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1.

0CBOEHHsI 00pa30BaTeJIbHOM MPOrPpaMMBbI

[lepeuens hopMUpYEMBbIX KOMIETCHIIHIA:

Ilepeyenb KOMIETEHLUH, ¢ YKa3aHUEM 3TAaNoB UX GOPMHPOBAaHHA B Ipolecce

Kon HaumenoBanue Nupaukarop B pe3ynbTaTe ocBOeHUs
KOMIIETEHI] KOMIIETEHIINH JOCTUKEHUS JTUCIUILIMHBI 00yJaroImuiics
uu KOMIIETCHIIUHT JIOJIKEH:

VK-1 CnocobeH ocyiect- YK-1.1. 3HaTh:

BJIATH TTOMCK, KPUTH-
YeCKUM aHaIu3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSATD
CUCTEMHBIN ITOIXO
JUTSL peIeHUs
MMOCTaBJIECHHBIX 3a1a4

AHanuzupyer 3a1auy,
BbIZIETIsIS ee 0a30BbIe
COCTaBJISIIOLIHE.

YK-1.2.
Onpenenser,
UHTEPIIPETUPYET U
pamxupyer uH-
dbopmaruto, TpeOye-
MYIO ISl peleHuUs
MOCTaBJICHHOMN
3a/1aumn.

VK-1.3. Ocymects-
JISIeT TOUCK UHpOP-
Malli| JIS peIIeHUs
IMOCTaBJICHHOM 3a/a-
YU TI0 Pa3JINYHBIM
THUTIaM 3aIIPOCOB.

VK-1.4. Ilpu o6pa-
60TKe MH(pOpMAIIH
OTIMYaeT (hakThl OT
MHEHHW, HHTEpIpe-
TaIui, OIIEHOK, (op-
MUpPYET COOCTBEH-
HbIE MHEHUS
CYXJIEHUSI, apTyMeH-
TUPYET CBOU BBIBO-
JIbl M TOUKY 3pEHHUSL.

- OCHOBBI KPUTHUYECKOI'0 aHaJIn3a
U CUHTEe3a UH(OpMAIIHH;

- OCHOBHBIE XapaKTEPUCTUKH
uHpopManuu 1 TpeOoBaHus,
MPEIBSABISIEMBIE K HEH;

- ICTOYHUKH UH(DOpMAIIHH,
TpeOyeMoi Ui pelieHus
MOCTaBIICHHOW 3a/1a4H;

- OCHOBHBIE Pa3IUYHs MEKIY
dbakTaMu, MHEHHUSIMH,
MHTEPIPETALUSIMH U OLICHKAMH;
- BO3MOXHbIE€ BAPHAHTHI
pEIICHUS TUTTUYHBIX 33]1a4.
Ymerts:

- BBIJICJISITH Oa30BbIE COCTAB-
JISIFOIIME MTOCTABJICHHBIX 3a/1a4;
- KpUTUYECKH paboTaTh C UH-
dopmanuei;

- WCIOIIb30BaTh Pa3IUYHbIC
THUIBI TOMCKOBBIX 3aIIPOCOB;

- popMupoBaTh COOCTBEHHOE
MHEHHE O (aKTax, MHEHHUAX
WHTEPIPETAIUAX U OIEHKaX
CUTYaIlUH;

- 000CHOBBIBATH BAPHAHTHI
pelIeHnit TOCTaBIeHHBIX 3a/1a4.
Bnaners:

- METOJIaMH1 aHaJIh3a U CHHTE3a B
peIIeHUN 3a/1a4;

- CIOCOOHOCTh  ONPEAETATH,




H

VYK-1.5. Paccmatpu- MHTEPIPETUPOBATL U PAHKUPO-

BaeT U IIpEJIaracT BaTh HH(OPMALIHIO;
- CIIOCOOHOCTBIO ITOUCKA

BO3MOYKHBIE BapHaH-
uHpOpMaInu;

- cIocoOHOCTHIO (POPMUPOBATH U

ThI pELLEHUs [TOCTaB-
JICHHOM 3aJa4H, oLe-
HUBAs MX TOCTOMH- apryMEHTUPOBAaTh CBOU BBIBOJIbI

CTBA U HEIOCTATKU U CyXICHHA,

- CITOCOOHOCTBIO npeajiaraTb
BAapUAHTHI pCHICHUSA
ITOCTaBJICHHOM 3aJa4u U
OLCHUBATh UX JOCTOMHCTBA U

HEIOCTATKH.
OIIK-4 Cnoco6en npoBoauts | OIIK-4.1 3HATB:
U3MEPEHUS U Cormocrapsier - TEXHOJOTHIO MPOBEAECHUS TUIIO-

TCXHOJIOTHIO
IMPOBCACHUA TUITOBBIX
OKCIICPUMCHTOB Ha

Ha6J'IIOI[CHI/IH, BbIX 9KCIICPUMCHTOB Ha

oOpabaTbIBaTh 1 CTaHAapTHOM 000py/ZIOBaHUU B

IPEJICTaBIISTh CTAHIAPTHOM nabopaTtopuu U Ha

AKCTIEPUMEHTAIIbHBIE 0GOPYLOBAHHY B MIPOU3BO/ICTBE.

JaHHBIC J'Ia60paTOpI/II/I " Ha
IIPOU3BOJCTBE YMers:
OIIK-4.2 - 00pabaTbIBaTh pe3yibTaThl Ha-
O6pabarsiBaet YYHO-UCCIIEA0BATENBCKOMN Aes-
PC3yJIbTaThl HAYYHO- TEJIbBHOCTH, UCIIOJIb3YS CTAHAAPT-
MCCIIe/I0BATE/IbCKOM HOE 000pyZOBaHUe, TPUOOPHI U
JIeATEITbHOCTH, MaTepHaIbL.
UCIIONb3Ys
CTaHJAPTHOE Bnaners:
obopynosanue, - TEXHUKOU IKCIIEPUMEHTUPOBA-
IpHOOPBI 1 HHUSI C UCITOJIb30BAaHUEM MMAKETOB
MaTCepHaJIbl MIPOTpaMM.
OIIK-4.3
Brmaneer  TexHuUKOI
AKCIIEPUMEHTHUPOBAHU
S C HCIIOJh30BaHUEM
MaKEeTOB MPOrpaMM

Komnerenuuu/koHTponupyemsbie [Tokaszarenu HanmenoBanue o1ieHOYHOTO
ATaIbl cpeacTBa

HavyanbHblii 3Tan ¢GopMHpPOBaHMA KOMIIETEHUMH OCYIIECTBISETCS B IMEpPUOJ OCBOEHUS Yy4ueOHOU
JTUCIUIUIMHBI U XapaKTepU3yeTcsi OCBOEHHEM y4eOHOIro MaTepuaia




Ba3zoBblii 3Tan opmupoBanus KoMnereHuui (popMupyercs Mo OKOHYaHUU U3yYCHUS AUCLIUTUINHBI )

3akI0unTeIbHbI 3Tan (GOpPMHUPOBAHHUSI KOMIIETeHIMI Hanpaeien HA 3aKpenjieHue ONnpeoesieHHblX
KomMnemeHyutl 6 nepuoo npoxoxcoenus npaxmux, HUP, I'1A

2.

3. OnucaHue mnoka3arejeid M KpUTepHEB OIEHUBAHUS

PA3JUYHBIX 3Tallax ux (bopan()BaHml, OITMCAHHUE KA OHCHUBAHUA

CormocTaBiaeHHE MKl OIICHUBAHUS

KOMIIeTEeHIIMH Ha

4. CaMOCTOSITENIBHOCTh
OTBETA;
5. KynbeTypa peun;

4-0annpHas OtnnuHO Xopomuio VY nosnerBoputenbHo | HeynoBineTBoputeibHO
IKana (TIOBBILIIEHHBIH (6a30BbIit (moporoBbIit (YypoBeHb He
(ypoBeHb YpOBEHbB) YPOBEHB) YpOBEHB) copMHpOBaH)
OCBOEHUS)
100-6annpHas 91-100 81-90 61-80 0-60
IKajia
bunapnas 3auTeHo He 3aureno
mKajia
OueHnBaHue OTBETa Ha 3a4eTe
4-OGamibHas mKana [Mokazarenn Kpurepun
(YpOBEHb OCBOCHHUS)
1. ITonmnota  wm3noxkenus | CTyneHTOM naH TIOJIHBIHN, B JIOTHYECKOU
3aureHo TEOPETHYECKOTO MOCJICI0OBATEILHOCTH pa3BEepHYTHII OTBET Ha
Mmarepuara; MIOCTABJIEHHBIH BONPOC, TAE€ OH HPOJEMOHCTPHPOBAI
2. [Tonnora W | 3HaHUS TpeaMeTa B TNOJHOM  oObeme  yueOHOU
NPaBWJIBHOCTh  PELICHUS | MPOrpaMMbl,  JOCTATOYHO  MIIyOOKO  OCMBICIHBAET
MPAaKTHYECKOTO 3a/IaHHS; JIHMCIMIUINHY,  CaMOCTOSITENBHO, ¥ MCYEPIBIBAIOIIE
3. [IpaBWIIBHOCTE ~ W/WJIM | OTBEYAaeT Ha JOMOJHHUTEIBHBIE BOIPOCH], TPHBOIUT
apryMEeHTHPOBAHHOCTh COOCTBEHHBIC IPUMEPBI 0 MPOOIEMATHKE MIOCTABICHHOTO
U3JI0KEHUS BOIIPOCA, PEUIMI MPEUIOKESHHBIE MPAKTHISCKUE 3a/IaHUs
(Tocme10BaTeIbHOCTD 0e3 oInooK.
He 3aureHo JICHCTBUI); CTyneHTOM JaH OTBET, KOTOPBIH COAEPKHUT  psif

CEpbE3HBIX HETOYHOCTEW, OOHApY)KMBAIOIIWK HE3HAHUE

MPOLECCOB HU3ydyaeMou MpEIMETHOU obrmactw,
OTIIMYAIONIUICS ~ HEryOOKMM  PacKpbITHEM  TEMHI,
HE3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeC(OPMUPOBAHHBIMUA  HAaBBIKAMHM ~ aHAJIM3a  SIBJICHHIA,

MpOLECCOB, HEYMEHUEM JaBaTb AapryMEHTUPOBAHHbBIE
OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHYECKON pEYbio,
OTCYTCTBMEM  JIOTUYHOCTH M  TOCJIEIOBATEIHLHOCTH.
BbiBoabl  MOBEpXHOCTHBI.  PemieHue  mpakTHUUECKUX
3aJlaHuil HE BBINIOJHEHO, T.€. CTYACHT HE CIIOCOOEH
OTBETUTh Ha BOIPOCHl JAXKE€ MPHU JOMOJTHUTEIBHBIX
HaBOJISIIIMX BOMNPOCAx MPENnoaaBaTens.

OunenuBanue YCTHBIX OTBETOB




4-0annbHas MKaaa IToxa3zarenu Kpurepun
(YpoBeHb OCBOCHMA)
OTinaHO 1.IlomHoTa n3noxkenns | CTyJeHTOM JlaH TIOJIHBIM, pa3BEpPHYTHIH OTBET Ha
(TTOBBIILIEHHBII TEOPETUYECKOT0 MaTepuana; MOCTABJICHHBI ~ BONPOC;  IOKa3aHa  COBOKYIHOCThb
YpOBEHB) 2.IIpaBUnIBHOCTH W/unay | OCO3HAHHBIX  3HAaHUU 00 o0ObekTe HU3Y4CHHUS,
apryMEHTHPOBAHHOCTD JIEMOHCTPUPYETCS yMEHHUE BBIIEIATh CYIIECTBCHHBIC
M3JI0KEHHUS MOMEHTBl ~ MaTepHuana,  JO0Ka3aTeIbHO  PaCKPBITHI
(mocIen0BaTENLHOCTE OCHOBHBIE MOJIOXKEHUS (cB0OOHO omnepupyer
JEWCTBHIA); MOHATUSIMHM, TEPMHHAMHM M JIp.); OTBET JIOTHYECKH
3.CaMOCTOSTENBHOCT OTBeTa; | CTPYKTYPUPOBAH, HM3JIOKEH JIMTEPATYPHBIM TPAMOTHBIM
4 KynbTypa peun. A3BIKOM
Xopouio CrymeHTOM J[aH TOJHBIM, pa3BepHYTHI OTBET Ha

(6a30BBIif YpOBEHB)

Y I0BIIETBOPUTEIBHO
(TIOpOTOBBII YPOBEHB)

Heynosnersopu-
TEIBHO
(ypoBeHb He
chopMupoBaH)

MMOCTaBJICHHBII BOIIPOC, IOKa3aHO YMCHHC BBLACIIATH

CYIICCTBCHHLIC u HCCYHICCTBCHHBIC MOMCHTHI
MaTtepuajia; OTBET YCTKO CTPYKTYpUPOBaH, BBICTPOCH B
JIOTHIECKOI OCICEA0BATCIIBHOCTH, H3JI0KECH

JUTEPaTypHBIM TPAMOTHBIM SI3BIKOM; OJHAKO OBUIN
JOMYIIEHBl HETOYHOCTH B OINPEACICHUHM IOHATHH,
HEepCOHANUN, TEPMUHOB, AT U Jp.

CTyI[eHTOM JaH HEIMOJIHBIM OTBET HA IMOCTaBJICHHBIM

BOIPOC, JIOTMKAa W MOCJICAOBATCIbHOCTb H3JIOKCHUA
HMCIOT HEKOTOPBIC HapyHICHUA, A0YyHICHbI
HECYHICCTBCHHBIC OIIHOKHU B H3JI0KCHUHA

TEOPETHYECKOT0 MaTepHata U yInoTpeOICHHN TEPMHUHOB,
MIEPCOHAINH; B OTBETE HE IPHCYTCTBYIOT JOKA3aTEIbHBIC
TPUMEPBHI.

CraBuTCs, €CIM Ha IIOCTaBIEHHBI BONPOC OTBET
OTCYTCTBYET WA HETIOJHBIH, JIOTHIKa u
MOCEA0BATENBHOCTD H3JI0KEHHS HApyILEHBI, JOMyIEHbI
CYIIIECTBEHHbIC OIIMOKH B TEOPETHYECKOM Marepuale
(daxrax, MOHATHUSIX); B OTBETE OTCYTCTBYIOT BBIBOJBI,
MPHUMEPBI, PeYb HErPaMOTHAs.

OueHuBaHue BbINOJHEHHUS NMPAKTHYECKUX 3a1aHNH U pedpepaToB

4-6anbHas IIKajga
(YpoBeHB OCBOCHWUS)

TTokazaTemn

Kpurepun

OT1nu4aHO
(TTOBBILIICHHBIN
YPOBEHB)

Xopouio
(6a30BHIit ypOBEHB)

Y 1OBIIETBOPHUTENBHO
(TIOpOTOBBII YPOBEHB)

HeynosnerBopuresibHO
(ypoBeHb He
chopMupoBaH)

1. ITomHOTAa BBITIOJTHEHUS
MPAKTHYECKOTO 3aIaHusl.

2. CBOEBpPEMEHHOCTH
BBIIOJIHEHHS 3aaHUs.

3. IlociemoBaTENBHOCTE U
PaIOHATBHOCTH
BBIINOJIHEHHS 3a1aHUs.

4, CaMOCTOSITEILHOCTE
BBIIOJIHEHHS 3a1aHUs.

CTy}IeHTOM 3aJaHUuC BBIIIOJIHCHO CaMOCTOATCIBHO. HpI/I
OTOM COCTaBJICH HpaBI/IJ'H)HI)II\/'I AJITOPUTM BBITTIOJIHCHUSA
3alaHusl, B JIOTUYCCKUX PACCYIKACHUAX HET OIIHOOK.

CryneHTOM 3afaHue BBINONHEHO C  IIOJACKAa3KOH
npenogaBarens. Ilpu 3ToM cocTaBieH NpPaBUIIBHBINA
QITOPUTM  BBINOJIHEHUSI 33JaHUsl, B JIOTHYECKOM
pacCyXJICHHU HET CyNIECTBEHHBIX OMNOOK; IPaBHIBHO
cresiaH BbIOOp MaTepuana il BHIOJHEHUs 3aJaHus;
€CTh OOBSCHEHHE pEIICHHs, HO 3aJaHHe BBIIIOJIHEHO
HEepalMOHAIBHBIM CIIOCOO0OM.

CTyZ[eHTOM 3a/IaHUEC BBITIOJTHEHO C IIOJICKa3KaMH

CTyneHTOM 3a/1aHHe He BBITTOJHEHO.

OueHuBaHue BbINOJHEHHS JJA00PATOPHBIX PadoT

4-0ajutbHAas IIKajIa ITokazarenu Kpurepun
(YpOBEHb OCBOCHHSI)
OTtnuaHO 1.ITomHOTA BeimonHeHUs | CtymeHToM — nmabopaTopHas ~— paboTa  BBINOJIHEHA
(TIOBBITIICHHBIH nabopaTopHOi paboTHI, camoctosTenbHO. CoCTaBlieH TPAaBWIBHBI alTOPUTM




YpOBEHB) 2.CBOEBPEMEHHOCTD
BBITIOJTHEHHS;
3.KadecTBO opopMIICHHS
mabopaTopHOH pabOTHI;
Xoporo 4.CaMOCTOSTENILHOCTD

(6a30BBIi YPOBEHB) BBITIOJTHEHHS.

VY 10BNETBOPUTEIBHO
(TIOporoBsIil ypOBEHb)

Heynosnersopu-
TEJIEHO
(ypoBeHb He
c(hopMHUpoOBaH)

npoBefeHUst  pabOThl,  IOJNYYEHHBIE  PE3yJbTaThI
NpaBWIBHO  O(QOPMIECHBI,  3aJaHUi  BBIIOJHEHBI
nmosHoCcThI0. OTder o JabopatopHoil paboTe caaH
BOBpEMSL.

CrynmeHrom JabopaTopHas paboTa BBHIIONHEHa C
HOJCKa3KaMH mpenozaBatens. COCTaBICH NPaBUIbHBIN
AIITOPUTM HPOBENICHUS paboTEL, MIOJTyYEeHHBIE
pe3ynbTaTel 0opMIIEHBI ¢ HEOONBIINMH 3aMEYaHHSIMH,
3aaHuss  BBIIOJIHEHBI  NOJHOCTBIO.  OT4er o
nabopaTopHO paboTe claH BOBpEMsI.

CrynentoM nabopaTopHas paboTa BBHIOJHEHa C
Nojickaskamu  mpernojasatens. Ilpu stoM 3amaHue

MOHATO MPAaBUIILHO, paboOTa BBIMOIHEHA HE MOIHOCTHIO,
aub0  TONyYEeHHBIC  PE3yNbTaTl HE  MPABHJIBHO
odopmiiensl, MO0 oTyeT O JabopaTopHOM pabore He
CIIaH BOBpEMsI.

Crynenrom nabopaTopHas paboTa He BHIITOJTHEHA.

OueHuBaHMe KOHTPOJBHBIX padoT

100-6amnpHas mkana TToka3arenu

(ypoBEHb OCBOECHHSI)

Kpurepun

1.IlotHOTA BEITIOJIHEHHS
KOHTPOJIBHOH paboTEHI,
2.ITocnenoBaTenb-HOCTD

OT1nuuHO
(TIOBBIMIICHHBIH YPOBEHB)

85-100
" pannMoHaIBLHOCTh
BBINIOJTHEHHUS  3aJaHuH
KOHTPOJILHOM paboThI;
Xoporo 3.CaMOCTOSTEIBHOCTD
(6a30BBIit ypOBEHb) peIICHHS;
70-84
VY 10BIIETBOPUTEIBHO
(TIOpOTOBHIit YPOBEHB)
50-69
HeynosnerBopuresbHo
(YpoBeHb He c(OPMHUPOBAH)
0-49

CTyIeHTOM 3afiaHusi KOHTPOJBHOW pabOThl PELICHBI
caMocCToATeNbHO. [IpH 3TOM COCTaBIICH MPaBHIbHBIN
NTOPUTM  pEUICHHs]  3aJaHud, B  JIOTHYECKUX
paccyxaeHusX, B BbIOOpe (OpMYN U pEUICHHUH HET
OmKOOK, MOJY4YeH BEPHBIA OTBET, 3aJaHHUE PELICHO
panMoHaIBLHBIM CIIOCOOOM.

CTyIeHTOM 3aJlaHhs KOHTPOJBHOW pabOThl PELICHBI
camocrosATenbHO. [Ipu 3TOM cocTaBiieH NpaBHIIbHBIN
ITOPUTM  pELICHUS  3aJaHus, B  JIOTHYECKHX
pacCyXIeHUSIX W PEUIeHMH HET CYIIECTBEHHBIX
omuOOK; MPaBWIBHO CHelaH BBIOOp dopMyn s
pelieHust; ecTh OOBSICHEHHE pELIeHHs, HO 3aJjaHue
PELICeHO HEepalMOHAIBHBIM CIIOCOOOM WIIM JIOMYIIEHO
He Oonee IBYX HECYIIECTBEHHBIX OIIMOOK, IOJIydeH
BEpHBIN OTBET.

CTyneHTOM 3aJaHus KOHTPOJBHOWH pabOTHI pElIeHBI

CaMOCTOATCIIBHO. HpI/I 3TOM 3aJaHue IIOHATO
npaBUJIbHO, B JIOTHUYCCKUX  PACCYXKIACHHAX  HET
CYLIECCTBCHHBIX OH.II/I6OK, HO JAOIMYIICHbL

CYIIECTBEHHbIE OIIMOKM B BbIOOpE (QOpMYyNn Wid B
MaTeMaTHUECKUX pacueTax; 3aJlaHHe pELIeHO He
MOJTHOCTBIO WJIU B OOIIIEM BUJIE.

mpenofaBatens. I[Ipy  3ToM  3amaHue  TOHATO
MpaBWIBHO, B  JIOTHYECKOM  PACCYXXJIEHUH  HET
CYIIECTBEHHBIX OmHUOOK, HO JTOTTYIIICHBI

CYIIECTBECHHLIC OIIKHOKU B IpY BBITIOJTHECHWH; 3a1aHUC
BBITIOJIHCHO HE ITOJIHOCTHIO UJIN B O6HI€M BUIC.

CTy,HeHTOM 3aJlaHuEC HE PCIICHO.

OunenuBaHue OTBETA HA 3a4eTe

4-GanmbHas IIKajga [oxazarenn Kpurepun
(YpOBEHb OCBOCHHSI)
OTinaHO 1.ITonuroTa n3nnoxenus | CTyaeHToM  JaH  TOJHBIM, B JIOTHYECKOH




(TTOBBIILICHHBIN
YPOBEHB)

Xopouio
(6a30BBIl YPOBEHB)

YV 10BIIETBOPUTEIBHO
(TIOpOTOBHIH YPOBEHB)

HeynosnerBopurensHo
(ypoBeHb He
c(hopMHUpPOBaH)

TEOPETUIECKOTO
MaTepuaa.

