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Pa6ouas nporpamma nuctumnasl XMMUS paspaborana Ha ocHoBe GI'OC
BO 08.03.01 CrpoutenbctBo «IIpOMBIIIEHHOE U TPa)XAAHCKOE CTPOUTEIBCTBOY,

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

ABTOD:
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1 I.Ie.m; H 3aJa91 OCBOCHHUA TUCIHUIIJINHDBI

Heabio ocBoenus aucummiuabl «XUMUS» saBnsercs  dopMupoBaHue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHus oOmux 3amad  npodeCcCHOHATBHON
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 TIPAKTUYECKOM HCIOJIb30BaHUH,

O CTPOCHHMM M CBOMCTBaAX XUMHUYECKHX BEIIECTB U UX MPAKTHUYECKOM
MPUMEHCHUH;

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

— npuodpereHue 3HAHUM

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

O CBOMCTBaX  pacTBOPOB pa3IMYHBIX BEIECTB, CHOCO0ax pacyera H
MPUTOTOBJICHHSI PACTBOPOB TPeOYEeMBbIX KOHIICHTPAIMA, METOJaX KOHTPOJIs
apaMeTpoB PacTBOPOB (KOHLIEHTpAIIMii, moka3zaTesns pH, )KeCTKOCTH BOJBI U T. 11.);

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

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

— npuodpeTeHne yMeHU I

BBISIBJICHUS W KiIaccUu(PUKanuyu (PU3NUECKUX ¢ XHUMHYECKUX TMPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodhecCUOHATBLHOM IeATeTLHOCTH;

ONpENICNICHUs]  XapaKTepPUCTUK  XUMHUYECKOro  mpouecca  (SBJICHUS),
XapaKTepHOro i OOBEKTOB MNPOPECCHOHATIBHON JEATENbHOCTH, Ha OCHOBE
HKCIEPUMEHTAILHBIX UCCIIEA0BAHUN;

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

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



2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHUSI 1O

IlI/ICHI/IHJII/IHe, COOTHECEHHbBIX C HJIaHpreMbIMH pe3y.m>TaTaMM
ocsoenus OIIOII BO

B pe3yiabrare ocBoeHMsI AUCHUILIMHBI (opMupylTCcsl clieayroniue
KOMIIeTEeHINHU:

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

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«XUMUSD» ABIAETCHS JIUCLUMIUIAHON 00sA3aTeNbHON YacTH 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
KonTakTHas padora 49 19
B TOM YHCIIE:
— ay/IMTOpHAs 1O BUAM
YAITOPHA 10 BHA 46 10
y4eOHBIX 3aHATHH
— JIEKIUHA 16 4
— MPaKTHYECKHUE - -
— nabopaTopHbIe 30 6
—— BHEAyIMTOPHAS
—3ay4er
— JK3aMEeH 3 9
— 3aIUTa KYpCOBBIX _ _
paboT (TPOEKTOR)
CamocrosiTesibHas padora
P 59 89
B TOM YHCJIE:
— KypcoBas paboTa Her HeT
(mpoexTt)*
—— MPOYUE BUJIBI
CaMOCTOSITEIbHOU PabOThI
HToro no aAucuuninHe 108 108




5 Coaep:xxanue aucuumanHbl Xumusa notok CT2001 CT2002

[To wutoram wu3y4aeMoW MUCHUIUIMHBI CTYACHTHI (oOydaromuecs) CIarT
DK3aMe€EH.

JucuunnvHa u3ydaercs Ha

3ao4yHasi ¢opma).

1

Kypce, B 1

cemecTpe

(ouHas,

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

Tema.
OCHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTeHIIUMN

Cemectp

Buabl yueOHoi#i padoThl, BKJIKOYAS
CaMOCTOSITE/IbHYI0O Pa00Ty CTYJI€HTOB
U TPYA0EMKOCThH (B acax)

Jlexuun

B TOM YHCIIe
B (hopme
MPaKTHYECK
oM
MOJTOTOBKU

IIpakTrue
CKHe
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, pEIICHUS
pooJieM OXpaHbl OKpY>Karolen
cpeapl.

OIIK-1

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

OIIK- 1

Ctpoenne atoma. ATOMHBIE SApa, WX
cocraB. M3oromel. KBaHTOBBIE 4mCIIa,
COCTOSIHHE 3JICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TIEPUOIU-
YEeCKOro 3aKOHa U MePUOANYeCcKoil
CHCTeMbl XHMHYECKHX JJIEMEHTOB
JI.. Mennaeneena.

N3menenne XUMHYECKUX CBOMCTB
AJIEMEHTOB B IEpUOJaX U TpyImax.
DHeprusi HOHU3AINUH, SHEPTHUSI CPOICTBA
K DJIEKTPOHY, JIEKTPOOTPHUIIATEITHHOCTb.
OO01meHnayyHoe 3HAYCHHUC nepuo-
JIMYECKOTO 3aKOHa M TMEPUOJAUYECKOU
CHCTEMBI J.N. Menneneena.
XumMnyeckas CBSI3b. CTtpoeHue

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTCHIIH T

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYIeHTOB
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
CBOMCTBA. Crioco0st BBIPaKCHUS
COCTaBa PacTBOPOB.

Anccoumamus Boabl. BojgoposHsiii
noka3zatenb (pH), ero onpenenenwue.
PacrBopbl  3usekTposutoB. Teopus
3JIEKTPOTUTUYECKOU JIACCOLIMAIUY.
HNonneie peakuuu. IlonHas u kpaTkas
3aIUCh NOHHBIX YPAaBHCHHH.
KoMmniiekcooOpa3oBanue B BOJHBIX
pacTBopax. CTpyKTypa KOMIUIEKCHBIX
coemmuennit  (KC) mo A.Bepnepy,
nosyuenne u cporictra (KC).

OIIK-1

I'maposm3 coueid. [IpuurHa u cneact-
BHUC r'HApOJIin3a.

KecTkocTh NPUPOAHBIX BOA. Busl
JKECTKOCTU. MeTonpl  yMAr4eHus
BO/JIBI.

PacrBopbl HEJJIEKTPOJIHUTOB.
Ilepprit u BTOpOM 3aKkoHBI Payuns.
D0yIIMOCKONUS M KPUOCKOTIHSL.

OIIK- 1

JucnepcHbie cucrembl. Koonanoe
COCTOSIHME BellleCTB
I'pyOoaucnepcubie
CYCHEH3HH, SMYJIbCHU.
Komnonguele  pactBopel.  CBoiicTBa
0 OOHBIX ¥ THOPMIEHBIX KOJUTOUTHBIX
cucteM. CenuMEHTalMd MU KOAryJISIIMSL.
OO0pasoBaHue u CBOICTBa Telei.

XHUMHUS BAKYUIUX CTPOUTEILHBIX
MaTepHaJioB

Omnpenesnenue 1 Kinaccuukanus
BSKYIIIMX BEIIECTB, MX CBOMCTBA.
Bozmymasie " TUIPABIMYECKUE
BSKYIIME BellecTBa. l3BecTkoBBIE H
TUIICOBBIE BSDKYILIE BEIIIECTBA.
TToptnanauement.IIpoiieccol
CXBaTbIBaHUS W TBepiaeHUs. Teopus
batikoBa o TBEPACHUM  BSKYILIMX
MaTepHasoB.

CHUCTEMBbI -

OIIK- 1

OKHCIANTEJBHO-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 CTYIeHTOB
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 COCTaBJICHUS ypaBHEHUM
OBP. Baxwueinme OKUCIUTEIU U
BOCCTAHOBUTEIIU.

OO0umme XxXuMMHUYeECKHEe CBOMCTBA
MeTa/IoB. [lepexonHbie MeTabl
u ux coenuHenus. CBoicTBa
MIPUMEHEHUE B CTPOUTEIIbCTBE.
OCHOBBI 2JIEKTPOXMMHH.
Knaccudpukanms 3IeKTpOXUMHUYECKHX
nporueccoB. [lorsaTre 00 3meKTpoaax u
AIIEKTPOIHBIX MOTEHIHAaX.
YpaBuenue HepHcra. ["anbBaHnueckue
anemeHThl. DJIC u e€ u3Mepenue.

OJIEKTPOXUMHYECKHE  MPOLECCHl B
CTPOUTETIHCTBE. XumMuyeckue
HCTOYHUKH JJIEKTPUYECKOr0 TOKA.
l'anpBanuueckue snemeHTol. DJIC u ee
U3MEpEHUE.  DIEKTPOXUMHUYECKAsT U
KOHIICHTPAITMOHHAS TTOJISIPU3AITHSL.
AKKyMyJATODBHL: KHUCJIOTHBIC u
IeJIoYHble.  3apsiika M paspsaka
aKKyMYJISITOPOB.

Koppo3us metaios.

OCHOBHBIE BUBI KOPPO3UU: XUMUUECKAs
U DJIEKTPOXUMHUYECKAsT KOPPO3Usl, KOp-
pO3Us IO JEHCTBUEM OITY>KTAFOIIIHNX
TOKOB (3JIEKTPOKOPpO3us). DaKTOpPHI,
BIIMSIOIINE HA UHTEHCUBHOCTbH KOPPO3UU
MeTaJIoB. MeTobI 3alIUTEl OT
KOPPO3WH: 3AIUTHHIC TTOKPBITHS,
ANEKTPOXUMUYECKAs 3aluTa,
MPOTEKTOpHAs, JISTUPOBAHUE METAJIOB.
M3meHeHue CBOMCTB KOPPO3UOHHOM
cpenbl. UTHruOUTOPHI KOPPO3UH.

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 MOCYy bl U 000PYAOBaHUS.

OcHogHble nOHAMUA XUMUU

JIaGoparopHast pabota: OmnpeneneHue MaccoBOM
noimu okcuaa menu (II) B xkapbonate rupokcomenu
(m.

[losicHeHre W WCHOJB30BAHHWE OCHOBHBIX 3aKOHOB
XUMHH B PACUETHBIX 3aJja4ax U MpUMepax.
Camocmosmenvuas paboma

OIIK-1

Knaccugpukayua neopzanuueckux coeOuHeHuil
JlaboparopHast paborta: IlomydueHne W w3ydeHUE
CBOMCTB TMpEeACTaBUTENCH BaKHEHIIMX KIIACCOB
HEOPTraHMYECKUX COCTUHEHUH.

Ogopmnenue npomoKoid 8bINOIHEHUS
nabopamopHol  pabomsl ¢ 8blI8O0AMU  NO
NPOOENaHHbIM ~ ONbIMAM  NOO  PYKOBOOCEOM
npenooasamelii.

OIlK-1

Inepzemuxa XuMuueckux npoueccos
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 €€
Camonpou38oabHO20 NPOMEKAHUSL.

OIlK-1

Xumuueckana KUHEMUKA U KAMaius.
JIaGoparopnast pabora: CKOpPOCTh XHMHUYECKHUX
peakuuii M e€ 3aBUCHUMOCTh OT KOHIEHTpALUH,
TEMIIEPATYPHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlaGopaTopHass pabota: XWMHUUYECKOE PaBHOBECHE.
HcnonszoBanne npunHununa Jle Illarense mnpu
OTpe/ieNIEHU CMEILEHUS! XUMUYECKOTO paBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
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
JlaGopaTtopHnas pabdota: [Iporno3upoBanue cBOKWCTB
BBICIIUX OKCHUJOB U TUIAPOKCUAOB 3nemeHTOB ||
nepuoa.

Pekomeﬂdauuu u aneopumm 6blNnOJIHEHU 0OMAauHe20
3a0anus

OIIK -1

Xumuueckaa ceazp, cmpoeHue npocmeuuiux
Mo1eKyn

Tunel  XUMHUYECKMX  CBsI3e€H, MEXaHU3M  HX
oOpa3oBaHMs, BIUSHUE BHUJA CBSI3M Ha CBOICTBa
BEIILIECTB, BH/IBI MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — monekya.  CreneHb
OKHUCJICHUS 3JIEMEHTOB. BaneHTHOCTS.

Pazbop memamuueckoco eapuanma oomawirnezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

Komnnekcooopazosanus ¢ 600HbIX pacmeopax
JlabopaTopHas pabora: [Tomyuenue u
UCCIIEIOBaHHE CBONCTB KOMIUIEKCHBIX COSMHEHUH.
Odghopmnenue npoOmMoKoa BbINOIHEHUS]
nabopamoptou pabomol

3awuma omuema no 8vlnoIHEHHOU padbome.

OIIK -1

Konumponvnas paboma Ne 1 (memor 1-7)

OIIK -1

Pacmeopul

1.Cnioco0s1 BeIpaskeHUsI KOHIICHTPAIIUH PACTBOPOB.
PacueTHbIN IPaKTUKYM.

2.JlaboparopHas pabora: [TpurotoBneHue
pacTBOpOB.

CamocmosmenvHoe  ogopmienue  npomoxoid
1abopamopHou pabomol

Pacmeopbl 2nekmponumog

JlaGopaTtopHnast pabota: MloHHBIEC peaKIiuu.
Ognadenue mexHUKoOU COCMAGNEHU VPAGHEHUL
ouccoyuayuy pasiuyHuIX 1eKmpoIumos u UOHHO-
MONEKYIAPHBIX YPAGHEHUU PEaKyull.

Odgopmnenue npomoKoia 8bINOIHEHUS
nabopamopuou pabomol

3awuma omuema no 8vinoaHeHHoU pabome.

OIIK -1




10

Pacmeopur
Juccoumanuss Boasl. BomopoaHslii ITOKa3aTelb,
METO/bI €r0 ONPENEICHUS.

Jlaboparopnass  pabora: [mapomus  comeid.
OOpatumblii 1 HEOOPATUMBIA CIydad THUAPOIH3A.
Onpenenenne pH pacTBOpOB  pasiIUyHBIX 110
COCTaBY TMAPOIU3YIOLIUXCS COJIEH.
Ogopmnenue npomoKona BbINOIHEHUSA
1abopamopHol pabomol
3awuma omuema no 8ulNOIHEHHOU pabome.

OIIK -1,

11

OCHOBBI KOJIHYECTBEHHOI0 00bEMHOI0 aHAJIM3a
(TUTpUMeTPHST)

JlaGopaTopHas pabota: Omnpenenenue oOmen
KECTKOCTH  BOABI  METOJOM  KOMILJICKCOHO-
METPUYECKOTO TUTPOBAHHSI.

Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHol pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK- 1,

12

KoJsionaHoe cocTosiHiE BelecTs

JlaboparopHas padora: [TonydeHnue remnei,
KOJUIOUJIHBIX PACTBOPOB U U3yYCHHUE UX CBOWCTB.
Ogopmnenue npomoKo.d 8bINOTHEHUS
1abopamopHol pabomol

Sawuma omuema no 6vInoIHeHHOU pabome.

OIIK- 1,

13

Xumus BSKYIIUX CTPOUTEC/ILHBIX MAaTCPHUAJIOB
JlaboparopHast pabota: MuHepanbHbIe BSIKYILNE,
MOJy4€HHUE, CBOMCTBA

Ogopmnenue npomoKod 6bINOTHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoiHeHHoU pabome.

OIIK -1,

14

OKucnumenvHo-60cCmManosumebHble peaKyuu
JIaboparopHbie paboThl: OKHCIUTENBHO-BOCCTA-
HOBUTEIIBHBIC PEAKIIUU C YIaCTHEM CJIOKHBIX Be-
miecTB. OKMCIUTETbHO-BOCCTAHOBUTEIBHBIE
PEaKIHH C Y9aCTHEM MPOCTHIX BEIIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopuou pabomul
OcHoebl 21eKkmpoxumuu
DJIEKTPOAHBIN  MOTEHUHAJ, TrajJbBaHHUYECKHE
3J1eMEeHTBI
JlaboparopHass ~ paborta:  M3ydeHue  paboOTHI
raJbBaHMYECKOTO dJeMeHTa tuna Januams-Skoon.
SBnenue nongpuzanuu. Nsmepenue J3/1C.
W3yuenne pabOThI TalbBaHWYECKOTO dJIEMEHTA
BonbTa M KOHIEHTPAIIMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer 3/[C.
Ogopmnenue npoOmMoKod 8bINOTHEHUS
1abopamopHou pabomol
3awuma omuema no 8blNONHEHHOU pabome.

OIIK-1




15

OcHogvl 31eKkmpoxumuu
JlaboparopHass ~ pabora:
koppo3us. [IpoaykTel Koppo3uu.
Meroas! 3aIlIUTHI OT KOPPO3UHU.
Tecmuposanue.

Konumponvnasn paboma Ne 2(memwt 9-14)

DNEeKTPOXUMHUYECKast

OIIK -1,

Htoro

30

Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 3204HOi (popme 00yueHus

n |Tema.
/" |OcHOBHBIE BOIIPOCHI

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

Jlexuun

Dopmupyembie
KOMIETEeHI[UH
CemecTp

B TOM
qHcie B
dopme
MpaKTH4e
CKOH
MOATOTOB
KH

[Ipaktn
-4eCKue
3aHATUA

JlaGopart
OpHBIC
3aHATHS

Camocro
STEIbHA
st

pabora

Jlekuuu

Pacmeopeut:
TepMoguHamMuyeckue
MPUYMHBI
o0Opa3oBaHUs
pacTBOpOB,
¢duznueckue "
XUMHYECKHE  CHIIBI,
00yCJIOBIIMBAIOIITNE
obOpaszoBaHue
pacTBOpOB; BoOJa Kak
pacTBOpPUTEIb,
pPacTBOPUMOCTh OIIK -
BEIIECTB M (aKTopsl | 1, 1 4
Ha Hee BIHUSAIOUINE;
CHOCOOBI  BBIPAXKEHUS
cocraBa
Bona

pacTBopa.
KaKk  cra0bIi
AJIEKTPOJIUT, HWOHHOE
IMPONU3BCIACHUC BOJbI
BOJIOPOIHBIN u
TUAPOKCHIIbHBIN

MoKa3aTesu
pactBopoB. HonHble
YpaBHEHUSI pPEAKUIH B
BOJHBIX  pacTBOpax.

I'maponuz coJIei,
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Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy 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-
B80CCMAHOBUME/IbHbBIE
npoyeccvl, 6  m.u.
2JIeKMpoXuUMUYecKue.
CrelneHb OKHCIICHUS,
OKHCJIUTEIHN u
BOCCTaHO-BUTEIIH;
COCTaBJICHHUE
ypaBHEHUS 0-B
pEaKIM; 0-B
MOTCHIIHAIIBL,
ypaBHeHue HepHcra;
onpeacieHue
HarnpaJjie-HUS
MIPOTEKAHUS 0-B
peakuyii ¢ IOMOLIBIO
OKHUCJIUTENbHO-
BOCCTAHOBUTEIHLHBIX
MOTEHIINAIOB.

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

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

Buner KOPPO3UH.
DIIEKTPOXHUMUYECKAsS
KOPpO3usi: npu
HEpPaBHOMEPHOU
asparuu, npu
KOHTAaKTe
Pa3HOPOJIHBIX
METaJIJIOB,
OMOKOPPO3HSL.
Croco0Obl 3alUThl OT
KOPpPO3UH B
3aBHCHUMOCTH oT
YCJIOBUU

OKCILTyaTallun




Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUN

CemecTtp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy 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

OKHUCIUTENLHO-
BOCCTAHOBUTEbHBIE
peaknuu ¢ y4acTHEM
CIIOKHBIX BEIIECTB
OKHUCIUTENLHO-
BOCCTAHOBUTEILHBIE
peaknuu ¢ y4acTHEM
MPOCTHIX  BEIIECTB -
METAaJIJIOB

OIlK-1

DIEKTPOXUMUYECKas
kopposus. I[IpomyKkTbl
KOPPO3HUH.

MeTtoapl 3amUTEl OT

KOPPO3UH.

OIIK-1

Hroro

Hroro
JIEKITHO
HHBIX

qacoB
4

Hroro

MPaKTH
YECKHUX
3aHATHU

v

u

Uroro
nmabopato
pHBIC
3aHATUA

6

Hroro
CaMOCTO
ATENBHO

u
paboTbI
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Conep:xkanue

00y4eHus

U CTPYKTypa IMCUHHMILUIMHBI 10 OYHO-3204HOl dopme

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUH

CemecTtp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOAITEIbHYIO PadOTy CTYACHTOB
U TPYAOEMKOCTh (B Yacax)

Jlexknuu

B TOM
YHCIIE B
dopme
MpaKTH4e
CKOMU
MOJTOTOB
K1

[IpakTu
-4eCKHUe
3aHSATUS

JlaGopart
OpHBIC
3aHSATHS

Camocto
SITCIbHA
o

paborta

Jekyuu

Pacmeoprur:
TepMoanHamMuuecKue
MPUYMHBI
o0pazoBaHus
pacTBOpOB,
¢duznueckue 51
XUMHYECKHE  CHIIBI,
00YyCJIOBIIUBAIOIITNE
oOpazoBaHue
pacTBOpOB; BOJA Kak
pacTBOpPUTEID,
pPacTBOPUMOCTh
BEUIECTB U (HaKTOPHI
Ha Hee BIIUAIOIIUE;
CIOCOOBI  BBIPAYKEHUS
cocraBa pacTBopa.

cl1abbIit
DIIEKTPOJIUT, HOHHOE
IIPOU3BEICHUE  BOIBI

BOJIOPOIHBIN "

Boga kak

TUJIPOKCHIIBHBIN
MOKa3aTesun
pactBopoB. HMoHHBIE
YpaBHEHUS PEAKIHIA B
BOJIHBIX

I'mpponus

pacTBopax.
coJiei,
THUIIBI TUJIPOJIN3A.
Oxucaumenvho-
B80CCIMAHOBUMENbHBLE
npoyeccol, 8  m.u.
9IeKMPOXUMUYECKUE.
CreneHb OKHCIICHHS,
OKHUCJIUTEIIN i1
BOCCTaHO-BUTEIIN,
COCTaBJICHHUE

OIIK -

89




Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTEeHIIUN

CemecTtp

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

B TOM
YHCIIE B
dopme
Jlexuu | npaktuue
CKOH
MIOITOTOB
KA

[IpakTu
-4eCKHUe
3aHATUS

JlaGopart
OpHBIC
3aHSATHS

Camocto
SITCIIbHA
o

paborta

YpaBHEHUS 0-B
peakuuii; 0-B
MOTEHUAJIBL;
ypaBHenue HepHcera;
onpeeseHue
HalpaBJie-HUSA
MPOTEKaHUsA 0-B
peaKUHii C MOMOUIBIO
OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
MOTEHI[UAJIOB.
Peaxyuu ¢ yuacmuem
Memannos:
OTHOILIEHHUE METAJJIOB
K HeMeTajuiaMm, BOJE,
K pacTBopam
HIeaouei, K
pacTBOpamM  KHUCIOT:
HEOKHUCIIUTEIAM u
OKHCIIUTESIM.

Bunbl KOpPPO3HH.
DIEKTPOXUMUYECKAs
KOppO3us: npu
HEpPaBHOMEPHOU
asparuu, npu
KOHTaKTe
Pa3HOPOIHBIX
METaJUIOB,
OMOKOPPO3HSL.
Croco0Obl 3alUThl OT
KOpPpO3UH B
3aBUCUMOCTH oT
YCJIOBUU
JKCIUTyaTaluu

15631 (12171 "
KOHCTPYKIUH.

JlaGopaTopHsble
paboTHI

Knaccwi
Heop2aHUuYecKux
coeOuHeHUll
[Tonyuenue

MIPEJACTABUTENEN BaX-

OIIK-1




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

Ne
v B TOM
n |Tema. 2= Jlabopar
= = TMCae B | [IpakTH | opHBIE CamocTto
| |OcHOBHBIE BOIIPOCHI s = (bopme
z 3 o -UECKHE | 3aHATUS | ATCIbHA
I s 2 & | Jlekuuu | npakruye
g o 3) o 3aHATHS S
s = 2 CKOH
& § s HOATOTOB paboTta
S Z @ K1
HEUIINX KJIaCCOB
HEOpra-HU4IeCKuX
COCIMHEHUN "
V3y4YECHHUE UX CBOMCTB
Pacmeopul 1
971eKMPONU-TNOS. OIlK-1
MoHHBIE peakuyu.
OKUCIUTENbHO- 2
BOCCTAaHOBUTEIbHBIC
peaKuu C ydacTueM
CJIOYKHBIX BEILICCTB
OKUCIUTENbHO- OIIK-1
BOCCTAaHOBUTEIbHBIC
peaKuu C ydacTueM
MPOCTBIX  BEIIECTB -
METaJIIOB
DIEKTPOXUMUYECKAs
Kopposus. IIpomyKkTbl
KOPPO3HH. OIlK-1 |1 2
MeToapl 3alMTBl OT
KOPPO3UH.
Hroro | Utoro Hroro
Htoro
OpakTH | 1abopaTto | caMocTo
JIEKITHO
YECKUX | PHBIC SATEIILHO
Htoro HHEBIX N
3aHATH | 3aHATHS | H
4acoB .
4 i 6 paboThI
- 89

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

6.1 Metoauyeckue ykazaHus (COOCTBEHHbIE pa3pabOTKH)

1. ITectynoBa C. A. PacTBopbI U Apyrue aucnepcHbie cucteMbl: yued. mocooue /C.

A. Ilectynosa, 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



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

2. TlecrynoBa C. A. Kowmmiekcusie coemunenus. KomrmiekcoobpasoBanue B
BOJHBIX pacTBopax: yueb. mocodue / C. A. [lectynona, E. C. Kocrenko,

E. A. Kaitroponosa. — Kpacnonap: Ky6I'AY, 2013. — 161 c.
https://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija Pestunova Kostenko Kaigorodova.p
df

3. IlectynoBa C. A.XuMus BOJBI: TEOPETHUECKHUE U MPUKIIATHBIC ACTICKTHI :
yuae6.mocobue / C. A. Ilectynosa, E. A. KaiiropogoBa. — Kpacuonap :

Ky6l'AY, 2019. - 173 c.

https://edu.kubsau.ru/file.php/105/POSOBIE_ KHIMIJA VODY TEOR | PRIKL
AD_ ASPEKTY 438612 vl .PDF

4. Anexcannpona J. A. UnauBuayaabHbIe 3aJIaHUS 111 CAMOCTOSITEIbHON pabOThI

CTYJICHTOB IO XUMHUU: Yueb.-MeTOJ1. pa3pald. Jisi MOATOTOBKU OaKajIaBpoOB
WHXXEHEPHBIX, arPOHOM. ¥ OMOJIOT. CIIeI[UaIbHOCTEN arpap. By30B / O. A.

AnexkcannpoBa np.— Kpacromap : 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 |.JU.pdf

5. Kaitroponosa E. A.Ilonyuyenue, (pU3MKO-XUMHUYECKHE CBOMCTBA U IPUMEHEHHE
nonumepoB : yued. mocodue / E. A. Kaiiroponona, E. C. Koctenko, 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 Vueonass  aumepamypa  u  memoouueckue — yKazauus (01
camocmosmebHou pabomol)

1. Xumusi B CTpOUTENLCTBE [DNEKTPOHHBIN pecypc| : kKoHcmekT Jiekiui / FO.B.

YctuHoBa [M nap.]. — DIEKTPOH. TEKCTOBbIE JaHHble. — M. : MocCKOBCKuil
roCyJJapCTBEHHBIN CTpoUTENbHBIM yHHBepcuTeT, Al [lu Op Meauna, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jgocryna:

http://www.iprbookshop.ru/40440.html
2.T'aiinykoBa H. I'. Xumust KOHCTPYKITMOHHBIX MaTEpHUATIOB: yueO. mocodue. /

H. T'. T'aitnykosa, U. B. [1labanoBa. — Kpacaomap: 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.TlaiimykoBa H. I".2OnexTpoxuMuueckue mporecchl B TeXHUKE: yueb. mocodue. / H.

I'. TaitmykoBa, U. B. [llabanoBa. — Kpacaogap:Ky6I'AY, 2012. — 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHlektrokhimicheskie processy v ehnergetike eh
lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. AnekcanapoBa J. A. XuMus METaIJIoB : y4eb. mocobue / D. A.

Anekcangpoa,O. A. JlemuaeHko. — 2-¢ u31., ucupas. 1 gon. — KpacHomap :
Ky6I'AY, 2015. 300 c.
https://edu.kubsau.ru/file.php/105/Uch posobie KHimija metallov 2 1.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
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

5. Xumusi: TeOpeTHUECKre U CelnaabHble acleKTH : yued. mocobue / H E.
Kocsnok, C. A. IlectynoBa, 1. 1. Cunoposa, 1. B. I'aBpunenko. — KpacHogap :
Ky6I'AY, 2018. - 189 c.

https://edu.kubsau.ru/file.php/105/KHimija teoreticheskie i specialnye aspekty.pdf

6.51610uckas E. K. PabGouast TeTpaap k 1abopaTopHbIM paboTaM MO JUCIUILINHE
«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.Kocsnok H.E., Koctenko E.C., Kaiiropogosa E.A. CipaBo4HHK 110 0011I€H U

Heopranundeckoi 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

/ ®oH/I OLIEHOYHBIX CPEICTB JJIsl MPOBeIeHHUs TPOMEKYTOUHOM

aTTecTaluu

7.1 IlepeyeHb KoMIEeTEeHUMI ¢ YKa3aHMeM ITanoB uxX (OpMUPOBAHNS B
npouecce ocsoenusst OITIOII BO

Homep cemectpa™

Orarbl GOpMUPOBAHUS U TTPOBEPKH YPOBHS
c(hOpPMHPOBAHHOCTH KOMIIETEHITUH TI0 TUCITATIIINHAM,
npakTtukam B iporiecce ocBoeHnuss OIIOIT BO

OIIK-1.

Cnocobnocmuwio

pewams  3a0auu  NPOHeCcCUOHANbHOLL

oessmeslbHOCMU HA OCHOB8€ UCHOJIb306AHUS meopemudecKkux u npakmu4eCKux oCHoe
E€CMECMBEHHbIX U MEXHUYECKUX HAYK, d MAKIICE MamemamuiecKkozo annapama.

Vxazwviearomes HOMED
Vkaszviearomes nocreoosamenvro ()MCL}MVUZUHbZ,
cemecmpa no
npakmukxu
603pACMAHUIO
12 Briciiasg MaTemaTHka
21 dusuka
1 Xumust
123 WHxeHepHas 1 KOMIbIOTepHas rpaduka
1 HaueprarenbHast reomeTpus
2 WmxenepHas rpaduka
3 KomnbroTepHas rpadpuka
234 Mexanuka
2 Teopernueckast MEXaHHKa
4 MexaHMKa KUJIKOCTH U Taza
3 TexHudeckas MeXaHHKa
4 DJIEKTPOTEXHUKA U DJICKTPOCHAOKEHHE
24 YyeOHast mpakTHKa



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(hOpPMHUPOBAHHOCTH KOMIIETEHIIUHN IO TUCIUIIIINHAM,
npakTukam B nipouecce ocsoeHuss OIIOII BO

H3pickaTenbckas ITPpaKTHUKa

[ToaroroBka K Mporeaype 3alUThl | 3aIUTa BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI

* HOMep ceMecTpa COOTBETCTBYET dTany (HOpMHUPOBAHUS KOMIIETCHIIUU

7.2 Onucanune nokasarteJjieil 1 KpuTepueB OlleHUBAHUA KOMIIETEHUMH HA
Pa3JIMYHBIX 3TANax uX (opMUPOBAHUS, ONTUCAHUE IIKAIbI OIleHUBAHUSA

Nupukaropel
IOCTHIKEHUS
KOMIIETEHIINU

YpoBeHb OCBOEHUS
HEY/IOBJIETBOPH- OBJIETBOPH-
A p YA p XOpOouIo OTJINYHO
TEeEHO TEJILHO . o
N N (cpemuuit) (BBICOKMIA)
MUHUMAaJIbHBIN) | (TIOPOTOBBIN)

Ouenounoe
CpEICTBO

OIIK-1. Cnocobden pemarb 3aga4yd NPodecCHOHATBHOU [AeATEJbHOCTH Ha

OCHOBE  HCHOJIb30BAHHSA  TEOPEeTHYECKHMX M  MPAKTHYECKHX  OCHOB
€CTECTBEHHBIX M TEXHHYECKUX HAYK, 4 TAK/Ke MATEMATHYECKOr0 anmnapara
OIIK-1.1 He Bmaaeer | Umeer 3HaeT 3uaer  Ha | Pedepamui
Brisieieaue | 3HAHUSIMH B | IOBEPXHOC | METOHOJIOT | BBICOKOM ( ‘)Ofc”aabl)’
Keitic-3a0anus
o0OnacTu THBIE U0 YPOBHE
u Tecmuposanue,
KIIACCHAHK METOJOJIOT | 3HAHUS HAYYHOTO | METONONIOT | koo e
1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosme-
aryst
1 Hay4YHOTO 15041 OPUHLUUIBEI | HAYIHOI'O JIbHble)pabomol
GU3MYECKH | o3panus, HAy4yHOTO | U MO3HaHUs, | Ycmmueii onpoc
Xu NIPYHUMIB! | IO3HAHUS, | MEXAHM3MBI | IPUHIMIIEI | DK3aMern
XUMHYECKU | U NPUHITUIBI | aHalIM3a U | U
X MEXaHHU3MEI | K CHUHTE3a MEXaHU3MBI
mporeccop, | AHATH32 1 | MCXaHH3MbI uHdopmal | aHamMza U
CHUHTE3a aHallk3a W | KU B | CHHTE3a
MPOTEKaIo
uHdopmaly | CHHTE3a obnactu uHdopmarg
Inpx Ha uu B | uH(dopmary | mpodeccuo | uu B
obbeKTe obactu 17051 B | HAJIbHOM obactu
npodeccuo | nmpodeccro | obnactu nesTenbHoC | podeccro
HAJBHOM HaJIbHOM npodeccro | Tu HaJIbHOU
nesTenbHoOC | ACATENBHOC | HAIBHOM JIESATEIIBHOC
TH STCIIBH TH
- JeSITEILHOC
TH
OIlK-1.2 |He ymeer|VYmeer Ha|Ymeer Ha|Ha Pegepamer
OmnpeseneH | QHAIU3UPO | HU3KOM JIOCTATOYHO | BLICOKOM gof”ad’(’)’)’
euc-3aoaHuA
BaTh OBHE M OBHE OBHE
ne yp yp yp Tecmuposanue,
npodeccuo | aHATM3UPO | AHATIM3UPO | AaHATU3UPYE

