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1.

O0CBOEHUSI 00pPa30BaTeJIbHON MPOrpaMMbl
[TepedyeHn hopMHUPYyEMbIX KOMITETCHIIHI:

Ilepeyenb KoMIeTeHUMH, ¢ yKa3aHueM 3TanoB ux (GopMUpPOBaHHS B Npouecce

Haumenosanue Kon, HaumeHnoBanue Kox, HauMeHOBaHME HHIUKATOPA JOCTUKEHHUS
KaTeropuu YHUBEpCAIbHOU YHUBEPCAIbHOW KOMIIETCHIIUU
(rpymnmer) YK KOMIIETCHIINU

VYuusepcanbubie kommnereHuu (YK)

CHucTeMHOE U Kpu-

VYK-1. Ciocoben

YK-1.1. Ananusupyer 3agady, BeIICIAS e 0a30BbIC

TUYECKOE OCYIIECTBIISATh MO-UCK, | COCTaBJISIOLINE;
MBIIILICHUE kputndeckui ananus | YK-1.2. Onpenensier, UHTEPIPETHPYET U
uH(popMa-1u, pamkupyet nHbopMalnio, TpedyeMyro i peleHus
MPUMEHSITh MIOCTaBIIEHHOM 3a/1a4W;
CHUCTEMHBIN MOJXO]] VK-1.3. Ocy1uecTBIsieT OUCK UHPOPMALHH JUIST
JUTSL PEIICHUS TTOCTA- | pEeLeHUs MOCTaBICHHOMN 3ajauu 10 pa3INdHbIM
BJICHHBIX 3a/1a4 TUIIaM 3aIIPOCOB;
YK-1.4. Ilpu o6paboTke nHPOpMAITUN OTIUYAET
(hakTbl OT MHEHH, HHTEPIIPETALIHA, OLICHOK,
(dbopMupyeT COOCTBEHHbIE MHEHUS U CYXKICHUS,
apryMEHTHUPYET CBOH BBIBOJBI M TOUKY 3PEHUS;
VYK-1.5. PaccmaTtpuBaet u npeaiaraet BO3MOKHbIE
BapHaHTHI PELICHHS MIOCTaBICHHON 3a7a4uu, OLlEHUBAs
UX JIOCTOMHCTBA ¥ HEJTOCTATKH.
Ob6menpodeccuonansubie kommereHuu (OI1K)
Mudpopmannonno- [OIIK-1. Cnocoben OIIK-1.1. 3Haer ¢uznyeckre OCHOBBI MEXaHHKH,

KOMMYHHKa-THBHAS
rpaMOT-HOCTh TIPH
pelie-Hun
npodeccuo-
HaJBHBIX 3aJa4.

MPUMEHSITh 0a30BbIC
3HaHUS B 00J1aCTH
(hu3uKo-MaTeMaTHyeC-
KHX ¥ €CTeCTBEHHBIX
HayK B cpepe cBoei
mpodeccnoHanbHOMI
e TeIbHOCTH.

MOJIEKYJIIpHOM (pr3uKH, mpupoay KojaeOaHui U BOJIH,
OCHOBBI TEPMOJIMHAMMKH, MIEKTPUYECTBA U MATHETU3MA,
ONTHUKH, OCHOBBI aTOMHOM U SIEPHON (PU3UKU, TOHUMAET
[IUPOTY U OTPAHUYEHHOCTh IPUMEHEHUS QUZNKU
MICCJIEJOBAHMIO ITPOLIECCOB U SBJIICHUM B IPUPOJIE U
oO11eCTBe.

OIIK-1.2. YMmeer ucnonap30BaTh TEOPETUUECKUE 3HAHUS
py 00BSICHEHUH PE3yJIbTaTOB SKCIIEPUMEHTOB,
MPUMEHSATH 3HAHUS B 00J1aCTH (PU3UKH 71T OCBOCHHS
001enpodecCHOHANBHBIX JUCITUTUIHH U PEIICHUS
npogecCHOHATBHBIX 33a]1a4, OI[CHUBAET IOCTOBEPHOCTh
MOJYYSHHOTO PEIICHHs 3a1a49H.

OIIK-1.3. Bnageer HaBbIKaMU (PU3UUECKUX
UCCIIeIOBaHMM, CIIOCOOEH MepeaBaTh pe3yiabTaT
IIPOBEJIEHHBIX MCCIEA0BaHNN B BUJIE KOHKPETHBIX
peKOMeHalui B TEPMUHAX IPEIMETHON 001acTH

3HaHHA.




2. Onucanue nokasarejeil M KpuTepueB OLEHNBAHUS KOMIIETEHIIUI HA PA3JIUYHBIX
Tanax ux (popMupoBaHus, ONMCAHME IIKAJ OLleHMBAHUS

CorrocTaBiieHHE KA OIICHUBAHUS

4-0annpHas OtnnuHO Xopomuio VY nosneTBopuTen HeynosnersopurensHo
IKasia (TOBBIIIIEHH (6a3oBwIit BHO (ypoBeHb HE
(YpoBeHb bIil ypOBEHb) | YPOBEHbB) (moporosslit chopMHpOBaH)
OCBOCHHS) YPOBEHb )
100- 91-100 81-90 61-80 0-60
OayuIbHAs IIKaja
bunapnas 3auTeHo He 3aureno
IKaza
OnennBaHue 0TBETA HA 3a4UeTe
4-GannpHas [TokazaTenu Kpurepuu
IKaza
(YpoBeHb
OCBOCHHSI)
1. TomHoTa H3IOXKEHUS CryneHToM J1aH TOJNHBIA, B  JIOTHYECKOM
3auTeHo TEOPETUYECKOIO MOCJICOBATEIPHOCTH  Pa3BepHYTHIH  OTBET  Ha
MaTepuana; MOCTaBIIEHHBINA BOMPOC, TJI€ OH MPOJAEMOHCTPUPOBAI
2. llonnoTa U | 3HAHWS TpeaMeTa B TIOJHOM o0ObeMe ydeOHOM
MPAaBUJIBHOCTh PEIICHHsI | IPOTPaMMBbl, JOCTATOYHO TIyOOKO OCMBICIUBAET
MPAKTUYECKOTO 33JaHus; | JUCIUIUINHY, CAMOCTOSTEIHHO, W HCUEPITHIBAIOIIE
3. IIpaBUiBHOCTH W/HWIIK | OTBEYAET HA JOMOJHHUTEIbHBIE BOIPOCHI, MPUBOIUT
apryMEHTHPOBAHHOCTh COOCTBEHHBIC ~ TPUMEpPHI O  MpoOJIEMaTHKE
U3IIOKEHUS MOCTABIIEHHOTO BOMpPOCa, PEIIWI MPeAIoKEHHBIE
(mocneaoBaTeNbHOCTh MpaKkTUYECKHE 3aaHus 6€3 OmmnOoK.
He 3aureno JIEUCTBUN); CTyaeHTOM J1aH OTBET, KOTOPBIA COAEPKUT Pl

4. CaMOCTOSTEILHOCTD
OTBETA;
5. Kynbtypa peun;

CEpBE3HBIX HETOYHOCTEH, 0OHapy K KUBAOLIUI
HE3HAaHWE INPOLECCOB  H3y4aeMOHW IPEeIMETHOU
00JacTH, OTJIMYAIOUINICS HErTyOOKUM DPACKPBITHEM
TE€Mbl, HE3HAaHHMEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(OPMUPOBAHHBIMU HaBBIKAMU aHallM3a SIBJICHUI,
IIPOLIECCOB, HEYMEHUEM JIaBaTh ApPIryMEHTHUPOBAHHBIE

OTBETHI, CJIA0LIM BJIAAECHHEM  MOHOJIOTHYECKON
peublo, OTCYTCTBHEM JIOTUYHOCTH u
MOCJIEIOBATEILHOCTH.  BBIBOABI  MOBEPXHOCTHBI.

Pemienue MPAKTUYCCKUX 3aJlaHUil HEe BBIIIOJIHEHO, T.C.
CTYACHT HE CIoco0eH OTBETUTHL Ha BOITPOCHI AK€

IpU  JOIOJIHUTENbHBIX  HABOASAIIMX  BOIpOCax
IpernoiaBaTeds.
OuenuBaHne yCTHBIX OTBETOB
4-pannbHas IHoka3zaTenn Kpurepun
KA1
(ypoBeHBb
OCBOEHMSI)
OtinyHO 1.ITonHOoTa  WM3NOXKEHUS CryneHTOM JaH TOJHBIMA, pa3BEPHYTHIN
(OBBILIEHHBIH | TEOPETHUYECKOTO OTBET Ha IIOCTaBJIECHHBIA BONpPOC; IOKa3aHa




YPOBEHB)

Xoporo
(6a30BbIi
YPOBEHbB)

Y nosierBopute
JIBHO

(moporoBbIit
YPOBEHbB)

Heynosnersopu
-TeJIHHO

(YpoBeHb
chopMHUpPOBaH)

HC

MaTepuana; COBOKYIHOCTb ~ OCO3HAaHHBIX  3HaHUK 00
2.IlpaBuinbHOCTh  W/MIIM | OOBEKTE M3YUYCHMs, IEMOHCTPUPYETCSl yMEHUE
apryMeHTHPOBAHHOCTh BBIJIETIATH CYLLECTBEHHbBIE MOMEHTBI
U3JI0KEHUS Mmarepuaa, JI0Ka3aTeIbHO PacKpbITHI
(mocnenoBaTeIbHOCTD OCHOBHBIE TIOJIOKEHHS (CBOOOIHO OIEpUpYET
neicTBuil); HNOHATUSAMHM, TEPMHHaMH U Jp.); OTBET
3.CaMOCTOSTENbHOCTD JIOTUYECKU CTPYKTYypUPOBaH, U3JI05KEH
OTBETA; JUTEPATYPHBIM I'PAMOTHBIM SI3BIKOM

4 KynbTypa peuu. CryneHTOM JaH TMOJHBIM, pa3BEPHYTHIN

OTBET Ha IIOCTABJICHHBIM BOIPOC, IOKA3aHO
yMeHue BBIJICIIATh CYyILLIECTBCHHBIE u
HECYILECTBEHHBIE MOMEHTBI MaTepUana; OTBET
YETKO  CTPYKTYpPUPOBaH, BBICTPOEH B
JIOTUYECKON  IOCJIE0BATEILHOCTH, H3JI0KEH
JUTEPATYPHbIM TPAMOTHBIM SI3BIKOM; OJIHAKO
ObUIM JIOMYIIEHbl HETOYHOCTU B ONpPE/IEICHUU
IIOHATUH, IEPCOHAIIUM, TEPMHUHOB, 1aT U JIp.

CryneHTOM JaH HENOJHBIM OTBET Ha
ITOCTaBJICHHBIN BOIIPOC, JIOTHKA "
IIOCJIEA0BATENbHOCT  HU3JIOKEHUS  UMEIOT
HEKOTOPbIE HapyLIeHMUs, JIOTYIIIEHbI
HECYIIECTBCHHbIE OHIMOKM B  H3JIOKEHHUU
TEOPETHUYECKOT0 Marepuaga M yHOTpeOJIeHUH
TEPMUHOB, IIEpCOHAIMN; B  OTBETE HE
IIPUCYTCTBYIOT I0KA3aTEIbHBIE IPUMEPHI.

CraBuTcs, eciM Ha TOCTaBJIEHHBIH BOMpOC
OTBET OTCYTCTBYET WJIM HETOJIHBIN, JIOTUKA U
MOCJIEI0BATEIbHOCTh M3JI0KEHUSI HapyIIEHBI,
JOTMyIIEHbl ~ CYIIECTBEHHbIE  OMMOKA B
TEOPETUYECKOM MaTepuaie (dpakrax,
MOHATHUSX); B OTBETE OTCYTCTBYIOT BBIBOJBI,
IPUMEPBI, peub HETPaMOTHASI.

OueHuBaHue BbINOJHEHNS MPAKTHYECKUX 3aaHUll U pedepaToB

4-0annpHas 1IKana [Toxazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OtaryHO 1. Tlomnora BemonHenus;  CryneHTOM 3aJjaHue BBITIOJTHEHO
(TOBBIIICHHBIH | MPAKTHYECKOTO 3aJaHUs. | CAMOCTOSITENbHO. [Ilpy  3TOM  cocTaBiieH
YPOBEHB) 2. CBOEBpPEMEHHOCTh NPaBUIBHBII aJTOPUTM BBIIOJTHEHUS 3aJaHUS,
BBITTOJTHEHUS 33/IaHUSI. B JIOTHYECKHX PACCYKICHHSIX HET OIHOOK.
Xoporo 3. TNocnenoBarenbHOCTH CTyaeHTOM  3aJaHHe  BBIIOJIHEHO  C
(6a3oBBIi 1 paLMOHANIBHOCTH TMOJCKAa3KoW  mperogaBatens. [lpum  3Tom
YPOBCHB) BBITIOJTHCHUS 33/JaHUSI. COCTaBJICH MPaBUIILHBIN AIITOPUTM
4. CaMOCTOATEIBHOCTb | BBIMOJHCHUS ~ 3aJaHUs, B  JIOTHYECKOM

BBITNIOJTHCHUA 3a1aHUA.

pacCy JIC€HHH HET CYIIECTBEHHBIX OIIHOOK;
HpPaBWIBHO CJEJaH BBIOOp MaTepHana Juis
BBIIIOJIHCHUA  3aJaHUA, €CTh OOBICHEHHE
perIeHus, HO 3a/1aHKe BBITIOJTHEHO
HEPAIMOHAIBHBIM CIIOCOOOM.




Y nosnersopure
JbHO (TIOPOTOBBIM
YPOBEHbB)

HeynosnerBopu
TeIbHO  (YpPOBEHb
He c(hOPMUPOBaAH)

CTYI[ CHTOM BBITIOJTHECHO C

IoACKa3KaMu

3a7aHue

CTy,Z[CHTOM 3aJaHHuC HE BBIIIOJIHCHO.

OueHnBaHue BHINOJHEHUSA J1a00pPaTOPHBIX padoT

4-GannbHas ILIKaja [Toka3zarenu Kpurepun
(YpoBeHb
OCBOCHHS)
OTiinyHO 1.ITonHoTa Crynenrom nabopartopHas paboTa BBIIIOJHEHA
(IOBBILIECHHBIH BBINOJIHEHUSI CaMOCTOSITENIBHO. CocraBineH IPaBUJIbHBIH
YPOBEHbB) 1abopaTopHOi QITOPUTM TPOBEACHUS pPabOThI, TOJIYYCHHBIC
paboThI; pe3yabTaThl NPaBUIBHO O(QOPMIICHBI, 3aJaHUs
2.CBOEBPEMEHHOCTh | BBIMOJIHEHBI MOJHOCTHIO. OTYeT 0 JabopaTopHOi
BBINOJIHEHMYS, paboTe cliaH BOBpEMsl.
Xoporo 3.KauectBo Crynentom nabopaTopHas paboTa BBHIIIOJHEHA
(6a3oBbIi oopmiieHus ¢ mnojackazkamu npenonasatens. CocraBieH
YPOBEHbB) 1abopaToOpHOI IIPaBWIbHBIM  aTOPUTM TPOBEAEHUS pPabOThI,
paboThI; HOJyYeHHblE  pe3ysbTaTbl  OQOpPMIIEHBI  C
4.CaMOCTOATENBHOCT | HEOOJMBIIUMH 3aMEUYAHUSIMHU, 33]]aHUS BBITOTHCHBI
b BBITIOJHEHMS. nojHocThio. OTder o pabopaTopHOil paboTe caaH
BOBpEMSI.
VY 10BI€TBOPUTEINH Crynentom nabopaTopHas paboTa BBIIOJIHEHA
HO (moporoBbIit ¢ TmoAcKasKkamMH mnpenogaBarens. Ilpu  3ToMm
YPOBEHbB) 3aJlaHie TMOHATO MPABUIIbHO, paboTa BHINOJIHEHA
HE TIOJTHOCTBIO, JIN0O MOTyYeHHBIE PE3YIbTAThl HE
OpaBUIbHO  odopmieHsl, MO0  OT4ET O
nmabopaTopHOM paboTe HE CIaH BOBPEMSI.
HeynosnerBopure Crynentom  jmabopatopHas  pabora  He
JbHO (YpOBEHb He BBINOJIHEHA.
chopMUPOBaH)
OnenuBanne KOHTPOJIBHBIX padoT
100-6annpHas mkana [Tokazarenu Kpurepun
(YpOoBEHB OCBOCHHUST)
OTnu4HO 1.IlonnoTa CTyneHToM 3a7iaHusl KOHTPOJIBHON paboThI
(TIOBBILIICHHBIH BBITIOJTHEHUS pemieHsl  camocrtoATenbHO.  Ilpm  sTOM
YPOBEHbB) KOHTPOJILHOM COCTaBJIEH MPaBWIBHBIA aJTOPUTM pEIIEeHUS
85-100 paboTHI; 33JJaHUH, B JIOTHYECKHUX PACCYXKJCHUSAX, B
2.ITocnenoBarennb- BbIOOpE (HhOpMYyN M pEIIeHUH HeT OLIMOOK,
HOCTh W | IONy4YeH BEPHBIA OTBET, 3a/JlaHUE PEIICHO
palnMoHaIbHOCTh palMOHAIBHBIM CIIOCOOOM.
Xoporio BBIIIOJIHEHUS CtyneHTOM 3a/1aHusi KOHTPOJIBHON paboThI
(6a30BBIil YPOBEHB) | 3aJaHUM pemieHsl  caMmocrosTenbHO.  [Ipm 3ToM
70-84 KOHTPOJIBHOM COCTaBJICH MPABWJIBHBIA AJITOPUTM PEIICHUS
paboThI; 3aJjaHus, B JIOTHUECKUX PACCYXKICHUSIX U
3.CaMOCTOSITENBHOC | pEIlIEHMH HET CYHIECTBCHHBIX  OIIHOOK;
Tb PELICHMUS; NpaBWIBHO caenaH BbiOOp Qopmyn  ams

pellIeHusl; ecTh OOBSICHEHHWE pEeIIeHUs, HO




3aJJaHKE PEIICHO HEPALMOHAIBHBIM CIIOCOOOM
WIH JIOIyILIEHO HE Oosee IBYX
HECYIIECTBEHHBIX OMIMOOK, MOJXY4YEeH BEpPHBIN
OTBET.
Y TOBIETBOPUTEILHO CryneHToM 3aJaHusl KOHTPOJIbHOM paboThl
(MOporoBsIi YpOBEHB) peleHsl camocToATeNnbHO. [Ipu aTOM 3ananue
50-69 MIOHATO MPAaBUIIBHO, B JOTHYECKUX
pacCy’KIEHHUAX HET CYILECTBEHHBIX OIIMOOK,
HO JONYIICHbl CYIIECTBEHHBbIE OHIMOKHA B
BbIOOpe (QopMysn WIM B MaTeMaTH4YECKHUX
pacyerax; 3a/JlaHUE pEIIeHO He IOJHOCTHIO
AIA B OOIIIEM BHUJIE.
npenonasarens. Ilpu 3TOM  3amanme
HOHATO IPaBUIBHO, B JIOTUYECKOM
pacCyXKIeHUH HET CYIIECTBEHHBIX OIIMOOK,
HO JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH B IPU
BBIIOJIHEHUH;,  3aJaHH€  BBHIMOJIHEHO  HE
MIOJIHOCTBIO MJIM B OOLIIEM BUJIE.
HeynosnerBopurenbHO CtyneHToM 3a/1aHie HE PEIIeHO.
(YpoBeHb HE
copMHpOBaH)
0-49
OunenuBaHue 0TBETA HA 3a4eTe
4-0annpHas 1IKaia [Toxazarenu Kpurepun
(YpoBeHB
OCBOEHUS)
OTnu4HO 1.IlonHoTa WM3NOXKEHUA CTyneHTOM JaH MOJHBIM, B JIOTHYECKOM
(TIOBBILIICHHBIH TEOPETUIECKOTO MOCJIEIOBATEIFHOCTH Pa3BEPHYTHIA OTBET Ha
YPOBEHbB) MmarepHaa. MOCTaBJICHHBIN BOIIPOC, rie OH
2.ITonHOTA U | IPOJEMOHCTPUPOBANI 3HAHUS TpeIMeTa B
PaBUIBHOCTD IOJTHOM  00beMe  y4eOHOH Mporpammsl,
peteHus JOCTAaTOYHO riry0oKo OCMBICITHBAET
PaKTUYECKOTr O JUCLUIUIMHY, CaMOCTOSITEIIBHO, u
3aJIaHuS. MCUEPITBIBAOIIE OTBEYaeT Ha
3.IIpaBUIBHOCTh W/MIM | TOTIOJIHUTENbHBIE  BONPOCH,  MPHBOIUT
aprYMEHTHPOBAHHOCTh | COOCTBEHHBIE TIPUMEpHI TI0 TIPOOIEMaTHKE
U3JI0KEHHUS MOCTaBJIIEHHOTO BOIpOCa, pemmn
(TTocneIoBaTeIbHOCTh | TIPEIJIOKECHHBIE TMPAaKTUYeCKue 3aaaHust 0e3
JIEHCTBHI). OIINOOK.
Xopormio (6a3oBsiii | 4.CaMOCTOATENBHOCTD CryneHTOM gAaH pa3BEepHYTBHIM OTBET Ha
YPOBEHbB) OTBETA. MIOCTaBJIEHHBIH ~ BOMpOC, TJ€  CTYAEHT

JEMOHCTPHUPYET 3HAHWS, MPUOOpPETEHHBIE Ha
JEKIIMOHHBIX W CEMUHApCKUX 3aHATUAX, a
TaKXe IOJydYeHHBIE MOCPEJACTBOM H3YYCHUS
00s3aTENbHBIX Y4E€OHBIX MAaTepUaloB IO
KypCy, AaeT apryMEHTHPOBAaHHBIC OTBETHI,
IPUBOJIUT MPHUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BJIQJICHHE  MOHOJOTHYECKOU
peublo, JIOTHYHOCTh W TIOCIIEAO0BATEILHOCTh
orBeta. OfHAKO NOMyCKaeTCs HETOYHOCTh B
OTBETE. Permn PEeUI0KEHHBIE




MPAKTUYCCKUC 3aJaHusg C HEOOJIBIITNMU

HETOYHOCTSIMH.
Y 10BIIETBOPUTETL Crynenrom JaH OTBET,
HO (moporoBsIit CBU/IETEJICTBYIOIMI B OCHOBHOM O 3HAHUU
YPOBEHB) IIPOLIECCOB U3y4aeMoi JUCLUIUINHBI,

OTJIMYAIOIIUIACS HEIOCTATOYHOW TIIYOMHOW M
MOJIHOTOM  pPacKpbITUS  TE€Mbl, 3HAHUEM

OCHOBHBIX  BOIPOCOB  Teopuu,  ciabo
cOPMHPOBAHHBIMA  HaBBIKAMH  aHAJH3a
ABJICHUH, IIPOLIECCOB, HEJOCTAaTOYHBIM
YMEHUEM J1aBaTh apryMEHTUPOBAHHbBIC
OTBETHI u IIPUBOAUTH IIPUMEPBI,

HEJIOCTaTOYHO CBOOOIHBIM BJIaJICHUEM
MOHOJIOTHYECKOW PeYbl0, JIOTUYHOCTHIO H
MOCJIEIOBATEILHOCTRIO OTBeTa. Jlomyckaercs
HECKOJIbKO OIMMOOK B COJIEP)KaHUU OTBETA U
peHIeHI/H/I HpaKTquCKHX 3aIIaHI/II7L

Heynosnersopure CTyZneHTOM J1aH OTBET, KOTOPBINA CONEPIKUT
JIBHO pan CEPBE3HBIX HETOYHOCTEH,
(YpoBeHb HE OOHApY)KUBAIONIMI  HE3HAHUE  MPOIIECCOB
chopMUpPOBaH) n3y4aeMoit pEeAMETHOM obnacru,

OTJIMYAIOIIMNACA HErTyOOKHM  pacKpbITHEM
TE€Mbl, HE3HAaHHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEecHOPMUPOBAHHBIMU  HaBBIKAMU
aHaiM3a SBJICHUM, NPOIECCOB, HEYMEHHEM
JlaBaTh apryMEHTUPOBAHHbBIE OTBETHI, CIIa0BIM

BJIaJICHUEM MOHOJIOTHYECKOU peublo,
OTCYTCTBHEM JIOTUYHOCTHU u
MOCJIEIOBATECIbHOCTH. BriBoanl

IIOBEPXHOCTHBI.  PemieHne  mpakTUYECKHUX
3aJlaHUl HE BBINOJHEHO. T.€ CTYIEHT He
CrocoOeH OTBETUTh Ha BOMPOCH JaKe MpPH
JIOMTOJTHUTENbHBIX ~ HABOJSIIMX  BOIPOCAX
IIPENoAABATEIS.

