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roj Hadayia moarotosku 2026

Keamudukarms 0akajaBp

Dopma o0yaeHHS 3a04Has

OO0mast TpyZI0eMKOCTh 33ET

YacoB 1o yueOHOMY IUTaHy 108 Buibl KOHTPOJISL B ceMecTpax:
B TOM YHCIIE: 3ager 1
AyIUTOPHBIE 3aHATH 10
caMmocCTosTeNbHas paboTa 96

KOHTaKTHasi paboTa BO BpeMsl
npomesxyrouHoii arrectanuu (UKP)

Pacnpeneﬂeﬂne YacoB TUCHHUIIMHBI 110 KypcaM

Kype 1
— Utoro
Bun 3anaruit v | Pl
Jlexuu 2 2 2 2
JlabopaTopHsbie 4 4 4 4
IIpakTuyeckue 4 4 4 4
Wnas KoHTaKTHas 2 2 2 2
pabota
Uroro ayn. 10 |10 (10 [10
KonraktHas pabora |12 |12 |12 |12
Cawm. pabora 9% 196 |96 |96
HUroro 108 | 108 | 108 | 108




Pabouas mporpaMma qUCIUILUINHEL

Xumus

pa3padoraHa B coorBeTcTBUM ¢ PI'OC:

®denepanbHBII TOCYIapCTBEHHBIN 00pa30BaTeIbHEIN CTAHIAPT BBHICIIETO 00pa3oBaHus - OaKkajaBpuaT MO HATIPABICHUIO
monrotoBku 23.03.01 TexHOMOTHS TPAaHCIIOPTHBIX MpoIieccoB (mpruka3 Munoo6prayku Poccun ot 07.08.2020 . Ne 911)

CocTaB/icHA HA OCHOBaAHUHU yqeﬁnoro ImJiaHa 06pa30BaTeHBHOi/‘l nporpaMmmabi:

23.03.01 TEXHOJIOI'MA TPAHCIIOPTHBIX ITPOIIECCOB

roJ Havaja moarotosku 2026

Pabouyro nporpamMmmy coctaBuiI(u):

KOH, doyenm, [lenucosa Enena Cepeeegna

Pabouas mporpamMma o1o0peHa Ha 3ace1aHuN KadeIphl

3asenyromuii kKadeapoi Kypusasko Oner JleoHnnosmy



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 | BeimonHeHue, MOATOTOBKA K MPOLIeIype 3alllUThl U 3al1UTa BBITYCKHON KBAIM(UKAIIMOHHOMN paboTh

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)

YK-1: Cniocoden OCYIIECTBJIATH MOUCK, Kpl/lTI/I‘{eCKI/lﬁ AHAJIN3 U CHHTE3 HHq)OpMaHI/IP[, NPUMEHATH CHCTEMHBII MOAXO0/ AJIA
PEHICHUA MOCTABJICHHBIX 3a1a4

VK-1.1: BoinosHseT NoucK HeoOXouMoit nHpopMaIrH, €€ KPUTHISCKUI aHaIu3 U 0000IIaeT pe3ynbTaThl aHAIN3a JJIs PEIICHUS
IMOCTaBJICHHOM 3a1a4u

VK-1.2: Mcrionb3yeT CUCTEMHBIH MOAXO0/ Ui PEIICHHS ITOCTABJICHHBIX 33124

OIIK-1: Cnioco0eH NPpUMEHATD ¢CTECTBEHHOHAYYHbIE H 00LIICHHIKCHEPHbIE 3HAHNS, METObl MATEMaTH4YECKOI0 AHAJIN3A U
MO/IeJINPOBAHNS B NPodeccHOHAIBHON JesATeIbHOCTH;

OIIK-1.1: [IpumenseT cpeacTsa HHGOPMAIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOIOTHH JUIS ITOMCKA H, 00Pa0OTKH MaTepHAIIOB
MO €CTECTBEHHOHAYYHBIM U OOLIEHHKEHEPHBIM 3HAHUAM

OIIK-1.2: JleMOHCTpHpYET 3HAHUS IO HCIOIB30BAHUIO METOI0B MATEMATHYECKOTO aHAIN3a U MOJICJIMPOBAHUS B
npodeccHoHaNBHOHN NesTeIbHOCTH

OIIK-3: CniocodeH B cepe cBoeii nmpodeccoHATBLHO 1eITeIbLHOCTH MPOBOAUTH U3MePEeHUsI U HAa010/1eHNsl, 00padaThIBATH
H MPEICTABJIATH IKCIIEPIMEHTAIbHbIE TAHHBIE H Pe3yJIbTAThI HCIIBITAHHUIA;

OIIK-3.1: [IpumeHseT METOABI U CIIOCOOBI H3MEPeHHs U HaOM0eHNs, 00pabaTHIBAHUS U MIPEICTABICHHS YKCIICPUMEHTAIBHBIX
JIAHHBIX U PE3yJIbTAaTOB UCIIBITAHUs B chepe cBoei MpodhecCHOHANBHOM AeSTEIEHOCTH

OIIK-3.2: [IpuMeHseT HaBbIKH MPOBECHHS aHATN3a U 00pabOTKH HH(OPMAIIMY TP MOATOTOBKE OTYETa M0 HAYIHO
HCCIIeI0BAaTENIbCKOM paboTe

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIS)