XapaKTepuc

Konmponvnvie




VTHKaTOpBI YpoBeHb OCBOCHUS
e _ B OueHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
XOopouro OTIIMYHO CpPEeACTBO
TCJIBHO TCJIBHO u o
KOMIICTCHIIMN . . (cpenHuit) (BBICOKHI)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
THUK HaJIBHO- BaTh BaTh tinpodeccu | (camocmosme-
du3puecko | 3HAYMMYIO | Ipodeccho | MpodeccrHo | OHAIBHO- f;f”b’e)l’f’%mbl
CMHbIU Oonpoc
ro uH(popMaI] | HAJIBHO- HaJIbHO- 3HAUAMYIO | o P
1o, 3HAYUMYIO | 3HAUUMYIO | HH(pOpMaIL
nporecca
uHTeprpeT | uHdopmarn | HHGoOpMAI[ | HIO,
(sBNIEHUSA),
UpOBaThH 1o, 10, HUHTEPIIPET
XapAKTCPHO | pe3ypTaThl | MHTEPIPET | UHTEPIPET | UPOBATH
ro s HUCCJICA0BaH | UpOBATh HPOBATH pe3yIbTaThl
00BEKTOB | MU B | pE3YJIbTAThI | pE3yJIbTaThl | UCCIIEIOBAH
npodeccno | TPOPECCHO | MCCIEI0BAH | HCCIICN0BAH | Hid B
HATBHO H;)JIBHOI/I ui b B | Ui 5 B HpO(beCSHO
chepe npodeccuo | npoeccuo | HaabHOMN
JEeSITEIbHOC pe, P N P N
OPUHUMATh | HAJIbHOM HaJIbHOU cdepe,
™, Ha pemenus | cepe, chepe, TIPUHUMATh
OCHOBC 1o IIPUHAMATh | IPUHUMATh | PELICHUS
TEOPETUYCC | pe3ysibTaTa | pelICHUs pelieHus 1o
KOIro u M 110 110 pe3yiibTara
dkcrepume | ICCIIENIOBAH | pe3ynbTaTa | Pe3ysibTaTa | M
uranegoro | AR M M nceeoBan
UCCIIEJIOBAH | UCCJIEIOBaH | Ui
UCCJIEI0BaH . .
3 ui ui
ui
OIIK-1.3 He Brnancer | Umeer 3HaeT 3naer  Ha | Pegepame
Omnpejerner | 3HAHUSMU B | [IOBEPXHOC | METOJOJIOT | BEICOKOM ;?‘)f‘”aag’)’
euc-3a0anus
He obnactu THBIE W10 YPOBHE Tecmuposare
I METOJO0JIOT | 3HAHUS HAYYHOTO | METOMOTIOT | reno e
uu METOJOJIOT | IO3HAHUS, | UIO (camocmosime-
THUK
Hay4yHOTIO 15044 MPUHIOUIIEI | HAYYHOI'O JIbHble)pabomol
XUMHUHCCKO | rjo3HanHms, | HAYYHOTO | M MMO3HAHUsA, | Yemuwiu onpoc
ro IPHHIAIEL | TO3HAHKSA, | MEXAaHM3MBI | IPHHIUIEI | DKSaMeH
mporecca | U NPUHIMIBL | aHAJIM3a U | U
(siBiIeHMsT), | MCXAHH3MBI | U CUHTE3a MEXaHU3MbI
xapaxtepuo | AHAM32 1 | MEXAHU3MBI uHpopmal] | aHanu3za U
CUHTE3a aHajgu3a W | UM B | CUHTE3a
TO JUIsI
5 uH(popmal | CUHTe3a oOnacTu uHdopmarg
OOBCKTOB |y B | uH(popMmal, | mpodeccuo | uu B
npogeccno | ogacru 17071 B | HAJIbHOU obnactu
HaJIBHOUN npocdeccuo | obnactu NESATENBHOC | MPO(ECCHO
nesTeapHOC | HAIBHOU npodeccuo | Tu HaJILHOM
TH, Ha NEATENIbHOC | HATbHOM JIEATEIIbHOC




VTHKaTOpBI YpoBeHb OCBOCHUS
e . N OueHouHoe
JIOCTHIKEHHUS YIOBJIETBOPH- | YAOBJIETBOPH
XOopouro OTJINYHO CpeI[CTBO
E€TEHIINU TCJIBHO TCIBHO v o
KOMII . . (cpenHuit) (BBICOKHI)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
OCHOBE TH JESITCILHOC TH
DKCIIEpUME ™
HTaJIbHBIX
HCCIIEIOBaH
15071
OIIK-1.4 He Bmaneer | Umeer 3Haer 3uaer  Ha | Pepepamui
[Ipencrapn | 3HAHUSMHU B | IOBEPXHOC | METOJOJIOT | BBICOKOM ;?‘)f‘”aa’(’)’)’
euc-3aoaHus
obacTu THBIC 151%0) OBHE
CHHC yp Tecmuposanue,
5a30BbIX METOJIOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | oo mpre
1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosme-
TSt
A HAy4HOTO | MM MPUHLNIBL | HAYYHOTO | 1bHble)pabombl
npopeccuo | nosyanus, HAYy4HOTO | U [MO3HAHUs, | Ycmubii onpoc
HaJIbHOU MPUHIIUIIBL | TO3HAHUSA, | MEXAHU3MBI | HIPUHIIHIIBI Oxsamen
chepsr u MPUHIUIIBI | aHANIM3a U | U
dusnuecky | MCXaHH3MEI | U CUHTE3a MEXaHU3MBI
X aHanmW3a W | MEXaHW3MBI | HHGOpMAIl | aHaIu3a |
CUHTE3a aHaJlu3a W | KK B | CHHTE3a
MIPOIICCCOB
_ | uHdopMarl | cuHTE3a oOnacTu uHpopmary
W ABICHUI |y B | uH(MopMmaln | mpodeccuo | uu B
B BUAC obactu 1705 B | HAJIbHOM obOacTu
MareMatud | npodeccruo | o0IacTu nesTenbHOC | podeccro
eckoro(ux) | HaJbHOM npodeccuo | TH HaJILHOU
ypaBHerus( | ACATENBHOC | HAILHOM JESITECILHOC
i) TH JESITCILHOC TH
TH
OIIK-1.5 He Bnageer | Umeet 3Haer 3Haer  Ha | Pepepamu
Bri6op 3HAHUSMHU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM gof”aag’)’
euc-3ao0aHuA
obactu THBIC 15100) OBHE
0a30BBIX yp Tecmuposanue,
R METOJIOJIOT | 3HAHUS HAYYHOTO | METOMONIOT | koo e
1704 METOJIOJIOT | O3HAHUSA, | IO (camocmosime-
X"
HAy4YHOTO | UM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
XUMHUHCCKH | jo3gagus, | HAYYHOTO | M MO3HAHUs, | Ycmuwlii onpoc
X 3aKOHOB MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
TSt u NPUHIMIBI | aHaJI3a U | U
peLIeHus MEXaHHU3MBI | U CHUHTE3a MEXaHU3MBI
sanaq aHajgu3a W | MEXaHU3MBI | ”HQOpMAIl | aHaIM3a |
CUHTE3a aHallN3a W | KU B | CHHTE3a
npodeccuo
N uHbopMall | CHUHTE3a oOnactu uHpopMaIr
HaAJILHOU
U B | uHpopMal | mpodeccruo | uu B




VTHKaTOpBI YpoBeHb OCBOCHUS o
JOCTHIKEHHsT ~ [HCYJOBICTBOPH- | yAOBICTBOPH- T N Cpiﬁ;i(;:lgoe
KoMIeTeHuy | hHo L. | embHo (cpemumii) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
eATeIbHOC | o0nacTu 15051 B | HAJILHOM o0JracTu
™ npocdeccuo | obnactu JesTenpHoC | mpodeccHo

HaJIbHOU npodeccuo | Tu HaJIbHOU

NESITEIbHOC | HAJILHOM JESATEIILHOC

TH JESITCILHOC TH

TH

OIIK-1.6 He Bmaneer | Umeer 3Haer 3naetr  Ha | Pegepamol
Penienue 3HAHUSIMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM ( ao{‘”aab’)’
HHKEHEPH o0nacTu THBIE U0 YpOBHE I;sg;jgoa:::;e,
BIX 32741 C METOHOJIOT | 3HAHHS HAYTHOTO | METOTOTIOT | e
HOMOIIIBIO 1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosime-

HAy4qHOTO | MM MIPUHIUIIBL | HAYYHOTO | nbHble)pabomul
MaTCMATHY | rjo3gapust, | HAYYHOIO | H [MO3HAHUs, | Ycmubii onpoc
€CKOro MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IIPUHIIUIIBI Oxsamen
ammapara u NPUHIIMAIIBL | aHAJIM3a W | U
BEKTOpHO} | MCXaHH3MBI | U CHUHTE3a MEXaHU3MBI
areGpb, aHajau3a W | MEXaHu3Mbl | ”HQOpMaAll | aHalu3a |
aHaTnmec | CAHTE3R aHalou3a W | MU B | CHHTE3a

. uH(popmal, | CHHTE3a oOnacTu uHpopmary
Kon 17051 B | uH(MopMmaln | mpodeccuo | uu B
IFCOMETPUH | oOmacTh 17041 B | HAJIBHOM obmactu
u npodeccuo | obnactu nesTenpHoc | mpodeccro
MareMaruu | HAJLHOU npodeccuo | T HaJIbHOU
ECKOI'O JEeSITEILHOC | HAJTbHOM JICSITEIIbHOC
S — TH JESITCILHOC TH
TH

OIIK-1.7 He Bnaneer | Umeet 3Haer 3Haer  Ha | Pepepamu
PermieHue 3HAHUSMHU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM ( 00{”’“&”’)’
ypaBHEHHI, o0nactu THBIE U0 YpOBHE IT{Z;';;;):::;&
omnchBato | METOROJIOT | 3HAHUS HAYYHOTO | METOMONIOT | koo e
_— 1704 METOJIOJIOT | IO3HAHUSA, | IO (camocmosime-

HAy4YHOTO | UM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
OCHOBHBIC | rjo3ganus, | HAyYHOrO | U MO3HAHUs, | Ycmuwlii onpoc
¢duznueckn MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHIIUIIBI Oxsamen
e u NPUHIMIBI | aHaJI3a U | U
mporeccsl, | MCXaHH3MBI | U CHUHTE3a MEXaHU3MBI
c aHajgu3a W | MEXaHU3Mbl | ”HQOpMaAll | aHau3a |

CHHTE3a aHalk3a W | iU B | CHHTE3a
MIPUMEHEHU

uHpopmar] | cuHTE3a obnactu nHpopmarl
CM MCTOJIOB | B | uHpopMal | mpodeccruo | uu B




VTHKaTOpBI YpoBeHb OCBOCHUS
o N B OneHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
relILHO TEEHO XOopouro OTIIMYHO CpPEeACTBO
KOMIIETCHIINHU N . (cpemumii) (BBICOKMIT)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
JUHEHHOW | oOmacTH 15071 B | HAJIBHOU obOnactu
anreGpe 1 | Ipodeccno | obiactu JIeATeNIbHOC | Tpodeccruo
MaTeMmaTny | HATBHOM npocpecsno TH HaJIbHOU
NEATENIbHOC | HAJIbHOM JIEATEIIBHOC
€CKOr0
TH NEATEIIBHOC TH
aHanu3a i
OIIK-1.8 He Bnaneer | Umeer 3HaeT 3naer  Ha | Pegepamui
O6paboTka | 3HAHUSMU B | [IOBEPXHOC | METOJOJIOT | BEICOKOM gof‘”aag’)’
euc-3a0anus
PACUETHBIX obJsactu THBIC U0 YpOBHE Teemuposarue,
u METOJI0JIOT | 3HAHUS HAYTHOTO | METOTOTIOT | e
uu METOJOJIOT | IO3HAHUS, | UIO (camocmosnme-
AKCIEPUME
HAy4YHOTO | UM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
HTAJIBHBIX | rjospapust, | HAy4HOro | H MO3HaHus, | Ycmuwlii onpoc
JaHHBIX NIPYHUMIBL | TO3HAHKS, | MEXAHH3MbI | IPUHIMMIBL | DK3aMeH
BEPOSITHOCT | U OPUHIUIBL | aHallM3a U | U
HO- MEXaHU3MBbI | U CUHTE3a MEXaHU3MbI
craTHernue | AHATH3a M | MCXaHHM3MBI | HHQOpMAL[ | aHanu3a |
CUHTE3a aHajgu3a W | UM B | CHHTE3a
CKUMH
uH(popmal, | CHHTE3a oOnacTu uHpopmary
MCTONAMH | yyy B | uH(MopMmaln | mpodeccuo | uu B
obJsactu uu B | HAJIbHOU obsactu
npodeccuo | obnactu nesTenpHoc | mpodeccro
HaJIbHOU npodeccuo | Tu HaJIbHOU
JEATENIbHOC | HAJTbHOU JIEATEIIBHOC
TH NEATEIIBHOC TH
™
OIIK-1.9 He Biancer | Umeer 3HaeT 3naer  Ha | Pegepame
PermieHue 3HAHUSMHU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM gof”aag’)’
euc-3a0arus
HHKEHEPHO obnacTu THBIE U0 YPOBHE Tecmuposare,
) METOJ0JIOT | 3HAHUS HAYYHOTO | METOMOTIOT | peo o uiie
17051 METOJ0JIOT | IO3HAHUS, | UIO (camocmosnme-
reoMeTpuye
P HAy4YHOTO | UM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
CKMX 38/1a9 | rjo3HaHMs, | HAYYHOTO |H NO3HAHMS, | Yemuvli onpoc
rpaUuecK | MPUHIMIBI | MO3HAHHS, | MEXAHM3MbI | IPUHIMIIBI | DK3aMeH
UMH 1 NPUHIMIBL | aHAJIW3a U | U
crocobamu | MEXaHU3MBI | U CUHTE3a MEXaHU3MBbI
aHajgu3a W | MEXaHU3Mbl | ”HQOpMaAll | aHau3a |
CUHTE3a aHaiau3a W | uu B | CHHTE3a
uHpopmar] | cuHTE3a obnactu nHpopmarl
U B | uHpopMal | mpodeccruo | uu B




VTHKaTOpBI YpoBeHb OCBOCHUS
e . N OueHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
TEIBHO TEIbHO Xxoportio OTJIHHHO CpEACTBO
KOMIICTCHIIMN . . (cpemumii) (BBICOKHIA)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
oOactu 1504 B | HAJILHOU oOyacTu
npocdeccuo | obnactu JesTenpHoC | mpodeccHo
HaJIbHOU npodeccuo | Tu HaJIbHOU
NESITEIbHOC | HAJILHOM JESATEIILHOC
TH JESITeIIBHOC TH
TH
OIIK-1.10 | He Bnaneer | meer 3Haer 3uaer  Ha | Pepepamui
OreHka 3HAHUSIMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM gof‘”aag’)’
euc-3aoaHus
. oOmacTu THBIC 15100) OBHE
BO3JCUCTBU yp Tecmuposanue,
q METOHOJIOT | 3HAHHS HAYTHOTO | METOTOTIOT | e
1705 METOHOJIOT | HO3HAHMS, | UIO (camocmosnme-
TEXHOI'CHH
HAy4qHOTO | MM MIPUHIUIIBL | HAYYHOTO | nbHble)pabomul
bIX MO3HAHMS, | HAYYHOIO | H [MO3HAHUs, | Ycmubii onpoc
(axTopoB MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IIPUHIIUIIBI Oxsamen
Ha u NPUHIIMAIIBL | aHAJIM3a W | U
cocTosHme | MEXaHU3MBI | U CHUHTE3a MEXaHU3MbI
okpyskaror | AHA3 | MEXaHH3MBbI uHpopmal] | aHanuza U
. CUHTE3a aHalou3a W | MU B | CHHTE3a
el cpenbl
uH(popmal, | CHHTE3a oOnacTu uHpopmary
17051 B | uH(MopMmaln | mpodeccuo | uu B
obmactu 17041 B | HAJIBHOM oOmactu
npodeccuo | obnactu nesTenpHoc | mpodeccro
HaJIbHOM npodeccuo | T HAJIbHOM
JIeSITeNIbHOC | HAJIbHOM JICSITEIIbHOC
TH JEeSITeIIbHOC TH
TH
OIIK-1.11 | He Bnaneert | Umeer 3Haer 3Haer  Ha | Pepepamu
Omnpeyerner | 3HAHUSAMH B | [IOBEPXHOC | METOJIOJIOT | BBICOKOM gof”aag’)’
e o0nactu THBIE UI0 ypOBHE cucmsaodni
Tecmuposanue,
XAPAKTEPHC METOHOJIOT | 3HAHMS HAYYHOTO | METOMOTIOT | peo o uiie
1705 METOHOJIOT | HO3HAHMS, | UIO (camocmosnme-
THK
HAy4YHOTO | UM MPUHLNINBL | HAYYHOTO | 1bHble)pabomol
HPOLECCOB | rjo3ganms, | HAYYHOTO | H MO3HAHUs, | Ycmuwlii onpoc
pacupenene | mpuHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
HUS, u NPUHIMIBL | aHAJIW3a U | U
npeobpaszop | MCXaHU3MBI | U CHUHTE3a MEXaHH3MBbI
AHIS W aHajgu3a W | MEXaHU3Mbl | ”HQOpMall | aHalu3a |
CHHTE3a aHalk3a W | iU B | CHHTE3a
HCII0JIb30Ba
uHpopmar] | cuHTE3a obnactu nHpopmarl
HITA U B | uHpopMal | mpodeccruo | uu B




VIHIMKATOPEI YpoBeHb OCBOEHHUS
OCTIOKEHHsL  HEYJOBIETBOPH- | YIOBIETBOPH- Onenounoe
A XOpOILO OTJINYHO CPEeICTBO
KOMIIETeHIMH [[eTbHO TEIBHO . .
N . (cpennuit) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
NIEKTpHUYEC | 001acTH 1505 B | HAJIBHOU obsactu
KoM npocdeccuo | obnactu AesiTeNbHOC | Mpogeccuo
SHEPTUH B HAJTLHOU npoeccuo | T HaJIbHOM

ACATCIBHOC HaJIbHOM ACATCIBHOC
AIEKTPUYEC

™ ACATCIIBHOC ™
KHX LICITAX TH

7.3 TunoBble KOHTPOJbHBbIE 3aJaHUs WJIM HHbIE MAaTePHAJIbI,
HeoOXoauMbIe /JIsl OIeHKH 3HAHMii, YMeHH, HABBIKOB, XapaKTepPHU3YIOIIHX
Tanbl popMUPOBaHUA KOMIleTeHUMH B pouecce ocsoenusi OITOII BO

KOHTposIb OCBOCHHSI TUCITUTIIINHBI « XUMUSD» TPOBOAUTCS B COOTBETCTBUU C
[In Kyol'AY 2.2.4 «@oH0 oyenounvix cpedcms» MO BUIAM OLICHOYHBIX CPEICTB
u3 Tabmuubl 7.2: KEWChbl, KOHTPOJBbHBIE 3aJlaHHsl, TECThl, TeMbl pedepaTon
(moKJIaoB), U T. 1.

Tekymuii KOHTPOJb MO [OWCHHUIUIMHE «XUMHS»  MO3BOJSAET OLEHUTh
CTENEHb BOCTPUSTHS y4eOHOr0 Marepualia U MPOBOAMUTCS JJISI OLICHKU 3HAHUH,
YMEHUW, HaBBIKOB U ONBITA JICITEIBHOCTH, XapaKTEPU3YIOUIUX  ATarbl
dhopmupoBaHus KoMIeTeHui B mporiecce ocBoenust OITOII BO

Texymmii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TEMAaTHUYECKHH (10 UTOTaMm
U3YYCHUS OMpPENENICHHbIX TEeM JUCIUIUIMHBI) W pyOekHbI  (KOHTPOJb
ONPEAETIEHHOTO Pa3/ieiia WM HECKOJIBKUX Pa3/IeNIOB, IEPE] TEM, KaK MPUCTYIUTh K
U3YYCHUIO OYepeTHOW YacTu ydyeOHOro wmatepuana). Pe3yiabTaThl TEKYIIEro
KOHTPOJISI UCTIOJIb3YIOTCS TIPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALIUM.

Keiic-3apanus

Keiic-3aganue mo teme Ne 1. «OCHOBHbBIE 3aKOHBI M ITOHATHSI XUMHID)

Onpenesienue maccoBoii 104m okcuaa meau (11) B kapoonare
ruapokcomenu (11)

PeaktuBbl u o6opynoBanue: mopoiok coiu (CUOH),COs, dapdopossrii
TUTENb,  TUTENIbHbIE  IIUMUbIL,  MydenpHas  Ne4b, HOKCUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Boimosinenue pa6orbl. DaphopoBbli TUredb IMYCTOM U B3BEUICHHBIM
IpOKaJUTe B My(Qelie 10 MOCTOSIHHON Macchl IMPHU TEX K€ YCIOBUAX, PU KOTOPBIX
Npeanojaraercss NpoKalIuBaTh coib. [IpeaHa3HayeHHBIM 11 IPOKAIMBAHUS
TUTENIb BO3BMHUTE TUTEIbHBIMU INUILAMHU 32 Kpall M MOMECTUTE B MY(EIbHYIO
neys. [locne 25-30 MuH npoKaIMBaHMs JOCTAHBTE €r0 U3 II€YM, JANTE OCTBHITh Ha




aucte acOecta W TepeHecuTe B dKkcuKaTop. [locrmegHuii 3akpoiTe KpBIMIKON
cnycms 1—2 mun, iHa4Ye TIPU OXJIKIACHUM B SKCHUKATOPE CO3/AETCS pa3psKeHHE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJaAUTEe TUTENb B SKCUKATOPE 10 KOMHATHOMN
TEeMIIepaTyphl U B3BEChTE HA AaHATTUTUYECKUX BECaX.

B npenBaputenbHO B3BEHICHHBIM U JOBEACHHBIA 10 MOCTOSHHOW MaccChl
TUTEIb TTOMECTUTE HaBECKy MpuOIM3uTenbHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),CO3, Turens ¢ coNIbI0 MOMECTUTE B MY(QENbHYIO TeUb W MPOKAIUTE B
teuenue 10 mun npu temneparype 350—400 °C. Koraa nBet HarpeToro BeliecTBa
U3MEHUTCS JIO UEpPHOro, UIUMIIAMH TEPEHECUTEe THUreldb B OKCUKATOp s
OXJIKICHHS 10 KOMHATHOW TeMIIepaTyphl.

3aTteM B3BEChTE TUIEJIb C COJACPKUMBIM Ha TEX K€ Becax.

[IpoBeanTe KOHTPOJBHBIA OMBIT. JIJisi 3TOrO0 BHOBb MPOKAIUTE THUTEIb C
COJEP)KUMBIM B TeueHue 10 MuH, OXJaJuTe €ro B SKCUKATOpe W B3BechbTe. Eciu
pacxoxzaeHue mo macce cocrapisger He Oonee 0,02 1, cuuTaercs, 4YTO COJIb
pasnoxuiach  MONHOCThIO.  Ecim  pacxoxiaeHue — Oojbllee, HOBTOPUTE
poKajMBaHue oOpasiia.

3anuce oannwvlx onvima.

1. Macca turns my, T

2. Macca TUrJIs ¢ BeIIeCTBOM My+comm, T

3. HaBecka comu Mcou, T.

4. Macca TUTIIS C BEIECTBOM (II0CIIE MPOKATUBAHUA) M1t com, T.

5. Macca BelecTsa 1nocje NpoKatuBanus M com, T.

Paccumnraiite Mo morydeHHBIM JaHHBIM COJAEPIKaHUE MPOAYKTa Pa3IOKEHUS B
OCHOBHOM BEILECTBE, a M0 OpMYJIe BEIIECTBA — €T0 TEOPETUUECKOE 3HAUEHHE.

® = M(CuO)/m((CuOH),CO3), B momsix emauHUIBl WK B % TMPOICHTAX,
(ymHoxuB Ha 100).

Bbrunciure a0COIOTHYI0 M OTHOCUTEIbHYI) OIIMOKH ONpeaesieHHs.
Cnenaiite BHIBOIBI 1O padore.

KoHTpoJibHBIE BONIPOCHI

1. OnuHaKOBO JM YKCIO MOJIEKYI: a) B 1 r Bogopoaa u B 1 1 kucnopoja; 6) B 1
MOJIb BOAOpOoAa U B | Mok kucimopoaa?

2. Kakue BemiecTBa Ha3biBatoTcs qanbTroHnugamu? [IpuBenure npumepsl.

3. UTo o3HAYaeT MOHATHUE «MOJSpPHAs mMacca BeliecTBa»? BrluucianTe MOJISpHYIO
Maccy T'MJIpOKCUIA KaJbIIHS.

4. ChopmynupyiiTe clieICTBUS U3 3aK0OHa ABOTapo.

5. Yro Takoe atoM, MosiekyJsia? UTo Takoe NpOoCTO€E BEIIECTBO, CIOKHOE?

6. Jlaiite GOpMyTHPOBKY MOHATHIO «XUMUYECKUN SKBUBAJICHT.

7. Onpenenure MoJsipHbie Macchl skBuBalieHToB: N2O, PCls, H,S.

8. Ompenenure MOJISIPHBIE MAacChbl SKBUBAJIEHTOB KHCIOT W OCHOBAaHUM B
CJIEIYIOLIUX PEAKIMIX:

a) HNO3 + Bi(OH)3 = Bi(OH),NO3 + H,0;

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

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



9. CdopmynupyiiTe 3aKOH HKBUBAJICHTOB, HANUIINTE €ro MaTeMaTHYECKOE
BBIPaKECHHE.

10. Uto Takoe «IKBUBaJICHTHBIH 00bemM»? Kakue oObeMbl IIpH H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KHUCIOpoa, okcua yraepoaa (IV), ammuaka?

Keiic-3apanmne no reme Ne 1 «Kiaccbl HeOpraHm4ecKux coeMHeHuin»

Onpbit. Ilosryyenne cpegHux cosieu

a) PeakTuBbI: pacTBOp xyopuna Oapusi 1 H., pacTBOp cyibdara Harpus 1 H.,
npoOupKa.

Hamute B mpoOupky 3-4 kamid pacTtBopa xjopujaa Oapus, n1o0aBuTh 3-4
KaIlJIM pacTBoOpa cylbdara U HaTpuUs.

0) PeakTuBbI: pacTBOp Cy/bdara Meau 1 H., IIMHK METATUTAYECKUI, IPOOUpKA.

Hanute B nmpobupky 3-4 karmau pactBopa cyibhara Mmeau, OpoCUTh Kycodek
ITUHKA.

B) PeakTMBBI: HACBHILIEHHBIA PACTBOP THIPOKCUAA KATBIH, OKCUJL YIIepoaa
(IV), anmmapar Kumnma

Hamute B mpoOupky no 1/3 oObemMa pacTBopa THAPOKCHIA KalbIMs
(M3BECTKOBAas BOJIa) M MPOIYCTUTh yepe3 Hero okcup yriepoaa (V) (yriexucisiit
ra3z) u3 annapara Kunmna 1o nosiBjieHus MyTH.

3aganue. 3anuch JaHHBIX ONBITA.

1) OT™meThTe U3MEHEHUSI B TPOOUPKAX B X0OJI€ MPOBEACHUS OIBITOB.

2) Hanummure ypaBHEHHS XUMHYECKUX pPEaKIUW, TMPOTEKAIOIMUX B
poOupKax.

3) o kaxxa0¥l U3 peakiuil yKaKUTe NpU3HAK peakluu (Hanpumep, Oelbii
0caJioK, 00eCIIBeYBaHUE H T.I1.)

4) HazoBuTe Bce MPOIYKThI PEAKIIMH, 32 UICKIIOUYEHUEM BOBI.

5) CdopmynupyiiTe BBIBOA: peaKUMUsIMHU, MEXKIYy KaKUMU KJlaccaMu
HEOPTaHUYECKUX COCAMHEHUN MOKHO MOTYYUTh CPETHUE COITU?

KonTpoJsbHbIe BONPOCHI
Hanummure ypaBHeHUs peakiui, C IOMOIIBIO KOTOPBIX MOYKHO OCYLIECTBUTH
CJIEAYIOIIUE IPEBPALCHNUS, IPOAYKTHI PEAKLINA HA30BUTE:

1. CO; — CaCOs — CaO — Ca(NOs), — Ca SO,

2F9203 — Fez(SO4)3 — FG(OH)3 — FeOHCl, — FeC13

3. SOz — SOg — HZSO4 — Ca(HSO4)2 — CaSO4

4. K — KzO — KOH — KHCOg — KgCOg

6. BaO — Ba(OH)z — BaOHN03 — Ba(NO3)2 — BaSO4

1. Fe(OH)3 — FeCl; — FCQ(SO4)3 - FC(OH)3 — FG(OH)2C|
8. Ca — Ca0 — Ca(OH); — Ca(NO3), — CaCOs

9.7Zn — ZnClz — Zl’l(OH)z —> (ZnOH)2804 — ZHSO4

10. Na,O — NaOH — NaHSO4 — Na,SO, — NaHSOq4



11.P— P205 — Cag(PO4)2 — H3PO4 — KzHPO4

12. MgO - MgClz - 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 — CuCl, — Cu(OH), — (CuOH)3POs — Cus(PO4),
16. Ba — BaO — Ba(OH), — BaOHCI — BaCl,.

17.P — P205 — H3PO4 — NaH2PO4 — Na3PO4

18. Fe—Fe,03+HCl —X—Fe(OH)s "5 V—Fex(SOu)s.
19.P —>P205—>H3PO4—>Ba(H2PO4)2—>B33(PO4)2+ H,SO,—?

20. K—>KOH—KHCO3;—CaCO3—Ca(HCO3), 5 ?

Keiic-3aganue mo reme Ne 2 «OCHOBbI XMMHUY€ECKOH TEPMOIMHAMHKI»

(OHepreruka XMMHYECKHUX MPOLIECCOB)
A) OnpenesieHre HAPABJIEHHOCTH NMPOTEKAHUS MpoLecca
1. Mcnonb3ya cnpaBOYHbIE JaHHBIE TAOJUILIBI, ONPEIETUTE N300apHBIA TEMIOBON

> pext AH 293 XUMUUECKOl peaKIMy BalIero BapUaHTa
C2H4(r)+ 302(r) <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOA O BbIJeJCHUM WJIH NOIJIOIIEHUM TeIUIOTHI B Ipolecce
peaKium.

2. Onpenemure u3MeHenue »HTporuH AS’ygg B X0J€ XUMHUECKOH peEaKIUH,
MPOTEKAIONIE TPH CTAaHAAPTHBIX YCIOBUSX B HJIEATBHOM Ta3000pa3HOM
cocrosnun. OObsicHuTe 3HAK u3MeHenus ASYg B pesyabrare AaHHOI
peaKkumu.

3. Onpenenmire usmeHenne >Heprun ' n66ca AG%ogg B X01e XUMHYECKON PEaKIUH,
UCIIOJIb3Ysl CIIpaBOYHbIC AaHHbIe Tabmuubl. [1o 3HaKy u3Menenus sHepruu ['nd6ca
AG%g3 caenaiite BBIBOJ 0 BO3MOKHOCTH CAMONPOHM3BOJBLHOIO NPOTEKAHMS
peaxkium.

Ta6n1/1ua CTaHJIapTHI)Ie 3HAYCHUA TCPMOJUHAMUYCCKUX BCIIMYMH HEKOTOPBIX BEIICCTB

Bemecrso | CocTosinue AHC Kore AGs ke SO%gs,  Jlsx/mons-K
MOTE MORb

C2H2 r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Hy r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHs4 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 x -285,950 -237,190 69,940




N2 r 0,000 0,000 200,000
H2 r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

b) «Onpenesienne TenjioBoro 3gppexra nmpouecca pacCTBOPEHUs
NHsNO3»

O6opynoBanne u marepuaibl. 1. Hurpat ammonuss NHsNO3. 2. Crakansr
(250-300 mm). 3. TepmoMeTp, YKpETUIICHHBIH B IITATHBE.

BoinosiHenue. B crakan Haseldite HEMHOro BOAbl. ONyCTUTE TEPMOMETP,
IIOTPY3HB €ro MIApUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPHUCTAJUIOB HUTpAaTa aMMOHMSA. TepMOMETp IMOKa3bIBAET CHIBHOE IOHUKEHUE
TEMIIEPATYPBI paCTBOPA.

NH4N03(KP) + nH,O = NH4sNO3-nH,0.

3aganue. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacrBopeHust
NHsNO:s.

Keiic-3aganue nmo reme Ne 2 «3aBHCMMOCTB CKOPOCTH XUMHYECKOM
peaKI UM OT Pa3JINYHbIX GaKTOPOB).

OmnpIT 1. 3aBHCHUMOCTH CKOPOCTH PeaKIUH
A) OT KOHUEHTPALMHU pearupyouX BeuecTB

PeakTuBbl M 00OpyaOBaHMe: PacTBOpP CEpHON KHUCIOTHI 2 H., PacTBOP
tuocynbdara Hatpusi (NaS;03) 1H., AUCTUIUIMPOBaHHAS BOJA, YE€THIPE MEPHBIC
POOUPKH, KareIbHUIIB! WIIA MTUTIETKH, CEKYHIIOMED.

Tuocynbdar HaTpusi pearupyer € CEpHOW KHUCIOTOW MO CIEAYIOIIEMY

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

[IpuzHakoM mpoTeKaromeld peakluu SBIAETCS OO0pa3oBaHUE MYTH IIPU
BBINAJEHUN CEPBI B OCATOK.
Jy1st IpOBEIEHUS OTBITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PABHBIE OOBEMBI

pacTBOpPOB THOCYJb(aTa HATPUsI Pa3IMUYHON KOHLEHTPALUH, ISl 3TOTO BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYNb(aTa U A0BeAUTEe 00beM B Mpodupkax 10 12
Kareib, 100aBUB B KaXkAYyI0 BOY, Kak yKazaHo B Tabsuiie 1.



3arem B 1-10 mpoOupKy mo6aBbTe 1 Karumo CepHOI KUCIOTHI, OJJHOBPEMEHHO
BKJIIOUMB cekyHaomep. I[lpocnmeaure, 4TOOBI Kamiig HE IMoNajda Ha CTEHKHU
pOOHPKH.

Kak TonbKO MOSBUTCSI MyTh, BHIKIIIOUUTE CEKYHAOMEpP, U 3aHECUTE PE3yJIbTaT
B Ta0ymIy 1.

[ToBTOpHTE OMIBIT C 2, 3 U 4-if MPOOUPKAMHU.

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIEI0BAHMIM

Tabaunua - JlanHbIe OnbITa

Ne KonnuecTtBo xamenn O61ee | OTHOCUTENB- Bpewms OtHOCHUTENb
po- YUCJIO | Has KOHIICHT- | MOSIBJICHHUS | Hasi CKOPOCTh
oupku Pacteop | H20 | Pacteop Kareyb | pamusi. MYTH, peakiu
Na2S20s3, t, cex
Na2S20s H2504 Vo6, C 1/t, cex™
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) Paccunraiite OTHOCUTEIBHYIO TPAKTUYECKYIO CKOPOCTh PEAKIINH IS
Kaxxjoro ciydas (1/t), 3Hast Bpemsi peakiiuu. 3aHecuTe B TaOJUILy.

3) PaccuuTaiiTe OTHOCUTEIBHYIO KOHIIEHTPAIMIO THOCYIb(aTa: MpuHUMAas
KOHIICHTPAITUIO B TIEPBOM mpodupke ¢ 4- KarisiMu Cory = 1, ¢ 6-10 KarmmsaMu — Copy
= 1,5 u 1.1. 3aHecuTe JaHHBIC B TAOJUITY.

4) Tloctpoiite rpadguk 3aBUCUMOCTH OTHOCUTEIHLHOM MPAKTHUECKOW CKOPOCTH
peaKIuu OT OTHOCUTEJILHOM KOHIIEHTpAIlMK TUOCYJIb(haTa HaTpusl, OTKJIaIbIBast
sHaueHus 1/t mo ocu X 1 Cypy. 0 OCH Y.

5) ChopmynupyiiTe BBIBOJ 0 3aBUCHUMOCTH CKOPOCTH PEAKLIHH OT
KOHUEHTPAUMH THOCYJIb(aTa HATPUSA NPU JAHHBIX YCJIOBHUSAX.

OnbIT 2. 3aBUCHMOCTb CKOPOCTH PeaKIUN OT TeMIIEPATYPbI

N3yuurte Ha mpuMepe peakiiuu B ombITe 1.

Boinosnenue. st atoro B Tepmoctar ¢ temreparypoit Ha 10 °C Bbimie
KOMHATHOW TeMIlepaTypbl TOMECTHTE 2 MpOoOHWpKH: OoaHy ¢ 4 kammsiMu 1 H
pacTBopa THOCYyJb(aTa HATPUsI U 8 KATUISIMU BOJBI, B JPYTYIO — C OJHOM Karuieu
CEepHOM KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MpOOUPOK U OTMEThTE
BpeMsI TIOSIBJICHUSI MYTH.

