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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
HanpasnenHocts (npo¢uib) ABTOMOOWIM M aBTOMOOMIIBHOE XO3HCTBO, 0J00peHHBI YuenbiM coetom PIBOY BO
Uysamckuit 'AY ot 17.04.2025 r., mpoToxon 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

(hopMHUpOBaHNE HABBHIKOB HCIIOJIG30BAaHMSI XUMHUECKHX 3HAHWH W yMEHUH JJs YCIENIHOTO W3YYeHHUS MOCIEIYIOMINX
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

TpeboBanus K NpeABapUTeILHOM OAr0TOBKE 00y4aKoIerocs:

2.2

JMCHUIIMHBI U PAKTUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOMH JUCHHUILINHBI (MO1YJ) HE00X0AMMO KaK
npeauecTByoIee:

2.2.1

['uapaBnuka U THAPOITHEBMOIIPUBOL

222

WmxenepHas 5K0JI0THs

223

MapkeTtusr

224

Marepuanoseaenue. TexHOIOTUS KOHCTPYKLIMOHHBIX MAaTEPUAJIOB

225

OO0mast 371eKTPOTEXHUKA U HIICKTPOHHKA

2.2.6

OCHOBBI TEOPHH HAAEKHOCTH

2.2.7

COHPOTI/IBJICHI/IG MaTepuaioB

2.2.8

TeOpI/ISI MCXaHHU3MOB U MalllMH
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Vuebnas MMpaKTUKa, O3BHAKOMUTCIIbHAA ITPAKTUKA

2.2.10

HCTEUII/I MallrH U OCHOBBI KOHCTPYUPOBAaHUA

2.2.11

KOMHL}()TepHOG MOACIUPOBAHUC

2.2.12

Mertpomnorusi, CTaHAapTU3ALUS U CepTHGUKAIHS

2.2.13

OCHOBEBI Hay4YHBIX HCCIIeIOBaHUM

2.2.14

OCHOBBI TEXHOJIOTUH MPOU3BOACTBA U peMoHTa TuTTMO

2.2.15

OKCITyaTallMOHHBIE MaTepUAIIbI

2.2.16

DNeKTpoTeXHUKA U dNeKTpoobopyaoBanue TuTTMO

2.2.17

OCHOBBI IPOEKTHPOBAHHS aBTOOOCTYKUBAIOIUX PEANPHUATHH

2.2.18

HpOPBBOHCTBGHHa}I IMPaKTUKa, SKCILUTyaTallMOHHAA IPAKTHUKa

2.2.19

TennorexHuka

2.2.20

HpOI/I?;BOI[CTBeHHaS[ TMPAaKTUKa, MpEAIUIIOMHAA ITPAaKTUKa

2.2.21

[IpousBoACTBEHHBIIT MEHET)KMEHT

3. KOMIIETEHIIUH OBYYAIOIIEI'OC, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUITJIMHBI

(MOZYJIs)

VK-1. Cniocoben OCYHICCTBJIATH ITIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 U CUHTE3 I/IH(I)OpMaI_II/II/I, NPUMCHSATH CHUCTEMHBIN MOIX01 IJIsT
PCHICHUS MMOCTABJICHHBIX 3a1a4

YK-1.1 3naer: MeTOUKH MOKCKA, cOOpa U 00pabOTKH HHMOPMAIIMH, METOJT CHCTEMHOTO aHaln3a

VYK-1.2 YMeeT: npuMeHATh METOTUKH OUCKa, cOopa, 00paboTKH HH)OPMALINH, CHCTEMHBIH ITOIXO JUTS PEIICHHUS TOCTaBICHHBIX
3a/1a4 ¥ OCYHICCTBIIATH KPUTHUCSCKUAN aHAJIM3 U CHHTE3 HH(MOPMAIIHH, TIOJTYICHHON U3 aKTYaIbHBIX POCCHICKUX U 3apyOeKHBIX
HCTOYHUKOB

YK-1.3 Mimeet HaBBIKU: TIOHCKA, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTEe3a HH(pOpManuy, AT peIIeHus
HOCTaBJICHHBIX 3a/1a4

OIIK-1. CriocobeH NpuMeHsTh €CTeCTBEHHOHAYIHBIE H 00LIeHH)KEHEPHBIE 3HAHUS, METOAbl MaTEMAaTHUYECKOTO aHaIu3a U
MOJICJINPOBAHUS B IPO(ECCHOHAIBHON JIeATENEHOCTH;

OIIK-1.1 I[eMOHCTpI/IpyCT 3HAaHHUC OCHOBHBIX 3aKOHOB MaTEMaTUYCCKUX U €CTECTBCHHBIX HAYK, H€06XOZ[I/IMBIX A peIICHUA
THUITIOBBIX 3aJa4 HpO(i)eCCI/IOHaJ'H)HOI\/'I JCATCIIbHOCTHU

OIIK-1.2 I/ICHOHL3yeT 3HaHUSA OCHOBHBIX 3aKOHOB MATCMATHYCCKHUX U €CTCCTBCHHBIX HAYK UIA PCIICHUA CTAHAAPTHBIX 3aJa4d B
obmactu OKCIUTyaTalluu TPAHCTIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTUICCKUX MaIllH

OIIK-3. CriocobeH B cthepe cBoei mpodecCHOHANBHOM AeITENFHOCTH MPOBOIUTH U3MEPEHHS U HAOMI0IeH s, 00padaThIBaTh U
MpEeACTABIATh OKCIECPUMCHTAJIBHBIC JaHHBIC U PE3YJIIbTAThL HCHBITaHHﬁ;

OIIK-3.1 Mcnonb3yeT COBpeMEHHBIE METOABI SKCIEPUMEHTAIBHBIX HCCICAOBAHNI 1 HCIBITAHIH B TPOQECCHOHANBHON
JeATeIbHOCTH

OIIK-3.2 ITox pyKOBOICTBOM crienayiucta 6ojiee BEICOKOI KBATM(HKAIIMK YI4ACTBYET B TIPOBEICHUH IKCIICPUMEHTAIBHBIX
WCCIICIOBAHUAX TPOIIECCOB M UCTIBITAHUAX B TIPOPECCHOHATBLHON JICATSILHOCTH

B pe3yJabTaTe 0CBOCHUS TUCHUILINHDBI oﬁy'lamumﬁca JOJIKCH

31 | 3HaTh:




3.1.1

OCHOBHBIC MTOHATHS M 3aKOHBI XUMHH, HJICKTPOHHOE CTPOCHUE aTOMOB, CTpyKTypy IICXD nm. [I.11. MenneneeBa, OCHOBEI
TEOPUU XUMHUUECKOH CBA3M B COEANHEHUSIX PA3HBIX TUIOB, OCHOBHBIE 3aKOHOMEPHOCTHU NMPOTEKAHUS XUMHIECKHX

MPOLIECCOB U XapaKTEPUCTUKH PABHOBECHOTO COCTOSHMS, KOJUIMTaTUBHBIE CBOIICTBA PACTBOPOB, TEOPHIO
JJIEKTPOJIMTUUECKON TUCCOLMAIIIY, OCHOBHBIE 3aKOHOMEPHOCTH IEKTPOXUMHH.

