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Pa6ouas nporpamma nucrummnasl XUMMUS paspaborana Ha ocHoBe PI'OC
BO 08.03.01 CtpoutensctBo «IIpoMBINIIIEHHOE U TPAXKTAHCKOE CTPOUTETHCTBOY,

YTBEPKJIESHHOI0 prKa3oM MuUHHCTEpCTBA 00pa3oBanus u Hayku PD 31.05.2017r.
Neo 481.

ABTOD:

K.X.H., JOLICHT C.A. IlectyHoBa

Pabouas mporpamMma o0OcCyk/ieHa W PEKOMEHIIOBaHA K YTBEPKICHHUIO PEIICHUEM
kadeapsl xumuu oT 14.05.2019 r., npoToxon Ne 9.

3aBenyromuii kadenpoit E.A. Kaiiropogosa

I.X.H, mpodeccop

Pabouass mporpamma ojo0peHa Ha 3aceJaHUM METOJUYECKOW KOMHCCUU
apPXUTEKTYPHO-CTPOUTENBHOTO (hakynbTeTa, mpoTokoa oT 21.05.2019 r., Ne 9

[Ipencenarens
METOINYECKON KOMUCCHUU
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PykoBoaurens

OCHOBHOM Mpo¢ecCuOHaNbHON e
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabio ocBoenus aucummiuabl «XUMUS» saBnsercs  dopMupoBaHue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodeCCHOHATBHON
JEATEIIBHOCTH, B T.4Y. C UCIIOJIb30BAaHUEM MATEMATUYECKOTO amapara.

3agaun AUCUMILTHHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUI

0 KJIacCU(pUKALUM U HOMEHKIAType XUMUYECKUX COCIMHEHMH U UX
MIPOU3BOJIHBIX: TOJIMMEPOB, MOBEPXHOCTHO-aKTUBHBIX BEILIECTB;

00 OCHOBHBIX 3aKOHAaX XHMHH M UX IIPAKTUYECKOM HCIOJIb30BaHUH;

O CTPOCHMM M CBOMCTBAX XUMHUYECKMX BEIIECTB U UX MPAKTHUYECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAX (XMMHUYECKHE HCTOYHUKH TOKA, SJIEKTPOJU3EpPbl) U MPU KOHTAKTE
MaIllliH U 000PYJI0OBAHUS C OKpY Karolel cpeaoit (Koppo3usi, CiocoObl 3alIUThHI OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (PU3UKO-XMMHUYECKUX CBOWMCTBAX METAJUIOB,
CIUIABOB, BSDKYILHUX CTPOUTENBHBIX MAaTE€pPUANIOB, MOJIUMEPOB, MPUMEHSIEMBIX B
CTPOUTEIBHOM JIEJIE;

O CBOMCTBaX  pacTBOPOB pa3JIMYHBIX BEIIECTB, CHOCO0ax pacyera H
MPUTOTOBJICHHUSI PACTBOPOB TPeOyEeMBbIX KOHIICHTPALMA, METOJaX KOHTPOJIs
napameTpoB pacTBOPOB (KOHIIEHTpaIui, moka3aress pH, »KecTKOCTH BOABI U T. I1.);

— pa3BUTHE HAYYHOTO MBIIUIEHUS M OOIIETEXHUYECKOH HJPYAUIINH,
MO3BOJISIONIME pellaTh MHOrooOpa3Hble 3aJaud XUMHUYECKOTO0 M (PU3HKO-
XUMHUYECKOTO HaIlPaBJICHUs], BCTPEUAIOIIHUECS B IPAKTUKE;

— (opMHUpOBaHHE HABHIKOB CaMOCTOSITEILHON pPabOThl ¢ HOBOW Hay4YHOMU
JUTEPATYpPO TOJ PYKOBOACTBOM IIpemnojiaBaresis ¢ 0000ImeHrueM €€ B BHIE
pedepaToB u JI0KIIAI0B.

— npuodpeTeHne yMeHU I

BBISIBJICHUS M KiIaccu(PUKanuu (PU3NYECKHMX M XHUMHYECKUX IPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MpOodhecCuOHATHLHOM IeATeTbHOCTH;

OTpPEJICICHUST  XapaKTEPUCTUK  XUMHUYECKOTO  mporiecca  (SBIEHUs),
XapaKTepHOro /i OOBEKTOB MNPOPECCHOHATIBHON JIE€ATENbHOCTH, Ha OCHOBE
HKCHEPUMEHTAIbHBIX UCCIIEA0BAHUN;

BBIOOpa 0a30BBIX (PU3MUECKUX M XHUMHYECKHUX 3aKOHOB ISl PCIICHHS 3a1a4
npodeCCUOHATILHON JIeATEIBHOCTH;

MIPOTHO3UPOBAHUS OIEHKH BO3JICUCTBUS TEXHOTEHHBIX (PaKTOPOB Ha
COCTOSIHUE OKPY>KaIOILIEeH Cpebl.



2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHUSI 1O

IlI/ICHI/IHJII/IHe, COOTHECEHHBIX C HJIaHpreMbIMH pe3yanaTaMn
ocsoenus OIIOII BO

B pe3yiabrare ocBoeHMsI AUCHUILIMHBI (opMupylTCcsl clieayroniue
KOMIIeTEeHINHU:

OIIK-1. CriocobHOCTHIO pemiaTh 3aJaud NpopecCUuOHAIBHON JeATEIbHOCTH
Ha OCHOBE HCIIOJIb30BaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
U TEXHUUYECKHX HayK, a TAK’Ke MaTeMaTUYeCKOro arapara.

3 MecTo aucuuniaunbl B crpykrype OITIOII BO

«XUMHA» ABISIETCS OUCHUINIIMHON oOsa3arenbHor yactu  OIIOII BO
noaAroToBkd  oOydarormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaNpaBJICHHOCTh «[IpOMBIIIIEHHOE ¥ TPAXKAAHCKOE CTPOUTEIECTBO.

4 Oobem qucuuiuinHbl (108 yacos, 3 3a4eTHBIX CAMHUIL)

. O6beM, yacoB
Bunsr yue6HOI paboThI
Ounas 3aouHas
KonrakTHasi padora 49 19
B TOM YHCJIE:
— ayJIUTOPHAs 10 BUAAM
YARTOPHAZ 19 B 46 10
y4eOHBIX 3aHATHH
— JIEKIUHA 16 4
— MPaKTHYECKHUE - -
— nabopaTopHbIe 30 6
—— BHEAyIMTOPHAS
— 3a4er
— DK3aMeH 3 9
—— 3aIUTa KYpCOBBIX _ _
pabot (MPOEKTOB)
CamocrosiTeqbHasi padoTa
P 59 89
B TOM YHCJIE:
— KypcoBas paboTa Her HeT
(mpoexTt)*
—— MPOYUE BUJIBI
CaMOCTOSITEIbHOU PabOThI
HToro mo gucuuIInHe 108 108




5 Coaep:xxanue aucuumanHbl Xumusa notok CT2001 CT2002

[To utoram wu3y4aeMoW IUCHUIUIMHBI CTYACHTHI (oOydaromuecs) CIarT
DK3aMe€EH.

JucuunnvHa u3ydaercs Ha

3ao4yHasi ¢opma).

1

Kypce, B 1

ceMectpe  (ouHas,

Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yUeHust

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyembie
KOMIIeTeHIIU T

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeIbHYIO padoTy
CTY/ICHTOB

U TPYAOEMKOCTH (B yacax)

[IpakTuue
CKHe
3aHATUA
(;1aboparo
pHBIE
3aHATHSA)

Camocrosa
TeJIbHAA
pabora

Jlexuun

Beenenue. Xumusi Kak npeamer
€CTeCTBO3HAHMSA. OcHoBHBIC
NOHATHA U 3aKkoHbl xumun. Kinaccu-
puxanus HeOpraHu4ecKux /|
OpPraHuYecKMX coeJMHEeHUMH

3HaueHne XUMHA B (OPMHUPOBAHHUH
MHPOBO33PEHHS, HU3YUYEHUU IPUPOIEI,
pa3BUTHH TEXHUKH, PELICHUS
mpobjieM  OXpaHbl  OKpYy’Karomien
CpeJIbl.

OIIK- 1

JHepreTuKa XHMHUYECKHX
npouecccoB. XUMHYECKasi KHHEeTH-
Ka M Karaau3d. XuMHYecKoe
paBHOBecHE. Tepmoxnmuueckue
3aKOoHbl. HampaBieHHOCTh XUMHUYEC-
KUX IIPOLECCOB. Xumuueckas
KMHETUKAa MU KaTalau3. XUMHYECKOe
paBHOBecue. (CMmellleHue paBHOBe-
cus. [Tpunnun Jle-Illarense

OIIK-1

Crpoenne aroma. ATOMHBIE s7pa, UX
coctaB. M3otonel. KBaHTOBBIC YHCIa,
COCTOSIHHE DJICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TEPUOIH-
YeCKOro0 3aKOHA W TNePUOAUYECKOit
CHCTEMbI XHMHYECKHX JJIEMEHTOB
JI.A. MeHnaeneeBa.

HN3MeHeHne  XMMHMUYECKHX  CBOMWCTB
JJIEMEHTOB B TIEPHOJAX W TPYIIIax.
DHeprusi HOHU3aLUHU, SHEPTUS CPOICTBA
K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTb.
ObmenayyHoe 3HaYEHHE nepuo-
TUYECKOTO 3aKOHA W TEePUOIUIECKOM
CHCTEMBI JMN. Menpeneena.

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh (B 4acax)

IIpaxkTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrosa
TeJIbHAA
pabora

Jlexuun

Xumnueckast CBSI3b. Ctpoenue
npocreiimux mosekyJa. [lapamerpsl u
CBOMCTBA XUMHYECKUX CBS3Eil.

PactBopbl. Boga, BoaHbIe pacTBOpPbI
Bopa, xak pacrBoputens. Boma u eé
CBOICTBA. CriocoOsl BBIPaXECHMUSI
COCTaBa PacTBOPOB.

Juccoumanmust BoaAbl. BoaopomHbrii
noka3zarens (pH), ero onpenenenue.
PacrBopbl  3sexkTposiutoB. Teopus
BJIEKTPOJIUTUUYECKOU JIUCCOLIMAITUY.
HNonnele peakuuu. IlonHas u kparkas
3aIlUCh HOHHBIX YPaBHEHUH.
KoMiuiekcoo0pazoBanue B BOJHBIX
pactBopax. CTpyKTypa KOMIDJIEKCHBIX
coemunennii  (KC) mo A.Bepnepy,
nosryueHue u cBoiictaa (KC).

OIIK- 1

I'mapouns coJieit. Ilpuunna u ciencr-
BUE€ THUIPOIIN3A.

KecTrocTh NIPUPOIHBIX BOA. Bujs
JKECTKOCTU. Meronsl  yMsrdyeHus
BO/IBI.

PacrBopbI HEJJIEKTPOJIHUTOB.
Ilepeplii m BTOpOM 3aKkoHBI Payms.
D0YyIIMOCKONUS M KPUOCKOTIHSL.

OIIK- 1

Jucnepcubie cucrembl. Kosstougnoe
COCTOsSIHME BellecTB
I'pyGonucniepcHbie
CYCII€H31H, 3MYJIbCUH.
Komnmongnele  pactBopel.  CBoiicTBa
THUO(POOHBIX U JIMOGUITEHBIX KOJUTOHTHBIX
cucreM. CenuMEHTalMs W KOATYJISIMSL.
O6paszoBaHue u cBoiicTBa reneil.

XUMHS BSKYIIHMX CTPOUTEIBHBIX
MaTepHuaJioB

Omnpenenenue n KnaccuQUKaLus
BSDKYILMX BELIECTB, UX CBOMCTBA.
Bozaymrasie u THU/IPABIMYECKUE
BSDKYIIIME BeIIecTBa. L3BeCTKOBBIE U
TUIICOBBIE BSKYIIIUE BEIIIECTBA.
ITopTnanauement.IIpouecco
CXBATbIBaHUS W TBEPICHHUS.
baiixoBa o TBEpACHUU
MaTepHaJoB.

CHUCTEMBI -

Teopus
BSDKYILIUX

OIIK-1

OKHCAUTETbHO-BOCCTAHOBHUTE/Ib-

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh (B 4acax)

Jlexuun

IIpaxkTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrosa
TeJIbHAA
pabora

Hble peakuuu (OBP).

OBP B nouBax, NpUpOAHBIX BOJIAX U
BOJOEMAX, TEXHHUKE u
AJIEKTPOXUMHUYECKHUX npoleccax.
Meroasl COCTaBIIEHHsI YpaBHEHUU
OBP. Baxwueiime OKHCIHTEIN H
BOCCTAaHOBHTEJIH.

O0mue XHUMHYECKHE CBOHCTBA
MeTaJI0B. [lepexomgHbie MeTasuibl
u ux coeauHeHus. CpoiicTBa u
MPUMEHEHUE B CTPOUTEIIHCTBE.
OCHOBBI JIEKTPOXUMMUHU.
Kraccupukanus 37eKTpOXHMHYECKHX
mporieccoB. ITousTHe 00 2MEKTPOAax U
SJICKTPOAHBIX noreHuuamax.
VYpaBHenue HepHcta. ['ansBannueckue
aneMmeHThl. DJIC u e€ u3MepeHue.

ONeKTpOXUMHUYECKHE  TpOLecCh B
CTPOUTEIIBCTBE. XuMnueckue
HCTOYHUKHM 3JIeKTPMYECKOI0 TOKA.
l'ansBarnueckue 3neMeHThl. DJC U ee
W3MepeHre. OJEKTPOXUMHUYECKas H
KOHIIEHTPALIIOHHAS TOIAPH3aLusl.
AKKYMYJATOPHIL: KHCJIOTHBIE u
miesiouHple.  3apsaka M paspsiika
AKKyMYJISITOPOB.

Koppo3ust meTasios.

OcHOBHbIE BTl KOPPO3UH: XUMHUECKas
U 3JIEKTPOXUMHYECKAs KOPPO3HUs, KOp-
pO3us oA AeCTBUEM Oy KAAIOLINX
TOKOB (3JIEKTpOKOppo3usi). PaKkTOpHI,
BIUSIONINE HA HHTEHCUBHOCTH KOPPO3UU
MeTaJuI0B. MeTOobI 3alUThI OT
KOPPO3HU: 3aIUTHBIE TOKPBITHS,
JNEKTPOXUMHUYECKas 3alIUTa,
MIPOTEKTOPHAs, IETHPOBAHUE METAIJIOB.
W3MmeHeHune cBONCTB KOPPO3NOHHOMN
cpensl. UTHrHOUTOPHI KOPPO3UH.

OIIK-1

Hroro

Hroro
JIEKIIUOHH
bIX

4acoB
16

Hroro
nmaboparop
HBIC
3aHATUSA

30

Htoro
CaMOCTOS
TeJb-
HOM

paboThI
59




Conep:xaHue ¥ CTPYKTYpa IMCUMILINHBIL: JIa0opaTopHbIe 3aHATHS 10 (popmam

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMITETEHIIUH

Cemectp

Ounas
dhopma
oOy4eHwus,
Jac.

O3HakOMJIEHHE C TEXHHMKOW 0e30MacHOCTU paboThI
B XHMHYECKOH  jaboparopuu, Ha3HAYeHUEM
XUMHUYECKOH MOCy bl U 000PYAOBaHUS.

OcHogHble nOHAMUA XUMUU

JIaGoparopHast pabota: OmnpeneneHue MaccoBOM
noimu okcuaa menu (I1) B xapbonate rupoxcomenu
(m.

[losicHeHMe W WCHOJIB30BAHWE OCHOBHBIX 3aKOHOB
XUMHH B PACUETHBIX 33J]a4ax U MpUMEpax.
Camocmosmenvhas paboma

OIIK-1

Knaccugpukayua neopzanuueckux coeOuHeHuil
JlaboparopHast paborta: IlomydueHne W w3ydeHUE
CBOMCTB TMpeACTaBUTENCH Ba)KHEHIIMX KIIACCOB
HEOPraHUYECKUX COCIUHEHUM.

Ogopmnenue npomoKod 8bINOIHEHUS
nabopamopHoli  pabomvl ¢ 8bIBOOAMU  NO
NPOOENaHHbIM ~ ONbIMAM  NOO0  PYKOBOOCMEOM
npenooasamelisi.

OIIK-1

Inepzemuxa XuMuueckux npoueccos
1.JIaboparopnas pabora: OmnpeneneHue TEII0BOTO
spdexta xumudeckux peakuuid. OdopmieHue
IIPOTOKOJIA BHIMOJIHEHUS 1a00paTOpHOI pabOTHI
2.Ha ocHose pacuemos mepmMOOUHAMUYECKUX
napamempog (pazbop memamuyecko2o 8apuaHma
0oMauiHe20 3a0anus) onpeoeieHue muna peakyuu.
9K30- UAU DHOO-, A MAKIHCE BO3MONCHOCMU €€
Camonpou3B0abHO20 NPOMEKAHUS.

OIlK-1

Xumuueckas KUuHemuKa u Kamaaus.
JIaGopatopHast pabora: CKOpPOCTh XHMHUYECKHUX
peakuuii M €€ 3aBUCHUMOCTh OT KOHLEHTpAlUH,
TEMIIEPATYPHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlaGopaTopHass pabota: XWMHUUYECKOE PaBHOBECHE.
HcnonszoBanne npunHununa Jle Illarense mnpu
OTpe/ieNIEHU CMEILEHUS! XUMUYECKOTO paBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHou pabomol

Pewenue 3a0au no kunemuxe.

OIIK -1




Cmpoenue amoma

CtpoeHue © XapakTepUCTUKA CBOWCTB aTOMOB
AJIEMEHTOB B COOTBETCTBHH C UX PACIIOJIOKEHHUEM B
nepuoanueckon cucreme /1. 1. Menneneesa.
Ilepuoouueckuti 3akoH u nepuoouyeckas cucmema
6 ceeme Co8pPEeMEeHHOl Meopul CmpoeHUs. amoma
JlaGopaTtopHas pabota: IIporano3upoBanue CBOHCTB
BBICIIUX OKCHUJOB U TUIAPOKCUAOB 3nemeHTOB ||
nepuoa.

Pekomeﬂdauuu u aneopumm 6blNnOJIHEHU 0OMAauHe20
3a0aHus.

OIIK -1

Xumuueckasa cea3p, cmpoeHue npPoOCMeEUUUX
Mo1eKyn

Tunel  XUMUYECKHX  CBA3CH, MEXAHU3M  HX
oOpa3oBaHMsl, BIUSHUE BHUJA CBSI3W Ha CBOICTBa
BEILIECTB, BH/IbI MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — monekya.  CreneHb
OKHUCJICHUS 3JIEMEHTOB. BaneHTHOCTS.

Pasbop memamuueckozco eapuanma Oomauinezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

Komnnekcooopazosanus ¢ 600HbIX pacmeopax
JlabopaTopHas pabora: [Tomyuenue u
UCCIIEIOBaHHE CBONCTB KOMIUIEKCHBIX COSMHEHUH.
Ogopmnenue npomoKoa 8bINOIHEHUS
1abopamopHol pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK -1

Konumponvnasn paboma Ne 1 (memot 1-7)

OIIK -1

Pacmeopul

1.CriocoObI BbIpakeHUsI KOHLIEHTPALIMH PACTBOPOB.
PacueTHbIN IPaKTUKYM.

2.JlaGopatopHas pabota: [TpuroroBnenue
pacTBOpPOB.

Camocmosmenvruoe  ogopmnenue  npomoxona
1abopamopHou pabomol

Pacmeopul snekmponumos

JlaGopaTtopHast pabora: MloHHBIE peaKiiuu.
Oenadenue mexHuKol CcOCmagnenus yYpagHeHuUll
ouccoyuayuy pasiuyHbIX 1eKmpoIumos u UOHHO-
MONEKYNIAPHBIX YPAGHEHUL PeaKyull.

Odgopmnenue npOMmMoKod 8bINOJIHEHUS
nabopamopHou pabomol

3awuma omuema no evinoaHeHHoU pabome.

OIIK -1




10

Pacmeopur
Juccounarnusas Boxabl. BoaoponaHbI IOKa3aTelnb,
METO/bI €r0 ONPENEICHUS.

Jlaboparopnass  pabora: [mapomus  comeid.
OOpatumblii 1 HEOOPATUMBIA CIydad THUAPOIH3A.
Ompenenenue pH pacTBopoB pa3iauYHBIX IO
COCTaBY TMAPOIU3YIOLIUXCS COJIEH.
Ogopmnenue npomoKona BbINOIHEHUSA
1abopamopHol pabomol
3awuma omuema no 8ulNOIHEHHOU pabome.

OIIK -1,

11

OCHOBBI KOJIHYECTBEHHOI0 00bEMHOI0 aHAJIM3a
(TUTpUMeTPHST)

JlaGopaTopHass pabota: OmnpeneneHue oOmen
KECTKOCTH  BOABI  METOJOM  KOMILJICKCOHO-
METPUYECKOTO TUTPOBAHHSI.

Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHou pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK- 1,

12

KoJlsiongHoe cocTosiHue BelecTB

JlaboparopHas padora: [TonydeHnue remnei,
KOJUIOMIHBIX PACTBOPOB U U3YYEHUE UX CBOMCTB.
Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHol pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK- 1,

13

Xumus BSKYIIUX CTPOUTEC/ILHBIX MAaTCPHUAJIOB
JIaboparopHas pabota: MuHEepaibHbIC BKYIIHE,
MOJy4€HHUE, CBOMCTBA

Ogopmnenue npomoxoid 8bINOTHEHUS.
1abopamophoil pabomol

3awuma omuema no 8vlnoIHeHHOU pabome.

OIIK -1,

14

OKucnumensHo-60cCManosumenbHble peaKyuu
JIaGoparopHbie paboThl: OKHUCIUTENBHO-BOCCTA-
HOBHTEJBHBIE PEAKIINU C YYACTHEM CIIOKHBIX Be-
mecTB.OKUCIUTENEHO-BOCCTAHOBUTENIbHBIE
PEaKIHH C Y9aCTHEM MPOCTHIX BEIIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopHou pabomol
Ocnogvl Inekmpoxumuu
DJIeKTPOAHBII  MOTeHUMAJ, TrajJbBaHHYeCKHe
3J1eMEeHTBI
JlaGopatopnass ~ paborta:  M3ydueHue  paboOTHI
raJbBaHMYECKOTO dJIeMeHTa Tuna J{anuams-Skoon.
SBnenue nongpuzanuu. Nsmepenue J3/1C.
W3yuenne pabOThI TalbBaHWYECKOTO dJIEMEHTA
BosibTa M KOHIEHTPAllMOHHOTO TaJIbBAHUYECKOTO
anemenTa. Pacuer 3/[C.
Oghopmnenue npomokona 8bINOTHEHUS
1abopamopHou pabomol
3awuma omuema no evinoaHeHHoU pabome.

OIIK-1




15

Ocnogvl IneKkmpoxumuu
JlaGoparopnast ~ paOora:

DNEKTPOXUMHUYECKAs]
koppo3sust. [IpoaykTsl Koppo3uu.

Meroas! 3aIlIUTH OT KOPPO3UHU.

Tecmuposanue.

Konumponvnasn paboma Ne 2(memwt 9-14)

OIIK -1, 1 2

Htoro

30

Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 3204HOi popme 00yueHHs

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyembie
KOMIIeTeHI[UN

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITEIbHYIO PA00Ty CTYCHTOB
U TPYA0EMKOCTBb (B yacax)

[Ipaktu- | JJaboparo
YECKHUE pHBIC

CamocTos

Jlexnun TelbHas

3aHATUA

3aHATHA

pabora

Jlexuyuu

Pacmeopur:
TepmoanHamMuuecKue
IIPUYMHBl  00pa30BaHUs
pacTBOpOB,

n XHUMHUYCCKUC

¢duznueckue
CHUIBL,
00yCJIOBIMBAIOINE

o0pa3oBaHUE PACTBOPOB;
BOJIa KaK DPacTBOPUTEIb,
pPacTBOPUMOCTh BEILECTB
u  (Qakropsl Ha Hee
BIUSIOIIHNE; CITOCOOBI
cocraBa

Bonma

BBIPAKEHUS
pacTtBopa. KaK
ci1a0blit JJEKTPOJIHT,
HOHHOE  IIPOU3BEICHUE
BOABl  BOJOPOIHBIA H
TUIPOKCUIIBHBIN

MIOKa3aTeIn pacTBOPOB.
HNonnbie YpaBHEHUSA
peakuuii B BOAHBIX
pacTBopax.

COJIEH, TUIIBI THIPOJIN3A.

IMaaponus

Oxucnumenvuo-
B80CCIMAHOBUMENbHbBIE
npoyeccnwl, 8 m.u.
INEeKMPOXUMUYECKUE.

CreneHb OKHCIICHUS,

OKHCIIUTEIM U BOCCTAHO-

BUTEN; COCTaBJICHHE

OIIK -1,

89




Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIEeTeHI[H U

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS

CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexnnu

[IpakTu-
YECKUE
3aHSATUS

Jlabopato
pHBIC
3aHSATHUS

CamocTos
TeJIbHas
paborta

YpaBHEHHUs O-B pEaKIU;
0-B NOTEHLHAIBL;
ypaBHEHUE Hepucra;
OIpElIeJICHUE HalpasJe-
HUS TPOTEKaHUs  O-B
peakuuii C TMOMOILIBIO
OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX
MTOTEHIMAJIOB.

Peakyuu ¢ yuacmuem
Memainnog:  OTHOILICHHE
METaJUIOB K HEMEeTaJllam,
BOJE, K  pacTBopam
hiesoyel, K pacTBopam
KHUCJIOT: HEOKUCIUTEISM
Y OKUCTTUTEIISIM.

Bunet KOpPpPO3UH.
DNeKTpOXUMHUYECKas
KOppO3usi: npu
HEPaBHOMEPHOU
a’paluy, NpU KOHTAKTE
Pa3HOPOJHBIX METAJIOB,
ouoxoppo3us. CrocoOsl
3alUTBl OT KOPpPO3UHU B
3aBUCUMOCTH OT YCJIIOBUI
JKCIUTyaTalluy U3JIeIul U
KOHCTPYKIHH.

JlaGopatopHble paboThI

Knaccovr neopeanuueckux
coeounenuti IlomydyeHue
MpeACTaBUTENE  Bax-
HEWIINX KJIAaCCOB HEopra-
HUYECKHX COECIMHEHUU U
W3Yy4YECHHUE UX CBOWICTB

OIlK-1

Pacmeopvr  snexmponu-
moe.
HoHHbIe peakuuu.

OIlK-1

OKUCIUTEIILHO-
BOCCTAaHOBHUTEJIbHEIC
peakmuu C  y4acTHEM
CIIOJKHBIX BEILIECTB
OKUCINTEIILHO-
BOCCTAaHOBHTEJIbHEIE
peakmuu C  y4JacTHEM
MIPOCTHIX BEILIECTB -

OIlK-1




Buabl yueOHoli padoThl, BKJIOYAS
N @ CaMOCTOSITEILHYI0 padoTy CTYACHTOB
o
- ; = U TPYA0EMKOCTh (B yacax)
n Tema. v =
> = [Ipaktu- | JJaboparo
/' |OcHOBHBIE BOIIPOCHI a9 = Camocros
=5 5 YECKUE pHBIE
I = B o | JIexun TelbHas
(SIS s 3aHATUSA | 3aHATHUS
S S 5 pabota
S Z O
METaJUJIOB
DNEeKTPOXUMHUYECKast
KOppO3usl. [IponykThI
KOPPO3HUH. OIIK-1 1 2
Meroasl  3amMTBI  OT
KOPPO3HH.
Uroro Hroro Hroro Hroro
JEKIMOH | MpakTH4 | Jaboparop | camocTost
Uroro HBIX €CKHX HBIE TEJIbHOMN
4acoB 3aHATUN | 3aHATUA paboThI
4 - 6 89

6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKOIIMXCS 1O IMCHUIIINHE

6.1 Metoauueckue ykazaHus (COOCTBEHHbIE pa3pabOTKU)

1. IlectynoBa C. A. PacTBOpBI U Apyrue QucrepcHble cucteMsl: yued. nocooue /C.
A. TlectryHnosa, E. C. Kocrenko, E. A. Kaliropoaosa. — Kpacnoaap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

2. TlecrynoBa C. A. Kowmmiekcusie coemuneHus. KomrmiekcooOpasoBanue B
BOAHBIX pacTBopax: yueo. mocodue / C. A. Ilectynona, E. C. Kocrenko,

E. A. Kaitroponosa. — Kpacuonap: KyoI'AY, 2013. - 161 c.
https://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija Pestunova Kostenko Kaigorodova.p
df

3. IlectynoBa C. A.XuMus BOJBI: TEOPETUUECKUE U TIPUKIIATHBIC ACTICKTHI :

yue6.mocobue / C. A. Ilectynona, E. A. Kaiiroponosa. — KpacHonap :

Ky6l'AY, 2019. - 173 c.

https://edu.kubsau.ru/file.php/105/POSOBIE _KHIMIJA VODY TEOR | PRIKL
AD ASPEKTY 438612 v1 .PDF

4.Anekcanaposa J. A. UnauBuyanbHbIe 3aJaHus ISl CAMOCTOSITETbHOM paOOThI

CTYJIEHTOB IO XUMHUU: ¥Yueb.-MeTO/1. pa3pald. 1Jisi MOATOTOBKU OaKajIaBpOB
WHKXCHEPHBIX, arPOHOM. U OHOJIOT. CIIEIUATBHOCTEH arpap. By30B / D. A.
AnekcanapoBa ap.— Kpacuonap : Ky6l'AY, 2016. — 88 c.

https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja samostojatelnoi rabo
ty studentov po khimii. Aleksandrova EH.A. Timofeeva I|.JU.pdf

5. Kaiiroponosa E. A.Ilonyuenue, GU3NKO-XMMHYECKHE CBOMCTBA U IPUMEHEHHE



https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

noyimMepoB : yueb. mocooue / E. A. Kaiiropogosa, E. C. Kocrenko, E. K.

S6nouckas. — 2-e u3n., ucnpas. u gomn. — KpacHonap :KyoI'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY.pdf

6.2 Vuebnas  aumepamypa u  memoouyeckue — yKazawus — (0J4
CamocmosimebHol pabomol)

1. Xumus B CTpOUTENbCTBE [DIIEKTPOHHBIN pecypc] : KoHcnekT Jekiuit / HO.B.

YcruHoBa [M ap.]. — DJEKTPOH. TEKCTOBbIE JaHHbIe. — M. : MoCKOBCKHi
rOCyJapCTBEHHBIN CTpOUTENbHBIM yHHBepcuTeT, Al Ilu Op Meaua, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jocryna:

http://www.iprbookshop.ru/40440.html
2.I'aiiryxoBa H. I'. XuMusi KOHCTPYKIIMOHHBIX MaTepHalioB: y4ed. mocodue. /

H. T'. l'alinykoBa, . B. Illabanoa. — Kpacnonap: Ky6I'AY,2013. — 525 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/07 KHimija konstrukcionnykh materialov. Gaidukova
NG. SHabanovalV.pdf

3. laiimyxoBa H. I".DnekrpoxumMudeckue mpouecchl B TeXHUKE: yueb. mocobue. / H.

I'. T'aifinykoBa, U. B. lllabanoBa. — Kpacnonap:KyoI'AY, 2012. — 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHlektrokhimicheskie processy v _ehnergetike eh
lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. AnekcanapoBa J. A.XuMusg METAIJIOB : y4e0. nmocodue / D. A.
Anexkcannpora,O. A. [lemunenko. — 2-¢ u3j., ucnpas. u aom. — Kpacromap :
Ky6l'AY, 2015. - 300 c.

https://edu.kubsau.ru/file.ohp/105/Uch posobie KHimija metallov 2 1.pdf

5. XuMusi: TEOpETUUECKUE U CIIeIMaIbHbIC aclieKThl : yueO. mocooue / H E.
Kocsinok, C. A. IlecrynoBa, U. . Cunoposa, /l. B. I'aBpunenko. — Kpacuogap :

Ky6l'AY, 2018. - 189 c.
https://edu.kubsau.ru/file.php/105/KHimija teoreticheskie i specialnye aspekty.pdf

6.516monckas E. K. Pabouas TeTpanp k abopatopHbiM paboTaM MO JUCIUTIIIMHE
«Xumus» / E. K. S6nonckas, C. A. Tlectynoa. Kpacuonap: Ky6I'AY, 2012. — 69
c. Pexxum nocrymna:

http://edu.kubsau.local/mod/resource/view. php?id=1685

7.Kocsnok H.E., Koctenko E.C., Kaiiropogosa E.A. CipaBo4HHK 110 001IICH 1

Heopranunyecko xumun. — Kpacnomap: Ky6l'AY, 2012. — 313 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khi
mii_Kosjanok Kostenko Kaigorodova.pdf

/ MOHJ OLIEHOYHBIX CPEACTB /ISl MPOBEICHUS MPOMEKYTOYHOM
arrecTalluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (JOPMUPOBAHNS B
npouecce ocsoenusst OITIOII BO


https://edu.kubsau.ru/file.php/105/POLIMERY.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/07_KHimija_konstrukcionnykh_materialov._GaidukovaNG._SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/07_KHimija_konstrukcionnykh_materialov._GaidukovaNG._SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie_i_specialnye_aspekty.pdf
http://edu.kubsau.local/mod/resource/view.%20php?id=1685
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

Otansl GOpMUPOBAHUS U TPOBEPKU YPOBHS
Homep cemectpa™ c(hOpMUPOBAHHOCTH KOMIETEHIIUH MO JUCHUILIMHAM,
npakTukam B pouecce ocsoenuss OITOIT BO

OIIK-1. CnocobHocmvio  pewamsv — 3a0ayu  NPoGeccuoHaIbHOU
0esmenbHOCMU HA OCHOBE UCHONb308AHUSL MEeOPemMU4ecKux U npakmuieckux 0CHo8
ecmecmeeHHbIX U MeXHUYeCKUX HayK, a makice MamemamuiecKko2o annapamd.

Vkasviearomes nomep

cemecmpa no Ykasviearomes nocneoosamenbHo oucyuniumbl,

803PACMAHUIO AP ARIMURY

1 Xumust

1 Hauepmamenvnas ceomempus

1,2 Buvicwas mamemamuxa

1,2 Duszuxa

1,2,3 Unoiceneprnas u komnviomepHas epagpuxa

2 Unoicenepnas epaguxa

2 Teopemuueckas mexaHuka

2 (V) Uzvickamenvckas npakmuka

2,4 Yuebnasn npakxmuxa

2,3,4 Mexanuxa

3 Komnwvromepnas epaghuxa

3 Mexanuxa srcuokocmu u 2asza

4 Texnuueckas mexanuxa

4 DIEKTPOTEXHUKA M DJICKTPOCHAOKECHUE

8 [TogroToBka K TIpoIemype 3amUThl M 3aIlnTa
BBIITYCKHOM KBaJIM(PUKATMOHHOW pabOThI
'MA

* HOMep ceMecTpa COOTBETCTBYET ATamy (popMUpOBaHUS KOMITETEHIIUN

7.2 Onucanune noka3arteJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHbIX 3Tanax ux GopMUpoBaHUsA, ONMCAHUE IIKAJIbI OLEHUBAHUS

VsmKaTops! YpoBeHb OCBOCHUS
JTOCTUKEHUA HEYIOBJICTBOPU- | YAOBJIIETBOPH- OueHOque
TEeIBHO TEIBHO XOpOo OTIMHIHO CpeACTBO
KOMIICTCHIIMH . . (cpennuit) (BBICOKHI)
MHUHHMMAJIbHBIN) | (IOPOTOBBII)

OIIK-1. Cnoco0en pemarb 3aa4d NPO(eCCHOHAIBbHOM /1eSTeJILHOCTH Ha
OCHOBE  HCNOJIb30BAHHUSA  TEOPETHYECKHMX M  MPAKTHYECKHX  OCHOB
€CTECTBEHHbIX M TEXHHYECKHUX HAYK, 2 TAKKe MATEMATHYECKOI0 annapara

OIlK-1.1 He Bmaneer | Umeer 3Haer 3uaer  Ha | Pegepamu

BrisBicHue | 3HAHUSIMH B | IOBEPXHOC | METOHOJIOT | BBICOKOM (‘)Of”a‘)”’):
Keitic-3a0anus




YpoBeHb OCBOEHHUS

Nuaukatopel 0
I[OCTH)KGHH;I HCYI[OBHCTBOpI/I- yI[OB.HeTBOpI/I' HeHO‘IHOC
XOpouIo OTIIMYHO CpPEeACTBO
TCJIBHO TCJIBHO u o
KOMIICTCHIIMN . . (cpemumii) (BBICOKHIA)
MUHUMAJIBHBIH) | (TIOPOTOBBIN)
u o0nactu THBIC UIO0 ypOBHE Tecmuposanue,
KITacCH(UK | METOZOJOT | 3HAHHSI HAy4yHOTO | METOJOJIOT Konmponvrivie
(camocmosme-
— uu METOJOJIOT | IO3HAHUS, | U0
0 JibHble)pabombl
dH3mIecKn HAy4YHOTO | UH NPUHIATIBL | HAYIHOTO | yovi onnoc
MO3HAHUSA, | HAYYHOTO | M MO3HAHUSA, | Juzamen
X" NPUHITUIBL | IO3HAHKS, | MEXAHU3MBI | IPUHITUIIBI
XAMHYCCKH | NPHUHIIMITEI | aHAJU3a | | ¥
X MEXaHU3MBbI | U CUHTE3a MEXaHU3MbI
IPOIIECCOB, | aHANIM3a M | MEXaHU3MBI | HHQOpMALl | aHalIu3a MU
mpoTekaro | CUHTE3a aHanu3a W | uu B | CHHTE3a
U Ha uHdopmaly | CUHTE3a obnacTtu uHdopmaIy
un B | uH(popMmal | npodeccuo | uu B
00BbeKTE N
o0OnacTu 1707 B | HAJIBHOU oOnactu
npogeccno npodeccuo | o0raacTu JeATeNIbHOC | Tpodeccruo
HalIbHOU HaJIbHOU npodeccuo | Tu HaJIbHOU
JEATEIBHOC | MEeSITEbHOC | HATbHOM TESATEeTHLHOC
™ TH TEeATETBHOC TH
TH
OIlK-1.2 |He ymeer|Ymeer Ha|Ymeer Ha|Ha Pegpepamui
Omnpezenen | aHAIU3HPO | HU3KOM JIOCTaTOYHO | BBICOKOM gof”aag’)’
euc-3a0anus
BaTh OBHE M OBHE | YPOBHE
Hne yp yp yp Tecmuposanue,
XapaKTepHC npodeccro | aHaTM3UPO | AHATM3UPO | AHATTU3HUPYE Konmpononvie
THUK
3HAYMMYH0 | mpodeccruo | mpodeccuo | OHAIBHO- | ibHbie)pabompl
busnuecko | yudopman | HanbHO- HAJIbHO- 3HAUUMYIO | Ycmnbiil onpoc
Iro 15000 3HAYMMYIO | 3HAUMMYIO | MH(pOpMaL | OK3amen
nporecca | MHTepnpeT | uH(opMal | MuHpopMal | UIo,
(siBiIeHus), | MPOBATH 10, 171008 UHTEPIPET
xapakTepio | PE3Y/ITATBL | HHTEPIPET | HHTEPNIPET | MPOBATD
ro s WCCJICIOBAH | HPOBAThH HpOBaTh pE3yNbTaThI
5 ui B | pE3yJIBTATHI | pe3yIbTaThl | HCCIICIOBAH
OOBCKTOB | npotheccro | mccnemoBan | mcenenoaH | mii B
npoheccho | yanpHoit ui B | Uif B | mpodeccuo
HaJIbHOU cdepe, npodeccuo | npodeccuo | HaabHOU
NeSITeNIbHOC | IPUHUMATh | HAIbHOMN HaJILHOM cdepe,
TH. Ha peleHns chepe, cdepe, IPUHUMATh
2
OCHOBE 1o NPUHUMATh | IPUHUMATH | PEIICHUS
pe3ynbTara | peueHus perieHus 1o
TEeOpeTHYIeC
M o 1o pe3ynbTaTa
Koro u MCCJIENIOBAH | pe3yJIbTaTa | pe3yabTaTa | M




VTHKaTOpBI YpoBeHb OCBOCHUS
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- XOpOIIO OTIHAHO Ouenounoe
TEJIILHO TEJNBHO CpEICTBO
KOMIIETCHIINHU N . (cpemumii) (BBICOKMIT)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
JKCIIEpUME | U M M HCCJIE0BaH
HTAJILHOTO HCCJIEAOBAH | UCCIEIOBAH | MU
MCCIIE0BAH 1 1
1507
OIIK-1.3 He Bnaneer | Umeer 3HaeT 3naer  Ha | Pegepamu
Omnpenened | 3HAHUSMH B | TOBEPXHOC | METOJOJIOT | BBICOKOM QZL;H-ZZSZ,H »
e obmacTu THBIC UI0 YpOBHE Teemuposarue,
XAPAKTEPHC METOJI0JIOT | 3HAHUSI HAYTHOTO | METOTOTIOT | oo mpre
K uu METOJI0JIOT | [IO3HAHUS, | HIO (camocmosnme-
HAy4HOTO | MM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
XUMHUHCCKO | fozHanHus, | HAYYHOTO | H NO3HaHUsA, | ¥Ycmuwiil onpoc
ro NIPYHUMIBL | TO3HAHKS, | MEXAHH3MbI | IPUHIMMAIBL | DK3aMeH
mporecca | H NPUHIIAIIBL | aHAJIM3a W | ¥
(sIBIeHMs), | MCXAHU3MBI | U CHHTE3a MEXaHU3MBI
xapakTepro | AHATH32 1 | MCXaHH3MbI uHpopmar] | aHanuza U
CUHTE3a aHaimu3a W | UM B | CHHTE3a
ro JUIs
uH(popmal, | CHHTE3a oOnacTu uH(popmarg
OOBEKTOB | 11y B | uH(MopMan | mpodeccuo | uu B
npobeccHo | ogractu uu B | HAJIBHOM obJsactu
HaJIbHOU npodeccuo | obnactu nesTenpHoc | mpodeccro
nesTeabHOC | HAIBHOM npodeccuo | TH HaJILHOM
TH, Ha NeSATEIHbHOC | HATbHOM JeSTETLHOC
OCHOBE ™ TesITeTBbHOC M
TH
AKCIEpPUME
HTaJIbHBIX
HCCJIEI0BaH
1707
OIIK-1.4 He Bnanmeer | Imeet 3HaeT 3Haetr  Ha | Pegepamol
I[IpencraBn | 3HAHUSMH B | TOBEPXHOC | METOMOJIOT | BBICOKOM 1(?:;”(:2232’}1 »
CHIIE obJsactu THBIC U0 YpOBHE Teemuposare,
5A30BLIX METOJI0JIOT | 3HAHUS HAYTHOTO | METOTOTIOT | oo pmpie
s uu METOJIOJIOT | IO3HAHMS, | U0 (camocmosime-
HAy4YHOTO | MM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
MpopeccHo | nospanns, | HaydHoro | u NO3HAHUs, | Ycmublil onpoc
HaJIbHOU MPUHIMIBEI | TO3HAHUSA, | MEXAHU3MBI | IPUHIIUIIBI Oxsamen
cdepsl u NPUHIIAIIBL | aHAJIM3a | | U
dusnuecky | MCXaHH3MBI | U CUHTE3a MEXaHU3MBbI
aHajgu3a W | MEXaHW3Mbl | ”HQOpMAIl | aHaM3a |