[ToBropute ombiT mpu Temrepatype Ha 20 ° m 30 ° BpIIIE KOMHATHOM
TEMIEPATYPHI.



3amanue. 3anUCh JAHHBIX ONbITA.

Pesynbrarel BHECHTE B TaOJIUITy U IOCTPOWTE TpadUK 3aBUCIMOCTH CKOPOCTH
peakiuu oT TeMIepaTtypsl. PaccuuTaiite 3HaYeHHE MPAKTUIECKOTO
TeMrepaTypHoro ko3¢ duiuenTa, ucroiab3ys npasuio Bant-I'odda.

OnbiT 3. BiausiHue nNpUpPOALI PpearupywIUX BelleCTB HAa CKOPOCTH
XUMHUYECKOH peakuumn

Boinosinenue. B 1se npo6upku npuiteiite mo 2 cm® pactBopa KMnOy u 2-3
KaIulu pacTBOpPa CEPHOM KUCIOTHI. 3aTeM J0OABHTE B MEPBYIO —
cBexenpuroToBieHHbI pacTBop Na;SOs, a Bo BTopyro NaySOq,

3aganme. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOW MTPOOUpPKE
IPOUCXOAUT U3MEHEHHE OKpackH pacTBopa. ChopMynupyiTe BEIBOJ O BIUSHUU
IPUPOJIbI PEArHPYIOIIKX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIIH.

BoinoJsiHuTe pacueTHoe 3aganue 1no reMe « CKOpoCTb XMMHUUECKUX PEAKLIUID

ATMochepHbIe 3arpsiI3HeHHS TOCTENIEHHO YHUYTOXKAIOT 3al[UTHBIA 030HOBBINA CJIOW 3eMJIH.
O30HOBOMY CJIOI0 YTpOXKalOT, IOCTyHAIOLIME B aTMOc(hepy (PTOPUPOBAHHBIE U XJIOPUPOBAHHBIE,
yrieBogopoabl — (peon, Hanpumep CCIF, CCloF2, CCIF3. OHu xumudeckd CTaOWIBHBI B
HIDKHUX CIIOSIX atMoc(epsl, HO B cTparocdepe moJ IeHCTBUEM yIbTPpaduOIeTOBOTO U3TyYCHUS
ConHua pa3pymaroTcs, BbLIEISIS aTOMapHbIN XJIOp, IIOCIE Yero HAYMHAIOT IIPOTEKATh PEaKLuu
B3aMMOJEMCTBHSL aTOMAapHOTO XJjopa C O30HOM. Paccuumatime CKOpocmb maxou peaxyuu ¢
0bpazoeanuem KUciopooa u MOHOOKCUOA Xaopa, eciu udepe3 15 c¢ nocie Hayana peaxyuu
MoaapHas Kouyenmpayus o3ona oviia 0,3 monv/n, a uepe3 35 ¢ om nauana peakyuu cmand
pasHa 0,15 monv/n.

Keiic-3aganmne mo teme Ne 2
«Xumuueckoe papHosecue. llpunuun Jle Hlarease»

OnpIT 1. CMeleHre XUMUYECKOT0 PABHOBECHS B 3aBUCUMOCTH OT
KOHUEHTPALMH NPOAYKTOB U MCXO/HBIX BellleCTB, PH B3aUMO/IeiiCTBUM
xjaopuaa xeaeza(lll) ¢ ponannaom kanus

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHE NPOOUPKHU. 2.
[Munerku. 3. Benbiit axpan. 4. Xaopun xenesa (111) FeCls 0,0025 1. 5. Poxanun
kaauss KSCN 0,0025 u. 6. Xmopun kamms KCl (xpucrammmueckuit). 7.
JuctunnupoBaHHas BOJA.

Boinosinenue pa6oTbl. B yeThipe KoHMUECKUE MPOOWPKH BHECUTE 1O S5-7
kanenb 0,0025 H. pactBopoB xsopuna xkene3a (III) u poganuaa kanus. PactBopbl
pa3MelainTe CTeKISHHOW Majloykod M moctaBbTe B mITaTuB. OIHY MPOOHMPKY C
MOJIYyYEHHBIM PACTBOPOM COXpPAHUTE MJii CpPaBHEHUs pe3yJlbTaTOB oOImbITa. B
ocTajbHbIE MPOOMPKU J0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - | Karuio
HACBHIIIEHHOTO pacTtBopa xjopuna xeneza (III), Bo Bropyro - 1 kammo
HACBIIIEHHOI'O PAcTBOpa POAAHHUAA KU, B TPETHIO - HECKOJIBKO KPUCTAIIIMKOB



xynopuaa kamus. CpaBHUTE HWHTCHCHBHOCTh OKPACKH TOJYYEHHBIX PAaCTBOPOB C
WHTCHCHUBHOCTBHIO OKPACKH ITAJIOHA.

3anuch JAHHBIX ONbITA. 3alUIIUTE CBOM HAOJIOACHUS TIPU TMPOBEJICHUU
pabotbl. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW peakuuu u
HAIUIITUTE BRIPAKEHNE KOHCTAHTHI PABHOBECHSI.

1. Kakwue BemecTBa HaXOAATCS B UCCIICAYEMOM PAacTBOpPE IIPH PABHOBECHH?

2. Kakoe BemecTBo MpUIaeT pacTBOPY KPACHYIO OKPaCKy?

3. Kak w3MeHseTcs WHTEHCHBHOCTH OKpAacKd pacTBoOpa H, B KaKOM
HaIlpaBJICHUN CMEIIAETCS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasneHuu: a) xaopuaa xeinesa (III); 0) ponanuaa kamus; B) Xjaopuaa Kamus?

4. Kak W3MEHSIOTCS TMpPH OTOM B KAXKIOM CiIy4ae KOHIIEHTPAIUU
KOMITOHEHTOB PaBHOBECHOU CUCTEMBI a) poJaHuaa; 0) XJIopuaa Kalus; B) XJIOpUIa
xene3a (IIl); r) pomanuma kanusl MO CPaBHEHUIO C WX KOHLEHTpAIUSIMU TpU
YCTaHOBJICHUH TI€PBOHAYAIIBHOTO PaBHOBECHSA?

OnbIT 2. BausiHue TeMnepaTtypbl Ha CIBHI XUMHY€CKOI0 PAaBHOBECHUS
PeakTuBbl M MaTepuagabl: HoAHas BOJA, pacTBOpP Kpaxmana, HIpOOUpPKH,
CIIUPTOBKA, I€PKATEIIb.

Boinosinenue padorbl. Haneiite B aBe mpobupku 1mo 3 cM® HOOHOM BOABI U
no0aBbTe B KaXKAyI0 U3 HUX o 1-2 kamu pactBopa Kpaxmana. Harpeiite onny u3
npobupok. CpaBHUTE OKPACKYy.

3apanme. VYKaXuTe HaNpaBJIICHHE CIBUra XHWMHYECKOIO pPABHOBECHS IIpU
MOBBILICHUH TEMIIEPATYPBI U 3HAK TEIIOBOr0 3 (eKTa peakuu.

KoHTpoJibHBIE BONIPOCHI

1. UTo moka3bIBa€T CKOPOCTh XUMUYECKOW PEaKIuu?
2. ChopmynupyiTe 3aKoH nercTByromux macc ['ynpndepra u Baare.
3. Hanmummre kuHeTUYECKHE YpaBHEHUS CKOPOCTEH MpsIMOli U 0OpaTHOM peakiiuii
JUISL  XMMHUYECKOTO0 Ipolecca:

4NH3(r) + 502@)4_'* 4NO(r) + 6H20(>K)
4. Kak ynraercs npaswio Bant-I'odda?
5. Urto noka3bIBaeT TeMIepaTypHbIil KO3 UIIMEHT Y peakuun?
6. UTo Takoe «3HEpPrusi aKkTUBALIUN?
7. Ykaxute (aKToOphl, OT KOTOPHIX 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIIUH.
8. Kakue peakiiuy Ha3bIBAIOTCS KaTATUTHYCCKUMMU?
9. Uto takoe xaranuzatop? Ilepeuncinre BUIbl KaTaausa.
10. Bo cKOIBKO pa3 UBMEHHUTCSI CKOPOCTh MPSIMOI M OOpaTHOM PEaKIIMii B CUCTEME:
2 COgpy + Oyry == 2 COyy eciu 00beM ra30BOM CMECH YMEHBILIUTH B TpH paza? B
KaKyI0 CTOPOHY CMECTUTCSI PABHOBECUE CHUCTEMBI?

Keiic-3ananue no teme Ne 3 «Ctpoenue atoma. [lepuoaudeckuii 3aKoH
u nepuoanueckas cucrema JI. U. MenaeineeBa»



IIpakTuyeckas padora nmo reme Ne 3: Crpoenue aroma. IIlpornozuposanue
XUMHUYECKHX CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH

eab 3ansaTHA

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

2. HayuuTph ompenensiTh YUCIO AJIEMEHTAPHBIX YACTHUI] B aTOMaxX KayKIIOTrO
AIEMEHTA, MPUHAJIEKHOCTh UX K METAJJIaM WJIM HEMETAJIAM.

3. Hayunts u3o0paxkaTe CcTpo€HHE aToma ¢ oMolbio ¢popmyisl Koccens,
JIEKTPOHHOHN (OPMYJIIBI U TpaUUeCcKOi SJICKTPOHHOU CXEMBI.

4. IToMo4b NOJYYUTh MPAKTHUECKUE HABBIKWA OMPEACICHUS:
- CTEIICHEW OKHUCIICHHSI aTOMOB;
- HanucaHusi ¢GOpPMYJl COOTBETCTBYIOIIMX OKCHUJIOB, THJIPOKCHJOB, JETYyUHUX
BOJIOPOJIHBIX COCIMHEHUH (TIPU UX HAJIUYUN);
- XapakTEepUCTHUK  (PU3MYECKHMX U XUMHUYECKHMX CBOWCTB DSJEMEHTOB M HX
COEIUHECHUM.

IIpumep. CocTaBbTe NEKTPOHHYIO U AJIEKTPOHHO-TpaPUIECKyI0 HopMyITy
AJIEMEHTAa C TMOPSAAKOBBIM HOMEpPOM 24 W [JaillTe MOJHYI XapaKTEPUCTUKY
DJIEMEHTA.

Pemenne. 1lo nmopsakoBoMy HOMEpy 3akiilo4aeM: B aToMe 24 3JIEKTpOHa.
JIaHHBINM 57IEMEHT - XpOM. DIIeKTpoHHas opmysia UMEeT BU/I;:

1522522p®3s23p°3d°4st

OnexkTpoHHOW GopMyse XpoMa COOTBETCTBYET CIIEIYyIOIIasi dJICKTPOHHO-
rpaduueckas cxema:

3 3d 4s
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XapakTepucTruKa aToMa XpomMa

1. Cr — merain, d — siiemMeHT.

2. Banenrnsle cocrostaug: | - VI.
3. Bo3moxknble cteneHu okuciaeHus: 0, +2, +3, +6.
Cr’-2g —»Cr? Cr%-3g —Cr* Cr?- 68 —Cr*®

XpoM TMPOSIBIISIET BOCCTAHOBUTEIIbHBIC CBOMCTBA.
4. XpoM o0pazyeT KUCTOPOAHbIE COSTUHEHMS:

Oxcuabl CrO Cr,03 CrOsz
I'uapokcuaer  Cr(OH), Cr(OH)s H,CrO4
H;CrO; H,Cr,07



OCHOBHBIE ampoTepHbIe  KUCIOTHBIE

CBOMCTBa CBOMCTBa CBOMCTBa
CTCIICHb OKUCJICHUS yBeJ’II/I‘iI/IBaeTCﬂ

-
’

IIpumep. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOICTBAa OKCHUIIOB U
THAPOKCUJIOB OT CTETIEHU OKUCJICHHSI aTOMOB JIEMEHTOB, WX oOpasyromux? Kakue
TUAPOKCHUIBI Ha3bIBAIOTCS aM(pOTepHBIMH (amMmboauTaMu)?

Pemenue. Eciii  »ieMEHT TPOSBISET NEPEMEHHYIO CTENEHb OKUCICHUS U
oOpa3yeT HECKOJbKO OKCHUIOB W THUAPOKCUIOB, TO C YBEIUYECHHUEM CTEHCHH
OKHUCJICHHSI CBOMCTBA TOCICTHUX MEHSIOTCS OT OCHOBHBIX uepe3 amM(pOTEpHBIE K
KHCIIOTHBIM. JTO OOBSCHACTCS XapaKTEPOM OHIICKTPOIUTHUYCCKON THUCCOIHAIIAN
(moHmzaruu) tuApokcuaoB DOH, xoTOpas B 3aBUCHMOCTH OT CPaBHHUTEIBHOMN
MIPOYHOCTH | MOJSIpHOCTH cBs3elt D-0O u O-H mMoxeT mpoTekaTh 10 IBYM THIIAM:

DOH} == 3"+ OH™ no Tumy ocHosanuii (1)

S0H ==H'+ D0  mo tumy kucior (1)

Ecmu nmpounoctu cBszeit O-H u 3-O Onu3ku  wiu paBHBI, JUCCOLUAIUS
TUJPOKCUA MOXKET oJiHOBpeMeHHO mpoTekaTth U no (l) u mo (II) Tunam. B aTom
ciyyae peub uaET 00 amMpOTepHBIX dIEKTpoiauTax (amdonurtax), HampuMmep st
Cr(OH)s:

Cr3* + 30H == Cr(OH)3z = H3CrO3 === 3H" + CrOs*

B xucnoit cpene ambonuT nposBIsS€T OCHOBHON XapakTep, a B IIETOYHON
cpene — KUCIbIA XapakTep:

Cr(OH); + 3HCI = CrCl; + 3H,0
Cr(OH)s + 3NaOH = NasCrO;z + 3H,0

Ipumep. lcxons u3 MOJNOXKEHUS DIEMEHTA B MEPUOJUYECKON CUCTEME U
CTPOCHHMSI €TO aToMa, JailTe MOJHYI0 XapaKTEpUCTUKY MapraHiia u Opoma.

a) COCTaBbTE HJIEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue GopMysbl aTOMOB
3JIEMEHTOB;

0) ompenenure, K KaKkOMy 3JEKTPOHHOMY CEMEHUCTBY OTHOCSTCSI JaHHBIC
HIIEMEHTHI;

B) OIpEIETUTE BO3MOXKHbBIEC BaJICHTHbBIE COCTOSIHUS;

T') OIPEJEIUTE BO3MOXKHBIE CTEIIEHU OKHCIICHUS;

1) HalUIINTe BO3MOXKHBIE BOJOPOJHBIE W KHCIOPOJHBIE COCAMHCHUS,
OTIPEIETTUTE UX KUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-anement VII-B rpynmsl, Metast

+25Mn° 15225%22p%35%23p33d°4s2
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBA JIEKTPOHA,
OCTajbHBIC BAJCHTHBIC DJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-IOIypOBHE.
Tepsis 27eKTpOHBI, MapTraHel] IPOSBISET TOJIHKO BOCCTAHOBUTEIIBHBIC CBOMCTBA, UTO
XapaKTepU3yeT ero KaK TUITUYHBIA MeTasll.

Mn o6pa3yeT OKCUIbI U THUIPOKCH/IBI:

Mn? - 2& —Mn*? MnO — Mn(OH);,
Mn° - 3¢ ->Mn*3 Mn,O3; — Mn(OH)3 (H3Mn03)
Mn? - 48 —Mn* MnO, — Mn(OH)4 (HsMnO,)
Mn? - 68 —Mn*® MnO3; — H,MnO,
Mn° - 78 —Mn*’ Mn,O; — HMnO,
bpom — p-anement VII-A rpynnsl, HeMeTamn
4s 4p
5BI01522522p535230°3d 24s24pS [

Ha BHemHeM 3HEpreTM4ecKOM YPOBHE y aroMa OpoMa CEeMb BaJICHTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET JIEKTPOH, 00pa3ysl OTpHLIATEJIbHbBIN
VIOH:

Br’+ 1¢ — Br!

[IpuHUMasT 37IEKTPOHBI, aTOM OpOMa MPOSIBISAET OKUCIHUTEIbHBIE CBOMCTBA,
YTO XapaKTpU3yeT ero KakKk TUIHWYHBIA HemeTaul. bpom oOpasyer nerydee
BOJIOPOJIHOE COeAMHEHNE - OpoMoBoopo HBT.

Tepsist pIeKTPOHBI, OPOM MPOSBIISIET Cl1a0ble BOCCTAHOBUTEIIbHBIC CBOWCTRA.
C kucaopoomM 6poM 00pa3yeT OKCHJIBI M THAPOKCHIBI KUCIOTHOTO XapaKTepa:

Br-1e - Br't  Br,0 — HBrO

Br’-38 - Br*®*  Br,0;— HBrO,
Br- 58 — Br*® Br,Os — HBrO;
Br? - 76 — Br*’ Br,0; — HBrO,

J1J1st ycrienrHoro 0OCBOGHUSI MaTepuraa Mo JaHHOW TeMe 00yJaromuecs
JIOJKEH OTBETUTH HA CIEAYIOIIHNE BOIIPOCHI.

KonTposbHbIe BONpOCHI

1. JlaiiTe onpeneneHne NOHATUAM: aTOM, XUMUYECKHUM DJIEMEHT.

2. KakoB (¢u3nueckuii CMbICI MOPSIIKOBOTO HOMEpPA XUMHUYECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DHEPreTHUECKOE COCTOSHHE
AIEeKTpoHa?

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

5. Tlomp3ysce Tabaunamu 2—5, BBIMHUIIATE XaPAKTEPUCTUKH AJIEMEHTOB 3-TO
nepuoaa B Tabnuiry Ne 1.

6. Kak ompeagenutp  MakCHMaJIbHOE 4YHUCIIO JJEKTPOHOB Ha YPOBHE,
noAypOBHE?



7. Uem oTnm4daeTcs «BO30YKIIEHHOE» COCTOSTHUE aTOMa OT «HOPMaJIbHOTO0»?

8. Copmynupyiite npasuiia B. Kieukosckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHaa?

10. Jlaiite coBpeMeHHYIO (OPMYJIUPOBKY IEPUOJAMYECKOTO  3aKOHa
. . Menpeneena.

11. B yem cocTtouT (hu3MUecKuil CMBICII HOMEpPA MEePUO/Ia, HOMEPA TPYIIIIbI?

12. Ha 4yem OCHOBaHO pa3ivuue B SJIEKTPOHHBIX KOHPUTypalusx aTOMOB
AJIEMEHTOB TJIaBHBIX U TOOOYHBIX TOATPYIIT MEPHUOTNIECKON CUCTEMBI?

Tabmuna 1 — XapakTepUCTHKH 3JE€MEHTOB 3-T0 Neproja

DJIEMEHT | DJIEMEHTHI 3-TO Meproaa

[Tokazarens Na | Mg Al Si P S Cl Ar

1) No snemenra B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) gucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS

8) opOuTanbHBIH
pajanyc, HM

9) moreHIHan
HOHU3aIMu, 5B

10) oTHOCHTEITB-
Hasl DJIEKTPOOT-
pPHUIATEITLHOCTD
11) dopmyna
OKCHJIa

12) dopmyna
THJIPOKCH]IA

13) xapakrep ok-
cuIa, THIPOKCHIA




14) bopmyna
JIETY4ero BOJOPO/I-
HOTO COCTMHCHUS,
ero XapakTep

[Tocne 3anonHenust Tabauibl 1, 0OBSICHUTE XapakTep M3MEHEHUH Mmoka3aresieil §,
9, 10. Hanumure ypaBHEHMSI peakUWid, XapaKTEPHU3YIOIIUE KHCIOTHO-OCHOBHBIE
CBOMCTBA THJIPOKCHJIOB.

13. Yto Ha3bIBaeTCs SHEPrUei HOHU3AIMU, YHEPTHUEH CPOJCTBA K AIEKTPOHY?

14. Yto Takoe OTHOCUTEIIbHAS AIEKTPOOTPULIATEIIBHOCTh?

15. Kak u3MeHseTCs XapakTep OKCUJIOB B 3aBUCUMOCTH OT CTENEHU OKHUCJIEHUS
aneMeHTa’?

Tabmuna 2 — OpOuTasbHbIe PaIMYChl aTOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 1[0.159 Al 0.104 0.131
Be 0.014 1|0.,104 Si 0.090 0.107
B 0.011 10.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0.0078 10,052 0.049 Cl 0.066 0.072
@) 0,0068 (0,045 0,041 Ar 0,061 0,066
F 0,0060 [0,040 0,036

Ne 0,0054 (0,035 0,032

Ta6J'II/H_[a 3-— IloTeHiraabpl HOHU3AITUH AaTOMOB HCKOTOPLIX 3JICMCHTOB

3J’I€M€HT | 1,5B |2, 5B 9J’I€M€HT | 1,5B |2’ 5B

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

Tabmuna 4 — OTHOCHTEBHAS DJIEKTPOOTPUIIATENBHOCTH dieMeHTOB (0D0)

H-2,1




Li-1 Be-1,5 B-2 C-2,5 N-3,0 0-3,5 F-4,0
Na-0,9 Mg-1,2 |Al-15 |Si-1,8 P-2,1 S-2,5 CI-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-20 |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
Tabmuna 5 — CpoacTBO K 3JEKTPOHY HEKOTOPHIX aTOMOB

DJIEeMEHT E, »B DJIEeMEHT 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 NuepTHBIE Ta3bl 0

Keiic-3aganue mo teme Ne 3
«Xumunueckasi cBsi3b. CTpoeHHe NPOCTeHINX MOJIEKYJD)

Baganue 1. [Ina coequnenwmii I, HI, CrCls, PbO,
(H20)n, CH4
a) YKaXUTe TUIl XUMUUYECKOH CBSI3U B MOJIEKYJIaX;
0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAaJIEHTHON
cBsA3b10. OnpenenuTe BaJICHTHOCTD U CTENIEHb OKHUCIICHMUS],
B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSIMH MPOLIECCHI 00pa30BaHUs
MOJIEKYJI C HIOHHOM CBSI3bIO;
T) YKaXHUTE TUI THOPUIN3ALIUY YIJIepoia B MOJIEKYJIe MeTaHa U
n300pa3uTe reoMeTpUUIecKyro GopMy MOJIEKYJIIbl, YKaXKUTE BaJICHTHBIN yTroJl.
CdopmyampyiiTe, Kak BU/ CBSI3M BJIUsieT HA CBOIiCTBAa XMMHYeCKOro BelecrBa?

CamocrosiTeibHass padoTa 1o Teme

3aganue 1. A) Onpenenure TUIBI XUMUYECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOLINX
coenmuHeHuit: Sp; SiH4; CI-S=S-Cl; C2H4; BaO; N2

0) B COEIMHEHUSAX C MOHHOM CBS3bI0 N300pa3uTe MpoIecchl 00pa3oBaHUs HOHOB U3 aTOMOB
U cXeMy 00pa30BaHHsl HOHHOTO BEIIECTBA.

B) B COCIMHEHMAX C KOBAJIECHTHON CBA3BIO COCTaBbTE DJIEKTPOHHBIE CXEMbl 00pa3oBaHUs
MOJIEKYII.

I') HOKaKUTe, KakKhe opOnTaIi aTOMOB IPUHUMAIOT y4acTHe B 00pa30BaHUM CBSA3U?

n) Onpenenute NOJSAPHBIE M HENOJSPHBIE CBSA3M, G U T - CBSI3U, TUI TMOpUAM3ALUM
THOPHUIHBIX CBSI3CH.

k) Onpenenute BJIGHTHOCTb U CTETIEHb OKHUCIIEHUS 3JIEMEHTOB.



3ananmue 2. [Tokaxxute MexaHu3M oOpa30BaHMUS:

a) wona ruapokconus (HzO0)" m3 mona H' u monexynsl H2O, ykakurte BaJe€HTHOCTH M
CTETICHh OKUCJICHHS aToMa Kuciopoja. M300pa3ute cxemy nepeKphIBaHHs aTOMHBIX OpOUTasIeh
B MOHE THAPOKCOHHUS.

6) mona [Be(OH)s]> u3 monexyn 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) Omnpenmenute 3JIEMEHTBI, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIC  DJIEKTPOHHBIC
KOH(UTYpaIMK BaJICHTHBIX 3JIEKTPOHOB;

6) Harummre ¢popmyity MOIEKyIbl, 00pa30BaHHOM aTOMaMH 3THX 3JIEMEHTOB.

B) OmpenenuTe TUI XUMHUYECKOW CBSI3U B ATOM MOJIEKYJE, COCTaBbTE €€ JIJIEKTPOHHYIO
dbopMyny u U300pa3uTe cxemy MepeKphIBaHMs aTOMHBIX OpOUTasIeH.

r) YKaXUTE THIT MOJIEKYJIBI.

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

BasneHTHBIC 2JIEKTPOHBI PACIIPEICITUTE IO OPOUTAIISIM.

Onpenenute BO3MOXHBIC BAICHTHOCTH U CTCTICHH OKUCIICHHS 9TUX JJICMEHTOB.

OO®bsicHHTE, ITOYEeMY BBICIIIAs CTEIICHb OKHMCIICHUSI aTOMOB (hTOpa, a30Ta, )Kelle3a M HUKEIIS
HE COOTBETCTBYET HOMEPY TPYIIIBI?

3aganue 5. J[aHbI SNEKTPOHHBIE KOH(PUIYypallMud BaJCHTHBIX SJEKTPOHOB XMMHUYECKUX
AIIEMEHTOB:

...68, ...3s%pt, ... 55%5p°, ... 4s24p*, ... 3d°4s?

a) Omnpenenute SIEMEHTBHI, KOTOPBHIM  COOTBETCTBYIOT  JaHHBIE  DJIEKTPOHHBIE
KOH(UTYpaIK BaJICHTHBIX 3JIEKTPOHOB;

06) CocTaBbTe AIEKTPOHHBIE (DOPMYIIBI ATOMOB, PACHPEICTUTE MIEKTPOHBI IO OPOUTAIISM,
OTIPE/ICITUTE BO3MOKHBIC BAJICHTHOCTH M CTEIICHU OKHCIICHUSI.

B) CoctaBbTe (POPMYIBI OKCHUIOB M THAPOKCHIOB, HA30BUTE HX, YKAKUTE THIIBI CBS3CH
MEXJIy aTOMaMH B MOJICKYJIax.

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
MOpsIIKe YOBIBAHUS TOJIIPHOCTH CBS3H. Y KOKUTE, B MOJIEKYJIE KAKOTO COSTUHEHHS UMEET MECTO
sp — rubpuamsanus. CocTaBbTe DJJIEKTPOHHYIO (OPMYITy O3TOW MOJIEKYJbI, H300pa3uTe
MEePEeKPhIBAHUE ATOMHBIX OpOUTAJIeH B MOJIEKYJIE, YKAXKUTE THUIT MOJICKYIIBIL.

KontpouabHbie Bonpocs! o TeMe 3. XuMu4ecKas CBi3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBA3U?

2. KakoB mexanm3m KoBajieHTHOU cBsa3u? Urto Ttakoe mmHa cBa3u? OT yero
3aBUCHUT JuHA cBsizu? [lodyemy mpu 0Opa3oBaHWM CBSI3M BBIACISICTCS SHEPTHS?
Kak 3aBUCHUT NPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?



3. 3a cueT Kakoil XMMHYECKON CBS3U 00pa3yroTcs Moisekynsl Bry, HBr, CO,, CO?
OtBer MoTuBupyiTe. COCTaBbTE€ CXEMbl OOPA30BaHMSI XUMHUYECKOW CBS3M B
COEIMHEHMSIX C KOBAJIEHTHOM CBSI3BIO.

4. O0bscHUTE TOHOPHO-AKLIETITOPHBIM MEXaHNU3M KOBAJEHTHOH CBSI3U Ha MpUMEpE
obpaszoBanus noHa ruapokconus [HzO]".

5. UYro Takoe noHHas cBs3b? Kakumu cBoilcTBaMHM 00Jaal0T COEIUHEHUS C
MOHHBIM THUIIOM CBSI3U?

6. B 4éM oTIINYMS KOBAJIGHTHON U HOHHOM CBS3€i1?

7. Beimummre U3 NpeioKEHHOTO psijia BemecTB noHHbIe coenuuenus: CoHy, Cas,
O; Mg, Na;S, BaCl,. CocraBbTe cxembl 00pa30oBaHMsI HOHHOU CBSI3H.

8. Ilouemy B rajioreHuax MIEIOYHBIX METAIJIOB (POPMHUPYETCSI HOHHAS CBSI3b?

9. B 4yem CXOICTBO M OTIMYME BOJOPOJHOM CBSI3M OT APYyrux ceasen? Otser

motuBupyiiTe Ha npumepax: NHz u (NH3),, HF u (HF),, H.0O u [H30] ;.
10. MoXHO aM cyuTaTh, YTO BOJOPOJHAs CBs3b OOpa3yeTcs IO JOHOPHO-
aKIEenTOPHOMY MeXaHu3My? OTBET MOTUBHPYMTE.

Keiic-3aganmne nmo reme Ne 4
«PacTBOpBI: pacyeTHBIN MPAKTUKY M)

ChopmynupyiiTe cjeaymomue MNOHATHA, MpeAcTaBbTe  (POPMYJbHbIE
BbIPAYKEHHUA:
MaccoBas 70151 paCTBOPEHHOI'O BEIIECTBA, MOJISIPHAS KOHIIEHTPAIUs, MOJISIpHast
KOHIICHTpAIMsl JKBUBAJICHTOB, MOJSJIbHAs KOHIIGHTpalMs, TUTP pPacTBoOpa,
IJIOTHOCTh PacTBOPA, apeoMeTp (Ha3HAUYCHUE), KPUCTATUIOTHUIPAT.
3aganme. 1.M3yunre TeopeTudeCcKil MaTepuai no JaHHOW TEME.

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

AnekcangpoBa, J.A. Tumodeera M.1O., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIAEHTOB I10 XUMWU: yuebHO-
MeToaudeckoe mocobue/ I.A. Anekcanapona, U.I0. TumodeeBa - KpacHonap:
KyoI'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 |.J

U.pdf

IIpumep. BeiuncauTe: a) MacCoByIO JI0JIF0 BellecTBa (®) B MPOIEHTax; 0)
MOJISIDHYIO ~KOHILEHTpAIMI0O pacTBOpa C; B) MOJSPHYIO KOHIEHTPALHUIO
HKBUBAJIEHTOB Cys; T) TUTP pacTBOpa opTo(ochopHO KUCIOTHI, MOTYYEHHOTO MPH
pactBopeHnu 18 r kucnotel B 282 cM® BOJBI, €CIIM IIOTHOCTh PACTBOpa paBHA
1,031 /M.

PenreHue: a) WIOTHOCT, BOABI paBHa lr/cM®, mosTomy Macca BOJIbI
o0bemom 282 cm® paBra 282 1, Toraa mMacca Mmoyjy4eHHOro pacTBopa: 18 + 282 =
300 r u, cnenoBaTeNbHO,


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

@%(B) = MB) g v % = 6%

M, (B)

0) HaxoauM Maccy 1J1 KMCIIOTHI:
M(xucaotel) = p-V =1,031 - 1000 = 10311
Brruncisiem maccy KucioThl, conepxkameiics B 103 1r pactBopa:
M(xkuciomor) = M( pacmeopa) - @

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

MonsipHyI0 KOHIICHTPAIIMIO PacTBOpa HAXOIUM JIEJIEHUEM MacChl KHUCIOTHI,
cojaepykamieiics B 111 pactBopa Ha MoJsapHY0 Maccy H3POs (98 1/ Monb):

¢ =6 1,86/98 =0,63 moas/n umm 0,63 M;

B) Haxo[uM  MOJISIPHYIO  KOHIIEHTpAIlMI0O  SKBUBAJEHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MosipHas Macca SKBHUBAJICHTOB
KUCIOTHI paBHA: M, ;(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0JIb, TO Coxs
=61,86/32,66 = 1,89 H nam 1,89 Moab/m.

I') HaXOJMM TUTP pacTBopa: Tak Kak B 11 pactBopa coaepxutcs 61,86 T
kucaoTel, To T = 61,86/1000 = 0,06186 r/cm?.

Omnbit. IlpurorosiieHue pacTBopa XJOPHAA HATPUA C  33JaHHOM
MAacCOBO [10J1ei

PeakTHBBI: KPUCTATMYECKUN XJIOPU HATPUSl, AUCTHUIIIMPOBAHHAS BOJIA.

Boinosinenue padornl. 1. PaccuuraiiTe mMacchl XJjopujaa Hatpus U 00beEM
BOJIbI, HEOOXOauUMBbIE Jisi mpuroToBiaeHus 150 r pacTBopa ¢ MaccoBoil poJiei
NaCl, pasnoti 0,05.

2. Ha TexnHoxummueckux Becax (¢ TouHocThio 0,02 T) ompemenure Maccy
OrOKCa M B3BEChTE€ B HEM HAWJIEHHYIO 10 pacyeTy Maccy XJopujaa HaTpus (npu
B3BEIIMBAHUU HEOOJBIINX HABECOK HUCIIOJIb3YHTE YaCOBOE CTEKIIO).

3. OTMmepbTe LMIMHAPOM HEOOXOOUMBIA O0BEM IUCTHIIMPOBAHHOW BOJIBI.
HaBecky conu nepeHecute B crakaHduK eMKocThio 200 mi. Bo nzbexxanue norepnb
cojiu 0OMOMTEe OIOKC U3 MPOMBIBAJIKK HAJ CTakaHOM Boaoi. OcTaBiIyroCs BOIY B
LWIMHAPE MEPENEHTe B CTaKaH MO CTEKIIHHOM najoyke. PacTtBop mepemernante
JI0 TIOJIHOT'O PACTBOPEHHUSI KPUCTAJIIOB COJIU.

4. W3MeppTe TIUJIOTHOCTH IIPUTOTOBIIEHHOTO PAacTBOpa apeomMempom B
UMWJIMHAPE, B KOTOPBIM MepeHecuTe ucciaeayemblid pactBop. C 3TOH 1eJbl0 B
LUWJIMHJP, 3al0JIHEHHBIM, TPUMEPHO HA Y4 UCCIEAYEMBIM PACTBOPOM, OCTOPOKHO
NOTPY3UTE aPEOMETP, HE BBIMYCKasi €ro U3 pyK A0 TeX MOp, NOKa He yOeauTecCh,
YTO apeOMETP IJIaBaET.

ApeoMeTp NOJDKEH HAaXOIUThCA B LIEHTPE LMJIMHAPA U HU B KOEM CIIy4yae He
KacaTbCsl CTEHOK WJIM ObITh ONM3KO K HHMM, TaK KaK M3-3a MEHHMCKAa MOKa3aHUs
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, YTOOBI apeoMeTp Kacajcs [JHa
nunHApa. OTcYeT Npou3BEAUTE MO JEIEHUSAM IIKaJIbl apeoMeTpa, Ha YpPOBHE
BEPXHETO Kpasi MEHUCKA JKUJIKOCTH.



5. Tlo cootBercTBylOIIECH TabMUIlE CIPABOYHUKA HAWIUTE KOHIEHTPALUIO
pactBopa. Ecinu B Tabmuue HeT mudpbl, TOYHO OTBEYAIOIIEH OTCUETY MO IIKaye
apeoMeTpa, TO  KOHICHTPAallMIO  pPAacCTBOPEHHOIO  BEIIECTBA  BBIYMCIIUTE
UHmMepnoIuposanuem 1o IByM OV KalIIuM BEITMUYNHAM.