3.2 | YmeTh:

321
JESATEIbHOCTH.

OCYHICCTBJIATDH IIOCTAHOBKY U PCIICHUE 3a4a4 C NUCIIOJIb30BAHNEC 3HAHUH 110 XUMMH B 001aCTH l'IpO(beCCPIOHaJ'IBHOﬁ
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HNMmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

33.1

JCATCIIBHOCTH.

BBITTOJTHEHHS 3JIEMEHTAPHBIX JTa00PaTOPHBIX PU3NKO-XUMHUYECKIX HCCIETOBAHUI B 00JI1aCTH MPOQecCHOHAIBHOM

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHsaTHsA/ Kypc 107071 pakT. | moar.
Pazgen 1. Beenenne. CtpoeHnne BeliecTsa
ITpeamer u 3HaUeHHE XUMUH B Pa3BUTUU 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 VYueOHas
TexHUKH. OCHOBHBIC MIOHATHUS U 1.2 VYK-1.3 JI1.3 JIACKYCCHS
KOJINYEeCTBEHHBIE 3aKOHBI XUMUH /JIex/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
IIpenmer 1 3HaU€HUE XUMUU B pa3BUTUU 1 4 VYK-1.1 VK- JI1.4J12.1 0 0 Omnpoc.
TexHUKH. OCHOBHbBIC TIOHATHUS U 1.2 VK-1.3 Pabora B
KOJIMUECTBEHHBIC 3aKOHBI XUMUH /J1a6/ OIIK-1.1 MaJTBIX
OIIK-1.2 rpynmnax.
OIIK-3.1 Samura
OIIK-3.2 nabopaTopHOH
padoTEHL.
IIpenmer 1 3HaUEHUE XUMUH B Pa3BUTUU 1 10 VK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3
KOJINYECTBEHHBIC 3aKOHBI XUMUH /Cp/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CrpoeHue aToMa U TIepUOInYEcKasi CucTeMa 1 2 YK-1.1 VK- JI1.4J12.1 0 0 VYyebnas
J.1. Menneneea /JIex/ 1.2 YK-1.3 JTUCKYCCHS
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
CrpoeHue aToMa U epuoINYEcKas cucTemMa 1 10 VK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
J.1. Menneneesa /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
Xumudeckas cBs3b /Cp/ 1 4 VYK-1.1 VK- JI1.4712.1 0 0 TectupoBanue
1.2 YK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
Pazgen 2. O0uine 3aK0HOMEPHOCTH
XMMHYeCKHMX NPO1ecCcoB
DHepreTuka XUMHYECKHX Mpoiieccos /JIex/ 1 2 VYK-1.1 VK- JI1.4712.1 0 0 Vyebnas
1.2 VK-1.3 JTIUCKYCCHUS
OIIK-1.1
OIIK-1.2
OIIK-3.1

OIIK-3.2




DHepreTrka XMMU4Ieckux npoieccos /Cp/

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

JI1.4J12.1

TecrtupoBanue

Xumunueckast kuHeTHka. CKOpocTh
xuMugecknx peaknuii. Karams /Cp/

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

JI1.4J12.1

TectupoBanue

Xumnueckoe paBHoBecue /Cp/

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

JI1.4J12.1

TecrtupoBanue

Pazgen 3. PacTBopsl

PactBopsl. TucnepcHbie cuctemsl /Cp/

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

J11.4J12.1

TectupoBanue

Teopust 3EKTPOIUTUYECKOM
mquccormaruu /Cp/

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

JI1.4J12.1

TecrupoBanue

Bonopoansiii mokaszarens /Cp/

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

J11.4J12.1

TectupoBanue

Pa3nen 4. OKHCIUTENLHO-
BOCCTAHOBHTEJIbHBIE H
3JIEKTPOXMMHUYECKHUE NMPOLECChI

OKHCITUTEITEHO-BOCCTAHOBUTEILHEIC
npoueccs! /JIex/

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

JI1.4J12.1

Vuebnas
JICKYCCHSI

OKHCIHUTENEHO-BOCCTAHOBUTEIBHbIE
niporiecchl /J1a6/

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

JI1.4J12.1

Omnpoc.
Pa6ora B
MaJIBIX
rpyImax.
Samura
nabopaTopHOit
paboTEHL.

OKHCIHUTENBHO-BOCCTAaHOBUTENBHbIC
npoueccs /Cp/
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YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J11.4712.1

TecrupoBanue

DIeKTPOXUMHYECKHE TPOIECCHI.
Onexrponus /Cp/

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

J11.4J12.1

TectupoBanue




Xumuueckue HCTOYHUKH Toka /Cp/ 1 3 VYK-1.1 VK- JI1.4J12.1 0 0 TecrtupoBanue
1.2 YK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

Koppo3us u 3amura Meramios /Cp/ 1 6 YK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
1.2 VK-1.3
OIIK-1.1
OIlIK-1.2
OIIK-3.1
OIIK-3.2

Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHUMHH

CocraB, cBOICTBa U IepepaboTka 1 5 YK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
oprangeckoro Torumsa /Cp/ 1.2 VK-1.3
OIIK-1.1
OIlK-1.2
OIIK-3.1
OIIK-3.2

CBoiicTBa M IPUMEHEHHUE TOIUMEPOB U 1 11 VYK-1.1 VK- J11.4712.1 0 0 TecrupoBanue
onuromepos /Cp/ 1.2 YK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

Paznen 6. Xumnueckast nieHTHPUKAIUSA 1
aHaJIM3 BellecTBa

KauecTBeHHbII 1 KOJTMUECTBEHHBII 1 6 YK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
anamms /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

XuMmudeckuit, GU3NKO-XUMHUICCKUH 1 1 6 YK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
(usmyecKuit 1.2 VK-1.3
aHan3; aHATUTHYECKUA CUTHAT OIIK-1.1
/Cp/ OIIK-1.2
OIIK-3.1
OIIK-3.2

Paznen 7. Koutpoanb

Kontpois /3auérCOn/ 1 4 VK-1.1 VK- JI1.4J12.1 0 0 Ompoc.

1.2 YK-1.3 [TucemenHnas
OIIK-1.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-3.1
OIIK-3.2

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

VYueOHb1id Monyns 1. Beenenune. CTpoeHHe BelecTBa

1. OcCHOBHBIE XUMHUYECKHE MOHATUSA. Marepus 1 BemecTBo. ATOM, MOJIEKyJa, XUMHYECKUI 351eMeHT. BaneHTHOCTh 1
CTETeHb OKUCIICHUS 3JIeMeHTa. ATOMHAs U MOJIEKYJIApHast Macchl. KomuecTBo BeliecTBa — MOJIb.

2. ATOMHO-MOJIEKYJISIpHAsT TEOPHsl, 3aKOH COXPAHEHHUSI MacChl M SHepruu, l[lepuoauveckuil 3aKoH, TEOPHS XUMUYECKOTO
CTpOEHHs BellecTBa. 3aKOH ABOTapO U €ro CIeACTBUA, ypaBHeHnEe MeHeneeBa-Kamneiipona.

