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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)
Hanpasnenue noarorosku 23.03.03 Dkcmyatanys TpaHCHOPTHO-TEXHOJIOTHYECKUX

MAaIIH U KOMIUIEKCOB
Hamnpasnennocts (mpoduiib) ABTOMOOMIBHBIN CEPBUC

Kranuduxarms Bbakanasp
dopma oOydeHHs 3a04Hast
OO6mast TpyI0eMKOCTh 33ET
YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM 9HCIIE: 3a4eT ¢ OLEHKOH
ayAUTOPHBIE 3aHATH 16
CaMOCTOsTebHAs paboTa 88
4acoB Ha KOHTPOJIb 4

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1

Bun 3anstuii v | Pl Hroro
Jlexuuu
JlabopatopHbie
B Tom uuncne uHT. 6 6 6 6
Wroro ayn. 16 |16 |16 |16
KonrakrHas padora |16 |16 |16 [16
Cam. paboTa 88 |88 |88 |88
Yacel Ha KOHTPOJTb 4 4 4 4
Hroro 108 [ 108 | 108 | 108




[Iporpammy cocTaBui(u):
KaHo. c.-x. Hayk, ooy., M.B. IIpoxonvesa

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHMS - OakaJaBpuaT IO HAIIPABICHHIO
moxrotoBku 23.03.03 Dkcmmyaranusi TPaHCHOPTHO-TEXHOJIOTHYECKIX MAIIWH W KOMIDIEKCOB (mprka3 MuHoOpHayku Poccum ot
07.08.2020 r. Ne 916).

2. Yueobnblii miian: Hanpaenenue noarorosku 23.03.03 Dxcutyaralys TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIH U KOMILIEKCOB
HanpaenenHnocts (mpoduiab) ABTOMOOWIBHBEIN cepBUC, On0OpeHHBIH YueHbiM coBetoM PI'BOY BO UYysamickuit ['AY or
17.04.2025 r., mpoTtokon Ne 14.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBemyromuii BeImyckatomeii kadgenpoit AmateipeB A.C.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHE HaBBIKOB HCIIOJIB30BAHUS XMMHYECKHX 3HAHMM M YMEHHH [UIS YCHCNIHOTO H3YYeHHS IIOCIIETYIOMIX

00LIeHAYYHBIX U CIIEUUATBHBIX JUCUUILINH, a B JAJIbHEHIIeM — JUIsl YCIIEITHOW TBOPUYECKOH NIESITebHOCTH CIIeIMaIiCTa.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazagen) OITOIT: B1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOM IOATOTOBKE 00y4YaI0IIerocs:

2.2 | JucuMnIMHbI H NPAKTUKH, VISl KOTOPbIX OCBOCHHE JaHHOH AMCHUILUIMHBI (MO1YJIs1) HEO0X0AMMO KaK
npejniecTBylomiee:

2.2.1 |T'uapaBnuka v THAPOITHEBMOIIPUBO/

2.2.2 |TuapaBnuvecKre U MHEBMATUIECKUE CHCTEMBI TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
o6opynoBanus (TuTTMO)

2.2.3 | UnxeHepHast 2KOJIOTUS

2.2.4 | MapkeTuHr

2.2.5 | MarepuanoBeneHue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEepHAaIOB

2.2.6 | ObcnyxuBaHUE U PEMOHT aBTOMAaTHYECKHX KOPOOOK mepenay

2.2.7 | Obu1ast SNEKTPOTEXHUKA U SIEKTPOHUKA

2.2.8 | ConpoTHBIEHUE MaTEPHATIOB

2.2.9 | Teopust MeXaHU3MOB M MaIIHH

2.2.10 | YuebHas mpakTHKA, 03HAKOMHTEIbHAS IIPAKTHUKA

2.2.11 | Onexrponuka u >nekrpoobopynosanue TuTTMO

2.2.12 | fleranu MallluH U OCHOBBI KOHCTPYUPOBaHUS

2.2.13 | KomnbrotepHOE MOAETMPOBAHUE

2.2.14 | Kontponb u auarHoctuka TuTTMO

2.2.15 | Metpornorus, cTaHIapTH3aIMs U CePTHDHUKAIHS

2.2.16 | HagexxHOCTb TEXHUYECKHUX CHCTEM

2.2.17 | OcHOBBI TEXHOJIOTUH MPOU3BOACTBA U peMoHTa THTTMO

2.2.18 | Tunaxx u 3KCIuTyaTaIys TEXHOJIOTHYECKOT0 000pYy/I0BaHHUS

2.2.19 | [IndpoBbie TEXHOJIOTUH B TEXHHUYECKOM CEPBHUCE

2.2.20 | OkcrryaTallMOHHBIE MaTEPUaIbI

2.2.21 | Opranuzanus cepsuca TuTTMO

2.2.22 | [Ipou3BoACTBEHHAS MPAKTHKA, IKCIUTyaTallMOHHAs IPAKTUKA

2.2.23 | TennoTexHuka

2.2.24 | Texnonorus Bocctanosienus nerajiei TuTTMO

2.2.25 | BropuuHBIil pbIHOK TPaHCIIOPTHBIX CPEICTB

2.2.26 | Opranu3anus 1 TEXHOJIOTUS (PUPMEHHOTO CepBHCa

2.2.27 | IIpou3BoACTBEHHAs IPAKTHUKA, IPEIAUIIIIOMHAs IPAKTHUKA

2.2.28 | PeMOHT CHUJIOBBIX arperaToB U TPAaHCMHUCCUIL

2.2.29 | TYOHUHT TPaHCIOPTHBIX CPENCTB

2.2.30 | YopaBrieHue TEXHUYECKUMH CUCTEMAMHU

2.2.31 | Okcnepruza TuTTMO

3. KOMIIETEHI[HM OBYYAIOILIETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCIUATLIAHBI
(MOJY.JIST)

YK-1. Cnoco6eH ocyIecTBIsATh MOUCK, KPUTHYECKUH aHaIU3 U CUHTE3 HH(OpMAIUY, IPUMEHSITh CUCTEMHBII MOAX0 IS
peIleHHUs TIOCTABJICHHBIX 3214

VK-1.1 3naer: MeToiMKH MOKCKa, cOoOpa 1 00pabOTKH HHMOPMALIMH, METO]] CHCTEMHOTO aHAIH3a

VYK-1.2 YMeer: npuMeHsATh METOTUKH OUCKa, cOopa, 00paboTK HH)OPMALIUH, CHCTEMHBIH MMOIXO JUIS PEIICHHUS TOCTaBICHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUCCKUI aHAIM3 M CHHTE3 HH(OPMALUH, TOTYI€HHON N3 aKTYaJIbHBIX POCCHICKHX U 3apyOeKHBIX
HCTOYHHKOB

YK-1.3 Mmeer HaBHIKH: TIOHCKA, cOopa 1 06pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTE3a HH(pOpManuy, AT PEIICHNS
MOCTaBJICHHBIX 3a/1a4

OIIK-1. CiocoGeH IpHUMEHATh €CTeCTBCHHOHAYYHbIE 1 OOICHHKEHEPHBIC 3HAHNS, METOIbI MATEMAaTHIECKOTO aHAIIN3a U
MOJEIIMPOBaHUsS B IPO(ECcCHOHAIBLHON JIeTENbHOCTH;




