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1. HazHauenue poHIa OLIEHOYHBIX CPEACTB

1.1. Heasnto coznanusa ®OC no aucrurmae « Pu3nyeckas U KOJUIOUIHASL XUMUS SIBIISICTCS

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

1.2. ®OC pa3zpaboTan Ha OCHOBAaHWH HOPMATHBHBIX JOKYMEHTOB:

— (hemepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa BHICIIETO 00pa30BaHUs 110
Hanpasienuto mnoarotoBku 44.03.05 Ilemarormyeckoe oOpazoBaHue (C JAByMS HOpOPHISIMU
HOJroTOBKH) (YpOBEHb OakajaBpuaTa), yTBEp>KACHHBIM NTpUKa3oM MUHHCTEPCTBOM 00pa3oBaHus U
Hayku Poccuiickoit penepanuu ot 9 depans 2016 r. Ne 91;

— o0pa3oBaTenbHON MporpaMmbl «BHOJOTHS M XUMUW», OYHOW (POPMBI O0YUCHHS BBICIIETO
oOpa3zoBanus 1o HampasieHHO moaArotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (C IBYMs
PO UIAMHU TTOATOTOBKH);

— Ilonoxenus o ¢dopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB JJS TEKYLIEro KOHTPOJIs
yCIIEBaEMOCTH, MPOMEKYTOYHOH M HMTOTOBOH aTTECTallMd OOYyYaromuxcs Mo 00pa30BaTEIbHBIM
IIporpaMMaM BbICIIEr0 00pa3oBaHUsl — MporpaMMmaM OakanaBpuara, mporpammam CIELHAIUTETa,
IporpaMMaM MarucTparypbl, MporpaMmaM HOJIrOTOBKM Hay4YHO-TIEJarori4eckux KaJpoB B
acnupantype — B (eepaJbHOM TrOCylIapCTBEHHOM OO/DKETHOM 00pa3oBaTeIbHOM YUPEKIACHUU
BbICILIEro oOpazoBanus «KpacHospckuil rocyiapcTBeHHbIN neaarorndeckuil yuusepcuter um. B.I1.

ActadneBa» yTBEpKACHHOTO TpUKa3oM pekropa Ne 297 (1) ot 28.04.2018.

2. Ilepeyenn KOMIIeTEHIH, MOAJIeKALIHX (¢popmupoBanuio B paMKax

AUCHUIINHBI/MOLY 15/ NIPAKTHKH.

2.1. Ilepeyenb KomMmeTeH Ui, OPMUPYEMBIX B IPOLECCE U3YUEHUS AUCIMIIUHBI « DU3ndeckas u

KOJUIOUJHAS XUMUS)) .

e JIK-1: CmocobeH ocBaMBaTh W HCIONH30BATh TEOPETHUUECKHE 3HAHUA U TMPAKTUYECKUE
YMEHUS U HaBBIKU B IPEIMETHON 00JIaCTH TIPH PeIIeHNH MTPOPECCHOHAIBHBIX 3a/1a4;
o IIK-1.1: 3HaeT cTpyKTypy, COCTaB U TUAAKTHUECKHE €TUHUIIBI MPEIMETHON 00IacTH
(mpeno1aBaeMoro npeaMeTa)
o [IIK-1.2: YmeeT ocymecTBIsITE OTOOp yUeOHOTO COMEPIKAHUS JIJIsl €T0 peann3alii B
paznuuHbIX hopmax o0yueHus B cooTBeTcTBHH ¢ Tpeboanusimu OI'OC OO
o IIK-1.3: JlemoHCTpupyeT yMeHHE pa3pabdaThiBaTh pa3NUyHbIe (OPMBI yUEOHBIX
3aHATUNA, TPUMEHSATh METOJbI, MPUEMBl M TEXHOJOTHMH OOy4YeHHUs, B TOM YHCIE

nH(pOpMaLIMOHHbIE



3. @oH OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHON aTTecTaunuu

3.1. ®oH/BI OLIEHOYHBIX CPEJCTB BKIIOYAIOT: 3a4€ET, IK3aMEH.

® OLECHOYHOE CPEICTBO 1 — BOIIPOCHI K 3a4eTy,

® OILIEHOYHOE CPEACTBO 2 — BOIPOCH! K IK3aMEHY.

3.2. OueHOuHbIE CpeACcTBa

3.2.1. OuieHOYHOE CPECTBO: BOIIPOCHI K 3a4€ETY, BOIIPOCHI K 3K3aMEHY.

Kputepuu onieHrBaHUs 10 OLEHOYHOMY CpeACTBY 1,2

®opmu | IlpoaBuHYTHI ypOBEHb ba3oBblii ypoBeHb IoporoBblii ypoBeHb
pyemble chopMHUpPOBAHHOCTH chopmMupoBaHHOCTH chopMUpPOBaAHHOCTH

KOMIIET KOMIIeTeHI M KOMIIeTeHI M KOMIIeTeHIM I

CHIIUH (87-100 6asoB) (73-86 6amnoB) (60-72 6amma)*
OTJIUYHO/3a4TCHO XOPOIII0/3a4TEHO yIOBJICTBOPUTEIILHO/3a4TE
HO

IIK-1.1 | O6yuaromuiics Ha OO6yuaromuiicst Ha OOyuaromuiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MOPOTOBOM YPOBHE 3HAET
3HAeT CTPYKTYpY, COCTaB U | CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB H
TUIAKTHYCCKHUE SAVMHUIBI | TUJAKTUYCCKUE SIUHUIBI | JTUIAKTUYCCKUE CIIMHUIIBI
npeaMeTHO 001acTu MpeIMETHON 00J1aCTH npeaIMeTHON o0aacTu
(mpenos1aBaeMoro (npenoiaBaeMoro (npernosaBaeMoro
npeaMeTa) IpeMeTa) npeaMmerTa)

IIK-1.2 | O6yuatomuiics Ha OO6yuaromuiicst Ha OOyuaromuiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT MOPOTOBOM YPOBHE yMEET
yMeeT OCYLIECTBIIATh OCYIIECTBISITH OTOOP OCYIIECTBISITH 0TOOP
0TO0p yueOHOro y4eOHOT0 co/lepKaHMsI y4eOHOT0 co/lepKaHus
COJICPKAHUS IS €T0 JUTSL €T0 PeaTU3alliN B JUTSL €T0 PeaTU3alliN B
peaM3aInyy B pa3MYHbIX | pa3sIUIHBIX Gopmax pa3IUYHbBIX (hopMax
dbopmax 00yueHus B 00y4eHUsI B COOTBETCTBUU | OOY4YEHHSI B COOTBETCTBUU
COOTBETCTBUU C ¢ TpeboBanusamu PI'OC ¢ TpeboBanusmMu PI'OC
tpeboBanusimu ®I'OC OO | OO 00

IIK-1.3 | O6yuatomuiicst Ha OOyuarommuiicst Ha OOyuaromuiicst Ha

IIPOJBUHYTOM YPOBHE
JEMOHCTPUPYET YMEHHE
pa3pabaThiBaTh
paznu4Hble GOPMBI
y4eOHBIX 3aHSATUH,
IIPUMEHSATH METO/IBI,
IIPUEMBI U TEXHOJIOTUU
00y4eHHs, B TOM YHUCIIe
UH(POPMAaILIMOHHbIE

0a30BOM ypOBHE
JIEMOHCTPHPYET YMEHHE
pa3zpabaThiBaTh
pasnu4Hble GOPMBI
Y4YEOHBIX 3aHATHH,
MIPUMEHSITh METOJIBI,
MIPUEMBI U TEXHOJIOTUN
0o0y4yeHHUs, B TOM YHUCIIe
nH(OpPMAaIMOHHBIE

