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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 amnmapara.

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 CBOMCTBaAX XUMHUYECKMX BEIIECTB M UX MPAKTHUYECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAX (XMMHUYECKHE HCTOYHUKH TOKA, SJIEKTPOJU3EpPbl) U MPU KOHTAKTE
MaIlliH U 000PYJI0OBAHUS C OKpY>Karolle cpefoit (Koppo3usi, CliocOObl 3aIUThI OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (U3UKO-XMMHYECKUX CBOWMCTBaX METAJUIOB,
CIUIABOB, BSDKYILHUX CTPOUTENBHBIX MAaTE€pPUANIOB, MOJIUMEPOB, MPUMEHSIEMBIX B
CTPOUTEIBHOM JIEJIE;

O CBOMCTBaX  pacTBOPOB pAa3IMYHBIX BEIIECTB, CHOCO0ax pacuera MU
MPUTOTOBJICHHUSI PACTBOPOB TPEOYEMBbIX KOHIICHTPAIMM, METOJaX KOHTPOJIS
napameTpoB pacTBOPOB (KOHIIEHTpaIui, moka3aress pH, »KecTKOCTH BOABI U T. I1.);

— pa3BUTHE HAYYHOTO MBIIUIEHUS M OOIIETEXHUYECKOH HJPYAUIINH,
MO3BOJISIONIME pellaTh MHOrooOpa3Hble 3aJaul  XUMHUYECKOro U (U3HKO-
XUMHUYECKOTO HaIlPaBJICHUs], BCTPEUAIOIIHUECS B IPAKTUKE;

— (opMUpOBaHHE HABBHIKOB CaMOCTOSITEILHONM pabOThl ¢ HOBOW Hay4yHOU
JUTEPATYpPO TOJ PYKOBOACTBOM IIpemnojiaBaresis ¢ 0000ImeHrueM €€ B BHIE
pedepaToB u JI0KIIAI0B.

— npuodpeTeHne yMeHU I

BBISIBJICHUS M KiIaccuPukanud (PU3NUECKHMX M XHUMHYECKHUX MPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodhecCUOHATBHOM IeATETLHOCTH;

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

BBIOOpa 0a30BBIX (PH3MUYECKUX M XHUMHYECCKHUX 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 ocBOeHMS AUCHUILIMHBI (OpMHPYIOTCS CJeayHolIHe
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 OITIOITI BO

«XUMHA» ABISIETCS OUCHUINIIMHON oOsa3arensHor vactu  OIIOII BO
noaAroToBkd  oOydarormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaNpaBJICHHOCTh «[IpOMBIIIIEHHOE ¥ TPAXKAAHCKOE CTPOUTEIECTBO.

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

. O6beM, yacoB
Bunasr yue6HOM paboThI
Ounas 3aouHas
KonrakTHasi pa6ora 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 wm3ydaeTcs Ha

3ao4yHasi ¢opma).

1

Kypce, B 1

cemecTpe

(ouHas,

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 0YHOI (popme 00yueHuUst

Tema.
OCHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTeHIIUMN

Cemectp

Buabl yueOHoi#i padoThl, BKJIKOYAS
CaMOCTOSITE/IbHYI0O Pa00Ty CTYJI€HTOB
U TPYA0EMKOCTh (B 4acax)

Jlexuun

B TOM UHCIIE
B (hopme
MPaKTHYECK
ol
IIOATrOTOBKH

IIpakTrue
CKUe
3aHATHS
(;taboparo
pHBIC
3aHATHUSA)

Can
Te
pab

BBeagenne. Xumusi Kak npeaMeT
€CTEeCTBO3HAHMSL. OCHOBHbBIE
NOHATHSA M 3aKoHbI xumun. Kiaaccn-
uxanus HEOPraHn4ecKux "
OpPraHuYvecKux coeMHeHn

3HaueHne XUMUU B (HOPMHUPOBAHUU
MHUPOBO33PEHUS, U3YYEHUHU MPUPOIBL,
pa3BUTUU TEXHUKH, PpEIICHUS
pooJieM OXpaHbl OKpY>Karolen
cpenpl.

OIIK-1

JHepreTuka XHMHYECKHX
npouecccoB. XMMUYECKas KUHETH-
Ka M Karajam3. XHMHYecCKoe
paBHOBecHE. TepMoxumuueckue
3aKOHBI. HaHpaBJIeHHOCTI) XUMHNYECC-
KHX MIPOLIECCOB. XumMmudeckas
KHHETHKa W KaTalanu3. XHUMHUYECKOe
paBHOBecue. (CMelleHUe paBHOBE-
cus. [Tpunnun Jle-Illatense

OIIK- 1

Ctpoenne atoma. ATOMHBIE Spa, WX
coctaB. M3otonbl. KBaHTOBBIE ymCIa,
COCTOSIHHE 3JIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TEPUOIU-
YEeCKOro 3aKOHa U MepPUOANYecKoi
CHCTeMbl XHMHMYECKHX 3JIeMEHTOB
JI.. Mennaeneena.

N3meHenne  XUMHYECKHUX  CBOWCTB
AJIEMEHTOB B IEpUOJaX U TpyImax.
DHeprvs HOHHU3AINH, SHEPTHUS CPOACTBA
K DJIEKTPOHY, JIEKTPOOTPHUIIATEITHHOCTb.
OO61menayyHoe 3HAUYCHUE nepuo-
JUYECKOTO 3aKOHA M MEPUOJAMYECKOU
CHUCTEMBI .. Mengeneesa.
XumMnyeckas CBSI3b. CtpoeHue

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTCHIIH T

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
U TPYAOEMKOCTH (B 4yacax)

Jlexknuu

B TOM 4HCIIE
B opme
MPaKTHYECK
oit
MOATOTOBKA

[IpakTuue
CKHe
3aHATUA
(;maboparo
pHBIE
3aHATHSA)

Can
Te
pab

npocreimux MoJekya. [lapameTrpsr u
CBOMCTBAa XUMHYECKHX CBS3EH.

PacTtBopsbl. Bona, BoaHble pacTBOpbI
Bona, kak pactBoputrens. Boma u eé
CBOHCTBA. Crioco0b1 BBIpKCHHS
cocTaBa PacTBOPOB.

Juccoumanmusi BoAbl. BomopomHbiii
noka3zatenb (pH), ero onpenenenwue.
PacrBopbl  3usekTposutoB. Teopus
3IEKTPOIUTUIECKOM JIICCOTIAAIIHH.
HNonneie peakuuu. IlonHas u kpaTkas
3aMrCh NOHHBIX YPaBHEHHIA.
KoMmniiekcooOpa3oBanue B BOJHBIX
pacTBopax. CTpyKTypa KOMIUIEKCHBIX
coemmuennit  (KC) mo A.Bepnepy,
nosyuenne u cporictra (KC).

OIIK-1

I'mapouns coaei. [Ipuunna u cneact-
BUE THAPOJIM3A.

7KecTKOCTH NPUPOAHBIX BOA. Bubl
JKECTKOCTU. Meroapl  ymArdeHus
BO/IbI.

PacTtBOpBI HEJJIEKTPOJIUTOB.
Ilepprit u BTOpOM 3aKkoHBI Payuns.
D0yIIMOCKONUS M KPUOCKOTIHSL.

OIIK-1

JucnepcHbie cucrembl. Koonanoe
COCTOSIHME BellleCTB
I'pyOoaucnepcubie
CYCIIEH3HH, SMYJIbCHU.
Komnonguele  pactBopel.  CBoiicTBa
TOQOOHBIX H JIMOGUITEHBIX KOJUIOHTHBIX
cucreM. CenUMEHTAlMsA W KOAryJssmus.
OO6pa3oBaHue U CBOICTBa reyei.

XHUMHUS BAKYIIUX CTPOUTEILHBIX
MaTepHuaJioB

Omnpenenenue 1 Kinaccuukanus
BSKYIIIMX BEIIECTB, MX CBOMCTBA.
Bozmymasie " THAPaBIMYECKHE
BSKYIIME BellecTBa. l3BecTkoBBIE H
TUIICOBBIE BSDKYILIE BEIIIECTBA.
TToptnanauement.IIpoiiecco
CXBaTbIBaHUS W TBepiaeHUs. Teopus
batikoBa o TBEPACHUM  BSKYILIMX
MaTepHajoB.

CHUCTEMBbI -

OIIK- 1

OKHCIANTEIBHO-BOCCTAHOBHUTE/Ib-
Hble peakuuu (OBP).
OBP B nousax, NpupoJHbIX BOJax U

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTCHIIH T

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
U TPYAOEMKOCTH (B 4yacax)

Jlexknuu

B TOM 4HCIIE
B opme
MPaKTHYECK
oit
MOATOTOBKA

[IpakTuue
CKHe
3aHATUA
(;maboparo
pHBIE
3aHATHSA)

Can
Te
pab

BOJOEMAX, TEXHUKE u
ANEKTPOXUMHYECKUX npoueccax.
Metoabl COCTaBJIEHUS YpaBHEHUU
OBP. Baxwueinme OKUCIUTEIU U
BOCCTAaHOBUTEJIH.

OO0mme XxXuMMHU4YeCKHEe CBOMCTBA
MeTaslIoB. llepexogHble MeTasuibl
u ux coenuHenus. CBoicTBa
MIPUMEHEHUE B CTPOUTEIIbCTBE.
OCHOBBI 2JIEKTPOXMMHH.
Knaccudpukanms 3IeKTpOXUMHUYECKHX
nporieccoB. [TonsTue 00 3MEKTpogax U
3JICKTPOIHBIX HOTEHIIUAJIaX.
YpaBuenue HepHcra. ["anbBaHnueckue
anemeHThl. DJIC u e€ u3Mepenue.

ONEeKTpOXUMHUYECKHE  TPOIECCHl B
CTPOUTETIBCTBE. Xumnueckue
HCTOYHUKHM JJIEKTPHMYECKOI0 TOKA.
lanpBanmgeckue sneMmenTel. DJIC u ee
U3MEpEHHE.  DJIEKTPOXUMHUYECKAsd U
KOHIICHTpAIOHHAs MOJIApU3aLHsL.
AKKYMYJITOPHI: KHUCJIOTHBIE u
IieJIOYHble.  3apsiika W paspsaika
AKKyMYJISITOPOB.

Koppo3us metaios.

OCHOBHBIE BUIbI KOPPO3UU: XUMUYECKAS
U 3JIEKTPOXUMMUECKAs KOPPO3Hs, KOp-
pO3Us IO JEHCTBUEM OITY>KTAFOIIIHNX
TOKOB (3J1eKTpOKOppo3usi). DakTopsl,
BIIMSIOIINE HA HHTEHCUBHOCTh KOPPO3HHU
MeTaJisIoB. MeTo bl 3alIUThl OT
KOPPO3UH: 3aIUTHBIE TOKPHITHSA,
AIEKTPOXUMHYECKAs 3aIlINTa,
MIPOTEKTOpHAsI, JETUPOBAHUE METAIJIOB.
N3meHeHue CBOMCTB KOPPO3UOHHOM
cpeapl. UHrnouTopsl KOPPO3HH.

OIIK-1

Hroro

Hroro
JIEKIIUOHH
BIX

4acoB
16

Uroro
nmabopaTtop
HBIE
3aHATUA

30

Hrc
caMm
T
HOW
pab
59




Coaep:xaHue ¥ CTPYKTYpa JMCUMILVIMHBIL: JJa0opaTOpHbIE 3aHATHSA 10 (popmam

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMITETEHIIUH

Cemectp

Ounas
dbopma
oOy4eHwus,
Jac.

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

OcHogHble nOHAMUA XUMUU

JlaGopaTopHas pabora: OrnpeaeieHHe MacCOBOU
nomu okcuaa menu (I1) B xapbonarte rupoxcomenu
(m.

[losicHeHne W HCMONB30BAHUE OCHOBHBIX 3aKOHOB
XUMHH B PACUETHBIX 33J]a4ax U MpUMEpax.
Camocmosmenvuas paboma

OIIK-1

Knaccugpukayua neopzanuueckux coeOuHeHuil
JlaboparopHast paborta: IlomydueHne W w3ydeHUE
CBOMCTB TMpEeACTaBUTENCH BaKHEHIIMX KIIACCOB
HEOPraHUYECKUX COCTUHEHUM.

Ogopmnenue npomoxoid 8bINOIHEHUS
nabopamopHoli  pabomvl ¢ 8bIBOOAMU  NO
NPOOENaHHbIM ~ ONbIMAM — NOO  PYKOBOOCMBOM
npenooasamelisi.

OIlK-1

Auepzemuxa XumuuecKkux npoyeccoe
1.JIaboparopnas paborta: OmnpeneneHue TEII0BOTO
spdexta xumudeckux peakuuid. OdopmieHue
IIPOTOKOJIA BHIMOJIHEHUS 1a00paTOpHOI pabOTHI
2.Ha ocHose pacuemos mepmMOOUHAMUYECKUX
napamempog (pazoop memamuyecko2o 8apuaHma
0oMauiHe20 3a0anus) onpeoeieHue muna peakyuu.
9K30- UAU DHOO-, A MAKIHCE BO3ZMOINCHOCMU €€
Camonpou3B0abHO20 NPOMEKAHUS.

OIlK-1

Xumuueckas KUuHemuKa u Kamaaius.
JIaGopatopHast pabora: CKOpPOCTh XHMHUYECKHUX
peaknmii M €€ 3aBUCUMOCTh OT KOHIICHTPAIIWH,
TEMIIEPaTyphI U JIp.

Odghopmnenue npoOmMoKoa BbINOIHEHUS]
nabopamopuou pabomol

JlaGopaTopHass pabota: XWMHUUYECKOE PaBHOBECHE.
HcnonszoBanne npunHununa Jle Illarense mnpu
OTIpEIeIICHUN CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHol 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 U3YY€HHUE 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 npomoxoia BbINOIHEHUS]
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

OcHogvl 31eKkmpoxumuu
JlaGoparopnast ~ paOora:
koppo3us. [IpoaykTel Koppo3uu.
Meroas! 3aIlIUTH OT KOPPO3UHU.
Tecmuposanue.

Konumponvnasn paboma Ne 2(memwt 9-14)

DNEKTPOXUMHUYECKAs]

OIIK -1,

Htoro

30

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

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYACHTOB
U TPYAOEMKOCTh (B Yacax)

Tema.
OcHOBHBIE BOIIPOCHI
Jlexuun

Dopmupyembie
KOMIIeTEeHI[UN
Cemectp

B TOM
qHcie B
dopme
MpaKTH4e
CKOH
MOATOTOB
KH

[Ipaktn
-4eCKue
3aHATUA

JlaGopart
OpHBIC
3aHATHS

Camocro
STEIbHA
st

pabora

Jlekuuu

Pacmeopeut:
TepMoguHamMuyeckue
MPUYMHBI
o0pazoBaHMs
pacTBOpPOB,
buznvecKue u
XUMHYECKHE  CHIIBI,
00yCJIOBIIMBAIOIITNE
obOpaszoBaHue
pacTBOpOB; BoOJa Kak
pacTBOPUTEID,
pPacTBOPUMOCTh OIIK -
BEIIECTB M (aKTopsl | 1, 1 4
Ha Hee BIHUSAIOUINE;
CHOCOOBI  BBIPAXKEHUS
cocraBa
Bonma

pacTtBopa.
KaKk  craObIid
ANEKTPOJIUT, HWOHHOE
MPOU3BEJCHUE  BOJIbI
BOJIOPOIHBIN u
TUAPOKCHIIbHBIN

MOKa3aTesun
pactBopoB. HMoHHBIE
YpaBHEHUS PEAKIHI B
BOJIHBIX  pacTBOpaX.

I'moponus coJie,

89




Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexknuu

B TOM
YHCIIE B
dopme
MpaKTH4e
CKOH
MOJTrOTOB
K1

[IpakTu
-4eCKHUe
3aHATUS

JlaGopart
OpHBIC
3aHSATHS

Camocto
SITCIIbHA
o

paborta

TUIIBI THAPOJIU3aA.

OxucaumenvHo-
60CCMAHOBUMENbHbBLE
npoyeccol, 6  mM.u.
9NeKMpOXUMUYecKue.
CrelneHb OKHCIICHUS,
OKHCJINTEHN n
BOCCTAHO-BUTEJIH;
COCTaBJICHHE
ypaBHECHUS 0-B
pEaKIM; 0-B
ITOTEHIINAJIBL;
ypaBHeHue HepHcra;
orpesieIieHue
HarpaBJjie-HUS
MIPOTEKAHUS 0-B
pPEaKIMi C ITOMOIIBIO
OKHCJIUTENBHO-
BOCCTaHOBUTEIBHBIX
MOTEHLIHAJIOB.

Peaxyuu ¢ yuacmuem
Memannos:
OTHOLIEHHE METAJIOB
K HeMeTajulaMm, BOJIE,

K pacTBopam
HIeaouei, K
pacTBopaM  KHCIIOT:
HEOKUCIUTESAM u
OKHUCIIUTETISM.

Bunbl KOpPPO3HH.
DIEKTPOXUMUYECKAs
KOPpO3Usi: npu
HEpPaBHOMEPHOU
asparuu, npu
KOHTaKTe
Pa3HOPOAHBIX
METaJIJIOB,
OMOKOPPO3HSL.
Croco0Obl 3alUThl OT
KOppO3uu B
3aBHCHUMOCTH oT
YCIOBUU

SKCIUTyaTalluu




Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexknuu

B TOM
YHCIIE B
dopme
MpaKTH4e
CKOH
MOJTrOTOB
K1

[IpakTu
-4eCKHUe
3aHATUS

JlaGopart
OpHBIC
3aHSATHS

Camocto
SITCIIbHA
o

paborta

U3IeIui u
KOHCTPYKIUH.

JlaGopaTopHbie
paboThI

Knaccoi
HeopeaHuyecKux
coeOuHeHUll
ITonyuenue
MPEACTABUTENEN BaX-
HEUIIHNX KJ1aCCOB
HEOpra-HU4YECKHUX
COE€IMHEHUN "
M3y4YECHHUE UX CBOMCTB

OIlK-1

Pacmeopur
971eKMPOAU-TNO8.
HonHble peakuyu.

OIlK-1

OKHCIUTENILHO-
BOCCTaHOBUTEJIbHBIE
peakuuu ¢ y4acTHEM
CI0KHBIX BEILIECTB
OKHUCIUTENLHO-
BOCCTAHOBUTEILHBIE
peaknuu ¢ y4acTHEM
MPOCTHIX  BEIIECTB -
METAaJIJIOB

OIlK-1

DIEKTPOXUMUYECKas
kopposus. I[IpomyKkTbl
KOPPO3HUH.

MeTtonpl 3amuUTEI  OT

KOPPO3UH.

OIIK-1

Hroro

Hroro
JIEKITHO
HHBIX

qacoB
4

Hroro

MIPaKTH
YECKHUX
3aHATHU

v

u

Hroro
nmabopato
pHBIE
3aHATUA

6

Hroro
CaMOCTO
SATENBHO

n
paboTbI
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6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00THI 00Yy4YAKOIIMXCS 1O IMCIUTIIHHE

6.1 MeTtoauyeckue ykazaHus (COOCTBEHHbIE pa3pabOTKU)




1.TlectynoBa C. A. PacTBopsI 1 Ipyrue IucrepcHbie cucTeMbl: yue0. mocooue /C.
A. Ilectynona, E. C. Kocrenko, E. A. Kaiiropogosa. — Kpacuonap, 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 coemunenus. KomrmiekcooOpasoBanue B
BOJIHBIX pacTBopax: yuel. mocobue / C. A. [lectynona, E. C. Koctenko,

E. A. Kaitroponosa. — Kpacaogap: 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 BOIBI: TEOPETHUCCKHUE U MPUKIIATHBIC ACTICKTHI :
yuae6.mocobue / C. A. IlectynoBa, E. A. Kaiiropomosa. — Kpacuonap :

Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I PRIKL
AD_ASPEKTY 438612 vl .PDF

4. Anexcannpona O. A. UnauBuayaabHbIe 33JIaHUS 111 CAMOCTOSITEILHON pabOThI
CTYJICHTOB 10 XUMHH: ¥Y4eO.-MeTo/1. pa3pad. s MOArOTOBKH OaKaJaBpOB
WH)XEHEPHBIX, arPOHOM. M OMOJIOT. CIIeIuaIbHOCTEeN arpap. By30B / O. A.

AnekcannpoBa np.— Kpacaogap : KyoI'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. Kaitroponosa E. A.Ilonyuenue, GpU3MKO-XMMHYECKHE CBOMCTBA U IPUMEHEHHE
noysimmMepoB : yueb. mocodue / E. A. Kaiiropogosa, E. C. Kocrenko, E. K.

SA6nonckas. — 2-e uzn., ucnpas. u gom. — Kpacnomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.ohp/105/POLIMERY.pdf

6.2 Vuebnas  aumepamypa  u  memoouweckue — yKazanus (0
CamocmosimesibHol pabomol)

1. Xumusi B CTpOUTENBCTBE [DIIEKTPOHHBIN pecypc] : KoHcnekT Jiekiuil / FHO.B.

YctuHoBa [M ap.]. — DIEKTpOH. TEKCTOBbIE JaHHblie. — M. : MoOCKOBCKUH
rOCYJIapCTBEHHBIN CTpOUTENBbHBIN yHUBepcuteT, Al [lm Op Menua, O9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum pgocrymna:

http://www.iprbookshop.ru/40440.html
2.I'aiinykoBa H. I'. Xumust KOHCTPYKITMOHHBIX MaTEpHUATIOB: yueO. mocodue. /
H. T'. T'aitnykosa, U. B. [llabanoBa. — Kpacuomap: 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. lNaiigykoBa H. I".OnexTpoxuMuueckue nporecchl B TeXHUKe: yued. mocoodue. / H.

I'. TaitmykoBa, U. B. [llabanoBa. — Kpacaogap:Kyo6I'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



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
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

4. Anexcanapona 3. A. XuMus METaJlIoB : yuel. mocodue / J. A.
AnekcannpoBa,O. A. JlemuaeHko. — 2-€ u3., ucmpas. u jgomn. — KpacHonap :
Ky6I'AY, 2015. - 300 c.

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

5. Xumusi: TeOpeTHUeCKre U CelnaibHble aclieKTH : yueb. mocodue / H E.
Kocsnok, C. A. IlectynoBa, 1. U. Cunoposa, /. B. I'aBpuiienko. — Kpacuogap :

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

6.51610uckas E. K. PaGouas Tetpaap k nabopaTopHbIM paboTam MO JUCHUIUINHE
«Xumus» / E. K. S6monckas, C. A. IlectynoBa. Kpacaomgap: KyoI'AY, 2012. — 69
c. Pexxum nocrymna:

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

7.KocsHok H.E., Kocrenko E.C., Kaitropogora E.A. CipaBounuk mo oOmieit u

Heopranudeckoi 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

7/ @OH OLIEHOYHBIX CPEACTB VISl MPOBeIeHNs MPOMEKYTOYHOM
aTTecCTAlUU

7.1 IlepeyeHb KoMIeTEeHUMI ¢ YKa3aHHeM TanoB uX (JOPpMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Orarnbl GOpMHUPOBAHUSA U TPOBEPKU YPOBHS
Howmep cemectpa*™ c(OpMUPOBAHHOCTH KOMIETEHIIUH MO TUCIUILINHAM,
npakTukam B ipouecce ocsoenus OIIOII BO

OIIK-1. Cnocobnocmvio  pewamv  3a0ayu  NPOhecCUOHAIbHOU
0esImeNbHOCMU HA OCHOBE UCNONb308AHUSL MEOPEeMUecKux U NPaKmuieckux OCHO8
eCMeCmMBEeHHbIX U MEeXHUYEeCKUX HAYK, d MAK’Ce MAmeMamuiecKko2o annapamd.

Vxazwviearomces HOMED
Vkaszviearomces nocreoosamenvho ()MCL}MVIJZUHbZ,
cemecmpa no
npakmuxu
603pacmaHuro
12 Briciiasg MaTemaTHKa
21 dusuka
1 Xumust
123 WuxeHepHas 1 KOMIbIOTepHas rpaduka
1 HaueprarenbHast reomeTpus
2 WmxenepHas rpaduka
3 Kommnprotepras rpaduka
234
Mexanuka



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

Homep cemectpa™

Orarnbl GOpMUPOBAHUS U TPOBEPKHU YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETEHIIUHN IO TUCHUILIIMHAM,
npakTukam B nipouecce ocsoeHuss OIIOII BO

2 Teopernueckas MexaHHKa

4 MexaHuKa )KUJIKOCTH U Ta3a

3 TexHuueckas MexaHUKa

4 DJIEKTPOTEXHHUKA U DJICKTPOCHAOKEHHE
24 YyeOHast mpakTHKa

2 M3pIckaTesnbeKast IpakTHKa

[ToaroroBka K Mporeaype 3aluThl | 3aIlUTa BBITYCKHOM
KBATHM(UKAIIMOHHON PabOTHI

* HOMep ceMecTpa COOTBETCTBYET dTany (HOpMHUPOBAHUS KOMIIETEHIIUU

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIETEeHIIM HA
PA3JIMYHBIX JTAallaxX HUX (l)OpMPIpOBaHI/Iﬂ, OITMCAHMUEC IIIKAJBbI OHCHUBAHUA

HNuaukatopsl
JOCTHKEHUS
KOMIIETEHIIUHU

YpoBeHb OCBOEHUS

HEYAOBIECTBOPH-
TEeTBEHO

MUHUMAaJIbHBIN)

yIOBJIETBOPH-
TEITBHO
(moporoBblit)

XOPOIIO
(cpennuit)

OTIIMYHO
(BBICOKHIA)

Ouenounoe
CpEICTBO

OIIK-1. Cnocobden pemarh 3aga4d NPodecCHOHAIBHOM [AeATEJbHOCTH Ha

OCHOBE  HCHOJIb30BAHHSA  TEOPEeTHYECKHMX M  MPAKTHYECKHX  OCHOB
€CTECTBEHHBIX M TEXHHYECKHUX HAYK, a TAK/Ke MATEMATHYECKOI0 anmnapara
OIIK-1.1 He Bmaaeer | meer 3HaeT 3uaer  Ha | Pepepamui
BoisiBiicHue | 3HAHUAMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM ( 00{““‘)"’)’
Keitic-3a0anus
o0nacTu THBIE U0 YPOBHE
n Tecmuposanue,
KaccHrK METOJOJIOT | 3HAHUS HAYYHOTO | METONIONIOT | koo e
1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosime-
arys
1 Hay4YHOI'O 15044 NPUHLUIBI | HAYYHOI'O JIbHble)pabombl
GU3MYCCKI | fo3panus, HAYYHOTO | H MO3HAHUs, | Ycmublii onpoc
XH MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
XAMHYECKH | U NPUHITUIBI | aHaIM3a U | U
X MEXaHHU3MEI | K CHUHTE3a MEXaHU3MBI
mporeccop, | AHATH32 1 | MCXaHH3MbI uHdopmal | aHamM3a U
CUHTE3a aHaJlu3a W | KK B | CHHTE3a
MIPOTEKAI0
uHdopmaly | CUHTe3a obnactu uHdopmarg
Inpx Ha uu B | uH(dopmary | mpodeccuo | uu B
obbeKTe obactu 17051 B | HAJIbHOM obactu
npodeccuo | nmpodeccro | obnactu nesTenbHOC | podeccro
HaJIBHOM HAJILHOM npodeccHo | TH HaJILHOM
nesiTenbHOC | ACATENBHOC | HAJBHOM JIEeSITCILHOC
.- TH JESITCILHOC TH

™




VTHKaTOpBI YpoBeHb OCBOCHUS
e N n OneHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
XOpouIo OTIIMYHO CpPEeACTBO
TCJIBHO TCJIBHO u o
KOMIICTCHIIMN . . (cpemumii) (BBICOKHIA)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
OIlK-1.2 |He ymeer|VYmeer Ha|Ymeer Ha|Ha Pegepamer
Omnpejienien | @HAIU3UPO | HU3KOM JIOCTaTOYHO | BLICOKOM g"fma‘)g’)’
euc-3a0arus
BaTh OBHE M OBHE | YPOBHE
Hne yp yp yp Tecmuposanue,
XAPAKTEPHC npodeccro | aHaTM3UPO | AHATM3UPO | AHATU3HUPYE Konmpononsie
HaJIbHO- BaTh BaTh THPOMECCH | (camocmonme-
THUK
3HauMMyto | mpodeccruo | mpodeccro | oHaIBHO- JibHble)pabomul
busnuecko | yudopman | HambHO- HAJIEHO- 3HAUUMYIO | Yemuvli onpoc
ro H1o, 3HAYMMYIO | 3HaUMMylo | mHdopMar | JK3aMen
nporiecca | MHTeprpeT | uHpopman | uHpopMmal | Ui,
(siBiIeHMs1), | MPOBATH IO, 1o, UHTEPIpET
xapakrepio | PE3Y/IBTATBL | HHTEPIPET | HHTEPNIPET | HPOBATE
ro s UCCJIEIOBAaH | UPOBATh UpOBaTh pPE3yNbTAThI
5 ui B | pe3yJIbTATHI | pe3ybTaThl | UCCIIEIOBAH
OOBCKTOB | npotheccro | mccnenoBan | mccnenoBaH | mid B
npoeccho | yanpHoit ui B | Uif B | mpocdeccuo
HaJIbHOU chepe, npodeccro | npodeccuo | HaTbHOU
nesTeapHoC | IPUHUMATh | HAJIbHOU HaJILHOU cdepe,
TH. Ha peleHus chepe, chepe, IPUHAMATh
9
i MPUHUMATh | PUHUMATH IICHUS
OCHOBE 0 P a P a pettie
pe3ynbTaTa | pemeHus peIIeHMs 1o
TEOpeTHYIEC
M o 1o pe3ynbTaTa
Koro MCCIEN0BAH | pe3ylbTara | pe3ylbTara | M
OKCHCPUME | pit M M HUCCIEI0BaH
HTaJIBHOTO UCCJICIOBAH | UCCIIEZIOBAH | Ui
HCClIeIOBaH ui i
1707
OIIK-1.3 He Bnageer | Umeet 3Haer 3Haer  Ha | Pepepamu
Omnpenenex | 3HAHUSAMH B | TOBEPXHOC | METOJOJIOT | BBICOKOM ;?Of“a‘)g’)’
euc-3ao0aHuA
He o0nacTu THBIE UI0 YpOBHE
Tecmuposanue,
XAPAKTEPHC METOJOJIOT | 3HAHUS HAYYHOTO | METOMONIOT | koo e
uu METOJIOJIOT | IO3HAHMS, | HIO (camocmosme-
THUK
Hay4YHOTO 15044 OPUHLUIBI | HAYIHOI'O JibHble)pabomul
XAMHUICCKO | jo3Hanust, | HAYYHOrO | M HO3HaHUsl, | Ycmublu onpoc
ro MPUHIMIBEI | TO3HAHUSA, | MEXAHU3MBI | IPUHIIUIIBI Oxsamen
mpoiecca | H OPUHIUIBL | aHANIM3a U | U
(siBiIcHMs1), | MCXAHH3MBI | M CUHTE3a MEXaHU3MBbI
xapakTepro | AHATH3a 1 | MEXAHU3MBbI uHdopmal | aHanmMza U
CUHTE3a aHanW3a W | uu B | CHHTE3a
TO JUISI
5 uHdopmaly | CMHTE3a obnactu uHdopmarg
OOBCKTOB | 1y B | uH(dopmar | mpodeccuo | uu B




VTHKaTOpBI YpoBeHb OCBOCHUS
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- XOpOIIO OTIHAHO Ouenounoe
TEIBHO TEIbHO CpEACTBO
KOMIIETCHIINHU N . (cpemumii) (BBICOKMIT)
MUHUMAJIBHBIH) | (TIOPOTOBBIN)
npocdeccuo | obmactu uu B | HAJIbHOM oOnactu
HATBHOIM npodeccuo | obmactu JIeATeNIbHOC | Tpodeccruo
nesirenpHoC | HAIBHOM npodeccuo | Tu HaJbHOU
v, Ha JICTCIIbHOC | HAIbHOU JICSITCIILHOC
TH JESITeIIBHOC TH
OCHOBE i
AKCTIEpUME
HTaJIbHBIX
HCCIIeIOBaH
i
OIIK-1.4 He Bnageer | Imeer 3HaeT 3naer  Ha | Pegepamui
[Ipenctapn | 3HAHUSIMHU B | IOBEPXHOC | METOJOJIOT | BEICOKOM g:z_‘;zg’é;t .
CHIIE obJsactu THBIC U0 YpOBHE Teemuposarue,
5a30BLIX METOHOJIOT | 3HAHHS HAYTHOTO | METOMOTIOT | e
s 1704 METOJOJIOT | IIO3HAHHUS, | HIO (camocmosnme-
Hay4YHOTO 17044 OPUHLOUIBEI | HAYIHOI'O JibHble)pabomul
MpopeCcCcHO | nospanms, | HaydHoOro | NO3HaHUs, | Ycmuwlil onpoc
HaJIbHOU MPUHLMIBI | TO3HAHUSA, | MEXAHU3MBbI | IIPUHIIUIIBI xsamen
chepbl u NPUHIIAIIBL | aHAJIM3a W | U
dusmdeckn | MEXAHU3MBI | M CHUHTE3a MEXaHHU3MbI
X aHajgu3a W | MEXaHW3Mbl | ”HQOpMAIl | aHalIu3a |
CHUHTE3a aHaju3a W | MU B | CUHTE3a
MIPOIIECCOB
_ | uadopmarr | cuHTE3a obOnactu uHdopmarg
HABIICHAN |y B | uH(MopMmaln | mpodeccuo | uu B
B BUZIC obactu 1705 B | HAJIBHOM obmacTu
MaTreMatud | npodeccuo | o0JacTu nesTenpHoc | mpodeccuo
eckoro(ux) | HaJbHOM npodeccuo | T HaJILHOU
ypaBHenus( | ACATENBHOC | HATLHOH JIESATCIILHOC
i) TH TSI TSIIBHOC TH
TH
OIIK-1.5 He Bnageer | Umeer 3HaeT 3uaer  Ha | Pegepamui
Bri6op 3HAHUSIMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM g;;z’_‘;zg’c){’i »
6a30BEIX obJsactu THBIC U0 YpOBHE Tecmuposanue,
{usmaecKu METOHOJIOT | 3HAHMS HAYYHOTO | METOMOTIOT | reonoimbie
< 1705 METOHOJIOT | HO3HAHMS, | UIO (camocmosime-
Hay4HOTO 17041 MPUHIOUIIEI | HAYYHOI'O JIbHble)pabombl
XUMHUHCCKH | 1o3HaHus, | HAYYHOTO | M MO3HAHUsA, | Yemuwiu onpoc
X 3aKOHOB | IPUHIMIMBI | O3HAHUS, | MEXAHU3MBI | IPUHIIUIIBI Oxsamen
JUIST u IPUHIIAIIBL | aHAJIM3a | | ¥




VTHKaTOpBI YpoBeHb OCBOCHUS

e . N OreHoOYHOE
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH

TEIBHO TEIbHO Xoportio OTJIHHHO CpEACTBO
KOMIICTCHIIMN . . (cpemumii) (BBICOKHIA)

MUHUMAJIBHBIH) | (TIOPOTOBBIN)
pereHus MEXaHHU3MBI | K CHUHTE3a MEXaHU3MEI
3amau aHanW3a W | MeXaHW3MbI | HHGOpMAIl | aHaTU3a |
npodeccuo | CHHTE3R aHallN3a W | KU B | CHHTE3a
HATBHOMN uHdopmall | CHHTE3a obOnactu uHpOopmaIg

uu B | uHpopMmar[ | mpodeccruo | uu B

eATEIIHbHOC .