OIIK-1.1 JIleMOHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMAaTHUECKUX M €CTECTBEHHBIX HAyK, HEOOXOAMUMBIX JUIS PEIICHUS
THIIOBBIX 3a/1a4 MPO(ecCHOHAILHON eI TEIEHOCTH

OIIK-1.2 I/ICHOHBSYGT 3HAaHUA OCHOBHBIX 3aKOHOB MAaTEMATHYCCKHUX U €CTCCTBCHHBIX HAYK UIA PCIICHNUA CTaHAAPTHBIX 3aJa4d B
obyacTu OKCILTyaTallii TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTUYCCKUX MallllH

OIIK-3. Cnioco6eH B cthepe cBoei popecCHOHATEHON ASATEIFHOCTH MPOBOIUTH N3MEPEHHS U HAOJIOIeH I, 00pabaThIBaTh U
MPEACTaBIATH SKCIIEPUMEHTAILHBIC TAHHBIE U PE3yITbTaThl HCIIBITAHHT;

OIIK-3.1 Mcnonb3yeT cCoBpeMEHHBIE METO/IBI SKCIIEPUMEHTABHBIX HCCICIOBAHNI 1 HCIBITAHIH B PO EeCCHOHANTBEHOH
JIeSITENBbHOCTU

OIIK-3.2 ITox pykOBOJICTBOM CIielHaIUCTa O0jee BEICOKOH KBaIM(HKAIIK YyJacTBYeT B IPOBEICHUH IKCIIEPUMEHTANbHBIX
UCCIIEZIOBAHUSAX IPOLIECCOB U UCTIBITAHUAX B PO(ECCHOHAIBLHON IEATENbHOCTH

B pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqawmuﬁcsl JOJIZKECH

3.1 |3nars:

3.1.1 | -ocHOBHBIE MOHATHS U 3aKOHBI XUMUH, JIEKTPOHHOE CTpoeHHE aTOMOB, CTpYKTYpY IICXD nm. JI.11. MenneneeBa, 0CHOBBI
TEOPUU XUMHUECKOH CBS3H B COSANHEHUSX Pa3HBIX TUIIOB, OCHOBHBIC 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHIECKHX
IPOLIECCOB U XapPAaKTEPUCTHKI PABHOBECHOTO COCTOSIHMSI, KOJUIMIATHBHbIE CBOICTBA PacTBOPOB, TEOPHIO
3NIEKTPOIUTHIECKON JICCONNANNH, OCHOBHBIEC 3aKOHOMEPHOCTH JICKTPOXUMHUHU.

3.2 | YMmeTh:

32.1]- OCYLICCTBJIATh NOCTAHOBKY U PCIICHUE 3a/1a4 € UCIIOJIb30BAHUEC 3HaHUH 110 XUMHH B 00J1aCTH HpO(bCCCHOHaHBHOﬁ
JACATCIIBHOCTH.

3.3 | UmeTh HABBIKH ¥ (MJIH) ONBIT JESITETbHOCTH:

3.3.1 | -MeTO/IOB BBIMIOJIHEHHS 3JIEMCHTAPHBIX J1A00PATOPHBIX (PH3UKO-XUMHUYECKIX HCCICIOBAHUI B 00JIaCTH
podeccnoHaNBHOM NeITeTBHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA)

HaunmeHnoBaHue pa3ieioB u TeM /BU] Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | [Ipak. | Ilpumeuanne
3aHATHA/ Kype 1107071 PaKT. | moar.
Paznen 1. Beenenune. Ctpoenue BeliecTsa
TIpenamer 1 3HaUEHUE XUMUU B PA3BUTUHU 1 2 VYK-1.1 VK- | JI1.1J11.2 0 0 VYuebHas
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.3 JIACKYCCHS
KOJINYECTBEHHBIE 3aKOHBI XUMUH /JIek/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
IIpenmer u 3HaYeHUE XMMUU B pa3BUTUU 1 4 YK-1.1 VK- J12.1 0 0 Omnpoc.
TexXHUKU. OCHOBHBIE TIOHSTHUS U 1.2 YK-1.3 Pabora B
KOJIMYECTBEHHBIC 3aKOHBI XUMUH /J1a0/ OIlIK-1.1 MaJIbIX
OIIK-1.2 rpymnmnax.
OIIK-3.1 3ammra
OIIK-3.2 nabopaTopHOi
paboThI
ITpeamer u 3HaUeHHE XUMUH B Pa3BUTUU 1 10 YK-1.1 VK- JI2.1 0 0 TecrupoBanue
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VYK-1.3
KOJINYECTBEHHBIE 3aKOHBI XUMuH /Cp/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CrpoeHne aToMa 1 HepHoIUuecKasi CHCTeMa 1 2 VYK-1.1 VK- J12.1 0 0 YuebHas
JI.. Menpeneesa /Jlex/ 1.2 VK-1.3 JTUCKYCCHS
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CrpoeHue aToMa U IIepuoInYecKas cuctemMa 1 10 YK-1.1 VK- JI2.1 0 0 TectupoBanue
J.U. Menneneesa /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2




Xumugeckas cBssb /Cp/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrtupoBanue

Pazgen 2. O0uine 3aK0HOMEPHOCTH
XUMHUYECKHUX MPOoLeccoB

OHepreTrka XUMHYECKHUX Mpo1ieccos /JIex/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

VYuebnas
JHUCKYyCCUSL

DHepreTika XUMHYECKHX mporieccoB /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

Xumudeckast knHeTrka. CKOpoCTh
XuUMHUYeckux peaknuii. Karamus /Cp/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrupoBanue

Xumundeckoe paBHoBecue /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

Pazgen 3. PacTBopsl

PactBops!. [lucnepcHsle cuctems! /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrtupoBanue

Teopust >IEKTPOTUTHYECKON
muccormaru /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

Bonopousrii nokazatens /Cp/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrtupoBanue

Pa3nen 4. OKHCIUTETBHO-
BOCCTAHOBHUTCJ/IBHBIC U
3JIeKTPOXUMHYECKHE MPOLECCHI

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC
nporiecchl /JIex/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

2.1

Yuebnas
JTUCKYCCHS




OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC
nporiecchl /J1a6/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

Omnpoc.
PaGora B
MaJIBIX
rpyImax.
Samura
nabopaTopHOH
paboTHI

OKHCIUTETBHO-BOCCTAHOBUTEIEHBIC
npoueccs /Cp/

10

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrupoBanue

DIEeKTPOXUMHYECKUE MPOLECCHI.
Onexrponus /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

XuMHu4deckue UCTOYHUKN Toka /Cp/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrupoBanue

Koppo3us u 3amura meramios /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

Paznea 5. DineMeHTHI OpraHu4ecKoii
XHMHH

Cocras, cBoiicTBa U IepepaboTkKa
opranuyveckoro Torumsa /Cp/

VK-1.1 VK-
1.2 VK-13
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TectupoBanue

CBolicTBa U IPUMEHEHUE [10JIUMEPOB U
onuromepos /Cp/

11

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J12.1

TecrtupoBanue

Pazgen 6. Xumuueckasi ugeHTUGUKALUS U
AHAJIM3 BellleCTBa

KauecTBeHHBIN M KOJIMYECTBEHHBII
anamus /Cp/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI2.1

TectupoBanue

XuMu4eckui, GU3NKO-XUMUYECKUH U
(busnvecKuit
aHaJIN3; aHATUTUYECKUHN CUTHAI

/Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

2.1

TectupoBanue

Pazgen 7. KonTpoab




Kontpons /3auérCOn/ 1 4 VYK-1.1 VK- J12.1 0 0 Ompoc.
1.2 VK-1.3 [MucbmenHas
OIIK-1.1 pabora.
OIIK-1.2 TecrupoBanue.
OIIK-3.1
OIlK-3.2

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedYeHb BOIPOCOB K 3a4eTy

Yuebusit Moxyns 1. Benenne. CTpoeHue BemecTsa

1. OCHOBHBIE XUMHUECKHE MOHATHUS. Martepusi U BEIecTBO. ATOM, MOJIEKY/Ia, XUMHUUYECKUN dIIEeMEHT. BaneHTHOCTh U
CTEMEHb OKHUCIIEHHUS 2JIEMEHTA. ATOMHas U MoJIeKynsapHas Macchl. KonnuecTBo BelecTsa — MOJIb.