3. DOpMYIHPOBKH CTEXHOMETPUIECKUX 3aKOHOB XMMHUU: MOCTOSHCTBA COCTABOB, SKBUBAJIECHTOB. [[OHITHE XUMHYECKOTO
SKBUBAJIEHTA AJIEMEHTA U COeAMHEHH. MosIpHasi Macca SKBUBAJICHTA U MOJISIPHBIH 00beM YKBUBAJICHTA.

4, OO6mee npeacTaBiIeHHe 00 aToMe. DJIeMEHTapHbIC YaCTHIIBI aTOMa, AaTOMHOE SIIPO, U30TOIBI, H300apHl.

5. INoBenenue snexrpoHa B arome. KBaHTOBBIN XapakTep U3MEHEHUN 3Hepruu. JIBOMCTBEHHAs MPUPOJA HIIEKTPOHA.

6. I'maBHOE M OopOUTANIEHOE KBAHTOBBIE YUcTa. MarHuTHOE KBaHTOBOE 4ncio. CIIMH 3JIEKTPOHA U CIMHOBOE KBaHTOBOE
gucao. CxeMa CTpOCHHUS dJICKTPOHHOM 000JI0UKH aToMa IO YeThIpeM KBaHTOBBIM duciaM. [Ipunnun [Taymw.

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

8. 3amnonHeHue 3MEeKTPOHAMHU YHEPreTHUECKUX COCTOSHHM aToMa COITAacHO MPHHIUITY MUHUMYyMa 3Hepruu. IIpasuna




Kneukosckoro. ITopsaok 3an101HEHNUS 3IEKTPOHAMU SHEPTETUUECKUX YPOBHEH U IIOJYPOBHEH.

9. s-, p-, d-, f-311eMeHTBI. DJeKTpOHHAs CTPYKTYpa aTOMOB M IIEPHOANYECKas CHCTEMa XMMHYECKHX JIEMEHTOB.

10. INepronnaecknii 3axoH 1. V1. MenneneeBa. CoBpeMeHHas (OpMyIHpOBKa 3aKoHa. [IprdrHa NepHOIUIHOCTH HM3MEHEHHS
CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

1. CTpyKTypa MEepUOIUYECcKON CHCTEMBI 3JieMeHTOB. [lepuoapl, rpymmsl, noArpynnsl. [lepuoanyeckoe U3MEeHEHHE CBOMCTB

XHMHYECKUX 3JICMEHTOB. Paiychl aTOMOB ¥ HOHOB. DHEPIUsl HOHU3AIMH. JHEPTHs CPOJICTBA K DJICKTPOHY.
DNeKTPOOTPULIATEIBHOCTD.

12. KucinoTHO-0CHOBHBIE Y OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCHICCTB. H3MeHeHne KUCIOTHO-OCHOBHBIX M
OKHCIIUTENEHO-BOCCTAHOBHUTEIBHBIX CBOWCTB BELIECTB B 3aBUCHMOCTH OT CTEIICHU OKUCIICHHS DJIEMEHTA, OT TIOJIOKEHUS B TA0JUIIC
J. Y. Menneneesa.

13. Xumuueckasi CBsI3b. Y CIOBHA €e 00pa30BaHUsA, IPUPOJa U MapaMeTphl CBA3M.

14. KoBanentnas xumuueckas cBsizb. OJIHOIIEKTPOHHBII MexaHu3M ee oOpazoBanusi. KpatHocts cBsi3u. JloHOpHO-
aKLENTOPHBI MEXaHN3M 00pa30BaHUsI KOBAJICHTHOH CBSI3H.

15. HacpmraeMocTs 1 HanIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOpHIM3aNNs IEKTPOHHBIX 00JIaKOB M
HIPOCTPaHCTBEHHAs KOH(HUTYPALIS MOJEKYIL.

16. INonsipHas 1 HemonspHas KOBAaJEHTHAs CBA3b. J{MMOJBHBI MOMEHT CBSI3H U MOJIEKY/bI. ['eoMeTpuyeckasl CTpyKTypa
MOJIEKYIT.

17. Vonnas cBs3p 1 ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIHFHOCTH. MeTaTindecKkas CBsA3b, e 0COOCHHOCTH.

18. Bonopoanas cBs3b U ee BIMAHHE HAa (pU3NYECKHE M XUMHUYECKHE CBOMCTBA MOJEKyl. MexMOIeKyIsIpHOe
B3aUMOJIEHCTBHE.

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

JIBoliHbBIE CONH.
Yyebnbrit Moayib 2. OOIIHe 3aKOHOMEPHOCTH XUMHUYECKHMX MPOIIECCOB

20. OCHOBHBIE NIOHATHUA XUMHUYECKON TEPMOAMHAMUKN. BHYTpEHHAS 3HEprus W SHTaIbIMs cucTeMbl. I1epBblil 3akoH
TEePMOANHAMUKH.

21. TemnoBbie 3pdeKTbl XUMUYecKuX peakuuid. Termnora (SHTAIBINA) 00pa30BaHUs XUMUYECKUX COCIUHEHUH. 3aKOH
JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEPMOXMMHHM — 3aK0OH I'ecca U CIeACTBUS U3 HETO.

22. OHntponus. HanpasineHne XuMHUECKUX NPOLIECCOB B U30JIMPOBAaHHBIX CUCTEMaxX. BTOpoil 3aKOH TepMOIUHAMUKHU.
23. Oneprus ['m66ca. Hanpasnenue u mpenesl caMOIIpOM3BOJIEHOTO TEYEHHS XUMHUYECKIX PEaKIuil.

24. CKOpOCTb TOMOTEHHBIX peakuuil. 3aBUCUMOCTh CKOPOCTH OT KOHLIEHTPALMM PEarupyrolx BeHIeCTB. 3aKOH JeHCTBUS
Macc. KoHcTaHTa CKOpOCTH peaknui.

25. 3aBHCHMOCTH CKOPOCTH PEAKIMU OT TEMIEPATypsl W NMPHUPOABI pearnpyronmx BemrecTB. [Ipasmino Baut-I'odda.
26. CKOPOCTb TeTePOreHHBIX XUMHUECKHX peakiuid. IX ocoGeHHOCTH.

27. OO6paTumble U HeoOpaTHMbIe peakuuyu. XUMHU4Yeckoe paBHoBecre. KoHcranTa paBHOBecus. CMeleHHe paBHOBECHS,
npuHiun Jle Hlarense.

28. KonebarensHble peaknuu (mepuonuueckue peakimn). Kone6aHus KOHIEHTPAIMA HEKOTOPBIX IPOMEXKYTOTHBIX

COCJMHEHHH M COOTBETCTBEHHO CKOPOCTEH peaKiuii.
VYueOHbIii Moayib 3. PacTBopsr

29. PactBopsl. CriocoOB!I BEIpaXKEHHSI KOHIICHTPAIIMK PacTBOPOB (TIPOIIEHTHAS, MOJISIPHAS, HOPMaNbHasl, MOJLSUTBHAS, THT).
PactBopumocTs.