A oOracTu 1504 B | HAJILHOU oOyactu
™ npodeccuo | odbmactu JeSITeTBHOC | Tpodeccro

HAIBHOU npodeccuo | TH HAIBHOU

JEeSITEILHOC | HaJTbHOM JIeSITEILHOC

TH JIESITEILHOC TH

TH
OIIK-1.6 He Bmaaeer | Umeer 3HaeT 3uaer  Ha | Pegpepamoi
PerieHue 3HAHUSIMU B | TIOBEPXHOC | METOHOJIOT | BHICOKOM gof”aagl)’
euc-3a0aHuA

HHKEHEPH obacTu THBIC 15130) YpOBHE Tecmuposanue
BIX 33724 C METOJIOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | o e

1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosime-
ITOMOIIBIO

Hay4YHOTO 17044 OPUHLOUIBEI | HAYIHOI'O JibHble)pabomul
MaTeMaTld | rjozganus, | HAYYHOTO | H MO3HAHUs, | Ycmublii onpoc
€CKOro MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
ammapara u NPUHITUIIBI | aHANIW3a U | U
BEKTOpHO} | MCXaHH3MBI | U CHUHTE3a MEXaHU3MEI
anreGpe, aHanW3a W | MEXaHW3MBI | HHGOpMAIl | aHaIu3a |

CUHTE3a aHallu3a W | MU B | CHHTE3a
aHAJINTUYCC

. uHdopmaly | CUHTe3a obOnactu uHdopmarg
Kon un B | uH(popMmaly | mpodeccuo | uu B
FCOMETPUH | oOacTH 704 B | HAJIbHOM obOacTu
u npodeccuo | obmactu nesTeabHOC | podeccro
MareMatuu | HaJbHOU npodeccuo | TH HaJILHOM
eCKOLO JESITEILHOC | HAJTbHOM JESITECILHOC
AHATI3A TH JESITCIBLHOC TH
TH
OIIK-1.7 He Bnagneer | Umeet 3Haer 3Haer  Ha | Pepepamut
Pemienne 3HAHUSMH B | IOBEPXHOC | METOOJIOT | BBICOKOM gof”aag’)’
euc-3ao0aHuA
-+ | obmacTu THBIC 151 00) OBHE

YPaBHCHHH, yp Tecmuposanue,
OBt | METOROJIOT | 3HAHUS HAYYHOTO | METOMONIOT | koo e

1704 METOJIOJIOT | MO3HAHHUSA, | IO (camocmosime-

X

m HAy4YHOTO | UM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
OCHOBHBIC | rjo3HaHMs, | HAYYHOTO | U MO3HAHUsA, | Yemueiu onpoc
buznuecku MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen

u NPUHIIAIIBL | AaHAJIM3a W | ¥




VTHKaTOpBI YpoBeHb OCBOCHUS
o N N OneHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
XOpouIo OTIIMYHO CpPEeACTBO
KOMIIETEHIIUT TCJIBHO TCJIBHO u o
N . (cpennuit) (BBICOKHIA)
MUHUMAJIBHBIH) | (TIOPOTOBBIN)
e MEXaHU3MBbI | U CUHTE3a MEXaHU3MBbI
Tpolecchl, | HAJIM3a W | MEXaHU3MBI | HHpOpMAll | aHaiM3a |
c CUHTE3a aHanu3a W | UH B | CHHTE3a
uHbopMall | CUHTE3a o0nactu uHpopMaIr
MIPUMEHEHU
uu B | uHpopMmar[ | mpodeccruo | uu B
CM MCTOROB | Gractu 17071 B | HAJTBHOM obnacTu
JUHCHUHON | mpoheccro | obacTu JesTenbpHoC | mpodeccuo
anreOpbl ¥ | HaIbHOM npodeccuo | TH HAIBHOU
MaTeMaTH4 | ICSITENBHOC | HAJTbHOM JIeATEIIBHOC
ECKOTO TH JEATEIIBHOC TH
aHanau3a ™
OIIK-1.8 He Bmanmeer | Imeet 3HaeT 3Haetr  Ha | Pegepamol
O6paboTka | 3HAHUSMU B | [IOBEPXHOC | METOJOJIOT | BEICOKOM gof‘”aag’)’
euc-3a0anus
obJsactu THBIC U0 OBHE
pacdCTHBIX M Tecmuposanue,
u METOJI0JIOT | 3HAHUS HAYTHOTO | METOMOTIOT | e ire
uu METOJIOJIOT | MO3HAHUSI, | U0 (camocmosime-
AKCIEPUME
HAy4YHOTO | UM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
HTAJIBHBIX | rro3ganus, | HAydHOrOo | H NO3HAHUsA, | Ycmuwiil onpoc
JaHHBIX NPYHUMIBL | TO3HAHKS, | MEXAHH3MbI | IPUHIMMAIBL | DK3aMeH
BEPOSITHOCT | U NPUHIIAIIBL | aHAJIM3a W | U
HO- MEXaHU3MBbI | U CUHTE3a MEXaHU3MBbI
cratncTiye | AHATH3a M | MEXaHM3MBI | HHOpMALl | aHAmu3a |
CUHTE3a aHajgu3a W | UM B | CHHTE3a
CKUMH
uH(popmal, | CHHTE3a oOnacTu uHpopmary
MCTONMAMH | yy B | uH(MopMmaln | mpodeccuo | uu B
obJsactu uu B | HAJIbHOU obsactu
npodeccuo | obnactu nesTenpHoc | mpodeccno
HaJIbHOU npodeccuo | Tu HaJIbHOU
NEATENIbHOC | HAJTBbHOM JIEATEIIBHOC
™ TesITeTBbHOC TH
TH
OIIK-1.9 He Bnanmeer | Imeet 3HaeT 3Haetr  Ha | Pegepamol
Pemienue 3HAHUSMHU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM (OoKknadel),
obmactu THBIE 17800) POBHE Reiic-3adanuz
HHXCHEPHO y Tecmuposanue,
) METOJ/IOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | pevn e
uu METOJIOJIOT | IO3HAHMS, | U0 (camocmosnme-
reoMeTpuye
P Hay4HOTO 15044 MPUHIOUIIEI | HAYYHOI'O JIbHble)pabomol
CKMX 3811a9 | ro3HaHMs, | HAYYHOTO | H HO3HAHMS, | Ycmubli onpoc
rpaguyeck MPUHIUIIBI | TO3HAHUSA, | MEXAHU3MBI | HPUHIIMIIBI Oxsamen




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

MUHUMAJIBHBIH) | (TIOPOTOBBIN)
MU u NPUHIUIIBI | aHANIW3a U | U
criocobamu | MEXaHU3MBI | ¥ CHUHTE3a MEXaHH3MBbI

aHanW3a W | MEXaHW3MbI | KHGOpMAIl | aHaTU3a |

CHUHTE3a aHajgu3a W | UM B | CHHTE3a

uHbopMall | CUHTE3a o0nactu uHpopMaIr

uu B | uHpopMal[ | mpodeccruo | uu B

obactu 1705 B | HAJTbHOU obactu

npodeccuo | ob6iacTu JeATeNIbHOC | TTpodeccruo

HAIBHOU npodeccuo | TH HAIBHOU

JEeSITEILHOC | HAJTbHOM JIEeSITEILHOC

TH NeATEIIBHOC TH

TH

OIIK-1.10 | He Bnaneet | meer 3Haer 3uaer  Ha | Pedepamui
Ouenka 3HAHUSIMU B | TIOBEPXHOC | METOHOJIOT | BBICOKOM g:ﬁizgli’}l »
BO3IEHCTBH obnactu THBIC 1710 YpOBHE Tecmuposanue,
51 METOJI0JIOT | 3HAHMS HAYYHOTO | METOTOTIOT | o e
eXHOLCHE 1701 METOJOJIOT | IO3HAHUS, | UIO (camocmosime-

Hay4YHOTO 17044 OPUHLOUIBI | HAYIHOI'O JibHble)pabomul
bIX MO3HAHMS, | HAYYHOTO | H MO3HAHUS, | Yemueiu onpoc
(dhaxkTOopoB MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
Ha u MPUHIUIIBI | aHANIW3a U | U
coCTOsHue | MEXaHU3MBI | U CUHTE3a MEXaHH3MBbI
okpysKaon | AHATH32 | MCXaHH3MbI uHdopmal | aHamMza U
. CHUHTE3a aHajgu3a W | UM B | CHHTE3a
el cpeibl

uHdopmaly | cCMHTe3a obOnactu uHdopmarg

un B | uH(popmaly | mpodeccuo | uu B

obnactu uu B | HAJILHOM obOmacTu

npodeccuo | obmactu nesTeabHOC | podeccro

HaJIbHOM npodeccuo | Tu HaJIbHOU

JESATEIIbHOC | HAaJIbHOM JIeATEIIBHOC

TH JESATEIIBHOC TH

TH

OIIK-1.11 | He Bmaneer | Umeer 3Haer 3Haer  Ha | Pepepamut
Omnpejienen | 3HAHUSMU B | [IOBEPXHOC | METOJOJIOT | BEICOKOM g?:l;‘”c_‘;zg’é”i .
He o0nacTu THBIE UI0 YpOBHE Tecmuposare,
XAPAKTEPHC METOJO0JIOT | 3HAHMS HAYYHOTO | METONONIOT | koo e
. 1701 METOIOJIOT | [IO3HAHUS, | UIO (camocmosime-

HAay4YHOI'O 15048 IMPUHOUIILI | HAYYHOT'O JibHblE)pabombl
HPOUCCCOB | rjo3Hanmst, | HAYYHOTO | H MO3HAHUsA, | Yemueiu onpoc
pacIpeneli€ | MpUHUKMBI | MO3HAHUS, | MEXAHU3MBbI | IIPUHIIUIIBI Oxsamen




VTHKaTOpBI YpoBeHb OCBOCHUS
e N n OneHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
XOpouIo OTIIMYHO CpPEeACTBO
E€TEHIINU TCJIBHO TCJIBHO u o

KOMII . . (cpenHuit) (BBICOKHI)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
HUS, u NPUHIUIIBI | aHANIW3a U | U
IpeoOpa3op | MEXaHU3MBI | U CUHTE3a MEXaHU3MBbI
AHHS U aHanW3a W | MEXaHW3MbI | KHGOpMAIl | aHaTU3a |

CUHTE3a aHalnu3a W | UM B | CHHTE3a
HCIIOJb30Ba

uHbopMall | CUHTE3a o0nactu uHpopMaIr
HUS

1701 B | uH(popMan | mpodeccuo | uu B
SJICKTPHHICC | goracTr uu B | HAJILHOM obracTu
KO1 npodeccuo | ob6iacTu JeATeNIbHOC | TTpodeccruo
SHEPrHM B | HAJIbHOU npodeccuo | Tu HaJIbHOU
slekTprdec | ACATCIBHOC | HATBHOM JESATETHLHOC
qoux memsx | T8 NeSITeBHOC TH

TH

7.3 TunoBble KOHTPOJbHBbIC 3aJaHUA MJIH HHbIE MaTepHAJIbI,
Heo0X0oAMMBbIe JJIsi OLEHKH 3HAHMI, YMEHHMiH, HABBIKOB, XapPaKTEPHU3YIOLIHX
dranbl popMUPOBaHUA KOMIIeTeHUMH B nipouecce ocsoenusi OIIOII BO

KoHTpoas 0cBOEHUSI AUCHUIIIIMHBI «XUMUSD» MTPOBOAUTCS B COOTBETCTBUH C
[Tn Ky6I'AY 2.2.4 «DoHO oyeHouHbix cpedcmay MO BUAAM OILICHOUHBIX CPEICTB
u3 Tabmuubl 7.2: KEWChl, KOHTPOJBbHBIC 3aJlaHusl, TECThl, TeMbl pedeparon
(IOKJIANoOB), U T.1.

Texkymuii KOHTpPOJb IO JAWCUMUIUIMHE «XUMHS»  TO3BOJSAET OLEHUTH
CTENEHb BOCTPUSTHS y4eOHOro Marepualia U MPOBOAMUTCS JJISI OLICHKU 3HAHUH,
YMEHUM, HaBBIKOB M OIbITA JICSITEJIBHOCTH, XapaKTEPU3YIOUIUX  OTarlbl
dbopmupoBaHus kKomreTeHiuil B rporecce ocsoenust OITOIT BO

Texymuii KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TEMaTHYECKUH (110 uTOram
U3YYEHUS ONpPENENIEeHHbIX TEeM JUCHUIUIMHBI) W pyOekHbIl  (KOHTPOJb
OIIPENIETIEHHOIO pa3zeiia WK HECKOJIBKUX Pa3lelioB, IIEpe]] TEM, KaK IPUCTYIIUTD K
U3YYEHHIO O4YEpEeHOM YacTu Yy4eOHOro marepuaia). Pe3ynpTaThl TEKyIEro
KOHTPOJISL UCITOJIB3YIOTCS ITPU MPOBEICHUN ITPOMEKYTOUHOM aTTECTALMH.

Keiic-3ananus

Keiic-3aganue mo Teme Ne 1. «OCHOBHBIE 3aKO0HBI ¥ IOHATHSA XUMMID)

Onpenenenue maccoBoii 104 oxkcuaa meam (11) B kapoonare
ruapoxcomenu (1)




PeakTuBbl u odopyaoBanue: mopomok coiau (CUOH),COs, dapdopossrii
TUTENb,  TUTENIbHbIE  IIUIUbL,  MydenpHas  Te4b, HAKCUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Boinosinenue padorbl. PapdopoBblil TUTENb IMYCTOH W B3BEIICHHBIN
npokanute B Myderse 10 MOCTOSHHON MacChl TPH TeX K€ YCIOBUSX, MPU KOTOPBIX
MPEANoIaraeTcsl MPOKAINBaTh coyib. [IpelHa3HayeHHbId MJIA TMPOKaJIWBAHUS
TUTEJIb BO3BMUTE TUTEIBHBIMHM LIUMIIAMHU 32 Kpall U MOMECTUTE B MYy(eIbHYIO
neyb. [locne 25-30 MUH NpoKaIMBaHUS JOCTAHBTE €ro W3 MEYU, JANTE OCTHITh Ha
aucte acOecta W TepeHecuTe B dKkcukatop. [locrmegHuii 3akpoiTe KpBIMIKON
cnycms =2 mun, ’Ha4Ye TIPYU OXJIAKJICHUHU B SKCUKATOPE CO3LAETCS pa3psKEHHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJaAUTEe TUTENb B SKCUKATOPE 10 KOMHATHOMN
TEMIIEPATYPhI U B3BECHTE HA AHATUTUYECKHUX BECax.

B mpenBapurenbHO B3BEMIEHHBIM W JOBEJICHHBIA 10 MOCTOSHHOM MaccChl
TUTEJIb TIOMECTUTE HABECKY MpUONM3UTENbHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),COg3, Turens ¢ coJIbIO MOMECTUTE B MY(EIbHYIO TeUb U MPOKAIUTE B
teuenne 10 mun npu Temnepatype 350—400 °C. Korga uBet HarpeToro BemecTna
U3MEHUTCSI JI0 YEpPHOTO, INUMI[AMUA TIEPEHECUTE TUTEIh B JKCUKATOp s
OXJIQXJICHUS 10 KOMHATHOM TeMIepaTyphl.

3aTeM B3BEChTE TUTENIb C COJIEPKUMBIM Ha TEX KE Becax.

[IpoBeauTe KOHTPOIBHBIA OMNBIT. J[JII 3TOTO BHOBBH IPOKAIUTE THUIENb C
COJIEp’)KUMBIM B TedeHue 10 MUH, OXJIQIUTE €ro B DKCHKATOpEe W B3BechTe. Ecnu
pacxoxkJeHue 1Mo macce coctaBisier He Oosee 0,02 1, cuMmraercs, 4TO COJIb
pas3loXwiach  MOJHOCTBIO.  Ecnmum  pacxoxiaeHue — Ooiibliiee,  MOBTOPUTE
poKajMBaHue oOpasiia.

3anuce oanHblx onvima.

Macca turiasg My, T

Macca Ttaras ¢ BEImeCTBOM My+con, T.

Hasecka cosmm Mcoam, T.

Macca TUTJIS ¢ BEIEeCTBOM (II0CIIE TPOKATUBAHUA) Mlrtcom, T.
Macca BeliecTBa I0c/e MPOKATUBAHUA M comm, T.

PaccuuTaiiTe Mo moJiydeHHbIM TaHHBIM COJEPKaHUE MPOIYKTa PA3I0KEHUS B
OCHOBHOM BEILIECTBE, a IO POpPMYJIie BEIIECTBA — €r0 TEOPETUYECKOE 3HAUCHUE.

® = m(CuO)/m((CuOH),CO3), B momsax eauHMIBI WK B % MPOIICHTAX,
(ymHOxuB Ha 100).

Boruucianre a0CONIOTHYI0 W OTHOCUTEJIbHYH OIIHMOKH OINpeaeseHusl.
CnenaiiTe BHIBOIBI 1O padore.

KoHTpoJibHBIE BONIPOCHI

agbrwnE

1. OnuHAKOBO JIM YKCIIO MOJIEKYI: a) B 1 T Bojgopoaa u B 1 T kucinoposa; 6) B 1
MOJIb BoJopoaa U B 1 Mok kucimopoaa?

2. Kakue BeliecTBa Ha3bIBaloTCs AaibToHuaamMu? [IpuBenure npumepsi.

3. UTo o3HaAYaeT MOHATHE «MOJSPHAs Macca BeliecTBay? BrluucianTte MOISpHYIO
Maccy TMJIpPOKCUIA KaJbIIHS.

4. Chopmynupyiite cieacTBUs U3 3aKk0Ha ABOTajpo.

5. Yto Takoe aToM, MoJiekysna? UTo Takoe MpoCcToe BEUIECTBO, CIOKHOE?



6. Jlaiite GOpMyTHPOBKY MOHATHIO «XUMUYECKUN SKBUBAJICHT.

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

8. Ompenenute MOJSAPHbIE MacChl HSKBUBAJICHTOB KHUCIOT W OCHOBAaHUU B
CJIEIYIOUTUX PEAKIIUIX:

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

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

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

9. CdopmymupyiiTe 3aKOH HKBUBAJICHTOB, HANUIINTE €ro MaTEeMaTHYECKOE
BBIPAXKEHUE.

10. Uto Takoe «3KBHUBAJIEHTHBIA 00beM»? Kakue 0OBbEMBI MPU H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KUCTIOpOJa, okcua yriepoaa (IV), ammuaka?

Keiic-3apanue nmo reme Ne 1 «Kiacchl HeoOpraHm4ecKux coeJMHEHUN»

Omnpbit. IlosryyeHune cpeaHux cosieu

a) PeakTuBbI: pactBOop xJyopuaa Oapust 1 H., pacTBop cyib(ara Harpusa 1 H.,
npoOHupKa.

Hamute B mpobOupky 3-4 kamuu pactBopa xjopuaa Oapusi, n1o0aButh 3-4
KaIlI1 pacTBopa cylib(ara U HaTpuUs.

0) PeakTuBbL: pacTBOp Cynb(hara Memu 1 H., IIMHK METAUTMYECKUM, POOHpKA.

Hanute B npoOupky 3-4 xamim pactBopa cyibdara Meau, OpoCcUTh Kycouek
[IUHKA.

B) PeakTMBBI: HACBHILIEHHBIA PACTBOP T'MIPOKCUAA KAJIBLHS, OKCUJL YIJIepoaa
(IV), anmapar Kumrma

Hamute B mnpoOupky no 1/3 oObemMa pacTBopa THUIPOKCHAA KaIbIUs
(U3BEeCTKOBas BOJA) U MPOIMYCTUTh Yepe3 Hero okcua yriepona (1V) (yrmexucmbiii
ra3) u3 annapara Kunmna 1o nosiBineHus MyTu.

3ananue. 3anuUCh JAHHBIX ONbITA.

1) OT™MeTbTE U3MEHEHUs B TPOOUPKAX B XOJI€ IPOBEICHUS OIBITOB.

2) Hanummure ypaBHEHUS XUMHUYECKHX pEaKLUMid, MNPOTEKAOIIHNX B
poOUpKax.

3) [lox kaxo¥ U3 peakiuil YKaKUTe MPU3HAK peakiuu (Harpumep, Oenpii
0CaJioK, 00eCIIBEYMBAHUE U T.II.)

4) HazoBuTe Bce MPOAYKTHI PEAKIINH, 382 UCKIIFOUEHUEM BO/IBI.

5) CdopmynupyiiTe BBIBOJ: pPEaKIHMAMH, MEXKIy KaKUMU KiaccaMu
HEOPraHUYECKUX COCAMHEHUN MOYKHO MOIY4YUTh CPETHUE COMTU?

KounTpoJsbHbIE BONIPOCHI
Hanumwre ypaBHEHMs peakiuii, ¢ MOMOLIBIO KOTOPBIX MOYHO OCYILECTBUTH
CJIEAYIOIINE IPEBPALIEHNS, IPOAYKThI pEAKLIN HA30BUTE:

1. COz — CaC03 — Ca0 — Ca(N03)2 — Ca SO4
2Fe;0O; — FCz(SO4)3 — FC(OH)g — FeOHCl, — FeCl3
3. 802 — SOs — H2504 — Ca(HSO4)2 — CaSO4

4. K — K0 — KOH — KHCO3; — K,CO3



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

6. BaO — Ba(OH)z — BaOHN03 — Ba(N03)2 — BaSO4

7. Fe(OH); — FeCl; — Fep(S04)3 — Fe(OH); — Fe(OH),CI
8. Ca — Ca0O — Ca(OH); — Ca(NO3); — CaCO3

9.7n — ZnClz — Zl’l(OH)z — (ZnOH)2804 — ZI’ISO4

10. Na;O — NaOH — NaHSO4 — Na;SO4 — NaHSO4
11.P— P205 — Cag(PO4)2 — H3PO4 — KzHPO4

12. MgO — MgClz i Mg(OH)z —>MgOHNO3 —>Mg(NO3)2
13. ZnO — ZnSO4 — Zl’l(OH)z — Nap,Zn0; — Zl’l(OH)g

14. H3PO4 — P205 — Bag(PO4)2 — H3PO4 — Ba(H2PO4)2
15 CuO — CuClz — Cu(OH)z — (CUOH)3PO4 — CU3(PO4)2
16. Ba — BaO — Ba(OH), — BaOHCI — BaCl,.

17.P — P205 — H3PO4 — NaH2PO4 — N213PO4

18. Fe—Fe,05+HCl —X—Fe(OH)s s Y—Fes(SOu)s.
19. P —>P205—>H3PO4—>Ba(H2PO4)2—>B33(PO4)2+ H,SO,—?

20. K—»KOH—KHCO3—CaCOs—Ca(HCO3); -5 ?

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

(OHepreTnka XMMHYECKHUX MPOLECCOB)
A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHMS MPoLecca
1. Ucnonw3ysi cripaBOYHBIE JaHHBIC TAOJIHIIBI, ONPEACIUTEe U300apHBIN TEMI0BOM

> pext AH 293 XUMHUUECKOl peaKLMy BalIero BapUaHTa
C2H4(r)+ 302@) <—>2C02(r) + 2H20(;K)

Cnenaiite BbIBOA O BBIJCJCHHM WIH NOIVIOIIEHHWM TeIUIOTHI B Ipolecce
peaKIum.

2. Ompenenure usmeHenue sHTporu ASPyg B XOme XHMMHUECKOH pEaKIuH,
OpOTEKAoLed MpU CTaHAAPTHBIX YCIOBUSAX B MJI€AIBHOM TIa3000pa3HOM
cocrosunn. OObscHuTe 3HAK u3MeHenmss AS’xs B pesyabTare JaHHOI
peaKium.

3. Onpenenure usMenenue sHeprun I'nooea AG%ogg B X016 XMMHUECKOH peakiuy,
UCIIOJIb3YsI CTIpaBOYHbBIC JaHHbIe Tabmuibl. [1o 3HaKky n3Menenus sHepruu ['nd6ca
AGg3 caenaiite BBHIBOJ 0 BO3MOKHOCTH CAMOINPOM3BOJBLHOIO NMPOTEKAHHS
peaKIum.

Ta6m/ma CTaHJIapTHI)Ie 3HAYCHUA TCPMOJUHAMUYCCKUX BCIIMYNH HEKOTOPBIX BEIICCTB

BemectBo | CocrosHue S%gs.  JTx/MonbK
AH%gs, K AG%gg, X A
MOJlb MOJb
C2H2 r 226,750 209,200 200,820
NO r 90,370 86,690 210,200




C2Ha r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHa r -74,850 -50,830 186,190
CcO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 K -285,950 -237,190 69,940

N2 r 0,000 0,000 200,000
Ha r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Cl; r 0,000 0,000 222,950

b) «Onpenesienne TenjoBoro 3pgexkra npouecca pacTBOPEHUs
NHiNO2»

Oo6opynoBanne u marepuanbl. 1. Hurpat ammonust NHsNO3. 2. Crakansl
(250-300 mu). 3. TepMoMeTp, YKpEIUICHHBIN B IITATHBE.

BoinosiHenue. B crakan Haseldite HEMHOro BOAbl. OIyCTUTE TEPMOMETP,
IIOTPY3UB €ro IApUK B BOAY. 3aTEM BHECUTE B CTaKaH HECKOJBKO JIOKEK MEJIKHX
KPUCTAJUIOB HUTpaTa aMMOHMA. TepMOMETp MOKa3bIBAET CUJIBHOE IOHWKEHUE
TEMIIEPATYpPBI pacTBOPA.

NH4NO3(Kp) + nH,O = NH4sNO3-nH,0.

3aganme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopenust
NHsNO3,

Keiic-3aganue nmo reme Ne 2 «3aBHCMMOCTBb CKOPOCTH XUMHYECKOM
PeAKIHUM OT PA3JINYHBIX (AKTOPOB).

OmnpbIT 1. 3aBUCHMOCTD CKOPOCTH PeaKIIUHN
A) OT KOHUEHTPAUUM PearupyrIluxX BelecTs

PeakTuBbl M 000pya0OBaHHe: PacTBOpP CEPHOM KHCIOTHI 2 H., pacTBOp
tuocynbdara Hatpus (NaS;03) 1H., AUCTUIUIMPOBaHHAS BOJA, YE€THIPE MEPHBIC
IpOOUPKH, KareIbHUIIbI WIIA MTUIETKH, CEKYHIOMED.

Tuocynbdar HaTpusi pearupyer C CEpHOM KHUCIOTOH MO CIEAYIOLEMY

YPaBHEHUIO PEAKIUU:

Na,S,03 + H,SO4 = Na,SO,4 + SO, + H,O + Sl

[Ipu3HakoM MpoTeKallled peakuuu ABJISETCS OoO0pa3oBaHWE MYTH MpHU
BBITIAJICHUH CEPBI B OCAIOK.



JIy1st mpoBeIeHUs OTbITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PABHBIC 0OHEMBI
pacTBOPOB THOCYJb(aTa HATPUS PA3TUYHON KOHUEHTpPAIMH, JIJIsl 3TOTO BHECUTE B
npobupku 4, 6, 8 u 12 kanenas THOCYNIbdaTa U T0BeIUTEe 00BEM B Mpodupkax a0 12
Karelib, J00aBUB B KaXIyI0 BOJY, KaKk yka3zaHo B Tabmule 1.

3ateM B 1-10 mpoOupKy 100aBbTe 1 KArIIO CEPHOM KUCIOTHI, OJHOBPEMEHHO
BKIIIOUMB cekyHaomep. I[Ipocienurte, uyToObl Kamisg HE TMoMajga Ha CTEHKHU
IPOOHPKH.

Kak ToipKO MOSBHUTCS MyTh, BBIKIIFOUATE CEKYHIOMED, i 3aHECUTE PE3YJIbTAT
B Ta0uy 1.

