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1. HazHauenue poHIa OLIEHOYHBIX CPEACTB

1.1. Heasnto co3ganuss POC no nucrurumae «OO0IIas 1 HeOPraHWYECKass XUMHUS SIBIISICTCS

YCTaHOBJIEHHE COOTBETCTBHUS YYEOHBIX TOCTM)KEHUH 3aIlVIaHMPOBAHHBIM pe3yJjbTaTaM OOy4YeHHS U
TpeGoBaHUAM paboyell IpPOrpaMMbl JUCLUIUIMHBL.

1.2. ®OC pa3zpaboTan Ha OCHOBAaHWH HOPMATHBHBIX JOKYMEHTOB:

— (hemepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBFHOTO CTAHAApTA BHICIIETO 00pa30BaHHUS IO
Hanpasienuto noarotoBku 44.03.05 Ilemarornyeckoe oOpa3oBanue (¢ ABYMS NpOQMIAMU
HOJroTOBKH) (YpOBEHb OakajaBpuaTa), yTBEp>KACHHBIM NTpUKa3oM MUHHCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit penepanuu ot 9 depans 2016 r. Ne 91;

— o0pa3oBaTenbHON MporpaMmbl «BHONIOTHS M XMMHUWY, OYHON (OpMBI 00yUEHHS BBICIIETO
oOpa3zoBanus 1o HampasieHHI0 moArotoBku 44.03.05 Ilemarormuyeckoe oOpasoBaHue (C ABYMS
PO UIAMHU TTOATOTOBKH);

— Ilonoxenus o ¢opmupoBaHuu (OHIA OLEHOYHBIX CPEICTB JJS TEKYLIEro KOHTPOJIs
YCIIEBAEMOCTH, IPOMEXKYTOUYHOM M HMTOrOBOH arrectauu oOyuarolmuxcs 1o oOpa3oBaTelbHbIM
IIporpaMMaM BbICIIEr0 00pa3oBaHUsl — MporpaMMmaM OakanaBpuara, mporpammam CIELHAIUTETa,
IporpaMMaM MarucTparypbl, MporpaMmaM HOJIrOTOBKM Hay4YHO-TIEJarori4eckux KaJpoB B
acnupantype — B (eiepalbHOM TIOCyJapCTBEHHOM OOJDKETHOM 00pa30oBaTeIbHOM YUPEKICHUU
BbICILIEro oOpazoBanus «KpacHospckuil rocyiapcTBeHHbIN neaarorndeckuil yuusepcuter um. B.I1.

ActadbeBa» yTBepKIeHHOTO MprKazoM pekropa Ne 297 (1) ot 28.04.2018.

2. Ilepeyenn KOMITeTEHI M, MOAJIeKALINX (popmupoBanuio B paMKax

AUCHUILINHBI/ MO 151/ MIPAKTHKH.

2.1. llepeyeHb KOMNeTEHUHH, POPMHUPYEMBIX B IPOLECCE M3YUYEHMs] TUCHUIUIMHBI «OOmas u

HCOPraHnu4YeCKass XUMMUSI».

e JIK-1: CnocobGeH ocBauBaThb W MCIIOJB30BaTh TEOPETUYECKHE 3HAHUSA M NPAKTUYECKHE
YMEHHS ¥ HaBBIKU B IIPEIMETHONW 00JIaCTH MPH pELIeHUH MTPOo(ecCHOHATBHBIX 33/1a4;
o [IIK-1.1: 3HaeT cTpyKTypy, COCTaB U TUAAKTUYECKHUE SIUHUIBI MPEIMETHON 00IacTH
(mpenosaBaeMoro npeaMeTa)
o [IIK-1.2: YmeeT ocymiecTBIsATh, OTOOp y4eOHOTO COJIEP KaHUS JJIsl €r0 pealn3aluu B
paznuuHbIX hopmax o0yueHus B cooTBeTcTBHH ¢ Tpeboanusimu OI'OC OO
o IIK-1.3: JlemoHCTpupyeT ymeHHe pa3pabaThiBaTh pa3iuyHble (OPMBI YUEOHBIX
3aHSTHUNA, TPUMEHATH METOJbI, MPUEMBbl M TEXHOJOTHH OOydYeHHs, B TOM YHCIE

nH(pOpMaLIMOHHbIE



3. @oH OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHON aTTecTaunuu

3.1. @OHABI OIIECHOYHBIX CPEICTB BKIIOYAIOT: HK3aMEH.

® OLECHOYHOE CPEICTBO 1 — BOIIPOCHI K 3K3aMEHY.

3.2. OueHOUHbIE CpeACTBa

3.2.1. OueHo4YHOE CPEeACTBO: BOIPOCHI K IK3aMEHY.

Kputepuu orieHuBanus o OLEHOYHOMY CPEICTBY 1

®opmu | IIpoaBUHYTBIH YPOBEHD ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyemble c¢()OpMHPOBAHHOCTH c(OpMHPOBAHHOCTH c(OpMHPOBAHHOCTH

KOMIIET KOMITeTeH I M KOMITeTeHI Ul KOMITeTeH I U

CHI[UH (87-100 6asoB) (73-86 6amnoB) (60-72 6amma)*
OTJIMYHO/3aYTEHO XOPOII0/3a4TE€HO YIIOBJIETBOPUTEIbHO/3a4TE
HO

IIK-1.1 | O6yuatomuiics Ha OO6yuaromuiicst Ha OO6yyaromuiicst Ha
IIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET IIOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U
JUIaKTUYECKUE SIMHUIBl | AUJAKTUYECKUE SAUHHUIbBl | AUJAKTHYECKUE €IMHHIIBI
npeaMeTHO 001acTu MpeIMETHOM 00J1aCTH npeaIMeTHON o0aacTu
(mpenos1aBaeMoro (npenoiaBaeMoro (npernosaBaeMoro
peaMeTa) npeaMeTa) peaMeTa)

IIK-1.2 | O6yuatomuiics Ha OO6yyaromuiicst Ha OO6yuaromuiicst Ha
IPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE yMeEET IIOPOI'OBOM YPOBHE yMEET
YMEET OCYLIECTBIIATh OCYIIECTBIISATH OTOOP OCYIIECTBIISATH OTOOP
0TOOp yuebHOro y4eOHOTr0 coiepKaHUsI y4e0HOT0 COo/Iep KaHUSI
COJIepKaHus i €ro JUISL €70 pean3alliy B JUISL €70 peau3alliy B
peanu3alyy B pa3iMyuHbIX | pa3Iu4HbIX popmax pa3nu4HbIX (hopmax
dopmax oOydeHus B 00y4YeHMsI B COOTBETCTBUU | OOYyUYEHHS B COOTBETCTBUHU
COOTBETCTBUU C ¢ TpeboBanusimMu GPI'OC ¢ TpedoBanusamMu OI'OC
tpeboBanusimu ®I'OC OO | OO 00

IIK-1.3 | O6yuatomuiicst Ha OOyyaromuiicst Ha OOyuaromuiicst Ha

MPOJIBUHYTOM YPOBHE
JEMOHCTPUPYET YMEHHE
pa3pabaThiBaTh
paznu4Hble GOPMBI
y4eOHBIX 3aHSATHH,
MPUMEHSTH METO/IbI,
MPUEMBI U TEXHOJIOTUU
00y4yeHHs, B TOM YHUCIIe
nH(pOpMaIMOHHBIE

0a30BOM ypOBHE
JIEMOHCTPHPYET YMEHHE
pa3pabaThIBaTh
pasnu4Hble GOPMBI
y4eOHBIX 3aHATHH,
MPUMEHSTh METOJIBI,
MIPUEMBI U TEXHOJIOTUU
0o0y4yeHHUs, B TOM YHUCIIe
nH(pOpMalOHHbIE

MIOPOTOBOM YPOBHE
JIEMOHCTPHPYET YMEHHE
pa3zpabaThiBaTh
pasnu4Hble GOPMBI
y4eOHBIX 3aHATHH,
MIPUMEHSITh METO/IBI,
MPUEMbI U TEXHOJIOTUU
o0OydeHus1, B TOM YHCIIe
nH(pOpPMaITMOHHBIE




4. ®oH/1 OLIEHOYHBIX CPEJCTB /sl TEKYIIero KOHTPOJIsl yCcIeBaeMOCTH

4.1. ®oH/IbI OLICHOYHBIX CPEICTB BKIIOUYAIOT:

OLIEHOYHOE CPEJICTBO 2 — BXOTHON KOHTPOJIBb (IIPOBEpOYHAsi paboTa),
OLIEHOYHOE CPE/ICTBO 3 — COCTABIICHHE KOHCIIEKTOB JICKIIUH 110 TeMaM,
OLIEHOYHOE CPE/ICTBO 4 — OTYETHI O J1a0OpaTOpHBIM paboTam,
OLIEHOYHOE CPEJICTBO 5 — pelICHUE 3a/1a4 110 TEMaM,

OLICHOYHOE CPEJICTBO 6 — CO3/1aHre MEHTAJIbHBIX KapT,

OLIEHOYHOE CPEJICTBO 7 — MHIUBUAYAIbHOE AoMalHee 3aaaHue Nel,
OLIEHOYHOE CPEJICTBO 8 — MHIMBUAYAIbHOE JOMaIlHee 3a1aHmne Ne2,
OILICHOYHOE CPEACTBO 9 — MHAMBHIyalIbHOE IOMaITHee 3aaanue Ne3,
orieHouHOE cpencTBo 10 — muchbMeHHast KOHTposbHas padoTa Nel,
OIICHOYHOE cpeaicTBO 11 — muchMeHHass KOHTpOoJIbHAs paboTa No2,

OIICHOYHOE cpeicTBO 12 — Hanucanue pedepara,

4.2. Kputepuu olleHUBaHUS

4.2.1. Kpurepuu OLIeHUBaHUS CM. B TEXHOJIOTUYECKOM KapTe peUTHHTa MO AUCUUILTNHBI «OQ0Ias u

HCOpraHnu4cCcKas XuMusi».

