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YTBEPXJIAIO
[IpopexkTop no yueOHOM
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" JI.M. UBanoBa
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b1.0.10
Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noarorosku 23.03.03 Dkcmyatanys TpaHCHOPTHO-TEXHOJIOTHYECKUX
MAaIIH U KOMIUIEKCOB
Hamnpapnennocts (mpoduiib) ABTOMOOWIM U aBTOMOOUIIBHOE XO3SICTBO

Kranuduxarms Bbakanasp
®opma 0OyueHUs 32049Has

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108
Bunpl KOHTpOIA Ha Kypcax:

B TOM YHMCJIC:

3a4eT ¢ OLIEHKOM 1
ayAUTOPHBIE 3aHATH 16

CaMOCTOsTebHAs paboTa 88

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
HanpasnenHocts (npo¢uib) ABTOMOOWIM M aBTOMOOMIIBHOE XO3HCTBO, 0J00peHHBI YuenbiM coetom PIBOY BO
Uysamckuit 'AY ot 20.02.2026 1., mpoToxon Ne 09.

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

COI'JTACOBAHO:

3apenyromuii kadeapoit Uepror A.B.

3aBemyromuii BeImyckatomeii kadgenpoit AmateipeB A.C.
[Ipencenarens Meroanyeckoit komuccuu (axynprera ['aBpumos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popMupoBaHUEe HABHIKOB HCIOJB30BAHUS XMUMHUYECKUX 3HAHWH M YMEHHH JUIS YCHENIHOTO W3y4eHHs TOCIEYIOMUX
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:

3. KOMIETEHIIY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIIUTIINHBI
(MOJY.JIST)

VYK-1. Cioco6eH 0CyIIecTBISATh MOUCK, KpUTHYSCKUH aHaIN3 U CHHTE3 HH(POPMAIIHH, IPUMEHSATh CUCTEMHBIH ITOIXOJT TS
pellIeHus IOCTaBICHHbIX 3a/1a4

VYK-1.1 3naer: MmeToIMKH MOKUCKA, cOopa u 00paboTKK MHPOPMAITUH, METOI CHCTEMHOTO aHaJIN3a

VYK-1.2 YMeeT: IpUMEHATh METOIUKH HOUCKa, cOopa, 00paboTKH MHGOPMAIINH, CHCTEMHBIH ITOIXO JUTS PEIICHHUS ITOCTaBICHHBIX
3a7a4 U OCYIIECTBIIATh KPUTHIESCKUH aHANN3 U CUHTE3 HH()OPMALIUH, IOJydeHHON U3 aKTYyalIbHBIX POCCHUCKHUX U 3apYOEKHBIX
UCTOYHUKOB

VK-1.3 Nmeer HaBEHIKH: TTOHCKA, cOOpa 1 00pabOTKH, KPUTHYESCKOTO aHAM3a U CHHTEe3a HH(pOpMALUH, AT PEIICHUS
MOCTAaBJICHHBIX 33734

OIIK-1. CriocoOeH IpHMEHATh €CTECTBCHHOHAYYHbIC H OOIICHH)KCHEPHBIC 3HAHHSI, METOIBI MATEMaTHYCCKOTO aHAIIN3a U
MOJISITUPOBAHUS B TIPOPECCHOHATLHON AESTENFHOCTH;

OIIK-1.1 JleMoHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTeMAaTHUECKUX M €CTECTBEHHBIX HAYK, HEOOXOIMMBIX JUIS PEIICHUS
THUIIOBBIX 337129 IPO(ECCHOHATIBHON AESTENEHOCTH

OIIK-1.2 Mcnonp3yeT 3HaHHUS OCHOBHBIX 3aKOHOB MaTeMaTHUYECKUX U €CTECTBEHHBIX HAYK IJIsl PELICHUsT CTAaHIAPTHBIX 3a7ad B
007acTH 9KCIUTyaTallui TPAHCIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIIuH

OIIK-3. CnocobeH B ctepe cBoeii mpodecCHOHANBHON AeITENFHOCTH MPOBOIUTH U3MEPEHHs U HaOmoaeHusl, 00padaThIBaTh U
HPECTABIATh SKCIIEPUMEHTAIBHBIC JTaHHBIC M PE3YIbTaThl HCIIBITAHHH;

OIIK-3.1 Mcnone3yer cCoBpeMEHHBIC METO/IbI IKCIICPHUMECHTAIBHBIX HCCICIOBAHUN U HCIBITAHIH B TPO(PECCHOHANBEHON
JEATEITBHOCTH

OIIK-3.2 ITox pyKOBOJICTBOM ClielHasICcTa OojIee BEICOKOH KBAMM(HUKAIINH YIaCTBYET B TIPOBEICHUH SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUSX MPOILECCOB M UCTIBITAHUAX B MPO(ECCHOHANBHON EITETbHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE OHATHSI U 3aKOHBI XMMHUH, SJIEKTPOHHOE CTpOeHUE aTOMOB, cTpyKTypy IICXD um. JI.1. MenneneeBa, OCHOBBI
TEOPUH XMMHUUECKOI CBA3H B COCANHEHMSX PA3HBIX TUIIOB, OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUSI XUMUIECKHX
IIPOIIECCOB M XaPAKTEPUCTHKH PABHOBECHOTO COCTOSHMS, KOJUINTATHBHBIE CBOHCTBA PACTBOPOB, TEOPHIO
EKTPOIUTHIECKON TUCCOIHAIINH, OCHOBHBIE 3aKOHOMEPHOCTH IEKTPOXUMHH.

3.2 | YmeTh:

3.2.1 | ocymIecTBISITh MOCTAHOBKY M PELIEHUE 3a]1a4 C UCTIOIb30BaHNE 3HAHHI TI0 XUMHUH B 007aCcTH MpodeccnoHaIbHOH
JeSITeNbHOCTH.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | BBITIOTHEHHMS 3JIEMEHTAPHBIX JTa00PATOPHBIX (PU3NKO-XUMHIECKHX HCCIETOBAHUIT B 00JIaCTH MPOQECCHOHAIBHOM

JeSITeNbHOCTH.
4. CTPYKTYPA U COJEP)KAHUE JUCHUIIJIMHBI (MOAY JIsI)
HaumeHoBaHue pa3/iesioB u TeM /BU]L Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeuanue
3aHATHA/ Kype 1197071 pakr. | moar.