HaumeHoBaHue pa3je/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | JIuteparypa | Ilpumeuanue
Kon Bun
/ Kype H L.
3aHATHSA | 3aHATUSA
pecypcsl

Paznen |Pa3zpen 1. Xumuueckasi TepMOAMHAMHUKA U
KHHETHKA




1.1

IIp

2.1 DHepreTrka xuMu4eckux nporeccos /I1p/

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

1.2

Cp

2.1 DHepreTHka XMMU4ECKHX TnporeccoB /Cp/

25

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

13

JIab

2.2. CKOpOCTh XUMHYECKUX PEAKIIUN 1 XUMHUYECKOE
paBHOBecwHe /J1ab/

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

14

Cp

2.2. CKOpOCTh XUMHYECKUX PEaKIUi 1 XUMHUYECKOE
paBHoBecwue /Cp/

40

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

Paznen

Pa3nen 2. XuMHYeCKHe CHCTEMBI

2.1

JIab

3.1 PacTBOpBl. MeTOo b ONMCAHUN XUMUYECKUX
PaBHOBECHIA B pacTBOpax 3JEKTPOIUTOB /J1ab/

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

2.2

Ilp

3.1 PacTBOphl. MeTo b ONMCAaHUNH XUMUYECKUX
paBHOBECHIA B pacTBOpax 3eKTpoiuToB /I1p/

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

23

Cp

3.1 PactBOpBI. MeTOBI OMTUCAHNN XUMHYECKUX
PaBHOBECHIT B pacTBOpax JIeKTpoauToB /Cp/

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

24

IIp

3.2. Konnougnsle pactBopbl. CBOMCTBA TUCTIEPCHBIX
cuctem /TIp/

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




2.5 Cp 3.2. Komtonassle pacTBopsl. CBOHCTBA TUCTIEPCHBIX 1 10 JI1.1J11.2
cuctem /Cp/ JI1.3
JI1.4J12.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.6 Ip 3.3. DnexTpoxummuueckue cucteMbl. OCHOBHBIE 1 1 JIL.1J11.2
HPOLIECCHI, TTPOTEKAIOIINE B SIEKTPOXUMHIECKIX J1.3
cucremax /ITp/ JI1.4712.1
2.2
JI2.3J13.1
J13.2J13.3
01323354
35

2.7 Cp 3.3. DnekTpoxuMHuuecKkue cucteMbl. OCHOBHbBIC 1 20 JIT.1J11.2
MPOLIECCHI, TPOTEKAIOIHE B ITEKTPOXUMHICCKUX JI1.3
cucremax /Cp/ JI1.4712.1
2.2
J12.3J13.1
JI3.2J13.3
01323354
35

2.8 Jlex 3.2. Komnounueie pactBopbl. CBOHCTBA TUCTIEPCHBIX 1 1 JIT.1J11.2
CUCTEM JI1.3
/JTex/ JI1.4J12.1
2.2
J12.3]13.1
JI3.2J13.3
212233 24
35

2.9 Jlex 3.3. DnekTpoxuMuueckue cucteMbl. OCHOBHbBIE 1 1 JIT.1J11.2
IIPOLECCHI, IPOTEKAIOIIUE B ANEKTPOXUMUIECKHX JI1.3
cucremax /Jlex/ JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
21323354
35

2.10 HKP 3auet /UIKP/ 1 2 JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.2J13.3
01323354
95

5. CONEP’KAHUE JUCLOUILINHBI (MOAYJIST)

Paznen 1. Ctpoenue BemiecTn

Tema 1.1 Ileprpoauueckuil 3aK0H U NEpUOJUUECKas CUCTEMA XUMHUYECKUX 3ieMeHToB JI. M. Menneneesa

OCHOBHBIE IIeTH U 33Ja4ll AUCIUILINHEL, €€ CTPYKTYpa U CBsI3b C AUCHUILIHHAMHY B 00IIel cucTeMe MOATOTOBKY CHEIHANNCTA.
Crpoenue aToma u nepuoandeckas cucrema J[.1. Menneneesa. ATOMHbIE siipa M UX cocTaB. M130ToNbI. DIEKTPOHHBIE 000JIOUKH
aTOMOB. XapaKTEepPHUCTHKa ITOBEICHHS 3JICKTPOHOB B aTOMaX. KBaHTOBO-MeXaHHUYeCKass MOJIENb aToMa. THITEI OpOUTaNIeH 1 ITOPSAI0K
3aI0JIHEHUS ANEKTPOHHBIX ypoBHEH. IIpaBuio Kneukosckoro. Ilpasuio I'yuaa. Ilepuonuueckas cucrema anemenros ..
MeHzeneeBa: CTpyKTypa, IEpHOIbl, TPYHIIBL, MOATpYNIIbl. [TojlokeHHe 31EMEHTOB B IEPUOANYECKOM CHCTEME. DIIEMEHTHI: s, ,p, d, f.
INepuoandecknii 3akoH. Ileproauueckoe U3MEHEHNE CBOMCTB XMMHUUYECKHX JJIEMEHTOB. MeTaNINUECKHE U OKHCIUTENbHbIE
CBOCTBA JIEMEHTOB U ITPOCTHIX BEIIECTB

