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1. IEJIX OCBOEHU A JTUCHUIIJIMHBI (MOAYJIST)

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Biok. Yacte. OOIT: | b1.0

2.1 | Tpe6oBaHus K MpeABAPHUTEILHOI MOATOTOBKE 00YYalOIIerocs:

2.1.1| Ucropus Poccun

2.1.2 | O3nakoMuTeNbHAS MPaKTHKA

2.1.3 | Texnonorugeckas (IponU3BOJCTBEHHO-TEXHOIOTHYIECKas) MPaKTHKa

2.1.4| YnpasneHue JINYHBIME (PHHAHCAMH

2.1.5| OcHOBBI BOGHHOM IOATOTOBKU

2.1.6 | DxoJorus

2.1.7 | Teorpadus BOAHBIX MyTei

2.1.8 | Ucropus tpancnopra Poccun

2.1.9| ®usuka

2.1.10 | TparcnopTHOE Heperpy30uHoe 000pyJOBaHNE

2.1.11| Teopus u ycTpoiicTBa CynHa

2.1.12| Yopasnenue npoheCCHOHAIBHOH NesTeTbHOCTBIO

2.1.13 | MeTpoorusi, CTaHAapTA3AIUS U CEPTUDHKAIIHS

2.2 | JucuunaaHbl (MOIYJIN) U NPAKTHKH, JJIsl KOTOPHIX 0CBOEHHE JAHHOI TUCHUILIHHBI (MOTYJIsI) HEOOXOTHMO KAK
npeaIecTByonee:

2.2.1 | BeimosiHeHUEe, MOATOTOBKA K MPOIIEIype 3alUThI U 3aIIMTa BBITYCKHON KBANU(UKATHOHHON paboThl

2.2.2| OpraHu3anus JOCTYIIHON cpeJIbl U1 HHBAIKAOB Ha TPAHCIOPTE

2.2.3 | DxoHOMHUKA OTpaciiu

2.2.4| MapkeTHuHI Ha TPaHCIOPTE

2.2.5 | YopasieHue nepcoHajloM

2.2.6 | Texnonornueckast (MIpOU3BOJCTBEHHO-TEXHOIOTHYECKAs) MPAKTUKA

3. KOMIIETEHIINA OBYYAIOIIET'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUITJINHBI
MOAYJist)

OIIK-2: CriocoGeH NPUMEHATH €CTeCTBEHHOHAYYHBIE H 00IEHHKeHePHbIE 3HAHNSI, AHAJTUTHYECKHE METOABI B
npogdeccnoHaTbHOI NesITeJbHOCTH

OIIK-2.1: [IpumensieT pyHIaMEeHTaIbHBIE MATEMAaTHYCCKIE, €CTECTBEHHOHAYYHBIC W OOICHHKCHEPHBIC 3HAHUS B
npodeccHoHaNEHOH NesTeIbHOCTH

OIIK-2.2: [IpuMeHseT METOABI TEOPETHUESCKOTO M HKCIIEPUMEHTAIBFHOTO HCCIICAOBAHUS B TPO(ECCHOHATBHON AeATEIEHOCTH

OIIK-2.3: Ucmonmp3yeT ecTeCTBeHHOHAYYHBIE M OOIEMHKEHEPHBIE 3HAHUS B IPO(ECCHOHANBHOM AeITeEHOCTH

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIA)

Kon Bun

/ Kype H 3.
3aHATHUA | 3aHATUSA

pecypcsl

Paznen |Pazpen 1. CTpoeHue BeuecTs

1.1 Jlex 1.1 Tlepuoanueckuii 3aKOH U IEPHOANYECKASI CUCTEMA 1 2 JI1.1 JI1.2
xumuueckux snemenToB .M. Menzaeneesa /Jlex/ JI1.3
JI1.4J12.1
J2.2
J12.3J13.1
JI3.2 J13.3
J3.4
D152 33 54
25

HaunmeHoBaHue pa3/iesioB U TeM /BU/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | Ilpumeuanue




1.2

JIab

1.1 Ileproandeckuii 3aKOH U NEpHOAUIECKAs CUCTEMA
xumuueckux snemenTos .M. Meunzeneesa /J1a6/

JI1.1J11.2
JI1.3
JI1.4J12.1
I2.2
JI2.3]13.1
JI3.2J13.3
01023354
35

1.3

IIp

1.1 [lepuoandeckuii 3aKOH U TIEPUOJUUECKAs CHCTEMA
xuMmu4eckux snemeHtoB JI.M. Menneneesa /I1p/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
95

14

Cp

1.1 ITepuoanveckuii 3aKOH 1 IEPUOANIECKAS CUCTEMA
XUMH4YeCcKuX dnemeHToB J[.1. Menneneesa /Cp/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
010232354
95

1.5

Jlek

1.2 Buibl XHMHY€ECKOM CBSI3M B Pa3IMUHbIX THIIAX
coennuenuii /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
01323354
95

1.6

JIab

1.2 Buibl XHMHY€ECKOM CBSI3M B Pa3IMYHBIX THIIAX
coequnenwii /J1a6/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01323354
95

1.7

Ilp

1.2 Buapl XUMAYECKOM CBSI3U B pa3IMYHBIX THUIIAX
coexuuenuit /TIp/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.2J13.3
01323354
95