Pazgen 1. Beenenune. CtpoeHne BeliecTsa

IIpeamer u 3HaYeHUE XMMUU B Pa3BUTUU 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 Yuebnas
TeXHUKA. OCHOBHBIE IIOHITUS U 1.2 VK-1.3 JI1.3 JUCKYCCHS
KOJIMYECTBEHHBIE 3aKOHBI XUMHUH /JIex/ OIIK-1.1 JI1.4J12.1

OIIK-1.2

OIIK-3.1

OIIK-3.2




IIpeaMer U 3HAYCHHUE XMMUH B Pa3BUTHH
TexHuKkH. OCHOBHBIE IIOHATHUS U
KOJINYECTBEHHBIE 3aKOHBI XuMuH /J1a6/

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

JI1.4J12.1

Omnpoc.
PaGora B
MaJIBIX
rpyImax.
Samura
nabopaTopHOH
padoTEHL.

Hpez[MeT 1 3HAYCHNUC XUMHU B PA3BUTUN
TexHUKH. OCHOBHBIE IIOHATHUS U
KOJIMYCCTBCHHBIC 3aKOHBI XUMUH /Cp/

10

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

JI1.4712.1

TecrupoBanue

CrpoeHue aToMa U MepruoIMIecKasi CHCTeMa
J.1. Menneneea /JIex/

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

J11.4J12.1

VYuebnas
JICKYCCHSI

CtpoeHne aToMa U IepHoIIecKast CHCTeMa
J.1. Menneneesa /Cp/

10

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

JI1.4712.1

TecrupoBanue

Xumudeckas cBs3b /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

Pazgen 2. O0uine 3aK0HOMEPHOCTH
XHMHYECKHX MPOLECCOB

DHepreTuka XUMHYECKHUX Mpoiieccos /JIex/

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

J11.4J12.1

Yuebnas
JTUCKYCCHS

DHepreTrka XUMHIeCKuX nporieccos /Cp/

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

JI1.4712.1

TecrtupoBanue

Xumudeckasi KuHeTHka. CKopocTh
XUMHYeCcKuX peakiuii. Katamus /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

Xummgeckoe 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. JucnepcHbie cuctemsl /Cp/

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

JI1.4J12.1

TectupoBanue




Teopust 31EKTPOIUTUYECKOM
nquccoraruu /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

Bonoponnsrit mokasarens /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

Pa3nen 4. OKHCAUTENLHO-
BOCCTAHOBHTEJIbHbBIE H
3JIEKTPOXMMHUYECKHUE NMPOLEeCChl

OKHCIHUTETbHO-BOCCTAHOBHUTENBHbIC
npoueccs! /JIex/

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

JI1.4J12.1

VYuebnas
JHUCKYCCUS

OKHCIHUTENEHO-BOCCTAHOBUTEIBHbIE
niporiecchl /J1a6/

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

J11.4J12.1

Omnpoc.
PabGoTta B
MaJbIx
rpymnax.
Samura
nabopaTopHOit
paboTHL

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC
mporieccel /Cp/

10

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

DIeKTPOXUMHYECKHE TPOLECCHI.
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

XuMHUYeCKUe UCTOYHUKU ToKa /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

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

J11.4J12.1

TectupoBanue

Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHUMHH

Cocras, cBOMCTBa U IepepaboTka
opraHngeckoro Torumsa /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

CBoliCcTBa U IPUMEHEHUE NIOJIUMEPOB U
onuromepos /Cp/

11

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

JI1.4712.1

TecrtupoBanue




Pa3nen 6. Xumuueckasi ugeHTUGUKALUS U
AHAJIU3 BelllecTBa

KauecTBeHHBIH U KOJIMYECTBEHHBIH 1 6 YK-1.1 VK- JI1.4J12.1 0 0 TectupoBanue
anamms /Cp/ 1.2 VK-1.3
OIIK-1.1
OIlK-1.2
OIIK-3.1
OIIK-3.2

XUMHIUECKUH, PU3NKO-XUMHIESCKUN 1 1 6 YK-1.1 VK- J11.4712.1 0 0 TecrtupoBanue
(uznueckuii 1.2 VK-1.3
aHaJIu3; aHAJINTHYECKUHA CHTHAIT OIIK-1.1
/Cp/ OIIK-1.2
OIIK-3.1
OIIK-3.2

Paznen 7. Kourpoanb

Kontposs /3auérCOn/ 1 4 VYK-1.1 VK- JI1.4712.1 0 0 Ompoc.

1.2 VK-1.3 [Tucemennas
OIIK-1.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-3.1
OIIK-3.2

5. ®OHJI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy

Yuebnslit Monyns 1. Beenenune. CtpoeHue BemecTa

L. OCHOBHBIE XMMUYECKUE TOHATHUs. MaTepus U BelecTBO. ATOM, MOJIEKyNa, XUMHYECKHH 31eMeHT. BaneHTHOCTh 1
CTEIEHb OKHCIICHHS 3JIEMEeHTa. ATOMHAsI M MOJICKYIIIpHast Macchl. KosmaecTBo BemecTsa — MOJIb.

2. ATOMHO-MOJICKY/IIpHasl TEOPHsI, 3aKOH COXPaHEHMs Macchl U dHepruu, [leprnoandeckuil 3aKOH, TEOPUS XUMHUYECKOTO
CTpOEHUS BellecTBa. 3aKOH ABOTaJpo U €ro cleJCcTBus, ypaBHeHHe Menneneesa-Knaneiipona.

3. DOpPMYITUPOBKH CTEXHOMETPUIECKHX 3aKOHOB XHMHH: MOCTOSHCTBA COCTABOB, SKBUBAJICHTOB. [I0HATHE XMMHYECKOTO
SKBHBAJICHTA 3JIEMEHTA U COSANHEHN. MoJspHast Macca SKBHBAJICHTA ¥ MOJIIPHBIH 00BEM SKBHBAJICHTA.

4. OO61ee npeacTaBieHre 00 aToMe. DIeMEeHTapHbIe YacTHIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.

5. IToBenenue snexkTpoHa B aTome. KBaHTOBBIH XapakTep W3MEHEHUI sHepruu. [IBoHCTBEHHasl MPUPOJIA AIEKTPOHA.

6. I'maBHOe W opOHTaNBEHOE KBAaHTOBBIE YMCIa. MarHUTHOE KBaHTOBOE 4YHcio. CIIMH 3JIEKTPOHA U CIMHOBOE KBAaHTOBOE
ypcno. CxemMa CTpOeHHUs INEeKTPOHHOI 000JI09YKH aToOMa TI0 YeThIpeM KBaHTOBBIM uncnam. [puniumn [aymn.