IIOPOTOBOM YPOBHE
JIEMOHCTPHPYET YMEHHE
pa3zpabaThiBaTh
pasnu4HbIe GOPMBI
y4eOHBIX 3aHSATUH,
MIPUMEHSITh METO/IBI,
MPUEMbI U TEXHOJIOTUU
00y4yeHHs, B TOM YHUCIIe
nH(OpMAIIMOHHBIE




4. ®oHA OLEHOYHBIX CPEACTB JJIsl TEKYLIEro KOHTPOJIsI yCIeBaeMOCTH
4.1. ®oH/IbI OLICHOYHBIX CPEICTB BKIIOUYAIOT:
®  OIICHOYHOE CPEJICTBO 3 — BXOJIHOHM KOHTPOJIb (TECTUPOBAHNUE),
® OIEHOYHOE CPEJCTBO 4 — COCTABIIEHUE KOHCIIEKTOB JIEKIIUI 10 TEMaM,
® OILIGHOYHOE CPEICTBO 5 — OTYETHI 10 Ja0OpaTOPHBIM padoTam,
® OLIEHOYHOE CPE/ICTBO 6 — pelieHue 3a1a4 1o TeMam,
® OILIEHOYHOE CPEACTBO / — MHAUBUAYAJIbHOE JoMallHee 3a1aHue Nel,
® OILIEHOYHOE CPEACTBO 8 — MHAMBUAYAIBHOE JOMallHee 3aaHue Ne2,
® OILIGHOYHOE CpeACTBO 9 — MUCbMEHHasi KOHTpoJIbHast pabota Nel,
e oueHoyHoe cpeacTBO 10 — muchMeHHast KOHTpOsbHAs paboTa Ne2,
e oueHoyHOE cpeacTBO 11 — Hanucanue pedepara.
4.2. Kputepuu olleHUBaHUS
4.2.1. Kputepun OLEHHBAHHUA CM. B TEXHOJIOTUYECKOM KapTe pEeUTHHra M0 JUCIUILIMHBI

«Dusnyeckas u KoJuionaHass XuMus».

4.2.2. Kputepuu OlIEHUBaHUSA 10 OLIEHOYHOMY CPECTBY 3 — BXO/JHOIi KOHTPOJIb (TeCTHPOBaHUE).

KoauuectBo 6amnos

Kputepuu oreHuBaHuUs .
(BKJ1a/1 B pEUTHHT)
BepHubix oTBeTOB — 5 0,2
Bepnbix orBeroB — 10 0,4
Bepubix otBeToB — 15 0,6
Bepubix orBeroB — 20 0,8
Bepnbix 0TBEeTOB — 25 (MakCHUMaIbHBIH 0a) 1

4.2.3. Kpurepun OLIEHUBaHMS 110 OLIEHOYHOMY CpPEACTBY 4 — cocTaBjeHHE KOHCIEKTOB JIeKINii

110 TEMaM.

KomnunuectBo 0amios

Kputepuu onieHnBanus .
(BKJIaJ1 B pEUTHHT)

PaCKpI)ITI)I OCHOBHBIC ITOHATHSA ITO TEME

IlokazaHsl CBS3U MCKIY OCHOBHBIMH ITOHATUAMHA

Hcnons30BaHue cXeM U YCJIOBHBIX 0003HaUCHHIT

AKKypaTHOCTb, FPAMOTHOCTb, JIJAKOHUYHOCTh

OINININ|W

MaxkcuMalbHBINA 0aut

4.2.4. Kputepuu OLIEHHBaHUS MO0 OLIEHOYHOMY CPEJCTBY 5 — 0TUYETHI 110 1a00paTOPHLIM PadoTaM.

KonnuecTBo 6anios

Kpurepun onennBanus .
(BKJIaJ1 B pEUTHHT)

Brimonaenue paboThl COTJIacHO WHCTPYKITHH 3
Odopmienne cormacHo TpeOOBaHUIM IIaHA 2
[Tomyuenue pe3ynbTaToB, COOTBETCTBYIOIINX 1€ PAOOTHI 2
CamocrodarenbHoe (popMyInpoBaHUe BHIBOJA 2




MaxkcuMabHBIA OaJLT

9

4.2.5. Kputepun orieHHBaHUS 110 OLECHOYHOMY CPEZCTBY 6 — pellleHHe 32124 110 TeMaM.

Kputepuu onennBanus

KommuectBo 6aiios
(BKJIQ B PEUTHHT)

3a KaXyI0 BEPHO PEHICHHYIO 3a/1a4yy

1

MakcumanbHbIi 0amr (3a 9 3ay1ay4)

9

4.2.6. Kpurepuu OLEHUBaHUS 10 OLIECHOYHOMY CpPEICTBY [ — HMHAMBHMAVAJIbHOE JOMAllIHee

3aganue Nel.

Kpurepuu onenuBanus

KonunuecTtBo 6amios
(BKJIQT B PEUTHHT)

3a Kaxjoe BCPHO BBIINIOJIHCHHOC 3a/1aHUC

1

MakcumanbHbIi 0asmt (3a 8 3a1aHui)

8

4.2.7. Kpurepun OLEHUBAHHS 110 OLEHOYHOMY CpEACTBY 8 — WHAMBWAYaJIbHOE jJoOMaliHee

3aganue Nel.

Kputepuu onieHnBanus

KomuuectBo 6amios
(BKJ1a/1 B pEUTHHT)

3a KaX10€ BEPHO BLIINNOJIHCHHOC 3a1aHNUC

1

MaxkcumanbHbIH Oan (3a 8 3amaHmii)

8

4.2.8. Kputepuu olleHHBaHUS MO OI[EHOYHOMY CPEICTBY 9 — MMChbMEHHAasl KOHTPOJIbHAs padoTa

Nel.

Kpurepun onenuBanus

KonuuecTBo 6amios
(BKJIQT B PEUTHHT)

3a kaxjoe BCPHO BBINTOJITHCHHOC 3a/IaHUC

2

MaxkcuManbHbIi 0amt (3a 5 3aganuii)

10

4.2.9. Kpurepun olieHHBaHUS TI0 OIIEHOUYHOMY cpeAcTBY 10 — muchbMeHHasi KOHTPOJIbHAs padoTa

Ne2.

Kpurepuu onieHuBaHus

KonuyectBo 6anos
(BKJa/1 B pEUTHHT)

3a KaKI0€ BCPHO BBITIOJIHCHHOC 3a/IaHUC

2

MaxkcuManbHbIi 6ait (3a 5 3a1aHui)

10

4.2.10. Kpurepuu olieHMBaHUS MO OLIEHOYHOMY cpelcTBY 11 — Hanucanue pedepara.

Kpurepuu onieHuBaHuUs

KonuyectBo 6anos
(BKJ1aJ1 B pEUTHHT)

PackpbITO conep:kanue TeMsl pedepara 3
I'myOuHa u oXBaT IUTEPATYpHI IO TeMe pedepara 2
IlokazaHa aKTyalbHOCTb TEMBI, HAJMYME BBEACHHUS M 3aKIIOUCHMUS, 3
COJIEpKaIIEero BBIBOJIbI IO MPOETIAHHOM padoTe

AKKypaTHOCTb, IPAMOTHOCTb, JAKOHUYHOCTb 2

MakcumanbHbINA 0aiuT

10




5. Ouenounble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI)

5.1. OneHo4HbIe cCpeACTBA JJIsI IPOMEKYTOYHOM aTTecTalnuu

5.1.1. TunoBbIe BONMPOCHI K 3a4eTy (0eHo4YHOoe cpeacTBo Nel)

Uto um3ywaer xumuyeckas TepMmoauHaMuka? JlaiiTe omnpenelieHHME OCHOBHBIM TMOHSTHSIM
TEPMOJIMHAMUKH: cHUcTeMa, (pa3a, MHTEHCUBHbIE U HKCTCHCHBHBIE CBOMCTBAa CHUCTEMBI,
byHKIMM  cOCTOsIHUS W (QYHKIMM [yTH, OOparuMble M  KPYrOBbI€ IPOLIECCHI.
OxapakTepu3yliTe OCHOBHBIE TUIIbI TEPMOJMHAMUYECKUX CUCTEM.

