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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noarorosku 20.03.01 TexHocdepHast 6e30macHOCTh
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTUYECKUX MPOIIECCOB M MPOHU3BOJICTB

Kranuduxarms Bbakanasp
®opma 0OyueHUs 32049Has
OO6mast TpyI0eMKOCTh 8 3ET

YacoB 1o yaeOHOMY IIaHy 288

Bunpl KOHTpOIA Ha Kypcax:
B TOM YHCIIE!

9K3aMeH 1
ayAUTOPHBIE 3aHATH 18

CaMOCTOsTebHAs paboTa 252

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 10 (10 |10 |10
Wroro ayn. 18 |18 |18 |18
KonrakrHas padora |18 |18 |18 [18
Cam. paboTa 252 1252 1252|252
Yacel Ha KOHTPOJTb 18 |18 |18 |18
Hroro 288 288 | 288 [ 288




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

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

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 20.03.01 Texnocdepras 6e3omacHocTsh (mpuka3 MunoOprayku Poccun ot 25.05.2020 1. Ne 680).

2. Yuebnsiii tian: Hanpasnenue noarorosku 20.03.01 Texnocdepras 6e30nacHOCTh
Hanpaenennocts (mpo¢miib) bBe30macHOCTh TEXHOJOTHYSCKUX IIPOIIECCOB W MPOU3BOICTB, OIOOPEHHBIN YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 20.02.2026 r., nporokosn 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.

3aBexyromuii BeImycKkatomeit kadeapoit Mapumapses C.H.
[Ipencenarens Meroanyeckoit komuccuu (axynprera ['aBpumos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popMupoBaHUEe 3HAHWA TEOPETUYECKHMX OCHOB XHMHH W CBOWCTB XHUMHUYECKHX JJIEMEHTOB, HEOPTaHMYECKUX U
OPraHUYECKUX COEIMHEHUM.

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)

OIIK-1. Crioco0OeH yauTHIBaTh COBPEMEHHBIC TEHICHIINH PAa3BUTHS TEXHUKH M TEXHOJIOTHH B 00IaCTH TeXHOCEpHOH
6e30MmacHOCTH, U3MEPUTETBHON 1 BRIYUCIUTEIFHON TEXHUKH, HH(POPMAIMOHHBIX TEXHOJIOTHI MPH PEIICHUN TUIIOBBIX 33134 B
obnactu npogecCUOHaNbHON eI TENbHOCTH, CBSI3aHHOM € 3alIUTON OKpYXKalolleit cpebl U odecrieueHueM 0€30MacHOCTH YelIOBEKa;

OIIK-1.1 ITorrMaeT coBpeMEeHHBIC TeHACHIIUU Pa3BUTHsI TEXHUKHU U TEXHOJIOTHH B 001acTH TeXxHOC(hEpHOil Ge30macHoCTH,
U3MEPHUTENBHON U BEIYUCIUTEIBHON TEXHUKU M IIPUMEHSIET MX B CBOCH IPO(ECCHOHATIBHOM NesSTEIbHOCTH

OIIK-1.2 [IpuMeHsieT MaTeMaTHYECKUI anmapaT I peIIeHHs THIIOBBIX 3aa4 B 00JIaCTH MPO(pECCHOHANBHON IESITETbHOCTH

OIIK-1.3 Pa3pabatbIBaeT NpOCThIC MaTEMaTHYECKHE MOZIENN 00BEKTOB, ITPOLIECCOB, SIBJICHHI MPH 33IaHHBIX JOMYIICHUIX 1
OTpaHWYEHHAX B 00JIaCTH MPOQeCcCHOHATBHOM NeATeIBHOCTH, CBA3aHHON C 3aIUTOM OKpYKarOIIeH cpensl 1 oOecriedeHIeM

0€30MaCHOCTH YEIOBEKA

B pe3ysbTaTe ocBOeHUSs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1 (3HaTh:

3.1.1 | - 2nEKTPOHHOE CTPOEHHE ATOMOB U MOJIEKYT;

3.1.2 | - OCHOBBI TEOPUHU XUMHUYECKOI CBSA3U B COSTUHEHUSIX Pa3HBIX TUIIOB;

3.1.3 | - OCHOBHBIE 3aKOHOMEPHOCTY IIPOTEKAHUS XUMUUECKUX IIPOLIECCOB;

3.1.4 | - xuMu4ecKue CBOMCTBA JIEMEHTOB Pa3IMYHbIX rpynin [lepuoaudeckoil CUCTEMBI U UX BaKHEHIIUX COEIUHEHUI;

3.1.5 | - cBOWCTBa HEOPTaHHMYECKAX U OPTAHHYECKUX BEIIECTB UX CIIOCOOBI MTOTYICHUS H IPUMEHEHUST,

3.1.6 | - peaKIMOHHYIO CIIOCOOHOCTD BEINECTB;

3.1.7 | - cBOMCTBa OCHOBHBIX BUIOB HCOPIraHMYCCKHUX BCUICCTB,

3.1.8 | - cTpoeHHUE U CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB, B3AUMOCBSA3b XUMHYECKOTO CTPOCHHS OPraHHMYeCKUX

BCIICCTB C UX TOKCHYHOCTBIO K OITACHOCTBIO.

3.2 | YMeTh:

3.2.1 | - IpOBOJMTH pacuyeThl KOHLIEHTPALUU PACTBOPOB PA3IMYHBIX COEANHEHUH;

3.2.2| - ompeznenaTs U3MEHEHUE KOHIIGHTPAIIUHU MIPU IPOTEKAaHIH XUMUYIECKUX PEaKIIHii;

3.2.3| - onpenensaTh TEPMOJIUHAMUYECKUE XapAaKTEPUCTUKU XUMUYECKUAX PEAKLUI U PaBHOBECHBIE KOHIICHTPALUH BEILECTB;

3.2.4| - NpoBOAUTH pacyUEThl KOHIIEHTPAIMH PACTBOPOB PA3IMUHbIX COCIUHEHUHN, OTIPENEATh U3MEHEHNE KOHLIEHTPALUN IpU

MMPOTCKaHUU XUMHUYICCKUX peaKupHZ.

3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:

3.3.1 | - CTEXMOMETPUUYECKUX PACUETOB;

33.2]- TEPMOJAUHAMHUYCCKOIO U KHHECTHUYCCKOT'O aHaJIn3a XUMHUYCCKUX IMTPOLECCOB.

4. CTPYKTYPA U COAEPJKAHHUE AUCLUILIAHBI (MOLY.JIST)

HaumeHoBaHue pa3iesoB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uure | Ilpak. | IIlpumeyanue
3aHATHA/ Kype 107071 pakr. | moar.

Paznen 1. BBenenue. CTpoeHnue BeliecTBa

IIpeamer u 3HaYeHUE XMMUU B Pa3BUTUU 1 8 OIIK-1.1 J1.1 0 0 TecrupoBanue

TeXHUKU. OCHOBHBIE MOHSITHUS U OIIK-1.2 JI1.2J12.1

KOJINYECTBEHHBIC 3aKOHBI XUMUH /Cp/ OIIK-1.3 JI2.2J12.3

CrtpoeHue aToMa U IIepuoInYecKas cucTemMa 1 2 OIIK-1.1 JI1.1 0 0 Jlexmus-

J.N. Menneneesa /JIex/ OIIK-1.2 JI1.2712.1 JCKYCCHs
OIIK-1.3 JI2.2J12.3

CrpoeHue aToMa U NIepUoInYEcKasi CucTemMa 1 2 OIIK-1.1 JIT.1 0 0 3amura

J.11. Menneneesa /J1a6/ OIIK-1.2 JI1.2J12.1 nabopaTopHOH
OIIK-1.3 J12.2712.3 paboTs