3. TumnoBble KOHTPOJIbHbIE 3aJaHUSI HJIM HHbIE MaTepPHAJIbl, HEOOXOAMMbIE ISl OLEHKHU
IUVIAHMPYEMBbIX Ppe3yJIbTAaTOB O0y4YeHHMs MO0 JHCHUIVIMHE, XaPAKTePU3YIOIIHX ITAIbl
(popmupoBaHMs KOMIIETEHMH B IIpoLiecce 0CBOEHHS 00pa30BaTeIbHOM NMPOrPaMMBbI

JJABOPATOPHBIE PABOTBI

No Tema
/o

3aganue: BpimonHUTh Ja00paTOpHYIO pPabOTy, YKa3aHHYIO IIperojaBaTesieM, ¢ COONI0IeHUEM
TEXHUKU J1a0OpaTOPHBIX pabOT M HOPM TEXHUKH O€30MacHOCTH, OOOCHOBaTh 3aKOHOMEPHOCTHU
NPOTEKAIOIIUX MPOLIECCOB, MPOBECTH HEOOXOAUMBIE PAacCUeThl, TOCTPOUTH I'padUuecKre 3aBUCUMOCTH, B
OoTYeTe OTpa3uTh OTBETHl HA BOIPOCH, TEXHUKY Oe3omacHocTH TMpu pabore B aboparopuw,
IMPOMBIIIJICHHOC 3HAYCHHUEC UCIIOJIb3YCMbIX MECTOA0B U MCTOOMK.

JlaGopaTopHble padoThI 0 MPOMBICJI0BOI XUMHHU
1. UccnenoBanue sKUAKOCTEN ruipopa3phiBa miacta
2. UccmenoBanne TEXHOIOTMUECKHUX CBOMCTB KHUCIIOTHBIX COCTABOB
3. V3mepeHne CKOpOCTH KOPPO3UHU TPAaBUMETPUUECKHM CIIOCOOOM
4. IIpuroToBJICHHE U UCCIEAOBAHUE CBOMCTB KUIKOCTEH TIyIIeHUs U OJI0K-COCTaBOB
Ha YIVIEBOJOPOJHOI OCHOBE




Tembl IPaKTHYECKUX 3AHATHIA:

1.Payer ocHoBHBIX TapameTpoB ['PII

2.IIpuHIUnB pacyeTa HEOOXO0IUMOTO 00BEMA HHTHOUTOPA COJICOTIIOKEHUS
3.CocraBienue MaTepuagbHOro 0ananca 6ypoBOro pacTBopa

JlabopaTopHble padoThI 10 001Iell XUMHYECKOH TEXHOJIOTHHI
1.OnpeneneHue kKapOOHATHOMN KECTKOCTH BOJIBI
2.M3Mepenune CKOpOCTH KOPPO3UU MeTasuia
3.YMerueHue u 00eccoiMBaHue BOIbI
4. OnpeneneHue IIOTHOCTH U BSI3KOCTU HEPTH
TeMbl NPAKTUYECKUX 3aHATHIA:
1. Cocrasnenue Mb «Oxucnenue UI1b no I'TI»
2. CocraBieHrne MaTepHAIBHOTO M TETIOBOTO Oatanca «IlorydeHuss aMMHUaqyHOMN CEIUTPBI

INPAKTUYECKHE 3AJAHUA

IlepeueHb 3a1aHHii /BONPOCOB

O0mast XuMu4IecKasi TEXHOJIOTHS

Bonpocwt ona cobeceoosanusn

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHID)

1. Kakue OuHapHbIE COCAMHEHHUS HA3BIBAIOT OKCHUIAMHU? YKaXUTE BO3MOXHBIE CIOCOOBI HX
MOJTy4eHUS.

2. Ha yem ocHOBaHa Kiaccu(UKaIUs OKCUAOB Ha: a) HECoJIeoOpasyromue U colieodpasyroniue; 0)
KHUCIIOTHBIE, OCHOBHBIE W MPOSBIAIOIINE KHCIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue peakuuu
XapaKTEePHBI IS OKCUIOB KKIOW U3 ATUX TPyII?

3. IlpuBenute mpuMephl OKCHIIOB, KOTOPBIE MPU B3aMMOJICHCTBUH C BOJOK 00pa3yIOT JBE KHCIOTHI.
Kak B3anmopeiictBytot ¢ pactBopom Ca(OH)2 okcuabt N2Os, N2Oz u NO,?

4. B yem mposiBISETCS KUCIOTHAs MPUPOAA T€X OKCUAOB, KOTOpPHIE C BOJION HEMOCPEACTBEHHO HE
B3aUMOJICUCTBYIOT?

5. Ha3zoBuTe OCHOBHBIE OKCHBI, HEMOCPEICTBEHHO B3aWMOJACUCTBYIOIIME ¢ BOMoi. Hamummre
YPaBHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6. Kaxkue no xapakrepy OKCHJIbI 00pa3yrOT HEMETAIIBI U METAJUIBI B Pa3HBIX CTETICHSIX OKUCICHHS?
[Tokaxkute 3T0 Ha mpumepe okcuaoB xpoma CrO, Cr203, CrOs.

7. Y xakoro u3 JByX OKCHJIOB OCHOBHBIE CBOICTBa BbIpaxkeHbI criibHee: FeO umu Fe;Os; SnO unu
SnO2; ZnO wm CdO; SnO unu PO; BbO mwim CaO; As203 wim BioOs3?

8. B kakux cimyuasx JBa OKCHJA MOTYT B3aUMOJIEHCTBOBATh APYT C JIPYTOM M KaKHe COEIUHEHUS
MIPU 3TOM 00pa3yroTCs?

9. Kakue okcuapl U Ha KaKOM OCHOBAaHHU MOTYT OBITh OTHECEHBI TaKkKe M K KJaccy coJieit?
[TpuBeMTE COOTBETCTBYIOIINE TPHUMEPHI.

10. ®opmynaMu Kakux COJEH MOXKET OBITh (POPMANBHO BBIPAKEH COCTAB TaKUX MUHEPANIOB, Kak
NIMTAHEITN, TayCMaHUT, MarHeTuT? K kakoMy Kitaccy cieyeT OTHECTH 3TH COSTMHCHUS?

11. Kak nomyuuts okcunbl CuO, CO2, SO, P20s, Fe203, MgO 13 mpoCThIX U CIOKHBIX BEIIECTB?

12. TMomyunTe 1O 1B OKCHJIA U3 PA3IMUHBIX UCXOJHBIX BEIIECTB: a) KHCIIOT, 0) OCHOBAHHUM, B) COJICH.

13. Kakoif okcuJ MOXHO TOJIYYUTh U3 Kakaoi kucinoTel ciuenyromero psga: HCIOs4, HoMoOs,
H2Cr207?

14. Kak momy4uTh OKCHJ IIMHKA U3: a) MeTaia, 0) muaepanoB ranMes ZnCO3 1 MUHKOBOW 0OMaHKU
ZnS?

15. Yepe3 kakoil IpPOMEXKYTOUHBIM MPOAYKT, JETKO pa3jararoluiicss NpU HArpeBaHUM, MOXKHO
MOJMYy4YUTh OKcHA MeTamia u3 ero conau? Ilokaxure 5310 Ha npumepax: FeClz—FexOs;
A1(CH3COO)3—A1203; CuSO4—CuO; MnBr,—MnO. Kak MOXHO JJIsl OJHOTO ¥ TOTO K€ JJIEMEHTa U3
OJIHOTO OKCH/JIa TIOJTyYUTh IPYTOM.

16. Kakue conu Ha3bIBalOT ruIpokcocossiMu? Kak X MOXKHO HOJTYYHTb, €CITH UCXOIHBIM BEIIECTBOM
SIBIISICTCS THAPOKCHUT WK COJIb, Harpumep MN(OH)2 u Fez(S04)3?

17. Hanummre rpaduueckue Gopmynsl: ruapokcodpomuaa mapranna (l); ruapokxcokapbonara




MarHus; TUAPOKCOHUTPATA aTFOMUHUS; TpUTHAPOKcodochaTa KaabITus.

18. B yeM ruapokcocoiu MPOSBIAIOT CXOACTBO: C OCHOBaHHsAMH, c¢ coisiMu? [lokaxute 3TO
YPaBHEHHUSIMUA COOTBETCTBYIOIIUX PEAKIINH.

19. [IpuBeauTte npuMepsl 3IEMEHTOB, KOTOPbIE BMECTO FHAPOKCOCONIEH 00pa3yloT OKCOCOIH. 3a CUET
gero 310 mpoucxoaut? Hamwmmmure rpadudeckue Qopmynsl: xmopuna okxcocypbmbi(Ill); cynbsdara
OKCOTHTaHA; XJIOpUJa TUOKCOypaHa.

20. IlpuBenute mpuMep KHUCIOT, OCHOBAHWN M COJEH, M3 KOTOPBIX HENb3s MONYYUTh TUAPO- H
TUAPOKCOCOJIH.

21. Kak MOXHO OCYIIECTBUTbH CIEAYIOIINE MEPEXOAbI B MPSMOM U 0OpaTHOM HAIpaBJICHUHU: KACIOTA
—THIPOCOJIb —CPEAHSSI COJIb —TUAPOKCOCOIb — THAPOKCUAA OKCU?

22. Hanummte ypaBHEHHs pEaKLUH, KOTOpBIE IIOCIEAOBATEIBHO MPOTEKAIOT NPU MOCTEIICHHOM
nobasnennn: a) NaOH k pactBopy ruapocynbdara muHKa; 6) KHCIOTH K paCTBOPY allOMUHATA KaJIHS.

23. Kakumu aByMs crmoco0amMy MOXKHO TIOJMYYHUTh: @) CyIb(UI MEId U3 METAUTMYECKON menu; 0)
XJIOPU]T ATFOMUHHS U3 METAJUIMYECKOTO allFOMUHUA?

24. HamummTe ypaBHEHUS PEAKIIHH, PU TOMOIIHM KOTOPHIX MEPEUHCICHHBIC HUXKE COJTM MOTYT OBITh
nepeseneHsl B cpennue: (CUOH)2S04, Ca(HCO3)2, [AI(OH)2]2SO4, Cr2(OH)4SO4.

Tema: «Ctpoenune atoma. [lepuonnueckuii 3aK0H U NePUOAMYECKAS CHCTEMa XHMHYECKHX

ayeMenToB JI.. MeHeneeBay

1. Yro Ha3bIBAIOT MPUHIIUIIOM HEONPEACIEHHOCTH U COOTHOUICHHEM HEONPEeIIEHHOCTH?

2. TlpuMeHUMO JIM TIOHSATHE TPACKTOPHH IABWKCHHUS K MHKpodactuiiam? Yem 3T0 ompenesseTcs u
KaKoe MOHSTHE ero 3aMeHseT?

3. 3. HeomnpeneneHHOCTH MMOJIOKEHHS SJIEKTPOHA paBHA!

4, a) 101% m; 6) 1 cm. Kakoii GyzeT IIpy 9TOM HEOoNpeIeIeHHOCTh B MMITYJIbCE H CKOPOCTH?

5. HeompeneneHHOCTs B CKOpOCTH 3nmekTpoHa paBHa 10° cm/c. Haifamre cooTBeTcTByMOMIyIO
HEOIIPEAEIEHHOCTD B MIOJIOKEHUU JJIEKTPOHA.

6. IlorpentHoCTh B ONpEICIICHUN TTOJIOKECHHS dIeKTpoHa paBHa: a) 0,5 cm; 0) 0,05 am. Kakoii Oyer
IIPU 3TOM MOTPEIIHOCTh B OnpeAeneHuu ckopoctu? s BToporo ciydasi cpaBHUTe AV, BBIpaXEHHYIO B
KM/C, CO CKOPOCTBIO JBMKEHUS JIEKTPOHA I10 TiepBoit opobute bopa.

7. CKOpOCTh [IBWKEHHUS DJJIEKTpOHA IO TepBoil OopoBckoil opbOute paBHa 2187 km/c. Ecnm
HOTPENIHOCTh B OINpPEAEICHUH CKOPOCTH paBHa 1 KM/c, TO Kakoil OyneT Mmpu 3TOM MOIPENIHOCTh B
omnpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAUCHHEM paanyca OpOUTHL.

8. Cser mMeeT IBOMCTBEHHYIO MPUPOY, MO3TOMY SHEprusi (GoTOHA MOXKET OBITH BBIpa)kK€HA JBYMSI
ypaBHeHusMu: E=hv u E=mc?. Haiigute 0TCrOa B3aUMOCBSA3b MEXK/Y [UIMHOM BOJIHBI, CKOPOCTBIO CBETA
u maccoit gorona. [lomyuure ypaBHenue ae bpoiins, 3ameHuB QoToH 10001 Mukpouactuiieit. [louemy
KOPITYCKYJISIPHO-BOJTHOBOH Jyaii3M CBOWCTBEH TOJIBKO MUKpPOYACTHIIAM?

9. Kakoe 3kcnieprMeHTaIbHOE TTOATBEPKICHUE HAIIlJIa THITOTe3a Jie Bpoiiiis 0 BOJIHOBBIX CBOHCTBAaX
MUKpOYACTHIL?

10. Yemy paBHa neGpoiiieBCKas JTMHA BOJNHBI 3IEKTPOHA, JBMXKYIIETOCS CO CKOPOCTBIO: a) 6-10°
Mm/c; 6) 2187 xm/c?

11. Yemy paBHa Macca GpoToHa KpacHOro cBeTa (X=648 um)? CpaBHUTE €€ ¢ Maccoi

12. snextpona (9,11-1028 ).

13. Yemy paBeH umirysibe poTOHA /s cBeTa ¢ A=485 HM?

14. Dueprus dotona pasHa 5 10° [Ix. Haifnure mnmmy BONHBI 3TOTO M3MydeHHs. UeMy paBHBI
JUTMHA BOJIHBI, Macca M UMITYJIbC Jist GOTOHA ¢ dHEpruei 6,7 sB?

15. Ecnmu atom remus umeer sHepruto 0,04 3B (9Heprus TEMIOBOTO IBMKECHHS MPH KOMHATHOMN
TeMITepaType), TO Kakoi OyJIeT COOTBETCTBEHHO JIeOpOMIEBCKas JJIMHA BOJTHBI?

16. Yrto nHa3bBaloT sHeprued noHmzanuu? Kakas BennynHa MMeeT ¢ HEW OJMHAKOBOE UHMCIIOBOE
3HaYeHue? B Kakux equHUIIaX OHU U3MEPSIIOTCS?

17. Yemy paBHO YHCIIO BCEX BO3MOKHBIX MOHHM3AIIMOHHBIX MOTEHIIMAIOB IS JAHHOTO aToMa U 4YTO
SIBJISICTCS] IPUYMHOMN YBEIMUEHHUS UX 3HaUeHUH B pany: 11<I2<l3...?

18. Kak 3aBUCHT BelIMYMHA MOHHM3AIMOHHOTO TMOTEHI[MANA OT 3HAYEHUS JUIS DJIEKTPOHA TJIIaBHOTO
KBAHTOBOT'O YKCJa U YEM 3Ta 3aBUCUMOCTh 00yCiIoBIeHa?




19. Kak MOXXHO MO 3KCHEPUMEHTAIbHO HAWJICHHBIM HOHU3AIMOHHBIM MOTEHIIMAJIaM YCTaHOBUTHh
HaJIMYUE B aTOME 3JIEKTPOHHBIX CJIOEB M YMCIO 3JIEKTPOHOB, KOTOpble oHU cozaepxar? [lokaxute 370,
MOJIL3YSICh 3HAYCHUAMH 3TUX BenuunH it oepuwiumms: 11=9,3; 1,=18,2; 13=153,7 u 1,==217 3B.

20. Kak momxHBI OTIMYATBbCS JIPYr OT JIpyra MOHU3ALMOHHBbIE MOTEHILIMAJIbl aTOMOB: a) HATpUs U
XJiopa, 0) KaJusi U KPUITOHA, B) Oepuiius u 6apusi?

21. Uto Ha3bIBalOT CPOJACTBOM aToMa K AJEeKTpoHY? [lis Kakux 3JI€MEHTOB 3Ta BEIMYMHA UMEET
HauOoJpIIee TOJIOKUTENPHOE 3HAUYeHHWEe © I KaKuX OoTpularenbHoe 3HadeHue? Kakwue
SKCIIEPUMEHTANIbHBIEC JAHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTH CYIIECTBOBAHUS MHOT03aPSAHBIX MPOCTHIX
MOHOB?

22. Kaxkoil BBIBOJ MOXKHO C/eNIaTh O CBOICTBAaX 3JIEMEHTA MO 3HAYEHUIO I HEr0 MOHU3AIMOHHOIO
NOTEHLIMaNa U CPOACTBA K BJIEKTPOHY?

23. Uto Ha3bIBalOT aOCOJIIOTHON M OTHOCUTENBHOM 3JIEKTPOOTpHUIaTeIbHOCThI0? Kak 1Mo 3HaueHHIo
ATOM BEIMYUHBI MOKHO, CYy/IUTh O HANPABICHUU CMEIICHHS JIEKTPOHHOM MJIOTHOCTU IPH 00pa30BaHUM
cBs3ei?

24. Yrto Ha3BIBAIOT CTENCHBIO OKHMCIICHHUS HJIEMEHTA W YeMy paBHA MX 00mIas cymMMa B MOJIEKYJE U
noHe?

25. Tlpu BBICOKMX WJIM HU3KHX 3HAYCHHUSX CTEIICHh OKHCIICHHS DJIEMEHTA MOXET OBITh paBHA 3apsTy
€ro cBOOOIHOTO MPOCTOTrO MOHA?

Tema: «XuMHUYecKasi CBA3Zb»

Memoo eanenmmubvix cxem.

1. Mosxer nu JMHA CBSI3U OBITH PaBHOW CyMMeE PaJMyCOB JBYX aTOMOB, KOTOpbIE €€ 00pa3yroT?
[Mokaxxute 1 00BSICHUTE HA IpuMepe MosIekyJbl Ho, 3Has, uto r/H/=0,053umMm, a d/H- H/=0,0741M.

2. Bpruucnure suepruto ¢ -cBsizu C-C, ecnm cranpapTHas TemuioTa oOpasoBanus C-H w3
ra3o00pa3HbIX yriepoaa M Bojaoponaa paBHa -2815 k/[x/monb, a sHeprusi o-csisu C-H pasna - 411,3
kJ>K/MOb.

3. Dueprus muccornmanuu HJ pasHa 298,4 xJ>/Mons. MoxHO 11 pa3noxuthk Hl Ha seMeHTsI pu
ob6nydennu ynpTpaduonetoBsiM cBetoM A = 2:10° m? Kakyro sHeprumio Hajmo 3aTpaTHTh, 4TOOBI
pasnoxuts 5-10° r HI?

4. Tlouemy MakcuMaibHas KOBaJIEHTHOCTH (hocdopa MOXKET ObITh PaBHOW MATH, a Y a30Ta TaKoe
COCTOSIHUE OTCYTCTBYET?

5. B pamkax teopun BC o00bsicHHTH, modeMmy Yy OOJBIIMHCTBA P-DIEMEHTOB C MEPEeMEHHOMN
BaJICHTHOCTBIO €€ 3HAUYCHUsI pa3inyaroTcs Ha 27

6. JInd KakuX SIeMEHTOB, MMEIONIMX JIeKTPOHHbIE KOH(GHUIYpalliy BHEIIHETO cIos atoma 3s2 p?
42 p4 , 5s? p5 ) 6st p5 XapaKTepHbI IepeMeHHas YETHAs U IepeMeHHasi Heu€THasl BaJICHTHOCTh?

7. Ha ocHOBaHWM pa3HOCTH OJEKTPOOTPUIATEIILHOCTH aTOMOB JIIEMEHTOB YKaXUTE, Kak
W3MEHSETCS CTENEHb NOHHOCTH cBsA3n B coenqnaennusx HF, HCI, HBr, HJ?

8. Paccumraiite s dexTrBHBIE 3apsaABl aTOMOB BOJIOPOAA U XJIOpa, OOpa3yIONMIUX KOBAJICHTHYIO
TIONAPHYIO CBA3b, €CIH [Wxen MoOTeKy sl HC1 pasen 3,4-10°%° KM, a amuna cessu H- C1 pasra 1,2710720
M.

9. Kak MOXHO OOBSCHHTH, YTO aMMHaK W TpU(TOPHUI a30Ta, UMECIONIHE OJUHAKOBYIO ITH-
pamMuaanbHyl0 (GopMy H coaepiKallie aTOMbl DJIEMEHTOB C MPUMEPHO OJUHAKOBBIM DPA3IUYHEM B
NIEKTPOOTPHUIIATEILHOCTH, CYIIECTBEHHO Pa3IMYaIOTCS M0 BEIUYUHE TUMONBHBIX MOMeHTOB: | (NH3)
=0,49 » 102° K™, p(NF3)=0,07-102° K- m?

