MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIAUN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE OFPA3OBATEJIBHOE
VYPEKJIEHWE BBICHIET'O OBPA3OBAHUSI
"PA3AHCKHNM TOCYIAPCTBEHHBINA PAIUOTEXHUYECKUA YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BeIycKaroIeH Kadeapsl

dusnuyeckass XuMus

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuiena 3a kadeapoi XHUMHYecKoi TeXHOJO0TUH
VYueOHsIit m1aH z18.03.01_24 00.plx

18.03.01 Xumuyeckas TeXHOJIOTHS
Kpamnpuxanus O0akaJjaBp
®dopma o0ydeHus 3a04Hast
OO611ast TPy I0EMKOCTb 10 3ET

PacnpenesieHne 4acoB THCOUILUIHHBI 110 KypcaM

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

Jlexiun 2 (2 (10 10 4 4 16 16
JlabopaTopHsbie 8 8 4 4 12 12
[IpakTuueckue 8 8 8 8
Wnas koHTaKTHAS 0,7 (0,7 [0,25(0,25(0,95 (0,95
pabota
Koncynbruposanue 4 4
nepes 9K3aMeHOM U
MPaKTHKOI
Uroro ayz. 2 (2 (30,7 130,7 8,25 |8,25 |40,95 | 40,95
KonrakrHast pabora |2 |2 |30,7 | 30,7 | 8,25 | 8,25 | 40,95 | 40,95
Cam. pabota 34 (34148 | 148 |86 |86 |268 |268
Yacel Ha KOHTPOJIb 17,3 (17,3 (3,75 3,75 [ 21,05 | 21,05
KonTponbhas 20 (20 10 10 (30 30
paboTa 3a0YHHUKH
Hroro 36 136|216 216 [108 | 108 [360 |360

r. Psa3ann



IIporpammy coctaBun(u):

cm. npen., Jlocunoe Braoucnas Cepeeeguy

Pabouvas mporpaMma JTUCIHATUTHHBI
Pduznueckast XUMHS

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'0OC BO - 6akanaBpuar no HampasieHuo noarotoBku 18.03.01 Xumuueckas texnonorus (npukaz Muno6prayku Poccuu ot
07.08.2020 r. Ne 922)

COCTaBJICHA HA OCHOBaHHMH y4eOHOTO TUIaHa:
18.03.01 Xumuueckass TSXHOJIOTHS

YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 15.05.2024 . Ne 5
Cpok geiictBust nporpammsl: 20242029 yu.r.
3aB. xaenpoit Kosanenko Buktop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMMa mepecMoTpeHa, 00cyKaeHa u 0Io0peHa IS
ucnonHenus B 2026-2027 yueOHOM Toay Ha 3aceIaHuu Kadbeapol
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa u o1o0peHa Jist
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1

HGHI/I N3YUYCHUA TUCHUTUINHBI:

1.2

M3y4YEHHUE TEOPETUYECKUX U SKCIIEPUMEHTAILHBIX METOI0B, HAIIPABJIICHHBIX HA YCTAHOBJICHHE 3aKOHOMEPHOCTEH
XMMHYECKHUX PEAKIMH M COIMYTCTBYIOIINX UM (PU3NIECKHX SBIICHUH;

1.3

NOJIYUCHHC 3HAHHH 110 (byHZ[aMeHTa,HBHBIM 3aKOHaM (bHBPI‘ICCKOfI XUMHUH U MTPAKTUYCCKUX HABBIKOB UX ITPUMCHCHHUS.

14

3amaun QUCIUITINHEL:

1.5

(1)0pMI/IpOBaHI/Ie MIPEACTABICHUA O 3aKOHOMEPHOCTAX MPOTECKAHUA XUMHUYICCKUX, q)I/I3I/IKO-XI/IMI/I‘wIeCKI/IX " KOJIJIOUOHO-
XUMUYECKUX MPOLECCOB;

1.6

(hopMHpOBaHUE 3HAHUI O 3aBUCUMOCTH MEX]y CTPOSHHEM, SHEPTETUICCKUMH XapaKTePUCTUKAMHI XUMUYECKUX CBS3EH U
PEaKIHOHHOM CIIOCOOHOCTHIO BELIECTB;

1.7

(opMupOBaHIE 3HAHUH O 3aBUCUMOCTH BIIHSHUS PA3IHYHBIX (PAaKTOPOB HA CKOPOCTH M MEXAHU3MBI XMMHUECKHUX PEaKITHA;

1.8

OBJIAACHUC HAaBbIKaMH ITPUMEHCHHUSA TCOPCTUICCKUX 3aKOHOB K PCIICHUIO IPAKTHICCKUX BOIIPOCOB XAMHYCCKOU
TCXHOJIOTUH.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

uxn (paznmen) OI1: |

21

TpeOoBaHus K NpeIBaPUTEIbHOH MOJATOTOBKE 00y4aK0IIErocs:

2.1.1

Z[J'IH OCBOCHUS JUCIHUIIIIMHBI 06yqalomm710;1 JIOJIKCH:

2.1.2

3HATh:

2.13

- muddepeHIrnanbHOe U HHTETPaJbHOE UCUHUCIICHUE,

2.14

- 3aKOHBI 00IIEH XUMUU;

2.1.5

- OCHOBHBIC 3aKOHBI 1 MOAECJIN CTPOCHUA aTOMa U MOJIEKY T,

2.1.6

- METOJIBI COCTABIICHUS U pemeHns quddepeHnnaabHbIX YpaBHEHIH

2.1.7

YMETb:

2.1.8

- COCTaBJIATh M pCIIaTh Pa3JIMYHBIC BUIbI ypaBHCHI/IfI;

2.19

- IPUMEHSTh 3aKOHBI 00IIel XUMUH;

2.1.10

- IPUMEHATH OCHOBHBIC 3aKOHBI U MOJICJIA CTPOCHUA aTOMa U MOJICKYJI;

2.1.11

BJIaJACTh:

2.1.12

- MeToJaMu pemeHus quddepeHnnaTbHbIX YpaBHEHHH;

2.1.13

- 3aKOHOMCPHOCTAMHU 06].].[61\/’1 XUMUH;

2.1.14

- OCHOBHBIMH ME€TOJaMHU MAaTEMATUYCCKOI'O aHaJIn3a.

2.2

JucuuninHbl (MOAYJIH) H NPAKTHKH, /I KOTOPBIX OCBOCHHE JAHHOI JUCHUILUITMHBI (MOLYJI51) HEOOXOMHMO KaK
npe/lecTByouiee:

2.2.1

MaTepI/IaJ'IOBe,HeHI/Ie " 3aliuTa OT KOppO3ruu

222

[IpousBoacTBEeHHAs MpaKTUKa

223

[Ipouecce! 1 annapaTel XUMHYECKON TEXHOJIOTHUU

224

CHeKTpaHBHBIe MCTOABI aHAJIN3a

225

Texnomornueckas (HpOeKTHO-TeXHOIIOI'I/I‘ICCKaSI)

226

TpCXMepHOG MOACJIUPOBAHUC B HHXKCHECPHOM Oq)OpMJ'IeHI/II/I IpoueccoB XAMHYCCKON TEXHOJIOTHUH

227

XUMAYECKUE PEaKTOPHI

228

Hay‘IHO-I/ICCJ'IeHOBaTe.HLCKa)I pa60Ta

229

[MonroToBka K mpoueaype 3alIUThl U 3alIUTa BBITYCKHON KBAIU(UKAIIMOHHON paboThI

2.2.10

Hpe,Z[I[I/IHHOMHaH TMpaKTUKa

3. KOMIIETEHIIUN OBYYAIOIIEI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHUIIJINHBI

(MOZIYJIST)

