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PaGouast mporpamma oOCykjaeHa M PEKOMEHIOBaHA K YTBEPKICHUIO pEIICHUEM
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabio ocBoenus aucummiuabl «XUMUS» saBnsercs  dopMupoBaHue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodeCCHOHATBHON
NEeSATEeIbHOCTH, B T.4. C UCIOJIb30BAHUEM MATEMAaTHUECKOTO anmnapara.

3agauM QIMCUMILINHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUI

0 KJIacCU(pUKALUM U HOMEHKIAType XUMUYECKUX COCIMHEHMH U UX
MPOU3BOIHBIX: TOJUMEPOB, MIOBEPXHOCTHO-AaKTUBHBIX BELIECTB;

00 OCHOBHBIX 3aKOHAaX XHMHH M UX TIPAKTUYECKOM HCIOJIb30BaHUH,

O CTPOCHMM M CBOMCTBAX XUMHUYECKUX BEIIECTB U UX MPAKTHYECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAaX (XUMHYECKME WCTOYHUKM TOKAa) W TPU KOHTAKTE MAIIUH U
o0opylioBaHUsI C OKpyKawomieh cpeaoil (Koppos3us, CHocoObl 3alMUThl  OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (U3UKO-XMMHYECKUX CBOWMCTBaX METAJUIOB,
CIUIABOB, BSDKYILIUX CTPOUTENBHBIX MAaTEpUANIOB, IPUMEHSIEMBIX B CTPOUTEIBHOM
Nee;

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

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

— (opMUpOBaHHE HABBHIKOB CaMOCTOSITEILHONM pabOThl ¢ HOBOW Hay4yHOU
JUTEPATYpPO TOJ PYKOBOACTBOM IIpemnojiaBaresis ¢ 0000ImeHrueM €€ B BHIE
pedepatoB U JI0KJIa/I0B.

— npuodpeTeHne yMeHU I

BBISIBJICHUS W KiIaccUu(PUKanuyu (PU3NUECKUX ¢ XHUMHYECKUX TMPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodheCcCUOHATBHOU IEATETLHOCTH;

ONpENICNICHUs]  XapaKTepPUCTUK  XUMHUYECKOro  mpouecca  (SBJICHUS),
XapaKTepHOro /i OOBEKTOB MNPOQPECCHOHATBHOM [EeATEIbHOCTH, HAa OCHOBE
HKCIEPUMEHTAILHBIX UCCIIEA0BAHUN;

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

MPOTHO3UPOBAHUS OLICHKA BO3JEHUCTBUS TEXHOTEHHBIX (haKTOpOB Ha
COCTOSIHUE OKPY>KaIOILIEeH Cpebl.



2 IlepeyeHb IUIAHUPYEMbIX Pe3yJabTATOB OOY4YeHHUSI MO

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

B pe3yiabrare ocBOeHMS AUCHUILIMHBI (OpMHPYIOTCS CJeayHolIHe
KOMIIeTEeHINHU:

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

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«XUMUSD» ABIAETCHS MTUCLUUIUIMHONM 005A3aTEIbHONM 4YacTH OIIOII BO
noaAroToBkd  oOydarormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaIpaBJICHHOCTH «IIpoekTupoBaHue 3MaHUN.

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

O0beMm, yacoB

Bunasr yue6HOM paboThI
OuHas 3aouyHasa

KonTakTHas padora
B TOM 4YHCIJIC:
— ayJUTOpHAas 110 BUAAM

. 49
y4eOHBIX 3aHATHH

— JIEKIIUA 16 -

— [IPAKTUYICCKHUC -

— nabopaTopHbIe 30 -

—— BHCAYIUTOPHAA -

—3a4cCT -

— DK3aMeH 3 —

—— 3al1Ta KyPCOBBIX
paboT (ITPOEKTOB)

CamocrositeibHast padora
B TOM YHCIJIC:
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— KypcoBas paboTa
(mpoexTt)*

HET -

—— IIPOYME BUJIBI
CaMOCTOSITENIbHOM pabOThI

HTOro mo Aucuunjinue 108




5 Conep:xkanue JMCUMIIMHBI XUMMUS

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

JlucuunnvHa wW3ydaercs Ha

dbopma).