10. Kak cormacoBaTh Malyi0 MONSPHOCTh cBs3M B Moiekyre CO (m = 3,33 103! Kmm) co
3HaunTeNnbHbIM paznugreM B D0 C u O D0(C)=2,5; 50(0) = 3,5.

11. Jlnmna cs3u H-F paBna 0,092 HM, a monsipHOCTh coctaBisieT 45%. Haiinure w/H-F/.

12. YcTaHOBHTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIASAYIOUINX MOJICKYI:

a) COS, COCly, CFy, SiFe?;

b) NHs, NO2, PH?3, POs:

c) HzS, SCly, SF4, SO2F;

d) CI20, ClO3™ ClO;4 -, JO6™.

13. TlokakuTe BAMSHHE HEMOAEAEHHBIX deKTpoHHbBIX map /HIT/ va dopmy monekyn BrFs, SFs, JCls -,




JFs. [Ipenckaxxute /KBaTOpUANTBHOE WM aKcUanbHOe/ pacnonoxenue HIT.

Memoo monexkyaapuvlx opoumaei.

14. Kak Ha ocHoBe Teopur MO omnpenenstoT KpaTHOCTh CBSI3U Mexy IByMs aromamu? [lpuBeaure
IPUMEDPBI.

15. Kak Teopust MO 00bsiCHSET HEBO3MOKHOCTH 00pa3zoBaHus MoJeKy Hez, Bes, Ney.

16. Kak teopust MO o0bscusieT: a)nuamaraetu3m modiekya Nz, Fo; 6) mapamaraernsm B u O2.

17. CocraButb suepretnueckyro quarpammy MO gactuiy NO*, NO u NO™ 1 cpaBHUTH MX KPaTHOCTb
u Ec,?

18. CocraButh sHepreruueckyto auarpammy MO u AO monekynsl LiH Kakue opOutamu B Heit
SBJISIFOTCSI CBA3BIBAIOIIMMU, a KAKME HECBSI3bIBAIOLUMH 7

19. V kaxoit mosnexyssl N2 win CO Gosibliie sHEpTrys AUCconranumn?

20. OOBscHUTE, TOYEMY OTPBIB OJJHOTO AJIEKTPOHA OT MoeKyIbl CO NpuUBOIUT K OCIA0IEHUIO CBA3H
, a oT Mostekyisl NO™ k e€ ynpounenuto ?

Honnasa ceaso.

21. Temneparypa miasnenus CaCl,=780°C, CdCl>=560°Q paguyc Ca pasen 0,104 um, Cd—0,09
HM. OOBACHUTH pa3IuyKe TeMIEepaTyp IUIaBICHHUS.

22. Ilpu nepexone ot CsF x CsJ Temmeparypa riaBieHHs] KPUCTAUIOB yMeHbIIaeTcsi. OObICHUTD
HaOJIr01aeMBIN XO/1 U3MEHEHHS TEMIIePATyPhI TTABJICHHUS.

23. OOBsicHUTH HeycTOWYMBOCTh ruapokcuaoB meau (I) u cepedpa (I).

24. OOBSACHUTDH C TO3UIUI TPEACTABICHUN O MONAPU3AIMHA HOHOB MEHBIIYI0 ycTroitunBocth AUCls B
cpaBHenuu ¢ AuCl.

25. K>CO3 mmaBures npu 890°C 6e3 paznoxenwusi, AJ2CO3 paznaraercst yxe npu 220°C. O0bICHUTH
yKa3zaHHOE pa3jinyue.

26. BaCl, B BomHbIX pacTBOpax auccormupyer noiHocteio, a HQCl, moutn He muccoumupyer.
OOBscHUTE ATO pa3aMyue B CBOMCTBAX COJIEH.

27. Yto Ha3BIBAIOT JOTOJIHUTEIBHBIM TOJSAPU3AMOHHBIM 3 dexTom? OOBICHUTH, KaK €ro HAIU4IHE
B coequnenusx Hg?" nenaer oxcun HgO menee ycToituupbiM, yem okcua ZnO, HecMOTps Ha GoJIbIIHiL
pannyc MOHa PTYTH.

28. Kaxkoe coeaunenue tepmuuecku 6ojee ycroiunBo: a) PbCOsz u CaCOs, 6) HgCls u PbCls, B)
FeClz u NiCls, r) Zn(OH), u Ca(OH)2, 1) MgCO3 u SrCOa.

MesicmoneKkynapuoe é3aumooeiicmeue.

29. Yem oOBsicHsIeTCS pa3HOCTh Temmeparyp kunenus azora (-195,8°C), kucmopoma (- 183°C) u
¢ropa (-187,9°C)? IloueMy HAMHOTO OTJIMYACTCSI OT HAX TeMIIepaTypa KumeHus xiopa (-34°C)?

30. YeM O0OBSICHUTH pa3HYIO SHEPTHIO BOAOPOIHBIX CBSI3EH.

31. Kak u moueMy u3MEHSeMCS arperaTHOe COCTOSHHE IPOCTBIX BELIECTB INPH KOMHATHOMN
Temneparype B psaay ¢rop-iion. Kakoe arperatHoe cocTosiHHE JOJIKEH UMETh acTat?

32. YeM OOBSICHUTH, YTO TeMIepaTypa IUIABICHHUS BOJbl 3HAYMTEIBHO BBIIIE TEMIIEPATYPHI
maBneHns Groposogopoaa (-83°C), XOTS AMMONBHEI MOMEHT Monekymsl Boasl (0,61-102°  Kim)
MeHbITe, yeM Monekynsl HF (0,636-102° Kim).

Tema: «CTpoeHue ¥ CBOHCTBA KOMIJIEKCHBIX CO€IHMHEHUI

1. Kakue coeuHEHUS] MOKHO OTHECTH K KOMIUIEKCHBIM?

2. Tlomp3ysch MONOKEHUSMH KOOPHMHAIMOHHOW TeoprH BepHepa maiiTe onpeneneHus cieayonmM
HNOHATUAM:  a)  KOMILIeKcooOpas3oBarenb, 0)  JIMTaHAbl, B)  KOOPAMHAIIMOHHOE  YHCIIO
KOMILIEKCO0Opa3oBaTes, I') BHyTPEHHS U BHEHIHSIS cpepa KOMILIEKca.

3. Kak onpeznenstorcs 3apsa KOMIUIEKCHOTO HOHA M CTETNIEHb OKUCIEHHUS KOMILIEKCooOpa3oBartes?

4. Kakas cBs3p MeXIy CTPOGHHEM aTOMOB  JJEMEHTOB UM HUX  CIIOCOOHOCTBIO K
KoMIuIeKcooOpa3oBanuio? IlpuBeanre mpumMepsl THITMYHBIX KOMIUIEKCOOOpa3oBaTeseH.

5. [IlpuBenure nmpumepsbl TUNWYHBIX JUraHA0B. Kakue auranabl Ha3bIBalOTCS MOHOJEHTATHBIMU U
KaKMe TOJIMICHTaTHBIMU?

6. Kakoe BiausHME AOJKHO OKa3blBaTh Ha 3HAYEHHUE KOOPJMHALMOHHOIO YHCIA YBEIUYECHHE
panuyca W 3apsia: a) KOMIUIeKcooOpaszoBaTensi, 0) nurapmoB? Kakum cOOTHOLIEHHWEM [BYX CHII,
JEMCTBYIOIIUX MEX/y LIEHTPaJIbHbIM aTOMOM M JIMTaHJAaMHU M MEXJly CAMUMHU JIMT'aHAAMHU, OIIPEeIIsieTCs]




KOOpAMHAIIMOHHOE YHCII0?

7. TlpuBenute npuMepbl KOMILIEKCHBIX COCTUHEHUI:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMILJICKCHBIM KaTHOHOM,

3) SBIAIOMIMXCS HEAICKTPOIUTAMH.

JlaiiTe UM Ha3BaHUE.

8. [laiiTe ompeneneHne U MPUBEIUTE MPUMEPHI OCHOBHBIX THIIOB KOMIUIEKCHBIX COCTMHEHUH.

9. Vkaxure OCHOBHBIE BU]IbI H30MEPHH KOMILJIEKCHBIX coeAnHeHuil. [IpuBeanTe npuMepsl.

10. Kak ¢ mno3unuii Meroja BaICHTHBIX CBA3eH OOBACHUTH 00pa3oBaHUE CBS3CH MeEXIy
KOMIUIeKcooOpa3zoBateneM U nurangamu? Kakue opOurtanu neHTpaabHOTO aTOMa MOTYT OJIHOBPEMEHHO
y4acTBOBaTh B 0Opa3oBaHuu cBsi3eii? Uem ato onpenenserca?

11. Kakyro reoMeTpuyecKyr0 KOH(UTypaluio HMeeT KOMIUIEKCHBIH HOH TMpU 3HAYCHUU
KOOPJMHAIIMOHHOTO 4YHUCJIa KOMIUIeKcooOpaszoBarensi 2, 4, 6?7 VYKaXWUTe COOTBETCTBYIOLIUE THIIbI
TUOpUIN3AIIN OPOUTAIICH.

12. Kakue KOMILJIEKCHBIC COCIMHECHHUS Ha3bIBAOTCS BHEIIHEOPOUTATILHBIMU u
BHYTpUOPOUTAIBHBIMU? UeM 00bACHAETCS UX pa3inyHas IPOYHOCTH?

13. [To KakuUM OKCIIEPUMEHTAIBHBIM JIAHHBIM HAXOASAT YHCIO HECIAPEHHBIX JJICKTPOHOB B
koMmriuiekcax? [IpuBenure mpumepsl.

14. Kakue KOMIJIEKCH HA3bIBAIOT BBHICOKOCIIMHOBBIMH UM HU3KOCIUHOBBIMU? YKaXHUTE MapameTphl,
KOTOpBIE SBJISFOTCS UL HUX OOIIMMU U Pa3IMIHBIMHU.

15. Kakas teopus mosyuuiia Ha3BaHUE TEOPUU KPHUCTAJUIMYECKOTO moisi? Yem oTnuvaercs oHa OT
metona BC?

16. Yro Takoe »Heprusi paclIeIUIeHUs KPHUCTAUIMYECKUM IoJieM, OT 4Yero oHa 3aBucHuT? Kakue
(akTOpbI ONpPENESAIOT MOJI0KEHUE JIMTaH /1a B CIEKTPOXUMHUUECKOM psTy?

17. Kax TKII o0bsicHSIET 3aKOHOMEPHOCTH U3MEHEHHS YCTOMYUBOCTH KOMITJIEKCHBIX COSIMHEHMIA?

18. Ucxons u3 TKII, 00BSCHUTH OKPAaCKy KOMITJICKCHBIX COSIMHCHHM.

19. Yro sBisieTcs KOTMYECTBEHHOM XapaKTePUCTHUKON YCTOMYMBOCTA KOMITIIEKCHBIX

20. noHoB?

21. KakoBO COOTHOIIEHHWE MEXIy OOIell KOHCTaHTOM HECTOMKOCTH M  KOHCTaHTaMH,
XapaKTEepU3YIOUIMMH OT/AEIbHBIE CTaJUU ITPOLEcca TUCCOLMAINN KOMIUIEKCHOTO HOHA?

22. Kaxkoe BIMsIHHE OKa3bIBae€T KOMIUIEKCOOOpPA30BaTENb HA CBSI3U B KOOPJIAUHUPOBAHHBIX OKOJIO HETO
mosekynax HoO u NH3?

23. TlpuBeauTe TpHUMeEphl, TOKA3bIBAIOIIME BIUSHUE KOOPIWMHAIMM HAa  OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA KOMILIEKCOOOpa30BaTesl.

24. CocraBbTe KOoOpAMHAIMOHHBIE (opmyibl cieayronmx coequHennii: 2NHsCl-PtCls, K>C204
‘CuC204, KCI-AuCls, 2Ca(CN)2 ‘Fe(CN)2, (NH4)4Fe(SOs4)>.

25. Bogmslii pacTBop nepBoro uzomepa cocraBa Pt(SO4)(OH)2-4NH3 umeer pH = 7, a 0,1 M pactBop
BTOporo m3omepa - pH = 13,3 mpu 25°C. Ilo pe3ynpraram OmbITa COCTaBbTE KOPAHMHAIIMOHHBIC (DOPMYJITBI
000MX M30MEPOB.

Tema: «Havana xumu4eckoil TepMOAUHAMHUKID)

1. Ha kakywo BeIMYUHY OTJIMYAETCS M3MEHEHHE SHTANBIIMHU OT M3MEHEHHUS BHYTPEHHEH JHepruu
cucrembr? B xakux ciaydasx AH=AU u Qv=Qp?

2. 3aBUCHUT I U3MEHEHUE DHTAIBIINH CUCTEMBI OT TEMIIEPATYPHI?

3. Kakme cumcTeMbl HA3bIBAIOT KOHJEHCHUpOBaHHBIMH? [lodemy 1t HUX OOBIYHO OIYCKAIOT
orpaHuYMBarolIye yciaoBus V=Const u p=const?

4. Kaxoii 3aKOH SBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumuu? J[aiite ero popMynupoBKy.

5. [Ilepeuucnure creacTBusi, BbITEKawIMe H3 3akoHa ['ecca. [lns Kakux OIpeAesieHU OHU
UCIIOJIB3YIOTCS B TEPMOXUMHUYECKUX pacdyeTax?

6. CormacHo mpunnumny beptno (1867) XuMuyecKkue peakuy CaMOIPOU3BOJIBLHO MPOTEKAIOT B
CTOPOHY BBIJCJIEHUS TEIUIOTHI, T.€. B CTOPOHY YMEHbBILIEHUS JHTAJbIHUH. SIBISETCS JIM 3TO IMPaBHIO
OOIINM WITK OTPaHUYEHHBIM?

7. Kakoil ¢yHKIMEH COCTOSIHHSL XapaKTepH3yeTcs TEHICHIMS CHCTeMbl K JIOCTHXKEHHUIO TakK




Ha3bIBAEMOTO BEPOSITHOTO COCTOSIHHSI, KOTOPOMY COOTBETCTBYET MaKCHUMalibHas OecropsiIoYHOCTh
pacnpezeneHus yactuu?

8. B wu30nMpOBaHHOW cHCTEME BCE CaMONPOHM3BOJBHBIC IMPOIECCH MPOTEKAIOT B CTOPOHY
yBenuueHus oecnopsanka. Kak usmensiercs npu 3Tom 3HTponus?

9. Kak u3MeHseTcs SHTPOMHsI CHUCTEMBI 3a CYET MPSMOM W OOpaTHOW peakiuii MpH CHUHTE3e
aMMHuaka?

10. Kak wu3MeHsieTCS SHTPONHUS CHUCTEMBbI C TOBBIIIEHHEM TEMIEpaTypbl, B pEakIUsIX CHHTE3a H
pa3I0XKeHHs BelecTB?

11. Kak BamsieT Ha SHTPOIHIO CHCTEMbI 00pa30BaHUE Ta3000pa3HBIX MTPOYKTOB?

12. Kak u3MeHsieTCsl SHTPOIUS CHUCTEMbI MPU HCIAPEHUH, KOHJCHCAIMM, YBEITUYCHHUM IaBJICHUS,
¢da3oBbIX Iepexoaax?

13. [Touemy mpu mjaBJICHUM BEIIECTBA TEMIIEpaTypa OCTAECTCS MMOCTOSHHON HECMOTps Ha TO, YTO B
3TO BpeMsI TEIIOTa K CUCTEME TIOJBOTUTCS?

14. Kakumu  OJHOBpEMEHHO  JCHCTBYIOIIMMHU  (AaKTOpaMU  OMpEeNseTcs  HampaBlIeHHOCTh
XUMHUYECKOTO Tpoiiecca?

15. Kakyro TEeHAEHIIMIO CUCTEMbI BBIPAXKAET: a) IHTAIBIMUNUHBINA (QakTop, 0) SHTpoNUKHBIN hakTop?
Kakas ¢GyHKIHMS COCTOSHUSI CHCTEMBI JaeT KOJUYECTBEHHYIO XapaKTEPUCTHKY OJHOBPEMEHHOTO
BJIMSIHUSL TOTO M pyToro (pakropa? Kakum ypaBHEHUEM 3TO BeIpakaeTcs?

16. UYro Ha3biBatoT 3Heprueit [ n66ca? Kakum oOpa3zom usmenenue 31oil Benuuunbl (AG) ykaszbiBaeT
Ha TEPMOAMHAMUYECKYI0 BO3MOXHOCTh WM HEBO3MOXXHOCTH CaMOINPOM3BOJIILHOTO MPOTEKAHHS
nporecca? Kakoe 3Hauenue AG onpeensier paBHOBECHOE COCTOSIHIE CUCTEMBI?

17. Tlpu xaxkom cootHomenuu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) XMMHUYECKHIMA
MPOILIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOM WM IHIOTEPMUYECKON PeaKIu?

18. Yem O0OBSICHSIECTCS BO3MOXKHOCTH JHIOTEPMHYCCKHX PEAKIMH W T0YeMy OHa BO3pacTaeT ¢
YBEJIMYEHUEM TEMIIepaTypbl?

19. DHTaNPNMIHBIM WU DHTPONMUHHBEIM (AKTOPOM ONpEACISIeTCS HANpaBICHHE XHUMHYECKUX
peakuuii Ipu OYeHb HU3KUX TeMIepaTypax?

20. [louemy mpW HU3KHX TeMIepaTypax W B KOHJCHCHUPOBAaHHBIX CHCTEMaX BO3MOXKHOCTH
NPOTEKaHUs PeaKLUil onpeenseTcs B OCHOBHOM Toibko 3HakoM AH? Coryacyercst 11 3TO ¢ IPUHIUIIOM
beptno?

21. B0O3MOXHO JIM CaMOIIPOM3BOJIBHOE NMPOTEKAaHUE MPSIMOM peakluH, €cId HpU IOJIOKUTEIbHOM
sHaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

22. CranpaptHas Temora oopaszoanus NHs u PHs paBna coorBercTBeHHO —46,2 1 15,0 K/[/MOb.
Kakoii ciemyeT caienarh BEIBOJ U3 9TUX JAHHBIX 00 OTHOCUTENBHOHN ycToiunBocTH Mojiekys NH3z u PH3?

23. Ilpu cxuranuu rpadura obpazosaiucs okcup yriaepoaa (IV) maccoit 8,86 r. Berunciure Temnory
obpazoBanus CO, u3 anemenToB. TertoBoi agdexT peakmm AH= -79,2 kJIx.

24. CranpaptHas Terora oopazoBanus MgO (k) u COz (1) cooTBeTcTBeHHO paBHa — 601,8 1 —
393,5 x/Ix/momns. Temtora pasnoxxenus MgCO3 vHa MgO u CO2 AH=+100,7 xJ{»/Moib. Ucmonb3ys 3ti
JaHHbIe, HaluTe Termnoty oopasoBanus MgCO3 u3 a1eMeHTOB.

Tema: «KuHeTHMKa M1 MEXaHU3M XUMHYECKUX PeaKLHID»

1. Peaknus uaer o ypaBHeHHo 4NH3 +50,=4NO+6H,0. Kak u3MeHUTCS CKOPOCTh PEAKINH, €CITN
YBEJIUYUTH AABJICHUE B 2 pa3a?

2. Peakmus Mmexny BemectBamMu A u B Bopaxkaercs ypaBHenuem 2A+B=2C. HauanbHas
KOHIeHTpanusi BemectBa A paBHa 0,3 monw/in, a BemectBa B — 0,5 monw/n. Koncranra ckopoctu
peakuuu pasHa 0,8 n?/monb>munl. PaccuuTaiiTe Ha4aIBHYIO CKOPOCTH MPSMOi PEAKIHH U CKOPOCTh TI0
HCTEUYEHUHU HEKOTOPOI'0 BPEMEHH, KOT/1a KOHIIEHTpalus Bemectsa A ymenbiaercs Ha 0,1 MoJb.

3. Paznoxenne N20 Ha noBepXHOCTM 30J0Ta MHpPHU BBICOKHMX TEMIIEpaTypax MPOTEKaeT II0
ypaBaenuio: 2N20=2N2+0, KoHcTaHTa CKOPOCTH JaHHOW peakuuu pasHa 5-10™ m/momsmun mpu 1173
K. Hauanbnas koHuentpauuss N20 3,2 monp/n. Omnpenenute CKOPOCTh pPEaKIUHM IMPH 3aJaHHON
TEeMIEepaType B HAUaJbHBII MOMEHT U B TOT MOMEHT, Korja paznoxurcs 25 % N20.

4. Peakuus wunmer mo ypaBHeHHIO 2NO+02=2NO;. HavanbHble KOHIEHTpAalUU pearupyronux
BemectB  Obutn  (Moain/m): C(NO)=0,8; C(O2) =0,6. Kax H3MEHHTCS CKOPOCTh PEAKIMH, €CIIH




KOHIIEHTPAIUIO KUCTIOPO1a YBETUIHUTh 10 0,9 MOIIB/J, a KOHIIEHTpALMIO0 OKCHAA a3oTa a0 1,2 Monb/n?

5. Jlokaxkwurte, 4yTO peakiuusi B3aUMOJCHCTBUS MYpPaBbUHOTO allbJerHjia U MEpOKCHIa BOJOPOJA C
0o0pa30oBaHMEM MYpPaBbHUHOW KHUCJIOTHI U BOABI SIBISIETCS pEaKUUeEll BTOPOro IMOpsAJKa, €clid depe3 2 4
1ocJie Hayasa peakuus 3aBepimiachk Ha 50 %, a yepe3 2 4 40 MUH KOHLIEHTpALMsl MypaBbUHOM KUCIOTHI
crana 0,285 mons/n. Ucxoausie konuentpaunn HCOH u H202 onunakoBsl u paBubl 0,50 MoJb/11.

6. PaccuutaiiTe KOHCTaHTY CKOPOCTH peakLUW{ MEpBOr0 MOpSIKA, YUYUTHIBAs, 4TO 3a 25 MHH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBayia YeTBepTasi 4acTh BEIIECTB.

7. KoHCTaHTa CKOPOCTH PEaKIUu MepBoro nopsaka pasHa 2,5-10° ¢ . Kakoe xonudecTBo octaHeTcs
HenpopearupoBaBmuM depe3 10 1 mocne Havana peakuuu? HavyanpHas KOHIIGHTpalus paBHa | MOJIB/IL.