1.8

Cp

1.2 Buapl XUMAYECKOH CBSI3U B pa3IMYHBIX THUIIAX
coenunenuit /Cp/

15

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
01323354
95

1.9

Jlex

1.3 OcHOBHBIE KJIacChl HEOPTAHUYECKUX
coenuHeHui /Jlex/

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3




1.10

JIab

1.3 OcHOBHBIE KJIACCHI HEOPTaHUIECKUX
coenuuenuii /J1ab/

JI1.1J11.2
JI1.3
JI1.4J12.1
I2.2
JI2.3]13.1
JI3.2J13.3

Ilp

1.3 OcHOBHBIE KJ1aCChl HEOPTAHUYECKHUX
coexuuenuit /IIp/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.2J13.3

1.12

Cp

1.3 OcHOBHBIE KJIACCHI HEOPTaHUIECKUX
coenunenuit /Cp/

19

JI1.1J11.2
JI1.3
JI1.4J12.1
J22
J12.3]13.1
JI3.2J13.3

Paznen

Pazgen 2. Xumuueckasi TepMOIMHAMHMKA U
KHHETHKA

2.1

JIab

2.1 DHepreTuka XUMHYIECKUX Hporeccos /J1ad/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01023354
35

2.2

IIp

2.1 DHepreTuka XumMu4eckux nporeccos /I1p/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
0103023354
95

23

Cp

2.1 DHepreTHka XMMUYECKHX TnporeccoB /Cp/

11

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
35

24

JIab

2.2. CKOpOCTb XUMHUYECKHX PEAKIH U XUMHUYECKOE
paBHOBecwHe /J1ab/

JI1.1J11.2
JI1.3
JI1.4J12.1
22
J12.3]13.1
JI3.2J13.3
010232354
35

2.5

IIp

2.2. CKOpOCTh XUMHYECKUX PEAKIIUH 1 XUMHUYECKOE
pasHoBecwue /I1p/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
01323354
95




2.6

Cp

2.2. CKOpOCTh XMMUYECKUX PEaKIUil U XUMUIECKOEe
paBHoBecue /Cp/

10

JI1.1J11.2
JI1.3
JI1.4J12.1
I2.2
JI2.3]13.1
JI3.2J13.3
01023354
35

2.7

Jlex

2.1 DHepreTHka XMMUYECKHX MporeccoB /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
95

2.8

Jlek

2.2. CKOpOCTh XUMHYECKUX PEAKIIUN 1 XUMHUYECKOE
paBHOBecHe /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
010232354
95

Paznen

Pa3ngen 3. XuMHUecKHe CHCTEMBI

3.1

JIab

3.1 PactBOpBIl. MeTO b ONMMCAHUN XUMUYECKUX
paBHOBECHH B pacTBOPaX dEKTpoauTos /J1ad/

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
0103023354
95

3.2

IIp

3.1 PacTBOpBl. MeTOo b ONMCAHUN XUMUYECKUX
PaBHOBECHI B pacTBOpax dJIEKTPoIaUTOB /I1p/

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
0103023354
95

33

Cp

3.1 PacTBOphl. MeTo b ONMCAaHUNH XUMUYECKUX
paBHOBECHIA B pacTBOpax 3eKTpoiauTos /Cp/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01023354
35

34

IIp

3.2. Kommonassle pacTBopsl. CBOHCTBA TUCTIEPCHBIX
cuctem /TIp/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
01023354
95

3.5

Cp

3.2. Konnougnsle pactBopbl. CBOMCTBA TUCTIEPCHBIX
cuctem /Cp/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
35




3.6

JIab

3.3. DnexTpoxuMuueckue cucreMbl. OCHOBHBIE 1
HPOLIECCHI, TIPOTEKAIOLINE B SIEKTPOXUMHIECKHX
cucremax /J1a6/

JI1.1J11.2
JI1.3
JI1.4J12.1
I2.2
JI2.3]13.1
JI3.2J13.3
01023354
35

3.7

IIp

3.3. DnexTpoxummuueckue cucteMbl. OCHOBHBIE 1
HPOLIECCHI, TTPOTEKAIOIINE B SIEKTPOXUMHIECKIX
cucremax /I1p/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
JI2.3]13.1
JI3.2J13.3
01023354
95

3.8

Cp

3.3. DnekTpoxuMHuuecKkue cucteMbl. OCHOBHbBIC 1
MPOLIECCHI, TPOTEKAIOIHE B ITEKTPOXUMHICCKUX
cucremax /Cp/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
010232354
95

39

Jlek

3.1 PacTBOpBI. METO/IbI ONMCAHUN XMMHYECKUX 1
PaBHOBECHH B pacTBOPAX AEKTPOIUTOB /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
01323354
95

3.10

Jlek

3.2. Komnounaeie pacTBopsl. CBOMCTBA TUCTIEPCHBIX 1
CUCTEM
/JTex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3]13.1
JI3.2J13.3
01323354
95

3.11

Jlex

3.3. DnexTpoxuMuueckue cucteMbl. OCHOBHbBIE 1
MPOIIECCHI, MPOTEKAIOIIUE B AIEKTPOXUMUIESCKIX
cucremax /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.2J13.3
01323354
95

3.12

HKP

3auet /UIKP/ 1

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2J13.3
01323354
95

5. COAEP)KAHUE AUCHUILINHBI (MOAYJIST)

Paznen 1. Ctpoenue BemiecTs
Tema 1.1 Ileppoguueckuil 3aK0H U NEpUOIUUECKaAs CUCTEMAa XUMHUYECKUX dieMeHToB JI. M. Menneneesa