2.IlomHOTA ¥ IPAaBHIILHOCTh
pEUICHUST  MPAKTHYECKOTO
3aJlaHusl.

3.IIpaBHILHOCTH 1/
apryMEHTHPOBAHHOCTh
M3JI0KEHUS
(mocneaoBaTeNbHOCTH
NeHCTBUI).
4.CaMOCTOSTETFHOCTh
OTBETA.

MOCJICIOBATEILHOCTH  Pa3BEPHYTHIA  OTBET  Ha
MOCTABJICHHBIH BOMPOC, Tlie OH MPOAEMOHCTPUPOBA
3HaHWS TIpeMeTa B TIOJHOM oO0beMe ydeOHOU
MPOTPaMMBbI, JOCTATOYHO TJIYOOKO OCMBICIHBACT
JUCLUIUIMHY, CaMOCTOSITENbHO, W HCYEPIBIBAIOIIE
OTBEYAeT Ha JOMOJHHUTEIbHBIC BOMPOCHI, MPHUBOAUT
COOCTBECHHBIC MpUMEpEl IO mpobiemMaTuke
MOCTABJICHHOTO BOMPOCA, PEIIMI NPEIOKCHHBIC
MpaKTHYecKue 3a1aHus 0e3 ommooK.

CTyneHToM  JaH  pa3BepHYTHId  OTBET  Ha
MOCTABJIEHHBIM BONPOC, TJI€ CTYACHT JEMOHCTPUPYET
3HaHWA, TNPHOOPETCHHBIE Ha JIEKIUOHHBIX H
CEeMUHAPCKHUX 3aHATHSX, a TaKkXke IOJIydYeHHbIE
MOCPEACTBOM M3Y4YEHHsSI O00s3aTeNIbHBIX y4EeOHBIX
MarepuagoB MO Kypcy, JaeT apryMEHTHPOBaHHbIE
OTBETBHI, IPUBOJHUT IPUMEPBI, B OTBETE MPUCYTCTBYET
CcBOOOZHOE BJIAACHHE MOHOJOIMYECKOH pedblo,
JIOTUYHOCTb M IOCIIEA0BATENILHOCTD 0TBeTa. O/IHaKO
JOIMyCKaeTcsl HETOYHOCTh B OTBeTe.  Pemmn
MpeI0KEHHBIC MIPaKTHYECKNE 3aJaHus c
HeOOJIBIIMMHI HETOUHOCTSIMH.

CTyI[eHTOM JaH OTBCT, CBI/I}leTeHLCTBy}OH_II/IfI B
OCHOBHOM (0] 3HAaHUN IpoueccoB HSY‘IaGMOﬁ

JUCLUIUIMHBL,  OTIMYAIOMMICA  HEJOCTaTOYHOU
TIyOMHOW W TIOMTHOTOI PacKphITHSL TEMBI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOpHH, crmabo

C(I)OpMPIpOBaHHLIMI/I HaBbIKaMH aHaJIn3a ﬂBJ'IeHI/II\/'I,
Mpo1eCccoBs, HCIOCTAaTOYHBIM YMCEHUEM JdaBaTb
APTYMECHTHUPOBAHHBIC OTBCTHI U IPUBOANUTH MPUMEPHEI,

HEJIOCTAaTOYHO CBOOOIHBIM BJIaJIEHUEM
MOHOJIOTHYECKOM pedslo, JIOTHYHOCTBIO it
MOCJIEI0BATEIHbHOCTHIO OTBETA. Jomnyckaercs

HECKOJIbKO  OIIHOOK B COACpKaHNU OTBE€TAa U
PCHICHUH MPAKTUICCKUX 3&,[[3HPII>1.

CTyneHTOM JaH OTBET, KOTOPBIM COAEPKUT psif
CEpPBE3HBIX HETOYHOCTEH, 00Hapy>KUBAIOIIUH
HE3HAaHUE IMPOLECCOB  M3y4aeMOH IPEeIMETHON
00J1aCTH, OTIMYAIOUINHCSA HErIyOOKHM pacKphITHEM
TE€Mbl, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(hOpPMHPOBAaHHBIMYM HaBBIKAMHU aHAJN3a SIBICHHH,
IPOLIECCOB, HEYMEHHUEM JaBaTh apryMEHTUPOBAHHBIE
OTBETHI, CJA0BIM  BJIQJIGHUEM MOHOJOTHYECKOMN
peusblo, OTCYTCTBHEM JOTMYHOCTH u
MOCTE0BATENBHOCTH.  BBIBOABI ~ MOBEPXHOCTHBI.
Pemenne npakTuyeckux 3aaHui HE BBINIOJIHEHO. T.e
CTYACHT HE CII0COOEH OTBETHUTh Ha BOMPOCHI Jaxe
OpU  JONOJHMUTEIbHBIX  HABOJAIIMX  BOIPOCAX
HpenojaBaTens.

4. Tumnosnle KOHTPOJIbHBIC 3aJaHUA W/ HHBIC MAaTEPHAJDbI, He()ﬁXOIlI/IMLIe AJIsA
OLICHKHU INVIAHUPYEMBIX pE3yJ/ILTATOB oﬁyqenml Mo JTMCUHUIINIMHE, XaPAKTECPUIYIOILIUX 3TAIlbI

(opMupoBaHUSsI KOMIIETEHIIHII B polecce 0OCBOCHHUsI 00pa30BaTeIbHON NPOrPaMMbl

JIABOPATOPHBIE PABOTbI

Ne i/ | Tema

3aI[aHI/IeZ BrinonauTh na60paTopHy}0 pa60Ty, YKa3aHHYIO0 IpenoaaBaTeyieM, C CO6HIO,Z[€HI/ICM TCEXHUKHU

71a00paTOPHBIX pabOT M HOPM TEXHHKH 0€30MaCHOCTH, 000CHOBATh 3aKOHOMEPHOCTH MPOTEKAIOIIUX MTPOIIECCOB,

IIPOBECTH HCO6XOJIPIMBIC pacyeThl, IOCTPOUTDH rpa(bnquKI/Ie 3aBUCUMOCTH, B OTUCTC OTPA3UTH OTBETHI Ha
BOINPOCHI, TCXHUKY 0e30MmacHOCTH npu pa60Te B J'Ia60paT0pI/II/I, IMPOMBIIIIJICHHOC 3HAYCHUC HMCIIOJIb3YCMBbIX




METOO0B U MCTOJUK.

JlaGopaTopHbie padoThI IONPOMBICI0BOI XUMHUHT

1. Uccnenoanue )XUIKOCTEH THIPOPa3phIBa IIacTa
2. UccnenoBanre TEXHOIOTHIECKUX CBOWCTB KUCIOTHBIX COCTaBOB
3. M3mepeHue CKOpOCTH KOPPO3UH TPAaBUMHTPHUIECKUM CIIOCOOOM
4. TIpuroToBICHUE U UCCIICIOBAHUE CBOMCTB XKUJAKOCTEH TIIyIICHUS U 0JI0K-COCTaBOB
Ha YIJEBOJOPOAHON OCHOBE
TeMbl NPAKTHYECKUX 3aHATHIA:
1.Paver ocHOBHBIX apameTpoB ['PII
2.IIpuHIHMITEI pacdyeTa HEOOX0IMMOT0 00beMa HHTHOUTOPA COJICOTIOKCHHUS
3.CocraBieHrne MaTepraibHOTo OanaHnca OypoBOTO pacTBoOpa

JlabopaTopHble padoThl N0 001Ieli XUMHYECKOIi TEXHOJIOTHH
1.0mnpenencHue kKapOOHATHOM KECTKOCTHU BOJIBI

2.M3MepeHune CKopoCcTH KOPPO3UX MeTaija

3.YMmeruenue u 00eCCOTMBAHIE BOIBI

4. OmpenesneHne TWIOTHOCTH U BA3KOCTH HEPTH

TeMbl NIPAKTHYECKUX 3AHATHIA:
1. Cocrasnenne Mb «Oxkucnenne UI1b no I'TI»

2. CocTaBineHHe MaTepUaIbHOTO U Ter10Boro dananca «lloxydeHus aMMuagyHON CenuTphD»y

INPAKTHYECKHUE 3ATAHUSA

Ilepeyens 3a1aHNii /BONPOCOB

O0masa xXuMn4IecKasi TEXHOJIOTHs

Bonpocwt ona cobecedosanusn
Tema: «OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COeTHHEHUID)

1. Kaxue GuHapHbIe COETUHEHHS HA3bIBAIOT OKCUIAMHU? YKaXKUTE BO3MOXKHBIE CTIOCOOBI UX
MOJTYyYEHUS.

2. Ha yewm ocHoBaHa ki1accu(UKalMs OKCHUIOB Ha: a) HECOJIeoOpasylollue u coieodpasyrormiue; 0)
KHUCJIOTHBIE, OCHOBHBIE U MPOSBISIOIINE KUCIOTHO-OCHOBHYIO JIBOMCTBEHHOCTh? Kakue peakuuu
XapaKTePHBI U OKCUAOB KKIOW U3 ITUX TPy ?

3. TlpuBemute mpuMepsl OKCUAOB, KOTOPBIC TIPU B3aUMOJICHCTBUH C BOJIOH 00pa3yloT JABE KHCIIOTHI.
Kak B3anmosetictByroT ¢ pactBopom Ca(OH)2 okcumbt N2Os, N2O3 u NO?

4. B ueM mposiBIsieTCS KUCIOTHAS IPUPOJIA TEX OKCHUIOB, KOTOPBIE C BOJION HEMOCPEICTBEHHO HE
B3aUMOJICHCTBYIOT?

5. HazoBuTe OCHOBHBIE OKCH/IBI, HEMOCPEACTBEHHO B3aMOICUCTBYIOIIHE ¢ BOAOK. Hamumure
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUH.

6. Kaxkue nmo xapakrepy OKCHIbI 00pa3yrOT HEMETATbl U METAJLIbI B PA3HBIX CTETICHSIX OKUCIICHUS?
[Tokaxkute 310 Ha npumepe okcuaoB xpoma CrO, Cr203, CrOs.

7. Y Kakoro 3 JIByX OKCHJIOB OCHOBHBIE CBOWCTBA BhIpakeHBI cuitbHee: FeO mmu Feo,O3; SnO wim
Sn0Oz; ZnO umm CdO; SNO mim PO; BbO i CaO; Asy03 ninu BioO3?

8. B kakmx cirydasx JiBa OKCHJIa MOTYT B3aHMOJICHCTBOBATE JAPYT C IPYTOM U KaKUe COCTUHEHUS
MIPU ITOM 00pa3yroTCs?

9. Kaxkue okcuabl M1 Ha KAKOM OCHOBAaHUHU MOTYT OBITh OTHECEHBI TAKXKE M K KJIacCy coJieit?
[IpuBenuTE COOTBETCTBYIOUIUE IPUMEPHI.

10. ®opMynaMu Kakux colieit MOXKET ObITh (POPMATTLHO BBIPAYKEH COCTAB TAKUX MHHEPAJIOB, KaK




IITUHEH, TAyCMaHUT, MarHeTuT? K kakoMy KJlaccy cienyeT OTHECTH 3TH COSAMHECHUS?

11. Kak momyunts okcunsl CuO, CO2, SO2, P20s, Fe203, MgO 13 npocThIX U CIIOKHBIX BEIIECTB?

12. TomyunTe 1o Ba OKCHIA U3 PA3IUYHBIX UCXOIHBIX BEIIECTB: a) KHCIOT, O) OCHOBaHHIA, B)
COJIEH.

13. Kakoii oKkcHI MOXHO MOTYYUTh U3 Kaka0u KUCIIOThI ciaeayromero psna: HC104, HoMoOs,
H2Cr207?

14. Kak nojayduTh OKCHJI IIMHKA U3 a) MeTaiia, 6) MuHepasnoB raamess ZNCO3 1 MUHKOBOM 0OMaHKH
ZnS?

15. Yepes kakoii IPOMEXKYTOUHBII MPOAYKT, JIETKO pa3jararoluics Ipyu HarpeBaHUU, MOXKHO
MOJIYYUTh OKCUJ MeTaiuia u3 ero coiu? [lokaxure 3To Ha npumepax: FeClz—Fe20s3;
A1(CH3COO)3—A1203; CuSO4—CuO; MnBr,—MnO. Kak MOXHO 7151 OJTHOTO U TOTO K€ dJIe-
MEHTa M3 OJJHOTO OKCHJIA MOTYYHUTh IPYTOH.

16. Kakue conu Ha3pIBalOT rugpokcoconsiMu? Kak MX MOKHO MOITYYHUTb, €CIIU UCXOJHBIM BEIIECTBOM
SIBIIICTCS THIAPOKCHU WK COJIb, Harmpumep MN(OH)2 u Fez(SO4)3?

17. Hanummre rpaduueckue popmyibl: rugpokcodpomuia mapranina (11); ruapoxcokapOonara
Marusi; TMAPOKCOHUTpATA aTIOMUHUS; TpUTrHApoKcodocdarTa KaabIusl.

18. B ueM ruapoKcocou IposiBISIOT CXOACTBO: C OCHOBaHUAMH, ¢ consiMu? [lokaxkure 310
YPaBHCHHUSIMH COOTBETCTBYIOIIMX PEAKITHIA.

19. [IpuBeauTe IPUMEPHI ITEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOIEH 00pa3yroT OKCOCOIH. 3a CUeT
4ero 31o npoucxoaut? Hamwmure rpadudeckue Gopmysl: ximopuaa okcocypbMbi(LL); cynsdara
OKCOTHTaHA; XJOpUJa TUOKCOYpaHa.

20. IlpuBenuTe mpuMeEp KUCIOT, OCHOBAHUHN U COJICH, U3 KOTOPBIX HENb3sI MOTYYUTh THAPO- U
THIPOKCOCOJIH.

21. Kak MOKHO OCYILIECTBUTH CJIEAYIONINE TIEPEX0/Ibl B MPSMOM U 0OpAaTHOM HAIpPaBIECHUU: KUCIOTA
—THIPOCOJIb —CPEAHSSI COJIb —TUAPOKCOCOIb — THAPOKCUAA OKCU?

22. HarmimuTe ypaBHCHHSI pEaKIIuid, KOTOPBIE TOCIEIOBATEIILHO MPOTEKAIOT IPH TOCTEIICHHOM
noobasnenun: a8) NaOH k pactBopy ruapocyibhaTa MUHKa; 0) KUCIOTH K pacTBOPY allOMHUHATa
KaJTusl.

23. Kakumu 1ByMs CITOCOOAMHU MOYHO TTOJIYUUTR: a) CYJIb(UIT MEAN U3 METAJUTMIECKON MeIH; 0)
XJIOPU/J] ATFOMUHHUS U3 METAJNINYECKOTO aTFOMUHUSA?

24. HanuiuTe ypaBHEHHSI peaknid, MPU MOMOIIH KOTOPBIX MEPEYHCIEHHBIE HUKE COIU MOTYT OBITh
nepesenensl B cpeanue: (CUOH)2S04, Ca(HCO3)2, [AI(OH)2]2SO04, Cr2(OH)4SO4.

Tema: «Ctpoenune atoma. Ilepuoanyecknii 3aK0H M IEPHOAMYECKAT CHCTEMA XUMHYECKHX
asaemenToB [I.A. MeHnaeeeBa»

1. Yro Ha3bIBaIOT NIPUHIUIIOM HEONPEIETCHHOCTH U COOTHOIIEHUEM HEONPEIEICHHOCTU?

2. TlpuMeHUMO 1M NOHATHE TPAEKTOPUH JIBUKEHHUS K MUKpodacThiaM? Yem 3To omnpenessercs 1
KaKo€ MOHSTHE €ro 3aMEHseT?

3. 3. HeonpeneneHHOCTH MOJOXKEHHS 3JICKTPOHA PaBHA:

4. a) 101% m; 6) 1 oM. Kakoii GyzeT IIpy 9TOM HEOTpeIeIeHHOCTh B HMITYJIbCE H CKOPOCTH?

5. HeomnpeneneHHOCTs B CKOpOCTH 3nekTpoHa pasHa 108 cm/c. HaiinuTe cooTBETCTBYIONTYIO
HEOIPEAEIEHHOCTD B MTOJIO)KEHNUH IEKTPOHA.

6. IlorpeurHocTh B ONMpe/eieHNH MONI0KEHUs dIeKTpoHa paBHa: a) 0,5 cMm; 6) 0,05 um. Kakoii 6yner
IIPU ATOM MOTPELIHOCTh B oNpeAesaeHnn ckopoctu? [{ns Broporo ciyuast cpaBHute AV,
BBIPQ)KEHHYIO B KM/C, CO CKOPOCTBIO IBXKEHMS JIEKTPOHA 110 nepBoit opoute bopa.

7. CKOpOCTh JABMKEHUS AJIEKTPOHA IO NEepBOil 00poBcKoii opdbute paBHa 2187 km/c. Ecnu




H

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

Tema:

MOTPEUIHOCTD B ONPE/IETICHUU CKOPOCTH paBHA | KM/c, TO Kakoil OyAeT Ipu 3TOM MOTPELIHOCTH B
orpeiesieHu KoopaAuHaTel? CpaBHUTE €€ CO 3HAaUEHUEM painyca OpOUTHI.

CBeT UMeeT IBOMCTBEHHYIO TPUPO/LY, IO3TOMY SHEPTHUs (OTOHA MOXKET OBITH BBHIPAXKEHA ABYMS
ypaBHenusmu: E=hv u E=mc?. Halinute 0TCI01a B3aUMOCBA3b MEXKY JUIMHOM BOJIHBI,
CKOPOCTBIO CBeTa U Maccoil ¢potoHa. [lomyunte ypaBHeHue e bpoitns, 3ameHuB POTOH JTFO00M
Mukpouactuieil. [louemy KopmycKyasipHO-BOJIHOBOM JTyallu3M CBOMCTBEH TOJIBKO MUKPO-
qacTHALIaM?

Kakoe skcriepMeHTanbHOE MOATBEPIKICHUE Halllla TUIIoTe3a e bpoiis 0 BOITHOBBIX CBOMCTBAX
MUKpPOYaCTHIL?

YeMy paBHa 1e6poiineBckas JJIMHA BOTHBI 2JIEKTPOHA, JBIKYIIEr0cs CO CKOPOCTHIO: a) 6108
M/c; 6) 2187 km/c?

Yemy paBHa macca (oToHa kpacHOro cera (X=648 um)? CpaBHUTE €€ C Maccoi

snextpoHa (9,11-10% r).

Uemy paBeH ummyibc GoTOHA 171 cBeTa ¢ A=485 HM?

Dueprus dpotona paBHa 5 107 k. Haiimure JUIMHY BOJIHBI 3TOr'0 U3ilydeHus. YeMy paBHbI
JUTMHA BOJIHBI, Macca ¥ UMITYJIbC Uit poToHA ¢ 3Heprueit 6,7 rB?

Ecnu atom renus umeet suepruto 0,04 5B (sHeprust TEmIoBOro IBUKEHUS MPU KOMHATHOU
TeMIIepaType), TO Kakoi Oy/IeT COOTBETCTBEHHO JIeOpOUIIeBCKast JUIMHA BOJTHBI?

Uro Ha3bIBatoT 3Heprueit nonnzanuu? Kakas BennunHa MMeeT ¢ HEM 0IMHAKOBOE YK CIIOBOE
3HaueHue? B kakux elnHUIAX OHU U3MEPSAIOTCS?

Yemy paBHO YHCIIO BCEX BO3MOKHBIX HOHU3ALIMOHHBIX OTEHIIMAJIOB JJIs JAHHOI'O aTOMa U UTO
SIBJIICTCS IPUYMHON yBEIMUEHUS UX 3HaYeHU B paay: 11<[2<l3...?

Kak 3aBucHT BemMuynHA HOHU3ALMOHHOTO MOTEHIIMANA OT 3HAUEHUS AJIs DJIEKTPOHA IJIaBHOTO
KBaHTOBOT'O YKCJIa U YeM 3Ta 3aBUCUMOCTh 00yCIoBlIeHa?

Kak MOXHO M0 3KCIIepUMEHTANLHO HAWIEHHBIM HOHU3AIIMOHHBIM MMOTEHIIMAIaM YCTaHOBUTh
HaJIMYue B aTOME 3JIEKTPOHHBIX CJIOEB U YHUCIIO AIEKTPOHOB, KOTOpbIe OHU coaepxkat? [lokaxure
3TO, TOJB3YACH 3HAYCHHUSIMH dTUX BeluunH i Oepriumast: 11=9,3; 1:=18,2; 13=153,7 u 14,==217
3B.

Kak nomkHbl oTiInyaThest Ipyr OT Apyra HOHU3AIlMOHHBIE TOTEHIIMAIbI aTOMOB: a) HATpUS U
XJiopa, 0) Kajaus ¥ KPUIITOHA, B) Oepuiiiust u 6apus?

UTo Ha3bpIBalOT CPOICTBOM aToMa K 3JIEKTPOHY? [l KaKMX 3JIEMEHTOB 3Ta BEJINYMHA UMEET
HauOoJIblIee OJI0KHUTEIbHOE 3HAUCHHUE U JUIS KAKMX OTpULaTeNnbHoe 3HaueHue? Kakue
JKCIIEPUMEHTAJIbHBIE JAHHBIE YKA3bIBAIOT HA HEBO3MOXKHOCTh CYIIECTBOBAHUS MHOT03apSAIHBIX
MIPOCTHIX HOHOB?

Kaxko# BbIBOJ MOXHO clI€J1aTh O CBOMCTBAX 3JEMEHTA 0 3HAYEHUIO JUIs1 HETO HOHU3ALMOHHOIO
MOTEHIMAa U CPOJICTBA K AJIEKTPOHY?

Uto Ha3bIBatOT a0COJIFOTHON M OTHOCUTENBHOM 3JIEKTPOOTpULIATENbHOCTHIO? Kak 1o 3HaueHno
9TOW BEJTMYMHBI MOXKHO, CYJUTh O HAIIPABJIEHUU CMELLEHUS 3JIEKTPOHHOH INIOTHOCTH IIPU
00pa3oBaHUM CBs3EH?

UTo Ha3bIBAIOT CTEMECHBIO OKUCIEHHS 2JIEMEHTA U Y€MY paBHA MX 00Ilas cyMMa B MOJIEKYJIE U
none?

ITpu BBICOKMX MJIM HU3KUX 3HAYCHUSAX CTEMIEHb OKHCIICHUS HJIEMEHTA MOXET OBITh paBHaA 3apsay
€ro cBOOOJIHOTO MPOCTOr0 HOHA?

«XHMHYECKAasA CBA3bY»

Memoo eéanenmmnuvix cxem.




H

10.

11.

14.

MoeT 11 JUInHa CBS3H OBITh paBHOW CyMME PaJInyCcoB JIByX aTOMOB, KOTOpBIE €€ 00pa3ytoT?
[Mokaxwure 1 00BsCHUTE HA TpEMeEpe MoJieKy bl Ho, 3Has1, uto r/H/=0,053uM, a d/H-
H/=0,074umMm.