CtpoeHHe aToMa 1 IepHoIUUecKasi CHCTeMa 10 OIIK-1.1 J1.1 TecrtupoBanue
JI.. Menneneesa /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
Xumuueckas CBs3b, 10 OIIK-1.1 JI1.1 TectupoBanue
KOMILIeMeHTapHOCTh /Cp/ OIIK-1.2 JI1.2712.1
OIlIK-1.3 J12.2712.3
XuMust MeTaIoB U HemeTtasuio /Cp/ 15 OIIK-1.1 JIT.1 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
Pa3gen 2. Oduime 3aK0HOMEPHOCTH
XHMHYECKHX MPOIEeCcCOB
DHepreTHKa XUMHIECKUX nporieccos /Cp/ 12 OIIK-1.1 JIT.1 TectupoBanue
OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
Xumnueckas kuHeTHka. CKOpPOCTh 1 OIIK-1.1 J1.1 Jlexuus-
XUMHYECKUX PEAKIHI U METOIbI e OIIK-1.2 JI1.2J12.1 JTUCKYCCHS
perynupoBanus. Katanus u katanutuaeckue OIIK-1.3 JI2.2J12.3
cucremsl /Jlex/
Xumnueckas kuHeTHka. CKOpOCTh 2 OIIK-1.1 J1.1 Pa6ota B
XUMHUYECKUX PEAKIUil © METOJIbI e OIIK-1.2 JI1.2J12.1 MaJIbIX TpyInax
perynupoBanus. Katanus u karanuTHaeckue OIIK-1.3 JI2.2J12.3
cucremsl /J1ab/
Xummueckast knHeTHKa. CKOpPOCTh 10 OIIK-1.1 J1.1 TecrtupoBanue
XUMHUYECKUX PEAKLUil U METOIBI ee OIIK-1.2 JI1.2J12.1
perynupoBanus. Katanus u xaranurudeckue OIIK-1.3 JI2.2J12.3
cucrems! /Cp/
Xummaeckoe u (a30Boe pPaBHOBECHE. 1 OIIK-1.1 J1.1 Jlexuus-
KonebarenbHeie peakiuu OIIK-1.2 JI1.2J12.1 JUCKYCCHS
/JTex/ OIIK-1.3 J12.2712.3
XUMHYECKOE 10 OIIK-1.1 JI1.1 TectupoBanue
u (azoBoe paBHOBecue. KonebaTensHbIe OIIK-1.2 JI1.2J12.1
peaxkuuun OIIK-1.3 J2.2J12.3
/Cp/
Paznen 3. PacTtBopbl
PactBopsl. JucnepcHbie cuctemsl /J1ad/ 2 OIIK-1.1 JIT.1 Pabora B
OIIK-1.2 JI1.2712.1 MaJIBIX TPYIIIax
OIIK-1.3 JI2.2J12.3
PactBops!. [lucnepcHsle cuctems! /Cp/ 10 OIIK-1.1 J1.1 TecrupoBanue
OIlK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
Teopust 31MeKTPONUTUYECKON 15 OIIK-1.1 JI1.1 TectupoBanue
nucconmanyu /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 J12.2712.3
Bopopoansiii moka3zarens /J1a6/ 2 OIIK-1.1 JI1.1 3ammra
OIIK-1.2 JI1.2J12.1 nabopaTopHOit
OIIK-1.3 JI2.2J12.3 paboTEL.
KonrponsHast
paboTa Ne2
Bonopoansiii mokazarens /Cp/ 10 OIIK-1.1 JI1.1 TectupoBanue
OIIK-1.2 JI1.2712.1
OIIK-1.3 J12.2712.3
Paznen 4. Kourpoanb
Kontpons /Ox3amen/ 9 OIIK-1.1 JI1.1 DK3aMeH
OIlK-1.2 JI1.2J12.1
OIIK-1.3 J2.2712.3
Paznen 5. OxkucaureabHO-
BOCCTAHOBHTEJbHbIE H
TEKTPOXHMHYECKHE MPOLECChHI
OKHCIUTETLHO-BOCCTAHOBUTEIILHBIE 4 OIIK-1.1 JI1.1 Pabora B
nporiecchl /J1a6/ OIIK-1.2 JI1.2712.1 MaJIbIX TPYIax
OIIK-1.3 J2.2712.3
OKUCTUTEIbHO-BOCCTAHOBUTENLHBIE 20 OIIK-1.1 J1.1 TectupoBanue
nporieccol /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 J12.2J12.3




OIeKTPOXUMHUUECKUE MPOLIECCHI. 1 20 OIIK-1.1 J1.1 0 0 TecrtupoBanue

Onexrpoaus /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
XuMmudeckue NCTOYHNKH Toka /Cp/ 1 20 OIIK-1.1 JI1.1 0 0 TecrtupoBanue

OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3

Koppo3us u 3amura meramios /Cp/ 1 20 OIIK-1.1 JIT.1 0 0 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3

Paznen 6. Xumnueckass nieHTU(PUKALUA U
AHAJIN3 BelllecTBa

KauecTBeHHBII aHaTN3 KATHOHOB U 1 20 OIIK-1.1 JIT.1 0 0 Pedepar
annonos /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 J12.2J12.3
KonuvecTBeHHBIN aHAIU3. 1 14 OIIK-1.1 J1.1 0 0 Pedepar
I'paBuMeTpudeckuii Metoa ananusa /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
Xumugeckast HACHTU(HUKAIS U aHAITN3 1 1 JI1.1 1 0 [Ipobnemuas
BemiecTsa /JIek/ JI1.2J12.1 JIEKLIUS
J12.2712.3
Paznen 7. DieMeHTHI OpraHu4ecKoii
XHMHH
OCHOBHBIE KJIaCChl OPIaHUYECKUX BELIECTB. 1 14 OIIK-1.1 JI1.1 0 0 TecrtupoBanue
Cocras, cBoiicTBa U IepepaboTKa OIIK-1.2 JI1.2712.1
opranuyeckoro tormsa /Cp/ OIIK-1.3 J12.2J12.3
CBoiicTBa ¥ MPUMEHEHHE TTOJIMMEPOB U 1 14 OIIK-1.1 JIT.1 0 0 TectupoBanue
osuromepos /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 J12.2J12.3
OneMeHTHI opraHudeckoit xumu /JIex/ 1 1 J1.1 1 0 IIpobnemuas
JI1.2J12.1 JIeKLIUS
J12.2712.3

Pazgen 8. KonTpoab

Kontposs /Ox3amen/ 1 9 OIIK-1.1 JI1.1 0 0 DK3aMeH
OIIK-1.2 J1.2J12.1
OIIK-1.3 2.2 J12.3

5. ®OH/] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIii NepedyeHb BONPOCOB K 3a4eTy

He npemycMoTpeHO yIeOHBIM IITTAHOM.

5.2. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

DK3aMeHaIMoHHbIe BOTpock (1 Kypc)

YuebHslit Moayns 1. Benenue. CTpoeHue BemiecTa

1. OcHOBHBIE XUMHUYECKHE MTOHATHUSL. MaTepus U BelECTBO. ATOM, MOJEKylla, XUMHYECKHI 271eMEHT. BalleHTHOCTB U cTeneHb
OKHCIICHHUS JIeMEHTa. ATOMHast M MOJICKYISIpHasi Macchl. KosrmdaecTBo BemecTBa — MOJIb.

2. OcHOBHBIE TOJOXKEHUS U POPMYITUPOBKU (PYHAAMEHTATIBHBIX XHMIUECKUX TEOPHI M 3aKOHOB: aTOMHO-MOJIEKYIISIpHASI TEOPHS,
3aKOH COXPaHEHUs Macchl U dHepru, Ileproguueckuii 3aK0H, TEOPUs XUMUYECKOTO CTPOEeHUs BemiecTBa. OCHOBHBIE MONIOXKEHUS U
(hOpMYIHMPOBKH Ira30BbIX 3aKOHOB XMMHH: MPOCTEIX 00BEMHBIX OTHOIICHUH, ABOTaIpo, ypaBHeHne MenzeneeBa-Kaneipona.

3. OcHOBHBIE TIOJIOKEHUS X POPMYITUPOBKU CTEXHOMETPHUECKUX 3aKOHOB XMMHUH: ITOCTOSHCTBA COCTaBOB, SKBUBAJICHTOB, KPAaTHBIX
otHoureHnH. [ToHATHE XMMUYECKOTO PKBUBAJICHTA 3JIEMEHTA U COeAUHEHH. MoJsIpHas Macca SKBUBAJICHTa U MOJISPHBIN
SKBUBAJIEHTHBIH 0OBEM.