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

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIEIOBAHMIM

Tabnuma - JlaHHbIC OIIBITA

No KonnuecTBo kanenb O6mmee | OTHOCUTENB- Bpems OtHOCUTENb
po- YUCJIO | Has KOHIICHT- | MOSIBJICHHUS | Has CKOPOCTh
OMpKHU Pactsop | H20 | Pactsop Karenb | parus. MYTH, peaKIuu
NazS203 t, cex
Na2S203 H2S04 Voo o 1/t, cext
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuTaiiTe OTHOCUTEIBHYIO MPAKTUYECKYIO CKOPOCTh PEAKIINU J1JIS
Kaxaoro ciydas (1/t), 3Hast Bpemst peakiuu. 3aHecuTe B TaOJIUILy.

3) PaccunTaiiTe OTHOCUTEIBHYIO KOHLIEHTPAIMIO THOCYIb(aTa: MpUHUMAS
KOHIICHTPAIIUIO B IepBOil mpoOupke ¢ 4-s KarmsiMu Cory = 1, ¢ 6-10 KarmisaMu — Cory
= 1,5 u 1.1. 3aHecuTe JaHHbBIC B TAOJUILY.

4) Tloctpoiite rpadguK 3aBUCUMOCTH OTHOCUTEIHHON MPAKTUYECKON CKOPOCTH
peakiuu OT OTHOCUTEIHHOM KOHIIEHTPAIIMU THOCYJIb(haTa HaTpHsl, OTKJIA IbIBas
snauenus 1/t mo ocu X u Copy. 0 OCH Y.

5) ChopmynupyiiTe BLIBOJ 0 3aBUCHMOCTH CKOPOCTH PeaKIMH OT
KOHUEHTPAUMH THOCYJIb(aTa HATPUS NPHU JAHHBIX YCJIOBHUSIX.

OmnbIT 2. 3aBHCHMOCTD CKOPOCTH PEAKIUN OT TEMIIePaTypPbl

N3yunte Ha npuMepe peakuuy B onbITe 1.

Bommosnenue. [list aToro B Tepmoctar ¢ temrepatypoit Ha 10 °C BbIme
KOMHATHOM TeMIiepaTypbl MOMECTHTE 2 MNpoOMpKH: OoJHY ¢ 4 Kamiamu 1 H
pacTBopa THOCYJb(aTa HATPUs U 8 KaIlUISIMU BOJbI, B IPYTYI0 — C OAHOW Karuieu



CepHOIl KuCIOThL. Yepe3 5 MUHYT cMelIaiiTe coaep)uMoe MPOoOUPOK U OTMEThHTE
BpEMsI IOSIBJICHUSI MYTH.

[ToBropute ombiT mpu Temmeparype Ha 20 ° m 30 ° BpIIIC KOMHATHOM
TEMIEPATYPHI.

3amanue. 3anUCh JAHHBIX ONbITA.

Pesynbrarel BHECHTE B TaOMUIYy U TOCTPOUTE TpaduK 3aBUCUMOCTH CKOPOCTH
peakluy OT TeMneparypsl. PaccuntaiiTe 3HaueHUE TPAKTUYECKOTO
TEMIEPATypPHOTO KO3 PuIeHTa, ucnoas3ys npasuio Bant-I'odda.

OneiT 3. BiausiHMe NPUPOABLI PpPearupywIIUX BelIeCTB Ha CKOPOCTh
XUMHUYECKON peakuuu

Boinosnenue. B e npo6upku npuieiite no 2 cm® pactsopa KMnOy u 2-3
KaIlId pacTBOpPa CEPHOM KUCIIOTHI. 3aTeM J00aBbTE B MEPBYIO —
cBexenpurotoBieHHbIN pacTBop Na;SOs, a Bo BTopyro NaySOs,

3ananue. 3anuch JaHHBIX oNbITa. OTMETHTE, B KAKOU MPOOUPKE
MIPOUCXOIUT U3MEHEHHUE OKpacku pacTBopa. ChopmMymupyiiTe BHIBOJ O BIMSTHUN
MIPUPOBI PEATHPYIONTUX BEMIECTB HA CKOPOCTh XMMHYECCKOW PEAKITHH.

BoinoJsinuTe pacueTHoe 3ajanue no reMe «CKOpoCTh XUMUUECKUX PEAKIIUN»

ATMoOcCdepHbIe 3arpsa3HeHHs TOCTENIEHHO YHUYTOXAIOT 3alIUTHBIA 030HOBBIN CIION 3eMIIu.
O30HOBOMY CJIOI0 YTPOXKAIOT, MOCTYHAIONIMe B aTMochepy PTOPUPOBAHHBIE U XJIOPUPOBAHHbIE,
yrieBogopoabl — ¢peon, Hanpumep CClsF, CCloF2, CCIF3. OHu XMMHYeCKH CTaOWJIBHBI B
HIDKHHX CIIOSIX aTMoc(epsl, HO B cTparocdepe Mol AeHCTBUEM YIbTPadruOIIETOBOTO U3ITydSHUS
ConHIla pa3pymaroTcsi, BBIIEISIS aTOMapHBINA XJIOp, MOCIIE Yer0 HAYMHAIOT MPOTEKATh PEaKIIUU
B3aMMOJICHCTBHS aTOMApHOTO XJIoOpa C 030HOM. Paccuumatime ckopocmv maxou peaxyuu ¢
006pazoeanuem KUciopooa U MOHOOKCUOA X10pa, eciu yepe3 15 c¢ nocie Havana peaxyuu
MonApHas KoHyeHmpayus o3oua oviia 0,3 monv/n, a yepe3 35 ¢ om mauana peakyuu cmaid
paena 0,15 monw/n.

Keiic-3apanue no reme Ne 2
«Xummnueckoe papHosecue. [Ipunnun Jle lllareane»

OnpIT 1. CMeleHrne XUMUYECKOT0 PABHOBECUS B 3aBUCUMOCTH OT
KOHUEHTPALUMH NPOAYKTOB U MCXO/HBIX BellleCTB, PH B3aUMO/IeiiCTBUM
xjopuaa xkeiae3a(lll) c ponanugom kanus

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHE MPOOUPKH. 2.
[Munetku. 3. bensiii sxpan. 4. Xmopun xenesa (111) FeCls 0,0025 1. 5. Poganun
kamuss KSCN 0,0025 u. 6. Xmopun xamums KCl (kpucrammmueckuit). 7.
JuctrimmpoBanHas BOJA.

Boinosinenue pa6othl. B yeThipe KoHMUECKHE MPOOWPKH BHECUTE 1O S5-7
kanensb 0,0025 H. pactBopoB xiopuaa xkenesza (III) u ponannna kanusi. PactBopsl
pa3MemnianTe CTeKISIHHOW MaJIOYKOM W MocTaBbTe B mTaTUB. OMHY TPOOUPKY C



MOJlyYEHHBIM PAcCTBOPOM COXpAaHHUTE MJisi CPAaBHEHHUS pe3yJbTaTOB ombiTa. B
OCTaJIbHble MPOOUPKHU [100aBbTE CIEAYIOIIME PEAKTUBBL: B MEPBYIO - 1 Karuio
HACBHIIIEHHOTO pacTBopa xyopuaa xene3a (III), Bo Bropyo - 1 xamio
HACBHIIIEHHOTO PAacTBOpa POJAAHUAA Kalus, B TPEThIO - HECKOJIBKO KPUCTAJIMKOB
xyopuna kanusg. CpaBHUTE MHTEHCUBHOCTb OKPACKH IOJYYEHHBIX PacTBOPOB C
MHTEHCUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONbITA. 3aNHIINTE CBOM HAOIOJCHHS TpPU MPOBEICHUU
pabotel. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIIEH OOpaTUMOW peakuuu u
HAMWIINTE BHIPAKEHUE KOHCTAHTHI PABHOBECHSL.

1. Kakue BemecTBa HaXOATCS B HCCIEAYEMOM PacTBOpE TPpU PaBHOBECUN?

2. Kaxkoe BerecTBo nmpuaaeT pacTBOPY KpacHy OKpacky?

3. Kak wu3MeHseTCS WMHTEHCUBHOCTh OKpPAacKH pacTBOpa M, B KaKOM
HaIpaBJICHUM CMEIAETCsS pPaBHOBECHE JaHHOM pPaBHOBECHON CHCTEMBI MPHU
nob6asnenuu: a) xaopuaa xenesa (III); 0) ponanuaa kanus; B) XJopuaa Kanus?

4, Kak Wu3MEHSIOTCS TIPH 3TOM B KaXKIOM CiIydac KOHIICHTPAINH
KOMIIOHEHTOB PAaBHOBECHOU CHUCTEMBI a) poJaHu/1a; 0) XJopuia Kajaus; B) XJopuaa
xene3a (III); r) pomaHuga kanusi MO CPaBHEHUIO C MX KOHLEHTpAUUSMU INpU
YCTaHOBJICHHUH MIEPBOHAYAIBHOTO PABHOBECHS?

OnbIT 2. BausiHue TeMnepaTtypbl Ha CIBHI XHMHY€CKOI0 PABHOBECHUS
PeakTuBbl M MaTepuajibl: MogHas BOJa, pacTBOp Kpaxmaia, HpOOUPKH,
CIIUPTOBKA, JIep>KaTellb.

Boinosinenue pa6orbl. Hanelite B aBe mpoOupku mo 3 cMm® HomHOW BOMBI H
n00aBbTE B KaXKIAYIO U3 HUX MO 1-2 karu pacTBopa kpaxmana. Harpelite ogny u3
npoOupok. CpaBHUTE OKPACKY.

3ajanue. VYKaXWTE€ HANpaBICHUE CIBUIa XWMHYECKOTO PABHOBECUS IIpHU
MOBBILICHUH TEMIIEPATYPBI U 3HAK TEIIOBOr0 3 (eKTa peakuu.

KoHTpoJsibHBIE BONIPOCHI

1. UTo moKa3bIBAET CKOPOCTh XUMHUYECKOW PEAKIUN?
2. ChopmynupyiTe 3aKoH nercTByromux macc I'ynbadepra u Baare.
3. Hamuimmre kuHeTUYECKHE YpaBHEHUS CKOPOCTEH MpsIMOli U 0OpaTHOM peakiuii
JUISL  XMMHUYECKOTO Ipolecca:

4NH3(F) + 502(1-)— —= 4NO(F) + 6H20(>K)
4. Kak yuraercs nmpasuio Baat-T'odpda?
5. Yrto moka3pIBaeT TeMIepaTypHbIil KOAhOUIIMEHT Y peakiun’?
6. UTo Takoe «3HEeprus aKTUBALIUN»?
7. Ykaxkure (HakTOphl, OT KOTOPBHIX 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIUU.
8. Kakue peakiiny Ha3bIBAIOTCA KATATUTUYECKUMMU?
9. Yto Takoe karanuzarop? llepeuncinre BUAbI KaTalIn3a.



10. Bo ckonbKO pa3 U3MEHHUTCS CKOPOCTD MPSIMON U OOpaTHOM peakiMii B CUCTEME:

2 CO) + Oy == 2 COyy ecu 00bEM ra30BOi CMECH YMEHBIINUTD B TpH pasza? B
KaKyl0 CTOPOHY CMECTHTCSI paBHOBECHE CHCTEMBbI?

Keiic-3aganue no teme Ne 3 «Ctpoenue aroma. [lepuoauveckuii 3aKoH
u nepuoanueckasi cucrema I. U. Menaeseea

IIpakTnueckas padora mo teme Ne 3: Crpoenune aroma. IIporao3uposanue
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH

eanb 3ansaTHA

1. ITpoBepuTh UMEIOIIKECS Y CTYACHTOB TEOPETHUECKUE 3HAHUS O CTPOECHUU
aToma.

2. HayuuTp onpenensith 4MCIO 3JEMEHTapHBIX YacTHI] B aroMax KaxKoro
AJIIEMEHTA, MPUHAMIEKHOCTh UX K METaJUIaM WJIM HEMETaJUIAM.

3. HayuuTs n3o0Opaxarb CTpoeHHE aToma ¢ rnomoinbio popmyisl Koccens,
ANEKTPOHHOM (HOpMYJIBbI U TpaPUUECKOM IIEKTPOHHOU CXEMBI.

4. TloMOYb NOMYYNUTh MPAKTUYECKUE HABBIKHU OINPEACIICHUS:
- CTEIIEHEW OKHCIIEHUS aTOMOB;
- HanucaHus (OpPMyJ COOTBETCTBYIOIIMX OKCHJOB, THJIPOKCHIIOB, JETY4YHUX
BOJIOPOJHBIX COEAMHEHUH (TIPU UX HAIUYUK);
- XapakTepUCTHK  (U3MYECKUX U XUMHUYECKUX CBOMCTB D3JIEMEHTOB U HX
COCIMHEHUM.

IIpumep. CocTaBbTe 3IEKTPOHHYIO U 3JIEKTPOHHO-TpaPUUecKyto Gpopmyiy
DJIEMEHTAa C TMOPSAAKOBBIM HOMEPOM 24 W [MalTe MOJHYI XapaKTEPUCTUKY
AIIEMEHTA.

Pemenne. 1lo mopsakoBomy HOMEpy 3aKiro4aeM: B aroMe 24 3JIEKTpOHa.
JlaHHBIN 3JIEMEHT - XpOM. DJEKTpoHHas (popMyia UMEeT BUI:

1522522p83s23p°3d°4st

DNEKTPOHHOM (opMyJsie Xpoma COOTBETCTBYET CIEIYIOIIAs SJIEKTPOHHO-
rpaduueckas cxema:

4s
3d
s P T
20 ST N
1s 27T
i v
K L

XapakTepucTuka aToMa Xpoma

1. Cr — merai, d — siieMeHT.

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

XpOM IpOSIBIIAET BOCCTAHOBUTEBHBIE CBOMCTBA.



4.Xpom 00pazyeT KUCIOPOAHBIE COSTMHEHMUS:

Oxcuabl CrO Cry03 CrO;
I'uapokcuasr  Cr(OH), Cr(OH); H,CrO4
HsCrO3; H,Cr,0O-
OCHOBHEBIE aMm(pOTepHBIE KHUCIOTHBIC
CBOMCTBaA CBOMCTBA CBOMCTBA

CTCIICHb OKUCJICHUS YBCIIMUUBACTCA

Ipumep. Kak 3aBUCAT KHUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB W
TUAPOKCHJIOB OT CTENIEHU OKUCIIEHUSI aTOMOB AJIEMEHTOB, UX 00pa3yromux? Kakue
THIPOKCHUIBI Ha3bIBAIOTCS aMoTepHbIMU (aMponuTamu)?

Pemenue. Eciin  2JIeMEHT IPOSBISIET NIEPEMEHHYIO CTEIIEHb OKUCIICHUS U
o0Opa3yeT HECKOJbKO OKCHJIOB U TUAPOKCUIOB, TO C YBEIUYECHUEM CTEIECHU
OKHCJICHUSI CBOMCTBA IMOCIIETHUX MEHSIOTCSI OT OCHOBHBIX 4epe3 amM(oOTepHbIE K
KHUCJIOTHBIM. JTO OOBACHAETCS XapaKTepoM 3JIEKTPOIUTUYECKON IuCCOLMaluu
(nonmzanuu) rugpokcuoB DOH, koTopas B 3aBUCHMOCTH OT CpPaBHUTEIbHOMN
IPOYHOCTH U NoJisipHOCTH cBsA3eil D-O u O-H mMoxeT nporekarsb 1o IByM THUIIAM:

3OH = H+ D0 mno tuny xucnor (II)

Ecimu npounoctu cBszeit O-H u 3-O Oau3ku WU paBHBI, AUCCOLUALINS
THJIPOKCUIa MOXKET oJHOBpeMeHHO npoTekath u 1o (1) u mo (1) tumam. B atom
ciydae peub UaET 00 amMQoTepHBIX dIeKTposMTax (amdoinuTax), Hanmpumep s
Cr(OH)s:

Cr3 + 30H == Cr(OH); = H3CrO3 == 3H" + CrO5*

B kxucnoii cpene amponut nposBIIET OCHOBHOM XapakTep, a B IIETOYHOU
Cpene — KUCIbIM XapaKTep:

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

Hpumep. Hcxons u3 moynoxeHUs 3JIEMEHTA B NEPUOJUYECKONM CUCTEME U
CTPOEHUS €ro aToMa, IaiiTe MOJIHYIO0 XapaKTepUCTUKY MapraHia u oOpoma.

a) COCTaBbTE AJIEKTPOHHBIE M 3JIEKTPOHHO-Tpaduueckue GopMysbl aTOMOB
AIIEMEHTOB;

0) ompenenuTe, K KAKOMY JJICKTPOHHOMY CEMEMCTBY OTHOCSTCS JaHHBIC
AIIEMEHTBHI;

B) ONpEJEINTE BO3MOKHbBIC BaJICHTHBIE COCTOSIHUS;

I') OIIpeNeNuTe BOZMOXKHBIE CTEIIEHU OKUCIIECHUS;

J) HaIMUIIMTE BO3MOXKHBIE BOJOPOJHBIE M KHUCIOPOAHBIE COEAUHEHUS,
ONPEIENNTE UX KUCIOTHO-OCHOBHOM XapakTep.



Mapeaney — d-anement VII-B rpymnmsl, Metasn

+25Mn° 1522522p°%3523p33d°4s?

3d 4s
T M

ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBa JIECKTPOHA,
OCTaJbHBIC BAJICHTHBIC AJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-TI0ypOBHE.
Tepsis 27eKTpOHBI, MapTraHel] IPOSBISET TOJIHKO BOCCTAHOBUTEIIBHBIC CBOMCTBA, UTO
XapaKTepU3yeT ero KaK TUIMUYHBIA METaJl.

Mn o6pa3yeT OKCUIbI U THUIPOKCHU/IBI:

Mn? - 2& —Mn*? MnO — Mn(OH);,
Mn° - 3¢ ->Mn*3 Mn,O3; — Mn(OH)3 (H3Mn03)
Mn° - 48 —Mn* MnO, — Mn(OH),; (HsMnQy)
MnP - 68 —Mn*® MnO; — H,MnO,
Mn° - 78 -Mn*’ Mn,O; — HMnO,
bpom — p-anement VII-A rpynnel, HeMeTal
4s AP
5BI01522522p535230%3d 4s24pS [

Ha BHCIIHCM OSHCPICTUYCCKOM YPOBHC Yy aTOMa 6p0Ma CEMb BAJICHTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET JIEKTPOH, 00pa3ysl OTpHLIATEJIbHbBIN
HNOH:

Bro+ 18 — Br?

[IpuHKMMast 37IEKTPOHBI, aTOM OpoMa MPOSIBISET OKUCIUTEIbHBIE CBONCTBA,
YTO XapakTpU3yeT ero Kak TUMHWYHBIA HemeTaul. bpom oOpasyer nerydee
BOJIOPOJIHOE coeiMHEeHne - OpomoBogopoa HBr.

Tepsist anekTpoHBI, OPOM MPOSBISAET clla0ble BOCCTAHOBUTEIHHBIE CBOMCTBA.
C kucinopoaom Opom 00pa3yeT OKCHIBI U TUIPOKCHIBI KUCIIOTHOTO XapaKkTepa:

Br-1e - Br't  Br,0 — HBroO

Br'-38 - Br*  Br,0;— HBrO,
Br- 5 — Br® Br,Os — HBrO;
Br? - 76 — Br*’ Br,0; — HBrO,

J1J1st ycrienHoro OCBOGHMSI MaTepuraia Mo JaHHOW TeMe 00yJaromuecs
JIOJKEH OTBETUTH HA CJIEAYIOIINE BOIIPOCHI.

KonTpoJibHBIE BONPOCHI

1. JlaiiTe onpeneneHne NOHATUAM: aTOM, XUMUYECKHUM DJIEMEHT.
2. KakoB (¢u3nueckuii CMbICI MOPSIIKOBOTO HOMEpPa XUMHYECKUX 3JIEMEHTOB?



3. Kakue kBaHTOBbIE 4HCIIa XapaKTEPU3YIOT SHEPreTUUYECKOE COCTOSHUE
3JeKTpoHa?

4. YTo Takoe «IHEPTETUUECKUN YPOBEHBY, «IHEPTETUUECKUN TTOLYPOBEHBY?

5. Ilonp3ysce Tabaunamu 2—5, BBIMUIIUTE XaPAKTEPUCTUKHU AIEMEHTOB 3-T0
nepuoja B Tadmmiry Ne 1.

6. Kak omnpeagenuts MAaKCUMAJIbBHOE€ YHCIIO DJEKTPOHOB Ha YpPOBHE,
MOypOBHE?

7. YUem oTinyaercsa «B0o30yKJIEHHOEY» COCTOSIHUE aTOMA OT «HOPMaJIbHOT0»?

8. Chopmymupyiite mpaBmia B. Knedkosckoro.

9. Chopmynupyiite npunnumn [laynu, npaBuno XyHmaa?

10. Jaiite coBpeMeHHYI0O (OPMYIUPOBKY TMEPUOJUYECKOTO  3aKOHA
. . Menneneena.

11. B yem cocTouT (hM3MYECKUN CMBICII HOMEpPA IePHOo/Ia, HOMEpPA TPYIIITHI?

12. Ha 4yem OCHOBaHO pa3ivuue€ B SJICKTPOHHBIX KOHPUTYypalUsX aTOMOB
AJIEMEHTOB IJIaBHBIX U MOOOYHBIX MOATPYIII NEPUOAUYECKON CUCTEMBI?

Tabnuma 1 — XapakTepuCTHKH 3JIEMEHTOB 3-T0 neproja

DJIEMEHT | DIIEMEHTHI 3-TO Meproaa

Na | Mg Al Si P S Cl Ar

Ilokazarennb

1) No snemenTa B
[1co

2) 4YUCJI0 MPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) yncno
AIEKTPOHOB

5) neKTpoHHas
dbopmyna

6) BaJICHTHBIC
AJIEKTPOHBI

7) cTeneHu
OKHUCJICHUS

8) opOuTambHbIIA
pagnyc, HM

9) noreHIMan
HOHM3aILMH, 2B

10) oTHOCHTEIB-
Hasl DJIEKTPOOT-
PHLIATENHLHOCTD




11) bopmyna
OKCHJIa

12) bopmyna
THJIPOKCH]IA

13) xapakrep Ok-
cuaa, THAPOKCH]IA

14) dopmyna
JIETY4ero BOJOPO/I-
HOTO COCIMHCHUSI,
ero XapakTep

[Tocne 3amomHeHus Tabauibl 1, oOBSICHUTE XapakTep U3MEHEHHUH MokaszaTesei 8,
9, 10. Hanumure ypaBHEHHS peakIuid, XapaKTEPHU3YIOIIUE KHUCJIOTHO-OCHOBHBIC
CBOMCTBA T'MJIPOKCHUIOB.

13. Yto Ha3bpIBAaETCSl SHEPTUEH MOHU3AIIUM, PHEPTUEH CPOACTBA K DJICKTPOHY?

14. Yto Takoe OTHOCUTEJIbHAS JICKTPOOTPUIIATEIBHOCTD?

15. Kak u3MeHs€eTCsl XapakTep OKCHJIOB B 3aBUCUMOCTH OT CTEIICHU OKHUCJICHUS
aJIEMEHTAa?

Tabmuna 2 — OpOuTaJIbHBIC PAJMYCHI AaTOMOB

Atom 1s 25 2p Atom |35 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 10.077 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 0,040 0,036

Ne 0,0054 |0,035 0,032

Tabmmua 3 — [loTeHnmabpl HFOHU3AIMI aTOMOB HEKOTOPBIX 2JIEMEHTOB

DeMeHT l1.»8 >, .5 OnemeHT | | .8 PYS?)

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 | 21,56 141,07 [Ca 16,11 | 11,87

Tabmmma 4 — OTHOCHUTEIbHAS AICKTPOOTPHUIIATEIBHOCTD deMeHTOB (0D0)

H-2,1

Li-1 Be-l5 |B2 |C25 |N-30 |0-35 |F-40
Na-0,9 Mg-1,2 | Al-15 |Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-2,0 |Se-24 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 |Fe-2,1 1-2,4
Cs-0,7 Ba-0,9 Pb-1,6
Tabmumna 5 — CpoJcTBO K 3JEKTPOHY 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

I 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-3aganune mo teme Ne 3
«Xumuveckasi cBsi3b. CTpoeHHre MPOCTEHIINX MOJIEKYJD)

Baganue 1. [Ina coequnennmii I, HI, CrCls, PbO,
(HZO)n, CH4
a) YKaXUTe TUIl XUMHUYECKOHN CBSI3U B MOJIEKYJaX;
0) cocTaBbTE AJIEKTPOHHBIE CXEMbI 00pa30BaHUsI MOJIEKYN C KOBAJICHTHOM
cBs3b10. OnpenenuTe BaIEHTHOCTb U CTENEHb OKUCIICHMUS,;
B) N300pa3uTe 3JEKTPOHHBIMH YPaBHEHUSMHU MIPOLIECCHl 00pa3oBaHUs
MOJIEKYJI C MOHHOH CBSI3bIO;
T') YKQXKHUTE TUT THOPUAN3AIIMY YIIIepo/ia B MOJIEKYJIe MeTaHa U’
M300pa3uTe reOMeTPUUECKYIO (POPMY MOJIEKYIIBI, YKAKUTE BaJICHTHBIN YOI
Cdopmyanpyiite, kKak BU CBAA3H BJIHsAET HA CBOMCTBA XMMHU1Y€CKOI0 BellecTBa?

CamocrosiTeibHas padoTa 1o TemMe

3ananme 1. A) Onpenenure TUITBI XUMUYECKHUX CBS3€H B MOJIEKYJIaxX CIEAYIOIINX
coemqunenuii: Sz; SiHa; CI-S=S-Cl; C2Hs; BaO; N2

0) B COeIMHEHUSX C MOHHOH CBSI3bI0 M300pa3uTe MPOLECChl 00pa30BaHMsI HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHMs HOHHOTO BEIECTBA.



B) B COCMHEHMSIX C KOBaJEHTHOM CBS3bI0 COCTAaBbTE 3JIEKTPOHHBIE CXEMbl 00pa30BaHU
MOJIEKYII.

T') MOKaXUTe, KaKue OpOUTAIM aTOMOB IMIPUHUMAIOT Y9acTHE B 00Pa30BAHHUH CBSI3U?

n) Omnpenenute MOJNSIPHbIE U HEMOJSPHBIE CBS3H, G M T - CBSA3M, TUI THUOpHUIM3ALUU
TUOPUAHBIX CBSI3EH.

x) OnpenenuTe BaIECHTHOCTb U CTETIEHb OKUCIICHUS SJIEMEHTOB.

3aganue 2. [Tokaxxute MexaHU3M 00pa30BAHMS:

a) nwona ruapokconus (HzO0)" m3 mona H' u monexynsl H2O, ykakute BaJe€HTHOCTH M
CTETICHh OKMCJICHHS aToMa Kuciopoja. M300pa3ute cxemy mepeKkpbIBaHUsS aTOMHBIX OpOUTaeit
B MOHE THAPOKCOHHUS.

6) nona [Be(OH)s]> u3 momexyn Be(OH): u ruapokcun — monoB (OH), ykaxkure
BaJIeHTHOCTb M CTEIEHb OKHCIIEHHS aTOMOB B TeTparuapokcodepumiare [Be(OH)4]%

3aganue 3. JlaHbl DIEKTPOHHbIE KOH(UIypalMu BaJCHTHBIX JJEKTPOHOB JIBYX
XUMHUYECKHX AJIEMEHTOB:

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

a) OmnpenenuTe SJIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JaHHBIE  JJICKTPOHHBIC
KOH(UTYpaIMK BaJICHTHBIX 3JICKTPOHOB;

6) Harmmmre ¢hopmyity MOJIeKyIbl, 00pa30BaHHONW aTOMaMH STHX 3JIEMEHTOB.

B) OmpenenuTe TUI XUMUYECKOM CBSI3U B ATOM MOJIEKYJE, COCTaBbTE €€ JIJIEKTPOHHYIO
dbopMyny u U300pa3uTe cxemy NepeKphIBaHMs aTOMHBIX OpOUTasIei.

r) YKaXuTe THIT MOJIEKYJIBI.

3aganue 4. CocraBbTe IJEKTPOHHBIE (HOpMYIBI aTOMOB: (Topa, a3oTa, Opoma, kejesa,
HUKEJIS, KJIbLIUA.

BasieHTHBIE AJIEKTPOHBI PACTIPECTUTE IO OPOUTATISIM.

Ornpenenute BO3MOKHBIE BaJICHTHOCTH M CTETICHH OKHCJICHHS 3TUX AJIEMEHTOB.

OOBbsicHHTE, ITOYEeMY BBICIIIAs CTEIICHb OKHCIICHUSI aTOMOB (TOpa, a30Ta, JKejie3a U HUKEJIS
HE COOTBETCTBYET HOMEPY TPYIIIIHI?

3aganue 5. J[aHBI SNEKTPOHHBIE KOH(PHUTYpallMd BaJCHTHBIX SJIEKTPOHOB XMMHUYECKUX
AIIEMEHTOB:

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

a) Omnpenenute dIEMEHTBHI, KOTOPBHIM  COOTBETCTBYIOT  JaHHBIE  DJEKTPOHHBIE
KOH(UTYpAIMK BAJICHTHBIX 3JICKTPOHOB;

6) CocTaBbTe IIEKTPOHHBIE (POPMYIIBI ATOMOB, PACIPENETUTE MIEKTPOHBI IO OPOUTAIISM,
OTIPENIETTUTE BO3MOXKHBIE BAJICHTHOCTH U CTENIEHU OKUCIICHUSI.

B) CoctaBbTe (POPMYIBI OKCHUIOB H THAPOKCHIOB, HA30BUTE WX, YKAKUTE THIIBI CBS3CH
MEXJ1y aTOMaMH B MOJIEKYyJIax.

r) Pacnonoxxure BhICIIE THIPOKCHIBI B MOPSIIKE YBEIMUEHUS KUCIOTHBIX CBOMCTB.

3aganue 6. OnpenenuTe U3MEHEHHE MOIIPHOCTHU CBSI3H B PSAAAX MOJIEKYIL:

a) PHz3; H2S; HCI

0) H20; H2S; H2Se

B) HF; HCI; HBr; HI.

Baganme 7. Pacronoxute npeacrasiennsie mosekynbl: Clo; HoS; HBr; CO; NHs; BeH2 B
nopsiIKe yOBIBaHUSI TIOJIIPHOCTH CBSA3U. Y KAKUTE, B MOJIEKYJIE KaKOTO COCTMHEHHSI UMEET MECTO
sp — rubpuamsanus. CocTaBbTe DJIEKTPOHHYIO (OPMYITy O3TOW MOJIEKYJbI, H300pa3uTe
MEePEeKPhIBAHUE ATOMHBIX OpOUTAJIeH B MOJIEKYJIE, YKAXXKUTE THUIT MOJICKYIIBIL.



KonTpoJsibHbIe BOPOCHI 0 TeMe 3. XuMH4eCKas CBA3b

1. Kakue CcyiiecTByIOT TUIIbI XUMUYECKOU CBSI3U?

2. KakoB MexaHm3m KoBajeHTHOH cBsa3u? Yrto Takoe nimmHa cBsa3u? OT dero
3aBUCUT JyiuHa cBsi3u? Ilodemy mpu oOpa30BaHMM CBS3U BBIACISACTCS dHEPIusi?
Kak 3aBUCHT MPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?

3. 3a cyeT KakoW XMUMHUYECKOU CBS3U 00pa3yroTcst Mosiekysl Bry, HBr, CO,, CO?
OtBer MotuBupyiTe. CocTaBbTe CXE€Mbl OOpa30BAHMS XHMHYECKOW CBS3H B
COCIMHEHMAX C KOBAJICHTHOM CBS3bIO.

