
VYK-3.4-3 JI2.2J12.3 Bonpocs! o
YK-8.4-3 J12.4 J12.5 pasneny
YK-1.4-3 21022
Paznen 9. @oroxumMHuyeckue U LieMHble PeaKuu
9.1 doTtoxumHuuecKue peakuuu. MexaHusm 0 YceTHbIi onpoc.
axTuBauuu. [lepBudHbIe U BTOpUYHBIE Pemenue
(doTtoxumMudeckue npoueccbl. otoxucconuanys u 3a1a4. 3amura
¢dotonms. 3akoHBI HOTOXUMHUH, 3aKOH 11a00paTOpHBIX
(hOTOXMMIYECKOH SKBHBAIICHTHOCTH DHHIINTEHHA- pabor.
Ilrapka. KBantoBsiit Beixon. Kunetnka Pemenue
MIPOLIECCOB, POUCXOSIIUX C YUACTUEM MIPUMEPOB.
(hoTOBO30YKICHHBIX MOJICKYIT. Bompocs o
Cencubunuszarops!, CeHCHOMIN3NPOBAHHBIE pasneiy
(doTtoxumuydeckue peakuun. OCHOBHBIC pa3IAYUs
peakmuii ¢ HOTOXUMUICCKIM H TEPMUICCKIM
MHULUAPOBaHUEM. POTOXMMHIUYECKHE ITPOLIECCH B
atMocepe, poTocHHTE3.
Lennsle peakunu, IpuUMephl peakuu,
MIPOTEKAIOMINX TI0 IIETTHOMY MEXaHU3MY.
Oco0eHHOCTH ¥ OCHOBHBIE CTa U IIEMHBIX
peakuuii. MexaHu3M 3apOXKJICHHS, Pa3BUTHS U
00pHIBa Ietieil. 3BeHO LeNH, [UTNHA IICTTH.
Hepa3BeTBieHHbIE 1 Pa3BETBICHHBIC [ICTTHBIC
peakuuu. Kunetnka Hepa3BeTBIEHHBIX LEMTHBIX
peakuui, TMMUTHPYIOIIAs CTaIHsI
HEepa3BEeTBJIEHHOH LienHOH peakuuu. Craguu
Pa3BETBICHHON IETHON peaKknuy. 3aBHCUMOCTb
CKOPOCTH Pa3BETBIICHHBIX LETHBIX PEaKIUi OT
BpeMeHHu. CTallMOHAPHBINA U HECTAllMOHAPHBIN
PEKUMBI TEIECHUS peaknuu. Biansaue
TEMIIepPaTyphl U AaBJICHUS HA CKOPOCTh LETTHBIX
peakumit
/Tema/
9.2 doToxUMHYECKHE U [IeNHBIe peaknuu /JIex/ 4 OIIK-2.3-3 JI1.3 YerHblii onpoc
OIIK-5.2-3 01032
YK-3.4-3
VK-8.4-3
YK-1.4-3
93 Pemenue 3anau o teme /Ip/ 4 OIIK-2.3-Y J1.2 Pemenue 3amau
OIIK-2.3-B 21022
OIIK-5.2-Y
OIIK-5.2-B
YK-3.4-3
YK-3.4-Y
YK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
VK-14-Y
VYK-1.4-B
9.4 ®dopmanbHas kuHeTHka /J1a6/ 4 OIIK-2.3-Y JI1.1J13.1 OT4eTsI 110
OIIK-2.3-B 2192 71a00paTOPHBIM
OIIK-5.2-V pabotam.
OIIK-5.2-B 3amura
VK-3.4-3 J1a00paTOPHBIX
YK-3.4-V pabor
YK-3.4-B
YK-8.4-3
YK-8.4-Y
YK-8.4-B
VK-14-Y

