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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
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ayAUTOPHBIE 3aHATH 16
CaMOCTOsTebHAs paboTa 88
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Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM
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Jlexuuu
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[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
14.06.2023 r., mpoTtokoa Ne 17.

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 | opMupoBaHE HABHIKOB HCIOJIH30BAHUS XUMHUECKAX 3HAHUHN U YMEHUH ISl YCTISITHOTO M3Y4eHHUS TIOCIIEAYIOINX
00LIeHAYYHBIX U CIIEUUATBHBIX JUCUUILINH, a B JAJIbHEHIIeM — JUIsl YCIIEITHOW TBOPUYECKOH NIESITebHOCTH CIIeIMaIiCTa.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

Hukn (pazgen) OIOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI IIOATOTOBKE 00yYaI0IEroCs:

2.2 | JucuMJIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHME JAHHON AMCUMIJIMHBI (MOAYJIAA) HEOOXOAUMO KaK
npeauecTByoLee:

2.2.1 |T'uppaBnuka ¥ THAPOITHEBMOIPHBO

2.2.2 |TuapaBnuvecKre U MHEBMATUIECKUE CHCTEMBI TPAHCIIOPTHBIX M TPAHCHIOPTHO-TEXHOJIOTHYECKUX MAIIMH H
obopynoBanus (TuTTMO)

2.2.3 | InkeHepHas 3KOJIOTHUS

2.2.4 | MapkeTuHr

2.2.5 | ObcnyxuBaHUE U PEMOHT aBTOMAaTHYECKHX KOPOOOK mepenay

2.2.6 | OOu1ast HNEKTPOTEXHUKA U SIEKTPOHHUKA

2.2.7 | ConpoTHBIEHUE MaTEePHATIOB

2.2.8 | Teopust MeXaHU3MOB M MaIIHH

2.2.9 | YueOHast mpakTHKa, 03HAKOMUTEIbHAS IPAKTHKA

2.2.10 | OnexrponnKa u 31ekrpoobopynosanue TuTTMO

2.2.11 | leranu MaluH U OCHOBBI KOHCTPYUPOBaHUS

2.2.12 | KomnbrotepHOE MOAETMPOBAHUE

2.2.13 | Kontponb u guarHoctuka TuTTMO

2.2.14 | Metpororus, cTaHIapTH3AIMS U CEPTHDHUKAITHS

2.2.15 | HagexxHOCTh TEXHUYECKUX CHCTEM

2.2.16 | OcHOBBI TEXHOJIOTUH MPOU3BOACTBA U peMoHTa TuTTMO

2.2.17 | Tunax u 3KCIuTyaTaIys TEXHOJIOTHYECKOT0 000pYy/I0BaHUs

2.2.18 | [In¢poBbIie TEXHOJIOTUH B TEXHHUYECKOM CEPBHUCE

2.2.19 | OkcmmyaTallMOHHBIE MaTEPUaIbI

2.2.20 | Opranusanus cepsuca TuTTMO

2.2.21 | [IpousBoacTBEHHAs MPAKTHKA, IKCIUTyaTallMOHHAs IPAKTUKA

2.2.22 | TennoTexHuka

2.2.23 | Texunonorus Boccranosienus neraieii TuTTMO

2.2.24 | BropuuHBIil pbIHOK TPaHCIIOPTHBIX CPEICTB

2.2.25 | Opranu3anus U TEXHOJIOTUS (PUPMEHHOTO CepBHCca

2.2.26 | [IpousBoacTBEHHAs IPAKTHUKA, IPEIAUIIIIOMHAs IPAKTHUKA

2.2.27 | PeMOHT CHUJIOBBIX arperaToB U TPAaHCMHUCCUIL

2.2.28 | TIOHUHT TPaHCIOPTHBIX CPENCTB

2.2.29 | YnpaBrneHue TEXHUYECKUMH CUCTEMAMHU

2.2.30 | Okcnepruza TuTTMO

3. KOMIIETEHI[HM OBYYAIOILETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCIUATLIAHBI
(MOJY.JIST)

VYK-1. Cnoco6eH ocyIecTBIsITh MOUCK, KpUTHYECKUH aHaIu3 U CUHTE3 HH(OpMAIUY, TPUMEHSITh CUCTEMHBII MOAX0 IS
peIleHHUs TIOCTABJICHHBIX 32149

VK-1.1 3naer: MeToiMKH MOKCKa, cOOpa 1 00pabOTKH HH(DOPMALIMH, METO]] CHCTEMHOTO aHAIH3a

VYK-1.2 YMeer: npuMeHATh METOTUKH HOUCKa, cOopa, 00paboTK HH)OPMALIUH, CHCTEMHBIHN MMOIXO/ JUIS PEIICHHUS TOCTaBICHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUECKUI aHAIM3 M CHHTE3 HH(OPMALUH, TOTYI€HHON N3 aKTYaJIbHBIX POCCHICKHX U 3apyOeKHBIX
HCTOYHHKOB

YK-1.3 Mmeer HaBHIKH: TIOHCKa, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTE3a HH(pOpManuy, A PEIICHNS
MOCTaBJICHHBIX 3a/1a4

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

OIIK-1.1 JIemoHCTpHpYeT 3HAaHHE OCHOBHBIX 3aKOHOB MATEMAaTHUECKHX M €CTECTBEHHBIX HayK, HEOOXOIUMBIX JJISl pEILICHUS
THIOBBIX 3a/1a4 MPo(ecCHOHAILHON e TeIEHOCTH




OIIK-1.2 Mcnonb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX M €CTECTBEHHBIX HAYK IS PELIeHNUs CTaHIAPTHBIX 3a71ad B
00J1acTH 3KCIUTyaTallui TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTHYECKUX MallliH

OIIK-3. CnocobeH B ctepe cBoeii mpodecCHOHANBHOM AeITENFHOCTH MPOBOIUTH U3MEPEHHs U HaOoaeHust, 00padaThIBaTh U
HPECTABIATD SKCIIEPUMEHTAIbHBIC TaHHBIE M PE3Y/IbTAaThl HCIIBITAHHH;

OIIK-3.1 Mcnone3yer cCOBpeMEHHBIC METO/IbI IKCIICPUMEHTANIBHBIX HCCICIOBAHUN 1 HCIBITAHIH B TPO(PECCHOHANBEHON

JACATCIIbHOCTHU

OIIK-3.2 ITox pyKOBOJICTBOM ClielHasICcTa O0JIee BEICOKOH KBAMM(HUKAIINH YIaCTBYET B TIPOBEICHUH IKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUSX MPOLECCOB U UCTIBITAHUAX B MPO(ECCHOHANBHON IeITEeTbHOCTH

B pe3ysbTaTe ocBOeHUSs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1 (3HaTh:

3.1.1

-OCHOBHBIC IOHATHUA U 3aKOHBI XUMHU, DJICKTPOHHOC CTPOCHUC ATOMOB, CTPYKTYPY TICXD um. HI/I MeHL[eneeBa, OCHOBBI
TCOpUHU XHMHYCCKOU CBSI3H B COCAMHCHUAX Pa3HBbIX THIIOB, OCHOBHBIC 3aKOHOMEPHOCTH MMPOTCKAHUA XUMHNYCCKUX

TIPOIICCCOB U XAPAKTCPUCTUKU PABHOBECHOTO COCTOAHMA, KOJIJTUTATUBHBIC CBO¥CTBa pacTBOpPOB, TCOPUIO
SHCKTpOJII/ITI/ILIeCKOf/'I aucconranu, OCHOBHBIC 3aKOHOMCEPHOCTU DJICKTPOXUMUU.