S

Kypce, B 1

ceMectpe (ouHas

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

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyembie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaMOCTOSITeJILHYI0 PaboTy
CTY/IEeHTOB

U TPYI0EMKOCTbH (B Yacax)

[IpakTnue
CKHe
3aHATUSA
(;1aboparo
pHBIE
3aHATHSA)

Camocros
TeJIbHAA
pabora

Jlexuun

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

3HayeHne XUMHA B (HOPMHUPOBAHHUH
MHUPOBO33PEHUS, U3YUYEHUU IPUPOLIEI,
pa3BUTHH TEXHUKH, PELICHUSI
npobieM  OXpaHbl  OKpYy’Karomien
CpeJIbl.

OIIK- 1

JHepreTuKa XHMHUYECKHX
npouecccoB. XUMHYECKasi KHHEeTH-
Ka M Karaau3d. XuMHYecKoe
paBHOBecHE. Tepmoxnmuueckue
3aKOoHbl. HampaBieHHOCTh XUMHU4YEC-
KUX IIPOLECCOB. Xumuueckas
KMHETUKAa MU KaTaluu3. XUMHYECKOe
paBHOBecue. (CMelleHME paBHOBE-
cus. [Ipuanun Jle-Illatense

OIIK-1

Ctpoenue aroma. ATOMHBIC S7pa, UX
coctaB. M3orombl. KBaHTOBBIE umcna,
COCTOSIHHE DJICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TIePHOIH-
YeCKOro0 3aKOHA W TNePUOAUYECKOit
CHCTEMBI XHMHYECKHMX JJIEMEHTOB
JI.A. MeHnaeneeBa.

HN3MeHeHne  XMMHMUYECKHX  CBOMWCTB
OJIEMEHTOB B IIEpHOJAX U TpyIIax.
DHeprus NOHHU3AINH, YHEPTHsI CPOJICTBA
K DJIEKTPOHY, 3JCKTPOOTPHUIIATEIBHOCTb.
Ob6menay4aHoe 3HAYCHHE Tepuo-
TUYCCKOTO 3aKOHA W TEePHOIUIECKOM
CHCTEMBI JMN. Menpeneena.

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh (B 4acax)

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Jlexuun

Xumnueckast CBSI3b. Ctpoenue
npocreiimux mosekyJa. [lapamerpsl u
CBOMCTBA XUMHYECKUX CBSI3€il.

PactBopbl. Boga, BoaHbIE pacTBOpbI
Bopna, xak pacrBoputens. Boma u e€
CBOICTBA. CrniocoOsl BBIPaXECHHUS
COCTaBa PacTBOPOB.

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

OIIK- 1

I'mapoans couaei. [lpuunna u cienct-
BUE€ THAPOIINA3A.

KecTkocTh NpUpPOAHBIX BOA. Bussl
KECTKOCTU. MeTonsl  yMAryeHus
BOJIBL.

PacrBopbI HEJJIEKTPOJIHUTOB.
Ilepepiii m BTOpOM 3aKkoHBI Payms.
D0YIITMOCKONHS U KPHOCKOTIHS.

OIIK-1

Jucnepcubie cucrembl. Kosstougnoe
COCTOsSIHME BellecTB
I'pyGonucniepcHbie
CYCII€H31H, SMYJIbCHH.
Komnongnele  pactBopel.  CBoiicTBa
TMO(GOOHBIX H JIMOGUITEHBIX KOJUTOHTHBIX
cucreM. CemuMeHTalMs W KOATYJISIIHSL.
OO0pazoBaHue U CBOWCTBA TeTCH.