ChopmynupyiiTe nepBblil 3aKOH TEPMOAMHAMUKH JJIS1 KPYTOBBIX U HEKPYTOBBIX ITPOLIECCOB.
[TpuBenuTe MareMaTHueCcKy0 (POPMYIMPOBKY MIEPBOTO 3aKOHA TEPMOJUHAMUKHU. UTO Takoe
BEYHBIN JIBUraTeNlb U MIOYEMY €r0 CO314aTh HEBO3MOKHO?

CdhopmymnupyiiTe nepBblii 3aKOH TEPMOAWHAMUKH JIUTsI H30JIMPOBAHHBIX cucTeM. [lokaxure,
yeMy paBHa paboTa IO pacIIMpPEHHIO Ta3a IMpH Pa3IMYHbIX IPOLIECCaX: H30XOPHOM,
M300apHOM, HM30TEPMHUYECKOM M aauabdaruueckoM mporeccax. Jlaite rpaduueckoe
ornpezeneHnue padoThl.

Cdopmynupyiite 3akoH [ecca. KTo u korna BBen moHsTue 3HTanbnus? Jlaite onpenencHue
3TOMy MOHATHIO. [lOKaXkuTe CBSI3b MEXAY TEIUIOBBIMH J(PQeKTaMu H300apHOTO U
M30XOPHOIO MPOLIECCOB.

Cdopmynupyiite cienactsus u3 3akoHa ['ecca. Jlaiite onpenenenus TerioTaM o0pa3oBaHUs
u cropanus BeulecTs. IIpuBenure npaswio JlaByasbe-Jlamnaca u ero npuMeHeHue. B yem
3aKJIFOYAeTCsl METOJ KOMOWHHPOBAaHHUS MpPH pacdyere TEIUIOBBIX 3(P(EKTOB XMMHUYECKHUX
peakuuii?

Haiite omnpeneneHuss TMOHATUNM: YAENbHAs, MOJSpHas W MCTUHHAs TEIJIOEMKOCTb.
[Toxaxkxure CBA3b MEXKIY TEIJIOEMKOCTSIMH B H300apHOM M H30XOPHOM IIpoleccax.
[Toxaxxutre 3aBUCHMOCTbH TEIJIOBOIO 3PQeKTa XUMUYECKONW pPEaKIMH OT TEeMIEepaTyphl
(3axoH Kupxroga).

Chopmynupyiite  Bropoil  3akoH TepMoaMHamMHMKH. M3o00pasute 1ukn  Kapho,
oxapakTepusyiite ero u mnpusenure dopmyny ans pacdera KIIJ[ wpeanbHON TenimoBoun
MAITHBI.

Jlaiite ompeneneHne TOHATHA OSHTPONUS M30AUpOBaHHOW cuctemsl. IIpuBenute
00bEIMHEHHYIO 3alliCh MEPBOTO M BTOPOTO 3aKOHOB TepMOAMHAMHKH. [lokaxurte CBs3b
SHTPONUM C TEPMOJUHAMHYECKON BEpPOATHOCTBIO COCTOSHHS cucteMbl (dopmyna

bonpimana).



10.

11.

12.

13.

14.

15.

16.

17.

[TpuBeauTe pacuer abCoOMOTHOTO 3HAa4YeHHS IHTponuu. ChopMymupylTe TPETHH 3aKOH
TepMoAMHaMUKH (roctynar [1nanka).

OxapakTepu3yiTe TOHSATHE CBOOONHOW dSHepruu lenapMmronbplia Kak — KpUTEpH
HaIlPaBICHHOCTH XUMHWYECKUH MPOIECCOB B HM30XOPHO-U30TEPMUUYECKUX YCIOBUSX.
OxapakTepu3yiTe OHsATHE CBOOOMHON 3Hepruu [mb0Oca kKak KpuUTepuil HampaBICHHOCTH
XMUMHUYECKUI TpOLEccCOB B U300apHO-M30TEPMHUUECKUX YCIOBHAX. [loKaxkuTe CBA3b
cBoOoaHOI sHeprun ['mb0ca ¢ sHTaIbIMEN U SHTPOIIHEH.

PackpoiiTe moHaTHE XMMHYECKOro paBHOBecHs. ChopMyaupylTe 3aKOH ACHCTBYIOIIMX
Macc, Mo4eMy OH HOCHUT Takoe Ha3zBaHMe? KakoBa CBs3b MEX]y 3aKOHOM JACHCTBYIOIIMX
Macc U KOHCTaHTOU xumudeckoro paBHoBecus? Chopmynupyiite npunnun Jle llarense —
bpayna.

OxapakTepu3yiTe 3aBUCHMOCTh KOHCTAHTbl XMMHYECKOI'O PAaBHOBECHUSI OT TEMIIEpPaTyphl.
[lokaxuTe, Kak ypaBHEHHE H30TEPMbI I1O3BOJISIET OIpPEACNIUTh, B KaKOM HalpaBlIC€HUU
OyIeT mpoTekarh XUMUYecKkas peakuus. YTo MOXKHO paccuuTaTh ¢ MOMOUIbIO YPaBHEHUS
1300aphl B y3KOM TEMIIEPATypPHOM UHTEpBae?

Uro uzyuaetr xumuyeckass kuHetuka? [IpuBequre oTinyuns KUHETUKA OT TEPMOJUHAMUKHU.
B xakom crmyudae HaOmrofaeTrcss KOH(DIUKT BBIBOJOB KMHETHKH W TepMoanHamuku? Kak
MO’KHO IPEOA0JIETh JaHHbIE IPOTUBOPEYUs?

Jlaiite ompeneneHuss TIOHATHW: DJHEPrUs aKTHBANHMH, JPPEKTUBHOEC COyIapeHUE,
3JIeMEHTapHbIN aKkT peakiuu. [IpuBeanre npuMepsl NPOCTHIX U CIOXKHBIX peakuuil. Yemy
paBHa CKOpPOCTb TOMOIE€HHOM M TeTeporeHHoW peakuumii? Kak omnpeaennTs HCTUHHYIO
(MTHOBEHHYIO) CKOPOCTbh PEAKIUU 10 IPOAYKTY?

[lepeunciute QakTophl, BIMSIONIME HA CKOPOCTh XHMMHUYECKOW peakuuu. Packpoiite
(bakTOpbI, HOCPEICTBOM KOTOPBIX NMPHUPOJA PEArHpyIONIUX BEIIECTB BIUSET Ha CKOPOCTh
XUMHUYeCKO peaknuu. Kak KOHLIEHTpalysi MCXOAHBIX BEIIECTB BIUSAET HA CKOPOCTH
XUMUYECKOHN peakiuu?

Chopmynupyiite smnupuyeckoe mnpaBwio Banr-Topda, B Kkakux TemmeparypHbIX
nperenax oHo BblmodHsercs? KakuM ypaBHeHHMEM BbIpakaeTcs Oosiee  TOYHas
3aBUCHUMOCTb CKOPOCTHM peakUMH OT TeMmreparypbl? IlpuBenute uWHTErpaibHyro H
CTENEeHHYI0 (POpMY TaHHOTO YpaBHEHHS.