3.2 | YmeTh:

3.2.1
JeATebHOCTH.

- OCYIIECTBIIATH IIOCTAHOBKY M PEIICHHUE 3a/1a4 C UCTIOIB30BaHNE 3HAHUH 110 XMMUH B 00JIaCTH MPO(eCCHOHAIBHOM
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NmeTh HABBIKH ¥ (WJIM) ONBIT AeATEIbHOCTH:

3.3.1
npodeccuoHaNbHOMN NeTeTbHOCTH.

-METO/IOB BBIITOJTHEHHS 3JIEMCHTAPHBIX JTA00PATOPHBIX (GU3UKO-XUMHUYECKIX HCCICIOBAaHUMN B 00JIaCTH

4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.
Paznen 1. Beenenue. CTpoeHne BeuecTsa
IIpeamer u 3HaYeHUE XMMUU B Pa3BUTUU 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 YuebHas
TeXHUKA. OCHOBHBIE IIOHITUS U 1.2 VK-1.3 JI1.3 JICKYCCHS
KOJIYECTBEHHBIC 3aKOHBI XUMUH /JIek/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 4 YK-1.1 VK- JI2.1 0 0 Ormpoc.
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 Pabora B
KOJINYECTBEHHBIE 3aKOHBI XUMUH /J1ab/ OIIK-1.1 MaJIbIX
OIIK-1.2 rpymnmnax.
OIIK-3.1 3amuTa
OIIK-3.2 nmabopaTopHOit
padoTsl
IIpenmer 1 3HaYeHUE XUMUHU B Pa3BUTHU 1 10 YK-1.1 VK- JI2.1 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3
KOJINYECTBEHHBIE 3aKOHBI XUMUH /Cp/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CrtpoeHue aToMa U IIepuoInYecKas cucTemMa 1 2 YK-1.1 VK- JI2.1 0 0 YueOnas
J.N. Menneneesa /JIex/ 1.2 VK-1.3 JIFCKYCCHS
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CtpoeHue aToMa U epruoJryecKas cucTeMa 1 10 YK-1.1 VK- JI2.1 0 0 TectupoBanue
JI.1. Menneneesa /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
Xummaeckas cBs3b /Cp/ 1 4 YK-1.1 VK- J12.1 0 0 TecrtupoBanue
1.2 VK-1.3
OIIK-1.1
OIlK-1.2
OIIK-3.1

OIIK-3.2




Pa3znen 2. O01mue 3aK0HOMEPHOCTH
XHMHYECKHX MPOLEeCcCOB

DHepreTrka XUMHYECKHX Mporieccos /JIex/

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

J12.1

VuebHas
JICKYCCHSI

DHepreTrka XUMHIeCKuX mporieccos /Cp/

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

J12.1

TecrtupoBanue

Xumnueckast knHeTrka. CKOpOCTh
XUMHUecknx peaknuii. Karamms /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

Xummueckoe paBHoBecue /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

Paznen 3. PacTBopbl

PactBopsl. [lucnepcHbie cuctemsl /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

Teopus 3IEKTPOIUTUYECKOM
nuccouuanyu /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

Bonopoanesiii mokaszarens /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

Pa3znen 4. OkucanTebHO-
BOCCTAHOBHTEJIbHbBIE H
JIEKTPOXHMMHUYECKHE MPOLECCHI

OKHUCIUTETIEHO-BOCCTAaHOBUTEIIBHBIE
npomeccs! /JIex/

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

J12.1

VYuebHas
JICKYCCHSI

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC
nporiecchl /J1a6/

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

2.1

Omnpoc.
PaGora B
MaJIBIX
rpyIax.
Samura
nabopaTopHOH
paboTHI




OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC
mporieccel /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

DIEKTPOXHUMHYECKHE POLIECCHI.
Onexrponms /Cp/

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

J12.1

TectupoBanue

XuUMHUYeCKUe UCTOYHUKHU 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

TecrtupoBanue

Koppo3swus u 3ammra Meramios /Cp/

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

J12.1

TectupoBanue

Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHUMHH

Cocras, cBoiicTBa u nepepaboTKa
oprangeckoro Torumsa /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

CBoiicTBa ¥ IPUMEHEHHE MOJIMMEPOB U
onromepos /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

Paznen 6. Xumnueckast uieHTHHPUKAIUSA U
aHaJIM3 BellecTBa

KauecTBeHHBIN U KOJIMYECTBEHHBIN
anamms /Cp/

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

J12.1

TecrupoBanue

XuMudeckuit, GU3NKO-XUMUICCKUH 1
(busndeckuii
aHaJN3; aHAIUTUYECKUN CUTHAII

/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

Paznen 7. Koutpoanb

Kontpois /3auérCOn/

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

J12.1

Ormpoc.
[TucemenHnas
pabora.
TectupoBanue.

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

VYueOHb1id Momyns 1. Beenenne. CTpoeHHe BelecTBa
1. OcCHOBHBIE XUMHUYECKHE MOHATUSA. MaTepus 1 BemecTBo. ATOM, MOJIEKyJa, XUMHYECKUI 351eMeHT. BaneHTHOCTh U




CTEIEHb OKUCJICHHS dJIEMEHTa. ATOMHAs U MOJICKYJIIpHas MAacCChI. KonmyecTBo BemecTBa — MOJIb.

2. ATOMHO-MOJIEKY/IpHask TEOPHsl, 3aKOH COXPAHEHMs Macchl U SHepruu, [leprnoandeckuil 3aKOH, TEOPUS] XUMHUYECKOTO
CTPOEHUS BELIECTBA. 3aKOH ABOTraipo U €ro clelcTBuUs, ypaBHeHHe MenaeneeBa-Knanelipona.

3. DOPMYITUPOBKU CTEXHOMETPUIECKUX 3aKOHOB XUMHU: MOCTOSHCTBA COCTABOB, SKBUBAJICHTOB. [I0HATHE XMMHUECKOTO
SKBHUBAJIEHTA 3JIEMEHTA U cOeUHEeHUs. MosipHas Macca SKBUBAJIEHTA U MOJISIPHBIM 00beM SKBHBAJICHTA.