Tewma 1.2 Buapl XuMUU€CKOI CBS3U B pa3IMYHbIX THIIAX COEIUHEHUN

KonnuecTBeHHbIE XapaKTEPUCTUKY CBS3U: SHEPIUS, BAJICHTHBIE YIVIbI, JUIMHA U HAIIPABJICHHOCTb CBA3U. OCHOBHBIE BUbI
XHMHYECKOH CBSA3M — KOBAJICHTHAs U HOHHaA. [IpocTpaHCTBEeHHAs KOH(pHUTypanus MoneKyl. CurMa, I, AeibTa - CBS3H.
T'ubpuauzanus atoMHbIX opouTtaneil. Tunsl rubpuau3anuy U cTepeoxumMust Monekyn. KparHocts ca3u. HenonspHas u nonspHas
cBs13b. [locrossHHBIE M HaBeNEHHBIE AUTIONH. D(Q(PEKTUBHBIE 3apsi bl AaTOMOB B MOJICKYJIaX. XapaKTepHble 0COOSHHOCTH HOHHOM
CBSI3U: HEHACBIIAEMOCTb U HEHAIIPAaBICHHOCTb. MeTalInuecKas CBs3b. XMMHUYECKasl CBA3b U CBOMCTBA BEIIECTB.
MesxMoneKyIIpHOe B3aUMOAEHCTBIE. DNEKTPOCTaTHIEeCKOe B3auMo IeiicTBie MoIeKyl. Bogopoaaas cBa3b. MexXMOIeKyIsIpHas U




BHYTPUMOJIEKYIISIPHAs BOAOPOAHAs CBs3b. KOMILUIEMEHTapHOCTh

Tema 1.3 OcHOBHBIE KJIaCChl HEOPraHUYECKUX COEUHEHUN

IIpocteie coenuuenus kuciopoaa. OKCUIBI: OCHOBHBIE, KHCIOTHBIE U aMpoTepHble. HoMeHKIaTypa OKCHI0B. XUMHUYECKHE
CBOICTBa M MPUMEHEHUE OKCUIOB. [ MapoKcuIbl OcHOBHBIE M aM(poTepHble. HOMeHKaTypa 1 MosnydeHne ruipoKCHIIOB.
XUMHUYECKUE CBOICTBA M IPUMEHEHHE THApOoKcuoB. KucioTel. HoMeHkIaTypa, nonydeHne, XMMUUECKHE CBOMCTBA M IPUMEHEHHE
kuciot. Comnu: HOpMaJIbHbIE, KUCTIBIE ¥ OCHOBHBIe. HOMEHKIaTypa, IoirydeHre 1 CBOHCTBA colei. [ eHeTndeckas CBA3b MEXIy
OCHOBHBIMH KJIaCCAaMH HEOPraHUYECKUX COCANHEHUI.

Pa3nen 2. Xummdeckas TepMOANHAMIKA U KUHETHKA

Tema 2.1 DHepreTHKa XUMHUYECKHUX IIPOLIECCOB.

OrneMeHThl TepPMOXUMHHU. DK30 U SHIOTepMHUYecKue peaknuu. Tepmoxumudeckue ypaBHeHus. [TonsTre 0 Temnorax oOpa3oBaHus
BeuecTB. 3akoH ['ecca u cinencrus n3 Hero. I[IpuMeps! npuMeHeHus 3akoHa ['ecca 11t pacuéra TernoBbIX 3(Q(HEKTOB Pa3IMIHBIX
MPOLIECCOB. DIEMEHTHI TEPMOANHAMUKH. 3aKOH COXpAaHEHUS SHEPTHX. BHYTpEeHHS SHEPIHA U SHTAIBINS. DHTAIBIN 00pa30BaHHs
XUMHUYECKUX coequHeHni. CtangapTHas sHTanenus. [lousatue o6 sHTpornuu. M3MeHeHne SHTPONUH IIPU XUMUYECKUX Tpolieccax.
CrannaptHas sHTponust. DHeprus [ n60ca (n306apHO-N30TEPMUUECKHI IOTEHIMAN) ¥ €€ N3MEHEHHUE IIPU XUMHYECKHX MPOoIieccax.
CrarmapTHOe m3MeHeHHe 3Heprun [ n66ca. Hanpasnerne xumMuaecknx mporeccoB. Y paBHeHne [ no6ca-I'enpmromnsia.
TepMoanHAMUUECKHE PACUETHI

Tema 2.2 CKOPOCTh XUMUYECKHX PEaKUUil 1 XUMHUYECKOE PABHOBECHE

CKOpOoCTh XUMHYECKHX PEaKI1i B TOMOTEHHOH U reTEpOreHHOH cucTeMax. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOH peakluy OT
KOHIICHTPAINH PEarupylonX BeIIeCTB. 3aK0H JecTByomuX Macc. KoHcTanTa CKOpOCTH peakiuu. 3aBHCHMOCTD CKOPOCTH
XHMHUYECKUX peaknuii oT TeMnepaTypsl. TemmepaTypHbIid koadduiuent ckopoctu peakiuu. [Ipasuno Bant-Todda. [Tonsatue 06
SHEPreTH4YeCcKOM Oapbepe, aKTUBHBIX YAacTHLIAX U SHEPIUH akTuBaluu. YpaBHeHue Appenuyca. [lepexonnoe coctostnue
(axTHBHPOBaHHEIN KOMITIEKC). VICTHHHAS SHEPIHs aKTHBAMH IeMeHTapHOH peakuu. OOpaTuMbIe 1 HEOOPATHMBIE PEaKITHH.
XuMH9IeCcKOoe PAaBHOBECHE B TOMOTCHHBIX M TE€TEPOTCHHBIX cucTeMax. KoHcTanTa paBHOBecHs. CMeIIeHIe XUMIIECKOTO
paBHOBecusi. PaKTOPBHI, BIUAIOLIME Ha cMellleHne XuMuueckoro pasHoBecus. [Ipunnun Jle Hlatense. MeTonp! yrpaBieHust
TEXHOJOTMYECKHMH MPOLIECCAMU, OCHOBAHHBIE HA M3MEHEHHE CKOPOCTH U CMEIEHHH XUMUYECKOTO PaBHOBECHS