4. O0BsicHUTE TOHOPHO-AKLENITOPHBI MEXAHU3M KOBAJEHTHOW CBS3M Ha IpPHUMEpE
obpa3oBanus noHa ruapokconus [HzO]".

5. Uro Ttakoe woHHas cBA3h? Kakumu cBoiicTBaMH 00JIQJalOT COCIUHEHHS C
MOHHBIM THIIOM CBSI3H?

6. B uéM oT/IMuns KOBaJICHTHOM M MOHHOM CBS3CH?

7. BeimuimTe w3 NpejioKeHHOTo psija BEIecTB HOHHBIC coenuneHus: CoHyg, Cas,
O; Mg, Na;S, BaCl,. CocraBbre cxembl 00pa30oBaHKs HOHHOU CBSI3H.

8. [ToueMy B rajoreHu1ax MEJI0YHBIX METAIIOB (POPMHUPYETCSI HOHHAS CBSI3b?

9. B uem CXOACTBO M OTJIHWYME BOJOPOJHOM CBSI3UM OT Jpyrux cmszei? OTBer

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

10. Mo»XHO aM cyuTaTh, YTO BOJOPOJHAsA CBS3b OOpa3yeTcs IO JOHOPHO-
aKIEeNnTOPHOMY MeXaHu3My? OTBET MOTUBHPYUTE.

Keiic-3aganmne mo teme Ne 4
«PacTBOpBI: pacueTHbIH MPAKTHKYM))

ChopmynupyiiTe cjeayomme TMNOHATHA, MNpeacTaBbTe  (POPMYJbHbIE
BbIPAYKEHUA:
MaccoBast 10y1s1 paCTBOPEHHOTO BEIIECTBA, MOJIAPHAS KOHILICHTPALUS, MOJSpHas
KOHIICHTpAIUsl 3KBHUBAJIEHTOB, MOJSJIbHAS KOHIIEHTpAlUsi, TUTP pacTBOpa,
IJIOTHOCTh PacTBOPA, apeoMeTp (Ha3HAUYCHUE), KPUCTATUIOTUIPAT.
3aganme. 1.M3yunre TeopeTUUECKUil MaTepuai no JaHHOW TEME.

2.PemmTe 3amauM BalIero BapUaHTa, OTHOCAIIMECS K HM3y4aeMOM TEME,
CMOTPHUTE UCTOYHUK:

AnekcangpoBa, J.A. Tumodeera M.1O., UHIVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTEHI CTYIAEHTOB I10 XUMHWU: yuebHO-
MeToaudeckoe mocobue/ I.A. Anekcanapora, N.JO. Tumodeera - 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.

U.pdf

IIpumep. Beiuncaure: a) MacCoBYyIO JI0JIF0 BellecTBa (®) B MPOIEHTax; 0)
MOJISIDHYIO ~KOHUEHTpAIMI0O pacTBopa C; B) MOJSPHYIO KOHIEHTPALHUIO
HKBUBAJIEHTOB Cys; T) TUTP pacTBOpa opToochopHO KUCIOTHI, MOTYYEHHOTO MPH


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

pactBopennu 18 T kucnotsl B 282 cM® BOABI, €CIIM IUIOTHOCTH PAacTBOPa PaBHA
1,031 r/m®.

PemeHue: a) WIOTHOCT, BOABI paBHa lr/cM®, mosToMy Macca BOJbI
o6bemMoM 282 cm® paBHa 282 r, Torna Macca NOJy4eHHOrO pacTBopa: 18 + 282 =
300 r u, ciegoBaTeNIbHO,

w%(B) = MB) g o= % = 6%

M, (B)

0) HaxoAUM Maccy lJ1 KMCIOTBI:
m(kucnotel) = p-V =1,031 - 1000 = 1031 r
Brruncisiem maccy KucioThl, coneprkanieiics B 1031t pactBopa:
M(xucromer) = M( pacmsopa) - @

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

MonsipHyI0 KOHIIEHTPAIIMIO PACTBOpPA HAXOJAHUM JEJIECHHEM MACChl KHUCIOTBHI,
cojepkaiieiics B 111 pactBopa Ha moJsapHyto Maccy H3zPOg4 (98 1/ Moinb):

¢ =6 1,86/98 =0,63 monp/a1 nau 0,63 M;

B) HaXxoOuM  MOJSPHYKO  KOHIIGHTpAI[MI0O  SKBHBAJICHTOB  pacTBOpa
(HopManbHOCTB) oOpTOodochopHON KHUCIOTH.. MosipHas Macca 3KBHBAJICHTOB
KHCIOTHI paBHA: M,x(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0OJIb, TO Cyys
=61,86/32,66 = 1,89 H nin 1,89 Mois/m.

I) HaXOJIMM THUTP pacTBOpa: Tak Kak B 1y pactBopa coaepxutcs 61,86 r
kucaotel, To T = 61,86/1000 = 0,06186 r/cm?.

Omnbit. IlpuroroBiieHue pacTBopa XJOpHAA HATPUA C 3aJJaHHOM
MAacCoOBOM J10J1ei

PeakTuBBI: KPUCTATUIMYECKUN XJIOPUJT HATPUSA, TUCTUJIMPOBAHHAS BOJIA.

Boinosinenue padotbl. 1. PaccumTtaiite Macchl XJjiopuja HaTpusi U1 00beM
BOJIbI, HEOOXOaUMBIE I MpuUroToBieHUs 150 T pacTBopa ¢ MaccoBoW poiei
NaCl, pasnoii 0,05.

2. Ha texnoxumuueckux Becax (¢ TouHocThio 0,02 r) ompenenure mMaccy
OrOKCa W B3BEChTE B HEM HAWIEHHYIO MO pacyeTy MacCy XJopuja Hatpus (Mpu
B3BCIIMBAHWU HEOOJIBIITUX HABECOK MCIOJIb3YHTE YaCOBOE CTEKJIIO).

3. OTMepbTe UMIMHAPOM HEOOXOAMMBIH OOBEM AMCTHIIIUPOBAHHOW BOJBI.
Hagecky conu nepeHecute B cTakaHYMK eMKocThio 200 mit. Bo nzbexanue norepb
cojiu 0OMOMTe OIOKC U3 MPOMBIBAJIKK HaJ CTakaHOM BoAou. OcTaBIIyrOCs BOIY B
HWIMHIPE MEPETCUTE B CTaKaH IO CTEKJISTHHOM Tajiouke. PacTBop mepemerante
JI0 TIOJIHOTO PACTBOPEHUSI KPUCTAJIIIOB COJIU.

4. W3MepbTe IUIOTHOCTH MPUTOTOBICHHOTO PacTBOpa apeomempom B
UWJIMHIpE, B KOTOPBIA MEpeHecuTe wuccienyeMblii pactBop. C 3Toil LEnblO0 B
LHUJIMHAP, 3al0JHEHHBIN, IPUMEPHO Ha ¥4 MCCIEAYEMBIM PAacTBOPOM, OCTOPOKHO



NOTPY3UTE APEOMETP, HE BBIMYCKas €ro U3 PyK 0 TeX IMOp, MOKa HE YyOeIAUTeCh,
YTO apEOMETp IUIABAET.

ApeoMeTp 0JKEH HaXOJIUThCSA B LEHTPE LWIMHIpA U HU B KOEM CiIydae He
KacaTbCs CTEHOK WJIM ObITh ONM3KO K HHMM, TaK KaK M3-3a MEHHCKA IOKa3aHUSA
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, 4YTOOBI apeoMeTp Kacajcs [JHa
nuHApa. OTcYeT Npou3BEAUTE MO JEICHUSAM IIKAIbl apeoMeTpa, Ha YPOBHE
BEPXHET0 Kpasi MEHUCKA JKUJKOCTH.

5. Ilo cooTBeTcTByMOIIEH Ta0IMIIE CIPAaBOYHHKA HAWJINWTE KOHLEHTPALHMIO
pactBopa. Ecniu B Tabnurie HeT 1UQpbI, TOUHO OTBEYAIOIIEH OTCYETY MO IIKaye
apeoMeTpa, TO  KOHUEHTPALMI0  PAacTBOPEHHOIO  BEIIECTBA  BBIYMCIIUTE
UHMeEpPNoOaUposanuem 1o AByM ONMMKaNIINM BeJIMYMHAM.

Takasg WHTEpHOJSALUMS MOMKET NPUMEHATHCS TOJIBKO B TOM cllydae, KOrza
pPacTBOPHI HE OYEHb KOHLIEHTPUPOBAHHBIE.

JUis o4eHb KOHLEHTPHUPOBAHHBIX PAcTBOPOB CIEAYEeT MOJb30BaThCs Oolee
OJIpOOHBIMU TAOIUIIAMH, C MEHBIIIMMH UHTEPBaJIaMU B 3HAYEHUSIX TUIOTHOCTH.

3anuce maHHbIX ombiTa. 1. Bce pacuersl M pe3ynabTaThl B3BELIMBAHUS
3alUIINTE B JJAOOPATOpHBIN KypHal. 2. Bpl4ucINTE MOJSPHOCTH U MOJISIPHYIO
KOHIIEHTPALUIO SKBUBAJIEHTOB (HOPMaJIbHOCTH) MOJYYEHHOT'O PacTBOPA.

Ta6nuna — ILIOTHOCTH PACTBOPOB XJIOPUIA HATPUS PA3IMYHON KOHIeHTpamuu 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 -

KounrpouabHsbie Bonpocsl mo teme Ne 4 PacrBopsbi. Crioco0bl
BbIPAKEHHS COCTABa PACTBOPOB

. Kakue cucteMbl Ha3bIBalOTCSI paCTBOPAMMU?

. UTO 03HA4aIOT MOHATHS: UACATbHBIN pAaCTBOP, PE€AJbHBIN PacTBOP?

. UTO Takoe «KpUCTAIIIOTUAPAT»H?

. UTO Takoe HaCBIIIEHHBIN pacTBOP, HEHACHIICHHBIN, TEPECHIIICHHBII?

. Kakue pacTBopbI Ha3bIBatoTCsl pa30aBIEHHBIMHU, KOHIICHTPUPOBAHHBIMU?
. UTO moka3bIBaeT MaccoBas J10Js1 PACTBOPEHHOTO BellecTBa?

. UTo moka3pIBaeT MOJISIpHAS] KOHIIEHTPALIMS PACTBOPEHHOTO BEIIECTBA?

. UTo moka3pIBa€T MOJISIPHAST KOHIIEHTPALMs SKBUBAJIECHTOB?

. UTo moka3pIBaeT MOJISIIIbHASL KOHIEHTPpALUsA?

0. Yto moka3bIBa€T TUTP pacTBOpa’?

— O 001N Nk~ W~



KonTpoabHbie Bonpocsk! o Teme Ne 4 Jluccoumanusi BOAbI.
Boaopoanblii mokasareb, ero onpeaejieHue

[EEN

. TuppokcuibHBII MoOKa3aTenb BoAbl paBeH 9. Kakyro peakuuio cpeibl MMeeT
Bojga?

2. KoHLEeHTpayss HOHOB BOAOpoAa B pacteope pasHa 9,610 mons/nm3. Uemy
PaBeH BOJOPOIHBIN MOKa3aTelb pacTBOpa?

. KoHuenrpauus rugpokcua-uoHoB B pactsope paBHa 6-107° moms/mve. Uemy
PaBeH BOJOPOIHBIN MOKa3aTelb pacTBopa?

(O8]

4. Kakas KOHIIEHTpaI|s HOHOB BOJIOPOJia B pacTBope, eciii PH pasen 3.25?

e

KakoBo ycTpoHCTBO W MPHUHIUIT JCUCTBUS HWHIUKATOPHBIX DSJICKTPOJIOB U
AIIEKTPOJOB CPaBHEHUS?

6. B ueM cytp pH-meTpudeckoro Meroja omnpeeneHruss BEJIMUYUHBI BOJIOPOIHOTO

MMOKa3aTeist?

3

. Uemy paBHa xoHreHTpaius nonoB H* u OH B pactBope, pH xoToporo paBex
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

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

PeakTuBbl: pacTBOp XJIOpHaa Maraus | H., pacTBOp TMApPOKcHIA HAaTpus 1
H., PAaCTBOP COJISIHOW KUCJOTHI | H.

BoinoJsiHenue onbiTa. B ABe npoOupku BHecute 1o 5-6 karnenb 1 H pactBopa
XJiopuaa Marius U J00aBbTe B KAKIYIO MO 5-6 kamenb [H. pacTBOpa TMAPOKCHIA
HaTpHsl.

B nepByto npoOupky k ocaaky nodassTe 8-10 kamens 1 H pacTBopa COJSTHOM
KHCJIOTHI, a B Apyryto 8-10 kanenb | H pacTBOpa ruJipoKkcua HaTpUs.

3aganme. 3anuch JAaHHLIX ONBITA

1) Kakue mnpusnaku peakiuii Bbl HaOmomaere? B kakom ciydae
Ha0JII0/1aeTCsl paCTBOPEHUE OcaiKa?

2) Hanmumwmre MoJeKyyspHbIE U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKIUU:

MOJIYYEHUS THIPOKCHIA MarHUS;

TMJIPOKCHU/Ia MAarHusl C COJITHOM KUCIIOTOM,

TUAPOKCHJIA MAarHUSl C TUIAPOKCUIOM HATPHSI.

Kaxkas peakuust He nmpoTekaer?

3) KakoB xapaktep JuccOlMallMM THAPOKCHUIA MarHus? 3anuimTe
ypaBHEHUE AUCCOLMAIUYU THAPOKCHUIA MarHus.

Omnpbit 2. ITosryyeHune U CBOMCTBA TNAPOKCHIA IMHKA
Boinosinenue omnbita. B 1aBe mpoOupku BHecuTe mo 5-6 kamens 0,5 H



pactBopa cynb(dara HMHKa U 100aBbT€ B KaXKAYI0 MO 2 Kamid 2 H pacTBOpa
TUAPOKCUJA HATpPUs A0 MOMEHTa 0Opa3oBaHUsl ocaika. B mepByro mpoOupky K
OCaJIky J00aBbT€ MO KaIusIM 2 H PacTBOpP XJOPOBOJOPOJHOW KHUCIOTHI 10
pacTBOPEHHMS 0CajiKa, a B APYTYI0 — U30BITOK 2 H paCTBOPA TUAPOKCHIA HATPHUS JI0
MOJIHOTO PAaCTBOPEHUS OCAKA.

3ananue. 3anuch JAHHBIX ONbITA.

1) Kaxue npusnaku peakuuii Ber Habmromaere?

2) Hanuiure MOJIEKYJISPHBIE 1 HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIHA.

3) KakoB xapakrep aucconuayy rupokcua uHka? 3anuiimure ypaBHeHHUe
JUCCOIMAIMU THIPOKCUA [IUHKA.

OmnebIT 3. Bausinue coJ1M ¢j1a00i KHCJI0THI HA JTHCCOIHAIIMIO DTOH KHCJIOTHI

BoinosiHenue ombiTa. B n1Be mpobupku BHecutre mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OAHY KaILIIO
WHJIMKaTOpa METHJIOBOTO OpaHkeBoro. OpHy NpoOUPKY C YKCYCHOM KHUCIOTOM
OCTaBbTE B KAa4eCTBE KOHTPOJIBHOW, a B JPYTylH0 BHECUTE 3-4 MUKpPOILIIATEI
KPUCTAJUIOB alleTaTa HaTpHs U EpEMENIANTE PACTBOP CTEKIISITHHOM NaJl0YKOM.

3ananue. 3anuch JaHHBIX ONbITA.

1)Kakue npusnaku peakuuii Bor HaOmonaere?

2)Hanummure MOJEKYJISIPHbIE U MOHHO-MOJIEKYJIIPHBIE YPABHEHHSI PEaKIUil.

3) Cdopmynupyiite BBIBOABI O BIUSHUU COJIM CIA00OM KHCJIOTHI Ha

JIACCOIUAIINIO DTOU KUCJIOTEL.
OmnbIT 4. Biausinue coJid ¢J1adoro 0CHOBaHHMS HAa JUCCOLMALMIO 3TOTO
OCHOBAHMUS

Boimosinenue ombiTa. B n1Be nmpoOGupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa aMMHaka. B kaxayro mnpoOupky npuOaBbTe€ OJHY KaIlll0 pPacTBOpa
uHaukaropa ¢enondranenHa. OgHy TpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTABHTE B
KayecTBE KOHTPOJIbHOM, a B ApPyryro Jgo0aBbTe 3-4 MHKpOIINATEsl KPUCTAIIOB
XJIOpHUJIa aMMOHMS U NIEPEMEIIANTE PACTBOP CTEKIIIHHOM MATIOYKOM.

3aganue. 3anuchb JaHHBIX ONBITA.

1) Kakue npuznaku peakuuii Bel Habmonaere?

2) Hanummte MoJeKyJIspHbIE U MOHHO-MOJIEKYJIIPHbIE YPABHEHUS PEaKIUi.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJUM CJIa0OTO OCHOBAaHHUSI Ha
JUCCOLIALIIO STOTO OCHOBAHUS.

KontpouabHbie Bonpocskl mo TeMe Ne 4 PacTBOpbBI 3JIeKTPOJINTOB, HX CBOMCTBA

1. Kakue BemecTBa Ha3bIBAKOTCS JIEKTPOIUTAMH, HEIJIEKTPOIUTAMHU?

2. Yto Takoe «MoH»?

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



4. Kakoli mpoliecc Ha3bIBaeTCs AUCCOUUannen?

5. YTo noka3bIBaeT CTENEHb ANEKTPOIUTUUECKOHN nucconuanuu’?

6. Kakue (hakTopsl BIUSIOT HA CTENEHb 3JIEKTPOIUTHUECKONM TUCCOIHAIIN?
7. YTo moKa3bIBa€T KOHCTAHTA AJIEKTPOIUTHUECKON nuccoruanum’?

8. OT Kakux (PaKTOPOB 3aBUCUT KOHCTAHTA JICKTPOJIUTHUECKONU JUCCOLIHAIIU?
9. [IpuBenuTe ypaBHEeHHE 3aKOHa pa3daBieHuss OcTBaIbaa.

10. Kak guccouMupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBenuTe NpUMEPBHI.

11. Yemy paBen pOH 0,0001H pacTBOopa yKCyCHOU KHCIIOTBI, €CJIU CTENEHB
nuccouuanuu pasua 10%?

12. Yemy pasen pH 0,01 1 pactBopa NHsOH, cuutas crenens aucconmamnum
paBHoii 0,17

Keiic-3aganue no teme Ne 4 «KomijiekcooOpa3oBaHue B BOJHbIX
pacTBopax»
OnpIT. Ilo1yuyeHue U HcCJIeT0OBaHNE KOMIIJIEKCHOTO COeITMHEHUS
cyiab(para Terpaammunomenu (11)

PeakTuBbl: pacTtBop cyinbdarta meau 1 H., pactBop xyopuzaa Gapust 1 H.,
0JIOBO METAJIINYECKOE, KOHIIEHTPUPOBAHHBIN PACTBOP aMMHaKa
[Tomectute B 2 mpoOupku no 10 kamens pacTBopa cyibdata Meau H

n00aBbTE B OAHY M3 HHUX 2 KaljM XJjopujaa Oapus, BO BTOPYIO — BHECHUTE
KyCOY€K I'PaHyJIMPOBAHHOIO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHUWE MEIH: JJIsl 3TOr0 BO3BMHUTE B JBE
npobupku no 5-6 kamenpb cyiabdara Mmeau U 106aBbTe U30BITOK 25 % pacTBopa
aMMUaKa J0 MOJHOTO pacCTBOPEHUS, BBINABIIETO BHAYAJIE OCAJIKA.

B npoOupku ¢ KOMIUIEKCHOW COJIbIO J00aBbTE: B OJHY M3 HHUX 2 KaIlid
xjopua 6apusi, BO BTOPYIO — BHECUTE KyCOUYEK TPaHyJIMPOBAHHOTO OJIOBA.

3ananue. 3anuch JAHHBIX ONBITA.

1) Kakue uameHenus B nmpoOupkax B xojie onbiTa Bel HaOmomaete?

2) CocTaBbT€ YpaBHEHUS OCYIIECCTBUBIIUXCS PEAKIIUM MEXKy BEIIECTBAMMU:

cysibhaToM MeIu U XJI0puaom Oapus,

cyJib(aToM MeIU U OJIOBOM,

cyibdartoM MeaM U aMMHAaKOM C OOpa30BaHUEM KOMILIEKCHOTO
COEMHEHHUS

cysb($aToM TETpaMMHUHMENU U XJIOPUAOM Oapusi,

CyJb(haToM TETPAMMHUHMEIU U OJIOBOM.

3) Kakast u3 BbllIeyKka3aHHbBIX peakiuil He npoTekaeT? [louemy?

4) OOBsicHUTE, B YeM pa3Inyusi B XHMHUYECKHX CBONCTBAaX MPOCTOU H
KOMITJIEKCHOU COJINA?

5) Haiite MonHyH XapaKTEpUCTHKY KOMILIEKCHOTO COEIWHEHHS, yKazaB —
BHYTPCHHIOIO W BHENIHIOW cdeprl, KOMIUIEKCOOOpa3oBarenb, JIUTaH/IbI,
KOOPJAMHALMOHHOE YUCJIO.

6) YuuThIBas, 4TO JaHHBIC MO MOJSPHOHN JIEKTPONPOBOIHOCTH PACTBOPA
KOMILJIEKCHOTO COEAMHEHMS] YKa3blBAIOT Ha JUCCOLIMALIMIO €ro Ha 2 HOHa,



HAIIMIIUTE €r0 YPABHEHUE IEKTPOIUTHYECKON TUCCOUALUY.

7) Ha ocHOBaHMM TPOBEACHHBIX OIBITOB CHOPMYIUPYUTE BBIBOI: KaKHe
MOHBI KOMIUIEKCHOTO COEIMHEHUS — BHYTPEHHEW WM BHEIIHEW cdepbl MOTYT
BCTyNaTh B Peakllud HOHHOTO oOMeHa?

KonTpoabnsbie Bonmpocskl mo Teme Ne 4 KomiuiekcooopazoBanue
B BOJHBIX PacTBOpax
1. Kakne coeqnHEHNS HA3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VKaxuTe KOMIUIEKCOOOpa30oBaTelib, ONMPEACIUTE €r0 CTENEeHb OKHCICHUS U
KOOpJMHAIIMOHHOE YK cIIo B KoMmIuiekcHOM coenuHeHnn: Ks[Fe(CN)g.
3. Kakoe cTtpoeHne nMeeT BHYTPEHHsISI c(pepa KOMIUIEKCHOTO COSTUHEHHUS.
4. Yto noka3bpIBa€T KOOPAMHAIIMOHHOE YMCJIO KOMIUIEKCOOOpa3oBartes?
3. Ot KaKuX (dhakTOpOB 3aBUCUT KOOPAVMHAIMOHHOE YHUCIIO
KOMILJIEKcOooOpa3zoBaress?
6. Onpenenute 3apsan kommiekcHoro uoHa [Al*3Fg] u cocrassre aBE (QOPMYIBI
KOMILUIEKCHBIX COCIMHEHUM C JaHHBIM HOHOM.
7. Kak 1uccolMupyrOT KOMIUIEKCHBIE COETMHEHUS?
8. UTo xapakTepu3yeT KOHCTAHTa HECTOMKOCTH KOMILIEKCHOTO HOHA?
9. Hamummure ypaBHenue aucconumaiuu coenuHenus K[SbCls] u Beipaxenue
KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOT'O HOHA.

10. AgOH — ruagpokcua, KOTOpbIi He cymecTtByeT. Mcxoas w3 CcTpoeHHs
KOMITJIEKCHOTO ~ THAPOKCHIA [AQ(NH3)2]JOH  o0BsicHuTe ero  OOJBIIIYIO
YCTOWYHUBOCT.

Keiic-3apanue mo reme Ne 5 «I'uapoJius cosein»

OmnpiT. TunbI rUApoaN3a coJiei

PeakTuBbl: pactBop cynbdata amomunus 0,5 H., pacTBOp XJOpuaa HATPUS
0,5 H., KPUCTALTUYECKUN CYTbMOUT HATPHs, KPUCTAJUTMUECKUI KapOOHAT HATpHS,
JUCTWIIMPOBAHHAS BOJA.

CHayasia MPUTOTOBBTE PACTBOPHI KapOoHaTa U Cyjib(puUTa HATPUSA, IJIS YETrO
BHEeCHUTe MO | mmaTtento coied B OTAENbHBbIE MPOOMPKH H 1100aBbTe S5 MII
JTUCTUJUTMPOBAHHON BOJIbI, TIIATEIHLHO BCTPSIXHUTE.

B 5 npobupoxk nanelite no 10 xanens: B 1-10 - TUCTUIUTMPOBAHHOM BOJIBI, BO 2-
0 — pacTBopa cyib(aTa allOMUHUS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIopuJa HaTpus, B 5-10 — 5 Karelb KapOoHaTa HATpUsl U 5 Kanens cylibhaTa
amoMuHus. B kaxayl0o TMpoOMpPKY TIOJNOXKUTh IO KYCOUKY YHHUBEPCATLHOU
WH/IMKaTOPHOM Oymarmu.

3aganuda. 3anuch JAaHHBIX OIBITA.

1) CpaBHuTe OKpacKy OymMard B pacTBOpax COJICH C €€ OKPAacKOW Ha IIKaye
3HaueHui pH. [10 n3MEHEHUIO0 OKPACKH ClIeJIaliTe BBIBOJL O PEAKIIMU CPEJIbI B PACTBOPE
KQKJIOU COJIN.

2) Kakue n3meHenust HabmoaaroTes B 5-i mpoOupke? Kakoe BerecTBo BhINaio B
BHUJIC OCAJIKA, ¥ KAKOE BBIJICITMIIOCH B BUJIC ITy3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHUS peaklMii B MOJIEKYJISPHOM M HOHHO-MOJIEKYJIIPHOM



BUJIE:
TUPOJU3a Cyab(ar aFOMUHMS,
TUJPOJIN3a CyIb(pUTa HATPUS,
TUPOJIN3a XJIOPHU/IA HATPUS,
00pazoBaHus U TUAPOIM3a KapOOHATa ATFOMUHUSL.
Kakas peaxist He mpoTeKaeT?
4) 3anonHuTe TaONIMILy, YKa3aB CBEJICHUS O TUIIAX TUAPOIIH3a

Conb 00pa3oBaHHas [Ipumep pH Oxpacka
conmu YHHBEpC.
UHIMK.

CunbHBIM ocHOBaHueM | Ca0oi KMCITOTOM
CnabeiM ocHoBaHreM | CHIILHOM KHCIIOTOM
C11abbIM OCHOBaHHEM Cnaboi KMCIIOTOH

CunbHbM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KonTpoabHsbie Bonpocskl mo teme Ne S I'mapoaus coJieit

1. Hamumwmre MOJIEKYJSIpHBIE W HWOHHO-MOJICKYJISIDHBIE YPABHEHHSI pEaKUun
TUAPONIHM3a COJIel: KapOoHaTa HATPUS, XJIOPUIA MATHUS, CUIIMKATA KaJIUS.

2. Yro mnokasbiBaeT cTeneHb rugapoiusa’? Kakue (akTopbl BIUSIOT Ha CTENEHb
ruaposmnsa’?

3. Kak B3anMOCBsA3aHbl KOHCTAHTA U CTENEHb TUAPOJIn3a’

4. Boauble pacTBOpbI kKakux u3 npuBeaeHHbIX coieli: Na,COs; NaNOy; BaS;
ZnCl; wumeror pH >7 ? OTBeT moaTBepauTe.

5. Boaubie pactBopsl kKakux coiieii: CuBry; Pb(NOs),; Mg(NOs),; NH4Cl umeror
pH<7 ? OTBeT noaTBEpAUTE.

6. Kakyto cpeny umeroT Bogubie pactBopsl coieii: NagPO4; NH4NO3; AlCI;?
7/.Hanuimute MOJIEKYJISIpHbIE W HMOHHO-MOJIEKYJISIDHBIE YpaBHEHUS peakIui
rUApou3a cojiei: cyabduaa 6apusi, pocdara HaTpuUs, HUTpATa CBUHIIA.

8. Kak BiusieT yBenmuueHne TeMIepaTyphbl pacTBOpa Ha CTENEHb THAPOIu3a’?

9.Kak cMmecTuTcsi paBHOBECHE pEaKkIMU THUAPOJIM3Aa CONM aleTaTa HaTpws MpH

J00aBICHUH XJIOPOBOJAOPOIHON KUCTIOTHI K €€ pacTBOPY?
10.IToueMy mpu cMeLIMBaHUK PACTBOPOB Cyib(oaa HaTpus u xyopuaa xpoma (I11)
obpasyercs rugpokcu xpoma (11)?

KecTkoCcTh BOABI
Enununein m3mepenuss xectkoctu (OK) Boael B cucreme CU  sBnsercs MossipHas
KOHIeHTpanus dkBuBateHToB (Coi) B pacuere Ha 1 M3 pactBOpa.  PasMepHOCTb KECTKOCTH
[MOJ'H: 3KB/M3] HJIN YUCJICHHO paBHAsA €l BEIIUUYMHA C HpHHHTOﬁ PasSMEPHOCTBIO B XUMHUU [MMOJ'IB
3KB/,Z[M3]; IIOCJICAHASA ABJIAJIACH OCHOBOI HU3MEPCHUA KECCTKOCTH BOJBI B Poccun 0 2005 roaga.

HoBas enuHuiia u3MepeHus KeCTKOCTH BoJbI B Poccum — 310 rpanyc kectkoct (°XK).
OnauH rpanyc xectkoctu paseH 20,04 mr Ca®* wm 12,15 mr Mg2+ B 1 am® BOJIBI, T. €. YUCJICHHO
rpaayc >KECTKOCTH COOTBETCTBYET | MMOJIb oke/mm°.



[To 3HavyeHWio OOmIEH IKECTKOCTH TPHUPOIHBIX BOJ YCTAHOBJIEHA CIIEAYIOIIas
KJIaCCI/I(I)I/IKaHI/IHZ

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

°)K =1,5— 3,0 MMoib 5x6/ IM° — cpennsis,

°% = 3,0 — 6,0 MMOJIb 2x6/ IM° — TOBBIIICHHAS,

°%K = 6,0 — 12,0 MMOIIB 5K8/ IM° — BBICOKAA,

K > 12 MMOJIb 9k6/ IM° — OYECHB BBICOKAS KECTKOCTb.

Obmas xectkocTh (“XKoow) U BpeMeHHAs KeCTKOCTh BOAbI (XKsp) ompenensrores myTem

TUTPOBAHMS MPOOBI BOJbI PACTBOPAMU TOYHO HM3BECTHOW KOHIEHTpanuH, a moctosHHast (Kuocr)
pPacCcUMTHIBACTCA MO Pa3HHULIE MEX]TY 001IeH 1 BpEeMEHHOM KeCTKOCThIO

Kroct = 2K - XKsp.

Meton ompeneneHuss OOIIeH JKECTKOCTH OCHOBaH Ha OOpa3oBaHHHM IMPOYHOTO
KOMIUIEKCHOTO coelMHEeHHs TpwioHa b wumum  kommuiekcona Il (nBynatpueBas coib
THIIEHAUAMUHTETpayKcycHOU kuciaotel — DTA)

HOOC - CH: CH2 - COONa
AN /

N-CH,-CH2-N

NaOOC —CH: CH, - COOH
Komnnerxcon 11

¢ noHamu Kaneius Ca®* u marams Mg?* (xenaTHOro MeTanIKOMILIEKca) B menodHoi cpeae (PH
=10).




Pucynok — IIpoctpancTBenHOE
CTpOEHHE KOMILJIEKCOHATa

Cpena co3maercsi myTeM J00aBJIeHMs aMMHUAayHOTO OyQepHOro pactBopa
NH;,OH + NH4ClI. [Tpu peakiuy noHBI BOAOPOIa 3aMEIIAlOTCS Ha MOHBI KaJIbIUS U
MarHusl.