4. Oo6uee npezcraBieHre 06 arome. DIeMEHTapHbIE YacTULBI aTOMa, AaTOMHOE SIAPO, U30TOIIBI, H300aphl.

5. IloBenenue snekrpoHa B arome. KBaHTOBBIN XapakTep U3MEHEHUN 3Hepruu. JIBOMCTBEHHAs MPUPOJA HIIEKTPOHA.

6. I'maBHOe u opOHTaNBEHOE KBAaHTOBBIE YMCIAa. MarHUTHOE KBaHTOBOE 4ncio. CIMH 3JIeKTPOHA U CHMHOBOE KBAaHTOBOE
yrcio. CxeMa CTpOCHUs 3IEKTPOHHON 000JI0UKHM aTOMa 10 YeThIpeM KBaHTOBBIM uucnaMm. [Ipuniun [laynn.

7. OmnmcaHne 3IEKTPOHHOH 000J0YKH aToMa 3JIEKTPOHHBIME (OPMYITaMH M 3JIeKTpoHOrpadudeckuM MetonoM. [Ipasmio
T'ynna.

8. 3amnonHeHne 3MeKTPOHAMHU YHEPreTHUECKUX COCTOSHHM aToMa COITacHO MPHHIMITY MUHUMYyMa 3Hepruu. IIpasuna
Kneukosckoro. ITops 1ok 3an0MHEHUS SIEKTPOHAMU SHEPTETUUECKUX YPOBHEN U TIOAYPOBHEIA.

9. $-, p-, d-, f-37IeMeHTBI. DNEKTPOHHAs CTPYKTYpa aTOMOB M MEPHOANYECKAsi CHCTEMa XMUMHYECKUX DJIEMEHTOB.

10. Iepuonudeckuii 3axoH 1. 1. Menneneesa. CoBpeMeHHast (GOopMynHupoBKa 3akoHa. [IpydrHa NepHOIUYHOCTH M3MEHEHHUS
CBOMCTB 2JIEMEHTOB U UX COCIUHEHUIL.

11. CTpyKTypa NEepuOJUYECKON CHCTEMBI 3J€MEHTOB. Ilepuoabl, rpynmsl, noarpynnsl. Ilepuoauyeckoe U3MEHEHHUE CBOMCTB

XMMHYECKIX 3JIEMEHTOB. Pajuycsl aTOMOB M HOHOB. DHEPIUs HOHMU3AIMU. DHEPTHs CPOJCTBA K AJICKTPOHY.
DNEeKTPOOTPUIATENIEHOCTb.

12. KucinoTHo-0CHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE CBOWCTBA BEIIECTB. VI3MeHEeHHE KHUCIOTHO-OCHOBHBIX H
OKHCIIUTENEHO-BOCCTAHOBUTEIFHBIX CBOWCTB BEIIECTB B 3aBHCHMOCTH OT CTEIICHN OKUCIICHHS 3JIEMEHTa, OT TIOJIOKEHHUS B TaOIIHIIe
. . Menneneesa.

13. Xumudeckasi cBs3b. YCJIOBUS ee 00pa30BaHUs, NIPUPOJA U MapaMeTphbl CBA3U.

14. KoBanentHas xumudeckas cBsi3b. OTHOIIEKTPOHHBIN MeXaHU3M ee oOpazoBaHus. KpaTHoCTh cBsi3u. JIOHOpHO-
AKIEITOPHBIN MEXaHU3M 00pa30BaHMS KOBAICHTHOH CBSI3H.

15. HacplmaemMocTh 1 HanpaBIeHHOCTh KOBAaJIEHTHOW CBSI3H. SP-, SP2-, Sp3-rHOpuAM3aLus JIEKTPOHHBIX 00JaKOB U
NPOCTPaHCTBEHHAST KOH(MHUTYPALUSI MOJEKYII.

16. [TonsipHas u HenoJisipHasi KOBAJICHTHASI CBA3b. /IMMIONBHBIM MOMEHT CBSI3M U MOJIEKynbl. ['eomerpudeckas CTpyKTypa
MOJIEKYIL.

17. VoHHas cBs3k U ee cBoiicTBa. [IOHITHE 3IEKTPOOTPUIIATEIBHOCTH. MeTanyecKkas CBsA3b, e 0COOCHHOCTH.

18. Bonoponnas cBsi3p U ee BIHMSHHE Ha (pU3NYECKHE M XUMHUYCCKHE CBOMCTBA MOJIEKYNI. MeXMOIEKyIIpHOE
B3aUMOJICHCTBUE.

19. CtpoeHre U CBOMCTBA KOMIUIEKCHBIX COCAMHEHHH, UX YCTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBO¥iHBIE COIH.
Y4ebnsrit Momynb 2. O0mHe 3aKOHOMEPHOCTH XUMUYECKHX TPOIIECCOB

20. OCHOBHBIE NOHATHS XUMUYECKON TepMOAMHAMUKN. BHYTpEHHsS SHEprUs M HHTANbIHA CUCTeMBL. IlepBbIii 3aKkoH
TEPMOANHAMUKH.

21. Terutossie 3 dexTsl xuMuuecknx peaknuii. Terrora (3HTANBINA) 00pa30BaHMI XMMUYECKAX COCANHEHHH. 3aKOH
JlaBya3be-Jlamnaca. OCHOBHOM 3aKOH TEPMOXMMHUU — 3aKOH l'ecca U ClIeACTBUS U3 HETO.

22. Ountponus. HanpaBneHne XUMHYECKHX MPOLECCOB B M30JIMPOBAHHBIX CHCTeMax. BTopoil 3ak0oH TepMOIMHAMUKY.
23. Oneprust [n66ca. Hanpasienne u npeen caMOIpPOU3BOJILHOTO TEUEHNS! XMMHYECKUX PEAKIHUH.

24. CKOpOCTb TOMOI€HHBIX pEaKIUi. 3aBUCUMOCTh CKOPOCTU OT KOHILEHTPALUU PEATHPYIOIIUX BELIECTB. 3aKOH JEHCTBUS
Mmacc. KoHcTaHTa cKOpOCTH peaklyu.

25. 3aBHCHMOCTb CKOPOCTH PEaKLMU OT TEMIIEPAaTyphl M IPUPOJBI pearnpyromux BemecTs. [Ipasuio Baur-T'odda.
26. CKOpOCTh TETePOTeHHBIX XMUMHUYECKMX peaknuil. X ocoGeHHOCTH.

27. OO6patumMblie 1 HeOOpaTHMBIE peakiuu. XuMIdeckoe paBHoBecue. KoHcTaHTa paBHOBecus. CMelleHHE paBHOBECHS,
npunuun Jle [larense.

28. Konebatenbuple peakunu (nepuogudeckue peakunu). Komebanust KOHIEHTpaMii HEKOTOPBIX IPOMEXYTOYHBIX

COEZIMHEHUH U COOTBETCTBEHHO CKOPOCTEH peakuuil.
YuebHslit Moayns 3. PacTBOpsI

29. PactBopsl. Crioco6b! BeIpaXkeHHs KOHIEHTPALMU PacTBOPOB (IPOLIEHTHAS, MOJISIPHAs, HOPMAaNbHasl, MOJISUTbHAS, THT).
PactBopumocTs.