Pasnen 3. XuMuueckue CHCTEMBI

Tema 3.1 PactBopsl. MeTonbI ONUCaHUI XUMUYECKUX PaBHOBECUI B PaCTBOpAX 3JIEKTPOIUTOB.

PacTBOpHI Kak TOMOT€HHBIE MHOTOKOMIIOHEHTHBIE CHCTEMBI. XHMMUYECKHUE MIPOLECCHI ITpH 00pa3oBaHnH pacTBOpoB. CoslbBaTaIHs.
T'unparnas teopus pacrsopos JI.11. Menneneesa. Iuaparsl u conbpatel. MI3MeHEHHUE SHTANBIINY U SHTPOIIMM IIPU PACTBOPEHUU.
PacTBOpHMOCTB XKHUJIKUX, TBEPABIX U rA3000pa3HBIX BEIIECTB B JKUAKOCTAX. BausHIE Ha pPacCTBOPUMOCTH IIPUPOJIBI KOMIOHEHTOB
pacTBopa, TEMIIEPATYPHI U AaBieHus. HachllieHHbIe, HEHACHILEHHBIE 1 EPECHIILIEHHbIE PACTBOPHI. PaznndHble c1ocoOb!
BBIPAXXCHNS KOHIIEHTPALMH PACTBOPOB M MX B3aMMHBIE ITepecdeTrl. Pa30aBieHHBIE pacTBOPEI HEIIEKTPOINTOB. M ieansHble
pactBopsl. Ocmoc. OcMmoTtuueckoe aaBineHue. Teopus pa36aBiaeHHBIX pacTBOpoB Bant-T'odda. /lapnenne HacBIIIEHHOTO Mapa-
pacTBopuTeNs Haj pacTBopoM. JluarpamMma cocTosiHUs pacTBOpoB. [loHmkeHne naBneHus napa-pactBopos. KonnuraTusHele
CBO¥CTBa pacTBOPOB. [10BBIICHHE TEMITEPATYPHI KHIICHNS PACTBOPOB U IIOHIKEHHE TEMITEPATYPHI HX KPHCTAJUTH3AIUH. 3aKOHBI
®pancya-Mapu Paymsa. Metos! onpeneaeHns MOJISKYISIPHBIX MacC PaCTBOPEHHBIX BEIIeCTB. Kprockonus 1 30yITHOCKONHS
Tewma 3.2 Komonnnsie pactBopbl. CBOHCTBA AUCHEPCHBIX CUCTEM

Jucniepcusle cuctemsl. Kimaccudukanust ucnepcHbIX CHCTEM: 110 pa3Mepy YacTHI] JUCTIEPCHOM (a3bl, 10 arperaTHOMY COCTOSIHHIO
(a3 cuctemsl. Kitacchl reTeporeHHBIX JUCHEPCHBIX cucteM. Kommonnaslie cucremsl. JInodhoOHbIe KOJUTOUIHEIE PACTBOPHI (30IIH).
PactBopHI BEICOKOMOIEKYIIpHBIX coequaeHni (BMC) mnu nuodunsHble komtonasl. CocTaB U cTpoeHHe THO(GOOHBIX KOIIOUI0B
(Munenna). JIBoitHoil anextpudeckuii cnoit. Ctpoenue 3o noauaa cepebpa. Metoas! moaydeHus: KOIIOUIHBIX PACTBOPOB!
KOHJICHCAIINS, IUCIICPTHPOBaHNe U nenTu3anus. CBOHCTBA KOIUIOMIHBIX CHCTEM. MeTOIBI OYNCTKH KOJUTOUIHBIX CHCTEM.
Ancopbuns u e€ pa3HOBUAHOCTH. VICIIONB30BaHNE B TEXHOJIIOTHUECKHUX MPOIIeccax

Tema 3.3 DnexktpoxuMuueckue cucreMbl. OCHOBHBIE MPOLECCHI, MPOTEKAIOIINE B DJIEKTPOXUMHUECKUX CHCTEMaX

Crenenb okucieHus. OKUCINTENbHO-BOccTaHOBUTENbHBIE peakuuu (OBP). Dnextponnas reopus OBP. Kiaccudukanus OBP.
BaxkHeiiie oKUCIUTENN 1 BOCCTAaHOBUTENH. Biustaue cpepl Ha mpotekanne OBP. DinekTpoHHO-HOHHBIE OallaHCHI.
OnexTpoxumus. DaekTpoxumudeckue nporeccsl. [ereporennsie OBP. TlorsTHE 00 51€KTPOJHOM NOTEHIIHATE U (PAKTOPEI,
BIIMAIONIUE HAa UX BenuuuHy. [IoHATHE 0 cTaHIapTHBIX NoTeHIUanax. BogopoaHstil (cranaapTHeIit) anexTpos. ['ansBaHndeckue
aneMeHTH. Psin HanpspkeHnit MeTaiuioB. Y paBHeHne HepHeTa. KoHIeHTparmoHHbIe 371eMeHTHI. TOIIMBHBIE 3JIEMEHTHI. DIIEKTPOIIH3.
OIEeKTPOIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOAOM. DIEKTPOXUMHUECKUH SKBUBANICHT. 3akoHbl Papases. Beixoa 1o TOKy.
ONeKTPONUTHIECKOE MOTydeHHEe METAIIOB. DIEKTPOJIN3 PacIIaBOB.