30. CBoCTBa UCTUHHBIX pacTBOPOB. 3akoHbI Payns u Baut-I'odda.

31. PactBops! anekrponutoB. Teopus 371€KTPONUTUUECKON AUCCOLUALIMH.

32. CunbHble U cinalbie 2neKTpoauThl. CTeneHs aucconuannu. Koncranra aucconuanuu. ManopacTBOPHUMBIE dJIEKTPOIHUTEL.
[Tpouseenenue pacrBopumoctu (I1P).

33. HonooOMmenHBIe peakunu. [IpaBuia HamMcaHUS HOHHBIX YpaBHEHUH peakIHii.

34. Kucnotsl, 0CHOBaHMS U COJIM € TOUKH 3PEHUS TEOPUH NIEKTPOJUTUUECKON AUCCOLMALIUY.

35. DREeKTpOIUTHYECKasl AUCCOIMANts BoJbl. IoHHOE mpou3BeneHre BoAbl. BoIOpoIHBIN MOKa3aTenb.

36. Kiaccugukanus AucnepcHbIX cHcTeM. MUKpPOTeTepOreHHbIE CHCTEMbI — CYCIICH3UH, SMYIIBCUH, MEHBI, a3PO30JIH.
Y4eOnbrit Momyib 4. OKHCIUTENEHO-BOCCTAHOBUTENBHBIE U JIEKTPOXUMUIECKUE MTPOIIECCH

37. OKHCIUTETbHO-BOCCTAaHOBUTENBHBIE peakiy. CTeneHb okucneHus. OKUCIHTENb, BOCCTAaHOBUTENb. [Iporiecchl
OKHCIICHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HuKHOBEHME JBOWHOTO 3JEKTPUUYECKOTO CJIOSI HA FPaHMIIE METANI—BOJA, METAJUI—PAcTBOP. DJIEKTPOIHbIE
noreHnyansl. CTaHAapTHBIM BOAOPOAHBIN 3IEKTPO. Pl craHnapTHBIX 31€KTPOAHBIX IOTEHIUANOB. Y paBHeHue HepHera.

39. Teopus ranbBaHUYECKHX JIEMEHTOB. MeqHO-IIMHKOBBIN 3neMeHT [anuansa Skobu. D/IC raipBaHUUECKOTO DJIEMEHTA.
SIBnenus noaspu3aluy U genospusanuy. KoHIeHTpaloHHbIH ralbBAHUYECKUI JIEMEHT.

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

41. DJIeKTpoNH3 PacIIaBOB U PaCTBOPOB 3MIEKTPOIUTOB. 3akoHEI Dapasnes. Boxon mo Tokxy.

42. Koppo3sus meramnos. Knaccudukanus koppo3uoHHBIX nponeccoB. CyIHOCTh XMMUYECKOH U 3MEeKTPOXUMHUUYECKOH
Koppo3uu. PakTOpbl, ONPEASIAIOIINE CKOPOCTh KOPPO3UH. METO bl 3alIUThl METAIIOB OT KOPPO3HU.

43. XuMuueckue UCTOYHUKH MIeKTpudeckoit sueprun (XNUDD). IpuHImn neficTBUS CBHHIIOBOTO KHUCIOTHOTO
aKkKyMynsaTopa. [IpuHIMI JeHCTBUS MIETOYHOTO KeIe3HO-HUKENIEBOTO aKKyMYIIATOPA.

44. ITpuHLIMn AefCTBHS *KeNne3HO-MapraHIeBOro rajlbBaHUYEecKoro sneMeHTa (OnemeHT Jleknanme). ToruIMBHbBIE 27€MEHTHI.
ITpuHMn gelicTBUS KUCIOPOIHOBOAOPOAHOIO TOIIIMBHOIO JIEMEHTA.

45. Ilonarue o karanuse U KaTanuzaTopax. 'OMOreHHBII U IeTepOreHHbI KaTanu3. MexaHu3M [eiCTBUS KaTaau3aTopa.
NHruburopsl.

VY4eOHBIH MOIYb 5. DJIEMEHTH OpraHHYECKONH XUMUHT

46. ITomumepsl ¥ OJIUTOMEpPHI — OTJIMYKE, [IOJYYEHUE C IOMOIIBIO PEAKIUI MONUMEPU3aluH U MOJIUKOHICHCALUH,

KJIaccu(uKalys, CBOMCTBA, OTACNbHBIC IPEICTABUTEIH.




Y4eOublit Momynb 6. Xumuueckas uACHTH(UKAIIUS U aHATTN3 BELIECTBA

47. Mertasuisl, MX pacnpoOCTPAHEHHOCTh, MOJMyIeHHe, (PU3NYeCKHe U XMMUYECKUEe CBOMCTBA. XUMHUYCCKUN aHAIH3 —
Ka4CCTBEHHBIM aHAJIN3 KATHOHOB METAJIJIOB.

48. AHaIUTUYECKHI CUTHAN KaK 3aBUCHMOCTH JIOCTYIHBIX M3MEPEHHUIO KOJUYECTB BEIIECTB OT MX cOcTaBa (CIocod
PETHCTPALUH KOJIUYECTBEHHBIX XapaKTEePUCTUK BEIECTBA).

49, DU3NKO-XUMHUYECKHI aHaMn3: XpoMaTorpadust (OymMakHasi, KOJOHOYHAsI, TOHKOCIONHAS, Ta30)KKIKOCTHAS | JP.);
ANEKTPOXUMHUUECKHE METOIBI aHATTN3a (THTPUMETPUICCKUH, KOHITyKTOMETPHUECKHA, IIOTCHITMOMETPUIECKHIA ).

50. Ousnyeckuit aHaIM3 (CIEKTPO(YOTOMETPHS U Ap.).

5.2. IIpuMepHblii NepevyeHb BOMPOCOB K IK3aMeHY

He mpexycMoTpeHO yaeOHBIM IITAHOM.

5.3. TemaTuka KypcOBBIX padoT (KypcOBBIX IPOEKTOB)

He mpexycMoTpeHO yaeOHBIM IITAHOM.

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisl MPOBEICHUS TEKYLIEro KOHTPOJIs

Bomnpocs! 17151 oLieHKH 3HaHUM TEOPETUYECKOTO Kypca

Yuebublit Monyns 1. Beenenune. CtpoeHue BemecTa

1. OcHOBHBIE XMMUYECKUE NOHATUS. MaTepus U BelecTBO. ATOM, MOJIEKYJIa, XMMUYECKHUH 351eMeHT. BaneHTHOCTh U CTeneHb
OKHCIICHHUS JIeMEHTa. ATOMHas M MOJIEKYIsIpHas Macchl. KomaecTBo BemecTBa — MOJIb.