30. CBoiicTBa NCTHHHBIX pacTBOpoB. 3akoHEI Paynsa u Baut-T'odda.

31. PactBops! anexTponuToB. Teopurs AJIEKTPOIUTUUECKON IHUCCOLMALINN.

32. CunbHble U crabble 31ekTposnThl. CreneHb aucconuanuu. Koncranra qucconuanyuu. ManopacTBOPUMBIE JIEKTPOIIHTHIL.
IIpomssenenue pacrsopumoct (I1P).

33. Honoobmennsle peakuuu. [IpaBuna HamucaHUsS HOHHBIX YpaBHEHHI peakIuii.

34. KucnoTsl, 0cHOBaHMS U COJIU C TOUKH 3PEHHs TEOPUH DIEKTPOTUTUUECKOH AHCCOIMAIMH.

35. DneKTpoarTHYeCKas Auccoluanys Boasl. MloHHOE mpousBeneHue Bobl. BogopoaHblil oka3aTens.

36. Knaccuduxarys TucnepcHbIX CHCTeM. MUKpPOTeTepOTeHHBIC CHCTEMBI — CYCIICH3HH, IMYNBCHH, TIEHBI, a3PO30IIH.

Yuebnslit Moaynb 4. OKHCAUTENEHO-BOCCTAHOBUTEIbHbIE

Y DJIEKTPOXUMHUYECKHUE MPOLIECCHI

37. OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakunu. CteneHb okucieHus. OKuciIuTenb, BoccTaHOBHUTENb. [Ipoieccs
OKHCJICHUS U BOCCTAHOBJICHHMS.

38. Bo3HHKHOBEHHE ABOWHOTO 3JICKTPUYECKOTO CJIOSl HA TPaHMIIE METAJI—BOA, METAIII—PAcTBOP. DJICKTPOIHBIC
noteHmabl. CTaHIapTHBIA BOJIOPOIHBIN 3JIEKTPOI. Ps1 cTaHIapTHBIX JIEKTPOIHBIX MTOTCHIIUAIOB. Y paBHeHne HepHera.

39. Teopust TanbBaHUYECKUX JJIEMEHTOB. MenHO-IIMHKOBBIN 3neMeHT Janmans Skoou. DJIC ranpBaHUUECKOTO DIIEMEHTA.
SBnenus nonsipuzanuu U aenosisipusanuu. KoHIeHTpalmoHHbIN rajlbBaHUUECKUI 2JIEMEHT.




40. CymHOoCTh 271eKTponn3a. KaToaHble U aHOAHBIC MIPOLECCH MPU dJEKTPOJIM3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB AJIEKTPOIUTOB. 3akoHbl Dapanes. Beixoa 1o Toky.

42. Kopposus meramnos. Knaccudukanusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMUYECKONW U AJIEKTPOXUMHUIECKON
Koppo3uu. DakTopsl, OMpeeNsone CKOPOCTh KOPPO3UU. MeTo bl 3alUThl METAJUIOB OT KOPPO3UH.

43. XUMHUYECKUE UCTOYHUKHU dJeKTprueckor sHeprun (XUID). IlpuHimn aAefcTBUS CBHHLOBOTO KHCIOTHOTO
akkymyssitopa. [IpuHIun 1eHCTBUS MIEIOYHOTO KeJIe3HO-HUKEIEBOT0 aKKyMYJIsITOpa.

44. IMpuHIMT KEHCTBHS XKene3HO-MapraHIeBOTO TalbBaHWYECKOTro 31eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHbBIE 37€MEHTHI.
IIpuHiun neficTBys KUCIOPOIHOBOAOPOJHOTO TOIUIMBHOTO 3JIEMEHTA.

45. [lonsatue o xaTanu3e U Kataau3aTopax. | OMOTeHHBIM M reTEepOreHHbId KaTain3. MexaHu3M JNeWCTBUS KaTalu3aTopa.
HNHTHOUTOPHL.

Y4eOHBII MOIYIh 5. DIEMEHTH OPraHUYECKOH XUMHU

46. [Tomumepsl 1 OTUTOMEPHI — OTJIMYKE, MOJyYeHHE ¢ MOMOIIBIO PeaKUUi MOIMMEPU3alliH U TTOJIMKOHICHCALUH,
KJIacCU(pUKAINs, CBOMCTBA, OTACIbHBIC TPEICTABUTEIH.

Y4eOHbIi MOIyIb 6. XuMndecKas HICHTH(GUKAINSA U aHAJIHU3 BEIIeCTBa

47. Merasisl, UX PacIpOCTPAHEHHOCTD, MONydeHUE, (pU3MUecKue U XUMHYIECKHEe CBOMCTBA. XUMHUYECKHUI aHAIU3 —
KaueCTBEHHBI aHAIN3 KATHOHOB METAJIIOB.

48. AHaTUTHYECKUH CHTHAN KaK 3aBHCHMOCTB JOCTYIHBIX H3MEPEHHIO KOJMYECTB BEIIECTB OT MX cocTaBa (crocod
PETUCTPAIIK KOJTWMIESCTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. DU3NKO-XUMHUUECKUHA aHanu3: XpoMaTtorpadus (OymaskHasi, KOJIOHOUYHAsI, TOHKOCIONHAS, Ta305KUIKOCTHAS U Ap.);
3NEKTPOXUMHUYECKUE METOIbI aHAIN3a (TUTPUMETPHUYECKHH, KOHITYKTOMETPHUYECKHUI, TOTEHIIMOMETPUIECKHIA).

50. Omnveckuii aHAIH3 (CIEKTPO(YOTOMETPHS U Ip.).

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K 3K3aMeHYy

He mpexycMoTpeHO yaeOHBIM IITAaHOM.

5.3. TeMaTHKa KypCcOBbIX PadoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM IITTAHOM.

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

Bomnpocs! U1 oLieHKH 3HaHUI TEOPETUUECKOTO Kypca

Yuebuslit Moxyns 1. Benerne. CTpoeHue BemecTsa

1. OcHOBHBIE XUMHYECKHE TOHATHSL. MaTepus U BeIeCTBO. ATOM, MOJEKylla, XUMHIECKHH 37IeMEHT. BalleHTHOCTE U CTeNeHb
OKHCJIEHUS JeMeHTa. ATOMHAs U MOJIEKYNIsApHas Macchl. KoanuecTBo BelecTBa — MOJIb.

2. OcHOBHBIE TIOJIOXKEHUS X POPMYITHPOBKU (PYHIAMEHTAIBHBIX XUMHUECKUX TEOPHI M 3aKOHOB: aTOMHO-MOJIEKYIISIpHASI TEOPHS,
3aKOH COXPaHEHUS Macchl U YHepruu, [lepronuaeckuii 3aK0H, TEOPH XUMUYECKOTO CTpOCHUS BemecTBa. OCHOBHBIE MOTOXKEHUS U
(hopMYITUPOBKY ra30BbIX 3aKOHOB XUMHH: IPOCTHIX 00bEMHBIX OTHOLLICHUH, ABOTaApo, ypaBHeHne MenaeneeBa-KianeipoHa.