Takasg MHTEPHOIALMSA MOKET NPHUMEHATHCS TOJIBKO B TOM Ciydae, KOIza
pPacTBOPHI HE OUYEHb KOHLICHTPUPOBAHHBIE.

JUis o4eHb KOHLEHTPHUPOBAHHBIX PAcCTBOPOB CIEAYEeT IMOJb30BaThCs Oolee
noIpOOHBIMU TAOIUIIAMH, C MEHBIIIMMH UHTEPBAJIaMU B 3HAYCHUSIX TUIOTHOCTH.

3anuce AaHHBIX ombiTa. 1. Bce pacuersl M pe3yiabTaTbl B3BELUIMBAHMS
3allMIINTE B JTAOOPATOpHBIN XypHal. 2. BbraucauTe MOISIPHOCTH U MOJISIPHYIO
KOHLEHTPALUIO YKBUBAJIEHTOB (HOPMaJIbHOCTH) ITOJIy4EHHOIO PacTBOPA.

Tab6muua — [1I0THOCTH PACTBOPOB XJIOPHAA HATPHUS PasINdHON KoHueHTpanuy mpu 15 °C, r/em’

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

KontpoabHbie Bonpocskl mo Teme Ne 4 PacTBopbl. CriocoObl
BbIPA:KEHHSI COCTABA PACTBOPOB

. Kakne cucremMpl Ha3bIBalOTCS pacTBOPAMM?

. UTO 03HAYAIOT MOHATHS: HACATBHBIN PACTBOP, PEATILHBIN PACTBOP?

. Uro Takoe «xpucramorugpam?

. UTO Tako€e HaCBIIIEHHBIN pacTBOP, HEHACHIIEHHBIN, ITEPECHIICHHBIN?

. Kakue pactBopbl Ha3bIBatOTCsl pa30aBIE€HHBIMHU, KOHIIEHTPUPOBAHHBIMU?
. UTO moka3bIBaeT MaccoBas J10J1s1 PACTBOPEHHOTO BellecTBa?

. UTo nmoka3bIBaeT MOJISIpHAsI KOHIIEHTPALUs pACTBOPEHHOI'O BEIIECTBA?

. UTo nmoka3bIBaeT MOJISIPHAST KOHLIEHTPALUsl SKBUBAJIEHTOB?

. UTo nmoka3bIBaeT MOJISUIbHASI KOHLIEHTpaLHs?

0. YUto moka3bIBaeT TUTP pacTBopa’?

— O 001N D AN WD —

KontpoabHbie Bonpocskl mo Teme Ne 4 Jlucconuanus Boabl.
BoaopoaHblii mokasareb, ero onpeaejaeHue

1. TunpokcuibHBIA TIOKa3aTedb BOABI paBeH 9. Kakyro peakuuio cpeapl uMeer
Bojga?



2. KoHLeHTpayss HOHOB BOAOpoAa B pacteope pasHa 9,610 mons/nm3. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBopa?

3. KoHIeHTpalus THIPOKCHI-HOHOB B pacTBope paBHa 6-1071° mons/nm3. Uemy
PaBEH BOJOPOAHBIN MTOKa3aTellb pacTBOpa?

4. Kakasi KOHIIEHTpaIus HOHOB BOJIOPOJia B pacTBope, eciiu PH pasen 3.25?

5. KakoBO yCTpOMCTBO M NPHUHIMI JECUCTBUS HWHIAMKATOPHBIX JJEKTPOAOB H
AIIEKTPOJOB CPABHEHUS?

6. B uem cytb pH-mMeTpuueckoro Meroga OnpeneseHus BEIMYUHBI BOJAOPOIHOTO
nokaszaresns?

7. YUemy paBHa koHreHtpamus nonoB H* u OH B pactBope, pH xoToporo pasex
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

Keiic-3aganmne no reme Ne 4
«PacTBOPBI 3JIEKTPOJIUTOB
OmnbIT 1. Xapakrep guccounauuu ruAporcuaos. Ilosayuyenue ruapoxkcuaa
MAarHusi

PeakTuBbI: pacTBOp XJlopHujaa Maraus | H., pacTBOp TMApPOKCHIA HATpus 1
H., PAaCTBOP COJISTHOM KUCHOTHI | H.

BoinoJsinenue onbiTa. B ABe mpobupku BHecuTe 1o 5-6 karesnb 1 H pacTBopa
XJIOpUJa Maruusg u 100aBbTe€ B KOXKIYIO MO 5-6 Kamenb 1H. pacTBOpa ruApoKCUia
HaTpHSL.

B nepByto npoOupky k ocaaky nooassTe 8-10 kanens 1 H pacTBopa COJIIHOM
KHUCJIOTHI, a B Apyryto 8-10 kanens 1 H pacTBOpa ruJipokcuia HaTpusl.

3aganue. 3aNUCh JAHHBIX ONBITA

1) Kakue mnpusnaku peakuuii Bbl HaOmomaere? B kakom ciydae
HaOJI0aeTCsl paCTBOPEHUE OcaaKa?

2) Hanumure MosieKyJIsipHbIE 1 HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIUU:

MOJYYEHHS TUAPOKCUIA MArHuUs;

TUJIPOKCUIA MATHUS C COJITHOM KUCJIOTOM,

TUAPOKCHJIA MAaTHUSI C TUAPOKCUIOM HATPHUSL.

Kakas peakuus He npoTekaer?

3) KakoB xapakrep auccolMalMy THAPOKCHIA MarHus? 3anuumTe
ypaBHEHUE AUCCOLMALINY THUAPOKCUIA MATHUSL.

Omnpbit 2. ITosiy4yeHne U CBOICTBA THAPOKCHIA INHKA
Boinosinenue omnbiTta. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTtBopa cynb(dara MUHKA U J100aBbTE B KaXKIYIO0 MO 2 Kalid 2 H pacTBOpa
THIPOKCHIA HATPHUSA IO MOMEHTa 0Opa3oBaHHUsS ocanka. B mepByro mpoOHpKYy K
OCalKy a00aBbT€ IO KaIusiIM 2 H PacTBOP XJIOPOBOIOPOJHOW KHCIOTHI JIO
pPacTBOPEHHUSI 0CAJIKA, a B IPYTYIO0 — U30BITOK 2 H PacTBOpa THAPOKCUIA HATPHS J0
MOJTHOTO PAaCTBOPEHUS OCAKA.



3aganue. 3anuch JaHHBIX ONbITA.
1) Kakue npusHaku peakiuii Bel Habmomnaere?
2) Hammummmre MosieKyIsspHbIE 1 HOHHO-MOJICKYJISIPHBIC YPAaBHEHHUS PEAKIIUA.
3) KakoB xapaktep auccoIaIiuy rUAPOKCH 1A IIMHKA? 3anuIIuTe ypaBHEHUE
JIACCOLMAIMY TUAPOKCUA [IUHKA.
OneIT 3. Biausinue coJM ¢J1a00ii KHCJI0THI HA JUCCOIUAIHIO DTOH KHCJIOThI

BoinosiHenue onbiTa. B nBe mpoOupku BHecuTe mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OJHY KaIlIO
WHJMKATOpa METHJIOBOTO opaHxeBoro. OaHy mpoOUpKY C YKCYCHOM KHUCIOTOM
OCTaBbTE€ B KA4E€CTBE KOHTPOJIBHOW, a B JIPyTryr0 BHECUTE 3-4 MUKpOILIIATEIS
KpPHUCTAJUIOB alleTaTa HaTpUs U MEepEeMEIIaiTe PACTBOP CTEKISIHHON NaJIOYKOM.

3aganme. 3anuch JaHHLIX ONBITA.

1)Kakue npusnaku peakuuid Bel HaOmonaere?

2)Hanumure MOJIEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOABI O BIUSHUU COJIM CIA00OM KHCJIOTHI Ha

JCCOLIMALINIO STOW KUCIIOTHI.
OnbiT 4. Bausinue o4 ¢J1adoro 0CHOBAHUS HA JUCCOLUALMIO 3TOT0
OCHOBaHUS

Boinosinenue ombiTa. B nBe mpoOupku BHecute mo 5-7 kamenb 0,1 H
pacTBopa aMMmuaka. B kaxayro mpoOupky npuOaBbTe OJHY KaIlll0 pacTBOpa
uHaukaropa denondranenHa. OgHy TpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTABHTE B
KaueCcTBE KOHTPOJIBHOW, a B JApYryro Ao0aBbTe 3-4 MHKpOILINATENs] KPUCTAIIOB
XJIOpUJa aMMOHMS ¥ IEPEMEIIANTE PACTBOP CTEKIISIHHOM MAI0YKOM.

3aganue. 3anuchb JaHHBIX ONBITA.

1) Kakue npuznaku peakuuii Bel Habmonaere?

2) Hanummre MOJEKyJIsIpHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI PEAKIIUA.

3) CdopmyaupyiiTe BBIBOJBI O BIMSHUM COJM CJ1a0OTO OCHOBAaHHUS Ha
JUCCOLIMALIIO TOTO OCHOBAHUS.

KounrpouabHbie Bonpocsl mo Teme Ne 4 PacTBOpBI 3JIEKTPOJIUTOB, HX CBOMCTBA

1. Kakwue BeniectBa Ha3bIBAKOTCA JIEKTPOIUTAMHU, HEAJIEKTPOJIATAMU?

2. Yto Takoe «uoH»?

3. aiiTe onpezesieHne KUCIOTaM, OCHOBAaHUAM U aM(QOTEPHBIM JIEKTPOJIUTAM C
Touku 3peHust TIO/I.

4. Kakoii mpoliecc Ha3bIBA€TCSl AUCCOIUALIACH?

5. UTo nmoka3bIBaeT CTENEHb JICKTPOJTUTHUSCKON JUCCOIMAIIUM?

6. Kakue (hakTopsl BIUSIOT HA CTETICHB DJICKTPOTUTHUECKOM TUCCOIHAITIH?

7. UTO mOKa3bIBAET KOHCTAHTA AIEKTPOJIUTHUECKON Trcconranun’?

8. Ot xakux (PaKTOPOB 3aBUCUT KOHCTAHTA DJICKTPOJTUTHUESCKON JTUCCOTHAITIH?



9. [IpuBenuTe ypaBHEHHE 3aKOHA pa3daBieHuss OcTBaIbaA.

10. Kak guccoumupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBeauTe NpUMepHI.

11. Yemy paBen pOH 0,00011 pacTBOpa yKCYyCHOM KHCIIOTHI, €CIIU CTENIEHb
nuccoruanuu pasHa 10%?

12. Yemy paBen pH 0,01 1 pactBopa NH4sOH, cunras crenens aucconuanuu
pasnoii 0,17

Keiic-3ananue no teme Ne 4 «KommiekcoodOpa3zoBanue B BOJHBIX
pacTBopax»
OnpiT. [TosryyeHue U UcCIe0BAHNE KOMILJIEKCHOTO COeIMHEHH A
cyiab(para Terpaammunomenn (1)

PeakTuBbl: pacTBOp cyibdara Meanu 1 H., pacTBOp xyopuaa Oapus 1 H.,
0JIOBO METAJNINYECKOE, KOHLIEHTPUPOBAHHBIN pacTBOpP aMMHUAKa
[Tomectute B 2 mpoOupku mo 10 kamenbp pactBopa cyibdara mMeau u

n00aBbTE B OJHY M3 HHUX 2 KAl XJjopujaa Oapus, BO BTOPYIO — BHECHUTE
KYCOUYEK I'paHyJMPOBAHHOIO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHUWE MEIH: JJIsl 3TOr0 BO3BMHUTE B JBE
npoOupku 1o 5-6 kamensb cyiabdaTta Mmeau u 100aBbTe U3OBITOK 25 % pacTBOpa
aMMHaKa J0 MOJHOTO pacTBOPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

B npoOupku ¢ KOMIUIEKCHOW COJIbIO J0OOABbTE: B OJHY M3 HHUX 2 KaIliu
xjopuja 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

3ajanue. 3anuCh JaHHBIX ONbITA.

1) Kakue uamenenus B mpooupkax B xojie onbiTa Bel HaOmomaeTe?

2) CocTaBbT€ YpaBHEHUS OCYIIECTBUBIINXCS PEAKIUN MEXKY BEIIECTBAMMU:

cynbhaToM MeU U XJIOpHUAOM Oapus,

cynb(}aToM MeIU U OJIOBOM,

cynbdatoM Mead U aMMHAKOM C OOpa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cysb($aToM TETpaMMHHMEIN U XJIOPUAOM Oapusi,

CyJib(aToM TETPAMMHHMEIU U OJIOBOM.

3) Kakas u3 BblllIeyKa3aHHbBIX peakiuil He npotekaer? [louemy?

4) OObsicHUTE, B 4YE€M pa3IMuMsi B XUMHYECKUX CBOMCTBaxX IPOCTON U
KOMILJIEKCHOM COJINn?

5) aiite mogHyH XapaKTepUCTHKY KOMIUIEKCHOTO COCIUHCHUS, yKa3aB —
BHYTPEHHIOIO ¥ BHEUIHIOIO cdepbl, KOMIUIEKCOOOpa3oBaTeib, JHUTaHIBb,
KOOPJAMHALMOHHOE YUCJIO.

6) YuuThIBas, 4YTO JaHHBIC [0 MOJSPHOHN 3JIEKTPOINPOBOIHOCTH PacTBOPA
KOMILJIEKCHOTO COEIMHEHMS! YKa3bIBaIOT HA JUCCOLMAIMIO €ro Ha 2 HOHA,
HAIUIIUTE €r0 YPAaBHEHUE ICKTPOJIUTHUECKON JUCCOIUALIUH.

7) Ha ocHOBaHMM TIPOBEJCHHBIX OIBITOB CHOPMYIUPYHTE BHIBOJ: KaKHE
WOHBI KOMIUIEKCHOTO COEIWHCHHSI — BHYTPEHHEW WM BHEIIHEW CQepbhl MOTYT
BCTyNaTh B PeaklUd HOHHOTO oOMeHa?



KonTtposabnbie Bonpocskl o Teme Ne 4 KomniiekcooopasoBaHue
B BOJHBIX PacTBOpax
1. Kakue coenHeHMs HA3bIBAIOTCSI KOMIUIEKCHBIMU ?
2. YKaxuTe KOMIUIEKCOOOpa3oBaTelb, OMPENEIUTE €ro CTENEeHb OKHUCICHUS U
KOOpJAUHAIIMOHHOE YK CIIo B KoMIuiekcHOM coeaunennn: Ks[Fe(CN)g.
3. Kakoe ctpoenue umeeT BHYTpEHHsA c(pepa KOMILIEKCHOTO COEAMHEHUSI.
4. YTo nokaspIBacT KOOPAMHAIMOHHOE YMCIIO KOMILJIEKCOOOpazoBarens?
5. Ot KaKHX (dakTopoB 3aBUCHT KOOPAMHALIMOHHOE YUCIIO
KOMITJIEKCOOOpazoBares?
6. Onpenenute 3apsy kommekcHoro uona [Al*®Fg] u coctasbre aBe (GopMyIIEI
KOMIUIEKCHBIX COSIMHEHUN C TaHHBIM HOHOM.
7. Kak quccoumupyroT KOMIUIEKCHBIE COEAUHECHUS ?
8. Uto xapakrepru3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA?
9. Hamumure ypaBuenue muccormanuu coenuneHust K[SbClg] u Beipaxkenue
KOHCTAHTbI HECTOMKOCTH KOMILJIEKCHOTO HOHA.

10. AgOH - ruapokcun, KOTOpBIM HE cymiecTByeT. Mcxoas w3 cTpoeHHs
KOMILIEKCHOTO  THJPOKCH]IA [Ag(NH3),]JOH o00BsicHuTe ero OOJIBIIYIO
YCTOMYUBOCTb.

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

OnpiT. TUNBI rHAPOIM3A costel

PeakTuBbl: pacTBop cynbdata amomunus 0,5 H., pacTBOp XJopuaa HaTpUs
0,5 H., KpUCTAITMYECKUN CYIb(UT HATPHsl, KPUCTAJUIMUECKUI KapOOHAT HATpus,
JTUCTUIIMPOBaHHAs BOJA.

CHayayia MpUTOTOBBTE PACTBOPHI KapOOHaTa U Cyjib(pUTa HATPUS, AJS YEro
BHEeCHUTe MO | mmartento coieid B OTAETbHBbIE MPOOMPKH H 100aBbTe S5 MII
JUCTUJUTMPOBAHHOW BOJIbI, TIIATEIBHO BCTPSIXHUTE.

B 5 npo6upoxk Hanetite o 10 kanens: B 1-10 - TUCTUUTMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyibdaTa aTIOMUHMS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIOpua HaTpus, B 5-10 — 5 Karelb KapOoHaTa HATpUsSL U 5 Kamelns cylbdara
amoMuHusl. B Kaxayro TpoOUPKY TOJOXKHUTh TIO KYCOYKY YHHBEPCAILHOU
WH/IMKAaTOPHOM Oymarmu.

3aganuda. 3anuch JAaHHBIX OIBITA.

1) CpaBHuTe OKpacKy Oymard B pacTBOpax COJICH C € OKpacKoW Ha IIKaJe
3HaueHui pH. [10 "3MEHEHUIO OKPACKH CHIEJIalTEe BBIBOJL O PEAKIIMU CPELIBI B PACTBOPE
Ka)XJI0M COJIH.

2) Kakue nameHeHus Haboaar0Test B 5-i mpodupke? Kakoe BelecTBO BhINAjo B
BHUJIE OCAJIKa, U KAKOE€ BBIJEIMIIOCH B BUJIE ITy3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHUS peaklMii B MOJIEKYISIPHOM M MOHHO-MOJIEKYJIIPHOM
BUJIE:

THJIPOJIN3a CyJIbGhaT alFOMUHHUS,

THIPOJIN3a CYIh(MUTA HATPHUS,

THIPOJIN3a XJIOPUAA HATPHS,

00pa30BaHUs U THAPOJIN3a KapOOHATa aTFOMUHHUSL.



Kaxkas peakis He mpoTekaeT?
4) 3amosHUTE TAOJIMUILY, YKa3aB CBEICHUS O TUIAX THAPOIIH3a

Coib 0Opa3oBaHHAs [Tpumep pH Oxpacka
conu YHHUBEpC.
WH]IVK.

CuibHbIM OcHOBaHueM | Cna0oi KHCI0TOM
CnabeM ocHoBaHreM | CHILHOM KMCIIOTOM
CnaObIM OCHOBaHHEM Caboii KUCIIOTOM

CunbHbM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KonTpoabHbie Bonpocskl mo teme Ne S I'maposaus coJiei

1. Hanummre MONEKYyJISApHbIE U HOHHO-MOJICKYJISPHBIE YpaBHEHUS pEaKIui
TUIPOJIN3a COJIeH: KapOoHaTa HAaTpusl, XJIOpUJIa MarHusl, CHJIMKAaTa KaJusl.

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

3. Kak B3anMOCBsI3aHbl KOHCTAHTA U CTEIICHb TUAPOJIN3a?

4. Bonnble pacTBOphI Kakux u3 npuBeaeHHbIX coneir: Na,COsz; NaNO,; BasS;
ZnCl; wumeror pH >7 ? OTBeT moareepauTe.

5. Boanbie pactBophl Kakux coseii: CuBry; Pb(NOs)2; Mg(NOs)2; NH4Cl umeror
pH<7 ? OtBer noarBepaure.

6. Kakyro cpeny umerot BoHbIe pacTBopbl coieit: NagPOs; NHiNO3; AlCI5?
7.Hamumure MOJEKYIsIpHBIE W HMOHHO-MOJICKYJISIPHBIE YpPaBHEHUS pPeaKIuit
rupoin3a cojiei: cynbduaa 6apusi, pocdara HATpUsl, HUTPATA CBUHIIA.

8. Kak Bnusier yBenuueHne TeMriepaTypbl pacTBOpa Ha CTETIEHb TUApoIn3a’?

9.Kak cmectuTcs paBHOBECHE PEAKIIMU THUAPOJW3a COJIM aleTaTa HATpUs IpH

T00aBICHUH XJIOPOBOJAOPOIHON KUCTIOTHI K €€ pacTBOPY?
10.IToueMy mpu cMeUmIMBaHUU PAcTBOPOB Cyib(oaa HaTpus u xyopuaa xpoma (111)
obpazyercs runpokcu xpoma (11)?

KecrkocTh BOAbI
Enununeld u3mepenust xectkoctu (K) Bomel B cucreme CU  sBisiercst MousipHas
KOHIIEHTparms SKBHBaNeHTOB (Coxs) B pacuere Ha 1 M° pacTBopa.  Pa3MepHOCTB JKECTKOCTH
[MOTB KB/M®] WM YHCIIEHHO paBHas eif BEIMUMHA C MPUHATOH Pa3MEPHOCTHIO B XUMHH [MMOJIb
KB/IM°]; TIOCTIEHSAS ABMANACH OCHOBOI M3MEpPEHHs KECTKOCTH Bobl B Poccun 10 2005 roza.

HoBas enununa mamepeHus >xecTkocTH Bojbl B Poccum — 310 rpanyc xectkoctu (°XK).
OmuH Tpazyc xecTkocTH pased 20,04 mr Ca?* wmm 12,15 mr Mg?* B 1 1m® Bogsl, T. €. uncieHHo
IpalyC JKEeCTKOCTH COOTBETCTBYET 1 MMOIb 9K6/IM°.

[lo 3HaueHwro OOMIEH IKECTKOCTH TPUPOIHBIX BOJ YCTAHOBJIEHA CIEAyIOIIas
KJaccuukanus:

° < 1,5 MMOJIb 9k6/IM° — Masas )KeCTKOCTb,

°% =1,5— 3,0 MMoIb 2x6/ IM° — cpenHss,



°% = 3,0 — 6,0 MMOJIb 2x6/ IM° — TOBBIIICHHAS,
° = 6,0 — 12,0 MMoIIb 5k6/ IM° — BBICOKaA,

oK > 12 MMOJIb 9x8/ IM® — OYeHb BBICOKAS JKECTKOCTb.

Ob6mas xecTkocTh (“XKoguw) M BpeMeHHas KEeCTKOCTb BOAbI (XKep) ONMpenesnstoTcss myTem
TUTPOBAHUS TIPOOBI BOJBI PACTBOPAMH TOYHO WU3BECTHON KOHIEHTpaIu, a mocTossHHAS (HKnocr)
PacCUUTHIBACTCS IO PA3HULIE MEXKTY OOIIEH 1 BpEeMEHHOM KECTKOCTHIO

Kmocr = XK — XKap.

Meron ompeneneHus OOLIEH JKECTKOCTH OCHOBaH Ha 00pa30oBaHMM IIPOYHOTO
KOMIUIEKCHOTO coefuHeHuss TpwioHa b wumm  komiuiekcona |l (aBynartpueBass cousib
STHJICHAUAMUHTETPAayKCYCHON KucnoTsl — 9JITA)

HOOC - CH:2 CHz - COONa
AN /

N—-CH2-CH2—-N

NaOOC —CH: CH2 - COOH

Komnnexcon |

¢ moHamu Kaneiusa Ca?" u marans Mg?* (XenaTHOTO MeTaJIKOMILIEKca) B IenouHoi cpene (PH
= 10).

Pucynok — IIpocTtpancTBeHHOE
CTPOCHHME KOMIIJICKCOHATA



Cpena co3maercsi myTeM J00aBJICHHS aMMHUAYyHOTO OyQepHOro pacTtBopa
NH,OH + NH4ClI. [Tpu peakiuy noHbI BOAOPOAa 3aMEIIAIOTCS Ha MOHBI KaJIbIUS U
MarHusl.

NHaukaTopoM CIIyKUT OOBIYHO XpoMoOreH 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 THTPOBaHMU
KOMIUIEKCHl METa/VIOB € HWHIAUKATOPOM pa3pylialoTca W o0pas3yroTcs Ooliee
MpOYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (pu pH=10).

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

BunHO-KpacHbIit Tonyooii

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

BunHo-KpacHbIi Tomy6oii

B 5>KkBUBaJICHTHOM TOYKE BUHHO-KpPAaCHas OKpacka pacTBOpa CMEHSAETCS
roJiyooi BCEACTBUE HAKOTIJICHUSI aHUOHOB UHIMKATOPA.

HeoOxonumyro aiis  ompezesneHUss aMMOHUMHYIO OydepHyro cmech
MPUTOTaBIMBAIOT B MepHOW koyioe BMecTuMocThio 1000 mui, cmemmBas 100 mi
pactBopa xjopuna ammoHus ¢ maccoBoit nosieit NH4Cl 20 % co 100 M pacTBOpa
amMmmMuaka ¢ wmaccoBoir qoneir  NHs 20 % wu npoBoas oOBeM cMecu
JTUCTUJUTUPOBAHHON BOAON 10 MeTKH. OOBIYHO MPUPOIHYIO Boxy TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa |ll. PacTtBop mnpuroraBnuMBarOT M3 TOYHOW HABECKU
XUMUYECKA YHUCTOTO TIpemapara, y4uThiBas, 4To ¢dopmyina komruiekcoHna I
NayC1oH1408N22H,0, a monsipHasi Macca SKBHBAJIECHTOB €ro B JaHHOW pEaKIUH
paBHa MOJIOBUHE MOJIApHOM Macchl (Z = 2). MHorma KOHIEHTpalMI pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaioT mno 0,05 H pactBopy cyinbdara MarHus
MgSQO,-7H,0, mpurotoneHHoMy u3 (prkcanasa (UM MO XJIOPUAY KATbIIHS).

Keiic-3apanue mo teme Ne 4
«Omnpenenenue o0me KeCTKOCTH BOAbI KOMILIEKCOHOMETPUYECKUM
TUTPOBAHUEM»



OO0opy10BaHHe U PeAKTHBbI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 mJl, yKperuieHHasi B mTatuBe; GpapopoBblii CTaKaHYUK /JIs CIIUBA;
pactBop komiuiekcoHa lll; 6ydepHsbIii pacTBOp; XpOMOIreH YEpHBIN CIIeIHaTbHBIHN
ET-00 (uaaukaTop).

Buvinonnenue ananuza. llpexne, dem BOCIIONB30BATHCS OIOPETKOM, €€
BBIMOITE, MOOWBAsCh, YTOOBI KUAKOCTh CTEKJIAa CO CTCHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OMOJIOCHUTE PabOyuM pacTBOPOM,
KOTOpBIM Oynere TUTpoBarh (pactBopoM komruiekcoHa Il1). C moMoisio BOpOHKH
OIOPETKY HAIlOJIHUTE PACTBOPOM BBIILIE HYJIEBOTO JEJIEHUS, 3alI0JHUTE OTTAHYTYIO
TPYOKy («HOCHK»), ciens, 9ToObl B HEil He ocTaBaioch Bosayxa. Ilocme storo
00s13aTebHO yOepUTEe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJEBOE JeieHue (1o
HIDKHEMY MEHUCKY).

BoinonHss TUTpoBaHMe, ciieayeT COONIOAaTh CIEAYIOIINE IPaBUIa.

1. Kaxxnoe TUTpOBaHKHE HAYMHAIOT C HYJIEBOTO JICJICHHS IIKaJbl, TAK KaK MpPH
HTOM KOMIIEHCUPYIOTCSI MOTPEIIHOCTH KAJINOPOBKH OIOPETKHU.

2. TurpoBaHue MPOBOAST HE O4YEHb OBICTPO (3—4 KaIlu B CEKyH]y), MHaue
pacTBoOp He OyJIeT BOBpEMs CTEKaTh CO CTEHOK U OTCUET OKaXKETCSl HEBEPHBIM.

3. O0BeM pacxoqyeMoro Ha TUTPOBAHHUE pPAacTBOpa HE JOJKEH IPEBBIIIATH
€MKOCTH OJJHOI OropeTku. OTcyeT 00beMa Mocae BTOPUYHOTO HAMOJIHEHUS! CUITBHO
CHU)KAEeT TOUHOCTh OIPENIETICHUSI.

X00 onpedenenusn. B THIATENbHO BBIMBITYIO KOJOY Il TUTPOBAHHUS
oTMepbTe mumneTkoii Mopa 100,0 cM® mccnemyemol Boabl U mpuielTe 5 cm
aMMOHUITHOM OydepHoil cmecu. Buecute Ha koHie mmartens ~20—30 Mmr cyxoi
CMECH MHIUKATOpA C XJOPUIAOM HATPHsl 10 MOSIBJIEHUS XOPOIIO 3aMETHOM, HO HE
O4YE€Hb TEMHOM BUHHO-KPACHOW OKPACKH.

TurpoBanme. [IpubapmisiiTe Mo KarisiM KOMIUIEKCOH K BOJIE€ MEIJICHHO,
MOCTOSTHHO BCTpsSIXMBasi KoJIOy C BOJIOM, HaOromas 3a OKpackod pacTBopa.
TutpyiiTe 10 nepexoaa OKPaCKy U3 BUHHO-KPACHOM B TOIYyOYyI0 OKPacKy OT OJHOMU
JUIIHEeN Kamu TutpaHTa. JlanHble 3aHecute B Tabmuiy. [loBropute TUTpOBaHUE
2-3 pa3a U HU3 CXOHAUIMXCS OTCYETOB BO3BMHUTE CPEIHEE 3HAUYECHHE. 3aHECUTE

JTAHHBIC TI0 TUTPOBAHHIO B TAOJIHITY

Tabnuua — JlaHHbIE TUTPOBAHUS

Ne i/t Vg, cm® V1, em® CT, MOJTB/TM®
1 100
2 100 0,05
3 100
Vi + Vo+V-
Vr(ep) = A

3

O6m1y1o sxecTkocTh Boabl (Ca?* u Mg?* na 1 ;1) BeluncauTe 1o GpopmysJie:
i — CrVr 1000

” ,  MMoib/aMe umm K
B



rae  Cr— MossipHasi KOHLIEHTpaLKs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa 1;
V1 — cpenHuil 00beM paboyero pacTBOpa KOMIUIEKCOHA, 3aTPAueHHBIA Ha
TUTPOBAHHE, CM°;
Vg — 00bEM BOJIBI, B3ATHIi LIS OIPENETIEHHS JKECTKOCTH, CM-.
1000 — ko3¢ dunuent nepecuera Ha 1 v,
CpaBHuTe pe3yJbTaThl pacyera ¢ JAHHBIMU TaOJHUbl NOKa3aTesei

Ka4ecTBa BOJ U c/eJIaiiTe BbIBO/ 0 KECTKOCTH UCCJIelyeMOH BObI.
KonTpoubHbie Bonpocskl mo Teme Ne 5 7ZKeCTKOCTh NPUPOAHBIX BOJ

1. Kakue conu 00ycI0BINBAIOT )KECTKOCTh BOJbI?

2. Yemy paBHa KeCcTKOCTb BoAabl, B 10 1 koropou coxepxurca 4,08 r
KaJabIUA?

3. B Kakux eauHUIAx H3MepsAeTcs KECTKOCTh? YeMy paBHa KECTKOCTh
MSTKOM BOJIBI, )K€CTKOM, OUEHb KECTKOM?

4. Y1o moHUMAETCS I101 OOIIEN KECTKOCTHIO BOIBI?

5. Hanuuuem, KakMxX MOHOB OINPEACISETCS BPEMEHHAs W MOCTOSIHHAS BUbI
KECTKOCTH?

6. Kak MOXHO yMEHBIIUTH CcoAepxkaHue coljied xectkoctu? Ilpuenure
COOTBETCTBYIOIIUE YPABHEHHUSI PEAKIIUNA YMITUYEHUS BOJBI.

7. B yem cyTh HOHOOOMEHHOTO CITOC00a YMSITUCHHUS BOBI?

8. Ha uyem ocnoBan wmerox kommiekcoHoMmeTpun? Ilouemy ero wuHaue
HA3bIBAIOT Xeiamomempuen?

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

10. Kak YCTaHaBJIMBAIOT TOUKY SKBUBAJIEHTHOCTH npu
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUN?

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

Heab paGoTbl: 03HAKOMUTHCS C KOHJICHCAIIMOHHBIM METOJIOM MOJYyYEHUS
KOJUIOMJHBIX PACTBOPOB, BBIICHUTH BIUSHHUE BHENTHUX (AKTOPOB HA UX
CTaOMJILHOCTD; TIOMYYUTh MPEJICTABIICHNE O CTPOSHUU MHUIICIIT 30JIeH, KOATyJISIHH
KOJIJIOMIHBIX PACTBOPOB JICCTBUEM PACTBOPAMU AJICKTPOJIUTOB.

3amanue 1. [TonyueHue censs KpEMHUEBOUM KHUCIOTHI



[Tomecture B mpobupky 5—6 kamenb pactBopa NapSiO; m goGaBpre 2—3
ka2 H pactBopa HCI. OTMeThTe XapakTepHble MPU3HAKHU MOJyYEHHOTO Tells.
Kakue ycrmoBust 3TOT0 OIbITA HCKITFOUMIIN TTOJTyYSHUE 307151 KDEMHUEBON KUCIOTHI?

3az{a}me 2. HOJ’Iy‘IGHI/IC 30JI4 KpCMHHGBOfI KHUCJIOTBI KOHJIACHCAIITMOHHBIM
MCTOJOM

[Tomectute B aBe mpodupku mo 1—2 kamim pactBopa Na,SiOs; u nmpubaBbTe
2—3 ma pactBopa HCI mmotHocThi0 1.05. Habmonaiite o6pa3oBaHue MpoO3pavyHOro
pacTBoOpa clierka MEHbIIEH OIBUYKHOCTH, YeM y UCTUHHBIX PaCTBOPOB.

VYkaxure TUIll pCaKnuu, nemameﬁ B OCHOBC KOHIACHCAIIMOHHOI'O MCTOIA
IMOJIYUCHHUS KOJUIOUAHOI'O pacTBOpa erMHHGBOﬁ KHCJIOTHI.

CocraBbTe (HhOpMyTy MHUIIEIIIBI 307151 KPEMHUEBON KHUCIOTHI, YKAKUTE 3apsij
rpanynbl. Kakue gpakTopbl 00yCI0OBIMBAIOT YCTOMYMBOCTh MUIEIUIBI KOJUIOUTHOTO
pacTBOpa KPEMHUEBOU KUCIOTHI?

3amanue 3. Koarymsinus KOJUTIOMAHOTO pacTBOpa MPH €r0 HarpeBaHUH.

[TomectuTe OMHY NOPOOUPKY C KOJUIOMJHBIM PaCTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TOJYYEHHOM BO BTOPOM ONBITE, HAa HArpeTyr BOASHYIO OaHIo.
OOBbsiCHUTE TOSIBIIEHWE CTYJEHUCTOTO Ocajgka B Tpobupke. YeM BbI3BaHO
HapylIeHne KUHETUYECKOro (akTopa YCTOMUUBOCTH KOJUIOUIHOTO pacTBopa?

KonTpouabHbie Bonpocskl mo Teme Ne 6 JlucnepcHbie CHCTEMBI.
KoussiongHoe cocrosinue BelecTs

1. Kakue cucremsl HaspiBalOTCsA aucnepcHbiMuA? [lo kakum npuszHakam
IpPOBOJAT  Kiaccupukauuio AucnepcHblx cucteM? [lpuBenure mnpumepsl
JUCIIEPCHBIX CHCTEM, HCIIOJIb3yeMbIX B Ballel Oynymiel mnpodeccuoHalbHOU
cepe.

2. Uto Ha3wiBaeTcs aucnepcHou ¢aszoi, aucnepcHou cpemoi? [losicaure Ha
pUMepax 3MYJIbCUU, CyCIIEH3UH, [IEHBI, MbLIN, TyMaHa.

