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)

3akperuieHa 3a Kapenpoi XuMHU4ecKoi TeXHOJIOTMU
VYueOHsIit m1aH 18.03.01 26 00 XTl1.plx

18.03.01 Xumuyeckas TEXHOIOTH
Kamnpuxarus O0axajiaBp
®opma oOydeHus o4yHas

OOmas TpyJ0eMKOCTb 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 3ansuit VIl PIl VI PII VIl PIT VIl PIl
Jlexuun 24 24 16 16 16 16 56 56
JlabopatopHbie 16 16 16 16 16 16 48 48
[IpakTuueckue 8 8 16 16 24 24

Wnas KOHTaKTHas 0,35 (035 (0,35 (035 (0,25 (0,25 (095 0,95
pabora

KoncynerupoBanue |2 2 2 2 4 4
nepes SK3aMeHOM U

IIPAKTUKOU

Uroro ays. 50,35 | 50,35 | 50,35 | 50,35 | 32,25 | 32,25 | 132,95 | 132,95
KonraktHas padora | 50,35 [ 50,35 | 50,35 | 50,35 | 32,25 | 32,25 | 132,95 [ 132,95
Cam. pabora 13 13 40 40 67 67 120 120
Yacel Ha KOHTPOITb 44,65 | 44,65 | 53,65 | 53,65 |8, 75 |8,75 |107,05 |107,05
Htoro 108 108 144 144 108 108 360 360

r. Psa3ann




IIporpammy coctaBun(u):
K.m.H., 0oy., Bopobwesa E.B.

Pabouas mporpamma AUCITUTUTAHBI
Pduznueckast XUMHS

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuto moaroroBku 18.03.01 Xumuueckas TexHonorus (nmprkas Muno6pHayku Poccuun ot
07.08.2020 r. Ne 922)

COCTaBJIcHA HA OCHOBAHWH y4eOHOTO IIIaHa:
18.03.01 Xumunyeckass TEXHOJIOT U

YTBEPXACHHOTO YYEHBIM cOBETOM By3a oT 24.04.2026 mpotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJIOrHH

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



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

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
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
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
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 3aceaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1

HeJ’II/I U3Y4YCHUSA TUCHUIIIINHBIL:

1.2

H3y4CHHE TEOPETHYECKUX U DKCIIEPUMEHTAIIBHBIX METOIOB, HAIIPABJIEHHBIX HA YCTAHOBJIECHUE 3aKOHOMEPHOCTEH
XMMHYECKUX PEaKIHil U COIMYyTCTBYIOMNX UM (PU3NIECKHX SIBICHHIH;

1.3

MOJIYy4YCHHC 3HAHHH 110 (I)yH)IaMeHTaJ'ILHBIM 3aKOHaM (bHSHqCCKOfI XUMHUH U ITPAKTUICCKUX HABBIKOB UX IIPUMCHCHUS.
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3amaun QUCIUITINHEL:

1.5

q)OpMI/IpOBaHI/Ie MPEACTABJICHUA O 3aKOHOMEPHOCTAX MPOTECKaHUS XUMHUYCCKUX, (1)I/I3I/IKO-XI/IMI/I‘{eCKI/IX 1 KOJJIOUWIHO-
XUMHUYECKUX MPOLICCCOB;

1.6

(dhopMHpOBaHHE 3HAHUN O 3aBUCHMOCTH MEXKITy CTPOSHHEM, SHEPTeTHIECKUMH XapaKTepUCTUKAMU XUMHUYECKHUX CBS3EeH U
PEaKIHOHHON CLIOCOOHOCTBIO BEIIECTB;

1.7

(opMupoBaHUE 3HAHUI O 3aBUCHMOCTH BIIUSIHUS Pa3IHYHBIX (pAKTOPOB Ha CKOPOCTH M MEXaHU3MBI XUMUYECKHIX PEAKITHIA;

1.8

OBJIaICHUEC HaBbIKAMU IPUMCHCHUS TCOPETHUICCKUX 3aKOHOB K PCHICHHUIO ITPAKTHYCCKHUX BOITPOCOB XUMHUYECKOU
TCXHOJIOTHUH.

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

ukn (paznoen) 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

O3HaKOMUTEIbHAS IpaKTUKa

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:
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Hpm(nazmaﬂ MCXaHHKa

222

HpOI/ISBOZ[CTBCHHaH IMpaKTUuKa

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 3alnuTel U 3alIdTa BBIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ 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 AaHAIN3a HAYYHO-TEXHUYECKOM U MPOCKTHO-TEXHOJIOTHYECKOH JUTEPATyphl [0 TEMATHKE UCCIICIOBAHUIT
YMmeTh

aHATM3UPOBATh HAYYHO-TEXHUYECKYIO U MPOSKTHO-TEXHOJOTUYECKYI0 HH(MOPMAIIUIO C UCIIONB30BAHUEM METOJIOB CHCTEMHOTO
MOAX0/1a

Baanern

HaBBIKAMU TOHCKA W CHCTEMATHU3AIMH HAyIHO-TEXHUYESCKOW M MPOCKTHO-TEXHOIOIMYECKOH MH(OpPMAIUU ¢ 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 TTPaBMJIa B3aUMOJICUCTBHSI KOJUIET B KOJUIEKTHBE

YMmerh

KOOIIEPHPOBAThCS C KOJIeraMu, paboTaTh B KOJJIEKTHBE

Baanern

METOaMHU H CTIIO0CO0aMH TIOCTPOSHHS MPABHIBHOTO, KOPPEKTHOTO JO0KA3aTeIbCTBA

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

IpaBHJIa TEXHUKH O€30IIaCHOCTH, MPOM3BOACTBCHHON CAHUTAPHH, TIOXKApHOH OE30IMaCHOCTH M HOPMBI OXPaHBI TPyAa HMpH
BBINOJTHEHUH JIAOOPATOPHBIX PaboT MO JUCLUILINHE

Ymerb

obecrieunBath Oe3omacHyro padoty ¢ JIBXK, cTeknsHHON mocy/oi, Ha CTeHIaX, MOJKIIOYSHHBIX K 3JIEKTPUIECKUM, BOIOIPOBOIHBIM
WU KaHAJIU3allUOHHBIM CETIAM

Baapers

HaBBIKAMH 0€30ITacHOW PadOTHI Ha TEXHOJIOTHIECKOM 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

(PU3UKO-XUMUYECKUE M XUMUYECKHE METOIBI JJIS pelieHus 3a7ay NpodecCHOHAIBHON NesITeTbHOCTH

YMmeTh

WCTIONIb30BaTh (PU3UKO-XMMHUYECKUE U XUMUYCCKAE METOJBI JIUIS pelieHHs 3a7a4d MPOPECCHOHATEHON NEeSTeITbHOCTH
Baanern

(HPUBMKO-XUMUYECKUMH M XUMHUYECKUMH METOAAMU ISl PEeLIeHus 3a1a4 MpoQecCHOHATbHON AeATenbHOCTH

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

CTI0CcO0BI 00pPa0OTKM M WHTEPIPETalnyl SKCIEPHMEHTAIBHBIX JaHHBIX
Ymers

00pabaThIBaTh M MHTEPIPETHPOBATH SKCIICPUMEHTAIBHBIC IaHHBIC
Buaners

MeToiaMi 00pabOTKU M MHTEPIIPETaIMi KCIIEPUMEHTAIIbHBIX JTaHHBIX

B pe3yabTrare ocBOeHHS THCHUTIHHBI (MOAYJISA) 00yJAIOMIMIiCS T0JKEH

3.1 (3HaTh:

3.1.1 | MexaHHU3MbI XUMHYECKHX peaKupHZ, TIPOUCXOASAIINX B TEXHOJIOIMYCCKUX MPOLECCAX U OKPYKAIOIIEM MUPE, OCHOBLIBASACH
Ha 3HaHUAX O CTPOCHHHU BEIIECTBA, IIPUPOIC XHMHWYECKON CBSI3M M CBOMCTBAX Pa3JIMYHBIX KJIaCCOB XUMHNUYCCKHUX
3JICMCHTOB, COCZ[PIHCHPI?I, BCIICCTB U MaTCpPUAJIOB,

3.1.2 (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IG U XUMHUYCCKUC METOAbI JJId PCUICHUS 3aaa4 HpO(i)CCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH,

313 OKCNIEPUMECHTAJIbHBIE METOABI UCCIIEJOBAHUS 110 3aJJaHHOM METOAUKE, TPOBOAUTH Ha6J'IIOD;eHI/IH " U3MEPEHUA C YICTOM
Tpe6OBaHHI>lI TCXHUKHU 6630HaCHOCTI/I, O6pa6aTLIBaTL U UHTCPHPETUPOBATH OKCIICPUMEHTAJIbHBIC JaHHBIC,

3.1.4 | ciocoOb1 00pabOTKK U UHTEPIIPETALIMH YKCTIEPUMEHTAIBHBIX JaHHBIX.

3.2 | YmeTh:




3.2.1 | aHaMM3KMPOBATh U UCHOIB30BATh MEXAHU3MBI XMMHUCCKHUX PEaKIHi, MPOUCXOAAIINX B TEXHOIOTHIECKUX MPOLECccax U
OKpY)KalolIeM MHUPE, OCHOBBIBAsICh Ha 3HAHUSIX O CTPOSHHUHU BEILECTBA, IPUPOJIE XUMHUECKOM CBSA3U U CBOMCTBAX
Pa3IMYHBIX KIaCCOB XUMHUUYECKUX 3JIEMEHTOB, COEIMHEHU, BEIIECTB U MAaTEpUAJIOB;

3.2.2 | ucnonb30BaTh HUIUKO-XUMHYECKUE U XUMUYECKHE METOBI AJIsl PELICHHS 33/1a4 PO(pECCHOHANBHOMN ACATEILHOCTH;

3.2.3 [ ocymecTBIATE SKCIIEPUMEHTAIBHbIEC NCCIEIOBAHNS U NCTIBITAHUS 110 3aJaHHOH METOANKE, IPOBOAUT HAOIIOACHUS U
H3MEPEHUs ¢ y9eTOM TpeOOBaHUHM TEXHUKU 0€30MacHOCTH;

3.2.4 | oOpabaTbIBaTh U HHTEPIPETUPOBATH SKCIIEPUMEHTAIBHEIC JaHHBIE.

3.3 | Baagern:

3.3.1 | MeTonamu aHaIM3a MEXaHU3MOB XMMUYECKUX PEAKLUI, MPOUCXOASAIINX B TEXHOJIOTHUECKUX MIPOLIECCaX U OKPYKAIOIIEM
MHpE, OCHOBBIBASICH Ha 3HAHMUAX O CTPOCHHH BEIECTBA, IPHPOIE XMMUIECKOH CBSI3H U CBOHCTBAX PA3IMYHBIX KIIACCOB
XUMHUYECKUX IEMEHTOB, COSAMHEHHIA, BEILIECTB U MaTEPHaOB;

3.3.2 | pU3UKO-XUMHYECKHMHU ¥ XUMAYECKUMHU METOAAMU JIJIsl PEIIeHHs 3a7a4 MPOeCCUOHANBHON e TeNbHOCTH

3.3.3 | MeTonamMu SKCIIEPUMEHTAILHOIO UCCIIEA0BAHNUS U UCTIBITAHMUS 110 3aJaHHOM METOMKE, HAOMIOACHUS U U3MEPEHUS C
Y4ETOM TPeOOBaHMIA TEXHUKH 0€30MacHOCTH;

3.3.4 | MmeTomamu 00pabOTKN M MHTEPIPETAINN SKCICPHUMEHTAIBHBIX 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 IIpenmet u conepkanue pusuueckoit xumuu. Ee 3 0 VYeraslii onpoc.
OCHOBHBIC pa3/iesibl. 3HAYCHUE (HH3MUCCKON XHUMUH Pemenune
JUTSL TEXHONOTHH. MeTozpl GU3NIecKod XUMHUH: TIPUMEPOB.
TEPMOAMHAMHUYECKUH, CTATUCTUYECKUNA U Bonpocst o
KBaHTOBO-MexaHuyeckuil. Ponp poccuiickux pazneny
YYIEHBIX B pa3BUTHH (hu3uueckoi xumuu /Tema/
1.2 IIpenmer u coneprkanue pusnueckoil xumun. Ee 3 1 YK-1.4-3 JIT.1J11.2 YcTHBII onpoc
OCHOBHBIE pa3/ieNbl. 3HaUeHUE (HH3UICCKON XUMHUH VYK-3.4-3 JI1.3 J11.4
JUIS TEXHOJIOTUHN. MeTonbl GU3NUeCKON XUMHH: VK-8.4-3 21032
TEPMOJMHAMHYECKUH, CTATUCTUYCCKUIA U OIIK-2.3-3
KBAHTOBO-MEXaHHUECKUH. Ponb poccuiickux OIIK-5.2-3
YUIEHBIX B pa3BUTUH (u3HUecKoi xumu /JIex/
1.3 M3ydeHune KOHCIIEKTa JIEKIUHA U peKOMEHTyeMOon 3 1 VYK-1.4-3 JIL.1J11.2 Pewenne
nuteparypsl. [Toaroroska k sx3ameny /Cp/ YK-3.4-3 JI1.3 MIPUMEPOB.
YK-8.4-3 JI1.4J12.1 Bonpocs o
OIlK-2.3-3 21032 pazneny
OIIK-5.2-3
Paznen 2. OcHOBBI XMMHYeCKOI
TepPMOAMHAMHUKH




2.1

OcHoBHble moHATHS. [1epBBIil 3aK0H
TepMOAMHAMUKH. DHTaNbNHs. 3aKkoH I'ecca u ero
crenctBus. CTaHIApTHBIC COCTOSHUS 1
CTaHAAPTHBIC TEIIIOTHI XUMIYECKUX PEaKIuil.
TemmnoBsie 3pdexTrl. TernaoeMKoCcTb.
VHTepnonsanuoHHble yPaBHEHUS TEIIOEMKOCTH.
Pacuers! TemoBsIx 3¢ dexToB peakuii. Tabmust
CTaHAAPTHBIX TEPMOJUHAMUIECKIX BETUIHH U UX
HCIIOIb30BAHUE B TEPMOJHMHAMUYIECKHX
pacuerax.IIpomeccsl paBHOBECHBIE
HEpPaBHOBECHbIE, 00paTHMBbIC H HEOOpaTHMBIE,
CaMOIPOU3BOIBHBIC U HECAMOIPOU3BONBHBIE.
Bropoii 3ak0H TEpMOTUHAMHUKA. DHTPOIHSA U €€
OCHOBHBIE CBOiicTBa. OOOCHOBaHHE BTOPOTO
3aKoHa TepmoauHamMuku. Teopema Kapno-
Knaysuyca. DHTpomnus kak KpUTepuil paBHOBECUS
1 HaIpaBJICHAS CaMOIIPOM3BOJIFHOTO ITpoIecca B
H30JIMPOBAHHBIX CUCTeMaX. TpeTuii 3aKoH
TepMoauHaMuKH. TeruioBas Teopema HepHcera.
ITocrynar Ilnanka. CtaTuctudeckas
HHTEPIIPETanys BTOPOro 3aKOHA TEPMOINHAMUKH.
Oo6beaunenHoe ypasHenue I u 11 3akoHOB
TepMOAUHAMUKH. DHeprus I ensMronsua. DHeprus
I'm66ca. XapakrepucTHdaeckue GyHKIIH.
VYpasuenne ['m66ca-I'ensmroneia. Pacuer
M3MEHEeHUs CTaHapTHHIX dHepruit ['n6bca u
I'enbMronbla B XUMHYECKUX PEAKLUAX MIPH
Pa3NYHBIX TEMIepaTypax. Y paBHEHUS
MaxkcBeia ¥ UX HCHOIb30BaHUE IS BEIBOJA
Pa3IMYHBIX TEPMOAMHAMUYECKUX COOTHOLICHHUH.
CucteMsl TepeMEeHHOro cocTaBa. XUMHUICCKUH
MIOTEHITHAT KOMIIOHEHTa CUCTEeMBI. PeasrbHbIe
ra3pl. YpaBHenue Ban-nep- Baanbca.
XUMHYeCKH TOTeHIUAll PEaTbHOro rasa.
OyrutuBHOCTH, KO dUIIEeHT