6. @OH/JI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0B OLICHOYHBIX CPEACTB

3auer

6.2. Tembl NUCEMEHHBIX padoT

Jab0paTOpHBIE PaOOTHI, MPAKTHYCCKHIE PaOOTHI

6.3. TunmoBbIe KOHTPOJILHBIE 3aJaHHS WM HHBIE MATEPHAJIbI, HEOOXOXNMBIe 1151 OLEHKH 3HAHWI, yMeHMil H (1J11) HABBIKOB

HepequL BOIIPOCOB AJIA UTOIOBOTO KOHTPOJIA IO JUCIHUIITIMHE

1. 1. Crpoenne aroma. KBaHTOBO-MeXaHHUECKast MOJIeNb aToMa. THIIBI OpOHTasel M MOPSIOK 3aIOJTHEHAS
91eKTpOHHBIX ypoBHeil. [TpaBuno Kneukosckoro. [IpaBuno I'yana. 3anpet [aymu.




2. Ilepuonnyeckas cucrema snneMenToB [I.J1. Menaeneesa: CTpykTypa, IepUObL, IPybl, noArpynmnsl. ITonoxenue
JIEMEHTOB B IEPHOANYECKON cuctemMe. DIEMEHTHL: S, ,p, d, f.

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

4, Oco0eHHOCTH KOBaJICHTHOM CBsI3U. HachlliaeMoCTh M HAapaBIIEHHOCTh KOBAIEHTHOH cBsi3u. CUTMa, IH, IeJIbTa - CBSI3H.
5. Tubpuauszanus atoMHbIX opOuTaneil. Tunbl TMOPUAN3ALUHE U CTEPEOXUMUS MOJIeKyll. KpaTHOCTD CBsI3H.
IMTonAapu3zyeMoCTb KOBaIEHTHON CBS3H.

6. WoHHas cBsI3b KaK KpalHWHA CITydail MOJIIPU3AINN KOBaJICHTHOU CBSI3U. XapaKTepHbIe 0COOCHHOCTH HOHHOW CBSI3H:
HEHACHIIIAeMOCTh 1 HEHAIPaBICHHOCTb.

7. Mertannudeckas cBsi3b U CBOMCTBA BEIIECTB C METAJUIMYECKOH CBA3BIO.

8. BonoponHas cBsa3b. MexxMoneKkyisipHasi 1 BHyTPUMOJIEKY/IsIpHasl BOAOPOAHAs CBs3b. BiusiHUE BOJOPOJHON CBS3U Ha
CBOWCTBA BEILIECTB.

9. Xumus s-anemenTos (I rpynmna mi. moarpymmna).

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

11. Xumus p-anemenToB (111 rpynma 1. moxrpymma).

12. Xumus p-anemenTos (IV, V rpynmna mi. noarpymma).

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

14. XapakTepuCcTHKa IEPEXOTHBIX METAILIIOB.

15. OKcuasl: OCHOBHBIC, KHCIOTHBIC M aM(poTepHble. HoMeHKIaTypa OKCHI0B. XUMHYECKHE CBONCTBA M IPUMECHEHHE
OKCHJIOB.

16. I'mppoxcnzsl ocHOBHBIE U aM(poTepHble. HOMEHKIIaTYpa U MomydeHne THAPOKCHI0B. XUMHYECKHE CBOMCTBA U
pUMEHEHHEe THIPOKCHIOB.

17. Kucnorel. HomeHKI1aTypa, 0JIly4eHUE, XUMUUECKUE CBOUCTBA U IPUMEHEHHUE KUCIIOT.

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

19. XUMUSL KOMIUIEKCHBIX COETUHEHUI.

20. XuMuuecKue CBOICTBA IPY30B, IEPEBO3UMBIX CyAaMU.

21. Knaccel u xumus noxkapa. Busbl u xuMudeckast Ipupoa BO3TopaHus

22. KonnuecTBeHHBIE 3aKOHBI XMMHUH: 32KOH COXPaHEHHUS MACChl, 3aKOH COXPaHEHUsI DHEPIUH, 3aKOH DKBHBAJIEHTOB U
KpaTHBIX OTHOIIECHUI.

23. OK30 u ’HA0TepMUUeckue peakuu. [TorsTHE 0 TemmoTax 00pa3oBaHus BelIecTB. 3akoH ['ecca U clIeCTBUS U3 HETO.
24. OrneMeHThl TEpMOJIUHAMUKH. 3aKOH COXpaHEHHs S3HepruK. BHyTpeHHss sHeprus U sHTanbnus. [lonsaTue 06 sHTpoNHH.
V3MeHeHue SHTPOIHH TP XUMUYECKUX TIpoIeccax.

25. Oneprust [166ca (M300apHO-M30TepMHUIECKUI TOTSHITHAT) U €€ U3MEHEHHE ITPH XUMHIECKUX TIporieccax. Y paBHEHHE
Tu66ca-I'ensmromnsia.