NHauKaTopoM CIIyKUT OOBIYHO XpoMoreH 4epHbl crneruanbHbii ET-00,
obpasyromuii ¢ monamu Ca** u Mg?* pacTBOpUMBIE KOMILIEKCH BUHHO-KPaCHOTO
I[BETA:

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

BunHO-KpacHbIi BuHHO-KpacHbIi

KoHcTaHTBI yCTOMYMBOCTH ATHUX KOMILJIEKCOB PaBHBI COOTBETCTBEHHO
2,6:105 u 1-10°. Ho KOHCTaHTBl ycTOWYMBOCTH KomiuiekcoB Ca?* m Mg?" ¢
xommiekconoM Il ropaszno 6omnsme (3,7-107 u 5-108). ITosToMy Ipu THTPOBaHHMU
KOMIUIEKCHI META/VIOB C HWHIAUKATOPOM pa3pylialoTcsa W o0pasyroTcs Ooliee
MpOoYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (mpu pH=10).

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

BunHO-KpacHbIit Tosyboii

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

BunHo-KpacHbIi Tomy6oii

B 5>KkBUBaJICHTHOM TOYKE BWHHO-KpPAaCHAas OKpacka pacTBOpa CMEHSAETCS
roJiyooi BCIEACTBUE HAKOTIJICHUSI aHUOHOB UHIMKATOPAa.

HeoOxonumyro miis  ompeesieHUss aMMOHUMHYIO OydepHyro cmech
MPUTOTABIUBAIOT B MepHOU koyioe BMecTuMmocThio 1000 mui, cmemmBas 100 mi
pactBopa xjopuna ammoHus ¢ maccoBoit nosieit NH4Cl 20 % co 100 M pacTBOpa
amMmmMuaka ¢ wmaccoBoir qoneir  NHs 20 % wu poBoas oOBeM cMecu
JUCTUTUPOBAHHOM BOJION 10 MeTKH. OOBIYHO IPUPOIHYIO Boay TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa |ll. PacTtBop mnpuroraBnuMBarOT M3 TOYHOW HABECKU
XUMUYECKM YHUCTOTO INpemnapara, y4duTbiBas, u4To ¢Gopmyina komiuiekcoHa I
NayC1oH1408N22H,0, a monsipHass Macca SKBHBAJIECHTOB €ro B JaHHOW pEaKIUH
paBHa MOJIOBUHE MOJIApHOM Macchl (Z = 2). MHorma KOHIEHTpaLMI pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT mno 0,05 H pactBopy cyinbdara MarHus
MgSQO,-7H,0, mpurotoneHHoMy u3 prkcanaa (UM MO XJIOPUAY KaJIbIIHS).



Keiic-3aganue mo teme Ne 4
«Omnpenenenue o0mel KeCTKOCTH BOAbI KOMILIEKCOHOMETPUYECKUM
TUTPOBAHUEM»

OO0opyn0BaHHe H PEAKTHBBI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 i, yKperuieHHast B mTatuBe; GpapopoBelii CTaKaHYUK /JIs CIIUBA;
pactBop KomruiekcoHa |ll; OydepHbIil pacTBOp; XpOMOIreH YepHBIN crenuaibHbINA
ET-00 (uagukaTop).

Buvinonnenue ananuza. llpexne, dem BOCIIOIB30BAThCS OIOPETKOM, €€
BBEIMOITE, MOOMBAsCh, YTOOBI KUAKOCTh CTEKJIA CO CTEHOK pPaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOpPETKYy TpU pas3a OMOJIOCHUTE PabOYuM pacTBOPOM,
KOTOpBIM Oynere TUTpoBarh (pactBopoM komruiekcoHa Il1). C moMorsio BOpOHKH
OIOPETKY HAIlOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JEJIEHUS, 3aI0JHUTE OTTSAHYTYIO
TpYOKy («HOCHK»), cielisd, 4ToObl B HEll He ocTaBasioch Bo3ayxa. [locime aToro
00s13aTeNIbHO yOepUTEe BOPOHKY M YCTaHOBUTE pPacTBOpP Ha HYJEBOE JesieHue (Io
HIDKHEMY MEHUCKY).

BrlnonHsis THTpoBaHue, CeyeT coOMoaaTh CIeAYIOMNEe MPaBuia.

1. Kaxxnoe TUTpOBaHKHE HAYMHAIOT C HYJIEBOTO JICJICHHS IIKaJbl, TAK KaK MpPH
HTOM KOMIIEHCUPYIOTCS MOTPENTHOCTH KaTMOPOBKU OIOPETKH.

2. TurpoBaHue MPOBOASAT HE O4YEHb OBICTPO (3—4 KaIliu B CEKyH]y), MHaYe
pacTBOp HE OyET BOBPEMS CTEKATh CO CTEHOK U OTCUET OKAXKETCSI HEBEPHBIM.

3. O0beM pacxoqyeMoro Ha TUTPOBAHHUE pPAacTBOpa HE JOJKEH IPEBBIIIATH
€MKOCTH OJJHOI OropeTku. OTcyeT 00beMa Mocae BTOPUYHOTO HAMOIHEHUS! CUIIBHO
CHU)KAET TOUHOCTh ONPENIETICHUS.

X00 onpedenenusn. B THIATENBHO BBIMBITYIO KOJOY Il TUTPOBAHHUS
oTMepbTe nmneTkoii Mopa 100,0 cm® mccinenyemoit Bomel M npuieiite 5 cm®
aMMOHUITHOM OydepHoit cmecu. Buecute Ha koHie mmarens ~20—30 Mmr cyxoi
CMECH MHAMKATOPA C XJOPUIOM HATpHUs JI0 MOSBICHUS XOPOUIO 3aMETHOM, HO HE
O4YE€Hb TEMHOM BUHHO-KPACHOW OKPACKH.

TurpoBanme. [IpubasnsiiTe Mo KamisiM KOMIUIEKCOH K BOJIE€ MEJJIEHHO,
MOCTOSTHHO BCTpsSIXMBasi KoJIOy C BOJIOM, HaOromas 3a OKpackoW pacTBopa.
TutpyiiTe 10 nepexoaa OKpacKy U3 BUHHO-KPACHOM B TOIYyOYyIO0 OKPacKy OT OJHOM
JUIIHEeN Kamu TutpaHTa. JlanHble 3aHecute B Tabmuily. [loBropute TUTpOBaHUE
2-3 pa3a U HU3 CXOHAUIMXCS OTCYETOB BO3BMHUTE CPEIHEE 3HAUYECHHE. 3aHECUTE

JTAHHBIC 110 TUTPOBAHUIO B TAOIUITY

Ta6muia — JlaHHBIE TUTPOBAHUS

3

Ne i/t VB, cM V1, em® CT, MOJTB/TM®

1 100
2 100 0,05
3 100




Vi+ VotV
3

Vr(cp) =

O6uryro sxecTkocTh Boasl (Ca2* u Mg?* ma 1 1) BeluncauTe o Gpopmyie:
Cr Vr -1000
X{ — TvT
VB

rae  Cr— MossipHasi KOHIIEHTpalLKs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa 11;

,  MMoib/aM° mm K

V1 — cpennuii o0beM paboyero pacTBopa KOMIUIEKCOHA, 3aTpauyeHHBIA Ha
TUTPOBAHHE, CM°;
Vg — 00BEM BOJIBI, B3ATHIN IS OIPENEICHUS KECTKOCTH, CM .
1000 — koa¢dunuenT nepecyera Ha 1 v,
CpaBHuTe pe3yabTaThl pacyera ¢ JAaHHBIMH TaOJUIbI TOKa3aTesieil

Ka4ecTBa BOJA U c/eJIaiiTe BbIBO/ 0 KeCTKOCTH UCCJIelyeMOH BObI.
KonTpoubHbie Bonpocskl mo Teme Ne 5 ZKeCcTKOCTh NPUPOAHBIX BOJX

1. Kakue conu 00yClIOBIUBAIOT K€CTKOCTh BOJIbI?

2. Yemy paBHa XecTKOCTb Boiabl, B 10 1 kortopou coxepxurcs 4,08 r
KaJabIua?

3. B Kakux eauHULAx H3MepSAeTCs KECTKOCTh? YeMy paBHa KECTKOCTh
MSTKOM BOJIbI, )K€CTKOM, OUE€Hb KECTKOM?

4. Y1o moHUMAETCS I101 OOIIEN KECTKOCTHIO BOIBI?

5. Hanuuuem, KakuxX HMOHOB OINPEAEISETCS BPEMEHHAs W MOCTOSIHHAS BUBI
KECTKOCTH?

6. Kak MOXHO yMEHBIIUTH coaepxkaHue colied xectkoctu? Ilpuenure
COOTBETCTBYIOIIUE YPABHEHUS PEAKIIUN YMSITUCHUS BOJBI.

7. B uem cyTh HOHOOOMEHHOTO CIIOC00a YMSITUCHHUS BOBI?

8. Ha uyem ocnoBan wmetox kommiekcoHoMmeTpun? Iloyemy ero wuHaue
HA3bIBAIOT Xeiamomempuen?

9. 3aueM K TUTPYEMOMY PacTBOPY B XEJIaTOMETPUU JOOABISIOT aMMOHHIHYIO
oydepnyto cmech?

10. Kak YCTaHaBJIMBAIOT TOUKY SKBUBAJICHTHOCTH npu
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUN?

Keiic-3aganust mo teme Ne 6
«Ilosry4yeHue 1 CBOMCTBA KOJJIOMAHBIX PACTBOPOB»

eab padoTbl: 03HAKOMUTHCS C KOHJICHCAIMOHHBIM METOJOM IOJYYEHHUS
KOJUIOMIHBIX PacTBOPOB, BBISICHHTH BIIMSHHE BHEMIHUX (AaKTOPOB Ha HX



CTa6I/IJIBHOCTB; MOJIYHYHUTb INPCACTABJICHHUC O CTPOCHHUH MUILICIIII 30J'I€I>i, KoaryJjsinuu
KOJUIONOAHBIX PAaCTBOPOB I[CﬁCTBHGM pacTBOpaMu 3JICKTPOJIUTOB.

3apanme 1. [lonyyenue cens KpeMHHEBOU KUCIIOTHI

[TomectuTe B mpoOupky 5—6 kamenb pactBopa Na,SiO; m modaBpre 2—3
ka2 H pactBopa HCI. OTMeTbTe XapakTepHble MPU3HAKU MOTy4YEHHOTO Tells.
Kakue ycioBus 3TOro onbITa UCKJIIOUUIN OJIYYEHHUE 30151 KPEMHUEBOM KUCIIOTHI?

3amanue 2. [lonydyeHue 3075 KPEMHHEBOW KHUCIOTHI KOHJACHCAIMOHHBIM
METOZOM

[Tomectute B nBe npobupku mo 1—2 kammm pactBopa Na SiOz u npubasbTe
2-3 mn pactBopa HCI mmotHOCTRIO 1.05. Habmrogaiite oOpazoBanne mpo3padyHoOTo
pacTBoOpa clierka MeHbIlIeH MOJIBUKHOCTH, YEM Y HCTUHHBIX PacTBOPOB.

YKaxXuTe TUIl pEakiuH, JICKAIIEH B OCHOBE KOHJICHCAIMOHHOTO METOA
MOJIYYECHUS KOJUIOUTHOTO PACTBOPA KPEMHHUEBOU KUCIIOTHI.

CocraBbTe (HhOpMyTy MHILEIIIBI 3015 KPEMHUEBON KHUCIOTHI, YKaXKUTE 3apsif
rpanyibl. Kakue ¢pakTopsl 00ycIOBIMBAIOT YCTOMYMBOCTh MULIEIUIBI KOJIJIOUTHOTO
pacTBOpa KPEMHUEBOU KUCIOTHI?

3aganue 3. Koarymsinuys KOJUIOUAHOTO PacTBOPA IPH €r0 HarpEBaHUH.

[lomectuTre OaHY MPOOHMPKY C KOJUIOMJHBIM PAcTBOPOM KPEMHHEBOM
KHCJIOTBI, MOJYYEHHOM BO BTOPOM ONBITE, HAa HArpeTyr BOASHYIO OaHIo.
OOBbsiICHUTE TMOSBJIECHUE CTYJEHUCTOTO Ocagka B npobupke. YeM BbI3BAHO
HapylIeHHe KUHETUYECKOTo (PakTopa yCTOWYUBOCTH KOJIOMIHOTO pacTBopa’?

KonTposbHbie Bonpocsk mo teme Ne 6 /lucnepcHbie CHCTEMBbI.
KoussiongHoe cocrosinue BelecTs

1. Kakue cucrembl Ha3bIBalOTCs auctiepcHbiMUA? [lo kakum mnpu3zHaKam
MPOBOJAT  KJIaccuPUKaUio AucCHepcHbIXx cucteM? [lpuBenure mnpumepsl
JUCIIEPCHBIX CHCTEM, HCIIOJNIb3YyeMbIX B Balled Oynymiel mnpodeccuoHaibHON
cepe.

2. Yto Ha3bIBaeTCs AUCIEpCHOU (aszoi, aucrepcHo cpenoit? IloscHute Ha
MpUMepax 3MYJIbCUU, CyCIIEH3UH, IEHBI, MbLIN, TYMaHa.

3. Kakue cuctemMbl Ha3bIBAIOT MHUKPOTE€TEPOreHHbIMU? OMNUIIUTE METOJIbI
MOJTYYEHHUSI KOJUIOUTHBIX PacTBOPOB.

4. Kakue GaxTopbl OnpeaenstoT yCTOWIUBOCTh JUCTIEPCHBIX CUCTEM?



5. Kakoe ctpoeHue umeer ABOMHOW 3iekTpuueckui cinoi? Yro Takoe
ANEKTPUYECKUI TOTEHIAI?

6. Uto Takoe siBiieHue koaryisuuu? Kakumu crmocobdamu MOXKHO BBI3BATh
KOAryJsIquIo KOJUIOUIHOTO pacTBopa? IIpuBennute npumepsl HCIOJIb30BAHKS 3TOTO
SBJICHUSI B TEXHUKE U XUMHUYECKOM aHAJIU3E.

7. Kakue 30111 Ha3bIBAIOT THO(DUIBHBIMU, U Kakue muodoousiMu? [Ipusenure
npuMepbl. KakoBo cTpoeHue 0caakoB, OOpa3yloIIUXCS TMPU KOATyJSIUU
JIMO(PUIBHBIX U THOPOOHBIX 30J1€H?

8. Urto Takoe siBIeHHUE TUKCOTponuu? I'1e OHO ucnonb3yercs?

9. KakoBa cTpykrypa renei? I'nme oHu wucnons3yrorcs? Urto Takoe
KoaryJssmus?

10. YUro takoe sBieHme cemuMeHTanuu? OT KakuxX (PaKTOPOB 3aBUCUT €€
CKOpPOCTB?

11.  Onummre  MOJEKYISIPHO-KMHETHYECKHE  ONTHYECKHME  CBOMCTBA
KOJUIOUHBIX PACTBOPOB.

Keiic-3amanue mo remMe Ne 6 «XuMuA BSKYIIMX BelIeCTB)
NaenTudukanns Ka4eCTBEHHOI0 COCTABA MOPTJIAHALEMEHTA H PeaKIun
cpelbl ero pacTreopa
1) Onpenenenue peakuu pacTBoOpa NOPTJIAHALEMEHTA NIPU 3aTBOPEHUH
PeakTuBBI: TOPTIAHAIIEMEHT, TUCTUIUIMPOBAaHHAS BoAa, heHondTaneuH, 1 H.
pactBop NayCOs
OoGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpUudyra
B npoOupky HaChITIbTE HA KOHYMKE IIIATENs MOPTIaHAIIEMEHTa U 100aBbTE 5 MII
BOJIbl. B TeueHne 5 MUH. SHEPTrUYHO BCTPSIXUBAUTE COJIEPKUMOE MTPOOUPKH, 3aTEM
nanTe orctosAThes 15 MuH. nim otueHTpudyrupyiire. Lentpudyrar (Bepxuuit
CJION KHUJIKOCTH) OTOEpUTE TIPH MOMOIIIM IMUMETKU B 2 MPOOUPKH, B OJTHY T0OABHTE
2 xarum geHondranenna B aApyryro 5 kanenb 1 H. Na,COs.
3anucv 0aHHbBIX ONBIMA
1) CocTaBbTe MOJICKYJIIPHOE ¥ HOHHOE YPaBHEHHMSI THIPOJIM3a OPTOCHIMKATA
KaJblus 1o 1-i1 cTyneHu.
2) Ykaxure, Kakue MPOyKThl TUAPOIN3a ObUTH 0OHAPYKEHBI TIPH MIOMOIIIH
dbenondTanenHa u Npu B3aUMOJICHCTBUM ¢ KapOOHATOM HATPUsl, OTMETHTE
MIPU3HAKU PEaKIUU.
3) CocTaBbT€ MOJIEKYJISIPHOE U HIOHHOE YpaBHEHUsI 00pa30BaHuUs OCajKa Mpu
nob6asnenuu K reHTpudyrary pacrsopa Na,COs.
2) Unentuduranus Ka4eCTBEHHOI0 COCTABA NMOPTJIAHALEMEHTA
Peaxmuewt: nopTiananeMeHT, nuctuiumupoBannas Boaa, HCI (kownr.), 1 H
pactBop NH4CNS unu KCNS, 1 1 pactBop NapCOs, 1 1 pactBop NaOH.
Oobopyoosanue: poOUPKH, CTEKIISTHHAS TAJIOYKa, MUTETKA, IEHTpUdyTa
B npobupky nepeHecute 1 mmaTenb MOpTIaHIIIEMEHTa U J00aBbTe | MIT KOHII.
COJISTHOM KHUCJIOTBI, OCTOPOKHO MEPEMEIIANTE CTEKISHHON MaJTOUYKOM.



OOpaTtuTe BHUMaHKUE HAa 00pa30BaHKUE HA CTEHKAX MPOOUPKHU MPO3PAUHOTO TeJsl.
Jlonelite B mpoOMpPKY HEMHOTO TUCTUNTMPOBAHHOM BOJBI M IPOBEIUTE
neHTpudyruponanue. Llentpudyrat npu momMouy MuneTKy nepeHecuTe B 2
npoOUpKH 1 J00aBbTE: B OJTHY IPOOUPKY 5 Karenb poJlaHuia aMMOHHUS, B PYTYIO
3-5 kanens NaOH nnis HeMTpanuzanuu cpenpl, a 3aTeM u30bITok Na;COs (1o
HOSIBJICHUSI OCAJIKa).

3anuce oannvix onvima
1) 3aduxcupyiite cBou HabIIOeHUS B TAOIHIIE:

Ne| CocraBiisito- | Pearent | [Ipu3nak | YpaBHeHuHe
1[1e HEMEH- pEeaklui B HOHHOM
THOT'O KJIMH- Y MOJIEKYJIIPHOM
Kepa BHJIE

1 HCI

2 NH4CNS

3 Na,CO;
Cocras
LIEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTBI IEMEHTHOTO KJIMHKEpa ObUIU 0OHAPYKEHBI MPU TOMOIITU
JAHHBIX PEaKLIH?

KoHnTpoabHbie Bonpocsk! 10 Teme Ne 6 MuHepaJbHbIe BSKYLIHE

1. Yro Ha3pIBaeTCS HEOPraHUYECKUMHU (MHHEPATbHBIMH) BSDKYIIUMU

BemecTsamMu? HazoBuTE OCHOBHBIE KAUECTBEHHBIE IPU3HAKH BSDKYILUX BEIIECTB.
2. Kakue OCHOBHBIE BHJIBI CBIPbSl HCIOJB3YKOT JUIl IPOU3BOJCTBA

MUHEPaIbHBIX BSKYIIUX BELIECTB?

3. Kakne craguu npoTekaroT B MPOLECCE MPEBPALICHHS BKYIIUX BEIIECTB
U3 MOPOLIKOOOPAa3HOr0 B KaMHEBUAHOE TEIO W KAKUMHU IMPOLIECCAMH OHHU
COITPOBOXKIAIOTCS?

4. B yeM OoTAMYME BSKYLIMX BO3IYILIHOTO M THAPABIMYECKOIO TBEPACHUSA?
KakoBbl 0051acT UX NPUMEHEHUS ?

5. YUto BnMsET HA IJIACTUYHOCTDH U3BECTKOBOTO TECTA?

6. OT 4ero 3aBUCUT Kau€CTBO M MPOYHOCTh IEMEHTHOTO KIIMHKEpa?

7. YUto mpencTaBisoT cO0O0M MyIII0IaHOBBIE IIEMEHTHI?

8.Kakwue BemniecTBa 001a4a10T BSKYIIIMMHU CBOMCTBAMU: a) THIAPOKCH]T
KaJIbLIUS; 0) XJIOPUJT THAPOKCOMATHHUS; T) MarHE3UT?

9. B yem 3akitoyaercs Mpolecc B3aMMHOTO IIEPEX0/ia CTPOUTEIBLHOTO U
MPUPOIHOTO TUICca?

10. Kakyro KMCJIOTY HEllb35l XpaHUTh B MOCYJI€ U3 KBAPLEBOIO CTEKJIA.
[Touemy?

Keiic-3aganue nmo reme Ne 7
«OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUM € YYACTHEM CJI0MKHBIX
BeLECTB»



OnbIT. Bausane pH cpeasl Ha xapakTep BOCCTAHOBJICHUA
NepMaHraHaTa KaJus

PeakTuBBI M MaTepHMaJibl: pacTBOp HepMaHranara kamus 0.5 H, pacTBop
CEepHOM KHUCIOTBI 2 H, pactBop ruapokcuaa kanus 0.05 H, HUTPUT Kanus
KPUCTAITMYECKUNA. JUCTUIUIMPOBAHHAS BO/IA, TPOOUPKH, MUKPOIITIATENb.

Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 Kamim pactBopa
nepmanranara kamusa (KMnOs). B mepByro nmpoOupky no6aBpTe 2-3 Kamid 2H.
pacTBOpa CEPHOM KHUCIIOTHI, BO BTOPYIO - CTOJIBKO € BOJBI, B TPETHIO - TAKOE KE
konnuecTBo ruapokcuaa kanus (KOH). Bo Bce Tpu mpoOupku BHecuTe IO JBa
MUKpomnarenss Kpuctammudeckoro Hutputa kKamus (KNO;) u mepemermnaiite
pPacTBOpBI 10 IMOJHOTO PACTBOPEHUs KpucTauioB. Yepe3 3-4 MHHYTBI OTMETBHTE
WU3MEHEHHUE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1.Hanumnre  ypaBHEHUsT  peakUMid  BOCCTAHOBJIEHUS  IE€pMaHraHara
KQJIMSI HUTPUTOM KJIMSI B KUCJIOW, HEUTPAIIBHOW U IIEJIIOYHOM Cpenax, yUUThIBas,
4TO

HOH MnO;1 - UMeeT (PUOJIETOBYIO OKpacKy, non MnO i_ - 3enéHy10, HoH Mn?* -
oecuBeteH, MNO;, - ocagok Oyporo 1BeTa.

2.MeTo10M 37IeKTpOHHOTO Oananca noadepute KO3 OUIIMEHTHI.

3. YKaxxuTe OKUCIUTENb U BOCCTAHOBUTEb, MPOIECC OKUCICHUS U
BOCCTaHOBJICHHSI.

4. J1o KaKkoW CTENEHU OKUCIICHUSI BOCCTAHABIIMBACTCS MEPMAHraHaT Kajaus B

pactBopax, umerwmmux pH > 7, pH = 7, pH < 7? CkKoJIbKO OKHCIUTEIBHBIX
DKBUBAJICHTOB cosiepxkuTca B 1 Moab KMNO4 B kak10M 13 3TUX cilydaeB?

Kontposbnubie Bompocbi mo TemMe Ne 7  OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUH C YYACTHEM CJIOKHBIX BElIECTB

1.Yto Ha3bIBaeTcs cTeneHblo okucieHus? Kak ee onpenenstor?
2. Onpenenurte CTENeHb OKUCICHUS XpoMa B crieayromux coequHeHusx: KoCrOg,
Cr203, NaCrOZ, Cr2(804)3, CFClz, Nag[Cr(OH)G].
3. [aiite ompeneneHus] MOHATUSIM «OKHCIUTENIb, BOCCTAHOBUTENbY, MPUBEAUTE
MIPUMEPBI BAKHEUIIINX OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
4. YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXKE MPOLIECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTaHOBJICHHE?

MnO; — Mn*?%;,  SnO — Sn0O,; CI* — CIOz?; NH; —NO

Al— AlO;*; S°— S?; MnO; — Mn® ; Pb* — Pb*?,
5.Ykaxure, B KaKUX U3 MPUBEIAECHHBIX HUXKE MPOILIECCOB MPOUCXOIUT OKUCIICHUE,
a B KAKUX — BOCCTaHOBJICHHUE?

Mg*? — Mg ; PH3 — H3PO, ; AlO; — Al; Fe**— Fe*,

P,0s — PH3; MnO ;' — Mn; Fe*? — H,FeO4; Mn*?>— MnO..



6.Ykaxure, B KAKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIIEHUE,
a B KaKMX — BOCCTaHOBJICHUE?
NH; — NO; Fe — Fe;03; SnO, — SnO; CrO ;> — CrO.
Zn0O;*— Zn; PbO — PbO,; NO;* — NHs; CrO ;> — Cr.
7. Kakue ©3 cCleAylOIIUX  peakiud  OTHOCATCS K  OKUCIUTEIBHO-
BOCCTAHOBHUTEIILHBIM?
NH4Cl = NH;3; + HCI
Zn + 2HCl= ZnCl, + H,
2Na + 2H,0O = 2NaOH + H,
Ca0O + SO3 = CaSOq
NaOH + HNOs; = NaNOs; + H,O
[Touemy?
8. Kakue cBoiicTBa MPOSBIAIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BEILIECTBA, UCXO/ISl M3 CTETICHU OKHUCIICHHS 3JIEMEHTa, YKa3aHHOTo B ckoOke? JlaiiTe
MOTHBHUPOBAHHBIN OTBET.
H,SO4, H,S, SO3 (S)
Mn, KMnO,4, MnO, (Mn)
9.Kakue cBOWCTBa MPOSBISAIOT B OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTo B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
Ksz207, Cr, szOs (Cr)
HNO,, NH3, NO (N)
10. Ucnonb3yst MeTod 3JIEKTPOHHOro OaylaHca, MOJ0CpUTE CTEXHOMETPUUYECKHUE
KO3(hUIIMEHTBI, ONPEACIUTE OKUCIUTEIh W BOCCTAaHOBHUTENb, IPOIECCHI
OKHCJICHUS Y BOCCTAHOBJICHMS, TUII ciieayronx OBP:
S + KOH — K,S + K,SO3; + H,O
KMnO; — KoMnOs + MNnO, + O
HCIO, + H,SO; — HCI1 + H,SO,
NH; + O, — NO + H,0.

Keiic-3aganue nmo reme Ne 7
«OKHCANTETILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU € Y4ACTHEM MPOCTHIX
BeIIECTB - METAJJIOB)
OmnpIT 1. OTHONIEHHE METAJIJIOB Pa3HOIl aAKTUBHOCTH K KHCJIOTaM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM U PACTBOPaM IIeJI04eil.
A) XuMH4YecKHe peakuu MeTAJJIOB ¢ KOHIEHTPUPOBAHHOM cepHOii
KHCJI0TOM

Konyenmpupoeannas  cepnas  xucioma 3a  cuem — MAKCUMATbHOLL
NOJIONCUMENbHOU  CMENeHU OKUCAEHUS UEHMPATIbHO20 dleMeHma S8I1emcs
KUCTIOMOU-OKUCIUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposantot cepuou kuciomor HySOs4 ¢
MeMAINamu 803MOACHLIMU NPOOYKmMamu soccmarnosnenus asnaomes: SO2; S; H,S.
Cmenenwv 6occmanosnenus S*° sasucum om axmuenocmu memannos. Hanpumep,



KOHYEHMPUPOBAHHASL CEPHASL KUCTIOMA 80CCMAHABIUBACTNCSL:

a) neakxmueuwvimu memaniamu 00 SOy;

0) memannamu cpeoHeu axmusnocmu (medxcoy Mn u H,) nocredosamenvho
om SO3 0o S°

8) axmusHvIMu Memaniamu (cmosawuu nesee Mn) 0o HyS

Ha memanner Cr, Fe, Al, Au, Pt H3SOu4(x) ne oOeticmeyem npu HU3Kux
memnepamypax.

Boimosnenue. [lomecture B Tpyu NpOOMPKHU MO KyCOUKY METAIIIOB — MEJH,

IMHKa W Maraus. B kaxayio mnpoOupky [00aBbTE€ cepHyl0  KUCIOMY
KOHYEeHMpUpoeanuyto, 4To0bl OHA TMOKphLIa MeTauibl (paboTaiiTe B BBITSIKHOM
mkady Npu BKIIOYCHHON BEHTHIIALNN!).
3aganue. 3anuch JaHHBIX ONBITA.
Omnuinte HAOIIOAEHMS.
CocTaBbTe ypaBHEHUS COOTBETCTBYIOIINX PEAKLIUN.
+6
Cu® + HaSO4(x) —
Zn° + HS04(x) —
MgP + H2S04(k) —
PaccraBbTe KOA((PUIMEHTHI METOAOM 3JIEKTPOHHOTO OanaHca. YKaXuTe
BOCCTAHOBUTEINb, OKHCIUTENb, & TAK)KE MPOLECCHl OKUCIEHUS U BOCCTAHOBJICHHS.

b) Xumnuyeckue peakuum MeTaJIOB ¢ pa30aBJeHHOUM CEPHOM KUCJIO0TOM

[ToMecTuTe B Tpu IPOOUPKH MO KYCOUKY METAJUIOB — MEJIH, IIMHKA U MarHusl.
B kaxnayio mpoOupKy N00aBbTE cepHylo Kuciomy pazdoasieHHylo, 4TOObl OHa
MOKpbLIa MeTasuibl. B MosiekyJiie pa30aBiIeHHON CEpHON KUCIIOThI POJIb OKHCIUTENS
BBIMOJIHSCT MOH Bozopoaa H.

3amanue . 3anUCh JAHHBIX ONbITA.

Onumumre HAOJIOICHHUSI. CocraBpTe  ypaBHEHUS NPOMEKAIOUJUX
COOTBETCTBYIOIIUX peakiuil. PaccTtaBbTe KOA((OUIMEHTHI METOIOM 3JIEKTPOHHOTO
OasaHca. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEIb, & TAKXKE MPOLECCHl OKUCICHUS U
BOCCTaHOBJICHHSI.

Cu® + H2SO4(pa3d) —
Zn° + HSO4(pa36) —
Mg° + H2SOa4(pazd) —

B) Xumuyeckue peakiium MeTaJJI0B €O 1IeJ0YaAMHU

C pacmeopom wenouu 83aumooeucmeayiom Memauisl, OKCUObl U 2UOPOKCUObL
KOMOPbIX 001a0aiom am@pomepHuiMU C8OUCMBAMLU.
BoinosiHenue 3aganus. M3 Tpex npeasioxkKeHHbIX B onbiTax A U b MetanmioB

BBEIOCpUTE MeTalll, HMCIOMUA aMQpOTEpHBbIE CBOMCTBA CBOMX OKCHJIOB U
TUJIPOKCUAOB, TMPU OBTOM CTOAIIMK 10 BOJOpOAa B psAy CTaHAAPTHBIX



AIEKTPOIHBIX MOTEHIHAIOB. OIMyCTUTE METallI B TNPOOUPKY C PacTBOPOM
TUAPOKCHUIA HATPUSL.

3aganue .3anuch JaHHBIX ONbITA.