¢yrutuBHOCTH /Tema/

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

2.2

OCHOBBI XUMHUYECKOH TepMonuHaMUKy /JIex/

YK-1.4-3

VK-3.4-3

VK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

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

YerHBIi onpoc
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Pemenue 3amau mo Teme /IIp/

VK-1.4-V
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
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B

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

Pemnrenune 3amau

2.4

XuMmndeckas TepMoIHHaAMHKa /J1ab/

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
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B

JI1.1J11.2
J1.3
JI1.4J13.1
31092

OTtyeTsl 1O
71a00paTOPHBIM
paboram.
3ammra
11a60paTOPHBIX
pabot




2.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil YK-1.4-3 JI1.1J11.2 Pemenue
nuteparypsl. [ToaroroBka k sx3ameny /Cp/ YK-3.4-3 JI1.3 MIPUMEPOB.
VYK-8.4-3 JI1.4J12.1 Bonpocs! o
OIIK-2.3-3 2122 pasneny
OIIK-5.2-3
Paznen 3. Xumuueckoe paBHOBecHe
3.1 OCHOBHBIE CBOMCTBa XUMHUYECKOT'O PABHOBECHS. YerHblii onpoc.
3aKOoH IEHCTBYIONINX Macc, TEPMOAUHAMUICCKHUN Pemenue
BbIBOA. TepMoarHamMuyeckas KOHCTaHTa 3aj1a4. 3amuTa
XMMHYECKOro paBHOBecHs. [IpakTiyeckue 11a00paTOPHBIX
KOHCTAHTHI paBHOBECHs. BiusiHIe naBieHus 1 pabor.
MIPUMECH MHEPTHOT'O ra3a Ha CMEIIeHUE Pemmenue
XUMHYECKOTO PaBHOBECHSI. Y paBHEHHE U30TEPMBI MIPUMEPOB.
XUMHUYecKor peaknuu Bant-T'odda. Bonpocs! o
TemmeparypHasi 3aBUCHMOCTh KOHCTaHTBI pasnery
XUMHUYECKOT0 paBHOBECHsl. Y paBHEHHE U300aphl U
H30X0pB XUMHUYecKoH peaknuu Bant-I'odda.
Ipunrun Jle latense - bpayna. /Tema/
32 Xumnueckoe paBHoBecue /JIex/ VK-1.4-3 JI1.1 JI1.2 YerHbli onpoc
YK-3.4-3 JI1.3 J11.4
YK-8.4-3 21022
OIIK-2.3-3
OIIK-5.2-3
33 Pemenue 3anau o reme /IIp/ VK-1.4-Y JI1.1 JI1.2 Pewmenne 3agau
VYK-1.4-B JI1.3 J11.4
VK-3.4-3 3132
VK-3.4-YV
VYK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
34 Xumuueckoe paBHoBecue /J1ad/ VYK-1.4-YV JI1.1 J11.2 OT4eTsI 110
VK-1.4-B JI1.3 na00paToOpHBIM
YK-3.4-3 JI1.4J13.1 paboram.
YK-3.4-V 2132 3amura
YK-3.4-B 1a00paTOPHBIX
YK-8.4-3 pabor
YK-8.4-Y
YK-8.4-B
OIlK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
3.5 M3ydeHune KOHCIeKTa JICKIUH U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Pemenune
nurepatypsl. [loxroroska k sx3ameny /Cp/ VK-3.4-3 J1.3 IIPUMEPOB.
YK-8.4-3 JI1.4J12.1 Bomnpocs o
OIlK-2.3-3 21032 pazneny
OIIK-5.2-3

Pazpnen 4. ®a3oBble paBHOBecHS




4.1

[onsiTue haspl, KOMIOHEHTA, YUCIIA CTENeHen
cBobopl. [TpaBuio da3 ['md6ca. Jluarpamma
(ha30BBIX PAaBHOBECHI AJISI OJHOKOMIOHEHTHON
cucremsl. TpoiiHas Touka. IIpumenenue npasuna
(a3 'nb6ca Kk OMHOKOMIIOHEHTHOI cUCTEME.
VYpasuenue Knaneiipona-Knaysuyca.
OmnpeneneHne KOOpAUHAT TPOWHON TOUYKH.
PaBHOBecus )XUIKOCTD - HIap B
JBYXKOMITIOHEHTHBIX cucTeMax. PacTBopuMocThb
ra3oB B )XuaKocTsx. [Ipumenenne 3akona ['eHpn k
pacTBOpaM ra3oB B KHUIKOCTSX.

HeorpannueHHo pacTBOpUMBIE APYT B ApYre
xuakocty. [Tepsrrit 3akoH ['m66ca-KonoBanoga.
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
HEUICANIbHBIX PacTBOPOB. A3€OTPOIIHbIE
pactBopsl. Bropoii 3akon ['no6ca-KoHnoBanoa.
Ieperoxka pacTBOPOB ¢ MUHUMYMOM U
MaKCUMYMOM TEMIIEPATyPbl KUIIEHUSI.
OrpaHnyeHHas B3aMHas 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 OTPaHMYEHHON B3aUMHON
pacTBOPUMOCTHIO XKUAKOCTEH. [laBnenre u cocras
Iapa HaJl CMEChIO B3aMHO HEPAaCTBOPHMBIX
)kuakocteil. PazoBoe paBHOBECHE B
JIByXKOMITOHEHTHBIX CHCTEMax C y4acTUEM
TBepabIX (a3. MneansHast pacCTBOPIMOCTD
TBEPIbIX BELIECTB B )KUAKOCTH (YpaBHEHHE
Hlpenepa). MeTon GpHU3MKO-XUMHUYECKOTO aHAN3A.
Juarpammsl coctaB-cBOMCTBO. ITpuHIMIBL
HenpepsIBHOCTH 1 cootBeTcTBUs (H.C.
KypnaxoB). Tepmuueckuii ananus. CUCTEMBI ¢
OrpaHMYECHHON U HEOrpaHUYEHHOH
PacTBOPHMOCTEIO KOMITOHEHTOB B TBEpAOH dase.
H3omopdusm. Tumsl TBEpABIX paCTBOPOB.
JluarpaMmsbl IIaBKOCTH U30MOP(HHO
KPHUCTAJUTU3YIOIIIXCS BEIIeCTB. TepMUYCCKHUI
aHaJIN3, KPUBBIC OXJIAXACHHS. [lnarpaMmsl
HEU30MOP(PHO KPUCTAITUIYIOIINXCS BEIIECTB (C
00pa3oBaHUEM MPOCTOMN (OHOMN) IBTCKTHKH, C
00pa3oBaHNEM YCTONYMBBIX H HEYCTOHIMBBIX
coenuHeHuit). ITocTpoeHne quarpaMMsbl IIIaBKOCTH
10 KPUBBIM OXJIQXKJICHUS. DBTEKTHUYECKAst CMECh.
KOoHTpy>HTHO ¥ MHKOHTPYSHTHO IUTaBSIIITHECS
XUMHUYecKre coefnHeHust. CHCTEMBI ¢
OrpaHUYEHHON PACTBOPHUMOCTHIO BEILIECTB B
TBepaoi ¢ase. [Ipumenenne npasmia ¢as K
nccienoBaHnIo quarpaMm. [IpaBuito peraara.
@a3oBbIe PAaBHOBECHSI B TPEXKOMIIOHCHTHBIX
cucremax. [ padpuueckoe n3odpakeHue cocraBa
TPEXKOMIOHEHTHBIX CHCTEM B TPEYTOJIEHUKAX
I'm66ca u Pozeboma 1 B IPpIMOYTONBHBIX
KoopauHaTax. JluarpaMMbl COCTOSIHUSL TPOMHBIX
JKUJIKAX CUCTEM C OTPaHUYEHHOM B3aUMHOMN
PpacTBOPHMOCTEIO