8. Ckonbko BpeMeHH HeoOxoaumo i mpoxoxaeHus Ha 60 % peakiuu BTOPOro MOpsAKa, eclu
pu Toil ke Temneparype 3a 20 MuH peakuus nporekaet Ha 30%? HavanbHble KOHLIEHTPAMU UCXOIHBIX
BEIIECTB OJMHAKOBBI U PaBHBI 2 MOJIb/JI.

9. KoncranTa ckopocT HeKOTOpo peakiuu npu 273 u 298 K paBHa COOTBETCTBEHHO

10. 1,17 u 6,56 n/monb-MuH. Hailimute TemnepatypHblii KOOPGUIIUEHT CKOPOCTH PEAKIIHH.

11. Bo ckoabko pa3 yBENIMYHUTCS CKOPOCTh pacTBopeHus xene3a B 5 %-Hoit HC1 npu nmoBbiieHun
TeMreparypsl Ha 32°, e TeMIiepaTypHblid KO3QPHUIIMEHT CKOPOCTH pacTBOPEHUs paBeH 2,87

12. TIpm 393 K peakius 3akanunBaetcs 3a 18 muH. Uepes CKOIBKO BpEMEHU 3Ta PEAKITUS 3aKOHIHTCS
npu 453 K, ecnu TemnepatypHbIid KOOQQHUIUEHT CKOPOCTH PEaKIUu paBeH 37?

13. Ompenenute TemmepaTypHbli KOAX(POUIUEHT CKOPOCTH pPEaKIUH, €CIU TpU TMOHUKECHUU
TeMIepaTypsbl, Ha 45° peakuus 3aMeuIniach B 25 pas.

14. KOHCTaHTBI CKOPOCTH PEaKIMH IepBOro nopsaka mpu 288 u 325 K cooTBeTcTBeHHO paBHBI 2-1072
u 0,38 c. KakoBsl TemmepaTypHblii K03(HIMEHT CKOPOCTH TOH PeaKIuy U KOHCTAHTAa CKOPOCTH STOH
peakuuu npu temmeparype 303 K?

15. Tlpu HekoTOpO#l Temreparype KOHCTaHTa paBHOBecus Tepmuyeckor muccormannu N20s=2NO:
K=0,26. PaBHoBecnas koHuentpauuss NO: pasHa 0,28 wmonb/n. BeluMciaure paBHOBECHYIO U
nepBoHayanbHyt0  KoHueHTpamuu N204. Kakas wmaccoBas gomst B % 2TOro  BemiecTa
MPOJUCCOIMUPOBAIa K MOMEHTY YCTaHOBIICHUS PaBHOBECHS?

16. Ilpu cuntese ¢docrena umeer mecto paBHoBecue peakiuu Clo+CO=COCl,. Onpenenute
UCXOAHBIE KOHILIEHTpPAllMM XJIOpa M OKCHAA YIJIEPOJa, €CIM PAaBHOBECHBIE KOHILIEHTPALIMM DPaBHbI
(momw/m): C(Cl2) = 2,5; C(CO)=1,8; C(COCI)=3,2.

17. Xumunueckoe paBHoBecue peakiun COCI=CO+Cl; ycraHOBWMIOCH TpH KOHIICHTPALUIX
pearupytomux BemiectB (monb/a): C(COCI2)=10; C(CO)=2; C(Cl)=4. B paBHOBECHyI CHCTEMY
no0aBuiIM  XJOp B KoiauuectBe 4 Monb/n.  Ompenenute HOBbIE PaBHOBECHBIE KOHLEHTpPALUU
pearupyromux BeIecTB MOCIe CMEIEHUS PABHOBECHS.

18. PaBHOBecHBIE KOHIIEHTPALIUU BEUIECTB, YIACTBYIOIINX B PEAKIIUU

19. CH3COOH+C2HsOH=CH3COOC,Hs+H>0 papnsl (Moab/i1): C(kucmots) = 0,02;

20. C(cmupta) = 0,32; C(a¢pupa) = 0,08; C(Boab1)=0,08. Kakumu cTanm paBHOBECHBIE KOHIICHTPAIIUU
1OCJIE€ CMENICHWs] DPaBHOBECHs BCIIEACTBUME yBenuueHUs KoHmeHTpamuun CoHsOH B 4 paza?
Tema: «PacTBopbI»

1. Kaxkue BemiecTBa Ha3bIBAIOT 3JEKTpoauTamMu? YeM OTIMYAIOTCS HMX BOJHBIE PACTBOPHI OT
pacTBOPOB HEAIEKTPOJIUTOB?

2. Uro Ha3bIBAIOT M30TOHMYECKHM KoddduimenTom i? KakoB ero ¢pu3nyeckuii CMBICT U METO/IbI
IKCIIEPUMEHTAIBHOTO onpeaeneHus? OT Kakux (aKTOpOB 3aBUCAT 3HAYCHHS 17

3. Kakumu ycnoBusMu ompenensieTcss BO3MOXKHOCTh JIEKTPOIUTHUECKON JUCCOIMAIIMH BEIIeCTBa?
Kakas BennumHa xapakTepu3yeT MOHHU3MPYIOLIYI0 COCOOHOCTh pacTBopuTens? [lokaxure mMexaHU3M
pacnazia 4acTUIl paCTBOPEHHOI'O BEIIECTBA HA MOHBI.

4. DByner 11 0IMHAKOBOM 3JIEKTPUYECKAsl IPOBOJUMOCTD BOAHBIX U CIUPTOBBIX PACTBOPOB OJAHOIO U
TOTO K€ BEIIECTBA IPH OJTHOM U TOM ke KoHIeHTpauu? OObsICHUTE.

5. Kakue BenmnuuHBI ABIAIOTCS KOJIMUYECTBEHHOW XapaKTEPUCTUKOM IpoLecca MIEKTPOIUTHUECKON
nuccounanuu? [laiite ux onpenenenus. Kakyro n3 HUX U mouemMy Ha3bIBalOT MOCTOSHHON BEJIMYUHON?

6. Ha kakuwe rpynmbl YCIOBHO JENAT 3JCKTPOJIUTHI MO BEIMYMHE CTENEHH HX AUCCOLUALUU?
[TpuBeanTEe MpUMEpHI NPEACTABUTENICH STUX IPYMII.




7. Kak u nmouemy BIHSET Ha CTENECHb JAUCCOLMAIMH CIA00TO JIEKTPOJIUTA BBEICHUE B €T0 PACTBOP
OJIHOMMEHHOI'0 MOHa U pa30aBieHue pactpopa?

8. Ilouemy KOHCTaHTa »3JCKTPOJUTHYECKOW JMCCOLMAIMM sBIseTCS Oonee yAOOHOH Xxa-
PAKTEPUCTUKOM 3JEKTPOIUTA IO CPABHEHUIO CO CTEIIEHBIO TUCCOLMALIUU?

9. Kak BiusieT Ha paCTBOPHMOCTD BEIIIECTBA BBEICHUE B €r0 HACHIIIEHHBIN PACTBOP OJTHOMMEHHOTO
noHa?

10. B kakux ciay4asx TMPOUCXOAUT PACTBOPEHHE OCAIKOB C 00pa3oBaHHMEM KOMIUIEKCHBIX
COEIMHEHUN?

11. Beimajer jiu 0cajioK MpH CIIMBaHUU HAChIIeHHBIX pacTBOpoB: SICl> u CaSOs; CaCly u SrSO4?

12. B xakoil mocieqoBaTelIbHOCTU JOJDKHBI BBINAJATh OCAJKH, €CIM K PacTBOpaM, COAEP KaLIUM
nonsr: 1) Ca?*, Ba®*, Sr** u 2) CI, I', Br,, nocrenenso npu6asisath: k neppomy pactsop NazSOs, a ko
BTOopoMy pactBop AgNO3?

13. Kaxkas u3 nByx cojeil Oomnbline pacTBopuMa u Bo ckosbko pa3: CaSO4 wim BaSOs4, BaCOs nmm
SrCOs, Pbl; uimu PbCl,?

14. Ocranetcs nu npo3pauHbiM (uinbTpat u3-noj ocaaka PbCly, ecnu x Hemy m100aBUTH pacTBOp
uoauaa Kkanusa?

15. B macwkimennoM pactBope Pbl, komuentpanus momun moHos pasHa 1,3-10° mons/n. Haiinure
KOHIIEHTpaIHIo HOoHOB Ph?* B 3TOM pacTBope.

16. B naceimensom pactBope Mgz(POs)2 06bemom 10 11 comepKUTCs Cob Maccoii 3 r. Berumciaure
€€ pacTBOPUMOCTb U HAaAUTE MOJIIPHBIE KOHIIEHTPALIMU KaXk/10I0 HIOHA B 3TOM PAacTBOPE.

17. Yewm ompenensercst CTeNeHb CMELEHHUsI pABHOBECHUS JUCCOLIMALIMU BOJIbI IIPU PACTBOPEHHUH B HE
COJIU, CITIOCOOHOM K THAPOIIU3Y?

18. Bcerja a1 HEHTpPaIbHOCTh PACTBOPA COJIM YKA3bIBAET HA OTCYTCTBHE rHponn3a? OObsicHUTE.

19. Jlns pacTBOpOB Kakux cojeil pH mmeer Takoe e 3HaueHHe, Kak st BoAbl? TlokaxkuTe 310 Ha
npumepe NaCl u CH3COONHG.

20. Kakue w3 comeil He TOABEPraroTCs THAPOIHM3Y, W €CIH TOIBEPraroTcs, TO MO KAKOMY THILY:
K2S04, NazSe, BaS, RbNO3, ZnCh, K2SO3, KCIO3, HCOOK, NaC104, KBrO?

21. Jns xakoit conmu pH pactBopa Oyner umers 6ombinee 3HaueHue: NaNOsz nim NaNO2, CH3COOK
i CH3COONHa, KCIO umu KCIO3?

22. JlaliTe CpaBHHUTEJIBHYIO XapaKTEPUCTHKY CYIb(aToB, CyIbPHUTOB H CYIb(QHIOB MICITOUYHBIX
METAaJUIOB 110 UX CIIOCOOHOCTH K TMJIPOJIN3Y.

23. Kakue 1Be paBHOBECHBIE CHCTEMBI B PACTBOPAX KHUCIBIX COJICH OMPENENSIOT Ui HUX 3HAYCHHE
pH? Uro sBnsercs mpuyuHO# menouyHoil cpeasl anst pactBopoB NaHCOs u kucnoit s pacTBOpoB
NaHSO3?

24. Jlns KakMX coJed THUAPOJIM3 MPOXOAMT cTyneHsmu? Yem ormpenensercs MX YHCIO U Kak
U3MEHSETCS UHTEHCUBHOCTh TUPOJIK3a OT EPBOM CTYNEHH K HocaeaHen?

25. Tlouemy manuHOBasg OKpacka (eHondTanenHa B pacTBOpE aleTata HaTpUs CTaHOBHUTCS Ooiee
MHTEHCUBHOW NP HAarpeBaHUU PACTBOPA U CHOBA OJIETHEET MPU €ro OXJIaXAeHUNn?

26. OOBsCHUTE MPUYMHY M3MEHEHHUsS CTENEeHU TUAPOJM3a COJe NMpU HarpeBaHWHM HUX PAacTBOPOB,
OCHOBBIBASICh Ha 3aBUCUMOCTH JMCCOIMAIINH BOJbI OT TEMIIEPATYPHI.

27. Yto Ha3bIBAlOT KOHCTaHTON ruaponu3a Ke. 3aBUCHT 1M 3Ta BEIMYMHA OT: MPUPOBI COJIH,
KOHIIEHTpAIlUU pacTBOpa, Temneparypbl? Uem omnpenensiercst Oosbliee Wik MeHbliee 3HadeHue Ke mis
pa3IMYHBIX cOJen?

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM M 3JIEKTPOXUMHUYECKHe MpoLecchbh)

1. TlokaxkuTe YCIOBHOCTh TEPMUHOB «IPUHMMAET» M «OTIACT» 3JIEKTPOHBI MPU OMNpeAeSICHUH
GyHKIMA OKUCIIUTENS U BOCCTaHOBUTES. [loueMy Takast yCIIOBHOCTh BO3MOKHA?

2. YTo Ha3bIBAIOT CONMPSHKEHHOW OKHCIUTEIHHO-BOCCTAHOBUTEIHHON MApOi M CKOJBKO UX JOJKHO
y4aCTBOBaTh B OKMCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiun? YeMy COOTBETCTBYET KaKasi U3 HUX?

3. Uro Ha3bpIBalOT OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIME KO3 duuumenramu? Kakue wmetoabt
CYHIECTBYIOT AJIsl UX omnpeneneHusn? [lokaxxuTe CyIIHOCTh KaXI0ro U OOBSICHUTE, B KaKUX CIydasx U
[IOYEMY OJMH U3 HUX MPEANOYTUTEIBHEE IPYTOro.

4. MeHs10TCSI WM OCTalOTCS IOCTOSHHBIMU 3aps] M aTOMHBII COCTaB MOHOB, YYAaCTBYIOUIMX B




OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax? Bo3MOXHO 1M MpeBpalleHue NpOCTOr0 HOHA B
OKCOAHHOH WJIM O0paTHBIN npouecc?

5. Ecnu xucnora, B3aTas B U30BITKE, YYaCTBYET B PEaKIUU KaK OKHCIHUTEIb WM BOCCTAHOBUTEID,
TO COBMAJaeT JHU A Hee KOd(h(UIMEHT B MOJIEKYJSIPHOM YpaBHEHHUU PEAKUUU C OKUCIUTEIHHO-
BOCCTaHOBUTENBbHBIM? Pa3bepute 3TH ciydaum Ha TpUMepax B3aWMOJCUCTBUS: MeIU ¢ pa30aBICHHON
A30THOU KHUCIIOTOM, COJITHON KUCIIOTHI C AMXPOMATOM Kallus.

6. OOBsACHUTE NPUYMHY PE3KOTO PaA3IMUUs OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB JBYX
MetaimioB 1 rpynmsl [IC, Haxoasmuxcs B 5-M nepuo/e.

7. Hanummute ypaBHEHHs IONYypeaKUuil ¥ HMOHHO-MOJICKYJISIpHBIE YpaBHEHHUS, KOTOPBHIMH MOTYT
OBITh BBIPAXKEHBI MPOIECCHl OKUCIEHHMS M BOCCTAHOBJICHHUS B BOAHBIX PacTBOpax, HAYIIMX IO
CIIEYIOIIUM CXEMaM:

a) KCI10 + KJ + H2SO4—

b) KBiOz+ HC1 — BiClz+

c) KC1Os+KNO2—KCI +...

d) KCIO + KJ + H,0— KC1 +

8. IlokaxuTte BIUsSHUE CpeAbl Ha MPOTEKAHHWE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMid Ha
nprMepe U3MEHEHHUST OKHCIUTEIHHONH €MKOCTH ITepMaHTaHaT - HOHA.

9. KakuMu KHCIOTaMH MOKHO TOJIb30BAaThCA Ui CO3/IaHUS CPEMbI MPHU TMPOBEICHUN Red-Ox
peakuii? [loyemy c 3TOH 1eNbI0 IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?

10. CnocoOcTByeT Jii KUCIas cpefia: a) OKHCICHUIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHCIIUTEITBHOMY
NENCTBUIO OKCOAHUOHOB?

Dnekmpoonvle NOMERUUANbL U HANPAGTEHUE OKUCTUMEIbHO-60CCHIAHOGUMENbHBIX PEAKUUIL

11. Kakue OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBl HA3bIBAIOT T'€TE€pPO- U TOMOreHHbIMU? YUTO
SBIISICTCS TIPUYMHONW BO3HUKHOBEHHWS CKadyKa TOTEHIMAjda B CHCTEMax IepBOro Tuma? Ynmaercs I
9KCHEPUMEHTAIBHO ONPEETUTh €ro a0COMOTHOE 3HAU€HHE, OTHOCUTENIbHOE 3HAaUeHue?

12. Yem IOMKHBI OTIMYATHCS APYT OT APYyra JBE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIE CUCTEMBI IS
TOT0, 4YTOOBI UX MOKHO OBLIO MCIIOJIB30BAaTh MIPU COCTaBJIEHUH TraJIbBAHUYECKOTO 1eMeHTa?

13. Kakyro wH(}OpMAIMIO CONEPKUT DIEKTPOXHUMHYECKHA PsII  CTaHAAPTHBIX DIIEKTPOITHBIX
HNOTEHIMAJIOB O CpaBHUTEIbHON akTuBHOCTH B® u OD meramnos? Ilouemy OH JaeT BO3MOXHOCTb
oneHuTh D/IC ragpbBaHMYECKHX 2JIEMEHTOB, COCTABJICHHBIX U3 JIIOOBIX ITap METAIOB?

14. Tloyemy BOJIOPOJHBIN JEKTPOJ] B MApe ¢ MEAHBIM MOIY3JIEMEHTOM SIBJISIETCS aHOJIOM, a B Iape ¢
IIUHKOM - KaTogom?

15. U3 uetsipex metaioB Ag, Cu, Au u Sn BeiOepuTe Te maphl, KOTOpPbIE JAOT HAUMEHBIIYIO U
Hano6ob1yo J/1C cocTaBIeHHOIO U3 HUX rallbBaHUUECKOTO 3JIEMEHTA.

16. Ilo xakoit popmyie MOKHO HAWTH INEKTPOIHBIN MOTEHIIMAT METaJllia IPH JIOOBIX TeMIlepaType u
KOHIICHTPAIlMX PacTBOpa €ro COJIM, €CJIU JJII HeTo n3BeCTHO 3HaueHue G°? I1pu kakux ycinoBusix ¢p=¢@°?

17. Kakue M3MeHEHHs] KOHIIEHTpPAlMil pacTBOPOB COJEH Ha AIIEKTPOAE-OKUCIUTENE U 3JIEKTpoJe-
BOCCTAHOBUTEJIE MIPUBOJIAT K YBEIUUYEHHUIO U yMeHbIeHuo JJ[C?

18. TloueMy B KauecTBe OKHCIHTENs Hcroib3yerca xpoM \VI\ B cocTase nona Cr207%, a He B COCTaBe
nona CrOs%, n nouemy okucnenne xpoma \lII\ 1o xpoma \VI\ mpoBouTes B menounoii cpeae?

Inekmponus. Koppozua memannoe

19. Kakwne »/1eKTpOoXHMMHUYECKHEe MPOIECChl MPOTEKAIOT Ha DJIEKTPOJAaX MPH SJICKTPOIU3E PACIUIaBOB
anekTpoauToB? [IpuBenuTe npuMepsl.

20. U3 xakux MpoIecCcoB cllaraeTcsi 00mmasi peakiiysi AMEKTPOXHMHUYECKOTO Pa3IOKEHHS BEIIecTBa?

21. Yem oTiiMYaeTCs 3JEKTPOJIU3 BOJHBIX PACTBOPOB 3JEKTPOJIUTOB OT DJEKTPOJIU3a X PACIIaBOB?
Kakue MOHBI M MOJEKYJbl, HAXOAAIIUECS B BOJHBIX PACTBOPAxX COJIE MOTYT BOCCTAHABIMBATHCA Ha
KaTOJIE U OKUCIATHCS Ha aHoje? Hamummre ypaBHEHUS! COOTBETCTBYIOLINX PEaKIUil.

22. Tlpum Kakux yCIIOBUSIX M W3 KaKUX COJei, BO3MOXKHO, MOJYYHUTh C TOMOIIBIO 3JIEKTPOJIM3a
OJTHOBPEMEHHO IIEJI0Yb U KHCIIOTY?

23. Jlaitite opmynmupoBKy 3akoHOB Dapanes W MX MaTeMaTHYECKHE BbIpaKeHHs. UTO Ha3BIBAIOT
ynciiom @apanes F? UeMy paBHa 3Ta BEIM4MHA B KYJIOHaX U aMmIiep-yacax?

24. Bcernja nu Macca BBLICJIMBIIErOCS Ha 3JEKTPOJE BEIIECTBA COOTBETCTBYET KOJIHUYECTBY




MPOIMIEIIIETO Yepe3 MEKTPOIIUT MeKTpudecTBa? SABisercs mu 3To HapyuieHreM 3akoHoB Dapanes? Uto
Ha3bIBAIOT BBIXOJ0M 110 TOKY \BT\?

25. Tlpu snekrpomuse pactBopoB AQGNO3z, CuSOs, BIiCls, Haxomsmmxcs B mOCIeAOBaTEIbHO
COEIMHEHHBIX AJEKTPOJIU3epax, BeIICIUIOCH 5,41 cepebpa. Halinute Maccy BBIIEIUBIIUXCS MPHU 3TOM
MEIH U BUCMYTA.

26. OIMHAKOBO JIM OTHOILIEHHE K KOPPO3UH TEXHMYECKOTO M XMMHUYECKH 4YucToro meramina? Yem
BBI3BIBACTCSI KOPPO3HsI OOBIYHOM cTamn?

27. CoBmajiaer U CpaBHUTENbHAs OIIEHKA CIIOCOOHOCTH K KOPPO3MH Kejle3a W alllOMUHHUS T10
3HAUEHUIO UX CTAHAAPTHBIX JIEKTPOTHBIX TTOTESHIIMAIOB H 110 UX MOBEICHUIO B KOHTAKTE C BOJOM?

28. Kakue cymiecTBYIOT CHOCOOBI 3alllUThl METAUIOB OT Koppo3uu? KpaTko H3M0XKHUTE CYIIHOCTb
KaXXI0T0 U3 HUX.

Ilpumepnulit Komniekm 3a0anuii 0131 KOHMPOALHBLIX padom

Tema: «OcHOBHBIE MOHSTHS U 3aKOHBI XUMHHU. OCHOBHBIE KJIACCHI HEOPTAHHYECKHUX

coeIUHEeHMID»

Bapuant Nel

1. Omnpepennte S5KBUBAIEHTHI 3JIEMEHTOB B uX okcuaax: Rb20O, MgO, Cr.03, SOs.

2. lr Hekoroporo metaia coeaunsiercs ¢ 8,89r 6poma u ¢ 1,78t ceprl. Haiiaure 3xBUBajieHTHBIC
Maccel Opoma u Me, 3Hasi, 4TO SKBUBAJICHTHAs Macca cepsbl 16,0r/MoIIb.

3. HanwumuTe ypaBHEHHS peakluid, COOTBETCTBYIOIIUX CIEAYIOLIEH cxeme:

SiO+C Ca HCl 02 Ca3(PO4)2
Cas(PO4)2 1200° € A tC B C D E

4. Hamumute rpaduueckue Gopmynsl coeauHenuid u gaite ux HazBaHus: H20z, SnO2, H3POy,
H2s203, (CuOH).CO3, NaH2ASOx4.

5. Kakoit 06beM KucIopoa cieayeT 106aButh k 1M Bosayxa (21% Oy), 4ToOBI cofepKaHue B HEM
KHCJIOPO/Ia TOBBICHIIOCH 10 25%.