3. OCHOBHBIE TIOJIOKEHHUS X POPMYITHPOBKU CTEXHOMETPHUCCKUX 3aKOHOB XUMHUH: ITOCTOSHCTBA COCTaBOB, SKBUBAJICHTOB, KPAaTHBIX
oTHomIeHNH. [TOHATHE XMMIUYECKOTO SKBHBAJICHTA 3JIEMEHTA M COeAMHEHN. MoJIsIpHas Macca SKBUBAJICHTA W MOJISIPHBIH
SKBUBAJICHTHBIH 00BEM.

4. O0mee npencrapieHre 00 atoMe. JJIEMEHTapHbIC YaCTHIIBI AaTOMa, aTOMHOE SIPO, H30TOITBI, H300aphl, H30TOHEI.

5. [loBenenue 3exTpoHa B arome. KBaHTOBBIN xapakrep U3MeHEeHUH 3HepTuu. [[BoiicTBeHHAas MPUPO/Ia AJIEKTPOHA. Y paBHEHHE
JIyn ne bpoitns. [Tpuanun Heonpenenennoctu [eisendepra. [Tonstre o BosHOBOM (yHKIMK. YpasHeHue llIpeaunrepa.

6. 'maBHOE M OpOUTaNBHOE KBAHTOBBIE Yicaa. MarHuTHOE KBaHTOBOE 4Kci0. CIIUH 3JEKTPOHA U CIIMHOBOE KBAHTOBOE YUCIIO.
CxeMma CTpOeHHS IEKTPOHHOH 000JI0YKH aTOMa M0 YeThIpeM KBaHTOBBIM uuciaM. [TpuHunn [aymu u crirenctBus u3 Hero.

7. OnmcaHue IEKTPOHHOW 000JI0UKU aToMa dJIEKTPOHHBIME (GOpMYIIaMu | dIIeKTpoHOTpadudeckum Meto oM. [Ipasuo ['yana.
CnuHOBas TEOpUs BAJIEHTHOCTH.

8. 3anonHeHue 3eKTPOHAMH SHEPreTUYECKUX COCTOSIHUI aToMa COIIaCHO MPUHLMIY MUHUMYyMa sHepruu. [Ipasuia
Kireakosckoro. [Topsok 3an0THEHNS 3IeKTPOHAMHI SHEPTETHUECKUX YPOBHEH B ogypoBHei. M ieanpHas u peatbHas CXEMBI.

9. O6mas 1eKTpoHHas POpMyia AaTOMOB, S-, p-, d-, f-37IeMeHTHI. DIEKTPOHHAS CTPYKTypa aTOMOB U IEPHOANIECKAsI CUCTEMA
9JIEMEHTOB.

10. 3akon Mo3mu. [Tepuonnueckuii 3akoH [I. . Menneneepa. CoBpeMeHHast popMynmHpoBKa 3akoHa. [IpuinHa MeproANIHOCTH
U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH.

11. CtpykTypa nepuoguIecKoil CHCTEeMBI 3JIeMeHTOB. [lepuosl, rpymnmsl, moArpynnsl. [lepuoguueckoe H3MEHEHHE CBOCTB
XUMHUYECKUX 3JIEMEHTOB. Paanycsl aTOMOB U MOHOB. DHEPrHsl HOHU3ALUU. DHEPIUs CPOJICTBA K DJIEKTPOHY.
DIeKTPOOTPHLATENEHOCTE. KHCITOTHO-OCHOBHEIE M OKHCIHTENIFHO-BOCCTAHOBHUTEIBHBIE CBOHCTBA BemiecTB.JIV3MeHeHNne KUCTIOTHO
-OCHOBHBIX U OKHCIIHTEITbHO-BOCCTAHOBUTEIBHBIX CBOIMCTB BEIIECTB B 3aBUCUMOCTH OT CTEIECHH OKHUCIICHUS 3IEMEHTa, OT
nojosxenus B Tabauue 1. Y. Menneneena.

12. Xumudeckas cBs3b. Y CIIOBHS ee 00pa30BaHMs, IPUPOIA U TapaMeTPhl CBSI3H. DHEPTeTHICCKHE KPHBEIC B3aHMOICHCTBYIOMINX
aTOMOB BOAOPOAA.

13. KoBanenTtHast xummdeckast cBsi3b. OTHORIIEKTPOHHBIN MeXaHU3M ee 00pa3oBaHus. [IoHATHE KOBaJICHTHOCTH JIEMEHTOB.
KpaTtHOCTb CBs13U. [JOHOPHO-aKLIENTOPHBIA MEXaHI3M 00pa30BaHHs KOBAJICHTHO! CBS3H.

14. HacplmmaeMocCTh M HaIllPaBIEHHOCTh KOBAJICHTHOH CBs3H. CTPYKTypa MOJIEKYI, G-, -, Sp-, SP2-, Sp3-THOpHIN3aII
3JIEKTPOHHBIX 00JIAKOB M IPOCTPAHCTBEHHAS! KOH(PHUTIYPAIIHS MOJIEKYII.

15. HonsipHas 1 HeNOJsIpHAsi KOBAJIEHTHAS CBsI3b. JIUMOJIBHBIA MOMEHT CBSI3H U MOJIEKYIbL. ['eoMeTpuueckas CTpyKTypa MOJIEKYIL.
16. Onucanne XUMUYIECKOH CBSI3U METOJIOM MOJICKYJISIpHBIX opouTanei. Cxema odpasoBanus H2 mo metoxy MO.

17. DHeprerudeckue cxeMbl o0pa3zoBanus MoJekyl N2 n O2 mo MeTory MOJIeKyIsIpHbIX opoutaneii (MO).

18. NonHas cBsI3b U ee CBOHCTBA. [IOHATHE 2IEKTPOBAJICHTHOCTH. MeTanyeckas CBsi3b, € 0COOEHHOCTH.

19. BonopoaHasi cBsi3b U €€ BIHSAHUC HAa (DH3HMYCCKHE M XUMHYCCKHE CBOMCTBA MOJICKY/. MeXMOJIECKYIIIPHOE B3aUMOICHCTBHE.

20. CtpoeHue 1 CBOMCTBa KOMIUIEKCHBIX COETUHEHNH, X YyCTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILUIEKCHOTO HOHA. [IBOMHbBIE




COJIH.
21. KoMIuIeMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHUE JIFOOBIX MOJIEKY/ MIIM YHaCTKOB MOJICKYJI, 00YCIIaBIMBAIOLINX
o0pa3oBaHue CrIEU(UICCKIX KOMIUIEKCOB (CITUpaICBUIHAS CTPYKTYpa OemKa).