OCHOBHBIE IIeTH U 33Jja4ll AUCIUILUIUHBL, €€ CTPYKTYpa U CBsI3b C AUCLUILIHHAMHU B 00IIel cucTeMe MOJTOTOBKY CHEIHAIUCTA.
Crpoenue aToma n nepuoandeckas cucrema J[.1. Menneneesa. ATOMHbIE siipa M UX cOCTaB. 130TONBI. DIEKTPOHHBIE 000JIOUKH
aTOMOB. XapaKTEePHUCTHKA ITOBEICHUS 3JICKTPOHOB B aToMaX. KBaHTOBO-MeXaHWUIECKast MO/IENb aTOMa. THITEI OpOUTaNeH U TIOPSATOK
3aIl0JHEHUS JIEKTPOHHBbIX ypoBHEH. IIpaBuno Kineukosckoro. Ilpasuio I'vuaa. Ilepuonuueckas cucrema anemenros 1. 1.
Menpzeneesa: CTpyKTypa, I€pUOABIL, IPYIIIBI, HOATPYNNbL. [To0XeHNHE 2IEMEHTOB B IEPHOANUECKON cuctemMe. DIEMEHTHL: s, ,p, d, f.
INepuonnueckuii 3akoH. Ilepuoauueckoe U3MEHEHNE CBOMCTB XMMUYECKHX 3JEMEHTOB. MeTalInuecKue U OKUCIIUTENIbHbIE

CBOMCTBA JICMCHTOB U IIPOCTBIX BCIICCTB




Tema 1.2 Bujbl XMUMHUYECKOH CBSI3U B pa3JIMYHBIX TUIIAX COCJAMHCHUN

KonnuecTBeHHbIE XapaKTEPUCTUKY CBS3U: SHEPIHS, BAJICHTHBIE YIVIbI, JUIMHA U HANIPABJICHHOCTD CBA3U. OCHOBHBIE BUIbI
XHMHYECKOH CBSA3M — KOBAJICHTHAs U HOHHaA. [IpocTpaHCTBEeHHAs KOH(pHUTypanus MoneKyl. CurMa, I, AeibTa - CBS3H.
T'ubpuauzanus aToMHbIX opOuTaneld. Tumnsl rHOpUAN3ALNY U CTEpEOXUMHS MoJieKynl. KpatHocTs cBsi3u. HenossipHast u nonspHas
cBs13b. [locrosHHBIE M HaBeNEHHBIE AUTIONH. D(Q(HEKTUBHBIC 3apsiIbl AaTOMOB B MOJICKYJIaX. XapaKTepHbIe 0COOCHHOCTH HOHHOM
CBSI3U: HEHACBIIIAEMOCTh U HEHAIIPAaBICHHOCTb. MeTaliInuecKas CBs3b. XMMHUYECKasl CBA3b U CBOMCTBA BEIIECTB.
MesxMoneKynIpHOe B3aUMOIeHCTBIE. DNIEeKTPOoCcTaTHIecKoe B3auMoieiicTBie MoneKyl. BogopoaHas cBa3b. MexxMoeKyaspHas 1
BHYTPUMOJEKYNIApHAs BOAOPOAHAs CBsA3b. KoMIIeMeHTapHOCTh

Tewma 1.3 OcHOBHBIE KJTaCChl HEOPTaHMYECKUX COSMHEHUH

IIpocTeie coeaunenus kucaopoaa. OKCHIBI: OCHOBHBIE, KUCIOTHBIE U aMmdoTepHble. HOMeHKNIaTypa OKCHA0B. XUMHUECKUE
CBOWCTBA U IPUMEHEHHE OKCHIIOB. [ MAPOKCH B OCHOBHBIC U aMmdoTepHble. HoMeHKIaTypa 1 HoTydeHHEe THAPOKCHIOB.
XuMHUYeCKHne CBOMCTBA U MpuMeHeHHne TiuapokcuoB. Kucinorel. HomeHnknarypa, monydeHue, XaMU4eCKie CBOWCTBA U IPUMEHEHUE
kucnot. Conu: HOpMallbHbIE, KUCIIBIE U OCHOBHBIe. HOMEHKIaTypa, ImosryueHne U CBOHCTBA coneil. [eHeTndeckas CBA3b MEXIy
OCHOBHBIMH KJIACCAMH HEOPTaHMYECKUX COCJAUHEHHUN.

Paznen 2. Xumunueckasi TepMOAMHAMHUKA U KUHETHKA

Tema 2.1 DHepreTHka XMMUYECKHUX MPOLIECCOB.

DJeMeHTbI TEPMOXMMHH. DK30 U SHAOTEPMHUYECKHE peaknun. TepMoxumuieckue ypapHeHus. [lonsaTue o Ternorax oopa3oBaHus
BemecTB. 3akoH ['ecca u cnencTBus u3 Hero. [IpuMmeps! npuMeHeHns 3akoHa ['ecca 11 pacuéra TemmoBhIX () (GEKTOB pa3INIHBIX
HPOLECCOB. DNEMEHTHI TEPMOANHAMUKH. 3aKOH COXPaHEHUS SHEPTHU. BHYTpEeHHSS SHEPTHs U SHTANIBINA. DHTAIBIUSI 00pa30BaHH
XUMHUYECKHUX coeHeHni. CrannapTHas sHTanbnus. [lonsarie 06 sHTponuu. MI3MeHeHHe SHTPONNH IPH XUMHUUYECKHX TIPOLieccax.
CrarmapTtHas sHTponus. JHeprus [ nb0ca (n300apHO-N30TEPMUYECKIH TIOTSHITHAN) B €€ H3MEHEHHE TIPH XUMHUYECCKHX MPOIIeCcCaX.
CrarmapTHOe m3MeHeHue 3Heprun [n66ca. Hanpasnerne xumudeckux mporecco. YpaBHeHne [ nd6ca-I'ensmronsima.
TepmoauHamMuuecKkue pacyeThbl