4.2.2. Kputepun OLEHUBAHUSA MO OICHOYHOMY CpPEACTBY 2 — BXOJAHOI KOHTPOJb (IpOBepOYHas

pabora).
KomuuectBo 6amios
Kpurepun onenuBanus .
(BKJ1a/1 B pEUTHHT)
3a KaXJ0€ BEPHO BHINOJIHEHHOE 331aHUE 0,2
MaxkcumanbHbIN 0am (3a 5 3a1aHuin) 1

4.2.3. Kpurepun OllEHUBAHUS 1O OIIEHOYHOMY CPEICTBY 3 — COCTABJIEHHE KOHCIEKTOB JEKIHi

10 TEMaM.

KonnuecTBo Gamios

Kpurepun onenuBanus o
(BKJ1a/1 B pEUTHHT)

PaCKpBITBI OCHOBHBIC ITOHATHSA I10 TEMC

Iloka3aHnI cBSI3U MCXKJY OCHOBHBIMHU IMOHATHAMUA

Hcnonp3oBanme cxeM U yCIOBHBIX 0003HAYCHUH

AKKypaTHOCTB, I'paMOTHOCTb, JJAKOHUYHOCTb

MakcuManbHbINA 0auT

DL IFPININ

4.2.4. Kputepun olleHHBaHUS 110 OLEHOYHOMY CPEZCTBY 4 — 0TYeThI 110 J1a00PATOPHBIM PadoTaM.

KommuectBo 0amios

Kpurepuu oniennBanus .
(BKJIQJ B pEUTHHT)

Brinmonunenue paboThl COrIacCHO HHCTPYKIIUU 2
Odopmiierne cormacHo TpeOOBAHMIM TIIaHa 2
[TonydeHnue pe3yabTaToB, COOTBETCTBYIOIIUX IIEITU PaOOThHI 1
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CamocrosTenbHoe (popMyIupoBaHKe BHIBOJA

MaxkcuMaIbHBIA 0aiut

4.2.5. Kputepun orieHUBaHMS 10 OIIEHOYHOMY CPEJICTBY 5 — pelieHue 32/1a4 10 TeMaM.

Kpurepuu onenuBanus

KonunuecTtBo 6amios
(BKJIQT B PEUTHHT)

3a KaX/yI0 BEpHO PEIICHHYIO 3a/[auy

1

MakcumanbHbIi 0amr (3a 12 3amay)

12

4.2.6. Kputepun o1ieHUBaHMS 10 OIEHOYHOMY CPEJICTBY 6 — c031aHMe MEHTAJbHBIX KaPT.

Kpurepuu onenuBanus

KonunuecTtBo 6amios
(BKJIQ B PEUTHHT)

NupopMaTuBHOCTH, CXEMaTHYHOCTb, HATJISTHOCTh 3
JIMBEpreHTHOCTD, PAIHaAIbHOCTD 3
AKKypaTHOCTh, TPAMOTHOCTb, JAKOHUYHOCTH 2
OpUTHHAIBHOCTD U ACTETUYHOCTD 2
MaxcuManbpHBIH Ot 10

4.2.7. Kpurepun OLECHUBAHHS [0 OLEHOYHOMY CpEACTBY [/ — HWHAWBWIYaJIbHOE jJoOMAaliHee

3aganue Nel.

Kputepuu oneHnBanus

KonuuecTBo 6amios
(BKJIQT B PEUTHHT)

3a Kaxjoe BCPHO BBIITOJIHCHHOC 3a/IaHUC

1

MaxkcumanbHbIi 0a (3a 5 3amanuii)

5

4.2.8. Kpurepun OLIEHUBaHMs 10 OLIEHOYHOMY CpEACTBY 8 — HWHAMBUAYaJIbHOE jJOMAallHee

3ajganue Ne2.

Kpurepun onenuBanus

KonuuectBo 6anos
(BKJa/1 B pEUTHHT)

3a KaKI0€ BEPHO BBITTOJITHCHHOC 3aJaHHC

1

MaxkcuManbHbIi 06ait (3a 5 3a1aHuil)

5

4.2.9. Kpurepun OIEHUBAHHS 10 OLEHOYHOMY CpEeACTBY 9 — HMHAMBWIAYAJIbHOE jJOMAallHee

3aganmue Ne3.

Kpurepun onenuBanus

KonuuecTBo 6amios
(BKJIQJ B pEUTHHT)

3a KaxI0¢e BCPHO BBINTIOJTHCHHOC 3a/IaHUC

1

MaxkcuManbHbIN 0at (3a 5 3agaHuii)

5

4.2.10. Kpurepun OlEHHMBAHHS MO OLEHOYHOMY cpeacTBy 10 — nmucbMeHHasi KOHTPOJbHasi

padora Nel.

Kpurepuu onieHuBaHuUs

KonuyectBo 6anos
(BKJ1aJ1 B pEUTHHT)

3a KaKI10€ BCPHO BBLITTOJIHCHHOC 3aJaHNUC

1

MaxkcuManbHbIi 06ast (3a 5 3agaHuii)

5




4.2.11. Kpurepuu OIICHMBAHUS IO OIICHOYHOMY CpeACTBY 11 — mHCbMeHHAasi KOHTPOJIbHas

padora Ne2.

Kputepuu onennBanus

KomnuectBo 6aiios
(BKJIQ B pEUTHHT)

3a KaX10€ BEPHO BLINTOJIHCHHOC 3aJIaHHUC

1

MaxkcumanbHbIi Oam (3a 5 3amanuii)

5

4.2.12. Kputepuu orlileHUBaHUS 110 OIICHOYHOMY CpeacTBY 12 — HanucaHue pedepara.

Kputepuu onenrnBanus

Komnuectso 6aiios
(BKJIQJ B PEUTHHT)

PackpsITo comeprkanue TemMbl pedepara 3
I'myOuHa n oxBat auTepaTypsl 1o Teme pedepara 2
[Tokazana akTyaJdbHOCTh TEMBI, HAJW4YHE BBEICHUS M 3aKIIOYCHUS, 3
COZIep KaIIero BBIBOJIBI IO MPOACTIAHHOM padoTe

AKKYpaTHOCTb, TPaMOTHOCTb, JAKOHUYHOCTb 2
MaxkcuMabHbIH Gast 10

5. OueHouHblIe cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIEC MATEPHUAJIbI)

5.1. OueHo4Hble cpeacTBA I IPOMEKYTOYHOM aTTecTalluu

5.1.1. TunoBbIe BONPOCHI K 3K3amMeHy 3a 1 cemecTp (omeHouHoe cpeacTBo Nel)

Hepe‘lI/ICHI/ITe OCHOBHBIC HCTOPHYCCKUC OTAllbl B PA3BUTHUHU HAYKH XUMUS. HazoBute
YUYCHBIX, BHCCIIHX CymeCTBeHHLIﬁ BKJIaad B CTAHOBJICHMC XMMHHU KaK HaYyKH. ITokaxxute
CBA3b XUMHHU C IPYT'UMH HAYKAMU.

[aiite onpeneseHUs OCHOBHBIX XMMHYECKHUX IMOHSTHUH: aTOM, aTOMHas Macca, MOJEKYJa,
MOJIEKYJIIPHAS Macca, MOJIb, MOJISIPHAs Macca, BAJICHTHOCTD, CTEIIEHb OKUCIICHHUS.

ChopmynupyiTe CTEXHOMETPUUYECKUE 3aKOHBI XUMUM: 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH KpaTHBIX OTHOIIEHMM, 3aKOH IOCTOSIHCTBA COCTAaBa BEILECTBA. Y KAXKUTE OTIUYUSA
MOHSATUHN JAIBTOHUBI U OEPTOJUTHIBI.