/Tema/

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




4.2

®azoBsle paBHOBecHus /JIex/

YK-1.4-3

VK-3.4-3

VK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

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

VYernsli onpoc

43

Pemenue 3amau mo Teme /IIp/

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

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

Pemnrenne 3amau

44

dazoBbie paBHOBecHs /J1ab/

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

JI1.1J11.2
JI1.3
JI1.4J13.1
31032

OTueTs IO
71a00paTOPHBIM
paboTam.
3arura
11a60paTOPHBIX
pabot

4.5

M3ydeHune KOHCIIEKTa JICKIUHA U pEeKOMEH IyeMOn
nutepatypsl. [lonroroska k sx3ameny /Cp/

YK-1.4-3

YK-3.4-3

VK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

JI1.1 J11.2
JI1.3
JI1.4J12.1
21022

Pemenune
MIPUMEPOB.
Bompocsl o
paszneny

Pazpnen S. PacTBopbI HEJIEKTPOIUTOB




5.1

Knaccudukanuu pactsopos. [lapiransHsie
MOJISIpHBIE BEJIMUMHBL. YpaBHeHus: [ u66ca-
Hrorema. OTHOCHTENBHBIE MTAPIIUATBHBIE
MOJISIpHBIE BEIMYHHBI (TTapIHATbHBIE MOISIPHEBIE
(yskuy cmemenus). TepMoauHaMUIecKue
¢GyHKIMH cMenreHus. VneanpHple (COBEpILICHHBIE)
pacTBOpbl. XMMUYECKHH MTOTEHIIMAT KOMIIOHEHTa
naeaJbHOro pacTBopa. TepMonuHaMuiecKkue
CBOICTBA UEAIbHBIX PACTBOPOB.
TepMoarHamMudeckre QYHKIIMA CMETICHUS
HJealbHbIX pacTBOpoB. PaBHOBecue "ujeanbHbli
pactBop-nap". 3akoH Payns. UneanbHblie n
HeusleanbHble pacTBopsl. [IpenensHo
pa30aBiieHHBIE, aTepMAIbHBIC, PETYIIpPHbIC
pactBopsl. [lapiuansHble MOJIbHbBIE BETHYHHEI,
METOJbI UX ONpeeeHusl. X UMUYECKUN
MOTEHITMA KOMIIOHEHTA B UICATEHOM U
HEU/ICATEHOM PacTBOpax. AKTUBHOCTb U

K02 (UIIMEHT aKTUBHOCTU. BB1O0Op cTaHAapTHOrO
COCTOSIHMSL [JIs1 PACTBOPUTEJISL U pACTBOPEHHOTO
BeniectBa. CHMMETpUYHAS 1 HECUMMETPUIHAS
cucTeMbl. Bpluncienne akTuBHOCTEN
PacTBOPUTENS U PACTBOPEHHOI'O BELIECTBA IO
JIABJICHUIO TTapa, MOHKEHHIO TeMITepaTyphl
3aMep3aHus, TIOBBIIICHUIO TEMIIEPATYPhl KUTICHUS
U U3 OCMOTHYECKOro AaBieHus. KonnuratusBHole
CBOICTBa, UX NPAKTUYECKOE UCIIONb30BaHUE.
VYpaeuenne Baut-I'odpda mms ocmornaeckoro

nasnenus. OcMoc, o0patHsIit ocmoc. Kpuockomnust.

D6ynuockomnus. Vicronb30BaHne KOMITUTAaTHBHBIX
CBOWCTB IS OTIPEJICIICHHS MOJISIPHON MacChl H
CTETIeHU TUCCOLUAIIH PACTBOPEHHOTO BEUIECTBA
/Tema/

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

52

PacTtBopb! HeAeKTpOTUTOB /JIeK/

VK-1.4-3

VK-3.4-3

VK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

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

YcrHbIi onpoc

53

Pemenne 3anaq mo Teme /IIp/

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

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

Pemrenne 3amau

54

PactBops! HeanexTponuTos /J1ad/

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

JI1.1 J11.2
JI1.3
JI1.4J13.1
21022

Otyetsl O
1a60paTOPHBIM
paboram.
3amura
11a00paTOPHBIX
pabor

5.5

M3ydeHune KOHCIIEKTa JIEKIUH U pEeKOMEH,LyeMOon
aurteparypsl. [lonroroBka k sx3ameny /Cp/

YK-1.4-3

YK-3.4-3

VK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

JI1.1 J11.2
JI1.3
JI1.4J12.1
0102

Pewenne
MIPUMEPOB.
Bompocs! o
pasneny




Paznen 6. [IpomeskyTouHasi aTTecTALUSs

6.1 Ox3ameH /Tema/ 0
6.2 IMoxaroroBka k 3x3amMeny /Jk3aMeH/ 44,65 JIT.1J11.2
JI1.3
JI1.4J12.1J13.
1
01032
6.3 [IpoBeneHye KOHCYIbTAIIMN TIEpE] 2 JIL.1J11.2
sk3ameHoM /KHc/ JI1.3J11.4
6.4 Ipuem sx3amena /MKP/ 0,35 JIL.1 J11.2 Y CTHBIH OTBET
JI1.3J11.4 1o
YTBEP>KACHHBIM
oueram,
chopmyIrpoBa
HHBIM C Y4ETOM
coziepIKaHuUs
y4aeOHOM
JUCTIATUTNHBI
Pazpen 7. Xumunueckoe paBHOBecHe U
IJIEKTPOXUMHUSI
7.1 OCHOBHBIE MTOHATHUS XUMHYECKOTO PABHOBECHUS U 0 YeTHslii onpoc.
anekrpoxumust /Tema/ Pemienune
3aja4. 3amura
1a00paTOPHBIX
pabor.
Pemenune
MIPUMEPOB.
Bonpocsl o
paznery
7.2 PactBops! anexrponutos. Teopust 3 YK-1.4-3 JI1.1 J11.2 YcrHblii ompoc
3eKTponuTH4eckoil nuccouunanuu C.AppeHuyca. VK-3.4-3 JI1.3J11.4
KonuuecTBeHHbIE XapaKTepUCTUKU AUCCOLIMALIUH: VK-8.4-3 2152
CTENCHb IUCCOLMAIINN, KOHCTAHTAa JTUCCOLIAIINH. OI1K-2.3-3
3axoH pa3BeneHus OctBanbpia. [IpuunHel OIIK-5.2-3