VK-1.4-B




9.5 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 8 OIIK-2.3-3 JI1.1J11.2 Pemenue
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
VYK-3.4-3 JI2.2J12.3 Bonpocs! o
YK-8.4-3 J12.4 J12.5 pasneny
VK-1.4-3 2132
Pa3znmen 10. Ilpome:kyTOYHAS aTTeCTAIIUSA
10.1 Ox3ameH /Tema/ 0
10.2 IMoaroroBka k 3x3aMeHy /DK3amMeH/ 53,65 JI1.1J11.2
JI1.3J12.1
J12.2712.3
2.4
J12.5J13.1
3132
10.3 IIpoBeneHre KOHCYIBTAIIUY TIEpe]] 2
sk3ameHoM /KHc/
10.4 IIpuem sx3amena /MKP/ 0,35 YcrHbIN OTBET
o
YTBEPIKACHHBIM
ouieram,
chopmyarpoBa
HHBIM C YIETOM
ComepKaHUSL
y4aeOHol
JUCIUILTHHBI
Paznen 11. Teopuu xumMuyeckux peakumii
11.1 TepMUHBIL, OIIPEENCHNS, OCHOBHBIE 3aKOHBI. 0 VYceTHbIi ompoc.
Teopust aKTUBHBIX CTOJIKHOBEHUH. 3ammra
BumornekynsipHble peakiii, MOHOMOJICKYJISPHBIC 112a00paTOPHBIX
peakuuu. Cxema Jlunnemana. Teopust pabor.
aKTUBUPOBAHHOTO KoMmIuIekca /Tema/ Pemenue
MIPUMEPOB.
Bompocsl o
paznery
11.2 Teopun xuMmaeckux peakmuit /JIex/ 4 OIIK-2.3-3 J1.3 VYeTHblii ompoc
OIIK-5.2-3 2132
VYK-3.4-3
VK-8.4-3
YK-1.4-3
11.3 Teopun xuMudeckux peakiuit /J1ad/ 4 OIIK-2.3-Y JI1.1J13.1 Otyerts! 10
OIIK-2.3-B 2192 71a00paTOPHBIM
OIIK-5.2-Y paboTam.
OIIK-5.2-B 3amura
YK-3.4-3 nabopaTopHBIX
YK-3.4-V pabor
YK-3.4-B
YK-8.4-3
VYK-8.4-Y
VK-8.4-B
VK-14-Y
YK-1.4-B
11.4 W3yueHne KOHCIEKTa JEKIMHA U PeKOMEHyeMOi 16 OIIK-2.3-3 JIT.1J11.2 Pemenune
nutepatypsl. [ToaroroBka k 3adery /Cp/ OIIK-2.3-Y JI1.3J12.1 TIPUMEPOB.
OIIK-2.3-B | JI2.2J12.3 Bormpocsr o
OI1K-5.2-3 J2.4 J12.5 pasneny
VYK-3.4-3 3132
VYK-3.4-Y
VK-3.4-B
VK-8.4-3
YK-8.4-V
YK-8.4-B
VK-14-Y
YK-1.4-B

Paznen 12. 'oMoreHHblii KaTaau3




12.1 Omnpenenenue kaTanu3a. OOIIMEe IPUHIUITBI 0 YceTHbIi onpoc.
kartanu3a. OCHOBHbIE 3aKOHOMEPHOCTH 3amura
KaTaJIUTHYECKUX peaknunii. Bimsane xaTammsaropa 11a00paTOPHBIX
Ha TepMOJUHAMHYECKUE U KHHETHUCCKUE pa0or.
XapaKTepUCTUKU XUMHUYECKUX peaKuil. Pewenne
CeneKTUBHOCTb ACUCTBUS KaTaau3aTopa. IIPUMEPOB.
Karanutuueckast akTHBHOCTb, y/I€JIbHAS Bompocst o
KaTaluTH4yeckas akTUBHOCTb. CIUTHBINA U pasneny
pa3eabHbI MEXaHU3Mbl KaTaTUTUUECKUX
peakmii. Katanutudaeckne KOHCTAHTBI CKOPOCTH
peaxun. ConeBoif a¢dext /Tema/