2. OCHOBHBIE ITOJOKEHHS U (POPMYNUPOBKH (HYHIAMCHTAIBHBIX XHMMUYECKAX TEOPHH 1 3aKOHOB: aTOMHO-MOJICKYIISIPHAS T€OpHs,
3aKOH COXPaHEHHs Macchbl U SHEpruu, Ileproandeckuil 3akoH, TEOPHUs XMMUYECKOTO CTpOeHHs BemiecTBa. OCHOBHbIE MOJIOKEHUS U
(hOopMYIHPOBKH Ta30BEIX 3aKOHOB XMMHH: POCTHIX 00BEMHBIX OTHOIIEHHH, ABOTranpo, ypaBHeHne MenneneeBa-Kiamneipona.

3. OcHOBHBIE TOJOXXEHUS U POPMYITHPOBKU CTEXHOMETPHUUCCKUX 3aKOHOB XMMHUH: ITOCTOSHCTBA COCTaBOB, SKBUBAJICHTOB, KPaTHBIX
oTHoweHUH. [ToHsTHEe XMMUYECKOTO SKBUBAJICHTA JIEMEHTA U coeluHeHs. MousipHas Macca SKBUBAJIEHTAa U MOJIAPHBIN
SKBUBAJIEHTHBIH 00BEM.

4. O6mee npezcTaBiieHre 00 aToMe. DJIeMEHTapHbIC YaCTHIIBI AaTOMa, ATOMHOE PO, U30TOIIBI, H300aphl, H30TOHBL.

5. IloBeneHue anekTpoHa B aroMe. KBaHTOBBIN XapaKkTep U3MEHEHUH 3Hepruy. JIBoiiCTBEHHAs IPUPOJA JIIEKTPOHA. Y paBHEHUE
JIyn ne bpoitns. [Tpunnun Heonpenenennocty [ eitsenodepra. [TousTre o BonHOBOM GyHKIMK. YpaBHeHue lpeaunrepa.

6. 'maBHOE M OpOMTATBLHOE KBAHTOBEIC YHCIa. MarHUTHOE KBAaHTOBOE YHCIIO. CIIMH 3JIEKTPOHA U CITTHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHS IEKTPOHHOH 000JIOUKH aTOMa MO YeThIpeM KBaHTOBBIM unciaM. [Ipuanun [Maymm u crenctBus U3 Hero.

7. OnucaHue IEKTPOHHON 000JI0UKU aToMa dJIEKTPOHHBIME (HOpMYIIaMu U dJIeKTpoHOTpadudeckum MetoaoM. [Ipasuio 'yaaa.
CrniuHOBas TeOpHUs BAJIEHTHOCTH.

8. 3amoHeHne IEeKTPOHAMH SHEPTeTHUSCKUX COCTOSHUM aTOMa COTIIAaCHO NMPHUHIMITY MHHUMyMa sHepruu. [IpaBmia
Kneukosckoro. ITopsaok 3an01HEHHs 2IEKTPOHAMYU SHEPIETUYECKUX YPOBHEH U oAypoBHel. MneanbHas U peanbHas CXEMBI.

9. O61was IeKTpoHHAsT POpMyIia AaTOMOB, S-, p-, d-, f-37IeMeHTBI. DJIEKTPOHHAsI CTPYKTYpa aTOMOB U MIEPHOANYECKAsI CUCTEMA
9JIEMEHTOB.

10. 3axon Mo3zmnu. [Tepnoamueckuii 3akoH /1. M. Menneneesa. CoBpeMenHast popMyIHpoBKa 3akoHa. [IprunHa neproanaHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN.

11. CtpykTypa nepuoguueckoi cucteMsl 3ieMeHToB. Ileproabl, rpynisl, noarpynnsl. [lepuonuueckoe u3MeHeHnEe CBOICTB
XMMHYECKIX 3JIEMEHTOB. Pauychl aTOMOB ¥ HOHOB. DHEPIUs HOHMU3AIMH. DHEPTHS CPOJICTBA K HIICKTPOHY.
DIeKTpOOTPHLATENEHOCTh. KHCITOTHO-OCHOBHEIE M OKHCIUTEIFHO-BOCCTAHOBHUTEIBHBIE CBOUCTBA BemecTB.IV3MeHeHne KHCTIOTHO
-OCHOBHBIX M OKHCIIHMTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BEILIECTB B 3aBUCUMOCTH OT CTETIEHH OKHCIICHUS 3JIEMEHTa, OT
moJsioxkeHus B Tadsuie . . Meneneesa.

12. Xumndeckas cBs3b. Y CIIOBHS ee 00pa30BaHMs, IPUPO/A U TAPaMETPhI CBSI3H. DHEPTeTHIECKHE KPUBEIE B3aMMOICHCTBYIOMINX
aTOMOB BOAOPOAA.

13. KoBaneHTHast xummdeckas cBs3b. OTHOAICKTPOHHBINA MeXaHH3M e 00pa3oBaHus. [IoHATHE KOBaJICHTHOCTH JIEMEHTOB.
KpaTtHOCTS cBs131. JJOHOPHO-aKIENITOPHBIH MEXaHI3M 00pa30BaHMs KOBAJICHTHON CBA3H.

14. HacelmaeMoCTh M HAaIIPaBIEHHOCTh KOBAJICHTHOH CBs3H. CTPyKTypa MOJEKYII, G-, -, SP-, SP2-, SP3-THOpHIH3aIis
9JIEKTPOHHBIX 00JIaKOB U MIPOCTPAHCTBEHHAsI KOH(PUTYpaLIUs MOJIEKYIIL.

15. TlonsipHast ¥ HEMOJSIpHAs KOBaJICHTHAS CBSA3b. [IMIIOIBHBI MOMEHT CBSI3M M MOJIEKYITBL. ['eoMeTprdecKast CTpyKTypa MOJIEKYII.
16. Onucanne XUMUYIECKOW CBSI3U METOJIOM MOJIEKYJSIpHBIX opOuTanei. Cxema obpasoBanus H2 mo meroxy MO.

17. OHepreruueckue cxemsl 00pa3oBaHusa Monekyl N2 u O2 1o MeToxy MOJIeKyISIpHbIX opouranei (MO).

18. MoHHas cBsI3b 1 ee cBo¥cTBa. [I0OHATHE 37EKTPOBAJICHTHOCTH. MeTamdecKast CBsi3b, €€ 0COOCHHOCTH.

19. BomopomHas cBs3b U e BIMIHNE Ha GH3UIECKIE H XUMHIECKHE CBOMCTBA MOJIEKYI. MeXMOJIeKyIIsIpHOe B3anMOIEHCTBHE.
20. CTpoeHue u CBONCTBa KOMIIEKCHBIX COCAMHEHHI, NX YCTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA. [IBOiiHBIC
COJIH.

21. KoMmiieMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHE JTFOOBIX MOJICKYI HITH YIaCTKOB MOJICKYI, 00YCIaBIHBAIOIIIX
oOpa3oBaHue cCreU(UIECKIX KOMIUIEKCOB (CITUpaIeBUIHAS CTPYKTYpa Oemka).