Onumurte HaOmoaeHus. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIICH peaKIluu.
B mpoaykrax peakmum 3Toro Meramia ¢ pactBopom menoun NaOH ykaxure ero
pacmeopumyro  KOMIJIeKcHylo coib. PaccTtaBbTe KOI(PQPUIIMEHTHI METOI0M
AJIEKTPOHHOTO OanaHca. YKaXWTE BOCCTAHOBUTENb, OKUCIUTENh, a TaKkKe
MPOIIECCHI OKUCITIEHUS U BOCCTAHOBJICHUS.

Konrpoabnubie Bompocbl mo Teme Ne 7  OKHCJIHTEJbHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMHU € YYACTHEM MPOCTHIX BElIeCTB — METAJLIIOB

1. B xakoM ciydae BO3MOYKHO BBITECHCHHE METaJLIa U3 PacTBOPa €ro COJIH:
a) CuCl,+ Al— 0) NiSO;+ Fe—

B) KNO;3 + Fe— r) Zn(NO3), + Al—
2. Kakwne u3 nepeuncieHusix MmetamioB: Ni, Pb, Mg, Zn B3aumopeiicTBytor ¢
pactBopom 1ienoun? Ilouemy? Hanumure COOTBETCTBYIOIIME YpPaBHEHUSA
peaKunil.

3. 3aKOHYHTE CIAEAYIOUINE YPABHEHHSI MPAKTUYECKH BO3MOXKHBIX PEaKIIHIA:
a) Pb + HZSO4 (pas6.)
6) Pb + HZSO4 (koHL.) —>

B) Pb+ HNO; (paz6) —
4. Ornomenue amomunus K Boje, kucinotam: HCl, HaSO4 (pass), HNO3 (pase) 1
mieoyaM. CocTaBbTE COOTBETCTBYIOIINE YPABHEHUS PEAKITUIA.
5. 3aKOHYHUTE CIEAYIOIINE YPABHECHUS PEAKIINI:

a) Ca + H,O—
0) Ca + HySO4(xoH11.)—

B) Ca + HNOs(koHn11.)—
6. 3aKOHUHUTE CIICIYIOIINE YPABHEHUS PEAKIIU:

a) Al + Fe;03—
6) Al + HNO}(pa36.) -

B) Al + NaOH—
7. B kakoM ciy4ae BO3MOKHO BBITECHEHHE METalljla U3 PacTBOPA €ro COJIH:

a) CaCl,+ Al— 6) Fez(SO4)3 +7Zn—
B) AgNOg + Cu—> r) NiSOj + Sn—?



8. 3aKOHUYUTE CIEAYIOLIME YPAaBHEHUS PEaKIIHil:
a) Zn + NiSO, —
0) Zn + H,SO4 (koHIr.) —

B) Zn + HNO; (pa36.) —
9. 3akoHYHTE CIEAYIONINE YPABHECHUS PEAKITHIA:

a) Sn + NaOH—>
6) Sn + HNO3(KOHH,)—>

B) Sn + HNO4(pa36,) —
10.Kakue MeTaisl B3aMMOJEHCTBYIOT C KHCIOTAMH: a) HEOKUCIUTENISAMU; O)
OKHUCIIUTCIISIMUA. HpI/IBe,ZII/ITe IIPUMCPHI.

Keiic-3apanne o teme Ne 7 «I'ajibBaHUYECKHE IJIEMEHTHD»
Onpir 1. TanpBanm4veckuid 3jeMeHT TuHna Jlanmasa-fxkoom ¢
KOHUEHTPAUMOHHOM moJisipu3anuei
IIpudops1 u peakTuBbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 H, KC1 (HacklmL.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBAILHOM OyMar.
Boinosinenune padorsl. O3HAKOMBTECH CO CXEMOM TajlbBAaHUYECKOTO
AJIEMEHTA.

B nBa crakana HaselTe pacCTBOPBI OAMHAKOBOW KOHIIEHTPAUH 1 Mo/ MM
B [IEPBBIN — Cylb(aTa IIMHKA, BO BTOPOH - cyib(ara Meau.

OmnycTuTe B PacTBOPbl CBOMX COJIeW IIMHKOBYID U MEIHYIO IUIACTUHBI,
COCIMHUTE MX TOCPEJICTBOM MEIHOW IMPOBOJIOYKH C TajJbBAaHOMETPOM, COOJIrOmas
MOJIIPHOCTH. «3aMKHHMTE» PACTBOPHI B CTaKaHaX »JJEKTPOJUTHBIM MOCTHKOM,
3aITOJIHEHHBIM HACHIIIEHHBIM pacTBOpoM xjopuaa kamus KCl, mpurorosieHHOM
Ha arap-arape, T.€. 3aMKHHUTE TaJIbBAaHMYECKYIO II€Nb. Yepe3 MiITh MUHYT IOCIIE
3aMBIKaHUS 1ETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJIeMEHTa
(TouHee MajieHUe HAMIPSKEHUSI, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).




Puc. 1 — CxemMa raapBaHHYECKOrO DJIEMEHTA
C KOHIIEHTPAIMOHHOU noJisspu3anuen

JlBa crakana Ha 200 cM® (1), snekTpons! (2), COeTHMHUTENbHBIE TPoBOAa (3), SIEKTPOIHTHBIIA
MOCTHK (4), rasibBaHOMETD (5).

3aganue. 3anuch TaHHBIX ONbBITA.

1) 3aukcupyiite nokazanust BOIbTMETPA: Egacera = ... B,

2) PaccumraiiTe TEOPETHMYECKH HAINPSHKCHHE TajbBAHMYECKOTO JJICMEHTA,
IIOJIb3YSCh 3HAYEHUSIMH CTAHJAPTHBIX NIEKTPOAHBIX IOTCHIUANOB Ereop = .. B,

3) Boruucimure KIIJ| w3ydaemoro rampBanuueckoro snementa: KIIJ =
Egaxr/Ercop. 100 %.

4) OOBSICHUTE MPUUNHY BOZHUKHOBEHUS IBOWHOTO AJICKTPUIECKOTO CJIOS Ha
TPaHHULIE METAUI-PACTBOP €TI0 COJIM HA [IMHKOBOM M MEJTHOM JJICKTPOAaX.

5) CocraBbTe ypaBHEHUS peEaKlUid, NPOTEKAIOIIMX HAa  3JIEKTpoaax
raJlbBAHUYECKOTO 3JIEMEHTa, M CYMMApHOE YPAaBHEHUE XUMHUYECKOW PEAKIUH, B
pe3ysibTaTe KOTOPO BO3HUKAET 3JIEKTPUUYECKUM TOK B TAHHOM 3JIEMEHTE. Y KaKUTE
THUII PEAKIUU.

6) Ilosicaute, moyemy Ha mpaktuke JJ[C TambBaHUYECKOTO SJIEMEHTa
MEHBIIIE, YEM TCOPETUUECKU PACCUUTAHHAS BEIMYAHA?

7) SBnserca MaHHBIA TrajJbBaHUYECKHA 3JIeMEHT oOpaTumbiM? OTBeT
MOTHBHUPYHTE.

8) VYkaxuTe, MpuU KaKUX YCIOBUAX pPadOTa JIaHHOTO TaJIbBAHUYECKOTO
AJIEMEHTA MOXKET MPEKPATUTHCS ?

9) Kakyro ponpr B paboTe TaJIbBaHUYECKOTO JJEMEHTA BBIMIOJIHSICT
AIEKTPOJUTHBIN MOCTUK?

OneiTr 2. H3yyeHue padoTbl KOHUEHTPALMOHHOIO TIaJIbBAHMYECKOIO
3JIEMEHTAa

BouinosiHenue padorbl. B 1Ba crakaHymka HajieliTe pacTBOpHI Cyibdara
[MHKA Pa3HOW KOHUECHTPAIMU: MEPBBIA C KOHUEHTpauen 1 MOJIB/IMS, BTOpOH -
0,001 mons/aM®:

Onycture B pacTBOPbl LIUHKOBBIE MOJIOCKH, COEAMHUTE UX MOCPEICTBOM
MIPOBOJIOB C TAJIbBAHOMETPOM, COOJIIO/1ast MOJSPHOCTH.

CoenuHute  pacTBOpbl B CTAKaHAX  JJIEKTPOJUTHBIM  MOCTHKOM,
3aITOJIHEHHBIM HACBIIIEHHBIM pacTBOpoM xyopua kaiaus KCI.

3aganue. 3anuch JaHHBIX ONBITA.

OTKJIOHSETCS U CTpeJiKa rajibBaHoMeTpa?

Paccuuraiite Teoperndeckoe 3HaueHue DJIC 3TOro ajnemMeHTa U CpPaBHUTE
pacyeTHhIE JaHHBIE C ONBITHBIMUA BEJTUYHMHAMU

CocTtaBbTe CX€My KOHILEHTPAIIMOHHOTO TaJIbBAHUYECKOTO AJIEMEHTA!



(-)Anon (H)Katon

CocraBbTe 3JE€KTPOHHO-MOHHBIE YPABHEHUS, IPOTEKAIOLIUE B
IIOJIy2JIEMEHTAX: Ha AHOJE; Ha KaTOJE.

BrruncnuTe noTeHuan Kaxaoro 3IeKTpoia no ypasHeHuto HepHera,
H0JIB3YSCh TAOJIUIEN CTaHAAPTHBIX 3JIEKTPOJHBIX MOTEHINAIOB

Paccuuraiite 3/1C KOHIIEHTPAIMOHHOTO TaJIbBaHUYECKOIO AJIEMEHTA.

KontpoJbHbie Bonpocsl o teme Ne 7 ['aibBaHUYeCKHE 3JIEMEHThI
1. B nBa cocyna ¢ ToryObIM pacTBOPOM MEIHOTO KYIOpOca MOMECTHIIU B
MEepBbIN [IMHKOBYIO MJIACTUHKY, a BO BTOPOil cepedpsinyto. B kakom cocyne
I[BET pacTBOpa nocreneHHo npomnajaet? [louemy?
2. YBEJNIUUUTCS, YMEHBIIUTCS UM OCTaHETCs 0e3 M3BMEHEHHUsI Macca IIMHKOBOM
IUIACTHHKY MPHU B3auMoieicTBUH ee ¢ pacTBopamu: a) CuSOy; 6) MgSOa; B)
Pb(NOs3),? ITouemy?
3. VBeIW4UTCS, yMEHBIIUTCS WA OCTaHETCs 0€3 M3MEHEHUS Macca KaJMHEBOU
IJIACTHHKH MPH B3auMoeicTBuu ee ¢ pactBopamu: a) AGNOs; 6) ZnSOyq; B)
NiSO,4? [Touemy?
4. TIpu kakoi koHIeHTpanuu noHos CU?* (Moss/aM?) 3HaYEHUE TOTEHIMATIA
MEJTHOTO JIEKTPOJIa CTAHOBUTCS PABHBIM CTaHIAPTHOMY MOTEHI[HATY
BOJOPOJHOIO 3JeKTpoaa?
5. Ipu kakoii KoHLeHTpanuu Zn>* (B Moab/aM°) HOTEHIUAT [UHKOBOTO
anekTpona Oyaet Ha 0,015 B MeHblIe €ro cTaHAapTHOTO 3JIEKTPOJHOTO
noTeHuuana?

6. CraHmapTHBIH DJJCKTPOAHBIM MMOTCHIMAJ HHUKENS OOJbIIEe, YeM
koOanmpTa. M3MEHHUTCS 1M 3TO COOTHOIICHWE, €CIW HM3MEPHTh TMOTCHIIHA
HUKEJIS B pacTBope €ro HUOHOB ¢ KoHueHtpanued 0,001 wmonws/n, a
MOTEHIIMAJbl KOOalbTa — B pacTBOpe ¢ KoHIeHTpauuen 0,1 Moan/i.

7. Kakue mpoueccsl MPOUCXOASAT Y DIIEKTPOJOB TajlbBaHUUECKOTO
3JIEMEHTA, COCTOSIIETO M3 MEIHON U HUKEJIEBOH MIACTUHOK, NOrPYKEHHBIX B
onromousipabie pacTBopbl CuSO,4 u NiSO,4? Paccuunraiite DJIC anemeHTa.

8. IMoTenmnman cepedbpsinoro anekrpona B pactBope AGNO; coctaBun 95
% OT 3HAYEHWs €ro CTaHJapTHOTO SJEKTPOJHOr0 MOTeHIHana. UeMmy paBHa
KOHIEHTpanus noHoB Ag* (Monb/am?)?

9. MapraHiieBblii 31EKTPOJ B paCTBOPE €ro COJIM UMeeT noTeHuuan —1,23

n2+

B. Brlumciure KOHIEHTpaKo noHoB MN?* (B mons/am3).

10.B cxeme TallbBAaHHUYECKOTO 3JIEMEHTA JJIEKTPOJAMHU SIBIISAIOTCS

MaraimeBasi WU NIUHKOBAs IUIACTHUHKH, OIIYIICHHBIC B PACTBOPBI HX HOHOB C

3

aKTHBHON KOHIeHTparued 1 moub/nmm°. Kakoil MeTanna sBISETCS aHOJIOM,



Kakoi karogoM? Hamuiimre ypaBHEHHS OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuyy, MPOTEKAOLIEH B 3TOM T'aJIbBAHUYECKOM JJIEMEHTE, U BBIYUCIIUTE €0
S/C.

Keiic-3aganne Ne 8 « Koppo3usi 1 3anura MeTa/UI0B U CIIABOB)

Oneir 1. Koppo3usi nmpu KOHTaKTe [BYX Pa3HOPOAHBIX MeETAJJIOB.
HccienoBanne MexaHU3Ma JJIEKTPOXUMUYECKON KOPPO3MH METAJJIOB.
PeakTuBbI 1 MaTepHaJIbIl: HIMHKOBAs U ME/IHASI TUIACTUHBI C 3AKHUMOM; 2 H PaCTBOP
H,SO,4, nucTmimupoBanHas Boa.

3anonHUTe XMMUYECKUN CTaKkaH Ha 2/3 pacTBOPOM CEPHON KHUCIIOTHI.
OnycTuTte B pacTBOP LIMHKOBYIO U MEAHYIO IUIACTHUHBI, CIIES, YTOOBI IIJITACTUHBI HE
KOHTaKTHUPOBAJIH JAPYT ¢ ApyroM. 3aMKCUPOBATH BBIJEICHUE BOJOPOAa HA OTHOM
U3 IJIACTHUH.
CoenuHUTE C MOMOIIBIO 32KMMa [IUHKOBYIO M MEJHYIO IUIACTHHBI, CIE]Is1, YTOOBI
MJIACTUHBI KOHTAKTUPOBAJIU APYT ¢ Apyrom. Uto uzmenunocs? [louemy?
3aganue. 3anMCh JAaHHBIX ONBITA.
1) CnenaiiTe BBIBOJBI, IO KAKOMY MEXaHHU3MY IPOTEKAET KOPPO3HsI METAJLIa B
pa3HbIX CIydasx: MPU 3aMKHYTON U pa30MKHYTOW LENU FaIbBAHUYECKOTO
DJIEMEHTA.
2) CocTaBbTe cXeMy KOPPO3HH IIMHKA B IPUCYTCTBUU MEIU B KucioTe. Hamummure
AJIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KaTOJIHOI'O MTPOLIECCOB. Y KAXKUTE IIEPBUYHBIC
Y BTOPUYHBIE POAYKTBI IEKTPOXUMUYECKON KOPPO3HUH.

OmnbiT 2. Koppo3usi OUMHKOBAHHOI0 H JIY’KEHOTI'0 KeJie3a B KUCJIOH cpee

BeinosiHenue: B nBe mnpoOupku Haneiite Ha 1/2 ux oObema
JUCTWITUPOBAHHOM BOJbI, U J1I00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEepHOM
kuciotel U rekcanuanopeppara (1) xamus K3[Fe(CN)g], koTophlit sBisercs
4yBCTBUTEIBHBIM PEAKTUBOM HA HMOHBI  Fe?* | ¢ KOTOpBIM JaeT CUHEE
OKpaiuBaHue. PacTBopsl XOpoiio mnepeMemnianTe najgoukoi. B onny npoOupky
IIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO JK€JIe3a, a B IPYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(IpeaBapUTENIbHO HAPYIIMB MOKPBITHS HAXJAYHOM OyMaroi B IByX cllydasx).
3aganue. 3anuch JaHHBIX onbITa. B Kakoil mpoOupke cnycTss BpeMs MOSBHUIIOCH
cuHee okpammuBaHue? COCTaBbTE CXEMYy KOPPO3MHM OIIMHKOBAHHOI'O JKEJe3a C
HapyILIEHHBIM OKPBITUEM B KUCJOM cpene. CocTaBbTe CXeMY KOPPO3HH JTYKEHOTO
JKeJe3a ¢ HapyLIEHHbIM IOKPBITHEM B KHUCJIOW cpele. YKaXuTe NEpPBUYHBIE U
BTOPHYHBIE MPOAYKTHI 3JIEKTPOXUMHUUYECKOW KOPPO3WH, & TaKXKE, KaKue HOHBI B
KHCJION CpeJie BBIIOJHAIOT poJib JenosipusaTopa’?

KontpoabHhbie onpockl 0 Teme Ne 8 Koppo3usi MeTa/lioB ¥ 3alIUTA OT Hee



1. Meapb He BbITeCHAET BOoAOPOA U3 pa3bassieHHbIX KUCAOT. Noyemy?
OaHakKo, ec/n K Me[AHOM nNNaCTUHKe, ONYLLEeHHOM B KUC/OTY,

NPUKOCHYTbCA LI,MHKOBOVI, TO Ha Meaun Ha4YnNHaeTCA 6ypHoe BBIJICJICHUC
BoJopoja. Jlaiite 3ToMy 0ObSICHEHHE

2. Kak mpoucxoaut atMocdepHasi Koppo3us JTy>KEHOTo KeJie3a Mpyu HapylIeHUH
MOKPBITUA?

3. Kak npoucxoaut armocdepHas KOppo3us JIyKEHOW MeIu Mpu HapyUIeHUH
MOKPBITUA?

4. Ecny nIacTUHKY M3 YUCTOrO IIMHKA OMYCTUTh B pa30aBICHHYIO KUCJIOTY, TO
HauyMHAIOIIEECH BBIJICJIEHUE BOJOPOJAa BCKOPE MOoUTH mNpekpamaercs. OmgHako
IIPpY TNPUKOCHOBEHMM K LHUHKY MEJHOW IIPOBOJIOYKOW Ha IIOCHEAHEN
HauMHaeTCcsl OypHOE BhIAEICHUE Bogopoa. Jlaiite 3 ToMy 0ObsICHEHHE.

5. B ueM CymHOCTh MPOTEKTOPHOM 3alllUThl METAUIOB OT Koppo3uu? Ilpuseaute
IpUMEp NPOTEKTOPHOM 3alUTHI JKeJe3a B JJEKTPOJIMTE, COJEPIKAIIEM
PacTBOPEHHBIN KUCIOPOL.

6. Kenesnoe uszgenue mokpbuIum HuKesneM. Kakoe 3TO MOKpBITHE — aHOAHOE
wim katogHoe? [louemy?

7. B pacTBOp XJOpOBOAOPOAHOIN (COJISTHOM) KHCIOTHI MOMECTUIIM LUHKOBYIO
NJACTUHKY, U LUMHKOBYIO IUIACTUHKY, YaCTUYHO IMOKPBHITYI0 Meapio. B kakom
cily4yae MpOLECC KOPpPO3UMHU IMHKA NPOUCXOAUT UHTeHCUuBHee? OtBer
MOTHUBUPYHTE.

8. IlouemMy XMMHUYECKH YMCTOE Xejae30 0ojiee CTOMKO MPOTUB KOPPO3UHU, YEM
TEXHUYECKOE XKene30?

9. Kakoe moOKpbhITHE MeTajia Ha3bIBAae€TCs aHOAHBIM M, KaKO€ — KaTOIHBIM?
Ha30BHUTE HECKOJBKO METAJJIOB, KOTOPbIE MOTYT CIYXHUTh IJI1 aHOAHOTO H
KaTOJHOTO MOKPBITHUS JKeJe3a.

10. Kak Bausier pH cpeabl Ha CKOpPOCTh KOPPO3UU TEXHHUYECKUX METAJIOB:
kese3a u uuHka? [louemy?

3aganus 118 KOHTPOJIbHOI padoTnl Ne 1(mo Temam Ne 1-4)
(15 BapuanToB 10 K2XI0# Teme)

Tema 1: OcHOBHBIE HOHATHSA M 3aKOHBI XUMHH

3anosHUTE TaONHITy, BCE pacdeThl MPUBEAUTE HIKE TAOTHIIHI.

BemectBo M, m,r | n,momp | V,n N Nyke Mog.
r/MOJTb (1.y.)
HNO3 - 3

Tema 1: Knaccupukanusas HeopraHMYeCKHUX COeTUHEHUI



Bapuanr

Harmmre ypaBHeHrs1 peakiiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JANTe HA3BAHMS
TPOITYKTaM PEaKLMH:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AIClz—Al (OH)3

Tema 2: JHepreTuka XUMHYECKHUX MPOLIECCOB
Bapuanr

1.Mcnonb3ys CpaBovHble NaHHBIE TaONHIIBI, ONpeAenuTe H300apHbIi TermnoBoi hdext AH%os
XUMHUYECKON peaKkluy Balllero BapuaHTa

CoHar) + 302(r) <> 2COxr) + 2H200x)

CﬂenaﬁTe BBIBOJl O BBIACJICHHUH WJIHU IMOITIOIECHUHN TEIIJIOTHI B IIPOLECCE pCaKIIUH.

BemectBo | CocrosiHne AHO ko

MOTb

CoHy T 52,280
CO2 r -393,510
H20 xK -285,950

Tema 2: CkopocTbh XMMHUYECKON peakunu. XUMHYEeCKOe pABHOBECHE

Bapuant
A)1. Kak mBMEeHUTCS CKOPOCTb MPSIMOK PEaKIAH

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

€CJTM YBEJIMUMTH JIARTIEHHE B cHcTeMe B 3 paza?

2. Harmimmme KMHETUYECKHE ypaBHEHMST CKOPOCTEN MPSIMOM PEAKIINK, OOPATHOM PeaKIn

Y BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.ChopMyrHpyiiTe 3aKOH JCHCTBYIOMX MACC.

4. Ompenermre, B Kakyl0 CTOPOHY CMECTUTCS — XMMHYECKOE  PABHOBECHE TIPH  YBEJTMHUCHUN
KOHIICHTPAIIMH TIEPBOTO MICXOJTHOTO BEIIIECTBA, M YMEHBIIICHHS JARTICHHSI B CHICTEME.

5. Cpopmymupyiire punLmn Jle-I 1 larernse.

Tema Ne 3: Crpoenne aroma. Ilepnommdeckasi cucreMa XUMHYECKHX
aniemenToB /1.. MenjiesieeBa

Bapuant

1. HUcxomss w3 TOJOXKEHUS DIEMEHTOB B TEPUOJWYECKOW CHCTEME, JalWTe TMOITHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJS.

2. CocraBpTe (HhOpMYIBI OKCHIIOB M THAPOKCHJIOB JIEMEHTOB TPETHETO MEPHO/Ia, OTBEUAIOIINX
UX BBICIIEH CTENeHU OKucieHusd. Kak Hu3MeHsieTcs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COEIMHEHUIT?



3. Kak u3MeHsieTcst 3JIeKTpOOTPULIATEIbHOCTh U OKUCIIUTENIbHAS aKTUBHOCTH 3JIEMEHTOB [V-A
noarpynnsl? CoctaBbTe (POPMYITBI BOJIOPOIHBIX COSAUHEHHI 3IEMEHTOB 3TOM I'PYIIIHL.

Tema Ne 3: Xumuueckasi cBsizb. CTpoeHe NPOCTEHIIIUX MOJIEKYJT
Bapuant

Jlnst coequnenunii HBr, FeoOs, H2O

a) YKa)XUTE TUIl XUMUYECKOM CBA3M B MOJIEKYJIax

0) cocTaBbTE AIIEKTPOHHBIE CXEMbI 00pa30BaHMsI MOJIEKYJI C KOBAaJIEHTHON
cBs3b10. Onpenenure BaJIGHTHOCTb U CTEIIEHb OKHUCIICHUS.

B) U300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOU CBSI3bIO

T) H300pa3uTe TeOMETPHUECKYIO POPMY MOJIEKYIIBI BOJIbI, YKAKUTE
BAJICHTHBIN YT OJL.

Tema 4 PacTtBopbl. PacueTHbIN NPAKTHKYM — CIIOCOObI BBIPAKEHHUS COCTAB
pacTBopoB. MonHoe npousBeaenune Boabl. Bogopoansblii noka3zarens pH.
PacTBopbl 271ekTpouTOB. KoMILIeK000pa3oBaHue B BOAHBIX PaCTBOPaX.

Bapuant

1. Beruucnure: a) MaccoByl JI0JII0 BemiecTBa B mpoieHTax (w%); 0) MOJApHYIO
KoHIleHTparuio BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBalIeHTOB (Csk); pacTBopa
dochopHOil KHCTOTHI, TONYYEHHOTO ITIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOJBI, €CIH
notHOCcTh ero 1,031 r/m3. Uemy pasen tutp (T) sToro pactsopa?

2. KakoBa Oyzner xoHIeHTpaiusi noHOB Bogopoaa B 0,1 M pacTBope a30THCTON KHCIOTHI
HNO2, koHCTaHTa AMCCONMAIIMA KOTOPOM paBHa 5 - 104

3.Hanwmmure ypaBHeHHs gucconpanuu ciaeayromux asnektponutos: a) Ca(HCOs)2;0)
Ba(OH)2; B) CaCly;

4.HanmummTe moHOE U KPaTKOoe MOHHO-MOJIEKYISIPHOE YpaBHEHUE PEaKIUu, MPOTEKAroIIen
0 CXeMe:

Pb(NO3)2 + KI — Pbl> + KNO:s.

B uem cyth peakuun?

5. s JIAHHOTO KOMITISKCHOTO COCTIMHEHIST
[Co(NH3)sSO4]NO3 onpeIeTHTe
a) BHYTPEHHIOIO u BHEILHIOIO cepsr,
0) 3apsiz BHYTpeHHel 1 BHelIHel cdep;
B) KOMITTIEKCOO0pa3oBaresib; T)3apsiy] KOMILIEK BATEJIS,
JT) JATAH,

€) HalMIIUTE BbIPAKEHHUE JJTsl KOHCTAHTBI  JIUCCOLMALMM (HECTOMKOCTH) KOMITTEKCHOTO HOHA.

3ajganus 111 KOHTPOJIbHOM padoThl Ne 2(Tembl NeNe 5,6)

Tema Ne 5 TI'maposus codieii. ZKecTKoCTh NPUPOIAHBIX BOA. PacTBOpBI
HEJJIEKTPOJIUTOB



Bapuanr

1. Hamummre ypaBHEHHUS THUIPOJIM3a B MOJICKYJSPHOW M MOHHOW (hopMax Cieayrommx
couteii: NaHSO3z u MgCl,. Ykaxute pH cpeapl 3TUX pacTBOpOB.

2. Berauciure xecTKoCTh Bojbl, eciu B 500 11 ee comepskutcst 202,5 r Ca(OH)a.

3.IlpuBeauTte ypaBHEHHs PEaKIMi MPH XMMHYECKOM CIIOCOOE yMSTUEHHS BJIbIpEarcHTaMu:
U3BECTHI0, KAIBIIMHUPOBAHHON COOH, KapOOHATOM HaTpus , opToPochaTomM HATPHUS.

4. BpruucnuTe TEMIIEpaTypy 3amep3aHusi pactBopa t:(p) aHTH(puU3a, MOIYYEHHOTO MpHU
pactBopenuu 2 Kr stuiaeHrmkons CoHa(OH)2 B 2 kr BobI.

Tema Ne 6 lucnpcHblie cucrembl. KoJionaHoe cocTossHIE BelecTB
Bapuanr

1. CocraBbTe (hopMyiTy MULIEIIIBI 301151, U300pa3UTe CXeMY CTPOCHHS MHUIIEILIbI, OTPEAeIIUTe
3apsij KOJUTOUAHOM yacTuibl. Kakyto conb Hafo B3sATh (M3 ABYX IpPEIaraeMbix) B HAUMEHBIIEM
KOJIMYECTBE /I KOATYJIALNH 30JIs1 U To4emy?

3o1b Crabunuzarop Conu-xoarynsTopsl

AgCl KCl NacCl,CaCl,

2. YKaXHTe OCHOBHOH COCTaB MOPTIAHIIEMEHTHOrO KiMHKepa. [IpuBenuTte ypaBHEHUS
peakiuH, JoKa3bpiBarone Hannyre okcuaa sxenesa (111).
3. [IpuBeuTe KIaCCHPUKAIUIO HEOPTAHMYECKUX BSDKYIIIUX BEIICCTB.

KonTpoabHasi padora Ne 3 Temsl (7,8)

(15 BapumanToB no Kaxm0H Teme)

«OKHCINTETLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU. JJICKTPOXUMHUYECKUE
NpoueccuD
Bapuanr

3aganue 1. C momompl0 MeTOJa 3JIEKTPOHHOTO OajaHca paccTaBbTe KOI(POUIMEHTHl B
YpPaBHEHUM pEAKIUM U YKAKUTE OKHUCIUTENb U IpollecC, B KOTOPOM OH Y4acTBYET,
BOCCTAaHOBHUTEINb U MTPOLIECC B KOTOPOM OH Y4aCTBYET:
Cu + H2S04 — CuSOs + SO2 + H20.
3apanme 2. Beruncinre 37€KTPOIHBIN MOTEHLIMAJ, BOZHUKAIOIIMKA MIPU MOTPYKEHUHU LIMHKA B
PacTBOp €ro CONM ¢ KOHIEHTpaIuei katnoHoB Zn%* 0,001 Moms/am3.
3aganue 3. CocTaBbTe CXEMbI I'AJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX IPOTEKAIOT CIENYIOIINE
peakuuu:
a) 2Al + 6H"*—3H, + 2A1* 6) Mn + 2AgNO3s—Mn(NOs), + 2Ag.
3ananune 4. Hanmmure ypaBHEHHs] XUMAYECKHUX IPOLIECCOB, IPOUCXOMSIINX MPH IEKTPOIIU3E
BOJIHOTO pacTBopa (hocdarta HATPUS C UHEPTHBIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMY I'aJbBAaHUYECKOIO 2JIEMEHTA, COCTOSALIETO U3 MEJHOTO M CBUHIIO-
BOTO DJJIEKTPOJAOB, IOTIPYKEHHBIX B pPAacTBOpPBl cBoux coiyed. IlpuBenure >1I€KTPOHHBIE
YPaBHEHUS AIEKTPOJHBIX IIPOLECCOB, IPOUCXOJAIINX Ha AaHOJE U KaTOJIE.



3ananme 6. XKenesnoe uznenue MOKPHITO KagMueMm. Kakoe 3TO MOKpHITHE — AHOIHOE WU
karonHoe? Kakoit metamn OyzeT KoppoaIupoBaTh MPU NOBPEKICHUN 3aLIUTHOTO CIIOS KaJMUs?
CocTaBbTe JIEKTPOHHBIE YPAaBHEHUS aHOJHOI'O U KaTOAHOIO MPOLIECCOB KOPPO3UHU YKA3aHHOTO
W3JIeHs a) B HEUTpaNbHOW; ©0) KUCIIOHN; B) ClIa0OMIENOYHON cpeaax . YKaXUTe MPOMYKTHI
KOPPO3HUH.