[TpuBenuTe KuMHETHMYECKYIO Kiaccuukauuioo peakuuil. Jlaiite ompeneneHus MOHITHMA:
HNOPSIOK W MOJIEKYNApHOCTh peakuuu. I[lpuBeaure mpumepsl MOHO-, OH- H
TPUMOJIEKYJSIPHBIX peakiuil. B kakoMm cilydae MOJIEKYJISPHOCTb M NOPSAAOK pEaklUu He

cosnanatot? [IpuBenure npumep peakiuu MCeBIONEPBOro MOpsaKa.



18. Yrto moka3wsiBacT BpeMs IMoOdynpeBpamieHuss peaknun? Kak OHO CBsI3aHO C KOHCTAHTOM
CKOPOCTH JUISI peakiuil pa3nu4HbIX mnopsakoB? Ilepeunciaure crocoObl ompeneneHus

MnopsaKa pCakiunuu.

5.1.2. TunoBbie BONMPOCHI K IK3aMeHY (OIeHOYHOe cpeacTBo Ne2)

1. TIlpuBeaure KiIaccU(UKAUIO IUCIEPCHBIX CHUCTEM. M3 KakMX KOMIIOHEHTOB COCTOMT
UCTUHHBINA pacTBOp? Kakue CymiecTByl0T criocoObl BEIpa)KEHUsSI KOHLIEHTpaLMu pacTBopa’?
Packpoiite ux ¢pu3nuecKuii CMBICII.

2. llpuBegute monoxkeHus (Gpu3MUECKOod Teopuu pacTBopoB. Kakue y maHHOH Teopuu ecTb
Henocrarku? Ha3oBure aBropa XHMMHUYECKOW TEOpUM pacTBOpoB. B yem 3axirouaercs
COBpEeMEHHasi PU3UKO-XUMHUYECKasi TEOPUs PaCTBOPOB?

3. Kakue cBoiicTBa pacTBOpOB Ha3blBalOT KOJIMraTWBHbIMU? [lepeunciuTe KOJIUIaTHBHbIE
cBoiictBa pactBopoB. Cdopmynupyiite mepBbiid 3akoH Payms. OOBSCHHTE TPUYUHBI
OTKJIOHEHM OT IIEpBOro 3akoHa Payis.

4. OxapakTepusyiTe TMOHIATHE IIOHM)KEHUE TeMIeparypbl 3aMep3aHus pa30aBIEHHBIX
pactBopoB. IlpuBenute mnpumepsl aHTU(pU30B. ONUIIUTE MOPOLECC ONpPEAeTCHHS
MOJIIPHOM Macchl BELIECTBAa KPUOCKOMMYECKUM MeTojoM. IlpuBenurte ¢GopMynupoBKYy
BTOPOTro 3aKoHa Payirs.

5. Oxapakrepusyite nonstue ocmoc. llpuBenure nmpumepsl ocmoca B npupoze. M3 kakoro
TEOPETUYECKOro IOCTyjara BeITekaeT 3akoH Baut-lTodda. B uem 3akmiouaercs meron
OCMOMETPHHM - ONPEIEICHUE MOJISIPHOM MAacChl BEIIECTBA IO BEIUYMHE OCMOTHYECKOIO
naBieHus?

6. MOoXHO JIU NPUMEHUTh 3aKOHBI Pa30aBICHHBIX PACTBOPOB K PacTBOpPaM 3JIEKTPOIMTOB?
OObsicHUTE TIOHATHE «U30TOHUYECKUNA KOI(D(PUIIMEHT» U MOKAKUTE €r0 CBSI3b CO CTETIEHBIO
IEKTPOITUTUIECKON JUCCOLMALNH.

7. B dyem 3akirouaercss Teopusi CWIbHBIX 3JeKTponuroB? JlaliTe ompeneneHue MOHATUSA
aKTHBHAasI KOHIIEHTpaLusi MOHOB B pacTBope. Kak onpeaenuts ko3pPUIHMEHT aKTUBHOCTH
110 U3BECTHOW MOHHOM cuiie pacTBopa (3aKkoH [lebasi-XIoKkes).

8. Jlafite ompeneneHUe OSIEKTPONPOBOAHOCTH (YIEIBHOW, MOJISIPHOM, SKBUBAJICHTHOM).
YcraHoBUTE 3aBHCHUMOCTH AJIEKTPONPOBOAHOCTH OT KOHILIEHTpallMM U pa3daBlieHUs.
CdopmynupyiiTe 3aK0OH HE3aBUCUMOTO 1B KeHUsI HOHOB Kosbpayia.

9. [Ilepeuncnure o06MacTH NPAKTUUECKOTO TNPUMEHEHHUS 3JIEKTPOIPOBOJHOCTH. OnumuTe

mponecC KOHAYKTOMETPUUCCKOI'O TUTPOBAHU. YTto MOXHO OnpeaAciInTb JaHHBIM MGTO)IOM?
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Onummre mpouecc BOSHUKHOBEHUS! ABOMHOIO AEKTPUYECKOrO €08 HAa TPaHULE MeTasul-
pactBop. UYUTO Ha3bIBalOT pABHOBECHBIM JJIEKTPOAHBIM TnoTeHuumanom? IlpuBenute
KJIacCU(UKAIMIO METAJUIOB IO BEJIMYMHE SJIEKTPOXHOro moreHnuana. OT 4yero 3aBUCHUT
BEJIMYMHA PEAJBHOrO 3J€KTpoaHOro noreHuuana? [lo kakoMy ypaBHEHHMIO €ro MOXXHO
paccuuTarb?

Onumure CTpOEHHE CTaHAAPTHOIO BOJOPOAHOIO 3MeKTpona. Kak MOXHO oIpenenuTsb
CTaHJIAPTHBIN AIEKTPOIHBIN IOTEHLIH AT OKHCJIIUTEIbHO-BOCCTAHOBUTEIbHOU
MOTYpEAKINU ?

Onuumure WCTOPUIO CO3/aHMS TajdbBaHUYECKOro 3neMmeHta. IlpuBenure crpoeHue
raJpBaHUuecKoro osnemeHta Skobu-lanmsna. Kak omnpenenuts Bemuunny DJJC wu
HaIpaBJICHUE PEaKLUU B TaJIbBAHUYECKOM 3JI€MEHTE?

Kak ycTpoeHbl XMMHUYECKHEe HCTOYHHKHU TOKa: OaTapeiku u akkymynsTopsl? [lpuBenute
MIPOLIECCHI, TPOTEKAOIINE MPHU 3apsIIKE U pa3psAJIKe CBUHIIOBOIO aKKyMYJISITOpa.
[lpuBenure  KnaccUpUKAIMIO  IMEKTPoAOB. [lokakuTe  pasHUIy B  CTPOCHHHU
XJIOPCEPEOPSHHOTO, TUIATHHOBOTO M CTEKJISTHHOTO  AJEKTPoaoB. OxapakTtepusyiTe
MOTEHIIMOMETpUYECKOe onpezenenue pH cpenpbl.

Onummre npouecc MNOTEHIMOMETPUYECKOr0 TUTPOBaHUA. UTO MOXKHO OIpenenuThb
JTaHHBIM MeTopoM? Kakue 35eKTpoabl IPUMEHSIOT B JaHHOM MeTozie?