Beruncnute suepruto ¢ -csizu C-C, ecnu crangapTHas Teriota oopazoBanus C-H u3
ra3o00pa3HbIX yriepoja u Bojgopoja paBHa -2815 xJ>/momb, a sueprus o-csizu C-H pasna -
411,3 x/[x/mMomb.

Oueprus aucconuanuu HJ paBaa 298,4 x/[x/mMons. MoxxHO 1 pa3noxuth HI Ha s7eMeHTHI ipu
o6ydenun ynpTpaduoneTossiM ceetoM A =2:10710 m? Kakyro sHeprio Hao 3aTpaTuTh,4TOObI
paznoxuts 5-10° v HI?

[Touemy MakcuMasbHast KOBAIEHTHOCTH (pocopa MOKET OBITH paBHOM IATH, a Y a30Ta TaKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00bsICHUTB, TOUeMy y OONBIINHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTHIO €€ 3HAUCHHS pa3indaroTcs Ha 27

JU1sl KakuX 3JIEMEHTOB, UMEIOLIHMX 3JICKTPOHHbIE KOH(GUTypalliy BHEIIHET O CJI0s aToMa 352p2 )
482p4 , 582p5 , 681p5 XapaKTepHBbI [IepeMeHHasl YETHAs U IEpeMEHHasi HeU€THas! BaJICHTHOCTh?

Ha ocHOBaHUM pa3HOCTH 3JICKTPOOTPUIIATEILHOCTH aTOMOB 3JICMEHTOB YKQXKUTE, KaK
HU3MEHSETCA CTENEHbh NOHHOCTHU cBa3u B coenquHennsx HF, HCI, HBr, HJ?

Paccuwnraiite 3¢ ekTUBHBIE 3apsi/Ibl aTOMOB BOAOPO/Ia M XJI0pa, 00pa3yoUINX KOBaJICHTHYIO
TIONSPHYIO CBA3b, €CIU Wyken MoTeKynbl HC1 pasen 3,4-10°0 Ki'm, a jimna csasu H- C1 paBHa
1,271020 .

Kak MOXHO 06’LHCHI/ITL, YTO aMMHUaAK 1 TpI/I(bTOpI/LZ[ a30Ta, UMCHOIIINEC OANHAKOBYIO IIH-
paMUJaJIbHYIO (I)OpMy " CoACpIKAIUC aTOMBbI 2JICMCHTOB C IPUMCPHO OANHAKOBBIM PA3JIMYHUEM B
SJICKTPOOTPULIATEIILHOCTH, CYILIECTBEHHO Pa3IMUaroTCs 110 BSJIUNYUHE TUIOJIbHBIX MOMEHTOB: U
(NH3) = 0,49 « 102 Ki'm, p(NF3)=0,07-10"%° K- m?

Kak corsnacoBaTh Manyio HONSpHOCTH cBaA3H B Monekysie CO (1 = 3,33 103! Kim) co
3HaunTenbHbIM paznuareM B 90 C u O D0(C)=2,5; 20(0) = 3,5.

Jlnuna cBsizu H-F paBra 0,092 uM, a monsipHOCTh cocTaisieT 45%. Hainure W/H-F/.

. YCTaHOBUTH MPOCTPAHCTBECHHYIO CTPYKTYPY CICAYIOIIUX MOJICKYII:

COS, COCly, CF4, SiF¢%;
NHs, NO2", PH3, PO
H2S, SCla, SFa4, SO2F2;
Cl,0, ClO3™ ClO4 -, JO&™.

. IlokaxkxuTe BIMsSHUE HEMONENEHHBIX d1eKTpoHHbIX nap /HI1/ na dpopmy monekyn BrFs, SF4, JCls 7,

JFs. IIpenckaxure /3KkBaTOpHaIbHOE MM akcuanbHoe/ pacnonoxkenue HIT.

Memoo monexynaphnuix opoumaneit.
Kaxk Ha ocHoBe Teopuu MO omnpenensitor KpaTHOCTh CBA3U Mexay AByms atomamu? [IpuBeaure
MIPUMEPBHI.
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16.
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20.
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22,

23.

24,

25.

26.

27,

28.

Kak teopust MO 00BsicHSIET HEBO3MOXKHOCTh 00pa3oBaHus MoJekyn Hez, Bez, Nes.
Kax Teopust MO o0bsicHseT: a)auamaraeTusM Moiekyn Nz, F2; 6) mapamarnerusm Bz u O2.

Cocrasuts suepretndeckyro quarpammy MO gactun NO*, NO u NO™ u cpaBHHTH UX KPaTHOCTE
u Ec?

CocraBuTth 3Heprerryeckyro auarpammy MO u AO monekyist LiH Kakue opGuranu B Heit
SIBJIIFOTCSI CBSI3BIBAIOIIMMH, a KaKH€ HECBSA3BIBAIOIIUMU ?

V kakoit mosnekysibl N2 minu CO Oouibliie 3HEpIrus JUccoluanuu?

OOBsicHHTE, TOYEMY OTPBIB OJTHOTO AJIEKTPOHA OT MOJIeKyJIbl CO MPUBOAUT K OCITA0JICHUIO CBS3U
, a oT Moiekyibl NO™ k e€ ynpouHeHUto ?

Honnas cease.
Temmneparypa miasnerust CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um, Cd—0,09
HM. OOBSACHUTH pa3inyue TEMIEPATYP IIABJICHUS.

[Tpu mepexoxae ot CsF k CsJ remmieparypa riaBlieHUs KpUCTAIOB YMeHbIaeTcsi. OOBICHUTH
HaOJI0AaeMBIi X0 U3MEHEHHSI TEMIIEPATYPhI IITaBICHHSL.

OObsacHUTH HEYyCcTOMUNBOCTB rupokcu1oB Mmeau (1) u cepedpa (I).

OOBSACHHUTD C MO3UIUIA MTPEICTABICHUN O MOJISIPU3ALUU HOHOB MEHbITYI0 ycToiunBocTh AUCI3 B
cpaBHenuu ¢ AuCl.

K2CO3 mnasutcs npu 890°C 6e3 paznoxenus, Ag2CO3 paznaraercs yxe npu 220°C. O0bICHUTH
yKa3aHHOE pa3jinyue.

BaCl2 B BoaHBIX pacTBOpax quCCOLMUPYET NONMHOCTHIO, aHYCl2 mout He Aucconuupyer.
OOBsicHUTE 3TO pa3IUyKie B CBOUCTBAX COJIEH.

UYTo Ha3bIBAIOT JOMOJIHUTEIbHBIM MOISPU3AHMOHHBIM 3 pekTomM? OObSICHUTH, KaK €ro HaJnune
B coemuuennax Hy?* nemaet oxcun HYO menee ycToiunBbiM, yem okcua ZNO, HECMOTpS HA
OONBIINIA paguyc HOHA PTYTH.

Kakoe coennnenune repmuuecku 6oee ycroiunBo: a) PbCOs u CaCOz, 6) HYCls u PbCls, B)
FeClz u NiClz, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOz.

MesicmoneKkynaphnoe e3aumooeiicmeue.

29.

30.

31.

32.

Uem 00bsCHsETCS pa3HOCTH TemmepaTyp kumneHus azora (-195,8°C), kucnopona (- 183°C) u
¢ropa (-187,9°C)? Ilouemy HAMHOTO OTJIMYACTCSI OT HUX TeMIepaTypa kumenus xiopa (-34°C)?

UeM 00BSCHHUTH PAa3HYIO SHCPIrUi0 BOJOPOAHBIX CBsI3€H.

Kak n MMo4YeMy U3MCHACMCA arpe€raTHoOC COCTOAHHNE NPOCTHIX BCUICCTB IIPH KOMHATHOU
TeMreparype B psany ¢prop-iioa. Kakoe arperaTHoe coCTOsIHUE TOHKEH UMETH acTaT?

YeM 00BACHUTH, UTO TEMIIEpPATypa IUIABJICHUS BOAbI 3HAYUTENBHO BBIIIE TEMIIEPATYPbI
miaBnenus pTopoBoaopona (-83°C), XOTs AUMONBHEIH MOMEHT MONeKy T Boisl (0,61:107%°
Ki-m) MenbIne, uem mMonekynsl HF (0,636-1072° Kinm).




Tema: «CTpoeHHe 1 CBOHCTBA KOMILJIEKCHBIX COEIUHEHUID)
1. Kaxkue coequHeHNsT MOKHO OTHECTH K KOMIUIEKCHBIM?

2. Tlomb3ysich MOJIOKEHUSIMA KOOPAWHAIIMOHHOM Teopuu BepHepa naiite onpeneneHus clieayonmuM
MOHATHSIM: a) KOMIUIEKCO00pa3oBaTellb, 0) IUraHIbl, B) KOOPIUHAITMOHHOE YUCIIO
KOMILIEKCO0Opa3oBatess, T') BHyTPEHHSS M BHEUTHAA c(epa KOMILIEKCa.

3. Kak onpezensitorcst 3apsii KOMIUIEKCHOTO HOHA U CTENIEHb OKHCICHUS KOMILIEKCOOOpa3oBaTes?

4. Kakas cBsI3b MEX]ly CTPOCHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K
KoMIUIeKkcooOpa3zoBanuto? [IpuBeanTe mpuMepsl TUMTMYHBIX KOMILJIEKCOOOpa30BaTeei.

5. HpI/IBe,I[I/ITe MMPUMCPbI TUIIUYHBIX JIMTAHOOB. Kaxkmne JIMraHAbI Ha3bIBaAlOTCI MOHOACHTAaTHBIMU U
KaKHe HOJ'II/II[eHTaTHBIMI/I?

6. Kakoe BiusHHE JOHKHO OKa3bIBaTh Ha 3HAYEHUE KOOPIMHAIIMOHHOTO YHCIa YBEIMUCHUE
paauyca u 3apsaaa: a) KoMIuiekcooopaszoBarens, 0) nuranaos? Kakum cOOTHOLIEHHEM IBYX CHIL,
JEHCTBYIOIUX MEXKAY IEHTPaIbHBIM ATOMOM M JIMTAHJIAMU U MEXKy CAMUMU JIMTAaHAAMH,
oTpeeNsieTcss KOOPAUMHALUOHHOE YHCTI0?

7. HpI/IBe,I[I/ITe IMPUMCPbI KOMIIIICKCHBIX COG,Z[PIHGHPIIZZ

1) ¢ KOMIUJIEKCHBIM aHHOHOM,
2) ¢ KOMILICKCHBIM KaTHOHOM,
3) SABISIOIIMXCS HEDIIEKTPOIUTAMH.
JlaiiTe UM Ha3BaHHE.
8. JlaiiTe ompenencHUe U MPUBEIUTE IPUMEPBI OCHOBHBIX THIIOB KOMITJIEKCHBIX COCTUHEHHH.

9. VYkaxute OCHOBHBIE BHUAbI U3OMCPHUHU KOMIIJICKCHBIX COGﬂHHeHHﬁ. HpI/IBeI[I/ITe IIPpUMCEPBLI.

10. Kak ¢ mo3unuii MeTo1a BaJICHTHBIX CBsi3€il 00BACHUTH 00pa30BaHUE CBA3EH MEXTY
KOMILIeKcooOpa3oBaresieM U turangamu? Kakue opOUTamy EHTPaIbHOTO aToOMa MOTYT
OJTHOBPEMEHHO y4acTBOBATh B 00pa3zoBaHMHU cBsizel? Uem 3To onpenensercs?

11. Kakyro reoMeTpu4ecKkyro KOHPHUTypalHo UMEeT KOMIUIEKCHBIA MOH NP 3HAYCHUN
KOOP/AMHAIIMOHHOTO YKcIia KoMIiekcooOpa3oarens 2, 4, 67 YKaXuTe COOTBETCTBYIOIINE THUIIBI
ruOpuIU3ay OpOUTaIEH.

12. Kakue KOMIIJIEKCHbIE COEIMHEHHSI HAa3bIBAIOTCS BHEIIHEOPOUTAIBHBIMU U
BHYTpHOPOUTANBHBIMU? UeM 00BICHAETCS UX pa3inyHasi IPOYHOCTH?

13. ITo kakMM SKCHIEpUMEHTAIBHBIM JJAHHBIM HAaXO/AAT YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB B
koMmIuiekcax? IlpuBenure npuMepsl.

14. Kakne KOMIIJIEKCHl Ha3bIBAIOT BEICOKOCITMHOBEIMM 1 HU3KOCITMHOBBIMU? Y KaKUTE napamMeTpHhl,
KOTOPBLIC ABJIAIOTCA JIS1 HUX O6IJ_II/IMI/I " pa3JINYHbIMHU.

15. Kakas Teopus nosiy4usia Ha3BaHWE TEOPUH KpUCTaIndeckoro nosyst? Yem oTinyaercs oHa OT
metona BC?

16. Uto Takoe sHEpTHUs pacHIeTUICHUs KPUCTAIUTMYSCKAM T0JIEM, OT Yero oHa 3aBUCHT? Kakue




17.
18.
19.
20.

21.

22.

23.

24,

25.

Tema:

10.

11.
12.

(hakTOpHI OMPENETAIOT OJ0KEHUE JIMTAH/Ia B CIEKTPOXUMHYECKOM psTy?

Kax TKII 00BsicHA€T 3aKOHOMEPHOCTH U3MEHEHHUST YCTOMYMBOCTH KOMITJIEKCHBIX COCTUHEHUN?
Hcxonst u3 TKII, 00bSICHUTE OKPACKY KOMIUIEKCHBIX COSAMHEHUH.

UYro ABIISIETCS KOJIMYECTBEHHONW XapaKTEPUCTUKON YCTOMYMBOCTH KOMILJIEKCHBIX

HOHOB?

KakoBo cooTHoIeHNE MEXKIy 00IIei KOHCTAaHTOW HECTOWKOCTH M KOHCTaHTaMH,
XapaKTEepU3YIOIIUMHU OT/EIbHBIE CTAIUN IIPOLECCA TUCCOLMALNN KOMIUIEKCHOIO HOHA?

Kakoe BimsiHuE OKa3bIBaeT KOMILJIEKCOOOPa30BaTeIb Ha CBS3H B KOOPAMHUPOBAHHBIX OKOJIO HETO
monekymnax H,O u NH3?

HpI/IBe,I[I/ITe IIPUMEPEI, MMOKa3bIBAIOMIUEC BIIMAHNE KOOPAUMHALIMNA HA OKHUCIIMTCIIBHO-
BOCCTAaHOBHUTEIIbLHEIE CBOMCTBA KOMHJ’ICKCOO6pa3OBaTCJ'I$I.

CocraBbTe KOOpAUHAIMOHHBIE hopMmyJibl ciaenyromux coeauternii: 2NHsCl-PtCls, KoC204
‘CuC204, KCI-AuCls, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SOa4)>.

Boansiii pactBop nepsoro nzomepa cocrasa Pt(SO4)(OH)2:4NH3 umeer pH =7, a 0,1 M pactBop
Broporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbraram omnbiTa COCTaBbTE KOPIUHALIMOHHBIE
(bopMyIibl 000UX H30MEPOB.

«Havayia XuMH4eCKOH TepMOJIMHAMHUKI)

Ha kakyto BenMuuHy OTJIM4AETCS U3MEHEHUE SHTAIBIIMU OT U3MEHEHUs BHYTPEHHEN SHEPrun
cuctembl? B kakux cinydasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHHUE SHTAJIBIIUY CUCTEMBI OT TEMIIEPATyphl?

Kakue cucreMbl Ha3bIBalOT KOHJEHCHUPOBaHHBIMU? [louemy 11 HUX OOBIYHO OIYCKarOT
orpaHuvYMBaronIe yciaosus V=Const u p=const?

Kakoii 3aK0H sIBNIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumMuu? Jlaiite ero popmMyaupoBKy.
[Tepeuncnure ciencTBus, BhITEKaONMeE U3 3akoHa ['ecca. it Kakux onpeneseHnii OH|
HCIIONB3YIOTCSA B TEPMOXUMHUYECKUX pacyueTax?

Cornacno npunnuny beptno (1867) xumuueckue peakiiuu caMOpPOU3BOIBHO MPOTEKAIOT B
CTOPOHY BBIJICIIEHUS TEIUIOTHI, T.€. B CTOPOHY YMEHBILICHHS SHTAIBIINUU. SIBISIETCS JIU 3TO
MPaBUJIO OOIIUM WJIH OTpaHUYEHHBIM?

Kaxoii pyHKIIMEH COCTOSIHUS XapaKTepru3yeTcsl TEHIEHIUS CUCTEMBI K IOCTH)KEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJlbHas Oecriopsi-
JIOYHOCTb paclpeeseHus: 4acTul?

B n3onmpoBaHHOI cucTeMe Bce caMONPOU3BOIbHBIE IPOIECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus Oecrniopsiika. Kak u3MeHsieTcst Ipu 3TOM SHTPOIHUS ?

Kak u3MeHsieTcst JHTpOIUs CUCTEMBI 32 CUET MPSIMO U 0OpaTHOM peakiuii IPU CUHTE3e
amMmMuaka?

Kax n3mensieTcst SHTpOIUS CUCTEMBI C TIOBBIILIEHUEM TEMIIEPATYPbl, B PEaKLIUSIX CUHTE3a U
pa3JioKEeHUS BEIIeCTB?

Kaxk BnusieT Ha SHTPOIUIO CHCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOTYKTOB?

Kax u3mensieTcst 3HTpOIUs CUCTEMBI IIPU UCIIAPEHUU, KOH/ICHCAIlUH, YBEIIMUEHUH J1aBJICHUS,
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Tema:

¢ba3oBbIX mepexonax?

[Touemy mpu MIaBJIEHUH BELIECTBA TEMIIEPATypa OCTAETCS MOCTOSHHONW HECMOTPSI HA TO, YTO B
3TO BpeMsl TEIJIOTa K CUCTEME MOIBOIUTCS?

Kakumu oTHOBpeMEHHO JCHCTBYIOMUMHE (DaKTOpaMu onpeensieTcs HalpaBIeHHOCTh
XUMHUYECKOTro mporecca?

Kakyro TeHIeHITNI0 CHCTEMBI BRIPAXKACT: a) SHTAIBIUKHHBIN (aKkTop, 0) SHTPONUKHEIN dakTop?
Kakas ¢pyHKIMS COCTOSAHUS CUCTEMBI JJaeT KOJIMUYECTBEHHYIO XapaKTePUCTUKY OJJHOBPEMEHHOTO
BIIUSIHUS TOTO U Apyroro gakropa? KakuMm ypaBHEHHEM ATO BbIpayKaeTcsi?

Uro Ha3wiBaroT 3Hepruei [ m66ca? Kakum o6pa3om nsmenenue 3toi BenmnuuHbl (AG) ykaspiBaer
Ha TEPMOJAMHAMHUYECKYIO BO3MOXKHOCTbh MJIM HEBO3MOKHOCTH CAMOTIPOU3BOIBHOTO MPOTEKAHUS
nporecca? Kakoe 3nauenue AG omnpenensier paBHOBECHOE COCTOSTHUE CHUCTEMBI?

ITpu kakom cootHomennu AH u TAS: a) cucrema HaXOIUTCA B PaBHOBECUH, 0) XUMHUECKUH
MIPOLIECC HAMPaBJIEH B CTOPOHY AK30TEPMHUECKOM HIIM SHIOTEPMUYECKON peakuu?

Uem 00bsACHAETCS BO3MOXKHOCTh SHIOTEPMUUECKHUX PEAKIMI U TOUYeMy OHa BO3PACTaET C
yBEJIMYEHUEM TeMIIepaTypbl?

DHTaNBIUIHBIM WM SHTPOIMHHBIM (PaKTOPOM OIpeIesieTCs HAallPaBIeHNe XUMUUECKUX
peaxkuuii Ipyu o4YeHb HU3KHUX TemrepaTypax?

[Touemy npu HU3KUX TEMIIEpaTypax U B KOHJCHCUPOBAHHBIX CUCTEMaX BO3ZMOKHOCTh
IIPOTEKAHUS PEaKUil OIpeiesieTcs B OCHOBHOM TOJbKO 3HakoM AH? Cornacyercst 1 310 €
npuHuMnom bepriao?

B03M0KHO 111 caMONIPOM3BOJILHOE IPOTEKAHUE TIPSMON PEAKIIUH, €CIIU TPH TTOJI0KUTEITHHOM
3naueHun AS: a) AH>0, 6) |AH|>|TAS|?

CrannmaptHas Teriora oopazoanust NHz u PH3z paBna coorBerctBeHHO —46,2 1 +5,0
k/[x/Monb. Kakoii criieqyeT cienarh BBIBOJ U3 3TUX JTAHHBIX 00 OTHOCUTEIBHON YCTONYUBOCTH
mouekyn NHz u PH3?

[Ipu cxxuranum rpadura odpazoBaiicst okcun yraepona (IV) maccoit 8,86 r. Beraucaure Temiory
obpazoBanus CO2 u3 anemenToB. TermmoBoi agdext peaxmm AH=-79,2 xJIx.

CrangaprHas Teruiora oopazoBanus MgO (k) u CO2 (T) cooTBeTcTBeHHO paBHa — 601,8 1 —
393,5 xJIx/monb. Termora pasznoxenus MgCOs va MgO u CO2 AH=+100,7 x/[»x/Mob.
Vcnonb3ys 3TU AaHHBIE, HaluTe TemoTy oopasoBanuss MgCO3 U3 31eMeHTOB.

«KuHeTHKAa U MeXaHN3M XMMHUYECKUX PeaKiuiny
Peakmmst unet mo ypaBaeHuto 4NHs +50,=4NO+6H>0. Kak u3aMeHHTCS CKOPOCTh PEaKII|H, SCITH
YBEJIMUUTH 1aBJICHUE B 2 pa3a?

Peaxmust mexy BemectBamMu A u B Beipakaetcs ypaBHenneM 2A+B=2C. Havanpnas
KOHIIeHTpanus BemectBa A paBHa 0,3 Moib/1, a BemectBa B — 0,5 mons/n. Koncranra ckopo-
cTu peakiuu pasHa 0,8 n2/Monb?mun. PaccunraiiTe HauaIbHYIO0 CKOPOCTh MPSAMOM PEaKIUd 1
CKOpOCTh MO0 UCTEUEHUH HEKOTOPOTr'0 BPEMEHH, KOTJja KOHIIEHTpAallKs BEIeCTBA A yMEHBIIAeTCs

Ha 0,1 MOIIb.

Paznoxenne N2O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TeMIIEpaTypax MpoTeKaeT Mo
ypasuenuio: 2N20=2N,+0, KoHcTaHnTa cKopocTH JIaHHOM peakiuu pasHa 5-10™ n/MoibMuH npu
1173 K. Hauanbnas konunentpauuss N20 3,2 monw/n. Onpenennte CKOPOCTh peakiiuy MpH
3aJJaHHOI TemIepaType B HaualbHbII MOMEHT U B TOT MOMEHT, Koraa pa3yoxutcs 25 % N20O.