4. O6mee npezcTaBiieHre 00 aToMe. DJIeMEHTapHbIC YaCTHIIBI AaTOMa, ATOMHOE PO, U30TOIIBI, H300aphI, H30TOHBL.

5. IloBeneHue anekTpoHa B aroMe. KBaHTOBBIN XapaKkTep U3MEHEHUH SHEepruy. JIBoiiCTBEHHAS IPUPOA JIIEKTPOHA. Y PaBHEHUE
JIyu ne bpoiina. [Ipunuun vHeonpenenennoctu I eizendepra. [Tonsarue o BonHoBoi ¢ynkuuu. Ypasuenue llpeannrepa.

6. I'maBHOE 1 OpOHTaTBHOE KBAHTOBBIC YnCIa. MarHUTHOE KBaHTOBOE YUCciI0. CIIMH 3JIEKTPOHA U CITHHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHS IEKTPOHHOH 000JIOUKH aTOMa MO YeThIpeM KBaHTOBBIM unciaM. [Ipuannn [Maymm u crenctBus U3 Hero.

7. OnucaHue IEKTPOHHON 000JI0UKH aTOMa AIIEKTPOHHBIMU (DOPMYIaMH U 3IeKTpoHOrpadudeckuM MeronoM. Ilpasuno I'yana.
CrnuHOBas TeOpHsl BAIEHTHOCTH.

8. 3amoHeHHe IEeKTPOHAMH SHEPTeTHUSCKUX COCTOSHUM aTOMa COTJIAaCHO NMPHUHIMITY MHHUMYyMa sHepruu. [IpaBmia
Kneukosckoro. ITopsaok 3an01HEHNs 2IEKTPOHAMYU SHEPIETUUECKUX YPOBHEH U oAypoBHell. MneanbHas U peanbHas CXEMBI.

9. Obu1ast anexkTpoHHas GopMyna aTOMOB, s-, p-, d-, f-31eMeHTBI. DIEKTPOHHAS CTPYKTYpa aTOMOB U MIEPUOANYECKAs CUCTEMA
SJIEMEHTOB.

10. 3axon Mo3zmnu. [Tepnoamueckmii 3axoH /1. . Menneneera. CoBpeMenHas GopMyIHpoBKa 3akoHa. [IprdnHa nepronaHOCTH




M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHUN.

11. CtpykTypa nepuoguueckoit cucteMsl 3ieMeHTOB. [leproabl, rpymniisl, noarpynnsl. [lepuonuueckoe u3MeHeHne CBOICTB
XMMHYECKUX 3JIEMEHTOB. Pauychl aTOMOB ¥ HOHOB. DHEPIUs HOHU3AIMH. JHEPTHs CPOJICTBA K DIICKTPOHY.
OIeKTPOOTPHLATENEHOCTE. KHCIOTHO-OCHOBHBIE M OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC CBOUCTBA BeIIecTB. VI3MeHeHNEe KUCIOTHO-
OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX CBOMCTB BEIIECTB B 3aBUCMOCTH OT CTEIICHU OKUCIICHHS DJIEMEHTa, OT
moJsioxkenus B Tadmuie . . Meneneesa.

12. Xumndeckas cBs3b. Y CIIOBHSA ee 00pa30BaHMUs, IPUPO/IA U TAPaMETPhI CBSI3H. DHEPTeTHIECKHE KPUBEIE B3aMMOICHCTBYIOMINX
aTOMOB BOAOPOJa.

13. KoBaneHTtHast xummdeckas cBsi3b. OTHOAICKTPOHHBINA MeXaHH3M e 00pa3oBaHus. [IoHATHE KOBaJICHTHOCTH JICMEHTOB.
KpaTtHOCTS cBs131. JJOHOPHO-aKIENITOPHEIH MEXaHI3M 00pa30BaHMs KOBAJICHTHON CBA3H.

14. HacelmaeMoCTh M HAaIIPaBIEHHOCTh KOBAJICHTHOH CBs3H. CTPyKTypa MOJEKYII, G-, -, Sp-, SP2-, SP3-THOpHIN3aIis
9JIEKTPOHHBIX 00JIaKOB U MIPOCTPAHCTBEHHASI KOH(PUTYpaLIUs MOJIEKYIL.

15. IonsipHas ¥ HenoJsipHasi KOBAJIEHTHAs CBsI3b. JIUMOJIBHBIA MOMEHT CBSI3H U MOJIEKYIIbL. ['eoMeTpuueckas CTpyKTypa MOJIEKYIL.
16. Oncanne XUMHYIECKOH CBS3M METOJIOM MOJISKYISIPHBIX opOuTanei. Cxema obpasoBanus H2 mo meroxy MO.

17. OHeprernueckue cxeMsl 00pa3oBaHusa Mosekyl N2 u O2 1o MeToxy MOJIeKYISIpHbIX opouranei (MO).

18. MoHHas cBsI3b 1 ee cBoiicTBa. [loHATHE 3JEKTPOBAJICHTHOCTH. MeTanyecKast CBsi3b, €€ 0COOCHHOCTH.

19. BomopomHas cBs3b U €€ BIMAHNC Ha GH3UIECKIE H XUMHIECKHIE CBOMCTBA MOJIEKYI. MeXMOJIEeKyIIpHOE B3anMOIEHCTBHE.
20. CtpoeHue u CBOMCTBa KOMIUIEKCHBIX COETUHEHNUN, X YCTOMYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA. [IBOMHbIE
COJIH.

21. KoMmiieMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHE JTFOOBIX MOJICKYII HITH Y4aCTKOB MOJICKYII, 00YCIIaBIHBAIOIIIX
oOpa3oBaHue crieU(UIECCKIX KOMIUIEKCOB (CITUpaIeBUIHAS CTPYKTYpa Oerka).

Yuebustit Moayns 2. O6mmue 3aKOHOMEPHOCTH XHMUYECKUX IPOIECCOB

22. OCHOBHBIE IOHATHS XMMUYECKOH TEPMOAMHAMUKYI. BHYTpEHHSS S3HEPrUs U SHTaNIbIUs cucTeMbl. [1epBblii 3akoH
TEePMOANHAMUKH.

23. Terutobie 3(h(heKTHI XUMHUIECKIX peakiuid. TemroTa (SHTaNbINsI) 00pa30BaHUsI XUMHIECKUX coefnHeHnH. 3akoH JlaByasbe-
Jlanmaca. OCHOBHO# 3aKOH TEPMOXHUMHUH — 3aKOH ['ecca U ceCTBUS U3 HETO.

24. Durponus. HanpasneHnne XUMUYECKHX MPOLIECCOB B U30JIMPOBAHHBIX CUCTEMaX. BTopoii 3aKk0H TepMOIUHAMUKY.

25. Dueprus ['m606ca. HampasiieHue 1 mpezien caMONpOU3BOJIEHOTO TCUSHUST XUMHUECKUX PEaKIInH.

26. CkopOCTbh TOMOTEHHBIX PEaKIii. 3aBUCUMOCTb CKOPOCTH OT KOHIIGHTPALlU PEarupyIOIUX BEIIeCTB. 3aKOH ACHCTBHSA Macc.
KoncranTa cCKOPOCTH peakLu.

27. 3aBHCUMOCTB CKOPOCTH PEAKIH OT TEMITePaTyphl U IPUPOIBI pearupyromux emects. [Ipasmno Baut-T'odda. [Torsrue 06
SHEPrUM aKTUBALMU. YpaBHEHUE AppeHuyca.

28. CKOpOCTb reTepOreHHBIX XUMUYEeCKUX peakiuil. Ux ocobeHHOCTH.

29. ObpatiMble 1 HeoOpaTHMBIE peakIy. XuMIdeckoe paBHOBecHe. KoHcTanTa paBHOBecus. CMeleHIe paBHOBECHSI, IIPHHITHIT
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIC MOHATHSA. OTHOKOMIIOHEHTHBIC CHCTEMBI, JHarpaMMa COCTOSIHUS BOABI, ()a30BbIC MEPEXOIbI.
31. KonebarenbHble peakiun (epuoandeckue peakiwn). Kojaedanus: KOHIEHTpAIMi HEKOTOPBIX MPOMEXYTOYHBIX COSINHEHUN 1
COOTBETCTBEHHO CKOPOCTEH peakIuii.