7. Omnucanue 3JIeKTPOHHONW 000JIOUKH aToMa 3JIeKTPOHHBIMU (popMyliaMu U 3J1eKTpoHorpaduueckuM meronoM. I1pasuio
I'yana.

8. 3amonHeHNE 3IEKTPOHAMH YHEPIreTHUECKUX COCTOSHHM aToMa COTIACHO IPHHINITY MHHUMYyMa 3Heprud. IIpaBmna
KrneuxoBckoro. Ilopsaok 3anoaHeHNs 2IEKTPOHAMH SHEPreTUYECKUX YPOBHEN U NOLypOBHEN.

9. s-, p-, d-, f-31eMeHTBI. DeKTpOHHAs CTPYKTYpa aTOMOB M IIEPHOANYECKas CHCTEMa XMMHYECKHX IEMEHTOB.

10. INepronnaecknii 3akoH 1. V1. MenneneeBa. CoBpeMeHHast (GOpMyITHpOBKa 3aKoHA. [IprdarHa NepHOTUIHOCTH M3MEHEHHS
CBOMCTB 2JIEMEHTOB U UX COCAUHEHUN.

1. CrpyKkTypa HepHOANYEcKOl cucTeMsbl aneMeHToB. Ilepuoasl, rpynmsl, noarpynmsl. Ilepuoaudyeckoe u3MeHeHHE CBOICTB

XUMHUYECKUX 3JIEMEHTOB. Pajinychl aTOMOB 1 MOHOB. DHEPTHsl HOHU3ALMU. DHEPTHS CPOJICTBA K JICKTPOHY.
DNeKTPOOTPULIATEIIBHOCTD.

12. KucnoTHO-0CHOBHBIE I OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BellecTB. VMI3MeHeHUue KMCIOTHO-OCHOBHBIX U
OKHCJIUTENBHO-BOCCTAHOBHUTEILHBIX CBOMCTB BEILECTB B 3aBUCUMOCTH OT CTEIIEHN OKHCJIEHHS DJIEMEHTA, OT IIOJIOXKEHHS B TaOJIMIIE
J. Y. Menneneesa.

13. Xumuueckasi CBsI3b. YCIOBHA ee 00pa30BaHUsA, MIPUPOJa U MapaMeTpsl CBA3U.

14. KoBanenTHas xuMuueckas cBsa3b. OJHOIIEKTPOHHBII MexaHu3M ee oOpazoBanus. KpatHocTs cBa3u. JloHOpHO-
AKIETITOPHBIN MEXaHU3M 00pa30BaHMs KOBAICHTHOH CBSI3H.

15. HaceimraeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. SP-, Sp2-, SP3-THOpHIU3anus 3IEKTPOHHBIX 00JIaKOB M
IPOCTPaHCTBEHHAsA KOH(HUTYPALs MOJEKYIL.

16. INonsipHas u HemonspHas KOBAaJEHTHAs CBA3b. JIMMOJBHBIA MOMEHT CBSI3H U MOJIEKY/BI. ['eoMeTpuyeckasl CTpyKTypa
MOJIEKYIL.

17. Honnas cBs3p u ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIBHOCTH. MeTamnyeckas CBs3b, €€ 0COOCHHOCTH.

18. Bonoponnas cBs3b U ee BIMsAHHME Ha (pU3NUECKHE M XUMHUYECKHE CBOMCTBA MOJEKyl. MexMoIeKyIsIpHOoe
B3aUMOJIeHCTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX YCTOMYMBOCTh. KOHCTaHTa HECTOMKOCTU KOMILIEKCHOTO HOHA.

JIBOliHBIE COH.
VYueOHbIi MoIyib 2. O0mHe 3aKOHOMEPHOCTH XUMHUYECKUX IIPOIIECCOB

20. OCHOBHBIE NOHATHUS XUMHUUYECKON TEPMOJAMHAMUKN. BHYTpEHHSs 3HEprus U SHTaIbIMsl cucTeMbl. I1epBblil 3akoH
TEepMOANHAMUKH.
21. TennoBbie 3P HEKTHl XUMHUYECKUX peakiuii. Termmora (3HTAIbIKSA) 00pa30BaHUsA XUMUYECKAX COCTUHEHHH. 3aKOH

JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEPMOXHMMHUHU — 3aKOH ['ecca u cliesicTBUS U3 HETO.




22. Ontponus. HanpaBneHne XUMHYECKHX MPOIECCOB B M30IMPOBAHHBIX CHCTeMax. BTOpoil 3ak0H TepMOIMHAMUKH.

23. Oneprus [md6ca. HanpasneHue u mpeziest caMoIpoOM3BOIEHOTO TCYCHHS XUMHYCCKUX PEaKIuii.

24. CKOpOCTh TOMOTEHHBIX peaKUUi. 3aBUCHMOCTh CKOPOCTH OT KOHIIGHTPALMK PEardpykoluX BelIecTB. 3aKOH ACHCTBUS
Macc. KoHCTaHTa CKOpOCTH peaKiuy.

25. 3aBUCHMOCTb CKOPOCTH pEaklMy OT TeMIepaTypbl U NPUpPOAbI pearupyromux seuiecTs. [IpaBuno Bant-I'odda.

26. CKOpOCTh TETePOreHHBIX XMMHUYECKUX peakunii. X ocoGeHHOCTH.

27. OO6patumMble 1 HeOOpaTHMBIE peakIuy. XuMIdeckoe paBHoBecre. KoHcTaHTa paBHOBecus. CMeleHHe paBHOBECHS,
npunuun Jle [llarense.

28. KonebatensHble peakiun (mepuoandeckue peakiyn). KoneOaHns KOHIEHTPAUHA HEKOTOPBIX MPOMEKYTOYHBIX

COEZIMHEHUH U COOTBETCTBEHHO CKOPOCTEH peakuuil.
Yuebustit Moayns 3. PacTBopst

29. PactBOpbl. CriocOOBI BhIpakeHHsI KOHIIEHTPALlMK PacTBOPOB (MPOLIEHTHAs, MOJIIpHAs, HOpMaJbHAs!, MOJSUIbHAS, TUTD).
PactBOopumoOcCTSb.

30. CBoiicTBa MCTHHHBIX pacTBOpoB. 3akoHHI Paynmsa u Baurt-T'odda.

31. PactBopsl 2nekrponutoB. Teopust 271€KTPONUTUYECKON AUCCOLUALIMN.

32. CunbHble U cnabble 31ekTposnthl. CreneHb aucconuanuu. Koncranra qucconuanun. MaiopacTBOPUMBIE JIEKTPOIIHTHL.
ITpouszsenenue pactsopumoctu (I1P).