Peaxnus unet no ypaBaeHuto 2NO+02=2NO.. HauanbHble KOHIEHTPALUHN pearupyrommx
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BertectB ObutH (MOJB/11): C(NO)=0,8; C(O2) =0,6. Kak u3MeHHUTCS CKOPOCTh PEaKIIUH, €CIIH
KOHIIEHTPAIIMIO KHCIIOpOoia yBeNu4IuTh 10 (0,9 MOJIB/JT, 2 KOHIIEHTPALHIO OKCHa a3oTta Ao 1,2
MOJIb/T?

Jlokaxute, 4TO peaklus B3aUMOAEHCTBHSI MypaBbHUHOIO aJbJAETHAA U IEPOKCUIA BOJIOPOIA C
0o0pa3oBaHMEM MYPaBBHHOMN KHCIOTHI U BOJIBI SIBJISIETCS] peaKkIieil BTOPOro MopsiAKa, €Cli 4epes
2 4y mocie Havala peakius 3aBepiuniachk Ha 50 %, a uepe3 2 4 40 MUH KOHUEHTpaLus
MypaBbHHOM KUCIOTHI cTana 0,285 mons/n. Mecxoausie konuentpauunu HCOH u H202 onu-
HakoBbI U paBHbI 0,50 MOTB/I1.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLIMU IEPBOT0 MOPSAKA, YUUTHIBAs, UTO 32 25 MUH
peaxkuus npoxo uT Ha 25 %, T. €. mpopearupoBaa YeTBEPTask 4acTh BELIECTB.

KoHcTaHTa CKOPOCTH peakIiy MepBoro nopska passa 2,5-10° ¢ 1. Kakoe xonmdectno
OCTaHeTcsl HenmpopearupoBasiuM yepe3 10 u nocne Havyana peakuuu? HavanbHas KOHIIEHTpaLMs
paBHa 1 Mo/

CKoJIBKO BPEMEHH HEOOXO0IUMO ISl MPOX0oxKaeHus Ha 60 % peakunu BTOPOTO NOpsIKa, €CIu
IIpH TOi ke TemnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble KOHIIEHTpAUU
MCXOJIHBIX BEIECTB OJIMHAKOBBI M PABHBI 2 MOJIB/JI.

Koncranra ckopocTt HeKOTOpO# peakiuu nipu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haiinute TemnepaTypHbIil KO3(hGUIMEHT CKOPOCTH PEAKIIHH.

Bo ckoJIbKO pa3 yBeIU4HUTCA CKOPOCTh pacTBOpeHus xeine3a B 5 %-noit HC1 npu nossimenuu
TeMIlepaTypsl Ha 32°, eciiu TeMIepaTypHblii KOOQPUIUEHT CKOPOCTU PACTBOPEHHUS paBeH 2,87

ITpu 393 K peaknus 3akaHunBaercs 3a 18 MmuH. Uepes ckoJIbKO BpEeMEHU ATa PeaKiius
3akoH4MTCS npH 453 K, eciiu TemmneparypHblit K03 (HUIUEHT CKOPOCTH peakuu paBeH 37

Omnpenenurte TemMnepaTypHblid KO3()OUIIMEHT CKOPOCTH peaKkIuu, €ClIi MPHU MOHMKEHUU
TEMIEpPATyphbl, Ha 45° peakuus 3aMeINIIach B 25 pas.

KOHCTaHTBI CKOPOCTH PeaKIiH MepBoro nopsaaka rpu 288 u 325 K cooTBeTCTBEHHO paBHbI 21072
1 0,38 c. KakoBbl TeMnepaTypHblii K03((HIMEHT CKOPOCTH 3TOM PEakIuu ¥ KOHCTaHTa
CKOPOCTH 3TO# peakuuu npu temneparype 303 K?

ITpu HEeKOTOPOI TemmepaType KOHCTaHTa PABHOBECHS TEPMUYECKOM TMCCOLUAINN
N204=2N0O2K=0,26. PaBHoBecHas koHueHTpaus NO2 paBHa 0,28 Mmomb/n. Berunciaure paBHo-
BECHYIO U NnepBoHavaibHylo KoHIeHTpauuu N2Os. Kakas maccoBas ons B % sToro BeriecTsa
MIPOAUCCOLIMUPOBAJIa K MOMEHTY YCTaHOBJIEHUS! paBHOBECHs?

[Tpu cunTese pocrena nmeer mecto paBHoBecue peakuuu Cl,+CO=COCI2. Onpenenure
MCXO/IHbIE KOHIIEHTPALIUH XJIOpa U OKCHIA YIIIEPOa, €CIH PaBHOBECHBIE KOHIIEHTPAIIMH PABHbI

(Moxs/): C(Clp) = 2,5: C(CO)=1,8; C(COCI)=3,2.

Xummyeckoe paBHoBecue peakiun COCl=CO+Cl; yctaHOBHIOCH IPH KOHIIEHTPALIUSIX
pearupyromux Bemiects (Mosb/n): C(COCI)=10; C(CO)=2; C(Cl2)=4. B paBHOBecHYI0O CUCTEMY
n00aBUIIM XJIOp B KoJimuecTBe 4 Mouib/1. Onpeienute HOBble PaBHOBECHBIE KOHLIEHTPALIMU




18.

19.
20.

Tema:

10.

11.

12.

13.

14.

15.

16.

17.

18.

pearupyronux BEeUeCTB MOCIE CMEIEHUS] PaBHOBECHS.
PaBHOBecHBIE KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIIHUX B PEAKIIMU

CH3COOH+C2HsOH=CH3COOC,Hs5+H20 paBubI (Moas/n): C(kucinotsr) = 0,02;
C(crmupra) = 0,32; C(3dwupa) = 0,08; C(Boap1)=0,08. Kakumu cTanu paBHOBECHBIC KOHIICHTPAIIUH
MoCJIe CMEIEHUS] paBHOBECHS BCIeICTBUE yBennueHust KoHIeHTpanun CoHsOH B 4 paza?

«PacTBOpBI»

Kakue BemecTBa Ha3bIBalOT 3J1EKTPOIUTaMuU? HeM OTIMUaOTCs UX BOAHBIE PACTBOPHI OT
pPacTBOPOB HEANEKTPOIUTOB?

Yro Ha3bIBAIOT M30TOHUYECKUM K03 durrenToM i? KakoB ero (pm3nuecKkuii CMBICT U METO/IbI
JKCIIePUMEHTANBbHOTO onpeeneHust? OT kakux (GaKTOpOB 3aBUCT 3HAUYCHHS 17

Kakumu ycinoBusiMu onpeaessieTcss BOSMOKHOCTD JIEKTPOIUTUYECKOM TMCCOIMAIINN BelecTBa?
Kakas BenMumHa xapakTepu3yeT HOHU3UPYIOILYIO CIOCOOHOCTh pacTBopuTens? [lokaxure
MEXaHU3M pacra/ia YaCTHIl PACTBOPEHHOI'O BEILECTBA HA HOHBI.

Byner nu oMHAaKOBOM AIeKTpUYEeCcKasi IPOBOJAUMOCTb BOJIHBIX U CIIMPTOBBIX PACTBOPOB OJHOTO
Y TOTO K€ BEIIECTBA MPU OAHOM U TOH ke KoHIeHTpanuu? OObsICHHTE.

Kakue Benn4MHbI SIBIISIOTCS KOJTMUECTBEHHOM XapaKTepUCTUKOMN Mpoliecca 3IeKTPOIUTHUECKON
nuccouuanuu? Jlaite ux onpexaeneHus. Kakyro U3 HUX U HoYeMy Ha3bIBalOT IIOCTOSIHHOM
BEJTUYUHON?

Ha xaxue rpymnmbl yCIIOBHO AETIST JIEKTPOIMUTHI 110 BETMYMHE CTETICHN UX JUCCONUALINU?
[IpuBenuTe mpuMepsl MPEACTABUTENEHN TUX IPYILIL.

Kak 1 noyemy BiIuseT Ha CTENEHb JUCCOLMALIUMY CIa00r0 3JIEKTPOJIUTA BBEJCHHUE B €T0 PACTBOP
OJTHOMMEHHOI'0 MOHa U paz0aBiieHue pacTBopa’?

ITouemy KOHCTaHTa AJIEKTPOIUTUUECKOM TUCCOLMALINY sIBiIgeTCs OoJiee yno0HOM xa-
PaAKTEpUCTUKOM JEKTPOJIUTA MO CPABHEHHUIO CO CTENEHBIO TUCCOLMALINN?

Kak Bnusier Ha pacCTBOPUMOCTH BEIIECTBA BBEICHUE B €r0 HACKHIIIIEHHBII PAaCTBOP OJTHOMMEHHOTO
nona?

B kakux ciydasix IpOUCXOIUT PACTBOPEHHE OCATIKOB ¢ 00pa30BaHHEM KOMILIEKCHBIX
COEIMHEHU?

Beimaset 1 0cagok MpH CIMBaHKK HackleHHBIX pacTBopoB: SrCl2 u CaSO4; CaCly u SrSO47?
B kakoii mocienoBaTenbHOCTH JIOJKHBI BBINAIaTh OCAJIKH, €CIIM K pacTBOPaM, COAEpKaIluM
nonsr: 1) Ca?*, Ba?*, Sr** u 2) CI', I', Br, noctenenHo npu6apiaTh: K neppomy pactBop NaSOs,
a ko BTopoMy pactBop AgNO3?

Kakas u3 aByx coneit 6ombIe pacTBOprMa U BO cKoJibKo pa3: CaSO4 nunn BaSO4, BaCOs3 nm
SrCOs, Pbl, unu PbCl,?

OcraneTcs v nmpo3paunbiM GuiIbTpat u3-mox ocaaka PbClo, eciu k Hemy 1006aBUTH pacTBOp
nonuaa Kkajaus?

B nackimenHoM pacTBope Phl, kornenTpamms noaua noxos pasna 1,3-10° mons/n. Haiinure
KOHIIEHTpaIHIo HoHOB Pb?* B 5TOM pacTBope.

B naceimennom pactsope Mgz(PO4)2 o6bemom 10 11 comepxutcst contb Maccoit 3 r. Beramcaure
€e pacTBOPUMOCTh M HalIUTE MOJIAPHBIE KOHIEHTPAIMK KaX/I0r0 HOHA B 3TOM PacTBOPE.

YeM orpeernsercsi CTelneHb CMEIEHUs] pAaBHOBECHS IUCCOLMAIIMN BOJIBI IPU PACTBOPEHHUH B HEM
COJIH, CITOCOOHOM K THAPOITH3Y?

Bcerna nu HeMTpabHOCTH pacTBOpA COJIM YKa3bIBAET HA OTCYTCTBUE THIpoau3a? OObsCHUTE.
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20.

21.

22.

23.

24,

25.

26.

27.

Tema:

. i pacTBOpOB Kakux cosiell pH nMeeT Takoe ke 3HaueHue, Kak Juist BoAsl? Ilokaxure 310 Ha
npumepe NaCl u CH3COONHa.

Kakue u3 coseil He noaBepraroTcs ruaApoIn3y, U €CiIH MOABEPratoTCs, TO [0 KAKOMY THILY:
K2S04, NazSe, BaS, RbNOs, ZnCh, K2SO3, KCIO3, HCOOK, NaC104, KBrO?

Jlnst kakoii conu pH pactBopa 6yner umethb 6osbiiee 3HadeHne: NaNO3 wmm NaNO2, CH3COOK
nau CH3COONHg4, KCIO uau KCI03?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(HATOB, CYIb(PUTOB U CYIbGUAOB HIETOUHBIX
METAJIJIOB 110 UX CIIOCOOHOCTH K THIPOJIU3Y.

Kakue 11Be paBHOBECHBIE CUCTEMBI B PaCTBOpPaX KHUCIIBIX COJIEH ONPENEISIIOT 115 HUX 3HaUCHHE
pH? Uro sBnsieTcs npuurHOi menounoi cpeasl st pactBopoB NaHCO3 u kucnoit st
pactBopoB NaHSO3?

Jlig Kakux coJied THUIPOIN3 IPOXOAUT CTyNeHAMU? YeM onpeensercs uX YUcio U Kak
WU3MEHSETCA NHTEHCUBHOCTD TUAPOJIN3a OT NEPBOM CTYNEHU K MTOCIEIHEN?

[Touemy manuHoBas okpacka (eHosrargerHa B pacTBOpE aleTaTa HaTpusi CTAHOBUTCA OoJiee
WHTEHCUBHOMW MPH HAarpEeBaHUU PACTBOPA U CHOBA OJIEIHEET MPH €ro OXJIAKACHUN?

OObscHUTE TPUYUHY U3MEHEHUS CTEIIeHH TUAPOIIU3a COJIeH MpU HAarPEBAaHUU HX PACTBOPOB,
OCHOBBIBASICh Ha 3aBUCUMOCTH JIUCCOLMALIUN BOJbI OT TEMIIEPATYPBHI.

UTo Ha3BIBAIOT KOHCTAHTOM ruiposin3a Ke. 3aBUCHUT JIM 3Ta BEJIMYUHA OT: MPUPOJIBI COJIH,
KOHLIEHTpAaLlMU pacTBOpa, TemrnepaTypsl? Uem onpezensercs 00iblliee WIK MEHbLIEEe 3HAaUEHNE
K2 nuig pa3nuuHbIX comeit?

«OKHCJINTEbHO-BOCCTAHOBHUTEIbHbIE PEAKIMH U 3JIEKTPOXUMHYECKHE PO EcChD
[TokaxuTe yCIOBHOCTD TEPMHUHOB «IIPHHUMAET» M «OTAAET» JIEKTPOHBI IIPH OTIPEICTICHUN
(GbyHKIMH OKHCIHUTENS U BoccTaHOBUTENS. [loueMy Takasi yCIOBHOCTh BO3MOYKHA?

UTo HaA3BIBAIOT CONPKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM AP0 U CKOJIBKO UX JIOJKHO
Y4acCTBOBATh B OKUCIUTEIbHO-BOCCTAHOBUTEIILHON peakunn? Uemy COOTBETCTBYET Kaxaas u3
HUX?

UTo Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTENbHBIMU KO3 hrninenTamu? Kakue mMeTo bl
CYLIECTBYIOT JUIsl UX ompeneneHus? [lokakute CymHOCTh KaX/I0T0 U OObSICHUTE, B KAKUX
CIIy4asix ¥ MIOYEMY OJMH U3 HUX IIPEANIOYTUTENBHEE IPYTOTO.

MeHSI0TCS MIIN OCTAIOTCSI IOCTOSIHHEIMU 3apsaa u aTOMHEII COCTaB HOHOB, Y4aCTBYIOIIIUX B
OKHUCJIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKum{x? Bo3MoxkHO MMPpEBpaAIICHUEC ITPOCTOT'O HOHA B
OKCOaHMOH WJIK 00paTHBIN mporiecc?

Ecnu kucnora, B3siTast B M30bITKE, y4aCTBYET B pEAKIIMU KaK OKUCIUTEIb WM BOCCTAHOBUTEID,
TO COBIAJAET JIH 7Sl Hee KO (OULIMEHT B MOJIEKYJIIPHOM YPAaBHEHUHU PEAKIUH C OKUCIUTEIbHO-
BOCCTaHOBUTENIbHBIM? Pazbepure 3TH ciaydan Ha mpUMepax B3aUMOJCHCTBUS: MEIU C
pa30aBIeHHON a30THOM KUCIOTOM, COMSTHON KUCIOTHI C IUXPOMATOM KaJHsl.

OObscHUTE TPUYUHY PE3KOTO PA3INYHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB IBYX
MetaiioB 1 rpynnsl [IC, Haxondmmxcs B 5-M nepuoze.

Hanmmmre ypaBHEHUS NOJTypeaknuii 1 MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS, KOTOPBIMU MOTYT
OBbITh BBIPAKEHBI MPOIIECCHI OKUCIEHUS M BOCCTAHOBJIEHHUS B BOJHBIX pacTBOpax, UAYIIHUX IO
CJIIEYIOLUM CXEMaM:




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

KC10 + KJ + H2SOs—
KBiOs+ HC1 — BiCls+
KC103+ KNO2—KC1 + ...
KCIO + KJ + H.O— KC1 +

Ilokaxxute BIUSHHIE CpCabl Ha MPOTCKAHNUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pealcunﬁ Ha
IMpUMEPC U3MCHCHUA OKHCIIUTEIILHOM €MKOCTH IEpMaHraHar - “OHa.

Kakumu kuciaoramu MOXHO ITOJIb30BaThCA IS CO3AHUS CPEIbI IPU IPOBEACHUN Red-Ox
peaknuii? [louemy ¢ 3TOH TENBIO MPUMEHSIOT OOBIYHO Pa30aBJICHHYIO CEPHYIO KUCIOTY?

CriocoOCTByeT U KHCIiasi Cpefia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKUCIUTEILHOMY
NEUCTBUIO OKCOAQHHUOHOB?

3J1el<mp00mﬂe nomenHyuajibl U Hanpaejienue oxucvmmeﬂbuo-eoccmauoeumeﬂbnbtxpeakuuﬁ
Kakne oKHCIHUTEeIbHO-BOCCTAHOBUTEIIHFHBIE CUCTEMBI Ha3bIBAIOT TreTepo- U roMoreHasMu? Yrto
SABJIACTCA HpPI‘-IPIHOﬁ BO3HMKHOBCHHA CKadKa ITIOTCHIMAJIa B CUCTEMax IICPBOIo THIa? Ynaercsa mm
OKCIICPUMCHTAJILHO OIMPCACIIUTL €TO a0COJIIOTHOE 3HA4YCHUEC, OTHOCHUTCIIbHOC 3HaueHue?

Yem JOJDKHBI OTJIMYAThCA APYT OT Apyra ABE OKUCIIUTCIbHO-BOCCTAHOBUTCIILHBIC CUCTEMBI IJIA
TOTO, YTOOBI KX MOYKHO OBLIO HCIIOJB30BATh IIpH COCTABJICHNWU I'aJIbBAHUYCCKOT'O aJIeMeHTa?

Kakyto nHdpopmaruio coaepkut 31eKTPOXUMUYECKUHN psiJ] CTaHAAPTHBIX 3JIEKTPOIHBIX
MIOTEHIIMAJIOB O cpaBHUTENbHOM akTUBHOCTU BD n OD mertannos? Ilouemy oH naet Bo3-
MOKHOCTb oLeHUTh D/C raabBaHUUYECKHUX JIEMEHTOB, COCTABJIEHHBIX U3 JIFOOBIX Map METAIOB?

[TodyeMy BOJOPOJIHBIH JICKTPOJI B ITAPE C METHBIM IMTOIYdJIEMEHTOM SIBIISIETCS aHOJIOM, a B TIape C
I[IAHKOM - KaTtoaom?

N3 getrpipex metamioB Ag, Cu, AU 1 Sn BeIOEpHUTE Te Mapbl, KOTOPBIE TAIOT HAUMEHBILYIO U
Han6omb11yI0 D/1C cocTaBneHHOT0 U3 HUX TajlbBaHUYECKOIO DJIEMEHTA.

ITo kako#t popmysie MOXKHO HAMTH 3JIEKTPOAHBIA MOTEHIIMAT METalljIa MU JTI0OBIX TEMIIEpaType
Y KOHLIEHTPAIMK PacTBOpa €ro COJIM, €CIIU JIJIsl Hero u3BecTHO 3HaueHue (G°? [Ipu kakux
YCIIOBUSAX Q=(°?

Kakue n3ameHneHus KOHLICHTpaI_[I/Iﬁ pacTBOpPOB coJjieii Ha QJICKTPOAC-OKUCIIUTEIIC U DJICKTPOAC-
BOCCTAHOBHUTECIIC ITPUBOJAAT K YBCIIMUCHUTIO U YMCHBIUICHUTO 3[[(:9

T[Touyemy B KadecTBe oKUcIUTeNs ucronbsyercs xpoM \VI\ B coctase nona Cr207%, a He B cocTaBe
nona CrO4%, u nouemy okucienue xpoma M\ 1o xpoma \VI\ mposoautes B menounoit cpene?

Inexkmponus. Koppozus memannoe
Kakue snexkTpoxumMudeckue mpolecchl MPOTEKAT Ha AIIEKTPOIaX MPH IIIEKTPOIU3E PACILIIaBOB
anekTponutoB? [IpuBeauTe nmpumepsl.

M3 xakux IMpONneCcCoOB ClaracTes 06]].[3.51 peaknud SJICKTPOXUMUUCCKOTO PA3JIOKCHHUA BCIJ_ICCTBa?

Yem oTImyaeTcs QJICKTPOJIN3 BOAHBIX PACTBOPOB SJICKTPOJIMUTOB OT JJICKTPOJIN3a UX paCHJ'IaBOB?
Kakue nons u MOJICKYJIbI, HAXOAAMUCCA B BOAHBIX PACTBOpAX colei MOTYT BOCCTAaHAaBJINBATbCA
Ha KaToJd€ U OKUCJIATHCA Ha aHone? Hamuiure YpaBHCHUSA COOTBCTCTBYIOIINUX peaKL[PIfI.




22. Ilpu KakuX YCIIOBHSIX U M3 KaKUX COJIEH, BO3MOXKHO, MOIYYUTh C TIOMOIIBIO 3JEKTPOJIN3a
OJIHOBPEMEHHO ILEJ10Yb U KUCIOTY?

23. [laiite popmMynupoBKy 3akoHOB Dapajies 1 UX MaTeMaTH4YeCKUE BbIpakeHHsl. YTO Ha3bIBAIOT
guciom Papanes F? UeMy paBHa 3Ta BeIMYMHA B KYJIOHaX U ammep-yacax?

24. Beerza Jin Macca BBIISIHMBIIECTOCS Ha 3JICKTPOJIE BEIIECTBA COOTBETCTBYET KOJINYECTBY
HPOLIEANIEro Yepes3 dIEKTPOIIUT dJIeKTprudecTBa? SIBIseTCs 1M ATO HAPYIICHHEM 3aKOHOB
dapazes? Uto Ha3bIBAIOT BHIXOJIOM 110 TOKY \BT\?

25. Ipu snexrposmse pactBopoB AGNO3, CuSO4, BiClz, Haxoasmuxcs B OCIea0BaTEILHO
COEIMHEHHBIX 3JIEKTPOIU3EPAX, BHIAEINIIOCH 5,41 cepeOpa. Halinure Maccy BbIIEIMBIINXCS TIPU
3TOM MEJH U BUCMYTA.

26. OMHAKOBO JIM OTHOIIEHHE K KOPPO3UH TEXHUYECKOTO M XMMUYECKH YicToro Meraia? Yem
BBI3BIBACTCSI KOPPO3HsI OOBIYHOM CTaNu?