Tema 2.2 CkopocTh XUMHUUECKUX PEAKIUH 1 XMMHUYECKOE PAaBHOBECHE

CKOpOCTb XUMUUECKUX PEAKIMI B TOMOTEHHOU U F€TEPOIeHHOHN CUCTEMAX. 3aBUCUMOCTb CKOPOCTU XUMHUECKOM PEAKIIUU OT
KOHIICHTPAIIH PEearupylouX BeIeCcTB. 3aKoH JeicTByromux Macc. KoHcTaHTa ckopocTH peakiuu. 3aBUCUMOCTb CKOPOCTH
XMUMHYECKHUX Peakiuil oT TemmepaTypsl. TemmepaTypHbIit KoOdpuiueHT ckopoctu peakuuu. [IpaBuno Baut-T'odda. [Tousatre 06
SHEPreTHUECKOM Oaphepe, akKTHBHBIX YaCTHIAX M SHEPTUH aKTHBAIMU. Y paBHEeHHE AppeHuyca. [lepexoqHoe cocTosHIe
(axTUBHPOBaHHEIN KOMITIEKC). VICTHHHAS SHEPIHs aKTHBAIMH IeMeHTapHOH peaknun. O6paTUMBble 1 HEOOPATHMBIE PEaKIIHH.
XuMH4ecKkoe paBHOBECHE B TOMOTEHHBIX M Te€TepPOTeHHBIX cucTeMax. KoncTanTa paBHOBecus. CMeleHHe XUMHUECKOTO
paBHoBecHs. DakTOpBL, BIUAIOLIME Ha CMelleHHe Xumuueckoro pasHoBecus. I[Tpunnun Jle [larense. MeTonas! yrpaBieHus
TEXHOJIOTHYECKUMH IIPOLIECCAMU, OCHOBAHHBIE HA U3MEHEHUE CKOPOCTH U CMELLIEHUH XUMUYECKOTO PaBHOBECHUS

Pazgen 3. XuMuueckue CUCTEMBI

Tewma 3.1 PactBopsl. MeTozpl OnrMcaHuil XUMUYECKUX PABHOBECH B PaCTBOPax 3JIEKTPOJIUTOB.

PacTBOpHI Kak TOMOTEHHBIE MHOTOKOMITOHEHTHBIE CHCTEMBI. XUMHYECKHE MPOIIECCH TPH 00pa30BaHUU pacTBOPOB. CoNbBaTAIINL.
Tunpatnas treopus pactsopos [[.M. Menneneesa. [uapatel u conpBaThl. Mi3MeHEHNE SHTANBIIMU U SHTPOIIUU IIPU PACTBOPEHUH.
PacTBOpUMOCTB JXUAKKUX, TBEPABIX U Ta3000pa3HbIX BEIIECTB B )KUAKOCTSX. BiusiHue Ha pacTBOPUMOCTH IIPUPOIbI KOMIIOHEHTOB
pacTBOpa, TeMIIepaTypsl U AaBieHNs. HachImeHHbIe, HeHACHIIEHHBIE 1 IePECHIIICHHBIe PacTBOPHI. Pa3indHbIe C1I0cOOBI
BBIPAXEHUS KOHLIEHTPALUH PACTBOPOB U UX B3aHMHBIC NTepecdETsl. Paz0aBieHHbIE pacTBOPEI HEAIEKTPOINTOB. M ieansHble
pactBopbl. OcMoc. OcMoTtuueckoe aaBieHue. Teopus pa3daBieHHBIX pacTBopoB BanTt-Iodda. J[aBneHre HaCHIIEHHOTO Mapa-
pacTBOpuTeIs HaJ pacTBOpoM. Jlnarpamma cocTosiHUsL pacTBOpoB. [loHmxkeHue napneHus napa-pactsopoB. KomiurarusHeie
CBOICTBa pacTBOPOB. [I0BBIICHHE TEMITEPATyphI KUIICHNS PACTBOPOB U IMTOHIDKEHHE TEMIIEPATYPHI HX KPUCTATUIH3ALUH. 3aKOHBI
®pancya-Mapu Payns. MeToasl onpeiesieHus MOJIEKYISIPHBIX MacC pacTBOPEHHBIX BellecTB. Kprockonus 1 30yITHOCKONHS
Tewma 3.2 Komnougusie pactBopsl. CBOMCTBAa JUCTIEPCHBIX CUCTEM

Hucnepcusie cuctemsl. Kimaccudukanms TUCIEpCHBIX CHCTEM: ITO0 pa3Mepy JYacTHIl AUCTIEPCHOHN (a3bl, IO arperaTHOMY COCTOSTHHIO
(a3 cuctemsl. Kiacchel reTeporeHHBIX JUCHEPCHBIX cucteM. Kommounaslie cuctemsl. JInodoOHbIE KOIOUIHBIE PACTBOPHI (30IIH).
PactBops! BEIcOKOMONEKYISIpHBIX coeaunHernii (BMC) wmu nmuoduneabie kKoyutonapl. CocTaB U cTpoeHHe JTHO()OOHBIX KOJIOUIOB
(munena). J[BoitHO# anekTpuuecknit cnoil. CTpoeHue 305151 noauaa cepedpa. MeTo Il MOMydeHHS KOJUIOUIHBIX PACTBOPOB:
KOHJICHCAIIMs, TUCIePTHPOBaHNe U nenTtu3anus. CBOHCTBA KOJUIOMIHBIX CHCTEM. MeTOIbI OYUCTKH KOJUTOUAHBIX CHCTEM.
Ancopbuus u e€ pa3HOBUIHOCTH. VcTionb30BaHre B TEXHOJIOTHUECKUX MpoIieccax

Tema 3.3 Dnexkrpoxumuueckue cucreMbl. OCHOBHBIE MPOLECCHI, TPOTEKAIOIINE B 3JIEKTPOXUMUUECKUX CHCTEMaX