33. Honoobmennsle peakuuu. [IpaBuia HamcaHUS HOHHBIX YpaBHEHHUH peakIHii.

34. KucnoTsl, 0CHOBaHMS U COJIU C TOUKH 3PEHHS TEOPUH DIEKTPOTUTUYECKOH IHCCOIMAIHH.

35. OnekTponauTHyecKas Auccouuanus Bojarl. MloHHOe mpousBeaeHHe BoAbl. BogopoaHblil mokasarens.

36. Kraccnguxarus 1ucnepcHBIX CHCTeM. MUKpPOTeTepOTeHHBIC CHCTEMBI — CYCIICH3HH, IMYNIBCHH, TIEHBI, a3PO30IIH.
YuebHuslit Mogynb 4. OKHCIUTENEHO-BOCCTAHOBUTEBHBIE H IIEKTPOXUMHUIECKHE IIPOIIECCHI

37. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuy. CreneHb okucneHus. OKUCIUTENb, BOCCTaHOBUTEND. [Iporecchl
OKHCIIEHUS U BOCCTaHOBJICHUS.

38. Bo3HUKHOBEHHE JBOMHOTO 3IEKTPUUYECKOTO CIIOSI HA TPaHMIE METalI—BOJa, METAUI—PACTBOP. DIEKTPOIHBIE
noteHManbl. CTaHAAPTHBIM BOJOPOAHBIN 3JEKTPO. P cTaHIapTHBIX 9J1€KTPOAHBIX TOTEeHIUANOB. YpaBHeHne HepHera.

39. Teopust ranpBaHUYECKUX SJIEMEHTOB. MeIHO-IMHKOBBIA 31eMeHT Jlanuans SIko6u. DJC raapBaHNYECKOrO 3JIEMEHTA.
SBnenus nouspusanuy U Aenosspusanuy. KOHIEHTpallnOHHBIN IalbBaHUUECKUH JIEMEHT.

40. CymHocTs 3nmekTponn3a. KaTomgHbele 1 aHOIHBIE IPOLECCH! NIPU 3IEKTPOIIH3e BOJHBIX PACTBOPOB NEKTPOIUTOB.

41. OJeKTpoan3 paciiaBOB U pacTBOPOB 3MEKTPOIHUTOB. 3akoHbl Dapajesd. Beixoa mo Toky.

42. Koppo3sus meramios. Knaccudukanus Koppo3noHHBIX porieccoB. CyIMIHOCTh XHMHUYECKOH U 3IEKTPOXUMHYECKON
koppo3uu. PakTopbl, ONPEASIAIOIINE CKOPOCTh KOPPO3UH. MeTo bl 3alUThl METAIIOB OT KOPPO3HU.

43. XUMHUYECKUE UCTOYHUKHU dJeKTprueckor sHepruu (XUID). IlpuHimn aeicTBUS CBHHLOBOTO KHUCIOTHOIO
aKkKyMmynsTopa. [IpyHIMn 1eHCTBUS MIET0YHOTO KEIEe3HO-HUKEIEBOTO aKKyMYIsATOPA.

44. IMpuHIMT KEHCTBHS XKene3HO-MapraHIeBOTO TalbBaHWYECKOTo 31eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHbBIE 37I€MEHTHI.
IIpuHUUDI nelCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. [lonsTHe 0 KaTanu3e U KaTanu3aropax. ' OMOTreHHBIN M reTeporeHHbI KaTtanu3. MexaHu3M JEHCTBUS KaTalau3aTopa.
HNHrnduTopsI.

Y4eOHBII MOIYIH 5. DIEMEHTHI OpPraHUYeCKOW XUMHU

46. IMonumeps! U onUrOMepsl — OTJIMYHUE, NTOMYYEHHE C TIOMOIIBIO PEaKIUii MOJUMEPU3alMi U MOJNUKOHACHCAINH,

KIaccH(UKaIMs, CBOMCTBA, OTAENIBHBIC IIPEICTABUTEINH.
Y4eOHsIit MOIyIb 6. XuMndecKas HICHTH(GUKAINSA U aHAJIHU3 BEIIeCTBa

47. Merasisl, UX PacIpOCTPAHEHHOCTD, MONydeHUE, (pU3MUecKue U XUMHYIECKHEe CBOMCTBA. XUMHUYECKHUI aHAIU3 —
KaueCTBEHHBII aHAIIN3 KATHOHOB METAJIIOB.

48. AHaTUTHYECKUH CHTHAI KaK 3aBHCHMOCTB JOCTYIMHBIX H3MEPEHHIO KOJMYECTB BEIIECTB OT MX cocTaBa (crocod
PETUCTPAIK KOJTHMIESCTBEHHBIX XaPaKTEPUCTHK BEIIECTBA).

49. DU3NKO-XUMHUUECKUHA aHanu3: XpoMaTtorpadus (OymaskHasi, KOJIOHOYHAsI, TOHKOCIONHAS, Ta305KUIKOCTHAS U Ap.);
3NEKTPOXUMHUYECKUE METOIbI aHAN3a (TUTPUMETPHUYECKHH, KOHTYKTOMETPHUYECKHUI, TOTEHIIMOMETPUIECKHA).

50. Omsnveckuii aHaIH3 (CIEKTPO(YOTOMETPHS U Ip.).

5.2. IlpuMepHBliil NepedyeHb BOIPOCOB K 3K3aMeHYy

He mpexycMoTpeHO yaeOHBIM ITTAaHOM.

5.3. TeMaTHKa KypCcOBbIX PadoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM IITTAHOM.

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

Bomnpocs! 1u1st OLIeHKH 3HaHUI TEOPETHYECKOTO Kypca

Yuebusit Moxyns 1. Benerne. CTpoeHue BemecTsa

1. OcHOBHBIE XUMHYECKHE MOHATHSL. MaTepus U BeeCTBO. ATOM, MOJEKYlla, XUMHIECKHH 37IeMEHT. BalleHTHOCTE U CTeNeHb
OKHCIIEHHUS 1eMeHTa. ATOMHas U MOJIEKyNspHas Macchl. KomuecTBo BellecTBa — MOJIb.

2. OcHOBHBIE TIOJIOKEHUS X POPMYITHPOBKU (PYHIAMEHTAIBHBIX XUMIYECKUX TEOPHI M 3aKOHOB: aTOMHO-MOJIEKYIISIpHASI TEOPHS,
3aKOH COXPAaHEHUS Macchl ¥ YHepruu, [leproaudaeckuii 3aK0H, TEOPHS XUMUYECKOTO CTpOCHUS BemecTBa. OCHOBHBIE OTOXKCHUS U
(hopMyITUPOBKY ra30BbIX 3aKOHOB XUMHH: IPOCTHIX 00bEMHBIX OTHOLLICHUH, ABOTaApo, ypaBHeHne MenaeneeBa-Kianeipona.