Haiite  ompeneneHuss TMOHATUNA  SKBUBAJIEHT, OJKBHMBAJICHTHAsT Macca  BEIECTBA.
ChopmynupyiiTe 3aK0H SKBUBaJICHTOB. [IpuBenute GopMymsl I pacueTra SKBHUBAJICHTOB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB.

[TpuBenure GOPMYJIUPOBKM OCHOBHBIX Ta30BbIX 3aKOHOB. [lpowsumrocTpupyiite uX
npuMeHeHne B XuUMHUH. OObsCHUTE (U3NYECKUH CMBICT YHHUBEPCAJIbHOW Ta30BOM
ITOCTOSTHHOM.

Jaiite knaccupuKaMio XUMHUYECKHMX BEIIECTB B HeopraHuueckoi xumuu. HaszoBure
OCHOBHBIC ITpaBHJIa HOMCHKIIATYPbl HCOPTaHWMYCCKUX BCIICCTB. HpI/IBe}II/ITe XUMHNYECKHEC
GopMysbl  CIEAYIOMIMX BEIIECTB: KaJbIMHUPOBAHHAs COJla, HeEralleHas W3BECTb,
OepToJieToBa COJb, U3BECTKOBAs BOJIA, BECETSAIINMA ra3, TpeMyuuii ras.

[Tepeuncnure oOmMe CBOMCTBa OKCHAOB U CrocoObl MX monaydeHus. HazoBute oOmue
CBOICTBa OCHOBAHMM U CIIOCOOBI MX MOJTyUEHUS.

[lepeuncnure oOImue CBOWCTBA KHCIOT M CIOCOOBI MX moiydyeHus. HasoBure obmme
CBOICTBa coJiel U CIOCOOBI UX MOJTYUEHHUS.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[IpuBeauTe poOKazaTeIbCTBA CIOKHOCTH CTpOeHUs aroma. [IpoBeauTe cpaBHUTEIBHBIN
aHaJIM3 MoJielNiell CTpoeHus atoma Bojopoaa J. Pesepdopaa u H. bopa.

Ha3oBuTe OCHOBHBIE IIOJOXEHHUS KBAaHTOBO-MEXAaHMYECKONM TEOpUM CTPOCHHsI aToMa.
PackpoiiTe KOpITyCKyJsIpHO-BOJHOBOM Jyanu3m 3iekTpoHa. Cdhopmynupyite NpHHINT
HeomnpeneaeHHOCTH | eii3enoepra.

Oxapakrepu3yiite aromMHble OpOuTaNHM, UX (HOPMYy U PACIOIOKEHHE B IMPOCTPAHCTBE.
Packpoiite Qusnuecknii cmbicn BodHOW ¢yHKIMH. [lepeunciauTe KBaHTOBBIE 4YHCTIA
3JIEKTPOHA B aTOME.

VKaxkure MOpAJOK 3aloyIHeHUs opOuTajedl B MHOIOIEKTPOHHBIX aToMax. llpuBeante
[IPUMEPBI 3aII0THEHUS SIEKTPOHHBIX MOAYPOBHEN I 3JIEMEHTOB 4-5 EpUOJI0B.

[IpuBenuTe COBpEMEHHYIO U UCTOPUYECKYIO (OPMYIUPOBKH mepuoandeckoro 3axkoHa J[.M.
MenneneeBa. OxapakTepu3yWTe CTPYKTYpY MEPUOJUYECKON CHUCTEMBl XHUMHUYECKHX
snementoB JI.M. MenneneeBa. JlaiiTe CpaBHUTEIbHYIO XapaKTE€PHCTHKY s-, p-, d-, f-
AJIEMEHTOB.

OOBbscHUTE NEPUOAUYHOCTh CBOMCTB XUMHUYECKHX 3JeMeHToB. Jlaiite omnpeneneHus
XUMHUYECKUX TOHSITHH: SJICKTPOOTPULATCIIbHOCTb, JHCPIrusd HWOHHM3allMKM aToMa, paauyc
aToma, paauyc uoHa. [Ipocnenure M3MeHEHUs JaHHBIX CBOMCTB IO MEpPHOAAM M TpyIam
nepuoanueckon cucreMsl .M. Menneneesa.

Packpoiite noHATHE «XUMHUYECKas CBA3b». OXapaKTepU3yHTe CBOMCTBA XMMHYECKOMN CBSI3U:
SHEprus, JUIMHA, HACHIIAEMOCTh (KPaTHOCTh), MOJSPHOCTh, HANPABICHHOCTH (IUMOIbHBIN
MOMEHT) U MOJIIPU3yEMOCTh XUMUYECKOI CBS3H.

OxapakTepu3yiTe THIIBI XUMUYCCKUX CBS3CH O XapakTepy paclpeneicHHs SJICKTPOHHOU
IUIOTHOCTH (MOHHAs, KOBaJCHTHAs, METaJNIM4ecKas), Mo Crnocol0y MepeKpbhIBaHUSL
AJICKTPOHHBIX OopOuTanei (o-, T-, O-CBS3H).

[TpoBenuTe cpaBHMUTENbHBIM aHamu3 Teopuil kKoBajdeHTHOW cBs3u (I'. Jlptonc) m HMOHHOM
ces3u (B. Koccenp). HazoBute, kakas u3 Teopuid mojyuduia OOJbIee pacipoCTpaHEHHE.
[TpuBeauTte hopmanbHOE IPABUIIO IS ONPEACTICHHS TUIIA XUMUYECKOH CBSI3H.

HpOBeI[I/ITe Cp&BHHTCJ’IBHLIfI aHanu3 OOMEHHOIO0 U AOHOPHO-aKUCIITOPHOTO MCXaHU3MOB
O6paBOBaHI/ISI KOBAJICHTHOM CBSA3H. YKa)XXUTE OTJIUYMSA B CBOMCTBAX COCI[I/IHGHI/Iﬁ C MOHHBIM
THUIIOM U KOBAJICHTHBIM THUIIOM CBA3H.

JlaiiTe XxapakTepHCTUKY MeTauInuecKoil cBa3u. OObACHUTE OCOOEHHOCTH (PUINYECKUX
CBOMCTBA COEUHEHNN C METAJUINYECKOU CBA3BIO.

[Tepeuncnure BUIBI MEXMOJIEKYJIIPHBIX B3auMojieiicTBuil. Oxapakrepusyiite 0coOeHHOCTH
BOJIOPOJIHOM CBSI3U: IPOYHOCTH, SHEPIHsl, 3HAYEHUE [T IPOLIECCOB B PACTBOPAX.

ITpoBenuTe cpaBHUTENBHBIN aHANU3 Teopuil xumuueckoil cesazu: MBC u MMO. [Ipuseaute
cxeMbl o0pa3oBaHMs XxuMudeckoi cBs3u ¢ nozunmii MBC u MMO na npumepe monekyn H2
n O2.

PackpoiiTe moHATHE «THOpUIM3AIMS aTOMHBIX opoOutanein». OxapakTepu3yiTe OCHOBHBIC
TUTIBI THOpuAN3auu opOutaneid. OOBACHUTE, MOYEMYy YTOJ MEXKIY CBA3SMHU B MOJIEKYIIe
BOJIbI cocTaBisieT 104,5°, B Monekyne ammuaka — 107,8°, B Moniekysie metana — 109°28'.

[lpuBeauTe  W3BECTHbIE  BaM  TUIBl  KJIACCH(PHUKAIMA  XUMHUYECKUX  PEAKIIMM.
[IpowsmrocTpupyiTe CBOM OTBET IPUMEPAMHM.

CdopmynupyiiTe mepBblii 3aKOH TEepMOAMHAMHUKH W 3akoH ['ecca. [laiite ompeneneHus
MOHATUIN: TEIUIOBOM A((PEKT XUMHUYECKOW peakIuH, DHTAIBIHSA, CTaHAApTHAs TEIUIoTa
oOpa3oBanus BemecTBa. [IpuBenurte GopMyIupoBKy ciencTBUs U3 3akoHa ['ecca.



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
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ChopmynupyiiTe BTOPOM M TPETUH 3aKOH TEPMOJUHAMHKHU. JlaiiTe ompeneneHuss MOHATHI:
SHTPONUS, CTaHJApTHAs SHTponus oOpa3zoBaHus BemiecTBa. llpuBeaute (HopMyITupoBKY
clenCcTBUS U3 3akoHa ['ecca st onpeaeneHus U3MEHEHUS SHTPOIIUN PEAKIIHH.