YK-1: CnocoGeH ocylecTBJIATh NOUCK, KPUTHYECKHIT aHAJM3 U CUHTe3 MH(OpMaNu, NPUMEHATH CUCTEeMHbIH MOAX0/ /151

peuieHus NoCTaBJICHHbIX 3a1a4

VK-1.4. IIpuMeHsieT CHCTEMHBIH I01X0/ IPU AHAJIH3€¢ HAYYHO-TEXHUYECKOI M NPOEKTHO-TEXHOI0rn4YecKoi nHdopmanuu




3HaThL

CHOBHBIE IPUHIIMITBI aHAIN3A HAYYHO-TEXHUYECKON U MPOEKTHO-TEXHOIOTHUECKON JTUTEPATyphl IO TEMAaTHKE UCCIICIOBAHUMA

Ymern

AHATM3UPOBATh HAYYHO-TEXHUYECKYIO M MTPOSKTHO-TEXHOJIOTHYECKYIO0 HHPOPMAIIUIO C HCTIOIh30BAHUEM METOOB CHCTEMHOTO TOAX0a
Baanernb

HaBBIKAMH TOMCKA U CHCTEMATU3AI[MH HAYYHO-TEXHUIECKON M MPOSKTHO-TEXHOJIOTMYECKOH HH(POPMAIUK C IPUMEHEHHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA

VYK-3: CnocobeH ocyliecTBJIATh COLMAIbHOE B3aUMO/ICHCTBHE H Pea/IN30BbIBATH CBOI0 POJIb B KOMaH/1e

VYK-3.4. OcyuiecTBiisieT KOONEPANHUIO ¢ KOJLJIEraMu NP padoTe B KOJUIEKTHBE

3HaThL

OCHOBHBIE MpaBUiIa B3aUMO/JICHCTBHS KOJIJIET B KOJUIEKTHBE

YMmeThb

KOOIIEPHUPOBATHCS C KOJUIEraMu, paboTaTh B KOJIEKTHBE

Baanernb

METOaMH ¥ CIIoco0aMu MOCTPOCHHUS MTPABUIIBHOTO, KOPPEKTHOTO JIOKA3aTeIbCTBA

VYK-8: CnocobeH co3aaBaTh M NIOJAEP:KMBATH B IOBCEJIHEBHOM KM3HU U B IPO(eCCHOHATBHOM esITeJIbHOCTH 0e30NacHblIe
YCJIOBUS KU3HEAesITeJbHOCTH /151 COXPAHEHHsI IPUPOIHOI cpe/bl, o0ecleYeHHsl yCTOHYHBOro pa3sBUTHSA 001eCTBa, B TOM
YycJie MPH Yrpo3e ¥ BOSHHKHOBEHHH YPe3BbIYAHBIX CHTYalUii M BOEHHBIX KOHQJINKTOB

YK-8.4. Ucniosib3yeT NpaBuiia TEXHUKH 0€30MaCHOCTH, MPOU3BOACTBEHHOI CAHUTAPHH, TOKAPHOI §€30NaCHOCTH M HOPMBbI
OXpaHbI TPy

3HaTh

MpaBUJIa TEXHUKH 0€301MacHOCTH, IPOU3BOJCTBEHHON CAaHUTAPHUH, MTOXKAPHOH OE30ITACHOCTH M HOPMBI OXPaHbI TPYJa MPH BHITIOJHEHUH
712a00paTOPHBIX paboT IO JUCHUTUINHE

Ymernb

obecrieunBath Oe3omacHyto padoty ¢ JIBXK, cTexsTHHOM MOCYIOH, Ha CTEHaxX, MOJKITIOYEHHBIX K JIEKTPHYECKUM, BOIOIIPOBOIHBIM H
KaHAJIM3aIMOHHBIM CETSIM

Baagernp

HaBBIKaMHU 0e30macHO pabOTHl Ha TEXHOJIOTHYECKOM 000pYyIOBaHUU

OIIK-2: Cnioco0eH ucnonb30BaTh MaTeMaTH4ecKkue, pusnyeckne, GU3NKO-XUMUYECKHE, XHMUYECKHEe METO/IbI I pelleHus
3a7a4 npogecCUOHAIBLHOM AeATeJbHOCTH

OIIK-2.3. Ucnonb3yeT (pU3UKO-XMMHUYECKHE U XMMUYeCKUEe METOAbI VISl pellleHUs] 32124 IPo(ecCHOHATBHOM eI TeJIbHOCTH

3HaTh

(PUBUKO-XMMHYIECKHE U XUMHUYECKIE METOJIBI JUTS PeIIeHHs 3a1a4 Po(ecCHOHATEHON e TeTbHOCTH

YMeTh

HCIIONIb30BaTh (PU3MKO-XUMHUECKHE U XUMUUECKUE METOIBI /IS pElIeHHs 3a1a9 POo(eCcCHOHATBHON AeITeIbHOCTH
Baanernb

(HPUBUKO-XMMHYIECKHMHU ¥ XUMHYECKIMH METOJIAMH JUTSL PELICHNUs 3a/1a4 MPO(ECCHOHATBHOM e TeTbHOCTH

OIIK-5: Cnocoden OCYHIECTBJIATH IKCIIEPUMEHTAJIBbHBIC UCC/ICI0OBAHUA U UCIILITAHUA MO 3a1aHHOI Me€TOAUKE, IPOBOAUTH
HAOJIIOeHUA 1 H3MEPEHUs € y1€TOM TpeﬁOBaHl/lﬁ TCXHUKH 6e30nacn0cw1, OﬁpaﬁaTbIBaTL H HHTEPNpPEeTUPOBATH
IKCNICPUMEHTAJIbHBIC TAHHbIC

OIIK-5.2. OopadaTsiBaeT ¥ HHTEPNPETUPYET IKCIIEPUMEHTATbHbIE JAHHBIE

3HaTh

Croco0bl 00pPabOTKU M MHTEPIPETAIINH SKCIICPUMEHTABHBIX TaHHBIX
YMmeThb

00pabaThIBaTh U HHTEPIPETHPOBATH IKCIIEPUMEHTAJIbHbIEC TaHHbIE
Baanernb

METOaMHU 00pabOTKH W UHTEPIIPETAIIMH SKCTICPUMEHTAITBHBIX TAaHHBIX

B pe3yiabTaTte 0cBOeHUS TMCHMILIMHBI (MOYJIs1) 00yUaIOUIUiCS 10/IKEeH

3.1|3uarTh:

3.1.1 | MexaHH3MBI XUMHYCCKHX peaKHI/Iﬁ, TMPOUCXOAAIINX B TCXHOJOTHUCCKUX ITPOIIECCaxX U OKPYKaAIOIEM MUPE, OCHOBBIBASICH
Ha 3HaHUAX O CTPOCHUH BEIIECTBA, IPUPOJC XHMHYECKOM CBSI3U U CBOMCTBAX Pa3IMYIHBIX KJIACCOB XUMHUYCCKUX
OJICMCHTOB, COQZ[PIHGHPIﬁ, BCIICCTB U MAaTCPUAJIOB;

3.1.2 | pu3UKO-XMMHUYECKUE U XUMUUECKUE METOIbI IJIsl pellieHHs 3a7a4 npodhecCHOHaTbHON e TeIbHOCTH;

3.1.3 [ 3xcTIepUMEeHTANBHBIE METOIBI HCCIICIOBAHHSA 110 3aJaHHON METOIUKE, IPOBOIUTE HAOTIIOICHNS M H3MEPEHHS C yIeTOM
TpeOOBaHUH TEXHUKHU 0€30II1aCHOCTH, 00pabaThIBATh U MHTEPIPETUPOBATE SKCIIEPUMEHTAIBHBIC JaHHBIC,

3.1.4 | crocoOb1 00pabOTKH U HHTEPIPETALNH SKCIIEPIMEHTAIBHBIX TaHHBIX.