12.2 Karanus. I'omorennsrit katanus /JIex/ 4 OIIK-2.3-3 J1.3 YerHbli onpoc

OIIK-5.2-3 21022
VYK-3.4-3
YK-8.4-3
YK-1.4-3
12.3 T'omorenHslit kKatanu3 /J1ad/ 8 OIIK-2.3-Y JI1.1J13.1 OT4erTsl 1Mo
OIIK-2.3-B 21322 1a00paTOPHBIM
OIIK-5.2-Y paboTam.
OIIK-5.2-B 3amura
VK-3.4-3 J1a00paTOPHBIX
YK-3.4-V pabor
VYK-3.4-B
YK-8.4-3
VYK-8.4-Y
YK-8.4-B
VK-14-Y
VYK-1.4-B

12.4 M3ydeHne KOHCIIEKTa JISKIIUK U pEeKOMEHIyeMO 17 OIlK-2.3-3 JIT.1J11.2 Pemenue

nurepatypsl. [loaroroBka k 3adery /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-3.4-3 J12.2J12.3 Bomnpocs! o
YK-8.4-3 JI2.4 J12.5 pazneny
VYK-1.4-3 3132

Paznen 13. @epmMeHTATUBHBIN KaTaIU3

13.1 OO1me cBeIeHUT 0 KUHETHKE U MEXaHN3Max 0 VYerHbli ompoc.
(epMEeHTATUBHBIX pPeakiuil. YpaBHEHHE Pemenne
Muxasnuca. Koncranrta Muxasinuca. TIPUMEPOB.
WHarnbupoBanne: KOHKYPEHTHOE, Bomnpocs! o
HEKOHKypeHTHoe. CXeMBbl KaTaliu3a ¢ pasneny
nHruduposanuem /Tema/

13.2 Karamms. ®depmenTaTiBHEIN Katamus /JIex/ 4 OIIK-2.3-3 JI1.3 VYcrHBIi onpoc

OIIK-5.2-3 01032
13.3 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHLyeMOn 17 OIIK-2.3-3 JIT.1J11.2 Pewenne
autepartypsl. [logaroroeka k 3auery /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
JI2.2J12.3 Bompocs! o
J12.4 J12.5 paszery
01032
Paznen 14. I'eTeporeHHblii kKaTaans

14.1 CKOpOCTb IeTEpOreHHO-KaTaIUTUIECKON peaKIUH. 0 YcTHBIH onpoc.
TUIbI reTepOreHHbIX KaTalu3aTopoB. 3aKOH 3amura
JeHCTBYIOMUX MoBepXHOCTeH. Ponb ancopOruu B nabopaTopHBIX
reTeporeHHoM Ipouecce. Kunetuka rereporeHHo- pa0or.
KaTAJIUTHYECCKUX PEaKIUi, He INMUTHPYEMBIX Pemrenne
nuddysueir. OtpaBnenne kaTaau3aTopoB. OCHOBEI IIPUMEPOB.
TeopHii karanu3a (tTeopun A.A. banannuna, H.U. Bompocsl o
Kob6o3ena) /Tema/ paznerny

14.2 Katamms. ['eteporennsrii karamus /Jlex/ 4 OIIK-2.3-3 JI1.3 YeTHbIi ompoc

OIIK-5.2-3 01032
YK-3.4-3
YK-8.4-3

VK-1.4-3




14.3 I'eteporennslit katamus /J1a6/ 5 4 OIIK-2.3-Y JI1.1J13.1 Otyerts! 10
OIIK-2.3-B 2192 71a00paTOPHBIM
OIIK-5.2-Y paboTam.
OIIK-5.2-B 3amura
YK-3.4-3 n1abopaTopHBIX
YK-3.4-V pabor
YK-3.4-B
YK-8.4-3
VK-8.4-Y
VK-8.4-B
VK-14-Y
VK-1.4-B
14.4 W3yueHne KOHCIEKTa JeKIMHA U PeKOMEHyeMOi 5 17 OIIK-2.3-3 JIL.1J11.2 Pemenue
nutepatypsl. [loaroroeka k 3agery /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
VK-3.4-3 J12.2 J12.3 Bonpocs! o
YK-8.4-3 J12.4 J12.5 pasneny
YK-1.4-3 3132
Paznen 15. IlpomeskyTouHas aTTecTaAlUA
15.1 3auer ¢ oneHkoii /Tema/ 5 0
15.2 IToxaroroska k 3auety /3a0/ 5 8,75 JI1.1 JI1.2
JI1.3J12.1
J12.2J12.3
J12.4
JI2.5J13.1
15.3 IIpuewm 3auerta /KP/ 5 0,25 YCTHBIH OTBET
o
YTBEPIKICHHBIM
ouseTam,
chopmyIrpoBa
HHBIM C yIeTOM
coziep KaHus
y4aeOHOH
JVICITUTIIAHBI