Yuebnblit Moaynp 2. OOmIMe 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB

22. OCHOBHBIE OHATHS XUMUYECKOH TEPMOAMHAMUKYI. BHYTpEHHSAS SHEPrys U SHTaIbIUs cucTeMbl. [1epBblii 3akoH
TEPMOANHAMUKH.

23. TerutoBble 3¢ (exTsl XUMUUYECKUX peaknnil. TemnoTta (SHTaIbIN) 00pa30BaHMsI XUMUIECKIX coenquHeHui. 3akon JlaByasbe-
Jlanmaca. OcHOBHOM 3aKOH TEPMOXHUMUM — 3aKOH ['ecca U cleCcTBUS U3 HEro.

24. Durponus. HanpasneHnne XUMUYECKHX MPOLIECCOB B U30JIMPOBAHHBIX CHUCTEMaX. BTopoii 3ak0H TepMOIUHAMUKY.

25. Dueprus ['m60ca. HampasiieHue 1 mpezien caMonpoOru3BOIEHOTO TEUSHUST XUMHUECKUX PEaKIInH.

26. CxopOCTbh TOMOTEHHBIX PEaKIi. 3aBUCUMOCTb CKOPOCTH OT KOHIIGHTPALlUU PEarupyIOIUX BEIIeCTB. 3aKOH AeHCTBHA Macc.
KoHcraHnTa CKOPOCTH peakLui.

27. 3aBECIMOCTB CKOPOCTH PEAKIINH OT TEMITepaTyphl U IPUPOABI pearupyromux semects. [Ipasmno Bant-T'odda. [Torsrie 06




DHEPIuy aKTUBALMU. Y paBHEHUE AppeHUycCa.

28. CKOpOCTb reTeporeHHbIX XUMUUECKHX peakiuid. Fix ocoGeHHOCTH.

29. ObpaTtiMble 1 HeoOOpaTHUMBIE peakIy. XuMIdeckoe paBHOBecHe. KoHcTanTa paBHOBecHs. CMeleHe paBHOBECHS], TIPHHITHIT
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIE MOHATHSA. OTHOKOMIIOHEHTHBIE CHCTEMBI, JHarpaMMa COCTOSIHUS BOABI, ()a30BbI€ EPEXOIbI.
MATEPHAJIBI 110 XUMUU

31. KonebartenbpHbIe peakiiiy (TeprHoandecKue peakitn). KoxebaHus KOHIIEHTpauii HEKOTOPBIX MPOMEXYTOYHBIX COSINHEHUH U
COOTBETCTBEHHO CKOPOCTEH PEaKIU.

Y4ebublit Momynb 3. PacTBOpEI

32. PactBops!. Crtoco0B! BEIpayKeHHUs KOHIICHTPAIMN pacTBOPOB (%-Hasi, MOJIIpHAs, HopMaibHas, THTP). PactBopuMocts. CBolicTBa
UCTHUHHBIX PacTBOpOB. 3axkoHbI Payns u Bant-T'odda.

33. PacTBOpPHI DAEKTPOIUTOB. TeopHs HIEKTPOTUTHIECKOHN JUCCOLUALNH.

34. CunbHble u cnadble aekTpoauThl. Crenens qucconnanuy. KoncranTa aucconuanuy. ManopacTBOPUMEBIE JIEKTPOIIHTHL.
IIpomssenenue pactsopumoct (I1P).

35. NonooOMmeHHbIe peaknuu. [IpaBuina HanucaHUst MOHHBIX ypaBHEHUH peakimii. KHCIOTHI, OCHOBaHHMS M CONU C TOUKU 3PCHUS
TEOPUH IEKTPOTUTHIECKON TUCCOLHALUH.

36. DnexTpoauTHdecKas aucconuanus Boasl. FlonHoe mpousBeneHue Bobl. Bonoponusiil nmokaszartens. ['maponus conelt (Bce
CITydan).

37. Knaccuduxauus AUCHEPCHBIX CUCTEM. MEeTOAbI MONyIeHHUs KOJUIOUIHBIX PACTBOPOB (IUCIIEPTUPOBAHUE, KOHIICHCAIIHS).
IToBepXHOCTHBIC SBICHUS, aACOPOLUS. Y CTOWYNBOCT KOJIIOMIHBIX CHCTEM.

38. MuKporeTeporeHHbIe CUCTEMBI — CYCIIEH3UH, YMYIbCHUU, TIEHBL, a9PO30JIH.

YuebHuslit Mogynb 4. OKHCIUTENEHO-BOCCTAHOBUTEBHBIE H IIEKTPOXUMHUIECKHE IIPOIIECCHI

39. Bo3HUKHOBEHHUE JBOIHOTO 3JIEKTPUUECKOTO CIO0sl Ha TPaHHILE METAII—BO/a, METAIII—PacTBOP. DNEKTPOIHbIE TOTEHIIUAIIBL.
CraHgapTHBIH BOJOPOIHEIA 3JIEKTPOI. PAI cTaHmapTHBIX 3JEKTPOIHBIX ITOTeHINAOB. Y paBHeHne HepHeTa.

40. Teopus rabBaHHYECKUX DIIEMEHTOB. MeqHO-IIMHKOBBIH d1eMeHT Januans Skobu. D/IC ranpBaHUUECcKOTo dJIeMeHTa. SIBieHust
MoJIApU3aluu 1 fenossipusanui. KoHIeHTpalmoHHbIN rajlbBaHUYECKUI 2JIEMEHT.

41. CymHocTs anexrponusa. KatoHble 1 aHOJHBIE MIPOLIECCHI P NEKTPOIHU3E BOAHBIX PACTBOPOB AIIEKTPOIUTOB. DINEKTPOIIH3
paciiaBoB. 3akoHbl @apanes. Berxon 1o Toky.

42. Koppo3us meramios. Knaccudurkamnus Koppo3nOHHBIX IporeccoB. CyIHOCTh XUMUYECKOH U 3TeKTPOXUMHUUECKOH KOPPO3HH.
DaKTopbl, ONPEAETAIONIIE CKOPOCTh KOPPO3UU. METOIbI 3alIUTHl METATIIOB OT KOPPO3UH.

43. XuMm4yecKie HCTOYHUKH dJeKTpraeckoit sHepruu (XMDD). [IpuHIMN 1ecTBHS CBUHIIOBOTO KHCIOTHOTO aKKyMYJISITOpa.
ITpuHIMD NeHCTBUS MIETOYHOTO XKEIe3HO-HUKEICBOTO aKKyMYIISTOPA.

44. TIpuHUIMT 1eHCTBUS JKeNe3HO-MapraHIeBOTO rajJbBaHUYECKOTO dyieMeHTa (DneMeHT Jleknaniie). TOMIHMBHbBIE JIEMEHTHIL.
ITpuHLUnD AeHCTBHS KUCIOPOAHOBOIOPOIHOIO TOIIMBHOTO 2JIEMEHTA.

45. IlonsaTHe O KaTanu3e U KaTaau3aTopax. | OMOreHHBIN U reTepOreHHbIN KaTtanu3. MexaHusM AelCTBUS KaTalu3aTopa.
HHrnéuTopsL.