3.2 Ymern:




3.2.1 | aHanM3KMpOBATh U UCHONB30BATH MEXaHU3MBI XUMHYIECKUX PEAKIUH, IPOUCXOAAIINX B TEXHOJIOTHUECKHX MIPOLECCcax U
OKpY>KaloIlleM MHpPE, OCHOBBIBASICh HA 3HAHUAX O CTPOCHUH BELIECTBA, IPUPOEC XUMUYECKOHN CBSA3H U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUYECKHX IEMEHTOB, COCAMHEHHMH, BEILIECTB U MaTEpUAJIOB;

3.2.2 | ucrionp30BaTh PU3UKO-XMMHYECKHAE 1 XUMUIECKUE METOIBI [UISl PEIICHUS 33a1a4 MPO(ECCHOHANBHOMN NeITeIbHOCTH;

3.2.3 | ocymIecTBIATE SKCIIEPUMCHTAIIBHBIE HCCIICAOBAHMUS U HCTIBITAHMS 110 3aJJaHHOI METOINKE, IIPOBOJUT HAOIIOCHUS U
M3MEPEHUs C yUYETOM TPpeOOBaHUM TEXHUKH O€30MacHOCTH;

3.2.4| oOpabaTeIBaTh U MHTEPIIPETUPOBATH IKCIICPUMEHTANBHBIC JaHHBIE.

3.3 | Baagern:

3.3.1| MeTomamu aHaIU3a MEXAHU3MOB XMMHUYECKUX PEAKLMN, IPOUCXOIAIIMNX B TEXHOJIOIHYECKUX MPOLECCAX U OKPYKAIOLIEM
MHpE, OCHOBBIBASICh HAa 3HAHUAX O CTPOCHHUH BEIIECTBA, TPUPOIEC XMMIUIECKOH CBA3M M CBOMCTBAX PA3JIMYHBIX KJIACCOB
XUMHUYECKHX JJIEMEHTOB, COSIMHEHU, BEIIECTB U MaTEPUAIIOB,;

3.3.2 | ¢pU3UKO-XMMUYECKIMHU U XUMUYIECKUMH METOAAaMH AJISI PELISHHS 331a4 IPO(heCCHOHATBHON AEATeITbHOCTH

3.3.3 | MmeTomaMu SKCTIEPUMEHTAIBHOTO HCCIICIOBAHNS U UCTIBITAHKS 110 3aJaHHOM METOIMKE, HAOIOICHNS 1 U3MEPEHHS C
y4eToM TpeOOBaHNH TEXHUKN 0€30IacHOCTH;

3.3.4 | meTomamMu 0OpabOTKH M HHTEPIPETAIIMN SKCIIEPUMEHTATIBHBIX TAHHBIX.

4. CTPYKTYPA U COAJEP/KAHUE JUCIUIITIMHBI (MO YJIS)
Kon HaumenoBanue pa3aesioB u tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc MU KOHTPOJS
Paznen 1. Beenenne
1.1 IIpenmert u coneprkanue pusndeckoil xumun. Ee 1 0 Pemenue
OCHOBHBIC Pa3Jeiibl. 3HaUCHHE (PH3UICCKON XUMUHU IIPUMEPOB.
JUTSL TEXHOJIOTHH. MeToIsI PU3NIecKOi XUMUH: Bompocs! o
TEPMOJMHAMHUYECKUN, CTATUCTUYECKUN 1 paszneny
KBaHTOBO-MeXaHU4eckuil. Ponb poccuiickux
VYEHBIX B Pa3BUTUH (prusnyeckoit xumun /Tema/
1.2 N3yueHne pekoMeHIyeMON JIUTEepPaTyphI. 1 15 OIIK-2.3-3 JIT.1J11.2 Pemenune
IMonroToBka k 3x3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 21022 Bormpocsl o
YK-3.4-3 pazneny
VYK-8.4-3
Pazgen 2. OcHOBBI XUMHYeCKOi
TepMOAMHAMMKH




2.1

OcHoBHbIe TOHATHSA. [1epBEIit 3aK0H
TepMOAMHAMUKH. DHTanbnus. 3akoH ['ecca u ero
cienctBrs. CTaHAApPTHBIE COCTOSIHUS U
CTaH/IapTHBIE TEILIOTH! XMMHUUECKHUX PEaKITHH.
TemnoBeie a3pdexTrl. TemmoemMKocTb.
HHTepnonsanuoHHbIe YpaBHEHUS TEMIOEMKOCTH.
PacueTs! TernoBbIx 3¢ GekToB peaknuii. TaOmums!
CTaHJapTHBIX TEPMOANHAMUUYCCKUX BEIIMUUH U UX
HCIIONIb30BaHHUE B TEPMOAUHAMHUECKUX
pacuerax.IIpomeccsl paBHOBECHBIE
HEpaBHOBECHBIE, 0OpaTUMbIE 1 HEOOPATHMEIE,
CaMOTIPOM3BOJIBHBIE U HECAMOIIPOU3BOJILHBIE.
Bropoii 3akoH TepMOAMHAMUKU. DHTPOIHUS U €€
OCHOBHEIE cBoicTBa. OOOCHOBaHKE BTOPOTO
3aKoHa TepMmoauHaMuku. Teopema Kapao-
Knaysuyca. DHTpomnust Kak KpUTepuil paBHOBECHS
1 HaIpaBJICHAS CaMOIPON3BOIBHOTO TIpoIiecca B
H30JIMPOBAHHBIX CUCTeMax. TpeTuil 3aKoH
TepMoAMHaMMKH. TerutoBas Teopema HepHera.
IToctynar [Tnanka. Cratuctuueckas
HHTEPIPETAIHS BTOPOTO 3aKOHA TEPMOTMHAMHKH.
Oo6beaunenHoe ypaBHenue I u Il 3akoHOB
TepMOAUHAMUKH. DHeprus I'enbmronsua. OHeprus
I'm606ca. XapakrepucTudeckue QyHKITHH.
VYpasuenue I'nud6ca-I'ensmronsma. Pacuer
M3MEHEHHs CTaHAAPTHBIX sHepruit 'mb0ca u
I'enbMromnbiia B XMMHUYECKUX PEAKLUX IIPU
Pa3INYHBIX TEMIIepaTypax. Y paBHEHU
MaxkcBeTa ¥ UX HCHONb30BaHUE IS BBIBOJA
Pa3IMYHBIX TEPMOANHAMUYECKUX COOTHOIIECHHH.
CucTeMbl IepeMEeHHOTO COCTaBa. XUMHYECKUI
MTOTEHITHAT KOMIIOHEHTA CHCTEMBI. PeanbHble
ra3pl. YpaBHenue Ban-nep- Baanbca.
XUMUYECKUH MOTEHIIMAN PeaTbHOro rasa.
OyruTHBHOCTE, KO3 GUIHECHT

¢yrutuBHOCTH /Tema/

Pemenue
MIPUMEPOB.
Bomnpocsl o
pasneny

2.2

N3yueHune pekoMeH1yeMOl TUTEpaTyphl.
ITonroTtoBka k sx3ameny /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
0102

Pemenue
MIPUMEPOB.
Bomnpocsl o
pasneny

Pa3nen 3. Xumnueckoe paBHOBecHe

3.1

OCHOBHBIE CBOMCTBa XUMUUYECKOTO PABHOBECHSI.
3aKoH AEHCTBYIOMIUX MacC, TEPMOIUHAMHYECKUIT
BbIBOA. TepMoarHaMuyecKkas KOHCTaHTa
XUMHYECKOro paBHoBecus. [IpakTuueckue
KOHCTAaHTHI PaBHOBECHS. BiisiHue naBieHus U
MIPUMECH MHEPTHOTO ra3a Ha CMelleHHe
XMMHUYECKOTO PABHOBECHS. Y PaBHEHUE U30TEPMBI
XUMH4IecKol peakuu Bant-I'odda.
TemneparypHasi 3aBUCHMOCTb KOHCTAHTEI
XMMHUYECKOTO PaBHOBECHs. Y paBHEHHUE U300aphl U
H30XO0pPbI XUMIYecKoi peakimu Bant-I'odda.
IMpuanun Jle Hlarense - bpayna. /Tema/