Crenenb okucieHus. OKACINTENbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Dnexrponnas teopus OBP. Kinaccudukanus OBP.
Baxweiimue oKHCIUTENN U BOCCTaHOBUTENN. BiusHue cpensl Ha nporekanne OBP. DnexTpoHHO-HOHHBIC OalaHCHL
OnexTpoxumus. JnekTpoxumudeckue mnpouecchl. ['ereporennsie OBP. [Tonstue 06 21eKTpoJHOM NOTEHUUANE U PaKTOpBI,
BIIMSIONINE Ha UX BeJMUUHY. [IOHATHE 0 CTaHIapTHHIX MOTeHNHaNax. BomopoaHsil (CTaHmapTHEIN) rekTpos. [anpBaHnYecKkre
31eMeHThL. Pan HanpspkeHull MetannoB. YpasHeHue Hepuera. KoHIIEHTpaMOHHBIE 371€MEHTHL. TOIUIMBHBIE AJIEMEHTBI. DIEKTPOJIU3.
DNEeKTPOIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOAOM. DIEKTPOXUMHUECKUH SKBUBaICHT. 3akoHbl Papases. BrIxos o TOKy.
DNEKTPOIUTHYECKOE MOTYYEHUE METAIIOB. DJIEKTPOJIU3 PacIljiaBoB.

6. OH/JI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

3aueTr




6.2. TeMbl NUCbMEHHBIX PadoT

nabopaTopHbIe pabOTHI, IPAKTHUECKHE PAOOTHI

6.3. TunoBbie KOHTPOJILHBIE 32/IaHUS UJIH MHbIEe MAaTepUAJIbl, He00X0AUMBIe /1 OLeHKU 3HAHUM, YMEeHNii U (WJIN) HABbIKOB

HepequL BOIIPOCOB TSI UTOTOBOTO KOHTPOJIA IO AUCTTUTIINHE

L. L. Ctpoenne aroMa. KBaHTOBO-MeXaHUUeCKast MOJENb aToMa. TUIIBI opOUTael 1 MOPSJOK 3alOHEHUS
J1eKTpOHHBIX ypoBHEH. IIpaBuiio Kneukosckoro. IIpasuiio I'yuaa. 3anper Iaymu.

2. Ilepuonuyeckas cucrema sneMenToB JI.11. Menaeneesa: CTpykTypa, epUObL, IPybL, HoArpynmnsl. ITonoxenue
JIEMEHTOB B IIEPHONYECKON cuctemMe. DIEeMEHTHL: s, ,p, d, f.

3. [Tepuonuueckuii 3axoH. [lepuoauieckoe n3MeHEHNE CBOMCTB XUMUYECKUX 3JIEMEHTOB.

4, Oco0eHHOCTH KOBaJICHTHOM CBsI3U. HachIliaeMOCTh 1 HAPaBIIEHHOCTh KOBAICHTHOH cBsi3u. CUTMa, TH, IeTIbTa - CBSI3H.
5. Tubpunuszanus atoMHbIX opOuTaneil. Tunbl TMOPUAN3ALUHE U CTEPEOXUMUS MOJIeKyll. KpaTHOCTD CBsI3H.
IMTonapuszyeMoCTb KOBaI€HTHON CBS3H.

6. WoHHas cBsI3b KaK KpalHUIA CITydail MOJIIPU3AINN KOBAJICHTHOW CBSI3U. XapaKTepHbIE 0COOCHHOCTH HOHHOW CBSI3H:
HEHACHIIIIAeMOCTh 1 HEHAIPaBICHHOCTb.

7. Mertannndeckas cBsI3b U CBOMCTBA BEIIECTB C METAJUIMUECKOH CBA3BIO.

8. Bomoponnas cBs3p. MekMONeKyIsIpHas 1 BHYTPUMOJICKYIISIpHas. BOJXOPOIHAs CBA3b. BimsHUEe BOJOPOIHOIT CBA3M Ha
CBOMCTBA BEIIECTB.

9. Xumus s-anemenTos (I rpynma 1. moarpymmna).

10. Xumus s-anemeHToB (II rpynna 1. moarpymnmna).

11. Xumus p-anemenToB (111 rpynma m1. moxrpymma).

12. Xumus p-anemerTos (IV, V rpynna mi. noarpymma).

13. Xumus p-anementoB (VI-VII rpynna 1. moarpymma).

14. XapakTepuCcTHKa IEPEXOIHBIX METAILIIOB.

15. OKcuIBl: OCHOBHBIC, KHCIOTHBIC M aM(poTepHble. HoMeHKIaTypa OKCHI0B. XHMHYECKHE CBOWCTBA M IPUMCHEHHE
OKCHJIOB.

16. I'mppoxcnzbl ocHOBHEIE M aM(poTepHble. HOMEHKIIaTypa U MoydeHne THAPOKCHI0B. XUMHYECKHE CBOMCTBA U
MpUMEHEHHE THIPOKCHIOB.

17. Kucnorel. HomeHKI1aTypa, OJIy4eHUE, XUMUUECKUE CBOUCTBA U IPUMEHEHHUE KUCIIOT.

18. Conu: HOpManbHbIE, KUCIIbIE U OCHOBHEBIE. [lomydeHue u cBoicTBa comneil.

19. XUMUSL KOMIUIEKCHBIX COETUHEHUI.

20. XuMuuecKue CBOICTBA IPY30B, IEPEBO3UMBIX CyAaMU.

21. Kraccel u xumus noxxapa. Buabsl u xuMudeckast Ipupoa BO3TopaHus

22. KonnuecTBeHHBIE 3aKOHBI XMMHUH: 3aKOH COXPaHEHHUS MAcChl, 3aKOH COXPAHEHUsI YDHEPIUH, 3aKOH DKBHBAJIIEHTOB U
KPaTHBIX OTHOIICHHI.