26. 3aBUCHMOCTb CKOPOCTH XUMUYECKON pEaKIMU OT KOHIIEHTPAIIMU PEAarupyIOINX BELIeCTB. 3aKOH JEHCTBYIONIMX Macc.
KoncranTta ckopocTH peakiyu.

27. 3aBUCHMOCTH CKOPOCTU XUMUYECKUX PEaKIUil OT TeMIepaTypsl. TeMnepaTypHsblit KOI(Q(UIIHEHT CKOPOCTU PEaKIIHH.
ITpaBuno Baut-T'odda.

28. INonsTre 00 3HEpreTHYECKOM Oapbepe, akTHBHBIX YacTHIAX M SHEPIUH aKTHBalWH. YpaBHeHHE AppeHunyca. [lepexomHoe
COCTOsIHME (AaKTHBHPOBAHHBIM KOMIUICKC). VICTHHHAS SHEPIUS aKTUBALMH SJIEMEHTAPHOH PEaKITHH.

29. T'omorenHbIit ¥ reTeporeHHbIN KaTanu3. [loHaTHEe 0 MeXaHU3Me KaTaTUTUYECKUX MpoueccoB. Ponb aacopbunu B
TeTepPOTeHHOM KaTtanuse. KaranuzaTopsl: JUCIIEPCHOCTb, CIICKaHUEe, KaTaTuTHIeCKue s1/ibl. MTHTHOUTOPEI.

30. OO0paTtuMble 1 HeOOpaTUMBbIE peakIiui. XHMAYECKOe paBHOBECHE B TOMOTEHHBIX M TETEPOTCHHBIX crcTeMaX. KoncranTta
paBHOBecust. CMmemeHne xuMuaeckoro pasHoBecus. [Ipuanun Jle Iarense.

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

32. Pa36aBneHHBIe PaCTBOPHI HEANEKTPOIUTOB. VneanbHbIe pacTBOPHL.

33. Ocmotnueckoe aapneHue. Teopus pazdaBiaeHHbIX pacTBopoB Banr-T'odda. JlaBineHne HaChIIEHHOTO apa-pacTBOPUTEIIS
HaJl pacTBopoM. IIoHMKeHue naBiIeHus napa-pacTBOPOB.

34. 3akonsl Opancya-Mapu Payss.

35. MeTo5!I OTIpeieIeHUsI MOJIEKYIISIPHBIX MacC pacTBOPEHHBIX BelleCTB. KpHOCKOMHS 1 30YIINOCKOHSL.

36. Teopus anexrponuruueckoit aucconuarnuu C. Appernyca. CTeneHb JUCCOLUHUALUN IEKTPOINTA U €T0 CBA3b C
WU30TOHHYECKUM KOIPPHUIUESHTOM.

37. CuuteHbIe U cnabble 2IeKTpoauThl. KoHCTaHTa quccoruanyuy ciuadbiX AIEKTPOIUTOB U €€ CBSI3b CO CTETICHBIO
JIucconuanuu. 3akoH pa3zdasienus OCTBaIbAa U MPeIesbl €r0 IPUMEHEHUSI.

38. HonHble paBHOBECHS B Pa30aBICHHBIX PACTBOPAX AIEKTPOIUTOB U Teopus C. AppeHuyca.

40. Bogopoausiii mokazarens pH. Manukaropsl. Juccounanus Bonsl. MoHHOe nmpousBenenue Boasl. CTyneHvaras
JUCCOIHAIMS CIIA0BIX AIEKTPOIUTOB.

41. OOMeHHbIE peaKklIUi MeKIy HOHAMHU. Y CIIOBUS IPAKTHUECKON HEOOPATUMOCTH HOHHBIX PeaKIuil.

42. T'unponus coneil. Pasnnunele cinydan ruaponusa. CreneHs ruponnsa. BiausHue TemMneparypbl 1 KOHIIEHTPALUY Ha
creneHs runponusa. KoncranTa ruapomnmsa.

43. Ancopbuus 1 e€ pa3sHOBUIHOCTH.

44. Jucniepcusle cucreMsl. Kimaccugukarms. Knaccsl reTeporeHHbIX JUCIIEPCHBIX CHCTEM U HX XapaKTePUCTHKA.

45. Komnonnusie cucteMsl. JInodoOHbIe 1 MHOGHIBHEIE KOUIOUAHBIE pacTBOPEL. COCTaB M CTpoeHHE JINO(POOHBIX
KOJJIOWAOB (MUIIEILIA).

46. MeTo 1l IOTY4eHUs! KOJUIOUAHBIX PACTBOPOB: KOHJEHCAINH, AUCTIEPTUPOBAHUS U MENTH-3aIUN.

47. ArperaTuBHasl YCTOHYHBOCTE THO(GOOHBIX KojutonaoB. Koarymsiust mohoOHBIX KOIoN10B. PaKTOPHI, BEI3BIBAIOLIHE

KOArymsiuio. MeXaHu3M 1 KHHETHKa KOATyJISIIH 3016l 3JeKTPOIUTAMH.
48. CBoiicTBa KOJUIOMIHBIX CUCTEM. J|BOMHOM 3MeKTpHUUECKUH CIOH U DNIEKTPOKHHETHYECKHUE SIBICHUS. DneKTpodopes u