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCHUIIIMHE (MOAYJIIO)

®DoHJT OLIEHOYHBIX CPEACTB NpuBeAeH B [Ipunoxennu k paboyeil mporpaMme JUCHUIUIMHBIL (CM. TOKyMeHT «OLeHOUHbIe
Matepuaibl o AucuUIUInHe «Du3nueckas XUMHUS).

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenagyemasi imteparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarenscrBo, | Konmnuectso/
ToJ Ha3BaHUE
OBC

JI1.1 | Annpees JI. A., Ousngeckast XUMHA : T1a00PATOPHBIH TPAKTHKYM Mockaa: 2227-8397,
Boxmrreitn b. C.,, W3patensckuit | http:/www.ip
Hosuxosa E. A., Jom MUCuC, |rbookshop.ru/
Pomun A. O., PynHesa 2016, 122 c. 56609.html
E. B., AcraxoB M. B.

JI1.2 | Bacrokona A. H., TurmoBble pacyeTsl Mo GU3NIECKON U KOJUIOUIHON XUMUHU Cankrt- 978-5-8114-
3amauuna O. I1., [TetepOypr: 1605-9,
Haconora H. B., Jlans, 2014, https://e.lanbo
Iepenénxuna JI. 1. 144 c. ok.com/books

/element.php?
pll_id=45679

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

6.1.2. lonoaHuTeIbHAS JUTEPATYpa




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

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

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

Al ITu Op

Menna, OBC

ACB, 2014,

149 c.

JI2.2 |Pomun B. B., duznueckas ¥ KOJUIOUAHAS XUMHUS : yueOHOe ocodue CraBpomnons: 978-5-9596-
T'opuakos D. B., CraBpormonbek | 0938-2,
Opobern B. A. nit http://www.ip

rocymapctBeHH | rbookshop.ru/
blif arpapublii | 47377 html
YHUBEPCHUTET,

AI'PYC, 2013,

156 c.

JI2.3 |Pomanenko E. C., duznueckast XUMHUs : 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 MPaKTHIECKHE OCHOBBI (PU3MUYECKON XMMUH : OpenOypr: 978-5-7410-
Caruga M. O., yaeOHOe mocodue OpenOyprekuii | 1245-1,
Paznobpees /1. A. rocymapcTBeHH | http:/www.ip

BIid rbookshop.ru/
YHHUBEPCHUTET, 52335.html
3bC ACB,

2015,172 c.

JI2.5 |BepesoBuyk A. B. dusngeckas XUMHA : yueOHOE TTocoOHe Capatos: 978-5-9758-
Hayunas 1816-4,
kuura, 2019, http://www.ip
159 c. rbookshop.ru/

81087.html
6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTODBI, COCTaBUTENIN 3arnaBue WsznarensctBo, | KomuuectBo/
rox Ha3BaHHE
OBC
JI3.1 |Jlorunos B.C., dusnueckas XMMHS : METOI. yKa3. K ja0. padotam Ps3ansb, 2014, , 1
Tperynos B.P. 44c.
6.2. Ilepeyens pecypcoB HHGOPMALUOHHO-TeIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"
31 | DnekrponHo-6ubnuoreunas cucrema «[PRbooksy, pexum noctymna — ¢ mobdoro kom-nerorepa PIPTY 6e3 naposns, u3 cetu
HHTEPHET I10 HapoITio. —
D2 | DnekTpoHHO-OMOIHOTeHas cucTeMa «JIaHby, pexuM JocTyna — ¢ Jirobdoro kommbio-tepa PTPTY 6e3 mapons. —