23. OK30 u ’HA0TepMHUUecKue peakiuu. [IoHsTHE 0 TemToTax 00pa30BaHUs BeIIecTB. 3akoH ['ecca U ClIeCTBUS U3 HETO.
24. OrneMeHThl TEPMOJIUHAMUKH. 3aKOH COXpPaHEHHs SJHepIul. BHYTpeHHsIs sHeprus U 3HTanbnus. [loHsaTue 06 SHTpONHH.
Vi3MeHeHUe SHTPOIHH TP XUMUYECKUX TIpoIeccax.

25. Oneprust [166ca (M300apHO-M30TepMHUIECKUH TOTSHITHAT) M €€ U3MEHEHHE ITPH XUMHIECKHX TIpoIrieccax. Y paBHEHHE
Tu66ca-I'ensmronsia.

26. 3aBUCHMOCTb CKOPOCTH XUMUYECKON pEaKIMU OT KOHIIEHTPAIIMU PEarupyIOINX BELIeCTB. 3aKOH JeHCTBYIONIMX Macc.
KoHcTraHTa CKOPOCTH peakIyy.

27. 3aBUCHMOCTH CKOPOCTU XUMUYECKUX PEaKIUil OT TeMIepaTypsl. TeMnepaTypHslit KOO (UIIHEHT CKOPOCTU PEaKIHH.
TIpaBuio Baut-T'odda.

28. INonsTre 00 3HEpreTHYECKOM Oapbepe, akTHBHBIX YacTHIAX M SHEPIUH aKTHBalWHU. YpaBHeHHE AppeHunyca. [lepexomHoe
COCTOsIHME (AaKTHBHPOBAHHBIN KOMIUICKC). VICTHHHAS SHEPIUS aKTUBAILNH SJICMEHTAPHOH PEaKITHH.

29. T'omorenHbIl ¥ reTeporeHHbIN KaTanu3. [loHaTHe 0 MeXaHU3Me KaTaTUTUYECKUX MpoueccoB. Ponb aacopbunu B
TeTepPOTeHHOM KaTtanuse. KaramuzaTopsl: JUCIIEPCHOCTb, CIICKaHUe, KaTaTuTHIeCKue s1ibl. MTHIHOUTOPBI.

30. OO0paTtiMble 1 HeOOpaTUMEBIEC peakIuy. XHMHUIECKOe PAaBHOBECHE B TOMOTEHHBIX M TeTEPOTCHHBIX cucTeMax. KoHcranTa
paBHOBecus. CmemeHne xuMuaeckoro pasHoBecus. [Ipuanun Jle arense.

31. PacTBOpBI Kak rOMOTeHHbIE MHOTOKOMIIOHEHTHbIE cucTeMbl. ConbBaTanus. [uaparHas Teopust pactsopos JI.1.
Menneneesa.

32. Pa36aBneHHBIE PaCTBOPHI HEANEKTPOIUTOB. VneanbHbIe pacTBOPHL.

33. Ocmotnueckoe aapneHue. Teopus pazdaBiaeHHbIX pacTBOpoB Bant-I'odda. JlaBieHne HaCBIIEHHOTO Napa-pacTBOPUTEIIS
HaJl pacTBOopoM. IIoHMKeHUe NaBIeHus napa-pacTBOPOB.

34, 3akonsl @pancya-Mapu Payss.

35. MeTo5!I OTIpeieIeHUSI MOJICKYIISIPHBIX MacC paCTBOPEHHBIX BeIleCTB. KpHOCKOMHS 1 30YyIINOCKOIHSL.

36. Teopus anexrponuruueckoit aucconuanuu C. Appernyca. CTeneHb JUCCOUUALUN IEKTPOINTA U €T0 CBA3b C
MU30TOHHYECKUM KOIPPHUIIUESHTOM.

37. CruteHbIe 1 cia0ble AIeKTPoauThl. KoHCTaHTa quccoruanyy ciIadbIX AIEKTPOIUTOB U €€ CBSI3b CO CTETICHBIO
JIucconuanuy. 3akoH pa3zdapneHus OCTBaIbAa U MPeeibl €r0 MPUMEHEHUSI.

38. HonHble paBHOBECHS B pPa30aBICHHBIX PaCTBOPAX AIEKTPOIUTOB U Teopusi C. AppeHuyca.

40. Bonoponnsrii mokazarens pH. Manukaropsl. Juccouunanus Bonsl. MoHHOe npousBenenue Boasl. CryneHvaras
JFICCOIMAINS CIIA0BIX JIEKTPOJIUTOB.

41. OOMeHHbIE peaKklIi MeXIy HOHAMHU. Y CIIOBUSI IPAKTHUECKON HEOOPATUMOCTU HOHHBIX PeaKIuil.

42. I'maponus coneit. Paznuunsbie ciyuan rugponusa. CreneHs ruponusa. BiusHue Temneparypsl 1 KOHIIEHTPAIUH Ha

CTETICHb TUAPOJIN3A. KoncranTa TUApOJIN3a.




43, Ancopbuus 1 e€ pa3sHOBUIHOCTH.

44. Jucnepcusle cucreMsl. Kinaccugukarms. Knaccsl reTeporeHHbIX JUCIIEPCHBIX CUCTEM U HX XapaKTePUCTHKA.

45. Komnounnasie cucteMsl. JInogoOHbIe 1 MTHOGHIBHEIE KOUIOUAHBIE pacTBOPEL. COCTaB M cTpoeHHe THOPOOHBIX
KOJUIOHUIOB (MHIIEIIIA).

46. MeTo 15! IOTy4eHUS! KOJUIOUAHBIX PACTBOPOB: KOHJECHCAINH, AUCTIEPTUPOBAHUS U IENTH-3aIUU.

47. ArperatuBHas ycTOHUMBOCTH JTHO(POOHBIX KomtongoB. Koarymsiuust nrodoOHbEIX Kom1on10B. DakTopsl, BBI3BIBAIOIINE
KOary/siuoo. MexaHus3M U KHHETHKA KOArylIsaLuy 3011 2JIeKTPOIUTaMHU.