3JIEKTPOOCMOC.
Kunernueckas ycroitunBocts 3oneil. Cequmentanus. Juddysus.
OxucnurensHO-BoccTanoBHTeNbHBIEC peakiny (OBP). Kiaccndukamus OBP. Baxkaemme oKuCIATETN 1
BOCCTaHOBUTENH. Biusaaue cpenst Ha mpotexanne OBP.
lanpBannueckue neMeHTsl. Y paBHeHHe HepHcTa. OKUCIHTEIbHO-BOCCTAHOBUTENBHBIC TOTEHIHABI.
ONeKTpoNIU3 pacTBOPOB U 3JIEKTPONIN3 PACILIABOB CONEH.
OCHOBHBIE BU/IbI KOPPO3HU. DIEKTPOXUMUUECKAs KOPPO3HUSI METAIIIOB. METO/IbI 3aILUThl METAIOB OT KOPPO3HUU.
Crpoenue u knaccudukarms nonumepos. MoHomepsl. Onuromepst. [eomeTpuueckas popma MaKpOMOIIEKYII.

T'omononuMepsl ¥ reTeponoIuMepsl (COMOIUMEPHI).
TepMommacTHYHBIE ¥ TEPMOPEAKTHUBHEIE IToUMepEL. [lomuctrpon. deHondopmatbaeTHaHbIe CMOTIHL.
Peaxruy nmonuMepu3ayy U peakiuy MOIUKOHICHCAIUN.

49.
50.

51.
52.
53.
54.

55.
56.
57.
58.
59.

60.
61.
62.
63.

CBoiicTBa NOJIMMEPOB.

Kayuyku: HaTypanbHBIA U CHHTETHUYECKUN Kaydyku. Buubl, cBoiicTBa. Pesnna. Bynkanuzanus kayuayka.

BouokHa: HaTypalbHbIE, HCKYCCTBEHHBIE, CHHTETHUECKUE. BUIIbI cHHTETHYEeCKHX BOJIOKOH. CIocoObI OpMOBAHUSI.
OtnenbHble npeactaBurenn. JlaBcan. Kampon.
AMHMHOKHUCIIOTBI, OSJIKH: CTPYKTypa, (PYHKIIUH B IPUPOJIE.
JHK u PHK. Hykneorunsr. Ctpykrypa JHK n PHK.
[Momucaxapuapl: KpaxMa, IeJuTiN03a, HHYyIHH. CoCcTaB U CTpOeHUE, 0COOEHHOCTH KpaxMalia H HEJUTION03bI.
KayecTBenHbIil aHaNM3. XMMUYECKHUE U UHCTPYMEHTAJIbHbIE METObI aHAIN3a

6.4. Metonuueckue PCKOMEHAAIMH K ITPOBEICHUIO HpOMe)KyTO‘{HOﬁ aTTeCTAllMM 110 JUCHUIIJINHE (MOI[yJIIO)

3aueT 1Mo JUCHUIIIIMHE BBICTABJISICTCS 110 UTOTaM pa60Tm 06yqa}01ueroc;1 B TEYCHUE CEMCCTPA, BBIPA’KEHHBIM B BUJIC TCKYILIETO
KOHTPOJIA YCBOCHUA TCOPETUICCKOTO MaT€pHralia, HAIIPpaBJICHHOTIO Ha OLCHKY 3HaHHﬁ, W BBITIIOJTHCHUA U 3alIATHI IPAKTHYCCKUX

pabor.

[Ipu 3ammre npakTHUecKuX paboT 0OydaromeMycs 3aJar0TCsl TPU BOTIpOca MO TeMe NpaKTHIecKoit paboTsl. B ciydae
TOJIOXKUTEIBHOTO OTBETA HA IIOCTABJICHHBIE BOIIPOCHI U NTPEAOCTABICHHE NPABHIBHO O(OPMIICHHOM PaKTHYECKOH paboThl, OHA
cunTaeTCs 3alUIeHHON. [Ipy oTBeTe Ha ABa BOIIpOCa M ITOJTHOM OTCYTCTBHH OTBETa Ha TPETHH WM HETIOJTHOM OTBETE Ha BCE TPHU
BOIIPOCA MPAKTUIECKast paboTa CUNTACTCA HE 3alUIICHHON.

7. YAEBHO-METOJHUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1. Pexomenayemas JiuTepaTrypa

7.1.1. OcHOBHAs1 JIMTEpaTypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3narenscTBO, TOI
JI1.1 | Hdenucosa E. C. Xumust: yaebHoe mocodue Omck: OO0
"Omckbnankusgat"”, 2021
JI1.2 | denucona E. C. Xumust: yaeOHoe mocodune Omck: OO0
"OmckOnankuzaat”, 2021
JI1.3 | JIeGenes IO. A, Xumust: yaeOHUK 17151 By30B Mockaa: FOpaiir, 2026
®anees I'. H., ['onybes
A. M., lllanmosain B. H.
JI1.4 |MaptsHoBa T. B., Xumus: y4eOHHUK U TPAKTUKYM JUIS BY30B Mocksa: FOpaiit, 2026
Apramonosa U. B.,
TonynoB E. b.
7.1. PexomeHnayemas Jquteparypa
7.1.2. JlononHUuTeIbHAS JUTEpPaTypa
ABTODBI, COCTaBUTEIIH 3arnaBue W3narenncTBo, TOI
JI2.1 | Jlenucona E. C. Koncnext nexuuii mo qucuumuinie "Xumus'": yue0. mocodue Owmck: OMBT, 2009
JI2.2 | MapteiHoBa T. B., Xumust: yae0. u npaktukym s CI1O M.: FOpaiir, 2018
Apramonosa 1. B.,
T'onynos E. b.
JI2.3 |Tensdpman M. U., Xumust: yaeOHUK 7151 By30B Canxkr-ITetepOypr: Jlans, 2025
IOctparos B. I1.
7.1. PexomenayeMas JuTepaTypa
7.1.3. MeTtoauueckue pa3padoTku
ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ros
JI3.1 | denucona E. C. MeTonnyeckue yka3aHusi K KOHTPOJbHBIM paboTam 1o Omck: OMBT, 2009

nucouiinae " Xumusg"