27. CoBnajiaet JId CPaBHHUTEIbHAS OLICHKA CITIOCOOHOCTH K KOPPO3HUH JKeJIe3a U aIFOMUHHMS 110
3HAYEHUIO UX CTAHJAAPTHBIX 3JCKTPOIHBIX IOTECHIIHAIOB U 10 UX MTOBEJACHUIO B KOHTAKTE C
BOIOM?

28. Kakue CYLICCTBYIOT CII0COOBI 3alllMThI MCTAJJIOB OT KOppOBI/II/I? KpaTKO H3JIOKUTC CYHIHOCTDb
KaXXJ0ro um3 HUX.

Ilpumepnulit Komnaekm 3a0anHuil 0711 KOHMPOALHBIX padom
Tema: «OcHOBHbIC MOHATHA U 3aKOHbI XUMHHU. OCHOBHBIE KJIACCHI HEOPTAHNYECKHUX

COeIMHEeHUI»
Bapuant Nel
1. Onpeaenute SKBUBAICHTHI 2JIEMEHTOB B UX okcuaax: Rb20, MgO, Cr.03, SOs.
2. It HekoTOporo Metaiia coequusaercs ¢ 8,89t Opoma u ¢ 1,78r ceprl. HaiinuTe sKBUBaNIeHTHBIE

Macchel Opoma 1 Me, 3Has1, 4TO HKBUBaJIeHTHast Macca cepbl 16,0r/mMoib.

3. Hanummre ypaBHEeHUs peakilyii, COOTBETCTBYIOIIUX CIIEAYIOIIEH cXxeMe:
SiOx+C Ca HCI 02 Ca3(P0O4)2
Cas(P0.4),1200°C ArC B ¢ D E
4, Hanummre rpaduyeckue ¢popmynsl coennHeHnit u nainte ux Hazanus: H202, SnO2, H3POg,

H25203, (CuOH)2CO3, NaH2ASOa.

S. Kakoii 06beM KHCI0posa cienyeT 106aButh k 1m° Bozmyxa (21% O), 4To6bI colepKaHuie B HEM
KHCIIOpO/1a MOBBICUIOCH 10 25%.

6. Onpenenute GopMyTy OJHOTO U3 KPUCTAIIOTHIPATOB Cylb(haTa HaTpus, €CIM €ro Macca npu
MOJTHOM 00€3BOKMBAHUM yMEHbIINIach Ha 47%.

7. Hanwumure GopMybl cosieid, COOTBETCTBYIOLIMX CICAYIOIIUM JABOHHBIM okcuaam: PhoOs u
Pb304. HazoBurte ux.

Bapuant Ne2
1. Onpepenute SKBUBaNICHTHbIE Macchl coeaunenuit: Feo0s3, KHoPO4, Cr(OH)3, H2SiOg.




2. Omnpenenute Maccy cepbl, 00pa3yromneiics Mpyu B3auMOICHCTBHH CEPOBOJOPOa KOIUYECTBOM
BemiecTBa 3kBuBasieHTa 0,01Momb ¢ n30pITKOM KOHIIeHTpHpoBaHHOH HNO3

3. Hanummure ypaBHEeHHS peakinii, COOTBETCTBYIOIIUX CIEAYIONICH CXeMe:

Fe2(SO4)zs —P X1 —P» FeClo —P Xo —P> FezOs €4—Xz —P Fex(S0a)3
4. CocraBbTe GopMyIbl (AMIUPUIECKHE TpadruecKre) BCEX BO3MOXKHBIX COJIeH 00pa30BaHHBIX
TUAPOKCHUIOM MarHusl ¥ XpOMOBOM KUCJIOTOM. J[aliTe Ha3BaHUS COJISAM.

5. K 50mn cmecu B 2-X okcuaax yriaepoaa gooasuin 100Mia kucmopoaa v mogoXmim. B pesynsrare
peakuu oot 00beM ra3oB ymeHbImiIcst Ha 10%. Bece 00beMbl Ta30B U3MEPSUTHCH TIPU OJMHAKOBBIX
ycnoBusx. Onpeaenute 00bEMHBIN COCTaB UCXOIHBIN CMECH.

6. [Tpu TepmudeckoM pasnokeHuu okcuaa mapranua (IV), B3storo maccoit 0,435, Beiaenumics
KHCJIOPOJT U 0OpazoBajics Apyroi okcua Maprania maccoi 0,382r. Kakosa popmyia storo oxcuaa?

7. UYro Ha3bpIBAIOT 9KBUBAJIEHTOM BellecTBa? [Ipu kakoM yclIOBUU 3KBUBAJICHT UIECHTHYEH CaMOn
YaCTHUIIE BElecTBa?

Tema: «Ctpoenue aroma. [lepuoaudeckuii 3aKOH ¥ NEPHOANYECKAS CHCTEMA XUMUYECKUX
sgemenToB .. MeHnaeseeBa»

Bapuant Nel
1. Yo Ha3bIBAIOT MPUHLUIIOM HEONPEAEICHHOCTH U COOTHOLIEHUEM HEONPEAEIEeHHOCTH.
2. Jlost ckonbkux AO cymma N+l1=8? EcTb 1u Takuie opOHUTaIH y 3JIEMEHTOB IIEPUOAMICCKON

cucTeMbl? ATOMBI, KaKHX 3JIEMEHTOB MMEIOT HAHOOJIbIIICe 3HAUCHHE CyMMBbI N+1?
3. Hanummre >nekTponHo-rpaduueckue Gpopmynsi: Cr, Cl+°, Te?, Th.

4. Hanummure snexTpoHHbIe GOPMYIIBI €111 HEOTKPBITHIX 21eMeHTOB Nel08, Nel13 u ykaxure,
KAaKO€ MECTO OHM 3aiiMyT B IIEPUOJUUYECKON CUCTEME.

5. CxopocThb JBUKEHMSI 3JIEKTPOHA 10 NIepBOi O0poBcKoii opouTe paBHa 2187 km/c. Ecnu
MOTPEITHOCTH B OMPE/IETICHHH CKOPOCTH paBHa | KM/, TO KaKOi OyJEeT MpH 3TOM MOTPEITHOCTh B
orpeJieIeHu KoopAuHaTel? CpaBHUTE €e CO 3HaYeHUEM pajinyca OpOUTHI.

6. ITosicanTe IMPpUYUHY pa3jindyusd B BEJIMYMHAX MOHHBIX PAaANyCOB I U303JICKTPOHHBIX HOHOB;

1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?"); 0,57(AF")

7. O0bsicHUTE 0000 HU3KYIO YCTOMYMBOCTh COETMHEHUN p-251eMeHTOB 6-niepruoaa B Boiciien C.O.
Bapuant Ne2
1. [TprMeHUMO J11 TOHSITHE TPACKTOPHUH JIBUKEHUS K MUKpouyacThiiam? Yem 3To onpesensercs u

KaKoe MMOHATHUE ero 3aMeHsaeT?

2. VYkaxuTe 3HaUCHNE KBAHTOBBIX YHCEII JJIs1 BHCIITHUX 3JICKTPOHOB B aTOMax 3JICMEHTOB C

nopsAKOBEIM HOMepoMm 11, 14, 20, 23, 33.
3. Hanummire >nekTponHO-rpaduueckue Gpopmynsi: Pd, Zrt?, S2,

4, Ha ocHoBanuu Y4YCHHA O CTPOCHUH aTOMa 06’L$ICHI/ITG, noyemMy 3HepFeTquCKHﬁ S- IOAYPOBECHb




H

BKJIFOYACT OJJHY OpOHTalIb, p-IOyPOBEHb - TpH, U-1I01ypOBEHb - MATH U f- TOAYpOBEHB - CeMb. YKaXuTe
MaX 4UCIIO IEKTPOHOB HA ITUX MOLYPOBHSIX.

5. YeMy paBHa Je0OpoiiieBCKast ITMHA BOJIHBI SIIEKTPOHA, ABIKYIIETocs CO CKOPOCThIo: a) 6-10°
M/c; 6) 2187 xkm/c?

6. DHeprusi HOHU3AINH TIPH TTOCIICA0BATEILHOM OTPBIBE 3JICKTPOHA 0T aToMoB M(Q cocraBisier:
E1=733, Eo=1447 u E3=7718 xJI>x/Moib. UeM 00BsICHUTH pe3koe BozpacTanue E3z?

7. Kakyto cTpykTypy 10K€H UMeTh BOCbMOM nepro1? [IoBTOpSIET JI OH MOJHOCTBIO CEIbMOM
nepuoj?

Tema: «XumMHn4eckas CBA3b»

Bapuant Nel
1. Yem 00BbACHUTH HEBO3MOKHOCTH 00pazoBanus 100% MOHHOI CBA3U U YeMY IPUMEPHO paBHA
JI0JIs1 KOBAJICHTHOCTH B HAaM0O0JIee MOHHBIX OMHAPHBIX COCTMHECHUSX ?

2. YcTaHOBHTE POCTPAHCTBEHHYIO CTPYKTYPY CIICIYIOIIUX MOJICKYJI U HOHOB, OTIPE/ICIIHB
opOuTaIM EHTpaIbHOTO aTomMa ¥ ux Tyl ruopuausanuu: NF3, NO2", PHs, PO,

3. Kak 10/KHBI MEHSATHCSI 3HAUCHHE MOMEHTOB JuMojel Mosieky B paay: a) CIF-BrF-1F; 6) NHz-
PHs-AsH3?

4, [Tonsspu3yemMocTh Kakoro u3 HOHOB Oonbine: F wmu Br, S? wmm Te?, ClI wu 1"? O6bsicHuTe
NPUYHHY.

5. T, g NaF=997°C, MgF.=1398°C, AlF3=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HAOIIOJAEMYI0 3aBUCUMOCTh. OOBACHUTH pe3koe paznuune Tt AlFz u SiF4 cuntast, uto
MOJIIPHOCTH CBSA3H paBHOMEpPHO ymeHbInaercs oT NaF k SFe.

6. UeM 00BSCHUTH 3HAUMUTENBHO O0Jee Beicokue T, u Tk. BOJBI U MJIABUKOBOM KHUCIOTHI 1O
CpaBHCHHUIO C TEMHU, KOTOPLIC NOJIKHBI COOTBETCTBOBATH UX MOJIAPHBIM Maccam?

7. DNEKTPUYECKHIA MOMEHT JUTIONS MoJieKylbl HoS paBen

0,31-102°K-m, a H2Se-0,08-0"2°Kirm. Ornpenenure, Kak OTHOCATCS JITMHBI TUTIONEH 00X MOJIEKYII.
Bapuant Ne2

1. [Touemy npu HATUYUH OAHOM CBSI3M MEXKIY aTOMaMHU OHA MOKET OBITh TOJBKO 0- cBs3bi0? [Ipu

KaKUX YCIOBUSX 00pa3zyeTcs - U O-CBSA3U?

2. Ckoubko cBsi3eil y atoma cepsl B Mmosiekyiie SO2Clo, y yrnepona B monekyne COCly; kak 3to
COTJIaCyeTCsl C TUITOM THOPH N3N ?

3. Kakas mosexysa MosxeT cymectBoBath u mouemy? ClFs, FCls, Brls, 1Bra.

4, Kax n3mensiercst mossipusyroiee JeiCTBUE HOHOB S-2JIEMEHTOB BTOpO# rpymiibl oT Mg xk Ba u
MOYEeMY ATO NMPUBOIUT K MOBBIIICHUIO TEPMUIECKON YCTOMYMBOCTH X KapOOHATOB B TOM Ke
ITOCJIEI0BATEILHOCTH ?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE TPHUNHBI H3MCHEHUS ITOM
BEJINYHHEI.




6. Kakoe coenunenue 6onee repmuuecku yctoiuno? PhCO3 i CaCOs; PbCls umu PbBrs.

7. Paccuuraiite a¢dextuBnbIi pannyc nona Na B kpucramie NaF, ecnmn KOHCTaHTa PEMIETKH €ro
paBHa 2,31-102° v, paguyc nona F~ pasen 1,33-1070 m.

Tema: «Havana xumudyeckoi TepMoauHaMuki. KuHeTMKa M MEXaHU3M XHUMHYECKHX pPeaKkuuin)
Bapuant Nel
1. JuxpoMar aMMOHUs IIPY HATPEBAHUM PA3JIaracTcs 110 PEeaKIuu:

(NH4)2Cr207(1)=N21(r) + 4H20(r) +Cr203(t) AH° Xp = -503 x/[x

CKOJIbKO 2HEPIUHU BBIICTHIOCH MPU PA3JI0KEHUH HEKOTOPOM MOPLUHU AUXpoMaTa aMMOHUS, €CIIU

Macca TBepJoro ocrarka Ha 10r MeHbIlle MacChl UCXOJHOTO BELIECTBA.
2. Onranenus oopazoBanus H202(T) u3 npocThix BemecTB paBHa - 136,1 kJ/M0b, SHTAIBINA
JUCCOITMAITUY Ta3000pa3HbIX BOJAOPOA U KHCIOPOia COOTBETCTBEHHO paBHBI 432, 490 kJI>k/MOIb.
Brerancnute suepruto cBsi3u O-H B mepokcue Bogopoaa, npuHsB 3Hepruto cBsizu O-O pasuoii - 138,07
KJI>k/MOIb.

3. Omnpenenure AH298 1 AU cucremsr: 4NH3z(r) + 302(1) = 2N2(T) + 6H20(x)

4. ITpu tremneparype 100°C ckopocTh 01HOH peakuiuu B 2 pa3a 00I1bllie CKOPOCTH BTOPOH.
TemmnepatypHblii K03()(OUIIUEHT CKOPOCTH TIEPBOW PEaKLIUHU paBeH - 2, BTopol - 4. [Tpu kakoit
TEMIIEpPATYpe CKOPOCTH 00EUX PEAKIMI1 BBIpaBHUBAIOTCS ?

5. Kak n3meHuTcs qaBieHue B cucTeMe nepBoHavaibHo cogepkamieid HBr u Oz, eciiu kK MOMEHTY
HacrymieHus pasHoBecus: 4HBr(r) + Oz(r) = 2H20(r) + 2Brz(r) mpopearuposano 10% ucxomgHoro
KOJIMYECTBA KUCIOPO/a, a paBHOBecHbIe KoHIeHTparuu [HBr]=0,6 mons/n; [02]=0,36 Mob/n?

6. Bo ckoibko pa3 ciaenyer yBeIMUUTh KOHIEHTPALMIO BellecTBa B2 B cucteme:

2A2( 1) + Ba(r) =2A2B(1)
UToOBI Mpu yMEHBIIIEHUN KOHIIEHTPAIMHU BemecTBa Az B 4 pa3a CKOPOCTb MPSIMOM PEaKIUuU HE
M3MEHUJIACh?

7. Jlns Hekotopoit peakumu AG°>0. Kakue 13 npruBeIeHHBIX YTBEPKIEHUHN MPaBUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecH ITpeob1ajatoT IPOAYKTHI peakliiy; I') B paBHO-

BECHOI cMecu peobi1ajatoT UCXOAHbIE BelecTBa?

Bapuant Ne2
1. [Tpu BoccTanoBnenuu 80r okcuaa xenesza(3) anroMuHueM Belaenures 426,3 k/Ix remna. [pu
CropaHuH 5,4 T METANTMYECKOro almfoMUHUs BelaenuTes 167,3 k/[x terna. Ha ocHOBaHUM 3THX JaHHBIX,
UCHoib3ys 3aKkoH ['ecca, BeruncianTe sHepreTuueckuii adext npu odpazoBanuu 1 Mok okcuaa
xene3a(3).

2. AH®,6pMgO(x) u CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/I/monb. Ternora
paznoxenust MgCosz va MgO u CO2 IH=100,7 xI>x/mMonb. Vcrionb3ys 3TH TaHHBIE, HAAUTE TETUIOTY
obpazoBanust MgCO3zu3 21eMeHTOB.

4. Boraucnute TeMnepaTypHbii K03((UIIMEHT CKOPOCTH PEaKIMH, €CIIU KOHCTAHTa CKOPOCTH €€
pu 100°C cocrapnster 6:107, a mpu 150°C -7,2:1072,

S. Jist Toro utoOsl yBenuuuTh B 216 1 256 pa3 ckopocts peakuuu cuare3a NHs, Bo ckonbko pa3




H

HaJ0 NOBBICUTH B IIEPBOM cllydae KoHIeHTpauuto Ho, a Bo BTopom naBienue? Kak M3MEHUTCS CKOPOCTh
peaxkuuu npy yBenndeHuu nasiaeHus 10 paz?

6. Cuctema C(rpadur) +CO2(r) = 2CO(r) AH°® =172,5 x]JIx

Haxoautcs B paBHOBecHH. YKa3aTh: a) Kak usMeHHuTcs coaepkanue CO B cucreMe npu
MOBBILICHUH T ¥ TpU HeM3MEHHOM JaBlieHuu? C yBeIM4eHHUEM JaBlIeHUs IPU HEU3MEHHON
temneparype? 6) U3MeHuTCs i K p Tpy TOBBIIIICHHH OOIIETO JAaBlieHus: U Henu3MeHHou t? [pu
yBenuuenun t? [Ipu BBeenun B cucrtemy katanuzatopa? OTBET 000CHOBATb.

7. Xumnueckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

Y CTaHOBHTH MIPH CIAEAYIONINX KOHIEHTpanusax: (A) = 6moub/1, (B) = 2mons/n, (C) = 4monb/1,
(J1) = 3moub/n1. B paBHOBecHYIO cucteMy 100aBmin 4 MOJIb/JT BemiecTBa B. Berauciuts HOBbIE
PaBHOBECHBIE KOHIIEHTPAIIMH BEIIECTB.
Tema: «PacTBOopbI»
Bapuant Nel
1. PactBop comepxut 0,1moas CaClz u 0,1momb AlCI3 B 211 pactBopa. KakoBa MossipHas
koHueHrpanus nona Cl” B pactsope?

2. pH 1-10° H pacTBopa c1a60r0 0JHOKHCIOTHOTO OCHOBAHHMS paBeH 9. BEIuuciInTe KOHCTaHTY
JUCCOLIUAIIUN OCHOBAHHSL.

3. VYKa3arb, He IPOU3BOS BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOHILICHTPALUH
pH Gonbiue miu menbuie. OTBeT 000CHYHTE UCXO/S U3 3aKOHOMEPHOCTH U3MEHEHUS KUCIOTHO-
OCHOBHBIX CBOMCTB AekTpoauToB: KoSe n KoTe; NasPOs u NaHPOa.

4. Haitgure crenens ruaponusa cosieil 1 3HaueHue pH it ux pacTBOpOB KOHLIEHTPALIUU

0.1momb/i1: NH4Br, KCIO, HCOONa.

5. [TPAQ.Cr,07 , ipu 25°C pasro 2:107 . Bemanaer 1u ocanok Ag2Cr,O7 mpy cMenuBaHuH
paBHbIx 00bemMoB 0,051 pactBopoB AGNO3 n K2Cr207? CreneHp qucCOIMAIu STHX dIIEKTPOIUTOB
paBHa 90%.

6. Brraucuts a u (H+) B 0,3M pactope ykcycnoit kucaots! (K=1,8-107). Kakue 3Hauenus
IPUMYT 3TU BEIUYHMHBI 1Tociie 1o0aBieHus K 11 pacrBopa kuciotsl 0,2moie CH3COONa?
Koadhdunment akrusaoctu nonos f(CH3COO") =0,7.

7. Cpasuutb pactBopumocts POCI2 u Pblz, Be(OH)2 u Ca(OH)2. OtBet 060CHY#HTE HCXOS U3
MOJISIPU3AIIMOHHBIX TPE/ICTABIICHUI.

Bapuant Ne2
1. PactBop comepxut 0,1Mmoib - skBuBasieHToB (NH4)3PO4 B 200M1 pacTtBopa. KakoBa mossipHast
kourenrpanus noHoB NH4" B pactope?

2. Boraucnure pH 0,001 pactBopa cepHOUM KUCIIOTHI.

3. VYka3arb, He IPOU3BOJS BBIUUCIECHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOHIIEHTPALNH
pH Oomnbiie min Menbiie. OTBET 000CHYITE UCXO/I U3 3aKOHOMEPHOCTH U3MEHEHHS KUCIOTHO-
ocHOBHBIX cBoMCTB 3ekTpoauToB: NaHCO3 u Na2ClO3; NaClos u NaClO.




4. Kakue Benn4uHbI ABISIOTCS KOJIMYECTBEHHON XapaKTEpUCTUKON IIpoLEcca AIEKTPOIUTHUECKON
nucconmanuu? Jlaiite ux onpenenenue. Kakyro u3 HuUX v noyemMy Ha3bIBalOT MOCTOSIHHOM BEJIMUUHOMN?

5. Haiinure crenens ruaponmu3a NalOz u NalO B pactBopax xonnentpamuu 0,1moins/in. U3

MOJTyYCHHBIX JIaHHBIX CJIeNIaiiTe BBIBOA O CPABHUTEIBHOMN CHUJIE KHCIIOT, 00Pa30BaBIINX TU COJIH.
Kn(HIO3)=1.6-10"1 ;Kn(HIO)=2.3-1071,

6. Brmanaer mu BaSO4 npu no0aBieHnu pacTBopa cepHOM KUCIOTH 00beMoM 100mi mpu
koHIeHTpanuu 0,2Moi1b/11. kK pactBopy BaClz Toro sxe o0beMa, eciii MoIsipHast KOHIICHTPALUS
SKBHBAJIEHTA 3TOTO pacTBopa paBHa 0,2Moub/11.? ByeT i 100aBICHHOE KOJIMYECTBO CEPHON KUCIOTHI
SKBUBAJICHTHBIM WJIA U30BITOUHBIM?

7. Cxonbko Monb NH4Cl cienyer no6asuts k 11 0,1M pacteopa NHsOH(K=1,8-10) mns Toro,
4T00BI KOHLIEHTpanusa nonoB OH™ crana uucinenno pasua Kn? Yenosno npumem f(NH4)=1.

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH M 3JIEKTPOXUMHYECKHe NIPOLecchh)
Bapuant Nel
1. 3aKOHYHTH COCTABIICHHE YPAaBHEHHS PEAKIIUU U 110100paTh KO3 PHUIMEHTHI MPOCTEHITUM
ciocoboM: SO2+H3ASO4+H2,0—H3ASOs+...

2. Hanuiuvre ypaBHeHHs peakMii U o00paTh KOOPOUIMEHTH SIEKTPOHHO-UOHHBIM METOIOM:
MnSO4+(NH4)2S2,08+H20—HMNO4+...; H202+CaOCl—

3. CocTaBuTh B MONIEKYIApHO# opme ypasHerue peaximu: [Fe(CN)s]® +H202—[Fe(CN)6]++0;

4. Yemy paBHA MOJISIpHAs Macca SKBUBAJICHTA MIEPMaHTaHaTa KaJIksl KaK OKUCIIUTEIIS, €CITU 3TO
BEIIECTBO B MPOIIECCE PEaKIIMKA BOCCTAHABIMBACTCS: a) 110 cynbdara mapranna (I1) 6) mo muokcuaa
Maprasia B) 10 Manranara kanus KoMnQO4?