3. OCHOBHBIE TTOJIOXKEHUS U (HOPMYITHPOBKH CTEXHOMETPHUYECKHUX 3aKOHOB XUMUH: IIOCTOSTHCTBA COCTABOB, SKBUBAJICHTOB, KPATHBIX
otHOoIIeHNH. [TOHATHE XMMIYECKOTO SKBHBAJICHTA 3JIEMEHTA M COeAMHEHN. MoJIsIpHas Macca SKBUBAJICHTA M MOJISIPHBIH
SKBUBAJICHTHBIH 00BEM.

4. O6uiee npezcTaBieHne 00 aToMe. DIEMEHTApPHBIC YACTHIBI ATOMa, ATOMHOE SJPO, H30TOIBI, H300apbl, H30TOHEL.

5. [loBenenue aekTpoHa B arome. KBaHTOBBIN Xapakrep U3MeHEHUH 3HepTuu. [[BoiicTBeHHAs MPUPO/Ia AJIEKTPOHA. Y paBHEHHE




JIyn ne bpoitns. [Ipunnun HeonpeneneHnoctH eitsendepra. [TonsTre o BonHOBOM dyHKIMK. YpaBHeHue LlIpeaunrepa.

6. I'naBHOE 1 OpOHTaTBHOE KBAHTOBBIC YnCiIa. MarHUTHOE KBaHTOBOE YMcino. CIIMH 3JIEKTPOHA U CITMHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHS IEKTPOHHOH 000JI0YKH aTOMa MO YeThIpeM KBaHTOBBIM uuciaM. [TpuHnnn [aymm u crenctBus u3 Hero.

7. OnucaHue 3IEKTPOHHOH 000JI0UKH aTOMa AIIEKTPOHHBIMU (DOPMYIaMH U 3IeKTpoHOrpadudeckuM MeTonoMm. [Ipasmio I'yana.
CrnuHOBas TEOpHsl BAICHTHOCTH.

8. 3anonaHeHHe IEeKTPOHAMHU SHEPTETUUECKUX COCTOSHUM aTOMa COINIacHO NMPUHIMIY MUHUMYyMa dHepruu. [Ipasuna
Kireuxosckoro. [Topsmok 3amoqHeHHs 37€KTPOHAMH YHEPTeTHIECKUX YPOBHEH U MOypoBHEH. VneansHas 1 peasbHast CXEMBI.

9. O6mas meKTpoHHas POpMylia AaTOMOB, S-, p-, d-, f-311eMeHTBI. DIEeKTPOHHAS CTPYKTYpa aTOMOB U IEPHOANYECKAs CUCTEMA
JJIEMEHTOB.

10. 3axon Mo3zmu. [Tepnoamueckmii 3axoH /1. . Menneneera. CoBpeMenHas GopMyIHpoBKa 3akoHa. [IprdnHa nepronaHOCTH
U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

11. CtpykTypa nepuognueckoi cucteMsl 3eMeHTOB. [leproapl, rpymniisl, noArpynnsl. [lepuoaudeckoe u3MeHeHEe CBOMCTB
XMMHUYECKUX 3JIEMEHTOB. Paguychl aTOMOB 1 HOHOB. DHEPIrUsl HOHU3ALMU. DHEPTHs CPOJCTBA K DIIEKTPOHY.
OeKTPOOTPHIATENEHOCTh. KHCITOTHO-OCHOBHEIE M OKHCIHTEIFHO-BOCCTAHOBHUTEIBHEIE CBOHCTBA BemecTB. JIV3MeHeHne KNCTIOTHO
-OCHOBHBIX U OKHUCIIHTEIIbHO-BOCCTAHOBUTEIBHBIX CBOICTB BEIIECTB B 3aBUCUMOCTHU OT CTEIEHHU OKHUCIICHUS 3IEMEHTa, OT
nojoxenus B Tabmue /1. V1. Menneneena.

12. Xumndeckas cBs3b. Y CIIOBHS ee 00pa30BaHMUs, IPUPO/IA U TapaMeTPhl CBSI3H. DHEPTeTHIEeCKHE KPUBEIE B3aNMOICHCTBYIOMINX
aTOMOB BOZOPOJIa.

13. KoBasieHTHast Xumuueckas cBsi3b. OJHOAIEKTPOHHBIN MexaHU3M ee 0Opa3oBanusl. [IoHSATHE KOBATEHTHOCTH 3JIEMEHTOB.
KpatHocTs cBsi3u. JloHOpHO-aKLIENTOPHBIH MEXaHN3M 00pa30BaHMs KOBAJICHTHOH CBS3H.

14. HacelmaeMocCTh M HaIlpaBIEHHOCTh KOBAJICHTHOH CBs3H. CTPYKTypa MOJIEKyYI, G-, -, Sp-, SP2-, Sp3-THOpHIN3aIiL
3JIEKTPOHHBIX 00JIAKOB U IPOCTPAHCTBEHHAS! KOH(PUTYPAIHS MOJIEKYII.

15. IonapHas 1 HEMOApHAs KOBaJIEHTHAs CBSA3b. JIUMOIBHBIH MOMEHT CBSI3H U MOJIEKYNBL. I eoMeTpryecKkast CTPYKTypa MOJIEKYIL.
16. Onucanne XUMUYIECKOH CBSI3U METOJIOM MOJIEKYJSIpHBIX opOuTaneii. Cxema obpasoBanus H2 mo meroxy MO.

17. DHeprermueckue cxeMsl 00pa3oBaHusg MoeKyl N2 u O2 1o MeToxy MOJISKYISIpHBIX opoutanei (MO).

18. NonHas cBsi3b U ee cBOHCTBA. [IoHATHE 27EKTPOBaIEHTHOCTH. MeTananyeckas CBsi3b, € 0COOEHHOCTH.

19. BonopoznHas cBsi3b 1 €€ BIMSAHIE Ha (PU3HUECKUE M XUMUUECKHE CBOMCTBA MOJIEKYIl. MEXMOIIEKYIISIPHOE B3aUMOICHCTBHE.
20. CtpoeHue 1 CBOMCTBa KOMIUIEKCHBIX COETUHEHNN, X YyCTOWYNBOCTh. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA. [IBOMHbBIE
COJIH.

21. KoMIuIeMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHUE JIFOOBIX MOJIEKY/ HIIM YHaCTKOB MOJICKYJI, 00YCIIaBIMBAIOLINX
oOpazoBaHue crienn(pUUecKIX KOMIUIEKCOB (CIHpaieBUAHAS CTPYKTypa Oerka).

Yuebusiit Moayns 2. O6mmue 3aKOHOMEPHOCTH XHMHUYECKUX IPOIIECCOB

22. OCHOBHBIE TIOHATHA XUMUYECKOW TEPMOAMHAMUKYI. BHYTpEHHSS DHEPTHA U SHTANIBIHS cucTeMbl. [1epBblii 3aKoH
TEPMOANHAMUKH.

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

24. Dutponua. HanpaBnenne XMMHUYECKUX MPOIIECCOB B M30IMPOBAHHBIX CHCTeMax. BTopoil 3akoH TepMOIMHAMUKH.

25. Dueprus ['m66ca. HampasiieHue 1 mpejien caMONpPOU3BOJIEHOTO TCUCHUST XUMHUECKUX PEAKIINH.

26. CKOpOCTb TOMOTEHHBIX PeaKLUi. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALUU PEearupyrolX BeECTB. 3aKOH JEHCTBHS Macc.
KoncTaHTa CKOPOCTH peakIuu.

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

28. CkopOCTb TeTepOTeHHBIX XUMUYECKHUX peaknuil. Ix ocobeHHOCTH.

29. ObpaTumble 1 HEOOpaTUMBbIE peakuu. XuMu4eckoe paBHoBecre. KoHcranTa paBHoBecus. CMellleHHEe paBHOBECHS, IPUHLIUTT
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIC MOHATHSA. OTHOKOMIIOHEHTHBIC CHCTEMBI, JHarpaMMa COCTOSHHS BOABI, (ha30BbIC IEPEXOIbI.
MATEPHAJIBI 110 XUMHWUN

31. KonebarenpHble peakiuy (eproandeckue peaknun). Konebanus KOHIEHTpanui HEKOTOPBIX IIPOMEXYTOUHBIX COCANHEHUI 1
COOTBETCTBEHHO CKOPOCTEH peakmuii.

YuebHslit Moayns 3. PacTBOpsI

32. PactBopsl. CriocoOBI BRIpa)KeHUsI KOHLEHTpALUU pacTBOpoB (%-Hasi, MOJIsipHasi, HOpMasbHasi, TUTP). PactBopumocts. CBoKCTBa
HCTHHHBIX PacTBOpOB. 3akoHbI Payns u Bant-T'odda.

33. PacTBOpBI 3IEKTPOIUTOB. TeOpUs IIEKTPOJUTUIECKON JUCCOLUALMH.

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

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

36. DnexTpoauTHUecKas qucconuanys Boasl. loHHoe mpousseneHue Boabl. Bogopoanstil 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.

Y4aeOusIit Moynb 4. OKHCITUTENEHO-BOCCTAHOBHTEBHEIE B AJIEKTPOXUMHUIECKHE TTPOIIECCHI

39. Bo3HUKHOBEHHUE JBOITHOTO 3JIEKTPUYECKOTO CIO0S Ha TPAaHHIE METaII—BOA, METaII—PacTBOP. DNEKTPOIHbIE TOTEHIHUAIBL.
CranJapTHBIN BOZOPOIHBINA 3JEKTPOI. P cTaHAapTHBIX 2IEKTPOIHBIX MOTeHINaNoB. YpaBHenue HepHera.

40. Teopus raTbBAHHYECKAX JIEMEHTOB. MeHO-IIMHKOBBIN 3eMeHT Jlannans Sxobu. D/IC raipBaHUYECKOTO dJeMeHTa. SIBIeHs
NOJIIpU3aluy U Aenosspusanuy. KOHIEHTpallnOHHBIN TalbBAHUYECKUH JIEMEHT.

41. CymHocTs 2nektponusa. KatoaHele 1 aHOIHBIE IPOLECCH IPU 3JIEKTPOJIM3€ BOJHBIX PACTBOPOB JIEKTPOIUTOB. DIEKTPOIN3




pacruiaBoB. 3akoHsl @apajes. Beixos mo Toky.

42. Koppo3sust MeraiutoB. Knaccudukaiys Koppo3HoHHBIX mponeccoB. CyIIHOCTh XMMHYECKOH U 3JIEKTPOXUMHUUYECKON KOPPO3HUH.
DaxTOPbL, ONPENEIISAIOIUE CKOPOCTh KOPPO3UH. METOIbI 3aIIUThI METAIIOB OT KOPPO3HU.

43. XuMmuecKne HCTOYHUKH dIeKTprdeckoil sepruu (XMD3). [IpuHnun qedcTBUS CBUHI[OBOTO KHCIOTHOTO aKKyMYJISITOpa.
[IpuHIMD AeHCTBUS MIENTOYHOTO XKele3HO-HUKENIeBOTO aKKyMYIIsSTOpa.

44. IlpuHUMNI OeHCTBUS KENEe3HO-MapraHIeBOro ralbBaHUYECKOTO 31eMeHTa (OneMeHT Jlexnanie). ToMIMBHbIE 311€MEHTHI.
IIpuHIUD nelcTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. IonsaTHe 0 KaTanu3e U KaTanu3aropax. [ OMOTeHHBIH U reTeporeHHbIi kaTanu3. MexaHu3M AeiicTBHS KaTaIu3aTopa.
NHruburopsl.

Y4eOHBII MOIYIb 5. DIEeMEHTH OPraHHYeCKOH XUMHU

46. IonuMeps! 1 OIUTOMEPHI — OTIWYHE, HOTyIEHHE C TIOMOIIBIO PEaKIUil MOTMMEPU3anUH U MOTUKOHICHCAIINH, KITaCCU(HKAITIS,
CBOMCTBA, OTAENbHBIC MPEICTaBUTEIH.

YueOnsblit Moayib 6. XuMudeckast HACHTH(UKAIMS U aHAJIN3 BELIECTBA

47. Metaiuibl, UX pacpoCTPaHEHHOCTb, OTydeHNe, GU3NIECKUEe U XUMUUYECKHE CBOMCTBA. XUMUIECKUI aHAIN3 — KaYeCTBEHHBIN
aHaIM3 KATHOHOB METAaJIJIOB, KalleIbHBIN aHAIN3 CTallel U CIIJIaBOB.