ABTOpBI, COCTaBUTEIH 3arnaBue W3 natenscTBoO, ron
JI3.2 | Henucoma E. C. MeToauueckue ykazaHus K 1a00paTOPHBIM paboTaM 1o Owmck: OUBT, 2009
nucuurunge "Xumusa"
JI3.3 | lenucona E. C. XuUMHS: METOAMYECKHE YKa3aHUs K JIabopaTOpHBIM paboTam Upxkyrck: OO0 Makcuma,
2022
7.2. DlIeKTPOHHBbIE Y4eOHbIe U3IAHUSI U JJICKTPOHHbIC 00pa30BaTe/bHbIE PeCypPChI

31 https://e.lanbook.com/

32 https://biblio-online.ru/

23 http://www.consultant.ru/

24 https://ohranatruda.ru/

25 https://www.mintrans.ru/

7.3.1 JInueH3uoHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOorpaMMHoe odecrieyeHne, B TOM YHcje 0Te4eCTBEHHOI0
TPOU3BO/ICTBA

7.3.1.1| Onepannonnas cucrema Windows
7.3.1.2 | [TakeT mporpamm MicrosoftOffice

7.3.2 Ilepeyenb npodeccHOHAIBHBIX 023 JaHHBIX U HH(POPMALUMOHHBIX CIIPABOYHBIX CHCTEM

DnexTpoHHbIH KaTtanor oubnuoreku OVIBT

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIIMHBI (MO YJISA)

Haznauenue | O60opyaoBaHue
VY4eOHas ayIUTOPHS quis | [locka ydeOHast He MeHee - | INT., KOMIBIOTEpPHAs TEXHWKA (CHCTEMHBIH OJIOK MM HOYTOYK),
MIPOBEACHUS JIEKIUOHHBIX [ 9KpaH Ui MYyJIbTHMEIHA MPOEKTOPa, MPOEKTOP, CTOJ M CTYJ TMPETOAAaBATENs, CTOJIBI U CTYIbS
3aHATHI IUTSL 00Y4JaroIIuXCcs

Aymutpus Ui CaMOCTOSTEJIbHOU
paboTh! 0Oy4aromUXCs

CTonBl U CTYNBs,, KOMIBIOTEPHAs TEXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTd "MHTepHeT" 1
obecrieyeHueM
JIOCTYIIa K 3JICKTPOHHOH HH(popMannoHHo-00pa3oBaTensHol cpeae OVIBT

YueOHas AyIUTOPHS JUTS
MPOBEJICHUST TEKYILEro KOHTPOJIS
Y IPOMEKYTOUHOH aTTecTalluu

Cron u cTyn mpenojaBaressi, KOMIBIOTEP WM HOYTOYK IHpETogaBaTeis, IPOSKTOpP, 3KPaH, CTOJEI
U CTYIIBSI 17151 00yJaronuxcs

Aynmutopuss AN NPOBEJCHHSA
TPYIIIOBBIX W HMHAMBHUIYAJIbHBIX
KOHCYNbTalui

Cton u cTyn mpemnojaBaTens, KOMIBIOTEP UM HOYTOYK IperojaBaTells, IPOEKTOp, KPaH, CTOJNBI
U CTYNBS ISl O0yHaIOIIXCsl

YueOHast ayIUTOPHS s | [Tepedenn:
IPOBEACHUS 1a00paTOPHBIX | - OCHOBHOTO 00OpynoBaHMA: YdueOHble mapTsl 26mT., CTynm ¢ MArkuM mokpeitHeM 56mr, ITK
3aHATUN 15mrT., [TpoekTop, DkpaH NPOEKIIMOHHBIN.
- ydeOHBIC HammimHBIe mMOcoOMA: KoMIulekT y4eOHBIX IITaKaTOB, XWMHUYECKHE DPEaKTHBHI H
nocyaa. KoMIiekTsl 15t mpoBeaeHust 1a00opaTopHbIX padoT.
YueOnast ayIUTOpUs st | [lepedens:
HpOBEJCHUS NPaKTHYECKUX | - OCHOBHOTO 00OpymoBaHMs: Y4eOHble maprThl 26mrT., CTyn ¢ MATKUM HOKpbITHeM 56mT, TIK
3aHATUI 15mwr., [TpoexTop, DKkpaH MPOEKIUOHHBIH.

- y'{€6HbIe HarsIHbIC nocoous: Komruiekt y'{€6HbIX IJ1aKaToB, XuMHYeCKHue PECAKTHUBBI U

rocyna. KoMIIeKTsI Ayt mpoBeIeHNs Ta0OPaTOPHBIX PadoT.