VTHKaTOpBI YpoBeHb OCBOCHUS
o . N Ouenounoe
JOCTHIKEHHUS YAOBJIETBOPH- | YAOBIETBOPH
XOpouIo OTIIMYHO CpPEeACTBO
E€TEHIINU TCJIBHO TCJIBHO u o
KOMII . . (cpemumii) (BBICOKHIA)
MUHUMAJIBHBIH) | (TIOPOTOBBIN)
X CHUHTE3a aHajgu3a W | HH B | CHHTE3a
rponeccop | HHpOpMAI[ | cCHHTE3a obactu uHpOopmaIg
i sBIeHmi | 14 B | HH(popMaIL npocpecsuo 1707 B
obnacTu 17071 B | HAJTBHOM obOnactu
B BUJIC
npocdeccuo | obnactu JesTeNnbHOC | mpodeccHo
MATEMATI | ya mpHO# npodeccuo | Tu HaJbHOU
€CKOro(HX) JEATENBHOC | HATbHOM JIEATENBHOC
ypaBHeHI/IH( TH JEITEIIBHOC TH
i) TH
OIIK-1.5 He Bnaneer | Umeet 3Haer 3HaeT  Ha | Pegepamol
Br16op 3HAHUSIMU B | TIOBEPXHOC | METOAOJIOT | BBICOKOM gof”aagl)’
euc-3ao0aHuA
6430BEIX obJsactu THBIE U0 YpOBHE Teemuposare
- METOO0JIOT | 3HAHMS HAYYHOTO | METOTOTIOT | fevn e
1701 METOJIOJIOT | MIO3HAHUS, | HIO (camocmosime-
X U
Hay4YHOTO 17044 OPUHLOUIBI | HAYIHOI'O JibHble)pabomul
XAMUHCCKH | rjo3HaHus, | HAYYHOTO | H NO3HaHUs, | Ycmublil onpoc
X 3aKOHOB IPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
TUIS u NPUHIIMAIIBL | aHAJIM3a W | U
pelIeHHs MEXaHHU3MBbI | U CHUHTE3a MEXaHHU3MbI
saad aHajgu3a W | MEXaHU3Mbl | ”HQOpMAIl | aHalu3a |
CUHTE3a aHaju3a W | UM B | CHHTE3a
npodeccuo
. uHdopmaly | CMHTe3a obOnacTu uHdopmarg
HaJILHOU
un B | uH(MopMmary | mpodeccuo | uu B
ACATEIIBHOC | obacTr uu B | HAJILHOM obnactu
TH npodeccuo | obnactu nesTenpHoc | mpodeccuo
HaJIbHOU npodeccuo | Tu HaJIbHOU
JEATEIIBHOC | HAaJIbHOM JIeATEIIBHOC
TH JESATEeIIBHOC TH
TH
OIIK-1.6 He Bnanmeer | Imeet 3HaeT 3Haetr  Ha | Pegepamol
Pemienue 3HAHUSIMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM ;?‘)f‘”aag’)’
euc-3a0anus
HHKeHepH obJsactu THBIC U0 YpOBHE Tecmuposarue
bIX 3anay ¢ | METOAOTOT | SHAHINA HAYYHOTO | METONONIOT | koo e
1701 METOIOJIOT | [IO3HAHUS, | UIO (camocmosnme-
TTOMOIITBIO
Hay4HOTO 17041 MPUHIOUIIEI | HAYYHOI'O JIbHble)pabombl
MaTeMaTthid | rjozganus, | HAYYHOTO | H MO3HAHUsA, | Yemuwiu onpoc
€CKOT0 IPHHIAIIEL | TO3HAHKSA, | MEXAaHM3MBI | IPHHIUIBL | DKSaMeH
amnmapara u NPUHIIAIIBL | aHAJIM3a | | U
BEKTOpHO} | MEXaHH3MBI | U CHUHTE3a MEXaHH3MBbI




VTHKaTOpBI YpoBeHb OCBOCHUS Otcnounoe
I[OCTH)KGHH;I HCYI[OBHCTBOpI/I- yI[OB.HeTBOpI/I' XOpO]_I_[O OTJIMYHO u
KOMIIETEH TEIBHO TEJNBHO . . CpeAcCTBO
onun . . (cpemumii) (BBICOKHIA)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
anreopsl, aHalM3a W | MEXaHW3MBbI | MHQOpMal[ | aHanmM3a |
a”HaauTuuec | CHHTC3a dHaJIn3a U | Uu B | CHHTC3a
KOii uHbopMall | CHHTE3a o0nactu uHpopMaIr
17051 B | nHpOpMa npodeccuo | uu B
TEOMETpUU (opman pog .
obmacTu 17071 B | HAJTBHOM obOnactu
U
npocdeccuo | obnactu JesTenpHoC | mpodeccHo
MaTeMaTh | ganpHoi npodeccuo | Tu HAJIbHOU
C€CKOTI'O NEeATEILHOC | HAJIBHOHU TEeATEIBbHOC
aHajau3a TH JEATEIIBHOC TH
TH
OIIK-1.7 He Bnaneer | Imeet 3Haer 3HaeT  Ha | Pegepamol
Pemienue 3HAHUSIMU B | TIOBEPXHOC | METOAOJIOT | BBICOKOM gof”aagl)’
euc-3a0aHuA
| o0macTu THBIC 1710 OBHE
YpaBHCHUM, yp Tecmuposanue,
omchBato | METONOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | o e
17011 METOJ0JIOT | IO3HAHUS, | HIO (camocmosme-
170:¢
m Hay4HOI'O 15044 NPUHLUIIBI | HAYYHOI'O JibHble)pabomul
OCHOBHBIC | rro3panms, | HaydyHOTO |H NO3HAHMS, | Ycmubli onpoc
(DM3MYECKN | MPUANMTBI | TIO3HAHMS, | MEXAHM3MBI | IPHHIUIBI | JK3dMen
e u NPUHIUMIIBI | aHANIM3a U | U
mporeccsl, | MCXaHH3MBI | U CUHTE3a MEXaHH3MBbI
c aHajau3a W | MEXaHU3Mbl | ”HQOpMall | aHalu3a |
CHHTE3a aHallM3a W | MK B | CHHTE3a
MIPUMCHECHU
uH(popmal | CUHTE3a oOnacTu uHpopmary
CM MCTONOB | 1y B | uH(popMmaly | mpodeccuo | uu B
JUHEHHON | ofacTr uu B | HAJILHOM obnactu
anreOpel U | mpodeccro | obiactu nesTeabHOC | mpodeccro
MareMaTuu | HaJbHOU npodeccuo | TH HaJILHOM
eCKOLO NeSATEIIbHOC | HAJTbHOMN JeSATEIIBHOC
AHATI3A TH JESATEIIBHOC TH
TH
OIIK-1.8 He Bnaneer | Imeer 3HaeT 3naeT  Ha | Pegepamol
O6paboTka | 3HAHHSMH B | [IOBEPXHOC | METOJOJIOT | BEICOKOM ;?"fc”a‘)g’)’
euc-3a0arus
obJsactu THBIC U0 OBHE
pacyCTHBIX M Tecmuposanue,
i, METOJIOJIOT | 3HAHUS HAYTHOTO | METOTOTIOT | peo o npmpie
1705 METOIOJIOT | [IO3HAHUS, | UIO (camocmosime-
IKCTIEpUME
HAy4YHOTO | UM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
HTAJIBHBIX | rjo3Hanus, | HAYy4HOTO | H NO3HaHUs, | Ycmublil onpoc
JaHHBIX NPYHUMIBL | IO3HAHKS, | MEXAHM3MBI | IPUHIMIIBI | DK3aMeH
BEPOATHOCT | U NPUHIUIBI | aHaJI3a U | U
MEXaHHU3MBbI | B CHUHTE3a MEXaHH3MBbI




VTHKaTOpBI YpoBeHb OCBOCHUS
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- XOpOIIO OTIHAHO Ouenounoe

TEIBHO TEIbHO CpeAcCTBO
KOMIICTCHIIMN . . (cpemumii) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
HO- aHaNMW3a W | MEXaHW3MbI | HHGOpMAIl | aHATU3a |
cratTucrtuue | CHHTC3a aHallu3a H | U1 B | CHHTC3a
CKYMI uHbopMall | CHHTE3a o0nactu uHpopMaIr
veromamu | P4 B | HH(popMaIL npocpecsuo 1707 B

obactu 1705 B | HAJTbHOU obactu

npocdeccuo | obnactu nesTenpHoC | mpodeccno

HaJIbHOU npodeccuo | Tu HaJIbHOM

JEeSITEILHOC | HAJTbHOM JIEeSITEILHOC

TH JIESITEILHOC TH

TH

OIIK-1.9 He Bmaaeer | Umeer 3HaeT 3uaer  Ha | Pepepamui
PerieHue 3HAHUSIMU B | TIOBEPXHOC | METOAOJIOT | BBICOKOM ( ‘)Ofc”aabl)’

obacTu THBIC 151%0) OBHE Reitc-3a0anus
HHKCHCPHO yp Tecmuposanue,
) METOJIOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | o e

1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosme-
TeoMeTprace Hay4HOTO 15044 NPUHLUIIBI | HAYYHOI'O JibHble)pabomul
CKHUX 3al1a9 | rjo3gaHus, | HAYyYHOTO | U MO3HAHUs, | Ycmublii onpoc
rpaguueck MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
UMH u NPUHIUMIIBI | aHANIM3a U | U
crocoGamy | MEXaHU3MBI | U CUHTE3a MEXaHU3MBEI

aHanmW3a W | MEXaHW3MBI | HHGOpMAIl | aHaTu3a |

CHUHTE3a aHajgu3a W | UM B | CHHTE3a

uH(popmal | CUHTE3a oOnacTu uHpopmary

un B | uH(popMmaly | mpodeccuo | uu B

obactu 1705 B | HAJIbHOM obOmacTu

npodeccuo | obmactu nesTeabHOC | mpodeccro

HaJIbHOM npodeccuo | Tu HaJIbHOU

JESITEILHOC | HAJTbHOM JESITECILHOC

TH JESITCILHOC TH

TH

OIIK-1.10 | He Bnazeert | Umeer 3Haer 3Haer  Ha | Pepepamut
Owenka 3HAHUSMU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM ;?e";”c_‘;‘;g’é”i .
BO3IEHCTBH o0nacTu THBIE UI0 YpOBHE Tecmuposare,
;{ METOJO0JIOT | 3HAHMS HAYYHOTO | METONONIOT | koo e

1704 METOJIOJIOT | O3HAHHUA, | IO (camocmosime-
TEXHOTCHH HAy4YHOTO | UM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
bIX MO3HAHUS, | HAYYHOTO | H MO3HAHUs, | Ycemueiu onpoc
(dhaxkTOopoB MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
Ha u NPUHIUIBI | aHaJI3a U | U

MEXaHHU3MBI | K CHUHTE3a MEXaHU3MBI




VTHKaTOpBI YpoBeHb OCBOCHUS o
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- I _— Cpl.;ﬁ;lzzggoe
KoMIeTeHuy | hHo L. | embHo (cpemumii) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
COCTOSIHUE | aHaliu3a U | MEXaHW3MbI | uHQOpMAI] | aHaM3a U
OKPYKaroI1| CHHTC3a aHallu3a H | U1 B | CHHTC3a
eit cpesbl uHdopmall | CHHTE3a obnactu uHpOopmaIg

1701 B | uH(popMan | mpodeccuo | uu B

obactu 1705 B | HAJTbHOU obactu

npocdeccuo | obnactu nesTenpHoC | mpodeccno

HaJIbHOU npodeccuo | Tu HaJIbHOM

NeATENIbHOC | HAJTbHOMN JIeATEIIBHOC

TH JEATEIIBHOC TH

TH

OIIK-1.11 | He Bnaneet | Umeer 3Haer 3uaer  Ha | Pepepamui
Omnpejenen | 3HAHUSMU B | [IOBEPXHOC | METOJIOJIOT | BBICOKOM g:;’_igg%” »
He obnactu THBIC 1710 YpOBHE Tecmuposanue,
XAPAKTEPHC METOJI0JIOT | 3HAHMS HAYYHOTO | METOTOTIOT | o e
o 17011 METOJ0JIOT | IO3HAHUS, | HIO (camocmosme-

Hay4HOI'O 15044 NPUHLUIIBI | HAYYHOI'O JIbHble)pabomol
HPOLECCOB | rjo3Hanmst, | HAYYHOTO | H MO3HAHUs, | Ycmublii onpoc
paclpesicsi€ | MPUHUMMBI | IO3HAHUSA, | MEXAHU3MBI | IPUHLIUIIBI Oxsamen
HUS, u NPUHIUMIIBI | aHANIM3a U | U
npeoGpasos | MCXaHU3MEI | U CUHTE3a MEXaHH3MBbI
P— aHaNMW3a W | MEXaHW3MBI | HHGOpMAIl | aHaIu3a |
Jenonbsopa | CHHTE3a aHajgu3a W | UM B | CHHTE3a

uH(popmal | CUHTE3a oOnacTu uHpopmary
HUA un B | uH(popMmaly | mpodeccuo | uu B
JICKTPUICC | obmacTu 17071 B | HAJILHOM obnactu
KO npodeccuo | obmactu nesTeabHOC | mpodeccro
SHEPTUM B | HAJILHOM npodeccuo | TH HaJILHOM
snexTpudec | ACATENBHOC | HATbHOM JeSATEIIbHOC
xux nemix | A JESATEIIBHOC TH

TH
7.3 TunoBble KOHTPOJbHBbIE 3aJaHUsl WJIM HWHbIE MAaTePHAJIbI,

Heo0XoAUMBbIe ISl OLEHKHM 3HAHWI, YMEHHMH, HABBIKOB, XapPaKTEePHU3YIIIUX
Tanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITIOII BO

KOHTpoJIb OCBOCHHS JUCIUILINHBI « XUMUSD MPOBOIAUTCS B COOTBETCTBUU C
[Tn Kyol'AY 2.2.4 «DoHO oyerouHbix cpedcmey MO BUAAM OIICHOYHBIX CPEICTB
3 TaONMIBl 7.2: KEWCHl, KOHTPOJbHBIC 3aJlaHMs, TCECThI, TeMbl pedepaTon
(mokJ1aoB), U T. 1.




Tekymuii KOHTPOJb MO JWCUHUIUIMHE «XUMHS»  NO3BOJSAET OLEHUTh
CTENEHb BOCHPUSITHS y4eOHOro Marepuasia U MPOBOAMUTCS AJISI OLEHKU 3HAHUHU,
YMEHHM, HaBbIKOB M OIbITA JICITEIBHOCTH, XapaKTEpU3YIOLIUX  OTallbl
dbopmupoBanus komneTeHui B mpouecce ocsoenus: OIOIT BO

Texymuii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TEMaTHUYECKUH (10 UTOTam
U3Y4YEHUS ONpPENENICHHbIX TEeM JUCIHUIUIMHBI) W pyOekHbI  (KOHTPOJIb
OTIPEJICTICHHOT0 pa3jiesia WM HECKOJIbKUX Pa3ieioB, Mepe]] TeM, KaK MPUCTYIUTh K
U3YYEHUIO O4YEepEIHOM YacTh ydyeOHOro wmarepuana). Pe3ynabTaThl TEKYLIErO
KOHTPOJISI UCTIOIB3YIOTCS TIPU MTPOBEJCHUU MPOMEKYTOUHOM aTTeCTaIlUu.

Keiic-3aganus

Keiic-3aganue mo Teme Ne 1. «OCHOBHBIE 3aKOHBI ¥ IOHATHSA XUMMID)

Onpenesenue maccoBoii 104m okcuaa meau (11) B kapoonare
ruapokcomenu (I1)

PeakTuBbl U oGopynoBanue: tnopomok coiau (CUuOH),COs, dapdopoBsrit
TUTENb,  TUTENbHBIE  IIUMIBI,  MydenbHas  Me4Yb, IKCUKATOP,  BECHI
TEXHOXUMHUYECKHE.

Boinosinenue pa6orbl. DapdhopoBbIi THUredb IMYCTOM U B3BEUICHHBIM
npokanute B Myderse 10 MOCTOSTHHON MacChl TPH TeX K€ YCIOBUSX, PU KOTOPHIX
MpEANoiaraeTcsi MPOKAINBaTh CoJib. [IpelHa3HAaYeHHBId Mg MPOKAJIWBAHUS
TUTEJIb BO3BMUTE THUTEIBHBIMHM HIUMIAMHU 32 Kpall U MOMECTUTE B MYy(eTbHYIO
neub. [Tocie 25-30 MuH npokanuBaHus TOCTAHBTE €ro U3 NEYHU, JAUTE OCTHITh Ha
aucTe acbecta W mepeHecutre B dKcukarop. llocmegHuil 3akpoiiTe KpBILIKOW
cnycms -2 mun, iHa4Ye TIPU OXJIAKJICHUH B SKCUKATOPE CO3HACTCS pa3psyKEHUE U
KPBIIIKY OyAE€T TPYAHO OTKPbITh. OXJaauTe TUTeb B IKCUKATOPE JO KOMHATHOM
TeMIepaTyphl U B3BEChTE HA aHAJTUTUYECKUX Becax.

B mnpenBaputrenbHO B3BELIEHHBIM W JOBEACHHBIA J0 ITOCTOSHHOM MAacChl
TUTENIb TIOMECTUTE HABECKY MpUOIM3uTeNbHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),COg3, Turens ¢ coJIbIO MOMECTUTE B MY(EIbHYIO T€Ub W MPOKAIUTE B
teuenne 10 mun npu Temnepatype 350—400 °C. Korga niBet HarpeToro BemiecTna
U3MEHUTCS 10 YEPHOTO, IIUIMIAMU TIEPEHECUTE THUTEIb B HKCHUKATOP A
OXJIQXJICHHUS 10 KOMHATHOM TeMIepaTyphl.

3aTeM B3BECHTE TUTENIb C COJICPKUMBIM Ha TEX KE Becax.

[IpoBeauTe KOHTPOIBHBIA OMNBIT. J[JII 3TOTO BHOBBH MPOKAJIUTE THUIENIb C
COAECPKUMBIM B TeueHue 10 MUH, OXJIAAUTE €r0 B DKCUKATOpE U B3BechTe. Ecnu
pacxokjeHue Mo macce cocrapisier He Oonee 0,02 T, cuMTaeTcs, 4YTO COJIb
pazioxuiach  TMOMHOCTBIO. Eciam  pacxoxkjaeHue — Oojbliiee,  MOBTOPUTE
poKaJMBaHUE oOpasiia.

3anucv danHvix onvima.

1. Macca turasa my, T

2. Macca Turis ¢ BEmEeCTBOM My+comn, I

3. HaBecka coi Mo, T.



4. Macca TUIJIs ¢ BEIECTBOM (110CIIe IIPOKATUBAHMA) M'ricom, T.

5. Macca BelecTsa 1nocjie NpoKatuBanus Mcom, T.

PaccuuTaiiTe Mo moay4yeHHbIM JAHHBIM COAEpKaHUE MPOAYKTa Pa3oKEeHUS B
OCHOBHOM BEILIECTBE, a IO POpMYyJie BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHHE.

® = M(CuO)/m((CuOH),CO3), B momsix enuHUIBl WK B % TMPOIICHTAX,
(ymHoxwuB Ha 100).

Boruucinre a0COMIOTHYI0 M OTHOCUTEJILHYI0 OIIMOKH oONpeae/ieHusl.
Cnenaiite BLIBOABI IO padoTe.

KOHTpOJILHbIe BOIIPOCHI

1. OnuHAKOBO JIM YKCII0 MOJIEKYI: a) B 1 T Bogopoaa u B 1 T kucioposa; 6) B 1
MOJIb BOJIOpoAa U B 1 Mok Kucnopoa?

2. Kakue BemiecTBa Ha3bIBatoTCA JanbToHuaaMu? [IpuBenure npumepsl.

3. UTo o3HaAYaeT MOHATHE «MOJSpHAs mMacca BeliecTBa»? BruucianTe MOJISpHYIO
Maccy TUIPOKCHUIA KAIbIIHS.

4. Chopmynupyite claeacTBUs U3 3aK0OHa ABOTaJIpoO.

5. Uto Takoe aTom, MoJiekyna? YTo Takoe MpoCTOe BEUIECTBO, CIOKHOE?

6. Jlaiite GopMyITHPOBKY MOHSATHIO «XUMUYECKUN HIKBUBAJICHT.

7. Onpenenute MoJsipHble Macchl skBuBasieHTOB: N2O, PCls, H,S.

8. Omnpenenute MOJSPHBIE MACChl HSKBUBAJICHTOB KHCJIOT M OCHOBAaHWI B
CIIEIYIOUIUX PEAKIIMIX:

a) HNOj3 + Bi(OH); = Bi(OH),NO3 + H,0;

0) H.S + NaOH = NaHS + H,0;

B) H3PO, + Ca(OH), = CaHPQO, + 2H,0

9. CdopmynupyiiTe 3aKOH SKBHUBAJICHTOB, HAMUIIUTE €ro MaTEMaTHYE€CKOe
BBIpaXKEHUE.

10. Uto Takoe «3KBUBaJIEHTHBIN 00bemM»? Kakue 0O0beMbI MpHU H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KUCIIOpOJa, okcua yriepoaa (IV), ammuaka?

Keiic-3ananne no reme Ne 1 «Kiiacchl HeOpraHm4ecKux coeMHEeHUin»

Onpbit. IlosryyeHne cpeqHux cosie

a) PeakTuBbI: pactBop xyopuma Oapusi 1 H., pacTBop cyibdara Harpus 1 H.,
npoOHupKa.

Hanute B mpobupky 3-4 kamiam pactBopa xjiopuaa Oapusi, no6aButh 3-4
KaIluTu pacTBopa cyibdara U HaTpusl.

0) PeakTuBbL: pacTBOp Cynb(hara Mem 1 H., IIMHK METAUTMYECKHH, POOHpPKA.

Hanute B npobupky 3-4 karau pactBopa cyibhara Meau, OpoCUTh KycO4eK
IIUHKA.

B) PeakTHUBBI: HACBIIIEHHBIA PACTBOP THIPOKCH 1A KATIBIUS, OKCH]T yTIepoaa
(IV), anmapar Kurnmna

Hamute B mnpobupky no 1/3 oObema pacTBOopa TUAPOKCHIA KaJbLIMs
(u3BeCTKOBas BOJIA) U MPOIMYCTUTH Yepe3 Hero okcua yriepona (1V) (yrimexkucnbrii
ra3) u3 annapara Kurma 10 nosiBjieHus: MyTH.

3aganme. 3anuchb JaHHBIX ONBITA.



1) OT™meThTe U3MEHEHHUSI B IPOOUPKAX B XOJI€ MPOBEACHUS OIBITOB.

2) Hanummure ypaBHEHHS XUMHYECKHMX pEaKUuid, TMPOTEKAIOIIUX B
npoOupKax.

3) [lox xax0¥i U3 peakiuil yKa)KuTe MPU3HAK peakiuu (Hampumep, Oenblit
0Ca/I0K, 00ECIIBEYMBAHKE U T.I1.)

4) HazoBuTe Bce MPOIYKTHI PEAKIIMH, 32 UCKIIOYEHUEM BOJIBI.

5) Cdopmynupyiite BBIBOA: pEAKIMIMH, MEXKIy KaKUMH KJlacCaMu
HEOPraHUYECKUX COCAMHEHUN MOKHO MOIYYUTh CPETHUE COMU?

KonTpoJsbHbIE BONIPOCHI
Hanumwure ypaBHeHUs peakiuii, C MOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJIEAYIONINE TPEBPAICHNUS, MPOAYKThI PEAKIIU HA30BUTE:

1. CO; — CaCO; — CaO — Ca(NO3), — Ca SO4

2Fe203 — F€2(804)3 — FG(OH)3 — FeOHClz — F€C13

3. SOz — SOg — HzSO4 — Ca(HSO4)2 — CaSO4

4. K —- K;0O —- KOH — KHCO3 — K,CO3

5. Al — Aly(SO4); — Al(OH); — AI(OH),Cl — AICl,

6. BaO — Ba(OH); — BaOHNO; — Ba(NOs), — BaSO,

7. Fe(OH); — FeCl; — Fex(SO4); — Fe(OH)s — Fe(OH),Cl
8. Ca — CaO — Ca(OH), — Ca(NOj), — CaCOs

9.Zn — ZnCl; — ZH(OH)Q - (ZHOH)2804 — ZnSO4

10. Na,O — NaOH — NaHSO, — Na,SO, — NaHSO4
11.P — P205 — Ca3(PO4)2 — H3PO4 — KzHPO4

12. MgO — MgC12 - Mg(OH)z —>MgOHN03 —>Mg(N03)2
13. ZnO — ZnSO4 — Zn(OH); — NaZn0O; — Zn(OH);

14. H3PO4 — P205 — Bag(PO4)2 — H3PO4 — Ba(HZPO4)2
15 CuO — CuClz — Cu(OH)z — (CuOH)3PO4 — CU3(PO4)2
16. Ba — BaO — Ba(OH); — BaOHCI — BaCl..

17.P — P205 — H3PO4 — NaH2PO4 — N33PO4

18. Fe—Fe;03+HCl —»X—Fe(OH)s"s Y—Fes(SO4)s.
19.P —>P205—>H3PO4—>Ba(H2PO4)2—>B&3(PO4)2+ H,SO,—?

20. K—KOH—KHCO3;—CaCO3;—Ca(HCO3), 5 ?

Keiic-3aganne no reme Ne 2 «OCHOBbI XUMHY€CKOH TEPMOIMHAMUKH)

(OHepreruka XMMHYECKHUX MPOLIECCOB)
A) Onpene/ieHre HANPABJIEHHOCTH NMPOTEKAHUS MpoLecca
1. Vcnonb3ys cripaBOYHbIE JaHHBIC TAOJHUIIBI, OMPEETUTE N300apHBINA TETIOBOM

> pext AH 295 XUMUIECKOM PEaKIMU BALIEr0 BapUaHTa

CoHam+ 3021y 22CO0x51 + 2H20 )



Cnenaiite BbIBOJ O BbIJIeJ€HUM WIH NOIJIOIIEHUM TeEIJIOTHI B TMpolecce
peakuuu.

2. Ompenenure uszmeHenue sHTpormu ASlyg B XOme XHMMHUECKOH pPEakKIuH,
NpOTEKAIOMIEH TpU CTaHAAPTHBIX YCIOBUSAX B HJCATBHOM Ta3000pa3HOM
coctosaun. OObscHuTe 3HAK u3MeHenuss ASYg; B pesyabTare HaHHOIA
peakium.

3. Onpenenure usMenenue sHeprun ['nooca AG%ogg B X016 XMMHUECKOH peakuuy,
WCITOJIB3YsI CTIpaBOYHBIC AaHHBIC Tabmuibl. [1o 3HaKy m3MeHnenus sHepruu [ mbOca
AG%g3 caenaiite BBHIBOA 0 BO3MOKHOCTH CAMONPOH3BOJLHOIO NPOTEKAHMS

peakumu.
Tabmuna CtanaapTHbIC 3HAYCHHS TEPMOTUHAMUYCCKUX BEIMYNH HEKOTOPHIX BEIIECTB
BemectBo | CocTosiHue AH%%05 KkDoic AGe e S%gs.  Jx/MonbK
MOJb MOJb
CoHz r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2H4 r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHg4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 xK -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H> r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Cl2 r 0,000 0,000 222,950

b) «Onpenesienne TenioBoro 3gp¢exkra nmpouecca pacTBOPEHUs
NHsNO3»

O6opynoBanne u matepuaibl. 1. Hurpat ammonuss NH4NO3. 2. Crakans
(250-300 mu). 3. TepmoMeTp, YKpETUICHHBIH B IITATHBE.

BoinosiHenue. B crakaH Haselite HEMHOro BOAbl. ONyCTUTE TEPMOMETP,
MOTPY3HB €ro MApUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPUCTAJUIOB HUTpAaTa aMMOHHMS. TepMOMETp MOKa3bIBAET CHIBHOE IOHUKEHUE
TEMIIEPATYPBI pacTBOPA.

NH4N03(KP) + nH>,O = NH4NO;3-nH,0.

3ananme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopeHust
NH4sNOs,



Keiic-3ananue nmo reme Ne 2 «3aBUCHMOCTb CKOPOCTH XMMHMYECKOM
peaKkuyu oT pa3jau4HbIX GaKTOPOB».

OmnbIT 1. 3aBHCHMOCTD CKOPOCTH PeAKIIUMN
A) OT KOHIIEHTPAUUM Pearupyliuinx BeuecTn

PeakTuBbl M 000pyIOBaHHMe: PACTBOP CEPHOW KHCIOTHI 2 H., PacTBOP
trocynbdara Hatpus (NaS:03) 1H., AUCTHIIMpOBaHHAS BOAA, YETHIPE MEPHBIC
POOUPKH, KareIbHUIIB! WIIA MTUTIETKH, CEKYHIOMED.

Tuocynedar HaTpusi pearmpyer C CEpPHOH KHCIOTOW IO CIEAYIOMEMY

YPAaBHEHUIO PEAKIIUH:
Na,S,03 + H,SO4 = Na,SO4 + SO, + H,O + Sl

[Ipy3HakoM MpoTEKaIleld peakuud SBIAECTCS O00pa3oBaHUE MYTH IpHU
BBIIIAJICHUM CEPBI B OCAJIOK.
JI1st npoBeieHUs ONbITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PABHBIE OOBEMBI

pPacTBOPOB THUOCYJIb(paTa HATPUS PA3IMUYHON KOHIICHTPAIUH, JJI 3TOTO0 BHECUTE B
npoOupku 4, 6, 8 u 12 kanens THOCYNb(aTa U J0BeIUTEe 00beM B Mpodupkax 10 12
Karelb, J00aBUB B KaXKIyI0 BOJY, Kak yka3zaHo B Tabmuie 1.

3atem B 1-10 mpoOupKy 106aBbTe 1 Karumo cepHOM KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB CcekyHaoMmep. I[Ipocnmeaure, 4TOOBI Kamiigs HE IMoNajga Ha CTEHKHU
POOUPKH.

Kak ToJIbKO MOABUTCA MYTh, BBIKJIIOUUTE CEKYHIOMED, U 3aHECUTE PE3YJIbTaT
B Ta0umy 1.

[ToBTOpHUTE ONBIT C 2, 3 U 4-1 MPOOUPKAMH.

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TaONUIly JaHHBIE, MPOBEICHHBIX UCCIIEIOBAHMM

Tabnuna - JlanHabie omnbITa

Ne KonnuectBo kanens Ob6mee | OtHocuTens- | Bpems OTtHocutenb
po- YHCIIO | Has KOHIIEHT- | TIOSIBJICHHUS | Hast CKOPOCTh
Oupku Pacteop | H20 | PactBop | ooy panus. MYTH, peakuuu
Na2S203, t, cex
Naz5203 H2504 V o6, C 1/t, cex™
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) Paccunraiite OTHOCUTEIBHYIO TPAKTUYECKYIO CKOPOCTH PEAKITUH IS
Kaxaoro ciydas (1/t), 3Hast Bpemst peakiuu. 3aHecuTe B TaOJIHILY.



3) PaccuuraiiTe OTHOCUTEIBHYIO KOHIIEHTPALIUIO THOCYIb(aTa: MpuHUMAs
KOHIICHTPAIUIO B IepBOH pooupke ¢ 4-s KarmsiMu Cory = 1, ¢ 6-10 KarmmsaMu — Copy
= 1,5 u 1.1. 3aHecuTe JaHHBIC B TAOJUITY.

4) Tloctpoiite rpaguk 3aBUCUMOCTH OTHOCUTEIBHOM MPAKTHUECKOW CKOPOCTH
peakiuu OT OTHOCUTEIHHOU KOHIICHTPAIIUN THOCYJIh(haTa HaTPHsl, OTKJIAIbIBAS
srHavenus 1/t mo ocu X 1 Copyy. 0 OCH Y.

5) ChopmynupyiiTe BHIBOJ 0 3aBUCUMOCTH CKOPOCTH PeaKI[U OT
KOHIIEHTPAIIMU THOCYJIb(aTa HATPHS NP TAHHBIX YCJIOBHSX.

OmnbIT 2. 3aBHCHMOCTH CKOPOCTH PEAKIIUN OT TEMIIEPATYPbI

N3yunte Ha mpuMepe peakuuy B onbITe 1.

Boinosnenue. s 3Toro B TepmocTtar ¢ Temmeparypoi Ha 10 °C Bwime
KOMHATHOM TeMIepaTypbl MOMECTUTE 2 MNpOOUpKU: OnHYy C¢ 4 KamussmMu | H
pacTBopa THOCyJb(aTa HaTpUus U § KaIlUIIMH BOJIbI, B APYTYIO — C OJAHOM Karjieu
cepHOIl kKucioTel. Yepe3 5 MUHYT cMelIaiiTe coaepKUMoe MpoOUPOK U OTMEThTE
BpeMsI MTOSIBJICHUSI MYTH.

[ToBTOopuTe omeiT mpu Temmeparype Ha 20 © u 30 ° Bpimle KOMHATHOM
TEMIIepaTyphl.

3aganme. 3anuch JaHHBIX ONBITA.

Pe3ynbrarel BHECHTE B TaOJIUILy U IOCTPONTE IpadrK 3aBUCUMOCTU CKOPOCTH
peakumu oT Temneparypsl. Paccunraiite 3HaueHUE IPAKTUYECKOTO
TeMIiepaTypHoro koadduirenTa, ucnonb3ys npasuwio Bant-T'ododa.

OnbiT 3. BiausiHue nNpUpPoOABI PpearupyrwIIMX BelleCTB HAa CKOPOCTH
XHMHYECKOH peakuuu

Boinosnenue. B 1se npo6upku npuieiite mo 2 cm® pactopa KMnOy u 2-3
KaIlid pacTBOpa CEPHOM KUCIOTHI. 3aTeM J00ABHTE B MEPBYIO —
cBexenpuroToBineHHbIN pacTBop Na;SOs, a Bo BTopyro NaxSOy,

3apanme. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOW MTPOOUpPKE
IPOUCXOAUT U3MEHEHHE OKpackH pacTBopa. ChopMmynupyiTe BbIBO O BIUSHUU
IPUPOJIbI PEArHPYIOIIKX BEIIECTB HA CKOPOCTh XUMUYECKOW PEAKIIIH.

BobinosiHuTe pacueTHoe 3agaHue 1no reMe « CKOpoCcTh XUMHUUECKUX PEAKIIUID

ATMOC(epHbIe 3arpsA3HEHHs IOCTENIEHHO YHUUTOXAIOT 3alIUTHBIA 030HOBBIN CII0M 3eMIIu.
O30HOBOMY CJIOI0 YTpOXKalOT, MOCTyHAloMe B arMochepy GTOPUPOBaHHBIE U XJIOPUPOBAHHbIE,
yrieBogopoasl — (peon, Hanpumep CCIF, CCloF2, CCIF3. OHu xumudeckd CTaOWIIBHBI B
HIDKHUX CIIOSIX atMoc(epsl, HO B cTparocdepe moJ IeicTBUEM yIbTpadruoIeTOBOTO U3IyUEeHUs
ConHua pa3pymaroTcsi, BbIIESIS aTOMapHbIN XJIOp, MOCIE YEro HAUYMHAKOT MPOTEKATh PEaKLuu
B3aMMOJEMCTBHSI aTOMAapHOTO XJopa C O30HOM. Paccuumatime cKopocmv maxou peaxyuu ¢
0bpazoeanuem KUcCiopooa U MOHOOKCUOA XJopa, eciu udepe3 15 c¢ nocie Hayana peaxyuu
MoaapHas Kouyenmpayus o3ona oviia 0,3 monv/n, a uepe3 35 ¢ om nauana peakyuu cmand
pasna 0,15 monv/n.



Keiic-3aganne mo teme Ne 2
«Xumnueckoe papHosecue. llpunuun Jle lHlarease»

OmnbiT 1. CMeneHue XUMIUY€CKOTO PABHOBECHS B 3aBHCHUMOCTH OT
KOHUEHTPAUMH MPOAYKTOB U MCXO/HBIX BellleCTB, IPH B3aUMOeiiCTBUMN
xjopuaa xesae3a(lll) c ponanuaom kanus

Oo0opynoBanne u marepuaJibl. 1. UeTsipe KOHWYECKHE TpOOHpKH. 2.
[Munetku. 3. bensrit sxpan. 4. Xmopux xenesa (111) FeCls 0,0025 1. 5. Ponanwn
kamuss KSCN 0,0025 nu. 6. Xnopun kamus KCI (kpucrammmueckuit). 7.
JuctunnupoBaHHast BOja.

BobinosiHenue padorbl. B yeTbipe kKoHMYECKHEe MPOOMPKH BHecUTe 1o S5-7
karnenb 0,0025 H. pactBopoB xjopusa xkenesa (I11I) u pomannna kamus. PactBopsl
pa3MelanTe CTEKISIHHOW MaJIOYKOMl M MmocTaBbTe B WTAaTUB. OOHY IpOOUpPKY C
MOJIyYEHHBIM PACTBOPOM COXpPAHUTE J/JI CPAaBHEHUs pe3yJlbTaTOB oOIbITa. B
OCTaJIbHbIE TPOOUPKU A00aBbTE CIEAYIOIIME PEAaKTHBBI: B MEPBYIO - | Karuiro
HACBIIIEHHOTO pacTBopa xjiopuaa »xeneza (III), Bo Bropyro - 1 kamio
HACBIIIEHHOI'O PACTBOpA POAAHUIA KU, B TPETHIO - HECKOJIBKO KPUCTAIIMKOB
xyiopuzna Kanud. CpaBHUTE MHTEHCHBHOCTh OKPACKM IIOJIYYEHHBIX PacTBOPOB C
MHTEHCUBHOCTBIO OKPACKH 3TAJIOHA.

3anuch AaHHBIX ONbITA. 3allMIIUTE CBOM HAONIOACHUS MPHU MPOBEACHHUU
pabotel. CocTaBpT€ YpaBHEHHE COOTBETCTBYIOIIEH OOpaTMMOW peakuuu u
HAITMIINTE BhIPAKEHNE KOHCTAHThI PABHOBECHSI.

1. Kakwue BeliecTBa HaXOASATCS B UCCIIEAYEMOM PacTBOPE MPU paBHOBECUU?

2. Kakoe BeliecTBo NpuAaeT pacTBOPY KPacHy OKpacky?

3. Kak wu3MeHseTcs WHTEHCHBHOCTH OKpAacKd pacTBopa M, B KaKOM
HaIpaBJICHUM CMEIAETCsS pPaBHOBECHE JaHHOW pPaBHOBECHON CHUCTEMBI MPHU
nobasienuu: a) xnopuna xenesa (I11); 0) pomanuaa kanus; B) Xjaopuaa Kaius?

4. Kak Wu3MEHSIOTCA TPU DJTOM B KaXIOM CiIydae KOHIICHTPAIMH
KOMITOHEHTOB PaBHOBECHOM CHUCTEMBI a) pofaHua; 0) XJIopuaa Kalus; B) XJIOpUIa
xene3a (III); r) pomaHuga kanusi MO CPaBHEHUIO C MX KOHLEHTpAUUSIMU TNpU
YCTaHOBJICHUH MIEPBOHAYAIBHOTO PABHOBECHS?

OmnbIT 2. Biausinue TeMIepaTypbl Ha CABUI XUMHYECKOI0 PABHOBECUA
PeakTuBbl M MaTepuagbl: HoAHas BOJA, pacTBOpP Kpaxmana, HTpOOUpPKH,
CIIUPTOBKA, JIep>KaTellb.

Boinosinenue pa6orbl. Hanelite B aBe mpoOupku mo 3 cm® HoaHOU BOABI U
no0aBbTe B KaXKAYI0 U3 HUX Mo 1-2 kamu pactBopa Kpaxmana. Harpeiite onny u3
npobupok. CpaBHUTE OKPACKYy.

3amanue. VYKaXWTe€ HANpaBICHUE CIBUIa XHWMHYECKOTO PABHOBECUS IIpHU
MOBBIIICEHUH TEMITEPATYPhl U 3HAK TEIJIOBOTO 3P deKTa peakivi.



KonTpoabHbIe BONPOCHI

1. UTo mokKa3bIBAET CKOPOCTh XUMUYECKOW PEAKIIUU?
2. Chopmynupyiite 3akoH aercTByromux Macc I'ynpabdepra u Baare.
3. HanummuTe KMHETHYECKUE YpPaBHEHUS CKOPOCTEH NpsiMOil M1 oOpaTHOM peakiuit
Il XHUMHYECKOTO Ipoluecca:

4NH3(F) + 502@)— —= 4NO(F) + 6H20(>K)
4. Kak ynraercs npasuio Bant-I'odda?
5. Uto moka3pIBaeT TeMIepaTypHbId KOA((GUIIMEHT ¥ peakiuu?
6. Uto Takoe «3Heprusi akTUBALIUI 7
7. Ykaxute (HaKTopbl, OT KOTOPHIX 3aBUCUT KOHCTAHTa CKOPOCTH PEaAKIIHH.
8. Kakue peakiuu Ha3bIBalOTCS KaTATUTUYECKUMU?
9. Uro Takoe karanuzarop? Ilepeuncnure BUIbI KaTaau3a.
10. Bo ckoibKO pa3 U3MEHHUTCSI CKOPOCTh MPSAMOM 1 0OpaTHOM peakiivii B CUCTEME:
2 CO) + Oy == 2 COyry ecu 00bEM ra30BOI CMECH YMEHBIINUTD B TpH pasza? B
KAaKyH0 CTOPOHY CMECTHUTCSI PABHOBECHE CUCTEMBI?

Keiic-3aganmne no teme Ne 3 «Ctpoenue atoma. [leprnoanyecknii 3aKoH
u nepuoanueckasi cucrema JI. U. MenaeseeBa

IIpakTnueckasi padora mo teme Ne 3: Crpoenne aroma. IIporao3uposanue
XUMHUYECKHX CBOMCTB 3JICMEHTOB U UX COCAMHEHHH

eanb 3ansaTHA

1. IIpoBepuTh UMEIOLINECS Y CTYIEHTOB TEOPETUUECKUE 3HAHUS O CTPOEHUU
aToma.

2. HayuuTh ompeAensaTh YUCIO AJIEMEHTAPHBIX YaCTHUI[ B aTOMaxX KaxKJI0ro
AJIIEMEHTa, MPUHAMJICKHOCTh UX K METaJUIaM WJIM HEMETaJUIaM.

3. Hayuuts n3o0paxarb cTpoeHHe aToma ¢ oMol ¢popmyssl Koccens,
AIEKTPOHHOM (hOpMYJIBbI U TpaPUUECKOM IIEKTPOHHOU CXEMBI.

4. IToMo4b MOJYYUTh MPAKTUUECKHUE HABBIKW OMPEACICHUS:
- CTCIICHEHW OKHCJICHUS aTOMOB;
- HanmucaHus (QOPMYJ COOTBETCTBYIOIIUX OKCHUIIOB, THAPOKCHUIIOB, JETYyUUX
BOJIOPOJIHBIX COSMHEHUH (TIPU UX HAITUYUN);
- XapakTEePUCTHUK  (PU3NUYECKHMX W XUMHUYECKHMX CBOWCTB DJEMEHTOB M HX
COEMHECHUM.