Yuebuslit Moayns 3. PacTBOpE

32. PactBopsl. Crioco0b! BEIpaskeHUsI KOHILIEHTpAIUU pacTBOpoB (%o-Hasi, MOJISIpHAsi, HOpManbHas, TUTP). PactBopumMocTs. CBolicTBa
WCTUHHBIX pacTBOpOB. 3akoHbl Paysst u Bant-I'odda.

33. PacTBOpHI 31€KTPOIUTOB. Teopus MEKTPOIUTHUECKON JUCCOIAIIIH.

34. CunbHble U cnadble 2eKTpoauThl. CTenens nucconuanui. Koncranra aucconuanyu. ManopacTBOPUMBIE JIEKTPOIUTEI.
[Tpouseenenue pacrBopumoctu (I1P).

35. NoHooOMeHHBIe peakuny. [IpaBuia HanmcaHUst HOHHBIX YpaBHEHUH peakimii. KHCIOTHI, OCHOBaHMS M COJIM C TOUKH 3PCHUS
TEOPUH MIEKTPOTUTHIECCKON TUCCOIHAIIHH.

36. DnekTpoauTHIEcKas Auccolranus Boasl. IoHHOE mpou3BeeHne Boibl. Bonoponusiil mokaszatens. ['naponus coneit (Bce
citydan).

37. Knaccudukanus TUCIEPCHBIX CUCTEM. MEeTO B! MOTyIeHUs KOJUTOUTHBIX PACTBOPOB (IUCTIEPTHPOBAHUE, KOHIICHCAITHS).
IToBepXHOCTHBIE SIBIEHHUS, aICOPOLUS. Y CTONUUBOCTH KOJTOUJHBIX CHCTEM.

38. MukporeTeporeHHble CUCTEMBI — CYCIIEH3UH, IMYIbCHUH, TIEHBI, a9PO30JIH.

DK3aMeHaIMOHHBIE BOTIPOCH (2 Kypc)

VYueOHb1i MOIyb 4. OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIC

1 3JIEKTPOXUMHYECKUE TIPOLIECCH

39. Bo3HUKHOBEHHUE JBOITHOTO 3JIEKTPUYECKOTO CIO0S Ha TPAaHHIE METaII—BOA, METaII—PacTBOP. DNEKTPOIHbIE TOTEHIHUAIBL.
CraHaapTHBIA BOJOPOIHBIN 3JEKTPO. Pl cTaHIapTHBIX JIEKTPOAHBIX MOTEHIIMANOB. YpaBHeHue HepHera.

40. Teopus raTbBAHHYECKAX JIEMEHTOB. MeTHO-IIMHKOBBIN eMeHT Jlannamns Sxobu. D/IC raipBaHUYECKOTO dJeMeHTa. SIBIeHus
NOJIIpU3aluy U Aenosspusanuy. KOHIEHTpallnOHHBIN TalbBAHUYECKUH JIEMEHT.

41. CymHocTs 9nekTponusa. KaroaHele 1 aHOIHBIE IPOLIECCHI IIPU 3JIEKTPOJIM3€ BOJHBIX PACTBOPOB JJIEKTPOIUTOB. DIEKTPOIN3
pacmaBoB. 3akoHsl Dapanes. Berxon 1o Toky.

42. Koppo3sus meramuios. Kiaccudurkanms Koppo3nOHHBIX porieccoB. CyIMHOCTE XUMHYECKOH 1 3JIEKTPOXUMHYECKOH KOPPO3HH.
DaKTOpPHI, ONIPEAENAIONIIE CKOPOCTh KOPPO3UU. METObI 3aIUTH METAIIOB OT KOPPO3UH.

43. Xumuyeckrue HCTOYHHUKHU dJIeKTprueckoi sHepruu (XMD2). IIpuHuun 1eiicTBUS CBUHIIOBOTO KUCIOTHOTO aKKyMYIISITOpa.
[MpuHIMT ZEHCTBUS MIEIOYHOTO KEJIe3HO-HUKETIEBOTO aKKyMyJIITOpa.

44. TIpuHIUT TEHCTBUS JKeNe3HO-MapraHIIeBOTO ralbBAaHHMYECKOTO dyieMeHTa (DneMeHT Jleknaniie). TOIITHMBHbBIE QIEMEHTHI.
IIpuHLMT OeHCTBUS KUCIOPOAHOBOJOPOJHOTO TOIUNTMBHOTO 3JIEMEHTA.




45. IonsTHe 0 KaTanu3e U KaTaau3aropax. [ OMOTeHHBIH U reTeporeHHsbIi kaTanu3. MexaHu3M AeiicTBHS KaTaIu3aTopa.
NHruburopsl.

Y4eOHBII MOIYIb 5. DIEeMEHTH OPraHHYeCKOH XUMHN

46. IMonuMeps! 1 OIUTOMEPHI — OTINYHE, HOTyIEHHE C TIOMOIIBIO PEaKIUil MOIMMEPU3anUH U MOJUKOHICHCAIINH, KITaCCU(HIKAITIS,
CBOMCTBA, OTAENbHBIC MPEICTaBUTEIH.

YueOnslit Moayis 6. XuMudeckast HACHTH(UKAIMS U aHAJIN3 BELIECTBA

47. Metaibl, UX pacpoCTPaHEHHOCTb, OTydeHNe, GU3NIECKUEe U XUMUYECKHE CBOMCTBA. XUMUYIECKUI aHAIN3 — KaYeCTBEHHBIN
aHaIM3 KATHOHOB METAaJIJIOB, KalleIbHBIN aHAIN3 CTaJlel U CIIIaBOB.

48. AHanMTUUYECKUIl CUTHAN KaK 3aBUCHMOCTb JIOCTYITHBIX H3MEPEHUIO KOJTMUECTB BEIECTB OT UX COCTaBa (CHOCO0 perucrpanuu
KOJIMYECTBEHHBIX XapaKTePHUCTHK BEIIECTBA).

49. OU3HKO-XUMHYECKUH aHaIH3: XpoMarorpadus (OymakHas, KOJOHOYHAs, TOHKOCIONWHAS, Ta30KUAKOCTHAS U Jp.);
IMEeKTPOXUMHUYECKUE METObI aHATN3a (TUTPUMETPHUYECKUH, KOHTYKTOMETPHUECKUI, TOTEHIMOMETPUIECKH).

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

5.3. TeMaTHKa KypCcOBbIX padoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEIeHNUS TEKYIIEro KOHTPOJIS

HepequL BOIIPOCOB, BBIHOCHMBIX Ha OIIPOC

1. 3axoH coXpaHEHHsI MACCHI (IPUBEAUTE IIPUMEPHI).

2. 3aKOH MOCTOSHCTBA COCTaBa (IIPUBEAMTE MPUMEPHI).

3. 3aKOH SKBHUBAJICHTOB (IIPUBEIUTE IPUMEPHI).

4. 3aKOH KPaTHBIX OTHONICHHH (IPUBEIUTE MPHUMEPEHI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUI (IIPUBEIUTE NMPUMEPHI).

6. 3akoH ABorajipo. Yucno ABorajpo.

7. JlaiiTe ompeneneHns TMOHATH «XUMHUUeckas Gopmyna». Kakne cBeneHns MOXXHO Y3HATh M3 XUMHYECKOH (GOPMYITHI.
8. Uro BBIpaXkaeT CTpyKTypHas ¢opmyna? JJis KaKOTo arperaTHOr0 COCTOSIHHS BEIECTBAa OHA MPUTOIHA?

9. Tunbl XUMUYECKUX peakuuil (MIPUBEAUTE MPUMEPHI).

10. Enuanme! n3meperust B MexayHapoaHoi cucreme CU (Macca, 00beM, INIOTHOCTh, KOJIWYECTBO BEIECTBA, TEMIIEPaTypa,
JUTHHA, BPEeMSI, CHJIa JJICKTPUIECKOTO TOKA, aBJICHUE, CHJIA, SHEPTHS, MOIITHOCTH, KOJTHIECTBO MIEKTPUIECTBA).