YerHblii onpoc.
Pemenue
MIPUMEPOB.
Bonpocsl 1o
pasneny

32

Xumnaeckoe papHosecue /Jlex/

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

JI1.1 JI1.2
JI1.3
21022

VerHslii onpoc

33

M3yueHune KoHCIIEKTa JIEKIIMHA U PEKOMEHIYEeMOM
autepatypsl. [logroroska k sx3ameny /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
0102

Pewenne
MIPUMEPOB.
Bomnpocsl o
paszneny

Pa3nen 4. ®a3oBble paBHOBeCHS




4.1

[onsartue aspl, KOMIIOHEHTA, YHCIA CTETIEHEH
cBobobl. [IpaBmiio a3 I'nd6ca. Jlmarpamma
(ha30BBIX PAaBHOBECHH U OJJHOKOMITOHEHTHON
cucremsl. TpoiiHas Touka. [IpumeHeHue npaBuna
(a3 I'n60ca K OTHOKOMIIOHEHTHOM CHCTEME.
VYpasuenue Knaneiipona-Knaysuyca.
Omnpenenenne KOOPANHAT TPOMHON TOUKH.
PaBHOBecHs KUIKOCTS - IIAp B
JIByXKOMITOHEHTHBIX cucTeMax. PacTBopumocth
ra3oB B XUAKOCTAX. [I[pumeHeHne 3akoHa I'eHpH K
pacTBOpaM ra3oB B KHIKOCTAX.

HeorpannueHHo pacTBOpUMBIE IPYT B Apyre
xuakocty. [Tepsrrit 3akon ['no6ca-Konosanosa.
JumarpaMMs! o01Iiee TaBJICHAE - COCTaB,
TeMIeparypa KUIEHHs - COCTaB, COCTaB PacTBOPA -
COCTaB Iapa AJIs UJeadbHbIX pacTBOpOB. [IpaBuio
peraara. [leperonka (pexrudukanms). JJnarpaMmer
ofIee gaBIeHHE - COCTaB, TEMIepaTypa KUIECHHS -
COCTaB, COCTaB PacTBOpa - COCTAB Mapa st
HEU/ICaNIbHBIX PaCcTBOPOB. A3€0TPONHbIE
pactBopsl. Bropoii 3akon ['n66ca-KonoBanoga.
[Teperonka pacTBOpOB ¢ MUHUMYMOM U
MaKCUMYMOM TEeMIIEpaTypbl KUIIEHUSL.
OrpaHnyeHHas B3aMHas PaCTBOPUMOCTh
JKkuaKocTeld. JlaBiaeHHe HachIILEHHOO Mapa B
CUCTEMax C OTPaHUUYEeHHON PaCTBOPUMOCTHIO
xuakocteil. Cocta mapa. JluarpamMMer o01iee
JIaBJICHUE - COCTAB, TEMIIepaTypa KHICHU -
COCTaB, COCTaB PacTBOPA - COCTAB Mapa JUIs
CUCTEM C OTPaHMYEHHOW B3aMMHOMN
pacTBOpUMOCTHIO XKHUAKOocTel. [laBneHue u coctaB
Iapa HaJl CMEChIO B3aIMHO HEPACTBOPUMBIX
)kuakocreil. da3zoBoe paBHOBECHE B
JIBYXKOMITOHEHTHBIX CUCTEMaX C Y4acTHEM
TBepABIX (ha3. VimeansHas pacTBOPUMOCTD
TBEP/BIX BEUIECTB B XKHUIKOCTH (ypaBHEHUE
Hlpenepa). Meton pu3nKO-XUMHIECKOTO aHAIIU3A.
JuarpaMmel cocTaB-cBOWCTBO. [IpHIMIIBL
HenpepsBHOCTH 1 cooTBeTcTBHA (H.C.
Kypnakos). Tepmuueckuii aHanu3. CUCTEMBI ¢
OTpaHUYEHHON U HEOTPaHUYEHHOU
PacTBOPHMOCTEIO KOMITOHEHTOB B TBEpI0ii (haze.
W3omopdusm. THIIEI TBEPIBIX PACTBOPOB.
JyarpaMMBbI IJIaBKOCTH U30MOP(HO
KpUCTANIU3YIOLMXCS BewecTB. TepMudeckuit
aHaJn3, KpUBBIE OXJIAXKICHNUS. JlnarpaMMer
HEU30MOP(HHO KPUCTAIU3YIOLIMXCS BELIECTB (C
o0pa3oBaHKeM MPOCTOH (OHOM) IBTCKTHKH, C
00pa3oBaHMEM YCTOHYHBBIX W HEYCTOHINBBIX
coeauneHmii). [ToctpoeHne AuarpaMMbl MIaBKOCTH
10 KPUBBIM OXJIQKICHUS. DBTEKTUUECKAs CMECh.
KoHTpysHTHO ¥ HHKOHTPYIHTHO IUIABSIIUCCS
XMMHUYECKHe coequHeHNsA. CHCTEMEI ¢
OTpaHUYEHHON PaCTBOPUMOCTBHIO BELIECTB B
TBepaoi ¢ase. [Ipumenenne npasmia ¢as K
HCCIIeOBAHMIO fuarpamMM. [IpaBmito perdara.
@a3oBbIe PABHOBECHS B TPEXKOMIIOHCHTHBIX
cucreMax. ['paduueckoe n3odpaxeHune cocraBa
TPEXKOMITOHEHTHBIX CHCTEM B TPEYTOJIbHUKAX
I'n66ca u Po3zeboma 1 B PSIMOYTONBHBIX
KOOpJuHaTax. J{uarpaMMbl COCTOSIHUS TPOMHBIX
JKUJIKAX CUCTEM C OTPaHUYEHHOH B3aMMHOM
PacTBOPHMOCTEIO