IMpumep. CocTaBbTe NEKTPOHHYIO U AJIECKTPOHHO-TpaPUIECcKyro hopmMyTy
AJIEMEHTAa C TMOPSAKOBBIM HOMEpOM 24 U [HaillTe MOJHYI XapaKTEPUCTUKY
AIIEMEHTA.

Pemenne. 1lo nmopsakoBomy HOMEpy 3aKiIFo4aeM: B aToMe 24 3JIEKTpOHa.
JIaHHBIN BJIEMEHT - XpOoM. DJIEKTpOoHHAas (popMyia UMeeT BUI:

15225%2p®3s23p®3d°4s!

DNEeKTPOHHOM (opMmysie Xpoma COOTBETCTBYET CIEIYyIOIIas 3JIEKTPOHHO-
rpaduueckas cxema:
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XapakTepucTruKa aToMa XpoMa

1. Cr — merai, d — siiemMeHT.

2. Banentusie cocrosaus: | - VI.
3. Bo3moskHbie cTennenn okuciaenus: 0, +2, +3, +6.
Cr’-28 -»Cr*2  Cr%-3e —»Cr* Cr%- 68 —»Cr*®

XpoM MpoSIBIISIET BOCCTAHOBUTEIbHBIE CBONCTBA.
4.Xpom 00paszyeT KUCIOPOIHbBIE COCAMHEHHUS:

Oxcuapl CrO Cr,03 CrOs;
I'uapokcuaer  Cr(OH), Cr(OH)3 H,CrO,
Hs;CrOs H,Cr,07
OCHOBHBIC am(doTepHble  KHCJIOTHBIE
CBOMCTBa CBOMCTBa CBOMCTBa

CTEIICHb OKHUCJICHUA YBECIIMYUBACTCA

—

IIpumep. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBAa OKCHUJIOB U
THIPOKCUIOB OT CTETIEHU OKUCJICHHUS aTOMOB 3JIEMEHTOB, WX oOpasyromux? Kakue
TUAPOKCUIBI Ha3bIBatOTCA aM(oTepHbIMU (aM@oauTamu)?

Pemienne. Eciin  27€MEHT NPOSIBISET NEPEMEHHYIO CTEIIEHb OKUCIEHUS U
o0pa3yeT HECKOJbKO OKCHUJIOB U THAPOKCUIOB, TO C YyBEIUYECHUEM CTEIICHU
OKHCJICHUSI CBOMCTBA MOCJIEIHUX MEHSIOTCS OT OCHOBHBIX 4epe3 aM(oTepHbIe K
KUCJIOTHBIM. OJTO OOBSCHACTCS XapaKTEPOM HJICKTPOJUTUUECKON IUCCOLMAIUN
(woHm3aruu) tuaApokcuaoB DOH, koTOpas B 3aBUCHMOCTH OT CPaBHHUTEIBLHOMN
MIPOYHOCTH | MOJSIpHOCTH cBs3elt D-0O u O-H mokeT mpoTekaTh 10 IBYM THIIAM:

DOH; == 2"+ OH™ no Tuny ocrosanii (I)

S0H ==H'+ 30" mo Tumy kucrnor (II)

Ecmu mpounoctu cBszeit O-H m D-O OAu3Ku MW paBHBI, AUCCOIAAIIHS
TUAPOKCHA MOXKET oJHOBpeMeHHO mpotekath U no (1) u mo (IlI) Tumam. B stom
cinydae peub uaET o0 amdOoTepHBIX dJeKTpoiauTax (amdonaurtax), HampuMmep st
Cr(OH)gﬁ

Cr¥ + 30H == Cr(OH); = H3CrO3 == 3H"* + CrOz*

B xucnoii cpene amponut nposiBiseT OCHOBHOM XapakTep, a B IIEJTOYHON
Cpelle — KUCIIBIA XapaKTep:



Cr(OH)s + 3HCI = CrCls + 3H,0
CF(OH)3 + 3NaOH = Na3;CrO; + 3H,0

Ipumep. Vcxoas u3 MONOKCHHUS dJEMEHTa B IEPHOANYECKON CUCTEME H
CTPOCHHMSI €T0 aTOMa, JaiTe MOJHYI0 XapaKTEPUCTUKY MapraHiia u Opoma.

a) COCTaBbTE DIICKTPOHHBIE M DIICKTPOHHO-Tpadudeckue (Gpopmyssl aTOMOB
DJIEMEHTOB;

0) ompenenuTe, K KAKOMY JJICKTPOHHOMY CEMEUCTBY OTHOCSTCS JaHHBIE
DJIEMEHTHI;

B) OTPEIEINTE BO3MOKHBIC BaJICHTHBIE COCTOSIHUS;

T') ONIPEAEIIUTE BOBMOXKHBIC CTCTICHH OKUCIICHNS,

J) HaANUIIATE BO3MOXKHBIE BOJOPOJHBIE W KHUCIOPOAHBIC COCAMHEHUS,
OTIPEIETUTE UX KUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-snement VII-B rpymisl, Mmetamn

+25Mn° 15225%2p%3523p33d°4s?
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBa JIEKTPOHA,
OCTaJbHBIC BAJICHTHBIC JJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-TOypOBHE.
Tepsis 3neKTpOHBI, MapraHel] IPOSBISET TOJIbKO BOCCTAHOBUTEIBHBIE CBOMICTBA, YTO
XapaKTepU3yeT ero Kak TUIMMUYHBIN MeTaJl.

Mn o6pa3yeT OKCUIbI U TUIPOKCHUJIBL:

Mn° - 28 —Mn*? MnO — Mn(OH),

Mn° - 38 ->Mn*? Mn,0O; — Mn(OH)3 (H3MI’]O3)
Mn° - 48 —Mn** MnO, — Mn(OH); (HsMnQ,)
MnP - 68 —Mn*® MnO; — H,MnO,

Mn° - 76 -Mn*’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTani

ﬁ:ju

35Br01s22522pb3s23p33d1%4s24p°

Ha BHemrHeM »HEpreTHYECKOM YPOBHE y aroMa OpoMa CEeMb BAaJICHTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET JIEKTPOH, 00pa3ysl OTpHLIATEJIbHbBIN
HOH:

Brd+ le — Br

[IpuHMMast 3EKTPOHBI, aTOM OpoMa MPOSBISET OKUCIUTEIbHBIE CBONCTBA,
YTO XapaKTpU3yeT ero Kak TUIHUYHBIA HemeTawl. bpom oOpasyer nerydee
BOJIOPOJIHOE coeMHEHre - OpomoBogopoa HBr.

Tepsist aneKTpOHBI, OPOM MPOSBISAET ClIa0ble BOCCTAHOBUTEIHHBIE CBONCTBA.
C kucinopoom Opom 00pa3yeT OKCHIBI M TUIPOKCHIBI KUCIIOTHOTO XapaKkTepa:



Br'-18 - Br't  Br,O0 — HBro

BrY-38 — Br**  Br,0;— HBrO,
Bro-58 — Br® Br,0s — HBrOs;
Bro- 78 — Br*’ Br,O; — HBrO,

JIJist yCHenHoro OCBOGHUS MaTepraa o JAaHHON TeMe 00yJaronuecs
JIOJKCH OTBETUTH Ha CJICTYIOIINE BOIIPOCH.

KoHTpoJibHBIE BONPOCHI

1. JaiiTe onpeneneHue NOHATHIM: aTOM, XMUMHYECKHUH 3JIEMEHT.

2. KakoB (u3nueckuii CMbICI HOPSAAKOBOTO HOMEPAa XUMUUYECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YMCIIA XapaKTEPU3YIOT JHEPreTUYECKOE COCTOSIHUE
AIEKTpoHa?

4. YTo Takoe «IHEPTETUUECKUN YPOBEHDY, «IHEPTETUUECKUN ITOLYPOBEHDY?

5. Tlonp3ysce Tabaunamu 2—5, BBINUILIUTE XAPAKTEPUCTUKH AJIEMEHTOB 3-T0
nepuona B Tadbmuiry No 1.

6. Kak onpeagenuts MAaKCUMAJIBHOE YHMCJIO JJIEKTPOHOB Ha YPOBHE,
MOypOBHE?

7. YeM oTnuyaercs «Bo30YKIEHHOE» COCTOSIHUE aToMa OT «HOPMaJIbHOTO»?

8. Copmynupyiite npaBuiia B. Kineukosckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHaa?

10. Jlaiite coBpeMEHHYIO  (OPMYJIUPOBKY IMEPUOJUYECKOTO  3aKOHA
. . Menpaeneena.

11. B ueM cocTouT pu3ndecKuii CMbICI HOMEpa NepUoaa, HoMepa IPyIIbI?

12. Ha yem OCHOBaHO pa3iIMyue€ B DJEKTPOHHBIX KOH(UTrypanusx aTOMOB
AJIEMEHTOB IJIaBHBIX U TOOOYHBIX NOJATPYIIT NEPUOJNYECKON CUCTEMBI?

Tabmuma 1 — XapakTepUCTHKH 3JI€EMEHTOB 3-To neproja
DJIeMeHT | DJeMEeHTHI 3-T0 Iepuojia

[Tokazarens Na | Mg Al Si P S Cl Ar

1) Ne snementa B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uucno
HEUTPOHOB

4) yucno
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna




6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS

8) opOuTanbHbIH
paauyc, HM

9) noreHIMan
HoHu3a1uu, B

10) oTHOCHTEIIB-
Hast JJIEKTPOOT-
PHIIATETHHOCTD

11) popmyna
OKCcHJa

12) popmyna
TMIPOKCHIA

13) xapakrtep Ok-
cuja, TUAPOKCHIA

14) dbopmyna
JIETY4€ero BOJOPOI-
HOTO COCTMHCHUSI,
ero XapaxkTep

[Tocne 3anonHeHust Tabauupl 1, 0OBICHUTE XapakTep M3MEHEHUH Mmoka3areneil 8,
9, 10. Hanumure ypaBHEHHUS pEaKLUNW, XapaKTEPU3YIOIIHE KHCIOTHO-OCHOBHBIC
CBOMCTBA THJIPOKCHJIOB.

13. Yto Ha3pIBaeTCs SHEPTrUE HOHU3ALMN, DHEPTUEN CPOJCTBA K DIEKTPOHY?

14. YTo Takoe OTHOCUTEINbHAS AJIEKTPOOTPULIATEIBHOCTH?

15. Kak n3mensercs xapakrep OKCUAOB B 3aBUCUMOCTH OT CTETIEHH OKUCIICHHS
aJeMeHTa?

Tabmuma 2 — OpOuTalibHBIE PAIMYChI ATOMOB

Atom 1s 25 2p Atom  |3s 3p

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 10.159 Al 0.104 0.131
Be 0,014 10,104 Si 0,090 0,107
B 0.011 [0.077 0.078 P 0.080 0.092
C 0.009 10.062 0.060 S 0.072 0.081
N 0,0078 10,052 0,049 Cl 0,066 0,072
0] 0,0068 10,045 0,041 Ar 0,061 0,066
F 0,0060 10,040 0,036

Ne 0,0054 |0,035 0,032




Tabmuiia 3 — [oTeHImabpl HOHU3AIMH AaTOMOB HEKOTOPBIX AJIEMEHTOB

DJIEMEHT l1.»8 I>.»5 OnemeHT | | .8 l>.»5

H 13,6 - Na 5,14 47,20
He 24,58 54,40 Mg 7,64 15,03
Li 5,39 75,62 Al 5,98 18,82
Be 9,32 18,21 Si 8,15 16,34
B 8,30 25,15 P 10,48 19,72
C 11,26 24,38 S 10,36 23,40
N 14,53 29,60 Cl 13,01 23,80
O 13,61 35,15 Ar 15,76 27,62
F 17,42 34,98 K 4,31 13,81
Ne 21,56 41,07 Ca 6,11 11,87

Tabnuna 4 — OTHOCHTENBHAS DIIEKTPOOTPULIATENBHOCTH 21ieMeHTOB (0D0)

H-2,1

Li-1 Be-1,5 B-2 C-2,5 N-3,0 |O-3,5 F-4,0

Na-0,9 Mg-1,2 | Al-1,5 |Si-1,8 P-2,1 S-2,5 Cl-3,0

K-0,8 Ca-1,0 Sc-18 | Ge-1,7 | As-20 |Se-2/4 Br-2,8

Rb-0,8 Sr-1,0 Y-1,3 | Sn-1,7 Sbh-1,8 |Fe-2,1 1-2,4

Cs-0,7 Ba-0,9 Pb-1,6

Tabmuua 5 — CpojacTBO K 3IEKTPOHY HEKOTOPBIX aTOMOB

DNeMeHT E, »B DJeMeHT E, »B
F 3,62 S 2,07
Cl 3,82 P 0,8
Br 3,54 Si 1,90

| 3,24 Al 0,4

O 1,48 Na 0,74
N 0,2 H 0,7

C 1,13 Mg -0,32
B 0,3 Be -0,19
Li 0,54 WuepTHbIE ra3pl 0

Keiic-3aganne no teme Ne 3
«Xumuveckasi cBsizb. CTpoeHre MPpOCTEHIINX MOJIEKYJD)
Baganue 1. [Ins coequnenwmii I, HI, CrCls, PbO,
(H20)n, CH4

a) YKaKUTC THUIL XHUMHUYECKOM CBS3HU B MOJICKYJIaX,



0) cocTaBbTE JIECKTPOHHBIE CXEMbI 00pPa30BaHUs MOJIEKYN C KOBAJICHTHOM
CBA3BIO. OHpe,[[eJII/ITC BaJICHTHOCTDb U CTCIICHb OKHCJICHUA,
B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOM CBSI3bI0;
I') YKOKUTE TUI THOPUAN3AIIUH YIIIepoJa B MOJIEKYyJIe METaHa U
n300pa3uTe reoMeTpUIecKyro GopMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN yTroJl.
CdopmyaupyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOWICTBA XUMHMY€CKOI0 BellecTBa?

CamocrosiTesibHas padoTa 1o Teme

3ananme 1. A) Onpenenure TUITBI XUMUYECKUX CBSI3€HM B MOJIEKYJIaX CIEIYIOIINX
coequHeHui: Sy; SiH4; CI-S=S-Cl; CoHs; BaO; N2

0) B COEIMHEHUSAX C MOHHOM CBS3bI0 N300pa3uTe Mpolecchl 00pa30BaHUsS HOHOB U3 aTOMOB
U cXxeMy 00pa3oBaHHs HOHHOTO BEIIECTBA.

B) B COCUHEHMSIX C KOBAJICHTHOMN CBS3BI0 COCTaBHTE AJEKTPOHHBIE CXEMbl 00pa30BaHUS
MOJIEKYII.

I') IOKaXUTE, KaKue OpOUTaIu aTOMOB IPUHUMAIOT y4acTUue B 00pa30BaHUU CBSI3U?

n) OmpenenuTe MOMSIPHbIE U HEMOJSPHBIE CBS3M, G M T - CBSA3H, TUI TUOPHUIW3ALNU
TUOPUIHBIX CBSI3EH.

k) OnpenenuTe BaICHTHOCTb U CTETIEHb OKUCIICHUS YJIEMEHTOB.

3aganue 2. [Tokaxxute MexaHu3M 00pa30BaHMUS:

a) wona ruapokconus (HzO0)" mu3 monma H' u monexynsl H2O, ykakurte BaJe€HTHOCTH M
CTENEeHb OKUCJIEHUs aToMa Kuciopoja. M300pa3ute cxemy nepekpblBaHUsl aTOMHBIX OpOuTaien
B MOHE FUIPOKCOHHUS.

6) mona [Be(OH)s]> u3 monexyn Be(OH); u ruapokcun — monoB (OH), ykakure
BAJIGHTHOCTb M CTEIEHb OKHCIICHHS aTOMOB B TeTparuapokcodepumiare [Be(OH)4]%

3aganue 3. JlaHbl DIEKTPOHHBIE KOH(HUIypalMu BaJCHTHBIX JJEKTPOHOB JIBYX
XUMHUYECKHUX DJIEMEHTOB:

... 4s% 4p* u 1st

a) Omnpenenutre 3JIE€MEHTBHI, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIE  DJIEKTPOHHBIE
KOH(UTypaluy BaJICHTHBIX 3JIEKTPOHOB;

6) Hanummure hopmyiny Mosexyiibl, 00pa30BaHHOM aTOMaMH 3TUX 3JIEMEHTOB.

B) OmpenenuTe THUI XUMHUYECKOW CBSI3U B ATOM MOJIEKYJie, COCTaBbTE €€ JIJIEKTPOHHYIO
bopmyny 1 n300pa3uTe cxemy MepeKpbIBaHUs aTOMHBIX OpOUTAJIEH.

r) YKaXuTte TUIT MOJIEKYJIbI.

3ananme 4. CocTtaBbTe JIEKTPOHHBIE (OPMYINBI aTOMOB: (TOpa, a30Ta, OpoMma, kenesa,
HUKEJIS, KaJIbLIUS.

BaneHTHbIE 37IeKTPOHBI paclpeiennTe Mo OpOUuTaIsIM.

Omnpenenute BO3MOKHbBIE BAJICGHTHOCTH U CTENIEHU OKUCIIEHUS 3TUX JIEMEHTOB.

OO®bsicHUTE, TOYEMY BBICIIIAs CTETIEHb OKHCIIEHUSI aTOMOB (TOpa, a30Ta, XkKejie3a U HUKENs
HE COOTBETCTBYET HOMEPY I'PYIIIbI?

3aganue 5. J[aHbI 5J€KTPOHHBIE KOH(QUIypalMu BaJ€HTHBIX 3JEKTPOHOB XHMHUYECKUX
DIIEMEHTOB:

...68, ...3s%pt, ... 55%5p°, ... 4s?4p*, ... 3d%4s?

a) Omnpenenure SJIEMEHTBI, KOTOPBIM  COOTBETCTBYIOT  JIJaHHBIE  DJIEKTPOHHBIE

KOH(UTypaluy BaJI€HTHBIX JIEKTPOHOB;



6) CocTaBbTe IJIEKTPOHHBIE (DOPMYJIBI ATOMOB, PACHPEICIUTE IEKTPOHBI IO OPOUTAIISIM,
OTIpEeICTUTE BO3MOKHBIC BAJICHTHOCTH M CTEIIEHU OKHCIICHUSI.

B) CoctaBbTe (POpPMYIBI OKCHUIOB M THAPOKCUIOB, HA30BUTE HX, YKAKUTE THIBI CBS3CH
MEXJIy aTOMaMH B MOJIEKYJIax.

r) Pacmonoxxure BhICIINE THIPOKCHIBI B IIOPSIIKE YBETHUEHUS KUCIOTHBIX CBOMCTB.

3aganue 6. OnpenesuTe U3MEHEHHE MOJSIPHOCTHU CBSI3U B PSAZaX MOJICKYIL:

a) PHs; H.S; HCI

6) H20; H2S; H2Se

B) HF; HCI; HBr; HI.

3aganme 7. Pacnonoxute npeacrasiennsie mosiekynbl: Clo; HoS; HBr; CO; NHs; BeH2 B
NOpsiIKe YOBIBAHUS MOJIIPHOCTH CBSI3H. Y KQKUTE, B MOJIEKYJIE KAKOTO COSTUHEHHS] IMEET MECTO
sp — rubpummszamms. CocTaBbTe SJICKTPOHHYIO (DOPMYIy OTOW MOJEKYIbl, H300pa3uTe
MEPEKPHIBAHUE ATOMHBIX OPOUTAJICH B MOJIEKYJIE, YKAXKUTE THUIT MOJICKYJIBIL.

KOHTpOJIbHLIe BOIIPOCHI IO TEME 3. Xumuueckas cBsi3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBSA3U?

2. KakoB Mexanu3Mm KoBaJieHTHOH cBsa3u? Urto Takoe mnuHa cBsa3u? OT 4ero
3aBUCHUT JIMHA cBsizu? Ilodyemy mpu oOpa3oBaHUM CBSI3U BBIACISIETCS SHEPIH?
Kak 3aBUCHT NPOYHOCTH CBSI3M OT JJIMHBI M SHEPTUU CBS3U?

3. 3a cder Kakol XMMHUYECKOM CBsI3M 00pa3yroTcs Moisiekynsl Bra, HBr, CO,, CO?
OtBer motuBupyHTe. CoCTaBbTe CXEeMbl OOpa3OBaHUS XHMHUUYECKON CBSI3M B
COCIUHCHMAX C KOBAJICHTHOM CBS3bIO.

4. OOBSICHUTE TOHOPHO-AKIIENTOPHBIA MEXaHU3M KOBAJIEHTHOMN CBS3U Ha MPUMEPE
oOpasoBanus noHa ruapokconus [HszO]".

5. Uro Ttakoe moHHag cBsa3b? Kakmmm cBoiicTBaMH 00JIaalOT COEOUHEHUSI C
WOHHBIM THIIOM CBSI3H?

6. B ué™m oTImuns KOBaJICHTHOM U MOHHOM CBSI3CH?

7. Bemmummte U3 mpeasioKeHHOTO psijia BelecTB HoHHBIe coeauHeHus: CoHa, Cas,
O.; Mg, Na;S, BaCl,. CocraBbTe cxembl 00pa30BaHMsI HOHHOU CBSI3H.

8. [Touemy B rajioreHuAaX UIEJIOYHBIX METAIIIOB (HOPMUPYETCS MOHHAS CBA3H?

9. B 4uem CXOICTBO M OTIMYME BOJOPOJHOM CBSI3M OT ApYyrux cmazen? Otser

moTuBupyiite Ha mpuMepax: NHs u (NHs)2, HF u (HF)2, H,0 1 [H30], .

10. MoxHO aM cyuTaTh, 4YTO BOJOPOJHAs CBS3b O0Opa3yeTcs MO JOHOPHO-
aKIENTOPHOMY MeXaHu3My? OTBET MOTUBHPYHTE.

Keiic-3aganmne no reme Ne 4
«PacTBOpBI: pacueTHbIH MPAKTHKYM))
Chopmyaupyiite ciaeaywomue MNOHATHSA, HNpeaAcTaBbTe  (opmyJibHbIE

BbIPAKeHMS:
MaccoBasi 10J11 pacTBOPEHHOIO BELIECTBA, MOJISIPHAsT KOHLEHTPALMS, MOJSpHas
KOHLIEHTpalusi SKBUBAJEHTOB, MOJISJIbHAsA KOHILIEHTpaUus, TUTP PpPacTBOpa,
IUIOTHOCTB PAacTBOpA, apeoMeTp (Ha3HAYECHHE ), KpUCTAJUIOTUAPAT.
3apanue. 1.M3yunrte TeopeTnuecKuil MaTeprall o JTaHHOU TEME.



2.Pemmre 3ala4 BaAlICTO BapHaHTa, OTHOCAIIUCCA K I/ISy‘{aeMOﬁ TEMC,
CMOTPUTE UCTOYHUK:

AnekcangpoBa, J.A. Tumodeera M.IO., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JIJI1 CAMOCTOSTEJIBHOU PABOTBI CTYJAEHTOB IO XUMUU: yue6Ho-
Meroanueckoe nocodue/ I.A. Anekcanaposa, U.IO. Tumodeea - KpacHonap:
Ky6I'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01_Individualnye zadanija dlja_sa
mostojatelnoi_raboty studentov_po_khimii._Aleksandrova EH.A. Timofeeva 1.J

U.pdf

IIpumep. BoiuncnuTe: a) MacCoByIO JI0JII0 BellecTBa (®) B MPOLEHTax; 0)
MOJIAPHYIO KOHIIEHTpAIIMIO pacTBopa C; B) MOJSAPHYIO KOHILEHTPALUIO
HKBUBAJICHTOB Cys; T) TUTP pacTBOpa opToochopHO KUCIOTHI, MOTYYEHHOTO MPU
pactBopeHnn 18 T KucIOTH B 282 cM® BOABI, €CIIU IIOTHOCTh PAacTBOPa PaBHA
1,031 /v

PemeHu e a) WIOTHOCT, BOAK paBHa lr/cm®, mosTomy Macca BOAbI
o0bemom 282 cm® pasna 282 r, Torma Macca HOJNY4EHHOTO pacTBopa: 18 + 282 =
300 r u, cienoBaTeIbHO,

. 0
0%(B)= M-lOO% oo = 81000 _ o

m(p)(B) 300
0) HaxoaUM Maccy 1J1 KMCIOTHI:
m(xucaotel) = p-V =1,031 - 1000 = 1031 r
Brruucnsiem maccy KucioThl, coaepsxkanieiicsa B 103 1r pactBopa:
m(xucromer) = M( pacmeopa) - @

m(xucromer) =1031-0,06 =6186 2

MonsipHyI0 KOHIICHTPAIMIO pacTBOpa HAXOJIWUM JIEIEHUEM MacChl KHUCIIOTHI,
cojepkaieiics B 111 pactBopa Ha moJsapHyto Maccy H3zPOs (98 1/ Moinb):

¢ =6 1,86/98 =0,63 moap/n umm 0,63 M;

B) HaXxoOuM  MOJSPHYK)  KOHIIGHTpAIlMI0O  JKBHUBAJICHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MonsipHass Macca 3KBHBAJICHTOB
KHUCIOTHI paBHA: M,x(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0OJIb, TO Coys
=61,86/32,66 = 1,89 H nim 1,89 Mois/m.

I) HaXOJIMM THUTpP pacTBopa: Tak Kak B lia pactBopa coaepxkutrcs 61,86 r
xkucnotsl, To T = 61,86/1000 = 0,06186 r/cm®.

Onbit. IlpuroroBieHue pacrsopa XJiOpuaa HaATpus € 3aJJaHHOM
MAacCOBOM 10J1eH
PeakTuBBI: KPUCTAUIMYECKUMN XJIOPU]T HATPUS, JUCTUILUIMPOBAHHAS BOJA.


http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

Boinosinenue padotbl. 1. PaccumTtaiite Macchl XJjopujaa HaTpusi 1 00bEeM
BOJIbI, HEOOXOAMMBIE IJisi MpurotoBieHuss 150 r pactBopa ¢ MaccoBoH poJiei
NaCl, pasnoii 0,05.

2. Ha texnoxummueckux Becax (¢ TouHocThio 0,02 r) ompenenure Maccy
OrOKca M B3BECHTE B HEM HAMJIEHHYIO IO pacueTy maccy XJopuja HaTpus (Ipu
B3BEIIMBAHUU HEOOJIBIINX HABECOK UCIOJIb3YUTE YACOBOE CTEKIIO).

3. OT™MeppTe HWJIMHIPOM HEOOXOAMMBIA 00BEM AUCTHILTUPOBAHHOWU BOJBI.
HaBecky conu nepeHecute B cTakaHIMK eMKOCThio 200 mi. Bo n3bexkanne morepnb
coJu 0OMoMTe OIOKC M3 MPOMBIBAJIKM HaJ CTakaHOM BoAoW. OcTaBIIyroCcs BOIY B
LHUJIMHIPE MEPENIEUTEe B CTAKAaH IO CTEKISHHOW Iajouke. PacTBop mepemernanTe
710 TIOJTHOTO PACTBOPEHMS KPUCTAIIIOB COJIH.

4. HW3mepbTe IIOTHOCTh HPHUTOTOBIEHHOIO pacTBOpa apeomempom B
UWIMHAPE, B KOTOPBIM IepeHecuTe HcchenyeMmblid pactBop. C 3TOH LENbl0 B
UWJIMH]P, 3al0JIHEHHBIM, TPUMEPHO HA Y4 UCCIEAYEMBIM PACTBOPOM, OCTOPOKHO
HOTPY3UTE APEOMETP, HE BBIMYCKas €ro M3 pyK 0 TeX IOp, MOKa HE yOeaUuTech,
YTO apeOMETp IIaBaeT.

ApeomeTp N0JDKEH HaXOIUThCSA B LIEHTPE LMJIMHAPA U HU B KOEM CIIy4yae He
KacaTbCsl CTEHOK WJIM ObITh ONM3KO K HHMM, TaK KaK M3-3a MEHHMCKA MOKa3aHUs
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, 4YTOOBI apeoMeTp Kacajcs [JHa
nunHApa. OTcYeT NpOoU3BEAUTE MO JEICHUSAM IIKAJIbl apeoMeTpa, Ha YPOBHE
BEPXHET0 Kpasi MEHUCKA JKUJIKOCTH.

5. Ilo cooTBeTcTBYIOIIEH TaO/IMIIE CHOPABOYHHMKA HAWINWTE KOHUEHTPALMIO
pactBopa. Ecnu B Tabnuie HeT UU@pbl, TOYHO OTBEYAOUIEH OTCYETY MO IIKale
apeoMeTpa, TO KOHIIEHTPALlMI0  pPAacCTBOPEHHOIO  BEIIECTBA  BBIYMCIUTE
UHmMepnoauposanuemM o IByM OJIMKalIlIUM BETUYMHAM.

Takasg WHTEpHOJSALUUS MOKET NPUMEHSTHCS TOJIBKO B TOM Cily4yae, Korjaa
pPacTBOPHI HE OYEHb KOHLIEHTPUPOBAHHBIE.

JUis o4eHb KOHLEHTPUPOBAHHBIX PAcCTBOPOB CIEAYeT MOJb30BaThCs Oolee
NoJIpOOHBIMU TAaOIUIIAMH, C MEHBIIIMMH UHTEPBaAJIaMU B 3HAYEHUSIX TUIOTHOCTH.

3anuce maHHbIX ombITa. 1. Bce pacuersl m pe3ynabTaThl B3BELIMBAHUS
3aliIINTE B JJAOOPATOpHBIN KypHall. 2. Bbr4ucIuTe MOJSPHOCTH U MOJISIPHYIO
KOHIIEHTPALMIO SKBUBAJIEHTOB (HOPMaJIbHOCTH) MOJYYEHHOI'O PacTBOPA.

Ta6nuna — IITOTHOCTH PACTBOPOB XJIOPH A HATPHUS PA3IMYHON KOHIeHTpamuy 1pu 15 °C, r/em®

Maccosas nomus, % NaCl
4 1,029
8 1,059
12 1,089
16 1,119
20 1,151
24 1,184
28 -




KonrtpoasHbie Bonpocskl o Teme Ne 4 PactBopbl. Ciioco0b1
BbIpa:KeHHUsl COCTABA PACTBOPOB

1. Kakue cucteMbl Ha3bIBalOTCS pacCTBOpaMu?

2. YUto 03HaYaIOT MOHATHUS: UACAIbHBIA PACTBOP, PEANIbHBIN pacTBOpP?

3. UTo Takoe «KpUCTajIoruapar»?

4. YTo Takoe HACBIIICHHBIA PACTBOP, HEHACKIIIEHHBIHN, EPECHIICHHBIN?

5. Kakue pacTBOpbI Ha3bIBAIOTCS pa30aBIECHHBIMU, KOHIICHTPUPOBAHHBIMU?
6. UTo moka3bIBa€T MaccoBasi 10J1s1 pACTBOPEHHOTO BElecTBa?

7. UTo moka3bIBaeT MOJISIpHAS] KOHLIEHTPAIIUS PACTBOPEHHOTO BelllecTBa?

8. UTo nmoka3pIBaeT MOJIApHAsl KOHLEHTpAIUs SKBUBAJIECHTOB?

9. Uto noka3bIBaeT MOJISUIbHASI KOHIIEHTpALHs?

10. Yto noka3eiBaeT TUTP pacTBopa’?

KonTposbHbie Bonpocskl mo Teme Ne 4 Jluccounamus BOabl.
BoaopoaHblii noka3areib, ero onpeaejaeHue

[EEN

. TuppokcuibHBIl MoKa3aTens BoAbl paBeH 9. Kakyro peakuuio cpeisl MMeeT
Boja?

2. KoHIeHTpayss HOHOB BOAOpoAa B pacTteope paBHa 9,610 moms/nm3. Uemy
PaBEH BOJIOPOAHBIN MTOKAa3aTeNb pacTBOpa?

. KoHuenTtpanus ruapokcua-uoHoB B pactsope paBHa 6-107° moms/mve. Uemy
paBeH BOIOPOHBII IT0Ka3aTeNb PACTBOPa?

W

4. Kakast KOHIIEHTpallusi HOHOB BOJOPO/ia B pacTBope, eciu PH pasen 3.25?

5. KakoBo ycCTpOWCTBO M NPUHLMI JACHUCTBUS WHIMKATOPHBIX JJIEKTPOJIOB U
AIEKTPOAOB CPABHEHUS?
6. B ueM cyts pH-meTpudeckoro Meroja onpeeneHusi BEIMUYUHBI BOJOPOIHOTO

moKasareis?

J

. YUemy paBHa konueHtpaius nonos H* u OH" B pactBope, pH koToporo pasen
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

Keiic-3apanue no reme Ne 4
«PacTBOpBI 3JIEKTPOJIUTOB
Omnbit 1. Xapakrep auccouuanuu ruipokcuaos. Ilonyyenune rugpoxcuaa
MAarHusi

PeakTuBbI: pacTBOp XJiopuaa Maruusi 1 H., pacTBOp TMIpokcuaa Hatpus |
H., PAaCTBOP COJISIHOM KUCJOTHI | H.

BoinoJsiHenue onbiTa. B ABe npoOupku BHecuTe 1o 5-6 kamnenb 1 H pacTBopa
XJIopua Marius u J00aBbTe B KKIYIO MO 5-6 Kamenab [H. pacTBOpa TMAPOKCHIA
HaTpHUsL.

B nepByto npobupky k ocaaky nodassTe 8-10 kamens 1 H pacTBopa COJISTHOM
KHCIIOTHI, a B Apyryto 8-10 kanenb 1 H pacTBOpa ruJipoKcUa HaATPHUsL.



3ananne. 3anuch JaHHBIX ONbITA

1) Kakue npuszHaku peaknuii Bbel HaOmogaete? B kakom ciydae
Ha0JII0/1aeTCsl paCTBOPEHUE OcaiKa?

2) Hanumute MoJeKyJIspHbIEe U HOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKIUU:

MOJTyYEHUsI TUJIPOKCHIa MarHus,

THJIPOKCHU/Ia MAarHUsl C COJITHOM KUCIIOTOM,

THJIPOKCHUIa MATHUSI C TUPOKCUIOM HATPHSL.

Kakas peakuus He npoTeKaeT?

3) KakoB xapaktep auccolMalMyd THAPOKCHUIA MarHus? 3anuimTe
ypaBHEHUE AUCCOLMAIIMY TUIPOKCUIA MATHUSL.

OnbIT 2. [TosryyeHue U CBOMCTBA TUAPOKCHAA HIMHKA

Boinosinenue omnbiTa. B 1Be mpobupku BHecute mo 5-6 kamenb 0,5 H
pacTtBopa cynb(hara MUHKA W J100aBbTE B KaXKIYIO MO 2 Kalid 2 H pacTBOpa
TUAPOKCHIA HATpUs 10 MOMEHTa 0Opa3oBaHMs Ocajka. B mepByr NMpOOHpPKY K
OCaJIKy J100aBbTE MO KaIulsiIM 2 H PacTBOP XJOPOBOJOPOIHOM KHCIIOTHI JI0
pPacTBOpPEHHMS OCa/Ka, a B IPYTYI0 — U30BITOK 2 H pacTBOPa THAPOKCHIA HATPHS 0
MIOJTHOTO PACTBOPEHHUS OCAJIKa.

3apanue. 3anuch JaHHBIX ONbITA.

1) Kakue nmpuznaku peakuuii Bel Habmronaere?

2) Hammmumre MosieKyIsspHbIE 1 HOHHO-MOJISKYJISIPHBIC YPABHEHHUS PEAKIIUMA.

3) KakoB xapakrep aucCOITMAIIMU THAPOKCH A IIMHKA? 3anuIIuTe ypaBHECHUE
JACCOLMAIIIY TUAPOKCHUIA ITMHKA.

OnpiT 3. Bausinue coJim cJ1a00i KHCJI0ThI HA JUCCOIMAIIUIO 3TOI KUCJI0THI

Boimosinenue ombiTa. B n1Be npoOGupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OAHY KaILIIO
WHJMKAaTOpa METHJIOBOrO OpaHkeBoro. OmHy mpoOHpKY C YKCYCHOM KHUCJIOTOM
OCTaBbTE€ B KA4eCTBE KOHTPOJIBHOW, a B JPYTylH0 BHECUTE 3-4 MUKpPOILIIATEI
KPHUCTAJUUIOB alleTaTa HaTPUS U MEPEMELIANTE PACTBOP CTEKISIHHOMN NMAJOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.

1)Kakue npusnaku peakuuii Bl Habmonaere?

2)HanummuTe MOJEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJIM CJlIa0OW KHUCIOTHI Ha

JIACCOITUAIINIO DTOU KUCJIOTEL.
OnoiT 4. Bausinue coJiy ¢J1adoro 0CHOBAHUSA HA JHCCOIHAIUIO DTOI0
OCHOBAHMUS

Boimosinenue ombiTa. B n1Be nmpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBopa aMMmuaka. B kaxayro mpoOupky mnpuOaBbTe OJHY KaIlIl0 pacTBOpa
uHaukaropa (enondranenHa. OaHy IpoOUPKY C paCTBOPOM aMMHAKa OCTaBbhTE B
KayecTBE KOHTPOJIbHOM, a B ApPyryto go0aBbTe 3-4 MUKpOIINATEsl KPUCTAIIOB



XJIOpHJa aMMOHMS Y IEPEMEIIANTE PACTBOP CTEKIISIHHOM NAJI0YKOM.
3aganue. 3anuch JaHHBIX ONLITA.
1) Kakue mpuzHaku peakiuii Bel Habmogaere?
2) Hanumute MoJieKyysipHble U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEaKIU.
3) CdopmynupyiiTe BBIBOABI O BIHSHUM COJW C€Iab0OTO OCHOBaHUS Ha
JUCCOLIMAIINIO TOTO OCHOBAHUS.

KOHTpOJILHbIe BOIIPOCHI IO TEME Ne 4 PaCTBOPLI JIEKTPOJUTOB, UX CBOMCTBA

1. Kakwue BeniecTBa Ha3bIBAKOTCA SJIEKTPOIUTAMHU, HEIJIEKTPOJIUTAMHU?

2. Yto Takoe «MoH»?

3. laiiTe omnpezesieHne KUCIOTaM, OCHOBAaHUAM U aM(QOTEPHBIM JIEKTPOJIUTAM C
TOYKH 3peHus TO/I.

4. Kakoil mpo1iecc Ha3bIBAETCA TUCCOIUAIIUEH?

5. UTo moKa3bIBa€T CTENEHD AJIEKTPOIUTUYECKON TUCCOLMAN?

6. Kakue ¢akTopbl BIUSAIOT HA CTENEHb DJIEKTPOJUTUUECKOMN AUCcoanuu?

7. UTO MOKa3bIBa€T KOHCTAHTA JIEKTPOJIUTUYECKON TUCCOIMAIIN ]

8. Ot kakux (PaKTOPOB 3aBUCUT KOHCTAHTA AJIEKTPOJIUTHIECKON JUCCOIUALINU?
9. IlpuBenuTe ypaBHEHHE 3aKOHA pa3daBieHuss OcTBagbaa.

10. Kak nuccounupyroT cpelHAe, KHUCIbIE U OCHOBHBIE COJIH?

[IpuBenuTe NpUMEPBHL.

11. Yemy paBen pOH 0,00011 pacTBopa yKCyCHOM KHCIIOTBI, €CITH CTETICHb
nuccounanuu pasHa 10%?

12. Yemy paBen pH 0,01 1 pactBopa NH4sOH, cuntas crenens aucconuaniu
pasnoii 0,17

Keiic-3apanue mo teMe Ne 4 «kKomiuiekcooOpa3oBaHue B BOJAHbIX
pacTBopax»
Onpit. [ToyuyeHue U HcCJIeJOBaAHNE KOMILIEKCHOTO COeTHHEHH S
cyiabdara rerpaammunomenu (11)

PeakTuBbl: pactBOp cyiabdara Meau 1 H., pacTBop xyopuaa Oapus 1 H.,
0JIOBO METAJNTINYECKOE, KOHLIEHTPUPOBAHHBIN paCTBOpP aMMHaKa
[Tomectute B 2 mpoOupku mo 10 kamenbp pactBopa cyibdara mMeau u

n00aBbTe B OJHY M3 HHUX 2 Kalju Xxjopujaa Oapus, BO BTOPYIO — BHECHUTE
KyCOYEK I'PaHyJIMPOBAHHOIO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHHWE MEAM: JJIsl 3TOTO BO3BMHTE B JBE
npoOupku no 5-6 xanenb cyiabdara Mmeau U 1006aBbTe U30OBITOK 25 % pacTBopa
aMMUaKa J0 MOJHOTO pacTBOPEHMS, BBINABIIET0 BHAYAJIE OCAKA.

B npoOupku ¢ KOMIJIEKCHOHM COJIbIO J100aBbTE: B OJHY M3 HUX 2 Kaluiu
xjopuia 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

3agaHue. 3anuch JaHHBIX ONbBITA.

1) Kakue uzmenenus B mpodbupkax B xoje onbiTa Bel HaOmomnaeTe?

2) CocraBbTe YpaBHEHHUS OCYIIECTBUBIIMXCS PEAKIIUIA MEXAY BEIIEeCTBAMMU:

cynbhaToM MeIU U XJIOpHUIAOM Oapus,



Cylb(haToM MEIU U 0JIOBOM,

cyibpaToM MeAM M aMMHUAKOM C OOpa3oBaHUEM KOMIUIEKCHOIO
COEIMHEHUS

CyJb(aToOM TETPAMMHUHMEIHU U XJIOPUIOM Oapusl,

CyJb(aTOM TETPAMMUHMEN U OJIOBOM.

3) Kakast u3 BblllIeyKa3aHHbBIX peakuil He npoTekaeT? [louemy?

4) OObsAcHUTE, B 4YE€M pa3IuuMsi B XHUMUYECKUX CBOMCTBaX IPOCTON U
KOMIUIEKCHON COJHN?

5) HaiiTe momHyr XapaKTepUCTHKY KOMILIEKCHOTO COEIWHEHHS, yKazaB —
BHYTPEHHIOIO ¥ BHEIIHIOIO cdepbl, KOMIUIEKCOOOpa3oBaTenb, JIHUTaHIB,
KOOPJIMHALIMOHHOE YHUCJIO.

6) YuuTeiBas, 4TO JaHHBIC MO MOJSPHOU IEKTPONPOBOJHOCTH PACTBOPA
KOMILJIEKCHOTO COEAMHEHMS] YKa3blBAIOT HA JUCCOLMALMIO €ro Ha 2 HOHa,
HaMMILIUTE €r0 YPaBHEHUE HIEKTPOJIUTUUYECKON JUCCOLIUAIIH.

7) Ha ocHOBaHMU NPOBEAECHHBIX OIBITOB C(HOPMYIHUPYWUTE BBIBOJ: KakKue
MOHBl KOMIUIEKCHOTO COEIMHEHUS — BHYTPEHHEH WM BHEUIHEH cdepbl MOryT
BCTYIAaTh B PEAKIIUN HOHHOTO 0OMeHa?