5. Byner nu paboTarh raJbBaHMYECKH 3JIEMEHT, COCTOALIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHbIX B 1 1 0,11 pactBopsr KOH mpu 25°C, ecnu kakymiasi CTeNeHb JUCCOIMALMN PAaCTBOPOB
KOH cootBercTBenHo paBHbl 77 11 91%?

6. ["anpBaHMYEeCKU DIIEMEHT

(-)2Cr/2Cr3+ | H2S04 | (Pb) 3H2/6H* (+)
00pa3oBaBIIeHCs PU KOPPO3UHU XpOMa, ONassHHOTO CO CBUHIIOM, JlaeT TOK cuiloit 6A. Kakas
Macca XpoMa OKHCIHUTCS U CKOJIBKO JUTPOB BOJIOPOJIA BBIACTUTCSA 3a 55¢ pabOThI 3TOr0
aneMeHTa’?
7. MenHblil KyJIOHOMETP CO€TMHEH MOCIEA0BATEIBHO C AIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTpoin3 BogHoro pactBopa AGNO3 Ha YyroibHBIX AJIEKTPOAAX (JaiTe TONHYIO CXeMY IPOIIECCOB,
npoucxosammx npu wtekrponuze AGNOs). Ha kaTosie B KyJToHOMETpE BBIISIHAIOCE 1921 Men, a B
anekTponusepe 450r cepedpa. Onpenenure BBIXO MO TOKY B dekTponu3epe. Kakoit 00bem 3aiimeT
BBIJICIUBIINICA KUCIOPOJ, €cii 3TOT 00beM u3Meputs npu 10°C u nasnenun 9730311a?

Bapuant Ne2
1. 3aKOHYHTH COCTABIICHHE YPABHCHHS PEAKIIMU U 110100paTh KO3 PHUIIMEHTHI MPOCTSHIITUM
criocoooM: HaSO4+KI+KCIO3—KCl+ls...

2. HanmmuTe ypaBHEHMS peakuMi U 1o00paTh KO3 PHUIUEHTH 3JIeKTPOHHO-MOHHBIM METOJIOM:




H2S04+H2S+KMnO4—S+...; HNO3s+FeSx—
CocraButh B MOJIEKYJIsIpHOU opMe ypaBHeHHE peakiuu: NoHa+lo—No+I

Kakyro Maccy anmroMuHusS MOXHO OKHCIHTH ¢ rmomMotnbio 0,11 0,258 KoCr.O7mopeakumu
Al+K2Cr207+H2S0s— Al2(S04)3+Cr2(S04)3+K2S04+H-0.

DJ1C ranpBanuueckoi menu (-)Ag/AgNOsz 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPALIMIO ANEKTPOJIUTA TPU MOJIOKUTEILHOM
AJIEKTPOJIe, €Ci KO3 UIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AgGNOs3 npu
OTPUIIATEILHOM U MOJIOKUTEIBHOM 3JIeKTpojie paBHbl 0,945 u 0,750.

HpI/I pa60Te TaJIbBAaHUYCCKOI'O 2JICMCHTA

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)

00pa30BaBIIEroCs MPU KOPPO3UH ATIOMUHUS, KOTOPBIN HAXOAUTCS B KOHTAKTE C XPOMOM, 3a
ImuH 20c ero paboThel HA XPOMOBOM KaToie BoccTaHoBUI0Ch 00,0341 Kucnopoa.
Omnpenenure, HACKOJIBKO YMEHBIIWIACH TPH 3TOM Macca alllOMHHHEBOTO 3JIEKTPOAA U YeEMY
paBHa cHJia TOKa, MPOTEKIIETo MO BHEUIHEH 11N TajJbBaHUYECKOTO AIEMEHTA.

UYepes cepeOpsHBIN KYJIOHOMETP MPOITYCKAJIM TOK B TeUEHHE 34. AMIIEpPMETp MOKa3bIBaJT CUITY
Toka paBHyto 0,9A. Haiitu % morpemHocTty, 1aBaeMblii aMIIEpMETPOM, €CIIH 3a 3TO BPEMsI B
KYJIOHOMETpE Ha KaToJie BAeiIoch 12,32r cepedpa.

Tema: «CTpoeHHe U CBOICTBA KOMILIEKCHBIX COeTHHEHHID»
Bapuant Nel
HasBatb komiuiekcubie coequnenus: Ba[Cu(C20a)2], [Co(NH3)2(en)(Cl2)]Cl, [PtCI2][AuCla].

Hanmucate Gpopmynsr: a) rerpaitogqonanat(lll) naaus™); 6) xmopua OGpomareTpaaMMu-
nakBaxpoma(lll); B) TpHaMMHHXIIOPOIMHUTPOKOOAIIBT.

Mosxuo mu ocaauth nonsl Ni*+ n3 pactBopa K2[Ni(CN)4] o6semom 11 u C=0,1 moms/mutp,
conepxarero 0,2 moms KCN(a=80%), ecrm no6aButs 10 moms cymbduna ammorus? Tlpu kakoit
MT KOHILIEHTPAILMH CyIb()HIa aMMOHHMS HAYHET BhImaaaTh ocanok? (ITP(NiS)=2:-10%8).

Omnpepenute THI THOPUIU3AIMH B CICAYIOIINX KOMIUIEKCAX, a TaK jKe H300pa3uTe ux
reomerprueckyio Gopmyiy: [AUuCls] ; [PtCls] .Yemy paBHBI HX MArHUTHBIE MOMEHTHI?

JInist ocaXkJICHHSI XJIOPUI-HOHOB, COCTABJISIFOIINX BHEIIHIOK chepy KOMIUIEKCHOTO COSIMHEHHUS,
u3 100ma 0,02m pactBopa coenunenust CrCls-5H20 morpedoBanocs 20mit

0,2m pactBopa AgNOs. Ilo pe3ynbraTam 3TOro OIbITa COCTaBbTE KOOPIAMHALIMOHHYIO (OPMYITY

COCIMHCHUA U HA30BUTC €TO.

6.

C nuraHIamMu cliaboro WM CHITBHOTO TIoJIst KoMImieKehl Co 3 SIBIISFOTCS CHITBHBIME

OKHCIIUTENSAMH, a KomIuiekchl Co?* MposBIISIOT BOCCTAHOBUTENbHEIE cBOiicTBa? Kak 310
ob0wsacusier TKII?

Bapuant Ne2

HasBats komruiekcubie coequaenus: Na[Zn(OH)a], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

Hanucats popmynsl: a) ammunanentauuanoeppat(Il) natpus; 6) muruapokcorerpa-




xjopormnatusar (IV) aMmmonus.

3. K 0,2m NiSO4 no6asumu pasHblii 06beM 2M NHs, Berauciuts [Ni]?+, ecii cautats 4o B
pacTBope o6pasyercs kommuekcHslit non [Ni(NHs)s]?+.

4. B xommiekcax [CO(NO2)s]* n [Ni(CNS)s]* nuranas! o6nanaror cunbHbM mosnem. CocTaBbTe
SHEPreTHUYECKYIO CXeMy oOpaszoBaHus cBs3eii (Merox BC) B 9THX KOMIUIEKCAX M YKaKUTE
MAarHUTHBIE CBOMCTBA KOMILIEKCOB.

5. Ompenenute koopauHamuonHoe uncio (x): [Fe''Fx] *2; [Fe''Clx]" 2.

6. Kaxkas anexrponnas konduryparnus, d® mm d’, naer 6ompimee 3nauenne Eckr s
OKTadIPUYECKUX BBICOKOCITMHOBBIX U HU3KOCITUHOBBIX KOMILJICKCOB?

1. (maruerur). Kakomy conepxanuto (B %) MarHeTuTa 3TO COOTBETCTBYET?

KpnTeplm OLCHKH OTBE€TA CTYACHTA INPHU BLINIOJTHCHUH KOHTpOJ’[bHOﬁ paGOTbI

Ouenka TpeOoBaHust K 3HAHUAM

OTJIMYHO NpuBe/leHbl MOJHbIE TMPaBUJIbHbIE pelIeHHUsl, OTBETbl TIPAMOTHO
apryMeHTHPOBaHbI

XOpo1Io AONYIIEeHbl He3HAYNTEIbHbIE NMOTPEeNIHOCTH MPH OTBETAX HA BOINPOCHI,

aprymMeHTanusi Ob11a He MOJIHOMI

yaoBjieTBOpuTe] B oTBeTax Ha HEKOTOpPbIEe BONPOCHI JONMYIeHbI IPy0ble OIIUOKH, YACTh
bHO BBIBO/I0OB He apPr'YMEHTHPOBAHA WJIH API'YMEHTHPOBAHA HENPABHJIbHO

HeyaoBjaerBopu OtBersl Ha 50 wu 0Oosiee % BONPOCOB OMIMOOYHBI, 0OJBLIINHCTBO
TeJIbHO BBIBO/IOB He APr'yMEHTHPOBAHbI MJIM APTYMEHTHPOBAHbI HENIPABUJILHO
Ilpumepnuvie eapuanmaol mecmogvlx 3a0aHUL
Tema: «OcHOBHBIE KJIACCHI HEOPTAHMYECKHUX COeJUHEHHII»
Bapuant Nel
1. ®opmyna kpuctamioryapata cynbdara HaTpUsi, Macca KOTOPOTo IIpHU 00€3BOKUBAHUN
yMeHbIumiach Ha 47%

1) Na2SO4 * 2H20  2) NaSO4 * 7H.0
3) Na2SO4 * sH20  4) NaxSO4 * 6H20
2. KapGoHaT Kanus pearupyeT B pacTBOPE C BENIECTBAMH Habopa

1) COy, SO», H3POs  2) CO, KOH, HC1
3) BaC1l2, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3
3. O,Z[HOBpeMeHHO HC MOFyT HaxXOoIUuTCida B paCTBOpe BEIICCTBA Ha60pa

1)Na.SO4mu HC1 2) NaOH u H2SO4
3) NaClu H2SOs  4) NaOH u K2SO4
4. OJIHOBPEMEHHO B PACTBOPE MOTYT HAXOAUTCS HOHBI




1) Ni?*, K*, SO4%, I 2) Pb?*, S*, CH3COO; Ba?*
3) NHs*, PO, Ca?*, F 4) A1%, Fe?*, COs%, Br
5. VCTaHOBI/ITb COOTBECTCTBUC MG)K[[y BCIICCTBOM U CBOﬁCTBaMH

1: a3oTHas kucnora A: B3aMMOJAEHUCTBUE C COJSIMU MEJIU C 0OpPa30BaHUEM OCAJIKa

2: ruapokcu] Hatpus b: B3auMoneicTBre ¢ cosiMu 6apusi ¢ 00pa3oBaHHEM OCaIKa

3: consHas kuciaora B: B3auMmopeicTBHeE ¢ cepoil py HarpeBaHUU

4: cynbdar aTroMUHUS I[': B3aumoIeliCTBHE C IIMHKOM C 00pa30BaHUEM BOAOPOIA

6. KommuecTtBo BO3MOKHBIX coseii o0pazoBanHbix H3S04 1 Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Tuapua oqHOBAJIEHTHOTO MeTallia coaepxut 12,5% Bomopoa mo macce.
1) cepebpo  2) Harpuii 3) nmuTHit 4)30710TO

2. Jluokcup yriepoja MOXKET pearupoBaTh ¢ BellleCTBaMH Habopa
1) CaO, (NH4)2C03 pactBop, HNO3 2) Na>C03 pacrsop, Mg, C (kokc)
3) KOH, H2S0s, pacteop BaCl: 4) CuS04, NHs, NaOH

3. OOHOBpEeMEHHO HEe MOT'YT HaXOJAUTCS B pacTBOpE BellleCTBa Habopa
1) BaClou NaNOs  2) BaClou NaBr
3) Ba(NO3z)2u Kl 4) Ba(NOz)2u H2SO4

4. Kuciyro cojib MOKHO MOJIYYUTh B BOJHOW Cpejie IIPU B3aUMOJICHCTBUU
1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3

5. OJHOBpPEMEHHO B PACTBOPE MOTYT HAXOAUTCS HOHBI

1) Baz*, Na*, F, CO*
2) Ag*, Ca%*, Br, NOs’
3) Zn?*  NH4*, OH", I
4) Cu?*, AI¥*, CI, SO

6. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIIOCOOOM €ro pacIrio3HaHUA:

1) 1:yrmekucnelii ra3  A: BO3rOpaHHe TICIOIICH JTyYHHBI

2) aMmmuak b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) KucIopox B: nomyTHEeHHEe N3BECTKOBOM BOJIbI

4) Bomopona I': i3MeHeHne OKpacKH BIIAXXHOW MHIMKATOPHOU OyMaXKKu

7. YCTaHOBHTH COOTBETCTBUE MCXKAY BCIICCTBOM U CBOMCTBaMH:

1) a3orHas kuciora A: B3auMoJIeiiCTBHE C COJIIMU MEU ¢ 00pa30BaHUEM OCAJIKa
2) Tuapokcua Hatpus —b: B3amMojeicTBHE ¢ consiMu OapHs ¢ 00pa3oBaHHEM OCajIKa
3) cossiHAs KHCIIOTa B: B3aumopeiicTBHE ¢ cepoil IpHU HarpeBaHUU

4) cynbbat amromMuHEs [ B3anMoIeiiCTBHE C IMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbrare cnenyromux npeBpamieHuit




Ca3(P04)25i02 + € X1 Ca X2HCL X3 02 XaCa3(PO4)2  Xs

o0pasyeTcsi KOHCUHBIN MPOAYKT X5
1) Ca(HPQO4)2 2) CaHPO4 3) CaHPO4*2H,0 4) CazP207

Tema: «Ctpoenne aroma. Ilepmoanueckuii 3aKOH U NePHOAMYECKAs] CHCTEMAa XUMHYECKHX
semMenToB /[.1. MeHaeneeBay»

Bapuant Ne 1
1. W30351eKTpOHHBIEC ATOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni?* 3) Fe?", Fe**  4) Co?", Mn
2. DieKTpoHHas eMKOCTh f -1momxypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K IEKTPOHY B IEPHOJIE

1) He u3MeHsieTcss  2) yMeHbLIaeTcs
3) yBenuuuBaercss  4) OCTalOTCS IOCTOSTHHOM
4. Pa3zpenieHHbII HA0Op KBAHTOBBIX YHUCEN JIEKTPOHA

Hn=3,1=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4Hn=3,1=2,m=3
5. Haumenbluit paguyc uMeeT HOH

1) Cs” 2) Ba?* 3) Te*4) I
6. Mogens aToma, co3nannas J.Pesepdopmom Ha3siBaeTcs

7. Ywucno ypoBHel y aTomMa onpeensercs KBaHTOBBIM YHCIIOM

8. 9Hepr1/1;1 OTpPbIBA SJICKTPOHA OT aTOMa HA3bIBACTCA 3Hepl"PIeI>i

9. Ecmu 35eKTpoH JernaeT BbIoop Mexay 4d u 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COACPIKHT
-3JIEKTPOHOB

10. YcTaHOBHUTH COOTBETCTBUE MEXKY SJIEKTPOHHBIMUA KOHPHUTYypaUsIMU M XUMHYECKIMH dac-
TULIAMH

1: 1s22s?2p®3s?3p!  A: Na*
2: 1s225?2p®3s?3p®  B: N
3: 1s%2s%2p® B: S?-
4:1s%2s%2p® T: Al
11. Pacmonoxuts B HpaBHHBHOﬁ MOCJICA0OBATCIIbHOCTH 3alIOJIHCHUA DOHCPTCTUICCKUX HOI[ypOBHeﬁ B
arToMax

A:5s b:4d B:3d I:5p Hd:6s E:4p
Bapuant Ne 2
1. WM3031eKTpOHHBIE AaTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni**  3) Fe?*, Fe** 4) Co?*, Mn




2. HabGop kBanTOBBIX uricen N = 3, | =1, s ==+1/2 umeer

1)Si 2)Al 3)Cl 4S 5)P
3. OI[I/IHaKOBoe KOJIMYCCTBO JJICKTPOHOB Y HOHOB

1) Ba®*, Mg?*, Cd?* 2) Ba’+, I, Te>  3)Hg?,I,Sn  4) I, Cd?*, Sn*
4. DIJEeKTpOHHAs EMKOCTb ( -ITOJYPOBHS

16 2)14 3)10 4)18
5. DHeprusi HOHU3ALMUHU B TPYIIIe

1) He u3mMeHsieTCsT  2) yBEJIMYMUBACTCS
3) ymeHbIIaeTcs 4) ocTaroTcs MOCTOSTHHOM
6. ATomHbIe opOHTanK Aaf0T cymmy N+ =9

1) 6f, 7d,8p 2)5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s
7. Yucio HCCITAPpCHHBIX 3JICKTPOHOB B aTOMEC XpOMa B HeB036Y)KI[eHHOM COCTOsITHUHN

8. DOmueprus nonuzauuu atoma Ca (3B): 11 =6,113; 12 =11,871; I3 =51, 21. TpeTbst sHeprus uo-
HU3aIMK PE3KO BO3pACTaeT U3-3a OTPhIBA DJIEKTPOHA

9. 9.Yucno Op6PIT&J'I€I>i Y aToMa onpeaACIsICTCA KBAaHTOBBIM 4YHCJIOM

10. YcTaHOBHUTH COOTBETCTBUE MEXKY SJIEKTPOHHBIMUA KOHPHUTypausIMy 1 XUMHYECKIMH dac-
THLIAMH

1) 1s22s%2p®3s23p%4s%3d®>  A: F
2) 1s22s22p%3s23p%4s'3d®  B: C
3) 1s%2s%2p® B: Fe*3
4) 1s?2s?2p® T Cr
Tema: «XuMu4ecKasi CBA3b»
Bapuant Ne 1

1. B psany Bopoponansix coenunenuit anemenToB VI A rpynnsr: H20 — H2S- H2Se nonsipaocTts cBsizu

D —-H:

1) yBenuumBaercs
2) HE U3MEHSETCS
3) yMeHbIIaeTcs
4) cHavaa yMEHbBIIAETCs, TOTOM YBEININBACTCS

2. Toabko KOBaJIeHTHAs CBSI3b HMEET MECTO B COCIMHCHUU C Q)OpMyHOI\/'I

1) Ba(OH)2  2) NH4NO33) H2SO4 4) Li2COs
3. AToM yriiepozia B BO30YKJIEHHOM COCTOSSHUHM 00pa3yerT:

1) YCTBIPC KOBAJICHTHBIC CBA3H, 3d CUCT YCTHIPEX HECITAPCHHBIX 3JICKTPOHOB
2) TPU CBA3U, 3a CHCT ABYX HECIIAPCHHBIX 3JICKTPOHOB U HEIIOICICHHOMN 3J'ICKTpOHHOI71 mapsbIl

3) HHU OﬂHOﬁ, aToOM yrJjiepoza B HCB036Y)KI[CHHOM COCTOSIHUM XMMHUYECKHUX CBS3€il HE 06pa3yeT

4) 1Be CBsI3M, 3a CUCT JBYX HECHAPEHHBIX 3JICKTPOHOB




4. BeriecTBo, KOTOPOE HE MOTYT 00OPa30BBIBATH BOAOPOIHYIO CBSI3b

1) H20 2) HF 3)HN;3 4) Hi
5. SpruGpuaMsanus peanu3yercs HOITHOCTHIO

1) SO22) CH43) SOs 4) C10
6. YCTaHOBUTH COOTBETCTBHE MEKIY (PU3NUECKUMU CBOMCTBAMU M TUIIAMH KPHCTATHYECKUX
PEIIETOK:

1: KOBKOCTh
2: HA3Kas TeMIieparypa KUIEeHUs
3: BBICOKAs TBEPJOCTh
4: sniekTpUyuecKasi IpOBOJMMOCTh PacTBOpa
A: atomHas
b: metannuueckas
B: nonnas
I': monekynsipHas
7. YCTaHOBUTH COOTBETCTBHE MEXAY TMOpUIM3alel U MOJICKYIOM UIH YaCTHUIIeH

1) sp A: BeCl
2) sp?b: COs*

3) sp® B: NF3
4) spd I': PFs
11 PFs

E: XeFs

Bapuant Ne 2
1. BemiecTBO ¢ HOHHO# CBS3BIO UMEET HOPMYITY

1) KBr 2) SOs 3) CH44) HC1
2. ATOMHasi KpUCTAJUIMYECKasl pEIIETKa XapakTepHa JJIs

1) anromMuHMUs ¥ KapOUIa KpeMHUS

2) cepbl 1 oaa

3) okcuia KpeMHHUSI M XJIOpUa Kaaus

4) anmasa u 6opa

3. SP2 THOPUN3ALMS PEATTU3YETCS HOTHOCTBIO

1)SO, 2)SOs 3)CHs 4)CIO"  5)CIOy
4. Y CcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBAMU U BUAAMU XUMHUUECKOU CBA3U B HUX 1

BOJIb(pam A: KOBaJIeHTHas MOJIApHAs ajamas
anmas b: xoBaneHTHas HEMOISIpHASI AMMHAK
aMuaK B: metannuueckas
TIOBapEHHAs COJIb I': nonnas
5. YCTaHOBUTH COOTBETCTBHE MEXIY BEIIECTBAMH M TUIIAMH KPUCTAJUTMYECKUX PEIIETOK
YIJIEKUCIIBIN Ta3 A: MoHHad
KapOOpyH/T b: monexynspHas

HUKCIIb B: metannnyeckas




arleTaTr HaTpus I': atomnas

6. YCTaHOBHTH COOTBETCTBHE MEXy THOpUIU3AIMEH U MOJICKYJION

1: sp? A:  OR B: SFs
2 sp? b: BF; I SFs:
3: sp’d®> E  XeFell: BeCl,

4:  spid

4: spd

Tembi: «<Havana xumudeckoii TepMoauHaMukn. KuHeTHKa M MeXaHU3M XHMHUYECKO# peakmum»
Bapuant Ne 1
1. Bo ckonbko pa3 yBenuuutcsi ckopocth peakiuu Ha(r) + l2(r) = 2HI(r) npu yBenudenuu nasiie-
Hus B 3 pasza

1) B 9 pa3 2) B 8 pa3 3)B 6 pa3 4) B 3 pa3
2. Ilpu temneparype 90°C peakuus npotekaer | mun. [Ipu kakoil TemnepaType peakuus 3aKoH-
yuTcs 3a 14 21MuH, eciii TeMnepatypHsbiii kKoddduireHt pasex 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C
3. Xwummuueckoe paBaoBecue peaknuu Zn(t) + 16HI(d = 8I2(r) + 8H2S(d - Q cmecTuTcs BripaBo mpu
HOHKEHUH