/Tema/

VYerHslii onpoc.
Pewenne
IIPUMEPOB.
Bonpocsl o
pasneny




4.2 @azoBsle paBHOBecus /JIex/ 1 OIIK-2.3-3 JI1.1J11.2 VYeraslii onpoc
OIIK-5.2-3 JI1.3
VK-1.4-3 3132
YK-3.4-3
YK-8.4-3
4.3 N3ydenune KoOHCIIEKTa JEKIHI U peKOMEHAYyeMOit 2 OIIK-2.3-3 JI1.1 JI1.2 Pemenne
nurtepatypsl. [loarotoBka k sx3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 IIPUMEPOB.
VYK-1.4-3 01022 Bomnpocsl o
YK-3.4-3 pasneny
VYK-8.4-3
Pa3neu 5. PacTBopbI HEdIEKTPOJIUTOB
5.1 Knaccudukarmmu pactopos. [lapunansHsie 0 Pemenue
MOJISIpHBIE BEIWYHMHBL. YpaBHeHus [ udoca- IIPUMEPOB.
rorema. OTHOCUTENbHBIE NapLUATIbHbIE Bomnpocsl o
MOJISIPHBIC BETMUUHEI (TTaplHaIbHBIe MOJISIPHBIC pasneny
¢yHKIMK cMemeHus ). TepMoauHaMU9ecKue
¢byHKMK cMemeHus. VneansHplie (COBEPILICHHBIC)
pacTBOpbL. XUMIYECKUH MOTSHINAT KOMIIOHSHTA
HACATBHOTO pacTBopa. TepMoauHaAMHUIECKHE
CBOWCTBA HAEAIbHBIX PACTBOPOB.
TepmonuHamudeckue GyHKINH CMEIICHHS
HJeabHBIX PacTBOPOB. PaBHOBECHE "HaeambHBIN
pactBop-nap". 3akoH Paynsa. MneansHsle u
HeusieanbHble pacTBopsbl. [IpenensHo
pa30aBileHHBIE, aTepMANIbHBIC, PeTyJIIpHBIC
pactBopsl. [TapnnanbHbIe MOJIBHBIE BETNINHEI,
METO/Ibl UX OllpeseeHHs. XUMUYEeCKUI
MIOTEHIIMa] KOMIIOHEHTA B UEaIbHOM U
HEeWJeaTbHOM PacTBOPax. AKTUBHOCTh U
k03¢ GHUIUEHT aKTHBHOCTH. BBIO0p cTanmapTHOTO
COCTOSIHUSL [UISl PACTBOPUTEIISL M PACTBOPEHHOTO
BemecTBa. CHMMETpHYHAS 1 HECUMMETPHIHASL
cucreMbl. Beruncienue akTuBHOCTEH
PacTBOPUTENISI U PACTBOPEHHOT'O BEIIECTBA IO
JIaBJICHUIO N1apa, [IOHMKEHUIO TEMIIEPATYPbI
3aMep3aHMs, TOBBIIICHUIO TEMIIEPaTyphl KUIICHAS
1 U3 OCMOTHYECKOTo AaBineHus. KomnuratusHsie
CBOMCTBA, UX MPAKTUUECKOE UCII0JIb30BaHHE.
VYpaBuenue Bant-I'opda mis ocMoTuaeckoro
nasneHust. Ocmoc, o6patHbiit ocmoc. Kprockomusi.
O0yaunockomnus. cnonbp30BaHNE KOJTUTATUBHBIX
CBOWCTB IS ONIpeIeJIEHNUs] MOJIIPHOM Macchl U
CTEIICHH JHCCOIHAIIIH PACTBOPEHHOTO BEIIECTBA
/Tema/
5.2 PactBops! HEanekTpoauToB /Jlex/ 2 OI1K-2.3-3 JIT.1J11.2 YeTHbIi onpoc
OIIK-5.2-3 JI1.3
VK-1.4-3 3132
YK-3.4-3
VYK-8.4-3
53 M3yueHne KOHCIIEKTA JISKIIMA U PeKOMEHIYeMOi 44 OIlK-2.3-3 JIT.1J11.2 Pemenue
murepatypsl. [lonroToBka k sk3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 01032 Bonpocsl o
YK-3.4-3 pasneny
YK-8.4-3
Paznen 6. Xumunueckoe paBHoBecHe H
31eKTPOXUMHUS
6.1 OCHOBHBIE TOHATHSA XUMHYIECKOTO PAaBHOBECHUS U 0 VYerHslii onpoc.

anekTpoxumus /Tema/

Pemenne
3a7a4. 3anmra
11a00paTOPHBIX

pabor.

Pemenue

MIPUMEPOB.
Bonpocsl o
pasneny




6.2

PactBops! anexkrponuros. Teopus
aNeKTponuTHdeckoi qucconuanuu C.Appennyca.
KonuyecTBeHHbIE XapaKTEPUCTUKU TUCCOLMALINY:
CTENEHb TUCCOLUAIINN, KOHCTAHTa JUCCOIHAIIHH.
3axoH passenenus OctBanbaa. [Tpuannbt
JUCCOLMAlMH. ACCOLMAIMSA U CONbBATAIMs HOHOB.
AKTHBHOCTH ¥ KO3 (DHUIIHUCHTH aKTHBHOCTH
SNIEKTPOJINTA  HOHOB B PACTBOPE, CPEIHHE
NOHHBIE KO3 PuInEeHTH aKTUBHOCTU. MoHHas
cuiia pactopa. [IpaBuao MOHHOM CUJIBL.
OCHOBHBIE ITOJIOKEHHS ITEKTPOCTATHIECKOH
TEOPHUHU CHIIBHBIX IEKTPOIUTOB [lebasi- XroKKes.
PeanbHas 1 yciioBHast HOHHast aTMocdepa.
IMotennman noHHOM aTMOC(EPHI, paanyc HOHHON
aTMochepsl.

HepaBHOBecCHBIE IBIEHHS B paCTBOPax
IEKTPOJIUTOB. [IPOBONHUKY 2MEKTPUUECKOTIO TOKA
I u Il pona, MOHHAA U NEKTPOHHAS
MIPOBOAUMOCTb. ¥ ieNibHasA, MOJISIpHAs U
SKBHBAJECHTHAs AEKTPUUECKUE TPOBOAUMOCTH,
B3aMMOCBSI3b MEXy HUMH. 3aKOH HE3aBUCUMOTO
JBIDKCHUS HOHOB (3ak0oH Konbpaya).
IIpenenbHble MOJISIPHBIE AIEKTPONPOBOJHOCTH
HnOHOB. DcTadeTHBIH MeXaHI3M IepeHoca
JNEKTPUIECTBA HOHAMU THAPOKCOHUS U
rugpoxcuna. Yucna nepeHoca HOHOB.
ONeKTpOIPOBOAHOCTb PACTBOPOB CUIIBHBIX
UIEKTPOJIUTOB. I3MepeHus 31eKTPOIIPOBOJHOCTH
U 2NIEeKTPUUEcKOi mpoBoguMoctH /JIek/

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

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

VYeraslii onpoc

6.3

OJ1C u sneKTpoAHbIe TOTeHIUABL. J{BoiHOI
ANEKTPHYECKUil cioi. OOpaTUMBIE SJIEKTPOIBI 1
o0OpaTUMBIe TaTbBaHMYECCKUE HIEMEHTHIL.
ONeKTPOXUMHUUECKHI TOTCHIIHAIL.
DEeKTPOABIIKYIIAsl CUJIa TalbBaHUYECKOTO
9NIEMEHTA, YCIOBHBIA 3JEKTPOIHBIA MOTSHIIHAL.
IIpaBuno 3nakoB OJ1C U 371EKTPOAHBIX
noTeHIMaioB. TepMoauHaAMHUYeCKas TEOpHUs
raJbBaHUYECKUX sIBJICHNH. Y paBHeHue HepHcra.
VYpaeuenne ['n60ca-I'enmpmronbia s
aNEeKTpoXuMHIecKux cucteM. Kimaccupuxanms
NIEKTPOI0B. YpaBHeHue HepHceTa 11l moTeHIMana
ANIEKTPOIOB PA3IIMYHOTO BUAA. THITHI
raJbBaHMYECKHX dJIeMEHTOB. J(nddy3noHHbIH
MOTEHIIMAJ, MEXaHIU3M BOZHUKHOBEHUS U METO/IBI
€ro ycTpaHeHus (CBeIeHUs] K MUHUMaIbHOM
BenmunHe). Meroanka mmMepenns DJ]C u
9NIEKTPOAHBIX NOTEHIHAIOB. XUMHUYECKHE
HCTOYHUKHU TOKA. TOIIMBHBIE JIEMEHTHI.
Onextponu3. KaTogHble 1 aHOAHBIE IPOLIECCHI.
Ionspusarust smexrponos. KonnenTtpanunoxHaas
NOJIAIPU3aLUs; IPENEIBHBINA TOK. Y PaBHEHUE
Tadens. [TpakTudeckoe 3HaUCHUE
TIepeHANPsHKEHAS TIPH BBIACICHIH BOZOPOIA.
AHOIHOE TIepeHanpsHKeHNe, TAaCCHBUPOBAHIE
METaJUIOB.