Yuebusit Moayns 2. O6mmue 3aKOHOMEPHOCTH XMMUYECKUX IPOIECCOB

22. OCHOBHBIE TIOHATHS XUMUYECKOW TEPMOAMHAMUKYI. BHYTpEHHSS SJHEPTHS U SHTANIBIUS cucTeMbl. [1epBblii 3aKoH
TEPMOANHAMUKH.

23. TerutoBbie 3(h(HheKTHI XUMHUYECKIX peakiiid. TermroTa (SHTaNBIN) 00pa30BaHUsI XUMUIECKUX coennHeHnH. 3akoH JlaByasbe-
Jlannaca. OCHOBHO# 3aKOH TEPMOXUMHUH — 3aKOH ['ecca u CIeCTBUS U3 HETO.

24. DuTponua. HanpaBnenne XMMHUYECKUX MPOIIECCOB B H30IMPOBAHHBIX CHCTeMax. BTopoil 3akoH TepMoIMHAMUKN.

25. Dueprus ['m60ca. HampasiieHue U mpezien caMONPOU3BOJIEHOTO TCUCHUST XUMHUECKHX PEaKIINH.

26. CKOpOCTh TOMOTCHHBIX peaknuii. 3aBHCHMOCTh CKOPOCTH OT KOHIICHTPAIIUN PEarnpyIoONINX BEIeCTB. 3aKOH IEHCTBHUS Macc.
KoncTaHTa CKOPOCTH peakIuu.

27. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT TEMIIEPATYphI U MIPUPO/IbI pearnpyromux semiects. [Ipasmiio Bant-I'odda. [Tonstue 06
SHEPIUH aKTHBAINMH. Y paBHEHNE AppeHnyca.

28. CkopOCTb TeTepOTeHHBIX XUMUYECKHX peaknuil. Ix ocobeHHOCTH.

29. O6paruMsble 1 HeOOpaTUMBIE peaknuH. XuMuieckoe paBHoBecre. Koncranta papHoBecus. CMeleHne paBHOBECHS, IPHHIIUIT
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIC MOHATHSA. OTHOKOMIIOHEHTHBIC CHCTEMBI, JHarpaMMa COCTOSHHS BOABI, (h)a30BbIC IEPEXOIbI.
MATEPHAJIBI 110 XUMHWHN

31. KonebarenpHble peakiuy (ieproanyeckue peaknun). Konebanus KOHIEHTpanui HEKOTOPBIX IIPOMEXYTOUHBIX COCANHEHUH 1
COOTBETCTBEHHO CKOPOCTEH peakmuii.

YuebHslit Moayns 3. PacTBOpsI

32. PactBophbl. CriocoOb! BEIpa)KeHUsI KOHLEHTpAaLUU pacTBOpoB (%-Hasi, MOJIsipHas, HOpMasbHasi, TUTP). PactBopumocts. CBoKCTBA
WCTUHHBIX pacTBOpOB. 3akoHbl Payist u Bant-I'odda.

33. PacTBOpBI 3IEKTPOIUTOB. TeOpUs IIEKTPOJUTUIECKON JUCCOLUALH.

34. CunbHble U cnadble neKTpoauThl. CTenens nucconuanui. Koncranra aucconuannu. ManopacTBOPUMBIE dJIEKTPOIUTEI.
[Ipoussenenue pacreopumoctu (I1P).

35. NonooOmeHHBIe peaknuy. [IpaBuia HanmcaHUst HOHHBIX YpaBHEHMH peakimii. KHCIOTHI, OCHOBaHMS M COJM C TOUKH 3PCHUS
TEOPUH MEKTPOITUTHIECKON TUCCOIHAIIH.

36. DnexTpoauTHUECKas qucconuanys Boasl. loHHoe mpousBeneHue Boabl. Bogopoanslil mokasatens. ['uaponus coneil (Bce
city4amn).

37. Knaccudukarys AUCTIEPCHBIX cHcTeM. MeTo bl OTydeHNs KOJUIOMIHBIX PaCTBOPOB (IHUCIEPIHPOBAHNE, KOHACHCAIIHS).
IToBepxHOCTHBIE SIBIEHHUS, aICOPOLUS. Y CTONUMBOCTD KOJITOUJHBIX CHCTEM.

38. MuKporeTeporeHHbIe CUCTEMBI — CYCIIEH3UH, SMYIILCUH, TIEHBI, a9PO30IIH.

Y4eOnbrit Moyib 4. OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE U JIEKTPOXHUMUIECKUE MTPOIIECCH

39. Bo3HUKHOBEHHUE JBOITHOTO 3JIEKTPUYECKOTO CIOS Ha TPAaHHIE METAII—BO/a, METaII—PacTBOP. DNEKTPOIHbIE MTOTEHIHUAIBL.
CranJapTHBIN BOZOPOIHBINA 3JEKTPOI. P cTaHAapTHBIX 3IEKTPOIHBIX MOTeHIANOB. YpaBHeHue HepHera.

40. Teopus raTbBAHHYECKAX JIEMEHTOB. MeHO-IIMHKOBBIN eMeHT Jlannans Skobu. D/IC raipBaHUYECKOTO dJeMeHTa. SIBIeHus
NOJIIpU3aluy U Aenosspu3anuy. KOHIEHTpallnOHHBIN TalbBAHUYECKUH JIEMEHT.

41. CymHocTs 9nekTponunsa. KatoaHsle 1 aHOIHBIE IPOLIECCH IIPU 3JIEKTPOJIM3€ BOJHBIX PACTBOPOB AJIEKTPOIUTOB. DIEKTPOIN3
pacruiaBoB. 3akoHbl @apages. Beixos mo Toky.

42. Koppo3sus meramuios. Kimaccudrkanms Koppo3noHHBIX porieccoB. CyIHOCTE XUMHYIECKOH 1 3JIeKTPOXUMHUECKOH KOPPO3HH.
DaKTOpPHI, ONPEAENAIONIIE CKOPOCTh KOPPO3UU. METO B! 3aUTH METAIIOB OT KOPPO3UH.

43. XuMHnueckie HCTOYHUKH dekTpudeckoil sHepruu (XMD3). [Ipunnun qedcTBUs CBUHIOBOTO KHCIOTHOTO aKKyMYJISITOpa.
[MpuHIMT ZEHCTBUS MIEIIOYHOTO KEJIe3HO-HUKETIEBOTO aKKyMyJIITOpa.

44. TIpuHIUT TEHCTBUS JKeNe3HO-MapraHIIeBOTO ralbBAaHHMYECKOTO dyieMeHTa (DneMeHT Jleknaniie). TOIITHBHBIE QIEMEHTHI.
IIpuHIMD HeHCTBUS KUCIOPOAHOBOAOPOJHOTO TOILIMBHOTO AIIEMEHTA.

45. IlonsaTHE 0 KaTalu3e U KaTanusaropax. 'OMOTeHHbIH U reTeporeHHsli Katanu3. MexaHusM AelCTBHs KaTaau3aTopa.
MHTUOHUTOpPHI.