JHCCOIMAIMU. ACCOIUALUS U COIbBATAIIUS HOHOB.
AKTHBHOCTH ¥ KO3((PUIIMEHTH! aKTHBHOCTH
9JIEKTPONUTA U HOHOB B PaCTBOPE, CPETHHE
noHHBIE KO3 (HUIMEHTH akTHBHOCTH. VloHHAs
cuiia pactBopa. I[IpaBuiio HOHHON CHIIBI.
OCHOBHBIE MONOXKEHUS HEKTPOCTATHYECKON
TEOPUH CHIIBHBIX JIEKTPonnTOB [lebast- XFOKKeIs.
PeanpHas u ycrnoBHas HOHHAs aTMOc(epa.
IToreHIMam HOHHOHN aTMoc(ephl, paaryc HOHHOM
aTMocdepsl.

HepaBHOBeCHbIE SBICHHS B PacTBOpax
ANEeKTPONUTOB. IIpOBOAHUKH AIIEKTPUIECKOTO TOKA
[ u Il pona, noHHAA U AIEKTPOHHAS
IIPOBOJIMMOCTb. Y JIeTIbHAS, MOJISIpHAS
SKBUBAJICHTHAS IEKTPUUECKHE IIPOBOAUMOCTH,
B3aUMOCBA3b MEXly HUMH. 3aKOH HE3aBUCHMOTrO
JIBYDKEHUS HOHOB (3akoH Konbpaymia).
[IpenenbHBIC MONSPHBIE IEKTPOIPOBOIHOCTH
HOHOB. DcTaeTHBIH MEXaHU3M IepeHoca
JNIEKTPUUYECTBA NOHAMU THIPOKCOHMS U
ruapokcwia. Yncna mepeHoca HOHOB.
ONeKTPOIpPOBOIHOCT PACTBOPOB CUIIBHBIX
ANEeKTPONuTOB. M3MepeHust aeKTponpoBOIHOCTU
1 JIEKTPUIECKOH IpoBoguMocTH /JIex/




73 O/1C 1 35eKTpoaHbIE TOTEHIN AT, [IBOHHOM 3 YK-1.4-3 JIL.1J11.2 VYerHbIi onpoc
aMeKTprUeCcKuid ciioi. OOpaTUMBbIE ITEKTPOIBI U YK-3.4-3 JI1.3J11.4
00paTHUMBbIC TATbBAHHYECKHE DJIEMEHTBI. YK-8.4-3 21032
ONeKTPOXUMHYECKUH MOTEHIHAL. OIIK-2.3-3
DNEeKTPOABIKYILAS CHJIa TaJIbBAHUYECKOTO OIIK-5.2-3
3JIEMEHTA, YCJIOBHBIN 3JIEKTPOAHBIN NOTEHIHAI.
IIpasuno 3HaxoB D/IC U 31€KTPOAHBIX
MOTEHIMATI0B. TepMOoJMHAMUYECKAs TEOPHS
raJbBaHUUYECKUX sABJICHUH. Y paBHeHue HepHcra.
YpaBuenue ['m66ca-I'ensMromba s
AEKTPOXUMHUUECKUX cucTeM. Knaccnpukanms
3JEeKTpoioB. YpaBHeHue HepHera i1 noreHuana
3JIEKTPOIOB PA3JIMYHOIO BUJA. THIIbI
rajJbBaHMYECKUX 3JeMeHTOB. JIuddy3nonnsit
MOTEHIIMAT, MEXaHU3M BO3HHUKHOBEHUS H METOJIBI
€ro ycTpaHeHHUs (CBeJeHHsI K MUHUMAaJIbHOM
BenuuuHe). Meronuka usmepenus SJC u
AJIEKTPOAHBIX MMOTEHIINATIOB. XUMHUYECKUE
HCTOYHUKH TOKA. TOMIMBHBIE SJIEMEHTHI.
Onexrponus. KaToaHble 1 aHOJHBIE TPOLIECCHI.
Iomspuzarms >nexrponoB. KoHeHTparmonHas
NOJIIpU3aLMsl; IPEACIIbHBII TOK. Y paBHEHUE
Tadens. [IpakTnyeckoe 3HaUCHHE
TIepeHANPsHKEHAS TIPH BRIICIICHUH BOAOPO/A.
AHOJHOE TIepeHanpsHKeHue, TaCCHBUPOBAHNE
METaJLIOB.
DNEeKTPOXUMHUYECKAsT KOPPO3USl.
TepMoarHAMWYECKHE U KHHETHUECKHE (DaKTOPHI B
xoppo3un. CrocoOB! 3alIUTh OT KOPPO3UH
/JTex/
7.4 Pemenue 3anaq mo Teme /IIp/ 6 VK-1.4-Y JI1.1 JI1.2 Pemenne 3agau
YK-1.4-B JI1.3J11.4
YK-3.4-3 01032
YK-3.4-Y
VYK-3.4-B
YK-8.4-3
YK-8.4-Y
VYK-8.4-B
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
7.5 XuMHUECKOe paBHOBECHE M AIeKTpoxumus /J1a6/ 8 YK-1.4-V JI.1J11.2 OT4eTsI 10
VK-1.4-B JI1.3 n1abopaTopHBIM
YK-3.4-3 JI1.4J13.1 paboram.
YK-3.4-Y 21032 3amuTa
VK-3.4-B abopaTOpHBIX
YK-8.4-3 pabor
YK-8.4-Y
VYK-8.4-B
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
7.6 M3ydeHune KoHCIIEKTa JIEKIUHA U PEeKOMEH LyeMOn 16 YK-1.4-3 JIT.1J11.2 Pemenne
mutepatypsl. [loaroroska k sx3zameny /Cp/ YK-3.4-3 JI1.3 MIPUMEPOB.
YK-8.4-3 JI1.4J12.1 Bonpocsl o
OIlK-2.3-3 21032 pazneny
OIIK-5.2-3