DNEeKTpOXUMHUYECKask KOPPO3usl.
TepMmonuHaMHUYeCKNe U KHHETHYECKHE (haKTOPHI B
xoppo3un. CriocoOB! 3alUTH OT KOPPO3UU

/J1ex/

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

JI1.1J11.2
JI1.3
0102

YerHblii onpoc




6.4

Pemenue 3anau o teme /IIp/

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

JI1.1J11.2
JI1.3
21092

Pemenune 3anau

6.5

XUMHYeCKoe paBHOBECHE U AeKTpoxumus /J1ad/

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

JI1.1J11.2
JI1.3
01022

OTueTsl 0
T1a00paTOPHBIM
paboTam.
Samura
J1a00PaTOPHBIX
pabot

6.6

H3yueHne KOHCIEKTa JEKIUH 1 PeKOMEHyeMOit
nutepatypsl. [loaroToBka 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
01022

Pemenne
MIPUMEPOB.
Bonpocsl o
pazneny

Paznen 7. ®opmanbHasi KHHETHKA

7.1

OcHOBHBIE TOHATUS POPMATBHOIN KMHETHKH.
OCHOBHOH NMOCTYNaT XMMUUYECKOH KHHETHKH,
KMHETHUYECKOE YPABHEHUE CKOPOCTHU PEAKIIMU.
KoncTanTa cCKOpOCTH XMMUYECKOIl peakuuy,
pa3MepHOCTb KOHCTAHThI CKOpocTH. IIpocTeie
(ameMeHTapHBIC) U CIOKHBIE peakimi. KnHeTnka
MIPOCTHIX M (HOPMATBHO IPOCTHIX OHOCTOPOHHHUX
TOMOTE€HHBIX peakiuil. Peakiuu nepsoro, BToporo
U TpeThero nopsaxos. Juddepenmanbaas u
HHTETpaybHas (GOPMBI KHHETHYECKAX YPaBHEHHH,
KHHETHYECKHE KpUBEIEe. Bpems
nodynpeBpanieHus. Peakuuu HyaeBoro nopsaxa.
Mertox n36bITKa (M305sun) OcTBaNbIa,
OIIpeJIEJIEHUE YACTHBIX NOPSIIKOB 110
COOTBETCTBYIOLIIEMY peareHTry. PacueT KOHCTaHTHI
CKOPOCTH U CKOPOCTH IPOCTBIX OJHOCTOPOHHUX
peakuuif. [IpuHIMIT HE3aBUCHMOCTH NTPOTEKAHUS
SNIEMEHTapHBIX peakimit. OOpaTHMbIe U
napaJiieNbHble PeaKIMK IepBOro NopsKa.
VHTerpanpHbe ypaBHEHHS IS pacdeTa KOHCTAHT
CKOpPOCTEH OTHENbHBIX CTAJUH PeaKLuu.
IocnenoBarenbHbIE peaknuy 1-ro mopsaka.
IIpuHuMn nTUMUATHPYIOMIEN CTaAUN
[I0CJIEIOBATEILHOW XUMUUECKOH PEaKIIUU.
CranuoHapHbIA PEXXUM IPOTEKAHUSL
MOCNEA0BATENbHBIX peakuii. Metos
KBa3HCTAI[MOHAPHBIX KOHIICHTpAINit
Bonenmreitna u 061acTh €ro MPUMEHHUMOCTH.
BuiusHue TemnepaTypbl Ha CKOPOCTb XUMHUYECKOM
peakunu. TeMnepaTypHblit KO3QPuIHEHT
KOHCTAaHTHI CKOPOCTH PEAKIINH, TIPHOIIKCHHOES
npasuio Bart-I'odda. YpaBHenune Appennyca.
DddhexkTUBHAS SHEPTUS aKTUBAIMH U
IPEI3KCIIOHCHIIANBHBIH MHOXKHTEND /Tema/

YerHbli onpoc.
Pemenne
3a/1a4. 3ammura
1a00paTOPHBIX
pabor.
Pemrenne
MIPUMEPOB.
Bompocsr no
paszneny




7.2

@dopmanbHas kuHeTHKa /JIex/

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

JI1.1J11.2
JI1.3
21092

VYeraslii onpoc

7.3

Pemienue 3amau mo teme /IIp/

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

JI1.1J11.2
JI1.3
01022

Pemnrenne 3amau

7.4

dopmarbHas knHeTHka /J1ab/

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

JI1.1J11.2
JI1.3
01022

OTueTs! 10
71a00paTOPHBIM
paboram.
Sarura
11a00paTOPHBIX
pabor

7.5

M3yueHne KOHCIIEKTa JIGKIIMIA U PEKOMEHIYEeMOit
nutepatypsl. IloaroroBka k sx3amery /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
01032

Pemenune
MIPUMEPOB.
Bonpocsi o
paszneny

Pa3gen 8. ®oTroxummnuyeckne u HenHble peakuuun

8.1

DOTOXMMHUYECKUE peaKui. MexaHu3m
akTrBanyy. [lepBUYHbIC 1 BTOPUYHBIE
(oroxnmudeckue mpoueccel. dotoaucconmays u
(oronu3. 3aKoHbI HOTOXUMHH, 3aKOH
(hOTOXUMHYECKON 3KBHBAJICHTHOCTH DHHINTCHHA-
[lrapxa. KBanToBblii Beixo. Kunernka
MIPOLIECCOB, IPOUCXOSIINX C YIaCTUEM
(hoTOBO30YKICHHBIX MOJICKYJI.
Cencnbunmzatopsl, CeHCHOMIN3NPOBaHHEIE
(oroxnmudeckne peakiy. OCHOBHBIC Pa3IHIHs
peakuuii ¢ HOTOXUMUUECKUM U TEPMUUYECKHM
nHUIMKEpoBaHueM. DoToXUMHUYECKIE IPOLIECCH] B
aTMocdepe, HOTOCHHTE3.

lennsle peakuuu, IpUMEpPbl pEaKLHi,
MIPOTEKAIOLIMX 110 LIEMTHOMY MEXaHU3MY.
OCo0OeHHOCTH ¥ OCHOBHBIE CTa MH IIETTHBIX
peakuuii. MexaHu3M 3apOKACHUS, Pa3BUTUSL U
oOpbIBa Lienei. 3BeHO 1enH, IIMHA LIeT .
HepasBeTBieHHbIE U Pa3BETBIECHHBIE LIETTHbIE
peaknun. KiHeTrnka Hepa3BeTBIEHHBIX IIEITHBIX
Ppeaxuuii, IMMUTHPYIOIIAs CTAANS
HEepa3BETBJICHHOMU 1ienHol peakuuu. Ctaanu
pa3BETBIIEHHOMW IEMTHOW peaKiiy. 3aBUCHMOCTh
CKOPOCTH Pa3BETBIICHHBIX [ETHBIX PEAKIMi OT
BpeMmeHu. CTallMOHapHBIN U HecTallMOHAPHBII
PEKUMBI TEUEHUS peakiuu. BiusHue
TEMIIEPATyphl U JaBJIECHUS HA CKOPOCTb LEMHBIX
peakuui