48. CBoiicTBa KOJUIOMIHBIX CUCTEM. JIBOMHOM 2IEKTPUUECKUH CIIOH U NIEKTPOKNHETHYECKUE SIBIECHU. DnekTpodopes u
3NEKTPOOCMOC.

49. KuneTtnueckas ycroituuBocTs 3o0meit. Ceaumenrtanus. Juddyzns.

50. OxucnurensHo-BoccTanoBuTeNbHBIE peaknuu (OBP). Knaccuduxanus OBP. Baxxneimue okucinTenu u
BOoccTaHOBUTENW. Brusinue cpenpl Ha mpoTekanue OBP.

51. l'anpBannyeckue snmeMeHTsl. Y paBHeHHe HepHeTa. OKHCITUTENBHO-BOCCTAHOBUTENBHBIE TOTEHIHATIBI.

52. DIIEeKTPOJIU3 PACTBOPOB U AIIEKTPOJIN3 PACILIIABOB COJIEH.

53. OCHOBHBIE BHBI KOPPO3UH. DNEKTPOXHUMUIECKast KOPPO3US METAJUIOB. METOABI 3aI[UTHl METAIIOB OT KOPPO3HU.
54. Crpoenue u kiaccudukanus nonumepos. Monomepsl. Onuromepst. [eomerpryeckas popma MaKpOMOJIEKYIL.
T'omMomomuMeps! 1 TeTepoIIoITMMEpPHI (COIIOIMMEPHI ).

55. TepmonmacTHUHEBIE 1 TEPMOPEAKTUBHEIE ToIUMepEL. [lomuctupon. derondopmanbaeTHaHbIe CMOTIBL.

56. Peaknun nonumMepusanuy 1 peakliuu NOJIMKOHICHCALUH.

57. CBo¥icTBa MOJIMMEPOB.

58. Kayuyku: HaTypaJlbHBII U CUHTETUYECKUHN Kaydyku. Bunpl, cBoiicTBa. Pesuna. Bynkanusanus xaydyka.

59. BonokHa: HaTypanbHbIe, HCKYCCTBEHHBIE, CHHTETHUECKHE. BUIbI cHHTeTHYeCKUX BOJIOKOH. Crioco0B! (hOpMOBaHHUS.
OtnenbHble mpeacraBurenu. Jlascan. Kanpow.

60. AMHHOKHCIIOTHI, OSJIKU: CTPYKTYpa, QYHKIUH B MPUPOJIE.

61. JHK u PHK. Hykneorunst. Ctpykrypa JHK n PHK.

62. [Monmucaxapuapl: Kpaxma, IeJuTI0103a, MHYIHH. COCTaB U CTpOeHue, 0COOEHHOCTH KpaxMasa U HEeJUTION03bI.

63. KauecTBeHHbIi aHanu3. XuMH4IECKUE U HHCTPYMEHTAJIbHBIE METOIbI aHAIN3a

6.4. MeToquyeckue peKOMEeHIaMH K NMPOBeIeHHI0 MPOMEKYTOYHOI aTTecTAlMH N0 JUCHHUILINHE (MOTY.TI0)

3ayeT 110 AUCHUIUIMHE BBICTABIIACTCS 110 UTOraM pabOThl 00yJAIONIErocs B TCUEHHE CEMECTPa, BHIPAXKEHHBIM B BHJIE TEKYILETO
KOHTPOJIA YCBOCHHA TCOPETUYCCKOIO MaTepuraia, HampaBJICHHOTO Ha OLCHKY 3H8.HI/II71, U BBITIOJTHCHUSA U 3alIUTHI TPAKTHYICCKUX
pabor.

I1pu 3ammTe NpakTHYECKUX paboT 00ydaromeMycs 3a1al0Tcsl TPU BOIpOca 110 TeMe NPAKTHIeCKoi paboTsl. B ciaydae
TMMOJIOKUTCIIBHOIO OTBETA HAa MOCTABJICHHBIC BOIIPOCHI M MPEAOCTABJICHHUC IIPABUJIIBHO O(bOpMJ'ICHHOﬁ HpaKTH‘{eCKOﬁ pa6OTBI, OHa
CUUTACTCA 3311II/IIII€HHOI71. HpI/I OTBETC Ha ABA BOIIPOCA U MMOJTHOM OTCYTCTBUHM OTBETA HaA TpeTI/Iﬁ NN HETIOJTHOM OTBETEC Ha BCE TPU
BOIPOCa NPaKTHYecKast paboTa CUMTAeTCS HE 3aIUIICHHOM.

7. YAEBHO-METOIUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMNHBI (MO YJIS)

7.1. PexomMenayemas JiuTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTEITU 3arnaBue WznarenscTBO, 1O
JI1.1 | denucona E. C. Xumust: yaeOHoe mocodue Omck: OO0
"OmckoOnankuzaat”, 2021
JI1.2 | denucoma E. C. Xumus: yae6HOE mocodne Omck: OO0
"OmckOmankm3gar”, 2021
JI1.3 | JIeGemes 1O. A, Xumust: yaeOHUK 17151 By30B Mocksa: FOpaiit, 2026

danees I'. H., Tonyoes
A. M., lllarmoBan B. H.

JI1.4 |MapteHoBa T. B., Xumust: ydeOHUK U IPAKTUKYM JUTSL By30B Mocksa: FOpaiit, 2026
Apramonosa U. B.,
T'onynos E. b.