Ilepeunciure ycioBUs CaMOIIPOU3BOJIBHOIO IIPOTEKaHUS XUMUYECKUX peakuuil. Packporite
noHsiTue 3Hepruu ['m66ca. OxapakTepu3yiTe BIMSHHE SHTAJIBIIMWHOTO M SHTPOIHIHHOTO
(axTOpPOB Ha CaMONIPOU3BOJILHOE MTPOTEKAHUE PEAKIINU.

[aiite omnpeneneHue MNOHATHI: CKOPOCTb XUMHUYECKOM pPEAKUWH, HHEPrus aKTHUBALUH.
Ykaxkute (GaKkTophl, BIUSIONINE HA CKOPOCTh XUMHUYECKOH peakiuu. ChopMyupyiTe 3aK0H
JIEHCTBYIOIUX Macc, mpaBmio Bant-I'odda.

Packpoiite mnoHATHE O KaTaIUTUYECKUX peakuuax. JlaiTte omnpeneineHue IOHATHMN:
KaTaJIu3aTop, TIOMOTCHHBIM KaTaliu3, IETEPOreHHBbIM KaTaju3, CEJICKTUBHBIA KaTalu3
MHTHUOUTOPHI U KATATUTUYECKUE SI/IBI.

PackpoiiTe mMOHATHE «XMMHYECKOE paBHOBecHe». BriBeaure Qopmyny mis pacdera
KOHCTAHTHl pPABHOBECHS XUMHUECKOW pEaKIWW W3 3aKoHA JEHCTBYIONIMX Macc.
[lepeuncaure  (akTOppl, BIUSIOIIME HA CMEIIEHHE XUMHYECKOTO PaBHOBECHS.
Cdhopmynupyiire npuniun Jle-1laTtense.

[TpuBeauTre kiaccudUKaLUIO TUCIEPCHBIX CUCTEM I10 pa3Mepy 4acTHUl] AUCIEpCHON (as3bl,
[0 arperaTHOMYy COCTOSIHHMIO JUCIIEPCHON (a3l M AUCHEepCHOHHOW cpensl. HaszoBute
OCHOBHBIE KOMIIOHEHTBI HICTHHHBIX PACTBOPOB.

Oxapakrepu3yite TpOIECChl, MpoTeKaromme npu oOpa3oBaHUM pacTBopoB. Jlaiite
omnpejiefiecHue  TOHATUN:  KOHICHTPUPOBAHHBIM U pa30aBlICHHBIM, HACBHIIICHHBIH,
HEHACBHIICHHBII PacTBOpP, PacTBOPHUMOCTh, Kod(duumeHT pactBopumoctu. [IpuBenute
KJIaCCU(pUKALIMIO BEIIECTB MO pacTBOPUMOCTH B Boze. [lepeuncnute ¢GakTopbl, BIUSIOIINE
Ha PaCTBOPUMOCTH BEILIECTB.

[Tepeuncnure crocoObl BhIpaKEHUSI KOHIIEHTpaUu pacTBopoB. [IpuBenaure Gopmyiibl s
ux pacueta. Paccunraiite maccy conu B 3 1 10%-noro pactBopa (p = 1,071 r/mm).

[lepeuncnure KOJMIUIaTUBHBIE CBOMCTBAa pacTBOPOB HedNeKTponuToB. Cdopmynupyiite
3akoH Bant-T'odda, mepsbiii u BTOpoil 3akoH Paynsa. Onummre cxemy ONpeleneHUs
MOJIEKYJISIPHOM MacChl HEAJIEKTPOINTA HA OCHOBE U3MEPEHUs KOJUINTATHUBHBIX CBOMCTB €T0
pacTBopa.

HazoBuTe OCHOBHBIE IOJIOKEHUS TEOPUM DJIEKTPOJIUTHYECKON QUCCOLMAUU AppeHuyca.
Jaiite ompeneneHuss MOHATHWA: KUCIOTA, OCHOBAaHWE, PEAKLUA HEUTpAIM3allUM, PEaKIus
oOmeHa. [lpuBeanTte npumepsl.

Haiite  ompeneneHusi TMOHATUNA: CHJIBHBIE W CcJHa0ble  DJIEKTPOJIUTHI,  CTENEHBb
anekTponuTudyeckor auccoruanuu. Chopmynupyiite 3akoH EHCTBYIOIIMX Macc s
pactBopoB. [lpuBemute QopMyny s HaXOXKACHUS KOHCTAHTHI JIUCCOIMALIMU CJIA0BbIX
AIIEKTPOJIUTOB (KOHCTAaHTa KHCIOTHOCTH, KOHCTaHTa OCHOBHOCTH). ChopMynupyiTe 3aKoH
pazbaBnenust OcTBaIbaA.

3anuIuuTe ypaBHEHHME DIIEKTPOJIUTUYECKOW aucconuanuu BoAbl. OCyHIECTBUTE BBIBOJ
BBIpQXEHHS 1 MOHHOTO IpousBeaeHus Bojabl. [lpuBeaute Qopmyny s pacuera pH
pactBopa. IlpuBenure mnpuMepsl H3MEHEHUs OKpPAaCKM MHIMKAaTOPOB B pPACTBOpPax C
pa3IM4yHbBIM 3HadeHueM pH.

Packpoiite nonsaTue «ruapoius coneit». Jlaire kimaccudukanuoo coneid Mo OTHOIIEHHUIO K
TUAPOIN3Y. YKaXUTE (aKTOPHI, BIUSIONINE HA TUAPOIU3 COJIEH.

HpI/IBe,Z[I/ITe Knaccmbmcaumo OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHHﬁ. I[aﬁTe
OMMpECACIICHUE MMOHSTHM: OKHCIIHUTECIIb, BOCCTAHOBHUTCIBb, OKHUCICHUC, BOCCTAHOBJICHHC.

Onummre BausHUE cpeabl Ha nporekanue OBP.
8
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40.
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12.

3anumute ypaBHeHHMe HepHcTa 171 BBIUMCICHHUS HJIEKTPOAHBIX MMOTEHIManoB. JlaiTe
OINpEEIICHNE MOHSITHUS «CTAaHAAPTHBIA 3JIEKTPOAHBIA MOTEHUMA». OXapaKTepuzyHTe ps
CTAHJAPTHBIX 3JIEKTPOJHBIX IMOTEHUMAJIOB METANIOB U YKAKUTE €ro MpelcKa3aTeabHbIe
BO3MOXXHOCTH. [IpuBeaure npumepsl.

Packpoiite cMbICIT TOHSTHS «DJIEKTPOJIU3 PacTBOPOB U paciuiaBoB». Chopmynupyiite
3aKoHBI AtekTponn3a Papasnes. OObsICHUTE TPUHIKI PA0OTHI FATbBAHMYECKOTO HJIEMEHTA.

5.1.2. TunoBbIie BONMPOCHI K 3K3aMeHy 3a 2 cemecTp (omeHOYHOe cpeacTBo Nel)

[Ipocnenure M3MEHEHHUE CBOMCTB 3JEMEHTOB IO mnepuodam u rpynmnam B [ICXD JI.H.
MenneneeBa (pamguyc aTroma, DSHEPrUs  HOHM3AIMH, CPOACTBO K  3JEKTPOHY,
AJIEKTPOOTPHULIATEIBLHOCTD U JIP.).

OxapakTepuszyiTe NpOCThie BelecTBa — MeTauibl, uXx mnojoxenue B I[ICXD J.U.
MenneneeBa. Onummure WX PaclpOCTPAaHEHHOCTh B MpHpoae, odume (uzndeckue u
XUMHUYECKHE CBOWMCTBa METAJUIOB, OO0IIMe crmocoObl monydeHus. PackpoiTe moHsTHE
CILIaBBI.

OxapakTepu3yiTe NpOCThle BellecTBa — HeMeTaulbl, ux mnojoxenue B [ICXD JI.N.
MengeneeBa. OnuiunTe MX pPacHpOCTPAaHEHHOCTh B IpHUpoje, oOue QU3nYecKue Hu
XUMHUYECKHE CBONCTBA HEMETaUIOB, OOIIMe CIOoCcOObl MoyydyeHus. Packpoiite moHsTHE
AIIIOTPONHBIE MOAU(DUKALINY.

OxapakTepu3yiTe THIPOKCH]IBI KAK XapaKTepUCTHUECKUE coeluHeHUs. OObACHUTE MMOHATHE
amdorepHocTh coeauHeHui. IlpocnmenuTe uW3MEHEHHWE XapakTepa THIPOKCHIOB B
3aBUCUMOCTH OT I10JIO’KEHHSI 3JIEMEHTa B IEPUOJIMUECKOM cucTeMe.

Bonmopon u ero coeauHenusi. [[BoiicTBeHHOCTh moJjoxkeHus Bojopoaa B I[ICXD JI.U.
MengeneeBa. Mzortonbl Bomopoma. I['mapuabl. HaxoxnaeHue B Opupoae, CBOMCTBA,
MOJYy4YECHHUE, TPUMEHEHUE BOJOPO/IA U €r0 COCIMHEHHUN.