/Tema/

YcTHbll onpoc.
Pemenune
3azad.
Pewenne
IIPUMEPOB.
Bomnpocsl o
pazneny




8.2 DoToXMMUYECKUe U LenHbIe peakuuu /JIek/ 2 OIIK-2.3-3 JI1.1J11.2 YerHbli onpoc
OIIK-5.2-3 JI1.3
VK-1.4-3 3132
YK-3.4-3
YK-8.4-3
8.3 Pemienue 3amau mo teme /IIp/ 4 OIIK-2.3-Y JI1.1 JI1.2 Pemenne 3agau
OIIK-2.3-B JI1.3
OIIK-5.2-Y 01032
OIIK-5.2-B
YK-1.4-Yy
VYK-1.4-B
YK-3.4-3
YK-3.4-V
VYK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
8.4 M3yueHne KOHCIEKTa JISKIIMA U PeKOMEHIyeMOit 44 OIIK-2.3-3 JIT.1J11.2 Pemenune
mutepatypsl. [lonroToBka k sk3ameny /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
YK-1.4-3 01032 Bonpocsl o
YK-3.4-3 pazneny
VYK-8.4-3
Paznen 9. KontpoabHas padora
9.1 BrinonHenue KOHTPOJIbHOM padoTel /Tema/ 0
9.2 KonTtponbnas padota /Kp3/ 20 JI.1J11.2
JI1.3
Pasnen 10. IlpomexyTouHasi aTTecTalus
10.1 Ox3amen /Tema/ 0
10.2 IonroroBka K 3K3ameHy /OK3ameH/ 17,3 JI1.1J11.2
JI1.3J12.1
21022
10.3 IIpoBeneHne KOHCYNbTALIUH TIEPE]] 4 JI1.1 JI1.2
ak3ameHoM /Konc/ JI1.3
10.4 IIpuem sx3amena /MKP/ 0,7 JIT.1J11.2 VYcrHbIN OTBET
J1.3 1o
YTBEP)KICHHBIM
ouieram,
chopMyIHpoBa
HHBIM C yYETOM
collepKaHUsA
y4aeOHOM
JTUCLUTUINHBI
Pa3nen 11. Teopun XuMHYeCKHX peakumii
11.1 TepMuHbI, onpeiesie s, OCHOBHBIE 3aKOHBI. 0 YcTHBIH ompoc.
Teopust akTUBHBIX CTOJIKHOBEHUI. Pemenue
BumonexynsipHbie peakiiui, MOHOMOJIEKYJISIPHBIE MIPUMEPOB.
peakuuu. Cxema JIunnemana. Teopust Bomnpocsi o
aKTUBUPOBAHHOTO KoMIUtekca /Tema/ paszneny
11.2 Teopru xumMugeckux peaxuuii /JIex/ 1 OIIK-2.3-3 JI1.1 J11.2 VerHslii onpoc
OIIK-5.2-3 J1.3
YK-1.4-3 21022
VYK-3.4-3
YK-8.4-3
11.3 M3yueHne KOHCIIEKTa JIEKIIMHA U PEKOMEHIYEeMOit 20 OIIK-2.3-3 JIT.1J11.2 Pewenne
nutepartypsl. [logrotoeka k 3agery /Cp/ OIIK-5.2-3 JI1.3J12.1 TIPUMEPOB.
VK-14-3 21022 Bormpocsr o
YVK-3.4-3 paszeiry
YK-8.4-3

Paszgen 12. l'oMoreHHbIii KaTAJIN3




12.1 Omnpenenenue kataauza. OOIIME IPUHIUITBI 0 VYerHslii onpoc.
katanuza. OCHOBHbIE 3aKOHOMEPHOCTH 3amura
KaTaINTHYECKUX peakIuid. BiusHue karannzatopa 1a00paTOPHBIX
Ha TePMOJANHAMHYECKHE U KHHETHUECKUE paboT.
XapaKTEPUCTUKH XUMUYECKUX PEAKIIUM. Pewenne
CeeKTUBHOCTh JEHCTBUS KaTainu3aropa. IIPUMEPOB.
Karanutuueckas akTHBHOCTbD, y/I€/IbHAS Bormpocsr o
KaTaluTHYecKast akTUBHOCTh. CIIUTHBIN U pasneny
pa3eabHbI MEXaHNU3Mbl KaTATUTUYECKUX
peaknwii. KarannTimdaeckre KOHCTaHTBI CKOPOCTH
peaxnun. ConeBoit 3¢ dexr /Tema/

12.2 Karanus. 'omorennsrit katanus /JIex/ 1 OIIK-2.3-3 JI.1J11.2 YerHbll onpoc

OIIK-5.2-3 JI1.3
VYK-1.4-3 21322
YK-3.4-3
YK-8.4-3
12.3 T'omorenHsIi katanu3 /J1ad/ 2 OIlK-2.3-y | JIL.1JI11.2 OTueTsl 0
OIIK-2.3-B JI1.3 na00paTOPHBIM
OIlK-5.2-Y 2122 paboTam.
OIIK-5.2-B 3amura
VYK-1.4-YV J1a00PATOPHBIX
VK-1.4-B pabot
YK-3.4-3
YK-3.4-Y
VK-3.4-B
VK-8.4-3
YK-8.4-Y
YK-8.4-B

12.4 M3yueHne KOHCIIEKTA JISKIIMA U PeKOMEH Iy eMOi 23 OIlK-2.3-3 JIT.1J11.2 Pemenue

murepatypsl. [Tonrotoska k 3auery /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
VYK-1.4-3 2122 Bompocsr no
YK-3.4-3 pazneny
VK-8.4-3

Pa3nen 13. @epMeHTATHBHBII KaTaJIn3

13.1 OO1pe cBeIeHUST 0 KMHETHKE U MEXaHU3MaX 0 YerHbli onpoc.
(epMEeHTATUBHBIX peakiuil. YpaBHEHHE Pemenne
Muxasnuca. Koncranta Muxasmuca. MIPUMEPOB.
WHarnbuposaHue: KOHKYPEHTHOE, Bonpocsl o
HEKOHKYpeHTHOe. CXeMbl KaTanusa ¢ pasneny
uHrHOMpoBanuem /Tema/

13.2 Karayms. ®epmenTaTuBHBIN Katanus /JIek/ 1 OIIK-2.3-3 JI1.1 JI1.2 YcTHbIH o1poc

OIIK-5.2-3 J1.3
21022
13.3 W3ydenune KOHCIEKTa JEKIHA U peKOMEHAYyeMOit 20 OI1K-2.3-3 JIT.1J11.2 Pemenue
nmutepatypsl. [Tonrotoska k 3auety /Cp/ OIIK-5.2-3 JI1.3J12.1 TIPUMEPOB.
0102 Bonpocsl o
pasneny
Pa3nen 14. I'ereporeHHblii kKaTaaus

14.1 CKOpOCTb T€TepOreHHO-KATATUTHIYECKON pEeaKIMU. 0 YcTHbli ompoc.
Tunsl reTeporeHHbIX KaTaau3aTopoB. 3aKOH 3ammura
JeHcTBYIOIUX oBepxHOCTel. Poib agcopbuuu B 1a060paTOPHBIX
rereporeHHoM npouecce. Kuneruka rereporeHHo- pador.
KaTAIATHYECKUX PEaKIUid, He TUMUTHPYEMBIX Pemenue
nuddysueit. OrpaBneHue katanu3aTopoB. OCHOBEI IIPUMEPOB.
Teopuit katanuza (teopun A.A. bananguna, H.1. Bormpocsr o
KoGo3esa) /Tema/ paszaeny

14.2 Karamms. 'eteporennslit katanus /JIex/ 1 OIIK-2.3-3 JI1.1 JI1.2 YerHbIl onpoc

OIIK-5.2-3 J1.3
YK-1.4-3 21022
VYK-3.4-3

VK-8.4-3




14.3 I'eteporenssrii katanus /J1a6/ 3 2 OIIK-2.3-Y | JIL.1JI1.2 Otyerts! 10
OIIK-2.3-B JI1.3 11a60pPaTOPHBIM
OIIK-5.2-Y 2122 paboTam.
OIIK-5.2-B 3amura
YK-1.4-Y 1ab60paTOPHBIX
VYK-1.4-B pabor
VYK-3.4-3
YK-3.4-V
YK-3.4-B
VYK-8.4-3
VK-8.4-Y
YK-8.4-B
14.4 N3ydenune KoHCIIEKTa JEKIH U peKOMEHAYyeMOit 3 23 OIIK-2.3-3 JIT.1J11.2 Pemenune
nmurepatypsl. [Toarotoska k 3auety /Cp/ OIIK-5.2-3 JI1.3J12.1 MIPUMEPOB.
VK-1.4-3 21 922 Bormpocsr o
YK-3.4-3 pasneny
YK-8.4-3
Pa3nen 15. KoutpoabHas padora
15.1 BrmmonaeHne KOHTPONBHOH paboTs! /Tema/ 3 0
15.2 Kontponbnas padora /Kp3/ 3 10 JIT.1J11.2
JI1.3
Paznea 16. [Ipome:kyTouHas aTrecTanus
16.1 3auer ¢ onenkoii /Tema/ 3 0
16.2 IMonroroBka k 3auety /3a0/ 3 3,75 JI1.1J11.2
JI1.3J12.1
16.3 IIpuewm 3auera /UKP/ 3 0,25 JIT.1J11.2 VYcrHbIN 0TBET
JI1.3 o
YTBEPXKICHHBIM
ouieram,
copMmyIHpoBa
HHBIM C YYETOM
CoJIepIKaHUS
y4aeOHOH
JUCIUILTHHBI

5. OHEHOYHBIE MATEPHAJIBI ITO JUCHUIIJIMHE (MOAYJIIO)

@DOoHJT OIICHOYHBIX CPEACTB NMpUBeIeH B [IpritoskeHnH K pabodeil mporpaMMe TUCIUILIHHEL (CM. JOKYMEHT «OLleHOUHBIC

MaTCpuajIbl IO JUCTTUTINHE «Dduznyeckas XI/IMI/Iﬂ))).