[IpuBenuTe OTIAMYME 3JIEKTPOJIM3A OT JPYTUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Kak paccuutarh HeoOXoquMoe HampsDKEHUE ISl MPOTEKAaHUs SJIeKTposm3a?
[TpuBenuTe mpaBwia Uil ONPEAEIEHUS IPOAYKTOB AIEKTPOJIU3a B PACTBOPE M paCIUIaBE.
3aBUCAT JIM MPOIECChl HAa KaroJle U aHojae OT Marepuana snekrpoaa? Cdhopmynupyiite
3aKOoHBI AekTponu3a apazes.

Jaiite omnpeneneHue TMOHATHS Koppo3uss MertaioB. IlpuBeaure KinaccuduKauio
koppo3u. [IpowsurrocTpupyiiTe npuMepamMu OCHOBHBIE BUABI Koppo3uu. Kakue rpymisl
METAJJIOB BBLACISAIOT 1O OTHOLIEHUIO K 3JIEKTpOXUMHUYecKol koppo3uu? Kak Oyner
MPOTEKaTh MPOIECC KOPPO3UH, €CIU KEJIEe3HYI0 BOJOCTOYHYIO TPyOy MpUOUTH K JTOMY
AIFOMUHHUEBBIMU T'BO3JISMH.

[Tepeuncnure cnocoObl 3amMTBI OT KOppo3uu. OXapakTepusyHTe KakIblii Crocoo.
CpaBHuTE cIOCOOBI HaHECEHUsI METAUIMYECKUX MOKPHITUI. Uem oTinnyaeTcs KaToiHas U
IIPOTEKTOpPHAsT ~ 3allMTa METAUIMYECKUX  KOHCTpykuui?  IlpuBeaure  mpHHIMIBI
paloHaIbHOTO KOHCTPYMPOBAHUS U3ENINN U3 METaIIA.

Jaiite ompeneneHus MOHATHIA: copOums, copOeHT, copbar, aacopOmus, abcopOrus,

necopbOumst. IlpuBeaure mnpumepsl (Quanuecko W XUMHUECKOH copOmuu. Onummre



20.

21.
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24,

CIocOOBbl  TOJY4YEHHS] TBEPAbIX COPOGHTOB M HMX MPAKTUYECKYI0 3HAYUMOCTD!
AKTUBUPOBAHHBIC YT, CUIIMKATEJIU, IEOJIUTHI.

Oxapaktepu3yiTe SBICHHE CMayMBaHUs, JUOPHUIbHBIE M JIMO(POOHBIE MOBEPXHOCTH.
OObsicHUTE pOJb SBICHHUS CMayMBaHWs B TMPHUPOIE U TEXHHKE: TUapodoOU3arus
MOBEPXHOCTEH, KamWJUIApHBIE sBIeHUs. Paccmorpute amcopOuuto monekyn I[TAB Ha
rpaHuIle pasjena «TBepaoe Teso — pactsop [TAB».

Jaiite ompeneneHus TOHATHIA: gucHepcHas ¢a3a, AUCIIEPCHOHHAs Cpela, CTETCHb
qucrnepcHocTd. OxapakTepu3yiTe polib OBEPXHOCTH pasfiesia B JAUCIEPCHBIX CHUCTEMaXx.
[TpuBenuTe KIaccuUKaU TUCIEPCHBIX CUCTEM.

OxapakTepu3yiTe KOJJIOMIAHOE COCTOSHME BemiecTBa. [IpuBenure KiIacCHPHUKALNIO H
METOABl IOJIYYEHHS KOJUIOMAHBIX cucTeM. OxapakTepu3yure 31eKTPOKHHETUYECKUE
CBOMCTBA KOJUIOUIHBIX CUCTEM.

[TpuBenuTe MULEUIAPHYIO TEOPUIO CTPOCHHS KOJUIOMAHBIX cucTeM. ONHIIUTE yCIOBUS
NOJTYYCHHUsI MUIIEIUT B PEAKIHAX HOHHOTO oOMeHa. [IpuBenute hopmMyiry MHULIEIUIBL: SIpO,
arperar, 4acTUIa MULIEJUIbI.

[lepeunciute QaxToppl CTAaOWIM3AUU KOJJIOMIHBIX cuUcTeM. PackpoiiTe mMOHATHS:
KOAryJsiusl, KoaryiasaT. ONUIINTE KOATYJISIHI0 CTA0MIM3UPOBAHHBIX KOJJIOUIHBIX CHCTEM.

OxapakTepusyiiTe METO/IbI OYUCTKH 30JI€i: TUaIN3, AIIEKTPOANANIN3, YABTPadIIBTpaLus.



5.2. OneHo4YHBbIE CPeCTBA NJISA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH

5.2.1. BxoaHoii KOHTPOJIb (TecTHpPOBaHKe) (OLEHOYHOE cpeacTBO Ne3)

Ne 3ananue
1 |YeMmy paBHO YMCIIO HEHTPOHOB B aTtoMe °! 15 P?
a) 31 0) 16 B) 15 r) 46
2 |Yemy paBHO uncio opOuTasei Ha f-oaypoBHE?
a)l 0) 3 B) 5 r)7
3 |Yem omIMyaroTCs aTOMbI U30TOMOB OJTHOTO 3JIeMeHTa?
a) YHUCIIOM NMPOTOHOB 0) urciom B) YHCJIOM T) 3apsiIoM siIpa
HEHUTPOHOB AJIEKTPOHOB
4 | ATOMBI, KaKOTO 5JI€MEHTA UMEIOT IeKTPOHHYIO KOH(MUIYpALHIO BHENIHETO clos:. ..3s%3p*?
a) 6C 0) 14Si B) 165 r) 24Cr
5 |Kakoe u3 ocHOBaHHUH ABISETCS IByXKUCIOTHBIM?
a) KOH 0) Bi(OH)s B) NH4OH r) Sn(OH)2
6 |Kakas u3 coneil siBiseTcs KUCIOM CONbIO?
a) [Fe(OH)2]2CO3 0) Fe(HCO3)3 B) FeOHCO3 r) Feo(CO3)3
7 | Kaxko#i conu cOOTBETCTBYET Ha3BaHUE «ruapocyibdar Bucmyta I1»
a) Bi(HSO4)3 6) Bi(HSO3)3 B) Bi(OH)SO4 r) [Bi(OH2)]2SO4
8 |CkonbKko MOJIEl pacTBOPEHHOTO BELIECTBA COACPKUTCS B 171 IEIIUMOISIPHOTO pacTBopa?
a) 0,2mo1b 0) 1momb B) 0,1Mo11b r) 0,01Moub
9 | CxonpKO TpaMMOB PaCTBOPEHHOTO BelllecTBa cofepxkurcs B 150 T pacTBopa ¢ MaccoBoii fonei
BemecTsa = 5%
a)l5r 06)7,5r B) 10T rS50r
10 |Kakwue M3 ClIeqyIOIUX IEKTPOIUTOB P AUCCOIMAUU 06pasyroT nonsl H u OH
OJTHOBPEMEHHO?
a) Ca(OH)2 6) KOH B) H3POg4 r) AI(OH)3
11 |Kakue 31eKTpoauThl ABISIOTCSA CUIbHBIMU?
a) HI 6) KOH B) H2S r) H3PO4
12 |Kaxue BemecTBa 0OpasyioT IIpH AUCCOIMAIIME HOHBI Mn?*?
a) KMnOg4 6) MnCl> B) Na;MnO4 r) MnO>
13 |Kakue 31eKTpoIuThl 00pa3yIoT MPHU JUCCOHAUU XI0pua-uoHbl Cl™?
a) KCIO3 0) HCI B) Ca(ClO)2 r) HCIO
14 | CkonbKo HOHOB 00pa3yeTcs mpu Auccolmanyu AByx Moiekyn FeCls?
a)?2 0)4 B) 5 r) 6
15 |Kakue BeniecTBa B MOHHOM YPaBHEHUU CIIEIYIOIIEH peaKkIiK 3aluChIBAIOTCS B BUJIE MOJIEKYI:

a)HoS

6) Pb(NO3)2

B) PbS

r) HNOs3




16 |Kakue U3 ciaeayronmx eKTPOTUTOB IPH TUCCOIHAINN 00Pa3yIOT THIPOKCHIHBIE HOHBI?
a)H2S04 0) Al(OH)CI B) Ca(HCO:z3): r) Sn(OH):

17 |Yemy paBHO HOHHOE TIpoH3BeaeHue Bombl (t = 25°C)?
a)101? 6) 10710 B) 1074 r) 10°

18

KakoBa cpezna pactBopa, eciu

a) HeUTpabHas

pH <7?