2. ATOMHO-MOJIEKYIISIPHASL TEOPUS, 3aKOH COXPAHEHUsI Macchl U 3Hepru, Ilepuoguueckuil 3akoH, TEOPUS XUMHUUYECKOTO
CTpOEHHS BellecTBa. 3aK0H ABOTaJpo U €ro CIeICTBUS, ypaBHeHHe MeHneneesa-Kaneiipona.

3. DOpPMYITHUPOBKU CTEXUOMETPUYECKUX 3aKOHOB XHMHUU: MOCTOSHCTBA COCTABOB, SKBUBAJIEHTOB. [oHATHE XMMHUUECKOTO
HKBHBAJICHTA 3JIEMECHTA U COCANHEHUS. MoJsipHast Macca SKBHBAJICHTA H MOJIIPHBI 00beM SKBHBAJICHTA.

4, OO6mee npeacTaBieHne 00 aToMe. DJIeMEHTapHbIe YaCTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300apHl.

5. [ToBenenue anexkrpoHa B aTome. KBaHTOBBIN XapakTep M3MEHEHUH 3Hepruu. J[BolCTBEHHAasl MpUpPOJa IEKTPOHA.

6. I'maBHOe M opOHTanbHOE KBAaHTOBbIE YMCIa. MarHUTHOe KBaHTOBOE 4ncio. CIMH 3JIeKTPOHAa U CHMHOBOE KBAHTOBOE
grcno. CxeMa CTPOSHHUS NEKTPOHHOI 000JI0YKH aToMa 110 YeThIpeM KBaHTOBBIM unciam. [puarim [Taymm.

7. OmnmcaHne 3IEKTPOHHOH 000JI0YKM aToMa 3IEKTPOHHBIME (DOPMYIaMH U 3JIeKTpoHOrpadudeckuM MerogoM. [Ipasumo
T'ynna.

8. 3anoJHEHNE 3JIEKTPOHAMH YHEPTETUYECKUX COCTOSHUM aToMa COIIaCHO NPUHLMITY MUHMMyMa 3Hepruu. IlpaBuiia
Krneuxosckoro. Ilopsaok 3anoaHeHNs 3IEKTPOHAMH SHEPTeTHYECKUX YPOBHEH U MIOLypOBHEN.

9. s-, p-, d-, f-omeMeHThl. DNIeKTpOHHAsL CTPYKTypa aTOMOB M IEPHOAMUYECKas CUCTEMa XUMHYECKUX DJIEMEHTOB.

10. IMepnoanyeckuii 3akoH JI. 1. MenneneeBa. CoBpeMeHHast (pOpMyIMpOBKa 3aKkoHa. [IpudnHa NeproIMIHOCTH U3MEHEHHS
CBOMCTB 3JIEMEHTOB U UX COEAUHEHUH.

11. CTpyKTypa HEpHOANYECKOH CHCTEMBI 3JIeMeHTOB. Ilepruosl, rpynmsl, moArpynmsl. [lepuoaudeckoe M3MEHEHHE CBOICTB

XUMHYECKUX 3JIEMEHTOB. Paanycsl aTOMOB U MOHOB. DHEPrHsl HIOHU3ALUU. DHEPIHUs CPOJICTBA K DJIEKTPOHY.
DNEeKTPOOTPULIATEIILHOCTD.

12. KucimoTHO-0CHOBHBIE I OKHCIIMTEIBHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BellecTB. VMI3MeHeHre KHCIOTHO-OCHOBHBIX U
OKHCITUTEILHO-BOCCTAHOBUATENBHBIX CBOICTB BEIIECTB B 3aBUCHMOCTH OT CTEIIEHH OKHUCIICHHS DJIEMEHTA, OT MOJIOKEHHS B TaOIHIIe
JI. 1. Menpeneena.

13. Xumudeckast CBS3b. YCIIOBHA ee 00pa30BaHMsA, IPHPOA U TAPAMETPHI CBS3H.

14. KoBanentnast xumuueckast cBs3b. OIHOIIEKTPOHHBIN MexaHU3M ee oOpazoBanHus. KpatHocTs cBsa3u. JloHOpHO-
aKIENTOPHBIN MeXaHU3M 00pa30BaHMs KOBAJIEHTHOH CBS3H.

15. HacpimraeMocTs u HaIlpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOPHIU3aNUs IEKTPOHHBIX 00JIAKOB M
MPOCTPaHCTBEHHAS KOH(MHUTYPAIIIS MOJEKYII.

16. [TonsipHas u HenoJisipHasl KOBAJIEHTHAsI CBA3b. /IMIOIBHBIM MOMEHT CBSI3M U MOJIeKynbl. ['eomerpuueckas CTpyKTypa
MOJIEKYIL.

17. HonHas cBs3b U ee cBOHCTBA. [IOHATHE 3JEKTPOOTPHUIIATEIEHOCTH. MeTaTnieckasi CBs3b, €¢ 0COOCHHOCTH.

18. Bonoponnas cBsI3p U ee BIHMSHHE HAa (PU3NYECKHE M XUMHUYECKHE CBOMCTBA MOJEKyI. MexXMOIeKyIIpHOe
B3aUMoOJeHcTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX ycTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBoitHbIE COMH.
Yuebnblit Moaynp 2. OOmIMe 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB

20. OCHOBHBIE MOHATHS XUMHYECKON TepMOJAMHAMUKU. BHYTpEHHsA SHEprus U dHTaNbNHA cucTeMbl. IlepBblii 3akoH
TEPMOANHAMUKH.

21. Temnossle 3¢dexTsr xuMuueckux peaknuii. Temrora (3HTaNBINSA) 00pa30BaHUSI XMMUYECKUX COCANHEHHH. 3aKOH
JlaBya3be-Jlamnaca. OCHOBHOM 3aKOH TepPMOXMMHHM — 3aK0OH ['ecca U CIeACTBUS U3 HETO.

22. Ontponus. HanpaBneHne XUMHYECKHX MPOLECCOB B M30JMPOBAHHBIX CHCTeMaX. BTOpol 3ak0H TepMOIMHAMUKH.
23. Oueprus ['m66ca. HanpasieHue u mpenesn caMonmpon3BOIBHOTO TEUSHHS XUMUYECKUX PEaKInii.

24. CKOpOCTh TOMOTEHHBIX Peaknuii. 3aBUCHMOCTh CKOPOCTH OT KOHIIEHTPAI[MH PEarupyrolIiX BeHIeCTB. 3aKOH JEHCTBUSA
Macc. KoHcTaHTa CKOpOCTH peakuuH.