6. YAEBHO-METOJNYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJISA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas1 IMTEpaTYypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarenscrBo, | Kommuectro/
rox Ha3BaHUE
OBC
JI1.1 [Coxuna, C. 11, Du3nuecKas XUMHs B JOPOKHOM MATEPUAIOBEICHHH : MakeeBka: 2227-8397,
TamxuzoB, 0. A. 1a60paTOPHBII MPAKTUKYM JISI CTYAE€HTOB HAallpaBICHHs Jlonbacckas http://www.ip
noarotoBku 08.03.01 «cTpouTeabcTBOY» MPODUITH HaroHanbHas | rbookshop.ru/
«IPOU3BOACTBO U IPUMEHEHHE CTPOUTEIBHBIX MATEPHAIIOB, aKaaeMus 99396.html
U3JeNuil 1 KOHCTPYKIHi» BceX GopM 00ydeHus CTPOUTENILCTBA
u
APXHUTEKTYPHI,
OBC ACB,

2020, 53 c.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3bC

JI1.2 | Apxunosa, H. B., dusnyeckas XuMus : yaeoHoe mocooue Capatos: 978-5-7433-
Kocobynckwit, U. 1. CapaToBckuit 3370-7,

rocymapcTBeHH | http:/www.ip
Bl rbookshop.ru/
TEXHUICCKUN 108705.html
YHHUBEPCHUTET

nMenu FO.A.

larapuna, 9bC

ACB, 2020,

160 c.

JI1.3 | Apxunosa, H. B, Dduzndeckast XUMHA : yaeOHoe mocodue Capatos: 978-5-7433-

Kocobyackwuii, U. 1. CapaToBckuit 3370-7,
rocymapcTBeHH | https:/www.i
BIid prbookshop.r
TEeXHUYECKUH u/108705.htm
YHHUBEPCUTET 1
nmenu FO.A.
I'arapuna, 96C
ACB, 2020,
160 c.

JI1.4 |JIlunun, B. A., duznueckas XUMHs. DJIEKTPOXUMHUS : yaeOHOe ocodue CaHkT- 978-5-91646-
CwmupHoBa, A. 1., [etepOypr: 214-2,
CycraBosa, T. A. CaHKT- https://www.i

IetepOyprcku | prbookshop.r
i u/118426.htm
rocyaapcTBeHs |1
Bl
YHHUBEPCHUTET
MPOMBIILICHHBI
X TEXHOJIOTUH U
nu3aiiga, 2020,
95 c.
6.1.2. JlonoJiHNTEIbHASA JUTEPATYypa
Ne ABTOpBI, COCTaBUTEIIH 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
3BC

JI2.1 |bepe3oBuyk A. B. dusznueckas Xumus : yaeOHoe nocodue Caparos: 978-5-9758-

Hayunas 1816-4,
kHUra, 2019, http://www.ip
159 c. rbookshop.ru/
81087.html
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UnTepHeT"
D1 | DnextpoHHo-0MONMMOTEUHAs cucTeMa «IPRbooksy, pexnM noctyna — ¢ moboro koM-nbiotepa PTPTY 6e3 maposst, u3 cetu
HHTEpPHET I10 apoJio. —
D2 | DnexTpoHHO-OMONMMOTEUHas cucTeMa «JIaHby, pexHuM J0CTyIa — ¢ Io0oro koMmbio-tepa PIPTY 6e3 mapodst. —

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHns 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 HepequL JIMICH3UOHHOI'0 U CB060£[H0 PACIPOCTPAHAECMOr0 NpOrpaMMHoOro oﬁecneqel-mﬂ, B TOM 4YHCJIC

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Oneparronnas cucrema Windows

KOMMCp‘ieCKaﬂ JIMIOCH3UA

Kaspersky Endpoint Security

KOMMGp'leCKaﬂ JIMIOCH3UA

Adobe Acrobat Reader Cooomgunoe I10
OpenOffice Co6opgunoe I10
Microsoft Office Kommepueckast nuieH3ust
SMathStudio Coboanoe I1O

6.3.2 IlepevyeHb MH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIS)




321 yueOHO-aIMUHHUCTPATUBHBINH KOpITyC. ydeOHas ayAUTOpHUs Ul NPOBEACHMS 3aHATHH JIEKIMOHHOTO M CEMHHApCKOTO
1 THUIA, TPYNIIOBBIX M HHIWBU-TYaJIBHBIX KOHCYJIBTallH, TEKYIIEro KOH-TPOJS M TPOMEXKYyTOUHOH arrectamuu 44 Mecrta,
npoektop Optima EW775, sxpan, MapkepHas [HocKa, MECTO I/ IIperojaBaTels, OCHAIIEHHOE KOMIIBIOTEpPOM,
JKUIKOCTHBINA Xpoma-torpad Craiiep u UK dypoe-cnekrpomerp DCM2202

MapKepHas J10cKa,

JUISL BBITIOJIHEHHS paboT,
mkad cyurmnbabiid SNOL 58/350 LEN,

326 y4eOHO-aMUHHUCTPATHBHBIA KOPIYC.
TOMeNIeHue JUIs XpaHneHus yueoHoro odopynosanus [Tanens LCD Philips,

yueOHass J1a0o-paTopus, OCHAIlCHHAs JabopaTopHBIM 00OPYIOBaHHEM,

MECTO TS IpernoaBa-Teis, ocHamniennoe kommbiotepoM (Intel Core 15/4Gb), BBITSXKHBIE MIKA]BbI,
2 muctisitop J19-4-02 “OMO”, Habop nabopaTopHOW MOCYABI JUIS WHAMBHIYAIEHOW PabOThI, PEaKTUBBI, HEOOXOIUMBIC

Becbl OHAUS PA 214, ananutrueckue ¢ moBepKo,
Becsl OHAUS TA 152 B xoMILIEKTe C rUpeil

obOpazoBatenbHyto cpeny PIPTY

328 y4eOHO-aIMHHUCTPATHBHBII KOPIIYC.

11 paboumx wmect (xom-meroTepHbi kmacc (Intel Core
3 BO3MOXKHOCTBIO TIOJKJIIOUCHUSI K ceTH «lIHTepHeT» M O0ecreueHHeM MA0CTy-la B OIJIEKTPOHHYIO HWH-(OPMAIMOHHO-

i5/4Gb)) ¢

8. METOAUYECKHUE MATEPHAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

Metoanueckue ykazaHus npusenieHsl B [Ipunoxennu k paboueil mporpaMme AUCHUTLTHHBI

NOZAMUCAHO
3ABEZYIOLLIMM
KA®E[PbI

NMOAMUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEV
KA®E[IPbI

NOAMVICAHO
HAYAJTBHUKOM YPO

[IOKYMEHT MOAMWCAH 3MIEKTPOHHOM MOAMMCHIO

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 17.09.24 10:23 (MSK)
BacunbeBud, 3aBeaytowmii kadeapon XT

®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 17.09.24 10:24 (MSK)
BacunbeBuy, 3aBeaytowmii kacdeapont XT

®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 17.09.24 10:38 (MSK)
AnekcaHaposHa, HavanbHuk YPOTT

OnepaTtop 340 000 "Komnahus "TeH3op" ——

MpocTas noanucb

MNpocTas nognuce

Mpoctas nognucb