XuMuS BSIZKYIIHMX CTPOUTENBHBIX
MaTepHuaJioB

Omnpenenenue n KnaccuQUKaLus
BSDKYILMX BELIECTB, UX CBOMCTBA.
Bozaymrasie u THU/IPABIMYECKUE
BSDKYIIIME BeIIecTBa. L3BeCTKOBBIE U
TUIICOBBIE BSKYIIIUE BEIIIECTBA.
ITopTnanauement.IIpouecco
CXBaThIBaHUsI M TBEPICHUS.
BaiixoBa o
MaTepHaJIoB.

CHUCTEMBI -

Teopus
TBEPIACHUN  BSDKYIIUX

OIIK- 1

OKHCIAUTETbHO-BOCCTAHOBHTE/Ib-

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh (B 4acax)

Jlexuun

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Hble peakuuu (OBP).

OBP B nouBax, NpUpOAHBIX BOJIAX U
BOJOEMAX, TEXHHUKE u
3IEKTPOXUMUYECKUX MpolLeccax.
Meroasl COCTaBJICHHsI ypaBHEHUU
OBP. Baxwneiiue OKUCIUTEIU U
BOCCTaHOBHUTEIIH.

O0mme XuUMHYECKHMe CBOMCTBa
MeTaJuI0B. [lepexomHbie MeTabl
u ux coenuHeHus. CBoicTBa H
MPUMEHEHUE B CTPOUTEIHCTRE.
OCHOBBI JIEKTPOXUMMUHU.
Knaccudukarys 31eKTpOXUMHUECKUX
mporieccoB. ITousTHe 00 2MEKTPOAax U
SJICKTPOAHBIX noreHuuamax.
VYpasuenne HepHcra. I'anbBanndeckue
anemeHThl. DJIC 1 e€ u3mMepeHue.

ONEeKTPOXUMHUYECKHE  TPOIEeCcChl B
CTPOUTEINBCTBE. Xumnyeckue
HCTOYHUKH 3JIeKTPMYECKOr0 TOKA.
l'ansBarnueckue 3neMeHThl. DJC U ee
W3MepeHre. OJEKTPOXUMHUYECKas H
KOHIIEHTPALIIOHHAS TOIAPH3aLusl.
AKKYMYJATOPHIL: KHCJIOTHBIE u
miesiouHple.  3apsaka M paspsiika
AKKyMYJISITOPOB.

Koppo3ust meTasios.

OcHOBHbIE BTl KOPPO3UH: XUMHUECKas
Y 3JIEKTPOXUMHYECKAsT KOPPO3HUs, KOP-
PO3HA O AeHCTBUEM Oy KAAIOLINX
TOKOB (3JIEKTPOKOppO3usi). PaKTOpPHI,
BIUSIONINE HA MHTEHCUBHOCTH KOPPO3HH
MeTayuI0B. MeToIbI 3alUThI OT
KOPPO3UU: 3aIIUTHBIE TOKPBITHS,
JNEKTPOXUMHUYECKAs 3alIUTa,
MIPOTEKTOPHAs, IETHPOBAHUE METAIJIOB.
W3MmeHeHune cBONCTB KOPPO3NOHHOMN
cpensl. UTHrHOUTOPHI KOPPO3UH.

OIIK-1

Hroro

Hroro
JIEKIIMOHH
BIX

YacoB

16

Hroro
naboparop
HbIE
3aHATUA

30

Hroro
caMocCTOs
TEJlb-
HOM
paboThI
59




Coaep:xaHue ¥ CTPYKTYpPa IMCUMILINHBIL: JJa0opaTopHbIe 3aHATHS 10 (popmam

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMITETEHIIUH

Cemectp

Ounas
dhopma
oOy4eHwus,
Jac.

O3HakOMJIEHHE C TEXHHMKOW 0e30MacHOCTU paboThI
B XHMHYECKOH jaboparopuu, Ha3HaAY€HUEM
XUMHUYECKOH MOCYy bl U 000PYAOBaHUS.