48. AHanMTUYECKUIl CUTHAN KaK 3aBUCHMOCTb JIOCTYITHBIX H3MEPEHHIO KOJTMUECTB BEIIECTB OT UX COCTaBa (CHOCO0 perucrpanuu
KOJIYECTBEHHBIX XapaKTePHUCTHK BEIIECTBA).

49. OU3HKO-XUMHIYECKUH aHaIN3: XpoMarorpadus (OymakHas, KOJOHOYHAsI, TOHKOCIOWHAS, Ta30KUAKOCTHAS U JIp.);
JMEKTPOXUMHUYECKIE METObI aHAIN3a (TUTPUMETPHUYECKUH, KOHIYKTOMETPHUECKHUI, TOTEHIMOMETPUIECKH).

50. ®usnueckuii ananu3 (CIeKTpoHOTOMETPHS U JIp. ).

6. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHE JJUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas JIUTEpPATYypa

ABTOPBI, COCTaBUTEITH 3araBue W3pnatensctBo, rox | Konna-Bo
JI1.1 |LuroBuu U. K. Kypc ananutnveckoi XuMun: yaeOHUK CII6.: Jlanb, 2004 94
JI1.2 |I'pangGepr U. U., Ham | Opranndeckast Xumusi: yaeOHUK Cankr-IlerepOypr: | DnexktpoH
H. JL Jlans, 2023 HBIN
pecypc
JI1.3 | Hurmatymnuna H. T dusnueckas U KOJUTOUHASI XUMUSL: yaeOHOe mocoOue Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBIH
pecype
JI1.4 |Tenspman M. U., Xumust: yaeOHUK Cankr-ITerepOypr: | DnektpoH
IOctpatos B. I1. Jlans, 2025 HBII
pecypc
6.1.2. lonoHUTe/IBLHAS JIUTEPATypa
ABTOPBI, COCTABUTEITH 3arnaBue WznarenbctBo, roa | Komud-Bo
JI2.1 |Xomuernko I'. IT., Heoprannueckast XuMust: yaeOHUK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust
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 | Office 2007 Suites
6.3.1.6 | 7-Zip
6.3.1.7 | CnpaBouHas npaBoBas cuctema Koncynsrantllinroc
6.3.1.8 | DneKkTpoHHBIHN MepuoaudecKkuii cnpaBoyHuK «Cucrema ['apant
6.3.1.9 | OfficeStandard 2010
6.3.1.1 | OfficeStandard 2013
0
6.3.1.1 | OC Windows 7
1
6.3.1.1 | OC Windows 8
2
6.3.1.1 | OC Windows 10
3
6.3.1.1 | MennanpourpsiBarenb VLC
4

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | OnexTpoHHas OuOIMOTEUHAs CHCTeMa H3aTeNnsCcTBa «Jlanby. IloHOTEKCTOBAs AIIEKTpOHHAs OMbIHOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TI000W TOUYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr HaTepHeT.http://e.lanbook.com

6.3.2.2 | DnekTpoHHbI# nepruoaudeckuii cnpaBodHuk «Cructema APAHT». [TomHOTEKCTOBBIH, 0OHOBIIAEMBIH. JIOCTYI 1O
JIOKaJbHOW CETH aKaJeMHUH

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bug padot Hasnauenue OCHAIIICHHOCTb

Cronbl, CTynmbst YYEHHYECKHE, JEMOHCTPAILlMOHHOE 00OpYIOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHAs Mocka (1 mT.),
nepcoHanbHblii  kKommbeiorep ACER (1 mrt.) w y4eOHO-HArIsAHBIE
oco0us

322 Jlex Y4ebOHast aynuTOpus

Hlkad co crenuanu3MpoOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
ITUIETKH, IITATHBBI, MEPHBIC CTAaKaHBI, XWMHYECKHe peakTuBhl) (1
mrt.), mwkagp BHITSDKHON (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
427 J1a6 Y4eOHast aynuTopust ocHoBaumi» (1  mr.), Tabmuma  «[lepumoamveckas  cucreMa
Menpeneea» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOpHBIE
(5 mr.), Tabyperkn (19 mrt.), cron npenoxasarens (1 mrT.), pakoBHHA
(1 wr.), cryn o/m (1 mwr.)

Croubl (28 mt.), cTymbs (48 1mT.), mKad U CTEIAXKH C JTUTEPATypoH,

1-204 CP [Momerienue amns KOMITBIOTEpHAsT TEXHHKa C BO3MOXKHOCTBIO TIOAKITIOUEHHS K CeTH
camocTosATenbHON padoTel | "MHTepHeT" u  obecriedueHWeM  JOCTyma B OJEKTPOHHYIO
“H(POPMAIIMOHHO-00pa30BaTENbHYIO CPEAY OpraHu3auu(4 mrT.).
KommnbloTepHass TeXHHKa € BO3MOMKHOCTbIO MOJKIIOUEHUSI K CETH
"UnTepuer” n  obecrieueHueM JoCTyna B DJEKTPOHHYIO
[Tomemenue nst
2-201 CP “HPOPMAIIMOHHO-00pa30BATENbHYIO Cpely opraHuzanuu (HOyTOyk (2

CaMOCTOATETIBHON PabOTHI o
wr.). JlaboparopHble YCTAaHOBKM JUISi HAyYHBIX WCIHBITAaHUH IIpU

BBITNOJTHEHUH JUCCEPTANMOHHBIX padoT (4 1IT.)

8. METOIMYECKHUE YKA3AHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Cnenu¢uxoii 3a04HOH (opMbl 00yUeHUs SBISETCS MpeoOanaromee KOJINIECTBO YaCOB CaMOCTOSITENIbHOW pabOTHI 110 CPaBHEHHUIO C
AyIUTOPHBIMH 3aHSATHAMH, IIO3TOMY METOJWKAa M3YdCHHs Kypca IIpeIycMaTpHBaeT HapsAy C JEKIUAMH H JIaDOpaTOPHBIMH
3aHSATUSMHU, OPTaHH3ALHI0 CAMOCTOSTENBHON pabOThI CTYIEHTOB, IPOBEICHHUE KOHCYABTAINN, TPOMEXYTOUHOTO (JOPM KOHTPOJIS.
CTyneHTBl, W3y4alomue IUCLMIUIMHY «XUMHSI», MOJDKHBI 0OJafaTh HaBBIKAMH pPAa0OTBI ¢ y4eOHOH iuTepaTypoil W ApyrUMH
MH(GOPMANMOHHBIMA HMCTOYHHKAMH, B TOM 4YHCIE, HHTEpPHET-CAWTaMHM, a Takke BIAAETh OCHOBHBIMH METOJAMH, TEXHHKOW N
TexHoNorHel coopa u 06padboTku HHPOPMAIHN.