TecTbl
Tema Ne 1 OcHOBHBIC MOHATHA U 3aAKOHBLI XUMWH

TecToBLbIE 3a7aHUA

1. IIpocTeie BelecTBa
1) monuaTHIICH

2) rpadur

3) 6enbiii pochop

4) ammuax

2. MounspHblii 00beM Ta3za usmepsercs
1) moJtb

2) MOJB/1T

3) kmoub/M3

4) n/xMoJIb

3. Mons n060ro rasza npu H. y. 3aHUMaeT o0beM 22,4 11 — clieCTBHE
1) 3aKoHa coXpaHEHHUs MacChl BELIECTBA

2) 3aKOHa MTOCTOSTHCTBA COCTaBa

3) 3akoHa ABOrajipo

4) 3aKOHAa KPaTHBIX OTHOIIICHUMA

4. 3aK0H COXpaHEHUS MacChl BEIIECTBA OB OTKPHIT ...
1) Paynem

2) MenpeneeBbIM

3) ABoraapo

4) JIoMOHOCOBBIM

5. DOKBUBaJEHT —3TO peajibHas WM YCJIOBHAas YacTHIa BEIECTBa, KOTOpas B JaHHOM
KHCJIOTHO-OCHOBHOM PEaKIIMK SKBUBAJIEHTHA OJJHOMY KaTHOHY BOJOpOJia WJIU B JaHHOU
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ PEAKIIUU OJHOMY ...

1) no3utpony
2) IpOTOHY

3) DEeKTpOHY
4) HeUTpoHy

6. Maccy BemiecTBa, B35TOI0 B KOJIMYECTBE 1 MOJIb, HA3bIBAIOT ... MAaCCON
1) aTomHO

2) SKBUBAJIEHTHOMN

3) MonsipHOI

4) MOJIEKYISIpHOI

7. IIpocToe BemiecTBo (B OTIUYHE OT CIOKHOTO) — 3TO



1) o30H
2) penon
3) cona
4) rpadur

8. ITpu HopMaIbHBIX yeaoBusx 3,01¢10%% Monekyr ra3a 3aHEMaOT 06beM
1) 11.2n

2)224 1

3)11,2n

4)5,6 1

9.3a1 a. e. M. (AaTOMHYIO €IUHUILY MACChl) IPUHSTO

1) 1/12 maccsr atoma uszortomna 2C

2) 1/12 macchl IpUPOIHOM CMECH aTOMOB U30TOIIOB YIIepoaa
3) 1/16 macchl aToma uszotomna 60

4) 1/14 macch atoma n3otona *4C

10. XuMu4ecKu HeJleIMMble YaCTHUIIBI — 3TO
1) atom kuciaopona

2) MOJIeKy1a BOJIbI

3) npoToH

4) Monexkyaa aMMuaKa

Tema Ne 1 Kiacebl HeOpraHm4eckux coeIuHeHN i
TecToBBIE 3aJaHUA

1. Cunukar HaTpus pearupyer
1) ¢ yronbHOW KUCIOTOM

2) C CONSTHOM KHUCIIOTOM

3) ¢ Bogoit

4) co BceMH 3TUMU BEILIECTBAMHU

2. TosbKO CpeHsISt COJIb MOJIYYAETCs [0 PEAKIIUH
1) H,SO, + Mg(OH)z =

2) Li,O + H,CO3 =

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

4) CHsCOOH + Cu(OH), =

3. Oxcup Cl,0; obpasyer coub ...
1) NaClO,
2) N&ClOg
3) NaClO;
4) NaCIO

4. Oxkcun yriuepona (1V) nonyvaercs npu B3auMoIeiCTBUU
1) kapOoHaTa HaTPUs U HUTPATA ATTFOMUHUS

2) kapOoHaTa KaJbIUs U XJIOPOBOJAOPOTHON KUCIOTHI

3) kapOoHara kanusi u© HUTpaTa 6apus



4) kapOoHarta 1e3us u xjaopuaa xenesa (I1)

5. BO3MOXHO TIOJIy4€HHUE KHUCJION COJIM IO PEAKIUU
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

3) CH3COOH + Fe(OH),=

4) CaO + H,O + N,Os =

6. Oxcup azora (V) o0pa3yeT colib
1) NH4CI

2) NHsNO,

3) NaNO3

4) C&(NOz)z

7. KucIoTHBIE OKCUJIBI MOTYT B3aUMOJICHCTBOBATH:
1) Bogoii

2) KUCIoTOM

3) ocHOBaHHEM

4) am(pOoTEepHBIM OKCHIOM

8. OCHOBHBIE OKCHJIBI MOTYT B3aUMO/ICHCTBOBATD:
1) Bomoi

2) KUCTIOTOM

3) ocHOBaHHEM

4) KUCIOTHBIM OKCUJIOM

9. PearupoBath ¢ BoJ10#1 OyAyT
1) okcun yraepona (1V)

2) OKCHJI KaJIbLIUS

3) ammuak

4) menp

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

2) kapOoOHAT KaJus

3) kapOOHAT TUIPOKCOKATBITUS
4) xapOoHaT KaJbLUs

Tema 2: JDHepreruka XuMH4YEeCKHX IIPOLIECCOB
TecToBbBIE 3aaHUS

1. OTKpBITast cucTeMa 0OMEHUBACTCS C OKPYKAIOIICH cpemoit
a) sHeprueil  0) BemecTBOM  B) paboOTOM T') DHEPrUel W BEIIEeCTBOM

2. DHTANBIUSL — ATO DHEPTHs, KOTOPOM 00Ia/aeT cUCTeMa MPH MOCTOSTHCTBE
a) naBleHust  0) Temreparypsl B) oObeMa I') Macchl



3. CrannapTHOM TemI0TOM 00pa30BaHUS HA3bIBAIOT TEIUIOBOM A deKT oOpa3zoBanus 1 Moib

JAHHOT'O B€IICCTBA N3 JJICMCHTOB HpI/I JOaBJICHUHN
a) P<0 6 P>0 B P=1013 10°Ia r) P = 3,045 -10°Ta

4. BBIpa)KeHI/Ie IIEPBOro 3aKOHAa TCPMOJIHMHAMUKHU
a) Q= AU+A  6) A=U-TS B)PV =nRT 1) G =H-TS

5. TepmoauHamMuyeckasi XapakKTepUCTHUKA, HE ABISAIOIIAsACA QYHKLINEH COCTOSHUS
a) BHYTPCHHsS SHEprusi 0) SHTANbIMS ~ B) DHTPOIUS r) pabota

6. OCHOBHO} 3aKOH TEPMOXHUMHUHU OTKPBLI
a) Kmay3suyc 06) 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 3PEeKT XUMHUUECKOW BBIPAKAIOT B AMHUIIAX
a) H/M 6) kr/m® B) k/[K/MOIb r) xx /M3

9.Crartuctuyeckuil XxapakTep BTOPOT0 3aKOHA TEPMOJIMHAMUKHU BbIPAKAET YpaBHEHHE

a) ds=§ 6)S =kinw

B) AS = SKOH- SHaq F) (AS)U,V Z 0

10.Onpenenenne noaHOro 3amnaca BHyTPEHHEN SHEPTUH BELIECTBA
a) BO3MOXHO SKCIEPUMEHTAJIBHO 0) HEBO3MOXHO IKCIIEPHUMEHTAIBHO
B) BO3MOXHO Pacy€THBIM CIIOCOOOM I') HEBO3MOKHO PACYETHBIM  CHOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TeroBoM 3P eKT peakinu 3aBUCHUT TOJIHKO OT HAYAIbHOTO M KOHEYHOTO COCTOSTHUS
CUCTEMBI U HE 3aBUCHT OT IYTH PEaKIuu

0) TeruioTa, MOrJIoIAaeMas CUCTEMOM MPU MOCTOSIHHOM 00beMe, paBHA U3MEHEHUIO BHYTPEHHEH
SHEPTUH CUCTEMBI

B ) TEIUIOTA, MOTJIomaeMasi CUICTEMOH MpU MOCTOSSHHOM JIaBJICHUH, PaBHA U3MEHEHUIO
SHTAIBITUN CHCTEMBI

') TEII0BOM A((EeKT peakIuu He 3aBUCUT OT HAYaITHHOTO U KOHEYHOT'O COCTOSIHUSI CHCTEMBI, a
3aBHUCHUT OT ITyTH PEaKIIuu

12. Peakuus B 3akpbIToit cucteme npu AG < 0 mpotekaer
a) B IPSIMOM HalpaBJICHUU 0) B IIpsIMOM U OOpPAaTHOM HarpaBIEHUU
B) B 00paTHOM HampaBJICHUU I') HE IPOTEKAET PEAKIUS



13. O6benHEHHOE ypaBHEHHE TIEPBOTO M BTOPOTO HA4al TEPMOJAUHAMUKHI
a) 7dS > dU + pdV 6) 6Q = dU + pdV
B) AH = Ugon. — Ugau, F) AS = Sion. — Shau.

14. N30onupoBaHHasi cucTeMa

a) oOMEHHUBAETCS C OKPYKAIOIIEH Cpe1oil FJHepruei

0) 0oOMEHHMBAETCS C OKPYIKAIOIICH CPeI0i BEIIECTBOM

B) OOMEHMBAETCS C OKpYXKalolel cpenoi padboToit

r') HE OOMEHHMBAETCS C OKPYXKAIOIICH CPEeIoil HU YHEPTUEH, HU BEIIECTBOM

15. Camonpou3BOJIBHBIMHM HAa3bIBAIOTCS IIPOLIECCHI

a) He TpeOyrolue SHEPruu U3BHE 0) TpeOyromue >HEpruu U3BHE
B) NPOTEKAIOIIUE ITPHU BBICOKOM ) NMPOTEKAIOUINE MPHU HU3KHX
JIaBIICHUU TeMIIepaTypax

Tema Ne 2 Xumudeckasi KHHETHKA. XUMHYeCKOe paBHOBeCHE
TecToBbIC 3a1aHUSA

1. Ckopocts nmpsimoit peakiuu Ny y+3Hyr) == 2NHj3 )+ Q Bo3pacraer
1) c yBenm4eHNN KOHLIEHTPALUK a30Ta

2) ¢ yMEHBIICHUH KOHIIEHTPAlLlUH a30Ta

3) ¢ yBeIMUEHNU KOHLIEHTPAlU aMMHUaKa

4) ¢ yMEHBILIEHUH KOHIIEHTPAallui aMMHaKa

2. Beixon ammuaka no ypaBHeHHIO peakiuu Noiy+3Hzr) == 2NHj3)+Q
YBEITUYHTCS, €CITN

1) TOBBICUTH TEMIIEPATYPY, TOBBICHTH JIaBJICHNE

2) MOBBICUTH JAABJICHHE, IOHU3UTH TEMIIEPATYPY

3) OBBICUTH TaBJICHUE U TEMITEPATypy

4) MOHW3WUTH TaBJICHUE U TEMITEPATypy

3. PaBHoBecue B cucteme: Hyry + Sipy == H2S(r) Ipu u3MeHeHnn AaBieHUs
1) He cmecTuTCH

2) cMecTUTCA BIPaBo

3) cMecTUTCS BJIEBO

4) He BIUSIET HA CMEIICHUE PAaBHOBECUS

4. KuHetn4eckoe ypaBHEHUE JJIs IPSIMOTO IIpoLecca peakunun Ay ytBor) ==
ZAB(F.)

1) V=k C?(A)

2) V=k C2(A,) C?3(By)

3) V=k C(A) C(B>)

4) V=k C?(A;) C(B,)



5. IIpaBunbpHOE BBIpA)KEHUE CKOPOCTH XUMUYECKOW pEaKLUn
2CI’(TB) + 3C|2(r‘)= 2CI’C|3(F.)

1) V =K[Cr]? « [CLJ?

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

3) V =K[CI,J?

4) V = K[3Cly]

6. KoHCcTaHTa CKOPOCTH XMMUYECKON PEAKIIUU 3aBUCUT
1) KOHLIEHTpaUK pearupyrommX BEeIECTB

2) TeMIiepaTypbl

3) mpUpOABI pEarupyrOIUX BEIIECTB

4) naBleHUS

7. CKOpOCTh XHMHUYECKOH peakiuy He 3aBUCHUT OT
1) TemmiepaTypsl 2) naBneHus
3) KOHIIEHTpaI1 4) katanuzaTopa

8. PaBroBecue B cucteme Nor) + Oy == 2NO.) Ipu NOBBIIIEHUY JaBICHUSA
1) cmectuTCs BIEBO

2) cMecTUTCsl BIIPaBO

3) He cMeCTUTCS

4) NOBBICUTCS

9. YBennueHne KOHIICHTPAIIMHN HCXOTHBIX BEIIECCTB CMEMIACT XUMUYIECKOE
paBHOBECHE

1) BiEeBO

2) BOpaBo

3) He cMmernTaeT

4) He BIUsAET

10. PaBHoBecue peakunu SOy )+0,505.) == SOj3)*+ 99x/x npu
MOHKEHUH TeMITePaTyphl
1) He cmecTuTCH
2) cMecTUTCS BIIPaBo
3) cMeCcTHTCS BIEBO
4) CKOpPOCTh OOpPAaTHOM pPeaKIMM YMEHBIIUTCSA, a PSIMOM — HET

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

1) moBBICUTH TEMIIEPATYPY, TOBBICUTH JIABICHUE

2) MOBBICUTH JAABJICHHUE, IOHU3UTh TEMIIEPATYPY

3) MOBBICUTH ABJIICHUE U TEMIIEPATYPY

4) NOHW3UTH 1aBJICHUE U TEMIIEPATYPY



12. IToBbllIEHNE JaBIEHUS U IOHMKEHHUE TEMIIEPATypPbl B CUCTEME IIPUBOJIUT K
IIOBBIIICHUIO BbIX0/1a IIPOAYKTA PEAKLIUU B CIIy4ae

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

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

3) Hotl, == 2HI-Q

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

13. YcnoBrueM XUMUYECKOTO PABHOBECHS SIBJISIETCS PABEHCTBO

1) KOHLEHTpauUi UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUN

2) cKOpoCTel MpsAMON U 00paTHOM peaKIHii

3) sHEpruii NCXOJIHBIX BEIIECTB U MPOJAYKTOB PEAKIIHUA

4) 00bEeMOB, 3aHIMAEMBIX UCXOAHBIMH BEIICCTBAMU U MPOAYKTAMU PEaKITUit

14. KaTanu3arop BIuseT HA XUMHYECKOE paBHOBECHE
1) cMemaeT BiIEBO

2) cMelaeT BIpaBo

3) He cMmemIaeT

4) HeT NMPaBUILHOTO OTBETA

15. PaBHOBeCcHE CMECTHUTCSI IPU YMEHbIIIEHUH faBieHus B cucteme No+O, ===
2NO

1) BiIeBO

2) HE CMECTHUTCS

3) BrpaBo

4) HEeT NpaBUILHOTO OTBETA

Tema Ne 3 Ctpoenune atoma. Ilepuoanueckasi cucTeMa XuMHYECKUX
jaemenToB /I.U. MenaesneeBa

TecToBbIC 3a1aHUSA
1. Meraymueckue CBOMCTBa HanbosIee BBIPAXKEHBI Y aTOMa
1) nutus
2) HaTpud
3) kamus
4) xampuus

2. HauOonpbimii pagnyc aToma UMEET
1) K
2) Na
3) Li
4) Rb

3. 3apsn siagpa aToMa KpEMHHUS paBEH
1) +28
2) +31



3) +4
4) +14

4. DnexTpoHHyI0 KoHpHUrypanuio 1s22s22p®3s23p° nmeer aTom
1) dochopa

2) xjopa

3) 6poma

4) ¢dropa

5. B mepuone ¢ yBenudeHueM 3apsija siijpa aTOMOB METATUIECKHE CBOMCTBA
1) ocnabeBaroT

2) yCWJIMBArOTCSA

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTHU

6. B maiibIx nmepuosiax ¢ yBeldueHUEM 3apsjia sapa paguychbl aTOMOB
1) yBenuuuBaroTcs

2) U3MEHSIIOTCA MEePUOIUYECKU

3) yMEHbIIIaOTCs

4) He U3MEHSIOTCS

7. DIeMeHTY ¢ 3IIeKTPOHHOM (GopMyioii atoma 1522522p®3s23p2 cooTBeTcTBYET
(opMmyna BeICIIEro OKCHIA

1) B,Os

2) AlLO;

3) N2Os

4) P,0s

8. Tpu uactuiel Ne®, Na*, F~ ©MeroT oquHaKoBOE
1) MaccoBoe umnciio

2) 4uCI0 HEUTPOHOB

3) 4uCI0 IEKTPOHOB

4) 4ucI0 TPOTOHOB

9. Hucio sHepreTHUYecKnX YpoBHEN y aToMa, UMEIOIIEro 19 mpoToHoB
1) 3

2) 5

3) 4

4) 2

10. Yucao mpoToOHOB, HEUTPOHOB U DJIEKTPOHOB Y aTOMa C MOPSIKOBHIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40



4) 40, 40, 40

11. Yucno momaypoBHEH Ha SHEPTETUIECKOM YPOBHE OIPEACTSET ... KBAHTOBOE
YHCIIO

1) rmaBHOE

2) MarHUTHOE

3) opbuTanbpHOE

4) cnuHOBOE

12. MakcuMalibHOE YUCIIO 3JIEKTPOHOB Ha f — moypoBHe
1) 8

2) 2

3) 10

4) 14

13. HCpCMCHHYI-O CTCIICHb OKUCJIICHHUA IIPOABJLACT 3JICMCHT C BHCKTpOHHOﬁ
dbopmyroit

1) ...35?3p*

2)...4d1052

3)...3s%3p°®

4)..3d14s?

14. DneMeHT ¢ 21IeKTpOHHOM popmyioii ..3s23p%3d1%4s24p° naxomurcs
1) 5 rpynme, riiaBHOM noArpymmne

2) 5 rpymnie, moOOYHOU MOATPYIIIIE

3) 7 rpynne, moO0OYHON MOATPYIIIE

4) 7 rpynre, ri1aBHOM NOATPYyIIIE

15. HaumenbIet sHeprueit MoHU3auu 061aaaet
1) xanmbrmit

2) MBIIIBSIK

3) xpom

4) Opom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCHJIOB MPOUCXOJIUT B PSLY
1) P205 — SIOZ — A1203

2) MnO — MnO; — Mn;0y

3) N205 — P205 — ASZO5

4) CI’207 — P205 — A1203

17. OcnabyieHne OCHOBHBIX CBOMCTB THIPOKCHJIOB IIPOUCXOINT B PSIY
1) Mn(OH), — Mn(OH); — Mn(OH)a
2) AI(OH); — Si(OH), — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH)4 — Ga(OH); — Zn(OH);



18. Bo3MOKHOCTh HaX0XKJICHUS AJIEKTPOHOB HA OJTHOM OPOUTAIHN ONPENEIISET ...

KBaHTOBOE YHCIIO
1) rmaBHOE

2) MarHUTHOE

3) opbuTtanbpHOE
4) cniuHOBOE

19. 3apsn sapa aroma, uMeromero 21 aneMeHTapHyro YacTUIy, PaBEH
1) +7

2) +12

3) +21

4) +10

20. CBoiicTBa aTOMOB XMMHUYECKHUX 3JIEMEHTOB HaXOATCS B IEPUOIUYECKOM
3aBHCUMOCTH OT

1) maccel aToMa

2) Macchl sipa

3) ynciia IpOTOHOB

4) 3apsia sapa

21. DnextponHas ¢popmyna nona Cl” coBmagaer ¢ 3JeKTpoOHHOU (popMyion
1) uona F

2) atoma Ar

3) aroma Na

4) nona Na*

22. Haubomnpliee 3Ha4Y€HNE YHEPTUN HOHU3ALUU Y aTOMa
1) propa

2) Kamus

3) a3oTa

4) xpoma

23. DnexkTpoHHas ¢GopMmysa aroMa Maprasiia
1)...3523p%4s%4p?
2)...3523p%3d*4s%4p?!

3)...3s23pf3d%4s?
4)...3s23p%3d%4s!

24. I'a3000pa3Hoe coeAMHEHUE C BOJIOPOJIOM 00pa3yeT JIEMEHT
1) Mn 2) Mo
3) As 4) V

25. Haubomnbliee 3Ha4Y€HNE 3JIEKTPOOTPUIIATETLHOCTH Y DJIEMEHTA
1) Be 2) O
3)N 4)C



26. Y atoma maprasiia Ha d-mogypoBHE HAXOAUTCS 3JIEKTPOHOB

1) 8 2) 10

3) 5 4) 2

27. Haumenbliiee cpoACTBO K JIEKTPOHY Y aToMa

1)C 2) N

3)0 4) F

28. MakcuMallbHOE YKCIIO JIEKTPOHOB Ha 4-OM 3HEPreTUYECKOM YPOBHE
1) 8 2) 18

3) 32 4) 2

29. HanMeHee aKTUBHBIN HEMETAI UMEET 3HAYEHUE OTHOCUTEILHOU
QICKTPOOTPpUIATCIBPHOCTH PABHOC

1) 22  2) 1,0

3) 2,35 4) 1,4

30. MakcumanbHasi MOJOKUTENIbHAsL CTENIEHb OKUCIICHUS 3JIEMEHTa paBHa
1) HOMepy nepuoaa

2) HOMEpY psaa

3) HOMepy rpymnibl

4) Nops.AIKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsizb. CTpoeHHEe NPOCTEHIIMX MOJIEKYJI

TecToBBIC 32 1aHUA

1. Xumunueckas cBs3b B MoJieKyJie pocpuna PH3
1) xoBaneHTHas MOJIIpHast

2) KOBaJICHTHAsl HETOJIIpHast

3) nonnas

4) Metannuyeckas

2. CoelMHEeHHUSIMU C KOBAJIEHTHOM MOJSPHOU CBS3bIO SABISIOTCS
1) Boma u cepoBOAOpPOa

2) 6pomu Kamus U a30T

3) aMMHaK ¥ BOJIOPOJT

4) KHUCIIOPOa U METaH

3. BemecTBo ¢ KOBAJIIEHTHOMN MOJISPHOM CBS3bI0 MMEET GOPMYITY
1) KCI

2) HBr

3) P4

4) CaCl,

4. CoequHEHUAMH C KOBAJIEHTHON HETOJISIPHOM CBSI3bIO SIBIISIFOTCS
1) xsopu HaTpUs U METaH



2) XJIOp U a30T
3) 6poM 1 amMMHuaKk
4) o1 1 cepoBOIOPO

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

6. Crenenn okucienus azora B mone NH4" pasna
1)-1

2)-3

3) +3

4) +4

7. BelecTBO ¢ HOHHOM CBSA3BIO UMEET (hopMyITy:
1) AICI3

2) Pls

3) N2O

4) AsHs

8. B coemnuenun NaOH cBs3p

1) noHHas u KoBajeHTas MOJIApHAs

2) MOHHAas U JOHOPHO-aKLENTOpHAas

3) KOBaJIeHTHas MOJIIpHAsi U BOJAOPOIHAS

4) KoBaJICHTHAs HEMOJISIpHAs U MeTaJlIn4yecKas

9. loHHast cBA3b BO3ZHUKAET MEXy aTOMaMHU
1) meTannos

2) HEMETaJIOB

3) MeTaI0B U HEMETAJIOB

4) B MoJIeKynax MpOCTHIX BEILECTB

10. CBOMCTBOM KOBAJIEHTHOH CBSI3U HE SIBIISIETCSA
1) HanpaBIEHHOCTH
2) HONsIpU3yeMOCTh

3) HaCKIIIAEMOCTh
4) cOnpOTUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BhIpa:KeHHUs COCTABA PACTBOPOB

TecToBBIC 32 1aHUA

1. MaccoByto 10J110 paCTBOPEHHOTO BEIIECTBA PACCYUTHIBAIOT IO popMyIie

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

4) m(semectBa) = M(pactopa) — m(H20)



2. MonsipHyt0 KOHIICHTPAIIMIO PACTBOPA PACCUUTHIBAIOT 1O (hopmyJie

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

4) m(semectBa) = M(pactopa) — m(H20)

3. PactBop coaepxut 20 r Bemecta U 80 r Boabl. KoHIIEHTpalus pacTBopa B MaCCOBBIX JOJIAX
1) 20 %
2) 25 %
3) 0,25
4) 0,20

4. Tutp pactBopa ¢ conepxanuem 0,22 r Bemectsa B 100 M1 pacTBOpa paBeH ... I/MJI
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)150r

3)30r

4H1,5r

6. Konmnuectro Bemecrea NaOH B 500 M1 0,2 M pactBopa
1) 0,2 monb

2) 0,1 momnb

3) 0,01 momb

4) 0,02 monb

7. Macca Na2CO3°10 H20 (M = 286 r/moib) B rpammax, HeoOxoaumast Juist mpurorosienus 100
mi 0,1 H pacTBOpa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa paccUUTHIBAIOT IO POpMyIIe:
T -1000
c=———
1) M IK.
m
) T =—
) \V4
m
3) W = —
m

4) ciV1i=c2V2



9. MonsipHast KOHIIEHTpalus 3kBuBaeHTOB 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/moi1b) B rpamMax, Heooxoaumas st purorosienus 100 mu 0,01
M pactBOpa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PaCTBOpLI IJIEKTPOJIUTOB

TecToBbBIE 3a1aHUA

1. DJIEKTPOIUTHYECKOM AUCCOIUALIMEN HA3bIBAIOT
1) paznenenue cMecH IyTeM HarpeBaHus

2) pacTBOpPEHHE COEIMHEHUS B BOJIE

3) pacniag pacTBOPEHHOT'O BELIECTBA HA MOHBI

4) B3auMOJIEIICTBUE BEILIECTBA C BOJOM

2. Haubonee cunbHas KUCIOTA € TOUKH 3peHus TO]]
1) H2CO3

2) HF

3) H2S

4) HCI

3. CUJIBHBIM DJIEKTPOJIUTOM SIBJISIETCST PACTBOP
1) HCIO

2) H.COs3

3) H2S04

4) H2SO3

4. Hanbomnee cUIbHBIM 3JIEKTPOIUTOM SIBJISIETCS paCTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoGHBI JUCCOLUMUPOBATH MO TUITY KUCIOTHI 3JIEKTPOIUTHI
1) Zn(OH):
2) Ba(OH):
3) Mg(OH):
4) Al(OH)s3

6. Peakuus naé€r 10 KOHIA B paCTBOPE MEKy HOHAMHU
1) Ba** u CI

2) Ba?* u NO3"

3) Ba?* u SOs*



4) Ba?" u CH3COO

7. Haubosee ciiabbiM 3JEKTPOJIUTOM siBjisieTcst (npuBeaeHbl K1)
1) H2S03 Ky=1,6-10"2

2) H2SiO3 K,=2,2:1010

3) H2SeO0s K,=3,5-103

4) H2TeOs K,=3-103

8. COKpaIéHHOMY HOHHO-MOJIEKYIISIPHOMY ypaBHeHHI0 S2+ Cu?*=CuS
MOIIEKYJIIPHOE ypaBHEHHE

1) 3H2S+Cu3(POa4)2 = 3CuS + 2H3PO4

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

3) NazS+ Cu(NO3)2 = CuS+ 2Hz0

4) 3H2S+Cu3(P0Oa4)2 = 3CuS+ 2H3PO,

9. Bblan(eHI/Ie KOHCTAaHThI AucCConany MOXXHO 3aIlucaTtb AJId
1) HNOs3
2) H.CO3
3) K2COs3
4) MgCl»

10. CteneHb 3MEKTPOIUTUYECKOM TUCCOLMALINN HE 3aBUCUT OT
1) KoHLIEHTpaluu pacTBOpa

2) naBiIeHUS

3) npupoIbl AIEKTPOIUTA

4) TeMmepatypbl

COOTBETCTBYET

HNounnoe npousseaenue Boabl. BonopoaHbiil mokasareib

TecTOBBIE 3aJaHUA

1. Jlakmyc B pacTBOpe KHUCIOTHI
1) xpacHbI!

2) cunuit

3) duoneToBsIi

4) XKeNnThIi

2. ManuHOBYIO OKpACKY B IIEJIOYHON Cpeie UMEeT UHIUKATOP
1) nakmyc

2) METUIIOPAHK

3) yHUBEpCAIbHBIN

4)) penondranenn

3. MeTtunopanx B IPUCYTCTBUU KUCIIOT UMEET OKPACKy
1) cunio0

2) KpacHyI0

3) GecrBeTHYIO

4) opaHXeBYyIO

4. YBenu4ueHue B PacTBOPC KOHICHTpAIUU TUAPOKCUI - HOHOB COOTBCTCTBYCT

1) ymensbmenuto pOH
2) yBenmuenuto [H']



3) ymenbenuto pH
4) yBenmuenuto pH

5. 3mauenuto pH= 3 cooTBeTcTBYeT KOHIEHTpauws HoHoB [OH ] Mous/1
1) -lg1073

2) -3

3) 101

4) 103

6. :‘)J'IeKTpOJII/ITI/I‘leCKa}I Aucconuanus BOJAbI HIPUBOJUT K O6pa30BaHI/I}O HOHOB
1) H+ + O

2)2H"+07?

3) HsO++ OH ™

4)OH + 02

7. KoHlleHTpalisi MOHOB BOJIOPO/Ia B YUCTOM BOJE paBHA... MOJIB/TI
1) 10”7

2) 10°*

3) 107

4) 1011

8. KoHueHntpauuu ruipokCcu HOHOB 10 mos1b/1 cootBercTByeT 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. Konnenrpauus rugpokcui-uonos B 0,1M pactBope NaOH paBHa Moiib/i.
1) 10t
2) 101
3) 1013
4) 1010

Komiuiekcoo0pa3oBaHue B BOAHBIX PACTBOPax

TecToBBIC 3a1aHUA

1. KoopauHanmoHHoe yuciio komiuiekcooopasosarens B coequHennn [Cr(NH3)4Clz] paHo
14
2) 6
3)2
4)3

2. ATOMBI TaJIOT€HOB BXOJAT B COCTaB KOMIUIEKCHBIX COEIMHEHUN B POJIU
1) nuranmoB
2) BHeWHeH chepbl



3) nuraHaoB U KOMILIeKcooOpa3oBaTeneit
4) MUTaHA0B M BHEITHEH cepbl

3. Crenenb okucaeHHs KoMILIekcooopasoBareis B coeaunenun Ka[Fe(CN)s] pasua
1) +3
2) +2
3)+4
4) +6

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

5. Ctenenb OKHMCICHHS KOMILIEKCooOpa3oBarens B coeaunenuu [Pt(NH3)2Cl.] paBua
1) +4
2) +2
3) 0
4) +6

6. KoopnHanmoHHoe 4KciIo onpeaenseT

1) uncno cBsa3eil koMmIiekcooOpa3oBartes ¢ JUraH1aMu
2) YUCTIO JIMTaH/IOB

3) 4KCII0 LEHTPAIBHBIX aTOMOB

4) 3apsn BHyTpeHHEH cepsl

7. llleno4yHble METAILIBI BXOJISAT B COCTAB KOMIUIEKCHBIX COSMHEHUN B POJIH
1) muranmos

2) KOMILIEKCOOOpa3oBaTeeH

3) nuraH0B U BHEIIHEN cepbl

4) BHewHel chepsl

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

9. Crenenpb okucieHust komruiekcoodpaszosaresst B coenurennu [Ni(NH3)s]Clz pasna:
1) +4

2) +2

3)0

4) +6

10. KoopuHaIMoHHOE YUCIIO KOMIUIEKCOOO0pa3oBaTess He 3aBUCUT
1) ot mpupoABI KOMILIEKCOOOpa3oBaTens

2) 3aps/ia KOMIUIEKCOOOpa3oBaTes

3) TemnepaTypsl

4) naBiaeHUs

I'mapoaus coaei



TecTOBBIC 32/ 1aHUA

1. 'unponu3y noaBepraroTCs: COJU
1) KCI

2) NaCN

3) CH3COONa

4) NaNO3

2. 'upponu3sy He MOABEPraroTCs COIU
1) NH4NOs

2) AICI3

3) BaCl»

4) Na2SOg4

3. ITomHOMY THIPOJIN3Y TIOBEPIaIOTCS CONH
1) Fe2(COg)s

2) Al2(S0a)3

3) FeCls

4) AlLSs3

4. 3uauenue 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(NOs)2

2) Zn(NO3)2

3) NaCHsCOO

4) K2S

6. Ypasuerue COs>+HOH =—= HCOs +OH OTHOCHTCS K THAPOIH3Y COTH
1) Ca(HCO:3):

2) Alx(COs)3

3) K2CO3

4) KHCOs

7. OCHOBHBIE COJIU 00Pa3yIOTCS MPU TUIAPOTU3E

1) MgCl>

2) Al;Ss3

3) K3POyq4

4) CuSOq4

8. JJakmyC OKpalmBaeTcsi B pO30BbIi IIBET B paCTBOPAX COJIEH
1) Al2(SO4)3

2) Na2CO3

3) KoS

4) ZnCl;

9. Kucibie conit 00pa3yroTCs IPU THAPOIU3E
1) CuSO4
2) CaS



3) MgCl,
4) NasS

10. denondTanenH npuoOPETacT MATTMHOBYIO OKPACKY B PACTBOpPAX COJICH
1) AICl3

2) KNO;
3) NazS
4) K2SiO3
KecTKoCTh NIPUPOIHBIX BOJ
TecroBble 3aganus
1. Ilpomecc  MHOCTENMEHHOTO  MNPUIMBAHUSA  PAcTBOpa-TUTPAaHTA K

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa3z0aBeHUEM;

0) TUTpOBAHUEM;

B) CMEIIEHHEM

T') SKBUBAJICHTOM THTPAHTA.