OcHogHble noOHAMUA XUMUU

JIaGoparopHast pabota: OrmnpeneneHue MaccoBOM
noimu okcuaa menu (1) B xapbonate rupoxcomenu
(m.

[losicHeHMe W WCHOJIB30BAHWE OCHOBHBIX 3aKOHOB
XMUMHH B pACUETHBIX 3aJ]a4ax U MpUMeEpax.
Camocmosmenvhas paboma

OIIK-1

Knaccugpukayua neopzanuueckux coeOuHeHuil
JlaboparopHasi paborta: [lomydueHne W w3ydeHUE
CBOMCTB TpeACTaBUTENEH Ba)KHEHIIMX KIIACCOB
HEOPTaHMYECKUX COCTUHEHUH.

Ogopmnenue npomoKoid 8bINOIHEHUS
nabopamopHol  pabomsl ¢ 8bI8O0AMU  NO
NPOOENaHHbIM ~ ONbIMAM  NOO  PYKOBOOCEOM
npenooasamelisi.

OIIK-1

Inepzemuxa XuMuueckux npoueccos
1.JIaboparopnas pabora: OmnpeneneHue TErI0BOTO
spdexta xumudeckux peakuuid. OdopmiieHue
IIPOTOKOJIA BHIMOJIHEHUS 1a00paTOpHOIl pabOTHI
2.Ha ocHose pacuemos mepmMOOUHAMUYECKUX
napamempog (pazoop memamuyecko2o 8apuaHma
ooMauiHe20 3a0anus) onpeodeieHue muna peaKyuu.
9K30- UAU DHOO-, A MAKIHCE BO3ZMONCHOCMU €€
Camonpou38oabHO20 NPOMEKAHUS.

OIlK-1

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

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlaGopaTopHass pabota: XHMHUUYECKOE PaBHOBECHE.
HcnonszoBanne mnpunHununa Jle Illarense mnpu
OTIpe/IeNIEHU CMEIEHUSI XUMUYECKOTO paBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHol pabomol

Pewenue 3a0au no kunemuxe.

OIIK -1




Cmpoenue amoma

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

Pekomeﬂdauuu u aneopumm 6blNnOJIHEHU 0OMAauHe20
3a0anus

OIIK -1

Xumuueckaa ceazp, cmpoeHue npocmenuiux
Mo1eKyn

Tunel  XUMHUYECKMX  CBsI3e€H, MEXaHU3M  HX
oOpa3oBaHMs, BIUSHUE BHUJA CBSI3W HAa CBOICTBa
BEILIECTB, BH/IbI MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — Mmonekyia.  CreneHb
OKHUCJICHUS 3JIEMEHTOB. BaleHTHOCTB.

Pazbop memamuueckoco eapuanma oomawirnezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

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

3awuma omuema no 8vInoIHEHHOU padbome.

OIIK -1

Konumponvnas paboma Ne 1 (memwt 1-7)

OIIK -1

Pacmeopul

1.Cnioco0s1 BeIpaskeHUsI KOHIIEHTPAIIUH PACTBOPOB.
PacueTHbI IpaKTUKYM.

2.JlaboparopHas pabora: [TpurotoBnenue
pPacTBOpOB.

CamocmosmenvHoe  ogopmienue  npomoxoid
1abopamopHou pabomol

Pacmeopbl 2nekmponumog

JlaGopaTtopHnast pabota: MloHHBIE peaKIuu.
Ognadenue mexHUKoOU COCMAGNEHU VPAGHEHUL
ouccoyuayuy pasiuyHuIX 1eKmMpoIumos U UOHHO-
MONEKYIAPHBIX YPAGHEHUU PEaKyull.

Odgopmnenue npomoKoia 8bINOIHEHUS
nabopamopuou pabomol

3awuma omuema no 8vinoaneHHoU pabome.

OIIK -1




10

Pacmeopur
Juccoumanuss Boabl. BonopoaHslii ITOKa3aTelb,
METO/BI €r0 ONPENEICHUS.