0) kucas

B) IIICJIOYHAS

19

PacTBOpbI, KAKUX NIEKTPOJIUTOB XapaKTepU3yrOTCs 3HaueHusiMu pH > 77

a) Na,COs

0) CaS B) Al(NO3)3

r) BaCl,

20

[Tpu kakux 3HaueHusix pH dhenondranenn oxpar

a) 12

6) 4 B) 7

WBACTCS B MAJTMHOBBIN LIBGT?

r) 14

21

Kakyro okpacky nproOperaet

JAKMYC B HEUTpanbHOU cpene?

22

a) MAJIMHOBYIO

C KakuMH U3 CIEAYIOLUX BEIIECTB MOXKET pearupoBath okcus cepbl (VI)?

0) CHHIOIO B) KPacHyIo

r) (PHOJIETOBYIO
f)

23

a) NaCl

Kakas kucnora obpasyercs mp

0) Na,O B) HNOs3

r) HCI

1 B3aumonerictBuu okcuna hocdopa (I11) ¢ Bomoii?

24

a) HaPOg4

M30TonbI XUMHYECKOTO 3JIEMEHTA OTIUYA0TCS Apyr OT Apyra:

0) HoSO4 B) HPO3

r) H3PO3

25

a) 10 YUCITYy HEUTPOHOB

0) 1o uucmy
AIEKTPOHOB

B) 110 YMCITy IPOTOHOB

T') 110 TIOJIOKEHUIO B
MEepUOANYECKON
CHUCTEME

C KakuMH MeTaJuIaMHi MOXKET B3aUMOJICHCTBOBATh pacTBOp HUTpara ceuHna (I1I)?

a) Hg

6) Cu B) Au

r) Al




5.2.2. CocraBjieHHe KOHCIIEKTOB JIEKIHIi 110 TeMaM (0IeHOYHoe cpeacTBo Ned)

Tema 1. Xumuueckas TEpMOIMHAMUKA

Tema 2. BTopoii 3aK0H TEPMOTMHAMUKH

Tema 3. TepMOTMHAMHYECKHUE ITOTEHITAATIBI

Tema 4. XuMHUECKOE paBHOBECHE

Tema 5. XuMndeckass KHHETAKA

Tema 6. Yuenue o pacTBOpax

Tema 7. KonmuraruBHBIE CBOWCTBA PaCTBOPOB

Tema 8. DneKTPONPOBOAHOCTH PACTBOPOB

Tema 9. DnekTpoxumMus
Tema 10. DnexTponu3

Tema 11. Koppo3sus

Tema 12. IloBepXHOCTHBIE SIBJICHUS U aACOPOITUs

Tema 13. Knaccuduxanusi TMCIEpCHBIX CUCTEM

Tema 14. OCHOBBI KOJUIOMIHON XUMHUHU

5.2.3. OT4eTnl 110 JIAGOPATOPHBLIM PadoTaM (OIleHOUHOE cpeacTBO Ne5)

[Tnan oTuera no abopaTopHOil paboTe

Tema naboparopHoii paboThI

Hens mabopatopHOil paboTHI

3amaun 1abopaTopHOI pabOTHI

Martepuaisl u 000pyI0BaHUE

PeakTuBbl

XoJ paboThl

1. YpaBHeHuUs peakuii 1 pacyeT KOJUYECTB UCXOAHBIX
BEIIIECTB.

2. PUCYyHKM XMMHUYECKHX YCTaHOBOK IS CHHTE3A.

3. Onmcanue xoaa padoTHI.

4. HaGnroneHus u pe3ybTaThl.

5. Pacuer Kkoim4ecTB MPOIYKTOB peakUuud U
OIIpeJIeJIeHUE BBIX0/1a MPOIYKTOB PEAKIIUH.

BriBoa 1o nabopatopHoii pabote

[Tepeuens 1abopaTopHBIX PabOT:

Jlabopamopnas paboma Nel «KoHIyKTOMETpUYECKOE TUTPOBAHUEY

Jlabopamopnas paboma Ne2 «OmnpeneneHue MONEKYISIpHOH pedpakuuud OpraHMYECKUX

BEIICCTB)




Jlabopamopnas  paboma Ne3  «OmpeneneHue KOHCTAHTBI  CKOPOCTH  MHBEPCHH
TPOCTHHUKOBOTO Caxapay

Jlabopamopnas paboma Ne 4 «IlonmyueHue v CBONCTBA KOJJIOUTHBIX CHCTEM)

5.2.4. Pemrenue 3a1a4 no teMam (0IeHOYHOE cpeacTBO Neb)

Tema Nel «AnTerprpoBaHuE)

Tema No2 «XvuMu4deckasi TEPMOJIMHAMUKA

Tema Ne3 «BTopoii 3aKOH TEPMOAMHAMUKI

Tema Ned «TepmoauHaMUyecKUe MOTEHIIUAIIBI)
Tema Ned «XMMHUECKOE pAaBHOBECHUEY

Tema Neb «Xumudeckasi KHHETHKA

Tema Ne7 «Turnbl KOHIICHTPALTHI

Tema Ne8 «KonnmuraTuBHBIE CBOWCTBA PACTBOPOBY
Tema No9 «IneKTpOIIPOBOIHOCTHY

Tema Nel0 «DneKTPOAHBINA MTOTCHITAAI

Tema Nell «DnekTponus»



5.2.5. UuauBuayajibHoe qoMaiHee 3aganue Nel (oueHouHoe cpeacTBo Ne7)

Tema: Xumuyeckas TepMOIUHAMUKA

Bapuanr 1
1. Beruncaure TemioBoi 3pGeKT XUMHUECKON peaKkiuu
CesHe(x) + 3H2 = CsHi12(x)
a) npu ycinosuu, yto p=const, T=298 K u T=700 K;
0) mpu ycioBuu, uto V=const, T=298 K
Omnpenenure TemioTy cropanus nukinorekcana CeHiz, ecim Teruiora cropanus 6eH3o51a AHcmngs =-

3267,58 kIx/mMoib

2. Onpenenure TerioBoi 3(HeKT XUMHUUECKON peakinuu
2As + 3/2 O2 + 3/2 H2 = H3AsOs3

1o CJICAYIOIIHNM JaHHBIM:

2As + 3/2 02 = As,03 ; AH = -656,89 xIx/M01b
As,03 + 3H20 = 2H3As03;  AH =-31,61 xJI»x/moib
Hz + % O2 = H20; AH = -285,84 xI>x/Mo5