Paznen 8. ®opmasibHasi KHHETHKA




8.1

OcHOBHBIE MOHATUS (HOPMATBEHOI KHHETHKH.
OCHOBHOI1 OCTYyNaT XMMUYECKOH KHHETHKH,
KHHETHUYECKOE YPaBHEHUE CKOPOCTH PEAKLIUU.
KoncranTa ckopoCTH XUMUYECKOU peaKIHH,
pa3MepHOCTb KOHCTaHThI CKOpOCTH. TIpocTsie
(s;eMeHTapHbIE) U CIIOXKHBIE peakiuu. Kunernka
TIPOCTHIX M (HOPMAITBHO IIPOCTHIX OHOCTOPOHHUX
TOMOTEHHBIX peakuuii. Peakiuu nepBoro, BTOporo
U TpeTbero nopsaxos. Anddepennuansuas u
HHTErpaibHas GOpMbI KHHETHUECKUX YPaBHEHHUH,
KHHETUYECKHE KpUBbIe. Bpems
MonymnpeBpaleHus. Peaknuu HyneBoro nopsjaka.
Meton u3bbiTKa (u3ossinun) OcTBabAa,
OIIPEJIENICHUE YaCTHBIX IIOPSJKOB I10
COOTBETCTBYIOILLIEMY peareHTy. Pacuer KOHCTaHTBL
CKOPOCTH M CKOPOCTH MPOCTBIX OHOCTOPOHHHUX
peakuuid. [IpyHINI HE3aBUCUMOCTH IIPOTEKAHUS
3JIEMEHTapHBIX peakiui. OopaTuMele U
napaJuienbHble PeaKI[y IIepPBOro MopsaKa.
HHTerpanbHble ypaBHEHHS A7 PacueTa KOHCTAHT
CKOPOCTEH OTZENBHBIX CTAAUN PEaKIUH.
IlocnenoBaTenpHble peakuuu 1-ro nopsaka.
IIpuHumn nuMuTHpYIOMIEH cTaaAuu
[10CJIEJ0BATENbHON XUMUYECKOH PEAKIUH.
CranuoHapHblil pesKUM IIPOTEKAHUS
TocieI0BaTeNbHBIX peakiuii. Meton
KBa3UCTAl[IOHAPHBIX KOHLIEHTPALUii
Bonenmreitna u 06:1acTh €ro MPUMEHUMOCTH.
BiusHue Temneparypbl Ha CKOPOCTh XUMHYECKON
peakuuu. TemnepaTypHslit koddduieHT
KOHCTAHTHI CKOPOCTH PEAKIMH, MPUOIKEHHOES
npasuwio BarT-T'odda. YpasHernne Appernyca.
D¢ dexTuBHAS SHEPIUS AKTHUBALUHU U
IIPEI3KCIIOHCHIIMANIBHBIN MHOXHTENDb /Tema/

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

8.2

®opmanbHas knHeTHKa /JIex/

YK-1.4-3

VK-3.4-3

YK-8.4-3
OIIK-2.3-3
OIIK-5.2-3

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

VYcrHblii ompoc

8.3

Pemenue 3anau mo Teme /IIp/

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

JI1.1 J11.2
JI1.3J11.4
31032

Pemenne 3agau

8.4

@dopmanbHast kuaeTHka /J1ad/

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

JI1.1J11.2
JI1.3
JI1.4J13.1
01022

OT4eTs IO
1ab0paTOPHBIM
pabotam.
3amuTa
n1ab0opaTOpHBIX
pabor




8.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 16 YK-1.4-3 JI1.1J11.2 Pemenue
nuteparypsl. [ToaroroBka k sx3ameny /Cp/ YK-3.4-3 JI1.3 MIPUMEPOB.
VYK-8.4-3 JI1.4J12.1 Bonpocs! o
OIIK-2.3-3 2122 pasneny
OIIK-5.2-3
Paznen 9. @oroxumMHuyeckue U LieMHble PeaKuu
9.1 doTtoxumMmuuecKue peakuuu. MexaHusm 0 VYerHslii onpoc.
akTuBauuu. [leppuyHbIC U BTOPUYHBIE Pemenue
(doroxummudeckue nporecchl. PoToauCCoHAIMS H 3aj1a4. 3amuTa
(dotonu3. 3aKoHBI POTOXMMHUH, 3aKOH 11a00paTOPHBIX
(hOTOXUMHUYECKOI SKBUBATIEHTHOCTH DHHIITEIHA- pabor.
Iltapka. KBanToBblil Beixoa. Kunernka Pemenue
MIPOLIECCOB, MPOUCXOASIINX C yIaCTUEM MIPUMEPOB.
(hoTOBO30YIEHHBIX MOJIEKYJI. Bompocs o
Cencubunuszaropel, CeHCHOMIM3UPOBAHHbIC pasneiy
(doroxummudeckue peakuud. OCHOBHBIC PAa3IHYHS
peakmuii ¢ HOTOXUMHYESCKAM U TEPMUUCCKAM
HHAUAPOBaHUEM. POTOXMMHUYECKHE IPOIIECCH B
aTMocdepe, HOTOCUHTES.
Lennsle peakuuu, IpuMephl peakuui,
MIPOTEKAONINX IO IETTHOMY MEXaHH3MY.
OCco0EHHOCTH ¥ OCHOBHBIE CTaAUH IETTHBIX
peakuuii. MexaHu3M 3apOxKJICHHS, Pa3BUTHUS U
00pHIBa Ietieil. 3BeHO LeNH, [UTNHA IICTTH.
Hepa3BeTBieHHBIE 1 pa3BETBICHHEIC [ICTTHBIC
peakuuu. Kunetrnka Hepa3BeTBIEHHBIX LIETTHBIX
peakuui, JTMMUATUPYIOLIas CTalus
HEpa3BETBICHHOU LienHOU peakiyuu. Ctanauu
Pa3BETBICHHOM IETTHOH peaknyu. 3aBUCHMOCTh
CKOPOCTH Pa3BETBJICHHBIX LIEMHBIX PEAKIHUH OT
BpeMeHH. CTallMOHApHBIA U HECTAIIMOHAPHBIN
PEKMMBI TeUSHNUS peakiny. Biusaue
TeMIepaTyphl U JaBIECHUS HA CKOPOCTh LEMHBIX
peakumit
/Tema/
9.2 DOTOXUMHUUECKHE U TIeTTHBIE peakiuy /JIex/ 4 VK-1.4-3 JIT.1 JI1.2 YerHbIi onpoc
YK-3.4-3 JI1.3J11.4
YK-8.4-3 21022
OIIK-2.3-3
OIIK-5.2-3
93 Pemenue 3anau mo Teme /IIp/ 4 YK-1.4-V JI1.1JI1.2 | Pemenue 3amau
VYK-1.4-B JI1.3J11.4
VYK-3.4-3 3132
VK-3.4-Y
YK-3.4-B
VYK-8.4-3
VYK-8.4-Y
VYK-8.4-B
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
9.4 ®dopmanbHas kuHeTuka /J1ab/ 4 VK-14-Y JI1.1 J11.2 OTYeTHI O
YK-1.4-B JI1.3 n1a00paToOpHBIM
VYK-3.4-3 JI1.4J13.1 paboTam.
YK-3.4-V 2122 3amura
VYK-3.4-B J1a00paTOPHBIX
YK-8.4-3 pabor
VK-8.4-Y
YK-8.4-B
OIIK-2.3-Y
OIIK-2.3-B
OIIK-5.2-Y