6. Omnpenenute GopMyidy OAHOTO M3 KPUCTAIIOTHIIPATOB Cyib(aTa HATpHs, €CIH ero Macca npu
MOJITHOM 00€3BOXMBAHUH YMEHbIUIAch Ha 47%.

7. Hamummute Qopmynsl cosieil, COOTBETCTBYIOIIMX CIEAYIOLIMM IBOiHBIM okcuaam: Pb2O3 u
Pb3O4. HazoBuTe ux.

Bapuant Ne2

1. Onpenenurte S3KBUBANICHTHBIC Macchl coeaunenuit: Fe203, KH2PO4, Cr(OH)3, H2SiOs.

2. Omnpenenute maccy cepbl, oOpa3yroleiicss npu B3aUMOAECHCTBUH CEPOBOAOPOAA KOIUYECTBOM
BemecTBa dkuBaiieHTa 0,0 1Momb ¢ n30pITKOM KOHIIEHTpHpoBaHHOH HNO3

3. Hammmmre ypaBHEHHS peaklnii, COOTBETCTBYIOIUX CIEAYIOUIEH CXEME:

Fe2(SO4)z —P X1 —» FeClo —P Xo —P Fe30s 4—Xz —P Feo(S04)3

4. CoctaBbTe (hopMyJbl (3MIUpHUUYECKHE TIpaduiyeckue) BCeX BO3MOXKHBIX COJeld 00pa30BaHHBIX
TUAPOKCUIOM MarHusl 1 XpOMOBOM KHCIOTOM. JlaiiTe Ha3BaHUSI COJISIM.

5. K 50mn cmecu B 2-x okcuzax yriaeposaa nqobasuiu 100Mia kucioposa U HoJoxXrian. B pesynbrate
peakuuu oOuwmii 06beM razos ymensimics Ha 10%. Bce 00beMbl ra30B M3MeEpSINCh MPU OJUHAKOBBIX
ycnoBuax. Onpenenute 00beMHBIN COCTaB UCXOIHBINA CMECH.

6. Ilpu TepmuueckoM pasnoxkeHun okcujga mapranua (IV), Bistoro maccoit 0,435r, BbLaenuiCs
KHCJIOPOJ U 00pazoBalics Apyroi okcu Maprania maccoit 0,382r. Kakosa gopmyina storo okcuaa?

7. Yro Ha3pIBalOT HKBUBAJIEHTOM BemlecTBa? [Ipm KakoMm yCIOBHM JKBHBAJIEHT WACHTHYEH CaMOM
4acTHULE BellecTa?

Tema: «Crtpoenne atoma. Ilepymoguyeckuii 3aKoH M nepuoAnYecKass CHCTeMa XHMHYECKHX
ayemenToB J[.. MeHeeeBay

BapuanT Nel

1. Yro Ha3pIBaOT NPUHIUIIOM HEOINIPEAEIEHHOCTU U COOTHOLIEHUEM HEONPEAEIEHHOCTH.

2. s cxombkux AO cymma n+l=8? Ecth nm Takue opOWTanM y DJIEMEHTOB MEPHOIHMUCCKOM
cucTeMbl? ATOMBI, KaKUX 3JIEMEHTOB MMEIOT HauOoJIbIliee 3HaYeHHE CyMMBI N+|?

3. Hamummre snextporHo-rpadudeckue popmyist: Cr, Cl+°, Te?, Th.

4. HanumuTe 31€KTPOHHBIC (OPMYIBI elle HEOTKPHITHIX 31eMeHTOB Nel08, Nell3 m yxkaxwre,




KaKo€ MECTO OHHU 3alMYT B IEPHOAMUYECKON CHCTEME.

5. CkopocTh JBWIKEHHS OJJICKTPOHA II0 TEpBOM OopoBckoit opbure paBHa 2187 km/c. Ecnm
HOTPEIIHOCTh B OMNPEACTICHUH CKOPOCTH paBHAa 1 KM/C, TO Kakoi OyJeT MpH 3TOM MOTPEIIHOCTH B
ornpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAUCHHEM paanyca OpOUTHL.

6. IloscHuTe HMpUYMHY pa3IUuYUsl B BEIUYMHAX HOHHBIX PAJWYCOB JUI HM303JIEKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?"); 0,57(AIF")

7. OOBsacHUTE 0CO00 HU3KYIO YCTOMUYMBOCTH COSAMHEHUH p-37eMeHTOB 6-niepuoaa B Beiciiei C.O.

Bapuant Ne2

1. IlpumeHHMO JIM MOHSATHE TPACKTOPUM ABMXKEHUS K MUKpodacTuuam? YeMm 310 ompezensercs U
KaKoe MOHSTHE ero 3aMeHseT?

2. VYKaxWuTe 3HAYCHHWE KBAHTOBBIX YHMCEN JUI BHEIIHUX DJICKTPOHOB B aTOMax »JJIEMEHTOB C
nopsiAkoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanummmure >nektponHo-rpaduueckue hpopmymsr: Pd, Zr*?, S2,

4. Ha ocHOBaHHMM YYEHHS O CTPOCHHUHU aTOMa OOBACHUTE, IOYEMY SHEPreTUUYECKHUIl S- MOJypOBEHb
BKJIFOUACT OJ{HY OpOUTasb, P-TIOAYPOBEHB - TPH, O-1OypOBEHD - MATh U f- MOIYpPOBEHB - CEMb. YKaXUTE
Max 4ucio 3MEeKTPOHOB Ha ATUX MOAYPOBHSIX.

5. Yemy paBHa 1eOpoiiieBcKas JUIMHA BOJHBI JJIEKTPOHA, JBIDKYIIETOCsS CO CKOPOCTBIO: a) 6-10°
m/c; 6) 2187 xkm/c?

6. DOHeprus MOHHM3AIMHM TPU MOCIEIOBATEIILHOM OTPBIBE JJIEKTPOHA OT aromMoB M(Q cocraBiseT:
E1=733, E>=1447 u E3=7718 xJ»/Moinb. UeM 00BSICHUTH pe3koe Bo3pacTtanue E3?

7. Kakyio cTpykTtypy IOKeH UMeThb BocbMOW mepuon? [loBTOpsieT M OH MOJTHOCTBIO CEIbMOM
nepuoa’?

Tema: «XuMH4YecKas CBA3b»

Bapuant Nel

1. Yem 0OBACHUTH HEBO3MOXKHOCTH 0oOpa3oBanHusi 100% HOHHOW CBSI3W M 4YeMy NPUMEPHO paBHA
JI0JISI KOBAJICHTHOCTU B Han00JIe€ HOHHBIX OMHAPHBIX COCTUHEHHSX ?

2. YCTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYpPY CIEIYIOIIUX MOJIEKYJ M MOHOB, OIpEJeNINB
opOUTAIN TIEHTPATBHOTO aToMa U ux Tl ruopuausanuu: NFz, NO2', PHj3, PO

3. Kak I0/mKHBI MEHATHCS 3HAYEHHE MOMEHTOB AMIOJeH Mosieky B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?

4. TlonApusyeMocTh Kakoro u3 HOHOB Gombme: F- umm Br, S wm Te?, CI" umu 1"? O6bacuute
MPUYUHY.

5. Tmr mas NaF=997°C, MgF,=1398°C, AIF:=1040°C, SiF4=-90°C, PFs=-94°C, SFe=-56°C.
OOBSICHUTH HAOMIOAaeMy 0 3aBUCHMOCTh. OObsCHUTH pe3koe pasziauune Trut. AlFs u SiF4 cuutas, uro
HOJISIPHOCTH CBSI3M paBHOMEpHO yMeHbaercs oT NaF k SFe.

6. Uem oOBsACHUTH 3HAUMTENHHO Oosiee BbicOKME Trur. m TK. BOJABI M TUTABUKOBOW KHCJIOTHI IO
CPaBHEHHIO C TEMH, KOTOPbIE JOJKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DIEeKTpUYECKUH MOMEHT JIUITONIS MOJICKYJIsI HoS paBeH

0,31-10 %KM, a HSe-0,08-0"2°Ki-m. Onpenenure, Kak OTHOCATCS JITUHBI JUTONEH 00erX MOJIEKYI.

Bapuant Ne2

1. Tlouemy mpu HAIUYUHM OAHOW CBSI3M MEXKAY aTOMaMH OHA MOKET OBITh TONBKO O- CBsi3bI0? [Ipu
KaKHX yCIOBUSIX 00pa3yercs - U 0-CBA3U?

2. Cxombko cBszell y atoma cepsl B Monekyne SO2Clz, y yrinepona B monekyne COClz; kak ato
COTJIACYeTCs C TUTIOM THOpUIA3AITIHN ?

3. Kakas monekyna moxer cymiectBoBath u nouemy? CIFs, FClg, Bris, IBrs.

4. Kak u3MeHseTcs NOoJIApU3YIoIIee JACHCTBHE UOHOB S-2JIEMEHTOB BTOpOH rpymmbel oT Mg k Ba u
oYeMy 53TO MPHUBOAUT K TOBBIMICHUIO TEPMUYECKOH YCTOHYMBOCTM HUX KapOOHATOB B TOW IKe
MOCJIENOBATEIILHOCTH ?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. OObscHHTEe TpPUYMHBI H3MECHEHHS OTOM
BEJIMYMHBI.

6. Kakoe coenunenue 6onee Tepmuuecku ycroiunbo? PhCO3 i CaCOs; PbCls umu PbBrs.

7. Paccuuraiite a3ddextuHbii pannyc nona Na B kpuctamte NaF, ecnu KOHCTaHTa pemIeTKu ero




pasna 2,31-107° M, paguyc nona F~ pasen 1,33:101 m.
Tema: «Havama xumuyeckod TepMoaMHAMHMKH. KuHeTHMKa M MeXaHM3M XHMHYECKHX
peakuuin

BapuanT Nel

1. Jluxpomar aMMOHHs IIPU HarpeBaHUU PA3JIaraeTcs 110 PEaKLUn:

(NH.4)2Cr207(t)=N21(r) + 4H20(r) +Cr203(t) AH® X p =-503 ]Ik

CKOJIBKO 3HEpruu BBIAEIUIOCH MPU Pa3I0KEHUU HEKOTOPOM MOpPLUM JUXpOMara aMMOHUS, €CIIU
Macca TBepAoro ocrarka Ha 10r MeHbIlle Macchl HICXOIHOTO BEIIECTBA.

2. DOwnramenus obpazoBanus H>O2(r) u3 mpocThix BemiecTB paBHa - 136,1 x/[k/MOnb, SHTaIBIHS
JUCCOITMAIIMN Ta3000pa3HBIX BOJIOPOJA U KHUCIOpOAA COOTBETCTBEHHO paBHBI 432, 490 kJI/MOIb.
Brrancnure suepruto ceszu O-H B nepokcuae Bogopoaa, mpuHsB sHepruto cesizu O-O pasnoii - 138,07
kJI>x/MOJIb.

3. Ompenemure AH98 1 AU cuctemsr: 4NH3s(r) + 302(T) = 2N2(r) + 6H20(x)

4. Tlpu Ttemneparype 100°C ckopocTh OAHOM peakuuu B 2 pas3a OONbIIE CKOPOCTH BTOPOM.
Temmeparypublii KO3(QQHUIUEHT CKOPOCTH TEpPBOH peakuuu paBeH - 2, Bropou - 4. Ilpm kakoit
TEMIEpaType CKOPOCTH 00EHX PeaKIfil BBIpAaBHUBAIOTCS?

5. Kak m3meHuTCs NaBieHue B cCHCTeMe MepBoHadanbHO copepkamer HBr u Oz, ecnmu k MOMeHTY
HactymieHust paBHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Bra(T) npopearuposaio 10% ucxoaHoro
KOJIMYECTBa KUCIOpOa, a paBHOBeCHbIe KoHIleHTpaluu [HBr]=0,6 mons/m; [O2]=0,36 moab/n?

6. Bo ckoibKo pa3 cienyer yBeIUYUTh KOHLIEHTpALMIO BeliecTBa B2 B cucreme:

2A2( 1) + Ba(r) = 2A2B(1)

UroObl mpu yMEHBIIEHWH KOHICHTpanuu BemecTBa Az B 4 pa3a CKOPOCTh MPSMOW peakuuu He
M3MEHWIACH?

7. Jlns nexoropoit peakunn AG°>0. Kakne u3 npuBeieHHbIX YTBEPKIECHNUN PAaBUIIbHBI:

a) Kk >1; 0) k<l; B) B paBHOBECHOH CMeCH NpeoOsaaoT NPOAYKTHl PEakluy; I') B PaBHOBECHOMH
cMecH npeo0iaialoT UCXOJHbIE BellecTBa?

Bapuant Ne2

1. Ilpum BoccranoBinenun 80r oxcuaa sxenesa(3) amomuHueM Bbiaenutcs 426,3 xJlx temna. Ilpu
CrOpaHuH 5,4 I METAJUIMYECKOTO alroMUHuUs Bbiienutcs 167,3 kJx terna. Ha ocHOBaHMM 3THX JaHHBIX,
ucnonbp3ysi 3akoH I'ecca, BeluMciIHUTE »HepreTHYeckuid 3¢ ekt npu obpa3oBaHuu | Monb OKcHaa
xenesa(3).

2. AH°g MgO(x) m CO2(r) coorBerctBeHHO paBHa- 601,8 u -393,5 x/Dx/moms. Ternora
paznoxenus MgCoz va MgO u CO2 JIH=100,7 x/[>x/mMonb. Vcrionb3ys 3TH NaHHBIE, HAWAUTE TEIUIOTY
obpazoanuss MgCO3 13 21eMeHTOB.

4. BblYMCIUTH TEMIEpaTypHBIH KOA(PQPHUIMEHT CKOPOCTH PEaKIUH, €CIM KOHCTaHTa CKOPOCTU €€
ipu 100°C coctamster 6-107, a mpu 150°C -7,2-1072,

5. Jlns Toro utoObl yBenuuuTh B 216 u 256 pa3 ckopocTh peakuuu cunte3a NHs, Bo ckoibko pas
HaJI0 MOBBICUTH B MIEPBOM Cilydae KoHIeHTparuio Hz, a Bo Bropom nasnenue? Kak M3BMEHUTCS CKOPOCTh
peaxkuuu npu yBeandeHuu gasieHus 10 paz?

6. Cucrema C(rpadur) +CO2(r) =2CO(r) AH°=172,5 x/lx

Haxoautcs B paBHOBecuu. Yka3arh: a) Kak u3MeHuTcs cogepkanue CO B cucteme npu NoBbILIEHUH t
W Tpu HeW3MeHHOM jaaBieHnu? C yBenWYeHWEM JaBJCHUs TPU HEU3MEHHOW Temmeparype? O)
W3meHuTcs nu K p MpH MOBBIIIEHUH oO0IIero fasieHuss U HeusmeHHoi t? Ilpu yBenmmuenuu t? Ilpu
BBEJICHUH B ccTeMy KaTanu3aropa? OTBeT 000CHOBATb.

7.  Xummueckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

VYcTaHOBUTH TIPH CIEAYIOMMX KOHIeHTpausax: (A) = 6moinn/n, (B) = 2momne/n, (C) = 4momns/n, (1) =
3Monb/n. B paBHOBecHyI0 cucTteMy no0aBuiIu 4 MOJb/J BemecTBa B. BeIuncanTh HOBBIE paBHOBECHBIE
KOHIIEHTPAIUHU BEILIECTB.

Tema: «PacTBOpbI»

BapuanT Nel

1. PactBop comepxur 0,Imomp CaCl, u 0,Imome AICl3 B 2m pacrBopa. KakoBa wmomspHas
koHueHrpanus nona Cl” B pactope?




2. pH 1:10° H pacrBopa cnaboro oJHOKHCIOTHOTO OCHOBAaHHsS paBeH 9. BhIUMCIIHTE KOHCTAHTY
JUCCOLMAIIMU OCHOBAHUSI.

3. VYka3zarb, HE IPOU3BOJS BBIYUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEM PaBHOM KOHLEHTPALUU
pH Oonbmie mnu menbmie. OTBET 00OCHYHTE HCXOIS M3 3aKOHOMEPHOCTH M3MEHEHUS KHUCJIOTHO-
OCHOBHBIX CBOUCTB 3ekTponuToB: KoSe u KoTe; NasPOs u NapHPOas.

4. HaiiguTe cTeneHb rUaposir3a coyieil u 3Hauenue pH aJist ux pacTBOpOB KOHLEHTPAIIUU

0.1mous/: NH4Br, KCIO, HCOONa.

5. TIPAQ2Cr,07 , mpu 25°C pasuo 2-107 . Bemamaer nm ocagok Ag2Cr.O7 mpu cMelMBaHUM
paBHbix 00beMoB 0,05H pactBopoB AgGNO3z u K2Cr.07? Crenenp Iucconyanuy 3THX 3JIEKTPOIUTOB
paBHa 90%.

6. Bemumcmuts a u (H+) B 0,3M pactBope ykcychoit kucnotsl (K=1,8-107). Kakue 3Hauenus
NPUMYT OSTH BeIUYMHBI Tocie pgobaBimeHus kK 1o pactBopa kuciaotrel 0,2mone  CH3COONa?
Koaddunment akrusaoctu nonos f(CH3COO") =0,7.

7. Cpasuute pactsopumocts PbClo u Pbly, Be(OH)2 u Ca(OH).. OtBer 000CHYiTE HCXOAS W3
HOJISIPU3AMOHHBIX TPE/ICTABICHUH.

BapuanT Ne2

1. PactBop comepxut 0,1momb - sxBuBanenToB (NH4)3POs B 200mMi pactBopa. KakoBa MossipHast
koHienTpanust nonos NHs" B pacreope?

2.  Bpruucnute pH 0,001H pacTBOpa cepHOIl KUCIOTHI.

3. VYka3zarb, HE IPOU3BOJS BBIYUCICHNN, B KAKOM U3 PAaCTBOPOB JIBYX COJIEM PaBHOM KOHLEHTPALUU
pH Oonbmie mnu menbiie. OTBET 00OCHYHTE HCXOAS M3 3aKOHOMEPHOCTH HM3MEHEHUS KHCIOTHO-
ocHOBHBIX cBoMCTB 31ekTposinToB: NaHCO3 u NaxClO3; NaClos u NaClO.

4. Kakue BEIUYUHBI SBISIFOTCS KOJMYECTBEHHOM XapaKTEPUCTUKOW IMpoliecca 3JIeKTPOITUTHIECKON
nuccormaiuu? Jlaiite ux onpeneneHue. Kakyro U3 HUX U MOYEMY HA3bIBAIOT MOCTOSTHHON BETUYHMHON?

5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax konueHtpanuu 0,1mons/n. U3
MOJYYCHHBIX JaHHBIX CIeNlaiiTeé BBIBOJ O CPaBHHUTEIBHON CHIIE KHCIOT, OOPa30BaBIIMX A3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-101%,

6. Brmamaer nmu BaSOs mpu nobamieHuMM pacTBopa CepHOW KHCIOTHI oO0bemMoM 100mi mpm
koHnentpauun 0,2mons/n. kK pactBopy BaCly toro »xe oObema, eciu MoNspHas KOHICHTpAIUsI
SKBUBAJIEHTa 3TOTO pacTBopa paBHa 0,2Momb/1.? ByaeT nu no6aBiIeHHOE KOJIMYECTBO CEPHON KHCIIOTHI
SKBUBAJICHTHBIM UM U30BITOYHBIM?

7. Cxombko Monb NHiCl crenyer mo6asuts k 1m 0,1M pacteopa NH4sOH(K=1,8-10®) mms Toro,
4T06BI KOHIIEHTpaIMs noHoB OH’ crana uucnenno pasua Kun? Yenosno npumem f(NH4")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHMU U JIEKTPOXUMHUYECKHE MPOLecchD»

Bapuant Nel

1. 3aKOHYMTH COCTAaBIICHHE YpaBHEHHs peakuu H 1moxo0parh KOAPPHUIMEHTH MPOCTEHIIAM
cioco6oM: SO2+H3ASO4+H20—H3ASOs+...

2. Hanmmmre ypaBHeHHsS peaknuid M 1mogo0patbh Kod(QQHUIMEHTH 3JEKTPOHHO-HOHHBIM METOJIOM:
MnSQO4+(NH4)2S208+H,0—HMNO4+...; H202+CaOCl—

3. CocTaBuTh B MOJIEKyJIsIpHOH (hopme ypaBHeHne peakumn: [Fe(CN)e]® +H20,—[Fe(CN)6]*+02

4. UYemy paBHa MOISpHas Macca JSKBHUBAJCHTAa TNEpPMaHraHaTa Kajus KaK OKHCIUTENS, €CI 3TO
BEIIIECTBO B TPOIIECCE pPEaKIMM BOCCTAaHABIMBAeTcs: a) A0 cyibpara mapranma (II) 6) mo mmokcuma
Maprasiia B) 1o Manranara kanust K;MnO4?

5. bynmer nm paboTaTh rajabBaHUYECKHH JJIEMEHT, COCTOSILENH W3 BOAOPOIHBIX AIIEKTPOJIOB,
norpyxeHHbIX B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxyiasi CTeNeHb AUCCOLMAIMN PACTBOPOB
KOH cootBercTBeHHO paBHbl 77 1 91%7?

6. ['anpBaHMYECKUU HIIEMEHT

(-)2Cr/2Cr3+ | H2SO04 | (Ph) 3H2/6H* (+)

o0pa3oBaBlIeHCs TPU KOPPO3UH XpOMa, OMAsSHHOTO CO CBMHLIOM, JaeT TOK cuioi 6A. Kakas macca
XpOMa OKHUCIIUTCS U CKOJILKO JIUTPOB BOJIOPOIa BRIICTUTCS 32 S5¢C paboThI ATOTO 3/1eMeHTa?

7. MenHblii KyJIOHOMETP COEOUHEH IIOCIEI0BATEIBHO C JJIEKTPOJIU3EPOM, B KOTOPOM HIET
anekTposn3 BogaHoro pactBopa AGNOs Ha yroJbHBIX 2JIEKTpoAax (JaiTe MOJHYI0 CXEMY MPOIECCOB,




npoucxoasamux npu snekrponmse AGNO3). Ha katome B kynoHomeTpe Bbienuiock 192r menu, a B
anektponnzepe 450r cepebpa. OmpenenuTe BBIXOJ MO TOKY B 3JeKkTposim3epe. Kakoit o0bem 3aiimer
BBIJICTIUBIIHIACS KUCIOPOJI, €CII ATOT 00BbeM u3Meputh nipu 10°C u gaBnenun 9730311a?