1. OJeKTpOoH, MPOTOH, HEHTPOH, SIPO aTOMa, KBAPKU U JIEHTOHBL.

12. W3oromel, n3obapel. PaccMoTpeTs Ha mpuMepe W30TOMOB BOJOPOJA.

13. Monenmu atoma TomcoHa, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHUCIO (YTO OHO XapaKTePHU3YeT, KaKue YUCICHHBIC 3HAYCHUSI MOKET MPUHUMATh, KAKUMH
OYKBEHHBIMH U YHCIEHHBIMH 3HAUCHUSIMH 0003HaUaeTcs).

15. OpbuTanpHOe KBAHTOBOE YUCIIO (ITO OHO XapaKTepPH3yeT, KaKhue YHCIICHHBIC 3HAYCHHUS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSIMH 0003HAYaETCsI, KAKOW (POPMYIION OTIpeensieTcs).

16. MarsutHoe KBaHTOBOE YHCIO (YTO OHO XapaKTepusyeT, KaKue YMCICHHBbIC 3HAUeHHUs] MOKET MPUHUMATh, KAKIMU
OYKBEHHBIMH U YHCICHHBIMU 3HAYCHUSMH 0003HaYaeTCsl, KAKOW (GOPMYIION ONpeneNnsieTcs).

17. CrImHOBOE KBAaHTOBOE YHCIIO (YTO OHO XapaKTepH3yeT, KaKWe YHCICHHbIE 3HAYCHUS MOXKET NMPUHIMATh, KAKIMH
OYKBEHHBIMU H YHCICHHBIMH 3HAUCHUSIMH 0003HAUaETCs).

18. DnexkTpoHHast KOHGUrypauus (MPUBEIUTE IPHUMEPHI).

19. [puanun [Maymm.

20. IIpaBuno Xynpga.

21. ITpaBuna Kneukosckoro (mepBoe U BTOPOE).

22. Kraccuduxanus snementoB JlaByasbe, Jlebopeiinepa, llankparya, Heronenaca, Maiiepa.

23. Otxkpeitue J.V. MeHzaeneeBbIM TEpUOIUIECKOr0 3aKOHA U MEPHOINICSCKON CUCTEMBI (cTapas U HOBast ()OPMYITHUPOBKH).
24. CTpyKTypa MepUOJUIEeCKON CHCTEMBI.

25. [lepnou4HOCTE CBOMCTB aTOMOB 3JIEMEHTOB (AaTOMHBIE PAJUYChl, SHEPTUS MOHU3AIMH, CPOACTBO K DIIEKTPOHY,
3J1EKTPOOTPHULIATENLHOCTD.

26. 3HaueHue nepuoandeckoro 3akoHa JI.M. MenneneeBa u TEOpUU CTPOCHUS aTOMa.

27. Kaxkue BOmmpocChI pemaer XUMHU4ecKas TepMOJUHAMUKA?

28. JlaiiTe XapaKTepHCTHKY OCHOBHBIM MOHSATHSM TEPMOAMHAMUKY: BHYTPEHHEH JHEPIUH, TEIUIOTE, PadOTE, SHTAJBIIUH.
29. KakoBa cyrs mepBoro Hayasia TepMOIWHAMUKN?

30. Uro Ha3bIBaeTCS TEIIOBBIM 3((EKTOM XUMHUIECKON peaknuu. YeM OTINYaroTCAd ypaBHEHHS XUMUYECKHX PEaKIUi OT
TEPMOXUMHYECKUX.

31. Chopmynupyiite 3akoH ['ecca u cieacTBUe U3 Hero. YTo Takoe TEIUIOTBOPHAS CIIOCOOHOCTH TOILTMBA?

32. KakxoBa cyrs BrOporo Hauana tepmoauHamuku? Uto takoe KIIJl TeriaoBeIX MaiinH, MoueMy OH BCET[la MEHBIIE
eUHULBI?

33. Yro takoe cBOOOaHAs dHeprus ['mb0Oca, cBA3aHHAS dHEPTUS U SHTPOIHUsA?

34. Kaxk onpenenuts BOZMOXXHOCTh CAMOIIPOM3BOJIBHOTO MIPOTEKAHNS XMMUYECKUX PEAKIHi, UX HaIlPaBICHHOCTh U Ipeaen?
35. Omnpenenuts TEIIOTY CTOpaHHs 3TUIICHA IO PEaKIHH:

1. C2HA4(r) + 302(2 )= 2CO2(r) + 2H20(x),

36. ecmu AHoOp (C2H4) = 2 x/Ix/monb, A Hoop (CO2) = -394 x/[x/Moub,

37. AHo6p (H20x) = -284,9 x/x/Monb

38. KakoBa TemnoTBOpHas CIOCOOHOCTH ATOTO Tasa.

39. Borancnute AG°298  peakivu U ONpenenuTh MOXKeT JIu ObITh BoccTaHOBIeH NiO 10 Ni Mo peakinuu aafOMUHOTEPMHUU?

AG(NiO) = -211,6 kJlx/moms, AG(H20) = -1582 xJ[)x/M0Tb.




40. Paccuurate AG® 298 peakiun

i Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. W OTIPENEINTh, BBIIE KaKOM TeMIepaTypsl BO3MOXKEH HPsAMOI mporiecc.

42. He npowusBons BerumcneHuit, yctaHOBUTE AS°298 chemyromux peaxnuit: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + O2(r) = 2S(k)+ 2H20(x).

44. Ha ocHoBaHMM M300apHO-N30TEPMHUUYECKUX OTEHIIHAIOB ONPEEINTE, BO3MOXHA JIM PEaKiis CHHTE3a aMMHaKa B
CTaHJAPTHBIX YCIOBHAX?

45. Ha ocroBanuu 3Hauenuit A G° 298 o6pasoBanus NiF2, NiCl2, Nil2 pemute, kakas u3 coyneil Hanbonee ycToiHduBa.
46. IIpu B3aumopelicTBrM *keme3a ¢ xjaopom obpasyercst FeCl2 mnmn FeCl3? Jlokakute TepMOIMHAMUYECKH.

47. Bo3moxxHO 111 pacTBopeHne amroMuHHS B Boje o peakmun: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Brauser nmu arperaTHOE COCTOSHHE IPOCTBIX U CIIOKHBIX BEIIECTB HA BEIHYMHY UX TEPMOIMHAMUYECKHX XAPAKTEPUCTHK:
AH298, AG® 298, S°298. IIpuBenure npuMepsbl.

49. JlaiiTe onpezieneHre IOHATHIO MAaccoBasi JI0JIsl, IIPOLIEHTHAs! KOHIeHTparus. [IpuBenure hopmMymbl.

50. Jaiite ompenenenne MOHATHIO oObeMHas noid. [Ipusemure GpopMyrsl.

51. JaiiTe ompeneneHre MOHATHIO MOJSPHAs KOHIEHTparus (MOISIpHOCTE). [IpuBenute GopMyIsl.

52. Jaiite onpezeneHue MOHATHIO SKBUBAJIEHTHAsI KOHLCHTpays (HopManbHOCTh). [IpuBennte dopmyisl.

53. JlaiiTe ompenerneHne MOHATHIO MOJISUIbHAS KOHIIGHTpanus (MOJIbHOCTE). [IpuBenure Gopmyist.

54. JlaiiTe ompezneneHne MOHATHIO TUTP pacTBopa. [IpuBenure GopMyIsL.

55. [Haiite onpenenenue MOHATHIO MOJIbHAS JI0JI1 paCTBOPEHHOro BeulecTBa. [IpuBenure GhopMymbl.

56. [aiite onpeneneHue MOHATHIO MOJIBHAS 10JIs1 pacTBopuTels. [IpuBeaure GpopmyIsl.

57. JlaiiTe omnpexneneHne MOHATHIO TNIOTHOCTE pacTBopa. [IpuBenure Gopmyist.

58. B 500 mn Boms! pactBopunu 448 1 razoobpasHoro NH3. Haiiaute MaccoByro OO aMMHaka B pacTBOpE.

59. B 400 mut BoapI OpOCHIIH KycOoueK KapOuaa KajblMs MPH 3TOM BbLAEIWiIoch 9,96 1 rasa. Haiigure maccy
TIOJTYYIHBIIIETOCS OCAJKa M OCTaBILIECHCS BOJIBI.