OIIK-5.2-B




9.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 8 YK-1.4-3 JI1.1J11.2 Pemenue
nuteparypsl. [ToaroroBka k sx3ameny /Cp/ YK-3.4-3 JI1.3 MIPUMEPOB.
VYK-8.4-3 JI1.4J12.1 Bonpocs! o
OIIK-2.3-3 2122 pasneny
OIIK-5.2-3
Pa3znmen 10. Ilpome:kyTOYHAS aTTeCTAIIUSA
10.1 Ox3amen /Tema/ 0
10.2 IoaroroBka k ’x3amMeny /Jk3aMeH/ 53,65 JI1.1J11.2
JI1.3
JI1.4J12.1J13.
1
2132
10.3 IIpoBeneHrEe KOHCYIBTALIUN TIEPE]T 2 JIT.1J11.2
sk3ameHoM /KHc/ JI1.3J11.4
10.4 IIpuem sx3amena /MKP/ 0,35 JIL.1J11.2 YcTHBIH OTBET
JI1.3 J11.4 o
YTBEPKICHHBIM
ouieram,
chopmyrpoBa
HHBIM C Y4ETOM
COAepKaHUS
yueOHOM
JCHIUTUINHBI
Paznen 11. Teopun xumMuyecknx peakumii
11.1 TepMuHBI, onpeieneHus, OCHOBHbIE 3aKOHBI. 0 YcTHBIH orpoc.
Teopust aKTUBHBIX CTOJIKHOBEHMH. 3amura
BuMonexynsipHbIe peakiiu, MOHOMOJIEKYISIPHBIE 1a60paTOPHBIX
peakiuu. Cxema Jlungemana. Teopust pador.
aKTHBHUPOBAaHHOTr0 KoMIuTeKkca /Tema/ Pemenune
MIPUMEPOB.
Bonpocsl o
pazneiny
11.2 Teopun xUMHIECKUX peaknuii /JIex/ 4 VK-14-3 JI1.1 JI1.2 YcTHBIi onpoc
YK-3.4-3 JI1.3J11.4
VK-8.4-3 2132
OIIK-2.3-3
OIIK-5.2-3
11.3 Teopun xuMudeckux peaknuii /J1ab/ 4 YK-1.4-Y JIT.1J11.2 OTtyeTsl O
YK-1.4-B JI1.3 1a60paTOPHBIM
VK-3.4-3 JI1.4J13.1 paboram.
VK-3.4-Y 2102 3amura
VK-3.4-B 1a00paTOPHBIX
YK-8.4-3 pabor
YK-8.4-V
YK-8.4-B
OIIK-2.3-Y
OIlK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
11.4 M3ydeHune KOHCIIEKTa JIEKIUH U peKOMEHTyeMOon 16 YK-1.4-Y JI.1J11.2 Pewenne
nurteparypsl. [lonroroska k 3auety /Cp/ YK-1.4-B JI1.3 MIPUMEPOB.
YK-3.4-3 JI1.4J12.1 Bonpocs! o
YK-3.4-Y 21032 pazneny
YK-3.4-B
VK-8.4-3
VK-8.4-Y
VK-8.4-B
OIIK-2.3-3
OIlK-2.3-Y
OIIK-2.3-B
OIIK-5.2-3

Paznen 12. 'oMoreHHblii KaTajan3




12.1 Omnpenenenue kaTanu3a. OOIIIe TPHHITHUIIBI 0 VYernslii onpoc.
karanu3za. OCHOBHbIE 3aKOHOMEPHOCTH 3amura
KaTaJINTUYECKUX peakiuii. BiausHue karanmn3aTopa 11a60paTOPHBIX
Ha TePMOANHAMHUYCCKHEC U KHHETHIECKHUE pabor.
XapaKTepUCTUKU XUMUYECKUX PEAKLIMH. Pewenne
CeneKTUBHOCTD JEHCTBUS KaTaau3aTropa. IIPUMEPOB.
Karanutnueckast akTUBHOCTb, y/I€/IbHAS Bompocst o
KaTalUTUIeCKasi aKTUBHOCTh. CIUTHBIA U pasneny
pa3eabHbI MEXaHU3Mbl KaTATUTUYECKUX
peakmmii. KaTamurndeckne KOHCTaHTHI CKOPOCTH
peaxiun. ConeBoit addext /Tema/

12.2 Karanuz. ['omorennsiit karanus /Jlex/ 4 VYK-1.4-3 JI.1J11.2 VYerHbIi onpoc

YK-3.4-3 JI1.3J11.4
VK-8.4-3 3132

OIIK-2.3-3

OIIK-5.2-3

12.3 T'omorenHsii katanu3 /J1ad/ 8 VYK-14-Y JI1.1J11.2 OTyeTsl 0

VYK-1.4-B JI1.3 n1a00paTOpHBIM
VYK-3.4-3 JI1.4J13.1 paboTam.
YK-3.4-V 2122 3amura
VYK-3.4-B J1a00paTOPHBIX
YK-8.4-3 pabor
VK-8.4-Y
YK-8.4-B

OIIK-2.3-Y

OIIK-2.3-B

OIIK-5.2-Y

OIIK-5.2-B

12.4 M3ydeHne KOHCIEKTa JICKIIUHA U PEeKOMEHIyeMOn 17 YK-1.4-3 JIT.1J11.2 Pemenue

murepatypsl. [lonroroska k 3agery /Cp/ VYK-3.4-3 JI1.3 IIPUMEPOB.
YK-8.4-3 JI1.4J12.1 Bomnpocs! o
OIlK-2.3-3 21032 pazneny
OIIK-5.2-3
Paznen 13. @epmMeHTATUBHBIN KaTaIU3

13.1 OO1me cBeIeHUsT 0 KUHETUKE U MEXaHU3MaX 0 YerHblii onpoc.
(epMEeHTATUBHBIX peakiuii. Y paBHEHHE Pemenne
Muxasnuca. Koncranra Muxasnuca. TIPUMEPOB.
WHarnbuposanne: KOHKYPEHTHOE, Bomnpocs! o
HEKOHKypeHTHoe. CXeMbl KaTanusa ¢ pasneny
nHruduposanuem /Tema/

13.2 Karams. @epMenTaTuBHEBIN KaTamus /JIex/ 4 OIIK-2.3-3 JI1.1 J11.2 VYcrHblii ompoc

OIIK-5.2-3 JI1.3J11.4
21022
13.3 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEH TyeMOit 17 OIIK-2.3-3 JI.1J11.2 Pemenune
muteparypsl. [ToaroroBka k 3adery /Cp/ OIIK-5.2-3 JI1.3 TIPUMEPOB.
JI1.4J12.1 Bomnpocs! o
2122 pasneny
Paznen 14. I'eTeporeHHblii kKaTaans

14.1 CKOpOCTb FeTepOreHHO-KATATUTHUYECKON peaKIHH. 0 VYcrHblii ompoc.
TUMbI reTeporeHHbIX KaTalu3aTOpPOB. 3aKOH 3amura
JIeHCTBYIOUINX MOBEpXHOCTEH. Poib agcopOuuu B n1ab0opaTOpHBIX
reTeporeHHoM mnporecce. KuneTtuka rereporeHHo- pador.
KaTAJINTHYECKUX PEaKIi, He TUMUTHPYEMBIX Pemrenne
nuddysueir. OtpaBneHne katarn3aTopoB. OCHOBEI IIPUMEPOB.
Teopuit katanusa (Teopun A.A. banannuna, H.W. Bompocsl o
Kobo3eBa) /Tema/ paszaeny

14.2 Karanms. ['eTeporennsiit karamms /JIex/ 4 VK-1.4-3 JI1.1 JI1.2 YerHblit onpoc

YK-3.4-3 JI1.3J11.4
YK-8.4-3 21022
OIIK-2.3-3

OIIK-5.2-3




14.3 I'ereporennsiit katanus /J1a6/ 5 4 VK-14-Y JI1.1J11.2 Otuetsl O
VYK-1.4-B JI1.3 71a00paTOPHBIM
VYK-3.4-3 JI1.4713.1 paboram.
VK-3.4-Y 2122 3amura
YK-3.4-B n1abopaTOpHBIX
YK-8.4-3 pabor
VK-8.4-Y
YK-8.4-B
OIlK-2.3-VY
OIIK-2.3-B
OIIK-5.2-Y
OIIK-5.2-B
14.4 N3yueHne KOHCIEKTa JIEKIUH U peKOMEHTyeMOit 5 17 VK-1.4-3 JI1.1 JI1.2 Pemenne
nutepatypsl. [lonroroska k 3agery /Cp/ VYK-3.4-3 JI1.3 IIPUMEPOB.
VYK-8.4-3 J11.4J12.1 Bonpocs! o
OIIK-2.3-3 21022 pasneny
OIIK-5.2-3
Paznen 15. IlpomeskyTouHas aTTecTaAlUA
15.1 3auer c orenkoii /Tema/ 5 0
15.2 IToaroroBka k 3auety /3a0/ 5 8,75 JI1.1J11.2
JI1.3
JI1.4J12.1J13.
1
15.3 IIpuem 3aueta /MKP/ 5 0,25 JIT.1J11.2 YcTHBIM OTBET
JI1.3J11.4 o
YTBEPKIACHHBIM
ounieram,
chopmyarpoBa
HHBIM C YIETOM
coaepIKaHus
y4ueOHOMI
JVCIUTITHHBI

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIHUIIJIMHE (MOAYJIIO)

@DoH]I OLICHOYHBIX CPEACTB NpuBeAcH B [IpunoxkeHnn k pabodei mporpaMme IUCIMIUINHEL (CM. TOKYMEHT «OIeHOTHBIe

MaTepHualbl MO TUCHUIUTHHE « DU3HUECKast XUMUS).