BapuanT Ne2

1. 3aKOHYMTH COCTABIICHHE YpaBHEHHs peakuuu M 1moxo0parb KOA(PQPHUIMEHTH NPOCTEHIINM
ciocobom: H2SO4+KI+KCIO3—KCl+l...

2. Hanmmmre ypaBHeHHMS peakuuid M 1moaodparbh KOd(QQHUIHUEHTH 3JIEKTPOHHO-MOHHBIM METOJIOM:
H2SO4+H2S+KMnO4—S+...; HNO3z+FeS;—

3. CocraButb B MOJeKyJsipHO (hopme ypaBHeHHe peakuun: NoHa+12—Na+I.

4. Kakywo maccy amroMuHHs MOXHO OKuCauTh ¢ momomipto 0,1nm 0,25 KyCroO7 mo peakmum
Al+K2Cr207+H2504— Al2(S04)3+Cr2(SO4)3+K2S04+H20.

5. DJIC rampBanmyeckoir menu  (-)Ag/AgNOsz  0,005H /0=98% | | Ag/X
H/0=85%/AgNO3(+)=0,085B. Ompenenure KOHIEHTPANUIO OSJCKTPOIMTA TMPU  TOJOKUTEITHHOM
3JICKTpOJIe, eciau Ko PHUIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AgNO3 rpu oTpUIIaTeIbHOM U
MOJIOKUTENBHOM 3JieKTpoae paBubl 0,945 u 0,750.

6. Ilpu paboTre ranpBaHUYECKOTO IEMEHTA

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

00pa30BaBIIETOCs MPH KOPPO3HH ATIOMHHHS, KOTOPHIA HAXOAMWTCS B KOHTAaKTE C XpOMOM, 3a |MuH
20c ero paboTHI Ha XpOMOBOM KaTojie BocctanoBmiioch 0,034 kucimopoa.

Omnpenenute, HACKOJIBKO YMEHBIIWIACH MPH 3TOM Macca IIOMUHUEBOTO JJIEKTPOJa M YeMy paBHA
CHUJIa TOKA, MPOTEKILIETO MO BHEIIHEH IeNH raJlbBAHUYECKOTO dJIEMEHTA.

7. UYepe3 cepeOpsiHBIN KYJIOHOMETpP MPOIYCKAIM TOK B TEUCHHE 34. AMIIEPMETP TOKa3bIBAI CHITY
Toka paBHylo 0,9A. Haiitu % mnorpemHocTy, JaBaeMblii aMIepMeTpoM, €ClId 3a 3TO BpeMs B
KyJIOHOMETpE Ha KaToje Bbiaenuiaoch 12,32r cepedpa.

Tema: «CTpoeHHe ¥ CBOHCTBA KOMILJIEKCHBIX COeIHMHEHUID)

Bapuant Nel

1. HasBatp kommiekcHbie coemuaenus: Ba[Cu(C204)2], [Co(NHz)2(en)(Cl2)]CI, [PtCI2][AUCI4].

2. Hamucate ¢opmynsl: a) Tterpaiopounaar(lll) wnmaus™); 0) xmopux OpomaTeTpaaMMU-
HakBaxpoma(Ill); B) TppaMMHUHXITIOPOIUHUTPOKOOATIBT.

3. Moxuo nu ocaauth uonbl Ni’+ m3 pactBopa K2[Ni(CN)s] o6semom 11 u C=0,1 Moms/mutp,
cozepxantero 0,2 mon» KCN(a=80%), ecnu n06auth 10*mMonb cynbduna ammonus? Ilpu kakoil Mt
KOHIIEHTPAIMH CyIb(UIa aMMOHHUS HauHeT Bhmanath ocanok? (ITP(NiS)=2-10"%8).

4. Ompenenute TUN THOpPUIM3AIMM B CIEIYIOIIMX KOMIUIEKCAaX, a Tak e H300pa3ure ux
reomerpuyeckyto ¢popmyiy: [AuCls] ; [PtCls]" .Uemy paBHBI HX MATHUTHBIC MOMEHTBI?

5. Jns ocaxaeHus: XJIOPUA-MOHOB, COCTABISAIOUINX BHEIIHIOK C(epy KOMIUIEKCHOTO COEIMHEHUS,
u3 100m 0,02m pactBopa coenunerust CrCls-5H20 motpeboBanocs 20mit

0,2m pactBopa AgNOs. Ilo pe3ynbpratam 3TOr0 OIBITa COCTABbTE KOOPIMHAIMOHHYIO (hopMyiy
COCIIMHEHUS ¥ HA30BHUTE €TO0.

6. C nurasaamu ciaboro WIM CHIBHOTO Mol Kommuiekehl Co 3% SBIAIOTCS CHITBHBIME

OKHCITHTENAMH, a KoMIiekcsl Co®’ MposBIAIOT BOCCTaHOBHTENbHBIE cBOiicTBAa? Kak 3To 0OBACHIET
TKIT?

Bapuant Ne2

1. Ha3ssarp komiuiekcHbie coeaunenus: Nax[Zn(OH)s], [Ni(H20)s](N03)2, [Co(En)z(NO3)3].

2. Hamucate Qopmynsl: a) ammunnentanuanodeppar(Il) wnHatpus; 0) AUrMapoKcoTETpa-
xyoporutatuHat (IV) ammonus.

3. K 0,2m NiSOs no6asumn pasmblii 066eM 2M NHs, Beramenuts [Ni]*+, ecnm cuurtaTh uTO B
pactBope obpasyercs komrnekcHsrit noH [Ni(NH3)s]?+.

4. B xommuekcax [CO(NO2)s]* m [Ni(CNS)s]* mmranmsr obnagaror cunbHbIM moneMm. CocCTaBbTe
DHEPreTHUECKYI0 cxemy oOpaszoBanus cBsizeld (Meron BC) B 3TUX KOMIUIEKCaX M YKKUTE MarHUTHBIE
CBOMCTBA KOMILIEKCOB.

5.  Omnpenenure koopauHanmonHoe ducio (X): [Fe''Fx]*2); [Fe''Clx] *2).

6. Kakas osnexrponHas kondurypamms, d° wmm d’, nmaer Gonbmiee 3Hauenme Ecxm s




OKTadIPUYECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILIEKCOB?
1. (maruerut). Kakomy conepxanuio (B %) MaroeTuta 3TO COOTBETCTBYET?

Kpurepun oueHKHu 0TBeTa CTY/I€HTA NPU BHINOJHEHUU KOHTPOJIbHOH PadoThI

Onenka TpeboBaHus K 3HAHUS
OTJIIMYHO MPUBEJCHBI TOJHBIE MPAaBUJIbHBIC PEIICHUs, OTBETHI TPAMOTHO
apryMEHTHPOBaH
XOPOIIO JIOIYIIEHBl HE3HAYHMTEIbHBIC TOTPEHIHOCTH TPU OTBETaX Ha BOIPOCHI,
apryMeHTanus Oblia He OJTHON
Y/IOBJICTBOPUT B oTBeTax Ha HEKOTOPBIE BOMPOCHI JOMYIICHBI IpyOble OMIMOKH, YacTb
eJIbHO BBIBOJIOB HE apryMEHTHPOBAaHA WIIM apTYMEHTHPOBaHA HEMPABUIHHO
HEYIOBJIETBOP OtBersl Ha 50 wu Oomnee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
UTEILHO BBIBOJIOB HE apryMEHTHUPOBAHbI MJIM apryMEHTHPOBAHbI HEMIPABUIHHO

Ilpumepnuie sapuanmol mecmoevlx 3a0aAHUTL
Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeTMHEHMID)
Bapuant Nel

1. @opmyna xpucramioruapara cyiabpara HaTpus, Macca KOTOPOTO TpH O0E3BOKMBAHHU

yMeHbIInIach Ha 47%
1) NaxS04 * 2H,0 2) Na>SO4 * 7H20
3) Na2S04 * sH20 4) NaxSO4 * 6H20
2. KapOonar kanus pearupyer B pacTBOpe C BemecTBaMu Habopa
1) CO2, SO, H3PO4 2) CO, KOH, HC1
3) BaC1z, HNOS, Rb2S044) KHSO4, NaOH, SO3
3.  OJHOBpEeMEHHO He MOTYT HaXOAMTCS B pacCTBOPE BellecTBa Habopa
1)Na2SOs 1 HC1 2) NaOH u H2SO4
3) NaC1 u H2SO4 4) NaOH u K2SO4
4. OnHOBPEMEHHO B PacTBOPE MOTYT HAXOJIUTCS MOHBI
1) Ni?*, K*, S04, I 2) Pb%*, S*, CH3sCOO; Ba**
3) NH4*, PO4*, Ca?*, F 4) A1%, Fe?*, COs*, Br
5. YCTaHOBUTH COOTBETCTBHE MEXY BELIECTBOM M CBOMCTBaMHU

1: a3oTHas kuciaoTa A: B3aMMOJIEICTBHE C COJIAIMU MEIH ¢ 00pa30BaHUEM OCaJKa
2: TUAPOKCHUT HATPUS b: B3aumoneiicTBue ¢ cossiMu Oapus ¢ 0Opa3oBaHMEM OCaIKa
3: consiHas KMCIIOTa B: B3aumojelicTBrE ¢ cepoil IpHU HarpeBaHUU

4: cynpgar amomunus  [': B3auMoeiCTBHE ¢ IIMHKOM ¢ 00pa30BaHUEM BOOPO/IA

6. KommuecTBO BO3MOXKHBIX cojielr oopa3zoBanHbix 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) HaTpwii 3) nuTHit 4)30110TO

2. Jlmokcuja yriepoja MOKET pearnpoBaTh C BEIIeCTBAMH Habopa
1) CaO, (NH4)2C03 pactBop, HNO3 2) Na>CO0s3 pactBop, Mg, C (kokc)
3) KOH, H2S04, pactBop BaCl> 4) CuS0s4, NH3, NaOH
3.  OIHOBpeMEHHO HE MOTYT HaXOAMTCS B paCTBOPE BEIleCTBa Habopa
1) BaCl, u NaNOs 2) BaCl> u NaBr
3) Ba(N03)2 u KI  4) Ba(N03)2 u H2SO4
4. Kuciyto coib MOKHO TTOJYYHTh B BOJHOW Cpejie MPH B3aUMOICHCTBUU
1) LIOHu HBr  2)CsOH u P20s
3) Mg(OH), u HCOOH  4) AIOH)3 u N203
5.  OJIHOBPEMEHHO B paCTBOPE MOTYT HaXOJUTCSI HOHBI
1) Ba**, Na*, F, CO*




2) Ag*, Ca?*, Br, NOs’

3) Zn?* ,NH4*, OH", I

4) Cu?, AP, CI, SO4*

6. VYcTaHOBHUTH COOTBETCTBUE MEXKJY BELIECTBOM U CIIOCOOOM €ro pacro3HaHUs:
1) 1:yraekucnblii Ta3  A: BO3rOpaHUE TIICIOIICH JTyYHHBI

2) aMMuaKk b: Bo3ropanue ¢ XapakTepHbIM 3BYKOM

3) xwucinopon B: nomyTHEeHHE U3BECTKOBOW BOJBI

4) BoOIOPOX I': u3MeHeHne OKPaCcKU BIAKHOW MHIMKATOPHON OyMasKKu

7. YCTaHOBUTH COOTBETCTBUE MCKAY BCUICCTBOM U CBOMCTBaMU:

1) a3oTHas KUCIOTA A B3aMMOJICHCTBHUE C COJIIMH MeJIM ¢ 00pa30BaHUEM OCaIKa
2) THIPOKCUI HATpusi  b: B3auMojeiicTBUE ¢ COMsIMH Oapus ¢ 00pa3oBaHUEM OCaIKa
3) comsHas KHCIOTa B: B3aumoseiicTBrE ¢ cepoil Mpu HarpeBaHUU

4) cynbbat amroMuHAS [ B3aMMOJICHICTBHE C IMHKOM C 00pa30BaHKEM BOIOPO/Ia

8. B pesynbTare cienyrommx npeBpalieHun

$i02+C Ca HCl 02 Ca3(P04)2
Ca3(P0O4). X1 X2 X3 X4 Xs

o0Opa3yeTcs KOHEUHbIN MPOAYKT X5
1) Ca(HPOQOg4)2 2) CaHPO4 3) CaHPO4*2H20  4) Ca2P207

Tema: «Ctpoenne aroma. Ilepuoamueckuii 3aKOH M INePUOAMYECKAS CHCTEMAa XHMHUYECKHX
ajgemenToB [[.1. MeHnaeaeeBay

Bapuant Ne 1

1. M3031eKTpOHHBIE ATOMBI U HOHBI

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

2. DnexTpoHHas eMKocTh f -mogypoBHs

1) 14 2)6 3)18 4)10

3. DHeprus cpoJICTBa K JIEKTPOHY B MEPUOJIE

1) He u3meHsieTcst 2) yMeHbIaeTCst

3) yBenuuuBaercsi 4) OCTalOTCS MOCTOSSHHON

4. PaszpenieHHbI HAOOp KBAaHTOBBIX YMCEI AIEKTPOHA

Hn=3,1=0m=1 2)n=2,1=1,m=0

3In=3,1=2,m=-1 4Hn=3,1=2,m=3

5. Haumenbumii paguyc umeer HOH

1) Cs’ 2) Ba?* 3) Te*'4) I

6. Mogpens aToma, co3nanHas O.Pesepdopaom HazbIBaeTcs

7. UYwucno ypoBHeW y aToma onpeensiercs KBaHTOBBIM YHCJIOM

8. DHeprus OTpbIBa AIEKTPOHA OT aTOMA HA3bIBAETCS SHEPTUeH

9. Ecmu smexTpoH naenaer BbiOOp Mexay 4d m 5 S aroMHOW OpOWTaIBIO, TO aTOM COJCPIKHT
-3JIEKTPOHOB

10. YcTaHOBHTH COOTBETCTBHE MEXAY ODJIEKTPOHHBIMH KOH(QUTYpAUSMH M XHUMHYECKHMH dYac-
TUL[AMU

1: 1s%25?2p®3s23p! A: Na*

2: 15225%2p®3s23p°® B: N

3: 1522s22p" B: S?-

4: 15?25°2p® I:Al

11. Pacnonoxuth B MpaBUIBHOW MOCIENOBATEILHOCTH 3allOJIHEHUS SHEPreTHUYECKUX MOJYPOBHEH B
aTomax

A:5s b:4d B:3d I':5p Hd:6s E:4p

Bapuant Ne 2

1. M3031eKTpOHHBIE aTOMBI U HOHBI

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

2. Habop xBanTOBBIX uncen N = 3, | = 1, s =+1/2 umeer

1) Si 2)Al 3)ClI 4SS 5P




3.  OaMHAaKOBOE KOJIMYECTBO 3JEKTPOHOB Y HOHOB

1) Ba%*, Mg?*, Cd? 2) Ba’+, I, Te> 3)Hg?, I,Sn  4) I, Cd?*, Sn*

4. DneKTpoHHas EMKOCTb ( -[1I0YPOBHS

1)62)14 3)10 4)18

5. DOHeprus MOHU3ALMU B IpyIIIe

1) He u3MeHsieTCsT 2) yBEIMYUBACTCS

3) ymensbinaeTcsi  4) 0CTarOTCSl TOCTOSTHHOU

6. AToMHbIe OpOUTaNK Aal0T cymmy N+ 1 =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 6s

7. Uucimo HecmapeHHBIX JJIEKTPOHOB B aroMe XpoMa B HEBO30YXKJICHHOM COCTOSHUHM

8. Dmueprus nonumsamuu aroma Ca (3B): 11 = 6,113; I, = 11,871; Is = 51, 21. TpeThs 3HEprus uo-
HU3AIMHU PE3KO BO3pPACTAET M3-3a OTPhIBA 3JIEKTPOHA

9. 9.Yucno opburaneii y aToma ornpeaensiercs KBaHTOBBIM YHCJIOM

10. YcTaHOBHTH COOTBETCTBHE MEXAY JJICKTPOHHBIMA KOH(MHUTYparusMd W XHMHUYECKHMH 4Yac-
THIIAMH

1) 1s%25%2p®3s23p%4s°3d°> A: F

2) 1s22s22p%3s23p%4s'3d® B: C

3) 1s22s22p°® B: Fe*3

4) 1s%2s°2p? I:Cr

Tema: «XuMu4ecKas CBsI3b)

Bapuant Ne 1

1. B psany Bogoponnsix coequnenuii anemeHToB VI A rpynmnsr: H2O — H2S- H2Se nonsipaocts cBsizu
O - H:

1) yBemuumBaercs

2) He U3MCHsETCS

3) yMmeHblaeTcs

4) cHayvaja yMEHBIIIAeTCs, TOTOM YBEIINIMBACTCS

2. Tonbko KOBaJNEHTHAS CBSI3b UMEET MECTO B COCIMHEHUU C (POPMYITOM

1) Ba(OH)22) NHsNO3z  3) H2SO4 4) LioCO3

3. AtoMm yriepona B BO30Y>KIEHHOM COCTOSTHUU 00pa3yer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIAPEHHBIX IJIEKTPOHOB

2) TpH CBs3H, 33 CUET JABYX HECIAPEHHBIX 3JIEKTPOHOB M HETIOAEICHHOM JIEKTPOHHON aphl

3) HU OJHOM, aTOM yTiIepoja B HEBO30YKICHHOM COCTOSIHMHM XHMUYECKHX CBSI3¢H HE 00pasyer

4) nBe CBSI3M, 33 CUET JIByX HECIIAPCHHBIX 3JICKTPOHOB

4. BemecTBO, KOTOpOE HE MOTYT 00OPa30BHIBATH BOJOPOIHYIO CBS3h

1) H.0 2) HF  3)HN3 4) HI

5.  sp° ruOpUAM3aIMs PeaTu3yeTcs MOTHOCTBIO

1) SO» 2) CH4 3) SOz 4)Cl1O

6. VYCTaHOBUTH COOTBETCTBHE MEXKIY (PH3UYECKMMH CBOWCTBAMH W THIIAMH KPHUCTAJUTHYSCKUX
PELIETOK:

1: KOBKOCTh

2: HU3Kas TeMIepaTrypa KUIEeHHs

3: BBICOKasI TBEPJIOCTh

4: snekTpuyeckasl IpoBOJIMMOCTh PacTBOpa

A: aroMmHas

b: MmeTannngeckas

B: nonnas

I': MmonexynspHas

7. YCTaHOBUTH COOTBETCTBUE MEXKIYy THOPUIN3ANKMEH U MOJIECKYJIOW MU YaCTUIICH

1) sp A: BeCly

2) sp? b: COs*




3) sp° B: NF3

4) spd I': PFs
I: PFe
E: XeFe
BapuanT Ne 2

1. BemecTBo ¢ HOHHOH CBS3BIO HIMEET (HOPMYITY

1) KBr 2)SO3 3)CHs 4)HC1

2. AToMHas KpUCTAJUTMUECKasl PEIIeTKa XapaKTepHa JIs

1) amroMuHMS ¥ KapOKIa KPEMHHS

2) cepbl 1 Hoxa

3) okcuia KpeMHUS U XJIOpHIa Kaaus

4) anmasa u 6opa

3.  sp? rubpuaM3aLys Peann3yeTcs MOTHOCTBIO

1) SO, 2)S0Os 3)CHs 4)CIO” 5) CIO2

4. YCcTaHOBUTH COOTBETCTBHE MEXIY BEIIECTBAMH U BUJAMU XUMUYECKOW CBSA3H B HUX |

BOJIb(paM A KOBaJICHTHasl MOJISIpHAs aJIMa3

aJiMas3s b: xoBamenTHas HCIOJIAIPpHAasA aMMHaK
amMuax B: merammueckas

[IOBApEHHAs COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBHE MEX/ly BEUIECTBAMH U TUIIAMH KPUCTAIUIMYECKUX PELIETOK
YIJIEKUCIIBIN Ta3 A: noHHad

KapOOpyH]L b: MonexynspHas

HUKEIb B: metainmnueckas

aneTar HaTpus I': aromHas

6. YCTaHOBHUTH COOTBETCTBUE MEKIY TMOpUAN3AIUEH U MOJIEKYION
1: sp® A:  OFR B: SFe

2: sz b: BFs I': SF; :

3 spid? E  XeFs J. BeCl;

4 spd

4: spid

Tembl: «Havyana xumnueckor TepmoaAnHaMuKkH. KnHeTHKa 1 MeXaHU3M XHMHYECKON peakuum»

Bapuant Ne 1

1. Bo ckonbko pa3 yBenuuutcs ckopoctb peakiuu Ha(r) + I2(r) = 2HI(r) npu yBenmuennn naBieHust
B 3 pa3a

1)B9pa3 2)B8pa3 3) B 6 pa3 4) B 3 pa3

2. IIpu temmnepartype 90°C peakuust nporekaer | muH. [Ipu kKakoi Temmeparype peaxiusi 3aKOH-
yutcs 3a 14 21muH, eciiu TemnepatypHblit K03 duiueHT paseH 3

1) 50°C 2)40°C 3)60°C 4)150°C 5)140°C

3.  Xwumuueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmectuTcs BripaBo npu
TIOHWKCHU T

1) xonnentparuu HxS

2) konueHTpanuu Hl

3) naBiieHUs

4) Temneparypsl

4. Xumunueckoe paBHoBecue peakiuu Zr(t) +2C12(r) = ZrCla(r) + Q cmermaercs BpaBo mnpu

1) NOBBILICHUH AABICHUS

2) noBbliieHnn KoHeHtpamuu ZrCly

3) JOTOTHUTETHFHOM BBEJICHUHN ZI

4) NOBBILLIEHUH TEMIIEPATYPhI

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIC KOHIICHTPAIIMH BEIICCTB




(Monb/m) coctaBmmm: A - 0,03; B - 0,02; C - 0,004. Mcxonnas KoHIEHTpalusi BemecTBa A (MOJIb/IT)
paBHa

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030

6. U3 2 mons CO u 2 moas Cl; obpazoBasiock npu HekoTopor Temmeparype 0,45 mons COC1,.
Koncranra pasHoBecus peakiuu CO + C1l, = COCla(r)

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

7. Cranpaptras Teruiota oopazoanust MgO (k) u COz () coorBeTcTBeHHO paBHa -601,8 u - 393,5
kJx/mMonb. Temtora paznoxkenus MgCO3z na MgO u CO2 AH = 100,7 k/>x/mons. Terora oopa3oBaHus
MgCO3

1) -1096 kJIx/MOJIb. 2) -1006 xIx/MOJIb.

3) -996 k/Ix/Mo1b.4) -876 KJIK/MOIIB.