1) xoruenTparmun Ha2S
2) xonneHTpauuu HlI
3) naBneHus
4) TeMnepaTypbl
4. Xummdeckoe paBHoBecue peakiun Zr(t) + 2C12(r) = ZrCla(r) + Q cmemaercs BipaBo mpu

1) MOBBIIIICHUH TaBJICHHS
2) noBbitiieHun KoHIeHTpaiuu ZrCls
3) IOTOJTHUTEIHLHOM BBEJIEHUN ZI
4) MOBBILICHUH TEMIIEPATypPhl

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIIMH BEIIECTB
(momb/mm) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VcxonHas KOHIIEHTpalys BemecTBa A
(Monb/1T) paBHa

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2 moms CO u 2 monb Cl, obpazoBanock npu HekoTopoit Temmeparype 0,45 moms COC1o.
KoncranTa paBnosecus peakiuu CO + Cl, = COCla(r)

1)0,19 2)0,09 3)0,12 4) 0,21

7. Crangaptras termiora oopazoBanust MgO (k) u COz () coorBeTcTBeHHO paBHa -601,8 u - 393,5
k/x/moib. Ternora paznoxenuss MgCOs na MgO u CO2 AH = 100,7 xIx/momns. Terutora
obpazoBanus MgCOs3

1) -1096 xJIx/momab. 2) -1006 xJIK/MOJTb.
3) -996 xJx/mMonb.  4) -876 kJ{x/MOb.
8. Termtota, KOTOpast MOTJIOIMIACTCS MITH BBIICIACTCS TPH PA3IOKCHUH XMMUIECKOTO COSTUHEHUS




KOJNYECTBOM 1 MOJIb Ha MMPOCTHIC BCIICCTBA HA3BIBACTCA

9. Ecmm ckopocCTh IpsIMOi peakIuu paBHA CKOPOCTH 0OpaTHOM peaKIuu, TO HACTYMaeT XUMHIECKOE

10. 3aBuCUMOCTb CKOPOCTH pEaKIMU OT TEMIIEPATYPHI ONPeIesAeTCs IPABUIOM

BapuanT Ne 2
1. Bo ckonbko pa3 yBenuuutcs ckopocth peakiuu CaO(T) + CO2(r) = CaCOsz(1) npu yBeTHUECHHH
JaBJeHus B 3 paza

1) B9 pa3
2) B8 pa3
3) B6pa3
4) B3 pa3s
5) He U3MCHHTCS

2. Bo CKOJBKO pa3 yBEIUYHTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C o 115°C, ecnu
TeMIepaTypHbIA KOXPPHUIIHEHT paBeH 2

1) B2pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3
3. Ilpu moBbIIEHUH TABJICHUSI XUMHUYECKOE PABHOBECHE CMEIAETCS BIIPABO

1) 2NO(1) + O2(r) = 2NO2(T) 2) C(1) + CO2(1) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S ()

4. Xumuueckoe paBHoBecue peakimu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(1) +Q cmecTuTes
BIIPABO IPH

1) mOBBIIICHUY JTABJICHHUS
2) noBblmeHn# KoHIeHTpanuu SO2
3) nomoyiHUTETFHOM BBeeHUH Feo03
4) MOMOJIHUTETLHOM BBeJieHnH FeSy
5. B romorennoii cucteme Hao(t) + l2(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIHMH BEIIECTB (MOJIB/JT)
cocraBunu: HI - 0,02; Iz - 0,05; Hz - 0,03. McxoaHast KOHIIEHTpaIys BOJOpo/ia (MOJIb/IT) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05

6. B romorennoii cucteme 4HC1(1) + O2(r) = 2H20( 1) + 2C1, paBHOBECHBIE KOHIICHTPAIUH Be-
mectB (Monb/n) coctaBmiu: HC1 - 0,85; O - 0,44; C1; - 0,3. McxonHast KOHIICHTpAIUS KUCIIO-
pona (Moib/i1) paBHA

1)059 2)049 3)0,69 4)0,79 5)0,89
7. Tlpu cxxuranuu rpadura odpaszoBaics okcun yriaepoaa (1V) maccoii 8,86 r. TernoBoii s ekt
peakiuu AH = -79,2 xJ[x. Teruora o6pazoBanus CO2




8.

9.

1) -393,3 x/Ix/Moib

2) -358,4 x/]x/Momb

3) -335,5 x/Ix/Moab

4) -326,4 xJ]x/mMob
Terutora, KOTOpast MOTJIOIIACTCS WITK BBIIEISIETCS IIPH 00pa30BaHUU XUMHYECKOTO COCAMHEHHUS
KOJIMYECTBOM BeIecTBa | MOJIb M3 IIPOCTHIX BEIIECTB ITPH 3aIaHHBIX YCIIOBUAX
Ha3bIBACTCS

CmMenieHre XUMHUYIECKOTO paBHOBECUSA ONIPEACTIACTCA MPUHIIUIIOM

10. MunuManbHast U30BITOYHASL DHEPTUSL, KOTOPOW JOJDKHBI 00JIaaTh MOJIEKYJIbI, YTOOBI PEAKIIH

MCXKAY HUMU CTajia BO3MO>KHOI Ha3bkIBacTCS

Tema: «PacTrBOpbI»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa 1 50 T 32%-HOro pacTBopa HEKOTOPOI'O BEILIECTBA.
KonuenTpanus nomyueHHOTo pacTBopa

1)24  2)12  3)36 4)48

Jlnst monmydenust 9%-HOro pacTBoOpa COJISTHON KMCIOTHI Hao pactBoputh 67,2 1 HCI B Boze
Maccou

1) 1,L107kr  2)0,505kr 3)0,987 kr 4) 1,227 kr
Vpasrenmo 3Ag+ + POs* = AgsPO4 cooTBETCTBYET B3auMOeiicTBIE

1) AgNOs ¢ Na:PO4 2) Ag20 ¢ H3PO4
3) AgNOz ¢ H3POs  4) AgCl ¢ NasPOq
KucnorHocts pacTBOpPOB coJien ¢ OHHHaKOBOﬁ MOJ'IS[pHOfI KOHHCHTpaHHeﬁ YBCIUYUBACTCA B pAAY

HUTpAT KaJlusl, CWIMKAT Kalus
Opomu KanmbIusi, OpOMHUT ATFOMUHHUS

XJIOpUL Kaaust, GTOPUJL KaJus

XJIOPUJI JIUTHUS, XJIOPU KaJTUs

Xnopua 6apus Maccoii 41,6 r pactBopuiu B Bojie. B momyuenHom pactBope coaepxutcs 0,35
MOJTb XJIOPHUI-HOHOB. CTeTeHb AUCCOUAIH XJIOpHIa Oapwst

1) 87,5% 2) 17,5% 3)57,1% 4) 96%
Ecii KOHIEHTpaIMs pacTBOpa THApoKcua ammMoHus pasra 0,1M u K, = 1,76*%107°, To ero
CTETIeHb HOHU3AIHH (Olon) COCTABUT

1) 1,3*102  2)1,5*102 3)1,3*10° 4)1,5*103
Ecnu xonuenrpaius nonos Bogopoaa [H'] u anerar-uonos [CHzCOO] B 0,1M pactBope yk-
cycHoi kucioTsl paBHa 0,00132 Monb/11, TO €€ KOHCTaHTa HOHHU3AITUN

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4) 1,74*10*
Konuentpaunto noHoB Bojgopoaa B pactsope npu pH = 4,32 paBna

1) 4,78*10% 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°




H

9. AKTuBHas KOHLEHTpalus aHnoHoB aoH- B 0,01M pactBopa ruapoxcuna xkanus KOH, yuanTsias
HOHHYIO CHJIy pacTBOpa paBHa

1) 9*10°3 2) 8*10° 3) 7*10°3 4) 6*10°3
10. KoncranTa ruaponusa, crenenb ruaponnsa u pH 0,1M pactBopa comu HCOONH4 (Kn(xuc)=
1,8*10*, Kn(ocn) = 1,76%¥10)

1) 3,16*10%,0,177u 6,5 2) 4,76*10%, 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4) 5,75*101°, 0,345 u 6,62
Bapuant Ne 2
1. K 100 mn 96%-noi1 ceproit kucnotsl (p = 1,84r/mun) mpubaBunu 400MI BOIBI, TTOTYYHIICS
pacTBop IWIOTHOCTHIO 1,225 r/Mii. MonspHast KOHIICHTpALUs pacTBOpa

1)3,78 M 2)221M 3)2,57TM 4)4,02M
2. U3 400 r 20%-H0T0 pacTBOpa MPH OXJIAKICHUN BBIACTWIOCH SO T pacTBOPEHHOIO BEIIECTBA.
MaccoBast 107151 BelIecTBa B OCTaBIIEMCSI paCTBOPE

1) 8,6 % 2)6,3% AN74% 4)95%
3. VYpasuenuio Fe** + 30H" = Fe(OH); cooTBETCTBYET B3aMMOIEHCTBIE

1) FeC13 ¢ KOH 2) Fe2(S04)3 ¢ Ba(OH):
3) FeSOsc NaOH  4) Fe(OH)3 c HC1
4. lllemo4HOCTH PACTBOPOB COJICH C OJUHAKOBOW MOJISIPHOW KOHIICHTPALIUEH YBEIUYUBACTCS B Py

1) kapOoHaT HATpUs, MU HATPUS

2) cynbGUT Kausi, CyIbQHI HATPHS
3)HUTPUT HATPUsl, HUTPAT HATPUS
4) XJI0pU L TUTUS, XJIOPUJ AaMMOHUS
5. KomnuectBo otpunarenbHbix HoHOB B 120 r 10% pacTBOpa aMMOHMS, €ClIU CTENEHb TUCCO-
nuanuu coiu pasHa 90%

1) 0,135 monn
2) 2)0,15 monb
3) 3)0,167 momb
4) 4) 1,67 monb

6. Ecnm xonuentpanus azotuctoi kucnotel HNO: pasua 0,12M u K, = 6,9*10%, To cTeneHs ee
HOHU3AIUHU COCTABUT

1) 7,6*107
2) 8,6*102
3) 8,6*10°
4) 7,6%103
7. Ecnm xoHIEHTpams pacTBopa rujipokcuaa ammonus passa 0,1M u K, = 1,76*107°, To ero
CTETIeHb HOHHU3AINH (@uon) COCTABUT

1) 1,3*107
2) 1,5%10?




10.

Tema:

3) 1,3*10°3

4) 1,5%10°

Konnenrpauus nonos Bogopona [H'] 6%-noro pactBopa XJI0pOBOAOPOAHON KHCIOTEL (p =
1,028 r/mi) cocTaBisier

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

AxtuBHOCTS XJ0puA-uoHOB B 0,1 M pactBope xmopuna varpust NaCl paBna

1) 7,58*102
2) 7,62*107
3) 7,68*10?
4) 7,54*10?
Crenens ruaponusa u pH conu 6pomuia ammonns NH4Ba pH 0,011 pactsopa (Kx = 1,76%107)

1) 2,38*102u 5,62 2)4,52*102u 8,34 3)568 *10%2u 6,32 4)3,54*1012 n 4,35
«OKHCJIMTEIbHO-BOCCTAHOBATEILHbIE PEAKIHA U 3JIEKTPOXHMHYECKHE MPOIECChD»

Bapuanrt Ne 1

1.

Peakuus JUCITPOIIOPIIMOHUPOBAHUS

HNO2= HNO3z+ NO + H20

KaMnO4 + H20 = KMnO4 + MnO4 + KOH

NH4NO3 = N20O + H20

KCIO3 = 02 + KCI

Peakuyst BHyTpUMOJIEKYJISPHOI'O OKUCIIEHUSA-BOCCTAHOBIICHUS

1) AgNO3z = Ag + NO2 + O3

2) Ag20 =02 + Ag

3) K2S0O3 = KoS04 + KaS

4) NO2 + H20 = HNO3 + HNO:

Omnpenenure cymmy koaddunrentoB B ypaBaenue peakiuun CaOCl, + H,O + NaBr —

1)8

2)7

3)9

4) 10

Y CcTaHOBUTH COOTBETCTBUE

1: mpoaykTsl anekTponu3a paciuiaBa CuCly A:CuuCl

2: mpoaykTsl asektposnm3a pactBopa CU(NO3)2  b: Cuu O3

3: mpoaykTsl anekrponu3a pactBopa Ca(N0z)2 B: H2u O2

I': Cau O

J: Hau Cl2

B npouecce anexrponusa pactBopa NaCl, mpu cuiie Toka SA 3a 85 MUH Ha aHO/IE BBIICIACTCS
MPOJIYKT 00bEMOM 1 (OKPYIJIUTH 10 JECSTHIX )




s oxkucnenus B kucnoit cpeae 0,05 m 0,2 M NaNO2 notpebyercs 0,25 1 pactBop KMnOg4
00BEeMOM 71 (OKPYTIHTD 70 COTHIX)

Hcxons u3 peakuuu S0 + HCIO4 + H2O = HCI + HaSO4 , tiae 1 11 pactBopa coaepxures 10 T
HCIO4, Hopmanbaocts HCIO4 paBHa -MOJIB/JT (OKPYTIUTH JIO IECSATHIX )

3HayeHHe 3JICKTPOIHOTO MOTeHIMana Meau, morpyskeaHoi B 0,0005 1 pactsop Cu(NO3). paBHO
B (oxpyrauTh 10 THICAYHBIX)

Ecnm xoH1IeHTpaIus HOHOB BOJIOpo/ia B pacTBope 4,8%* 107 Mounb/n, TO MOTEHIHAT BOJIOPOJHOTO
AJICKTPOJ1a paBEH B (oxpyrauTh 10 THICSAYHBIX)

10. Eciu B 0,51 pactBopa cogepskurcs 0,0699 r FeCl, r, To moTeHI#a KeIe3H0ro 3JIeKTpo/ia paBeH

B (oxpyrauTh 10 THICSYHBIX)

Bapuant Ne 2

1.

Peakuus BHYTPUMOJICKYJIAPHOI'O OKUCJICHUSA-BOCCTAHOBJICHUA

1) KCIO3= O2+ KCI

2) NHsNOs= N20 + H20

3) HNO2= HNO3+ NO + H20

4) KoMnOg + H,O = KMnOg4 + MnO4 + KOH
Peakiys JUCIIPONIOPLUOHUPOBAHUS

1) KoS03=K3S0s + K2S  2) NO2 + H20 = HNO3 + HNO
3) AgNO3 = Ag + NO2 + O2 4) Ag20 =02 + Ag
Onpenenure cyMmy KO3 PUITMSHTOB B ypaBHEHUE PEaKIIHH

K2Cr207 + H2SO4 + NapS0; —

1) 17

2) 18

3) 19

4) 20

YCTaHOBUTE COOTBETCTBHE

1: KMnOs + Na2SO3 + HoSO4 —  A: MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnQO4 + Na;SO3 + H20 — B: MnO2 + KOH + NaxSO4

3: KMnO4 + Na;SO3 + KOH — B: KoMnOs + NaxSO4 + H20

I': MnSO4 + KOH + NaxSO4 + H20

B mpouiecce anextponu3za pacmnaBa NaCl, mpu cune Toka 2A 3a 45 MHUH. Ha KaTOJIE BBIAENSIETCS
MPOIYKT Maccou I (OKPYIJIUTH 10 COTHIX)

B nporecce anextponuza pactBopa NaxSOs, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBLAETSETCS
MPOJIYKT 00bEMOM 7 (OKPYIJIUTH JI0 COTHIX)

Ecnu nuxpomat-uoH Bocctanasiubaercs 10 xpoma (l11), To MossipHas KOHUEHTpaIust SKBU-
BajieHTa Juxpomarta kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/II.

(OKpYTJIUTH JTO COTHIX)

s B3aumopeiictus ¢ 0,25 mons KoCro07 Tpebyercs 2 H pactBop HBr o6semom
1 (OKpYIJIUTB IO COTBIX)




H

9. Eciu KoHLEHTpalus HOHOB BOJI0po/a B pacTsope 3,8*10™ Monb/1, To moTeHIMAaN BOJOPOIHOTO
3JIEKTPOJIa PAaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecniu moTeH1Man BOIOPOIHOTO AJIEKTPOIa paBeH - 236 MB, To akTMBHOCTh HOHOB BOJIOpO/a B
pacTBope paBHa MOJIb/TI (3amMKcaTh B CTAHAAPTHOM BH/IE)

Tema: «CTpoeHune U CBOMCTBA KOMILIEKCHBIX COeIMHEHUIN»
Bapuant Ne 1
1. TMapamarHUTHBIN HU3KOCIMHOBBIA BHYTPUOPOUTAIHHBIN

1) [Mn(NO2)e]*
2) [CoBre]*
3) [Fe(CO)4]**
4) [VC1e]*
2. YCTaHOBUTH COOTBETCTBHE MEXITYy Ha3BaHUEM U (OPMYIION KOMITJIEKCHOUW COJIN

1: Ko[PtC14]
2: [PtC13(NH3)3]Br
3: [CoF3(H20)3]
4: [Co(NHz3)s][Co(NO2)e]
A: terpaxnoporuiatuHar (1) kamus
b: 6pomu TppuaMMUHTPpUHUTPOXIOpOILIaTHHEL (1V)
B: tpuakBarpudTopokobaibT
I': rekcanutpokodansrat (111) rekcaammunkodansra (111 [: muxmoporerpaammunnukens E:
rekcarmanodeppar(Il) kamus
3. YCTaHOBUTH COOTBETCTBUE MEXAY POPMYIIOH COeTMHEHHUS U KOOPIUHAMOHHBIM YHCIIOM

1
[FeFx] 2 A: 6

2: [Pt(N2Ha)x]* B: 4
3: [Pd(NH3)x]** B:5
.7
H:3

4. Ecnu pactop coaepxut 0,05 moms/1 K2[Ag(CN)s] 1 0,05 mons KCN, K;; = 1*10°2, 1o
KOHIIEHTPAIIMs HOHOB cepedpa B MOJIb/T

5. Ecnum nns KOMIUIEKCHOTO HOHA YHEPIus paciiervieHns pasHa 167,2 k/[»x/Moiib, TO OH MOTJIoLIaeT
CBET C JJIMHOM BOJHBI B HM

6. Ecau npu neiicTBUM pacTBOpa CEPHOM KUCIOTHI Bech Oapwii u3 pactsopa Ba(CN)2*Cu(CNS):
ocaxxaaeTcs B BUJE cyibdaTa Oapusi, TO KOOpAWHAIIMOHHAs (hOpMyIia CONU

Bapuant Ne 2
1. TlapamarHUTHBIN BBICOKOCIIMHOBBIA BHYTPUOPOHUTATbHBIHI

[VCle]* 2) [Fe(CO0)4]*
[NiCl4]* 4) [Pd(NH3)s]*
2. YCTaHOBHUTH COOTBETCTBUE MEKAY HazBaHHEM H (hopmyoi komruiekcHo conu 1: Ks[Fe(CN)e]




A: rexkcanmanogeppar(l11) xamus

2: [Ni(NH3)4]Cl; b: xmopuna terpaammunuukes(11)

3: K2[SiFs] B: rekcadropocumukar (IV) kanus

4: [Ni(CO)4] I': TerpakapOOHUITHUKEIH

J: AMXI10pOoTETPAAMMUHHUKEIIS

E: rekcanmmanodeppat(ll) xanmus

VCTaHOBUTH COOTBETCTBUE MKy HOPMYJIOH COSTUHEHHS i KOOPAUHAIIHOHHBIM YHCIIOM

[Ni(CO)x]° A:4

[Co(CN)x]"*®) b: 6
[Fe(CO)X]° B:5

I:7

H: 3

Ecim pactsop comepxut 0,02 monb/n CAd(NO3)z 1 1 Momb NH3, Ky = 2,75*107, To KOHIEHTparms
WMOHOB KaJIMUSI B MOJIb/JT

Ecan MaKCUMYM INOIJIOMCHHUA BUAUMOI'O CBETA JJISI KOMIIJICKCA COOTBCTCTBYCT AJIMHC BOJIHBL 400
HM, TO S9HCPIrus paClICIUICHUA B KI[)K/MOJ'IB

Ecnu auist ocaxaenust xiopa u3 pacrsopa Ha 1 moisis PtCla*3NH3 (KUpt = 6) Tpebyercst 1 Mo
HUTpaTa cepedpa, TO KOOPAMHAMOHHAS (OPMYJIa COCAMHEHUS

Kpumepuu OUECHKU Oomeema cmyéenma npu 6blNOJIHEHUU MeCcmoe6blx 3a0anui

Ouenka TpeOoBaHusi K 3HAHUAM

OneHka «OTIMYHO» BBICTABIISACTCS CTYACHTY, €CIH OH TIyOOKO U
IIPOYHO  OCBOWJI ~ INPOTPaMMHBIM  MaTepHall,  HCYEPIBIBAIOLIC,
OTJINYHO MOCJIEI0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBSI3bIBaTh TEOPHUIO C IPAKTUKOW, CBOOOJHO CHpABISETCS C
3aJlayaMy, BONPOCAaMU M JPYrUMU BUJAMHU IIPUMEHEHHUS 3HAHUM,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUIOU3MECHEHUH 3aJaHUM,
IPaBUIBHO OOOCHOBBIBAET MPUHATOE PEIIECHUE.

OHGHK& XOpOoIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPIAO 3HACT
Marcpuall, rpaMOTHO W II0 CYLICCTBY MH3Jara€t €ro, HC JOITyCKas
Xopoumo CYIICCTBCHHBIX HETOYHOCTEH B OTBETEC Ha BOIIPOC, IMIPAaBUJIBHO
MNPUMCHACT TCOPCTUUCCKHUE ITOJOXKCHUA MPH PCHICHUN NPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT HGO6XOI[I/IMI)IMI/I HaBbIKaMU WU IIpUEMaMH UX
BBITNIOJTHCHHU .

YAOBJIECTBOPHUTCIIHEHO z[eTaneﬁ, AOIIYCKacT HETOYHOCTH, HEAOCTATOYHO IMPaBUJIBHBIC

OI_IGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, CCJIHW OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O XapaKTepa, HO HC YCBOWII C€ro

(GOpPMYIUPOBKH, HAPYIICHUS JIOTHYECKOW IOCIEA0BATEILHOCTH B
N3JI0KECHUU HpOFpaMMHOFO MaTepI/Iana, HUCIHBITHIBACT San}I}IHeHI/If{ HpI/I
000CHOBaHNH OTBETA.

OI_ICHKa «HCYOOBJICTBOPUTCIIbHO» BBICTABIISICTCA CTYACHTY, KOTOpBIﬁ

HE 3HAeT 3HAYUTEIbHOM 4YacTHu nporpaMMHOTO Marcpuraja, JOIMYyCKACT




HCYHAOBJICTBOPUTCIIBHO | CYHICCTBCHHBIC OH_II/I6KI/I, HUMCECT 3aTpyYAHCHHA ITPHU OTBCTC HAa BOIPOCHI

MPOJIOJDKUTh ~ 00ydeHHe 0e3  JOMOJHUTEIBHBIX  3aHATHU
COOTBETCTBYIOIICH TUCIMIUINHE.