25. 3aBHCHMOCTh CKOPOCTH PEAKIMU OT TEMIEPaTyphl W NPHUPOABI pearnpyronmx BemtecTs. [Ipasmio Baut-I'odda.
26. CKOpOCTh TEeTEPOTeHHBIX XUMHUUECKUX peaknuii. Mx ocobeHHOCTH.

27. OOpatumMble 1 HeoOpaTHMBbIE peakuu. XuMHueckoe paBHoBecHe. KoHcTaHTa paBHOBecus. CMellleHHe paBHOBECHUS,
npunnun Jle [llarensbe.

28. KonebarenpHble peaknuu (mepuoandeckue peakiyn). KomebaHns KOHIEHTPAUHA HEKOTOPBIX MPOMEKYTOUHBIX

COEIMHEHHUI U COOTBETCTBEHHO CKOPOCTEH peakluii.
Y4e6nbIit Momynb 3. PacTBOpEI

29. PactBopsl. CriocoOB!I BEIpayKeHHsI KOHIICHTPAIIMK PacTBOPOB (TIPOICHTHAS, MOJISIPHAS, HOPMaNbHasl, MOJSUTBHAS, THTD).
PactBOopuMOCTS.

30. CBoiicTBa UCTHHHBIX pacTBOPOB. 3akoHbl Payns u Baut-T'odda.

31. PactBops! anexTponuToB. Teopus AIIEKTPOTUTHUECKOW AUCCOLMALINH.

32. CunbHble U cnabble 31eKkTpoiuThl. CreneHs aucconuaryy. KoncranTta aucconnanuu. MaaopacTBOPHUMEIE SIEKTPOIHTHI.




IIpoussenenue pactBopumoctu (I11P).

33. HonooOMenHble peakuuu. [IpaBuina HanucaHusl HOHHBIX YpaBHEHUIT peakimii.

34. Kucnotsl, ocHOBaHMS U COJM € TOUKH 3pEHUS TEOPUH NIEKTPOJUTHUUECKOH NUCCOLMALIUY.

35. OrexTponuTHUEcKas Aucconuanus BoAbl. MoHHOe mpou3BeAeHHe BOAbl. BomopoaHsIil moKa3aTels.

36. Knaccuduxaius 1ucnepcHbIX cHCTeEM. MHUKpPOTeTepOreHHbIE CUCTEMBI — CYCIIeH3HHU, YMYNbCHHU, MEHBI, a9PO30IIH.

YyeOHbIi MOIYIb 4. OKHCITUTENHHO-BOCCTAHOBHUTEIBHBIC
1 DJICKTPOXUMHUYIECCKUE ITPOIICCChI

37. OKHCIUTETbHO-BOCCTAaHOBUTENBHBIE peakiuy. CTeneHb okucneHus. OKUCIHTENb, BOCCTAHOBUTENb. [Iporecchl
OKHCIIEHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HuKHOBEHME JBOMHOTO 3JEKTPUUECKOTO CIJIOSI HA TPaHMIIE METANI—BOJA, METAUI—PAacTBOP. DJIEKTPOHBIE
noteHuansl. CTaHAAPTHBIN BOAOPOJHBINA 3IEKTPOI. Py cTaHAapTHBIX 3JEKTPOIHBIX TOTEHINAIOB. Y paBHeHne HepHeTa.

39. Teopus ranbBaHUYECKHX JIEMEHTOB. MeqHO-IIMHKOBBIN 3neMeHT [anmansa Skobu. D/IC ranpBaHUUECKOTO DJIEMEHTA.
SIBnenus noaspu3aluy U genospusanuy. KoHIeHTpaloHHbIH raTbBaHUYECKUI JIEMEHT.

40. CymHocTts 371ekTponu3a. KaTroaHbele U aHOIHBIE IPOLECCH] IIPU 3JIEKTPOIN3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

41. OJeKTponH3 pacIaBOB U PacTBOPOB 3MIEKTPOIUTOB. 3akoHEl Dapajnes. Bexon mo Tokxy.

42. Koppo3sus meramnos. Knaccudukanus koppo3uoHHBIX nponeccoB. CyIHOCTh XMMUYECKOH U 3MEeKTPOXUMHUUYECKOH
Koppo3uu. GakTOpbl, OIPEAESIAIOIINE CKOPOCTh KOPPO3UH. METO bl 3aIlIUThl METAIIOB OT KOPPO3HU.

43. XuMuueckrue UCTOYHUKHI MIeKTpudeckoit saeprun (XNUDD). IpuHImn AeficTBUS CBHHIIOBOTO KHUCIOTHOTO
aKkKyMynsaTopa. [IpyHIMI JeHCTBUS MIETOYHOTO KeIe3HO-HUKEIEBOTO aKKyMYIIATOPA.

44. ITpuHLMn AefCTBHS *KeNne3HO-MapraHIeBOro ralbBaHUYecKoro sneMeHTa (OnemeHT Jleknanmie). ToIUIMBHbBIE 271€MEHTHI.
IIpuHIUD neHCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. Ilonarue o karanuse U KaTanuzaTopax. 'OMOreHHBI U IeTepOreHHbIM KaTanu3. MexaHu3M JeiiCTBUS KaTaau3aTopa.
NHruburopsl.

Y4eOHBII MOy 5. DIEeMEHTH OPraHHYeCKOH XUMHU

46. ITomumepsl ¥ OJIUTOMEPHI — OTJIMYKE, OJIYYEHUE C IOMOILIBIO PEAKIUI MONUMEPU3aluH U MOJIUKOHICHCALUH,

KJaccu(uKalys, CBOMCTBa, OTACNbHBIC IPEICTABUTEIH.
Y4eOHbIi MOIYNTh 6. XUMHYECKas HICHTU(GUKAIMS U aHAJIU3 BEIIeCTBA

47. Mertaisl, BX paclpoCTPaHEHHOCTH, MONydeHHe, (pr3ndeckue M XUMAYECKHe CBOMCTBA. XUMHUYECKUN aHAIH3 —
Ka4eCTBCHHBII aHAIN3 KATHOHOB METAJIIOB.

48. AHaTUTUYECKUI CUTHAJ KaK 3aBHCUMOCTB JIOCTYITHBIX M3MEPCHHUIO KOJMYECTB BELIECTB OT MX COCTaBa (Crocod
PETUCTPALIK KOJTMYESCTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. OU3NKO-XUMHUECKHHA aHaM3: Xpomarorpadus (OymakHas, KOJOHOYHAs, TOHKOCITIOHHAS, Ta30KHIKOCTHAS H JP.);
ANEKTPOXUMHUYECKUE METOIbI aHAN3a (TUTPUMETPHUYCCKHIA, KOHIYKTOMETPHYCCKHUIA, TOTCHIIMOMETPHYCCKHA).

50. dusnueckuil aHaU3 (CIEKTPOGOTOMETPHS U JIp.).

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX MPOEKTOB)

He npenycMoTpeHO Y4eOHBIM ITTAHOM.

5.4. ®oH OIIEHOYHBIX CpPeaACTB IAJIsl MPOBEACHUA TEKYIIEIro KOHTPOJIsA

Bompocs! 1151 0O1leHKH 3HaHUH TEOPEeTHIECKOro Kypea

VYueOHb1id Monynb 1. Beenenue. CTpoeHHe BelecTBa

1. OcHoBHBIE XUMUYECKUE NOHATUS. MaTepus U BelecTBO. ATOM, MOJIEKYJIA, XMMUYECKUH J1eMEHT. BalleHTHOCTD U CTENEHb
OKHCJICHUS 3JIeMeHTa. ATOMHAs U MOJIEKYISIpHas Macchl. KoIruecTBo BelecTBa — MOJIb.