Bona. AnomanbHbie cBoicTBA BOABI (Tun, Tiun, TJIOTHOCTB, TEIJIOEMKOCTH, TEIIOTA
WCIIapeHusl, TOBEPXHOCTHOE HATSKEHHE, TUAJIEKTPUUYECKast MPOHUIIAEMOCTh) U UX 3HAYCHUS
st 6umoceprl. XuMHUECKHE CBOWCTBAa BOJBI. PacmpocTpaHEHHOCTh BOABI B TMPHUPOJE.
3HaveHHEe BOJIbI B PETYJIAIMHU KJIUMaTa Ha TUTAHETE U BOSHUKHOBEHUHM >KU3HH Ha 3eMJIe.

['amorensl M ux coenuHeHus. CpaBHUTENbHAs XapaKTEPUCTUKA CBOMCTB TaJOTEHOB.
Haxoxaenue B mpupoze, CBONCTBA, NOIYYEHHE TaJ0reHOB. [ 'aloreHoBO10pOIbL.

Kncnoponconepxcamne COCOAMHCHUA TaJIOrCHOB: OKCHAbI, KHUCJIIOTBI, COJIH. HpI/IMeHeHI/IC
TaJIOTCHOB U UX COGI[I/IHCHI/II\/'I. buonornueckoe HGfICTBI/IC TaJIOrCHOB HA JXUBBIC OPraHU3MBbI.

Kucnopon u ero coenunenus. O30H. Oxcuzapl, 030HUAbBL. Haxoxnenwe B mnpupoje,
AJIEKTPOHHOE CTpOEHHE, (U3NYECKMe M XUMHUYECKHE CBOMCTBa, JsabopaTopHble U
MIPOMBINIICHHBIE CIIOCOOBI MOTYYeHHsI, IPUMEHEHHE KHCIOPO/ia U €r0 COSAMHEHU.

[Tepokcun Boaopona, MEPOKCUABI M HAAMNEPOKCUABI. DJIEKTPOHHOE CTPOEHHE, CIIOCOOBI
MoNydeHus, (U3MUECKUe W XHMHUYECKHe CBOMCTBA. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA MEePOKCU Bogopoaa. O0macTu MpUMEHEHHS.

Cepa u ee coenuHeHHs. AJJIOTPONHbIE MOAU(DUKALIUU cepbl: poMOUYecKas, MOHOKJIMHHAs,
wiactuueckas. CepoBogopos, cyinbduasl. HaxoxkaeHune B mpupoje, CTpoeHHE, CBOWCTBA,
MI0JTy4Y€HUE, IPUMEHEHHUE CEPBI U €€ COEAUHEHNH.

Kucnopoaconepxamue coequnenust cepbl. Okcuabl cepbl. CepHas, THOCEpHAs, CEPHUCTAs
KHUCIIOTHI U UX conu. CTpyKTypa, CBOMCTBA, IOIy4EHHUE, TPUMEHEHHUE.
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A30T U ero coenuHeHus. HaxoxaeHue B TNpUpoAE, CTPOCHHUE, CBOICTBA, MOJIyYEHHUE,
MMPUMCHCHHUC. BOIIOPOILHLIC COCANHCHUA as3oTa. AMMI/IaK, TUAPOKCUT aMMOHUA, COJIA
amMmoHus. buonoruueckoe 3HaueHue a30Ta B IPUPOJE.

Kucnoponconepxaiue coenuHenns azota. Okcuapl a30Ta. A30THast U a30TUCTasi KMUCIOTHI.
CTpyKTypa, CBOWCTBa, MOJydyeHHE, NpUMEHEHHE. BzauMmojelcTBUE a30THOM KHCIOTHI
(pa30aBieHHON M KOHIICHTPUPOBAHHOW) C METAJUIAMH M HeMeTaJlaMu. HUTPUTBI, HUTPATHL.
TepMuueckoe pa3ioxkeHue HUTPATOB. A30THBIE yI00pEHHUSI.

Kucnorsi-okucnurenu. CepHas Kuciora. A3oTHas Kuciota. OCOOEHHOCTH B3aUMOJICHCTBUE
KUCIIOT-OKUCIIUTEIeH ¢  MeTalylaMd W HeMeTaJulaMu B pa30aBICeHHOM U
KOHICHTPUPOBAHHOM COCTOsSHHU. Wcnonp3oBanue KHUCJIOTHI-OKHCIIUTEICH B
npomsinuieHHOCTH. [TaccuBanus MeTamios.

@ochop u ero coeauHeHus. AJOTporHble Momudukanuu (ocdopa: Oenblid, KpacHBIH,
YEepHBIH. DJIEKTPOHHOE CTPOCHHUE, HAXOXKICHHWE B NpPUpPOXE, (PU3NUECKHE M XHMHYCCKHE
CBOMCTBa, cIOCOOBI IOJNyuYeHMs, NpUMeHeHue. buonorudeckoe 3HaueHue ¢ochopa B
HpUpOJIE.

Kucnopoaconepxamue coeauneHus: ¢dochopa: OKCHIBI, KUCIOTH, coiu. PochopHble U
nonudochopusie  KUCIOTHL. CTpPyKTypa, CBOWCTBA, CHOCOOBI TMOJMy4YeHHUs, OO0IacTh
MpaKTHIecKoro npuMeHenus. ®ochopHbie y100peHHS.

Yranepoa. AmnorpomnHble  Moaudukanuu:  anmas, TrpaduT, KapOWH, (QyJUIEpEHBI.
DJIEKTPOHHOE CTPOCHHE, HaxokaeHue B mpupoje. CBOICTBa, MOIMy4YeHHUE, MPUMEHEHUE.
CoenunHeHus yriaepoja: yriaeBoaopoabl, KapOuIbl, OKCHIBIL.

KpemHnii u ero coenunenus. HaxoxaeHue B npupoe, CBOMCTBA, MTOIyYEHUE, IPUMEHEHNE.
Cunanbl. Kap6opyna. Ksapn, ero mpuponansle pasHOBUIHOCTH. KpeMHHEBBIE KUCIIOTHI.
Cunuxkarens. Cunukatel. CTEKI10, pa3HOBUAHOCTH.

OnemenThl [VA noarpynmnsl. ['epManuii, 010BO, CBUHEL U UX coenuHeHUs. HaxoxaeHnue B
MpUPOJIE, CBOWMCTBA, MOJydeHHE, NMpuMeHeHue. OKCUABl U THAPOKCUIBI. OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIE CBOMCTBA COEIMHEHUI 0J10Ba U CBHUHIIA.

bop. Amomunuii. HaxoxneHue B mpupoje, CBOICTBa, IMOJy4€HHE, NPUMEHEHHUE.
Amromortepmusi. CoeTMHEHNs aTFOMUHUS: OKCUJ, TUAPOKCU, COMU. AM(pOTEpHbIE CBOWCTBA
coenuHeHui amomunus. Coequnenus oopa.

[enounozemensubie Metamnsl (IIA). CaoiicTBa, momydenue, npumeHeHue. OCHOBHBIC
coenuHeHUSs. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

[[{enounsie MeTamisl (IA). CBoiicTBa, nonydyeHue, npuMeHeHne. OCHOBHbBIE COEIMHEHMUS.

bnaropoansie raszel (VIIIA). Ucropuss otkpeitus. CBOHCTBa, IMOJy4€HHE, NPUMEHEHHE.
Coenunenus.

Onementsl noarpynnsl meau (IB). Mens, cepebpo u 3omoto. Haxoxxnenue B mpupoze,
CBOICTBa, NOJIy4eHUE, NpuMeHeHne. CoeTMHEHMS 2JIEMEHTOB MTOATPYIIIIBI MEAH.

Onementsl noarpynmnsl nuHka (IIB). Iunk, kaamwmii, pryts. Haxoxknenue B mpupoje,
CBOMCTBA, IOJy4CHHE, IPUMEHEHNE. XapaKTEPUCTUKA BAXKHEHIIINX COCIUHEHUN DJIEMEHTOB
MOATPYNINBI LIMHKA. bHonormyeckoe NENCTBHE COEOUHEHWH LHMHKA, KaaMus, PTYTH Ha
JKUBBIE OpPraHU3MBI.

Onementsl moarpynmnel xpoma (VIB). Xpom, monubnen, Bombdpam. Haxoxnenwe B
MpUpPOJE, CBOMCTBA, MoNydeHue, npumMeHeHue. CoeqMHeHus XpoMa: OKCUAbI, TUAPOKCHIBI,
comm. OKHCTUTETHFHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COCIMHEHHH XpOMa B Pa3IUYHBIX
cpenax.
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28.

29.

30.