3. Kakue cuctemMbl Ha3bIBAIOT MHUKPOTE€TEpOreHHbIMU? OMNUIIUTE METOJIbI
MOJTYYEHHUSI KOJUIOUIHBIX pacTBOPOB.

4. Kakue (pakTopsl onpeaestoT yCTONIYMBOCTb TUCIIEPCHBIX CUCTEM?

5. Kakoe cTtpoeHme wuMeeT OBOMHOW SJIEKTpUUYECKU cioir? Yto Takoe
AIEKTPUYECKUI TOTEHIAI?

6. Uto Takoe siBneHue koarymsuuu? Kakumu crnocobamMu MOKHO BbI3BATh
KOaryJsilui0 KOJUIOMAHOro pactBopa? IIpuBeauTe npuMepbl UCIIOJIB30BAHUS 3TOTO
SABJICHUSI B TEXHHUKE U XUMHUYECKOM aHAJIU3E.



7. Kakue 30511 Ha3bIBAIOT THO(DUIBHBIMU, U Kakue muodoousiMu? [Ipusenure
npumepbl. KakoBo cTpoeHHe o0caakoB, O0Opa3yloIIUXCS MpPU  KOATYJSIUU
JUO(UIBHBIX U THOPOOHBIX 30J1eH?

8. Urto Takoe siBjeHUe TUKCOTponuu? ['ie 0HO nucnonb3yercs?

9. KakoBa ctpykrypa reneid? I'nme oHu wucnonsdyrorcsi? UYrto Takoe
KOaryJsius’?

10. Uto takoe sBieHme ceauMeHTanuu? OT KakuxX (PaKTOPOB 3aBUCUT €€
CKOPOCTB?

11. Onumure  MOJEKYJISIPHO-KUHETUYECKHUE  ONTHUYECKUE  CBOMCTBA
KOJUIOMHBIX PACTBOPOB.

Keiic-3amanue mo reme Ne 6 «XumMus BSIKYIIMX BelIeCTB)
Nnentndukanmus Ka4eCTBEHHOr0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpelbl €ro pacTeopa
1) OnpenesieHne peakuu pacTBoOpa NOPTIAHALEMEHTA NPU 3ATBOPECHUH
PeakTuBBI: NOPTIAHAIIEMEHT, TUCTUIUIMPOBaHHAs BoAa, heHondTaneuH, 1 H.
pactBop NayCOs
OoGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpUudyra
B npoOupky HackIbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 MII
BOJIbl. B TeueHue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE MTPOOUPKHU, 3aTEM
JanTe oTcTosAThes 15 MuH. uim otueHtpudyrupyire. Llenrpudyrar (Bepxuuit
CJION KHUJIKOCTH) OTOEpUTE TIPH MOMOIIIM IMUMETKU B 2 MPOOUPKH, B OJTHY T00ABHTE
2 xarum geHondranenna B aApyryto S5 kanenb 1 H. Na,COs.
3anucv 0aHHbBIX ONBIMA
1) CoctaBbTe MOJICKYJISIPHOS M HIOHHOE YPaBHEHUS THIPOJIM3a OPTOCHIIMKATA
KaJblus 1o 1-i1 cTyneHu.
2) Ykaxure, Kakue MpOoayKThl THAPOIN3a ObUTH OOHAPY>KEHBI PU MTOMOIIN
dbenondranenHa u Npu B3aUMOICUCTBUU ¢ KApOOHATOM HATPUSI, OTMETHTE
MIPU3HAKU PEaKIUU.
3) CocTaBbT€ MOJIEKYJISIPHOE U HIOHHOE YpaBHEHUsI 00pa30BaHUs OCajKa Mpu
nobasyiennu K neaTpudyrary pactsopa NayCO:s.
2) UnenTtuduranus Ka4eCTBEHHOI0 COCTABA NMOPTJIAHALIEMEHTA
Peaxkmuegol: opTianaieMeHT, TucTriuMpoBanHas Boaa, HCl (konir.), 1 H
pactBop NH4CNS umu KCNS, 1 1 pactBop Na;COs, 1 1 pactBop NaOH.
Oobopyoosanue: poOUPKH, CTEKIISTHHAS TTAJIOYKa, MUTETKA, IEHTpUudyTa
B npobupky nepeHecute 1 mmaTenb MOPTIaHIIIEMEHTa U J00aBbTe | MIT KOHII.
COJISTHOM KHUCJIOTBI, OCTOPOKHO MEPEMEIIANTE CTEKISHHON MaJIOUYKOH.
OOpaTtuTe BHUMaHKE Ha 00pa30BaHKUE HA CTEHKAX MPOOUPKH MPO3PAUYHOTO Tejisl.
HoneiiTe B mpoOUPKYy HEMHOTO JUCTUIIIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
nentpudyrupoBanue. LleHTpudyraTt npu NOMOIIU MUMETKUA MEPEHECUTE B 2
npoOUpKHU U A00aBbTE: B OJJHY MPOOUPKY 5 Kamneiab poAaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH nns HeWitpanuzaiuu cpenpl, a 3aTeM u30bTok Na;COs (o
MOSIBJICHUS OCAJIKA).



3anucey 0aHHBIX OnbIMa
1) 3adukcupyiite cBOM HaOIO/IEHUS B TAOIHIIE:

Ne| CocraBnsito- | Pearent | [IpusHak | YpaBHeHHe
1€ IEMEH- peaKuuy B HOHHOM
THOTO KJIMH- Y MOJIEKYJISIPHOM
Kepa BHJIC

1 HCI

2 NH,CNS

3 Na2C03
Cocras
LEMEHTHOTO
KJIIMHKEpa

2) Kakue KOMIIOHEHTHI [IEMEHTHOTO KJIMHKEpa ObLIIM 0OHAPYKEHBI IIPH IIOMOILU
JAHHBIX PEaKLIHM?

KonTpoJbHbie Bonpocsl o Teme Ne 6 MuHepaJibHbIe BSKYIIHE

1. Yro Ha3pIBaeTCs HEOPraHUYECKUMHU (MHHEPAIbHBIMH) BSHKYLIUMU
BemecTBamMu? HazoBuTe OCHOBHBIE KAUECTBEHHbBIE TPU3HAKH BSKYILIUX BEIIECTB.
2. Kakue OCHOBHbIE BHJIBI CBHIPbSl HCHOJNB3YIOT JUJISl MPOU3BOJCTBA
MUHEPAIbHBIX BSKYIIUX BEIIECTB?
3. Kakue craguy mpoTeKaroT B IPOLECCe NPEBPAIICHHS BSOKYIIUX BEILIECTB
U3 MOPOIIKOOOPAa3HOTO B KaMHEBUJHOE TEJIO M KakKMMHU IIPOIECCAMH OHH
COITPOBOXKIAIOTCS?
4. B yeM oTiMuYM€ BSDKYLIMX BO3JYLIHOTO M TMAPABIMYECKOrO TBEPIACHUSA?
KakoBbl 001acTv uX NpUMEeHEHUs?
5. YUto BIMsET HA IJIACTUYHOCTDH U3BECTKOBOTO TECTA?
6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOT'O KIIMHKEpa?
7. UTo npeacTaBsitoT COOO0M MyII[0JIAHOBBIC LIEMEHTHI?
8.Kakue BemiecTBa 001a4a10T BSKYIIIMMU CBOMCTBAMU: a) THAPOKCHU]T

KaJIbLIKA; 0) XJIOpUJ THAPOKCOMArHHMs; T') MarHe3uT?

9. B yem 3akitoyaeTcs Mpolecc B3aMMHOTO IEPEX0/ia CTPOUTEIBHOTO U
MPUPOIHOTO THUTICA?

10. Kakyro KHCIIOTY Helb3sl XpaHUTh B MOCY/I€ U3 KBapLEBOTO CTEKIIA.
[Touemy?

Keiic-3aqanue o reme Ne 7
«OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIINH C YYACTHEM CJI0KHbBIX
BeleCTB»

OnpbIT. Biausuue pH cpeabl Ha Xxapakrep BOCCTAaHOBJICHUA
MEePMAHTaHATA KAJIUsA

PeakTnBBbl M MaTepuaJbl: pacTBOp nepManraHara kamuss 0.5 H, pacTBop
CEpHOM KHCIOTBI 2 H, pactBop ruapokcuaa kamus 0.05 H, HUTpUT Kausd
KPUCTAIIMYECKUN. , JUCTUIUIMPOBAHHAS BOAA, TPOOUPKH, MUKPOILIIATENb.



Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 Kamim pactBopa
nepmanranara kanus (KMnQOg). B mepByto mpoOupky no6aBpTe 2-3 Kamid 2H.
pacTBOpa CEpHOM KUCIOTHI, BO BTOPYIO - CTOJIBKO € BOJIbI, B TPETHIO - TAKOE K
koiuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecUTe MO JBa
Mukpoumnatens kpucramindeckoro Hutputa kamus (KNOz) u mepemernaiite
pPacTBOPHI JO0 TOJHOTO PacTBOpPEHUs] KpucTawioB. Uepe3 3-4 MUHYTBI OTMETHTE
WU3MEHEHHUE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1. Hanummre YpaBHCHUA peaKHI/Iﬁ BOCCTAaHOBJICHH IICpMaHIraHaTta
KaJInsd HUTPUTOM KaJIUA B KHCHOﬁ, HeﬁTpaHBHOfI u I[IE?JIOLIHOI\/i cpcaax, YUUThIBAA,
qTo

ror MnO " - uMeer pHoIeTOBYIO OKpacKy, HoH MnO5 - 3enéuyo, mox Mn?* -
oecuBeteH, MNO, - ocagok Oyporo 1BeTa.

2.MeTo10M 37IeKTPOHHOTO Oananca noadepute KO3 OUIIMEHTHI.

3. YKaxXuTe OKUCIUTENb U BOCCTAHOBUTEb, MPOIECC OKUCIICHUS 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 Moib KMNO4 B kak10M 13 3TUX cily4aeB?

Kontposbnbie Bompocbi mo TemMe Ne 7  OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUH C YYACTHEM CJIOKHBIX BEllIECTB

1.Yto Ha3bIBaeTCs cTeneHblo okucienus? Kak ee onpenenstor?
2. Onpenenute CTETIEHb OKUCIIEHUS XpoMa B creayromux coenuHeHusx: KoCrOg,
Cr203, NaCrOZ, Cr2(804)3, CFClz, Nag[Cr(OH)G].
3. [aiite ompeneneHus] MOHATUSIM «OKHCIUTEIb, 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,05 — PH3; MnO ;' — Mn; Fe*? — H,FeQ4; Mn*?>— MnO..
6.YKaxuTe, B KAKUX U3 MPUBEJICHHBIX HUXE MPOIECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTaHOBJICHHE?

NH; — NO; Fe — F6203; SnO, —» SnO; CrO ;2 — CrO.

Zn0}?*— Zn; PbO — PbO,; NO;' — NHs; CrO,*— Cr.
7. Kakue w©3 cCleAylOmUX  peakud  OTHOCATCS K  OKUCJIUTEIBbHO-
BOCCTAaHOBHUTEIIBHBIM?

NH.Cl = NH; + HCI



Zn + 2HCI= 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/ISI M3 CTETICHU OKHUCIICHHS 3JIEMEHTa, YKa3aHHOTo B ckoOke? JlaiiTe
MOTHBHUPOBAHHBII OTBET.
H,SO4, H,S, SO3 (S)
Mn, KMnO4, MnO, (Mn)
9.Kakne cBOMCTBa MPOSBISAIOT B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
K2Cr207, CI’, Cr203 (Cr)
HNO,, NH3, NO (N)
10. Ucnone3yst MeTod 3JIEKTPOHHOro OajlaHca, MOJ0CpPUTE CTEXHOMETPUUYECKHUE
KO3(phUIIMEHTBI, ONPEACIUTE OKHUCIUTEIh W BOCCTAHOBHUTENb, IPOIECCHI
OKHCJICHUS YU BOCCTAHOBJICHHUS, TUII cieayronx 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 C YYACTHEM MPOCTHIX
BeIIECTB - METAJIJIOB)
OmnpIT 1. OTHONIEHHE METAJIJIOB PAa3HOIl aAKTHBHOCTH K KHCJIOTaAM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM U PACTBOPaM IIeJI04eil.
A) XuMH4YecKHe peakuu MeTAJJIOB ¢ KOHIEHTPUPOBAHHOM cepHOii
KHCJI0TOM

Konyenmpuposannas  cepnas  xucioma 3a  cuem — MAKCUMAIbHOLU
NONIOJNCUMENbHOU  CMENeHU OKUCICHUS YEHMPAIbHO20 JAeMeHmd  S6/Isemcs
KUCAOMOU-OKUCTUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposantot cepuou kuciomor HySOs ¢
MeMAIAMUu 803MONCHBIMU NPOOYKmMmamu soccmanosnenus seusitomest: SOz; S; HS.
Cmenenv 6occmanosnenus S*° sasucum om axmuenocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CePHASL KUCIOMA 80CCMAHABIUBACTCA:

a) HeakmuguwviMu memaniamu 00 SOy;

0) memannamu cpeoneu axmusHocmu (mexcoy Mn u H;) nocredosamenbHo
om SO3 0o S°

8) axmusHbiMu memaniamu (cmoswuu nesee Mn) 0o HyS

Ha memanner Cr, Fe, Al, Au, Pt HySO4(x) Hne Oeiicmgyem npu HusKux
memnepamypax.



Boinosinenue. [lomMectute B Tpu MpOOUPKH MO KyCOUKY METaNIOB — MEJH,
IIMHKa #W MarHusg. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEHMpPUpoB8aunHyto, 4To0bl OHA TOKphUIa METauibl (paboTaliTe B BBITSHKHOM
mkady Npy BKIFOYCHHON BEHTUIIALMH! ).

3aganue. 3anuch JAaHHBIX ONBITA.

Onummure HaOIIOACHUS.

CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUH.

+6
Cu® + H2SO04(x) —
7Zn° + H2S04(x) —
MgP + HaSO0u(x) —

PacctaBbre KOA(DUIIMEHTHI METOAOM JJICKTPOHHOTO OajlaHca. YKaxKuTe

BOCCTAaHOBUTENb, OKMCIIUTENb, a TAKXKE MPOILIECChl OKUCICHUS U BOCCTAHOBJICHHUS.

b) XuMuveckue peakniuy MeTaJLI0B ¢ Pa30aBJIeHHON CEPHOM KHCJIOTOM

[TomecTuTe B TpU MPOOUPKH MO KYCOUKY METAILIOB — MEJIU, IIMHKA U MarHus.
B kaxnyio mpoOupKy H00aBbTE cepHylo Kuciomy pazbasienHyro, 4ToObl OHa
MOKphLJIa MeTasuIbl. B Mosiekyie pa30aBieHHON CEpHON KUCIIOTHI POJIb OKUCIUTENS
BBITIOJIHACT HOH Bojopoa H™.

3ajganue . 3anUCH JaHHBIX ONBITA.

Onummure HaOIIOICHHUS. CocraBbTe YpaBHEHUS NpoOmMeKauux
COOTBETCTBYIOIIMX peakiuil. PacctaBbTe KOAPHUIIMEHTH METOJIOM AJIEKTPOHHOTO
Oananca. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEIb, & TAK)KE MPOIECCHI OKUCICHUS U

BOCCTAHOBJICHUS.
Cu® + H2SO4(pazd) —
Zn° + H2S04(paz6) —
Mg° + H2SO4(pa3d) —

B) XumMnyeckue peakuum MeTaJI0B €O HIeJI09aMu

C pacmeopom wenouu 83aumooeticmayom Memaivl, OKCUObL U 2UOPOKCUObL
KOMOPbIX 001a0aom am@pomepHulMU C8OUCMBAMU.
BoinosiHenue 3aganus. M3 Tpex npemyioxKeHHbIX B onbiTax A U b Metamios

BbIOEpUTE METal, HMMEIoUMid aMQpOTepHbIE CBOWCTBA CBOUX OKCHJIOB U
TMAPOKCUIOB, MpPU OTOM CTOSAIIMH JO BOAOPOAA B PAAY CTaHIAPTHBIX
AJIEKTPOJHBIX MOTeHIMaNoB. OmycTuTe MeTall B MNPOOHUPKY C PacTBOPOM
TUIPOKCUIA HATPHSL.

3apanue .3anuch JaHHBIX ONBITA.

Onummre HaOmoaeHus. CocTaBbTE YpaBHEHUE COOTBETCTBYIOUIEH pEaKIIUU.
B nmponykrax peakuuu 3Toro meramia ¢ pactsopom ienoun NaOH ykaxure ero
pacmeopumyro  KoMniaekcHyio coiv. PacctaBbTe KOA()(QULIHMEHTHI METOJIOM



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAHOBUTCIIb, OKHCIHUTCIIb, a TaKXKC
IMpoHCCChbl OKHUCJICHUA U BOCCTAHOBJICHHA.

Konrpoabnubie Bompocbl mo Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUM € yYACTHEM MPOCTHIX BelIeCTB — METAJLJIOB

1. B xakom ClIydac BO3MOKHO BBITCCHCHUC MCTAJlUIa U3 PACTBOpPA €TI0 COJIU:
a) CUCl,+ Al— 6) NiSO,+ Fe—

B) KNO; + Fe— r) Zn(NO3), + Al—
2. Kakne u3 nepeuncieHasix MetamioB: Ni, Pb, Mg, Zn B3aumopeiicTBytor ¢
pactBopoM 1mienoun? Ilouemy? Hanumure COOTBETCTBYIOIIME YpPaBHEHUSA
pEaKIui.

3. 3aKOHYHTE CIAEAYIOIUE YPABHEHHMS IPAKTUUECKH BO3MOKHEIX PEAKLIHIA:
a) Pb + H2SO4 (passy—
6) Pb + H,SO4 (komm) —

B) Pb+ HNO; (paz6) —
4. Ornomenue amomunus K Boje, kucinotam: HCl, HaSO4 (pass), HNO3 (pase) 11
merogam. CocTaBbTE COOTBETCTBYIOIINE YPABHEHHUS PEAKIIHA.
5. 3aKOHYHUTE CIEAYIOIINE YPABHEHUS PEAKIINIA:

a) Ca + H,O—
0) Ca + HySO4(xon11.)—

B) Ca + HNO3(koHI1.)—
6. 3aKOHUUTE CIICIYIOIINE YPABHEHUS PEAKIIU:

a) Al + Fe;03—
0) Al + HNO3(pa36.) —

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

a) CaCl,+ Al— 6) F62(804)3 +7/n—

B) AgNO3 + Cu— r) NiSO4+ Sn—?
8. 3aKOHUYHUTE CIEAYIOLIME YPAaBHEHUS PEaKIIHil:

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

B) Zn + HNO; (pa36.) —
9. 3aKOHYHTE CIEAYIONINE YPAaBHEHUS PEaKIIUN:



a) Sn + NaOH—
6) SN + HNOs xomu) —

10.Kaxue MeTauibl B3aMMOIEHCTBYIOT C KUCIOTAMHU: ) HEOKUCIUTEIAMMU; O)
OKHCITUTEIAMH. [IprBeANTEe IPUMEPHI.

Keiic-3aganue no teme Ne 7 «I'ajibBaHHUYECKHE 3JIEMEHTbI»
Onpir 1. TanbBaHuuyeckuid 3jgemeHT THHAa Jlanmas-Sxkoou ¢
KOHUEHTPAUUOHHOU MOJIsIpU3anue
IIpubops u peakTuBbl: pactBopbl: CuSO4, 1 °H, ZnSO4, 1 H, KC1 (HackIL.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIM; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKY (PHITETPOBATILHOM OyMaru.
Boinosinenue padorbl. O3HAKOMBTECH CO CXEMOM TajbBaHUYECKOTO
3JIEMEHTA.
B nBa crakana HaelTe pacCTBOPBI OAMHAKOBOW KOHIIEHTPAUH 1 Mo/ IM:;
B IIEPBBIN — CyJibaTa IIMHKA, BO BTOPOM - cyibdaTa MeIu.

OnyctuTe B pPacTBOPbl CBOMX COJIEd IIMHKOBYI0 M MEAHYIO IUIACTUHBI,
COCIMHUTE MX TOCPEJICTBOM MEIHOW IPOBOJIOYKU C TajJbBAaHOMETPOM, COOIIrOAas
MOJIIPHOCTH. «3aMKHHUTE» PACTBOPbI B CTAaKaHAX »JJEKTPOJMTHBIM MOCTHKOM,
3aITOJITHEHHBIM HACHIIICHHBIM pacTBopoM xjopuaa kamus KCl, mpuroroBieHHOM
Ha arap-arape, T.€. 3aMKHUTE TAJIbBAHWYECKYIO LI€Mb. Uepe3 MiITh MUHYT MOCIIE
3aMBIKaHUS LETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJIeMEHTa
(TOoUuHee IMaicHUE HATIPSKEHUS, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).
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Puc. 1 — Cxema ranbBaHUYECKOIO DJIEMEHTA
C KOHILIEHTPAIIMOHHOW noJisipr3anuen

JlBa crakana Ha 200 cM® (1), anekTposs! (2), coeqMHUTENbHBIE TPOBOAA (3), SIEKTPONHTHLIIA
MOCTHK (4), rasibBaHOMETp (95).

3aganue. 3anuch JaHHBIX ONBITA.



1) 3aukcupyiite nokazanust BONbTMETPA: Egacrwa = ... B,

2) PaccumraiiTe TEOPETHYECKH HAINPSHKCHHE TajbBAHMYECKOTO JIICMEHTA,
IIOJIB3YSCh 3HAYEHUSIMH CTAHJAPTHBIX NIEKTPOAHBIX OTCHIUANOB Ereop = .. B,

3) Borumcimure KIIJ| w3ydaemoro rampBanmueckoro snementa: KIIJ =
Egaxcr./Ereop.- 100 %.

4) OOBSICHUTE MPUINHY BOZHUKHOBEHUS IBOWHOTO AJICKTPUIECKOTO CJIOS Ha
IrpaHuLEe METALI-PACTBOP €TI0 COJIM HA IMHKOBOM M MEAHOM JJIEKTPOJAX.

5) CocraBbTe YypaBHEHHMsS PEAKLMA, MPOTEKAOIIMX HA 3JIEKTPOJax
raJlbBAHUYECKOTO D3JIEMEHTa, M CYMMApHOE YPAaBHEHUE XUMHUYECKOW PEAKIUHU, B
pe3yJibTaTe KOTOPO BO3HUKAET 3JIEKTPUUYECKUM TOK B TAHHOM 3JIEMEHTE. Y KaKHUTE
THUII PEAKIUU.

6) Ilosicaute, moyemy Ha mnpaktuke OJ[C TaJbBaHUYECKOrO >3JEMEHTa
MEHBIIIE, YEM TEOPETUYECKHU PACCUNTAHHAS BEJIMYNHA?

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

8) VYkaxuTe, NMpU KakuxX YCIOBUSX padOTa JaHHOIO TaJbBAaHUYECKOTO
AJIEMEHTA MOYKET IIPEKPATUTHCS ?

9) Kakyro ponp B paboTe TraJbBaHUYECKOIO 3JEMEHTA BBIIIOJIHSAET
AIEKTPOJIUTHBIA MOCTHK?

OneiT 2. H3yyeHue padoTbl KOHUEHTPALMOHHOIO TIaJIbBAHMYECKOIO
3JIeMEHTAa

BouinosiHenue padorbl. B 1Ba crakaHymka HajlelTe pacTBOpHI Cyibdara
LIMHKA Pa3HOM KOHLEHTPALMU: NEPBBIA ¢ KOHIEHTpanueil 1 Mons/mm3, BTOpOi -
0,001 mons/aM®:

Onycrture B pacTBOPBI LIMHKOBBIE IOJIOCKH, COEAUHUTE MX IOCPEICTBOM
IIPOBOJIOB C TaJIbBAHOMETPOM, COOIOAs! MOJISIPHOCTH.

CoenuHuTe  pacTBOpPBl B CTAKAHAX  DJJEKTPOJUTHBIM  MOCTHKOM,
3aII0JTHCHHBIM HACBIIICHHBIM pacTBOpoM xsiopuzaa kamus KCI.

3aganue. 3anuch JaHHBIX ONBITA.

OTKIJIOHSIETCS JIU CTpeJiKa raibBaHOMETpa?

Paccuuraiite Teoperndeckoe 3HaueHue DJIC 3TOro ajemMeHTa U CpPaBHUTE
pacyeTHbIE JaHHBIE C ONBITHBIMUA BEJTMYMHAMU

CocraBbTe cXeMy KOHIIEHTPALMOHHOTO TaJIbBAHUYECKOTO 3JIEMEHTA!

(-)Anon (+)Karon

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS, TPOTEKAIOIIUE B
MOJTY?JIEMEHTAX: Ha aHO/JIE; Ha KaToJe.

Brruncnure noteHuan Kax;aoro 1eKTpoaa no ypasuenuto Hepuera,
MOJIB3YSICh TAOMUIIEH CTAaHAAPTHBIX YJIEKTPOIHBIX MTOTEHITNATIOB



Paccuuraiite 3/]C KOHLIEHTPAIMOHHOT'O IaJIbBAHUYECKOIO 3JIEMEHTA.

KounTpoJsbHbie Bonmpockl o Teme Ne 7 F'ajibBaHN4YeCKHE 3J1€MEHThI
1. B 1Ba cocyna ¢ roixy0bIM pacTBOPOM MEIHOT'O KylOopOoca MOMECTHIH B
MEepBbIN [IMHKOBYIO MJIACTUHKY, @ BO BTOPOil cepedpsinyto. B kakom cocyne
LBET pacTBopa nocreneHHo npomnajaer? [louemy?
2. YBETUYHTCS, YMEHBIIUTCS WM OCTAaHETCsl 6€3 M3MEHEHHs] Macca IIMHKOBOM
IJIAaCTHHKY NPH B3auMojieiicTBun ee ¢ pactBopamu: a) CuSOg4; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. YBEeIUUYUTCS, YMEHBIIIUTCS UM OCTaHETCS 0€3 M3MEHEHHUsI Macca KaJMHUEBON
IJIACTUHKH MPHU B3auMojericTBuM ee ¢ pactBopamu: a) AGQNOs; 6) ZnSOy; B)
NiSO,4? [Touemy?

4. Ilpu Kakoi KoHIEeHTpanuu HoHoB Cu?*

(Mons/aM®) 3HaYEHHE IOTEHIUATIA
METHOTO AJICKTPO/Ia CTAHOBUTCS PABHBIM CTAHIAPTHOMY MOTEHITHATY
BOJOPOJHOIO 3J€KTpoaa?

5. Ipu kakoii KoHLeHTpanuu Zn>* (B Moab/aM°) HOTEHIUAT [UHKOBOTO
anekTpoaa Oyaet Ha 0,015 B MeHbIIe ero cTaHIapTHOTO JIEKTPOTHOTO
noreHmnuana’?

n2*

6. CraHmapTHBIM DSIEKTPOAHBIA MOTEHIMAT HHUKENIS OO0JbIle, YeM
koOanbra. M3MeHUTCS AU 3TO COOTHOUIEHWE, €CIU HM3MEpPHUTh MOTEHIHA
HUKEJIsT B pacTBope €ro HuOHOB ¢ KoHueHTpanued 0,001 wmonw/n, a
MOTEHI[Ua bl KoOanbTa — B pacTBOpe ¢ KoHueHTpauueut 0,1 Mmoaw/m.

7. Kakume mporecchl TPOUCXOMAT Y DJIEKTPOAOB TaJbBAaHUUYECKOTO
AJIEMEHTA, COCTOSIETO0 U3 MEJHOM M HUKEIECBOW MIACTUHOK, MOTPYKEHHBIX B
onromousipabie pacTBopbl CuSO,4 u NiSO,4? Paccuunraiite DJIC anemeHTa.

8. IMoTenmnman cepedbpsinoro annekrpona B pactBope AGNO; coctaBun 95
% OT 3HAYEHUS €ro CTAaHJIAPTHOTO SJIEKTPOJHOTO0 MOTeHIHanda. Yemy paBHa
KOHLEeHTpauus noHoB Ag* (Monb/am3)?

9. MapraHiieBblii 31€KTPOJ B paCTBOPE €ro COJIM UMeeT nmoTeHuuan —1,23

n2*

B. BplunciuTe KOHIEHTPALMIO HOHOB MN?* (B MoJIB/mM3).

10.B cxeme TaJbBaHUYECKOTO JJIEMEHTA DJIEKTPOJAMH SBIIAKOTCS
MarHueBas W IIMHKOBAas IUIACTUHKHU, OMYILIEHHbIE B PAcTBOPbl MX HOHOB C

3, Kakoil MeTain SBISETCS aHOIOM,

aKTUBHOW KOHIIEHTpanued | Mois/am
Kakoil katogoM? Hamumimre ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peaKIuu, NPOTEKAOIICH B 3TOM TaJIbBAHUYECKOM BJIEMEHTE, U BBIYUCIIUTE €T0

SIC.

Keiic-3apanune Ne 8 « Koppo3usi ¥ 3amura MeTajuioB U CIJIABOB»



OneiTt 1. Koppo3usi nmpu KOHTaKTe [BYX Pa3HOPOAHBIX MeETAJJIOB.
HccienoBanne MexaHU3Ma JJIEKTPOXUMUYECKON KOPPO3MH METAJJIOB.
PeakTHBBI 1 MaTepHAJIbI: IMHKOBAS U MEIHAS IUIACTUHBI C 38KUMOM; 2 H PacTBOP
H,SO4, nucTuiiupoBanHas Boja.

3anoMHUTe XMMUYECKUN CTaKaH Ha 2/3 pacTBOPOM CEPHON KHUCIIOTHI.
OnycTuTe B pacTBOpP IMHKOBYIO U MEHYIO TJIACTUHBI, CIE/sl, YTOOBI MIACTUHBI HE
KOHTaKTHPOBAJIH JPYT ¢ ApyroM. 3adMKCUPOBATH BBIJEICHIE BOIOPOa HA OHOM
U3 MUIACTHH.
CoenuHUTE C TOMOIIBIO 38KUMa IIMHKOBYIO U MEJIHYIO TUTACTUHBI, CIIEJIs, YTOObI
MJJACTUHBI KOHTAKTUPOBAJIU APYT C ApyroM. Uto uzmenunocs? [louemy?
3ananue. 3amMch JaHHBIX OMBITA.
1) CnenaiiTe BBIBOJBI, IO KAKOMY MEXaHHU3MY IPOTEKAET KOPPO3HsI METaLIa B
Pa3HBIX CIydasiX: MPU 3aMKHYTOW M pa30MKHYTOH 11€MH rajJbBAHUYECKOTO
DIIEMEHTA.
2) CocTaBbTe CXeMy KOPPO3HH IIUHKA B IPUCYTCTBHH MEIU B KUcioTe. Hamumure
AIKTPOHHBIE YPABHEHUS aHOJJHOTO U KATOJHOTO MPOLIECCOB. Y KAKUTE MEPBUYHBIC
Y BTOPUYHBIE POIYKTHI ANEKTPOXUMUYECKOU KOPPO3HH.

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

BeinosiHenue: B n1Be mnpoOupku Haneiite Ha 1/2 ux oObema
JUCTWITUPOBAHHOM BOJbI, U J100aBbTEe MO 2-3 Kamiu 2 H pacTBOpa CEepHOM
kuciothl u rekcaruanodeppara (I11) xamms K3[Fe(CN)g], xoTopslii sBisieTcs
4yBCTBUTEILHBIM PEAKTUBOM HAa HOHBI  Fe?* | ¢ KOTOpBIM JaeT cuHee
OKpamuBaHue. PacTBopsl Xopolio mnepeMeniante najgoukoi. B onny npoOupky
MOMECTHUTE 2-3 KyCOUKa JIy’KEHOTO XKeJje3a, a B IPYTrylo - OHMHKOBAHHOTO >Keje3a
(TpeaBapuTENIbHO HAPYIIMB MOKPHITHUS HAXKIAYHON OyMaroi B IByX ClIydasx).
3aganue. 3anmuch JAHHBIX ONbITA. B kakoil mpoOupke CIycTss BpeMs MOSBHUIOCH
cuHee okpammuBaHue? CoOCTaBbTE CXEMY KOPPO3UH OIMHKOBAHHOTO ejie3a C
HapyIICHHBIM MOKPLITHEM B KUCIION cpesie. COCTaBbTe CXeMY KOPPO3HH JIYKEHOTO
JKeJie3a C HapyIICHHBIM TOKPBITHEM B KHUCJIOW cpefie. YKaXUTe TMEepPBUYHBIC U
BTOPUYHBIE MPOAYKTHI AIEKTPOXHUMHUYECKOW KOPPO3WHU, a TaKXKe, KaKhue MOHBI B
KHUCJIOW CpeJie BBITIOIHSIOT poJjib AenoJisipu3aTopa?

KonrpoabHsbie onpocsl 1o Teme Ne 8 Koppo3usi MeTa/jioB M 3a1IUTA OT Hee

1. Meab He BbITeCHAET BoAOpPOA U3 pa3zbaBneHHbIX Kucnot. MNoyemy?
OAHaKo, ecin K MedHOM NAacTUHKe, OMyWEHHOW B KUCAOTY,
MPUKOCHYTbCS LLUHKOBOM, TO Ha MeAn HauyMHaeTca bypHOe BuiieneHue

BoJlopoAa. JlaliTe aToMmy 0ObsICHEHUE



2. Kak mpoucxoaut arMocepHasi Koppo3us JTy>KEHOTo KeJie3a Mpu HapylIIeHUH
MOKPBITUA?

3. Kak mpoucxoaut atmocdepHas KOppo3us Jy>KEHOW MeAU IPU HapyLICHUU
MOKPBITUA?

4. Ecny NacTUHKY M3 YUCTOrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCIOTY, TO
HauyMHAIOIIEECH BBIJICIEHUE BOJOPOJAa BCKOPE MOoUTH mNpekpamaercs. OmgHako
IIPpU TNPUKOCHOBEHMM K LMHKY MEJHOW IIPOBOJIOYKOW Ha IIOCHEAHEN
HaynMHaeTcs OypHOe BbleNeHne Bojopoa. [laiite aTomy 0ObsICHEHHE.

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

6. XKenesHoe m3genue MOKpPHUIM HHUKeleM. Kakoe 3TO MOKPHITHE — aHOJHOE
wim katogHoe? [louemy?

7. B pacTBOp XJOpOBOAOPOAHON (COJISTHOM) KHCIOTHI MOMECTUIIN LUHKOBYIO
NJACTUHKY, U UMHKOBYIO IUIACTUHKY, YaCTUYHO IMOKPBITYI0 Meapio. B kakom
clydae IpoLecc KOppO3MM [MHKA IPOUCXOAUT HUHTEeHcuBHee? OtBer
MOTHUBUPYHTE.

8. IlouemMy XMMHUYECKH YMCTOE Xejae30 0ojiee CTOMKO MPOTUB KOPPO3UHU, UYEM
TEXHUYECKOE KeJIEe30?

9. Kakoe mOKphITHE MeTajia Ha3blBAae€TCs aHOAHBIM M, KaKO€ — KaTOIHBIM?
Ha30BHUTE HECKOJBKO METAJJIOB, KOTOPbIE MOTYT CIYXHUTh IJI1 aHOAHOTO H
KaTOJHOTO MOKPBITHUS JKeJe3a.

10. Kak Bausier pH cpeabl Ha CKOPOCTh KOPPO3UU TEXHUYECKUX METAJJIOB:
kene3a u uuHka? [louemy?

3aganus 118 KOHTPOJIbHOI padoTnl Ne 1(mo Temam Ne 1-4)
(15 BapumanToB N0 KaXkI0ii Teme)

Tema 1: OcHOBHBIC HOHATHSA M 3aKOHBLI XUMHH

3anosHUTE TaONHITy, BCE pacueThl MPUBEAUTE HIKE TAOTHUIIBI.