2. OCHOBHBIC TIOJIOKEHUS X (POPMYITUPOBKU (PYHAAMECHTATIBHBIX XHMHUYCCKUX TEOPHI H 3aKOHOB: aTOMHO-MOJICKYIISIpHAsI TCOPHS,
3aKOH COXPAaHEHUs MacChl U 3HEpruu, Ilepuoandyeckuil 3akoH, TEOPHsI XUMUYIECKOTO CTpOeHHs BeliecTBa. OCHOBHBIE IIOJIOKEHUS U
(hOopMYIHPOBKH Ta30BEIX 3aKOHOB XMMUH: MPOCTHIX 00BEMHBIX OTHOLIEHHH, ABOranpo, ypapHeHne MenneneeBa-Kianeipona.

3. OCHOBHBIE MTOJIOKEHUS U POPMYITUPOBKU CTEXHOMETPUIECKUX 3aKOHOB XUMHUH: ITOCTOSIHCTBA COCTABOB, YKBUBAJICHTOB, KPAaTHBIX
OTHOILEHUH. [ToHsTHE XUMHUECKOTO SKBUBAJIEHTA JIEMEHTa U COeANHEHHs. MospHast Macca S5KBUBAJIEHTa U MOJISIPHBIN
SKBHBAJICHTHBII 00BEM.

4. O6uee npeacTaBieHre 00 aToMe. DIeMEeHTapHbIe YaCTHIIBI AaTOMa, aTOMHOE PO, U30TOMBI, M300aphl, H30TOHBL.

5. IToBenenue 3ekTpoHa B aroMe. KBaHTOBBINM Xapakrep U3MEHEHUH 2HepTruu. [[BoiicTBeHHAs PUPO/Ia AJIEKTPOHA. Y paBHEHUE
JIyn ne bpoitnsa. [punammn HeonpeneneHnoctH [eizendepra. [TonsTre o BosHOBOM dyHKIMHK. Y pasHeHue llpeaunrepa.

6. 'maBHOE 1 OpOUTATBHOE KBAHTOBEIE YUCIa. MarHUTHOE KBaHTOBOE YHCII0. CIIMH 3IEKTPOHA U CIHHOBOE KBAHTOBOE YHCIIO.
CxeMa CTpOeHHsI ANEKTPOHHOM 000I0UKH aTOMA 110 YeThIpeM KBaHTOBBIM uuciaMm. [Tpuniun [aynu u cnenctsus u3 Hero.

7. OmucaHue IEKTPOHHOH 000JIOYKH aTOMa AIICKTPOHHBIMHU (DOPMYIaMH U 3JIeKTpoHOTpadudeckuM MeTonoM. [Ipasmio ['yana.
CrnuHOBas TeOpUs BAJIEHTHOCTH.

8. 3amonHeHue MEKTPOHAMH SHEPTeTHYECKUX COCTOSHUI aToMa COTIaCHO MPUHLIMIY MUHUMYyMa dHepruu. [IpaBuia
Kneuxosckoro. ITopsiiok 3amnonHenys 3J1eKTPOHaMU SHEPreTHUECKUX YPOBHEH U MOAypoBHEH. M ieanbHast U peanbHas CXeMBI.

9. O6mas 1eKTpoHHas GopMylia aTOMOB, S-, p-, d-, f-37IeMeHTHI. DJIEKTPOHHAs CTPYKTYpa aTOMOB U IIEPHOANIECKAsT CHCTEMA
JJIEMEHTOB.

10. 3akon Mo3znu. [lepuonnueckuii 3akoH /1. . Menneneesa. CoBpemenHasi popMmynupoBKka 3akoHa. [IpuunHa nepuoAndHOCTH
W3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COSAMHEHUH.

11. CrpykTypa nepuoJuUecKoi CUCTEMBI 3JIeMEHTOB. Ilepuoasl, rpynisl, noarpynnsl. [lepuonuueckoe U3MEHEHNE CBOICTB
XUMHYECKUX DJIEMEHTOB. Paanycsl aTOMOB M MFOHOB. DHEPTHsI HOHU3ALWU. DHEPTHUs CPOJICTBA K DIIEKTPOHY.
DNeKTPOOTPULATEIEHOCT. KUCIOTHO-OCHOBHBIE U OKHCIUTENHHO-BOCCTAHOBUTENbHBIE CBOMCTBA BelecTB.MI3MeHeHne KUCI0THO
-OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB BEILIECTB B 3aBUCUMOCTH OT CTETIEHH OKUCIIEHUS 3JIEMEHTA, OT




noJsioxkenus B Tadmure 1. 1. Menneneena.

12. Xumudeckas cBsi3b. Y CIOBHS ee 00pa3oBaHus, IPUPOJA U ITAPAMETPHI CBSI3H. DHEPreTHUECKHE KPUBBIC B3aMMOACHCTBYOIINX
aTOMOB BOAOPOAA.

13. KoBanenTtHast xummdeckast cBsi3b. OTHOAIEKTPOHHBIN MeXaHU3M ee 00pa3oBaHus. [IoHATHE KOBaJICHTHOCTH JIEMEHTOB.
Kpatnoctsb cBsi3u. JJoHOpHO-aKIENTOPHBI MEXaHU3M 00pa30BaHUs KOBAaJICHTHON CBS3H.

14. HacblmaeMocTs ¥ HaNpaBIEHHOCTh KOBAJICHTHOI cBs3u. CTPYKTypa MOJIEKYI, G-, -, SP-, SpP2-, Sp3-THOpHAU3aLNs
AIIEKTPOHHBIX 00JIaKOB M MIPOCTPAHCTBEHHAS KOH(UTYpaIHs MOJICKYI.

15. IlonspHas ¥ HeNoJsIpHas KOBAJICHTHAA CBs3b. JIUIIOJIbHBINA MOMEHT CBSI3U U MOJIEKYbL. ['eoMeTpuueckas CTpyKTypa MOJIEKYIL.
16. Onucanne XMMUYIECKOM CBSI3U METOIOM MOJICKY/ISIpHBIX opouTtaieil. Cxema odpasoBanus H2 mo metoxy MO.

17. DHepreTudeckue cxeMbl o0pa3zoBanus MoJekyl N2 n O2 mo MeTory MOJIeKyIIpHbIX opouTaneit (MO).

18. MoHHas cBs3b U ee cBo¥cTBA. [ToHATHE 31EKTPOBATEHTHOCTH. MeTannndecKast CBsI3b, €€ 0COOCHHOCTH.

19. BogopoaHas cBs3b U ee BAUSAHUE HA (PU3UUECKUE U XUMUYECKUE CBOUCTBA MOJIEKYSl. MEXMOJEKYIspHOE B3aUMOICHICTBHE.
20. CtpoeHue U CBOICTBA KOMIUIEKCHBIX COEIMHEHHH, X YCTOMUMBOCTh. KoHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA. J[BOMHBIE
COJIH.

21. KoMnneMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHE TIOOBIX MOJICKYN MIIU Y9aCTKOB MOJIEKYII, 00yCIaBIHBAOIIIX
oOpa3oBanue ceU(PHUIECKUX KOMIUIEKCOB (CIUpalIeBUIHAs CTPYKTYpa Oerka).