Bapuant 2
1. Berancnure TemnoBoii a¢ ekt xumuaeckort peakunn C2Her) = C2H2 + 2H2
a) mpu ycioBuu, yto p=const, T=298 K u T=650 K
0) npu ycnoBuu, yto V=const, T=298 K
Omnpenenure Temnoty cropanus dTana C2Hg B CTaHTAPTHBIX YCIIOBHSX, €CIH TEIUIOTA CTOPAHHS

areTuiIeHa AHcrongs =-1299,63 kIx/Mo0Ib

2. Onpenenure TerIoBoi d3Pdext xummudeckoit peakiun 2S + 302 = 2 SO3
0 CICAYIONMM JIAaHHBIM:
Al203 + 3S03 = Al2(SO4)3; AH = -579,65 xJI>x/MoJ1b
2Al + 3/2 O, = Al,03 ; AH = -1669,79 k/[>x/Moib
2Al + 3S + 602 = Al2(SO4)3; AH = -3434,98 x]I/mMoib



5.2.6. UuanBuayaibHoe noManiHee 3agaHue Ne2 (oneHoYHoe cpeacTBo Ne8)

Tema: KommnraruBueie CBOMCTBa pacTBOPOB

Bapuanr 1
[I10THOCTH BOJHOTO pAacTBOpPAa CEpHOH KMCiOTHl paBHa 1,235 r/cm®. Momspras
KOHIEHTpALMsl KUCIOTHl B JAaHHOM pacTBOpe paBHa 4 Moib/i. OmnpenenuTe: a) MacCOBYIO
nomo H2SO4 B pacTBOpe; B) MobHYIO 1071t0 H2SO4; B) MOSUIBHOCTH pacTBOpa.
Hasnenue BogsgHoro napa npu 25 °C pasno 31,67 rlla. Beruuciaure naBieHre BOASHOIO
rapa HaJi pacTBOPOB IJIMLEPHHA C MACCOBOM AoJier 3% Ipu TOM ke Temueparype.
CKoJBpKO TpaMMOB Ha(TaJliHA PacTBOPEHO B xyiopodopme maccoit 50 T, ecliu morydeHHBIN
pactBop kunuT Tpu 62,234 °C? Temneparypa kuneHuss xjopodopma 61,2 °C.
D0ymIHocKonuYecKasi ocTossHHasA xJiopodopma paBHa 3,76 °C-Kr/MOIIb.
OcmoTHUeCcKOe TaBlIeHUE BOIHOTO pacTBOpa reMorioonHa, coaepxkamiero 32 /i npu 17 °C,

paBHo 43,84 klla. Halinute OTHOCUTENBbHYIO MOJIEKYJISIPHYIO Maccy TeMoriioOuHa.

Bapuant 2
[I10THOCT BOJHOTO pacTBOpa TMAPOKCHAA HaTpus pasHa 1,357 rt/cm®. MonspHas
KOHIIEHTpalus 1IEJIOYH B JAaHHOM pacTBope paBHa 11 monb/n. Ompenenurte: a) MacCoBYIO
noio NaOH B pactBope; B) MonbHyt0 10110 NaOH; B) MoJIsuibHOCTE pacTBoOpa.
Hasnenue BogsHoro napa npu 50 °C pasno 123,3 rIla. CkoabKko TpaMMOB IJIFOKO3bI HY>KHO
pacTBOpuUTH B Bojie Maccoit 270 1, 4ToObI 1aBJIeHUE Mapa Hajl pacTBOPOM MOHU3MIOCH Ha 0,7
rlla?
KakoBa MaccoBas 10js BOJHOTO pacTBOpa (PYKTO3bI, KOTOPBIA 3aMep3aeT IMpHu
temneparype —0,524 °C? Kpuockonudeckas nocrostuaas Bojisl 1,86 °C-Kr/mMoib.
PactBop, B 100 M1 koToporo Haxoautcs 2,3 T HEKOTOPOro BelecTBa, obaaaaer npu 25 °C
OCMOTHYECKMM JaBiieHueM, paBHbIM 618,5 kl[la. Omnpenenure MOJEKyJISpHYIO Maccy

BCIICCTBA.



5.2.7. IInucbmMeHHast KOHTPOJILHAsE padoTa Nel (oeHouHoe cpeacTo Ne9)

Bapuanr 1
Tema: Xumunueckasi TEpMOAMHAMUKA
s peakuun CHa )y + H2O () = CO2 (r) + 3H2 (1)
Paccunraiite n3meHeHue CTaHAAPTHOM SHTAJIBIIMU U CTAHAAPTHON SHTPOIIUHU PEAKLUU.
[Tokaxxute, Kakoil U3 (akTOpoB Tmporecca (FHTATBNUUHBIA WM  SHTPONUNHHBIN)
CIOCOOCTBYET CAaMOIIPOM3BOJILHOMY ITPOTEKAHUIO IIPOIEcca B MPSMOM HaIlPaBJICHUU.
Onpenenure B KakoM HarpasiaeHuu mipu 25 °C OyaeT npoTeKaTh peaKius.
Paccunraiite Temmeparypy, mpu KOTOPOH paBHOBEPOSTHBI 00a HarpaBiieHus peakiuu. [Ipu
KaKol TeMrepaType peakiuus OyIeT IpOoTeKaTh B IPSIMOM HalpaBICHUU?
Tema: Xummn4ieckoe papHoBecHe

Hanummre BbipaxeHust Isl HAXOXKIEHUSI CKOPOCTHU CIETYIOIINUX PEaKIIHiA:
a) PCls) + Clary = PCls)
0) 2CO¢) = COxr) + Cx)
Kak Bruser Ha cnenyromie paBHOBECHS:
a) 2H1 ()= Hagy + law), AH%= -53,5 kJIx,
6) Cix)+ H20() = COqr) + Har), AH%= 132 x/Ix
1) noBbIlIeHHE TEMIIEPATYPHI, 2) TOBBIIIICHUE JaBICHUSA?
Bo ckonbpko pa3 MOBBICUTCS CKOPOCTh PEaKlMy MpU MOBbIIeHUU Temmeparypsl Ha 100 °C,
MIpUHUMas TeMIepaTypHbId K03 PUIMEHT CKOPOCTH paBHBIM 37
Uepes HekoTOpoe BpeMs mociie Havyana peaknun 3A + B = 2C + D koHIIeHTpanuy BEmIeCTB
coctasnsin: [A] = 0,03 monw/n, [B] = 0,01 mons/xn, [C] = 0,008 monb/n. KakoBbl ncxoaHbIE
KOHIEHTpaIuu Bemects A u B?
[Tpu HexoTopoit Temmeparype paBHoBecue B cucteMe 2NO2 = 2NO + Oz ycTaHOBHIIOCH TTPH
cnenyrommx kourentpanusax: [NOz2]= 0,006 monw/n, [NOJ= 0,024 mons/n, [O2]= 0,012

MoJIb/11. HaliTH KOHCTaHTYy paBHOBECHS PEAKIIMU M UCXOAHYI0 KOoHIeHTpannio NOa.