Y4eOHbIit MOIYNTb 5. DIIEMEHTHI OPraHMYECKONH XUMHH

46. [TonmMeps! B OJMUTOMEPHI — OTIMYHE, OTYICHHE C TIOMOIIBIO PEaKINi TOJMMEPU3aNH 1 ITOJTUKOH/ICHCAIINH, KITaCCH(pHIKAIIIS,
CBOMCTBA, OTAENBHBIC IPEICTABUTEIIN.

Yuebublit Momynb 6. Xumuueckas UASHTH(UKAIUS U aHAJTU3 BELIeCTBa

47. Metaiusl, UX pacnpOCTPaHEHHOCTb, IOTy4eHUE, (PU3MIECKUE M XUMUYECKHE CBOHCTBA. XUMUYECKUH aHaAIIN3 — KaUueCTBECHHbIN
aHaJM3 KATHOHOB METAJIJIOB, KalleJIbHBIN aHAIN3 CTaJled U CIITIABOB.

48. AHaMUTHYECKUI CHUTHAN KaK 3aBUCHMOCTb JOCTYITHBIX H3MEPEHHIO KOJIMUYECTB BEIECTB OT UX COCTaBa (CIOCO0 perucrpanuu
KOJIMUECTBEHHBIX XapaKTEPUCTUK BEIIECTBA).

49. OU3UKO-XUMHIYECKHUH aHaIN3: XpoMaTorpadus (OyMakHas, KOJOHOYHAsI, TOHKOCIOWHAS, Ta30KUAKOCTHAS H JIp.);
3MEKTPOXUMHUYECKIE METOBI aHAIN3a (TUTPUMETPHUYECKIH, KOHIYKTOMETPHUYCCKUH, IIOTEHINOMETPHIECKHH).

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

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

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Iurosuu U. K. Kypc ananurnueckoit XuMHH: yIeOHUK CII6.: Jlans, 2004 94
JI1.2 |I'pannb6epr U. U., Ham | Opranndeckas Xumus: y4eOHUK Cankr-IlerepOypr: | DnexTpoH
H. JL. Jlans, 2023 HBIA
pecypce
JI1.3 | Hurmatymnun H. T dusryeckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Cankr-ITerepOypr: | DnektpoH
Jlanw, 2022 HBIHA
pecypce
JI1.4 |Tenspman M. U., Xumust: yueOHUK Cankr-IlerepOypr: | DnexkTpoH
IOctparos B. I1. Jlans, 2025 HBIH
pecype

6.1.2. JlononHUTE/IbHAS JIUTEPATYpPa

| ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo




ABTOpBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TO1

Komnu-Bo

2.1

Xomuenko I'. IL., Heoprannueckast XuMust: yaeOHUK CII6.: UTK
Huroruu U. K. I'panut, 2009
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6.3.1 IlepevyeHnb MPOrpaMMHOro o0ecrevdeHust

6.3.1.1

OC Windows XP

6.3.1.2

MozillaFirefox

6.3.1.3

SuperNovaReaderMagnifier

6.3.14

Visio 2016

6.3.1.5

Office 2007 Suites

6.3.1.6

7-Zip

6.3.1.7

CnpaBquaﬂ ImpaBoOBasA CUCTEMaA KOHchILTaHTHJ'IIOC

6.3.1.8

OneKTpOHHBIH Neproandeckuil cnpaBoyHuK «Cucrema ['apanT»

6.3.1.9

OfficeStandard 2010

6.3.1.1

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 | memnanpourpeiBarens VLC

6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 | DnextpoHHbIH nepruoauueckuii cnpaBodHuk «Crucrema APAHT». [TomHOTEKCTOBBIN, 0OHOBIIAEMBIH. JIOCTYI IO

JIOKAJILHOM CETH aKaJeMUU

6.3.2.2 | DnexTpoHHas OMOIHOTEYHAs cHcTeMa H3aTeNbeTBa «Jlanby. [loHOTEKCTOBAs AIIEKTPOHHAsI ONOIHOTEKA.

VHnuBuIyanbHBIN HEOTpaHIMYECHHBIH TOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akameMny HeOTpaHHYEHHOMY
KOJIMUECTBY HOJIb30BaTeNeH U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI K cetu MuTepHert.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIIUHBI (MOAY JIS)

Aynuropus

Bun pabot

Hasnauenwne OcHaIIEHHOCTh

2-201

CP

KoMmbrotepHasi TEXHHKa C BO3MOXKHOCTBIO IOJKIIOYEHHS K CeTH
"Untepuer" m  obecneyeHWeM  JOCTyma B DICKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO Cpely opraHusauu (HOyToyk (2
mrt.). JlabopaTOpHBIE YCTaHOBKM M1 HAyJHBIX HCIBITAHUN TIpH
BBITIOJTHEHUH AUCCEPTALIMOHHBIX padoT (4 miT.)

ITomemenue st
CaMOCTOSTEIILHON pabOThI

1-204

CP

Cronpl (28 mrt.), cTynbs (48 1wT.), MKad U CTEIAXKU C JTUTEPATypOH,
IMomemenue ms KOMIIBIOTEpHAsi TEXHUKA C BO3MOXKHOCTBIO TOAKIIOUEHHS K CEeTH

camocrosTenbHOM paboter | "MHTepHEeT" W obecriedyeHWeM ~— JOCTyma B 3JIEKTPOHHYIO

nH()OPMAIMOHHO-00pa30BaTENbHYIO CPERy OpraHu3anui(4 mr.).

427

JIab

Ilkadp co cneunanu3upoOBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJOBI,
IIUIICTKY, IITaTWUBBI, MEPHBIE CTaKaHbl, XUMHUYECKHE peakTuBbl) (1
mrT.), mKkag BEITSDKHOHM (1 mT.), Tabmmma «PacTBOPHMMOCTE KHCIOT H
VY4eOHas aymuTOpHs ocHoBaHui» (1 mr.), Ttabmuna  «[lepmogmueckas — cucrema
MengeneeBa» (1 mT.), focka kinaccHas (1 mIT.), cTOJBI JTaOOpATOPHBIE
(5 mwr.), Tabyperkn (19 mrt.), cron npermonasarens (1 mrT.), pakoBHHA
(1 mrt.), cryn /m (1 mir.)

322

Jlex

Cronbl, CTymbsi YydEHHUYECKHE, IEMOHCTPAIHOHHOE 00O0pyaoBaHUE
(mpoextop ACER (1 mr.), nudpoBas uHTepakTUBHAs gocka (1 ImT.),
nepcoHanbHEI KoMmbiorep ACER (1 mr.)) w y4eOHO-HarmsmHBIC
I0COOHS

VYueOHas ayquTopHs

8. METOMYECKHE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

Crenudukoit 3a04Hoi PopMbl 00ydeHUs1 sBiIsIeTCsl mpeobagaroniee KOJIUIECTBO YacOB CaMOCTOSATENFHONW pabOThHI MO CpaBHEHHIO C
AYMUTOPHBIMH 3aHSATHSAMH, I[I03TOMY METOJHMKa H3Y4CHHs Kypca IpeIycMaTpHBaeT Hapsay C JICKUUSAMH H JIADOpaTOPHBIMH
3aHATHAMHE, OPTaHU3ALNI0 CAMOCTOSATEIBHON pabOTHl CTYACHTOB, IIPOBEICHNE KOHCYIBTAINH, TPOMEXYTOTHOTO (JOPM KOHTPOJIS.
CryneHTbl, W3y4arolmue IUCIHUIUIMHY «XHMHUS», JOJDKHBI 00JanaTh HaBBHIKAMH pabOTBHl C yJ4eOHOW IHUTEpaTypoil W IpyruMu
WHPOPMALIMOHHBIMA HCTOYHUKAMH, B TOM 4YHCIIE, WUHTEPHET-CAliTaMH, a TaKKe BJIAJeTb OCHOBHBIMH METOJaMH, TEXHUKOH U
TeXHOJIOTHEH cOopa 1 00paboTKU HHPOPMAIIHH.