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

6.1. PexomeHnyemas iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
3bC
JI1.1 | Apxunosa, H. B., dusnueckas XMMHUs : yaeOHOe ocodre Capartos: 978-5-7433-
Kocobynckwit, 1. [1. CapaToBcKHit 3370-7,
rocygapcTBeHH | http:/www.ip
13771 rbookshop.ru/
TEXHUYCCKUH 108705.html
YHUBEPCHUTET
nmenu 10.A.
I'arapuna, 565C
ACB, 2020,

160 c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC

JI1.2 | Apxunoga, H. B., dusnueckas XMMHUs : yaeOHOe ocodre Capartos: 978-5-7433-
Kocobynckwit, 1. [1. CapaToBcKHit 3370-7,

rocynapcTBeHH | https://www.i
Bl prbookshop.r
TEXHUYCCKUN u/108705.htm
YHUBEPCUTET 1

nmenu 10.A.

l'arapuna, 56C

ACB, 2020,

160 c.

JI1.3 | JIunus, B. A, Ouznueckast XUMHUs. DIEKTPOXUMHSA : yaeOHoe ocodre CaHkr- 978-5-91646-
CwmupHoBa, A. 1., [TerepOypr: 214-2,
CycraBoBa, T. A. CaHkT- https://www.i

IMerepOyprcku | prbookshop.r
i u/118426.htm
rocygapcTBeHH ||

BI

YHUBEPCUTET

MPOMBIIIIICHHEI

X TEXHOJIOTHH U

nm3aitga, 2020,

95c.

JI1.4 |T'puropsera, JI. C., dusznueckas XUMuUs : yueOHoe nmocobue i 00ydyaromuxcs no Mockaa: 978-5-7264-
Tpudonosa, O. H. HanpasiieHuto noarorosku 08.03.01 crpourenscTBo MUCHU-MI'CY, |3499-5,

At TIn Ap https://www.i
Menua, ObC prbookshop.r
ACB, 2024, u/140532.htm
149 c. 1
6.1.2. Jlono/iHuTeIbHAA IUTEPATypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuecTso/
rof Ha3BaHUE
3BC
JI2.1 |bepe3oBuyk A. B. duznueckast 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 ABTOpBI, COCTaBUTEIH 3arnaBue MsnarenscTBo, | Konmnuectso/

rox Ha3BaHHE

OBC
JI3.1 |Jlorunos B.C., ®dusnueckast XMMHUS : METOJI. yKa3. K J1a0. padoram Ps3anb, 2014, , 1
Tperynos B.P. 44c.
6.2. Ilepeyenn pecypcoB HHGPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIUOHHOI ceTH ""UHTepHET"
31 | DnekrponHO-OMbOIHMOTeUHas cucTeMa «IPRbooksy, pexum moctyma — ¢ moodoro koMm-netotepa PIPTY 6e3 maposst, u3 cetu
HHTEpHET MO MapoIko. —
32 | OnexrponHO-OMbONMMOTEUHAs cucteMa «JIaHb», peXuM JocTyma — ¢ modoro kommneio-tepa PIPTY 6e3 mapomst. —

6.3 IlepeyeHb NPOrpaMMHOro odecnedeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepe'{eﬂb JIMHCH3UOHHOI'O U CBO60}1H0 pacnpocTpaHaieMoro nporpamMmmHoOro oﬁecrle'lemm, B TOM 4YHuCJIC

OTCYECTBCHHOI0 MPOU3BOACTBA

HaumenoBanue

Onepannonnas cucrtema Windows

KOMMep‘{eCKaSI JIMIOCH3UA

Kaspersky Endpoint Security

Kommepueckas nuueH3ust

Adobe Acrobat Reader CoOoguoe I1O
OpenOffice Ceoboanoe I1O
Microsoft Office Kommepueckast numeH3us




SMathStudio | CeoGoanoe ITIO

6.3.2 TlepevyeHb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIUHBI (MO YJIS)

321 y4eOHO-aAMMHHUCTPATUBHBII KOpITyC. y4eOHas ayaWTOpHs IUIsl NPOBEICHHS 3aHATHH JIGKIMOHHOIO M CEMHHApPCKOI0
TUIMA, TPYNNOBBIX W HWHAWBHU-AYyaJIbHBIX KOHCYJ’ILT&HHﬁ, TEKYLICI0 KOH-TPOJIA U HpOMe)KyTO‘IHOfI aTTeCTanun 44 MEcCTa,
npoektop Optima EW775, osxpaH, MapkepHas JOCKa, MECTO JUIS IIPEHOAABATENs, OCHAIIEHHOE KOMITBIOTEpOM,
KHJIKOCTHBIN Xxpoma-Torpag Craitep u UK ®ypre-cnekrpomerp DCM2202

326 y4ueOHO-aAMHUHUCTPATHBHBIM KOpIyc. ydeOHas J1abo-paTopusi, OCHALICHHAas J1abOpaTOPHBIM OOOPYIOBAaHUEM,
MOMEIIeHHE IS XpaHeHust yaeoHoro ooopynosanus [Tanens LCD Philips,

MapKepHast JI0cKa,

MECTO IS IIpernoaaBa-Tens, ocHameHHoe koMmmbiotepoM (Intel Core 15/4Gb), BeITsKHBIE HIKA]BHI,

muctuiatop J13-4-02 “OMO”, nabop 1ab0paTOPHOW TOCYIbI JJIs1 WHIUBHIYATbHONW pPadOThI, PEaKTHUBBI, HEOOXOIMMBIC
JUTSL BBITIOJTHEHUS padoT,

mxa¢ cymmnsHb SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananuTudeckue ¢ moBEPKOH,

Becsl OHAUS TA 152 B koMIUIEKTE € THpei

328 yueOHO-aIMHHHCTPATHUBHBIA Kopmyc. 11 pabGoumx wmect (kom-mbrorepHbiii kmacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TOAKIIOUEHHs: K ceTn «VHTepHeT» M obecredyeHneM JIOCTy-lla B JJIEKTPOHHYIO HH-(OPMAaIlMOHHO-
obpazoBarenbHylo cpeay PIPTY

8. METOAUNYECKHE MATEPHAJIBI 1O JUCIUIIVIMHE (MO YJIIO)

Meroanyeckue yka3aHus IpUBEACHHI B IIprioxeHnn K pabodei mporpaMme AUCITAIUIHHEL

OnepaTtop 340 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMMUCAH SMEKTPOHHON MOAMMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, BopobbeBa EneHa BnagumuposHa, AvpekTop MpocTas noanuch
3ABEAYIOLLMM oMLU

KA®E[IPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, BopobbeBa EneHa BnaammunposHa, [vpektop MNpocTas noanuce
3ABEAYIOLLMM OMLL

BbIMYCKAOLLIEN

KA®EPbI