Bapuanr 2
Tema: Xumnyeckasi TepMOAUHAMUKA
Just peakiun FeO ) + CO ) = Fe ) + COz2 ()
1) PaccuunTaiiTe U3MEHEHHE CTAHAAPTHOM YHTAIIBIIMU M CTAHIAPTHOM SHTPOIUHU PEAKIIUH.
2) Tlokaxkute, Kakoi u3 GakTOPOB IMporecca (IHTANBIUAHBINA WK SHTPOIUNHHBIN) CIIOCOOCTBYET
CaMOTPOM3BOJILHOMY MTPOTEKAHMIO MTPOIecca B MPSIMOM HalpaBJICHUH.
3) Ompenenute B KakoM HanpasieHn# npu 25 °C OyaeT mpoTeKaTh peakiusi.
4) PaccuwuraiiTe TemrepaTypy, MpH KOTOPOH paBHOBEPOSTHBI 00a HampaBieHus peakiuu. [Ipu
KaKoi Temmneparype peakius OyaeT IpoTeKaTh B IPSIMOM HarpaBICHUH?
Tema: Xumuueckoe paBHOBecHe
1. Kak BiusieT Ha CIEAYIONINE PABHOBECHS:
a) 2S0o) + Oxr) = 2SO3(r), AH%= -198 KJx
6) Cx)+ CO2) = 2COq), AH= 172 ]Ik
1) noBhbIlIEHHE TEMIIEPATYPHI, 2) MOBBILLIEHUE 1aBICHUS?

2. BpruuciuTh paBHOBECHBIC KOHIICHTPAIIMKM BOAOpoaa U Homa B cucteme Hz + 12 = 2HI, ecnu
M3BECTHO, YTO WX HaudajbHble KOHIEHTpanuu coctaBisuid 0,02 Monib/n, a paBHOBECHAs
koHueHtpanus HI pasaa 0,03 Momb/i1. BEIMUCTUTS KOHCTAHTY paBHOBECHSI.

3. Peakmus coeamHeHHs a3zotra ¢ Bogopoaom obOparmma: N2 + 3Hz = 2NHs. B cocrosaum
paBHOBecHs KOHIIEHTpanuu BemecTB Obutd paBHbl: [N2] = 0,01 mons/n; [H2] = 3,6 mons/;

[NH3] = 0,4 Mob/11. BBIYKCINTH HCXOMAHBIE KOHIIEHTPAIIMK a30Ta U BOIOPO/IA.



5.2.8. [IncbMeHHast KOHTPOJILHAsI padoTa Ne2 (omeHouHOe cpeacTBo Nel0)

Tema: Kossionanbie cCHCTEMBI

Bapuanr 1
. HAnsa xoarymsiuuu 10 mut 3oms Honuaa cepebpa motpedoBasiocs 4,5 mia 0,05% -Horo pactBopa
HuTpara 6apusi. OnpeaenuTs NOPOT KOAryJsluu IEKTPOIUTA.
. Jdns xoarymsauuu 10 mut 3oms onuaa cepebpa tpebyercs: a) 0,5 mu 0,2 M pactBopa HUTpara
kanpius, win 6) 0,2 ma 0,03 H. HUTpaTa anmoMuHus, Wik B) 3 mia 1%-Horo pactBopa HUTpara
kanusi. OnpeaenuTh: a) MOPOTU KOATYJISINH SIEKTPOJIUTOB; 0) 3apsi1 YacTHIL 30J1s1; B) OTHOIICHHE
KOAryJIMpYyIOIIeH CTOCOOHOCTH NOHOB.
. Ilomyuensl nBa 3015 Hoauaa cepedpa: mepBblii — mpunuBanueM 16 mu 0,05%-Horo Hutpara
cepedbpa x 20 ma 0,05 M #onuaa kanus, BTOpor — nmpuiauBanueM 16 M Woguaa kamus K 20 mi
HUTpaTa cepedpa mpH TeX ke KOHIEeHTpauusx. [Ipon3oitaet nu koaryasius pyu CIMBaHUM 30711
B 0011Mi cocyn?
. 301 Opommuzia cepebpa moyydeH peakuuei npoitHoro oomena 16 mi 0,05 H. HUTpaTa cepedpa u
40 mn 0,0025 M Opomupa kxanus. Kakol M3 ABYX 3JIEKTPOJIUTOB — Cyiab(aT MarHus WId

reKcauI/IaHO(beppaT Kajausa — 6y,Z[eT HMETH OOJIBIIHI MOPpOT KOAryJrsinuu Jisl HOJIYUYCHHOTO 30017

Bapuant 2
. B tpu xon6s Hamuro mo 100 cm® HekoToporo 301s. UToGk! BBI3BATh €r0 MONHYIO KOATYIAIHMIO,
notpeboBasiock a06aButh B mepByto konby 10,5 mun 1 v. KCI, BO BTopyro 62,5 mu 0,01 H.
NaxSOs4, B tpersto — 37 ma 0,001%-moro NasPOs. BeHMucauTh MOpOrH KOAryasiuud |
OIIpeNeNINTh 3HAK 3apsaa YacTHUI] 30J15.

. Bo ckonmpko pa3 koarymupyromas CHOCOOHOCTb JBYX3aps/IHBIX AaHHOHOB OoJjblle, ueM
OJTHO3apsAHBIX, €CIM HUX MOPOrM Koaryasiuuu coctaBwin coorBerctBeHHo 0,200 u 10,69
MMOJIB/11?

. Hamucarp  dpopmynsr  mumemn  3oneit:  Al(OH)s, crabunmsupoannoro AlClz, u  SiO,
crabunmsupoBaHHoro HpSiOs. J{ns kakoro W3 yKa3aHHBIX 30JIeH JIyYIIHMM KOAryJisiTOpOM
ABJISIETCA: a) PAaCTBOP XJIOpHa Xkene3a; 0) cynbdara HaTpus?

. K 50 mn 0,25%-n0ro pactBopa xsopuaa Harpus go6asiaero 150 mi 0,001 M HuTpara cepebpa.
JI1st TIOTy9eHusT KoaryJsiiud K 00pa30BaBIIEMYCsI 30JTF0 TOOABICHBI CIEAYIONIHE AIIEKTPOIUTHI:
OpoMuj Kanus, HUTpaT Oapus, XpOMOBOKHUCIBIA Kalui, cyib(ar MarHus, XJIOpUJ aJFOMHHUS.
Kakoif 13 m00aBIEHHBIX OSIEKTPOJUTOB HMMEET: a) HAaUMEHBIIWH MOpOor Koarymsuuu; O)

HaUMEHBIIYIO KOATyJIHPYIOIIYI0 CIOCOOHOCTh?



5.2.9. Hanucanue pedepara (omeHounoe cpeacrno Nell)

Hucnepcusie cucteMsl. [lensl. Ux npuMeHeHue.

Mpeuta. Kitaccudukanus, monmydeHue, CBOMCTRA.

Hcnonb3oBaHue KaTaan3aTopoB B COBPEMEHHOM MPOMBIIIIIEHHOM IPOLECCE.
IIpuMeHeHHe KUIKUX KPUCTAIUIOB B COBPEMEHHOU TEXHUKE.
Perpocnexkrua HobeneBckoil mpeMun o XMMHH.

XHUMHYECKHUE IIEMEHTHI B OPraHU3ME YEJIOBEKA.

Tspkenple MeTaJlIbl UX BIUSHUE HA OPTaHU3M 4YE€JIO0BEKa.

PannoakTuBHBIC 2IEMEHTBI. SII€pHBIE pEaKIUU.

© 0 N o g bk~ wDhPE

[IpuMeHeHHEe HEOPraHWYECKUX COCAMHEHHI B CTPOUTENBHOU cdepe, MperMyIiecTBa 1
HEJIOCTaTKHU.

10. MuHepainbHble ynoOpeHus, KiacCupuKaIus, CBOUCTBA, IPUMEHEHHE.

11. AmtoTpornHbie MOTU(GUKAIIUN YTIIIEPO/Ia.

12. Xumnueckass wmactepckas Qotorpadun. PeakTwBBl, MeXaHU3MBI TPOSBICHHUS U
3aKperyieHus: OTOCHUMKOB.

13. IMony4eHue u cBOWCTBA MOJUMEPHBIX COCTUHEHUIA.
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