Yaebnbrit Momynb 2. OOIHe 3aKOHOMEPHOCTH XUMHUYECKHX MPOIIECCOB

22. OCHOBHBIE IOHATHUS XUMUYECKOH TEPMOAUHAMUKYI. BHYTpeHHsAs 3Heprus U sHTaIbnus cucreMsl. [1epBblil 3aKk0H
TEepMOANHAMUKH.

23. TennoBeie 3¢ deKThl XUMUUECKHUX peakiuil. TemnoTa (3HTabINs) 00pa30BaHUsI XUMUYECKUX COSIMHEHUN. 3akoH JlaBya3be-
Jlanmaca. OcHOBHOI 3aKOH TEPMOXUMUH — 3aKOH ['ecca u cieCcTBHS U3 HETO.

24. OuTponus. HanpasneHne XUMHUYECKUX MPOIIECCOB B M30IMPOBAHHBIX CHCTeMax. BTopoil 3ak0H TepMOoIMHAMUKH.

25. Dueprus ['nb6ca. Hanpasienne u npenen caMonpoOU3BOJILHOTO TEUCHHSI XUMHYECKUX PEaAKIMHL.

26. CKOpOCTb FTOMOTEHHBIX PeaKLUil. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALUY Pearupyrolx BeEeCTB. 3aKOH JEHCTBHSI Macc.
KoncranTa ckopoctu peakuuu.

27. 3aBUCUMOCTb CKOPOCTH PEAKLIUHU OT TEMIIEPATyphbl U NPUPOAbI pearupyromux BemiecTs. [lpaBuno Baut-I'odda. Ilonstue 06
SHEPrHU aKTUBALUH. Y paBHEHUE AppeHHyca.

28. CKOpOCTb TeTEePOTeHHBIX XUMUYECKHX peaknnii. Ix ocobeHHOCTH.

29. ObpatuMele 1 HeOOpaTUMBIE peakIny. XuMHueckoe paBHoBecHe. KoHcTanTa paBHOBecus. CMeleHIe paBHOBECHS], TIPHHITHIT
Jle IllaTense.

30. ®a3oBoe paBHOBECHE, OCHOBHBIC MOHATHSA. OTHOKOMITOHEHTHBIE CHCTEMBI, TarpaMMa COCTOSTHUS BOABI, (h)a30BBIC IEPEXOIbIL.
MATEPHAIJIBI 110 XUMHNN

31. KonebarenbHbie peakuuu (neproandeckue peakiun). Konedanus KoOHIEHTpauruii HEKOTOPBIX IPOMEXYTOUHBIX COSAMHEHUN U
COOTBETCTBEHHO CKOPOCTEH peakiuii.

Y4eOusIit Moayns 3. PacTBOpEI

32. PactBopsl. Crioco0B! BEIpaskeHUsI KOHIIGHTpAIUU pacTBOPoB (%-Hasi, MOJISIpHAsi, HOpMaibHas, TUTP). PactBopumMocTs. CBolicTBa
HCTHHHBIX pacTBOPOB. 3akoHbl Paysst u Baut-I'odda.

33. PacTBOpHI 31€KTPOJIUTOB. Teopus NIEKTPOITUTHUECKON JUCCOIUAIIIH.

34. CuibHble U crabble 31ekTpoauTsl. CreneHs aucconnanuu. KoHcTaHTa nucconuanuy. ManopacTBOPHMBIE SIEKTPOIHTHL.
IIpouzsenenue pactBopumoctu (I11P).

35. NoHooOMeHHbIe peakuuu. [IpaBuna HanucaHus HOHHBIX yYpaBHEHUH peakiuil. KHCIOTBI, OCHOBaHMS M CONU C TOUKU 3PEHUS
TEOPHH NIEKTPOIUTHUECKON TUCCOLUALIUY.

36. DnexTpoauTHUecKas Juccouanys Boasl. loHHoe mpousBeneHue Boabl. Bogopoaustil mokasatens. ['uapomnus coneil (Bce
ciy4amn).

37. Kitaccuukays AUCTIepCHBIX CUCTeM. MeTOo B ITOJTydeHNs KOJUIOMIHBIX PaCTBOPOB (IHCIEPIHPOBAHNE, KOHICHCAIIHS).
[ToBepxHOCTHBIE ABICHNUS, aACOPOIHA. Y CTONINBOCTD KOJUIOMJHBIX CHCTEM.

38. MukporereporeHHbIe CUCTEMbI — CYCHEH3UH, SMYIIbCUH, TIEHBI, a9PO30JIH.

YueOnslit Moayib 4. OKHCINTEIBHO-BOCCTAHOBUTEIIBHBIC U JJIEKTPOXUMHYECKUE TIPOIIECCHI

39. BO3HUKHOBEHUE JBOMHOTO 3JIEKTPUUECKOIO €105 Ha FPaHULIE METAJI—BOJA, METAI—PACTBOP. DIEKTPOJHBIE TOTEHIUATIBL.
CraHaapTHBI BOJOPOIHBIN 3JIEKTPO. Ps cTaHIAapTHBIX AJIEKTPOAHBIX MOTEHIINANOB. Y paBHeHne HepHera.

40. Teopus raabBaHHYECKUX JIEMEHTOB. MenHO-IIMHKOBBIH 3neMeHT Januans SAxkoou. 3/1C raapBaHUYECKOTO 3JeMeHTa. SIBIeHus
NOJIIpU3alUM U Aenossipu3anuy. KOHIEHTpallnOHHbIH TalbBaHUYECKUH JIEMEHT.

41. CymHocts 3nekrponusa. KaroaHele 1 aHOIHBIE IPOLECCH] IIPU 3JIEKTPOIN3E BOJHBIX PACTBOPOB JIEKTPOJIUTOB. DIEKTPOIIN3
pacmaBoB. 3akonsl ®apanes. Berxon mo Toky.

42. Koppo3sust MeraiuioB. Kinaccudukaiys Koppo3HoHHBIX mponeccoB. CyIIHOCTE XMMHYECKOH U 3JIEKTPOXUMHUUECKON KOPPO3HUH.
DaxTOPBI, ONPENEIISAIOIUE CKOPOCTh KOPPO3UH. METO bl 3aIIUThI METAIIIOB OT KOPPO3HU.

43. XuMmuecKkue HCTOYHUKH dIeKTpudeckoil sHepruu (XMO3). [IpuHnun qedcTBUS CBUHI[OBOTO KHCIOTHOTO aKKyMYJISITOpa.
[MpuHLIUT OEHCTBUS MENTOYHOTO XKeIe3HO-HUKEIEBOT0 aKKyMYyIIsITOpa.

44. [TpuHOMT NeHCTBUS XKeNe3HO-MapraHIeBOTO TalbBAHNIECKOTO 3eMeHTa (DnemenT Jlexnanmie). ToITHBHBIE SIEMEHTEI.
IIpuHIUD OEHCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. TlonsiTHe O KaTalu3e U KaTaau3aTopax. | OMOreHHBIH U reTeporeHHbIN KaTtainu3. MexaHu3M JeHCTBUS KaTalu3aTopa.
NHruburopsl.