60. Ckonpko TpammoB xutopua xene3a(Ill) mamo pactBoputs B 0,5 kr Bogs! s npurotosiaeHus 20% -ro pactsopa?
61. B 10 nutpax 20%-oro pactBopa HCI (mn.1,1 r/mn) pactBopunu 100 1 razoo6paszHoro ximopoBogopoaa. Onpenenure w
HCI B pacTBOpe mocie 100aBlIeHHs XI0POBOAOPOIA.

62. Paccuanrate MomsapHOCTE 40%-TO pacTBOpa XJIOPOBOJOPOJHOM KUCIOTH 1. 1,2 T/MII

63. Paccunrats HOpManbHOCTh 40%-T0 pacTBOpa XJIOPOBOAOPOTHOM KUCIOTHI TI.1,2 I/MIL

64. Paccunrare MomsuibHOCTE 40%-Tr0 pacTBOpa XJIOPOBOIOPOIHOM KUCTAOTHI L. 1,2 T/MII.

65. PaccunTath MOJIBHYIO OO pacTBOpeHHOTO BeriecTBa 40%-ro pacTBOpa XJIOPOBOJOPOIHON KHUCIOTHI TUL. 1,2 T/MIL
66. Paccunrtars MombHYI0 momo pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOMHON KHCIOTHI IUL.1,2 T/MiI.

67. [epeuncnuTe cBOMCTBA MOJNEKYIAPHBIX pa30aBIEHHBIX PACTBOPOB.

68. B uem cymHocTh 3akoHa Payns?

69. ITouemy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH 0oJiee BRICOKHX TEMIIEpaTypax, deM
YHCThIE PACTBOPHUTEIH?

70. KakoB (u3rueckuii CMBICT KPHOCKOITUYECKON MOCTOSTHHOM?

71. Yro Takoe aHTU(PH3BI U KaKyl0 POJIb OHH HTPAIOT?

72. OcMoc, ocMoTHYecKOe AaBieHue. 3akoH Bant-I'odda.

73. Kakue pactBopuTenu Ha3bIBAlOTCS dJeKTpoiauTamMu? B yeMm mpuunHa ux OTKIOHEHHs OT 3akoHOB Payns u Bant-T'odda?
74. KakoB cMBICII H30TOHHYECKOTO KO3((HUIHEHTa N KaK OH CBS3aH CO CTENICHBIO JUCCOLHUALMU ICKTPOIUTOB?

75. B gem cyrp 3akoHa pazdaenenust OcBanbaa?

76. B uem oTnnYMe CHIBHBIX U CIA0BIX 3IEKTPOIUTOB?

77. Uro Takoe Tocon-40 u Tocon-60, rae oHM IPUMEHSIOTCS?

78. CKOJIBKO 3THJICHIJIMKOJISI HY)KHO PacTBOPHUTH B 1 J1 BOABI, 4TOOBI TeMIlepaTypa 3aMep3aHusi pacTBopa crama 30°C?
79. ITpu xakoii Temmepatype Oymer 3amep3aTs 45%-i BOXHBIN PacTBOp IMIHIUPUHA?

80. Omnpenenuts TeMIepaTypy 3amep3aHus 5%-HOro BOJHOTO PacTBOpa XJIOPHAA KaldbLUs, €CIU CTENEHb €ro AUCCOIMAIUU
paBHa 70%?

81. CKOJIBKO TPaMMOB TITIOKO3bI HY)KHO 100aBuTh K 100 T BombI, 4TOOBI pacTBop 3akunen mpu 110°C?

82. Beruncnuts ocmotrueckoe pasnerne 0,01M pactsopa K2SO4 npu 18°C. Crenens aucconuaiyu coiu B pacTtBope 87%.
83. JlaiiTe ompezneneHye MOHATHIO THAPOIU3 colel. THUMUUHBIE CITyyal THAPOJIH3A.

84. Koncranra rugposnmsa.

85. Crenenb ruaposusa.

86. I'uaponus conu o6pazoBaHHOM cnaboit KUCIOTON U cuibHBIM ocHoBaHHeM: CH3COOK.

87. I'uaponu3s conu 00pa3oBaHHOM CIaOOH KHUCIOTON M CHIIBHBIM ocHoBaHHeM: Na2CO3.

88. T'uaponu3 conu 00pa3oBaHHON caboi KUCIOTOH W CHIIBHBIM ocHOBaHHeM: K3PO4.

89. I'uagponu3 conu o6pazoBaHHOH crnaboit kucnoToi u cnadbiM ocHoBanneM: CH3COONH4.

90. T'uaponu3s conu 06pa3oBaHHOMN Caboi KUCIOTON M cabbiM ocHOBaHMeM: Al2S3.

91. I'mnponm3 comu 00pa3oBaHHOM CHIIBHON KHCIIOTOH 1 ciabsiM ocHoBaHmeM: NH4CI.

92. I'mpponns comu 00pa3oBaHHON CHIBHON KHCIOTOH U crabeiM ocHoBaHmeM: CuCl2.

93. I'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOH M cnabbiM ocHoBaHMeM: FeCl3.

94. T'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW M cabbiM ocHoBaHHeM: CuSO4.

95. T'uaponu3 conu 00pa3oBaHHOMN CHIBHON KHCIOTOW M ciabbiM ocHoBaHWeM: Fe2(S04)3.

96. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M CHIBHBIM OocHOBaHHeM: Na2SO4.

917. JlaiiTe ompezneneHye MOHATHIO CTENEHb OKHCNeHus. [IpuBenuTe asoTconaep Kaliue COeIUHEHHs CO BCEMU BO3MOXKHBIMU
CTEIECHIMH OKUCIICHUS a30Ta.

98. IMpuBenuTe mpaBmiIa IS BEIYHCICHHS CTEIICHW OKWCIICHHS 3JIEMECHTAa B COCJWHCHUH (IPUBEINUTE MIPUMEPSI).

99. Jaiite onpeneneHue MOHATHAM OKUCIUTEIbHO-BOCCTaHOBHUTENbHBIE peakuun (OBP), okucienue U BOCCTaHOBIEHHUE




(mpuBeAUTE IPHMEPHI).

100. Kitaccugukanusi OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEKMOJICKYIAPHBIE W BHYTPUMOJICKYJSIPHBIC, PEaKIUU
CaMOOKHCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIIPOTIOPIIMOHNpoBaHus)). [IpuBeauTe mpumepsl.

101. Oxucnutenu (IPUBEAUTE IPUMEPHI).

102. BoccranoButenu (puBeAUTE MPUMEPHI).

103. BemniectBa, 001a1at0nMe OKUCIUTEIBHO-BOCCTAHOBUTEILHON JBONCTBEHHOCTBIO (TIPUBEIUTE MPUMEPHI).

104. Cocrasnenne ypasHeHni OBP u pacctaHoBKa KO3((HITMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (IIPUBEANTE IPHUMEPHI).
105. Cocrasnenue ypasHeHu# OBP u pacctaHoBka K03 (HINEHTOB HOHHO-3JIEKTPOHHBIM METOJOM (METOIOM IMOIYpEaKIIHii)
(puBeUTE IPUMEPHI).

106. DKBUBAJICHTHl W MOJIIPHBIE MacChl SKBUBAJICHTa OKHUCIUTENS U BOCCTAHOBUTENS (IPUBEIUTE IIPHMEPHI).

107. Uro Takoe 3IeKTPONpoBOAHOCTE? [IpOBOAHIKH IIEPBOTO M BTOPOTO POJA.

108. Kak BOo3HHMKaeT CKayoK MOTEHIMaja Ha FpaHMIle MeTaI-31eKTponuT? [ToHsITHE HOPMANIBbHOTO JEKTPOJHOTO
noreHnuana. YpasHenue Hepuera.

109. Uro Takoe TaTbBaHUYECKHH 3JIEMEHT, U KaKHhe MPOIECCHl MPOUCXOMIAT MPH ero padote?

110. lanpBannveckuii snemMeHT SkoOu-anusis.