8. Temnora, KOTOpasi MOTJIOMACTCS MM BBIIEISICTCS MPH PA3JIOKEHUH XUMUYECKOTO COCTMHCHHS
KOJINYECTBOM | MOJIb Ha MPOCTHIC BEIIECTBA HA3bIBACTCS

9. Ecuu ckopocTh MPsSMOIA peakiiy paBHA CKOPOCTH OOPaTHON PEaKIMu, TO HACTYIAET XUMHUYECKOES

10. 3aBucuMOCTh CKOpPOCTHU pC€aKnun oT TEMIICPATYPhL OIIPEACIIACTCA IIpaBUJIOM

BapuanT Ne 2
1. Bo ckonbko pa3 yBeamuutcsi ckopocth peaknuu CaO(1) + CO2(r) = CaCOs(T) npu yBeIn4eHUH
JlaBJIeHUs B 3 paza

1) B9pa3
2) B8pa3
3) B6Dpa3
4) B3 pa3

5) He U3MEHHUTCS
2. Bo ckombko pa3 yBETMUYUTCS CKOPOCTh peakiuu npu HarpeBaHuu ot 75°C go 115°C, ecnm
TeMIEepaTypHbII K03 PUIMEHT paBeH 2

1) B2pa3

2) B4pa3

3) BS8pa3

4) He U3MEHUTCS

5) B 16 pa3

3. Ilpu noBbIlICHUHN JaBJICHHS XMMHUYECKOE PAaBHOBECHE CMEIIIACTCS BIIPABO

1) 2NO(1) + O2(r) = 2NO2(T) 2) C(t) + CO2(1) = 2CO(T)

3) 2NF(r) + 3H2(r)= 6HF(r) + N2(T) 4) CHy(r) + 4S(1) = CS2(T) + 2H2S (1)

4. Xumunueckoe paBHoBecue peakiuu 4FeSy(t) + 1102(r) = 8SO2(r) + 2Fe203(t) +Q cmectutcs
BIIPABO MPH

1) moBbIIIEHUH JaBICHUS

2) noBbImeHHH KOHIEHTparuu SO2

3) nonoaHUTENHFHOM BBeaeHUN Fe203

4) TOTIOTHUTETLHOM BBeieHnN FeSy

5. B romorennou cucreme Ha(r) + l2(r) = 2HI(;) paBHOBECHBIC KOHIIEHTPAIMK BEIIECTB (MOJIb/)
cocraBuu: HI - 0,02; I - 0,05; Hz - 0,03. MicxoaHast KOHIIEHTpAIHs BOJOPo/ia (MOJIB/JT) paBHA

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

6. B romorennoii cucreme 4HCI1(r) + O2(1) = 2H20( 1) + 2C1; paBHOBECHbIE KOHIICHTpAIlUU Be-
mectB (Monb/n) cocrapmiu: HCL - 0,85; O, - 0,44; Cl, - 0,3. McxonHas KOHIIEHTpaIUs KHUCIOpOaa
(MOmB/TT) paBHA

1)059 2)0,49 3)0,69 4)0,79 5)0,89

7. Tlpu cxuranuum rpadurta obpaszoBasics okcup yriaepona (1V) maccoit 8,86 r. TemnoBoit rddext
peakuuu AH = -79,2 xJ[x. Termora o6pazoanus CO2




1) -393,3 x/Ix/Moib

2) -358.,4 x]I/Moib

3) -335,5 x/Ix/mMoab

4) -326,4 xJ]x/mMonb

8. Temnora, KOTOpasi MOTJIOIIACTCS WM BBIACISACTCS MPU 00pa30BaHUHM XUMHYECKOTO COCTUHECHHS
KOJIMYECTBOM  BemlecTBAa |  MOJb M3  HPOCTBIX  BEWECTB  IPU  33JaHHBIX  YCIOBHAX
Ha3bIBACTCS

9. CwMerieHne XUMHUYECKOT0 PAaBHOBECHSI ONPEAEISIETCS IPUHIUIIOM

10. MunumanbHasi U30BITOYHAS HHEPIUs, KOTOPOMl MOHKHBI 00J1aaTh MOJEKYJIbl, YTOOBI PEaKIIHs
MEXy HUMH CTaJjla BO3MO>KHOM Ha3bIBaeTCs

Tema: «PacTBopbI»

BapuanTt Ne 1

1. Cwmemanst 100 r 20%-noro pactBopa u 50 1T 32%-HOro pactBopa HEKOTOPOTO BEIIECTBA.
KoHueHTpanus noiny4eHHoro pactTBopa

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

2. Jlns momydenust 9%-HOro pacTtBopa COJITHOW KHCIOTHI Hajgo pactBoputh 67,2 1 HCl B BOIC
Maccou

1) 1,107 xr 2) 0,505 kr  3) 0,987 xr  4) 1,227 kr

3. Vpasuenmo 3Ag* + POs* = AgsPO4 COOTBETCTBYET B3aHMOIEHCTBHE

1) AgNO3 ¢ NazPOq4 2) Ag20 ¢ H3PO4

3) AgNO3 ¢ H3PO4 4) AgCl ¢ NazPOq

4. KucinoTHOCTb pacTBOPOB COJIEH C OJMHAKOBOW MOJIIPHONM KOHIIEHTpALlMel YBEITUUUBACTCA B Py

HUTpAT KaJIusl, CHIIMKAT KaJlus

Opomu KanbLus, OpOMM]T AITFOMUHUS

XJIOpUA Kajus, (GTOPHUI Kaus

XJIOPUJL JIUTHUS, XJIOPUJ Kalus

5. Xnopun 6apus maccoit 41,6 T pactBopuiau B Bojae. B momyueHHoMm pactBope conepxurcs 0,35
MOJIb XJIOpUA-MOHOB. CTENeHb JUCCOLMAIMU XJIopuaa oapus

1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

6. Ecmu KoHIeEHTpamusi pacTBOpa THApokcHaa ammonus paBHa 0,1M u K, = 1,76*10°, To ero
CTETEeHb MOHU3AIMHU (Oliorr) COCTABUT

1) 1,3*102 2) 1,5*102  3)1,3*10°  4) 1,5*10°3

7. Ecmu xoHuentpanus oo Bopopozaa [H'] u auerar-uonos [CH3COO] B 0,IM pactBope yk-
cycHoi kuciotsl paBHa 0,00132 Mob/11, TO €€ KOHCTaHTa MOHHU3AIIUN

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

8. KoHmeHTpamuio HOHOB BoI0poia B pactBope nipu pH = 4,32 paBHa

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

9. AxTuBHas KOHIeHTpanus aHuoHOB aoH- B 0,01M pactBopa runpokcuma kamus KOH, yunteiBast
MOHHYIO CHJIy pacTBOpa paBHA

1) 9*10° 2) 8*10°3 3) 7*10° 4) 6*10°3

10. Koncranta ruaponusa, crenenb rugposnusa u pH 0,1M pactBopa conu HCOONH4 (Kn(xuc)=
1,8*10*%, Kn(ocH) = 1,76%¥107)

1) 3,16*10%,0,177u 6,5 2) 4,76*10%,0,745u 8,3

3)2,74*10°, 0,587 u 8,54 4) 5,75*10%°, 0,345 n 6,62

Bapuant Ne 2

1. K 100 mn 96%-noit cepnoit kucnotsl (p = 1,84r/mn) npubasmin 400mMa BOABI, MOTYUHIICS
pacTBOp IIIOTHOCTHIO 1,225 r/mit. MonsipHast KOHIIGHTpalLus pacTBOpa

1)3,78M 2)2,21 M 3)2,57TM 4)4,02M

2. U3 400 r 20%-HOTO pacTBOpa MpH OXJAKICHUU BBIACTWIOCH 50 T pacTBOPEHHOI'O BEILECTBA.
MaccoBast 107151 BEIIECTBA B OCTaBIIEMCS] paCTBOPE

1)86% 2)6,3% 3)74% 4)95%

3. Vpaerenmo Fe** + 30H = Fe(OH)3 cooTBeTCTBYeT B3anMOIeHCTBHE




1) FeCl3 ¢ KOH 2) Fe2(SO4)3 ¢ Ba(OH)

3) FeSO4 ¢ NaOH 4) Fe(OH)3 ¢ HC1

4. lllemo4HOCTH PACTBOPOB COJICH C OJMHAKOBOW MOJISIPHOW KOHIIGHTpALlMEH YBEIUYUBACTCS B PSAY
1) kapOoHAT HATPHsI, UOIU HATPHUS

2) cynbGUT Kanus, CyIbQu HaTpUs

3)HUTPUT HATpUs, HUTPAT HATPUs

4) XJ0pUJ TUTUSA, XJIOPUJ AMMOHUS

5. KommnuectBo orpunarensHbix moHoB B 120 r 10% pactBopa aMMOHMS, €CIM CTENEHb JIUCCO-
nuanuu coyv paBHa 90%

1) 0,135 momb

2) 2)0,15 monb

3) 3)0,167 Mo

4) 4) 1,67 moib

6. Ecmm xonuentpamus azorucroir kucinotel HNO; pana 0,12M u K, = 6,9*10%, To crereHb ee
MOHM3AIMH COCTaBUT

1) 7,6*10%2

2) 8,6*1072

3) 8,610

4) 7,6*10°3

7. Ecnm KOHIIEHTpalus pacTBopa THIpokcuaa ammonus paBHa 0,1M u K, = 1,76*107°, o ero
CTETIeHb HOHU3AIHH (@uon) COCTABUT

1) 1,3*10%2

2) 1,510

3) 1,3*10°3

4) 1,5%10°3

8. Kownuenrpauus noHos Bojopoaa [H'] 6%-Horo pacTBopa XJ0pOBOAOPOAHON KUCIOTHI  (p =
1,028 r/mi) cocTaBiser

1) 1,69

2) 2)1,76

3) 3)1.,78

4) 4)1,65

9. AxtuBHOCTb XJ10pua-MoHOB B 0,1 M pactBope xnopunaa Hatpust NaC1l paBna
1) 7,58*10

2) 7,62*102

3) 7,68*10

4) 7,54*102

10. Crenens ruapommsa u pH comu 6pomuaa ammonnst NHsBu pH 0,011 pactsopa (Kx = 1,76%107)

1) 2,38*102u 5,62 2) 4,52 *102%u 8,34 3)5,68 *102 u 6,32 4) 3,54*102 1 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIMH H IJIEKTPOXMMHYECKHE TMPOIECCHD
Bapuanr Ne 1

1. Peaxmnusi TUCTIpOTIOPIIMOHUPOBAHHS

HNO2 = HNOz + NO + H,0

K2MnOg4 + H20 = KMnO4 + MnO4 + KOH

NHsNO3 = N2O + H20

KCIO3 = 02 + KCI

2. Peakmust BHyTpUMOJEKYJISIPHOTO OKUCIICHHSI-BOCCTAHOBIICHUS

1) AgNOz = Ag + NO2 + O3

2) Ag20 =02 + Ag

3) K2S03 = K2SO04 + KoS

4) NO2 + H,O = HNO3 + HNO:>

3. Ompenenute cymmy kodbduirentos B ypasuenne peakuuu CaOCl, + HO + NaBr —




1)8

2) 7

3)9

4) 10

4. YCcTaHOBUTH COOTBETCTBHUE

1: mpoaykTsl sstekTposu3a paciuiaBa CuCly A:CuuCl
2: npoaykTel anekTposusa pactBopa CU(NO3z), B: Cu u O3

3: mpoaykTsl anekTposn3a pactBopa Ca(N03). B: Hz u O

I Cau O
H: Hou Cl2
5. B mporecce anekrposusa pactBopa NaCl, nmpu cuie toka SA 3a 85 MUH Ha aHOJE BBIICIACTCS
MIPOJIYKT 00bEMOM 71 (OKPYTJIUTD JI0 IE€CATHIX )
6. Hus okucnenus B xucioit cpene 0,05 1 0,2 M NaNO: morpedyercs 0,25 u pactBop KMnOs
o0beMoM 7 (OKPYTJIUTH JO COTHIX)
7. Wcxons u3 peakuun SO; + HCIO4 + H2O = HCI + H2SO4 , tae 1 1 pactBopa copepxkurcs 10 T
HCIO4, nopmansaocts HCIO4 paBHa -MOJIB/J (OKPYTJIUTH 10 I€CATHIX)

8. 3HaueHMe 3JIEKTPOAHOrO MOTeHIMada Meau, norpyxenHoi B 0,0005 u pacrBop Cu(NOs)2 paBHO
B (oxpyrinTh A0 THICAYHBIX)

9. Eciu KOHIIEHTpalKs HOHOB BOJOpoaa B pacTsope 4,8*10° Moib/i1, TO TIOTEHIMAN BOJOPOIHOTO
AJIEKTPOJIa PABEH B (oxpyrinTh 10 THICAYHBIX)

10. Ecau B 0,51 pactBopa coaepxurcsa 0,0699 r FeCly r, To moTeHmuan KeIe3H0ro 3JIeKTpo1a PaBeH
B (oxpyriuTh A0 THICSAYHBIX)

BapuanT Ne 2

1. Peakuusi BHyTPUMOJIEKYJSIPHOTO OKHCIICHUSI-BOCCTAHOBIICHUS

1) KCIO3 = 0, + KCI

2) NH4sNO3 = N20O + H>O

3) HNO2 = HNOs + NO + H>0O

4) KaMnO4 + H20 = KMnO4 + MnO4 + KOH

2. Peaxmus 1ucnponopuuoHUPOBaAHUS

1) K2SO3=K2S0s + K3S 2) NO2 + H20 = HNOs + HNO>

3) AgNOs = Ag + NO2 + O2 4) Ag20 = 02 + Ag

3. Ompenenure cyMmy K03 PHUIMEHTOB B ypaBHEHUE pEaKIIUU

K2Cr207 + HoSO4 + NaxS03 —

1) 17

2) 18

3) 19

4) 20

4. YcTaHOBUTE COOTBETCTBHUE

1: KMnO4 + Na;SO3 + H2SO4 — A MnSO4 + K2SO4 + NaxSO4 + H20

2: KMnOs + Na2SO3 + H2 O —  B: MnO2 + KOH + NaxSO4

3: KMnO4 + Na:SO3 + KOH —  B: KaMnOgs + Na:SO4 + H20

I': MnSO4 + KOH + NaxSO04 + H20

5. B mporuecce anextponuza pacmnaBa NaCl, npu cume Toka 2A 3a 45 MUH. Ha KaToOZAE BBIIEISIETCS
IIPOYKT MAacCcor T (OKPYIJIUTh JIO0 COTHIX)

6. B mpomecce anektponuza pactBopa Na;SOs, mpu cuie Toka 2A 3a 2 4 HA aHOAE BBIACTAETCS
MPOIYKT 00bEMOM 71 (OKpYTJIUTH JIO COTHIX)

7. Ecmu nuxpomar-uoH BocctaHaBiauBaercs g0 xpoma (lll), To MonspHas KoOHUEHTpanusi SKBU-
BajieHTa auxpomara kamusa (o =10%; p = 1,07 r/mun) paBHa MOJIB/I.
(OKpPYTIHTH IO COTHIX)

8. Mna BiammopmetictBus ¢ 0,25 wmomp KyCr,O7 tpebyercss 2 H pactBop HBr oomemom
71 (OKPYTIIUTh JI0 COTHIX)

9. Ecum KoHIIEHTpalysi HOHOB BOJOPOJIa B PACTBOPE 3,8*%107 Monb/11, TO TOTEHIMAT BOJIOPOJTHOTO




ANEKTPOJA PaBEH B (oxpyranuTh 10 THICSAYHBIX)
10. Ecnu moreHnuan BOJOPOAHOIO 3JEKTpoAa paBeH - 236 MB, TO akTUBHOCTh MOHOB BOJOpOJa B
pacTBOpe paBHa MOJIB/JT (3aIMCcaTh B CTAHAAPTHOM BH/IC)
Tema: «CTpoeHue ¥ CBOMCTBA KOMILIEKCHBIX CO€INHEHUIN»
Bapuant Ne 1
1. TlapamarHUTHBIA HU3KOCITMHOBBIM BHYTPHOPOUTATIBHBII
1) [Mn(NO2)s]*
2) [CoBre]*
3) [Fe(CO)4J**
4) [VC1e]*
2. YCTaHOBHTbH COOTBETCTBUE MEXIy Ha3BaHUEM M (HOPMYJION KOMIIEKCHON COMH
1: K[PtC14]
2: [PtC13(NH3)3]Br
3: [CoF3(H20)3]
4: [Co(NH3)s][Co(NO2)e]
A: terpaxnoporatusart (1) kamus
b: Opomu TpramMmmMuHTpUHHTpOXIIOpOIIaTUHEI (1V)
B: tpuakBarpudropoxobanbT
I': rekcanutpokobansTar (llI) rexcaammumukobampra (Il JI: mguxmoporerpaammunHukens E:
rekcanuanodeppat(Il) xamus
3. YcTaHOBUTH COOTBETCTBHE MEXAY (OPMYJION COSAMHEHUS U KOOPIUHAIIMOHHBIM YHCIIOM
1: [FeFx]*2 A: 6
2: [Pt(N2H)X]>*  B: 4
3: [Pd(NH3)x]** B:5
.7
I:3
4. Ecmu pactop comepxut 0,05 mons/n Kz[Ag(CN)s] u 0,05 moms KCN, K, = 1*102% T0
KOHIICHTpAIMs HOHOB cepedpa B MOJIb/JT
5. Ecnm g KOMIUIEKCHOTO MOHA 3HEprus pacuienienus paBHa 167,2 kJx/Monb, TO OH MOTJIONIAeT
CBET C JNIMHOW BOJIHBI B HM
6. Ecnu npu geiicTBum pacTBOpa cepHOil KucinoThl Bech Oapuit u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxkaaercs B BUJE cyib(ara Oapus, TO KOOpAUHAMOHHAsA (hopMyIia cosn
Bapuant Ne 2
1. [lapamarHUTHBIN BHICOKOCTMHOBBIA BHYTPUOPOUTAIILHBIN
[VCls]*  2) [Fe(CO0)4]?
[NiCls]>  4) [Pd(NHa3)s]**
2. YCTaHOBHTBH COOTBETCTBHE MEXKIy HazBaHHeM H (opmyioit komruiekcHou conu 1: Ks[Fe(CN)e]
A: rexcarmanodeppar(l1) xanus
2: [Ni(NH3)4]Cl>  B: xnopun rerpaammunanaukessi(l1)
3: Ko[SiFe] B: rekcadropocumukar (IV) xamus
4: [Ni(CO)4] I': TerpakapOOHIITHUKETH
J: nuxnopoTeTpaaMMUHHHUKES
E: rexcarimanodeppar(ll) kamus
3.  YCTaHOBUTH COOTBETCTBHE MEXKAY POPMYIIOH COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM
[Ni(CO)x]° A4
[CO(CN)X]™®  B:6
[Fe(CO)x]° B:5
I:

7
J:3
4. Ecmnm pactBop comepxut 0,02 mons/m CA(NOs)2 n 1 Moms NH3, Ky = 2,75*107, To koHIeHTpaIus
HOHOB KaIMHS B MOJIB/JI
5. Ecim mMakcuMyM MOTJIONIEHUSI BUIMMOTO CBETA JJIsI KOMILJIEKCa COOTBETCTBYET JUTHHE BOJIHBI 400




HM, TO SHEprus pacuienieHus B K>x/Moib

6. Ecmu mis ocaxxaenus xjaopa u3 pactsopa Ha 1 mons PtCls*3NHz (KUp: = 6) TpebGyercst 1 mMosb

HUTpaTa cepedpa, TO KOOpAMHAIMOHHAS (OpMYJia COSTUHEHHS

Kpumepuu OUCHKU omeema cmydenma npu 66INOJIHEHUU MEeCmOoEblX 3a0anuil

Onenka

TpeboBaHusi K 3HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABISETCS CTYJACHTY, €CIM OH IIyOOKO M MPOYHO
OCBOWJI IPOTPaMMHBIN MaTepUall, HCYEPIBIBAIOILE, IIOCIEN0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, yMEEeT TECHO YBA3bIBATb TEOPHUIO C
IIPAKTUKOH, CBOOOJHO CHpaBiIeTCs C 3aJadaMM, BOIPOCAMU U APYTUMH
BUJIAMHM TIPUMCHEHUS 3HAHUM, IPUYEM HE 3aTPYJIHSAECTCS C OTBETOM IIPH
BUJIOU3MEHEHHH 33JJaHUH, IPaBHJIbHO 00OCHOBBIBACT IIPUHATOE PELICHUE.

XOPOILIIO

OneHka «XOpOIIO» BBICTABISIETCA CTYJAEHTY, €CIM OH TBEPIO 3HAET
MaTepual, TIpPaMOTHO M IO CYLIECTBY H3JlaraeT €ro, He JOIycKas
CYILLIECTBEHHBIX HETOYHOCTEHl B OTBETE Ha BOIPOC, MPAaBUIBHO IMPUMEHSET
TEOPETUYECKHE IOJIOKEHHS TIPU PELICHUH MPAKTUYECKUX BOIPOCOB M 3324,
BJIa/Ie€T HEOOXOAMMBIMU HAaBbIKAMH M IPUEMAMHU UX BBIIOJIHEHUS.

YAOBJICTBOPHUTCIBHO

OI_IeHKa «YOOBJICTBOPHUTECIIBHO» BBICTABJISICTCA CTYACHTY, €CJIM OH UMCCT
3HAaHUA TOJIBKO OCHOBHOI'O XapakKTepa, HO HC YCBOWJI €TI0 IlCTB.JICfI, A0IIYCKacT
HCTOYHOCTH, HCAOCTATOYHO IIPABUJIBHBIC Q)OpMYJ'II/IpOBKI/I, HapyHUICHUA
JIOTHYECKON ITOCJIEIOBATCILHOCTH B HM3JIOKCHHU [IporpaMMHOro marcpualia,
HCIIBITBIBACT 3aTPYAHCHUA IIPU 000CHOBAHHMH OTBETA.

HCYAOBJICTBOPHUTECILHO

OrneHka «HEYIOBIECTBOPUTEIIBHOY» BBICTABIISICTCS CTYICHTY, KOTOPBIN HE
3HaeT 3HAYUTENLHOM 4YacTH MPOTrpaMMHOTO MaTepuana, JOMyCKaeT
CYIIIECTBCHHBIC OIIMOKH, WMEET 3aTPyJHEHUsS TPU OTBETE HAa BONPOCHI
000CHOBaHMU OTBeTOB. Kak mpaBuiIO, OIEHKA «HEYJOBIECTBOPUTEIHHO»
CTAaBUTCA CTYyJE€HTaM, KOTOpble HE MOTYT NPOJOJDKUTH oOydeHue 0e3
JIOTIOJTHUTEJIHHBIX 3aHSATHI 110 COOTBETCTBYIOLIEH TUCIUTLINHE.