CamocrosiTenbHass paboTa CTYIEHTOB 3a04HOM (OpMBI OOydeHHUs JOJDKHA HAYMHATBCS C O3HAKOMIICHHMSA ¢ pabouell mporpammoit
JUCHUIUIMHBL, B KOTOPOIl NEpedrciIeHbl OCHOBHAsl M JONOJHHUTENbHAS JIMTEPATypa, ydeOHO-METOAMYECKHE 3aJaHHs HEOOXOAUMBIE
JUTSL M3Y9EHUS TUCIUTUINHEI 1 pa0OTHI HA TaO0paTOPHBIX 3aHATHSIX.

[IpenomaBaTens B Impolecce ayIUTOPHBIX 3aHATHH OCBEIIA€T OCHOBHBIC KIIFOYEBBIE TEMBI AWUCHUILUIMHBI M 0Opaliaer BHHMaHHE
CTyAEHTOB Ha TO, YTO OHHU JOJKHBI BCIIOMHHTh M3 PaHee IONyY€HHBIX 3HaHUH. M3ydeHue KagoH TeMbl CleIyeT HAuMHATh C
BHIMATEIBHOTO O3HAKOMIIEHHS ¢ HabopoM BompocoB. OHM OPHEHTHPYIOT CTYIEHTa, MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh 10 JaHHOU
teme. CremyeT MMeTh B BHAY, YTO YUEOHHK WIH ydeOHOEe MOCOOHME MMEET CBOIO JOTHKY IOCTPOEHHS: OJHH aBTOPHI Ooiee IIHPOKO,
a Jpyrue Oojiee Y3KO pPacCMaTpUBAlOT Ty WIM HHYyIO mnpoOsemy. [Ipu u3ydeHun o000 Tembl pabouell mporpamMMbl CleAyeT
TIOCTOSIHHO OTMEYaTh, KaKHe BOINPOCH! (IIyCTh B MHOM JIOTHYECKOH IIOCIIENOBATEILHOCTH) PACCMOTPEHBI B JAAHHOW INaBe YdeOHHKa,
y4eOHOTO TOCcOoOMs, a Kakue omymeHbl. [lo 3aBepmieHHH pa®OTHl HajJ Y4EOHHKOM JIOJDKHA OBITh SICHOCTH B TOM, KAaKHE TEMBI,
BOINIPOCHI TNPOTPaMMbl Y4eOHOTO Kypca BBl YK€ M3y4WmNIH, a Kakhe IpPeACTOHT H3Yy4UTh IO APYTUM MCTOYHHKaM. B cmydae
BO3ZHHKIINX 3aTPYJHEHUI B MOHMMAaHHMH Y4eOHOTO MaTepHuaia ClieqyeT OOpaTHThCS K OPYTMM HMCTOYHHKAM, TA€ H3JI0KEHHE MOXKET
OKa3aThCs 00Jiee TOCTYITHBIM.

[loHnmanue U ycBOEHHE COJEp)KaHMS Kypca HEBO3MOXHO 0€3 4eTKOTO 3HaHHS OCHOBHBIX TEPMHUHOB H HOHSTHUI, HCIONB3yeMBIX B
JAHHOW MUCIMIUIMHE 10 KaKHoil KOHKpeTHOH Teme. [ 3TOro CTyAEHT IOMKEH MCIONB30BAaTh ONpPEAENEHHS HOBBIX TEPMHHOB,
KOTOpBIE JaBAJIUCh Ha JIEKINH, a TAKXKE B PEKOMEHIOBAHHBIX YIEOHBIX 1 HHPOPMAMOHHBIX MaTepuaax.

[pn m3ydeHnN TUCIUIITHHEL « XUMHSD) CIIETYeT YCBOUTE!

1.TeopeTnueckue OCHOBBI XUMHUHU.

2 ITpUHIUIMBI U METOABl XUMHYECKOTO aHAIN3a.

3 IIpHHIUITBI 1 METOABI XUMHYECKOTO KOJIMIECTBEHHOTO aHaIN3a (TPaBUMETPHS 1 THTPUMETPHS).

4.Teoperndeckne OCHOBBI (DPU3HUKO-XUMHUYECKHX (MHCTPYMEHTAJIBHBIX ) METOJOB aHANM3a, WX MHPUMEHEHHE A OIpPEACICHUS
Ka4eCTBEHHOT'O U KOJTMYECTBEHHOTO COCTaBa aHAIM3HPYEeMbIX OOBEKTOB.

CoBpeMeHHBIE CPEACTBA CBSI3U IMO3BOJSIOT CTPOUTH B3aHMOOTHOILIECHHS C IIPEMOJaBaTENEM W BO BPEMsI CAMOCTOSITENILHOW paboThI C
TIOMOIITBI0 MHTEPHET-BUACO-CBA3M, a HE TOJBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYIbTAIWH. [ MpOXyKTHBHOTO OOIMIEeHMS
CTyAE€HTy HEOOXOJUMO BIAJeTh HABBIKAMH JIOTUYHOTO, IIOCIEJOBATENbHOTO ¥ TIOHATHOTO WU3JIOKEHUS CBOETO BOIPOCA.
XenatenbHo, 4TOOBI CTYyAEHT 3apaHee HAIMCAT JICKTPOHHOE MHCbMO, B KOTOPOM IEPEUMCIMII MHTEPECYIONIME €ro BONPOCHI MU
BOIIPOCHI, M3y4E€HHE KOTOPBHIX IIPEACTABISCTCS €My 3aTpyIHUTENBHBIM. OJTO JAacT BO3MOXKHOCTH IIPEMOJABATENIO OIEPAaTHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU U 00JIee KaUeCTBEHHO MTOTOTOBUTHCS K MOCIIEAYIOMINM 3aHATHSAM.

Heo6xoauMo OTMETUTH, YTO CaMOCTOATENbHAs paboTa ¢ JIUTEPATypOd M MHTEPHET-UCTOUYHMKAMM HE TOJBKO IOJIE3HA KaK CPEACTBO




Oonee TIyOOKOTO HW3Y4YEHHUS JI000H IUCHUILIMHEI,
JIeATENLHOCTH BBIMYCKHHUKA OaKanaBpHaTa.

HO U SBISETCS HEOThEMJIEMOIl uacTeio Oyaymeil mnpodeccHoHaIbHOM

INPAJIOXKXEHHUSA




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