111. OJIC ranpBaHWYeCcKOro 3jeMeHTa. YpaBHeHHe HepHcra.

112. Uro mpezcraisieT co00i HOPMaIBHBIA BOAOPOIHBIA 3JIEKTPO?

113. lanpBaHWYECKHIT AIIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoa, morpyxerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

U HUKEJIEBOTO 3JIEKTPOJia, HOrPpyKeHHOTro B pacTBop HuTpaTa HuKens (II). KakoBa 1omkHa ObITh KOHIIEHTPALUS COTH HUKES,
YTOOBI ANIEKTPOBIIKYIIAS CHJIA TAKOTO JIEMEHTa ObliIa paBHa HYIIO?

114. CocraBbTe cxeMy raimbBaHmdeckoro snemeHTa u3 map Ni/Ni2+ n Cu/Cu2+. VkaxxuTe HampaBiIeHHEe TOKa BO BHYTPEHHEH
Y BHEIITHEH IIEIsIX.

115. BeruncnuTe moTeHuan npu temmneparype 25°C MarHueBoro 3jiekTpoja, norpykennoro B 0,01 M pactBop cyabdara
Marsusl.

116. Boruucnure O/1C ranpBaHMUYECKOTO 3JIEMEHTA, COCTABIECHHOIO M3 JIEKTPOAOB: METAUIMYECKOTO KaIMUsl, IOMEIIEHHOIO
B 0,01 M pactBOp cynbhaTa KagMusi, 1 METAIUIMYECKOTO KaIMHUs, IIOMEIEHHOTo B 2 M pacTBop cyabdara KaaMusl.

117. Kakue OBIBaOT aKKyMyJAsSTOPBI M Kak OHH paboTaror?

118. UYro Takoe KOPPO3HS METAIIOB, U KAKOBBI METOMBI OOPHOBI ¢ HEll?

119. Kaxkast koppo3us Ha3biBaeTcss xumudeckoit? [IpuBecTn mpuMepsl.

120. Kakas xoppo3sust Ha3biBaeTcst anekTpoxumudeckoi? [IpuBecTu npumepsi.

121. Ioyemy sxene3o MpH COMPHUKOCHOBEHHH C OJIOBOM OKHCISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pacTtBOp xs10puAa HaTpUs NOMEILEHA IUIACTUHKA U3 JKelle3a U XKele3Has IUIACTHHKA, ClasHHas ¢ Meablo. B xakom
cilyqae KOppo3us mpoTekaeT MHTeHcuBHee? OTBET MOTHBUPYHTE.

123. JInst 3aIUTBl OT KOPPO3UU CIIABBI aTIOMHUHHS, B YACTHOCTH JIOPATIOMHMHUM, IMOKPBIBAIOT TOHKMM cloeM amomuHus. Ha
KaKOM CBOWCTBE aJIFOMHHHS 9TO OCHOBAHO?

124. B Bomy moMeneHs! IIIACTHHKA OI[MHKOBAHHOTO JKelle3a U IIACTHHKA JTyXKEHOro skene3a. Kak mpoTekaer kopposus B
HEPBOM U BO BTOPOM ciydae?

125. Kaxk mpoTekaer mporecc KOppo3uH jkele3a, MOKPBITOTO CI0eM HHKEIs, B KUCION M MIETOYHON cpesie, eCIH HEeOCTHOCTb
1051 HapyuieHa?

126. Uro Takoe OKCUIHAS TUIEHKA, U KaKHe METaJulbl ee 0Opa3yror?

127. Kaxk Bnusier Benuuuna pH cpenbl Ha KOPPO3HIO AlIOMUHUS, IMHKA U XKene3a?

128. Ha gem ocHOBaHa 3aIIMTa METAJUIOB C IOMOIIBIO HHTHONTOPOB?

129. Ilepednciute BaskHEUIIME METOMBI 3alUThl METAIOB OT KOPPO3UU.

130. IToueMy XMMHUYECKH YHUCTOE XKEJIe30 SBIACTCS OoJiee KOPPO3HOHHOYCTOWYMBBIM O CPAaBHEHHUIO C TEXHHUYECKUM?

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3patensctBo, rox | Konnu-Bo
JI1.1 |Tenspman M. U., Xumust: yueOHUK Cankr-IlerepOypr: | DnexTpoH
IOctpatos B. I1. Jlans, 2022 HBIH
pecypc
JI1.2 | Temeposa . B., Xumust. Pasnen «Opraandeckas XuMus»: yaeOHoOe mocoone Omck: OMckuit OneKTpoH
Koxesuna E. A., Ay, 2024 HBIN
Ckynaesa E. A., pecypc

Jlosunenkas C. b.

6.1.2. JlonosiHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |CapraesIl. M. Heopraamgeckast XuMust: yaeOHHUK M.: KonocC, 2004 69
J12.2 |I'pannbepr U. ., Ham | Opranndeckas Xumus: y49eOHUK Cankr-ITerepOypr: | DnektpoH

H. JL. Jlanp, 2023 HEIN

pecype




ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo

JI2.3 |Heuaes A. I, Oprannyeckasi XUMHS Cankr-IlerepOypr: | DnekTpoH
BonoTtos B. M., Jlans, 2024 HBIA
Komaposa E. B. II. H., pecypc
CasBuH

6.3.1 IlepevyeHnn NporpaMMHOro odecrev4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | SuperNovaReaderMagnifier

6.3.1.4 | OC Windows 10

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas ONOIMOTEUHAs CHcTeMa H3aTenbCeTBa «Jlanby. IloHOTEKCTOBAs AIIEKTPOHHAs ONOIHOTEKA.
WHnuBuayanbHBIN HEOTpaHHUCHHBIH JOCTYN Yepe3 (PUKCHPOBaHHBIN BHeIIHUH [P anpec akageMuu HEOTpaHHYEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000H TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com

6.3.2.2 | DnextpoHHbIH nepuoauueckuii cnpaBoyHUK «Cucrema APAHT». [TonmHOTEKCTOBBIN, 00HOBIIsIEMBIil. JlocTym O
JIOKaJIbHON CETH aKaJeMHHU

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Hasunauenne OcHAaIEHHOCTD

Illxkad co cnenuanu3UpPOBAHHBIM WHBEHTapeM (MPOOUPKH, KOJOBI,
ITUIETKH, IITATHBBI, MEPHBIC CTAaKaHBl, XWMHYECKHE peakTHBh) (1
mrt.), mkap BBITSDKHON (1 mT.), Tabnuma «PacTBOPUMOCTH KUCIOT H
427 JIab VYdeOHas aymuTOpHs ocHoBaumit» (1  mr.), Tabmuma  «[lepmoandeckas  cucrema
MenneneeBa» (1 mT.), focka kiaccHas (1 mIT.), cTodBl JabOpaTOPHBIE
(5 mwr.), Tabyperkn (19 mrT.), cron npernonasarens (1 mr.), pakoBHHA
(1 wt.), cryn /m (1 mir.)

Cronpl, CTynbs YyJYEHUYECKHE, OEMOHCTPALIMOHHOE 00O0pyIOBaHUE
(mpoextop ACER (1 mr.), nudpoBas uHTepakTUBHas gocka (1 ImT.),

322 Jlex YucOnas aymuropus nepcoHanbHEI  Kommbiorep ACER (1 mr.) wm y4eOHO-HarmsmHBIC
ocooust
Cronpl (28 mrt.), cTynes (48 1wT.), MKad U CTEIAXKHU C JTUTEPATypOH,
1-204 CP INomemmenue ms KOMITBIOTEpHAs TEXHUKA C BO3MOXKHOCTBIO TOAKIIOUEHHS K CETH
i camocrosTenpHOM paboter | "MHTepHeT" W obecriedyeHWeM ~— JOCTyma B 3JIEKTPOHHYIO

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

KoMmriproTepHasi TEXHHKa C BO3MOXKHOCTBIO IOJKIIFOYCHUSI K CETU

[Homemenue qist "NuTepuer” u  olecrieyeHHMEM  JIOCTylla B DJIEKTPOHHYIO
CaMOCTOSATENbHON paboThl | HHGOPMAIIMOHHO-00pa30BaTENbHYIO CpPEAy OpraHu3anuu (HOYyTOyKH,
[epCOHAJIbHbIE KOMIBIOTEPHI) (4 IIT.)