KonTpoabnsbie Bonmpocsl mo Teme Ne 4 KoMmiuiekcooopa3oBanue
B BOJIHBIX PacTBOpPax
1. Kakne coemmHEHNS HA3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VKaxuTe KOMIUIEKCOOOpa30BaTelib, ONMPEACIUTE €r0 CTENEeHb OKHUCJICHUS U
KOOPJMHAIIMOHHOE YK CIIo B KoMIuiekcHOM coenuHeHnn: Ks[Fe(CN)g.
3. Kakoe ctpoeHune umMeeT BHYTPEHHsA c(pepa KOMILIEKCHOIO COEAMHEHUSI.
4. Yto noka3piBa€T KOOPAUHAIIMOHHOE YUCIIO KOMIIJIEKCOOOpa3oBaTes?
5. Ot KaKnX (dhakTOopoB 3aBUCUT KOOPAMHAILMOHHOE YHUCJIO
KOMITJIEKCOOOpaszoBarers?
6. Onpenennte 3apsan kommiekcHoro uoHa [Al*Fg] u cocrassre aBE (QOPMYIBI
KOMILUIEKCHBIX COEIMHEHUM C JaHHBIM HOHOM.
7. Kak n1uccolMupyroT KOMIUIEKCHbIE COETMHEHUS?
8. Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA?
9. Hanummre ypaBuenue auccornmarmu coeaunenus K[SbClg] u Bepakenue
KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOT'O HOHA.

10. AgOH - rumpokcua, KOTOpbIi He cymiecTByeT. Mcxons w3 CTpoeHUs
KOMITJIEKCHOTO ~ THAPOKCHIA [AQ(NH3)2]JOH  o0BsicHuTe ero  OOJBIIYIO
YCTOMYHUBOCT.

Keiic-3aganmne no reme Ne 5 «I'mapoJius coJiein»

OnbiT. TUNBI rHAPOIM3a coslel
PeakTuBbl: pactBop cynbdara amomunaus 0,5 H., pacTBOp XJOpUIa HATPUS
0,5 H., KPUCTAUTUYECKUN CYTb(OUT HATPUS, KPUCTAJUTMUECKUI KapOOHAT HATPHS,
JTUCTUJUTMPOBAHHAS BOJA.
CHavayia MPUTOTOBBTE PACTBOPHI KapOoOHaTa U Cyjib(pUTa HATPUSA, IJIS UYETrO
BHECHUTe MO | mmartemto coield B OTAETbHBIE MPOOMPKH H 100aBbTe S5 MII



JTUCTHUTMPOBAHHOM BOJIBI, TIIATEIIEHO BCTPSIXHUTE.

B 5 npobupoxk Hanelite o 10 kamnens: B 1-10 - TUCTUUTMPOBAHHOM BOJIBI, BO 2-
0 — pacTBopa cyibdaTa allOMUHMS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJopuja HaTpus, B 5-10 — 5 Karenb KapOoHaTa HATpusl U 5 Kaness cylibdara
amoMuHusl. B Kaxayro MNpoOUPKY TMOJOXKHUTh MO KYCOUKY YHHBEPCAIbHOU
WH/IMKATOPHOM Oymarmu.

3aganuda. 3anuch JAaHHBIX OIBITA.

1) CpaBHuTe OKpacKy Oymaru B pacTBOpax COJEW C €e OKpPacKOW Ha IIKale
3HaueHuil pH. 1o U3MEHEHNIO OKPACKH CIIENaTe BBIBOJ O PEAKIIMU CPEABI B PACTBOPE
KaXI0HM COJIH.

2) Kakue n3meHeHunst HabmoaaroTes B 5-i mpoOupke? Kakoe BerecTBo BhINAIO B
BUJIE OCAJIKa, U KAKOE BBIJICIIIIOCH B BUJIE ITY3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHHUSI pEaKUUil B MOJIEKYJISIPHOM M MOHHO-MOJIEKYJIIPHOM
BUJIE:

TUPOJTN3a Cyb(ar alFOMUHMS,

TUPOJN3a Cyab(pUTa HATPU,

TUPOJTN3a XJIOPHIA HATPUS,

00pazoBaHus U TUAPOIM3a KapOOHATa ATFOMUHUSL.

Kakas peaxiist He mpoTeKaeT?

4) 3anonHuTe TabIMILy, YKa3aB CBEJICHUS O TUIIAX TUAPOJIHI3a

Conb 0Opa3oBaHHas [Ipumep pH Oxpacka
conu YHHBEpC.
HHJIHK.

CunbHbIM ocHOBaHueM | CaOoi KHCIIOTOH
CnabbmM ocHoBanreM | CHIBLHOH KUCIOTOH
C11abbIM OCHOBaHHEM Caboi KHCIIOTON

CunbHbM ocHOBaHHeM | CHIILHOM KHCIIOTOM

KonTpoabHsbie Bonnpocsl mo teme Ne 5 I'uaposus cosieit

1. Hamumwure MOJIEKYJIpHBIE W HWOHHO-MOJIEKYJISIDHBIE YPABHEHHSI pEaKUuin
TUIPOJIN3a COJIeH: KapOOHATa HATpUs, XJIOpHJIa MarHusl, CUIMKaTa Kausl.

2. Yro mnokasbiBaeT cTeneHb ruaponusa? Kakue (akTopbl BIUSIOT Ha CTENEHb
ruapoausa?

3. Kak B3anMOCBsI3aHbl KOHCTAHTA U CTENIEHb TUAPOJIN3a?

4. Boguble pacTBOpHI kKakux u3 npuBeaeHHbIX cotieii: Na,COs; NaNOy; BaS;
ZnCl; wumeror pH >7 ? OTBeT moaTBepauTe.

5. Boaubie pactBopsl kakux coisieii: CuBry; Pb(NOs),; Mg(NOs),; NH4Cl umeror
pH<7 ? OtBeT noaTrBepaAuTE.

6. Kakyro cpeny umerot Boaubie pactBopsl cogeit: NagPOs; NHsNO3; AlCI5?
7/.Hanumure MOJEKYISIpHbIE W HOHHO-MOJIEKYJISIDHBIE YpPaBHEHMSI peakuui
rUApoIu3a cojiel: cyabduaa 6apus, pocdara HaTpUs, HUTpATa CBUHIIA.

8. Kak BnusieT yBenuueHue TeMiiepaTypbl pacTBOpa Ha CTEIEHb rUApoan3a’

9.Kak cMmectuTcs paBHOBECHE pPEAKIMU THUAPOJIM3a COJIM aleTara HATpus NpH

N00aBIEHUH XJIOPOBOJAOPOJHON KUCIIOTHI K €€ pacTBOpY?



10.IToueMy mpu cMemIMBaHUU PAcTBOPOB Cyib(oaa HaTpus u xsopuaa xpoma (111)
obpasyercs ruapokcu xpoma (111)?

KecTkocTh BOABI
Enununenn m3mepenuss xectkoctd (OK) Boael B cucreme CU  siBiasieTcss MosisipHas
KOHIleHTpanus dkBuBaneHToB (Co) B pacueTe Ha 1 M° pacTBOpa.  Pa3sMepHOCTB KECTKOCTH
[MOJIB 3KB/M°] MIM YHCIIGHHO PaBHAs el BEIMYHMHA C IPHHATOH Pa3MEPHOCTBIO B XMMHUHU [MMOJIb
3I<B/I[M3]; MOCTIEHSS ABJISJIACh OCHOBOM M3MEPEHUs KeCTKOCTH BoJibl B Poccuu 1o 2005 roaa.

HoBas enunHuma w3MepeHus KeCcTKOCTH BOAbl B Poccum — 310 rpamyc xkectkocT (°)K).
OnuH rpanyc xkectkoctu paseH 20,04 mr Ca?" wm 12,15 mr Mg2+ B 1 oM BOJKI, T. €. YUCIICHHO
rpaayc >KECTKOCTH COOTBETCTBYET 1 MMOJIb oKe/ IS,

Ilo 3HAueHwuro O6HICI>1 KCECTKOCTH IMPUPOAHBIX BOJ  YCTAaHOBJICHA CJICAYIOLIAasa
KJ1IacCU(UKaIS:

° < 1,5 MMOIIb 9k6/IM° — Manas )KECTKOCTb,

°K =1,5— 3,0 MMoIb 5x6/ IM° — cpenHss,

° = 3,0 — 6,0 MMOJIb 5K6/ IM> — OBBIIIEHHAS,

°% = 6,0 — 12,0 MMoIb 5x6/ IM° — BBICOKaA,

°)K > 12 MMOJIBb 9Kk68/ TM° — OYEeHBb BBICOKAS KECTKOCTb.

Obmas xectkocTh (“XKoow) M BpeMEHHAst )KECTKOCTh BOAbI (XKsp) ompenensrores myTem

TUTPOBAHUA HpO6BI BOJbI paCTBOpaMH TOYHO HW3BECTHOU KOHICHTpAauu, a IMOCTOSIHHAA ()KHOCT)
PaCCUUTBIBACTCS 110 PA3ZHULIC MCIKIY 06meﬁ n BpeMeHHOﬁ KECTKOCTBIO

XKrnocer = 2K — XKsp.

Meton omnpeneneHuss oOIIe JKECTKOCTHM OCHOBaH Ha 00pa30BaHHUU IPOYHOTO
KOMIUIEKCHOTO coefuHeHusi TpwioHa b wumm xomruiekcona |l (aByHatpueBast cousib
ATUJICHIMaMUHTETpayKCcycHOM kuciaoTel — DJTA)

HOOC - CH2 CH2 - COONa
AN /

N—-CH2-CH2—-N

NaOOC —CH: CH> - COOH
Komnnexcon I

¢ moHamu Kanbiusa Ca?" n marans Mg?" (XenaTHOTO MeTaJIKOMILIeKca) B IenouHoit cpene (PH
= 10).



Pucynok — IIpoctpancTtBenHoe
CTPOEHHE KOMILJIEKCOHATA

Cpena co3maercsi myTeM J00aBJICHHs aMMHUAayHOTO OyQepHOro pactBopa
NH;OH + NH.CI. Tlpu peakiuu HOHBI BOJIOPO/Ia 3aMEIIAI0TCs HAa MOHBI KaIbIUA U
MarHusl.

NuankaTopoM CIyXUT OOBIYHO XpOMOTeH 4epHblil crnenuanbabii ET-00,
obpasyromuii ¢ monamu Ca** u Mg?* pacTBOpUMBIE KOMILIEKCH BUHHO-KPACHOTO
1BeTA!

Ca’* + HInd* = Calnd + H*; Mg? +HInd*> = Mg Ind + H*;

BunHO-KpacHbIi Bunno-kpacHbIi

KoHCTaHTBl yCTOWYMBOCTH 3THUX KOMIUIEKCOB paBHbl COOTBETCTBEHHO
2,6:10° m 1-10". Ho KOHCTaHTBI ycTOWYMBOCTH Kommuiekco Ca?* m Mg®* ¢
kommekconoMm I ropasmo Gomsme (3,7-107 u 5-108). TlosToMy npu TUTpOBaHHH
KOMIUIEKCHl META/UIOB C WHIAUKATOPOM pa3pylialoTcsa W o0pa3yroTcs Oosiee
MpoYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (mpu pH=10).

CaInd + Naz[H2Y]=Naz[Ca Y] + HInd % + H*

Bunno-kpacHbIi Toy0oii

Mg Ind- + Naz[H2Y] = Na2[Mg Y] + HInd % + H*

BunHo-KpacHbIii Tony6oii

B »KBHBaJIEHTHOM TOYKE BHUHHO-KpacHas OKpacKa pacTBOpa CMEHSETCA
roiy0oii BCIEACTBUE HAKOIUJICHUSI aHUOHOB MHIUKATOPA.

HeoOxonumyro miis  ompezeneHuss aMMOHUMHYIO OydepHyro cmech
MIPUTOTABIUBAIOT B MepHOU Koyioe BMecTuMmocThio 1000 mu, cmemmBas 100 mu



pactBopa xjopuaa amMmoHus ¢ maccoBoit mosreid NH4Cl 20 % co 100 M pactBopa
amMMuaka ¢ MaccoBod gonern NHs 20 % wu goBoas o00BEM CMecH
JTUCTUJIIUPOBAHHOM BOAON 10 MeTKU. OOBIYHO MPUPOJIHYIO Boay TUTPYIOT 0,05 H
pactBopoM KomiuiekcoHa |ll. PactBop mnpuroraBivMBarOT M3 TOYHOW HABECKU
XUMHYECKH YHUCTOrO IpermapaTa, Y4MThIBas, 4to ¢opmyna komriuiekcona ||
NayC1oH1408N2-2H,0, a monsipHas mMacca SKBUBAJECHTOB €r0 B JAHHOW peaKIUH
paBHa TMOJIOBUHE MOJSIpHON Macchl (Z = 2). Horaa KOHIIEHTpalMI0 pacTBOpa
KOMIUIEKCOHa ycraHaBnuBaioT 1o 0,05 ©H pactBopy cynbdara MarHus
MgSO,-7H,0, npurorosiieHHOMY U3 (hUKcaHaa (MU 10 XJIOPUIY KaJIbIIHS).

Keiic-3aganue mo teme Ne 4
«Onpenenenue o0mmel KeCTKOCTH BOJAbl KOMILJIEKCOHOMETPHUYECKUM
TUTPOBAHUEM)

O0opy/i0BaHNe U PeaKTHBBI: KOJObl KOHUUECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 mJl, yKperuieHHasi B mratuBe; GpapopoBblil CTaKaHYUK JJIs CJIUBA;
pactBop KomruiekcoHa |ll; OydepHbIil pacTBOp; XpOMOT€H YEpHBIN CHelUaIbHBIMN
ET-00 (unnukatop).

Buvinonnenue ananuza. llpexne, 4em BOCIIOJIB30BAaThCsl OIOPETKOM, €€
BBIMOWTE, JTOOMBAasCh, YTOOBI >KUJKOCTh CTEKJIAa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OIMOJIOCHUTE paboyuM pacTBOPOM,
KOTOpPBIM OyzieTe THTpoBaTh (pacTBopoM KomiuiekcoHa Il1). C momormisio BOpoHKH
OIOpPETKY HaIlOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JEICHUS, 3aMOJHUTE OTTSHYTYIO
TpYOKy («HOCHK»), cielisd, YToObl B HEll He ocraBasioch Bo3ayxa. [locie 3Toro
00s13aTenbHO yOepuTe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHHe (10
HIDKHEMY MEHUCKY).

BrlmonHsist THTpoBaHue, CleIyeT coOM0aaTh CISAYIONNE MPaBUia.

1. Kaxxnoe TuTpoBaHME HAYMHAIOT C HYJICBOTO JEJCHHS IIKAJbI, TaK KaK MpH
HTOM KOMIIEHCUPYIOTCS MOTPENTHOCTH KaTMOPOBKU OIOPETKH.

2. TutrpoBaHue MPOBOASAT HE O4YEHb ObICTPO (3—4 Karu B CEKyHIY), HHAUe
pacTBOp HE OyJeT BOBPEMS CTEKaTh CO CTEHOK U OTCUET OKAXKETCSI HEBEPHBIM.

3. O6beM pacxonyeMOro Ha TUTPOBAHHUE PACTBOpPA HE JOJDKEH MPEBBIIIATH
€MKOCTU Of{HOM OropeTku. OTcueT oObeMa Mocjie BTOPUYHOTO HAIMOTHEHHUS CUIIBLHO
CHUYKAeT TOUHOCTh ONPE/ETICHUS.

X00 onpeodenenusn. B THIaTENbHO BBIMBITYIO KOJOY [JIi TUTPOBAHUS

otMepbTe nunerkoir Mopa 100,0 cm® HCCIEyEMOM BOIBI U TPUIIEUTE S cm®
aMMOHUITHOM OydepHoit cmecu. Buecute Ha koHie mmartens ~20—30 mr cyxoi
CMECH MHAMKATOPA C XJOPUJIOM HATPUS IO MOSABJICHUS XOPOILIO 3aMETHOM, HO HE
OYE€Hb TEMHOM BUHHO-KPAaCHOW OKPACKH.

TurpoBanme. [IpubapisiiTe 1Mo KarisiM KOMIUIEKCOH K BOJIE MEIJICHHO,
MOCTOSTHHO BCTpsSIXMBasi KoJIOy C BOJIOM, HaOromas 3a OKpacKoW pacTBopa.
TutpyiiTe 10 epexo/ia OKpacKu U3 BUHHO-KPACHOM B TOIyOyI0 OKpPacKy OT OJIHOM



JUIIHEN Karuid TUuTpanTa. JlanHuele 3aHecute B Tabnuily. [loBTopute TUTpOBaHueE
2—-3 pa3a U U3 CXOHSIIMXCS OTCUETOB BO3BMHUTE CpPEAHEE 3HAUYCHUE. 3aHECUTE
JTAHHBIE 110 TUTPOBAHUIO B TAOJIHILY

Tabnuua — JlaHHBIE TUTPOBAHHS

Ne i/t Vg, cm® V1, em® CT, MOJTB/TM°
1 100
2 100 0,05
3 100
Vi + VotV
V1 (cp) = %
OO6y10 xkecTkocTh Boasl (Ca?* m Mg?* ma 1 1) Berauciure 1o popmysie:
Cr Vr -1000
XK= % ,  MMoie/aMe mmm K
B

rae  Cr— MOJIpHas KOHLIEHTPAIUs SKBUBAJIEHTOB pacTBopa Komiuiekcona Ili;

V1 — cpennuii 00beM pabOYero pacTBOpa KOMIUIEKCOHA, 3aTPayeHHbIM Ha
TUTPOBAHHME, CMS;

Vg — 00BEM BOJIBI, B3ATHIN IS OIPEAEIECHNS KECTKOCTH, CM°,

1000 — ko> dunuent nepecyera Ha 1 mav°,

CpaBHHUTE pe3yJbTaThbl pacuera ¢ JAHHLIMH Ta0JHIbLI IOKAa3aTesei
KAa4Y€eCcTBA BOJ M ceJaiiTe BLIBO/ 0 JKECTKOCTH HCCJILyeMOi BOAbI.

KonTpoubHbie Bonpocskl mo Teme Ne 5 ZKeCcTKOCTh NPUPOAHBIX BOJX

1. Kakue conu 00yCI0BIMBAIOT KECTKOCTh BOJIbI?

2. Yemy paBHa xecTKOCTb BoAabl, B 10 1 xoropou coxepxurca 4,08 r
KaJabLus?

3. B kakux eguHHIIAX H3MEPAETCA KECTKOCTh? YeMy paBHa KECTKOCTh
MSITKOM BOJIBI, )K€CTKOM, OUE€Hb KECTKOM?

4. Y1o moHUMAETCS IO OOIIEN KECTKOCTHIO BOIBI?

5. Hanuuuem, kakux MOHOB OMNpEACNSETCS BpEMEHHas W MOCTOSHHASI BUJIBI
KECTKOCTH?

6. Kak MOXHO YMEHBIIUTH cCOJiepkaHue coiiel xectkoctu? IlpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUN YMATYEHUS BOJIBI.

7. B yem cyTh HOHOOOMEHHOTO CIIOC00a YMSITUCHUS BOBI?

8. Ha uem ocHoBan Meron komiuiekcoHomeTpunu? Ilouemy ero uHaue
Ha3BIBAIOT Xeamomempuent?



9. 3ayem K TUTPYEMOMY PacTBOPY B XEIaTOMETPUU JOOABISIIOT aMMOHHUITHYTO
oydepHyro cmech?

10. Kak yCTaHABIUBAIOT TOUKY HKBUBAJICHTHOCTH npu
KOMIUIEKCOHOMETPUICCKOM TUTPOBAHUN?

Keiic-3aganusa o reme Ne 6
«IlosryyeHue U CBOMCTBA KOJJIOUJAHBIX PACTBOPOB»

Ileap padoThl: 03HAKOMUTBHCS C KOHACHCALMOHHBIM METOJOM IOIYYECHHUS
KOJUIOMJIHBIX PacTBOPOB, BBIACHUTh BIUSHUE BHEIIHMX (HaKTOPOB Ha HX
CTaOMJIBHOCTD; MOIYYUTh IPEICTABICHUE O CTPOCHUN MUIIEIUT 30JIeH, KOAryJyIsiuu
KOJUIOUJHBIX PACTBOPOB JACHCTBUEM PACTBOPAMH 3JIEKTPOJIUTOB.

3amanue 1. [lonydeHue e KpEMHUEBOUN KUCIOTHI

[Tomectute B mpoOupky 5—6 kamenb pactBopa NaxSiO; u go6aBbTe 2—3
ka2 H pactBopa HCI. OtmeThTe XapakTepHble MPU3HAKU MOTYYEHHOTO TeJIs.
Kakue ycinoBus 3TOro OmnbITa UCKIIOUUIIN TOJTYYEHUE 307151 KPEMHUEBON KUCIOTHI?

3aganme 2. IloaydeHue 3011 KPEMHHEBOM KHCIOTHI KOHACHCAITMOHHBIM
METOI0M

[Tomectute B nBe npobupku mo 1—2 kammm pactBopa Na,SiOz u npubaBbTe
2—3 ma pactBopa HCI mmotHocThi0 1.05. Habmronaiite o6pa3oBaHue Mpo3pavyHOro
pacTBOpa CIETKa MEHBITICH TOIBIPKHOCTH, YeM Y UICTHHHBIX PAaCTBOPOB.

VKaxuTe TUI pEeaKuu, JISKAIEd B OCHOBE KOHJIECHCAIMOHHOTO METOJa
MOJIyYE€HUs KOJUIOUAHOTO PacTBOPA KPEMHUEBOM KUCIIOTHI.

CocTtaBbTe (hOpMyITy MHUIEIIbI 30JI1 KPEMHUEBOW KHUCIIOTHI, YKAXKUTE 3apsij
rpanyisl. Kakue (akTopsl 00yclnoBIMBAIOT YCTOWYMBOCTD MUIIEIUIBI KOJIOMIHOTO
pacTBOpa KPEMHUEBOW KUCIOTHI?

3amanue 3. Koarynsinus KOJUJTIOMAHOTO pacTBOpa MPH €ro HarpeBaHUH.

ITomectuTe OMHY NTPOOHUPKY C KOJUIOMJHBIM PacTBOPOM KpPEMHHEBOM
KHCJIOTBI, IIOJYYEHHOM BO BTOPOM OIIBITE, HA HArpeTyr BOJASHYIO OaHIo.
OObsiICHUTE TOSBIIEHWE CTYJEHHUCTOTO Ocagka B Tpobupke. YeM BbI3BaHO
HapylIeHue KUHETHYECKOro (haKTopa yCTOMYMBOCTH KOJUIOUIHOTO pacTBopa’?

KonTpouabHbie Bonpocskl mo Teme Ne 6 JlucnepcHbie CHCTEMBI.
KosutongHoe cocTtosinne BenecTs



1. Kakue cucremsl HazbpiBaroTcs aucniepcHeiMH? [lo kakuM mnpu3Hakam
OpPOBOJAT  Kiaccupukauuio AucnepcHblx cucteM? [lpuBenure mnpumepsl
JUCIIEPCHBIX CHCTEM, HCIIOJIb3yeMbIX B Balled Oynymied mnpodeccuoHaibHON
cepe.

2. Yro Ha3zwIBaeTcsa aucnepcHoit (azoit, aucnepcHon cpenoit? [losicaute Ha
IPUMEPAX IMYJIbCUH, CYCIIEH3UH, TIEHBI, ITBUIH, TYMaHa.

3. Kakue cuctembl Ha3bIBAIOT MHUKPOrETEPOreHHbIMU? ONUIIATE METOJbI
MOJIYYEHUS KOJUIOUJAHBIX PaCTBOPOB.

4. Kakue GaxTopbl ONpeaeistoT yCTOWYUBOCTh JUCTIEPCHBIX CUCTEM?

5. Kakoe cTpoeHue uMeEeT NBOMHON 3JIEKTpUUECKUM cioi? YTto Takoe
ANEKTPUYECKUI TOTEHIIAI?

6. Uto Takoe sBieHue koarymaanuu? Kakumu crnoco0aMyd MOKHO BBI3BaTh
KOaryJsiiuio KOJUIOMAHOro pactBopa? ITpuBeauTe npuMepbl UCIIOJIb30BAHUS 3TOTO
SBJICHUSI B TEXHUKE U XUMHUYECKOM aHaJIU3E.

7. Kakue 3011 Ha3bIBatOT THO(PHIBHBIMU, U Kakue TMo@oOHbMu? [TpuBeauTe
npuMmepsl. KakoBo cTpoeHHE 0CaaKoB, OOpa3ylOIIUXCS NpU  KOATYJISLIUU
TMOPMIBHBIX U TMOGOOHBIX 30J1eH?

8. Uro Takoe siBjeHUE TUKCOTponuu? I'1e OHO ncIonb3yeTcs?

9. KakoBa ctpykrypa renei? I['nme onHu wucnons3yrorcs? Urto Takoe

KOAryJsius?

10. Yto Takoe siBneHue cenumeHTanuu? OT KakuxX (PaKTOPOB 3aBUCHUT €€
CKOpPOCTB?

11. Onumure  MOJEKYISIPHO-KMHETUYECKHE  ONTUYECKHUE  CBOMCTBA

KOJUIONAHBIX PAaCTBOPOB.

Keiic-3ananue mo reme Ne 6 «XuMus BAKYIIMX BelIeCTB)
NnenTudukanus Ka4eCTBEHHOI0 COCTABA MOPTJIAHIALEMEHTA U PeaKIUu
cpeasbl ero pacreopa

1) OnpenesieHne peakuu pacTBOpPa NOPTIAHALEMEHTA NPU 3ATBOPEHUH
PeakTuBBI: TOPTIAHAIIEMEHT, TUCTUIUIMPOBaHHAS BoAa, heHondTaneuH, 1 H.
pactBop Na,COs
OoGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpUudyra
B npoOupky HachINbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTA U 100aBbTe 5 MII
BOJIbI. B TeueHue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE TPOOUPKHU, 3aTEM
JanTe oTcTosAThCsA 15 MuH. uinm otieHTpudyrupyire. Llearpudyrar (Bepxuuit
CJION KHUJIKOCTH) OTOEpUTE TIPH MOMOIIH IMUTIETKU B 2 MPOOUPKH, B OJTHY T0OABHTE
2 xarum ¢geHondranenHa B Apyryro S5 kamensb 1 H. Na,COs.

3anucv 0aHHbBIX ONLIMA
1) CocTaBbTe MOJICKYJIIPHOE M HOHHOE YPaBHEHHMSI THIPOJIM3a OPTOCHIMKATA
KaJblus 1o 1-i1 cTyneHu.



2) Ykaxure, Kakue MPOyKThI TUAPOIN3a ObUTH 00HAPYKEHBI TIPH IIOMOIITH
dbeHondTanenHa u nNpu B3aUMOJICUCTBUM ¢ KapOOHATOM HAaTPUsl, OTMETHTE
MPU3HAKHU PEAKIUU.
3) CocraBbTe MOJIEKYISIPHOE U HOHHOE YpaBHEHUSI 00pa30BaHUsI OCaKa MPU
nob6asienuu K reHTpudyrary pacrsopa Na,COs.
2) Unentuduranus Ka4eCTBEHHOI0 COCTABA MOPTIAHALEMEHTA
Peaxmuewt: nopTiananeMeHT, nuctuiumpoBannas Boaa, HCI (konr.), 1 v
pactBop NH4CNS unu KCNS, 1 1 pactBop Na,COs, 1 1 pactBop NaOH.
Obopyoosanue: poOUPKH, CTEKIISTHHAS MAJOYKa, MUIETKa, eHTpUudyra
B nmpo6upky nepenecute 1 mmarens NOPTIAHAIIEMEHTa U 100aBbTe 1 MII KOHII.
COJISTHOM KHCJIOTBI, OCTOPOKHO NIEPEMEIIANTE CTEKIISTHHON MTAIOYKOM.
OOparruTe BHUMaHUE Ha 00Opa30BaHUE HA CTEHKAaX NPOOUPKU MPO3PAYHOTO TeIs.
HomneiiTe B mpoOUPKYy HEMHOTO JUCTUIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
ueHTpudyrupoanue. LlenTpudyrat npu moMomy NUINETKH NIEPEHECUTE B 2
npoOUpKHU U J00aBbTE: B OJJHY MPOOUPKY 5 Kameiab poJgaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH it Heittpanuzanuu cpefpl, a 3ateM u30b1Tok NayCOs (10
MOSIBJICHUS OCAJIKA).

3anucv 0aHHbBIX ONLIMA
1) 3adukcupyiite cBOM HaOJIOIEHUS B TaOIHIIE:

Ne| CocraBisiro- | Pearent | [IpusHak | YpaBHeHHe
1I1e [eMEH- pEeakli B HOHHOM
THOT'O KJIMH- U MOJIEKYJISIPHOM
Kepa BUJIE

1 HCI

2 NH4CNS

3 Na,CO;
Cocras
LIEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIOHEHTBI LIEMEHTHOTO KJIMHKEpa ObLIU 0OHAPYKEHBI MPU TOMOIITU
JAHHBIX PEaKLIH?

KounrpouabHbie Bonpocs! mo TeMe Ne 6 MuHepaJbHbIe BSKYLIHE

1. UYrto Ha3piBaeTcd HEOPraHWYECKUMHU (MUHEPAJIbHBIMU) BSDKYIIUMHU

BemecTsamMu? HazoBUTE OCHOBHBIE KAUECTBEHHBIE IPU3HAKH BSKYILUX BEIIECTB.
2. Kakue OCHOBHBIE BHIBI CBIPbSl HCIOJB3YKOT JUIl IPOU3BOJCTBA

MUHEPAIbHBIX BSKYIIHUX BELIECTB?

3. Kakue craguy mpoTeKkaroT B IPOLECCE NPEBPAIICHHS BSHKYIIUX BEILECTB
U3 TMOPOILIKOOOpPAa3HOr0 B KaMHEBUAHOE TEJIO M KAKUMHU IMPOILIECCAMH OHHU
COITPOBOXKIAIOTCS?

4. B yeM oTaMuM€ BSDKYIIMX BO3AYIIHOTO M THUAPABIMYECKOrO TBEpIACHUS?
KakoBbl 0051acT UX NIPUMEHEHUS?

5. YUto BNMsET HA MJIACTUYHOCTDH U3BECTKOBOTO TECTA?

6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOTO KJIMHKEpa?



7. YTto npeacTaBisioT coOO0M MyII[0JaHOBBIE [IEMEHTHI?
8.Kakue BemiecTBa 001a1at0T BYKYILIMMU CBOMCTBAMM: a) THIPOKCU]

KaJIBITUSL; 0) XJIOPU THIPOKCOMArHus; T') MarHe3uT?

9. B uem 3akiroyaeTcst mpolecc B3aMMHOTO Tiepexoa CTPOUTENBHOIO U
MPUPOIHOTO TUIica?

10. Kakyro KUCIIOTY Helb3sl XpaHUTH B MOCY/IE U3 KBapIIEBOTO CTEKIIA.
[Touemy?

Keiic-3aganue nmo reme Ne 7
«OKHCIANTETILHO-BOCCTAHOBUTE/IbHbIC PEAKIHMH C Y4ACTHEM CJI0KHBIX
BeleCTB»

OmnpbIT. Biaussune pH cpeabl Ha Xxapakrep BOCCTAHOBJICHUA
NMEePMaHIaHATA KAJIUS

PeakTnBBl M MaTepuaJbl: pacTBOp nepManraHata kamus 0.5 H, pacTBop
CEpHOM KHCIOTBI 2 H, pacTBop ruapokcuaa kamuss 0.05 H, HATpUT Kanus
KPUCTAUTNYECKUH. , JUCTUIUIMPOBAHHAS BOJIa, TPOOUPKHU, MUKPOIITIATEIIb.

Boinosinenue padorbl. B Tpu npoOupku BHecute 1o 3-4 Karid pacTBOpa
nepmanradara kanus (KMnOg). B mepByto mpoOupky no6aBeTe 2-3 Kamid 2H.
pacTBOpa CEpHOM KHUCIIOTHI, BO BTOPYIO - CTOJBKO € BOJBbI, B TPETHIO - TAKOE KE
konuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecUTe IO JBa
mMukpommnatens kpucrammndeckoro Hutputa kamus (KNOy) u mepemernaiite
pacTBOPBI O MOJHOIO PACTBOPEHUS KPUCTAIIOB. Uepe3 3-4 MUHYTBI OTMETHTE
MU3MEHEHHNE OKPACKHU B IPOOUpPKaX.

3anuch JAHHBIX ONBITA.

1.Hanumure  ypaBHEHUsI  peakluid  BOCCTAHOBJIEHUS  I€pMaHTaHaTa
KaJusl HUTPUTOM Kajvs B KUCIIOM, HEUTPAJILHOW M IIEJIOYHOW Cpenax, yUUThIBas,
4TO
WOH MnO;1 - nMeeT (UOoJIETOBYIO0 OKpacKy, noH MnO i_ - 3eéHyI0, MOH MNn?* -
oecuBeteH, MNO, - ocagok Oyporo mBeTa.

2.MeToaoM 3JIeKTpOHHOT0 Oatanca noaoepuTe Kod(pHUITMSHTHI.

3. YKaXuTe OKUCIUTENb U BOCCTAHOBUTEb, MPOIECC OKUCIICHUS U
BOCCTAHOBJICHMUS.

4. Jlo kaKo#l CTENEHN OKUCIICHUSI BOCCTAHABIIMBACTCS TIEPMaHTAHAT KaJIus B

pactBopax, umeromux pH > 7, pH = 7, pH < 7?7 CkoibKO OKHCIUTEIBHBIX
AKBUBAJICHTOB coAepkuTca B 1 Moibp KMNO4 B Kax10M U3 3THX ClydaeB?

Kourposabubie Bompocst mo Teme Ne 7 OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUN ¢ YYACTHEM CJI0KHBIX BelleCTB

1.YTo Ha3wIBaeTcs creneHblo okuciaeHus? Kak ee onpeaenstor?
2. Onpenenurte cTeneHb OKUCICHUS XpoMa B cieayromux coequHeHusx: KoCrOa,

Cr,03, NaCrO,, Cr2(504)3, CI’C|2, Na3[Cr(OH)6].



3. Jaiite ompeaeneHUsi MOHSATUSIM «OKHUCIUTENb, BOCCTAHOBUTEIbY, MPUBEIUTE
MIPUMEPHI BAXKHEUIIINX OKUCIUTEIIEH U BOCCTAHOBUTEIIEH.
4. YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXKE MPOLIECCOB MIPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTAHOBJICHHE?
MnOs — Mn*?;  SnO — Sn0O,; CIt— ClOs?; NHz —NO
Al— AlO;; S°— S2; MnO, — Mn? ; Pb** — Pb*2,
5.Ykaxure, B KaKUX U3 MPUBEIAECHHBIX HUXE MPOILIECCOB MPOUCXOIUT OKUCIICHHUE,
a B KaKUX — BOCCTaHOBJICHUE?
Mg*? — Mg ; PH3 — H3POy ; AlO; — Al; Fe*®*— Fe*,
P,05 — PH3; MnO ;' — Mn; Fe*? — H,FeQ4; Mn*?>— MnO..
6.YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXE MPOILECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTAHOBJICHHE?
NHs; — NO; Fe — Fe;03; SnO; — SnO; CrO ;> — CrO.
Zn0}?*— Zn; PbO — PbO,; NO;' — NHs; CrO,*— Cr.
7. Kakwe wu3 CleAylOUIUX  peakluid  OTHOCATCS K  OKHMCJIUTEIbHO-
BOCCTaHOBUTEIbHBIM?
NH;Cl = NH;3; + HCI
Zn + 2HCI = ZnCl; + H;
2Na + 2H,0 = 2NaOH + H,
CaO + SO3; = CaS0Oq,
NaOH + HNO3; = NaNOs + H,0
[Touemy?
8. Kakue cBOHCTBa MPOSBISAIOT B OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITAIX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKUCIICHUS 3JIEMEHTA, YKa3aHHOTO B ckoOke? JlaiiTe
MOTHBHUPOBAHHBIN OTBET.
H,SO4, H5S, SO; (S)
Mn, KMnQO,4, MnO, (Mn)
9.Kakue cBoiicTBa MPOSBISIOT B OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHIX
BEIIIECTBA, UCXO/IS M3 CTETICHU OKHMCIICHUS DJIEMEHTa, YKa3aHHOTO B ckoOke? JlaiiTe
MOTHUBHUPOBAHHBIN OTBET.
K2Cr207, CI’, szOg (Cr)
HNO;, NH3, NO (N)
10. Wcnonb3yss METOJ 3JIEKTPOHHOTO OalilaHca, MOAOEPUTE CTEXHUOMETPUUYECKUE
KO3 (PUIIMEHTBI, ONPEAENIUTEe OKUCIUTENb W  BOCCTAHOBUTENb, IPOLIECCHI
OKHMCJICHHSI U1 BOCCTAHOBJIEHHUsI, TUN cienyromux OBP:
S + KOH — K,S + K»,SO3 + H,O
KMnO; — KoMnO, + MnO, + O,
HCIO, + H,SO; — HCI1 + H,SO,
NH; + O, — NO + H,0.

Keiic-3ananue mo teme Ne 7
«OKHCIANTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C Y4aCTHEM MPOCTHIX
BeLIECTB - METAJLIOB»



OmnbiT 1. OTHOIIEHHE METAJIIIOB PA3HOM AKTUBHOCTH K KHCJIOTaAM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJIUTEISIM U PACTBOPaM LIeJI04eil.
A) XuMH4YecKHe PeaKuuy MeTAJJIOB ¢ KOHIEHTPUPOBAHHOI CepHOit
KHCJI0TOM

Konyenmpuposannass  cepnas  xucioma  3a  cuem — MAKCUMAIbHOLL
NONOJNCUMENbHOU  CMENeHU OKUCICHUS YEHMPAIbHO20 JAeMeHma  s6/semcs
KUCAOMOU-OKUCTUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposantoti cepuou xuciomor HySOs4 ¢
MEMAIAMU 803MONCHBIMU NPOOYKmMmamu soccmanosnenus asusaromes: SOz; S; HyS.
Cmenenv 6occmanosnenus S*® sasucum om axmuenocmu memannos. Hanpumep,
KOHYEeHMPUPOBAHHASL CePHASL KUCIOMA 80CCMAHABIUBAEMCA!

a) HeakxmusHviMu memaniamu 0o SOy;

0) memannamu cpeoHei axmusHocmu (medxcoy Mn u Hr) nocredoosamenvho
om SO3 0o S°

8) akmusHviMu Memaniamu (cmosuwuu negee Mn) 0o HyS

Ha memanner Cr, Fe, Al, Au, Pt H;SOu4(x) ne oOeticmeyem npu HU3Kux
memnepamypax.

Boinosinenue. [lomecture B TpU MPOOUPKU MO KYyCOUKY METAJJIOB — MEJIH,

IIMHKa #W MarHug. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoB8arHyio, 9To0bl OHA TIOKPBIIAa METAUIBI (paboTaliTe B BBITSDKHOM
mKady npu BKIFOUEHHON BEHTUIISIIUU! ).
3ajganue. 3anUCh JaHHBIX ONbITA.
OnummTe HaOIIOASHUS.
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIHMX PEAKITUH.
+6
Cu® + H2S04(k) —
Zn° + HpS04(x) —
Mg° + H2SOa4(x) —
PaccraBbre KOA(DPUIIMEHTHI METOAOM OJJICKTPOHHOTO OalaHca. YKaxuTe
BOCCTAHOBHUTENb, OKUCIUTENb, @ TAKXKE IMPOIECCHl OKUCIICHHUS M BOCCTAHOBJICHHUS.

b) XuMuveckue peaknum MeTaJLI0B ¢ pa30aBJIeHHON CePHOM KHCJIOTOM

[TomecTuTe B Tpu MPOOUPKH MO KYCOUKY METAJUIOB — MEJIU, IIMHKA U MarHus.
B kaxnayio mpoOHpKy N00aBbTE cepHYl0 Kuciomy pazdoasieHHylo, 4TOOBI OHA
MOKphLIa MeTasuibl. B Mosiekyiie pa30aBieHHON CEpHON KUCIIOThI POJIb OKUCIUTENS
BBITIOJIHSCT HOH Bojopoaa H™.

3aganue . 3anuch JaHHBIX ONBITA.

Onummure HaOIIOICHHUS. CocrtaBbTe YPaBHEHUS NPOMeKauux
COOTBETCTBYIOIIUX peakiuil. PaccTtaBbTe KOAhOUIIMEHTH METOIOM DJIEKTPOHHOTO
OanaHca. YKaXUTe BOCCTAHOBUTEIb, OKUCIIUTEIb, & TAK)KE MPOIECCHI OKUCICHUS U
BOCCTAHOBJICHHUS.



Cu® + H2SO4(pazd) —
Zn° + HyS04(pa36) —
Mg° + H2SOs(pa36) —

B) XumMnyeckue peakuum MeTa/I0B €O HIeJI0YaMH

C pacmeopom wenouu 63aumMooeucmeyiom Memaiisl, OKCUObl U 2UOPOKCUObL
KOMOPbIX 001a0aom am@pomepHulMU C8OUCMBAMLU.
BoinoJsinenue 3axanus. V3 Tpex mpeasiokeHHBIX B onbiTax A U b MeTamos

BBIOECpUTE MeTall, UMEIomUA aM(pOTepHbIE CBOMCTBa CBOUX OKCHUJIOB U
TUJAPOKCUIOB, TPU HTOM CTOSIIMU 7O BOAOpoAa B Py CTaHAAPTHBIX
ANEKTPOAHBIX TNOTeHIManoB. OmNycTUTe MeTall B NPOOUPKY C PpPacTBOPOM
TUJPOKCUJIA HATPUSL.

3aganue .3anuch JaHHBIX ONbITA.

Onumure HaOmoaeHuss. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIIECH peaKIuu.
B npoaykrax peakiuu 3toro metamia ¢ pactBopom menodn NaOH ykaxute ero
pPacmeopumyro  KomMniekcHyro coib. PacctaBbre KOA(D(PUIIMEHTH METOJ0M
AJIEKTPOHHOTO OajlaHca. YKaXUTe BOCCTAHOBUTENb, OKHUCIUTEIh, a TaKke
MPOIIECCHI OKUCTIEHUS U BOCCTAHOBJICHUS.

Konrposabnubie Bompocbl mo Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUH C YYACTHEM MPOCTHIX BEIECTB — METAJLJIOB

1. B kakom ciydae BO3MOXKHO BBITECHEHHE METAILIA U3 PACTBOPA €TO COJIU:
a) CuCl,+ Al— 0) NiSO;+ Fe—

B) KNO;3;+ Fe— r) Zn(NO3), + Al—

2. Kakue u3 nepeunciennsix metamuios: Ni, Pb, Mg, Zn B3auMoneicTByIOT ¢
pactBopom 1meioun? [louemy? Hamummre COOTBETCTBYIOIINE —ypaBHCHHS
peaKunil.