4. TecToBBIE 321aHUA IO XUMHH
Tema Nel «Xumuveckoe cbipbe»
1.YT1o Ha3pIBaeTcsi CHIPbEM B XUMHUYECKOH TeXHOJIOTUN ?
a) MPUPOJHBIE MaTepuasbl, UCIOIb3YyEeMbIE B MPOM3BOACTBE MPOMBIILICHHONTPOAYKIINN;
0) MaTepuabl, MOABEPTIINEcs 00padOoTKe HA OJHOW UM HECKOJIBKUX CTAIUSXIIPOU3BOJICTBA;
B) BEMIECTBA, 0Opa3yIOIIHECs B MPOIecce MepepadOTKU ChIPhSl HAPSAY C IEIIEBBIMITPOYKTOM, HO
HE SIBJIAIONINECS 1IeJIbI0 JAHHOTO MPOU3BOJICTBA;

I') OCTaTKH  CBIPbS,

MaTepHuaoB u ITOJIYIIPOTYKTOB,

06pa3YIOH.II/ICC$I BIIPOU3BOACTBE U IMOJTHOCTBIO HJIM YaCTUYHO YTPATHUBIINC

CBOHM Ka4dye€CTBa.

2.Yto Ha3pIBaeTCs MOJTYNPOAYKTOM B XMMHYECKOH TEXHOJIO0THHU?
a) MpUPOJHbIE MaTepuajbl, UCIOJb3yEMbIE€ B MPOM3BOACTBE MPOMBIILIEHHONIPOAYKIINN;
0) MaTepuabl, TOABEPTIIUECT 00padOTKEe HA OJHON WIJIM HECKOJIBKUX CTAAUSIXIIPOU3BOJICTBA;
B) BENIECTBA, 0Opa3yIOIIHECs B Mpoliecce MepepadOTKU ChIPhs HAPSIY C IEJIIEBBIMITPOITYKTOM, HO
HE SBJISIONINECS 1eIbI0 JAHHOTO POU3BOICTBA,

I)OCTaTKH  CBIPbS,

MaTepHajJoB U TOIYHNPOAYKTOB, oOOpasyrolyecs B IPOU3BOJACTBE H

MOJIHOCTBIO UJIM YaCTHUYHO YTPATUBIINEC CBOU Ka4CCTBA.
3.Y10 Ha3pIBaeTCHA OTXO0AAMH B XMMHUYECKOI T€XHOJIOTMu?
a) MPUPOJHBIE MaTepHasbl, UCIOJIb3YEMbIE B IPOU3BOJCTBE MPOMBIIUICHHONIPOAYKIINH;
0) MaTepuabl, MOABEPTIINECS 00pabOTKe HA OJTHOU MM HECKOJIBKHUX CTAIUSXIIPOU3BOJICTBA;
B) BEIECTBa, OOPa3yIOIIUEcs B MpoIecce MepepaboTKU ChIPhs HApSIy C IEIEBBIMIIPOIYKTOM, HO
HE SBJISIONINECS LEeIb0 JAHHOTO IPOU3BOICTBA;




I)OCTaTKH  CBIPhS, MaTepUaioB M MOJYNPOAYKTOB, oOpasylouiuecs B MIPOU3BOJCTBE U
MOJIHOCTBIO WJIM YACTUYHO YTPATUBIINE CBOM KAUEeCTBA.
4.Kak kiaaccupuuupyercsi CbIpbE M0 arperaTHOMY COCTOSIHUIO?
a) BOJa, BO3yX, PAaCTUTEJILHOE U JKUBOTHOE, MUHEPAJIbHOE;
0) pyHOE, HEpPYIHOE, TOprovee;
B) BO300HOBIIsIEMOE, HE
BO300HOBJISIEMOE;
I') HEOPTaHUYECKOE, OPTaHUYECKOE;
1) TBEPJ0€, KHUIKOE, ra3000pa3zHOe
5.Kak kiaaccuguuupyercst ChIpbé 0 XMMHYECKOMY COCTOSIHHIO?
a) BOJia, BO3IyX, PaCTUTENbHOE U )KUBOTHOE, MUHEPATIbHOE CHIPBE;
0) pynHOe, HepyAHOE, TOpIoYEE;
B) BO30OHOBJISIEMOE, HE BO30OHOBJISIEMOE;
I') HEOPraHUYECKOE, OPraHUUYECKOE;
1) TBEPJIO€, KUKOE, Ta3000pa3Hoe.
6.Kak kiaccupuuupyercs ChbIpbEé Mo BHAAM 3a1acoB?
a) BOJa, BO3AyX, pacTUTEIbHOE U  KUBOTHOE,
MUHEPAJIbHOE;
0)pyaHoOe, HEpYAHOE, TOpIoUee;
B) BO300HOBIISIEMOE, HE BO3OOHOBIIIEMOC;
I) HEOpPraHMYeCKOe, OPraHu4eCcKoe;
1) TBEPI0€, KUAKOE, ra3000pa3HOE;

7.Kak kj1accu(puuupyercs ChIpbE M0 NPOUCXOKICHUIO?

a) BOJia, BO3JIyX, paCTUTENIBHOE U )KUBOTHOE, MUHEPAIbHOE;

0) pyaHoe, HepyAHOE, TOpIoYEe;

B) BO30OHOBJIsIEMOE, HE BO30OHOBIISIEMOE;
') HEOPraHUYECKOE, OPraHUIECKOE;
1) TBEPJIO€, KUKOE, Ta3000pa3HoeE.
8.Uto Ha3pIBaeTcs KiIaccH(UKAIUEH ChIPbs NPHU NOATOTOBKE €ro K nepepadorke?
a) IpolecC pa3ieNeHus] OJHOPOJHBIX CBHITYYUX MaTepuajoB Ha (pakluu MO pa3MepaM
COCTaBJISIONINX WX YAaCTHII,

0) MexaHWYecKUH Mpolecc AeNeHUs TBEPJOro Tejla Ha YacTH 3a CYET NPUIIOKEHUS
BHEITHUX CUIT,

B) MpOIECC pa3JesIeHHus OJAHOPOJHBIX CHITYUMX MAaTE€pHaloB Ha (pakiUM MO pa3mMepam
COCTABJISIFOLIUX MX YaCTHUIl, OCHOBAHHBIA HA Pa3IMuYMU CKOPOCTEU MUX OCAXIECHUS B KUIKOCTH B
3aBUCUMOCTH OT TIJIOTHOCTH ATHX YACTHIL;

) mpolecc pa3felieHUus] OJHOPOJHBIX CHIMYYMX MaTepHaaoB Ha (QpakiHMH MO pa3Mepam
COCTABJISIOUINX UX YACTHI] 3a CUET MPOCEUBAHUS ChIPhS UEPE3 CUTA Pa3IMUHOTO IUaMeTPa;

1) IPOLIECC OTJEIECHUS MOJIE3HOM YaCTH ChIPhA OT IyCTOM MOPOIBI.
9.Kaxkoii mpouecc Ha3bIBaeTCsl TPOX04YEHHEM TBEPAOIO ChIpbs?
a) TPOIECC pa3JeNeHUs OJHOPOAHBIX CBHIMYYMX MAaTepUAIOB Ha (hpakluU MO pa3Mepam
COCTABJISIFOIIUX WX YACTHII;

0) MexXxaHWYeCKW# Mporecc AeNeHUs TBEPAOro Tella Ha YacTh 3a CUeT MPUIIOKEHHS
BHEIIIHUX CHJT;

B) TIPOIECC pa3[eeHUs] OJHOPOTHBIX CHITYUYUX MATEepPHANIOB Ha (paKIUH MO pazMepam
COCTaBJISIOUINX MX YaCTUIl, OCHOBAHHBI Ha Pa3UYMM CKOPOCTEH MX OCAKICHUS B KMIKOCTH B
3aBUCUMOCTH OT IJIOTHOCTH ATHX YaCTHIL;

) mpolecc pa3lieleHHs] OJHOPOAHBIX CHITYYUX MaTepuanoB Ha (pakuu MO pa3Mepam
COCTABJISIFOLIUX MX YaCTHI] 32 CYET MPOCEUBAHUS ChIPbS YE€PE3 CUTA PA3IUYHOTO TUAMETPA;
1) IPOLIECC OTAENICHUS TOJIE3HOM YaCTH ChIPbs OT ITyCTOM MOPOIBI.
10.Kakoii npouecc Ha3bIBaeTcsd rHAPABJINYECKOH KIaccu(pukanueil coipbs?



a) Tpolecc pas3fesieHUusT OJHOPOIHBIX ChIMYYMX MaTepualioB Ha (pakuuu IO pa3Mepam
COCTABJISIFOIIUX UX YACTHII;

0) MexaHMYEeCKUH MpOoLEecC JeJIeHHs] TBepJOro Teja Ha YacTH 3a CUeT MPUJIOKEHUS BHEIIHUX
CHII;

B) MPOLECC pa3/eieHUs] OJHOPOAHBIX CBHIMYYMX MaTepHalioB Ha (pakiuu MO pa3Mepam
COCTABJISIFOLIUX WX YaCTHUIl, OCHOBAHHBIA HA Pa3JIMYUU CKOPOCTEU MX OCAXKICHUS B KUIKOCTH B
3aBHUCHUMOCTH OT TUIOTHOCTH 3THUX YACTHII;

I') TpOIEeCcC pa3fesieHUs] OAHOPOJAHBIX CBHIMYYHX MaTepUaloB Ha (PaKIMUA IO pa3zMepam
COCTAaBJISIONIMX MX YacTHIl 32 CYET MPOCEUBAHUS ChIPbsl UEpe3 CUTA PA3IUYHOIO AMAMeTpa; H)
IIPOLIECC OTAENIEHUS TI0JIE3HOM YaCTH ChIPbs OT ITyCTON MOPOBI.

Tema Ne2 «IHeprusi B XuMHY€CKOM NPOU3BOACTBE»
1.YT1o0 Ha3bIBaeTCs BTOPUYHBIMH JHEPreTHYeCKUMH pecypcamu?
a) PHEPTHs, 3aTpadyrBaeMasi Ha MPOU3BOACTBO €MHHIIBI TPOAYKIIUH;

0) DHEpreTHYeCKUil MOTEHIHAT KOHEYHBIX, MOOOYHBIX M MPOMEKYTOUYHBIX TPOIYKTOB H
OTXOZOB XHUMHYECKOTO TPOHM3BOJICTBA, HCIIONB3YEMBIH [UIS JHEPrOCHAOKEHHS] arperaTtoB H
YCTaHOBOK;

B) OJEKTpUYECKas DJHEPrus, TMpHUMEHseMas JUIi [POBEACHUS  DJICKTPOXUMHUYECKHUX,
ANEKTPOTEPMUYECKHUX, DIEKTPOMATHUTHBIX U AJEKTPOCTATUYECKUX MTPOLIECCOB;

I) SHEprusi, WCHOJb3yeMas JUIi MpPOBEICHUS XUMUYECKHX pEaKIHid, CXKaThsi Ta30B U
KHUJKOCTEH, OCYIIECTBICHHUS  TEIUIOBBIX  TPOIECCOB, TMPOBEACHHUS  MEXaHMYECKUX U
THJIPOAMHAMHYECKUX MPOIECCOB.

2. Kak kiaaccu(pmuupyoTcss BTOPMYHbIE JHEPreTH4ecKue pecypeni?

a) COJTHEUHasl pajuallysi, YJHEPTUs BETpa M BOJIH; OMomacca;

0) ra3, He(pTb, yroJib, IAEPHOE TOTUIUBO;

B) HE BO30OHOBJISIEMbIE U BO30OHOBIIIEMBIE PECYPCHI;

I') TOproYasi SHEPrus, TEIUIOBast SHEPTHsl, SHEPT U U3OBITOYHOT'O JIaBJICHUS.

3.Ha xakoM npuHIMIIe OCHOBAHO MCNOJIb30BAHNE BTOPHMYHBIX IJHEPreTHYECKHUX PecypcoB
B CXeMe ¢ TeM1000MEeHHUKOM ?

a) pereHepanuu; 0) peKymnepainu; B) YTUIN3AIUH; T) TEII00OMEHa.

4. Kak Ha3pIBaeTcsl KaMepa, 3al0JIHEHHAasi HAcaJKaMH M3 KHPIHYa, 4Yepe3 KOTOPYIO
NoCJ1e/10BaTe/IbHO POXOAUT rOpsiYMii U X0JIOAHBI ra3?

a) TEMII00OMEHHUK; 0) KOTeI-yTUIIN3aTOP; B) pereHepaTop; B) KOHTAKTHBIH anmapar.

5.YT10 Ha3bIBaeTCsl IHEProeMKOCTHIO MPOU3BOACTBA?

a) OTHOIIEHWE HH3IIeH TEeIUIOTHl CropaHus JaHHOTO TOIUIMBAa K TerioTe cropanus YT,
npuHuMaeMoHn 3a 29260 kJx;

6) SHeprus, Hojydaemas pu MojHoM cropanuu 1 kr umu 1 um® Tonnmsa;
B) BEIIECTBO WJIM CHCTEMa BEIIECTB, MCIIOJL3YEMOE B KayecTBE CPEIbl JJISTHATPEBaHUS;
I') KOJIMYECTBO PHEPTUH, 3aTPaunBaEMble Ha TIOJTYUYCHNUE eUHHIIBI TPOAYKIIHH.

6.K xakomy Kj1accy JHePproeMKoOCTH OTHOCHTCS IPOU3BOJACTBO, €CJIM PACX0] YAeIbHOT0
TOIIMBA HA TOHHY MNPOM3BOAMMOIl NPOAYKUHMH cocTaBiaseT Oosee2 Toun (58010° k/Ix)
HA TOHHY NpoAyKUUH?

a) nepBoMy; 0) BTOPOMY; B) TPETbEMY; I') UETBEPTOMY.

7.K xakomy KJjaccy JHEProeMKOCTH OTHOCHTCS POU3BOJACTBO, €CJIM PACX0] YAeJIbHOI0
TOIUIMBA HA TOHHY NPOU3BOAMMOI NPOXYKUMH cocTaBiasier or 1 102 Tonu (290010% —
58010° k/I:k) Ha TOHHY NPOAYKIMH?

a) K mepBoMy; 0) KO BTOPOMY; B) K TPEThEMY; T') K UETBEPTOMY.

8.K kakomMy Kki1accy 3HeproeMKoOCTH OTHOCHTCSI IPOM3BOICTBO, €CJIM PACX0] Y/eJIbHOI0
TOIJIMBA HA TOHHY NMPOU3BOAMMOI NMPOAYKIMHU COCTABJIsIeT MeHee

9.Kakoii BUJ TOIUIMBA 00/1a71aeT CaMOH BbICOKOI IJHEPreTHYEeCKOMIEHHOCTHIO?

a) yrosib; ©) HedTb, B) IPUPOIHBIHN ra3; T) CIAHIBL, ) ONTYMHHO3HBIC IECKH; €) TOp(D; X)
Oromacca; 3) siJiepHOE TOTUIUBO.



10.Y1o0 Ha3pIBaeTcst KOAPPUIHEHTOM HCIOIb30BAHUS IHEPTUU?
a) OTHOILIEHHE KOJMYECTBA YHEPIUU, TEOPETUUYECKA HEOOXOAMMOW HA MPOU3BOJCTBO €IUHUIIBI
IIPONYKIMH, K KOJIMYECTBY DHEPIUH, TPAKTUYECKH 3aTPAaYCHHOM Ha 3TO;
0) OTHOIIEHHE HM3IIEH TEMJIOThl CrOpPaHMs JAaHHOTO TOIUIMBA K TemioTe cropanus YT,
npuHuMaeMon 3a 29260 k/[x;
B) DHEPIuUs, MOTydaeMasi IPH MOIHOM cropanuu 1 kr umu 1 aM® Tormaa;
I') KOJIMYECTBO YHEPIUH, 3aTPAUNBAEMOE Ha NIOJTYUECHNUE €UHHILIBI TPOAYKIIUH.



5.Pabdouast TeTpaab MO JUCUMUILIIMHE «XUMHUS»

Tema: PacueTsl MaTepHaIbHOIO H TENJIOBOI0 6AJIaAHCOB

MATEPHAJIBHBIN U TEILJIOBOM BAJIAHCHI

Crexnomerpuyeckue pacyersbl.

3ananue 1.Pacyer konamuecTBa U cOCTaBa TEXHUYECKUX MTPOTYKTOB

3ananue 2. PacueT MaTepuanbHOTO U TEIIOBOTO OanaHca MPOM3BOACTBa aMMHUAYHOM CETUTPHI

3ananue 3. Pacuer MaTepuaabHOTO U TEIUIOBOTO OajaHca Mpolecca OKUCISHUS U30IpONIOeH301a
(M1IIB)

3ananue 4. Pacuer mMaTepuaIbHOrO M TEIUIOBOTO OanaHca Mpolecca KaTAIUTUYECKOro KPEeKHHTra
HepTH

3amanue 5. A3or. Cunres amMMuaka. A30THAasg KHUCJIOTA.

6. MeToauueckue MaTepuaJbl, oNpeaesiioue Npoueaypsl OeHUBAHUS 3HAHUI, YMeHU,
HABBIKOB M (MJIM) ONbBITA [1eSITeJIbHOCTH, XaPaKTepU3YIIUMX IJTanbl (OPMHPOBAHUS
KOMIIeTeHI Ul

Jlia momycka K 3K3aMeHy (3aueTy) HeoOXOIUMO MOCEIICHHE BCEX JIKIMM U MPAKTUYECKUX U
1a00paTOPHBIX 3aHSATHH, BBHIMOJIHEHHUE BCEX KOHTPOJIBHBIX paboT, Hamucanue pedepara. Ilpum
MOATOTOBKE K JAO0OpPaTOpPHBIM M MPAKTUYECKUM 3aHATHSAM HEOOXOAMMO BOCIOJIb30BATHCS
MaTepuagamMu y4eOHOM JTuTepaTypbl, KOHCIIEKTAMH JIEKIIUH.

JlaGoparopHble pabOTHl MPOBOAATCA Ha 0a3e J1abopaTOPUU XUMHUYECKOro (akynbTeTa C
UCIIOJIb30BaHUEM O00OpyJOBaHUS XUMHUYecKOM sabopatopuu. Ha BbimonHeHHe 0OJHOM
nabopaTtopHoit pabOTHI CTYJIEHTY OTBOJAUTCS JBa aKaJeMHUYECKHX 4yaca, B TOM YHUCIIE Ha 3allIUTy
paboter otBomutcst 10 munHyT. Ilepen maGoparopHoil paboTOi Ha MPAKTUYECKOM 3aHSATHU
MIPOBUJIUTCS YCTHBINM OMPOC ISl MPOBEPKH MOATOTOBIEHHOCTH CTYJEHTOB K padoTe.

Kpurepun oneHuBaHUS yYCTHBIX OTBETOB, BBINOJHEHUSA MPAKTUYECKUX 33JaHUA U
nmabopaTopHbIX pabOT MPUBECHBI BhIIIE B 11 2.

KoHnTpoibHble paboTsl IPOBOAATCS MO OuieTaM (IIpUMephl MPUBEAEHBI B pa3jiese 3) B TeUEHHE
90 MUHYT.

Kputepun oleHuBaHUS YCTHBIX OTBETOB, NPAKTHMUECKUX 3a/ad, KOHTPOJIbHBIX padoT,
1a00paTOPHBIX PabOT MPUBEAEHBI BhILIE B pa3zene 2.

Pedepatbl BRIMOMHSAIOTCS B MEUaTHON WM pyKOMHCHOU opme, 00bem pedepata HE MeHee 15
cTpanull. TeMbl U KpUTEPUH OLICHUBAHUS TPUBEACHBI BBILIE B pa3zeine 2.

B nepuoxg mnoAroroBkM K 3K3aMEHY CTYJEHTbl MOTYT MOJIY4YUTh Yy OJK3aMeHaropa -
MpenojaBaTelis, MPOBOAMBIIETO JEKUUOHHBI Kypc HMHAMUBUAYAJIbHBIE W  TPYIIIOBBIE
KOHCYJIbTaIl|H.

[lonrotoBka K »JK3aMeHy (3aueTy) — 5TO 3aBepUIAONIUI, Haubojee aKTUBHBIM 3Tan
CaMOCTOSITENIbHOM pabOThI CTyIeHTa HaJl yUeOHBIM KypCOM.

CryneHTy HEoO0XOIMMO BHHMMATENIbHO pa3o0paThCsi B 3alMCAX JIEKIMH W B MaTepualax
MIPAKTUYECKHUX 3aHATUH, CHCTEMAaTU3UPOBATh U YIOPSAJOYUTH HaKOIIEeHHbIE 3HaHUA. Kaxknas Tema
UMEeT CBOM Y3JIOBBbIE, OCHOBHBIC, KOHLENTYaJIbHO OOOOIIAIOIIME BOIMPOCH, BOKPYT KOTOPBIX
coOupaercsi Bce ocTajgbHOE. TO cBOe0oOpa3HbIe «IIPOBEPOUYHBIE)» BOMPOCH MEPe] IK3aMEHOM, HX
naet kadenapa. CTyieHT, CIIOCOOHBIN HAa HUX OTBETUTh, MOXKET CUUTATh ce€0sl MOArOTOBJICHHBIM, K
HK3aMEHY.

DK3aMeH (3a4eT) MPOBOAUTCS MO OujIeTaMm, B KaKJOM M3 HUX MOCTAaBJIEHBI ISATh BOIPOCOB U3
pa3HBIX dYacTeil (pa3fenoB, TeMm) Y4eOHOW AUCIUIUIMHBL. ODK3aMeH (3a4eT) MPOBOJUTCS B
NUCbMEHHOW Qopme. Bpems s nuUCbMEHHOro OTBeTa Ha Bompochl Ominera 90 MUHYT.
TpebGoBaHUs K U3JIOKEHUIO MaTepUalia: a) U3JIOKEHUE MaTepraia T0JKHO ObITh TOUYHBIM, JOJIKHO
OBITH JIOTUYHBIM, T.€. M3JIaraTh MBICIH IOCJIEIOBATEIIbHO, HE IMPOTHUBOPEYUTH CaMoMy cebe,
U3JI0’)KEHNE MaTepuaja JO0KHO OBITh IPaMOTHBIM, COOTBETCTBOBATh HOpMam JIMTEPATypPHOIO
A3bIKa; 0) OTBET JOJDKEH IO0Ka3aTh, KakK TIyOOKO OCBOEGHA AMCUUIUIMHA, HACKOJBKO IIHUPOKU
MO3HAHUS 110 IPEIMETY.

OTBeT MmO KaXJAOMY BONPOCY OIICHHMBAeTCs MO 4YeTblpex OamnpHOW mikane. Kputepuu
OIICHUBAHUS dK3aMeHa (3aueTy) MoApOOHO MPUBEICHHI B pa3zeie 2.