1-401 CP

8. METOAUMYECKUE YKA3ZAHUSI JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIUTIIMHBI (MOIYJIST)

Crnenuduxoil 3a09H0i (opMbI 00ydeHHs SBISETCS Mpeobiagaromee KOJMUECTBO YacOB CAMOCTOSTENBHON PabOTHI IO CPABHEHUIO C
AyOUTOPHBIMU 3aHATHAMHM, II09TOMY METOAMKAa H3YdeHHs Kypca IpeIycCMaTpHBacT Hapsay C JCKIUAMH, JIaOOpaTOPHBIMU
3aHATHAMH, OPTaHU3AINI0 CAMOCTOSATEIBHON pabOTHI CTYAEHTOB, IIPOBEICHNE KOHCYIBTAINH, TPOMEXYTOTHOTO (JOpM KOHTPOJIS.
CTymeHTHI, H3ydalomue IUCHUIUINHY «XUMHS», MOJDKHBI OOJIaaTh HaBBIKAMH DPA0OTHI C y4eOHOW JHTEpaTypol H JPYrHMH
UH(OPMALMOHHBIMM HMCTOYHHKAMH, B TOM 4HWCJE, HMHTEpHET-CAaliTaMM, a TaKXKe BIAJIETh OCHOBHBIMH METOJAMH, TEXHHKOH U
TeXHOJIOTHeH cOopa u 00paboTKK HHPOPMAITUH.

CamocrosTensHas paboTa CTYICHTOB 3a049HO ()OPMBI OOYdeHHUs MOJDKHA HAYMHATBCA C O3HAKOMIIGHHS C pabodeil mporpamMmoin
JMCLMILIMHBI, B KOTOPOil NepevrcieHbl OCHOBHAsl M JONOJHUTENbHAS JIMTEPaTypa, yueOHO-METOANYECKHE 3a/aHMsi HEOOXOAUMBIC
JUISL U3YdEHHs TUCIUIUIMHBI 1 paOOThI Ha JJAOOPATOPHBIX 3aHATHSIX.

IIpenomaBatens B mpolecce aygUTOPHBIX 3aHATHH OCBENIaeT OCHOBHBIC KIIIOYEBBIC TEMBl AWCHUIUIMHEI M oOpariaer BHHMaHHE
CTyAEHTOB Ha TO, YTO OHHU JOJDKHBI BCIIOMHHUTH W3 paHee IIOJy9CHHBIX 3HAHUH. V3ydeHwWe KaxJod TeMbI CllefyeT HA4YMHATH C
BHMMATEIBHOTO O3HAKOMJIEHHs ¢ HabopoM BompocoB. OHM OPHEHTHPYIOT CTY[EHTA, MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOMN
teme. CremyeT MMeETh B BUIY, YTO y4eOHHMK MM ydeOHOE MMOcoOMe MMEET CBOIO JIOTHKY ITOCTPOSHUS: OJHM aBTOPHI Ooliee IIHPOKO,
a apyrme Ooiee y3KO pacCMaTpUBAIOT Ty WIM HWHYIO TpoOimeMy. IIpm m3ydenmm 1r000# TeMbl pabouell NmpoTrpaMMbI CIETyeT
MOCTOSIHHO OTMEYaTh, KaKhe BOINPOCH! (IIyCTh B MHOM JIOTMYECKOW IOCIIENOBATEIbHOCTH) PACCMOTPEHBbI B JAQHHOW INlaBe ydeOHHKa,
ydeOHOTO mocoOus, a kakue omymieHsl. Ilo 3aBepmieHnn pa®oThl Hall y4eOHMKOM JOJDKHAa OBITh SICHOCTH B TOM, KakHe TEMBI,
BOIIPOCHI TIPOTPaMMBI Y4eOHOTO Kypca BBl YK€ W3y4WNIH, a Kakhe IPEACTOMT H3YJUTh IO JAPYIHM HCTOYHHKaM. B ciydae
BO3HUKIINX 3aTPyJHEHHI B IMOHMMAaHUH Y4eOHOTO MaTepHana CIemyeT OOpaTHUThCS K JPYrUM HCTOYHUKAM, TIE HM3JI0KEHHE MOXKET
oKazaTbcs 60iee TOCTYITHBIM.

[TonnmaHue M yCBOGHHE COJCPXKAHHSA Kypca HEBO3MOXKHO 0€3 YETKOTO 3HAaHUS OCHOBHBIX TEPMHHOB M IIOHSATHH, HCIIOJIb3YyeMBIX B
JAHHOW IHCIMIUIMHE 10 KaKHIOH KOHKPEeTHOH Teme. [ 3TOro CTyAEHT [OJDKEH MCIONB30BATH ONPEAETCHHS HOBBIX TEPMHHOB,
KOTOpBIE JaBAIUCH Ha JIEKIMH, & TAK)KE B PEKOMEHI0BAHHBIX YUEOHBIX 1 HHPOPMALMOHHBIX MaTepuaax.

I[py M3y4eHny ANCUUIUINHEL « XUMUS» CIIEYeT YCBOUTS:




1. TeopeTuueckue OCHOBBI XUMUM.

2. IIpyHIUIIBI ¥ METOJIBI XUMUYECKOTO aHAIH3A.

3. IIpHHIMITEI 1 METOIBI XUMUYECKOTO KOJIMYESCTBEHHOTO aHaIn3a (TPaBUMETPHS U THTPHUMETPHS).

4. Teopermueckne OCHOBHI (H3MKO-XMMHUYECKHX (MHCTPYMEHTAJIBHBIX) METOJOB AaHANM3a, WX MHPUMEHEHHE A OIpPEACICHUS
Ka4eCTBEHHOT'O U KOJTMYECTBEHHOTO COCTaBa aHATU3UPYEeMBIX 00BEKTOB.

CoBpeMEeHHBIE CPEACTBA CBSI3U IMO3BOJISIOT CTPOUTH B3aMMOOTHOILIECHHS C IIPEMOJaBaTENEM M BO BPEMsI CAMOCTOSITENILHOW paboThI C
TIOMOIIBI0 MHTEPHET-BUACO-CBA3M, a HE TOJBKO BO BpEMs ayJUTOPHBIX 3aHATHH W KOHCYIbTAIMH. [ MpOXyKTHBHOTO OOIICHMS
CTyIE€HTy HEOOXOJUMO BIAJeTh HABBIKAMH JIOTUYHOTO, IIOCIEJOBAaTENbHOTO ¥ TIOHATHOTO WU3JIOKEHUS CBOETO BOIPOCA.
XKenatenbHo, 4TOOBI CTYAEHT 3apaHee HAIMCAT JIEKTPOHHOE MHCbMO, B KOTOPOM IEPEUMCIMII MHTEPECYIOLUIME €ro BOHPOCHI MU
BOIIPOCHI, WU3Y4EHHE KOTOPBIX IPEACTABIACTCA €My 3aTPYAHUTEIbHBIM. OTO JAacT BO3MOXKHOCTb IIPENONABATENI0 ONEPAaTHUBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU U 00JIee KaUeCTBEHHO MOTOTOBUTHCS K MOCIIEAYIOMINM 3aHATHSIM.

ITosHBIA KOHCIIEKT JEKUMH M 3aJaHUi JUII CaMOCTOSITENbHOM paboThl CTYAEHTOB, Jpyrue HEOOXOTUMBIE METOIUYECKHE
pEKOMEHIalMU pa3MeIleHbl B ceTH IHTepHeT.

Heo6xoauMo OTMETHTB, YTO CaMOCTOATENbHAs paboTa ¢ JIUTepaTypod M MHTEPHET-MCTOYHWKAMH HE TOJBKO ITOJIe3HA KaK CPEACTBO
Gomee rIIyOOKOTO H3y4eHMS JIIOOOW TUCHHUIUIMHBI, HO M SBISIETCd HEOTheMJIEMOHW uwacThio Oymymed mnpodeccuoHaIbHON
JIeATEIHOCTH BBIITYCKHHKA OaKalaBpHaTa.

ITpu n3yyeHuy AUCHMITIMHEBI «XUMUA» CIEAYET YCBOUTH!

- O01IYyI0 XUMUIO

- Heopranmueckyro Xumuto

- AHaITUTUYECKYIO XUMHUIO

- Opranuueckyro XMMHIO

- OU3KOJIOUAHYIO XUMUIO.

MIPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