3. 3aKOHYHUTE CIACAYIOIINE YPABHEHHUS PAKTHYCCKA BO3MOKHBIX PCaKIIHIA:

a) Pb + HZSO4 (pas6.)
6) Pb + HZSO4 (koHu.) —>

B) Pb+ HNO; (pa36) —
4. Ornomenue amomunus K Boze, kucinotam: HCl, HaSO4 (pass), HNO3 (pass) 11
nienoyaMm. CoCcTaBbT€ COOTBETCTBYIOIINE YPABHEHUS PEAKIIUI.
5. 3aKOHUYHUTE CIIEIYIOIINE YPABHEHUS PEAKIIU:

a) Ca + H,O—
0) Ca + HySO4(xoHI1.)—
B) Ca + HNOs(xoH11.)—



6. 3aKOHUUTE CIICIYIOIINE YPABHEHUS PEAKIIU:
a) Al + Fe,0O3—
6) Al + HNO3(pa36,) —

8) Al + NaOH—
7. B xakom CJIydac€ BO3BMO’KHO BBITCCHCHHC MCTAJlJIa U3 PaCcTBOpaA €ro COJIN:

a) CaCl,+ Al— 6) Fex(SOu)s + Zn—s

B) AgNO3+ Cu— r) NiSO4 + Sn—?
8. 3aKOHUHUTE CIIEAYIONINE YPABHEHNUS PEAKIIUIA:

a) Zn + NiSO; —
0) Zn + H,SO4 (koHIr.) —

B) Zn + HNO; (paz6.) —
9. 3aKOHYHTE CIICAYIONTUE YPABHCHUS PEaKIIHM:

a) Sn + NaOH—
6) Sn + HNO_?,(KOHH,) —

B) Sn + HNO4(pag6.) —
10.Kakue MeTajuisl B3aMMOJEIHCTBYIOT C KHCIOTAMU: a) HEOKUCIUTENAMH; 0)
OKUCIIUTCIISIMUA. HpI/IBeIII/ITe IIPUMCPHIL.

Keiic-3aganue mo teme Ne 7 «["'ajibBaHM4YeCKHE 3J1€eMEHThD)
Onbir 1. TanbBanmyeckuid 3jeMeHT TuHna Jlanmasa-fxkoom ¢
KOHUECHTPAUMOHHOM MoJisipu3anuen
IIpubops u peakTuBbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 H, KC1 (HackIL.);
AJEKTPOJIbl — IIMHKOBBIM M MEJIHBIM; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBAIILHOM OyMard.
Bouinosinenue padorbl. O3HAKOMBTECh CO CXEMOM TajbBaHUYECKOIO
AJIEMCHTA.
B nBa crakana HaeiiTe pacTBOPBI OAMHAKOBOW KOHIIEHTPAUU 1 MoB/IM:
B NIEPBBII — CyJib(paTa LIMHKA, BO BTOPOIl - cylb(aTa MEAH.

OmnycTuTe B PacTBOPbl CBOMX COJIeW IIMHKOBYID U MEIHYIO IUIACTUHBI,
COCIMHUTE MX TOCPEICTBOM MEIHOW IPOBOJIOYKH C TraJbBaHOMETPOM, COOIIrOmas
MOJISIPHOCTH. «3aMKHHMTE» PACTBOPhI B CTaKaHaX »JJEKTPOJUTHBIM MOCTHKOM,
3aITOJIHEHHBIM HACHIIEHHBIM pacTBopoM xiopuaa kamus KCl, mpuroroBieHHOM
Ha arap-arape, T.. 3aMKHUTE€ TajJbBaHUYECKYIO IIenb. Uepe3 MsITh MUHYT IMOCIE
3aMBIKaHUS 1ETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJeMEHTa
(TOouHee MajieHue HAIPSKEHUS, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).



+ 44314148

Puc. 1 — Cxema ranpBaHHYECKOTrO dJIEMEHTA
C KOHIEHTPALIMOHHOMN MoJsIpu3anuei

JlBa crakana Ha 200 cm® (1), amexTpomsl (2), COeAMHUTENbHBIE TIPOBOAA (3), PIEKTPONHTHEII
MOCTHK (4), rasibBaHOMETD (5).

3aganue. 3anuch TaHHBIX ONbBITA.

1) 3aduxcupyiite nokazanust BOIbTMETPA: Epacrna = ... B,

2) Paccumraiite TEOPETHYECKH HAIPSHKCHUE TajbBaHHMYECKOTO JIIEMEHTA,
IIOJIb3YSCh 3HAYECHUSMH CTAHJAPTHBIX NIEKTPOAHBIX IOTCHIUANOB Ereop = .. B,

3) Beramcmure KIIJ| w3ywaemoro rampBanmdeckoro dmementa: KIIJ =
Egarr/Ercop. 100 %.

4) OObSICHUTE MPUUNHY BOZHUKHOBEHUS IBOWHOTO AJIEKTPUIECKOTO CJI0S Ha
I'PaHULIE METAJLI-PACTBOP €0 COJIM HA [IUHKOBOM U MEJHOM JJIEKTPOAaX.

5) CocraBbTe YypaBHEHHMS pEaKIMid, TMPOTEKAOIUX Ha O3JIEKTPOJaaxX
TaJIbBAHUYECKOTO DJIEMEHTA, M CYMMApPHOE YPABHEHME XUMHUYECKOW PEAKLIUH, B
pe3ysbTaTe KOTOPON BO3HUKAET JJIEKTPUYECKUM TOK B TAHHOM JJIEMEHTE. Y Ka)KHUTE
THI PEAKIIUU.

6) Ilosichute, mouemy Ha mpaktuke JJ[C TambBaHHUYECKOTO SJEMEHTa
MEHBIIIE, YEM TEOPETUUYECKHU PACCUMTAHHASI BEJIMUUHA?

7) SlBnsercs MaHHBIA TrajJbBaHUYECKUM 23JieMEHT oOpaTtumbiM? OTBeT
MOTHUBUPYHTE.

8) VYkaxuTe, NMpuU KaKUX YCIOBUAX padOTa [TaHHOIO TaJIbBAHUYECKOTO
AIIEMEHTA MOXKET ITPEKPATUTHCS ?

9) Kakywo ponar B paboTe TaJbBaHUYECKOTO DJEMEHTA BBIMNOJIHSCT
AIEKTPOJUTHBIN MOCTUK?

OnbiT 2. H3yyeHue padoThl KOHUEHTPANMOHHOIO TIaJibBAHMY€CKOI0
3JIEMEHTAa

Boinosinenue padotrbl. B 1Ba crakaHumka HajedTe pacTBOPHI CylbdaTa
LIMHKA Pa3HOM KOHIEHTPALMU: MEPBBIA ¢ KOHIEHTpauued 1 Mons/mm3, BTOpO -
0,001 momnb/am®:



Onycrtute B pacTBOPbl LIMHKOBBIE IMOJOCKH, COEAUHUTE HX IMOCPEICTBOM
IIPOBOJIOB C TaJIbBAHOMETPOM, COOIIOAs! MOJISIPHOCTH.

CoenuHHTE  pacTBOpPbl B CTAKaHAX  JJEKTPOJIUTHBIM  MOCTHKOM,
3aII0JJHEHHBIM HACHIIIEHHBIM pacTBOpoM xsopuaa kamus KCI.

3ananue. 3anuch TaHHBIX ONbITA.

OTKJIOHSIETCS JIU CTpENKa raJlbBaHOMETpa?

Paccuuraiite Teopernueckoe 3HaueHue I/[C 3TOro sneMeHTa U CpaBHUTE
pacyeTHbIE JaHHBIE C ONBITHBIMU BEIUYHUHAMHU

CocTaBpTe cXeMy KOHLEHTPALMOHHOI'O TaJIbBAHUYECKOTO 3JIEMEHTA:

(-)Anon (+)Karox

CocraBbTe 3JEKTPOHHO-UOHHBIE YPABHEHUS, IPOTEKAIOLIUE B
ITOJTY?JIEMEHTAX: HAa aHOJIE; HA KaTOJE.

Brluucnure noteHuuan Kaxaoro 3J€KTpoia 1o ypaBHeHuto HepHera,
NOJIB3YSCh TAaOMUIEHN CTaHAAPTHBIX 3JIEKTPOIHBIX MOTEHINAIOB

Paccuuraiite 5/]C KOHIIEHTPAIMOHHOT'O T'aJIbBAHUYECKOIO 3JIEMEHTA.

KontpoJbHbie Bonpocsl o Teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B n1Ba cocynaa ¢ roayobsiM pacTBOPOM MEIHOIO Kymopoca MOMECTHIIN B
MEepBbIN IIMHKOBYIO MJIACTUHKY, a BO BTOPOUl cepedpsinyto. B kakom cocyne
LBET pacTBoOpa nocreneHHo nponaner? [louemy?
2. YBEJIUUUTCS, YMEHBIITUTCS UK OCTaHETCsA 0e3 M3MEHEHHUsI Macca IIMHKOBOH
IJIACTHHKH MPHU B3auMoAeHCcTBHH ee ¢ pacTBopamu: a) CuSOy; 6) MgSOa; B)
Pb(NOs3),? ITouemy?
3. VBeIUUIUTCS, yMEHBIUTCS WA OCTaHETCs 0€3 N3MEHEHUS Macca KaJMHEBOU
IJTACTUHKH MU B3auMojercTeru ee ¢ pactBopamu: a) AGNOs; 6) ZnSOy; B)
NiSO,4? [Touemy?

4. Tlpu Kakoii KoHIEeHTpauu noHoB Cu?*

(Monb/aM%) 3HaYEHME TIOTEHIMATIA
MEJITHOT'O 3JICKTPOJIa CTAHOBUTCS PABHBIM CTAaHIAPTHOMY MOTEHI[HATY
BOJIOPOJTHOTO 3JIeKTpoaa?

n?* (B MoJb/aM®) OTEHIMAN IUHKOBOTO

5. [Ipu xakoi KOHIIEHTpauu Z
anektpoaa Oyaet Ha 0,015 B mMeHbIe ero cTaHIapTHOTO JIEKTPOTHOTO
nmoreHuaia?

6. CragapTHBIA DJIEKTPOJHBIA TMMOTEHIIMA HHUKeJs OoJbllle, YeM
koOanbTa. M3MEHUTCS M 3TO COOTHOUICHUE, €CIAU HU3MEPUTh MOTECHIUAI
HUKEJIS B pacTBope €ro HOHOB ¢ KoHueHtparuedr 0,001 wmonws/n, a

MOTEHIIMAJbI KOOalbTa — B pacTBOpe ¢ KoHIeHTpanuen 0,1 Moin/i.



7. Kakme mporecchl TPOUCXOIAT Y OJIEKTPOAOB TalbBAHUYECKOTO
AJIEMEHTA, COCTOSIIEr0 U3 MEIHOW M HUKEJIEBOW MIACTUHOK, MOTPYKEHHBIX B
onromosrsipHbie pacTBopbl CuSO,4 u NiSO,4? Paccunraiite DJ1C anemeHTa.

8. Ilorenuman cepedpssHoro 3nekTposa B pactBope AgNO; coctaBui 95
% OT 3HA4YeHHUs €ro CTaHJAPTHOTO S3JEKTPOJHOr0 MOTeHIHana. Yemy paBHa
KOHLeHTpauus noHoB Ag* (Monb/am3)?

9. MapranieBblii 3JIEKTPOJ] B paCTBOPE €ro COJMU UMeeT noTeHmuan —1,23

n2+

B. Brlumciure KOHIEHTpaAKO noHOB MN?* (B mons/mm3).

10.B cxeme TallbBAaHUYECKOTO JJIEMEHTA JJIEKTPOJAMHU SIBIIAIOTCS
MarHueBass M UWHKOBAasl IUIACTUHKH, OIYIIECHHBIE B pPAacTBOPbl MX HOHOB C
aKTMBHOM KoHIeHTpanueil 1 mons/nme. Kakoli Meramn sBiseTcs aHOIOM,
Kakoil katojgoM? Hamuimiute ypaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHOMN
pPEaKINH, TPOTEKAIOIIEH B 3TOM TAIbBAHUYECKOM 3JIEMEHTE, U BBIUUCIUTE €T0

SIC.

Keiic-3aganmne Ne 8 « Koppo3usi 1 3anura MeTa/Lui0B U CILIABOB)

OnseiTr 1. Koppo3uss nmpu KOHTaKTe [BYX Pa3HOPOAHBIX MeETAJLIOB.
HccaenoBanne MexaHM3Ma 3J1eKTPOXUMHUYECKOH KOPPO3UM METAJJIOB.
PeakTHBBI 1 MaTepHAJIbI: IMHKOBAS U MEIHAS IUIACTUHBI C 32KUMOM; 2 H pacTBOP
H,SO,, nucTriupoBanHas Boja.

3anonHUTEe XMMUYECKUN CTaKaH Ha 2/3 pacTBOPOM CEPHON KUCIIOTHI.
OmnycTuTe B pacTBOp HMHKOBYIO M METHYIO IJIACTUHBI, CJIE/S, YTOOBI IJIACTUHBI HE
KOHTaKTHPOBAJH JAPYT ¢ ApyroM. 3aMKCUPOBATH BBIJEICHHE BOJIOPOA HA OJHOM
U3 IJIACTHUH.
CoennHHTE C MOMOIIBIO 38KUMa IUHKOBYIO U MEIHYIO TUTACTUHBI, CIIEJIs, YTOObI
IUIACTUHBI KOHTAKTUPOBAJIM APYT ¢ ApyroM. Yro uamenwiocs? [louemy?
3aganue. 3anMch JAHHBIX ONIBITA.
1) Cnenaiite BBIBOJIBI, TI0 KAKOMY MEXaHH3MY IIPOTEKACT KOPPO3MSI METAILIA B
Pa3HbIX CIy4asX: IPU 3aMKHYTOW M pa30MKHYTOH LIENIH rajJbBaHUYECKOTO
DIIEMEHTA.
2) CocTaBbTe CXeMy KOPPO3UH IIMHKA B IPUCYTCTBUHM MEIM B Kuciore. Hamummre
AJIKTPOHHBIE YPABHEHHSI AHOJHOTO M KATOJHOIO MPOLIECCOB. Y KAKUTE MEPBUYHBIE
Y BTOPUYHBIE MPOAYKTHI ANEKTPOXUMUUYECKON KOPPO3HUHU.

OmnbiT 2. Koppo3usi OHMHKOBAHHOTO H JIY’KEHOT'0 KeJie3a B KICJIOH cpeje

BoinosiHenue: B nBe mpoOupku Hameiite Ha 1/2 ux o0bema
JUCTUJTMPOBAHHON BOJBI, U J100aBbTE 1O 2-3 KaIju 2 H pacTBOpa CEpHOU
kuciotel U rekcanuanopeppara (1) xamus K3[Fe(CN)g], koTophlil sBisercs
YyBCTBUTENILHBIM PEAaKTHBOM Ha MOHBI  Fe?* | ¢ KOTOpBIM JaeT cHHee
OKpamuBaHue. PacTBopsl XOpolllo mnepeMeniainte najioukoi. B onny npoOupky



MIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO JK€JIe3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(mIpeaBapUTENIbHO HAPYIIMB MOKPBITHS HAXKIAYHOM OyMaroi B IByX cllydasx).
3aganue. 3anuch JaHHBIX ONbITA. B Kakoil mpoOupke crycTss BpeMs MOSBUIIOCH
cuHee okpamuBaHue? CoOCTaBbTE CXEMYy KOPPO3MHM OIIMHKOBAHHOIO JKeJie3a C
HapyILIEHHBIM NOKPBITUEM B KUCJOM cpene. CoCcTaBbTe CXEMY KOPPO3HH JTyKEHOTO
JKeje3a ¢ HapyLIEHHbIM TOKPBITHEM B KHUCIOW cpele. YKaXuTe NEpPBUYHBIE U
BTOPUYHBIE MPOAYKTHI AIEKTPOXHUMHUYECKOM KOPPO3WHU, a TaKKe, KaKhue MOHBI B
KHCJION CpeJie BBINOJHAIOT poJib JIenoisipusaTopa’?

KOHTpOJILHbIe OIPOCHI 110 TEME Ne 8 KOppO3l/IH METAJIVIOB M 3aIllUTa 0T HEe

1. Meapb He BbITeCHAET BOAOPOA U3 pa3baBsieHHbIX KUCAOT. Noyemy?
OAHaKo, ec/n K Me[HOM nNAacTUHKe, OMyWeHHOW B KUCAOTY,

MPUKOCHYTbCA LLMHKOBOM, TO Ha MeAWn HauMHaeTcAa BypHOe BoiieneHue
Boj0poJia. JlaiiTe aTOMy 0OBsICHEHHE

2. Kak npoucxoaut atMocepHas KOppo3us JIyKEHOTO kKeJjie3a MPU HapyIICHUH
MTOKPBITHS?

3. Kak mpoucxoaut atmocdepHas KOppo3us JTY>KEHOW MeAW NpH HapylIICHHUH
MTOKPBITHS?

4. Ecny macTUHKY M3 YUCTOTrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCJIOTY, TO
HauyMHAIOIIEECS BBIJICICHNE BOJOPOJa BCKOPE MouTH Inpekpamaercs. OmxHako
IpH TNPUKOCHOBEHHMM K LUHKY MEIHOW IMPOBOJIOYKOW Ha MOCIEAHEN
HauyMHAEeTCsl OypHOE BhIJEEHUE BOopoa. [lalite sToMy 0ObsicHEHUE.

5. B yem CcymHOCTh NPOTEKTOPHOMN 3aIUTHI METANIOB OT Koppo3uu? [lpusenute
IPUMEP NPOTEKTOPHOM 3aIIUTBHI JKEJe3a B  DIIEKTPOJHUTE, COIACPKAILIEM
PaCTBOPEHHBIN KUCIOPO.

6. Keneznoe u3zgenue mokpbUIum HuKeleM. Kakoe 3TO MOKpBITHE — aHOAHOE
unu katoaHoe? [louemy?

7. B pacTBOp XJOpOBOAOPOIHOM (COJISTHOM) KHCJIOTHI MOMECTUIIM ITMHKOBYIO
MJACTUHKY, U IIMHKOBYIO MJIACTUHKY, YaCTUYHO MOKPBITYIO MeAbio. B kakom
ciay4yae TpOLECC KOPpPO3UMU IMHKA NPOUCXOAUT UHTEHCUuBHee? OtBer
MOTHBUPYUTE.

8. I[loueMy XMMHYECKH YHCTOE JKEJIe30 00Jiee CTOMKO MPOTHB KOPPO3HWHU, YEM
TEXHUYECKOE KeJIe30?

9. Kakoe mokppITHE MeTajja Ha3bIBAETCS AHOMHBIM U, KaKO€ — KaTOJHBIM?
Ha3oBuTe HECKOIBKO METAIOB, KOTOPbIE MOTYT CIYXUTh MJIsI aHOJAHOTO U
KaTOJIHOTO TTOKPBITHS KEJe3a.

10. Kak Bnusier pH cpenbl Ha CKOpOCTh KOPPO3MU TEXHUUECKUX METAJJIOB:
kenesza u uuHka? [louemy?



3agaHusi 11 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapumanToB Mo ka0 Teme)

Tema 1: OcHOBHBbIE MOHATHSA U 3aKOHBI XUMHH

3anoaHuTe Ta6m/1uy, BCC paCyCThl IPUBEAUTE HUXKE Ta6J'II/II_[I)I.

BemiectBo M, m,r | n,mons | V,n N Nyk Mjkg.
r/MOJb (H.y.)
HNO3 - 3

Tema 1: Knaccupukanuss HeopraHMYeCKMX COeIHUHEHUH
Bapuaur

Harvmre ypaBHEHVs PEAKIiA B COOTBETCTBHM C LIETIOUKOM ITIPEBPALLICHHH, [JAiTe HA3BAHKS
TIPOIYKTAM PEAKLIVM:
Al—Alz (S04)3—Al (OH)3 + NaOH —? —AICl3—Al (OH)3

Tema 2: DHeprernka XuMH4YeCKHX MPOLECCOB
Bapuant

1.Mcnionb3ys CipaBoOYHbIE JAHHBIE TAONHIIBI, ONPEAenuTe H300apHbIi TermnoBoi hdext AH%os
XUMHUYECKON peaKIMK Balllero BapuaHTa

C2Ham) + 302 <> 2CO2(r) + 2H20x)

C[[GJ'I&IZTC BbIBO/Jl O BBIACJICHUH WUJIK MOTITIOMCHUHN TCIIJIOTHI B IPOLCCCC PCAKIIUH.

BemectBo | CocTosiHuE AH%s05 Kk loic
MOTb
CoHy T 52,280
CO2 r -393,510
H.O xK -285,950

Tema 2: CkopocTh XMMHUYECKON peakunu. XUMHYEeCKOe pABHOBECHE

Bapuanr
A)1. Kak mMeHHTCs] CKOpPOCTh TIPSIMON PEaKITN

CaOpm.) + CO2(r.) <> CaCO3(18.)

€CJTM YBEJIMUMTH JIARTIEHHE B CHCTeMe B 3 paza?

2. Harmimmme KMHETHYECKHE ypaBHEHMST CKOPOCTEN MPSIMOM PEAKIINH, OOPATHOM PeaKIn

Y BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.ChopMyrHpyiTe 3aKOH JCHCTBYIOMX MACC.

4. Ompenermre, B Kakyl0 CTOPOHY CMECTATCS — XMMHYECKOE  PABHOBECHE TIPH  YBEJIMHUCHHM
KOHIICHTPALIMK TIEPBOTO MCXOJTHOTO BEILIeCTBA, M YMEHBILICHNS JIARTICHHSI B CHICTEME.




5. Cchopmymapyiire mprHin JIe-1 L arenme.

Tema Ne 3: Crpoenue aroma. Ilepuommdeckasi cucreMa XMMHYECKHX
3s1eMeHTOB /1.. MeHnesleeBa

Bapuanr

1. Hcxomss w3 TOJOKEHUS DIEMEHTOB B TIEPUOJWYECKOM CHUCTEMe, JalWTe IMOIHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJIS.

2. CocraBpTe (HhOpPMYJIBI OKCHUIIOB M THAPOKCHUIIOB JIEMEHTOB TPETHETO MEPHOJIa, OTBEUAOIINX
WX BBICIICH CTEMEeHU OKucieHusa. Kak H3MEHseTCs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COeTUHEHUI?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENILHOCTh M OKHUCIIUTENIbHAs aKTUBHOCTH 3JIeMEeHTOB [V-A
noarpynmbsl? CocTaBbTe GOPMYITBI BOAOPOIHBIX COSAMHEHHUN YIIEMEHTOB 3TOM TPYIITIBL.

Tema Ne 3: Xumnueckasi cBsizb. CTpoeHre NPOCTEHIIIUX MOJIEKYJT
Bapuant

Jlnst coequnenunii HBr, FeoOs, H2O

a) YKa)XUTE TUIl XUMUYECKOM CBSA3M B MOJIEKYJIax

0) cocTaBbTE AIEKTPOHHBIE CXEMbI 00Pa30BaHUS MOJIEKYJ C KOBAJICHTHOM
cBs3b10. OnpeienuTe BJIGHTHOCTh U CTENEHb OKUCIIEHMUSL.

B) M300pa3uTe JIEKTPOHHBIMU YPAaBHEHUSIMH MPOIECCH 00pa30BaHuUs
MOJIEKYJI C MIOHHOM CBSI3bIO

r) ©300pa3uTe reOMETPHUECKYIO POPMY MOJICKYIIbI BOJIbI, YKAKUTE
BAJICHTHBIN yroOJI.

Tema 4 PactBopbl. PacueTHbI NPAKTHKYM — CIIOCOObI BbIPAKEHHS COCTAB
pacTBopoB. MoHHoe npou3BeneHue Boabl. Bogopoanslii moka3aresnn pH.
PactBopsbl 351ekTpoinToB. KOMIIIeK000pa3oBaHue B BOAHBIX PACTBOPAX.

Bapuanr

1. Beruucnure: a) MaccoByl JIOJIF0 BemecTBa B mporeHTax (w%); 0) MOJApHYIO
KoHIeHTparuto BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTparuio 3kBuBalIeHTOB (Csk); pacTBopa
dochopHOil KHUCITOTHI, TONYYEHHOTO TIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOJBI, €CIH
mnoTHOCTH ero 1,031 r/m®. Uemy pasen tutp (T) 3TOr0 pactsopa?

2. KakoBa Oyzmer koHIeHTpaiusi noHOB Bogopoaa B 0,1 M pacTBope a30THCTON KHCIOTHI
HNO2, koHCTaHTa AMCCONMAIIMA KOTOPOU paBHa 5 - 104

3.Hanmmure ypaBHeHHs mucconpanuu ciaeayromux asiaekrponutoB: a) Ca(HCOs)2;0)
Ba(OH); B) CaCly;

4.HanmummTe MOJHOE U KPaTKOe MOHHO-MOJIEKYISIPHOE YpaBHEHUE PEaKIUH, MPOTEKArOIIeH
10 CXEME:

Pb(NO3), + KI — Pbl; + KNO:s.

B dem cyth peakumn?



5 JTAHHOTO KOMIUIEKCHOTO COEIHEHNS
[Co(NH3)sSO4]NOs OmpeJIEIHTE
a) BHYTPCHHIOIO u BHEIIHIOO chepsr;
0) 3apsi] BHYTPEHHEH M BHEIHEH cdep;
B) KOMIUICKCOOOPA30BaTeib; T)3apsil KOMILIEKCOOOpa30BaTeis,

JU) JIrAHI,
€) HaIUIIINTE BBIPAKEHHE 15l KOHCTAHTBI JICCOLMAIMH (HECTOMKOCTH) KOMITIEKCHOIO HOHA.

3aganns 11t KOHTPOJIbHOM padoThl Ne 2(Tembl NeNe 5,6)

Tema Ne 5 TI'mapoJin3 coJieii. 2KecTkocTh NpupoaAHbIX BOA. PacTBopbI
HEJJIEKTPOJIUTOB

Bapuant

1. Hamummre ypaBHEHHUS THUIPOJIM3a B MOJEKYJISPHOWM M MOHHOW (hopMax Cieayrommx
coneii: NaHSO3 u MgClz. Ykaxure pH cpenbl 3TuX pacTBOpOB.

2. Borauciute xecTkocTh Bojibl, eciu B 500 11 ee copepxkurces 202,5 r Ca(OH)s.

3.IlpuBeauTe ypaBHEHHS PEAKIMNA MPH XMMHYECKOM CIOCO0E yMSTUEHHs BJbIpEarcHTaMu:
U3BECTHIO, KAJILIIMHUPOBAHHOM o101, KapOOHATOM HaTpHst , opTodochaTom HaTpusL.

4. BpluumciuTe TeMmeparypy 3amep3aHus pactBopa U (p) aHTH(pH3a, MOIY4EHHOTO NpH
pactBopenuu 2 Kr stuaeHrmkons CoHa(OH)2 B 2 kr BosI.

Tema Ne 6 Jlucnipcubie cuctembl. KoJisiouHoe cOCTOsIHME BelleCTB
Bapuant
1. CocraBbTe (hopMyTy MUIIEIUTBI 30715, H300Pa3UTE CXEMY CTPOCHHUS MUIICIUIBI, OTIPEICITHTE
3aps] KOJUIOUAHOM yacTullbl. Kakyro coib Hazo B34Th (U3 ABYX IpeAjaraéMbix) B HaUMEHbILIEM
KOJIMYCCTBE JIA KOATr'yJIdIUU 30JI1 U noquy?

3011b Crabunuzarop Conu-koarynstopsl

AgCl KCl NaCl, CaCl,

2. YKaXuTe OCHOBHOH COCTaB MOPTJIaHALIEMEHTHOro KiuHKepa. [IpuBeanTte ypaBHEHUS
peakiiu, J0Ka3bIBaroIne Hajanaue okcuaa xenesa (111).
3. [IpuBeauTe KIaccUpUKAIUIO HEOPTAHUYECKUX BSDKYIIUX BEIIECTB.

KonrpouabHasi padora Ne 3 Temsi (7,8)

(15 BapuanToB MO KaxK0ii Teme)

«OKHNCANTEBHO-BOCCTAHOBUTE/IbHbIE PEAKIMU. JJIEKTPOXUMHYECKHE
npoueccbn
Bapuanr

3aganme 1. C momoupio MeToJa 3JEKTPOHHOTO OanaHca paccTaBbTe KOI(D(UIMEHTHI B
YPAaBHEHUU PpEAaKIMU U YKAKUTE OKUCIMTEIb M IIPOLECC, B KOTOPOM OH YYacTBYET,
BOCCTAaHOBHUTEINb U MTPOLIECC B KOTOPOM OH Y4aCTBYET:



Cu + H2S504 — CuSO4+ SO2 + H20.
3apanme 2. Bpiunciure 37€KTPOJIHBIN MMOTEHLIMAJ, BOZHUKAIOIIMKM MPU MOTPYKEHUHU LIMHKA B
PACTBOp €r0 CONM ¢ KOHIEHTpanuei katnoHos Zn?* 0,001moms/am3.
3ananme 3. CocTaBbTE CXEMbI raJIbBAHUYECKUX 3JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIETYIOIINE
peaxkuuu:
a) 2Al + 6H"—3H, + 2A1* 0) Mn + 2AgNO3—Mn(NOz)2 + 2Ag.
3aganue 4. Hanuimure ypaBHEHHUs] XUMHUYECKHUX MPOIECCOB, MPOUCXOASIIUX MPH IIEKTPOIIN3E
BOJIHOTO pacTBopa (hocdarta HATPUS C UHEPTHBIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMY TrajbBAaHUYECKOIO 3JIEMEHTA, COCTOSIIET0 U3 METHOTO M CBUHIIO-
BOT'O 3JIEKTPOJOB, IOIPYKEHHBIX B pPAacTBOpbl cBoux coiyied. IlpuBeaure >31I€KTPOHHBIE
YPaBHEHUS IEKTPOIHBIX IIPOLIECCOB, IPOUCXOIAIINX Ha aHO/E U KaTOJIE.
3aganue 6. JKenesHoe umsznenue NMokpbITO KaamueMm. Kakoe 3TO MOKpBITUE — aHOAHOE WIIU
katogHoe? Kakoit Mmetamn OyaeT KOppoaupoBaTh MIPU MOBPEXKICHUN 3aATUTHOTO CJI0S KaaMus?
CocTaBbTe 2JIEKTPOHHBIE YPAaBHEHUSI aHOJHOTO U KaTOAHOIO MPOLIECCOB KOPPO3UU YKA3aHHOTO
U3Jenus a) B HEUTpanbHOW; ©0) KUCIOH; B) ClIa0OLIENOYHON cpefax . YKaxXuTe MPOAYKTHI
KOPPO3HUH.

TecTnl
Tema Ne 1 OcHOBHBIC TIOHATHSA U 3aKOHBI XUMHWH

TecToBbIE 3a1aHUA

1. IlpocTeie BemiecTBa
1) nonusyTHIIeH

2) rpadut

3) 6emnsrii pocdop

4) amMmmuaK

2. MonsipHblif 00beM Ta3a u3Mepsercs
1) monb

2) MOIb/T

3) kmombs/M3

4) n/kMoIb

3. Mouns 1106010 rasa npu H. y. 3aHUMaeT 00bem 22,4 11 — clefcTBre

1) 3aKkOoHa COXpaHEHUs MacChl BEUIECTBA
2) 3aKOHa MTOCTOSTHCTBA COCTaBa

3) 3akoHa ABoraapo

4) 3aKOHA KpaTHBIX OTHOILIEHUH

4. 3aKOH COXpaHEHHSI MacChl BEIIECTBA ObUT OTKPHIT ...
1) Paynem

2) MenpeneeBbIM

3) ABoraapo

4) JJomoHOCOBBIM

5. DKBUBQJIEHT — 3TO  peajbHas WM YCJIOBHAs YacTHUIIA BEIIECTBA, KOTOpas B JaHHOM
KHCJIOTHO-OCHOBHOM PEaKIMU SKBUBAJIEHTHA OJTHOMY KaTHOHY BOAOPO/JA UM B JAHHOM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON — PEAKIUU OJJHOMY ...



1) no3utpony
2) MpOTOHY

3) BJEeKTpOHY
4) HEUTpOHY

6. Maccy BeniecTBa, B35TOrO B KOJIMYECTBE 1 MOJIb, HA3BIBAIOT ... MACCOU
1) aromHoM

2) SKBUBAJICHTHOM

3) MmonspHOMI

4) MOJEKYISPHOU

7. IlpocToe BemiecTBO (B OTIMYUE OT CIOKHOTO) — ATO
1) o30oH

2) penon

3) cona

4) rpadur

8. ITpu HopManbHEIX ycoBusx 3,01+10% Monekyn raza 3aHUMAIOT 00beM
1) 11.2n

2)22,4n

3)11,2n

4)5,6n

9.3al a. e. M. (ATOMHYIO €IMHUILY MACChl) TPUHSTO

1) 1/12 maccsr atoma uszotona *2C

2) 1/12 macchbl mpupoHOM CMECH aTOMOB M30TOIIOB yIiepoaa
3) 1/16 macchl aroma u3otomna 20

4) 1/14 maccwl atoma uzotona *4C

10. XuMu4ecKu HeJleIMMble YaCTHUIIBI — 3TO
1) atoM kuciopona

2) MOJIeKya BOJIbI

3) npoToH

4) Monexkyia aMMHuaKa

Tema Ne 1 Kinacebl HeopraHmyeckux coeuHeHU i
TecToBbBIE 3aJaHUSA

1. Cunukar HaTpus pearupyer
1) ¢ yroJibHOM KUCTOTOM

2) C CONSTHOM KUCIIOTOM

3) ¢ Bogoit

4) co BceMH 3TUMU BEILIECTBAMHU

2. TonbKO CpeHsIst COJIb MOIYIAETCs [0 PEAKIIUH
1) H,SO,4 + Mg(OH), =

2) Li,O + H,CO3 =

3) Na,O + H,0O + N,Os =

4) CH;COOH + Cu(OH), =



3. Oxcup Cl,07 obpasyer coub ...
1) NaClO,
2) NaClOs;
3) NaClO;
4) NaCIO

4. Oxcup yrinepoaa (1V) nomydaercs npu B3auMOI€UCTBUU
1) kapOoHaTa HaTpUs U HUTpATA ATTFOMUHUS

2) kapOoHaTa KaJblHsI U XJIOPOBOIOPOIHOM KUCTIOTHI

3) xapOoHaTa Kayius U HUTpaTa Oapus

4) kapOoHarta 1e3us u xjaopuaa xenesa (I1)

5. BO3MOXHO mOJIydeHHEe KUCIIOU COJIU IO PEAKLINH
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

3) CH3COOH + Fe(OH),=

4) CaO + H,0 + N,0O5 =

6. Oxkcun azora (V) o6pa3zyeT coib
1) NH.CI

2) NH;sNO,

3) NaNO;

4) C&(NOz)z

7. Kucnotasle OKCUABI MOTYT B3aUMOJIEMUCTBOBATD:
1) Bomoii

2) KUCIoTOMn

3) OCHOBaHHEM

4) am(pOoTEepHBIM OKCHIOM

8. OCHOBHBIE OKCUJbI MOTYT B3aUMOJEHCTBOBATH:
1) Bomoi

2) KUCTIOTOM

3) OCHOBaHHEM

4) KUCIIOTHBIM OKCUJIOM

9. PearupoBath ¢ BoJ10i1 OyAyT
1) okcun yraepona (1V)

2) OKCHUJ KaJIbLIUs

3) amMmmuak

4) meap

10. Conp Ca(HCO3), Ha3biBaeTCs
1) ruapokapOOHAT KaTbIIHS

2) kapOoHAT KaJus

3) kapOOHAT TUAPOKCOKAIBITUS



4) kapOOHAT KaJbITUS

Tema 2: DHeprernka XuMH4YeCKHX IIPOLIECCOB
TecToOBBIE 3a1aHUSA

1. OTkpeITast cucTeMa 0OMEHHUBAETCS C OKPYKAOIIEH Cpeoid
a) sHeprueil  0) BemecTBOM  B) paboTOM I') DHEPTUEH U BEUIECTBOM

2. DHTAIBIUS — TO PHEPTHUs, KOTOPO 001ajaeT cUcTeMa MPH MOCTOSTHCTBE
a) maBiieHust  ©) TeMIiepaTyphl B) oObeMa ') Macchl

3. CranmapTHOM TEII0TOM 00pa30BaHUs HA3BIBAIOT TEIUIOBOM AP deKT oOpa3zoBanus | Moib
JTAHHOTO BEIIECTBA U3 3JIEMEHTOB IIPU AaBICHUH
ay P<0 ©6) P>0 B) P = 1,013 10°Ila r) P = 3,045 -10°Ila

4, BBIpa)KeHI/IC IIEPBOro 3aKOHa TCPMOJHMHAMUKHU
a) Q= AU+A  6) A=U-_TS B)PV =nRT 1) G =H-TS

5. TepmoauHaMuyeckasi XapakKTepUCTHKA, HE ABISAIOIIAsACA GYHKIHEH COCTOSHUS
a) BHYTPEHHs SHeprusi ©0) SHTaIbOUS  B) DHTPOMMS r) pabora

6. OCHOBHOM 3aKOH TEPMOXHUMUHU OTKPBLI
a) Kmay3myc 0) Kapuo B) Kimameiipon 1) Tecc

7.Oueprust [ m60ca BeIpakaeTcs paBeHCTBOM
a) A=U-TS B) G =H-TS

R

6) Q=AU +PAV 1 dS=Tp

8.TernoBoii 3¢ eKT XUMHUUECKOW BBIpaXKAOT B €AMHUIIAX
a) H/M 6) kr/m° B) kJI>x/MONb r) kJx/m

9.Cratuctuyeckuil XxapakTep BTOPOT0 3aKOHA TEPMOJIMHAMUKH BBIPAKAET ypaBHEHHE
a) dS=—T 6)S =kinw

B) AS = Siou= Suau F) (As)u,v 20

10.Onpenenenne noaHOro 3amnaca BHyTPEHHEN 3HEPTUU BELIECTBA
a) BO3MOXXHO SKCIEPUMEHTAIBHO 0) HEBO3MOXHO IKCIIEPHUMEHTAIBLHO
B) BO3MOXHO pacd4€THBIM CIIOCOOOM I') HEBO3MOXKHO PacYETHBIM  CIOCOOOM

11. ®opmynupoBka 3akoHa ['ecca
a) TerIoBoM 3P heKT peakIuu 3aBUCHUT TOJIHKO OT HAYaJIbHOTO M KOHEYHOTO COCTOSHUS
CHCTEMBI ¥ HE 3aBUCHUT OT ITyTH PEaKIIuu



0) TerioTa, MorJIoIaeMasl CACTEMOU MPHU MOCTOSIHHOM 00beMe, paBHA M3MEHEHHUIO BHYTPEHHEH
SHCPTHUU CUCTCMbL

B ) TEIUIOTA, IMOTJIoIaeMasi CHCTEeMOH MPU MOCTOSTHHOM JIaBJICHUH, PaBHA U3MCHEHUIO
OHTAJbIINU CUCTEMBbI

') TErI0BOH 3((eKT peakuu He 3aBUCUT OT HAYAIBHOTO U KOHEYHOT'O COCTOSIHUS CUCTEMBI, a
3aBHUCHUT OT ITyTH PEaKIuU

12. Peakius B 3akpeiToit cucteme npu AG < 0 mportekaer
a) B MPSMOM HallpaBJICHUU 0) B psIMOM M OOpaTHOM HANpPaBJICHUH
B) B 00paTHOM HallpaBJIEHUU I') HE IPOTEKAET PEAKIUS

13. O0OpeaHEHHOE YpaBHEHUE IIEPBOrO U BTOPOI0 Haual TEPMOJUHAMUKU
a) 7dS > dU + pdV 6) 6Q = dU + pdV
B) AH = Ugon. — Usau, F) AS = Skon. — Suau.

14. N3onupoBaHHasi cucTeMa

a) 0OMEHHBAETCS C OKpYKarollel cpeoii sHeprueit

0) oOMEHUBAETCS ¢ OKPYXKAIOMICH CpeIoi BEIIECTBOM

B) OOMEHMBAETCS C OKpYXalollen cpenoi padboToit

r) He OOMEHHMBAETCS C OKPY)KAIOIIEH CpeJo HM YHEPTHUEH, HU BEIIECTBOM

15. CaMOHpOI/IBBOHLHHMI/I HAa3bIBAIOTCA IIPOLCCChI

a) He TpeOyrolue SHEepPruu U3BHE 0) TpeOyrouue 3HEepPTruu U3BHE
B) MPOTEKAIOIINE IIPU BHICOKOM I') TPOTEKAIIIUE MPU HU3KUX
JIABJICHUH TeMIeparypax

Tema Ne 2 Xumudeckasi KHHETHKA. XUMUYeCKOe PABHOBECHE
TecToBbIe 3a1aHUA

1. Ckopocts nmpsimoit peakuuu Noiy+3Hz) == 2NH;)+ Q Bo3pacraer
1) ¢ yBeIMueHUM KOHIIEHTPAIIMHU a30Ta

2) C yMEHbIIICHUU KOHILIEHTPAIMH a30Ta

3) ¢ yBeIMUYEHUH KOHIIEHTPAllUU aMMHaKa

4) ¢ yMEHBIIIEHUH KOHIIEHTpAIlMd aMMHUaKa

2. Beixon ammuaka no ypaBHeHHIO peakiu Ny y+3Hzr) === 2NH;;)+Q
YBEIIUYUTCS, €CIIU

1) moBBICUTH TEMIIEPATYPY, TOBBICUTH JIaBJIICHUE

2) MOBBICUTH AaBJIEHUE, IOHU3UTh TEMIIEPATYPY

3) NOBBICUTH IaBJIICHUE U TEMIIEPATYPY

4) NOHU3UTH IABJICHUE U TEMIIEPATYPY

3. PaBHoBecue B cucreme: Hyy + Sie) === H2S() Ipu usmenennu nasienus
1) He cmecTuTCH
2) cMecTUTCS BIPaBo



3) cMeCcTHUTCS BJIEBO
4) He BIIUSET HAa CMEIIICHUE PABHOBECHS

4. KuHetndeckoe ypaBHEHUE JJIs IPSIMOTO IpoLecca peakunu Ay ytBor) ==
ZAB(F,)

1) V=k C?(A)

2) V=k C2(A,) C?(By)

3) V=k C(A;) C(By)

4) V=k C%(Az) C(B>)

5. [IpaBunbpHOE BBIpAXKEHUE CKOPOCTU XUMUYECKOW pEeaKLUn
2Cr(TB) + 3C|2(r.): 2C|’C|3(r,)

1) V =K[Cr]? * [CI,]?

2) V=k[2Cr] * [3Cl]

3) V=K[CI]?