7.1. PexomeHayeMas JuTepaTypa

7.1.2. lonoJHUTeIbHAs IUTepaTypa

ABTOpBI, COCTaBUTEIH 3artaBue W3narenscTBO, TOA
JI2.1 | lenucona E. C. KoncnexT nexiuit mo qucuuminie "Xumus": yae0. mocooue Omck: OMBT, 2009
JI2.2 |MaptsHoBa T. B., Xumus: yae6. n npaktukym st CI1IO M.: Opaiir, 2018

Apramonosa 1. B.,
TonynoB E. b.




ABTOpBI, COCTaBUTEIH 3arnaBue W3 natenscTBoO, ron
JI2.3 |Tensdpman M. U., Xumust: yaeOHUK A7 By30B Canxkr-IlerepOypr: Jlans, 2025
IOctparos B. I1.
7.1. Pexomenayemas quteparypa
7.1.3. Metonuueckue pa3padoTku
ABTODBI, COCTaBUTEIN 3armaBue W3natenscTBO, ron
JI3.1 |HenucomaE. C. MeToaudeckue ykazaHHs K KOHTPOJIBHBIM PaboTaM 1o Owmck: OUBT, 2009
nucuurnge " Xumusa"
JI3.2 | lenucona E. C. Meroanyeckue yka3aHus K JJaOOpaTOpHbIM paboTaM 1o Omck: OMBT, 2009
nucnuiinae " Xumug"
JI3.3 | denucosa E. C. XuMHA: METOIUYIECKHE YKa3aHUA K JJabopaTOpHEIM paboTam Hpxkyrck: OO0 Maxkcuma,
2022
JI3.4 | Henucoma E. C. XuMus: METOJUIECKHE YKAa3aHHs K TIPAKTUIECKUM paboTaM Hpkyrck: OO0 Maxkcuma,
2022
7.2. DjeKTPpOHHBbIE YUyeOHbIe H3aHUSI U JJIEKTPOHHbIE 00pa30BaTe/IbHbIE PeCyPChI

91 https://e.lanbook.com/

32 https://biblio-online.ru/

23 http://www.consultant.ru/

24 https://ohranatruda.ru/

35 https://www.mintrans.ru/

7.3.1 JInueH3noHHOE U CBOOOTHO pACIIPOCTPaHseMOe MPOrpaMMHOe o0ecrieyeHne, B TOM YHcje 0Te4eCTBEHHOT 0
NMPOU3BOACTBA

7.3.1.1 | Onepanmonnas cucremMa Windows
7.3.1.2 | [TakeT nporpamm MicrosoftOffice

7.3.2 Ilepeuens npogeccHOHAIBHBIX 023 JAHHBIX M HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

CIIC KoncynsranT I1nroc

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIINHBI (MOAYJIS)

Hasnauenue | OGopynoBanue
YueOnast AyIUTOPHSA qis | [locka ydeOHast He MeHee - | IUT., KOMIbIOTEpPHAs TE€XHUKA (CUCTEMHBIH ONOK WM HOYTOYK),
HPOBEICHUS JEKLIMOHHBIX | 5KpaH A MYIbTUMEANA IIPOEKTOPa, HPOCKTOP, CTON U CTYN INPENOAaBaTENsl, CTOJIBI U CTYIbs
3aHATHI JUTSL 00yJaIOIIIXCs

AymuTpus [UIL CaMOCTOSITEIEHOH
paboTHI 00yJaIOIUXCS

Crounbl M CTY/NBS, KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUs K cetu "MHTepHeTr" u
obecriedeHuEM
JIOCTYTIA K 3JIEKTPOHHO# nH(popMannoHHo-o0pa3oBaTensHoi cpeae ONMBT

YuebHas ayIUTOPHs IS
MIPOBEACHUS TEKYIIETO KOHTPOJIS
Y TIPOMEXYTOYHON aTTeCTalluu

Cron ¥ CTYN TpernojiaBaresis, KOMIbIOTED WX HOYTOYK MpernogaBaTesis, IPOeKTOp, 3KPaH, CTOJIbI
U CTYJIBS JIs1 OOYJarOIINXCS

Aynutopus Uil TIPOBEACHHS
TPYIIIOBBIX W WHAMBHUIYaJbHBIX
KOHCYJbTalUN

Cton u cTyn mpenomaBaTessi, KOMIBIOTEp WM HOYTOYK IIperofaBaTelis, IPOSKTOp, SKPAH, CTOJNBI
U CTYIbsSI 17151 00yJaronuxcs

YuebHas ayIUTOpHs JuIst
[IPOBEACHUS 71a00paTOPHBIX
3aHATUI

Ilepeuens:
- OCHOBHOTO oOopynoBaHms: YueOHBIe MapThl 26mrT., CTya ¢ MATKHM MOKpbITHEM S56mT, TTK
15mT., ITpoekTop, DxpaH MPOEKIHOHHBIH.

- y‘I€6HBIe HarjlisaJHbIC nocobus: Komiuiekr y‘I€6HBIX IIJIaKaToB, XUMHUYECKHE PCAKTHUBBI U




| nocyna. KommiaexTs! ajst mpoBegeHUs Ta0OPaTOPHBIX PaboT.

Yuebnas ayqUTOPHsL quis | [Tepedens:
HpOBECHUS NPaKTHYECKUX | - OCHOBHOTO 00OpyRoBaHMs: Y4eOHble maprThl 26mrT., CTyn ¢ MATKUM HOKpbiTHeM 56T, TIK
3aHATUI 15mr., [Ipoexrop, DkpaH NPOEKLUOHHBIMN.

- yueOHble HamisiHble TocoOus: KoMruiekT ydyeOHBIX IU1aKaToB, XHMHUYECKHE PEaKTHBBI WU
nocyna. KoMruiekTsl 171t IpoBeIeHUs! 1a00paTOPHBIX padoT.