CamocrosTensHas paboTa CTYIEHTOB 3a0YHON ()OpMBI OOYdeHHUs AOJKHA HAUYMHAThCA C O3HAKOMIIGHHMs C pabodeil mporpammoin
JUCLUILIMHBL, B KOTOPOIl NEpevrciIeHbl OCHOBHAsl M JONOJHUTENBHAS JIMTEPATypa, ydeOHO-METOANYECKHE 3aJaHMsl HEOOXOAUMBbIC
JUTSL M3Y9EHUS TUCIUTUIHBI 1 pa0OTHI Ha Ta00paTOPHBIX 3aHATHIX.

IIpenomaBaTens B mpomecce ayIUTOPHBIX 3aHATHH OCBEIIA€T OCHOBHBIC KIIIOYEBBIC TEMBI AWCHUIUIMHEI M 0Opamiaer BHHIMaHHE
CTY/ICHTOB Ha TO, YTO OHM JOJDKHBI BCIIOMHHTb M3 paHee IIOJIydCHHBIX 3HaHWH. V3ydeHWe KakIOW TeMbl clelyeT HauuHATh C
BHMMATEIBHOTO O3HAKOMIICHHS ¢ HaOopoM BompocoB. OHM OPHEHTHPYIOT CTY[EHTA, MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH
teme. Creyer MMeTh B BHAY, YTO Y4EOHHWK WIH ydeOHOEe MOCOOHME MMEET CBOIO JIOTHKY ITOCTPOSHHS: OJHH aBTOPHI Oojee IIHPOKO,
a gpyrue Oojee y3KO pacCMaTpUBAIOT Ty HIM HHYIO mpoOimemy. IIpu m3ydenum mr000# TeMsl paboued mporpaMMbl CIeTyeT
HOCTOSIHHO OTMEYaTh, KaKHe BOINPOCH! (IIyCTh B MHOMW JIOTMYECKOW IOCIIEOBATEILHOCTH) PACCMOTPEHBI B JAHHOW INlaBe ydeOHHKa,
ygebHOTO mocoOus, a Kakue omymieHsl. Ilo 3aBepmieHHM pa0OOTHI HaJ yY4eOHHUKOM [MOJDKHA OBITH SICHOCTH B TOM, KaKHE TEMEL,
BONIPOCHI TPOTPaMMbl Y4eOHOTO Kypca BBl YK€ M3y49MIM, a KakKhe MPeACTONT H3YydUTh 10 JAPYIUM HCTOYHHKaM. B ciydae
BO3HHKIINX 3aTPYJHEHUI B IIOHMMAHHMU Y4eOHOTO MaTepHaja ClieqyeT OOpaTHThCS K JPYTHM HCTOYHHKAM, T M3JI0KEHHE MOXKET
OKazaTbcs 00JIee JOCTYITHBIM.

[loHnMaHue U ycBOEHHE COJNEp)KaHMSA Kypca HEBO3MOXHO 0€3 YeTKOTO 3HaHHS OCHOBHBIX TEPMHHOB M HOHSTHI, MCIONB3yeMBIX B
JAHHOW TUCHMIUIMHE 10 KaKHOoil KOHKpeTHOH Teme. [ 3TOro CTyAEHT IOMDKEH MCIOJIB30BATh ONpPEAENEHHS HOBBIX TEPMHHOB,
KOTOpBIE JaBAJIUCh Ha JIEKINH, @ TAKXKE B PEKOMEHIOBAHHBIX YUEOHBIX 1 MHPOPMALMOHHBIX MaTepuaax.

ITpu n3yyeHuy AUCHMITIMHEBI «XUMUA» CIEAYET YCBOUTH!

1.TeopeTnueckue OCHOBBI XUMHUHU.

2 IIpvHUMIIBI ¥ METO/IbI XUMHUYECKOTO aHAIN3A.

3.IIpvHIMIIEL 1 METO/BI XUMHUYECKOTO KOJIMYECTBEHHOTO aHau3a (TpaBUMETPHS U THTPUMETPHS).

4.Teoperndeckne OCHOBBI (DM3UKO-XUMHUYECKHX (MHCTPYMEHTAJIBHBIX ) METOJOB aHANW3a, WX HPUMEHEHHE IS OIPEACICHUS
Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa aHATH3UPYEMBIX 00BEKTOB.

CoBpeMEeHHBIC CPEACTBA CBSI3U IO3BOJISIOT CTPOUTH B3aMMOOTHOLIECHHS C IPEMOJaBaTEIeM M BO BPEMsl CAMOCTOSITENIBHOW paboThI C
TIOMOIIBI0O MHTEPHET-BUACO-CBA3M, a HE TOJBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYIbTAIWH. [ MpOXyKTHBHOTO OOIICHMS
CTyAEHTy HEOOXOOMMO BIAJEeTh HABBIKAMH JIOTHYHOTO, IIOCICIOBAaTENbHOTO ¥ TIOHATHOTO W3JIOKCHHS CBOETO BOIPOCA.
XKenatenbHo, YTOOBI CTYAEHT 3apaHee HAIMCAT JIEKTPOHHOE MHCbMO, B KOTOPOM IEPEUMCIMII MHTEPECYIOLIME ero BOHPOCHI MU
BOIIPOCHI, M3y4EHHE KOTOPBIX IPEACTaBIIETCS €My 3aTPyAHHTEIbHBIM. OTO JacT BO3MOXKHOCTb IIPEHOJABATEIIO OIEPATUBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3H 1 00JIee KaUeCTBEHHO ITOITOTOBUTHCS K MTOCIIEIYIOINM 3aHATHAM.

Heo6xoauMo OTMETHTH, YTO CaAMOCTOATENbHAs paboTa ¢ JIUTEpaTypod M MHTEPHET-UCTOYHMKAMM HE TOJBKO IIOJIE3HA KaK CPEACTBO
Oosee TIIYOOKOro HM3ydeHHs JIIOOOM JUCLMIUIMHBIL, HO M SIBISICTCS HEOTHEMJIEMON uacTblo Oynmymiell mpodeccHoHanbHOI
JIeITeIIHHOCTH BBIITYCKHIKA OakanaBpuara.

IIPUJIOXKEHUA




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