Y4eOHBII MOIYIh 5. DIEeMEHTH OPraHHYeCKOH XUMHN

46. IonuMeps! ¥ OIUTOMEPHI — OTIUYHE, HOTyIeHHE C TIOMOILBIO PEaKIUil MOIMMEpU3alUH U MOTUKOHICHCANH, KIacCU(pHKAIIIS,
CBOICTBA, OTAENbHBIE MPEICTaBUTEIN.

Y4eOHbIi MOyNTh 6. XUMHYecKast HISHTU(GUKAIMS U aHaJIH3 BEIISCTBA

47. Metauibl, UX pacnpoCTPaHEHHOCTb, OTydeHne, (GU3NIECKUe U XUMHUYECKHE CBOMCTBA. XUMUYIECKUI aHAIN3 — KaYeCTBEHHBIN
aHaJIM3 KATHOHOB METaJJIOB, KaleIbHbIN aHAIN3 CTallel U CIIIaBOB.




48. AHaMUTHUYECKUI CUTHAN KaK 3aBUCHMOCTb JOCTYITHBIX H3MEPEHHIO KOJIMUECTB BEIECTB OT UX COCTaBa (CIOCO0 perucrpanuu
KOJMYECTBEHHBIX XapaKTCPUCTUK BEIIIECTBA).
49. OU3UKO-XUMHIYECKHUH aHAIN3: XpoMaTorpadus (OyMakHas, KOJOHOYHAs, TOHKOCIOWHAS, Ta30KUAKOCTHAS H JIp.);
3JIEKTPOXUMHUYECKUE METO Bl aHAIN3a (TUTPUMETPHUYECKIH, KOHTYKTOMETPHUCCKHUH, ITOTEHINOMETPHICCKHH).

50. ®usnueckuit ananu3 (CIEKTpoHOTOMETPHS U JIp.).

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Lurosuu U. K. Kypc ananurnueckoit XuMuu: ya4eOHUK CIIb.: Jlans, 2004 94
JI1.2 |I'pannb6epr U. U., Ham | Opranndeckas Xumus: y4eOHUK Cankr-IlerepOypr: | DnexTpoH
H. JI. Jlans, 2023 HBIA
pecypc
JI1.3 | Hurmarymmma H. T dusrueckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Cankr-IlerepOypr: | DnekTpoH
Jlanb, 2022 HBIN
pecypc
JI1.4 |T'enppman M. U., Xumusi: yueOHUK Cankr-IlerepOypr: | DnexkTpoH
IOctpatos B. I1. Jlans, 2025 HBII
pecypc
6.1.2. JlononHUTE/IbLHAS JIUTEPATYpPa
ABTOpBIL, COCTaBUTEIN 3arnaBue W3natenscrBo, roa | Komuu-Bo
JI2.1 | Xomuenko I'. IT,, Heopranmueckas XuMust: yaeOHUK CII6.: UTK 50

Hurosuu U. K.

I'panwur, 2009

6.3.1 IlepevyeHb MPOrpaMMHOro odecne4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | SuperNovaReaderMagnifier

6.3.1.4| Visio 2016

6.3.1.5|7-Zip

6.3.1.6 | CpaBounas npaBoBas cuctema Koncynsrantllinroc

6.3.1.7 | OnexTpoHHSBIH Hepuoguueckuil cnpaBouHuk «Cucrema ['apanT»

6.3.1.8 | OfficeStandard 2010

6.3.1.9 | OfficeStandard 2013

6.3.1.1 | OC Windows 7

6.3.1.1 | OC Windows 8

6.3.1.1 | OC Windows 10

6.3.1.1 | mequanpourpsiBatens VLC

6.3.2 Ilepeuenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OnOIMOTEUHAs CHCTeMa H3aTensCcTBa «Jlanby. IloHOTEKCTOBAs AIIeKTPOHHAs: OnbIHOTEKA.

VHnuBHIyanbHBIN HEOTpaHHYCHHBIH TOCTYN Yepe3 (GUKCHPOBaHHBIN BHeIIHUA [P anpec akaneMuu HeOorpaHHYCHHOMY
KOJIMYECTBY MOJT30BATENEH U3 JTF000W TOYKH, B KOTOPOH UMeeTcs AOCTyI K cetr aTepHeT.http://e.lanbook.com

6.3.2.2 | DnexkTpoHHbIH nepruoaudeckuii cnpaBodHuK «Cructema APAHT». [TomHOTEKCTOBBIH, 0OHOBIAEMBIH. JlOCTyI MO
JIOKaJIbHOU CETH aKaJeMHUH

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIA)

AynuTopust Bun pabot

Hasnaucnue

OcCHaIIEHHOCTh

322 Jlex

YuebOHast aynuTOpus

nocoous

CTOJ'ILI, CTYJIbd YUCHHUYCCKHUC,

JEMOHCTPALIOHHOE  000pynOBaHHE
(mpoextop ACER (1 mT.), mndposas uHTEpakTHBHAs Mocka (1 mT.),
nepcoHanbhblii  kommeiorep ACER (1 mrt.) u y4eOHO-HArIsAHBIE




Ixad co choenuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
IIUIICTKY, IITAaTHUBBI, MEPHBIC CTaKaHbl, XUMHUYECKHE peakTuBbl) (1
mrT.), mKag BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
427 JIab VYueOHast aynutopust ocHoBaumit» (1  mmr.), Tabmuma  «[lepmommdeckas  cucreMa
MenpneneeBa» (1 mrT.), gocka kinaccHas (1 mr.), cronsl TabopaTOopHbBIE
(5 mT.), Tabyperku (19 mir.), cron mpemnoaaBatens (1 IIT.), pakOBHHA
(1 mt.), cryn /m (1 mmT.)

Cronsl (28 mwT.), cTymbst (48 mT.), mIKad U CTETaXXH C JUTEPATYpOH,

1-204 CP IMomemienne s KOMITBIOTEPHAsT TEXHHKAa C BO3MOXKHOCTBIO TOJAKIIOUCHHS K CETU

camocrosTenbHoi padoter | "HMHTepHeT" n  olecriedueHMEM  JocTyna B 3JEKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BATENBHYIO CpEy OpraHu3anuu(4 mrT.).

KoMmbrotepHasi TEXHHKa C BO3MOXHOCTBIO IOJKIIOUCHUS K CETH

"UnTepuer” u  olecrmeueHWeM  JocTyma B 3JEKTPOHHYIO

2-201 CP Tomenierme pius nHGOPMAIIMOHHO-00pa30BaTEeIBHYI0 Cpely OpraHu3anuu (HOyTOyk (2

CaMOCTOATENHHOM PabOTHI o
mrt.). JlabopaTtopHble YCTAaHOBKH JUISI HAYYHBIX HWCIBITAHUH IIpH

BBINOJIHEHUH AUCCEPTALIMOHHBIX paboT (4 mT.)

8. METOAMYECKUE YKA3ZAHUS JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOAY.JIST)

Crenudukoit 3a0unoit Gopmbl 00yueHus: sBisieTcst mpeobiagaroniee KOJIUUYECTBO YAaCOB CaMOCTOSATENBHONH pabOThI MO CpaBHEHUIO C
ayIUTOPHBIMM 3aHSATHAMH, I[IO3TOMY METOJIMKAa H3y4yeHMs Kypca IpelycMaTpuBaeT Hapsly ¢ JEKUMSIMH M J1a0opaTOpPHBIMU
3aHATHAMH, OPTaHU3AINI0 CAMOCTOSATEIBHON pabOTHI CTYAEHTOB, IIPOBEICHNE KOHCYIBTAINH, IPOMEXYTOTHOTO (JOpM KOHTPOJIS.
CTymeHTHl, H3ydalomue IUCHUILUINHY «XUMHS», AOJDKHBI OO0JIafaTh HaBBIKAMH DPA0OTHI C y4eOHOW NUTEepaTypoil M IPYTHMHU
WHGOPMALIMOHHBIMA HCTOYHUKAMM, B TOM YHCIE, HUHTEPHET-CaiiTaMu, a TaKKe BJIaJeTb OCHOBHBIMH METOJAaMH, TEXHHUKOH U
TeXHoJIoTHel coopa u 00paboTKy HHPOPMAITUHL.