OnemeHnThl moarpymnmbel Mapranina (VIIB). Mapranen, texnernuii, penuil. HaxoxnaeHue B
IpUpOZE, CBOMCTBa, TMoONydeHHe, mpuMeHeHne. CoeauHEHHs MapraHua: OKCHIBI,
TUAPOKCUBI, colu. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCTMHEHUIN MapraHia B
pasIMYHBIX CPEAAX.

Cewmeiicto xene3a (VIIIB). Xene3o, kobansT, HUKenb. HaxoxaeHue B mpupojie, CBOMCTRA,
noJjiyuyeHue, npuMeHenue. CoeJMHEHMsI 3JIEMEHTOB CEMEICTBA JKeesa.

Kopposust meramnoB. Xumuueckas, 3iekTpoxumuueckas. CriocoObl 3aluThl METAIIOB OT
KOPPO3HH.

5.2. OueHo4YHbIe CpeACTBA /ISl TEKYLIero KOHTPOJIsl ycleBaeMoCTH

5.2.1. BxoaHoii KOHTPOJIb (IpOBepoYHas padoTa) (oLeHOYHOe cpencTBO Ne2)

BapuanTt 1
KakoMy XUMUYECKOMY O3JEMEHTY COOTBETCTBYET JIaHHAs JJICKTPOHHAs KOH(UTYyparus
1s22s%2p3.
Paccuuraiite Mmossipayro Maccy cieayrommux Bemects: H20, HCI, Cl,0s, NaOH.
Kakyro maccy gochopa Hamo cxeub 11 nonyuenus okcuaa pocdopa (V) maccoit 7,1 r?
HazoBure crenyroomue COCIUHEHUS W PACCUMTANTE CTCTICHH OKHCICHHS 3JIEMCHTOB B
nanaeix coeqnuennsx: H2SO4, HNO3, NaOH, P2Os.

Haiitu MaccoByto 10110 TIIFOKO3bI B pacTBOpe, coaepxkaiieM 280 r Boabl ¥ 40 T MIIOKO3BL.

Bapuanr 2
KakoMy XUMHUYECKOMY D3JEMEHTY COOTBETCTBYET JaHHAs JJICKTPOHHAsS KOH(UTypanus
1522522p°.
Paccuwnraiite monsipayto Maccy cienyronmux Bemiect: H2SOs, HNO3, NaOH, P2Os.
Kaxkyro maccy docdopa Hano cxeub it moimydenus okcuaa gocedopa (V) maccoii 14,2 7
HazoBure crenyroommue COCIUHEHUS W PACCUMTANTE CTETICHW OKHCICHHUS JJICMEHTOB B
nanHbIxX coenunenusx: HaPOs, KoS, Al2Os, Ca(OH)a.

Haiit maccoByto nomto conu (NaCl) B pactBope, coneprkamiem 500 r Bob! 1 45 T coun.

11



5.2.2. CocTaBjieHHe KOHCIIEKTOB JIeKIHii M0 TeMaM (0leHOYHoe cpeacTBo Ne3)

Tema 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUU

Tema 2. Ctpoenue atoma u nepuoandeckuii 3axon .M. Menaeneera
Tema 3. XumMuueckast CBs3b

Tema 4. Teopun XMMUYECKOH CBS3U

Tema 5. Turibl XUMUYECKUX PEAKLIMIA

Tema 6. OCHOBBI XUMHYECKON TEPMOJUHAMUKHI

Tema 7. CKOpOCTh XMMUYECKOU peaKui. XMMHUUYECKOE PABHOBECHE
Tema 8. PactBopsl. KosuratuBHble CBOMCTBA pacTBOPOB.

Tema 9. Teopus anekTpoauTHUecKoi aucconuanuu. MonHoe npousseaeHue Boasl. pH.
Tema 10. I'unponus comnei

Tema 11. BydepHble pacTBOPBI.

Tema 12. OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

Tema 13. PactBopumocTs. [IponsBenenue pacTBOPUMOCTH.

Tema 14. KoMIUIEKCHBIE COEIUHEHN

Tema 15. PacupocTpaHeHnE XMMUYECKUX 3JIEMEHTOB Ha 3emiie 1 Bo BeenenHoi
Tema 16. Bonopon

Tema 17. I'anorensl

Tema 18. Onementsl VIA rpynnsl. Kucnopon. Bona

Tema 19. Onementsl VIA rpynmsl (S, Se, Te, Po)

Tema 20. Onementsl VA rpynimsl. A30T

Tema 21. Onementsl VA rpynmsl (P, As, Sb, Bi)

Tema 22. dnementsl IVA rpynnsl. Yraepoa

Tema 23. Onementsl IVA rpynmsl (Si, Ge, Sn, Pb)

Tema 24. Onements! 11IA rpynnet (B, Al, Ga, In, T1)

Tema 25. lllenovHble U MIEIIOYHO3EMETbHBIC METAIIITBI

Tema 26. InepTHBIE ra3sl

Tema 27. Obmas xapakrepuctuka d-f-anemeHTos

Tema 28. Onements! VIIIB rpymmel. JKenes3o

Tema 29. Onementsl VIB-VIIB rpynmnsl. Mapranen. Xpom

Tema 30. Onements! I-1IB rpynmn. Menp. Lunk

12



5.2.3. OT4eThI M0 J1a00PaATOPHBLIM PadoTaM (Ol[eHOUYHOE cpeacTBO Ned)

[Tnan oTuera no mabopaTopHO padboTe

Tewma mabopatopHoit paboThI

ens mabopaTopHOit paboTHI

3amaun 1abopaTopHOI pabOTHI

Martepuaisl U 000pyI0BaHUE

PeakTuBbl

Xona paboThl 1. YpaBHeHHUs peakuuid U pacyeT KOJIMYECTB UCXOAHBIX
BEIIECTB.

2. PucyHky XMMHUYECKUX YCTAHOBOK JIJIsl CHHTE3A.

3. Onmcanue xoaa padoTHI.

4. HaGnroieHus 1 pe3yIbTaThl.

5. Pacuer KkoiHM4YeCcTB MNPOAYKTOB pPEAKUUU H
ompeJieJIeHUE BbIX0a MPOAYKTOB PEAKIUH.

BriBo 1o maboparopHoii padbore

[Tepedens 1abopaTopHbIX PabOT:

Jlabopamopnas paboma Nel «Texnuka Oe30MacHOCTH TpPU paboTe B XHUMHYSCKON
nabopaTopun. XUMHYECKast TOCYAa».

Jlabopamopnas paboma Ne2 «CKOpOCTb XUMUYECKOU PEAKITHID.
Jlabopamopuas paboma Ne3 «IIpurotoBieHuEe pacTBOPOBY.
Jlabopamopnas paboma No4 « DNEKTPOTUTHICCKAS TUCCOIHALIHS.
Jlabopamopnas paboma NeS «I'uiponus conein.
Jlabopamopnas paboma No6 « OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY.
Jlabopamopnas paboma NeT «Bonopoa»
Jlabopamopnas paboma Ne8 «I"amoreHbDy
Jlabopamopnas paboma Ne9«Kucnopona. Okcuppl. [Tepokcu sy
Jlabopamopnas paboma Nel0 «Cepa u ee COETUHEHUS».
Jlabopamopnas paboma Nell «A30T 1 ero COeTUHEHUS»
Jlabopamopnas paboma Nel2 «YTaepoa, KpeMHUN ¥ UX COCTUHCHHS)
Jlabopamopnas paboma Nel3 «O110B0, CBUHEIT M KX COSTUHEHUS
Jlabopamopnas paboma Nel4 «11lenodnsle U MEI0YHO3EMETbHBIE METAIIIBD)
Jlabopamopnas paboma NelS «bop, altOMAHHNA U UX COSTUHEHUSD
Jlabopamopnas paboma Nel6 «Xpom u ero coeTMHESHUSD)
Jlabopamopnas paboma Nel'l «MapraHel ¥ €ro COeTMHECHUS

Jlabopamopnas paboma Nel8 «Kene3o, k00aabT, HUKEIb U KX COCTUHEHUSD)
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5.2.4. Pemenue 3a1a4 mo reMam (oueHo4YHoe cpeacTBo Neb)

Tema 1. KonnuecTBo BelllecTBa.

Tema 2. I'a30BbI€ 3aKOHBI.

Tema 3. CtpoeHue aToma.

Tema 4. CocraBnenne GpopMya XUMUIECKUX COSTUHEHUH.

Tema 5. BeraucneHus Mo XUMUYECKUM (hOpMyJIIaMm.

Tema 6. BoruricneHusi 1o ypaBHEHUSIM XUMHUYECKUX PEaKLUH.

Tema 7. XuMuueckasi TepMOJMHAMUKA.

Tema 8. XuMuyeckasi KHHETHKA.

Tema 9. CiocoObI BEIpaKeHUS! KOHIIEHTPAIIMHA PACTBOPOB.
Tema 10. pH. I'maponus conei.