BemecTBo M, m,r | n,momb | V,n N Nyk Mokg.
r/MOJTb (n.y.)
HNO3 - 3

Tema 1: Knaccupukauusa HeopraHM4eCKHUX COCAUHECHUMN
Bapuanr

Harmmre ypaBHeHVsI peakiii B COOTBETCTBAM C LICTIOUKON TIPEBPALLICHUH, JANTe HA3BAHMSA
TIPOIYKTAM PEAKLIVK:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AICIz—Al (OH)3



Tema 2: JHepreTuka XUMHYECKHUX MPOLIECCOB
Bapuant

1.Mcrnionb3ys crpaBovHble NAaHHBIE TaONHIIBI, ONpeaenuTe H300apHbIi Termnosoii 3hdexr AH %os
XUMHUYECKON peakluy Balllero BapruaHTa

C2Hawy + 3021 > 2COx2(r) + 2H20x)

CﬂenaﬁTe BBIBOJl O BBIACJIICHHUH WJIHU IMMOITIOMECHUHN TEIIJIOTHI B IIPOLECCE PCaKIIUH.

BemectBo | Cocrosinne AHOs05 xDic
MOTb
C2Ha r 52,280
CO2 r -393,510
H20 xK -285,950

Tema 2: CkopocTh XMMHYECKON peakunu. XUMHYECKOe pABHOBECHE

Bapuant
A)1. Kak m3MEeHUTCS CKOPOCTb MPSIMOK PEaKIAH

CaOs.) + CO2(r.) «> CaCO3(tB.)

€CJTM YBEJIMUMUTH JIARTIEHHE B CHCTeMe B 3 paza?

2. Harmmmre KMHETMYEeCKHE YpaBHEHHST CKOPOCTEH MPsIMOI PeakIIvu, 00paTHOM peaKiii

Y BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.CopMyrHpyiiTe 3aKOH JCHCTBYIOIX MACC.

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

5. Cpopmymupyiire purLmn Jle-I larerse.

Tema Ne 3: Crpoenne aroma. Ilepmommdeckasi cucreMa XUMHYECKHX
3s1emMeHTOB /.. MennesieeBa

Bapuant

1. HUcxomss w3 TOJOXKEHUS DIEMEHTOB B TIEPUOJWYECKOW CHCTEME, JaiWTe TMOIHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJIS.

2. CocraBpTe (HhOpMYIBI OKCHIIOB M THAPOKCHUJIOB JIEMEHTOB TPETHETO MEPHO/Ia, OTBEUAIOIINX
MX BBICIIECH CcTeneHW OKuciaeHud. Kak H3MeHseTcsl KHCIOTHO-OCHOBHOM XapakTep JTUX
COCIMHEHMI?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENHOCTh U OKHCIIUTENIbHAs aKTUBHOCTH 3JIeMEeHTOB [V-A
noarpynmsl? CocTaBbTe POPMYITBI BOAOPOAHBIX COSAMHEHHUN AIIEMEHTOB 3TOM TPYIITIBL.

Tema Ne 3: Xumnueckasi cBsi3b. CTpoeHue NPOCTEHIINX MOJIEKYJI
Bapuant



Jlnst coemunenunii HBr, FeoOs, H2O

a) YKa)XUTE TUIl XUMUYECKOM CBA3M B MOJIEKYJIax

0) coCTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMSI MOJIEKYJI C KOBAJICHTHON
cBsA3b10. OnpeenuTe BJIGHTHOCTh U CTENEHb OKUCIICHMUSL.

B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH IPOLECCH 00pa30BaHuUs
MOJIEKYJI C HOHHOU CBSI3bIO

T) H300pa3uTe reOMETPUUECKYI0 (POPMY MOJICKYJIBI BOJIBI, YKAXKUTE
BAJICHTHBIN yroJI.

Tema 4 PacTtBopbl. PacueTHbIH NPAKTHKYM — CIIOCO0bI BHIPAKEHHUS COCTAB
pacTBopoB. MonHoe npousBeaenune Boabl. Bogopoanslii noka3arens pH.
PactBopsbl 3s1ekTponToB. KOMIIIEK000pa3oBaHHue B BOAHBIX PACTBOPAX.

Bapuanr

1. Beruucnure: a) MaccoByK JI0JII0 BemecTBa B mpoieHTax (w%); 0) MOJApHYIO
KoHIeHTparuio BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBUBaIeHTOB (Csk); pacTBopa
dochopHOil KHCITOTHI, TONYYEHHOTO ITIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOJBI, €CIH
nnotHOcTh ero 1,031 r/m®. Uemy pasen tutp (T) 3Toro pactsopa?

2. KakoBa Oyzner xoHIeHTpaius uoHOB Bogopoaa B 0,1 M pacTBope a30THCTON KHCIOTBHI
HNO., koHCTaHTa ITUCCOIMAIK KOTOPOK paBHa S - 104,

3.HanwmmuTe ypaBHeHHs gucconpanuu ciaeayromux asnektponutoB: a) Ca(HCOs)2;0)
Ba(OH)_z; B) CaCly;

4.HamummTe moIHOE U KPaTKoe MOHHO-MOJIEKYISIPHOE YpaBHEHUE PEaKIUuu, MPOTEKAroIIen
0 CXeMe:

Pb(NOs3). + KI — Pbl> + KNO:s.

B uem cyth peakuun?

5. s JIAHHOTO KOMITIEKCHOTO COCTTMHECHIST
[Co(NH3)sSO4]NOs onpeIeTHTe
a) BHYTPEHHIOIO u BHEIIHIOIO ceper;
0) 3apsiz BHYTpeHHel 1 BHeIIHel cdep;
B) KOMITTIEKCOO0pa3oBaresib; T)3apsiy] KOMILIEK BATEILS;
JT) JIAraHTIBL,

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

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

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

Bapuanr

1. Hanumure ypaBHEHHUS THAPOJIU3a B MOJIEKYJISPHOW M MOHHON (opMax CIeAyIOLIUX
coneii: NaHSO3 u MgClz. Ykaxure pH cpenbl 3THUX pacTBOPOB.
2. Beruucnute ®ecTKocTh Bojbl, eciin B 500 11 ee comepskutcst 202,5 r Ca(OH)s.



3.IlpuBenute ypaBHEHHs PEaKLUil MPH XMMHUYECKOM CIIOCOOE yMSTUYCHHUS BAbIpEarceHTaMH:
U3BECTHI0, KAIBIIMHUPOBAHHON COZOH, KapOOHATOM HaTpus , opToPochaToM HATPHUS.

4. BpruucnuTe TEMIIEpaTypy 3amep3aHusi pactBopa t:(p) aHTH(puU3a, MOIY4YEHHOTO MpHU
pactBopenuu 2 Kr stuiaeHrmkons CoHa(OH)2 B 2 kr BobI.

Tema Ne 6 lucnpcuble cucrembl. KoJtonaHoe cocrossHue BelecTs
Bapuanr

1. CocraBbTe (hopMyiTy MULIEIIIBI 307151, ©300pa3UTe CXeMY CTPOCHHS MHUIIEILIbI, OTPEAeIuTe
3apsij KOJUTouaHOM yactuibl. Kakyto conb Haso B3sATh (M3 ABYX IpPEIaraéMbix) B HAUMEHBIIEM
KOJIMYECTBE JIJIs1 KOATYJIALMH 30JIs1 U oyemy?

3011b Crabunuzarop Conu-KoarynsiTopbl

AgCl KCl NacCl, CaCl,

2. YKaXHTe OCHOBHOH COCTaB MOPTIAHIIEMEHTHOrO KJiHMHKepa. [IpuBennuTte ypaBHEHUS
peakiuH, JoKa3bpiBarone Hannyure okcuaa sxenesa (111).
3. [IpuBeuTe KIaCCHPUKAITUIO HEOPTAHUYECKUX BSDKYIIIUX BEIICCTB.

KonTpoabHnasi padora Ne 3 Temsl (7,8)

(15 BapumanToB Mo KaxK0H Teme)

«OKHCINTETLHO-BOCCTAHOBUTEIbHbIC PEAKIHMHU. JJICKTPOXUMHYECKHE
NpoueccuD
Bapuanr

3aganue 1. C nomomipbl0 MeTOJa 3JIEKTPOHHOTO OajaHca paccTaBbTe KOI(POUIUEHTHl B
YpaBHEHUM pEAKIUM U YKAKUTE OKHUCIUTENb M IpollecC, B KOTOPOM OH Y4acCTBYET,
BOCCTAaHOBHUTEINb U MTPOLIECC B KOTOPOM OH Y4aCTBYET:
Cu + H2S0O4 — CuSOs + SO2 + H20.
3apanme 2. Brruncinre 37€KTPOIHBIN MMOTEHLIMAJ, BOZHUKAIOIIMKA MIPU MOTPYKEHUHU LIMHKA B
PacTBOp €ro CoNM C KOHIEHTpaluel kaTnoHoB Zn>* 0,001 Mons/am3.
3aganue 3. CocTaBbTe CXEMbI I'AJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX IPOTEKAIOT CIENYIOIINE
peaxkuu:
a) 2Al + 6H"*—3H, + 2A1* 6) Mn + 2AgNO3s—Mn(NOs), + 2Ag.
3ananue 4. Hanmmure ypaBHEHHs] XUMAYECKUX IPOLIECCOB, IPOUCXOMSIINX MPH IEKTPOIU3E
BOJIHOTO pacTBOpa (ocdaTta HATPUsi C UHEPTHBIM aHOZOM.
3aganue 5. CocTaBbTe CXEMY I'aJbBAaHUYECKOTO 2JIEMEHTA, COCTOSALIETO U3 MEJHOTO M CBUHIIO-
BOTO DJJIEKTPOJOB, IOTIPYKEHHBIX B pPAacTBOpPBl cBouX coiyed. IlpuBenure >1I€KTPOHHBIE
YPaBHEHUS IEKTPOIHBIX IIPOLECCOB, IPOUCXOAIINX Ha aHOJE U KaTOJIE.
3ananme 6. XKenesnoe uznenue MOKPHITO KagMueMm. Kakoe 3TO MOKpBITHE — AHOIHOE WU
katogHoe? Kakoit Mmetamn OyaeT KOppoaupoBaTh IPH MOBPEKICHUN 3AITUTHOTO CIIOS KaaMus?
CocTaBbTe 2JIEKTPOHHBIE YPAaBHEHUSI aHOJHOTO U KaTOAHOIO MPOILIECCOB KOPPO3UU YKA3aHHOTO
W3/IeNUs a) B HEUTpaNbHOM, O) KUCJIOW; B) CIaOOIIETOYHON cpeaax . YKaXuTe MPOTYKThI
KOPPO3HH.



TecTbl
Tema Ne 1 OcHOBHBIE TOHATHSA U 3aKOHBI XUMHWH

TecToBLIE 3a7aHUA

1. IIpoctbie BemiecTBa
1) nonuaTHIIEH

2) rpadur

3) 6emnsrii hocdop

4) ammHax

2. MonsipHbIii 00beM raza u3MepseTcs
1) monb

2) MOJIB/1

3) kmomb/M3

4) n/kmMoJTb

3. Mous 1r000T0 Ta3a Mpu H. y. 3aHUMAaeT 00beM 22,4 J1 — CIIeACTBHE
1) 3akOHa COXpaHEHHUsI MacChl BELIECTBA

2) 3aKOHA MTOCTOSIHCTBA COCTaBa

3) 3akoHa ABOTaJIpoO

4) 3aKOHA KpaTHBIX OTHOLLIEHUI

4. 3aKOH COXpaHEHMSI MAcChl BEIIECTBA ObLT OTKPHIT ...
1) Paynem

2) MenneneeBbM

3) ABoraapo

4) JJomoHOCOBBIM

5. DOKBUBaJEHT —3TO peajibHas WM YCJIOBHAas YacTHIa BEIECTBa, KOTOpas B JaHHOM
KHCJIOTHO-OCHOBHOM PEaKINY YKBUBAIIEHTHA OJTHOMY KaTHOHY BOJOPO/Ia WX B JTaHHOU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON  PEAKLUU OJHOMY ...

1) no3utpony
2) IpOTOHY

3) DEeKTPOHY
4) HEeUTpoHy

6. Maccy BemiecTBa, B35TOIO B KOJIMYECTBE 1 MOJIb, HA3bIBAIOT ... MAaCCON
1) aTomHOA

2) SKBUBAJIEHTHOMN

3) MonsipHOI

4) MoJIEKYISIpHOI

7. IIpocToe BemecTBo (B OTIUYHE OT CJIOKHOTO) — 3TO
1) o30H

2) denon

3) cona

4) rpacdur

8. Ipu HOpManbHEIX yeaoBusax 3,01¢10%% Monekyn rasa 3aHUMaOT 06bEM
1) 11.2n



2)22,4n
3) 11,21
4)5,6 1

9.3a 1 a.e. M. (aTOMHYIO €IMHHUILY MaCChl) IPUHSTO

1) 1/12 macchl atoma uszoromna 2C

2) 1/12 macchl mpupoIHOM CMECH aTOMOB H30TOIIOB YTIIepoaa
3) 1/16 macchl aToma u3otomna 60

4) 1/14 maccs atoma n3otona *4C

10. XuMuuecku HeJleTUMbIE YaCTUIIBI — 3TO
1) atoM kuciopoa

2) MoJieKyna BOJbl

3) nmpoToH

4) MoJieKya aMMHaKa

Tema Ne 1 Kutaccsl HeopraHu4ecKux coeIMHeHNH
TecToBbIC 3a1aHUA

1. Cuinkat HaTpus pearupyer
1) ¢ yroJapHOM KHUCTOTOM

2) C COJISTHOM KUCJIOTOU

3) ¢ BooM

4) co BceMU STUMU BEIIECTBAMHU

2. TonpKo cpeHsAs COJIb MOJYYAETCS MO0 PEAKLIAH
1) H,SO, + Mg(OH)z =

2) Li,O + H,CO3 =

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

4) CH3COOH + Cu(OH), =

3. Oxcup Cl,O; obpasyer coub ...
1) NaCIlO,
2) NaClOs
3) NaClO,
4) NaCIlO

4. Oxkcun yriepona (1V) nonydaercs npu B3auMoJIeHCTBUN
1) kapOoHaTa HaTpuUsl U HUTPATA ATFOMHUHHUS

2) kapOoHaTa KaJbIUsl U XJIOPOBOAOPOIHON KUCIOTHI

3) kapOoHara kanusi U HUTpaTa 6apus

4) kapOoHaTta 1e3us u xjaopuaa xenesa (I1)

5. BO3MOXHO TIOIy4YE€HUE KUCIION COJIM 10 PEAKLIUU
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

3) CH3;COOH + Fe(OH),=



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

6. Oxcun azora (V) oOpa3zyeT coib
1) NH.CI

2) NH4NO;

3) NaNO3

4) Ca(NOy):

7. Kucnotasle OKCUABI MOTYT B3aMMOJIEUCTBOBATD:
1) Bomoit

2) KUCTIOTOM

3) ocHOBaHHEM

4) aMm(pOoTEepHBIM OKCUIOM

8. OCHOBHBIE OKCHUJIBI MOTYT B3aUMOJICHCTBOBATD:
1) Bogoii

2) KUCJIOTOM

3) ocHOBaHHEM

4) KUCIIOTHBIM OKCHJIOM

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

2) OKCHUJ KaJIbLIMs

3) amMuakx

4) mean

10. Conp Ca(HCO3), Ha3piBaeTcs
1) ruapokapOOHAT KaJIbIIHS

2) kapOoHAT KaJus

3) kapOOHAT TUAPOKCOKAIBITUS
4) kapOOHAT KaJbIUsS

Tema 2: DHeprernka XuMH4YeCKHX IIPOLIECCOB
TecToBble 3a1aHUsA

1. OTkpbITast cucTeMa 0OMEHHUBAETCS C OKPYKAIOIIEH cpeaoit
a) sHeprueil  0) BEIIECTBOM B) paboToii I') SHEPTUel U BELIECTBOM

2. DHTanBIUs — 3TO DHEPTHUsl, KOTOPOH 00JIaaeT CUCTEMA MPU TIOCTOSIHCTBE
a) maBiieHust  0) TemIiepaTyphl B) oObeMa ') MaccChl

3. CrangapTHOM TemIoToi 00pa3oBaHus Ha3bIBAIOT TEIIOBOU ¢ ekt oObpazoBaHus 1 Mok
JAHHOTO BEIIECTBA U3 3JIEMEHTOB IIPU JaBICHUU

a) P<0 6) P>0 B) P=101310°TIa r) P = 3,045 -10°Tla

4. Belpa)keHH€ NEPBOI0O 3aKOHA TEPMOJAUHAMUKH



a) Q= AU+A  6) A=U-TS B)PV =nRT 1) G =H-TS

5. TepMoauHaMUYecKasi XapaKTEPUCTUKA, HE SBISIONIAsICS PYHKIIMEH COCTOSTHUS
a) BHYTPCHHsS DHEprusi 0) SHTANbIMS ~ B) DHTPOIUS r) pabota

6. OCHOBHOM 3aKOH TEPMOXHUMHHU OTKPBLI
a) Knaysmuyc 0) Kapuo B) Knameiipon 1) I'ecc

7.9neprus ['m66ca BrIpakaeTCsi paBEHCTBOM
a) A=U-TS B) G =H-TS

xR

6) Q=AU +PAV 1) dS="p

8. TemmoBoii 3(h(peKT XUMUIECKOW BBIPAKAIOT B SIUHHUIIAX
a) H/M 6) kr/m® B) KJIX/MOJIb r) xx /M3

9.CraTucTUUECKUH XapaKTep BTOPOIro 3aKOHa TCPMOANHAMUKHU BBIPAKACT YPABHCHUC

a) dS:? 6)S =kinw

B) AS = Siou= Snau F) (AS)U,V 20

10.Onpenenenne noaHOro 3amnaca BHyTPEHHEN SHEPTUH BELIECTBA
a) BO3MOXXHO SKCIEPUMEHTAJIBHO 0) HEBO3MOXHO 3KCIEPHUMEHTAIBHO
B) BO3MOXHO pacu4€THBIM CIIOCOOOM I') HEBO3MOYKHO PacYETHBIM  CIOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TeroBoi 3P deKT peakIuu 3aBUCHUT TOJIHKO OT HAYaIbHOTO M KOHEYHOTO COCTOSHUS
CHCTEMBI ¥ HE 3aBUCHUT OT ITyTH PEaKIIuu

0) TeruioTa, MoTJIoIaeMasi CHCTEMOM MTPH MOCTOSTHHOM 00beMe, paBHA H3MEHEHUIO BHYTPEHHEH
SHEPTUH CUCTEMBI

B ) TEIUIOTA, MOTJIoNaeMasi CUCTEMOH MpU MOCTOSHHOM JIaBJICHUH, PaBHA U3MEHEHUIO
DHTAIBIIUU CHCTEMBI

I') TerIoBOH 3¢ (eKT peakluu He 3aBUCUT OT HAYaIbHOTO U KOHEYHOT'O COCTOSIHUSL CUCTEMBI, a
3aBUCHT OT IYTH PEAKIIUU

12. Peakrus B 3akpeiToii cucreme ipu AG < 0 mporekaer
a) B IPSIMOM HamlpaBlIEHUU 0) B IpSAMOM M 0OpaTHOM HaIlpaBJIEHUU
B) B 00paTHOM HaIlpaBJICHUU I) HE NPOTEKaeT peaKuus

13. O6beqMHEHHOE YPABHEHHE TIEPBOTO M BTOPOTO Hayasl TEPMOJMHAMUKH
a) TdS > dU+pdV  6) 5Q = dU+ pdV
B) AH = Uxou.— Uuau. F) AS = Scon. — Suau.

14. NU3onupoBaHHasi cucTeMa



a) oOMEHHUBAETCS C OKPYKAIOIIEH Cpe1oil FHepruei

0) oOMEHUBAETCS C OKPYXKAIOUICH cpeIoii BEIIeCTBOM

B) OOMEHMBAETCS C OKpYXarollen cpenoi padboToit

r') HE OOMEHHUBAETCS C OKPYXKAIOIICH CPEeIOil HU YHEPTUEH, HU BEIIECTBOM

15. CaMOnipon3BOJIbHBIMU HA3BIBAIOTCS ITPOIECCHI

a) He TpeOYIIIHNe SHEPTHH HU3BHE 0) TpeOyromue >HEPTrUU U3BHE
B) MPOTEKAIOIINE TIPU BHICOKOM I') TPOTEKAIOIIUE MPU HU3KUX
JIABJICHUH TeMIeparypax

Tema Ne 2 XumMunuyeckasi KHHeTHKA. XHMHYECKOe PABHOBeECHE
TecToBbIE 3a1aHUA

1. Ckopocts mpsimoit peakuuut Noy+3Ho) == 2NH; )+ Q Bo3pacraer
1) c yBenm4eHUN KOHLIEHTPALUK a30Ta

2) ¢ yMEHBIIICHUU KOHIICHTPAIIMU a30Ta

3) ¢ yBeIMYEHNU KOHLIEHTPAIlMK aMMHUaKa

4) ¢ yMeHbILIEHNH KOHIIEHTpallui aMMHaKa

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

1) MOBBICUTH TEMIEPATYPY, OBBICUTH JIaBJICHUE

2) NOBBICUTH AABJIEHUE, IOHU3UTh TEMIIEPATYPY

3) MOBBICUTH IABJICHUE U TEMIIEPATYPY

4) NOHU3UTH 1ABJICHUE U TEMIIEPATYPY

3. PaBHoBecue B cucteme: Hyry + Sis) == H2S(.) npu usmenennn nasneHus
1) He cmecTuTCA

2) cMecTUTCS BIIPaBo

3) cMeCcTHTCS BIEBO

4) He BIIUSET HA CMELIECHUE PABHOBECHS

4. KuHeTn4eckoe ypaBHEHHUE JJIs IPSIMOIO IIpoLecca peakiunu Ay ytBar) ===
ZAB(F.)

1) V=k C?(A)

2) V=k C*(A,) C?*(B»)

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

4) V=k C%(A;) C(By)

5. IlpaBriIbHOE BBIpAXKEHUE CKOPOCTH XUMHUUYECKOU PEAKLINHU
ZCF(TB) + 3C|2(r,): 2C|’C|3(r.)

1) V =K[Cr]? s [Cl,]?

2) V=K[2Cr] * [3Cly]

3) V =K[CI,]?

4) V =K[3Cl,]



6. KoHCcTaHTa CKOPOCTH XUMUYIECKOU PEAKITUHN 3aBUCUT
1) KOHIICHTpAIIMHN pPEarnupyroOIINX BEIIECTB

2) TemnepaTyphl

3) IpUPOJIBI pearupyronnux BEIECTB

4) naBieHUs

7. CKOpOCTh XMMUYECKOM pEaKIIMU HE 3aBUCHUT OT
1) TemmiepaTypsl 2) naBneHus
3) KOHIIEHTpauu 4) xaTanuzaTopa

8. PaBuoBecue B cucteme Nyy + Oyr) == 2NO.) Ipy NOBBIIICHUH J1aBICHUS
1) cMecTuTCS BIIEBO

2) cMecTUTCA BIPABO

3) HE CMECTUTCS

4) MoBBICUTCS

9. YBenuueHue KOHIEHTPAIIMN UCXOIHBIX BEIIECTB CMENIACT XUMUYECKOE
paBHOBeEcCHE

1) BeBo

2) BpaBo

3) He cMemIaeT

4) He BaUsET

10. PaBHoBecue peakuuu SOy )+0,50,+) == SOj3)+ 99k x npu
MTOHKCHUH TeMITePaTyphl
1) He cmecTuTCH
2) cMecTUTCA BIPaBo
3) cMecTUTCS BJIEBO
4) cKOpOCTh OOpaTHON PEaKIIUA YMEHBITUTCS, a MPIMON — HET

11. Beixon ammuaka o ypaBHeHUI0 peakuuu Noy+3Har) = 2NH;3¢)+Q
YBEITUYUTCSI, €CITN

1) MOBBICUTH TEMIIEPATYPY, TOBBICUTH JIaBJICHUC

2) MOBBICUTH JAABJICHHE, IOHU3UTH TEMIIEPATYPY

3) MOBBICUTH IaBJICHUE U TEMITEPaTypy

4) MOHW3UTH TaBJICHUE U TEMITEPaTypy

12. TToBbIlIEHNE JaBICHUS U TIOHWKEHHE TEMIIEPATYPHI B CHCTEME ITPUBOJIMT K
MMOBBIICHUTIO BbIXOAA MMPOAYKTA pCAaKIINH B CIIy4dac

1) 2H,O =—= 2H2+02—Q

2) N,+3H, == 2NH3+Q

3) Ho+l, == 2H|—Q

4) N,+O, =— ZNO—Q



13. YcioBrueM XMMHUYECKOTO PaBHOBECHUS SBJIIETCSI PABEHCTBO

1) KOHLIEHTpAIMi UCXOHBIX BEIIECTB U MPOYKTOB PEaKIui

2) cKOpoCTel npsiMOit M 0OpaTHOM peaKIuit

3) sHepruii UCXOJIHBIX BEIIECTB U MPOIYKTOB PeaKluii

4) 00bEeMOB, 3aHUMAEMBIX UCXOIHBIMH BEIICCTBAMH U MPOAYKTAMHU PEaKITUit

14. Katanuzarop BIMsSIET HA XUMUYECKOE PABHOBECUE
1) cmeniaeT BiIeBO

2) cMeniaeT BIPaBo

3) He cMemaeT

4) HeT NpaBUILHOTO OTBETA

15. PaBHOBECHE CMECTUTCS IPU YMEHbIIIeHUH qaBieHus B cucteme Np+O,; ===
2NO

1) BieBo

2) He cMecTUTCA

3) BIpaBo

4) HeT NpaBUILHOTO OTBETA

Tema Ne 3 Ctpoenne atoma. Ilepuoanueckasi cuCTeMa XUMHYECKUX
yemMeHTOB /I.. MenaesneeBa

TecToBbIC 3a1aHUA
1. Meramnueckue cBoicTBa HanbosIee BBIPAXKEHBI y aTOMa
1) autus
2) HaTpus
3) kanus
4) xanbuus

2. HauGonpmmii pagnyc aToma UMEeT
1) K
2) Na
3) Li
4) Rb

3. 3apsa sapa aToMa KpEMHUS paBEH
1) +28
2) +31
3) +4
4) +14

4. DnexTpoHHyo KoHpurypauuio 1s2252p°3s23p° umeer atom
1) docdopa

2) xJjopa

3) 6poma



4) ¢ropa

5. B mepuoze ¢ yBennueHNEM 3apsia sSapa aTOMOB METAJUTHUECKHAE CBOMCTBA
1) ocnabeBaroT

2) yCHUIUBAIOTCA

3) He U3MEHSIOTCS

4) HEeT 3aKOHOMEPHOCTH

6. B MmasibIx nepuosax ¢ yBeJIMYE€HUEM 3apsjia sapa paguycbl aTOMOB
1) yBenmnuuBaroTcs

2) U3MEHSIOTCA EPUOIUYECKH

3) yMeHbIIaTCA

4) HE U3MEHSIOTCS

7. DIeMeHTY ¢ 3JIeKTPOHHOI (popMyIoii atoma 1522522p°3s23p cooTBercTByeT
(opMyna BBICIIErO OKCHIA

1) B,Os

2) Al,Os

3) N,Os

4) P,0s

8. Tpu wactuiel Ne®, Na*, F~ ©MEIOT oMiHaKOBOE
1) MaccoBoe unciio

2) 4uCI0 HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4ucno NpoTOHOB

9. Yucno sHepreTUUeCKUX YpoBHEH y aToMa, UMEIoIIero 19 npoToHoB
1) 3

2) 5

3) 4

4) 2

10. Uncio mpoTOHOB, HEHTPOHOB U AJIEKTPOHOB Y aTOMa C MOPSAKOBBIM HOMEPOM
40

1) 40,91, 40

2) 40, 51, 40

3) 20,51, 40

4) 40, 40, 40

11. Ywucno moaypoBHEH Ha SHEPTETUICCKOM YPOBHE OIPEACIISET ... KBAHTOBOE
YHUCIIO

1) rnaBHOE

2) MarHuTHOE

3) opOuTanpHOE



4) cnuHOBOE

12. MakcuMalibHOE YHCII0 3JIEKTPOHOB Ha f — mogypoBHe
1) 8

2) 2

3) 10

4) 14

13. IlepeMeHHYIO CTENEHb OKUCIIECHUS POSBIISIET JIEMEHT C AIEKTPOHHON
dbopmyroit

1) ...3s23p*

2)...4d105s2

3)...3523p"

4)..3d04s?

14. DnemeHT ¢ 211eKTpoHHOI popmyoii ..3s23p®3d1%4s?4p° naxomurcs
1) 5 rpymre, rIaBHON MOATPYIIIIE

2) 5 rpymre, moOOYHOM MOATPYIINE

3) 7 rpymirie, moOOYHOM MOATPYTINE

4) 7 rpymnmne, riIaBHOW MOATpyIIEe

15. Haumenblel sHepruei noHU3aIuu 001aiaetT
1) xanbruit

2) MBIIIBSIK

3) xpom

4) Opom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCUJIOB MMPOUCXOJUT B PSIIY
1) P,Os — Si0; — Al,O4

2) MnO — MHOZ — Mn207

3) N205 — P205 — ASzO5

4) CI’207 — P205 — A1203

17. OcnabneHne OCHOBHBIX CBOMCTB TMIPOKCUIOB MPOUCXOTUT B PSITY
1) Ml’l(OH)z — Mn(OH)3 — MH(OH)4
2) AI(OH); — Si(OH); — NaOH
3) Ca(OH); — Sr(OH), — Ba(OH).
4) Ge(OH)4 — Ga(OH)3 — ZH(OH)Z

18. BO3MOXHOCTh HAXOKICHUSI DJIEKTPOHOB HA OHOM OpOUTAIU OTIPEILIISIET ...
KBAHTOBOE YHUCJIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanpHOE

4) cnuHOBOE



19. 3apsn sapa atoma, uMeromero 21 aneMeHTapHyo YacTUIly, paBEH
1) +7

2) +12

3) +21

4) +10

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

1) maccel aTomMa

2) macchl sapa

3) yKciia IpOTOHOB

4) 3apsina sapa

21. Dnexrponnas ¢popmyna nona Cl” coBmagaeT ¢ 3JeKTpOHHOU popMmyIioi
1) nona F°

2) atoma Ar

3) atoma Na

4) wona Na*

22. HauboJpliee 3Ha4€HUE SHEPTUY MOHU3ALIUH Y aTOMa
1) propa

2) xanus

3) a3ota

4) xpoma

23. DOnextpoHHas (opMyrna aToma Maprasiia
1)...35%3p%4s%4p?
2)...3523p®3d*4s%4p!

3)...3523p%3d%4s?
4)...35%3p°%3d%4s!