4) V = K[3Cly]

6. KoHcTaHTa CKOpOCTH XUMUYECKON PEAKIIUU 3aBUCUT
1) KOHILIEHTpAIUU PEarupyroIInX BEIIeCTB

2) TeMIiepaTypbl

3) IpUPOBI pEarupPYIONTUX BEIICCTB

4) naBieHus

7. CKOPOCTh XMMUYECKOW PEAKIINN HE 3aBUCUT OT
1) TemniepaTypsl 2) naBneHus
3) KOHIIEHTpaIuu 4) xaTanuzaTopa

8. PaBHoBecue B cucreme Nor) + Oyry == 2NO.) IpH NOBBIIIEHUH JaBICHUSA
1) cmecTuTCs BIIEBO

2) cMecTUTCA BIPaBo

3) HE CMECTUTCS

4) noBbICUTCS

9. YBennueHne KOHUEHTPALMN UCXOAHBIX BEIIECTB CMENIAET XUMUYECKOE
paBHOBECHE

1) BiEeBO

2) BpaBo

3) He cMmerIaeT

4) He BIUsAET

10. PaBuoBecue peakuu SO;)+0,50,+) === SO;3)+ 99x/x npu
MOHKEHUH TeMITePaTypPhl
1) He cmecTuTCH
2) cMecTUTCS BIPaBo
3) cMecTUTCS BJIEBO



4) cKOpOCTh OOpPATHON PEAKIIMHA YMEHBITUTCS, a MPSIMON — HET

11. Beixox ammuaka 1o ypaBHeHUI0 peakuuu Noiy+3Har) = 2NH;3)+Q
YBEITUYUTCS, €CIIU

1) MOBBICUTH TEMIIEPATYPY, TOBBICUTH JIABJIICHUE

2) MOBBICUTH AaBJIEHUE, IOHU3UTh TEMIIEPATYPY

3) MOBBICUTH JIABJICHUE U TEMIIEPATYPY

4) NOHU3UTH 1aBJICHUE U TEMIIEPATYPY

12. IloBbllIeHNE TaBJICHUS U IOHWKEHHUE TEMIIEPATYPhl B CHCTEME IPUBOJUT K
MOBBIIEHUIO BBIX0/1a IPOJYKTA PEAKLIUH B CIIy4yae

1) 2H,0 == 2H,+0,-Q

2) No,+3H, = 2NH3+Q

3) Hotl, == 2HI-Q

4) No+0O, === 2NO-Q

13. YcioBueM XUMHUYECKOTO PAaBHOBECHS SBIISIETCSI PABEHCTBO

1) KOHILIEHTpaIUi UCXOHBIX BEIIECTB U MPOYKTOB PEaKIIUn

2) ckopocCTe npsMoi U 00paTHOM peaKIuii

3) sHEprui UCXOIHBIX BEIIECTB U MPOIYKTOB PEaKInii

4) 00beMOB, 3aHMMAEMBIX UCXOHBIMU BEIICCTBAMH M MTPOYKTAMH PEaKIIui

14. KaTtanuzatop BIus€T HA XUMUYECKOE PABHOBECUE
1) cmeniaeT BiIEBO

2) cMmenaeT BIpaBo

3) He cMemaeT

4) HEeT MpaBUIILHOTO OTBETA

15. PaBHOBecHe cMECTHUTCSI IPU YMEHbIIIEHUH faBieHus B cucteme No+O, ===
2NO

1) BieBo

2) HE CMECTHUTCS

3) BOpaBo

4) HeT NpaBUIILHOTO OTBETA

Tema Ne 3 Crpoenue atoma. [lepuoanueckasi cucreMa XMMHUYECKHX
1emMeHTOB /I.. MenaeieeBa

TecToBBIE 3aJaHUA
1. MeTannnueckue cBOiiCcTBa HanboJiee BIPaXKEHbI Yy aTOMa
1) nutus
2) HaTpusd
3) kanwus
4) xanbIus



2. HaubGonbimii paauyc aroMma UMeeT
1) K
2) Na
3) Li
4) Rb

3. 3apsn ssagpa aToMa KpEMHHS paBEH
1) +28
2) +31
3) +4
4) +14

4. DnexkTpoHHyI0 KoHpHUrypanuio 1s22s22p®3s23p° umeer aTom
1) dochopa

2) xJyopa

3) 6poma

4) ¢dropa

5. B nmepuoae ¢ yBenudeHUeM 3apsija siipa aTOMOB METANINYECKHE CBOMCTBA
1) ocnabeBaroT

2) yCcHJIMBArOTCSA

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTH

6. B MmanibIx nepuoax ¢ yBeJlIMue€HUEM 3apsjia sapa paguycbl aTOMOB
1) yBenuuuBaroTcs

2) WU3MEHSIOTCS MEPUOINYECKU

3) yMEHbIIATCS

4) HE U3MEHSIOTCS

7. DIeMEHTY ¢ DIIeKTPOHHOM (opMyitoii atoma 1522522p®3s23p® cooTBeTcTBYET
dbopmyIia BBICIIIETO OKCH/IA

1) B,Os

2) Al,Os

3) N,Os

4) P,0Os

8. Tpu uactuiel Ne®, Na*, F~ uMeroT ojiHaKoBOE
1) maccoBoe uucio

2) 4UCIO HEUTPOHOB

3) 4uCI0 IEKTPOHOB

4) 4uCcII0 TPOTOHOB

9. Uucno sHepreTHYecKux ypoBHEW y aTroma, umeroniero 19 nporonon
1) 3



2) 5
3) 4
4) 2

10. Yucao npoToHOB, HEUTPOHOB U DJIEKTPOHOB Y aTOMa C MOPSIKOBBIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20, 51, 40

4) 40, 40, 40

11. Ywucno noxypoBHEN HA SHEPTETHYECKOM YPOBHE OINPEIEISAET ... KBAHTOBOE
YHUCIIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cniuHOBOE

12. MakcumMaibHO€E YUCIIO 3JIEKTPOHOB Ha f — moaypoBHe
1)8

2) 2

3) 10

4) 14

13. IlepeMeHHYIO CTENEHb OKUCIECHUS POSBIISIET JIEMEHT C AIEKTPOHHON
bopmynon

1) ...3s%3p*

2)...4d105s2

3)...3523p"

4)..3d'%4s?

14. DneMeHT ¢ 211eKTpOHHOM popmyioii ..3s23p°3d1%4s24p°® naxomurcs
1) 5 rpynmne, riiaBHO# noArpynmne

2) 5 rpynne, moOOYHOU MOATpyIIe

3) 7 rpynne, moO0OYHON MOATPYIIIE

4) 7 rpynne, ri1aBHOW NOArpymnmne

15. Haumenbiel sHepruei noHu3aIuu 00aiaetT
1) xanpuumii

2) MBIIIBSIK

3) xpom

4) Opom

16. YcuneHne KUCIOTHBIX CBOHCTB OKCHJIOB TIPOMCXONT B PSITY
1) P20s5 — Si0; — Al,Os



2) MnO — MIIOZ — Mn207
3) N205 — P205 d ASZO5
4) CI‘207 — P205 — A1203

17. OcnabiieHne OCHOBHBIX CBOMCTB FHAPOKCHIOB IIPOUCXOINT B PSAY
1) MH(OH)Z - MI’I(OH)3 - MH(OH)4
2) Al(OH); — Si(OH)4; — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH)4 — Ga(OH); — Zn(OH),

18. Bo3MOKHOCTh HaX0KICHUS AJIEKTPOHOB HA OJTHOM OpOUTAIMN ONPENEISET ...

KBAaHTOBOE YHUCJIO
1) rmaBHOE

2) MarHUTHOE

3) opOuTanbHOE
4) cniuHOBOE

19. 3apsa sapa atoma, uMeroiero 21 aneMeHTapHyo 4YacTUIly, paBEeH
1) +7

2) +12

3) +21

4) +10

20. CpolicTBa aTOMOB XHMHYECKHUX JIEMEHTOB HAXOAATCS B IEPUOTNICCKOMN
3aBUCHUMOCTH OT

1) maccel aToMa

2) macchl sapa

3) uucna mIpoTOHOB

4) 3apsina sgpa

21. Dnexrponnas ¢popmyna nona Cl” coBmagaeT ¢ 3JeKTpoHHOU PopMmyioi
1) nona F

2) aroMma Ar

3) aroma Na

4) nona Na*

22. Haubopliee 3Ha4€HNE SHEPTUY MOHU3ALIUH Y aTOMa
1) propa

2) xanus

3) a3oTa

4) xpoma

23. DnekTpoHHas ¢GopMmysa aroMa MapraHiia
1)...3523p%4s%4p?
2)...3523p%3d*4s%4p?
3)...3s23p®3d%4s?



4)...3s23p%3d%4s!

24. I'a3000pa3Hoe COeIMHEHUE C BOJAOPOJIOM 00pa3yeT 3JIEMEHT

1) Mn 2) Mo

3) As 4) V

25. Haulbounrbliee 3HaueHne QJICKTPOOTPpULIATCIIBHOCTH Y 3JICMCHTA
1) Be 2) O

3)N 4)C

26. Y atoma maprasiia Ha d-mofypoBHE HAXOJAUTCS AJICKTPOHOB
1) 8 2) 10

3)5 42
27 Haumenbuiee CPOACTBO K JJICKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

28 MakcumanbHO€E YHCIIO QJICKTPOHOB Ha 4-OM OQHCPICTUICCKOM YPOBHC
1) 8 2) 18

3) 32 4) 2

29. HamMmenee akTUBHBIA HEMETAII IMEET 3HAYECHHE OTHOCUTEIIHHOM
AIEKTPOOTPULIATETIEHOCTH PAaBHOE

1) 2,2 2) 1,0

3) 2,35 4) 1,4

30. MakcuMainbHas MOJIOKUTEIbHAS CTENIEHb OKUCIICHUS JIEMEHTA PaBHA
1) HOMepy nepuona

2) HOMepy psiaa

3) HOMepy rpynibl

4) NopsIKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsizb. CTpoeHHEe MPOCTEHIUX MOJIEKYJI

TecToOBBIC 3a1aHUSA

1. Xumunueckas cBs3b B MoJieKyJie pocpuna PH3
1) KoBasieHTHas MOJIApHas

2) KOBaJIEHTHAsl HEMOJIApHAs

3) nonHas

4) Metannuyeckas

2. CoelMHEHUSIMU C KOBAJEHTHOM MOJISPHOU CBSI3bIO SBISIOTCS
1) Boa u cepoBo10po

2) Opomu Kanmus U a30T

3) aMMHaK ¥ BOJIOPOT



4) xucnopoa U MeTaH

3. BemiecTBO ¢ KOBAJICHTHOH MOJISIPHOM CBSI3bI0 UMEET PopMyTy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoelMHEHUSIMU C KOBAJICHTHON HEMOJISIPHOM CBS3BIO SBIISIOTCS
1) xsopu HaTpUsl U METaH

2) XJ0p U a30T

3) 6poM 1 amMMHuaKk

4) o1 U cepoBOIOPOA

5. B coemunenusix: PHs, P2Os, H3PO3 dochop nmeer crernenn okucieHrst COOTBETCTBEHHO
1) +3, +5, -3
2) -3, 45, +3
3)-3,+3,+5
4) +3,-5, -3

6. Crenens okucienus azora B uone NH4" pasna
1)-1

2)-3

3) +3

4) +4

7. BemiecTBO ¢ HOHHOI CBSI3bI0 UMEET GOPMYITyY:
1) AIClI3

2) Pls

3) N2O

4) AsHs

8. B coemnuennn NaOH cBs3p

1) noHHast ¥ KOBaJICHTast OJISIPHAS

2) MOHHAas U JOHOPHO-aKIeNTOpHAas

3) KoBaJIeHTHas MOJIIpHAasi U BOJOPOIHAS

4) KoBaJIEHTHAs HEMOJISIpHAs ¥ MeTaJlIn4yecKas

9. loHHast cBA3b BOZHUKAET MEXy aTOMaMHU
1) meTanmos

2) HEMETaIJIOB

3) MeTaI0B U HEMETAJIOB

4) B MoJeKynax MpOCThIX BEILIECTB

10. CBOMCTBOM KOBAJIEHTHOM CBSI3H HE SIBIISETCS
1) HanpaBIEHHOCTH

2) noasIpuU3yeMOCTh

3) HaCKIIAeMOCTh

4) cONpOTHUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BbIpa:KeHHUs COCTABA PACTBOPOB

TecToBBIE 3a1aHUA



1. MaccoBy1o 00 PaCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT 1O (hopMyIie

n
C——
1) v
m(BeiecTBa)
2) ®=
m(pactBOpa)
s m=V-p

4) m(semectBa) = M(pactopa) — m(H20)

2. MonsipHyt0 KOHLIEHTPALUIO PACTBOPA PACCUUTHIBAIOT 10 opMyJIe

n
C—_—
1) Y,
m(BeiecTBa)
2) ®=
m(pactBOpa)
s M=V-p

4) m(semectBa) = M(pactopa) — m(H20)

3. PactBop conepxut 20 r Beuiecta u 80 r Boabl. KoHIIeHTpalus pacTBoOpa B MacCOBBIX JIOJIAX
1) 20 %
2)25%
3) 0,25
4) 0,20

4. Tutp pactBopa ¢ couepkanuem 0,22 t Bemiectsa B 100 Mt pacTBopa paBeH ... T/MI
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

5. Macca pactBopennoro Bemecta B 200 r 15 % pactBopa
1)30,0r

2)150r

3)3,0r

4)1,5r

6. Kommmuectro BemectBa NaOH B 500 mut 0,2 M pactBopa
1) 0,2 monb

2) 0,1 momnp

3) 0,01 momnb

4) 0,02 moub

7. Macca NaxCO3'10 H20 (M = 286 r/mois) B rpammax, HeoOXoaumas Jutst mpurotosiieHus 100
mi 0,1 H pacTBOpa paBHa

1) 14,3

2) 8,6

3) 1,43

3) 2,86

8. Tutp pacTBOpa pacCUUTHIBAIOT 11O (popMyIie:



7-1000

C =
l) M3K.
m
T=—
2) v,
m
3 @ = —
m

4) c1V1i=c2V2

9. MonsipHast KOHLIEHTpalus SkBuBasieHTOB pactBopa HCl ¢ tutpom
0,00365 r/mMn paBHa ... MOJIB/I.

1) 0,01

2) 0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mos1p) B rpamMax, HeoOxoaumast st mpurorosieHust 100 mu 0,01
M pactBOpa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PaCTBOpLI IJIEKTPOJIUTOB

TecToBBIC 3a1aHUA

1. DNEKTPOIUTHUECKOM IUCCoMaliel Ha3bIBAIOT
1) pa3nenenue cMecu MyTeM HarpeBaHus

2) pacTBOpEeHHE COEIMHEHUS B BOJIC

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3aMMOJICHCTBHUE BEIIECTBA C BOJOM

2. Haubonee cunbHas KUCIOTA ¢ TOUKH 3peHus TI]]
1) H2CO3

2) HF

3) H2S

4) HCI

3. CuabHBIM QJICKTPOJIUTOM SABJIACTCA paCTBOP
1) HCIO

2) H.CO3

3) H2S04

4) H2SO3

4. HaI/I6OJ'ICC CUJIBHBIM 3JICKTPOJIUTOM ABJISICTCS PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoOHBI AUCCOLUHUPOBATH IO THITY KHUCJIOTBI 3JICKTPOJIUTEL



1) Zn(OH),
2) Ba(OH).
3) Mg(OH):
4) Al(OH)3

6. Peakuus uaéT 10 KOHLA B PACTBOPE MEXKY HOHAMM
1) Ba®* u CI

2) Ba%* u NOy

3) Ba?" u SO4*

4) Ba?* u CHsCOO

7. HanboJee ciabbiM 3JCKTPOIUTOM sBjsieTcst (mpuBeacHbl K1)
1) H.SO3 K;=1,6:10"2

2) H2SiO3 K;=22:1010

3) H2Se0s K,=3,5103

4) H,TeOs K,=3-103

8. COKpamgéHHOMY HOHHO-MOJIEKYIApHOMY ypaBHeHnio S2+ Cu?*=CuS  cooTBeTCTBYyeT
MOJIEKYJISIPHOE YpaBHEHHE

1) 3H2S+Cu3(POs)2 = 3CuS + 2H3PO4

2) H2S+Cu(CH3COO), = CuS+ 2CH3COOH

3) Na2S+ Cu(NOs3)2 = CuS+ 2H20

4) 3H2S+Cu3(P0Oa4)2 = 3CuS+ 2H3PO4

9. BelpakeHre KOHCTaHTBI IUCCOIMAIIA MOXKHO 3aITUCATh IS
1) HNO3
2) H.COs
3) K2COs3
4) MgCl;

10. CreneHsp 2JIEKTPOTUTHUECKOM TUCCOIMAIIMN HE 3aBUCUT OT
1) KOHIIEHTpaIUU pacTBOPa

2) naBieHus

3) IpUpPOIBI SIAEKTPOIHUTA

4) reMneparypbl

HNounnoe npoussenenue Boabl. Boropoanbiii nokasareib
TecToBbIe 3a1aHNA

1. JlakMyc B pacTBOp€ KUCIOTHI
1) kxpacHbIi

2) cuHuit

3) duoneToBbIit

4) xenThIit

2. ManuHOBYIO OKpacKy B HIEJIOYHOW Cpelie UMEET UHIUKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBEpCaJIbHBIN

4)) dpenondranenn



3. MeTtunopanx B IPUCYTCTBUU KUCIIOT UMEET OKPACKy
1) cuHrO10

2) KpacHy0

3) GecrBeTHYIO

4) opaHXeBYIO

4. VBenu4yeHUE B PaCTBOPE KOHLEHTPALUK THPOKCHU]I - HOHOB COOTBETCTBYET
1) ymenpmenuo pOH

2) yeenmuuenuio [H')

3) ymensimenuto pH

4) ysenuuenuto pH

5. 3nagyennro pH= 3 coorBercTBYeT KOHIeHTpamws noHoB [OH | Monb/n
1) -lg107

2)-3

3) 101

4) 103

6. DIEKTpOIUTUYECKAs AUCCOLUAINS BOJIbI IPUBOJIUT K 00pa30BaHUIO HOHOB
1) H+ + 02

2) 2 H* + 02

3) H3O++ OH

4) OH + 02

7. KoHnieHTpaIus HOHOB BOJIOPO/Ia B YHCTOM BOJIC PaBHA... MOJIB/JI
1) 107

2) 104

3) 101

4) 10

8. Konnenrpamuu rugpokcus nouoB 10°Mons/m cootsercTyer pH. ..
1)5

2)4

3) 10

4)7

9. 3nauenuto pOH=3 Oynet oTBeuars BenuunHa pH, paBHas
1) 10

2)7

3)11

4) 4

10. Konuenrparnus ruapokcui-uoHoB B 0,1M pactBope NaOH paBHa moub/i.
1) 10

2) 101

3) 101

4) 1010

Kommiexkcoo0pa3oBaHue B BOJHBIX PACTBOPax

TecToBBIE 3a1aHUA



1. KoopauHanmnoHHoe yuciio komruiekcooopasosarens B coequHenun [Cr(NH3)4Clz] paHo
1)4
2) 6
3)2
4)3

2. ATOMBI TaJIOTE€HOB BXOJAT B COCTaB KOMIUIEKCHBIX COSIMHEHHI B POJIU
1) muranmoB

2) BHemHEeH chepbl

3) nuraHaoB U KOMIUIEKCOOOpa3oBaTeneil

4) nura"oB U BHEIIHEH chepbl

3. Crenenb okuciaeHus KomiiekcooOpasopareis B coeaunenuu Ka[Fe(CN)g] pasHa
1) +3
2) +2
3) +4
4) +6

4. 3apsna Buytpenneit cdepsl B coenunennn Ka[Fe(CN)e] paBen
1) +4
2) -4
3)-3
4) -2

5. CreneHpb OKUCIIEHHs KOMIUIEKcooOpa3oBarens B coenunenun [Pt(NHz).Cl,] paBna
1) +4
2) +2
3) 0
4) +6

6. KoopiuHallMOHHOE YKCII0 ONIpeeNsIeT

1) 4ucio cBs3ei KoMIIeKkcooOpa3zoBartes ¢ JIMraH aMH
2) 4KCII0 TUTaHI0B

3) 4uCIIO LIEHTPAIBHBIX aTOMOB

4) 3apsn BHyTpeHHEH cepsl

7. lllenoyHble METAIIIBI BXOST B COCTaB KOMIUIEKCHBIX COSIMHEHHH B POJIH
1) muranioB

2) koMIUIeKCcOOOpazoBarenen

3) nMuraHaoB U BHELIHEN cdepsl

4) BHewHEH cdeprl

8. 3apsin BHyTpeHHeit chepsl B coenunenun Ko[PtCle] pasen:
1) +2
2) +6
3)-3
4) -2

9. Crenens okucaeHus Komiiekcoodpasosarens B coeauuenuu [Ni(NH3)s]Clo pasna:
1) +4

2) +2

3)0



4) +6

10. KoopauHAIIMOHHOE YUCIIO KOMILUIEKCOOOpa3oBaTelis He 3aBUCUT
1) OT mpUpPOIBI KOMIUIEKCOOOpa3oBaTEs

2) 3apsia KOMILJIEKCOOOpa3oBaTest

3) TemriepaTypbl

4) naBiaeHUs

I'mapoJus cosen
TecTOBLIE 3aJaHUSA

1. M'maponu3zy noaBepraroTcs Cou
1) KCI

2) NaCN

3) CH3COONa

4) NaNO3

2. Tuaponusy He MOABEPraloTCs COIM
1) NH4NO3

2) ACI5

3) BaCl,

4) Na,SOs

3. HOHHOMY THAPOJIN3Yy TOBEPTaOTCA COJIU
1) Fe2(COg)s

2) Al2(S0a)3

3) FeCls

4) AlLSs3

4. 3nauenue pH<7 umeroT BOJHBIE paCTBOPHI COJIEH
1) Cr(NO3)

2) Na2CO3

3) CuSO4

4) BaCl

5. 3nauenne pH>7 uMerOT BOJIHBIE PACTBOPHI COJIEH
1) Ba(NO:s):

2) Zn(NO3)2

3) NaCHsCOO

4) K2S

6. Ypasuenue COs>+HOH =—= HCO3; +OH 0THOCHTCS K THAPOIHU3Y CONHU
1) Ca(HCO:3):

2) Al2(CO3)3

3) K2CO3

4) KHCOs

7. OCHOBHBIE COJIM OOPaA3YIOTCS MTPH THIPOIIH3E

1) MgCl:

2) Al;Ss3

3) K3PO4

4) CuSOq4



8. JJakmyC OKpalImBaeTcsi B pO30BbIM IIBET B paCTBOPAX COJIEH
1) Al2(SO4)3

2) Na2CO3

3) KoS

4) ZnCly

9. Kucible cosn 00pa3yroTcst Py THAPOIIN3E
1) CuSO4

2) CaS

3) MgCl;

4) NazS

10. denondTanenH npruoOPETacT MATMHOBYIO OKPACKY B PACTBOpPAX COJICH
1) AICl3

2) KNO;
3) NaxS
4) K2SiO3
KecTkocTh NPUPOIHBIX BOJ
TecToBbIC 3a1aHUA
1. Ilpomecc  MNOCTENEHHOTO  MNMPUIMBAHUSA  PACTBOpPA-TUTPAHTA

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa30aBlieHUEM;

0) TUTpOBAHUEM;

B) CMEIICHUEM

T') SKBUBAJICHTOM THUTPAHTA.

5. MOMEHT 3aBEpUICHNS] XMMUYECKOW PEaKIMU B TATPUMETPHUM HA3bIBAIOT:
a) CKAYKOM THUTPOBAHUS,

0) KpUBOW TUTPOBAHMUS;

B) JIMHUEW HEUTPAIBHOCTH;

I') TOYKOM 9KBUBAJICHTHOCTH.

7. TuTp pacTBOpa pacCUUTHIBAIOT MO OopMyIIe:

_ T(pactBopa)-1000

a) C ;
) M., (BemecTBa)
M(pacTB.BEIIECTBA
6) T - (p LIECTBA)
V(pactBopa)
M(pacTB.BEIIECTBA
B) 0= (pacTB.BEImECTBA)

m(pactBopa)



10. PacTBOp, MPUTOTOBIEHHBIM MO TOYHOW HABECKe WM W3 (PUKCaHANA,
Ha3bIBACTCS

a) CTaHJIapTHBIM;

0) cTaHIapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHBIM.

11. O01ast )xeCTKOCTh BOJHI. ... .. paBHa, €CJIM Ha TUTPOBAHUE

100 mn mpupoaHoit Bonabl mouwio B cpegHem 17,6 mu 0,05 H pacTtBOp
KOMILJIEKCOHA

a) 1,76 MOIBIKB/IM®;

0) 17,6 MMOIBIKB/IM3;

B) 8,80 MoBAKB/IMS;

r) 8,80 MMouBIKB/IMS,

12. OO6111y10 &KECTKOCTH BOABI OMPEIETSIOT METOOM. .....
a) XeJaTOMETPUH;

0) aluaIuMEeTPHUH;

B) KOMILJIEKCOHOMETPHH;

T') QpreHTOMETPUH.

13. KapOoHaTHas )keCTKOCTb BOJbI, HAa TUTpoBaHue 100 M1 KoTOpoit
uspacxonosano 8,5 mi 0,1 1 pactBopa HCI, paBHa

a) 0,85 MOIBIKB/ M,

0) 0,85 MMOIBIKB/IM3;

B) 8,50 MONBIKB/IM3;

r) 8,50 MMOJIBIKB/IM®.

16. Kakumu nonamu 00ycJioBJIeHA MOCTOSIHHAS )KECTKOCTh BOJIbI?
a) Cl, SO4?;

6) CO32', HCO3’;

B) NOs".

17. Kakas »eCTKOCTh BOJABI YCTPAHAETCA KUIITYEHUEM B TeueHHUE | yaca mpu
aTMOC(EpHOM JIaBJICHUU?
a) MOCTOsIHHAs; 0) 00111asi; B) BpEMEHHasl.

18. K kakoMy KJ1acCy OTHOCHTCS BOJQ, €CIIM €€ oOIas »ECTKOCTh paBHA 5
MMOJIb-AKB/J1?



a) MArKas;

0) TOBOJILHO JKECTKAs;
B) CpeHel KEeCTKOCTH;
T') )KECTKasl.

20. Yepe3 kakhe COENMHEHMS YCTPAHSIOTCA THIPOKApOOHATHI KaJIbLUS M
MarHusi?

a) CaCOs, MgCOs;

0) CaCOgz, Mg(OH).;

B) Ca(OH);.

2]1. Kakoi U3 peareHTHbIX METOAOB MPUMEHSIOT Uil YCTPAaHECHUS
KapOOHATHON MKECTKOCTH ¥ OJJHOBPEMEHHO JIJIs1 YMEHBIIECHHUS IIETOYHOCTH?
a) kursiueHue; 0) n3BecTkoBanue; B) BBegeHue NaOH.

JucnepcHsbie cuctembl. Kossionanoe cocrosinue BelecTn
TecToBBIE 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BEIIECTBO B BHJIE MEJIKUX YaCTHUIL PaclpeiesieHO B Cpeie
JPYroro BeUlecTBa Ha3bIBAIOTCA ... .

2. COBOKYIMHOCTb MEJIKMX YACTHUI[ COCTABJISIET IUCIIEPCHYIO ... .

3. BeniecTBO, B KOTOPOM paclpeAeeHbl MEJIKNUE YaCTULbl, HA3bIBAIOT JUCIIEPCUOHHON ... .

4. Omynscus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOMTEIIBHBIN PaCTBOP

5. A’po30Iib, 3TO ... .

— TyMaH

— MOJIOKO

—Ma3b

— CTPOUTENBHBIN PacTBOP

6. Cycnensus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOMUTENBHBIA PACTBOP

7.T'enp, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP



8. Cucrema, oOpa3oBaHHasi Ta30BOM UCIIEPCHON CPEIO M KUIKOW JUCTIEpCHON (ha3oil —
370 ... .

— a’po30J1b

— OMYJIbCHUS

— CyCHEH3Us

— relb

9. Cuctema, 0Opa3oBaHHas KUAKON JTUCIIEPCHON CPeoi M KUIKOW JUCTIEpCHON (ha3oil —
37O ... .

— a’po30Jib

— OMYJbCHUS

— CyCHEH3Us

— Telb

10. Ocoboe cTyaneoOpa3Hoe KOJUIOUAHOE COCTOSIHUE CHCTEMBI — 3TO ... .

— a’pOo30Jib

— OMYJIbCHUS

— CyCHeH3us

— relb

11. CBoiicTBa KOJJIOUIHBIX PACTBOPOB, XapaKTepu3yrolieecs 0ecropsJ0UHbIM Xa0THUHBIM
JBY)KEHUEM KOJUTOUTHO-IUCIIEPCHBIX YacTHUI[ — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— mubdysns

— CeMMEHTAaIIUA

— KOaryJsius

12. CpoiicTBa KOJJIOUJHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECs CaMOIPOU3BOJIBHBIM

MIPUPOJIHBIM CMEIIUBAHUEM PACTBOPOB — 3TO ... .

— OpOYHOBCKOE JIBIDKEHUE

~ audysus

— CceIMMEHTAaus

— KOaryJisius

13. CgoiicTBa KOJUIOMTHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECsS OCEeNaHHEeM JHUCIEPCHBIX

YaCTHI] 1101 ACWCTBUEM IPaBUTALIMOHHOT'O MOJIS — 3TO ... .

— OpOYHOBCKOE JIBIDKEHUE

— mddy3us

— celMMeHTalus

— KOaryJisius

14. 3omp moamnma cepedbpa ¢ MOJIOKUTEIHHO 3aPSHKCHHBIMU TpaHyJaMU B BOJHOM cpejie
KOHJICHCAIIHOHHBIM METOJIOM, B OCHOBE KOTOPOTO JISKUT PeaKiusi 0OMEeHa, MOKHO PUTOTOBUTD,
€cJId B U30BITKE pacTBOP

— K2S04

— Agl

- KI

— AgNOs

15. CBo#CTBa KOJJIOMIHBIX PACTBOPOB, XapAKTEPHU3YIOLIEECS Pa3pyLICHHEM KOJUIOMIHBIX
YacTHIl — 37O ... .

— OpOYHOBCKOE JIBI)KCHHE

— mbdysus



— ceqUMEHTALHS
— KOaryJIsus

Tema Ne6 XuMusi BAAKYIINX CTPOUTEIbHBIX MATEPHATIOB

Bapuant
1.
I{eMeHTHBIN KIIMHKEP CONCPIKUT

1 [¥ okcua kanbums

2 [ okcua anoMuHus

3 [ oxcua yrnepoaa (1V)
4 [ oxcua kpemeHus

2.

Vxaxure COACPIKAHNUE OKCHUIOB 3JIECMCHTOB B ICMCHETE

1 (1) okcua kanbums [1] 62-68%
2 (2) okcua antoMUHKS [2] 4-9%

3 (3) okcua KpeMHus [3] 18-26%
4 (4) okcug xenesa [4] 0,3-6%
3.

YCKOpI/ITeJ'IB CXBaTbIBaHHUA JKUJIKOI'O CTCKJIAa

TeTpadTopoCUNNKaT HaTpus
3TUNEHAMAMUHTETpaaLeTaT HaTpus
CUSIMKAT HaTpus

O00®

rmapocununkKaT Kanbuunsa

4.

[Tpu onpenenenuu copepkaHusi aKTUBHBIX KOMIIOHEHTOB U Iepekera KOMOBOM H3BeCTH, 00pa31ibl
BEIIECTBA PACTBOPSIOT B BOJIE U TUTPYIOT pacTBOPOM

@ CONSIHOW KUC/OTbI
D KoMnnekcoHa III
D XPOMOreHa YepHoro

D deHondTanemHa

A W N =

5.
I{eMeHTHBIN KIIMHKEP COAEPKUAT

6enut

anut

uenut
antomodepput

OEEE®

STPUHIUT

6.
H3Bectn IMyIIOHKa B KAYCCTBE BSXKYIIECTO COACPIKUT

oKCUA Kanbuus
OKCUA MarHus
rMAPOKCUA KanbLmsa

O®0O0

A W N =

oKcuma antoMnHuA



5 D OKCUA, KPEMHUSA

7.
K 3aMCIAJIUTEIIAM CPOKOB CXBATBIBaAHUA IEMCHTHEIX PAaCTBOPOB OTHOCATCA BEIIECCTBA B PAAY

1 (O xnopua Hatpus,cynbbat HaTpUs, WaBenesas KUCNOTa, CynbdaT antoMUHIs
2 (&) wasenesas KMCNOTa, caxapo3a, MOYEBMHA, BOpHasi KUCIOTa
3 () caxaposa, cynbdat HaTpusi, XNOPUA HATPWsI, MOYEBHHA

8.

PaCTBOpH SJICKTPOJIUTOB CYIIECTBEHHO YBCINYHUBAIOT CKOPOCTH TBEPACHHUA IEMCHTHBIX
PacTBOPOB U CHUIXAIKOT BPECMS UX CXBATbIBAHUA. K Ttakum BC€IICCTBAM OTHOCATCA

[y

{0 xnopua HaTpusi, kap6oHaT Kanws, cynbdat anoMUHKsS, 6opHas KUCIoTa
{C) MoueBMHa, WaBeneBas KUCIOTa, HUTPAT aflOMUHUS, XIIOPWUA HAaTPUs

N

3 @ Xnopua HaTpus, kapboHaT kanus, cynbdaTt antoMUHKS, cynbdaTt HaTpus

9.
YKa)KI/ITe, KaKHe BEIICCTBA OTHOCATCA K BO3AYIIHBIM BSDKYIIUM:

rmnc
nopTnaHALEMEHT
KOMOBas U3BECTb

KFROE

KMCJ'IOTOYI'IOprIVI LEMEHT

10.
Vkaxure COCAUHCHU, KOTOPBIC IPUMCHAKOTCA, KaK YCKOPUTECIJIIN TBEPACHU A I'MIICA:

[ xwuBoTHbIN kneit
[ cynbdat HaTpus
[# cynbdat aMmonus

A W N =

[0 ruapokcua kanbums

11.
yKa)KI/ITC, KaKO€ BCIHICCTBO OTHOCUTCA K TUAPABINYCCKUM BSAXKYIIM!

NU3BECTb
MarHe3masnbHbIf LeMEHT
rNIMHO3EMUCTBIN LEMEHT

O®0O0

pacTBOpMMOE CTEKNIO

12.
Kakoii noH BBI3BIBAET KOPPO3HIO OETOHA MO/ Ha3BaHME "TIeMeHTHas Oaruia'?

1 D MarHmsa (2+)

2 @ cynbdaT-noH
3 D KapboHaT-noH
4 D X10pUA-UOH

13.

Kakyto peakiuio nMeeT pacTBOp MOpTIIaHIIeMeHTa?

1 D KUCNY0
2 @ LLEeNOYHY0



3 D HEeNTpanbHyto
4 D cnabo-kuncnyto

14.
DCTPUX-TUIIC COJIEPKUT B COCTaBE CyNb(}aT KaabIus U ...

1 O soay

2 @ oKcma Kanbuus

3 O nyuuonaHosble f06aBKM
4 D cynbdaT MarHus

15.

TBepz[eHne MHHCPAJIBHBIX BAIIYIIHUX OIMUCAHO B TCOPHUU

@ balikoBa
D Wynbue-fapau
D TuHpans
{0 bBoins-Mapuora

A W N =

Tema 7 OkuCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
TecToBbIC 3a1aHUA

1. CreneHp OKUCIIEHUS aTOMa XpoMa paBHa +3 B CO€AMHEHUU
1) CrO

2) Cr03

3) CrOs

4) HoCrOg4

2. CrerneHb OKUCIIEHUS a30Ta YBEIMUUBAETCS B PSIIY
1) NH4Cl, N2, NO>

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NH3, NO

3. DneMeHT S MPOoSBIISET TOJBKO BOCCTAHOBHUTEIIbHBIE CBOMCTBA B COEAMHEHUN
1) H2SO3

2) HoS

3) SO3

4) NaxSO3

4. OnemenT Cr mpoSBIISIET TOJIBKO BOCCTAHOBUTEIHHBIE CBOWCTBA B COCTMHEHUN
1) K2Cr207

2) Cr

3) Cr203

4) NaCrO2

5. B xucnoii cpene nepmanranat kams (KMnQOg) BoccTaHaBIMBACTCS 10 COSTHHECHUS,
COJZIepXKaIlero aToM MapraHia B CTENIEHU OKUCIEHUS
1)+6 2)+2 3)+4  4)+3

6. CTenieHb OKUCIIEHUS CEPBI paBHA +4 B COEIMHEHUH
1) HS



2) Na2SO3
3) K2SO4
4) SO3

7. MuHuMasnbHas CTEIIEHb OKUCIICHUSI paBHas —2 XapakTepHa JJis
1) a3ora 2) xene3a
3) cepnl 4) xnopa

8. ATOM Maprasiia HpOsSIBIISICT TOJIBKO OKHUCIUTEIbHBIE CBONCTBA B COCMHEHUN
1) Mn

2) KMnOg4

3) MnO;

4) KoMnOgy

9. MakcuMainbHasi CTelIeHb OKUCIICHUST paBHas +5 XapakTepHa IJisi aTOMOB
1) kpemHMSA

2) azoTa

3) cepsl

4) ¢Topa

10. CepHas KHCIIOTA SBJISETCS OKUCIUTENEM 3a CUET CEPbI
1) S+4 2) S+6 3) S+2 4) S+5

Tema Ne 8 XumMuuyeckne HCTOUHUKH YJIEKTPUIECKOT0 TOKA
TecToBbIC 3a1aHNA

1.B KakoM M3 yKasaHHbIX rasbBaHNYECKMNX 3/1IEMEHTOB NPOTEKAET Npouecc okucneHms kagmus ¢ 0 go +2
1 @ KagMneBo - CBUHLOBOM

2 D KaamueBo - XpOMOBOM

3 D KaamueBo - LMHKOBOM

4 D KaamueBo - MarHMeBsoMm

2
B KakOM M3 yKasaHHbIX rasibBaHWYECKUX 3/IEMEHTOB MAET 3NEKTPOAHbIN MPOLEeCcC BOCCTaHOBNEHUS antoMUHua ¢ +3 o 0

D ANOMUHNEBO-MEAHbIN
@ ANOMUHNEBO-MarHMeBbIn
D ANOMUHNEBO-LIMHKOBbIN

A W N R

{3 AnloMUHMEBO-KenesHbIi

3.
Mo OTHOLWEHUIO, K KAKOMY U3 YKa3aHHbIX 3/IEKTPOAOB XPOM SABASETCS KaToAOM

1 [ nutuin
2 [# uumnk
3 [0 onoeo
4 [J xeneso
4.

Ha BEMNYNHY 3NTIEKTPOAHOIO NOTEHUMaNna MeTaNNa BINAKOT:

1 [ sennuuna nosepxHocTv MeTanna
2 [ koHuenTpauus noHos MeTanna
3 [ npupoaa snektpoaa



4 [# Temnepatypa

5.
DNIeKTPOAHbIN MOTeHUMaN UMHKa, onyueHHoro B 0,01 M pacTBop ero Cofiv BblYUCISIETCS MO YPaBHEHMIO:

1 D KnanenpoHa-MeHaeneesa
2 D AppeHunyca

3 @ HepHcTa

4 {) BauT-Todda

6.

B kauecTBe 3/1eKTpoA0B B BOAHbIX pacTBOpax Henb3s UCNOJb30BaTh MeTanslbl:

1 [ 3onoTo
2 O wmeas
3 [ watpwii
4 [+ 6apwii
7

Yemy paBHa O/C (B) MeaHO-LUMHKOBOIO 3/1IEMEHTa, €C/IN KOHLUEHTpaLuMs MOHOB MeTanna y aHoga u katoga pasHa 0,01
Monb/n:

1 O 1,00

2 ® 1,10

3 () 1,58

4 O -2,35

8.

Mo OTHOLWEHUIO, K KaKOMYy U3 3/1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHLIMU NOTEHUManaMmn xeneso sBnseTcs
OKUCNTUTENEM, €C/TN CTaHAAPTHbLIN 3MeKTPOoAHbI noTeHuuan Fe|Fe2+ = - 0.44B ?
1 {3 -0278B

2 O +0.348B

3 & -0.76B

4 (O -o0.408B

9.

Mo OTHOLUEHMIO, K KAKOMY M3 MEeTasfIoB, C yKa3aHHbIMW CTaHAAPTHbIMKM NOTeHUMaNamMu aatoMUHUIA SIBNSETCS
OKUCNTENEM, €CNU CTaHAAPTHbIN 3NEeKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

1 ) +023B
2 O +1.708B
3 (8 -2.378B
4 ) +086B
10

B Kakmx U3 yKasaHHbIX CXEM rasibBaHUYeCKMX SN1IEMEHTOB CBUHEL, SAB/ISIETCS aHOAOM, eC/M CTaHAapPTHbIA 3NeKTPOAHbIN
noteHuman Pb|Pb2+ = - 0,127 B?

1 D HwukeneBo - CBUHLIOBbIN
2 [# CsuHUOBO - cepebpsiHbIit
3 [ CswHUOBO - 0NOBSIHHDIN
4 E’. CBWHLOBO - PTYyTHbIN
11.

Kakune aBa anekTtpoaa, onyuleHHble B 0, 01 M pacTtBopbl UX conen 06pa3ytoT rasibBaHMYeCKniA aN1eMEHT C HanbonbLnM
3HayeHunem DC?

1 @ MarHuin, cepebpo



2 O wapraneu, 0noBo
3 D CBUHeL, cepebpo
4 D HWUKenb, Mefb

12.
AKTUBHOCTb META/IJIOB YMEHbLUAETCS B paay

1 D Xeneso, UMHK, CBMHEL, KaaMumn
2 D Xeneso, UMHK, KaaMWUiA, CBUHeL,
3 @ LIMHK, )Xene30, KaagMUN, CBUHEL]
4 D LIMHK, )Kese30, CBMHeL, KaaMni
13.

Y Kakoro rarbBaHWUEcKoro anemMeHTa byaet Hambonblwas DAC, ecnu anekTpoabl onylleHbl B 1 M pactBopbl B D

1 D MapraHueBo - LMHKOBOM
2 D HWKeNeBo - MarHMeBoM
3 D Me[HO - MarHMeBsoMm

4 @ MarHueBo - cepebpsaHoOM
14.

C KakuM U3 yKasaHHbIX pacTBopoB byaeT pearmpoBaTb MarHui:

1 @ HUTpaT pTyTU

2 D Xfopua HaTpus

3 D cynbdaT Kanusa

4 D CyNbMUT Kanbumsa
15.

Mo OTHOWEHMIO, K KAKOMY M3 METasI/IOB C YKa3aHHbIMU HMXKE CTaHAApPTHbIMU MOoTeHumanamu cepebpo sensetcs
BOCCTaHOBUTE/NIEM, €CIM CTaHAAPTHbIN 31eKTpoaHbIn noTeHunan Ag|Ag+ = + 0.80 B?

1 {3 +023B

2 ® +1.70B

3 O -2378

4 O +0.348B

16

Mo oTHOLWEHMIO, K KAKOMY U3 MEeTasfIoB C YKa3aHHbIMU HWXE CTaHAApPTHbIMU NOTEHLMaNaMm HUKeNb SBNSEeTCA
OKUCNUTENneM, ecnu CTaHAapTHbIN anekTpoaHbin noteHuman Ni|Ni2+ = - 0.25 B?
1 O +0.228B

2 {3 +1.708

3 (&) -2.378B

4 {0 +0.888B

Tembl 8 Koppo3us merajliios
TecToBbIC 3a0aHUA

Bapuanr
1. B pacTBOp 2JIEKTPOINTA, COAECPKAIIETO PACTBOPEHHBIA KUCIOPO/I, ONYCTHIIN [IUHKOBYIO
MJIACTUHKY M IIUHKOBYIO IJIACTUHKY, YACTUYHO MOKPBITYIO MebI0. B KakoM ciydae mpoiiecc
KOPPO3UH IIMHKA MPOUCXOAUT UHTeHcuBHee? JlaiiTe cxeMy mporecca.
a) THTEHCUBHEE KOPPOJUPYET IMHKOBAS MJIACTUHKA;
0) MHTEHCUBHEE KOPPOAUPYET IMHKOBAS TIACTUHKA, YACTUYHO MOKPBITAsI MEMIBIO;



B) KOPPO3Hs IIUHKA MPOTEKAET O€3 N3MCHEHHIA.

2. YKaXXuTe MeTajul, UCIOIb3YEMBIN IPU MPOTEKTOPHOM 3aAINUTE XKEJIE3HBIX U3EIUM OT

koppo3uu. [louemy?
a) Ag 6) Co

3aIlaHl/Iﬂ AJIA CaMOCTOSITEJIbHOM paﬁoTLI

B) Sn

r) Mg.