Tema 11. PactBopumocTb. [Ipon3BeieHre pacTBOPUMOCTH.

Tema 12. Metonbl pacctaHOBKH Kod(dunmrentoB B OBP.

5.2.5. Co3naHue MEHTAJILHBIX KapT (OLleHOYHOe cpeacTBO Neb)

TeMbI 17151 cO3TaHUS MEHTAJILHBIX KapT.

Tema 1. «Bomopon». Tema 11.
Tema 2. «I"anoreHb». Tema 12.
Tema 3. «Kucnopom. Tema 13.
Tema 4. «Cepa». Tema 14.
Tema 5. «A30T». Tema 15.
Tema 6. «Dochop». Tema 16.
Tema 7. «Yranepoay. Tema 17.
Tema 8. «KpemuHMi». Tema 18.
Tema 9. «l1lemovuHbIC METAILTBIY. Tema 19.
Tema 10. «1llenouno3eMenbHBIC Tema 20.
METAJIITBD».

«bop»
«ATOMUHUN.
«Xpom».
«Mapraneny.
«Kenezon.
«KobanbTy.
«Huxemnby.
«uHK».
«Menpy.

«OI0BO, CBUHEL.
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5.2.6. UuauBuayaibHoe qomanrHee 3axanue Nel (omeHouHoe cpeactBo Ne7)

Tema: CriocoObI BEIpaXeHHS COCTaBa pacTBOPOB

Bapuanr 1
Ckonbko rpammoB wmeaHoro kymopoca CuSO4*5HO wu  Boaer motpeOyercss  aiis
npurotosneHus 200 r 5%-noro pacrBopa CuSOs, paccunTaHHOTO Ha OE3BOIHYIO COJIb?
N3 400 r 50%-noro pactBopa H2SOs Beimapuanmem yaamuiau 100 r Boael. Uemy pana
maccoBast nosist HoSO4 B ocraBimemcst pactope?
CKOJBbKO TPaMMOB XJIOpHJIa HATpUs HYXHO 100aBuTh K 500 r 5%-HOro pactBopa 3TOH XKe
conin Juist nosrydenust 10%-noro pacrBopa?
Kakoii o6bem 0,5 H. pacTBopa xsopuaa 6apus norpedyercs s B3aumoaerctBus ¢ HoSOq,
Haxonsmercs B 20 mu 2 H. pacTBopa?

Onpenenuts MOJISLITBHOCTD 5%-HOTO pacTBOpa XJIOpHIa Kajusl.

Bapuant 2
Jis monmydeHuss B Jaboparopud BOAOpoja MpuMeHsieTcs HUHK U pactBop H2SOs,
IIPUTOTOBJICHHBIN U3 OJTHOIO 00BEMa KUCIIOTHI C IIIOTHOCTHIO 1,84 /M1 1 5 00bEMOB BOJIBL.
KaxoBa (%) aToro pacrBopa KUCIOTHI?
Ckonpko rpaMMoB 30%-HOTO pacTBOpa XJIOpHJA HATPHUS HYXHO n00aButTh K 300 T BOHI,
yT0OBI ONyunuTh 10%-HBIH pacTBOp coIU?
Ckonbko mumummutpoB 0,5 M pactBopa H2SOs4 moxHO mpuroroButs u3 15 mu 2,5 M
pactBopa?
K 200 mn xonnentpupoBaHHOW (36%-HOii) consiHOW KHUCIOTHI (TwiotHocTh 1,18 1/M)
no6aswn 1 11 Bosbl. KakoBa MaccoBast 1011 MOJTy9€HHOTO pacTBopa?
Kakoit 00bem 0,5 H. pacTBOpa MOXKHO IPUTOTOBUTH U3 24,44 T KpHCTalIoruapara xjiopuia

oapust BaCl,*2H20?
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5.2.7. AuauBuayajibHoe qoMalHee 3a1anue Ne2 (omeHouHoe cpeacTtBo Ne8)

Tema: XuMuueckass TepMOJUHAMHUKA

Bapuanr 1
Berancnure termmoBoi a¢G ekt peakiun okuciaenus ammuaka (AH 29): 4NH3 + 502 = 4NO
+ 6H20(p)
Boerancnute AH%gg o6pazoBanust MgCOs) : MgOw) + COzr) = MgCOs), AH® = - 117,7
KJIx.
Paccunrare 3HaueHune AGC®9g peakiuu U yCTaHOBUThH, B KaKOM HAampaBiICHUH OHa OyJneT
MIPOTEKATh CAMOITPOU3BOJILHO CTaHAAPTHBIX YCIOoBHsIX TpH 25°C: Ny + 1/2021r) = N2O(p.
C nmomornpto pacuera AG®g peakuuii: NH3r + 3/2Cl; = 1/2N2 + 3HCl(r; NHj3r) + 3/402
= 1/2N; + 3/2H20(x) cpaBHHTE OKHCIHTEIbHBIC CBOMCTBA XJIOpa M KHCIOpOAA IIO
OTHOIICHUIO a2 aMMHUAKY.
Omnpenenure TemioTy obpazoBanus merana: CHs +202 = CO2 + 2H20 + 802,9 x/{x.

Bapuant 2
. Beraucnmuts AH%gg peakiuu: FeO) + Haw) = Few) + H20r)

. Paccunrarp 3HaueHne AGC®9g peaklMu M yCTAaHOBUTh, B KaKOM HalpaBJICHUH OHA OyjaeT
npotekats camonpou3BoibHO Tpu 25°C: 4HCl ) + Oz = 2Clary + 2H20 00,

. Kakue w3 mepeynclieHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI BOIOPOJOM [0
cBoboanoro metayia mpu 298 K: CuO, CaO?

. CpaBuutb AH®%gg peakuuu BoccTaHoBieHuss okcuaa skenesa (llI)  paznuunbMH
BoccranoButessimu ipu 298 K: FexOz + 3H2 = 2Few) + 3H20(); Fe203u) + 3Cpagur) =
2Fe() + 3CO(r); Fe203(r) + 3COr) = 2Few) + 3CO2 ).

. PaccuuTaiite AS%9s peaknnii: Al2(SOa4)3a) = Al2O3x) + 3SO3(r), H2026) = 2H20 ) + O2(r). A
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5.2.8. UnauBuayaibHoe qoManrHee 3axanue Ne3 (omeHouHoe cpeactBo Ne9)

Tema: Xumnueckoe paBHoBecue. CKOPOCTh XUMUYECKOU pEaKIUU.
Bapuanr 1
Hanumure BoIpaxkeHus AJ1s1 CKOPOCTEN CIEAYIOIIUX PEAKIIUI:
PCls + Cl, = PCls,
2CO0=C0O;+C.
Kak Bnusiet Ha crieqyroniie paBHOBECHS:
2H1 = Hz + I, AH=-53,5 x]Ix,
C+ H20@) = CO + Hz, AH%= 132 xJIx
a) MOBBILLIEHUE TEMIIEPaTyphl 0) MOBBILICHUE JTAaBICHUS?
Bo CKOJIBKO pa3 MOBBICUTCS CKOPOCTh PEAKIMH IPH TIOBBIICHNH TemiepaTypsl Ha 100 °C,
MPUHUMAs TEMIIePaTyPHbIH KOA(PPHUIMEHT CKOPOCTH PaBHBIM 37
Uepes HekoTOpOE BpeMs mociie Hadana peaknun 3A + B = 2C + D KOHIIEHTpaluK BEIIESCTB
cocrapisuin: [A] = 0,03 mons/1, [B] = 0,01 moaw/a, [C] = 0,008 moib/1. KakoBbI HCXOIHBIC
KOHLIEHTpauuu Beniects A u B?
[Ipu Hexoropoit Temneparype paBHoBecue B cucteme 2NO; = 2NO + Oz ycraHOBHIIOCH TIPU
cnenyrommx kouenrpamusax: [NO2]= 0,006 mons/n, [NO]J= 0,024 mous/in, [O2]= 0,012
MoJib/1. HaiiTh KOHCTaHTy paBHOBECHS peakIMK U UCXOAHYI0 KoHLeHTpauuio NO.
Bapuanr 2
Bo ckonbko pa3 usmeHuTcs ckopocTh peakuuu 2A + B = A2B, ecnu KoHIEHTpanuio
BellecTBa A yBEIMUYUTH B 2 pa3a, a KOHLUEHTPaLKIO BellecTBa B yMeHbuTh B 2 paza?
Hanummre BeIpakeHUs 111 CKOPOCTEH CIIEYIOIUX PEaKIUM:
Hz + 2NO = N20 + H20;
Al2(SO4)3) = Al203 + 3S03.
Kak Biuser Ha cieayonue paBHOBECHS:
250, + Oz = 2S03, AH’= -198 k]I,
C + COxr) = 2CO, AH’= 172 ]Ik
a) MOBBIILIEHUE TeMIIePaTyphl 0) MOBBIIICHUE JABICHHS?
B0 CKONBKO pa3 yBENMUYMTCS CKOPOCTh PEAKIMK TIPH TIOBBIIMIEHHN Temmepatypsl ot 200 °C
110 500 °C, ecnu TemmepatypHsIii K03 dHIHEHT paBeH 27
Kyna cmectutcs paBHOBecHE BCIEICTBHE YMEHBIICHNsI 00beMa B CUCTEME:
4HCI + 02 = 2H20 + 2Cl;
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5.2.9. [IncbmMeHHas KOHTPoJIbHAsE padoTa Nel (omeHouHoe cpeacTBo Nel()