24. I'a3000pa3Hoe coeIMHEHNE C BOJAOPOIOM 00pa3yeT dJIEMEHT
1) Mn 2) Mo

3) As 4) V

25. Haubouplee 3Ha4Y€HUE 3JIEKTPOOTPULIATETLHOCTH Y JIEMEHTA
1) Be 2) O

3)N 4)C

26. Y atoma maprasiia Ha d-mofypoBHE HAXOJAUTCSI AJIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

27. Hanmenbliiee CpOACTBO K AJIEKTPOHY y aTOMa
1)C 2) N



3) 0 4) F

28. MakcuMallbHOE YHCIIO 3JIEKTPOHOB Ha 4-0M YHEPreTUYECKOM YPOBHE
1) 8 2) 18
3) 32 4) 2

29. HaumeHnee aKTUBHBINM HEMETaI UMEET 3HA4YCHHE OTHOCHTEIILHOM

SJICKTPOOTPHULIATCIIBHOCTH PABHOC
1) 22  2) 1,0
3) 2,35 4) 1,4

30. MakcuMaibHas MOJIOKUTEIbHAS CTENIEHb OKUCIICHUS DJIEMEHTA PaBHA
1) HOMeEpy nepuoaa

2) HOMeEpy psaa

3) HOMepy IpyMIIbI

4) MOpsAKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsizb. CTpoeHUe NPOCTEHIINX MOJIEKYJI

TecToBBIE 3a1aHUSA

1. Xumudeckas cBsi3b B MoJiekyne (hochuna PH3
1) KoBaJIeHTHas MOJISIpHAst

2) KOBaJIEHTHAsI HETOJIApHAs

3) noHHas

4) Merannuyeckas

2. CoemMHEHNUSIMHU C KOBAJIEHTHOW TOJISIPHON CBSI3BIO SBISIFOTCS
1) Boa u cepoBOIOpO]

2) 6pomu Kanus ¥ a3oT

3) aMmMHaK ¥ BOJOPO]I

4) KuCIOpoa U MeTaH

3. BemecTBo ¢ KOBaJIGHTHOM MOJIIPHOM CBSA3BIO UMEET HOopMyITy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoenHEHUSAMH C KOBAJIECHTHON HEMOJIIPHOM CBSA3BIO SBIISFOTCS
1) xopua HaTpus U METaH

2) XJ0p U a30T

3) 6pom 1 aMMuaK

4) o 1 CEpOBOIOPOS

5. B coemunenusx: PHs, P2Os, H3PO3 dochop nmeeT crernenn okKucIIeHNss COOTBETCTBEHHO
1) +3, 45, -3
2) -3, +5, +3
3) -3, 43, +5



4) +3,-5, -3

6. Crenens okucienus azora B muone 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 coeqnuenun NaOH cBs3p

1) noHHas u KoBajleHTas MOJIApHAs

2) MOHHAas U JOHOPHO-aKLENTOpHAas

3) KoBaJIeHTHas MOJIIpHAasi U BOJAOPOIHAS

4) KoBaJICHTHAs HEMOJISIpHAs U MeTaJlIn4yecKas

9. loHHast cBA3b BO3HUKAET MEXy aTOMaMHU
1) meTannos

2) HEMETaJLIOB

3) MEeTa/I0B U HEMETAJLIOB

4) B MoJeKynax MpOCThIX BELIECTB

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

3) HaChIIIAEMOCTh
4) cOnpOTUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BhIpa:KeHHUs COCTABA PACTBOPOB

TecToBBIC 32 1aHUA

1. MaccoByto 0J110 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT IO popMyIie

n
C=—
1) Y,
m(BeecTBa)
2) ®=
m(pactBOpa)

s mM=V-p

4) m(semectBa) = M(pactsopa) — m(H20)

2. MonsipHyt0 KOHIIEHTPAIIMIO PACTBOPA PACCUUTHIBAIOT MO (hopmyIie

n
1)C:v

_ m(BemecTna)

2) ®
m(pactBOpa)



s mM=V-p

4) m(semectBa) = M(pactopa) — m(H20)

3. PactBop conepxut 20 r BeniectBa U 80 r Boasl. KoHIleHTpalus pacTBOpa B MacCOBBIX JI0JIAX
1) 20 %
2) 25 %
3) 0,25
4) 0,20

4. Tutp pactBopa ¢ coaepxkanuem 0,22 r Beriecta B 100 mi1 pacTBopa paBeH ... I/MI
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)150r

3)3,0r

4H15r

6. KommmuectBo BemectBa NaOH B 500 mut 0,2 M pactBopa
1) 0,2 moub

2) 0,1 momnp

3) 0,01 momb

4) 0,02 mob

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

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa pacCUUTHIBAIOT 11O (popMyIie:
_ T-1000
1) €= YR
m
) T =—
\V4
m
3) W = —
m

4) ciV1i=c2V2

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

1) 0,01

2)0,5

3)0,1

4) 0,05



10. Macca NaCl (M = 58,5 r/mosb) B rpaMMax, HeoOxoaumast ist mpurorosierus 100 mi 0,01
M pactBOpa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PacTBOpbI 3/1eKTPOIMTOB

TecToBbIE 3a7aHUS

1. DAEKTPOIUTHYECKON AUCCOIMALMEN HA3bIBAIOT
1) pa3nenenue cMecu MyTeM HarpeBaHUs

2) pacTBOpEHHE COCTMHEHUS B BOJIC

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3aUMOJICHCTBHE BEILIECTBA C BOJIOM

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

2) HF

3) H2S

4) HCI

3. CuabHBIM QJICKTPOJIUTOM ABJISICTCA PACTBOP
1) HCIO

2) H.CO3

3) H2S04

4) H,SO3

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

2) NaOH

3) RbOH

4) LiOH

5. CIoCOGHBI IUCCOLMUPOBATE TI0 THUITY KMCIOTEI 3JIE€KTPOIUTEI
1) Zn(OH);
2) Ba(OH),
3) Mg(OH):
4) Al(OH)3

6. Peakuust uaéT 70 KOHIIA B PACTBOPE MEXYy HOHAMH
1) Ba®* u CI

2) Ba?* u NOg

3) Ba?* u SO4*

4) Ba®>"u CH3COO

7. Haubonee cnaObiM dIIEKTPOIUTOM siBisieTcs (npuBeaeHbl K1)
1) H2S0s K,=1,6:10?

2) H2SiO3 K,;=2,2-101°

3) H2SeO0s K,=3,5-103

4) H2TeOs K;=3-1073



8. COKpaIéHHOMY HOHHO-MOJIEKYIISIPHOMY ypaBHeHHI0 S+ Cu?*=CuS  cOOTBETCTBYET
MOJICKYJISIPHOE YPaBHCHHE

1) 3H2S+Cu3(PO4)2 = 3CuS + 2H3PO4

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

3) NazS+ Cu(NOs), = CuS+ 2H20

4) 3H2S+Cus(PO4)2 = 3CuS+ 2H3PO4

9. BeipaskeHHE KOHCTAHTBI JUCCOLUAIIME MOKHO 3aIlucaTh Jis
1) HNO3
2) H.COs
3) KoCOs3
4) MgCl,

10. CreneHp 3JEKTPOTUTHUECKOM TUCCOIMAIIMN HE 3aBUCUT OT
1) KOHIIEHTpaIUU pacTBOPa

2) naBieHus

3) IpUpOIbI SIEKTPOIUTA

4) reMneparypbl

Honnoe npousseaenure Boabl. Bonopoanbiii mokasareib
TecToBbIC 3a1aHUA

1. JlTakmyc B pacTBOpE KUCIOTHI
1) kpacHbIi

2) cuHuit

3) ¢uoneroBbIit

4) xenThlii

2. ManuHOBYIO OKpacKy B IIEJIOYHOM cpejie UMEeeT UHAUKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBepCallbHBIN

4)) benondranenn

3. MeTtuiopanx B IPUCYTCTBUH KHCIIOT MMEET OKPACKY
1) cunroro

2) KpacHyIO

3) GecuBeTHYIO

4) opaH)XEeBYIO

4. VBenu4yeHUe B PaCTBOPE KOHIIEHTPALUH THPOKCHU]I - HOHOB COOTBETCTBYET
1) ymensmennto pOH

2) yeenuuenuto [H')

3) ymenbenuto pH

4) ysenuuenuto pH

5. 3nauennro pH= 3 cooTtBeTcTBYET KOHIIeHTparus noHoB [OH | Monb/n
1) -lg1073

2) -3

3) 101



4) 103

6. DIEKTPOIUTUYECKAs AUCCOLMAIUS BOJIBI IPUBOIUT K 0OPA30BAHUIO HOHOB
1) H+ + 02

2) 2H"+ 07

3) H:O++OH

4) OH + 0%

7. KoHnieHTpaIus HOHOB BOJIOPO/Ia B YHCTOM BOJIC PaBHA... MOJIB/II
1) 107
2)10°*
3) 101
4) 10!

8. Konnenrpamuu ruapokcus nouos 10°mons/m cootsercTyer pH. ..
1)5

2)4

3) 10

4)7

9. 3nauenuto pOH=3 Oyner oTBeuars BenuuuHa pH, paBHas
1) 10

2)7

3)11

4) 4

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

2) 101

3) 101

4) 1010

Kommiexkcoo0pa3oBaHue B BOJAHBIX PAaCTBOPax

TecToBLIE 3a1aHUA

1. KoopauHannoHHoe 9uciio Komruiekcoodpasosares B coequnennn [Cr(NH3)4Clz] paBHo
1)4
2) 6
3)2
4) 3

2. ATOMBI TaJIOTEHOB BXO/JST B COCTaB KOMITJIEKCHBIX COETUHEHH B posin
1) nuranmoB

2) BHeuIHe chepsl

3) nmuraHaoB ¥ KOMIUIEKCOOOpa3oBaTeneil

4) nuran 0B U BHEUIHEH cepsl

3. Crenenb okHcaCHHs KoMILIeKcooOpa3oBarens B coeaunenun Ka[Fe(CN)s] pasHa
1) +3
2) +2
3) +4



4) +6

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

5. CteneHnb okHCICHUS KoMILIeKcooOpa3oBareis B coeaunenuu [Pt(NH3)2Clo] paBua
1) +4
2) +2
3) 0
4) +6

6. KoopauHanmoHnHoe umciIo onpenenseTr

1) 4ucio cBs3ei KoMIIeKcooOpa3zoBarTes ¢ JIMraH aMU
2) 4KCII0 JTUTaHI0B

3) 4uCII0 LEHTPAIBHBIX aTOMOB

4) 3apsin BHyTpeHHEH cepsl

7. lllenoyHble METAIIIBI BXOST B COCTAaB KOMIUIEKCHBIX COSAMHEHHH B POJIH
1) nuranmoB

2) xomIiekcooOpa3oBareneit

3) IUTaHI0B 1 BHEIIHEH chepbl

4) BuemHel cheps

8. Bapsin BHyTpenHei chepol B coequrennn Ko[PtClg] pasen:
1) +2
2) +6
3)-3
4) -2

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

2) +2

3)0

4) +6

10. KoopuHaIMOHHOE YUCIIO KOMIUIEKCOOOpa3oBaTeNs HE 3aBUCUT
1) oT mpupoaBI KOMIUIEKCOOOpa3zoBaTes

2) 3apsiia KOMILJIEKCOOOpa3oBaTes

3) TemnepaTypsl

4) naBieHus

I'mapoJus cosen
TecToBble 3a1aHNs

1. Tunponu3y moaBepraroTCcs COIN
1) KCI

2) NaCN

3) CH3COONa



4) NaNOs

2. 'upponu3y He O/IBEPratoTCs CONU
1) NH4NOs

2) AICl3

3) BaCl:

4) NaxSOg4

3. TIoTHOMY THAPOJIH3Y MTOBEPTAIOTCS COJIHU
1) Fez(CO3)3

2) Alx(SOa)3

3) FeCls

4) Al>S3

4. 3nauenue pH<7 umeroT BoIHbIE PACTBOPHI COJIEH
1) Cr(NOs3)2

2) Na2CO3

3) CuSOq4

4) BaCl

5. 3nauenne pH>7 uMeroT BOAHBIE paCTBOPHI COJIEH
1) Ba(NOs):

2) Zn(NO3)2

3) NaCH3COO

4) K2S

6. Vpasuenne COz*+HOH === HCO3 +OH oTHOCHTCS K THAPOIN3Y COIM
1) Ca(HCOs)2

2) Alx(COs)3

3) K2COs

4) KHCOs3

7. OCHOBHBIE COJIM 00pa3yrOTCs MPU THIIPONIH3E

1) MgCl,

2) Al2S3

3) K3POg4

4) CuSOg4

8. JIakMyC OKpaIMBAETCS B PO30BBIN [IBET B PACTBOPAX CONEN
1) Al2(SO4)3

2) Na2COs

3) KaS

4) ZnCl;

9. Kucisle cou 00pasyroTes MpU TUIPOIIU3E
1) CuSO4

2) CaS

3) MgCl;

4) NasS

10. denondranens npuodpeTaeT MATMHOBYIO OKPACKY B paCTBOPax coJieit
1) AICIs
2) KNO2



3) NazS

4) K2SiO3
KecTkocTh NPUPOIHBIX BOJ
TecroBble 3aganus
1. Ilpomecc  MNOCTENMEHHOTO  MNPUIMBAHUSA  PAcTBOpa-TUTPAaHTA K

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa3z0aBJeHUEM;

0) TUTpOBaHUEM;

B) CMEIIEHUEM

T') SKBUBAJICHTOM THUTPAHTA.

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

0) KpUBOW TUTPOBAHMUS;

B) JIUHUEW HEUTPAIBHOCTH;

') TOYKOI SKBUBAJICHTHOCTH.

7. TUTp pacTBOpa pacCUUTHIBAIOT MO POpMyJIE:

_ T(pactBopa)-1000

a) C ;
) M., (BemecTBa)
m(pacTB.BemIECTBA
6) T - (p IIECTBA)
V(pactBopa)
m .
B) 0= (pacTB.BemeCTBa) |

m(pactBopa)

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

a) CTaHJIapTHBIM;

0) cTaHAapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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

100 mMn mpuponHoi Bonbl monuio B cpennem 17,6 ma 0,05 v pactBOp
KOMITJICKCOHA

a) 1,76 MOIBIKB/IM®;

6) 17,6 MMOIBIKB/IM®;

B) 8,80 MONBAIKB/IMZ,;



r) 8,80 MMOIBIKB/IM°,

12. OO11y10 XKECTKOCTh BOABI OMPEACIAIOT METO/IOM. .....
a) XeJIaTOMETPUH,

0) alMANMETPUY;

B) KOMILJIEKCOHOMETPHH;

T') QpreHTOMETPUH.

13. KapOoHnaTtHas keCTKOCTb BOJibI, HAa TUTpoBaHue 100 M1 KOTOpOi
u3pacxoaosano 8,5 mi 0,1 v pactBopa HCI, paBna

a) 0,85 MOIBIKB/IM®;

0) 0,85 MMOIBIKB/IM3;

B) 8,50 MoB3KB/IMS;

r) 8,50 MMouBIKB/IM°,

16. Kakumu nonamu 00ycIIOBJICHA IMOCTOSIHHAS KECTKOCTh BOJIBI?
a) Cl, SO4;

6) CO32', HCOs5’;

B) NOs".

17. Kakas »eCTKOCTh BOJBI YCTPAHAETCA KUIITYEHUEM B TeUeHHUE | yaca mpu
aTMOC(EpHOM JIaBJICHUU?
a) MocTosiHHAs; 0) 00111asi; B) BpeMEHHasl.

18. K xakoMy KiacCy OTHOCHUTCS BOJa, €CJIM €€ O0Ias >KeCTKOCTh paBHA 5
MMOJIb-2KB/J1?

a) MsITKas;

0) TOBOJILHO YKECTKAs;

B) CpEIHEH )KECTKOCTH;

T) J)KEeCTKasl.

20. Yepe3 kakWe COCAMHEHHS YCTPAHSIIOTCS THUIPOKApPOOHATHI KaJIbIUS U
Maraus?

a) CaCOs, MgC03;

0) CaCOg3, Mg(OH);

B) Ca(OH);.



21. Kakoii ®3 peEareHTHBIX METOJOB TPHUMEHSIOT JJis YCTpPaHEHUS
KapOOHATHOMW KECTKOCTH M OJHOBPEMEHHO ISl YMEHBIIICHHUS MIETIOYHOCTH?
a) kunsiueHue; 0) u3Bectkopanue; B) BBeAeHne NaOH.

JAucnepcHbie cucrembl. KosutiouaHoe cocTosinue BenecTn
TecToBbIE 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BEIIECTBO B BHJIE MEJIKUX YaCTUIl PaclpeesieHO B cpejie
JIPYroro BellecTBa Ha3bIBAIOTCA ... .

2. COBOKYMHOCTb MEJIKMX YaCTHUIl COCTABISET IUCIIEPCHYIO ... .

3. BemiectBo, B KOTOPOM pacrnpeziesieHbl MEeJIKHUE YaCTUIIbl, HA3bIBAIOT JUCIEPCUOHHOM ... .

4. OMmynbcus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIIBHBIN paCTBOP

5. A3p0o30Iib, 3710 ... .

— TyMaH

— MOJIOKO

—Ma3b

— CTPOHUTENIBHBIN PacCTBOP

6. Cycriensus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENIBHBINA PacTBOP

8. Cucrema, oOpa3oBaHHasi Ta30BOW HUCIIEPCHOMN CPEION M KUIKOW JUCTIEPCHON (ha3oil —
370 ... .

— a’po30JIb

— OMyJIbCUS

— CyCHEH3Us

— reib

9. Cucrema, oOpa3oBaHHas KUJIKON IUCIEPCHON cpelo U KUAKOW aucrnepcHon (a3oi —
370 ... .

— a’po30Jib

— AMYJIbCUS

— CyCHEH3Us

— reib

10. OcoGoe cTyaHeoOpa3Hoe KOJUIOUAHOE COCTOSIHUE CHCTEMBI — 3TO ... .

— a’po30JIb



— OMYJIBCHS

— CyCIIEH3Us

— Telb

11. CBoiicTBa KOJUIOMIHBIX PaCTBOPOB, XapaKTepU3yOLIeecs OECIOPSII0UYHBIM Xa0THYHBIM

ABVIKCHUCM KOJIJIOUMJHO-AUCIICPCHBIX YaCTHUIl — 3TO ... .

— OpOYHOBCKOE JBIKCHUE

— i dysns

— CeIMMEHTALU

— KOAryJIsIHs

12. CpoiicTBa KOJUJIOWJHBIX pPAaCTBOPOB, XapaKTEPHU3YIOLIEECH CaMOIPOU3BOJIBHBIM
MPUPOHBIM CMEIINBAHUEM PACTBOPOB — ATO ... .

— OpOYHOBCKOE JIBIDKCHUE

— i dysus

— CeIUMEHTALUS

— KOAryJIsus

13. CpoiicTBa KOJUIOMIHBIX PAacTBOPOB, XapaKTEPU3YIOLIEECsS OCEHaHUEM JUCIIEPCHBIX
YaCTHIl IO ACUCTBHEM IPaBUTALMOHHOTO MOJIS — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— i dysus

— celMMEHTaNus

— KOaryJisius

14. 3omp nomuaa cepedpa C IMOJIOKHUTENBHO 3apsHKCHHBIMH T'paHyJaMH B BOJHOW cpene

KOHACHCAIUOHHBIM METOA0OM, B OCHOBC KOTOPOI'O JICIKUT PCAKIIUA 06MeHa, MOKHO IPUT'OTOBUTD,
€CJIU B U30BITKE pacTBOp

— K2S0Oq4

— Agl

- KI

— AgNO3

15. CBoiicTBa KOJJIOMIHBIX PAaCTBOPOB, XapaKTEPU3YIOLIEECs pa3pyIIeHUEM KOJUIOUIHBIX

qacTull — 9TO ... .

1.

— OpOYHOBCKOE JIBIDKEHHE

— muddy3us
— CeIUMEHTALIMA

— KoaryJjsanus
Tema Ne6 XuMusi BAKYyIINX CTPOUTEIbHBIX MATEPHATIOB
Bapuant

I{eMeHTHBIN KIIMHKEP COAEPIKUAT

A W N

RORER

2.

oKcua Kanbuus
oKcua antoMuHUS
okeua yrnepoaa (1V)
OKCKUA KpeMeHUs

YKaxuTe coaepikaHne OKCHIOB PJIEMEHTOB B IIEMEHETE



1 (1) okcua Kanbums [1] 62-68%
2 (2) okcng antoMUHKSA [2] 4-9%

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

YCKOPI/ITGHB CXBaTbIBaHHUA Y XUIKOI'O CTCKJIa

1 @ TeTpadTOpOoCMANKAT HaTpUA

2 O 3TUNEeHAMaMUHTETPaaueTaT HaTpus
3 O CUAMKaT HaTpusa

4 O rMAPOCUINKAT KanbLus

4.

[Tpu onpeneneHnu coiepkaHusi aKTUBHBIX KOMIIOHEHTOB U IEpeKera KOMOBOM U3BECTH, 00pa3Iibl
BEILECTBA PACTBOPSIOT B BOJAE U TUTPYIOT PACTBOPOM

@ CONIAHOM KUCNOTbI
O KoMmnnekcoHa III
O XPpOMOreHa YepHoro

O deHondTanemHa

A W N+

5.
I{eMeHTHBII KIIMHKEP CONCPKUAT

6enut

anut

uenut
antomodepput

ORRRE

STPUHTUT

6.
H3BecTh ITyIOHKA B KAYCCTBEC BSXKYLICTO COACPIKUT

oKcuna Kanbuuda
OoKCnAa MarHusa
rmapokcua Kanbumsa
oKCuna antoMUHUA

OQ0®OO0

OKCMA KpeMHUa

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

QO xnopua HaTpusi,cynbdaT HaTpusl, WaBenesas KNCIoTa, CyabdaT anoMuHus

[y

(® waBenesas kucnoTa, caxaposa, MoueBMHa, GOpHas KMCIOTa

N

QO caxaposa, cynbtar HaTpusi, XI0pPUA HATPUSI, MOYEBMHA

w

8.

P ACTBOPLI JJICKTPOJIUTOB CYIIECCTBCHHO YBCINMYHNBAIOT CKOPOCTH TBECPACHHUA ICMCHTHLIX
PacTBOPOB U CHHUIKAIKOT BPEMS UX CXBATBIBAHUS. K TakmMm B€IICCTBAM OTHOCATCS

1 O xnopua HaTpus, kapboHaT kanus, cynbdat antoMuHusa, 6opHas kucnora
2 O mouesuHa, WaBenesas KMCNOTA, HUTPAT aNOMUHUS, XJIOPWUA HATPUS
3 (@ xnopua Hatpusi, Kap6oHaT Kanusi, CybhaT anoMUHISI, CyibhaT HaTpus



9.
yKa)KI/ITC, KaKHEC BCIICCTBA OTHOCATCA K BO3AYIIHBIM BSIKYIIIUM:

A W N =

RROR

10.
Vxaxure COCIMHCHU A, KOTOPBIC IPUMCHAKOTCA, KAK YCKOPUTEIN TBEPACHU A I'MIICA:

1
2
3
4

11.
YKa)KI/ITC, KaKO€ BCUICCTBO OTHOCUTCA K TUAPABJINYCCKUM BAXKYILIUM!

A W N =

12.
Kaxkoit moH BbI3BIBacT KOppPO3MI0 O€TOHA 1101 Ha3BaHUE "IeMeHTHas Oamnia'?

A W N R

13.

a
®
®
a

O®@0O0

C0®O

rmnc

nopTnaHALEMEHT
KOMOBas U3BECTb
KWCNOTOYMNOPHbIA LEeMEHT

XXMBOTHbIN KJen
cynbdaTt HaTpus
cynbdaT aMMOHMSA
rmapokcua Kanbums

U3BeCTb
MarHesuanbHbIii LIeMeHT
rMMHO3EMUCTbIN ueMeHT
pacTBOpMMOe CTEKII0

MarHmsa (2+)
cynbdaT-uoH
KapboHaT-noH
XN0PUA-NOH

Kakyro peaknuio nMeeT pacTBOp MOPTJIaHALEMEHTA?

A W N =

14.

O
O]
@)
O

KNcnyto
LLLeIoYHY0
HeWTpanbHyo

cnabo-kuncnyto

OCTPUX-TUIIC COJIEP>KUT B COCTaBE CyNIb(}aT KaJbIus U ...

A W N =

15.

C0®O

BoAYy
OKCUJA Kanbuus
nyuuonaHoBble A06aBKM

cynbdaT MarHus

TBCpI[eHI/Ie MHHCPAJIBHBIX BAIYIIHUX OIMUCAHO B TCOPHUU

1 @ barikoBa
2 O Lynbue-fapamn



3 O TuHpans
4 O boiins-MapwoTta

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

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

2) Cr03

3) CrO3

4) HoCrOg4

2. CTeHeHB OKHCJICHHS a30Ta YBCINYNUBACTCA B pAAY
1) NH4Cl, N2, NO>

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NH3, NO

3. DnemeHT S MMPOABJIACT TOJIBKO BOCCTAHOBUTCIIbHBIC CBOIICTBa B COCANHCHUHN
1) H2SO3

2) H2S

3) SO3

4) Na SOz

4. 3nement Cr MMPOABJIACT TOJIBKO BOCCTAHOBUTCIIBHBIC CBOMMCTBa B COCANMHCHHUHN
1) K2Cr207

2) Cr

3) Cr.03

4) NaCrO2

5. B xucnoii cpene nepmanranar kamms (KMnQOg) BoccTaHaBIMBACTCS 10 COSTMHCHUS,
COJIepXKaIlero aToM MapraHia B CTENIEHU OKUCIEHUS
1)+6 2)+2 3)+4  4)+3

6. CrerneHb OKHUCIIEHUS 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 MapraHiia MposiBISIET TOJIBKO OKHCIIUTEIbHBIC CBONCTBA B COCTUHEHUN
1) Mn

2) KMnO4

3) MnO;

4) KoMnOgy

9. MakcumanbHas CTENIEHb OKUCJIEHUS paBHasi +5 XapakTepHa JJisi aTOMOB



1) xpemHus
2) a3oTa

3) cepnl

4) ¢propa

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 KaKkoM 13 yKasaHHbIX rasibBaHU4YeCKNX N1EMEHTOB NpPOTeKaeT npouecc okmcneHunsa kagmmsa ¢ 0 go +2
1 @ KaamMueBo - CBUHLOBOM

2 O KagmuneBo - XxpoMOBOM

3 O KagMneBo - UMHKOBOM

4 O KagMueBo - MarHMeBsoMm

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

1 O ANIOMUHUEBO-MEAHbIN

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

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

1 [:_/1 nUTUN
2 [:_/1 LUMHK
3 0 onoso
4 (O xeneso
4,

Ha BenuMynHy anekTpoaHOoro noTeHumnana mMeTasnna BAUSIOT:

BE/IMYMHA NMOBEPXHOCTU MeTasnna
KOHLEHTpaLMs MOHOB MeTanna
npupoga anekTpoaa

RRRO

Temnepartypa

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

1 O KnaneipoHa-MeHaeneeBa
2 O AppeHunyca

3 @ HepHcTa

4 O BaHT-Todda

6.

B kauecTBe 3n1eKTpoAoB B BOAHbIX pacTBOpaX HeNnb3s UCNOJb30BaTh MeTansbl:

30/10TO
mMenb
HaTpui

RROO

6apuit



7

Yemy paBHa 3/C (B) MeaHO-UMHKOBOIO 3/1IEMEHTA, €C/TN KOHLUEHTpauMsa MOHOB MeTansla y aHoda un katoga pasHa 0,01
Monb/n:

1 O 1,00

2 ® 1,10

3 O 1,58

4 QO -2,35

8.

Mo OTHOLWEHUIO, K KaKOMYy M3 3/1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHbIMM NOTEHUManaMmn xeneso sBnseTcs
oKucnuTenem, ecnm CTaHAapTHbIN 3NeKTPOoAHbI noTeHuuan Fe|Fe2+ = - 0.44B ?
1 O -0.278B

2 O +0.348B

3 ® -0.76B

4 O -0.408B

9.

[10 OTHOLWIEHMIO, K KaKOMY M3 METaJJI0B, C YKa3aHHbIMM CTaHAAPTHbIMW MNOTEHUWaiaMu ajlloOMUHNIA SIBNSIETCA
OKUCNTUTENEM, €CNTN CTaHAAPTHbLIN 3/1eKTPOAHbIN
noteHuyman AI|AI3+ = - 1.66B?

1 O +0238B
2 O +1.708
3 ® -2378B
a4 O +0868B
10

B KaKmMX U3 yKasaHHbIX CXEM FafibBaHUYECKMX 3/1IEMEHTOB CBUHEL, SAB/ISIETCS aHOAOM, eCNM CTaHAApPTHbIA 3N1EeKTPOAHbIN
noteHuman Pb|Pb2+ = - 0,127 B?

1 D HukeneBo - CBUHLOBbIN

2 [ cBuHLOBO - cepebpsiHbiii
3 [:] CBWHLIOBO - O/IOBSIHHbIN

4 @ CeuHuoBO - PTYTHbI

11.

Kakune aBa anekTtpoaa, onyueHHble B 0, 01 M pacTtBopbl UX conen 06pa3ytoT rasibBaHMYeCKniA aN1eMeHT C HanbonbLmM
3HayeHunem DC?

1 @ MarHwn, cepebpo
2 O MapraHeL, 0n10BO
3 O CBUHeL, cepebpo
4 O HWKenb, Mefb
12.

AKTUBHOCTb META/JIOB YMEHbLUAETCS B paay

1 O Xeneso, UMHK, CBUHEL, KaaMuit
2 O Xeneso, UMHK, KagMuii, CBUHeL,
3 @ LIMHK, )Xene30, KagMUN, CBUHEL|
4 O LIMHK, )esie30, CBMHEL, KaaMuni
13.

Y Kakoro ranbBaHM4YecKoro anemeHTa byaet Hambonbwas D4C, ecnun anekTpoabl onyweHbl B 1 M pacteopbl B 3

1 O MapraHueBo - LMHKOBOM
2 O HWKEeNeBo - MarHNeBoM



3 O MeAHO - MarHMeBOM
4 @ MarHueBo - cepebpsiHOM

14.
C KaKuM M3 yKasaHHbIX PacTBOpOB 6yAeT pearnpoBaTb MarHuii:

1 @ HUTpaT pTyTH

2 O Xnopua HaTpus

3 O cynbdaTt Kanms
4 O Cynb®UT Kanbums
15.

Mo OTHOLWEHUIO, K KaKOMy M3 MEeTaIoB C YKa3aHHbIMU HUXe CTaHAapTHbIMU NoTeHunanammn cepebpo sBnseTcs
BOCCTaHOBUTENIEM, €CNIM CTaHAAPTHbIN 31eKTpoaHbIn noTeHumnan Ag|Ag+ = + 0.80 B?

QO +o0.23B
® +1.70B

QO -2378B

O +0348B

D W N R

16

Mo OTHOWEHMIO, K KAKOMY M3 METasI/I0B C YKa3aHHbIMW HUXE CTaHAApPTHbIMU NMOTEHUManaMmn HUKENb SBAsSeTCs
OKUCNTUTENEM, €CNTN CTaHAapPTHbIN 3n1ekTpoaHbi noteHuman Ni|Ni2+ = - 0.25 B?

O +0.228B
O +1.708B

® -2378B

O +o0s88B

A W N =

Tembl 8 Koppo3us merajliios
TecToBbIe 3a1aHUA

Bapuant

1. B pacTBOp 2JIEKTPOINTA, COAECPKALIETO PACTBOPEHHBIA KUCIOPO/I, OMYCTHUIIN IIUHKOBYIO
IJJACTUHKY M [IUHKOBYIO IJIACTUHKY, YACTUYHO MOKPBITYIO MEJbI0. B KakoM ciydae mpouecc
KOppO3UH IIMHKA MPOUCXOAUT HHTeHcuBHee? [laiite cxemy mporecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAsSI JIACTHHKA;

0) MHTEHCUBHEE KOPPOJAUPYET IIMHKOBAs MJIACTMHKA, YACTUYHO MOKPHITAsi MEJIbIO;

B) KOPpO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaXXuTe MeTajul, UCIOIb3YEMBIN IIPU MPOTEKTOPHOM 3aINUTE XKEJIE3HBIX U3IEIUM OT
kopposuu. [louemy?

a) Ag 6) Co B) Sn r) Mg.

3aaHud I CAaMOCTOATEIbHOI PadoThI
(BapuaHTBI)



CamocrositeabHast padora Ne 1
3amanue 1. 3anoxHUTE MPOMYCKU B TAOIHIIE

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.

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

3aganue 4. CocraBbTe (GOpPMYIBI OKCHAOB M THAPOKCHAOB 3JIEMEHTOB TPETHEro IMEpHoJa,
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. Beruucnurte MOJISIPHYIO U MOJIIPHYIO KOHIIEHTpaluio dkBuBaienta 20 %-Horo pactBopa
XJIOpHIA KaNbIMs TIOTHOCTBIO 1,178 T/eM®.
2. CocTaBbTe ypaBHEHHE THAPOIU3a CONIEH B MOJIEKYIIPHOU U MOJIEKYJISIPHO-UOHHON (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 koHrenTpamo noHos [H*] n pH cpensr, ecim [OH]=10"2 mons/m.

6. Hamuiute BBIPAKCHUC KOHCTAHTBI PABHOBCCHUA IJIA cne;[ylomeﬁ pCaKkmuu:

2H,0,, +2CL,,, === 4HCl,,+O0,,,




CamocrositeqbHast pabora Ne 3

3ananue 1. Kakue oTnuyuTeNbHBIE OCOOCHHOCTH XapaKTEPHU3YIOT KOJUIOMHOE COCTOSIHHE

CHUCTEMBI?

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 CONH ¢ KOHIEHTpanuei kaTnoHoB Zn2* 0,001Moms/m.

3aganue 5. CocTaBbTe CXEMbl FAIbBAHMYECKUX 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 Cpelax.

3agaHus 1 CAMOCTOATEIBLHBIX 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. CoctaBbTe (OpMYJIbI OKCUAOB M THIPOKCHUIOB 3JIEMEHTOB BTOPOIO IMEPUOAA,
OTBEYAIOIIMX KX BBICHIEH CTenmeHu OKHUCieHHus. Kak H3MeHsAeTcs KUCIOTHO-
OCHOBHOM XapaKTep 3TUX COCTAUHEHU?

3. Jlaitte  ompegeneHue  dIEKTpooTpuuarenbHocTd. Kak — uU3MeHsieTcs
AIEKTPOOTPULIATENBHOCTh P-3iieMeHTOB B VII-A moarpynne? Kak n3amensiercs ux
OKHUCJIUTENIbHASI AKTUBHOCTh U TIOYEMY ?

4. Hamummre syektpoHHble (opmyiasl atoMoB ZN u Cl U COOTBETCTBYHOIIUX
WoHOB: Zn?*, CI~

CamocrosTesbHas padora Ne 3 «KosmMraruBHbie CBOHCTBA PACTBOPOB
HEeIJIEKTPOJIUTOB)
Bapuant Nel




1. Beruuciure maccy BaCly:2H,0, HeoOxomumyro st mpurotoBieHuss 500 r
pacTtBopa ¢ MaccoBoii qoieii 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.

CamocrositenbHasi padota 4 «PacTBOpBI DJIEKTPOJIUTOB)»
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 ¢ KoHIleHTpatued 0,1 Moib/11 (cTenenb qucconuaruu pasaa 0,13).

CamocrosiTesbHas padoTra Ne 5 «OCHOBBI 2J1EKTPOXUMHU KN
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, +2A3*
0) Mn + 2AgNO3;—Mn(NO3), + 2Ag.

3. Hamummure ypaBHEHHS XUMHUYCCKHAX TPOIECCOB, MPOUCXOAANIMX IIPH
AJIEKTPOJIM3€ BOJIHOTO pacTBopa pocdaTta HATPUS C UHEPTHBIM aHOJIOM.

CamocrosiTeibHas padora Ne 2
«OKHMCINTETBLHO-BOCCTAHOBHUTEILHbIE PeAKIMID)
Bapuanr 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 mpomecchl MNPOTEKAIOT IMPU 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)
PexoMengyemas tematrka pedeparos 1Mo Kypey:

Ne n/n| HanmeHoBaHue TeMbl pedepara

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 OYTYIIETO

4
5
6 Koppo3ust MeTalsIoKOHCTpYKIMH
;
8
9

Hosrie MaTepHraJibl B CTPOUTECIILCTBE HA OCHOBE ITOJMMEPOB

10 | Dxonormueckas 6€30MaCHOCTh METAJUIONIACTUKOBBIX KOHCTPYKITHIA

11 HpI/IMCHCHHe CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble 1 MarHe3naJIbHBIE BKYIIUE

13 MeToapl XUMHYECKOTO aHaIu3a CTPOUTCJIbHBIX MATCPHUAJTIOB

14 Kosutoniel B CTpOMTENBCTBE M 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 | Buasl KOppO3MOHHO-CTOWKNX OETOHOB

22 | CoBpeMeHHbIE OJMMEPHbIE MaTEPHAIIbl B CTPOUTEIHCTBE




Ne i/n1| HanmeHoBaHue TeMsl pedepara

23 | AaTHTIIpPEHBI B 00JIACTH UX 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 TEXHUUYECKUX HAYK, a TAK)KE MATEMaTUYECKOTO arapara
(OnK-1).

Bonpocul k oxzameny:

1. O6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DHEPreTUKa IIPOLECCa
pacTBopeHus. PacTBopuMOoCTh BeliecTB. 3aBUCUMOCTh PaCTBOPUMOCTH OT NPUPOJbI U CBOWCTB
PacTBOPUTEIIA U PACTBOPEHHOTO BEIIECTBA.

2. Karonuble ¥ aHOJHBIE HOKPHITHSA. IIpMBEINTE KOHKPETHBIC IPUMEPHI U OOBACHHUTE
MPUYNY BOBHUKHOBEHHUS KOPPO3UU IIPH HAPYIICHUH LEIOCTHOCTH MOKPBITUH.

3aoanue npakmuueckoe

Koppo3uss xpomMupoBaHHOro >kejne3a IpU HapyLIEHUH LEJIOCTHOCTH MOKPBITHS B
cJ1a0O0IIEeTIOYHON U KUCIION cpeniax.

Bonpocul 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.

BOI’ZpOCbl K 9K3aMeH):

1.OcHoBHBIC TIOHATUS XUMHH: aTOM, MOJEKYIa, XUMUYECKUH AIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Buasl koppo3uu MeTayuioB.MeTobl 3aIlMThl METaUIOB OT 3JIEKTPOXUMHUYECKON
KOPPO3HUHU.

3aoanue npakmuueckoe

OnuimuTe XMMUYECKHUE CBOMCTBA OKCHIA Kalmbliust U okcuaa cepsl (V).

BOI’lpOCbl K 9K3aMeH):
1. Xumuyeckoe paBHOBecHe, (PU3UUECKUN CMBICI KOHCTAHTBI paBHOBecus, mpuHIun Jle
[atense



2. JIérkue KOHCTPYKLMOHHbIE MeTajulbl. bepuimii, marauii, amomunuii. duznyeckue u
XMMHUYECKHE CBOICTBA, UX COEIMHEHMs, CIUIaBbI, UCIOJIb30BAaHUE 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 npakmuueckoe

Koppo3uss XpoMUpOBaHHOrO >Kejle3a IIpU HAapyLIEHUH 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 axzameny:

1. MeTo/bI onpeienieHust BOJOPOJHOTO TTOKA3aTels.

2. Bona B mpupoje, Poib BOJbl py 3aTBOPEHUN THUAPABIMYECKHUX BSIKYIIUX BEIIECTB.
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. OxucnuTeNnbHbIe CBOMCTBA ITEPMaHTaHaTa Kallusl B Pa3IMYHBIX Cpeiax.

3adanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rupokcua 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. TlpoTekTtopHas 3amMTa METALIOB OT KOPPO3WH. DIeKTpo3amuTta. VHrHOUTOPHI
KOPPO3HH.

3aoanue npakmuueckoe

dusndyeckne ¥ XUMHUIESCKHE CBOMCTBA BOIEI.