(BapuaHTBI)

CamocrositeibHas padora Ne 1
3anganmue 1. 3anoqHUTE IPOITYCKH B TAOIHUIIC

Ne | BemecrBo | Momnsipnast | Macca, | KonmuectBo | O6bem rasza Yucno | KonmnuectBo
Macca, m, r BELIECTBA, pu MOJIEKYII, MOJIb
M, monb N, MOJIb HOPMAaJbHBIX N JKBUBA-
yIIOBUSIX, V, JICHTOB, Nsk
1
1 | H3POg4 3

3apnanme 2. lVcxonas W3 MONOXKEHHS XJIOpa B NEpHOAUYECKOM cucteme anemeHToB JI.U.
MenpeneeBa, ngaiTe ero TMOJHYI XapakTepucTuky. OmpeaenuTe BO3MOXKHBIE CTEIEHU
OKHUCJICHUS U COCTaBbTE (DOPMYJIIBI BOJIOPOIHBIX U KHUCIOPOIHBIX COSAMHEHUHN.

3aganue 3. Pacrionoxxure 3eMeHTHI B TOPSAIKE BO3pacTaHus nekTpoorpunarensnoctu: N, B,
F, As, |. OtBeT MOTHUBHpYIITE.

3aganue 4. CocraBbTe (GOpPMYIBI OKCHAOB M THAPOKCHAOB 3JIEMEHTOB TPETHEro IMEpHoa,
OTBEYAIONIUX MX BBICHICH CTENEHU OKUCIeHUs. Kak M3MEHSIeTCsl KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHNI?

3apnanme 5. Hamumwure snekTpoHHBIE (OPMYJIbI aTOMOB JJIEMEHTOB IIMHKA W XJopa U
COOTBETCTBYIOIIUX HOHOB: Zn** u CI".

3ananue 6. OnpenenuTe TUI XUMUYECKOU CBSI3M B MOJICKYJIAX U YKAXKHUTE UX TE€OMETPUUYECKUE

dopmsl: H20, NHs.

CamocrosiTesbHast padora Ne 2
1. Beiuucnure MOJIIpHYIO U MOJIIPHYIO KOHIIEHTpalnio 3kBuBaneHta 20 %-Horo pactBopa
XJIOpU/Ia KaIbIMs TIOTHOCTBIO 1,178 r/em®,
2. CocTaBbTe YpaBHEHHE THIPOIIN3a COJICH B MOJICKYIIIPHOW U MOJISKYJISIPHO-HOHHOU (hopmax:
MgCl2, NasPOas, Fe(CH3COO). YkakuTe peakifio cpeibl pacTBOpa KaxIoi COoMu.
Kak MOXHO ycunuTh Tuponu3 conu opropocdara HaTpus?
3. Hanummre ypaBHEHHUs AUCCOLUAINN:
a) CepHOM KHUCIIOTHI;, 0) TUIPOKCUIA ITUHKA; B) TUAPOCYJIb(aTa IUHKA.
4. CocTaBbTe MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peaKuii:
CaCOs + HCI —; Pb(NO3)2 + HCI — .
Kyna cmectuThcst paBHOBeCHE MPU YBETWYEHUH JaBICHUS?
5. PaccumTaiite konnenTparuio nonos [H*] u pH cpenpr, ecu [OH =102 momns/m.

6. Hanumure BepaskeHue KOHCTAHTBI PABHOBECHS IS CIIEAYIONIEH PeakIuu:

2H,0, +2CL,, === 4HCl ) + O,




CamocrositeqbHast pabora Ne 3

3ananme 1. Kakue oTiIMUYUTENbHBIE OCOOCHHOCTH XapaKTEPH3YIOT KOJUIOMAHOE COCTOSIHHUE

CUCTEMBI?

Hanummure  crpykrypHyto — Qopmyny  mumemisl  3ois8  rugpokcupa  oxenesa(lll),

crabmwmsupoBanHoro xmopuaom sxkene3a(lll). Kakoit 3apsm MMEOT KOJUIOMIHBIE YaCTHIIBI

(rpanyibl) 1aHHOTO 3071517

3ananue 2. Jlaiite ompeneneHue mporecca Koaryasinud. Kakum 3apsaoM AOKHBI 001a1aTh

MOHBI, BBI3BIBAIOIIME KOATYJISIHIO BhIIepuBeecHHOT0 305151 Fe(OH)3 u mouemy?

3. C nomol1p0 MeTo/1a 3JIEKTPOHHOT0 OanaHca paccTaBbTe KO3 (PUIIMEHTHI B ypaBHEHUU

pEeaKIMK U YKOKUTE OKUCIUTEh U MPOLIECC, B KOTOPOM OH YYacCTBYET, BOCCTAHOBUTEIb U

MIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H2SO4 — CuSO4+ SO, + H20

3ananue 4. BoruncnuTe 37€KTPOJIHBIN MOTEHIMAN, BO3HUKAIOIIMN NpPU MOTPYKEHUU IUHKA B

PAacTBOp €ro CONM ¢ KOHLEHTpanuei kaTnoHos Zn?* 0,001Moms/m.

3aganue 5. CocTtaBbTe CXEMbl FAIbBAHMUECKUX AJIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIINe

peaKkiuu:
a) 2Al + 6H"—3H, + 2AI1%* 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.

3apanue 6. Hanumure ypaBHEHUS XUMHUYECKUX MPOLECCOB, TPOUCXOASAIINX MPHU AJIEKTPOIU3E

BOJHOTO pacTBopa (ocdara HATPUS C HHEPTHBIM aHOJIOM.

3aganue 7. CocTaBbTe€ CXEMY T'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIET0 U3 METHOTO U CBHHIIO-
BOT'0 3JIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPHI CBOUX coJieil. [IpuBeanTe 351eKTpOHHBIE YpaBHEHUS
ANEKTPOAHBIX MPOLIECCOB, MPOUCXOISIINX HA aHO/E U KaTOJIE.

3ananue 8. XKenesHoe wuzaenue MOKpPHITO KaamueMm. Kakoe 3TO MOKpPHITHE — aHOJHOE WU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOS KaaMHUs?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPATHHOU U
KHUCJION cpenax.

3aganus 1 CAMOCTOATEILHBIX PadoT

CamocrosiTtenbHas pabora Ne 1 «Teopusi cTpoeHHst aTOMa))
Bapuant Nel
1. Hcxonss W3 MOJOXKEHUA OJJIEMEHTOB B IIEPUOJUYECKOM CHCTEMe, JailTe

XapaKTepUCTUKY aTOMOB: a) Cephl; 0) MapraHiia.

2. CocraBbTe (POpMYJIBI OKCHUJIOB M THAPOKCHUIOB 3JIEMEHTOB BTOPOrO MEpUOa,
OTBEYAIOIIMX MX BBICIICH CTEMEeHW OKuciaeHus. Kak Hu3MEHSeTCs KHUCIOTHO-
OCHOBHOM XapaKTEP 3TUX COCIANHEHUM?

3. Jlaitte  ompeneneHue  dIEKTpooTpuuarenbHoctd. Kak — u3MeHsercs
AJEKTPOOTPULIATENLHOCTE p-dieMeHTOB B VII-A moarpynmne? Kak uameHsieTcs ux
OKHCIIUTEINIbHAS] aKTUBHOCTD U MTOYEMY?

4. Hanwmmute snekTpoHHble (Gopmynsl aromoB Zn u Cl m cooTBeTCTByrOMUX
WoHOB: Zn?*, CI~

CamocrosTesbHas padora Ne 3 «KosmMraruBHbie CBOHCTBA PACTBOPOB
HEJJIEKTPOJIUTOB)
Bapuant Nel




1. Beruuciure maccy BaCly:2H,0, HeoOxomumyro st mpurotoBieHuss 500 r
pacTtBopa ¢ MaccoBoii noieit BaCl, 5 %.

2. Beluuciaute 00BeM pacTBOpa THapokcuaa Hatpus p = 14lr/em® (38 %),
HEOOXOAUMBIN JJI1 MPUTOTOBJICHUS 2 KI' MOIOIIIETO PacTBOpa C MAacCOBOW A0JeH
NaOH 10 %.

3. Beruucnure maccy KyCOjs, HeoOxomumyto st purotoBienus 100 ma 0,1M
pacTBopa.

4. JIns mpuroToBICHHs aHTU(PHU3a K 51 BOJABI MPUOABWIN 2 JI STUJIOBOTO CIIMPTA
CoHs0H p = 0,8r/cm®. Beiunciure TeMneparypy 3aMep3aHus aHTU(puUsa.

CamocrosiTesibHas padoTra 4 «PacTBOpbI 2JIEKTPOJIUTOBY
Bapuant Nel

1. Hanummre ypaBHEHUS AUCCOLMALINU CIAEAYIOMUX AMEKTpoauToB: a) H3POa; 6)
NH4OH; B) CaCly; r) (CaOH),SO4; 1) Ca(HCO3)..
2. Jlonuinrrte ypaBHEHHS peaKklil, COCTaBbTE K HUM MOHHBIE YPABHEHUS:

a) CaCO3+ HCl— 0) CaCl, + NasPO,—
3. K pactBOpy yKCYCHOHN KHUCIOTBI TPUOABWIIM alleTaT HAaTpus. B Kakyio cTOpoHy
CMECTHUTCS] PABHOBECHE JTHCCOLMALMN YKCYCHOM KUCIOTHI?
4. Bpluuciure paBHOBECHYIO KOHIIEHTpalMio HMOHOB H™ B pacTBOpe YyKCyCHOM
KHCJIOTHI ¢ KoHIleHTparuel 0,1 Momb/11 (cTenens qucconuanuu pasaa 0,13).

CamocrositenbHas padoTra Ne 5 «OCHOBBI 2J1EKTPOXUMHU M
Bapuant Ne 1

1. Beruncnute 3M€KTpOIHBIA NOTEHINAN, BOSHUKAIOIIMI TIPU MOTPYKEHUU ITUHKA
B PACTBOP €TI0 COJM C KOHLEHTpanueil kationos Zn?* 0,001moms/11.

2. CocraBbTe CXEMBlI TaJIbBAHMYCCKUX DJJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CIICAYIONINE PEAKIIUH:

a) 2Al + 6H*—3H, +2A*
6) Mn + 2AgNO3;—Mn(NO3), + 2Ag.

3. Hamummurte ypaBHEHHS XUMHUYECKHAX TPOIECCOB, MPOUCXOAANIMX TIPH
AJIEKTPOJIN3€E BOJIHOTO pacTBopa pocdaTta HATPUS C UHEPTHBIM aHOJIOM.

CamocrosiTeibHas padora Ne 2
«OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIE PeAKIINID)
Bapuant Ne 1



1. Meromnom »siexTpoHHOro OanmaHca mondeputre Kod(DPUIMEHTHI, YKaKUTE
OKHCIUTEIh ¥  BOCCTAHOBHUTENb  JJISI  CIEAYIOUMX  OKUCIHUTENIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIN:

Cu + HNO3;—Cu (N03)2+ NO + H,0:;

HBr + H,SO;—Br; + SO, + H,0;

KCIO—KCIO; + KClI,

CamocrosiTtesibHas pabora Ne 6 «Koppo3us 1 3a11MTa METALJIOB M CILIABOB)
Bapuant Nel

1. Kak Oyzaer BIMATh Ha KOPPO3UIO IIMHKA KOHTAKT €ro ¢ Hukenem? [laiite

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mnpomecchl MNPOTEKAIOT IPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusx? COCTaBbTE JIEKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

3. Kakoil Mmertamn 1enecooOpa3Heil BbIOpaTh I MPOTEKTOPHOM 3alllUThl OT

KOPPO3HH CBHUHIIOBOM O0OJIOUKHM KabOess: IUHK, XpoM, Win Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Biusier pH cpenbl Ha KOppO3UIO Keje3a, IUHKA?

Tembl pedepaToB (10KJIAT0B)
PekoMenyemas Tematrka pedeparos 1Mo Kypcy:

Ne /1| HaumeHnoBanue temnl pedepata

1 I/ICTOpI/Iﬂ OTKPBITUA OCHOBHBIX 3aKOHOB XMMMUH.
2 Benukue YUYCHBIC XUMUKHU
3 HOpMI)I 9KOJIOTHYECKOM 0E30IaCHOCTH I10 BCIICCTBAM IICPBOT0 KiIacca OITaCHOCTH JJIA

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MATCPHAJIbI

Kopposus 6eToHoB, crtocoObI 3alTUTHI

CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HH.

ITenoOeToHBI — MaTepHabl OYyIIETO

4
5
6 Koppo3ust MeTalsIoKOHCTpYKIMH
;
8
9

Hosrie MaTCpHraibl B CTPOUTCIILCTBC HA OCHOBEC ITOJIMMEPOB

10 | Dxonormueckasi 6€30MaACHOCTh METAJUIONIACTUKOBBIX KOHCTPYKITHIA

11 HpI/IMeHeHI/Ie CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble 1 MarHe3naJIbHbIE BKYIIUE

13 MeToapl XUMHYECKOTO aHaIn3a CTPOUTCJIbHBIX MATCPHUAJTIOB

14 Kosutonipl B CTpOMTENBCTBE U IPUPOJIE.

15 CTpOoUTEIHCTBO U IKOJIOTHYECKHUE MPOOTIEMBI

16 KpCMHHﬁOpFaHquCKHC COCAMHCHUA B CTPOUTCIILCTBEC

17 | KaranuzaTopsl 1 HHTHOUTOPBI TBEPIEHUS MOPTIAHIIIEMEHTA

18 Jlaku u KpaCKHU — pasHOBUAHOCTU JUCIICPCHBIX CUCTCM

19 | CrimaBBI Ha OCHOBE JKeJie3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHeHUs] KPEMHUS B CTPOUTEILCTBE.

21 | Bunubsl KOppO3HMOHHO-CTOMKUX OETOHOB

22 CoBpeMeHHBIE IOJIMMEPHBIE MAaTEPHUAIIbI B CTPOUTEIBCTBE




Ne i/n1| HanmeHoBaHue TeMsl pedepara

23 | AaTHTIUpEHBI U 00JIACTH WX TIPUMEHEHUS

24 | KoMmayHapl B CTPOUTEIBCTBE

25 | BogosMynbCHOHHBIC (JIATEKCHBIC) KPACKU

26 | MeTayuibl ¥ CTPOUTEIBHBIE MAaTEepUAIIBI HA X OCHOBE

27 JKecTkocTh BOJIBI M CLIOCOOBI €€ YMATUYCHHSI, 00ECCOIMBAHUS

Bonpocsl w 3ajaHuMs QJIA NPOBEJEHUSI MPOMEKYTOYHOIT0 KOHTPOJIA
(3x3amMeHa)

Komnemenyusi:  CnocoOHOCTBIO  pemiath  3afaud  NpogeCcCHOHAIbHON
JIEATEIIbHOCTH Ha OCHOBE HCIIOJB30BAaHUS TEOPETUUECKUX U MPAKTUUYECKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAK)K€ MaTeMaTUYECKOro armapara
(OnK-1).

Bonpocul k oxzameny:

1. O6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DHEPreTUKa IIPOLECCa
pactBopeHusi. PacTBOpUMOCTh BeliecTB. 3aBUCUMMOCTh PACTBOPUMOCTH OT MPUPOJIBI U CBOWCTB
pacTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.

2. Karonuble ¥ aHOJHBIE HOKPHITHSA. IIpMBEINTE KOHKPETHBIC IPUMEPHI U OOBACHHUTE
MPUYNY BOSHUKHOBEHUSI KOPPO3UU MIPU HAPYIICHUH 1IETOCTHOCTH MOKPBITHH.

3aoanue npakmuueckoe

Koppo3usi XpoMHpOBaHHOTO JKele3a NpU HAPYIICHUH LEJOCTHOCTA TOKPHITUS B
C1a00IIEIIOYHON M KUCIION cpeax.

Bonpocuwl k oxzameny:

1.Crenenp nayeKTpoauTHUECKON auccoranuy. DaxkTopbl, BIUSIOLUIME Ha BEIUUUHY
creneHu auccoruanuu. CUIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

2.00mas xapakTepucTHKa METaJIOB, WX (pU3MYeckue CBOMCTBA. 3aBUCHMOCTH CBOMCTB
METAJJIOB OT WX NOJIOKEHHS B mnepuoaunueckoil cucreme J[. M. MengeneeBa BHyTpenHee
CTPOEHUE METALTIOB. XMMUYECKUE CBOMCTBA METAJLIOB.

3aoanue npakmuueckoe
Koppo3zust myxeHoro xenes3a B pa3IMuHbIX Cpeaax.

BOﬂpOCbl K 9K3AMEHRY.

1.OcHoBHBIC TIOHATUSA XUMHH: aTOM, MOJEKYIa, XUMUYECKUH DIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Buasl xoppo3uu MeTayuioB.MeToipl 3alllMThl METaUIOB OT 3JIEKTPOXUMHUYECKON
KOPPO3HUHU.

3aoanue npakmuueckoe

OnuimuTe XMMUYECKHUE CBOMCTBA OKCHIA Kalmbliust U okcuaa cepsl (V).

BOI’lpOCbl K 9K3aMeH):
1. Xumudeckoe paBHOBecHe, (PU3MUECKHI CMBICII KOHCTAaHTBI paBHOBECHUs, MpUHIHM Jle
[laTtenne



2. JIérkue KOHCTPYKLMOHHbIE MeTajulbl. bepuimii, marauii, amomunuii. duznyeckue u
XMMHYECKHE CBOICTBA, UX COEIMHEHMs, CIUIABbI, UCIOJIb30BAHUE B TEXHUKE. AMGPOTEPHOCTbH
OKCHJIOB U TUJPOKCUA0B OCPUILINS U ATIOMUHHUS.

3aoanue npakmuueckoe

Hanuimre ypaBHEHUs peakiinii, C IIOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIICIYIOIIHE
npepanieHust:  Fe(OH)3—Fe(OH)2Cl—-FeOHClo—FeClz—Fez(S04)s.

Bonpocwt k oxzameny:

1. Kiaccel HEOpraHM4eCKMX COEIMHEHMH; OKCHIbl OCHOBHBIE, KHUCIOTHBIE MU
amdoTepHbie. XUMUYECKU CBOWCTBA.

2. Tsxénple KOHCTpYKUMOHHBIE MeTawbl, d-smementsl [-VIII moxarpymm. Xumus
JJIEMEHTOB CEMEMCTBA XKeJle3a, UX CILIABbl U UX XUMUYECKHE COCINHEHUS.

3aoanue npaxmuueckoe

Koppo3uss XpoMUPOBAaHHOIO >Kejle3a IIpU HAapyIIEHUW LEJIOCTHOCTU IOKPBITHS B
pa3IM4YHBIX Cpelax.

Bonpocul k oxzameny:

1. KoHnieHTpanus pacTBOpoB, CIIOCOOBI €€ BbIPAXKEHUS.

2. DKBUBAJICHT, KOJMYECTBO BEIIECTBA SKBUBAJIIEHTA, MOJIIPHAs Macca SKBHBAJICHTOB.
3aKOH 3KBUBAJICHTOB.

3aoanue npakmuueckoe

3anuInTe KOHCTAHTY XMMUYECKOI'0 pPAaBHOBECHUS peaKLuii:

Fe203k) + 3COr)—2Fek) + 3CO2(1); N2m + 3H2—2NHs ().

Bonpocul k oxzameny:

1. Metopp! onpeienieHus: BOJOPOJHOTO TTOKA3aTels.

2. Bona B nipupoze, Posib Bo/bI IpH 3aTBOPCHUU THIIPABIUYECKUX BSOHKYIIMX BEIICCTB.
TpebGoBaHMsI K Ka4eCTBY BOJBI B CTPOUTEILCTBE.

3aoanue npakmuueckoe

Paccunraiite Maccy THApPOKCHAAa HATpus W Maccy BOJABI, HEOOXOAUMYIO IUIf
npuroroBieHus 500 r 5 % Moromero pacTBopa.

Bonpocul k axzameny:

1. 3akon ABoranapo, cienctBue u3 3akona. [loctositnaas Aporaapo. [lorstie o MoIsIpHOM
o0BEMe.

2. OxucnuTenbHbIe CBOMCTBA MTEPMaHTaHaTa Kallisl B Pa3IMUHBIX Cpeiax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcuia Kauus.

Bonpocwt k oxzameny:

1. Bo3HUKHOBEHHE W pa3BUTHE TIPOOJIEMBI CTPOCHUS aToMa. SjepHast MoJiesh aToMa 1o
2. Pezepdopay. CoctaB aTOMHBIX siziep, mpoToHHO-HelTponHas Teopust [1.JI. Urnarenko u E.H.
I'anona. M3oToI5I.

2. TlporektopHas 3amMTa METALIOB OT KOPPO3HWH. OJeKTpo3amuTa. VHruOUTOpHI
KOPPO3HH.

3aoanue npakmuyeckoe

dusnyeckue U XUMHUIECCKIE CBOMCTBA BOIEI.



Bonpocwt k oxzameny:

1. CgoiicTBa KHCIIOT, COJI€H, OCHOBAaHMM C TOYKH 3PEHUS DJICKTPOJIUTHUUECKOU
JUCCOLIMAIIUY.

2. Buapl OKUCAUTENEHO-BOCCTAHOBUTEIBHBIX peakliuidi. MeTo0M AJIeKTPOHHOTO OaaHca

3aoanue npaxmuueckoe

Hanummre ypaBHEHUs peakiuii, ¢ MOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTH CICTYIOIINE
npespaiienns: Be—BeO—BeCl,—Be(OH),—K>BeO2—BeSO4

Bonpocul k oxzameny:
1. KopnyckynsipHO-BOJHOBOW Jyajlu3M 3JIEKTPOHOB. OCHOBHBIE MOJIOXKEHUSI KBAaHTOBOI
xumuu. KBaHTOBbIE UnCIIa, PHEPrETUUECKNUE YPOBHH, ITOYPOBHHU, aTOMHBIE OpOUTAJIH.
2. Tunel runponusa coneil. CreneHb U KOHCTaHTa THAPOJIN3A.
3aoanue npaxmuyeckoe
MeTtoi0oM 371eKTpOHHOr0 6anaHca noadoepure Ko3(pPpUINUEHTHI, YKa)KUTE OKUCIUTENb U

BOCCTaHOBUTENb B PEAKIIUAX:
Zn + HNO3(oun)—Zn(NO3z)2 + NO2 + H20;

Bonpocwt k oxzameny:

1. Konduryparys 3JeKTPOHHBIX OpOUTaieil B IPOCTPaHCTBE: S-, P-, d-, u f — opOutanm.
EMKoCTb ypoBHe#i 1 moIypoBHel. Pacnpenenenue SIeKTPOHOB B aTOMe, MPUHIIUI HAMMEHbIIeH
sHepruu, npasuio B. M.KneukoBckoro. 3anonmHeHue opOuTaneil 3JeKTpOHAMHU B PealbHBIX
atomax, npuHimn [laymu, npasuio I'yana. CriocoObl H300pakeHUs pacipeieieHUs SJIeKTPOHOB:
1) merox Koccens; 2) osnextpoHHBIE (GOpMYyNbl; 3) TpapuuecKue HIIEKTPOHHBIE CXEMBI.
XapakTepucTUKa IEMEHTOB UCXO/sI U3 CTPOCHHUS UX aTOMOB.

2. 'anbBaHOKOPPO3US], IPUYUHBI €€ BOSHUKHOBEHHUSI.

3aoanue npakmuueckoe

Hanummre ypaBHeHus aucconuanuu Ha MOHbL: a) HuTpara xenesa (1), 6) cynbdpuna
TUApOKCcOOapHsi, B) CEpHOM KUCIOTHI, T) TUIPOKCHIA Oapus, 1) TUAPOCUINKATA HATPHSL.

BOleOCbl K 9K3AMEHRY.

1. Ionatue 00 31eKTpoAaX U AEKTPOAHBIX MOTeHUuanax. CTaHIapTHBIA BOAOPOAHBIM
ANEKTpoA. Psa  crangapTHBIX — BJIEKTPOJHBIX  IMOTEHUHMAIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DIIEMEHTHI.

2. Kunienne u 3amep3aHue pacTBOpoB. 3akoHbI Payms. AHTHDPU3EI

3aoanue npakmuueckoe

OcHOBHbBIE BUJIbI XUMUUYECKHX peakiuid. Peakiiun oOMeHa B pacTBOpax 3JIEKTPOIUTOB Ha
npumepax peakiuii: Na,COs + HCl—; Fe(OH)3 + H2SO4—.

Bonpocul k oxzameny:

1. Metamibl ¥ HEMETAUIbI, WX TIOJOXKEHHE B MEPUOAUYECKO cucteme. OCHOBHBIC
CBOMCTBA JJIEMEHTOB — AaTOMHBIA paandyC, JHEPrus HOHU3ALMHU, CPOJACTBO K DJIEKTPOHY H
ANEKTPOOTPUIATETBHOCT, BO3MOJKHEIC CTEIICHU OKUCIICHHS, OKHCIIUTENHLHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA 3JIEMEHTOB. 3MEHEHHE CBOWCTB 3JEMEHTOB B MEPUOAAX H
rpynnax. OOmieHay4HOe 3HauYeHWE TMEePUOJUYECKOr0 3aKOHA M TIEPUOJAMYECKON CHCTEMBI
Jd.N.Menneneena.

2. XuMHS METAUIOB TMOATPYNIBI XpOMa, WX COCIAWHEHHUS, WCIOJIb30BAaHUE B
CTPOUTEIBCTBE.



3aoanue npakmuueckoe

IIpu kakol Temmeparype 3amep3aeT pactBop, coaepxkammii 1000r raunepuHa
C3Hs(OH)3 u 2000r Bomp!.

Bonpocwt k oxzameny:

1. Tunsl XUMHUYECKON CBSI3U: KOBAJIEHTHasl, MOHHas, MeTamandeckas. Pabotsl Jlbtouca,
I'eittiiepa, Jlonpona, [lonuHra u ap. B ydeHUM 0 XUMHA4YeCKOU cBs13U. VIOHHas CBsA3b, €€ mpUpoaa,
MOHHBIE KpHcTauibl. Kpuctamnnyeckue BeIecTBa C HOHHOW PEIIETKOM, UX CBOWCTBA.

2. Xumundeckue cBoiicTBa Boabl. IIporecchl rujgparanuu U ruipoin3a, X 3Ha4eHUE B
TBEPACHUHU BSYKYILUX BEILIECTB.

3aoanue npakmuueckoe

Paccuwnraiite maccy cynbdara HaTpus, HeoOXxoaumyto ais mpurorosienus 300 v 0,1 H
pacTBopa.

Bonpocul k ax3ameny:

1. 3amuTa MeTalIoB OT KOPPO3uH. Pa3iiuHbie BU/IbI TOKPBITHH.

2. OCHOBHBIE CITOCOOBI BBIPAKEHHSI KOHIICHTPAIIUN PACTBOPOB.

3aoanue npakmuueckoe

HanuiimTe ypaBHEHUS] BO3MOXHBIX PEakiMii ¢ BOJON ykaszaHHbIX BemiecTB: CuU, SiOo,
Ca0, Na, SOz, CaSO4 . Kakne n3 HUX OTHOCATCS K CTPOUTEILHBIM MaTepraiam?

Bonpocwt k oxzameny:

1. Meton BaneHTHBIX cBsized. CriocoObl M300pa)KeHNs KOBAJIEHTHBIX CBSI3€U, CBOMCTBA
KOBAJICHTHBIX CBSI3€M: JUJIMHA, S3HEPrus, HACBIIIEHHOCTb, HaNpaBieHHOCTb. IloHsATHE O
THOpUAM3AIMIN ATOMHBIX OpPOWTANCH. G U T — CBS3W. Pa3HOBUIHOCTH KOBAJICHTHOW CBSI3U —
HEMOJISIpHASL, TIOJISIPHAs], IOHOPHO-aKIIENTOPHASI.

2. Menp, cTpoeHHE aToMa, COeIMHEHUS] MEIN U UX CBOMCTBA, CIJIABbI HA OCHOBE MEJIH.

3aoanue npakmuueckoe

CocraBbTe ypaBHEHHMS peaklMi, C TMOMOUIIO KOTOPBIX MOXHO OCYIIECTBUTH
npespamieHus:  Al—Alx(SO4)3—Al(OH)z—AI(OH)2Cl—-AICls.  JIns ~ OKUCIMTENBHO -
BOCCTAHOBUTEIBHBIX YPaBHEHMM COCTAaBbTE OJEKTPOHHBIA OalaHC, K peakuusiM oOMeHa
COCTaBbTE MOHHBIE YPABHEHUS.

Bonpocul k oxzameny:

1. MeTtaimnaeckas CBsA3b, €€ 0COOCHHOCTH, XUMHUYSCKIE CBOMCTBA METAJIJIOB.

2. KommiekcHesle coemuHeHus. KoopauHanuoHHas Teopusi BepHepa. Meroabl
nonyueHusi. BHYTpeHHssI W BHEIIHSsSI KOOpJMHAIIMOHHBIE cdepbl KoMIiuiekcoB. CTpykTypa
BHYTpEHHEHl KoopAuHAUMOHHOW cdeprl. LleHTpanpHBIE aToM - KOMIUIEKCOOOpa30BaTellb,
JUTaH/bl, KOOPJIWHAIIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOTO HOHA. XHMHUYecKas CBs3b B
KOOPJMHALIMOHHBIX COEAMHEHUSAX. THIbI KOMIUIEKCHBIX COEIMHEHHI. 3HAaUeHHEe KOMIUIEKCHBIX
COCTMHCHUH B XUMHUH, OMOJIOTHH, CEIHCKOM XO3SUCTBE U TEXHUKE.

3aoanue npakmuueckoe

Kakas Macca, kakoe KOJIMYECTBA BEIECTBA, KAKOE YMCIO MOJEKYJ, KaKO€ KOJIMYECTBA
HKBUBAJICHTOB COOTBETCTBYET 00BEMY Kucimopoaa 11,21 (1.y.).



Bonpocuwl k oxzameny:

1. Kommnekcusie coenuHenust. Koopaunaunonnas reopust Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakiuidl. XUMHYECKOe pPaBHOBECHE B TOMOTECHHBIX U
reTeporeHHbIX cucrteMax. COCTOSHME JUHAMHUYECKOr0 XMMHUYECKOIO0 PaBHOBECHUs, YCIOBUSA U
MPU3HAKU PABHOBECHOI'O COCTOSIHUSI. KOHCTaHTa XMMUYECKOr0 PaBHOBECHUS, €€ POJIb B OLIEHKE
HaIIPaBJIECHHOCTH XUMHUYECKUX peakiuil. CMeleHne paBHOBECHs IIPY N3MEHEHUN KOHLIEHTpaluu
pearupyromux BellecTB, Temneparypbl W gaBieHusa. [lpunmun Jle - Illarense. Ponw
NPEACTABICHU O XHMMHYECKOM pPAaBHOBECHMM B IIOHUMAaHWHM U OLEHKE XHMHYECKHX U
OMOJOTUYECKHUX MTPOLECCOB.

3aoanue npaxmuueckoe

Hanummwure ypaBHEHHUs peakIuii, ¢ MOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTH CIICIYIOIINE
npespaiieHust: CuO—CuCl,—Cu(OH)2—Cu(HSO4)>—CuSOa.

Bonpocul k oxzameny:

1. Karanmuzatoprsl. ['OMOTeHHBINM M T€TEPOTEHHBIN KaTaiu3. BiusHue TemrepaTypbl Ha
CKOpOCTb peaKIuil.

2. Komnouaneie cuctembl. Koarynsimusi, CHHEpE3HC, TUKCOTPONHUSA. OMYJIbraToOpbl H
IIENTU3aTOPHI.

3aoanue npakmuueckoe

XapakTtepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)e]

Bonpocwt k oxzameny:

1. [TopTnanauemeHT, ero noiaydenue. [Ipoueccel cXBaThIBaHUS U TBEPACHUS BSDKYILIHUX
matepuaios (Teopus baiikoBa). PaccmoTpeTs Ha mpuMepe TBEpASHHsI THIICa.

2. Kosanentnas cBsa3b. [wOpummsanmss aromMHbIX — opOurtaneil. Paccmotpute
rubpuauzanuio B monekyne H20.

3aoanue npakmuueckoe

Bo ckonbko pa3 yBeIMYUTCS CKOPOCTh PEAKIMK MPH MOBBILIEHUH TeMieparypsl ¢ 20 °C
1o 100 °C, ecnu TemnepatypHblit ko3 duiueHT paseH 2?7

Bonpocul k oxzameny:

1. Bsoxymue BemecTBa. Bo3nyniHble U ruipaBindeckue BSKYIIME BEIIECTBA, UX BUJBI,
0COOEHHOCTH.

2. Py cTanIapTHBIX MOTEHIIMANOB. BO1OpOIHBIN 31IEKTPO.

3aoanue npakmuueckoe

Boruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcua Kaiabius (U3BECTKOBBIA pacTBOp),
CUMTast JUCCOLUALUIO ITOJHOM.

Bonpocwt k oxzameny:

1. beron. Buasl koppo3un 6eToHa 1 METO/BI 3aIUTHI OT HEE.

2. KonnuratuBHble cBOMCTBA pacTBOpPOB. 1-bIif U 2-0i1 3akoHbI Payis.
3aoanue npakmuueckoe

Hanwmmure ypaBHEHHS peaKIlHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CJICIYIOIINE
npespamieHus: Zn—7ZnSOs—Zn(OH)2—(ZnOH)3P0O4—Zn3(PO4)>.

Bonpocul k sxzameny:



1. Ilepuoauueckuii 3akon J[.M1.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dbopmynupoBka. Ilepuomnueckas cucrema xumuudeckux dnemeHToB J[.M.MeHneneeBa kak
rpaduveckoe U300pakeHne MeprUoJHUECKOro 3aKOHA, KaK KIaCCU(HUKAI aTOMOB T10 CTPOCHUIO
UX 3JIEKTPOHHBIX 000J0oueK. ['pyribl, mepuosl U cemeicTna s, p, d, f — amemMeHTos.

2.CriocoObl MOJy4YeHHs] KOJUIOWIHBIX pacTBOpoB. Ctpoenue mwuuemn 3oieil. [IpaBuio
ITeckoBa-dasHca.

3aoanue npakmuueckoe

PaccuuTaiite mMaccy BoJbl, K KOTOPOH HE0OXOAMMO pacTBOPUTH 310 T. STHIICHTIMKOISA

(Mr = 62 r1/Monb), I TOJy4eHHs pacTBopa, 3amepsaromero mpu Ttemmeparype -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocuwl k oxzameny:

1.0OcHoBHBIE  TepMomuHaMu4eckue  (QYHKIMU.  TepMOXUMHYECKHE  ypaBHEHWUS,
ocoOeHHOCTh 3anucu. 3akoH ['ecca m cimeactBus u3 Hero. OmnpeleneHHE HANpPaBIEHHOCTU
XHMHYECKOI0 Mmpoliecca.

2. 'ampBaHWYECKUE STIEMEHTHI. DJICKTPOJIHBIE OTESHITHAIBI. BOIOpOTHBIIHI
aneKkTpol. YpaBHeHue HepHera. Psij ctaHnapTHBIX 31eKTpoAHBIX nmoTeHuanos. Pacuer 9/1C.

3aoanue npakmuueckoe

CrtpoeHue MUIEIUIBI 307151 KPEMHUEBOW KHUCIIOTHI B U30BITKE CHJIMKATa HATPHS. Y CIOBHS
€ro KoaryJisiuH.

7.4 Meroauyeckue MaTepuaJibl, ONpeaeJAINNe  NPOUEeAYPbI
OLCHUBAHUSA 3HAHMH, YMEHUH, HABBIKOB XAPAKTEPU3YKIUUX 3Talbl
¢GopmupoBaHust KOMNIETEHIMA

KoHTpons OCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAHUN OOydYarolmuxcs IO
JUCHUIUIMHE Tpou3BoAuTCcs B coorBeTcTBUM ¢ [lnm KyOoI'AY 2.5.1 «Tekymuit
KOHTPOJIb YCIIEBAEMOCTH M MIPOMEXKYTOUHASI aTTECTAIUST 00YUYAIOIINXCSI.

Kpumepuamu ouenku pegpepama senaiomcs: HO8U3HA MeKCMAd, 0O0CHOBAHHOCMb 6blOOPA
UCMOYHUKO8 TUMEPAmypbl, CMeneHb Packpolmusl CYWHOCMU 60Npocd, cooa100enus mpebosanuil
K oghopmuenuio.

Oyenka «OMIAUYHO» — BbINONHEHb 6ce MPeDO8aHUs K HANUCAHUIO pedepama: 0003HAUeHA
npobrema u 00OOCHOBAHA €€ AKMYANIbHOCMb, COENAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsl Ha
paccmampusaemylo npooiemy u J02UYHO UBNOHNCEHA COOCMBEHNHAA NO3UYUA, CHOPMYIUPOBAHDL
8b1600bl, MeMd PACKpbIMAa HOJIHOCMbIO, BblOEPAHCAH 00bEM, CoOM00eHbl mpebo8aHus K
gHewHemMy oghopmaeHuo.

Oyenka «xopouwtoy — OCHOBHble mpebosanus K pegepamy 6blNOIHEHbl, HO NpU IMOM
00nywenvl Heoouémul. B uwacmuocmu, umeromcs HemoOUHOCMU 6 U3NONCEHUU MAamepuand,
omcymcmeyem J102UHecKds Nnocie008amenbHOCms 6 CYHCOeHUAX, He 8bloepican 00vbém
pegepama; umeromces ynywenus 6 0g)opmieHuu.

Oyenxa «y0061emeopumenbHo» — UMeMcs Cywecmaennble OMCcmynieHus om mpedo8anull K
pegepuposanuro. B uacmnocmu: mema oceewjena auuib 4acmuyHo, OONnyujeHvl akmuieckue
ouwuUOKU 8 coOepacanuu pegpepama, omcymcmeyom 6bi800bl.

Oyenka «Heyoo61eMEOpUmMENnbHOY — mema pegepama He packpblmd, OOHAPYICUBACCS
cyuecmeenHoe HenoHuManue npoobiemvl U pegepam ne nPeocmasiie 8osce.

Keitic-3a0anun



Pe3ynomam evinonnenus xetic-3a0aHusi OYeHu8aemcs ¢ y4emom ciedyroumux Kpumepues:
— noHOmMa npopabomKy CUmyayu;

— NOIHOMA B8bINOJIHEHUS 3A0AHUS;

— HOBU3HA U HEOPOUHAPHOCMb NPEOCMABILeHHO20 MAMEPUANd U peuleHUll,

— NepCneKmMusHOCMb U YHUBEPCAIbHOCHb PEUleHU,

— YMeHue ap2yMeHmuposano 0O0CHO8aMb 8blOPAHHBIL 8APUAHM DEULeHUSL.

Ecnu pezynomam 6ulnonneHuss Kelic-3a0aHusi COOMEEmcmeyem o0003HAUEHHOMY KpUmepuro
cmyodenmy npuceausaemcs 00uH 6an (3a Kaxcowlil kpumepuii no 1 oanny).

Ouyenka «omauuno» — npu Habope 8 5 6a108.

Ouyenka «xopowo» — npu Habope 6 4 bana.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 basa.

Ouyenka «HeyoosiemeopumenvbHo» — npu Habope 6 2 bauia.

Tecmoevie 3a0anusn

Oyenka «OMAUYHO» 8bICMABISICMCA NPU YCI08UU NPABUILHO20 OMEema CmyO0eHma He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouwo» 8vlCmasiaemcs npu YCi08UU NPasUibHO20 OMeema Cmyoenma He MmeHee yem
Ha 70 % mecmoswvix 3a0arnuil.

Oyenka «y0061emeopumenbHo» 8blCMasiaemcs npu YCio8uu NpasuibH020 omeema cmyoeHma
He menee ywem Ha 51 %.

Oyenka «HEYO061€MBOPUMETIbHO» 8bICIABIACICS NPU YCI08UU NPABUILHO20 OMEemd
cmyoenma menee yem Ha 50 % mecmoguix 3a0anuil.

Kpumepuu oyenku na skzamene

Ouenka  «omauyHo»  Gvicmasisiemcsi  obOyuarowemycs, Komopvll  obdraoaem
BCECMOPOHHUMU, CUCTNEMAMUZUPOBAHHLIMU U  2IYOOKUMU 3HAHUSMU Mamepuana y4eoHou
npocpammvl, ymeem c60000HO BbINOIHAMb 3A0AHUSL, NPEOYCMOMPEHHbIE YUEOHOU NPOSPAMMOLL,
YCB0UNL OCHOBHYIO U O3HAKOMUJLCSL C OONOJIHUMENbHOU IUMEePamypou, peKOMeHO0B8AHHOU Y4eOHOU
npoepammoul. Kax npasuno, oyeHka «OMiudHO» GblCMABIAEMCs 00YUAOWemMycs: YCEOUBUIEMY
83AUMOCE53b  OCHOGHLIX — NOJIOJCEHUL U  HOHAMUU OUCYUNIUHBL 8 UX 3HAYeHUu OJis
npuodopemaemoll CneyuanbHoOCmu, NPOABUSUIEMY MBOpYECKUe CNOCOOHOCMU 68 HNOHUMAHUL,
UBNLOJICEHUU U UCHOTb308AHUU YHEOHO020 MAMepuaid, NPAsUIbHO 0OOCHOBLIBAIOWEM) NPUHSIMbLE
pewienus, e1adeujemy pazHOCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOTHEHUS NPAKMUYECKUX
pabom.

OueHnka «xXopouio» 6viCMAasInemcs 00yYauemycs, OOHAPYI’CUBUIEMY NOTHOE 3HAHUE
mamepuana y4yeOHOU NPOSPAMMbL, YCNEUWHO BbINOJHAIOWEMY NpPedyCMOmMpPeHHble Y4eOHOl
NPOSPAMMOU  3A0aHUSL, YCEOUBUIEMY MAMEPUAl OCHOBHOU JUMePamypbvl, PeKOMeHOO8AHHOU
yuebnot npoepammou. Kax npasuno, oyenka «xopouwioy 6biICMAsIsAemcs 00yuarouemycs,
NOKA3a8UWeMy CUCMEMAMUZUPOBAHHBIN XApAKmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOJIHEHUI0 3HAHUL 8 X00e OdlbHelueld Y4eOHOU U NpogheccuoHanbHol
0esAmenbHOCMY, NPABUILHO NPUMEHAIOWeMY meopemudeckue HNONONCeHUs Npu  peuleHuu
APAKMUYeckux 6ONpoOCo8 U 3adau, eiaderuemy HeoOXOOUMbIMU HABBIKAMU U HpUeMamu
BbINOTHEHUS NPAKMUYECKUX PAOOM.

Ouenka «y0061emeopumenbHo» 6biCIMAGIACHC 00YYaAWemMycs, KOmMopblil NOKA3al
3HAHUE OCHOBHO20 MAMeEPUANd Y4eOHOU NPOCPAMMbL 8 0Obeme, OOCMAMOYHOM U He0OX00UMbIM
0nsl  OanvHetiwied yuebvl u npeocmosueri padbomsl NO CHEYUATbHOCMU, CHPABUICA C
8bINOIHEHUEM 30A0aHUll, NPEeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOLU
aumepamypou,  peKkoOMeHOO08aHHOU  yueOHOU  npoepammotn. Kax — npasuno,  oyenka
«VO0BIIEMBOPUMENLHOY  8bICIABIAECMC  00yYaoueMycs, OONYCMUsUeMy HnOZPeuHOCmU 8
omeemax Ha IK3aMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anull, HO 001adaroujemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM Npenooasamens OJisi YCMPAHEHUs dMux



noepeuwtHocmeti, Hapywawuemy nocied08ameibHOCMb 68 U3N0NCEHUU YYeOH020 Mmamepuana u
ucnsimulealouemy 3ampyoHeHus P 6bINOJHEHUU NPAKMUYECKUX pabom.