Bapuanr 1
Oxapaxkrepu3oBath coequneHrne — Cl (Ha3BaHue, cnocoObl TONMyudeHHs, (UIUUECKHE U
XUMHYECKHUE CBOMCTBA).
PaccraButh KO3 (ULIKMEHTHI METOAOM  3JEKTPOHHO-UOHHOrOo  OajaHca  (METOAOM
nonypeakimii): KoCro07 + HoS + HaSOs — Cra(S04)z + S + KoSO4 + H20
[Ipu neiicTBUM Kaius Ha BOAY BBIACTWICA BOAOpon, KoTtopblid npu 27 °C u 84 klla 3ansn
o0wem 1211. Kakast Macca kaiaus mpopearupoBaia ¢ BOJI0H?
Kakas macca rugpujia mMarHusi JTOJIKHA IIPOpPEarupoBaTh C BOJOM, 4TOOBI BBIAECIMBIIUMCS
ra3zoM BocctanoBuTh 10 T okcuma meau (11)?
Ckospko sutpoB Cly (mpu H.y.) oOpasyercss mpu B3ammojeiictBur 100 mi 36%-HOro
pactBopa HCI (p = 1,18 r/mi) ¢ 50 r KMnO4 ?

Bapuanr 2
OxapakrepusoBarh coeaunenrne — HCIl (HasBanme, crocoObl mosydeHusi, GU3NYCCKHE U
XUMUYECKHUE CBOWCTBA).
PaccraButs  KOX(QPUIMEHTHI METOAOM  DIIEKTPOHHO-MOHHOTO  OanmaHca  (METOAOM
noaypeakmuii): KoCroO7 + HI + HoSO4 — Cra(SO4)3 + 12 + KoSO4 + H20
Brruncnute maccy xiopa oobemom 10mit ipu temnieparype 27°C u nasnenuu 1,51 -10 5 ITa.
Kakoit 06bem CaCOg3 Bemaner B ocanok, ecnu k 300 mu 0,5 H. pactBopa CaClz npubaButh
pactBop KapboHaTta HATpHsi?
Paccuuraiite 00BEM CepoBOJIOPOAA, KOTOPBIM pacxXxoAyeTcsl MpU B3aUMOICHCTBHH C
pacTBOpPOM € MaccoBoil monei ruapokcuaa Hatpus 6% (p = 1,044 r/mi) oobemom 40 mi ¢
00pa3zoBaHUEM TUIPOCYIIb(UIa HATPHS.
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5.2.10. ITucbMeHHast KOHTPOJIbHasi padoTa Ne2 (oueHouyHoe cpeacTo Nell)

Bapuanr 1

CpaBHUTH KHCJIOTHO-OCHOBHBIE U OKHCJIHTEIbHO-BOCCTAHOBHUTEIbHBIE CBONCTBA OKCHAA
yraepona (1) u okcuaa yraepona (1V), ucxoast usz crpoenus ux Monekys. [IpuBectr mpumepsl.
Hamnmcars ypaBHEHHs COOTBETCTBYIOIUX PEAKIUN.
Bop maccoii 10 r 0o6paboTany KOHIIEHTPUPOBAHHOMN a30THOM KHUCIOTOW. Bhiman Genbii ocaiok.
Omnpexenute Maccy MOJIy4eHHOTO OCAKa.
Kakoii 06sem 2 H. pactBopa ruapokcuna Harpus Tpedyercs nmpubaButh k 200 1. 5% pactBopa
xyiopuga onosa (I1), 9T00 MOTHOCTHIO TEPEBECTH €T0 B KOMILJIEKCHOE COSTMHEHUE?
Paccuntate HEOOXOAMMYIO MaccCy ChIpbs (Kakoro?) aJjis Mpou3BoJICcTBA 478 KI CTEKJIa, COCTaB
KOTOPOro MOXHO omucathk popmyiaoit Na,O*CaO*6SiO;
JlonucaTh ypaBHEHUE pEaKLUU U pacCTaBUTh KOI(PPHUIIMEHTHI:
Al + HNO3 KOHL. —>
Al + HNO3 pass. —
Hanummre BBIpaKEHUS JUIs KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB [Ag(NH3)2]",
[Fe(CN)s]*, [PtCls]*. Uemy paBHBI cTeneHb OKHCIEHHS H KOOPAMHAIMOHHOE HYHCIIO
KOMILIEKCOOOpa3oBareiei B 3TUX noHax?

Bapuanr 2

Jlonucath ypaBHEHHE DPEAaKIUU W PACCTaBUTh KOX(PQHIMEHTHI, Ha3BaTh BCE COCAMHEHUS:
KH+ 02 —

Kakoii 06beMm okcuma azota (1V) Beigensercs (H.y.), ecnm 50 T criaBa, cocrosimiero u3 70 %
mean u 30% osioBa 00padoTaTh H30BITKOM KOHIT a30THOW KHCIIOTHI?

Kakoit meramn OyneT moaBeprarbcsi KOppo3UM BO BIaKHOM BO3JyXe Npu KoHTakre Fe u Sn?
Hamnucars ypaBHEHUs peakuuii.

PactBopumocTts yriekucnoro rasa npu 20 °C cocrasnser 0,88 o6bemoB B 1 00beMe BOJIBI.
Paccunrailite MakCMMajabHO BO3MOYKHYK) MAacCOBYIO JIOJIFO YIOJBHOM KHCIIOTBI B PacTBOpE,
HCXOJIS U3 TIPEIIOI0XKEHHUs, 9YTO Bech okcu yriepoaa (IV) BzaumoseiicTByeT ¢ BOIOH.

Ha3Barb KOMIIJIEKCHBIE COEIUHEHHS, HAlUCaTh YPaBHEHUS peakUuid HX AUCCOLHUAINM U
BBIPKCHUS JUTS KOHCTAHT nucconmaimu u ycronunBoct: Ko[Ag(SOsS)2]; [Zn(NHz)2Cl2]
[Pt(NH3)3CI](NOs3);
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5.2.11. Hanucaunue pedepara (omeHouHoe cpeacTBo Nel?)

Crmcok TeM sl Haucanus pedeparos:
Perpocnextua HoGeneBckol mpeMuun 1o XUMHH.
XHUMHUYECKHUE IIEMEHTBI B OPraHU3Me YeJIOBEKa.
Tsixenble MeTaUIbl UX BIMSIHUE HA OPTaHU3M YEJIOBEKa.
PannoaktuBHBIE 271EMEHTHI. SlnepHbIE peakuu.
KucioTHo-0CHOBHBIE MUHAMKATOPHI. Teopusi NHAUKATOPOB.
Hucnepcusie cucteMsbl. [lensl. Ux npumenenue.
Mpuna. Knaccudukarus, moryaeHue, CBOMCTBA.

Hcmons3oBanne KaTaJIn3aTOpOB B COBPECMCHHOM IMPOMBIINIJICHHOM ITPOLIECCE.

© 0 N o g bk~ w DN PE

HpI/IMeHeHI/IC KUIKUX KPHUCTAJJIOB B COBpeMeHHOﬁ TCXHHKC.

=
o

. [IpuMeHeHe HEOPraHWYEeCKHX COEIMHEHUN B CTPOUTENBHON cdepe, mMpeumyiiecTBa M
HEJIOCTATKH.

11. Ucnionp30BaHne OKUCIUTEIICH B MEIUIIMHE.

12. MunepanbHble y100peHusl, kiiaccuduKais, CBOMCTBa, IPUMEHEHHUE.

13. IlonyueHue u CBONCTBA MOJMMEPHBIX COSTUHEHHIH.

14. AnnorpormHbie MOIUPUKAIIAN YTIIEPOIa.

15. Herexumuueckas pOMBIIIIICHHOCTh. DpakIMOHUpOBaHUE HEPTH.

16. IIpou3BOJACTBO CHHTETHYECKOTO KaydyKa.

17. Xummnueckast mactepckas gororpaduu. PeakTuBbI, MEXaHU3MBI MIPOSIBIICHUS U 3aKPEIUICHUS

(hOTOCHUMKOB.
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