Bonpocwt k oxzameny:

1. CgoiicTBa KHCIIOT, COJICH, OCHOBAaHMM C TOYKH 3PEHHUS DJICKTPOJIUTUYECKOU
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 npakmuueckoe
Meto0M 31eKTpOHHOr0 6anaHca noadoepure Ko3(pPUIUUEHTHI, YKaXKUTE OKUCIUTENb U

BOCCTAaHOBHUTENb B PEAKIIUSX:
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.
XapaKkTepuCTUKA 3JIEMEHTOB UCXOs U3 CTPOCHUS MX aTOMOB.

2. 'annbBaHOKOPPO3USI, TPHYUHBI €€ BOSHUKHOBEHUSI.

3aoanue npakmuueckoe

Hanummre ypaBHeHus Aucconuaiiy Ha WMOHBL: a) HuTparta xenesa (1), 6) cynpdpuna
TUApOKCcOOapHsi, B) CEpHOM KUCIOTHI, T) TUIPOKCHIA Oapus, 1) TUAPOCUINKATA HATPHSL.

BOV[pOCbl K 9K3AMEHRY.

1. Ionatue 00 31eKTpoAaX U AEKTPOAHBIX MOTeHUuanax. CTaHIapTHBIA BOAOPOAHBIM
ANEKTpoA. Psa  crangapTHBIX — BJIEKTPOJHBIX  IMOTEHUHMAIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DIIEMEHTHI.

2. Kunienne u 3amep3aHuie pacTBOpoB. 3akoHbI Payms. AHTH(DPU3HI

3adanue npakmuueckoe

OcHOBHbBIE BUJIbI XUMUUYECKHX peakiuid. Peakiiuyn oOMeHa B pacTBOpax 3JIEKTPOJIUTOB Ha
npumepax peakiuii: NaoCOs + HCl—; Fe(OH)3 + H2SO4—.

Bonpocwt k oxzameny:

1. Metamibl ¥ HEMETAUIbI, WX TIOJOXKEHHE B MEPUOAUYECKO cucteme. OCHOBHBIC
CBOMCTBA JJIEMEHTOB — AaTOMHBIA paandyC, JHEPrus HOHU3ALMHU, CPOJACTBO K DJIEKTPOHY H
ANEKTPOOTPUIATETBHOCT, BO3MOKHEIE CTENEeHU OKUCIICHHS, OKHCIIUTENHLHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA 3JIEMEHTOB. 3MEHEHHE CBOWCTB 3JEMEHTOB B MEPUOAAX H
rpynnax. OOmieHay4HOe 3HauYeHWE TMEePUOJUYECKOr0 3aKOHA M TIEPUOJAMYECKON CHCTEMBI
J.M1.Menneneena.

2. XuM#s METaUIOB TMOATPYNIBI  XpoOMa, WX COCIUHCHHS, WCIOJb30BAaHUE B
CTPOUTEIBCTBE.



3aoanue npakmuueckoe

IIpyu 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

Paccumraiite maccy cynbdara HaTpus, HeoOXxoaumyto ais npuroroienus 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 M300paXKeHNsT KOBAJIEHTHBIX CBSI3€U, CBOMCTBA
KOBAJICHTHBIX CBSI3€M: JIJIMHA, DSHEPrus, HACHIIIEHHOCTb, HaNpaBieHHOCTb. I[loHsATHE O
TUOpUIM3AIMU aTOMHBIX OpOWTalIell. G U T — CBSI3U. Pa3HOBHIHOCTH KOBAJCHTHOW CBSI3U —
HETOJISIpHASL, IOJISIPHAs, 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.

Bonpocwt k oxzameny:

1. Meramnueckas CBsI3b, €€ 0COOCHHOCTH, XUMUYECKHE CBOMCTBA METAIJIOB.

2. Kowmmekcuble coenuHeHus. KoopaumHamumonHass Teopust Beprepa. Mertonsl
NOoJy4deHUs.. BHYTpeHHsII M BHEIIHAS KOOPJIUHALMOHHBIE CcQepbl KOMIUIEKCOB. CTpyKTypa
BHYTpeHHEHl KoopAuHAUMOHHOW cdeprl. LleHTpanpHBII aToM - KOMIUIEKCOOOpa3oBaTellb,
JUTaHabl, KOOPJIMHALIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOIO HOHA. XHMHYEcKass CBS3b B
KOOPJMHAIIMOHHBIX COEAMHEHHUAX. TUIBl KOMIUIEKCHBIX COEIMHEHWI. 3HAUEHUE KOMIIJIEKCHBIX
COETMHEHUI B XUMUU, OMOJIOTHH, CEIbCKOM XO35IIICTBE U TEXHHUKE.

3aoanue npakmuueckoe

Kakas macca, kakoe KOJMYECTBa BENIECTBA, KAKOE YMCIIO MOJIEKYI, KaKO€ KOJIMYEeCTBA
HKBUBAJICHTOB COOTBETCTBYET 00BEMY Kucimopoaa 11,21 (1.y.).



Bonpocul 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

HanwummTe ypaBHEHHS peaKIHid, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CIICIYIOIINE
npespaieHus: CuO—CuCl,—Cu(OH),—Cu(HSO4)2—CuSOa4.

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. [Ipolueccel cXBaThIBaHUS U TBEPACHUS BSDKYILIHUX
matepuaioB (Teopus baiikoBa). PaccmoTpeTs Ha nmpuMepe TBEpASHHs THIICa.

2. KosanentHas cBsa3b. [wOpummsanmss aroMHBIX — opOwurtaneit. Paccmotpute
rubpuanzanuio 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 cTanapTHBIX MOTEHIMAIOB. BOIOpOIHBIN 37IEKTPOI.

3adanue npakmuueckoe

Boruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcuaa Kaiabius (U3BECTKOBBIA PacTBOp),
CcYMTask AUCCOLMALINIO ITOJIHOM.

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)3P0Os—Zn3(PO4)>.

Bonpocul k axzameny:



1. Ilepuoauueckuii 3akon J[.M1.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dopmynupoBka. Ilepumoguueckas cucrema xumuueckux siaemeHtoB JI.M.MengeneeBa kak
rpaduveckoe U300pakeHne MeprUoJHUECKOro 3aKOHA, KaK KIaCCU(HUKAI aTOMOB T10 CTPOCHUIO
UX AJIEKTPOHHBIX 000JsI0ueK. ['pymbl, nepuoisl U ceMeicTsa s, p, d, f — 31emMeHToB.

2.Crioco0b!l mostydeHusl KOJUIOMJIHBIX pacTBOpoB. Crpoenue muuenn 3oneld. IIpaBuiio
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  TepMomuHAMUYECKHe  (QYHKIUH.  TepMOXUMHYECKHE  ypaBHEHUS,
ocobeHHOCTh 3anucHu. 3akoH ['ecca m cimeactBus u3 Hero. OmnpeneneHHe 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
¢hopmupoBaHusi KOMIETEHIIMA

KoHTpons oCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAHWN OOydYaroluxcs M0
JUCUUIUIMHE Tpou3BoaAuTcs B coorBeTcTBUM ¢ Ilnm KyOoI'AY 2.5.1 «Tekyuuit
KOHTPOJIb YCIIEBAEMOCTH M MIPOMEXKYTOUHASI aTTECTAIUST 00YUYAIOIINXCSI.

Kpumepusamu ouyenku peghepama seisromcs: HOBU3HA MeKCMA, 0OOCHOBAHHOCHb blOOPA
UCTOYHUKOS TUmMepamypbl, CMmeneHb PACKpblmus CYUWHOCMU 80Npocd, coOMo0eHUss mpebo8aHuil
K oghopmuenuio.

OyeHnka «OMAUYHO» — BbINOJHEHbl 6ce MpeDO8aHUs K HANUCAHUIO pegepama: 0003HAYEHA
npobnema u 060CHOBAHA €€ aKMYanbHOCMb, CONAH AHAIU3 PA3IUYHBIX MOYeK 3PeHUsi Ha
paccmampusaemyro npooiemy u J102UUHO U3LONCEHA COOCMEEHHAs NO3UYUS, CHOPMYIUPOBAHb
86160001, MeMd PACKPbLIMA HNOJIHOCMbIO, BblOEPAHCAH 00bEM, CoON00eHbl mpebo8aHus K
BHeuHeMy 0hOPMAEHUIO.

Oyenka «xXopouwtoy — OCHOBHble mMpeboBanus K pegepamy BblNOIHEHbl, HO NpU IMOM
oonyujenvl He0ouémol. B uacmuocmu, umeromcs HemoOYHOCMU 8 U3NONACEHUU MAamepuand,
omcymemeyem  J102U4ecKds NocCie008ameNbHOCIb 6 CYHCOCHUAX, He BblOepiHCcaH 00béM
pegepama; umeromces ynyweHus 8 oghopmieHuu.

Oyenka «y0061emeopumenbHoy — UMemcs CyuecmeeHnble OMCmynieHus om mpedo8aHull K
pegepuposanuto. B uacmnocmu.: mema oceéewjeHa auub 4acmuiHo, 0onyujensl gakmuueckue
ouwuUOKU 8 coOepacanuu pegpepama, omcymcmeyom 6bi800bl.

Oyenka «HeyooenIemeopumenvHoy — mema pegepama He pAcKpblmd, OOHAPYHCUBAENCA
cyujecmeenHoe HenoHuUManue npodaemvl U pepepam He npeocmasiieH 808ce.

Keiic-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 3a0anun

Oyenka «OMAUYHO» BbICMABISACMCA 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
6CECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2IYOOKUMU 3HAHUSMU Mamepuana y4eoHou
npocpammvl, ymeem c60000HO BbINOIHAMb 3A0AHUSL, NPEOYCMOMPEHHbIE YUEOHOU NPOSPAMMOLL,
YCBOUN OCHOBHYIO U O3HAKOMUJICS C OONOIHUMENbHOU TUMepamypotl, peKoOMeHO08AHHOU Y4eOHOU
npoepammoul. Kax npasuno, oyenka «OMiudHO» GblCMABIAEMCs 00YUAOWeMycs: YCEOUGULEMY
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
NPOCPAMMOU  3A0aHUA, YCBOUBUIEMY MAMEPUAl OCHOBHOU JUMepamypbsl, PeKOMeHOOB8AHHOU
yuebnoti npoepammou. Kax npasuno, oyemnka «xopowio» evicmasisiemcs odyuarouwemycs,
NOKA3a8uWieMy CUCMEMAMUUPOBAHHBIN XAPAKMeEpP 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOIHEHUI0 3HAHUL 8 X00e OdlbHeliuel Y4eOHOU U NpogheccuoHanbHoU
0esAmenbHOCMY, NPABUILHO NPUMEHAIOWeMY Mmeopemudeckue 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  B8bICIABIACMC  00yYaoueMycs, OONYCmMusuieMy HnoZPeuHoOCmy 8
omeemax Ha IK3AMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anull, HO 001a0aroujemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM npenooasamens OJis YCMPAHEHUs IMUx



noepeuwtHocmeti, Hapywawuemy nocied08ameibHOCMb 6 U3N0NCEHUU YYeOH020 Mamepuana u
ucnsimulealouemy 3ampyoHeHus NP 6bINOJIHEHUU 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

OcHoBHasi yueOHasl JUTEpaTypa
Hanuuue 6 bubnuomexe 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
| Anexcanaposa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-€ H3/., UCIIp.
u jgoi. - M. : FOpaiir, 2014. - 551 c. (kapeapanpHas 6ubiImMoTeKa)

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. —
Kpacuomap : Ky6I'AY, 2014. — 257 c.

https://edu.kubsau.ru/course/view.php?id=105

3. I'puropeeBa JI.C. Xumusi B CTpPOUTENBCTBE [DJIEKTPOHHBIN pecypce] :
kypc nekiuit / JI.C. I'puroppeBa. — DJEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 ¢. — 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 BOJHBIX pacTBopax: yueb. 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 YHuBepcainpHas
3. | U3natensctBO «Jlanby» YHuBepcanpHas
4. | ObpasoBarenbHbIN TOpTal | YHUBEpCAIbHAS
Ky6l'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH «UHTepHeT»
http://cyberleninka.ru Hayunas snextponHas 6ubnmnoreka «KubdepaeHuHKa»
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickast rocygapcTBeHHasi Ou0iaroTexa
http://elibrary.ru Hayunas snextponnas 6ubianorexa
http://wikipedia.org/wiki - Bukunenus — mouckoBasi cucTema.
http://www.iglib.ru — sexTpoHHO-OMOIHOTEYHAS CHCTEMA.
http://studentam.net — snekTpoHHas OOIMOTEKA YICOHHKOB.
www.dissertac.ru — snekTpoHHasi OMOJIMOTEKa TUCCEPTALUOHHBIX PAbOT

9. OnekrponHas oudauorexka PODU (e-library).

10. O6pazoBatenpHbiii optan KyOI'AY [Onexktponnsiii pecypc]: Pexxum gocryna:
http://edu.kubsau.local

ONoGaRwWdE

10 MeToanueckue YKazaHuda AJI 06yqa10mnxc51 M0 OCBOCHHIO
AUCHHUITJINHBI

MeToauyecKkue yKa3aHusi H PeKOMEH/IAINH 110 MOAT0TOBKE K IK3aMeHy
JIns mostydeHHsl JOMyCKa K SK3aMEHy IO JHMCHUIUIMHE CTYICHT 00s3aH
BBITIOJTHUTH BCE JIA0OpAaTOpPHBIE PabOThI, 0OPMUTH Pe3yJbTaThl B BHJE OTYECTA.
3ammra oT4eTa WO JabopaTopHOW paboTe Tpenamoyaraer  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.
BoInoHUTS MHIUBUAYATbHBIEC IOMAITHUE 3aJaHUsl U KOHTPOJIbHBIE PAOOTHI.

[ToaroToBka K 9K3aMeHy TpeOyeT OIpPEACICHHOIO alrOpuTMa 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 WA €r0 YacTh 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 IMPOYNUTATh M YACHUTh CYThb TpPEOOBAaHUH KOHKPETHOIO
BOIIPOCA MPOTrpaMMbl; O3HAKOMUTHCS C KOHCIIEKTOM; BHHMATEJIbHO IpPOpadoTaTh
HEOOXOIMMBIA Y4eOHBI MaTepuan Mo y4eOHbIM MOCOOHAM M PEKOMEHIYEMOM
JUTEPATYPBI.

Ecnmu s oTnensHOM TEMBl NpenofaBaTeNb IPEUIOKUI CIIEHHAIBHYIO
HAY4YHYIO JINTEpaTypy, KOTOPYIO CTYJEHT pa3padaThiBajl B MEPUO] MMOATOTOBKH 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 IOCIENOBATENBHOCT U ¢ (UKcauueid HeoOX0IUMOro
WUIIOCTPATUBHOTO  Marepuana (IpUMeEpbl, PHUCYHKH, CXEMbl, ypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIMKCATh
Ha MOJISIX KOHCIEKTa, YTOObI BBISICHUTh Ha KOHCYIbTAlMU. OCHOBHBIE MOJOXKEHUS
TEMBbI TI0CJIE TJIyOOKO OCO3HAHUE UX CYTH CJIEAYET 3ay4YHUTh, MIOBTOPSS HECKOJIBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro nHpopMalmio cieayer o003HavaTh
JPYTUM LBETOM, 3TO IIOMOTAET JIYYIlIEe UX 3aAIIOMHUTB.

Crnenyer nMocTeneHHo NepexoauTh OT TOBTOPEHUS MaTeprasa OJHOW 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
CHEeIUaIN3UpPOBaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTOoKk HEOOXOIUMO
paborath 5-6 yacoB, nenas yepes kaxpie 1,5 gaca nepeppiBa Ha 15 MuH.

OOyuaromuMcs Hy’)KHO 3HaTh 0011Ke TpeOoBaHus K oLeHKe 3HaHuil. HyxHO
BBISIBUTD:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOIHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HaHUI 00 00BEKTE, KOTOPBIN N3YyYaloT;

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) NOruKky, CTpyKTypy, CTWJIb OTBETa W YyMEHHUE CTYJEHTa 3allulIaTh
HAayYHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOPbIE BBIABUIAKOT, OCO3HAHHOCTD,
0000IIEHHOCTh, KOHKPETHOCTD;



8) MPOYHOCTh 3HAHUIA.
MeToanyecKkue peKOMEHJAUM 110 BHINIOJTHCHUIO KelC-3aJaHui
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
IbTEPHATUBHYIO TOUKY 3PEHHS], apTYMEHTUPOBAHO BBICKA3aTh CBOIO. C MOMOILBIO
3TOr0 METOJIa CTYACHTHl MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
AaHAJINTUYECKHUE U OLICHOYHbIE HABBIKH, HAYYUThCS pabOTaTh B KOMaH/€, HAaXOIUTh
HauboJee paloHaIbHOE PELICHUE TOCTABIEHHOM MPOOJIEMBI.

TexHomorusT METOJAa 3aKJIIOYaeTCd B CICAYIOIIEM: 110 OIpPEACICHHBIM
mpaBWJiaM pa3padaThIBaeTCs MOJCIHh KOHKPETHOM IPOOJIEMHOM CHUTyalluu,
MIPOM3OIICAIICH B MIPEAMETHON 00JIaCTH, U OTpa)kaeTcsi TOT KOMIUICKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIUMCS HYXKHO MOJTYUYHUTh.

Meton MpEICTaBISIECT coooi crieu@UIECKYo Pa3HOBHUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIOUAET B ce0sl onepanuu
MCCIIEI0OBATENLCKOTO MPOIIEcCa, aHATUTUUYECKUE TTPOLIEAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKH:

1. Kaiiroponosa E. A. Heopranndeckas u aHaqTuTH4YeCKast XUMus : yuel.-
Meton. mocodue / E. A. Kaliropogona, 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. Ilecrynoa C.A.PaGouas TeTpaib K 1a0OpaTOPHBIM pabOTaM IO

mucrutoinHe «Xumus» / C.A. Tlectynona, E. K. f6monckas.— Kpacunonap :

Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumusl. MeTOI[I/I‘—IeCKI/Ie YKa3aHW 110 U3YUYCHHUIO JUCIIMITJIIMHBI 1 3a1aHUA

JUIsl KOHTpostbHOM 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 TpeOyeT OmpenesieHHOTO aJrOpuTMa
nevictuid. [Ipexne Bcero, HEOOXOAUMO O3HAKOMHUTHCS 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 otnenpHOM TeTpaay Ha KaXIbli BOIIPOC CIETYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENLHOCTY U ¢ (UKcanued HeoOX0IUMOTOo
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 HMMEET PsAJ OCOOEHHOCTEW, 3HAHHE KOTOPBIX MOMOTAET YCHEIIHO
BBITIOJITHUTB T€CT. MOXKHO AaTh CIEAYIOIIMNE METOANYECKHE PEKOMEH AL

1. Ilpexne Bcero, cineayeT BHHUMATEIBHO HW3YYUTh CTPYKTYypY TeCTa,
OLIEHUTh 00bEM BPEMEHH, BBIIEISIEMOr0 Ha JAHHBIM TEeCT, YBUIECTb, KAKOTO TUIIA
3aJJaHus B HEM COZiepKaTcs. DTO MOMOKET HACTPOUTHCS Ha paldoTy.

2. OdeHb BaXXHO BCErja BHHUMATEJIBHO 4YUTaTh 3aJaHUs JO KOHIA, HE
NBITAsICh TMOHATH YCIOBUSI «IIO TEPBBIM CIOBaM» WJIM BBINOJHUB MOJ00OHBIE
3aaHUsl B TNPEIBIAYIINX TECTHUPOBAHMAX. Takas cHemka HEpeIKo NPUBOAMUT K
JIOCAIHBIM OIIMOKAaM B CaMbIX JIETKMX BOIIPOCAX.

3. Eciiz Bbl He 3HaeTe OTBETa Ha BOIPOC WM HE YBEPEHBI B IPABUIBHOCTH,
ClIeIyeT IPOIMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYThCH.

4. TIcuxo0JIOTH TaK)Xe COBETYIOT JyMaTh TOJBKO O TeKylleM 3agaHuu. Kak
IIPAaBWJIO, 3aJaHus B TECTaX HE CBA3aHbl NPyl C JPYrOM HENOCPEACTBEHHO,
MO3TOMY HEO0OXOAMMO KOHIEHTPUPOBATHCA Ha JaHHOM BONPOCE U HAXOIUTh
pelIeHus], MOAXOASIIME HWMEHHO K HeMy. Kpome TOoro, BBINOJHEHHE 3TOU
pPEeKOMEHJAIMU AacT elle OJIMH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
HEyZade B OTBETE HA MPEAbIAYIINNA BOIIPOC, ECIIN TAKOBAsk UMEJIa MECTO.

5. Muorue 3amaHusi MOXXHO OBICTpEE pEIINTb, €CIM He HCKaTh Cpasy
IIPAaBWJIBHBIA BApUAHT OTBETA, a MOCJIENOBATENBHO MCKIIOYATh TE€, KOTOPBIE SBHO



HE NOAXOAAT. METoJ HWCKIIOYEHHsS MO3BOJIIET B HTOr€ CKOHIIEHTPHUPOBATH
BHUMAaHUE Ha OJJHOM-/IBYX BEPOSITHBIX BapUaHTaXx.

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, KOTOpas CYMUTAETCS NPOSABICHHEM TIIyOMHHBIX 3HAHUW W OMbITA,
HaXOJSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeTtoanyeckue yKa3zaHus 10 HANMUCAHUIO pedpepara
Broimonnenne — pedepara  sBisercs  OAHOM U3 (OpM  KOHTPOJIS

CaMOCTOATENLHOM paOOThI CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMH )
WMCTOYHHUKAMU B BBICIIIEM Y4EOHOM 3aBEIICHUM.

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 JTUCT
TuTynpHbIN TUCT 0GOPMIIIETCS CIEAYIOMNUM 00pa3oM: CM. TUIIOBO MpUMep.

Coneprxanue pedepara

l. BBenenue

II.  OcHoBHas yacTh (JIUTEpATypHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)

IV. Coucok nurepaTypsl

1. [Tocne TUTYIBHOrO JHUCTa HA OTJEIBHOM CTpaHUIE CIEayeT
orjaBjieHHe (IUIaH, COJepKaHuE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3feiioB
(myHKTOB TUTaHa) pedepara U HOMEpa CTPaAHUIl, YKa3bIBAIOIIUE HAYaO ATUX
pasnenoB B TeKcTe pedepara.

2.ITocne ornamieHus cieAyeT BBEJEHHUE C YKa3aHUEM Ha3BaHWUM pasielioB.
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€ UM JIOTUYHOE W3JIOKEHHE TIJIaBHBIX IIOJOKEHHI U UJEH,
coJlep KallluXcs B M3YYEHHOH nuTeparype. B TekcTe 00s13aTeinbHbl CCBUIKM Ha
NEePBOUCTOYHUKHU. B TOM cilydae, €Ciiy UUTUPYETCS WM UCIOJIb3YETCs Ubs-TU00



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. bubmuorpadus (CriMcok TUTEPaTypHI).

3/meck yKas3bIBaeTCsl pealibHO HMCIOJB30BaHHAs [JIsl HamucaHus pedepara
auTepatypa, o(opMiieHHas 1O TmpaBwiaM OHOIUOrpadUyYECcKOro OMUCAHUS B
COOTBETCTBHUHM ¢ TpeOoBaHUsIMU ['occTangapra.

Jranbl padoTel HaX pedepaTom

Paboty Hax pedepaToM MOXKHO YCIOBHO MOJPA3AETUTH HA TPU dTana:
1.IToAroTOBUTENBbHBIN ATaM, BKIIOYAIOIIUN U3yYeHUE MPeIMETa UCCIICI0BAHNUS;
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 IS CAMOCTOSTEIPHON pa0OThI, a TakXKe B MEPUOJ WHAMBUIYAIbHOMN
paboThl CTYIEHTOB TOJ KOHTpPOJIEM TMpemnojaBatenss Ha kadeape xumun. [lo
OKOHYAHUM WHIUBUIyAIBHOW MPOPAOOTKH BCETO 3aJaHUsl CTYIEHTHI TPYMIIbI
oGopMIISIIOT U carT odOopMIIEHHBIN pedepat s MpoBEPKU MPETogaBaTeIo 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);
— WCIOJh30BaHUE HANJCHHBIX CCBHUIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYPHI
JUTSL TATBHEUIIETO O3HAKOMIICHUS C MPOOIEMOH;
— 03HAKOMJICHHE C OPUTHHAIBHBIMU pabOTaMHu.

B mpomecce momcka KHUT, CTaTeil  HEOOXOAMMO  TOJIH30BATHCS
OMOIMOTEYHBIMU KaTaJIOTaMHU, PACIOJIOKEHHBIMH B KOPITYCE€ 300JIOTUYECKOTO
dakynapTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEWU CETH
Internet, mpoiias peructpaluio, ¥ OJyYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTH OT cTeneHu npopaboTKU TeMbI U odopmiteHus pedepara
CTYACHTY MPEAOCTABISIETCS IPAaBO BBICTYNMUTh C COOOILIEHHEM IO TeMe pedepaTa
Ha 3acenanuu kpyxka CHO kadenpsr xumuu B hopmaTe €KEroTHO MPOBOIUMBIX
KoHpepeHui  (akynbTeTckoM WM Mexdakynbrerckoi). Ha coobmienue mo
TeMe pedepara C HCMIOIb30BAHUEM MYJIbTUMEAUNHBIX CPEIACTB OTOOpaKEeHUs
uH(pOpMaIUU OTBOJUTCS 5-6 MUHYT.
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Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPE/ICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX padoT.

VYuuthiBas cojepkaTelbHbIA XapakTep pedepaTuBHON pabOThl U KaYECTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTH MaTepuaia, BBIHOCUMOTO Ha 3a4eT.

MeToanyecKue YKa3aHus 10 HANMCAHUIO JOKJIA/1a

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 myOJUYHBIX BHICTYIUIEHHA TO3BOJISIET CTYJEHTY C()OPMHPOBATH
PSAI KOMMYHUKATHUBHBIX Ka4€CTB, TAKMX KaK YMEHHE YETKO M JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIeJaTh BBIBOJIbI, HAJIUYUE SIPKOM M 0Opa3HOM peuu u Jpyrux, 0e3
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 BBIOOD
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCSA B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyeau Ookiaoa. DOpMynHpOBaHHWE TIEIH  PabOTHI

HEO0OXOMMO JIJIs OTIPEJICIICHHS HAIIPaBJICHHS TTOMCKA HEOOXOIMMON TUTEPATYPHI U
pa3paboTKu CTPYKTYphl jgokiana. CTporo ToBOps, I€Jdb — 3TO MBICICHHOE
MPEABOCXUIIECHUE JKEIAeMOro pe3ysbTaTa JeATeNbHOCTH. [lo3TOMy mocTaHoBKa
eI JOJDKHA MaKCUMajbHO COBIAJIaTh C HAa3BAaHUEM TeMbI JoKjiIada. B ycTHOM
BBICTYIUIEHUU COOOILEHUE LIeM 00s3aTeIbHO JOKHO HAaYyMHATBCA CO CioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti numepamyper no meme. Pabora ¢ nurepaTypoi
COCTOMT W3 CHUCTEMHOTO TMOA00pa KHUT H TOCJIEIYIONIEro HW3Y4YCHHUS,
COJIEpIKaIlMXCA B HUX MaT€pUAJIOB, B PE3YJIbTAaTE YEro KOPPEKTUPYETCS] HA3BaHUE
TeMbl W (GOopMyIHpOBKa TIieneil paboTel. JKemarenbHO WCMONB30BATH IS
MOATOTOBKHU JIOKJIaJla HE MEHEee TpeX HAMMEHOBAHWM HWCTOYHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBATh YMEHHUE CTYJCHTa COIOCTAaBIATh M AHAJIMU3UPOBATH
auTepatypy. Jokiam BBITOJHSETCS TOJBKO IO HAayyHbIM (HE 1O ydeOHuKam!)
UCCIIEIOBAHUSIM, MOHOTpa(UsIM U HAYYHBIM CTaThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy IJIsi HAMMCAHUS TEKCTa JOKJIA/a U JOIHKEH CONEepPkKaTh
BCE, UTO MOXHO TIpenBuaeTh. CTPYKTypa MpeacTaBiIsieT cOO0M KPaTKUd TE3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBIISIIOTCS COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOX0AMMO TTOMHUTb,
4TO BpeMs JOKiaga orpaHudeHo. Iloatomy cienyer orOuparh TOJIbKO 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 NOHATHH, BCTPEYANOUIMXCS B JOKIAAE, U YMETh
X oOBACHUTH. B KOHIlE AOK/Iana HEOOXOAUMO YETKO C(HOPMYIUPOBATH BHIBOJBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTepHall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BATEJIBLHOIO MPOLECca M0 AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U

HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

NudopmarmonHpie  TEXHOJIOTHH, UCIHOJb3yeMble TMPU  OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE MO3BOJIAIOT.  OOECHEeYUTh
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 nmuuensuonHoro 10

Ne HaunmenoBaHue KpaTKOC OIIMCAaHUEC

1 Microsoft Windows OnepannoHHas cucrema

— Cucrema tectupoBanus MHITO

ABTOpPCKHE IPOrPAMMHBIE POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TOCYNAapCTBEHHON peructpanuu 0a3 maHHbIXx  No
2009620007 peructparuu MynbTuMenuitHble JeKmuu 1o xumun: «Oomue
CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TIpoliecchl», aBTopbl Kaliropogosa
E.A., TaiinykoBa H.I'., SI6nouckas E.K.



2. CBUIETENHCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 JaHHBIX Ne
2008620374 MynbTUMEIUINHBIE JEKIUU TT0 XUMUM: «XUMUSI. OCHOBHBIEC MMOHSTHUS
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
TepMoIUHaMKKay, aBTopel Kaiiroponosa E.A., lNaiinykoBa H.I'., f6nonckas E.K.

6. CBUIETENHCTBO O TOCYAAPCTBEHHOM perucTpanuu 6a3el JaHHBIX PO Ne
2010620518 «PaBHOBecHs B TOMOTE€HHBIX CUCTEMax», aBTOphl: [aiimykoBa 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

AUCHHUIIJINHE
HHaHI/IpyeMBIe IMOMCIICHUS AJIA IIPOBCACHNA BCCX BUAOB y‘-I@6HOI>i ACATCIIBHOCTHU

Anpec (MECTONIONIOKEHUE)
MOMEIICHHUHT IS TPOBEICHUS BCEX
BHUJIOB yueOHOH JeSITEIbHOCTH,

HaumeHoBaHue noMeneHun ais
HaumenoBanne yueOHBIX .
MIPOBEJICHUS BCEX BUIIOB YUeOHOI
MIpEeIMETOB, KYpPCOB, .
JIeSITENIbHOCTH, MIPELyCMOTPEHHON
y4eOHBIM TUTAHOM, B TOM YHCIIE
TTOMEIICHUS JIJIsI CAMOCTOSATEIIEHONW pabOTHI,
C YKa3aHUeM IE€pPEeYHsI OCHOBHOTO

000py10BaHMs, YIeOHO-HATJISIHBIX

JUCLUIUINH (MOJyJIeH), MIPEIYCMOTPEHHON y4eOHBIM

NPaKTHKH, UHBIX BUJIOB IUIAHOM (B CiIydae peanu3aluu

y4eOHOIl eI TeTbHOCTH, 00pa30BaTeNbHON IPOTPaMMBI B

MPEIYCMOTPEHHBIX YUeOHBIM ceTeBoi (opMe ONOIHUTENBEHO

IUIaHOM 00pa30BaTeNIbHOMN 9 YKa3bIBa€TCSl HANMEHOBAaHHUE
nocoOuil ¥ UCTIONIBE3YEeMOT0 MPOrPaMMHOTO

porpaMMbl OpraHusaliiyu, ¢ KOTOpOﬁ 3aKJIIOYCH

obOecrieueHUs
JIOTOBOP)
Xumust ITomemenne Nel32 300, miomans — 350044, KpacHomapckuii Kpai, T.
64,6M2; moCagOYHBIX MeCT — 12; YueOHas Kpacuonap, yin. um. Kannnuna, 13

CTeIMaTM3UPOBaHHAsI TabopaTtopus o0meit
XUMUH (Kadeapsl XMMUH)

naboparopHoe 000pyIOBaHUE
(Muxpockon — 1 mrT.;

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

crieraim3upoBaHHas MeOen(yaeOHas
JI0CKa, yueOHast MeOeIIb).




HanmMenoBanue yaeOHBIX
MPEAMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOH NesITeIbHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
IUTAaHOM 00pa30BaTEIBLHON
MIPOTrpaMMEbI

HaumenoBanue nomMereHuii 1
MPOBE/ICHUS BCEX BHJOB yUCOHOM
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 yueOHOH esITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTEIBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

ITomemenue Ne412 300 nocagouHbIX MECT
— 144; mnomane — 131,7m?; yueOHas
ayJIUTOPUS JJIsl IPOBEJCHUS 3aHATHI
JIEKIIMOHHOT'O TUTIA, 3aHATHH CEMUHAPCKOTO
THUTIA, KyPCOBOTO MPOSKTUPOBAHUS
(BBITTOTHEHUS KyPCOBBIX padoT),
TPYIIIOBBIX U HHIUBHULYaTbHBIX
KOHCYJIBTAINHA, TEKYIIET0 KOHTPOJIS U
MPOMEKYTOYHON aTTECTAIINH .

CINIUT-CHUCTEMa — 2 IIT.;

TEXHHUYECKUE CpeAcTBa 00ydeHUsl, HAOOPHI
JEMOHCTPALIMOHHOTO 000pYA0BaHUS U
y4eOHO-HaTIAHBIX TTOCOOHH (HOYTOYK,
MIPOEKTOP, IKPaAH);

JOCTYI K CETU ((I/IHTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO 00pa3oBaTeIbHYIO
Cpe/ly YHUBEPCHUTETA;

mporpammHOe obecnieueHne: Windows,
Office;

CHenHaTH3upOBaHHas MeOelb(yueOHas
JTOCKa, yaeOHast MeOeIh).
[Momemenue Nel129 300 mnomanp —
41,6M2; mocagoYHbIX MecCT - 12;
Jlaboparopus " ATpoXUMHUIECKUX

nccnegoBaHui” (kadeapsl arpOXUMUH).

naboparopHoe 000pyIOBaHUE

(Becwl 1aboparopubie — 3 mrT.; neup — 1
IIT.; IKag BBITSHKHON — 1 mT.;
cnekrpodoromerp — 1 mr.; nonomep — 1
IIT.; IKag CYyMMIBHBIN — | mT.; BoAsSHAS
6ang — 1 mwT.; cron mabopaTopHsrii — 1
IIT.; CTeH A TabopaTopHbIil — 1 miT.)

TEXHUYECKHE CPEICTBA O0YICHHUS




HanmMenoBanue yaeOHBIX
MPEAMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOH NesITeIbHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
IUTAaHOM 00pa30BaTEIBLHON
MIPOTrpaMMEbI

HaumenoBanue nomMereHuii 1
MPOBE/ICHUS BCEX BHJOB yUCOHOM
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 yueOHOH esITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTEIBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

(Bugeo/doto kamepa — 1 1mT.);
CrieIaTN3UPOBaHHAs MeOeITb

(yueOHas mocka, yueOHast MeOeIh).
TTomemenne Nel43 300, miomans —
15,5M2; noMeleHune JUist XpaHEeHUs U
MPOPUIAKTHICCKOTO 00CITy)KHBaHUS
y4eOHOT0 000pyI0BaAHMSI.

CIUIUT-cucTeMa — 1 mrT.;
nmabopaTopHOE 000pyIOBaHNE
(m3menpunTens — | mr.;
oyp — 1 mir.;);
TEXHUYECKHE CPeacTBa 00yUIeHUS

(Bumeo/doto xamepa — 1 mit.).