4. TecTroBBI€E 3aJaHUSA 10 XUMHUH

Tema Nel «XumMmuueckoe cbIpbe»
1.YToHa3pIBaeTCACHIPbEMBXUMUYECKOUTEXHOJIOTHH?

a)IPUPOJHBIEMATEPUAITBL, UCTIONB3yEeMBICBITPON3BOICTBEIPOMBIIIIIIEHHOWTIPOTYKIINH;

0)MaTepuabl,MoABeprinecsioopaboTKeHA0 AHOMMITMHECKOIbKUXCTAJUSXIPOU3BOICTBA;

B)BEILIECTBA,00pa3yr0ILUECABIIpOLecCceiepepad 0TKUCHPhIHAPSI LY CLIEIEBBIMIIPOLYKTOM, HOHE
SIBIISTIOIIMECSIICTbIOITAHHOT OTIPOU3BO/ICTBA,

') OCTaTKH CBIPB, MaTepHajIoB U MOJYIPOAYKTOB, oOpazyromuecs

BIPOHU3BOCTBEUTIONHOCTHIOMINIACTHYHOYTPATUBIIMECBON KaueCTBa.
2.YToHAa3bIBAETCANOTYNIPOAYKTOMBXUMHYECKOWTEXHOJIOTHI?

a)IIPUPOJHBIEMATEPUAITBL, ICTIONB3YEMBICBITPON3BOICTBEPOMBIIIIIICHHOWTIPOTYKIINH;

0)MaTepuabl,MoABeprinecsioopaboTKeHA0 AHOMMITMHECKOIBKUXCTAIUSIXIPOU3BOICTBA;

B)BEILIECTBA,00pa3yI0ILUECABIIpOLecCceiepepabOTKHCHPhIHAPSI LY CLIEIEBBIMIIPOLYKTOM, HOHE
SIBIISTIOIIMECSIIETBIOIAHHOT OTIPON3BOJICTBA;

I')OCTATKH CBHIPbsl, MATEPHAJIOB U MOJYIIPOAYKTOB, 00pa3yoIIecs
BIIPOM3BOJICTBEUIIOIHOCTIOMINYACTHYHOYTPATUBIINECBON KAaueCTBa.
3.UToHa3bIBaETCA0TXOAAMUBXHMHUYECKOMTEXHOTOTHM ?

a)IIPUPOAHbIEMaTePHAIIBI, ICIIONb3YEMBIEBIIPON3BOACTBEIPOMBIILIIIEHHOWIPOIYKIINH;

0)MaTepuasbl,noaBeprinecsioopadoTKkeHa0 AHOMMIMHECKOIbKUXCTaJUSXIPOU3BOACTBA;

B)BEIIIECTBA,00pa3yroIUeCBIIpoIecceniepepaboTKHCHIPhIHAPS Y CLIEIEBBIMITPOyKTOM, HOHE
SIBIISTIOLIMECSIIETbIOJAHHOT OTIPOU3BO/ICTBA;

I')OCTATKH CBHIPbsl, MATEPHAJIOB U MOJyIIPOAYKTOB, 00pa3yoIIecs
BITPOM3BOJICTBEUTIONHOCTHIOMINYACTHYHOYTPATUBIINECBON KAUECTBA.

4. KakknaccupuuupyeTcachbIpbENoarperaTHOMYCOCTOSTHHIO ?

a) BOJIa, BO3/1yX, PaCTUTENILHOE W KMBOTHOE, MHHEPAJIHHOE;
0)pyaHoe,HepyAHOE,TOpIoYee;

B) BO300HOBIIIEMOE,HE BO300OHOBIIAEMOE;
I')HEOpPraHMYeCcKOe,0praHnIecKoe;

I)TBEP0E,)KUAKOE,ra3000pasHoe
5.KakkiaccupuumupyercachbpbEénOXUMHUYECKOMYCOCTOSTHUIO?
a)BOJ1a,BO3/IyX,paCTUTEILHOCHKUBOTHOE, MHHEPAIIEHOE CHIPHE;
0)pyIHOE, HEpYyTHOE, rOpIoYee;

B) BO300HOBIIIEMOE,HE BO300OHOBIIAEMOE;

') HEOPTaHUYECKOe,0pTaHuIeCKOe;

u 000CHOBaHUHU OTBETOB. Kaxk MpaBuUIIo, OLIEHKA
«HEYJIOBJICTBOPUTEIIbHO» CTABUTCS CTYJEHTaM, KOTOpPbIE HE MOTYT




) TBEPIOE,)KUIKOES,T'a3000pa3HOE.

6.Kak kaaccuduuupyercs cbIpb€ Mo BUaaM 3anacos?
a) BOZa, BO3AYX, PACTUTEIIEHOE U KHBOTHOE, MHHEPAIILHOE;
0)pyzaHoe,HepyJHOE,TOpIoYee;
B) BO30OHOBIIsIEMOE,HE BO3OOHOBIISIEMOE;
I) HEOpPraHUYEeCKOe,0pTaHnYeCcKOE;
I)TBEP0E,)KUIKOE,ra3000pa3Hoe;
7.Kak kaaccupuuupyercst cbIpbE M0 NPONCXO0KICHHIO?
a) BOJIa, BO3/yX, PACTUTENBHOE U KUBOTHOE, MUHEPAIBHOE;
0)pyaHOE,HEPYAHOE,FOPIOYEE;
B) BO300HOBIIIEMOE, HE
BO300HOBIISIEMOE;
I')HEOPraHN4YeCcKOe,0praHnIecKoe;
I)TBEPJI0€,)KUKOE,ra3000pa3Hoe.

8.UroHa3biBaeTcsiKIaccupuKanueicbIpbANPUIIOATOTOBKEErOKNepepadoTke?

a)IpoleccpasiesIeHUsI0AHOPOJHBIXCHITy YMXMaTepHaToBHAPPAKIMAIIOPa3MEPAMCOCTaBISIOLITHX I
X4aCTHII;

0) MexaHWYEeCKUI MpoLece AETCHUS TBEPIOro Tejla Ha YacTHU 3a CYET NPUIIOKEHUSBHEIIHUX CHIT;

B)TIpoliecCcpa3ieTIeHUsI0JTHOPOAHBIXCHITY YN XMaTepUaOBHAD PAKIIMUIIOPA3MEPAMCOCTABIISIOIINX A
X‘IaCTI/IH,OCHOB&HHBIﬁHﬂp&Z}J’IH‘IHHCKOpOCTGP'IHXOC&)KILGHI/ISIB)KHIIKOCTHB&EIBHCI/IMOCTI/IOTHHOTHOCTI/ISTI/IX‘{
acTuly;

I)IIpoleccpa3iesICHASI0IHOPOAHBIXCHITY YMXMaTEepUATOBHA(QPAKIIMUTIOPA3MEPAMCOCTABIIS IO X H
XYaCTHL3aCUETIPOCCHBAHUSICHIPbIUCPE3CUTAPAZTMYHOI OAUAMETPA;

J)IIPOLIECCOTAEICHUSINONE3HONIACTUCHIPbAOTITY CTONIIOPOIBL.
9.KaxkoiinpoueccHa3bIBaeTCATPOX04eHUEMTBEPAOTOChIPbsi?

a)IporeccpaseIeHUsI0AHOPOAHBIXCHITyYNXMaTeprualoBHA(DPAKIINUIIOPa3MEPaMCOCTaBIISIOIIXH
X4aCTHII;

0) MexaHWYEeCKUH MpoLece AEJICHUS TBEPIOro Tejla Ha YacTH 3a CYET NPUIIOKEHUSBHEIIHUX CHIT;

B)TIpoIIeCCpa3ieTICHUsI0THOPOIHBIXCBHITY YN X MaTepHUaIOBHAD PAKIIMUIIOPA3MEPAMCOCTABIISIOIINX A
X4YaCTHI,0CHOBAaHHBIMHAPA3TMUMHCKOPOCTEHNX0CAXK ICHU BXKHIKOCTUB3aBUCHMOCTHOTINIOTHOCTUITUX Y
aCTHII;

I)IIpoIiecCpa3ieNICHUSI0THOPOHBIXCHITY YMXMaTEepUATOBHA(QPAKIIMATIOPA3MEPAMCOCTABIISIOLIIUXH
X4YaCTHI3aCUETIPOCCUBAHUSACHIPbAUCPE3CUTAPAZTMYHOT OAUAMETPA;

J)IIPOLIECCOTAETICHUAIONE3HOHUACTHCHIPBSIOTITY CTOMITOPOIBI.
10.KakoiinpoueccHa3zbiBaeTCArHAPaBInyecKoiikIaccupuranneicoipbs?

a)IpoleccpasiesIeHUsI0AHOPOJHBIXCHITy YNXMaTepUaTOBHAPPAKIMUIIOPa3MEPAMCOCTABIISIOLINX
UXYaCTHULL;

0) MexaHWYEeCKUH MpoLece AEJICHUS TBEPIOro Tejla Ha YaCcTH 3a CYET NPUIIOKEHUSIBHEIIHUX CHIT;

B)IpoLiecCpa3AeIeHUsI0JHOPOAHBIXChITYYNXMaTepUaIOBHADPAKLIIMUIIOPA3MEPAMCOCTABIISIOIINX Y
X‘IaCTI/IH,OCHOBaHHBIf/'IHapaBHH‘IHPICKopOCTCI’II/IXOCEDK}ICHI/ISIB)KI/IJIKOCTI/IB3aBI/ICI/IMOCTI/IOTHHOTHOCTI/IBTI/IX‘I
acTHIL;

T)IIpoIIecCpa3/eNICHASIOTHOPOIHBIXCHITY YMXMaTEpUATOBHA(DPAKIIMATIOPA3MEPAMCOCTABIISFOIIIHX
X4YaCTHUI[3aCUYETIIPOCEUBAHUACKIPhAUEPE3CUTAPASINIHOT OANAMETPA;
J)IIPOLECCOTACTICHUATIONE3HONUACTUCHIPBAOTITY CTOUTIOPOIBI.

Tema No2 «JHeprusi B XMuMUY€CKOM IMPOU3BOACTBE»



1.YToHa3bIBaeTCABTOPUYHBIMHIHEPreTHYECKUMHUPecypcaMu?

a)3HEeprus,3aTpadrBacMastHAITPON3BOACTBOE AMHUIIBITPOIYKIIHH;
0)9HEePreTHYECKUHTIOTEHITMATKOHSUHBIX, [T000YHBIXUITPOMEKY TOUHBIXTIPOTYKTOBUOTXOIOBXUMUY

€CKOTOTIPOHU3BO/ICTBA,HCITONB3YEMBIH ITIIIHEPTOCHAOKEHUSIAT PETATOBH YCTAHOBOK;

B) DJIEKTPUYECKAs SHEPT U, IPUMEHSIeMas IS IPOBEICHUSI
ANEKTPOXUMHUIECKHX,ITIEKTPOTEPMUIECKHX,ITIEKTPOMAr HUTHBIXHAJIEKTPOCTATHIECKUXIIPOIIECCOB;

T') SHEPT U, NCIIOIb3yeMast U IPOBEACHUS XUMUYECKHUX PEaKIUi, CKATHS Ta30BH KUAKOCTEH,
OCYIIIECTBJICHHS TEIUIOBBIX MPOLIECCOB, MPOBEACHHUS MEXaHUICCKUXUTHIPOAMHAMUYCCKUXITPOIIECCOB.
2. KakknaccupuuupyoTciBTOPUYHbIEIHEPreTHYECKHepPecypehl?

a) COJIHEYHAs paJuaIius, SHEPrus BeTpa U BOJIH; OroMacca;

0) ra3, He()Th, YTONIb,AIEPHOE TOTLTUBO;

B) HE BO30OHOBJISICMBICH BO30OHOBIISIEMBIC PECYPCHI;

I') FOPHOYassdHEPrHs, TeIJIOBast SHEPI s, S HEPIHUs H30BITOYHOIO T1aBICHHMS.
3. HakakoMIpHHIHMIIEOCHOBAHOUCIIOIb30BAHMEBTOPHYHBIX2HEPreTHYECKUX pecypcoBBcxemMe
CTEIJIOOOMEHHUKOM?

a)pereHeparuu;0)peKynepalim;B)yTHIN3al1U; T)TeII000MEHa.

4.Kak Ha3bIBaeTcs KaMepa, 3al10JIHEHHAasl HacaJKaMHu U3 KMPIUya,
4epe3K0TOPYIONOoCIe0BATeILHONPOXOAMTIOPAINHMX0T0AHbINTa3?
a)TerI000MEHHUK; 0 )KOTEI-yTHIIN3aTOP; B)pereHepaTop;B)KOHTAKTHRIHATIIIapaT.
5.UToHa3bIBaETCAIHEProeMKOCTHIONIPOU3BOACTBA?
a)OTHOIIEHHEHN3IIEHTEeTIOTRICTOPaHHSI IaHHOT O TOTUTUBAKTEILIOTeCTOpaHus Y T, ipuHUMaeMoi
3229260 xJIx;

0)3Heprus, nojTyJaemas PUIoITHOMCropanuu | krunu 1 av>rommsa;
B)BEILIECTBOMIIMCHCTEMABEIICCTB, UCIIOIb3YEMOEBKaYeCTBECPE B ISTHAT PEBAHUS,
I')KOJINYECTBOIHEPT MU, 3aTPAYNBAEMBICHATIOYYCHIEE AN HULIBIITPO YKL H.
6.K xakomy kJ1accy 3JHeproeMKoCTH OTHOCHTCS IPOU3BOACTBO, €CJIH
pacxoayaeJbHOTOTONJINBAHATOHHYTPOU3BOAMMOMIPOAYKIMICOCTABJIsIeTO0ee2
TonH (58 010°k/IsK)HaTOHHY POy KKK ?
2)IepBOMY;0)BTOPOMY; B)TPETHEMY;T )YETBEPTOMY.
7.K kakomy KJiaccy SJHEProeMKOCTH OTHOCHTCS MIPOU3BOJACTBO, €CJIH
PACXOAYAeJIbHOrOTONIMBAHATOHHYIPOM3BOAMMOINPOLYKIHACOCTABIAeT0oT1 102 TOoRH(29 103~
58010°k/[:k)HATOHHY POy KIHH ?
a)KIepBOMY;0)KOBTOPOMY;B)KTPETHEMY; T )KUETBEPTOMY.

8.K kakomy KJ1accy 3JHeproeMKoCTH OTHOCHTCSI IPOU3BOACTBO, €CJIH
pacxoayie/JbHOrOTONIMBAHATOHHYIPOU3BOAMMOMHIIPOYKIMHMCOCTABJIsIETMEHee
9.KakoiiBUATONINBA001a12€TCAMOHBBICOKOHIHEPreTHYEeCKOMEHHOCTHIO?

a) yroiab;, 0) HeTh;B) MPUPOMHBIA Ta3; T) CIAHNBI;, 1) OUTYMHWHO3HBIE TECKH;e)TOp(;
K)OromMacca;3) a1epHOe TOTUIHBO.
10.Yrona3piBaeTcak03p(PpHIMeHTOMHUCIOIB30BAHUSIIHEPTIUU?

a)OTHOIIIEHHEKOJINIECTBAYHEPT U, TEOPETHIECCKUHEO0X 0 TUMONHAITPON3BOICTBOC TUHHIIBITPOTYKI]
WU, KKOJTMYECTBYIHEPT M, IPAKTUIECKU3aTPaueHHOIHA 3TO;

0) OTHOIIEHME  HU3LIEH  TEIUIOTH  CrOpaHMs  JAaHHOTO  TOIUIMBA K  TEIUIOTe
cropauusn ¥ T,npuanmaemotit 3229260 kJIx;

B)3Hepl"I/IH,HOHy‘{aCMaHHpI/IHOHHOM CropaHuu 1 xrumml HM3TOHJ'H/IBa;

I')KOJ'II/I‘IeCTBOBHepFI/II/I,3ana‘-II/IBaeMOe HaMnoJIy4C€HUCCIUHUIBITTPOAYKIIUH.






5.Pabouas TeTpaab Mo IUCUUILIMHE « XMMUSD> (HATIPABJIEHHE «XUMHUD)
O0akajiaBp)

Tema: PacyeTbl MaTEPHAILHOIO U TEIJIOBOTO 0AJIAHCOB
MATEPUAJIBHBIA U TENJIOBOM BAJIAHCHI

CrexmomMeTpuyecKkne pacyersl.

3az[aHHe 1.PacueT korMuecTBa M COCTaBa TEXHUUYECKUX IMPOOYKTOB

3amanue 2. PacyeT MatepuaabHOTO M TETUIOBOTO OajlaHca MPOW3BOCTBA
aMMHAYHOU CEITUTPHI

3aganue 3. PacueT MaTepralbHOTO M TETUIOBOTO OajlaHca Mpoliecca OKUCISHUS
uzonponmidensona (UI1B)

3aganue 4. PacueT MaTepuaabHOTO M TEIUIOBOTO OajlaHca mpoliecca
KaTAIUTUYECKOTO0 KPEKUHTa HEPTU

3aganue 5.A301. CuHTe3 amMmMHuaka. A30THas KMCJIOTA.

6. MeToauyeckue MaTepHalibl, OMNpele/siiOllie MPOoUeIypPbl OIEeHUBAHUS 3HAHMIA,
YMeHUi, HABBIKOB W (MJIH) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YIOUIUX JTaNbI
(opMupoBanus KoMIeTeHIH I

Jlns jomycka K 9K3aMeHy (3aueTy) HeoOXOAMMO IIOCELICHHE BCeX JEeKUUH u
NPAaKTUYECKUX U J1a0OpaTOPHBIX 3aHSATHHA, BBINOJIHEHHWE BCEX KOHTPOJBHBIX padoT,
HanucaHue pedepata. IIpu moarotroBke K ga0OpaTOPHBIM M MPAKTUYECKUM 3aHATUAM
HE00XO0/IMMO BOCIIOJIB30BaThCSI MaTeprallaMi Y4eOHOU JINTEPaTyphl, KOHCTIEKTAMH JICKIINH.

JIaGopatopHble pabOThI TPOBOATCS Ha 6a3e 1abopaTOpuy XUMUYECKOTO (pakynbTeTa
C HCIOJb30BaHHEM OOOPYAOBAaHMSA XMMHUEcKON naboparopuu. Ha BbimosHeHuEe OnHOU
71a00paTOpHOIl pabOThl CTYJEHTY OTBOJAMTCS JBa aKaJeMHYECKHUX 4Yaca, B TOM YHUCIIE Ha
3amuTy padotel otBonuTcs 10 mMunyt. Ilepen nmaGoparopHoil paboToil Ha MPAaKTUYECKOM
3aHATUU NPOBUIUTCS YCTHBIN OMPOC [T MPOBEPKU MOJTOTOBIEHHOCTHU CTY/IEHTOB K padoTe.

Kputepun oneHUBaHHS YCTHBIX OTBETOB, BBHIMOJHEHHS MPAKTUYECKUX 3aJaHUH U
71a00paTOPHBIX PabOT MPUBEIEHBI BBILIE B IT 2.

KoHnTponbHble paboThl poBOAATCS MO OuseTaM (MpuMepsl PUBEAECHBI B pazzene 3)
B TeueHne 90 MUHYT.

Kputepun orieHHBaHUS YCTHBIX OTBETOB, MPAKTHUECKUX 33724, KOHTPOJIBHBIX PadoT,
71a00paTOPHBIX PabOT MPUBEIEHBI BhILIE B pa3jeie 2.

Pedepathbl BRIMOTHSAIOTCS B MEUAaTHON WM PYKOMUCHOU (hopme, 00beM pedepaTa HE
meHee 15 crpanui. Tembl U KpUTEpUHU OLIEHUBAHUS IPUBECHBI BHIILIE B pa3zene 2.

B mepuon moAaroToBKHM K dK3aMEHY CTYACHTHI MOTYT TOJYYHTh y dK3aMeHATopa -
IpernojiaBaTessi, MNPOBOJUBILErO JEKIMOHHBIH KypC WHAMBHUIYyalbHbIE M TPYIIOBbIE
KOHCYJIbTaIlHH.

ITonroToBka K 3K3aMeHy (3a4yeTy) — 3TO 3aBEpLIAIONINI, HanOoJee aKTUBHBIM 3Tan
CaMOCTOSITENIbHOM pabOThI CTy/I€HTa Ha/l yUeOHBIM KypCOM.

CryneHTy HEOOXOIUMO BHUMATEIbHO pa300paThCsl B 3amUCIX JEKIMA U B
MarepraiaXx MPaKTUYECKUX 3aHSATHH, CHCTEMATH3MPOBATh M YIOPSIOYUTH HAKOIUICHHBIE



H

3HaHus. Kaxxgas Tema MMeeT CBOM Y3JI0BBIE, OCHOBHBIC, KOHIENTYalbHO 0000Imarorue
BOTIPOCHI, BOKPYT KOTOPBIX COOMPAETCS BCEe OCTAIBHOE. DTO CBOCOOPA3HBIE «ITPOBEPOUHBIC)
BONIPOCHI TEepe dK3aMeHOM, WX gaer kadenpa. CTyIneHT, cocOOHBI HAa HUX OTBETHTb,
MOYKET CUMTATh Ce0sl MOATOTOBICHHBIM, K SK3aMEHY.

Dk3aMeH (3a4eT) MPOBOAMTCS MO OuiieTaM, B KaKIOM M3 HHUX IOCTaBJICHBI ISThH
BOIIPOCOB M3 Pa3HBIX YacTeil (pasnuesioB, TeM) YYEOHOM IHUCHMILIMHBI. DK3aMeH (3ayer)
IPOBOJUTCS B MUCHbMEHHOU (hopMme. Bpemst st MMCbMEHHOTO OTBETa Ha BOIIPOCH! ouiera 90
MUHYT. TpeOoBaHHs K M3JI0KCHUIO MaTepualia: a) M3JI0KEHHE MarepHalia JOJDKHO OBITh
TOYHBIM, JOJDKHO OBITh JIOTHYHBIM, T.€. U3JIaraTh MBICIH I[OCIEOBATEIbHO, HE
NPOTHBOPEYUTh CcaMoOMy ce0e, H3JI0KCHUE Marepuana JODKHO OBITh TPaMOTHBIM,
COOTBETCTBOBATh HOPMaM JIUTEPATYPHOTO S3bIKA; 0) OTBET OJIKEH MMOKa3aTh, KaK IIyOOKO
OCBOCHA JMCIUIUINHA, HACKOJBKO ITUPOKH IMO3HAHUS IO MTPEIMETY.

OTBeT M0 KaXKAOMY BOMPOCY OIEHUBAETCS IO YeThIpeX OauibHOM 1mkane. Kpurepun
OILICHUBAHMsI SK3aMeHa (3a4eTy) MopOOHO MPUBEICHBI B paserne 2.