Ouenka «Hey0061emMEOPUMENIbHOY BbICMABIAEMC 00yuaowemMycs, He 3Hawemy
OCHOBHOU 4acmu Mamepuaila y4eOHol npocpammol, OONYCKArOUWeMy NPUHYUNUATbHbIE OUUOKU 6
BLINOJIHEHUU NPEOYCMOMPEHHLIX VUeOHOU NpPOSPaMMOU 3A0aAHUll, HEYSEPEeHHO ¢ OO0NbUUMU
3ampyoHeHusMU  BbLINOJHAIOWeEMY  Npakmuueckue  pabomwl. Kax  npaeuno, oyenxa
«HEYO0BIIEMBOPUMETLHOY BLICMABIACMCSL 00YHAIOWEeMYCsl, KOMOPbIL He MOJNCEm NPOOOJINCUNb
oOyuenue Ui NPUCMynums K 0esimeibHOCMU N0 CNeYUATbHOCIU NO OKOHYAHUU YHUBEPCUMema
0e3 OONOTHUMENLHBIX 3AHAMUL RO COOMBENMCMEYIouell OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOM M JIONOJIHUTEILHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHas1 JIUTEPATypa
Hanuuue 6 oubruomexe Kyol'AY
1. O6mas xumus : yue6. mocooue / H. JI. I'munka. - U3g. crep. - M. :
Kuopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mas xumus : yueOnuk / H. B. Koposun. - U3zn. 9-e, mepepad. - M. :
Breicmi. mik., 2007. - 557 c.: nn. - ISBN 978-5-06-004403-4
3. O6mast xumus : yue6.mocobue / A. B. CyBopos, A. b. Hukonbsckuit. - 2-
e u3x., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcannpoBa J. A. AHanuTHuecKasi XUMHS : y4ueO. U MPAKTUKYM JIJIst

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| Anekcanapoa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ H31., UCIIp.
u goi. - M. : FOpaiir, 2014. - 551 c. (kapeapanpHas 6ubimnoTeKa)

JlonotHUTEIbHAA y4eOHAasl JIUTepaTypa

1. Ob6mas xumus : yueonuk / T. U. JJPOBAIIIEBA. - PoctroB H/]] :
®enuke, 2004. - 446 c. - (Bwicm. obOpazomanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2. IllabanoBa WM. B. JlaGopaTopHbiii NOpakTUKyM «XUMHUSA B
CTpoHuTeNbCTBE»:  yueb. mocodbue / WM. B. IllaGanosa, H. I'. TaiimykoBa. —
Kpacuonap : Ky6I'AY, 2014. — 257 c.

https://edu.kubsau.ru/course/view.php?id=105

3. I'puropreBa JI.C. Xumus B CTPOUTENBLCTBE [DIICKTPOHHBIM pecypc] :
kypc nekuuit / JI.C. I'puroppeBa. — DJNEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 c. — 2227-8397. — Pexum moctyna: hitp://www.iprbookshop.ru/16316.html

4. TlectynoBa C. A. PacTBOpbl U JIpyrue JUCIEPCHBIE CUCTEMBI: yueOl.

nocobue / C. A. Ilecrynosa, E. C. Kocrenxko, E. A. Kaiiropogosa. — Kpacuogap :
2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i _drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf



https://edu.kubsau.ru/course/view.php?id=105
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

5. IlectynoBa C. A. Kommnekcubie coeannenus. KommiekcoobpasoBanue
B BOJIHBIX pacTBopax: yueO. mocobue / C. A. Ilectynona, E. C. Kocrenko, E. A.
KaiiroponoBa. @ —  KpacHogap . KyorAy, 2013. - 161 c.
http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. Kaitropogoa E.A. Heopranmueckas u aHaiutuyeckass xumus/ E.A.
Kaiiropomonra, .11. Cunoposa. — Kpacaogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. TlectynoBa C. A.XuMHS BOJbI: TECOPETUUECKUE U TIPUKIIAIHBIE ACTIEKThI
: yue0.mmocobue / C. A. IlectynoBa, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_|_PRIKL
AD_ASPEKTY 438612 vl .PDF

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-

Hoil ceTu «AHTEpHET»
JIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEeMbI OM0JINOTEKH, Hcnoab3yemble B Kybanckom I'AY

Ne HaumenoBaHmue TemaTuka CcbLika
1. | Znanium.com YHuBepcanpHas
2. | IPRbook YHuBepcanpHas
3. | UzmarennsctBO «Jlanby YHuBepcanpHas
4. | ObpasoBarenbHbIN TOpTaT | YHUBEpCAIbHAS
Ky6I'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH «UHTepHeT»
http://cyberleninka.ru Hayunas snextponHas 6ubnmnoreka «KubdepaeHuHKa»
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickas rocynapcTBeHHasi OubInoTeKa
http://elibrary.ru Hayunas snextponnas 6ubianorexa
http://wikipedia.org/wiki - Bukumeauns — mouckoBast CHCTEMA.
http://www.iglib.ru — sexTpoHHO-OMOIMOTEYHAS CHCTEMA.
http://studentam.net — snexTpoHHas GHOIHOTEKa YUCOHUKOB.
www.dissertac.ru — snekTpoHHasi OHOJIMOTeKa TUCCEPTALUOHHBIX PAbOT

9. Dnextponnas 6ubnmmnorexka PODU (e-library).

10. O6pazoBatenbHbiii optan Kyol'AY [Dnextponnsiii pecypc]: Pexxum mocryma:
http://edu.kubsau.local

NGO~ wWdE

10 MGTOI{H‘ICCKI/IC YKazaHuda AJI 06yqamumxca 0 OCBOCHMIO
JUCIINIIJINHBbI
MeToauveckue yKa3aHusi 1 PEKOMEHIALUM 110 MOATr0TOBKE K IK3aMEHY
Jlns mosiydeHus JomMycka K dK3aMeHY IO AUCIHUIUIMHE CTYACHT oO0s3aH

BBHITIOJIHUTH BCE JabopaTopHbie pabOThl, 0OPMHUTH PE3yJbTAaThl B BUAEC OTUYETA.
3ammra oT4eTa MO JabopaTopHOW paboTe Tmpenamosiaraer  0OCYKIEHHUE


http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

NOJIYYEHHBIX CTYJAEHTOM pE€3yJbTaTOB M OTBETHl HAa BONPOCHI IO TEME.
BbInonHUTS MHIUBUAYATbHBIE IOMAITHUE 3aJaHUsI U KOHTPOJIbHBIE PAOOTHI.

[ToaroToBka K SK3aMeHy TpeOyeT OIpPEACICHHOIO alifOpUTMa JIEUCTBHM.
[Ipexne Bcero, HEOOXOUMO O3HAKOMHUTHCSI C BOMPOCAMU, KOTOPBIE BHIHOCSTCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IJIaH MOBTOPEHUS U CHCTEMAaTU3AIlUU
y4eOHOro Marepuayia Ha KaKIbli IeHb, YTOOBl OCTaBUTH JACHb WM €ro 4acTh IS
MOBTOPHOTO 0000IIEHHE MPOTPAMMHOI'0 MaTepuaia.

Henp3st orpaHuumMBaThCA  TOJIBKO  KOHCIIEKTAMHU  JIEKLIHMHA,  CIIEIYyeT
popadoTaTh HyXKHbIE y4€OHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh PabOTHI B MOATOTOBKE K 3K3aMEHY JOJKHA OBITh
Takas: BHHMATEJIbHO MPOYUTATh M YACHUTh CYThb TpPEOOBAaHUN KOHKPETHOIO
BOIIPOCA MPOTrpaMMbl; O3HAKOMHUTHCS C KOHCIIEKTOM; BHHMATEJIbHO IPOpadOoTaTh
HEOOXOAUMBIA y4eOHBI MaTepual MO y4eOHBIM IMOCOOHSIM U PEKOMEHIyEeMOM
JIUTEPATYPBI.

Ecmu 10 oThaenpHOM TEMBI MpENnofaBaTelb IPEUIOKUIT CIIEHHAIBHYIO
HAY4YHYIO JINTEPaTypy, KOTOPYIO CTYJIEHT pa3padaThiBajl B MEPUOJ MOATOTOBKH K
3aHATUSAM, HEOOXOUMO BEPHYTHCS K 3alMCSIM 3TUX MaTepuasoB (2 B OTAEIbHBIX
cllydasix K OpUTMHAJIaM).

B oTnenbHON TeTpaau Ha KaXAblid BOIIPOC CIEAYET COCTAaBUTh KPATKUH TUIAH
OTBETa B JIOTMYECKOW IIOCIIEOBATENILHOCTY U € (UKcanue HeoOXOIUMOTo
WUIIOCTPATUBHOTO  Marepuana (IpUMeEpbl, PHUCYHKH, CXEMbl, ypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCIEKTa, YTOObI BBISICHUTH Ha KOHCYJIbTAlIMU. OCHOBHBIE TOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAHUE UX CYTH CIEAYET 3ay4YHUTh, IOBTOPSS HECKOJIBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro nHpopMalmio cieayer o003HavaTh
JPYTUM LBETOM, 3TO IIOMOTAET JIYYIlIEe UX 3aAIIOMHUTB.

Crnenyer mocTeneHHo NepexoauTh OT TOBTOPEHUS MaTeprasa OJHOM TEMBI K
npyroii. Korma moBTOpeH W CHCTEMAaTH3MpPOBaH BeCh Y4YeOHBIM Marepua,
HEOOXO0MMO MEPECMOTPETD €r0 €IIe pa3 y’KEe CO CBOMMHU 3aUCIMH.

Yao06Hee TOTOBUTHCS K IK3aMEHY B UYHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEeIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTOoKk HEOO0X0auMO
paboratb 5-6 yacos, nenas yepes kaxpie 1,5 yaca nepepsiBa Ha 15 MUH.

OOyuaromuMcs Hy’)KHO 3HaTh 0011Ke TpeOoBaHUs K OLeHKe 3HaHuil. HyxHO
BBISIBUTD:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOJTHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HaHUI 00 00BEKTE, KOTOPHIN U3YHalOT;

2) 1iyOWHY, KOTOpas XapaKTepu3yeT COBOKYMHOCTb CBSI3€H MEXIY
3HAHUSIMU, KOTOPBIE OCO3HAIOT 00yYaroluecs;

3) MeTo10I0THYeCcKOe 0OOCHOBAHKE 3HAHMIA;

4) O3HaKOMJIEHHE C OCHOBHOM JIMTEPATYpPOW IO MNPEAMETY, a TaKKE C
COBPEMEHHOU MEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) NOruky, CTpyKTypy, CTHJIb OTBETa W YyMEHHUE CTYJEHTa 3allulIaTh
HAayYHO-TEOPETUUYECKUE TIOJIOKEHHS, KOTOPbIE BBIABUIAKOT, OCO3HAHHOCTD,
000011IeHHOCTh, KOHKPETHOCTH;



8) MPOYHOCTh 3HAHUIA.
MeToanyecKkue peKOMEHJAUM 0 BHINIOJTHEHHUI0 KeHC-3aJaHuil
Lens MeETOoJ1a KEHCOB - HAYYUTh 00yJarOIIMXCs aHAJIN3UPOBAThH

IpOOJIEMHYIO CUTYallUI0 — KEHC, U BbIpa0OTaTh pEIICHHE; HAYYUTh padoTaTh C
MH(POPMALIMOHHBIMU UCTOYHUKAMM.

Meron KEMCOB CHOCOOCTBYET  pPa3BUTHIO y oOy4aromuxcs
CaMOCTOATEJbHOTO  MBIIUICHHS, YMEHHsS  BBICIYLIMBAaTb W YYUTHIBATh
AIBTEPHATUBHYIO TOUKY 3PEHHS, apT'YMEHTUPOBAHO BBICKA3aTh CBOIO. C IMOMOIIBIO
3TOr0 METOJIa CTYACHTHl MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
AaHAJINTUYECKHUE U OLICHOYHbIE HABBIKH, HAYYUThCS pabOTaTh B KOMaH/€, HAaXOIUTh
HauboJee paloHaIbHOE PELIEHUE TOCTABIEHHOM MPOOIEMBI.

TexHomoruss MeToJa 3aKIIOYaeTCd B CICAYIOLIEM: 110 OIpPEACICHHBIM
mpaBWJiaM pa3padaThIBaeTCs MOJCIHh KOHKPETHOM IPOOJIEMHOM CHUTyalluu,
MIPOM3OIICAIICH B MIPEAMETHON 00JIaCTH, U OTpa)kaeTcsi TOT KOMIUICKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIMMCS HYKHO TOJYYUTb.

Meton  mpexacTtaBiser  coboil  cnenuUYEcKyr0  pa3sHOBUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIOUAET B ce0sl onepanuu
MCCIIEI0OBATENLCKOTO MPOIIEcCa, aHATUTUUYECKUE TTPOLIEAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKH:

1. Kaiiropogosa E. A. Heoprannyeckas u aHaqTuTH4YecKas Xumus : yue0.-
Metox. mocodue / E. A. Kaiiropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I'.M. TexHuka BemeHUS XHUMHUYECKOTO OKCIEPUMEHTa B
naboparopun xumuu / I'"M. HaymoBa, E.K. S06nonckas, E.A Kaiiropomosa. —
Kpacunonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilectrynora C.A.PaGouas TeTpaap K 1a00paTOPHBIM paboOTaM IO

mucuumunHe «Xumus» / C.A. Tlectynona, E. K. SI6nonckas.— Kpacuogap :

Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumus. MGTOI[I/ILICCKI/IG YKa3aHMW 110 U3YUCHUIO JUCIIMITJIMHBI U 3a1aHHUA

JUIsl KOHTpoIbHOM padoTel / E. A. Kaliroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. S6monckas.— Kpacaogap: KyoI'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToauveckue peKOMEHIALMH 10 MOJAT0TOBKE K KOHTPOJIbHOM padoTte
[ToaroToBKa K KOHTPOJIbHOW paboTe TpebdyeT OmpenesieHHOTO aJrOpuTMa
nervicreuii. IIpexxme Bcero, HE0OXOAMMO O3HAKOMHUTBCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.
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Henp3ss  orpaHnumBareCs  TOJBKO  KOHCHEKTAMHU  JIEKUMH, CIIEAyeT
npopadoTaTh Hy>KHbIE Y4eOHbIE 10COOUS, PEKOMEHAOBAHHYIO JINTEPATYPY.

[TocnenoBarenpHOCTh  pabOTBI B IOJATOTOBKE K  KOHTPOJbHBIM
MEPONPUITUAM JOKHA OBbITh Takasi: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO NPOpadOTaTh HEOOXOAUMBIA  y4eOHBIM Marepuan IO y4eOHBIM
OCOOMSIM M PEKOMEHIyEMOM JIUTEpaType.

Ecnu nnst oTnenbHOM TeMbl NMPENOJAaBaTeNb MPEMJIOKUIT NEPBOUCTOYHHK,
CIELUAIbHYI0 HAY4YHYIO JIUTEpaTypy, KOTOPYIO CTYACHT pa3pabaTbiBal B IEPUOJ
MOJITOTOBKA K CEMHUHAPCKUM WM WHBIM 3aHATHSM, HEOOXOIAMMO BEpPHYTHCA K
3aHMCSIM  3THX MaTepHaioB (a B OTACNIBHBIX CIydasgX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAYUYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KaXIbli BOIIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOW IIOCIIEOBATENBHOCT U ¢ (UKcauued HEeoOXOIUMOTo
WUTIOCTPaTUBHOIO MaTepuaia (IpUMepbl, PUCYHKH, CXEMBbI, LU(PHI).

MeToanuyecKue peKOMEeHIaluu 10 MOAT0TOBKE K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOro MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHCTEMATHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MaTrepualia, HO U B
Pa3BUTHU yYMEHUS CTYICHTOB BBIIEISATH, aHATU3UPOBATh U 0000IIaTh Hauboliee
CYILIECTBEHHBIE ATaIbl TEXHOJIOTHYECKHUX MTPOIIECCOB.

Kak wu mobas gpyras ¢dopma TMOATOTOBKM K KOHTPOJIIO 3HAHUU,

TECTUPOBAHUE UMEET PsAJ OCOOCHHOCTEH, 3HAHWE KOTOPBIX IMOMOTaeT YCIHEIIHO
BBITIOJTHUTB T€CT. MOXKHO JaTh CIEAYIONINE METOANYECKUE PEKOMEH Al

1. Ilpexne Bcero, cieayeT BHHMMATEIBHO H3YyYUTh CTPYKTYpY TeCTa,
OIICHUTh 00BEM BPEMCHHM, BBIJCISEMOI0 Ha JIAHHBIM TECT, YBHJIETh, KAKOTO THIIA
3QJTaHUSI B HEM COJIEpXKATCS. ITO MOMOXKET HAaCTPOUTHCS Ha paboTy.

2. OueHp Ba)XXHO BCerJa BHUMATCIBHO YHWTATh 3aJaHMs JO KOHIA, HE
MBITAsCh TOHATH YCJOBUS «IIO TEPBBIM CJIOBaM» WM BBINOJIHUB MOJ00HbBIC
3aIaHUsl B TMPEIBIAYIIUX TECTUPOBAHUSX. Takasl Crenika HEepeIKo MPUBOAUT K
JIOCaJIHBIM OIIIMOKAM B CaAMBIX JIETKUX BOIMPOCaX.

3. Ecnu Bel He 3HaeTe oTBETa Ha BONPOC WJIM HE YBEPEHBI B MPABUIIBHOCTH,
CJIeyeT MPOMYCTUTh €r0 ¥ OTMETUTh, YTOOBI TIOTOM K HEMY BEPHYThCS.

4. TIcuxoJ0TH TakXKe COBETYIOT JAyMaThb TOJBKO O TeKylleM 3agaHuu. Kak
MpaBUIO, 3aJaHusl B TECTax HE CBA3aHbl APYr C JAPYroM HEMNOCPEICTBEHHO,
MOATOMY HEOOXOJIMMO KOHIIEHTPHUPOBATHCS Ha JaHHOM BOMPOCE M HAXOIUTh
peleHusi, MOIXOASIIIMEe HWMEHHO K HeMy. Kpome Toro, BBIMIOJHEHHE JTOM
pPEeKOMEHJAIMU AacT elle OJIMH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
HeyJade B OTBETE Ha MPEIbIAYIINNA BOMIPOC, €CIIM TaKOBas UMeJia MeCTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE pelIuTh, €CIM HE HCKaTh Ccpasy
MPaBUJILHBIA BapHaHT OTBETA, a MOCJIEAOBATEIIBHO HUCKIIIOYaTh T€, KOTOPHIE SBHO



HE NOAXOAAT. METoJ HWCKIIOYEHHsS MO3BOJIIET B HTOr€ CKOHIIEHTPHUPOBATH
BHUMAaHUE Ha OJHOM-/IBYX BEPOSITHBIX BapUaHTaX.

6. Ilponecc yranpiBaHUs NPAaBUIBHBIX OTBETOB JKEJIATEIIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpEBATO TEM, YTO CTYAEHT 3a0yA€T O INIABHOM: YMEHHUHU
UCIOJIb30BAaTh UMEIOIINECS HAKOIUIEHHbIE B yUeOHOM IIpoliecce 3HaHus, U Oyaer
HaJesATbCAd Ha ynady. Ecim yBepeHHOCTH B MPAaBWIBHOCTH OTBETa HET, HO
WHTYUTUBHO MOSABIISIETCS MPEANOYTEHHE, TO MCUXOJOTH PEKOMEHAYIOT TOBEPSTh
VUHTYHIIMH, KOTOpash CYMUTAETCS NPOSABICHHEM TIIyOMHHBIX 3HAHUW W OMbITA,
HaXOJSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeTtoanyeckue yKa3zaHus 10 HANMUCAHUIO pedpepara
Boinmonnenne  pedepara  sBisgercs  OAHOM M3 (OpPM  KOHTPOJIS

CaMOCTOSITENILHOW PaObOTHI CTYIEHTOB C TUTEPATypHBIMH (YUSOHBIMU U HAYIHBIMH )
WMCTOYHUKAMU B BBICIIIEM Y4EeOHOM 3aBEIICHUH.

B Hauane cemecTpa mpemnojaBatellb BBAACT OTACIBHBIM CTYJICHTAM TEMBI
pedeparoB. Pedepar B menom wiM mo pasaenaM pazpabdaTbiBaeTcsl OTICIbHBIM
CTYJIEHTOM U O(POPMIISIETCS B YCTAHOBIIEHHOM TOPSIJIKE.

Texuuueckoe opopmienue pedepara
CrtpykTypa pedepara:

TUTYIBHBIN JIUCT
TutyneHbIN TUCT 0hOpMIIIETCS CIEAYIOMUM 00pa3oM: CM. TUIIOBO MpUMep.

Coneprxanue pedepara

l. BBenenue

II.  OcHoBHas yacTh (JIUTEpATypHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)

IV. Coucok nurepaTypsl

1. [Tocie TUTYJIBHOTO JMCTa HA OTIACIBHOM CTpPaHUIIE CIEAYeT
orjaBjieHHe (IUIaH, COJepKaHUE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3fCiioOB
(myHkTOB TulaHa) pedepara U HOMEpa CTPaHUI], YKAa3bIBAIOIIUE HAUYAO ATUX
pas3zienoB B TEKCTe pedepara.

2.Ilocne oryaBiaeHUs CIEAYET BBEACHUE C YKA3aHUEM HA3BaHUW pa3ieioB.
OO0BeM BBeZIeHUS cOCTaBIsIeT 1,5-2 CTpaHUITBI.

Bo BBenmenun kpaTko 00OCHOBBIBAETCS aKTyaJIbHOCTh M I1€J€CO00Pa3HOCTh
BBIOpPAHHOW TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOKET UMETh OJJHY WJIM HECKOJIBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3eiioB) M TMPEIIOIaraet
OCMBICIICHHO€ U JIOTUYHOE W3JIOKEHHE TIJIaBHBIX IIOJOKEHHI U UIEH,
COJIEpIKaIllUXCA B M3Y4YEHHOW JnuTeparype. B TekcTe 00s3aTeNbHBI CCHUIKA Ha
MEePBOMCTOYHUKHU. B TOM citydae, eclii UTUPYETCS WM UCIOJB3YETCS Ubsi-TH00



HEOpAMHAPHAS MBICTb, HAES, BBIBOJA, MNPUBOAUTCA Kakou-mubo wuudpoBoi
MaTtepua, Tabauibl — 00s3aTENBHO CIEIYET CAenaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BbI B3SUIM JIaHHBIN MaTepHall.

Lenps muTeparypHOro 00630pa: OCMBICIHUTH, U 0000IIUTh YyUeOHBIN U HayYHBIN
MaTepuagi IO COBPEMEHHOMY COCTOSIHHIO JaHHOTO BOIPOCA U MPEIOKHUTH
NEPCIEKTUBHBIC TyTH PEIICHUS TPOoOIIeM.

4, 3aKII0YEHUE COJIEP)KUT TJIaBHbIE BBIBOJBI, M MTOTM U3 TEKCTa
OCHOBHOM 4YacCTH, B HEM OTMEYAeTCs, KaK BBITIOJHEHBI 3a/1a4, U JOCTUTHYTHI JIU
e, CPopMyIMPOBAHHBIC BO BBEICHUH.

5. [TpunokeHre MOKET BKIIOYAaTh rPaQUKH, TAOIUIIbI, PACUETHI.

6. bubnuorpadus (cucok TUTepaTypsl).

31meck yKas3bIBaeTCsl pealibHO HMCIOJBb30BaHHAs ISl HamucaHus pedepata
auTeparypa, odopmiieHHas TO TMpaBwiIaM OWOIHOTPaPUIECKOTO OMHCAHHUS B
COOTBETCTBUHM € TpeboBaHusiMU ['occTangapra.

Jranbl padoTel HaX pedepaTom

Paboty Hax pedepaToM MOXKHO YCIOBHO MOJPA3AETUTH HA TPU dTana:
1.IToaAroTOBUTENBHBIN 3Tall, BKIIOYAIOIUN N3yUYEeHUE IPEIMETa UCCIEI0BaHUS;
2.M3noxxeHune pe3yinbTaToB U3YUYCHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOE coobiieHue no teme pedepara.

Paborta Haj BeIMoIHEHHEM pedepaTHBHOTO 33JaHUS MOXKET MPOBOAUTHCA B
yuTalbHbIX 3anax OumOmuorekn KyOI'AY, B gomamHuX YCIOBUSIX B 4Yachl,
OTBEJICHHBIC /I CAMOCTOSTEIbHON pa0OThI, a TAakXKe B MEPUOJ WHAMBUAYAIbHOMN
paboTBl CTYIEHTOB TOJ KOHTpPOJIEM TMpemnojaBarenss Ha kadeape xumun. [lo
OKOHYAHUM WHIUBUyAIbHOW MPOPAOOTKH BCETO 3aJaHusi CTYJISHTHI T'PYIIbI
oopmisaOT U caarT opopMIIEHHBIH pedepaT g NPOBEPKH MPENnoaaBaTelio He
NO3KE, YEM 3a JIBE€ HEEIH /10 €r0 3aIUThI.

CryneHTy peKOMEHAYyeTCsi BOCHOJb30BaThCS  MaTepuasamu  (QoHIa
oubnuotexku KyOoI'AY coriiacHO HMXE MPUBEICHHOMY TLIaHY.

PexoMeHayeMblil IVIAH JIMTEPATYPHOIO MOUCKA
— obmas uHpoOpMalus O MNpobjeMe C MOMOIIbI YUYEOHUKOB, DHITUKIIONEIUN,
CIIPAaBOYHHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JIUTEPATYphl), HAYUHBIX
KYpHaJIOB (IPUBOJATCS B CIUCKE UICTOYHUKOB);
— HCTIOJh30BaHUE HANJCHHBIX CCBHUIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYPHI
JUTSL TATBHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTHHAIBHBIMU pabOTaMu.

B  nmpomecce moucka KHMr, CcTaTed  HEOOXOJUMO  TOJIb30BaThCS
OMOIMOTEYHBIMU KaTaJIOTaMHU, PACIOJIOKEHHBIMU B KOPITYCE 300JIOTUYECKOTO
dakynapTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEWU CETH
Internet, mpoiias peructpanuio, ¥ MOJIy4uB PEKBU3UTHI PEKUMOB JIOCTYIIA.

B 3aBucuMocTH OT cTeneHu npopaboTKU TeMbI U odopmiteHus pedepara
CTYACHTY MPEAOCTABISIETCS IPAaBO BBICTYNMUTh C COOOILIEHHEM IO TeMe pedepaTa
Ha 3acenanuu kpyxkka CHO kadenpsl xumun B popmate €XeroaHo NpoBOIUMBIX
koHpepeHui  (akynbTeTckoM MM MexdakyabreTckoi). Ha coobmienue mno
TeMe pedepara ¢ HUCHOIB30BAHHEM MYJIBTUMEIUNHHBIX CPEICTB OTOOpakeHUs
uHGOPMAITUU OTBOAUTCS 5-6 MUHYT.
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Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPEICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX paloT.

VYuuthiBas cojepkaTelbHbIA XapakTep pedepaTuBHON pabOThl U KaYECTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTH MaTepuaia, BBIHOCUMOTO Ha 3a4eT.

MeToanyeckue yKa3aHusi 110 HAIIUCAHHUIO OKJIAA

B Xozme moAroToBKM JOKIana y CTYA€HTa BbIpaOaThIBAIOTCS HABBIKU
CaMOCTOSITEJIBHOIO ~ TBOPYECKOTO  MBILNUICHUs, YMEHHE aHAIU3UPOBAaTh U
CHUCTEMAaTHU3UPOBaTh MHOTOYMCICHHYIO MH()OPMAINIO, TOCTABISEMYIO YICOHBIMU
U HAyYHBIMM H3IAHUSIMH, TMEPUOJUKOM, CpPEICTBAMH MAacCOBOM HWH(pOpMAIUK.
Kpome Toro, onbIT myOJINYHBIX BBICTYIUICHUN TO3BOJISIET CTYACHTY C(OPMUPOBATH
P KOMMYHUKATUBHBIX Kau€CTB, TAKMX KaK YMEHHME YETKO U JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIe]aTh BBIBOJIbI, HAJIUUYUE SIPKOM M 0Opa3HOMl peun U Jpyrux, 0es3
KOTOPBIX HEBO3MOXKHO AKTUBHOE M YCIICIIHOE IPOABWKEHHUE II0 KapbepHOU
JIECTHHUILIE MOJIOAOTO CIIELHAIIACTA.

[ToaroroBka nokiana TpedyeT yriyOJI€eHHOTO N3YYEeHHsI COOOIaeMOM TEMBI,

oOpaleHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0OM MPEANO0JIaraeT NPOX0KAECHUE CIEYIONUIUX 3TAIlOB:

1. Bwibop memwvl Ooknada. B Xone NpakTUUECKUX 3aHSITHH BBIOOP
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyenu Ookiada. DOpMyNTHpOBaHHWE TIETH  PabOTHI

HEO0OXOMMO JIJIs OTIPEJICIICHHS HAIIPABJICHUSI TTIOMCKA HEOOXOAUMON JTUTEPATYPHI U
pa3paboTKu CTPYKTYphl jgokiana. CTporo ToBOps, I€Jdb — 3TO MBICICHHOE
MIPEIBOCXUIIICHUE JKEJIaeMOro pe3yibTaTa jAesTelbHOCTU. [loaToMy mocTaHoBKa
IeIM TODKHA MaKCHMaJbHO COBMAAAaTh C Ha3BaHMEM TEMbI JOKiIaaa. B ycTHOM
BBICTYIUIEHUU COOOIIEHHE LIeNU 00s3aTeNbHO JTOJKHO HAaYMHATHCSA cO cioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvr no meme. Paborta ¢ murepaTypoi
COCTOMT M3 CHCTEMHOTO TMOA00pa KHUT H TMOCJIEIYIOUIEr0o HU3Y4YeHHUS,
COJIep KAIlUXCsl B HUX MAaTEpUaJIOB, B PE3yJIbTaTe Yero KOPPEKTUPYETCsS Ha3BaHUE
TeMbl U (GOopMyNIHpOBKa Iejeit paboTel. JKenmaTenbHO HCMOIB30BATH A
MOATOTOBKHM JIOKJaJa HE MEHEE TPeX HAaWMECHOBAHWA MCTOYHUKOB, YTO JOJDKHO
MIPOJICMOHCTPUPOBATE YMEHHUE CTYJCHTAa COIOCTAaBIATh W  aHAJU3UPOBATh
auTepatypy. Jokian BBITOJHSETCS TOJBKO IO HAayyHbIM (HE 1o ydeOHuKam!)
WCCJICIOBAHMUSIM, MOHOTpAa(DHsIM ¥ HAYYHBIM CTAThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy MJisi HAMMCAHUS TEKCTa JOKJIA/a U JOJHKEH COIepkKaTh
BCE, UTO MOXHO TIpenBuaeTh. CTPYKTypa MpeCTaBIsseT COO0M KPAaTKHU TE3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBJISIIOTCSA COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOX0AMMO TTOMHUTb,
4TO BpeMs JOKjaja orpaHudeHo. Iloatomy cienyer orOuparh TOJdbKO Haubosiee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO wWin npumepbl. [Ipm 3ToM HE0OX0auMo
n30eXaTh «pa30pBaHHOCTHY» TEKCTa, OJHO JOJKHO TUIABHO BBITEKATH U3 JIPYTOro,
COOTBETCTBOBATH JIOTUYECKON JTMHHUU JOKJIAaa. ITO OCOOCHHO Ba)KHO MPH padboTe C
HECKOJIbKMMH UCTOYHUKAMH.

Jlokiiag HE JOKEH OBITh IeperpykeH TOuHbIMH Idpamu. Cregyer
BBUSICHUTH 3HAYEHUE BCEX HOBBIX IOHITHM, BCTPEYAKOUIMXCS B JOKIAAE, U YMETh
uX OO0BICHUTH. B KOHIE JOKIaga HEOOXOAMMO YeTKO COPMYINPOBATH BBHIBOIBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTeprall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BATEJIBLHOIO MPOLECca M0 AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U

HH(OPMANMOHHBIX CMIPABOYHBIX CHCTEM

NudopmanmonHpie  TEXHOJIOTHH, HCIHOJb3yeMble TMPU  OCYIIECTBICHUU
o0Opa3oBaTeNpHOrO0  Ipolecca MO0  JUCUUIUIMHE MO3BOJIAIOT.  O0ECHEeYUTh
B3aMMOJICUCTBUE MEXKY YYaCTHHUKAMU 00pa30BaTEILHOTO MPOIECCa, B TOM YUCIIEe
CUHXpPOHHO€ U (WIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"Unrepuer"; ¢duxcupoBath X0J 00pa30BaTEIBHOTO TPOIECCa, PE3YJIHTATOB
MPOMEXKYTOUYHOM aTTECTAllMM 10 JWCIUIUIMHE U  pe3yJbTaTOB OCBOEHUS
o0pa3oBaTeILHON MPOTrpaMMBbl; OPTaHU30BaTh MPOLECC OO0pa30BaHUS MyTEM
BU3yallM3allMl  M3ydyaeMod  MH(OpManuu  TOCPEACTBOM  HMCIIOJIb30BaHUS
MPE3EHTALMOHHBIX TEXHOJIOTHI; KOHTPOJMPOBATh pe3yjibTaThl OOyYEHHS Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

[Iepeuenp nmuuensnonHoro 10

No HaumenoBaHue KpaTKOG OIIMCaHUC

1 Microsoft Windows OmneparoHHas cucTeMa

— Cucrema tectupoBanus MHITO

ABTOpPCKHE IPOrPAMMHBIE POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TOCYNAapCTBEHHON peructpanuu 0a3 maHHbIXx  No
2009620007 peructpamuu MynbTuMenuitHple JeKmuu 1o xumun: «Oomue

CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TIpoliecchl», aBTopbl Kaliropogosa
E.A., lNaitnykoBa H.T'., Sfl6monckas E.K.



2. CBUIETENHCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 JaHHBIX Ne
2008620374 MynbTUMEIUNHBIE JIEKIIMU TT0 XUMUM: «XUMUSI. OCHOBHBIEC MMOHATHUS
W 3aKOHBI», aBTOpbI Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 60a3 gaHHbBIX Ne
2008620372 MynbTUMEIUUHBIE JICKIUM 1O XUMHH: «TOIIMBHO-CMa304YHBIE
Matepuaib», aBTopbl Kaitropomosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUIIETEIBCTBO O TOCYAApPCTBEHHOW perucrpanuud 0a3 JAaHHBIX
2008620370 MynbTuMeauniinple Jekuuu no xumuu: «Boma u e€ cBoiicTBa.
Bonomoaroroskay, aBropsl Kaitropogosa E.A., IaiimykoBa H.I'., SI6monckas E.K.

5. CBUIETENbCTBO O TOCYAAPCTBEHHOW perucrpauuu 0a3 gaHHbIX No
2009620262 MynbTUMEIHUIHBIE JIEKIUKA 0 XUMHUU: «XHUMHUYECKas KUHETHKA W
TepMOIUHaMKKa», aBTopel Kaiiroponosa E.A., lNaiinykoBa H.I'., fl6nonckas E.K.

6. CBuUIETENhCTBO O TOCYAAPCTBEHHOM perucTpanuu 6a3pl JaHHbIX PO Ne
2010620518 «PaBHOBeCHsS B TOMOTE€HHBIX cHCTeMax», aBTophl: ['aliagykoBa H.I'.
SA6nonckas E.K., Cunopoga.

7. CBUJIETENIBCTBO O TOCYJapCTBEHHOM peructparuu 6a3pl JaHHbIX PD  No
2010620525 «OKUCAUTETHLHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XHUMHUYECKHUX
peakuusax», aBTopsl: [aliqykoBa H.I'. SIononckas E.K., Cunoposa U.N.

12 MaTepuajJbHO-TEXHUYECKOE oOOecrevyeHne sl 00y4eHHs 1no

AUCHUIIJINHE
HHaHI/IpyeMBIC IMOMCIICHUS AJIA IIPOBCACHUA BCCX BUAOB y‘l€6HOﬁ ACATCIIBHOCTU

Anpec (MECTONIONOKEHHUE)
MOMEIICHHUHT IS TPOBEICHUS BCEX
BUJIOB yueOHOM NEsITENbHOCTH,

HaumeHoBaHue noMemeHun 1
HaumenoBanne yueOHBIX .
MPOBE/ICHUS BCEX BUOB yUeOHOM
MIPEIMETOB, KYpPCOB, .
JIeSITENIbHOCTH, MIPELyCMOTPEHHON
y4eOHBIM TUTAHOM, B TOM YHCIIE
TTOMEIICHUS JIJIsI CAMOCTOSATEIIEHONW pabOTHI,
C YKa3aHUeM IE€pPEeYHsI OCHOBHOTO

000py10BaHMs, YIeOHO-HATJISIHBIX

JTUCIUTUTAH (MOJYJIeH),
MPaKTUKHU, UHBIX BHIOB

MPEeTyCMOTPEHHON Y4eOHBIM
IJIaHOM (B cllydae peaau3aluu

y4eOHOIl eI TeTbHOCTH, 00pa30BaTeNbHON IPOTPaMMBI B

MPEIYCMOTPEHHBIX YUeOHBIM ceTeBoi (opMe ONOIHUTENBEHO

IUIaHOM 00pa30BaTeNIbHOMN 9 YKa3bIBa€TCSl HANMEHOBAaHHUE
nocoOuil ¥ UCTIONIBE3YEeMOT0 MPOrPaMMHOTO

porpaMMbl OpraHusaliiyu, ¢ KOTOpOﬁ 3aKJIIOYCH

obecreyeHust
JIOTOBOP)
Xumus [Tomemenue Nel32 300, mocagouHbIX 350044, KpacHomapckuii kpai, T.
MecT — 12; miommaas — 64,6kB.M.; Kpacuonap, yn. um. Kanununa, 13

Y4eOHas crienuanu3upoBaHHAas
nabopaTopust obmeit xumun (Kadempo
XUMUH) .

naboparopHoe 000pyaOBaHUE
(Muxpockon — 1 mrt.;

mkad saboparopHbiii — 1 mr.;
meHTpudyra — 3 mr.;);

creaIn3upoBaHHas MeOelb(yueOHast
JTOCKa, ydeOHast MeOeh).




HanmMenoBanue yaeOHBIX
MPEAIMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOH NesITeIbHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
IUTAaHOM 00pa30BaTEIBLHON
MIPOTrpaMMEbI

HaumenoBanue nomMereHuii 1
MPOBE/ICHUS BCEX BHJOB y4COHOM
JIESITETbHOCTH, MIPETYCMOTPEHHOM

y4eOHBIM TUIAHOM, B TOM YHCIIC
TTOMEIICHUS ISl CAMOCTOSATEIIEHOW pabOTHI,
C YKa3aHHEM IepevYHs OCHOBHOTO
o0opynoBaHus, yaeOHO-HATIISAHBIX
MoCcoOWH M UCTIONB3YEeMOT0 IPOTPAMMHOTO
o0OecreueHUs

Anpec (MeCTOTOJIOKEHHE)
MOMEIICHHIT ISl TPOBEICHUsT BCEX
BUJIOB yueOHOM NesITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTEIBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

[Tomemenue Ne412 300, nocaiouHbIX
MectT — 144; momans — 131,7kB.M.;
yueOHast ayAUTOPHUs JUIsl IPOBEACHUS
YyueOHBIX 3aHSTHI.
CIDIUT-CHCTEMa — 2 IIT.;
CHenHaT3upoBaHHas MeOelb(yaeOHas
JTOCKa, yaeOHast MeOeIh).
TEXHUYECKUE CPelCTBA 00YICHHUS, HAOOPHI
JIEMOHCTPAMOHHOTO 000PyIOBaHUS H
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MIPOEKTOP, IKPaH);
nporpammuoe obecredenne: Windows,
Office.

ITomemenne Nel29 300, nocamouHBIX
MecT — 12; mmomans — 41,6kB.M.;
y4eOHas ayTUTOpHUs IS IPOBEIACHUS
Y9eOHBIX 3aHATHH.
nmabopaTopHOE 000pyIOBaHUE
(o6opynoBanue nabopatopHoe — 1 mr.;
BECHI — 2 IIIT.;

OaHs BOJsIHast — 3 IIT.;

Oyp — 5 mit.;

KaJopuMeTp — 2 IIT.);
TEXHUYECKHE CPEICTBA O0YICHHUS
(Bunmeo/doto xamepa — 1 mr.);
CHeNHaTH3UpOBaHHas MeOelb(yueOHas
JTOCKa, yaeOHast MeOeIh).

TTomenienne Ne143 300, miomans —
15,5kB.M.; TOMeENIeHNE AJIs1 XpaHEHUS U
NpO(UIAKTHYECKOTO 00CTYKUBAHHUS
y4eOHOTO 000pyI0BAHMSI.
CINIUT-cUCTEMa — 1 INIT.;
nabopaTopHOe 000pyI0BaHHE
(u3menpunTenp — 1 wr.;

Oyp — 1 mr.;);
TEXHUYECKHE CpeaCcTBa 00yUeHUS
(Buneo/doto xkamepa — 1 mrT.).

[Tomemenue Ne229 300, nocatouHbIX
MecT — 25; mromans — 41,1kB.M.;




HanmMenoBanue yaeOHBIX
MPEAIMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOH NesITeIbHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
IUTAaHOM 00pa30BaTEIBLHON
MIPOTrpaMMEbI

HaumenoBanue nomMereHuii 1
MPOBE/ICHUS BCEX BHJOB y4COHOM
JIESITETbHOCTH, MIPETYCMOTPEHHOM

y4eOHBIM TUIAHOM, B TOM YHCIIC
TTOMEIICHUS ISl CAMOCTOSATEIIEHOW pabOTHI,
C YKa3aHHEM IepevYHs OCHOBHOTO
o0opynoBaHus, yaeOHO-HATIISAHBIX
MoCcoOWH M UCTIONB3YEeMOT0 IPOTPAMMHOTO
o0OecreueHUs

Anpec (MeCTOTOJIOKEHHE)
MOMEIICHHIT ISl TPOBEICHUsT BCEX
BUJIOB yueOHOM NesITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTEIBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

MOMEIEHUE ISl CAMOCTOSITENIEHOM PaboThI
00yJaroIuxcs.

TEXHUYECKUE CPeaCTBa 00yUeHNUS
(npoexrop — 1 wT.;
aKycTudeckas cuctema — | mrt.);
Joctym k cetn «VHTepHeT»;
JOCTYII B 3JIEKTPOHHYIO HH(POpMALMOHHO-
00pa3oBaTeNbHYIO CPey YHUBEPCHUTETA;
CHenHaT3upoBaHHas MeOelb(yaeOHas
MeOeb).

[porpammuoe obecneuenue: Windows,
Office, cnenmanu3upoBaHHOe
JIMTIEH3UOHHOE U CBOOOTHO
pacmpocTpaHseMoe POrpaMMHOE
obecreueHue, MPEeIyCMOTPEHHOE B
paboueii mporpamme