5. MOMEHT 3aBEpUICHNS] XMMUYECKOW PEAKIMU B TATPUMETPHUH HA3bIBAIOT:
a) CKAauKOM THUTPOBaHMSI;

0) KpUBOW TUTPOBAHMUS;

B) JJMHUEW HEUTPAIIBHOCTH;

I') TOYKON SKBUBAJICHTHOCTH.

7. TUTp pacTBOpa pacCUUTHIBAIOT MO (PopMyJie:

_ T(pactBopa)-1000

C
2) M, (Bemectsa) '
m(pacTB.BemeCTBa
6) T = (pacTB.BemEeCTBA)
V(pactBopa)
m(pacTB.BeleCTB
B) 0= (pacTB.BemIeCTBa)

m(pacTBopa)

10. PacTBOp, MpUrOTOBJICHHBIM IO TOYHOW HaBeCKe WM M3 (PuKcaHania,
Ha3bIBaeTCA

a) CTaHAApTHBIM,;

0) cTaHIapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

11. O61mast >keCTKOCTb BOJIHI. ..... paBHa, €CJId Ha TUTPOBAHUE



100 mu mpupogHOil Boabl mouwio B cpegHeM 17,6 mu 0,05 H pactBOp
KOMILIEKCOHA

a) 1,76 MOIBIKB/IM®;

6) 17,6 MMOIIBIKB/IM®;

B) 8,80 MOMIBIKB/IMS;

r) 8,80 MMoIBIKB/IM°,

12. OO0111y10 KECTKOCTh BOABI OIPEEIAIOT METOAOM......
a) XeJaTOMETPUH;

0) anMauMEeTPuH;

B) KOMILJIEKCOHOMETPHH;

T') QpreHTOMETPUH.

13. KapOoHaTHas )keCTKOCTb BOJbI, HAa TUTpoBaHue 100 M1 KoTOpoit
uspacxonosano 8,5 mut 0,1 v pactBopa HCI, paBaa

a) 0,85 MOIBIKB/IM®;

0) 0,85 MMOIBIKB/IM3;

B) 8,50 MOJIBIKB/IM>;

r) 8,50 MMouBIKB/IM°.

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

6) CO32', HCO3’;

B) NOs".

17. Kakas 5kxeCTKOCTh BOJbI YCTpaHsETCsl KUIISTYUEHUEM B TeueHue 1 vaca npu
aTMOC(EpHOM JIaBJICHUU?
a) MOCTOsIHHAs; 0) 00111asi; B) BpEMEHHasl.

18. K kakoMy KJIacCy OTHOCHTCSI BOJQ, €CIIM €€ OO0Ias )KECTKOCTh paBHA S5
MMOJIb-2KB/J1?

a) MsTKas;

0) TOBOJIBLHO JKECTKAS,

B) CpEIHEH )KECTKOCTH;

I') dKECTKasl.

20. Yepe3 kakWe COCAMHEHHS YCTPAHSIOTCS THUIPOKApPOOHATHI KaJIbLUS U
Mar"us’?



a) CaCOj3, MgCOs;
6) CaCOs, Mg(OH)z,
B) Ca(OH);.

21. Kakoii M3 peareHTHbIX METOJOB NPHUMEHSIOT sl YCTpPaHEHUs
KapOOHATHOU KECTKOCTU M OJHOBPEMEHHO IS YMEHBILIEHHUS IETOYHOCTH?
a) kursiueHue; 0) u3BectkoBanue; B) BBeaeHne NaOH.

I[ncnepcnble cucrembl. KosusionaHoe cocTosinue BenecTB
TecToBbBIE 3a7aHUS

1. CucreMsl, B KOTOPBIX OJTHO BELIECTBO B BUJIE MEJIKMX YaCTUILL PaclpeesIEeHO B Cpesie
JpYroro BEUIECTBA Ha3bIBAIOTCH ... .

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

3. BemiecTBo, B KOTOPOM paclpeziesieHbl MEJIKNE YaCTUILIbl, HA3bIBAIOT JUCIEPCUOHHOM ... .

4. Omynscus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIIBHBIN paCTBOP

5. A»po3oib, 37O ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOUTENBHBIN PacTBOP

6. Cycnensus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENIBHBIN PacTBOP

7.T'ens, 5710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP

8. Cucrema, oOpa3oBaHHas Ia30BOM JUCTIEPCHOM cpenoit M KHUIKOHM aucrepcHoi (azoil —

370 ... .

— a’po30JIb

— OMYJIbCHUS

— CyCIIEH3UsA

— reib

9. Cucrema, oOpa3oBaHHas XKHUJIKOH TUCIEPCHON Cpelloi U KUAKON nucrnepcHoi (a3oit —
970 ... .

— a’po30JTh



— IMYJIbCHUS

— CyCIICH3US

— Telb

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

— a’p0o30JIb

— IMYJIbCHUS

— CyCIICH3US

— Tellb

11. CroiicTBa KOJUIOMIHBIX PACTBOPOB, XapaKTEPU3YIOIIEeCs: OECIOPSIIOYHBIM Xa0THYHBIM
JBY)KEHUEM KOJUTOUTHO-IUCIEPCHBIX YacTHUI[ — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— muddysns

— celMMEHTAaLus

— KOaryJisius

12. CpoicTBa KOJUIOWIHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECS CaMOIPOU3BOJILHBIM

MPUPOHBIM CMEIIMBAHUEM PACTBOPOB — ITO ... .

— OpOYHOBCKOE JIBUKCHUE

— muddysns

— celMMEHTanus

— KOaryJisius

13. CgoiicTBa KOJJIOMTHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECsS OCEeNaHHEeM JIUCIEPCHBIX

YaCTHI[ MOJ1 JCHCTBUEM IPaBUTAIIMOHHOTO TTOJISL — 3TO ... .

— OpOYHOBCKOE JIBUKCHUE

— muddys3us

— CeIMMEHTALUs

— KOaryJisius

14. 3omp moanma cepedbpa ¢ MOJIOKHUTEIHHO 3apSHKEHHBIMU TpaHyJaMU B BOJHOM cpejie
KOHJICHCAIIHOHHBIM METOJIOM, B OCHOBE KOTOPOTO JISKUT PeaKiusi 0OMEHa, MOKHO PUTOTOBUT,
€cJId B U30BITKE pacTBOP

— K2SO0q4

— Agl

- KiI

— AgNOs

15. CpoiicTBa KOJUIOUAHBIX PACTBOPOB, XapaKTEPU3YIOIIEECs pa3pyLIeHHEM KOJUIOMIHBIX
94acTHI] — 37O ... .

— OpOYHOBCKOE JIBKCHHE

~ udysus

— CeIMMEHTAaus

— KOaryJsius

Tema Ne6 Xumust BSZKYIIIUX CTPOUTEIbHBIX MATEPHAJIOB
Bapuanr

1.
IleMeHTHBIN KIIMHKEP CONCPIKUT

1 [ okcua kanbums



N

[# okcug anoMuHMS
[0 okcug yrnepoaa (1V)
[# okcua kpemenus

W

2.
Ykaxure COACPIKAaHNUEC OKCHUJIOB 3JICMCHTOB B ICMCHCTC

1 (1) okcua Kanbums [1] 62-68%
2 (2) okcug antoMuHKS [2] 4-9%

3 (3) oKkcua KpemHus [3] 18-26%
4 (4) okcuga xenesa [4] 0,3-6%
3.

yCKOpI/ITeJ'IB CXBaTbIBaHMUA JKUIKOI'O CTCKJIA

1 @ TeTpadTopoCMANKaT HaTpUs

2 D 3TUNEeHAMaMMHTETpaaueTaT HaTpus
3 D CUAMKaT HaTpusa

4 D rMAPOCUIMKAT KanbLuns

4.

ITpu onpenenenuu copepkaHusi aKTUBHBIX KOMIIOHEHTOB U Iepekera KOMOBOM H3BeCTH, 00pa3Libl
BELIECTBA PACTBOPSIOT B BOJIE U TUTPYIOT paCTBOPOM

1 @ CONSAHOWM KNCAOThI
2 D KomrisiekcoHa III

3 D XPOMOTreHa YepHoro
4 D deHondTanemHa
5.

[{leMEeHTHBIN KIMHKEP COACPIKUT

[ 6enut

[ anut

# uenut

[ aniomodepput
O stpunrur

gu » W N =

6.
H3BecTh ITyIIOHKA B KAYCCTBEC BSXKYLICTO COACPIKUT

oKcuna Kanbuuda
oKCuna MarHusa
rmapokcua Kanbumsa
OoKCnAa antoMUHUA

O0O®00

OKCnAa KpeMHu4a

7.
K 3aMCIAJIUTEIIAM CPOKOB CXBATBIBAHUA IEMCHTHEIX PACTBOPOB OTHOCATCA BEIICCTBA B PAAY

[y

(O xnopua HaTpus,cynbdaT HaTpusl, WaBenesas KNCIoTa, CyabdaTt anoMuHuUs

N

(8) wasenesas kucnota, caxaposa, MoueBMHa, GOpHas KUCIoTa

{0 caxaposa, cynbdat HaTpusi, XNOPUA HATPWsI, MOYEBUHA

w



PacTBOpHI 37€KTPOIUTOB CYHIECTBEHHO YBEIMYMBAIOT CKOPOCTH TBEPACHUS LIEMEHTHBIX
PacTBOPOB U CHUIKAIOT BpeMsl UX cXBaTbiBaHUsl. K TakuM BellecTBaM OTHOCSITCS

1 D Xnopua HaTpus, kapboHaT Kanus, cynbdat antoMuHusa, 6opHas Kucnota
2 D MOYeBMHa, WaBenesas KMCA0Ta, HATPAT altOMUHUS, XN0pUA, HaTpus
3 @ Xnopua HaTpus, kapboHaT kanus, cynbdaTt antoMnHKS, cynbdaTt HaTpus

9.
yKa)KI/ITC, KaKHeC BCIICCTBA OTHOCATCA K BO3AYIIHBIM BSDKYIIIUM:

rmnc
nopTnaHALEMEHT
KOMOBas U3BECTb

KFROE

KWUCTOTOYMNOPHbIN LeMeHT

10.
Vxaxure COCIMHCHU A, KOTOPBIC IPUMCHAKOTCA, KAaK YCKOPUTECIN TBEPACHU A I'MIICA:

>XXMBOTHbIN KJen
cynbdaT HaTpus
cynbdaT aMMOHUSA

OREO

rMApOKCUA Kanbums

11.
YKa)KI/ITC, KaKO€ BCUICCTBO OTHOCUTCA K THUAPABJINYCCKUM BAXKYIIM!

NU3BECTb
MarHe3masnbHbIN LeMEHT
rMIMHO3EMUCTBIN LEMEHT

O®0O0

pacTBOpMMOE CTEKIIO

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 MHOpTIIaHAILEMEeHTa?

Kncnyto
LLLENOYHYO
HeNTpanbHyo

CO®O0

cnabo-kucnyto

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

O soay
(%) okcua kanbuus
O nyuuonarosble aobasku

A W N R

O cynbdaT MarHus



15.
TBCpI[eHI/Ie MHHCPAJIBbHBIX BAIIYIIHUX OMUCAHO B TCOPHUU

@ balikoBa
D Lynbue-fapamn
D TuHpans
D boiins-MapuoTta

A W N =

TeMa 7 OKI/ICJIl/ITe.]'lLHO-BOCCTaHOBl/ITeJILHbIe peaKuml
TecTOBBIC 32/ 1aHUA

1. CteneHs OKHUCIIEHUS aToOMa XpomMa paBHaA +3B COCIUHCHHNU
1) CrO

2) Cr03

3) CrOs

4) H2CrOq4

2. CrerneHb OKUCIIEHUS a30Ta YBEIMUUBAETCS B PSILY
1) NH4ClI, N2, NO>

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NH3, NO

3. DiieMeHT S MPOSBIISET TOJBKO BOCCTAHOBHUTEIIbLHBIE CBOMCTBA B COSAMHEHUN
1) H2SO3

2) HoS

3) SO3

4) NaxSO3

4. Onement Cr mpoSBIISIET TOJIBKO BOCCTAHOBUTEIHHBIE CBOWCTBA B COCIMHEHUN
1) K2Cr207

2) Cr

3) Cr.03

4) NaCrO2

5. B xucnoii cpene nepmanranar kams (KMnQOg) BoccTaHaBIMBACTCS 10 COSTHHCHUS,

COACPKAIICTO aTOM MapraHia B CTCTICHU OKUCJIICHU A
1)+6 2)+2 3)+4  4)+3

6. CrerneHb OKHMCIIEHUS Cepbl paBHA +4 B COEAMHEHUU
1) H.S

2) NazxSO0s

3) K2S04

4) SO3

7. MuHuUMabHas CTENIEHb OKUCIICHUSI paBHAsl —2 XapaKTepHa s
1) a3ota 2) xkene3a

3) cepsl 4) xmopa

8. AToM MapraHija HIpoOsBIISACT TOJIBKO OKHUCIUTCIIBHBIC CBOICTBA B COCINHCHHUHA



1) Mn

2) KMnO4
3) MnO>

4) KoMnOgy

9. MakcumanbHas cTelieHb OKHCIIEHUST paBHas +5 XapakTepHa JijIsl aTOMOB
1) xpemHus

2) a3ota

3) cepnl

4) ¢Topa

10 CepHa;I KHUCJIOTA ABJISICTCA OKHUCJIHUTCIICM 3a CUCT CepBI
1)S*%  2)S*®  3)S?  4)S*

Tema Ne 8 Xumuuyeckne HCTOUYHUKH JJIEKTPUYECKOT0 TOKA
TecToBbBIE 3a1aHUA

1.B KakoM M3 yKasaHHbIX rasibBaHU4YeCKMX 3N1EMEHTOB NpPOTeKaeT npouecc okmcneHunsa kagmms ¢ 0 go +2
1 @ KaamMueBo - CBUHLOBOM

2 D KagmuneBo - XpoMOBOM

3 D KagMneBo - UMHKOBOM

4 D KagMueBo - MarHMeBsoMm

2
B KakOM n3 yKasaHHbIX rasibBaHM4YeCKNX 3N1EMEHTOB NMAET 3/1IEKTPOAHbIA MPOLECC BOCCTAHOB/IEHUS antoMmHus ¢ +3 go 0

1 D ANIOMUHUEBO-MEAHbIN

2 @ ANIOMMHNEBO-MarHNeBbI
3 D ANIOMUHNEBO-LMHKOBbIN
4 D ANOMUHNEBO-XXENE3HbIN
3.

[10 OTHOLWEHMIO, K KaKOMY U3 YKa3aHHbIX 3/1IEKTPOAOB XPOM SIBNSETCA KaTOAOM

1 [ nutuin
2 [ umnk
3 [ onoso
4 [J xeneso
4,

Ha BenuMynHy anekTpoaHOoro noTeHumnana mMeTasnna BAUSIOT:

BE/IMYMHA NMOBEPXHOCTU MeTasnna
KOHLEHTpaLMs MOHOB MeTanna
npupoga anekTpoaa

FEERO

Temneparypa

5.
DNeKTpoaHbIN NoTeHUMan uMHka, onyweHHoro B 0,01 M pacTBop ero conv BbIUMCASIETCA MO YPaBHEHMUIO:

D KnaneipoHa-MeHaeneeBa
D AppeHuyca

@ HepHcTa

D BaHnT-Todbda

A W N =



B kauecTBe 271eKTpoA0B B BOAHbLIX pacTBOpaxX Henb3s UCNOJb30BaTh MeTanbl:

1 [ 3onoto
2 [ wmemb

3 [# wnatpwii
4 [¥ 6apwuii

7

Yemy paBHa O/C (B) MegHO-LUMHKOBOIO 3/IEMEHTa, €C/IN KOHLUEHTpaLuMs MOHOB MeTasnna y aHoga u katoaa pasHa 0,01
Monb/n:

1 ) 1,00

2 (® 1,10

3 ) 1,58

4 O -2,35

8.

Mo OTHOLWIEHUIO, K KaKOMYy M3 3/1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHLIMU NOTEHUManaMmn xeneso sBnseTcs
OKUCNTUTENEM, €C/TN CTaHAAPTHbLIN 3MeKTPOoAHbI noTeHuuan Fe|Fe2+ = - 0.44B ?
1 O -0.278B

2 O +0348B

3 (&) -0.768B

4 ) -0.408B

9.

[To OTHOLWEHUIO, K KAKOMY M3 METas/IOB, C YyKasaHHbIMW CTaHAApPTHbIMM MOTEeHUManaMu antoMMHUN siBIsSieTCs
OKUCNUTENEM, €C/IU CTaHAAPTHbIN 3NEeKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

1 O +0.238B
2 O +1708B
3 (&) -2.378
4 ) +086B
10

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

1 D HwnkeneBo - CBUHLOBbIV
2 [# CsuHUOBO - cepebpsiHbIit
3 [0 CevHLOBO - 0NOBSHHBIV
4 [# CBWHLOBO - PTYTHHI
11.

Kakune aBa anekTpoaa, onyweHHble B 0, 01 M pacTBopbl Ux conen 06pa3yloT rafibBaHUYECKMA 3NEMEHT C HanbobLINM
3HaueHunem 34C?

1 @ MarHumn, cepebpo
2 O wmapraHeu, onoBo
3 D CBUWHel, cepebpo
4 D HUKenb, Meib
12.

AKTMBHOCTb MeTannos YMEHbLUAETCA B paay

)Keneso, UMHK, CBMHEL, KaaMuii
)Xeneso, UMHK, KaaAMUi, CBUHeL,

LMHK, )Xeneso, KaaMuiA, CBUHEL,

@00

A W N R

LIMHK, Xeneso, CBUHeL, KagMui



13.
Y Kakoro ranbBaHM4YecKoro sanemeHTa byaet Hambonbwas S4C, ecnun anekTpoabl onyweHbl B 1 M pacteopbl B '3

MapraHueso - ULMHKOBOM
HUKeneBo - MarHnesoMm
MeAHO - MarHMeEBOM

®@000

MarHuMeBo - cepebpsHOM

14.
C KakuM U3 yKasaHHbIX pacTBopoB byaeT pearMpoBaTb MarHui:

HUTpaT pTyTH
xnopua HaTpusi
cynbdaT Kanms

O00®

CyNbMUT KanbLums

15.

Mo OTHOWEHMIO, K KAKOMY M3 METasI/IOB C YKa3aHHbIMU HMXKE CTaHAApPTHbIMU MOoTeHuManamu cepebpo sensetcs
BOCCTaHOBUTENIEM, €CIM CTaHAAPTHbIN 31eKTpoaHbIN noTeHumnan Ag|Ag+ = + 0.80 B?

O +0.23B
® +1.70B

{3 -2378

{) +0.348B

A W N+

16

Mo OTHOLWEHUIO, K KaKOMy M3 MEeTaI0B C YKa3aHHbIMU HUXe CTaHAapTHbIMU NOTeHUManamMmn HMKesb SBNseTcs
oKuUcnnTeneM, ecnim CTaHAapTHbIN 3n1ekTpoaHbi noteHuman Ni|Ni2+ = - 0.25 B?

{J) +0228B
{) +1.70B

® -2378B

{3 +0.888B

D W N~

Tembl 8 Koppo3us meTasiioB
TecToBbIC 3a1aHUSA

Bapuant

1. B pacTBOp 27€KTPOIUTA, COAEPIKALIETO PACTBOPEHHBIN KHCIOPO, OIYCTHIIN IIUHKOBYIO
IUTACTUHKY M [IMHKOBYIO IIJIACTHHKY, YaCTUYHO MOKPBITYIO MeIbI0. B KakoM cirydae mporuecc
KOPpO3UH IIMHKA MPOUCXOANUT UHTeHCcUBHee? [laiiTe cxemy mpouecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAsI JIACTUHKA;

0) MHTEHCUBHEE KOPPOAUPYET IMHKOBAs IJIACTUHKA, YACTUYHO MOKPBITAsk ME/IbIO;

B) KOppO3Hs IIMHKA MpOTeKaeT 6e3 N3MEHEHUH.

2. YKaXuTe MeTaJljl, UCIIOJIb3yEeMbII ITPU IPOTEKTOPHOM 3aIUTE JKEIE3HBIX U3EIHUM OT
kopposuu. [Touemy?

a) Ag 0) Co B) Sn r) Mg.

3aganus i CaMOCTOSITEILHOM PadoThI
(BapuaHTBI)



CamocrositeabHast padora Ne 1
3ananme 1. 3anosHUTE MPONYCKU B TAOIHLIE

Ne | BemecrBo | Momsipnast | Macca, | KonmuaectBo | O6bemraza | Yucno | KonmuectBo
Macca, m, r BELIECTBA, pu MOJIEKYII, MOJIb
M, monb n, MOJIb HOPMAaJbHBIX N JKBUBA-
yIIOBHSIX, V, JICHTOB, N>k
1
1 | H3POqy 3

3ananme 2. Mcxoas W3 TOJOXKEHHUS XJopa B MEpUOIWYECKOl cucteme snemeHntoB JI.U.
MenneneeBa, naiWTe €ro IMOJHYIO XapakTepuctuky. Onpenenure BO3MOXHbBIC CTEIICHU
OKHCJICHUS U COCTaBbTE ()OPMYIIBI BOJOPOIHBIX U KUCIOPOTHBIX COSIMHEHHIA.

3ananue 3. Pacrnonoxxure 371€MEHTHI B MMOPSAKE BO3pacTaHus deKTpoorpuniareabHocT: N, B,
F, As, |. OtBeT MOTHBHpYIITE.

3ananue 4. CocraBbTe (HOPMYJIBI OKCHIIOB M THIPOKCHIOB ASJEMEHTOB TPETHErO IEpPHOJA,
OTBEYAIONIUX MX BBICHICH CTENEHU OKUCIeHUs. Kak M3MEHsIeTCs] KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHNI?

3apnanue 5. Hammmwure snexkTpoHHBIE (OPMYJIbI aTOMOB JJIEMEHTOB IIMHKAa W XJopa U
COOTBETCTBYIOIIUX HOHOB: Zn** u CI".

3apanme 6. OnpenenuTe TUI XUMUYECKON CBSI3M B MOJICKYJIAX M YKAKHUTE UX T€OMETPUUYECKUE

dopmbl: H20, NHs.

CamocrosiTesibHast padora Ne 2
1. Berunciure MOJSIPHYIO U MOJISIPHYIO KOHIICHTpanuto skBuBaienTa 20 %-Horo pactBopa
XJIOpHIA KaNbIMs IIOTHOCTBIO 1,178 T/eM®.
2. CocraBbTe ypaBHEHHE THIIPOJIA3A COJICH B MOJICKYJISIPHOM U MOJICKYJISIPHO-HOHHOM (hopMax:
MgCl., NasPO4, Fe(CH3COO),. Ykaxkute peakinio Cpebl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruaponu3 conu oprodpocdara Hatpus?
3. Hanmummre ypaBHEHUS AUCCOIUAINH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) TUAPOCYIb(aTa IIUHKA.
4. CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEAKITHI:
CaCOz + HCI —; Pb(NO3), + HCI — .
Kyna cMecTuThCsi paBHOBECHE MPU YBETUYCHUH JTABICHUS?
5. Paccunraiite koHrenTpammo nonos [H*] n pH cpensr, ecim [OH]=10"2 mons/m.

6. Hanumure BBIPAKCHUC KOHCTAHTBI PaBHOBCCHA IS cnez[yiomeﬁ pCaKknuu:

2H,0,, +2Cl,, === 4HCl,,+O

(r.) 2(r.) (r.) 2(r.)




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 6 U3N0NCEHUU YYeOH020 Mamepuana u
ucnsimulealouemy 3ampyoHeHus P 6bINOJHEHUU NPAKMUYECKUX pabom.

Ouyenka «Hey0061eMEOPUMENIbHOY BbICIABIAEMC 00YUaOWeMycs, He 3HaArwWemy
OCHOBHOU 4acmu Mamepuaila y4eOHol npocpammol, OONYCKArOUWeMy NPUHYUNUATbHbIE OUUOKU 6
BLINOJIHEHUL NPEOYCMOMPEHHLIX VUeOHOU NpOoSpaMMOU 3A0aHUll, HEYSEPeHHO ¢ OO0NbUUMU
3ampyoHeHusMU  BbLINOJHAIOWeEMY  Npakmuueckue  pabomwl. Kax  npaeuno, oyenxa
«HEYO0BIIEMBOPUMETLHOY BLICMAGIACMCSL 00YHAIOWEeMYCsl, KOMOPbIL He MONCEm NPOOOINCUNMb
oOyuenue Ui NPUCMynums K 0esimelbHOCmU N0 CReYUAIbHOCIU N0 OKOHYAHUU YHUBEePCUmemd
0e3 OONOTHUMENLHBIX 3AHAMUL RO COOMBENMCMEYIouell OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOM M IONOJHUTEILHON YUeOHOH JIMTEPATYPbI

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. Hukonsckuii. - 2-
e u3x., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcannpoBa J. A. AHanuThueckas XUMHS : y4eO. 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-¢ H3/., UCIIp.
u goi. - M. : FOpaiir, 2014. - 551 c. (kapeapanpHas 6ubimnoTeKa)

JlonotHUTEIbHAA y4eOHAasl JIUTepaTypa

1. Ob6mas xumus : yueonuk / T. U. JPOBAIIEBA. - 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.

nocodbue / C. A. IlecrynoBa, E. C. Kocrenko, E. A. Kaiiroponosa. — 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. KaitropogoBa E.A. Heoprannueckass u ananmutudeckas xumus/ E.A.
Kaiiropomonra, .. 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. O6pazoBatenpHbiii optan KyoI'AY [Onexktponnsiii pecypc]: Pexxum mocryna:
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, 0QOPMUTH PE3yJIbTATHl B BUJIE OTUETA.
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.



5 Tunopoii npumep
MUHUCTEPCTBO CEJIBCKOI'O XO3ANCTBA POCCUNCKU ®EAEPAIINN
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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,

HaumenoBanue nmomMeleHui 1jis
HaumenoBanne yueOHBIX .
MPOBE/ICHUS BCEX BUOB yUeOHOM

MIPEeIMETOB, KYPCOB, .
JIESTeTbHOCTH, TIPEIyCMOTPEHHOM

JTUCIUTUTAH (MOJYJIeH),
y4eOHBIM [UIAHOM, B TOM YHCIIE

MIPEIYCMOTPEHHON y4eOHBIM

MPaKTHUKU, HHBIX BHJIOB . IUIAHOM (B CiIydae peanu3aluu

N TIOMEIIEHHUS [Tl CAMOCTOSITENbHON paboTHl, .

yueOHOM JeTeNbHOCTH, 00pa30BaTeNbHON IPOTPaMMBI B
C yKa3aHUEM IepeyHs] OCHOBHOTO

MPEIYCMOTPEHHBIX YUeOHBIM
peaty P -~ o0opynoBaHUs, yaeOHO-HATIIS THBIX

ceTeBoil hopMe TOMONHUTETHHO
[UTAHOM 00pa30BaTeNbHOM - YKa3bIBAETCSI HAMMEHOBAHHUE

OCOOMH M KCIOJIb3YEMOTO POTPAaMMHOTO .
TPOTPaMMBI OpTaHU3aINH, C KOTOPO# 3aKITI0UEH

obecrieueHus
JIOTOBOP)

Xumust ITomemenne Nel32 300, miomanb — 350044, KpacHomapckuii kpai, T.

64,6M?; mocaouHbIX MecT — 12; YueOHas Kpacuonap, yn. um. Kanununa, 13

CreIMaTM3upoBaHHast 1abopatopust oomen
xuMuH (Kadeapbl XUMUN)

nabopatopHoe 000pyI0OBaHUE
(Muxpockon — 1 mrT.;

mkad saboparopHblii — 1 mr.;
meHTpudyra — 3 mr.;);

crieruann3upoBaHHas MeOenn(yaeOHas
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)

ITomemenue Ne412 300 nocaoyHbIX MECT
— 144; mnomane — 131,7m?; yueOHas
ayJUTOPUS IS IPOBEACHUS 3aHITUN
JIEKIIMOHHOTO TUTIA, 3aHITHIH CEMHUHAPCKOTO
THUIIA, KyPCOBOTO MPOSKTUPOBAHUS
(BBITTOTHEHUS KyPCOBBIX padoT),
TPYIIIOBBIX U HHIUBHULYaTbHBIX
KOHCYJIBTAINHA, TEKYIIET0 KOHTPOJIS U
MPOMEKYTOYHON aTTECTAIINH .

CINIUT-CHUCTEMa — 2 IIT.;

TEXHHUYECKUE CpeAcTBa 00ydeHUsl, HAOOPHI
JEMOHCTPALMOHHOTO 000PyI0BaHUA U
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MIPOEKTOP, IKPaH);

JOCTYI K CCTU «I/IHTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO 00pa3oBaTeIbHYIO
Cpe/ly YHUBEPCHUTETA;

mporpammHOe obecnieueHne: Windows,
Office;

CHenHaTH3upOBaHHas MeOelb(yueOHas
JTOCKa, yaeOHast MeOeIh).
[Tomemenue Ne129 300 miomaas —
41,6M2; mocagoYHbIX MeCT - 12;
JlabopaTopus " ATpOXUMHYECKIX

uccienoBanuil” (Kadeapbl arpOXuMHH).

nabopatopHoe 000pyI0BaHUE

(Becwl 1aboparopubie — 3 mrT.; neup — 1
IIT.; IKag BBITSHKHONH — 1 mT.;
cnekrpodoromerp — 1 mr.; nonomep — 1
IIT.; IKag CYyMMIBHBIN — | mT.; BogsSHAS
6ang — 1 mwT.; cron mabopaTopHsrii — 1
T.; cTeH A TabopaTtopHbIii — 1 miT.)

TEXHUYCCKUE CPEICTBA 06y11eH1/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)

(Bugeo/doto kamepa — 1 1mT.);
CIeHANIN3APOBaHHAS MeOeIb

(yueOHas mocka, yueOHast MeOeIh).
TTomentenne Nel43 300, miomans —
15,5M2; noMeleHue Uit XpaHeHus U
MPOPUIAKTHICCKOTO 00CITy)KHBaHUS
y4eOHOT0 000pyI0BaAHMSI.

CIUIUT-cucTeMa — 1 mrT.;
nmabopaTopHOE 000pyIOBaHNE
(m3menpunTens — | mr.;
O6yp — 1 mwr.;);
TEXHHYECKNE CPeACTBa 00yICHUS

(Bumeo/doto xamepa — 1 mit.).