Y4eOHbII MOTYIh 5. DIEMEHTH OPraHUUECKOH XUMHU

46. ITommMepbl U OJTMTOMEPBI — OTIINYHE, MOTyYCHHUE C TIOMOLIBIO PEAKIUH OIMMEPU3aLiH 1 TIOJIMKOHIEHCAlNH, KJIacCU(pUKaLus,
CBOJCTBa, OTAENBHBIC IPEICTABUTEIN.

YueOnblit Momynb 6. Xumudeckas HACHTH()UKAIIUS U aHAJTU3 BelIecTBa

47. Metauibl, UX pacupoCTPaHEHHOCTb, NOJTyYeHHe, HU3NIECKUe U XUMHYECKHE CBOICTBA. XUMUYECKUIl aHAIN3 — KaYeCTBEHHBIN
aHaJM3 KATHOHOB METAJIJIOB, KalleJIbHBIN aHAIN3 CTaJlel U CIJIaBOB.

48. AHaTUTHYECKUI CUTHAI KaK 3aBUCHMOCTB JIOCTYITHBIX M3MEPEHHIO KOJIIMYECTB BEIIECTB OT X COCTaBa (CIOCO0 perucTparun
KOJIMUECTBEHHBIX XapaKTePUCTUK BEIECTBA).

49. dusuKo-XUMHUECKH aHanu3: xpoMarorpadus (6ymaskHasi, KOJOHOYHAs!, TOHKOCIOWHAs!, Ta30KUIKOCTHAS H JIP.);
ANEKTPOXUMHIECKHIE METOBI aHATH3a (THTPUMETPUIECKHUH, KOHIYKTOMETPHICCKHH, TOTCHIIMOMETPUICCKHIN).

50. ®uznueckuit aHaIHU3 (CHIEKTPOPOTOMETPHUS U JIP.).

6. YHEBHO-METOJUMYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3znarensctBo, rox | Komnu-Bo

JI1.1 |IiuroBuu U. K. Kypc ananuriygeckoil XumMun: ya4eOHUK CII6.: Jlans, 2004 94




ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Konnu-Bo

JI1.2 [I'pann6epr U. U., Ham | Opranndeckas Xumus: ydeOHUK Cankr-IlerepOypr: | DnexTpoH
H. JIL. Jlans, 2023 HBIA
pecypc
JI1.3 |Hurmarymmia H. T ®dusryeckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Cankr-IlerepOypr: | DnekTpoH
Jlanp, 2022 HBIN
pecype
JI1.4 |Tensdpman M. 1., Xumusi: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2025 HBI
pecypc
6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI2.1 | Xomuenxo I'. IT,, Heopranmueckas xumust: yaeOHUK CII6.: UTK 50
HutoBnu U. K. I'panut, 2009

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

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 | CnpaBouHas npaBoBas cuctema Koncynsrantllinroc

6.3.1.7 | OnexTpoHHBIH Hepuouueckuil cnpaBouHuk «Cucrema ['apaHT»

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 | menuanpourpsiBarens VLC

6.3.2 TlepeueHb MHGOPMAIMUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexrponHsIii nepuoauueckuil cnpaBounuk «Cucrema TAPAHTY. [TonHOTeKCTOBEIH, 0O0HOBIsIEMBIH. JJocTym o
JIOKaJIbHON CETH aKaJIeMHU

6.3.2.2 | DnexTpoHHas OMOIMOTEUHAs cucTeMa U3aTenbeTBa «Jlauby. [lonHOTEKCTOBAs 21eKTpOHHAst OHOIHMOTEKA.
WuauBuaya bHBIH HEOTPAaHHYCHHBIN JTOCTY Yepe3 PUKCHPOBaHHbIM BHeIHUI [P anpec akameMun HEOrpaHUICHHOMY
KOJIMYECTBY MOJTB30BATENEH U3 TI000W TOUKH, B KOTOPOM UMeeTcs JOCTyI K ceTr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIA)

Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh

VuebHast ayIuTOpHs CTOuIBL, CTYIIbSI yUEHHUIECKUE, IEMOHCTPAIMOHHOE 000PYIOBaHHE
(mpoextop ACER (1 mt.), mudpoBast nHTEpakTHBHAS Aocka (1 mT.),
nepcoranbHbIi komnbiorep ACER (1 mT.) u yueOGHO-HATIAHbIE
noco6us

322 Jlex

VYueOHas ayquTopHs [Ixad co crennamu3upoBaHHEIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
MTUTIETKY, IITATUBBI, MEPHBIE CTAKAHBI, XUMUYECKHE peakTHBHI) (1
mr.), mKad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTIOT U
427 J1a6 ocHoBaHui» (1 mT.), Tabnuna «I[lepuoauueckas cucrema
Menneneesay (1 mr.), mocka kimaccHas (1 mT.), CTONEI Ta00paTOPHEIE
(5 mwrt.), Tabyperku (19 mt.), cron npenogasarens (1 mwrT.), pakoBHHA
(1 w.), cryn o/m (1 mmr.)

[Tomermenue mist Cronsl (28 mrt.), cTynbs (48 wrt.), mKad u cTeIaxu ¢ TUTEPaTypoil,
CaMOCTOATEIBHOM PaOOTHl | KOMIIBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO TIOAKITIOYCHHS K CETH
"UuTepHer" U o0ecnedyeHneM JJOCTYIa B JIEKTPOHHYIO
“H(POPMAIIMOHHO-00Pa30BATENbHYIO CPEAY OpraHu3anuu(4 mrT.).

1-204 CP




[Momerienue ans KoMIiproTepHasi TEXHHKA C BO3MOXKHOCTBIO OAKIFOYCHHS K CETH
camocTosTeNIbHOM paboThl | "MHTepHeT" 1 oOecnieueHreM J0CTyIa B JIEKTPOHHYIO
2-201 CP MHPOPMAIIMOHHO-00pa30BATENBHYIO CpEIy OpraHu3anuy (HOyroyk (2
wt.). JlJabopaTtopHbIe YCTAHOBKH JJIsl HAYIHBIX UCIIBITAHUHN [IPU
BBINOJIHEHUH AUCCEPTALIMOHHBIX padoT (4 miT.)

8. METOAUMYECKUE YKA3ZAHUSI JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOAY.JIST)

Crenudukoii 3a04H0it popMbl 00ydeHUs ABIsSETCS MPeodIaaaloee KOJIMIECTBO YaCOB CaMOCTOSATENFHON pabOThI IO CPaBHEHUIO C
ayIUTOPHBIMH 3aHATHAMM, II03TOMY METOAMKA U3y4EHHsI Kypca IpelycCMaTpUBaeT Haps Ly ¢ JIEKIUSIMU U J1a00paTOpPHBIMU
3aHATHAMH, OPTAaHU3AINI0 CAMOCTOSATEIBHON pabOTHI CTYAEHTOB, IIPOBEICHNE KOHCYIBTAINH, IPOMEXYTOTHOTO (JOpM KOHTPOJIS.
CTyIeHTHI, U3yJaromue JUCHUILUTIHY « XUMHUY, JOJDKHBI 001aaTh HaBBIKAMH PAaOOThI ¢ y4eOHOU TUTepaTypoil u IpyruMu
MHGOPMALIMOHHBIMUA UCTOYHUKAMHM, B TOM YHCJIe, MHTEPHET-CaliTaMy, a TaKoKe BIaJeTh OCHOBHBIMH METOAAMU, TEXHUKOU U
TexHoJoTHel coopa u 06paboTKy HHPOPMAITUHL.