6.3 Ilepeuyens MporpaMMHOro odecrniedyeHUss 1 HHGOPMAIMOHHBIX CNIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMHCH3UOHHOI'O U CB060)1H0 pacnpocTpaHsieMoro nporpamMmMmHoOro oﬁecrleqemm, B TOM 4YHuCJIC

OTCYCCTBCHHOI0O MPOU3BOACTBA

HaumenoBanue

Onucanue

OnepanuonHas cuctema Windows

Kommepueckast nmuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader

Cso6oanoe ITO

OpenOffice

CsoOoanoe 110




Microsoft Office Kommepueckas nuueH3us

SMathStudio CsoOonnoe 110

6.3.2 TlepeyeHb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIUHBI (MO YJIS)

321 yyeOHO-aIMUHHUCTPATUBHBIA KOpIYyC. ydueOHas ayIuTOpHs Ui MPOBENEHHs 3aHSITUH JIGKHUOHHOTO W CEMUHApPCKOr0o
THIIA, TPYIIIOBBIX M WHIWBH-IYaJIbHBIX KOHCYJIbTalMH, TEKYIIEro KOH-TPOIS M IPOMEXYTOUHOW arrecrauuu 44 mecra,
npoektop Optima EW775, skpaH, MapkepHas J1OCKa, MECTO JUIT IIPEHONABATelNs, OCHAIIEHHOE KOMITBIOTEPOM,
JKHJIKOCTHBI xpoma-Torpad Craiiep n MK ®@ypre-cnekrpomerp @CM2202

326 y4ueOHO-aAMHUHUCTPATUBHBIA KOpIyc. y4deOHas J1abo-paTtopusi, OCHALICHHAas J1abOpaTOpHBIM O0OPYIOBaHHUEM,
MOMEIIeHHE I XpaHeHus yaeoHoro ooopynosanus [Tanens LCD Philips,

MapKepHas JT0CKa,

MECTO JJIs IpernoiaBa-Tens, ocHauienHoe komnbiotepoM (Intel Core 15/4Gb), BBITsKHBIE HIKA]BI,

quctiisitop J13-4-02 “OMO”, nabop 1ab0paTOpHON TOCYIbl A WHIUBHIYATbHONW pabOThI, PEaKTHUBbI, HEOOXOIMMBIC
JUTS BBITIOJTHEHHS pador,

mxa¢ cymmnsHbit SNOL 58/350 LFN,

Becsl OHAUS PA 214, ananuTuyeckue ¢ moBepKoii,

Becbl OHAUS TA 152 B koMIUIEKTE C TUpei

328 yueOHO-aIMHHHCTpAaTHBHBEIN Kopmyc. 11 pabGoumx wmect (xom-mbrotepHbrii kiacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOYEHHs: K ceTn «VHTepHeT» M obecredyeHneM JOCTy-Ila B JJIEKTPOHHYIO HH-(OPMAIMOHHO-
obpazoBarenbHylo cpeny PIPTY

8. METOANYECKHUE MATEPUAJIBI I1O JUCIUITVIMHE (MO YJIIO)

Mertoandeckue yka3aHuUs IpUBeIeHBI B [IpuioskeHnu k pabodeit mporpaMme AUCIUTLTIHEL

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH /IEKTPOHHOM NOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:41 (MSK) MpocTas noanucb
3ABEAYIOLLMM BacunbeBuy, 3aBeaytowmii kacdeapont XT

KA®E[PbI

noannCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:42 (MSK) MNpocTas noanucb
3ABELYIOLLWM BacunbeBuy, 3aBeayrowmii kacdeapon XT

BbIMYCKAIOLLEN

KA®E[IPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 13.09.23 16:49 (MSK) MNpocTas noanuce
NMPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop Mo y4ebHoi paboTte