CaMmocrosiTenbHass paboTa CTYJICHTOB 3a04HOW (OpPMBI OOYydeHHs JOJDKHA HAYMHATHCS C O3HAKOMIICHHS ¢ paboded mporpammoit
JUCLUIUINHBIL, B KOTOPOW MEPEYHCIeHbl OCHOBHAs M JIOTIOJIHUTEIbHAs JUTEpaTypa, ydeOHO-METOAWYECKUE 3aJaHus HEOOXOAUMBIE
JUTSL M3Y4EHHS TUCIUIUIMHBI 1 Pa0OTHI HA Ta00PATOPHBIX 3aHSATHSX.

IIpenomaBatens B mpomecce ayJUTOPHBIX 3aHATHH OCBENIAeT OCHOBHBIC KIIIOYEBBIC TEMBl AMCHUIUIMHEI M oOpariaer BHHIMaHHE
CTyAEHTOB Ha TO, YTO OHM JOJDKHBI BCIIOMHUTH U3 paHee MONydIECHHBIX 3HAHHU.JI3ydeHHe KakHOH TeMbl CleAyeT HauyHHATh C
BHUMATENBHOIO O3HAKOMJIEHHsI ¢ HaOOpoM BompocoB. OHU OPUEHTHPYIOT CTYIEHTa, MMOKa3bIBaIOT, YTO OH JOJDKEH 3HAaTh M0 JAaHHON
teme. Crieyer MMeTh B BHAY, YTO YUEOHHK WIIM ydeOHOE MOCOOWE MMEET CBOIO JIOTHKY ITOCTPOSHHS: OJHH aBTOPHI Oojiee IITHPOKO,
a apyrme Oojee y3KO pacCMaTpUBAIOT Ty HIM HMHYIO TpoOimeMy. [Ipm m3ydenmm nr000# TeMbl pabouel NmporpaMMbI CIETyeT
MOCTOSIHHO OTMEYaTh, KaKHue BOMPOCH (MyCThb B WHOW JIOTHYECKOH MOCIEN0BATEIbHOCTH) PACCMOTPEHBI B JAHHOM IJlaBe ydueOHUKa,
y4eOHoro mocoOus, a kakue omymieHsl. [lo 3aBepmieHUM paOOTHI HAJ Y4eOHHUKOM [OJDKHA OBITH SICHOCTH B TOM, KaKHE TEMEL,
BOIIPOCHI TIPOTPAaMMBI Y4eOHOTO Kypca BBl YK€ H3y4WIM, a Kakhe IPeACTOMT H3Yy4UTh II0 JAPYIHM HCTOYHHKaM. B ciydae
BO3HUKIIUX 3aTPyJHEHHUI B IMOHMMAaHUH Y4eOHOTO MaTepHana ClemyeT OOpaTUThCS K JPYrdM HCTOYHUKAM, TIE HU3T0KEHHE MOXKET
oKa3zaTbcs 60Jiee TOCTYITHBIM.

IToHnMaHMe W YCBOGHHE CONCpKaHUS Kypca HEBO3MOXHO 0€3 YeTKOTO 3HaHMS OCHOBHBIX TEPMHUHOB WM TOHSATHI, HCIONB3yeMBIX B
JAHHOW IHCIMIUIMHE 10 KaKHIOH KOHKPETHOH Teme. [ 3TOro CTyAEHT [OJDKEH MCIONB30BATH ONPEAETCHHS HOBBIX TEPMHHOB,
KOTOpBIE JaBaJluCh Ha JIEKIHH, a TAKKE B PEKOMEHJOBaHHBIX YI€OHBIX U HH(POPMAILIMOHHBIX MaTepUaiax.

ITpu n3yyeHuy AUCHMITIMHBL «XUMUS» CIEAYET YCBOUTH!

1.Teopernueckue OCHOBBI XUMUHU.

2 .IIpyuHINTIBL K METOABI XUMHYECKOTO aHAIIN3a.

3.IIpvHIUNIBI U METOABI XUMUYECKOTO KOJIMYECTBEHHOTO aHaau3a (IpaBUMETPHs U TUTPUMETPHSL).

4.Teopernyeckre OCHOBBI (DPU3UKO-XUMHUYECKHX (MHCTPYMCHTAJIBHBIX ) METOJOB aHANW3a, WX MPUMEHECHUE IS OIpEACICHUS
Ka4eCTBECHHOTO Y KOJIMIECTBEHHOTO COCTaBa aHATH3UPYEMBIX 00BEKTOB.

CoBpeMeHHbIE CPENCTBA CBSI3U IMO3BOJISIOT CTPOUTH B3aUMOOTHOIIEHHSI C MPEMOAaBaTeNieM U BO BpPeMsSl CaMOCTOATENLHOW paboThI ¢
TIOMOIIBI0O MHTEPHET-BUACO-CBA3M, a HE TOJBKO BO BpEMs ayJUTOPHBIX 3aHSATHH M KOHCYIbTAWHA. [ mpoIyKTHBHOTO OOIICHMS
CTyIEHTy HEOOXOJWMO BJIAJEeTh HABBIKAMH JIOTHYHOTO, IIOCICIOBAaTENbHOTO ¥ TIOHATHOTO W3JIOKEHHS CBOETO  BOIIPOCA.
JKenarensHo, 4TOOBI CTYAEGHT 3apaHee HAaIMCal 3JIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCIMI MHTEPECYIONIHE €ro BOIPOCHI WU
BOTIPOCHI, HM3Y4EHHE KOTOPBIX NPEACTABISETCS €My 3aTPYAHUTEIbHBIM. OTO JacT BO3MOXKHOCTH IPENOJaBaTeN0 ONEpaTHUBHO
OTBETUTH CTYACHTY IT0O HHTEPHET-CBA3HU 1 00JIee KaUYeCTBEHHO ITOITOTOBHUTHCS K MOCIIEIYIONIAM 3aHATHSM.

ITonHBIA KOHCIIEKT JEKNWHA W 3aJaHUil JUIS CaMOCTOSITENIBHOW pabOTBHl CTYIACHTOB, Jpyrue HEOOXOIUMBIE METOIUIECKHE
PEKOMEHIAINH Pa3MelleHbl B ceTi VIHTepHeT.

Heo0xoauM0O OTMETHTB, YTO CaMOCTOSITENbHas paboTa C JIMTEpPaTypOld M MHTEPHET-MCTOYHHKAMU HE TOJBKO MOJIe3HA KaK CPENCTBO
Oomee TIYOOKOTO HW3y4eHHs JIIOOOW IUCIMIUIMHBI, HO ¥ SBISIETCd HEOThEMJIEMOW dYacThio Oymymed mnpodeccHoHaIbHON
JIeATeIIbHOCTH BBIITYCKHIKA OaKajaBpuara.

MIPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