CamocrosTenbHas padoTa CTyIEHTOB 3209YHON (OPMBI OOYYEeHHUS T0JKHA HAUMHATHCS C 03HAKOMIICHHSI ¢ pabodell mporpaMMoit
JTUCLUIUINHBL, B KOTOPOH MepevYrciIeHbl OCHOBHAS U IOTIOJIHUTEIbHAS JIUTEpaTypa, y1eOHO-METOJUUECKHE 3a1aHus] HEOOXOANMBbIE
JUTSL M3Y4EHHS TUCIUIUIMHBI 1 Pa0OTHI HA Ta00PATOPHBIX 3aHSATHSX.

ITperomaBatens B mporecce ayTUTOPHBIX 3aHATHH OCBEIaeT OCHOBHBIE KIIFOYEBBIC TEMBI AUCIUIUIHHEI 1 00pariaeT BHUMaHHe
CTYAEHTOB Ha TO, YTO OHH JIOJDKHBI BCIIOMHUTH U3 PaHee MOJIyYeHHBIX 3HaHM. V3ydueHne ka0l TeMbl cliefyeT HauuHATh C
BHUMATEIBHOIO 03HAKOMIIEHUS ¢ HA00pOM BONpocoB. OHU OPUEHTUPYIOT CTYJEHTA, TOKa3bIBAIOT, YTO OH JOJDKEH 3HATH 110 TaHHON
Teme. Cremyer UIMeTh B BHIY, YTO YIEOHUK WIN yIeOHOE TOCOOHE HMEET CBOIO JIOTHKY IIOCTPOCHUS: OJTHH aBTOPHI O0JIee IHPOKO,
a ipyrue 6oJiee y3K0 pacCMaTPUBAIOT Ty WK MHYIO Tpobiemy. I1pu n3ydeHnn 150001 TeMbl pabodel TporpaMMBl CIemayeT
MIOCTOSIHHO OTMEYaTh, KaKKe BOMPOCH! (TyCTh B MHOM JIOTHYECKO MOCIeI0BATENbHOCTH) PACCMOTPEHBI B ITaHHOH I1aBe ydeOHHKa,
y4eOHOTO ITOCOOUs, a KaKue OIyIIeHbL. [1o 3aBepiieHny paboTh! HaJl y4eOHHKOM JOJDKHA OBITh ICHOCTh B TOM, KAaKHE TEMBI,
BOIIPOCHI ITPOTPaMMBI yaeOHOTO Kypca BBl YKe U3YIHIIH, a KaKHe IPECTONT W3YdUTh 110 IPYriM UCTOYHMKaM. B ciydae
BO3HUKIIUX 3aTPYJHEHUI B IOHIMAaHHH Y4eOHOTO MaTepHuaa CleLyeT 0OpaTUTHCS K APYTUM UCTOYHHKAM, T7Ie H3I0KEHHE MOXKET
oKa3zaTbcs 60iee TOCTYITHBIM.

IToHMMaHMe U yCBOGHHE COlep KaHHS Kypca HEBO3MOKHO 03 YeTKOTO 3HAHHS OCHOBHBIX TEPMIHOB U ITOHATHH, HCIIOJIB3yEMBIX B
JTAHHOW TUCIUIIIMHE MO KayKAO0H KOHKPETHOH TeMe. [ 3TOT0 CTYICHT JOKEH HCIOIB30BATh OIPE/IeTICHUSI HOBBIX TEPMHUHOB,
KOTOpBIE JaBaJluCh Ha JIEKIHH, a TAKKe B PEKOMEHJOBaHHBIX YI€OHBIX U HH(POPMAILIMOHHBIX MaTepUaiax.

ITpu u3yyeHuy AUCUMITIMHBL «XUMUSA» CIEAYET YCBOUTH!

1.Teopernueckue OCHOBBI XUMUHU.

2.IIpuHIMOBI 1 METOIBI XMMUUECKOTO aHAIN3a.

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

4.Teopernieckre OCHOBHI (PU3MKO-XIMHYECKUX (MHCTPYMEHTAIBHBIX ) METOJIOB aHAJIM3a, NX IPUMEHEHHE JUIS OTIPEICIICHAS
Ka4eCTBCHHOTO Y KOJIMIECTBEHHOTO COCTaBa aHATM3UPYEMBIX 00BEKTOB.

CoBpeMeHHBIE CPENICTBA CBS3U MO3BOJISIIOT CTPOUTH B3aUMOOTHOILIEHHS C MPEo1aBaTeNieM U BO BPEMS CaMOCTOSITENbHOM paboThI ¢
MIOMOIIIBIO HHTEPHET-BUIC0-CBSI3H, @ HE TOJIBKO BO BpeMs ayIUTOPHBIX 3aHIATUN U KOHCYIbTalMH. [ MpoAyKTUBHOTO OOIEHHS
CTYAEHTY HEOOXOJMMO BIIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIIEA0BATEIFHOTO U MTOHATHOTO M3JI0KEHHS CBOETO BOIIPOCa.
JKenarensHo, 9TOOBI CTYNEHT 3apaHee HANMCAT MIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BONPOCH! HIIH
BOTIPOCHI, U3yU€HHE KOTOPBIX MPEACTABISIETCS MY 3aTPYIHUTENbHBIM. DTO 1aCT BO3MOXKHOCTD MIPENOaBaTeNI0 ONEPaTUBHO
OTBETUTH CTYACHTY IT0O HHTEPHET-CBA3HU 1 00JIee KaUYeCTBEHHO ITOITOTOBHUTHCS K MOCIIETYIONIAM 3aHATHSM.

IToyTHBIN KOHCIEKT JIKITUH 1 3aIaHUH [T CAaMOCTOSITETIHbHOM paboTHI CTYIEHTOB, IPyrue He0OX0AUMbIE METOTUIECKIE
PEKOMEHIAINH Pa3MelleHbl B ceTd VIHTepHeT.

Heo0x0auMo OTMETHTB, 9TO CaMOCTOSATENbHAS padoTa ¢ INTEepaTypoil U HHTEPHET-UCTOYHUKAMHU HE TOJIBKO TT0JIe3Ha KaK CPEICTBO
6osree TITyOOKOTO M3ydeHHs JIF000H MUCIUIUINHEL, HO ¥ SABISETCS HEOThEMIIEMON JacThio Oymymmiel npodeccnoHaIbHOMI
JIeATeIIbHOCTH BBIITYCKHHIKA OaKalaBpuara.

MNPAJIOXKXEHUSA




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