Jlaboparopuass  pabora: ['mapomus  comeid.
OOpatumblii 1 HEOOPATUMBIA CIydad THAPOIH3A.
Onpenenenne pH pacTBOpOB pasiIUUHBIX 110
COCTaBY TMAPOIU3YIOLIUXCS COJEH.
Ogopmnenue npomoKona BbINOIHEHUSA
1abopamopHol pabomol
3awuma omuema no 8ublNOIHEHHOU pabome.

OIIK -1,

11

OCHOBBI KOJIHYECTBEHHOI0 00bEMHOI'0 aHAJIM3A
(TUTpUMeTPHST)

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

Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHou pabomol

Sawuma omuema no 6vINOJIHEHHOU pabome.

OIIK- 1,

12

KoJlsiongHoe cocTosiHue BelecTB

JlaboparopHas pabora: [Toyduenue remnei,
KOJUIOMIHBIX PACTBOPOB U U3YYEHHE UX CBOMCTB.
Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHol pabomol

3awuma omuema no evinonHenHoU pabome.

OIIK- 1,

13

Xumus BSKYIIUX CTPOUTEC/ILHBIX MAaTCPHUAJIOB
JlaGoparopHasi pabota: MuHepanbHbIe BSIKYILNE,
MOJy4YEeHHUE, CBOMCTBA

Ogopmnenue npomoKod 6bINOTHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoIHeHHoU pabome.

OIIK -1,

14

OKucnumenvHo-60cCmanosumesnbHble peaKkyuu
JIaboparopHbie paboThl: OKHCIUTENBHO-BOCCTA-
HOBUTEIILHBIC PEAKIIUU C YIaCTHEM CJIOKHBIX Be-
miecTB. OKMCIUTENbHO-BOCCTAHOBUTEIBHbIE
PEaKIHH C Y9aCTHEM MPOCTHIX BEIIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopuou pabomol
OcHoebl 21eKkmpoxumuu
DJIEKTPOAHBIN  MOTEHHHAJ, TrajJbBaHHUYeCKHE
3J1eMEeHTBI
Jlaboparopnass ~ pabora:  M3ydeHue  pabOTHI
raJbBaHMYECKOTO dJeMeHTa tuna Jlanusms-Skoon.
SBnenue nongpuzanuu. Nsmepenue J3/1C.
W3yuenne paboOThI TalbBaHWYECKOTO dJIEMEHTa
BonbTa M KOHIIEHTPAIIMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer 3/1C.
Ogopmnenue npoOmMoKod 8bINOTHEHUS
1abopamopHou pabomol
3awuma omuema no 8ulNOIHEHHOU pabome.
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JlaboparopHass ~ pabota:  DIEKTpPOXUMHUYECKAs
koppo3us. [IpoaykTel Koppo3uu.

Meroap! 3aIlIUTH OT KOPPO3UHU.

Tecmuposanue.

Konmponvnasn paboma Ne 2(memwt 9-14)

Hroro 30

6 IlepeyeHb Yy4eOHO-METOAMYECKOI0 o0ecnedeHus AJIs
CaMOCTOSITEJIbHOM Pa0OTHI 00Yy4YAKIIMXCS 1O IMCIUTIIHHE

6.1 MeTtoauyeckue yka3aHus (COOCTBEHHBIE pa3pabOTKH)

1. [TectynoBa C. A. PacTBOpbI U Apyrue IucriepcHbie cucTeMbl: yued. mocodue /C.
A. Ilecrynosa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacunonap, 2013. —479 c.
https://edu.kubsau.ru/file.ohp/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

2. TlecrynoBa C. A. Kowmmuekcusie coemuneHus. KomrmiekcooOpasoBanue B
BOJHBIX pacTBopax: yueb. mocodbue / C. A. [lectynona, E. C. Kocrenko,

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

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

yueb.mocobue / C. A. Tlectynona, E. A. Kaiiroponosa. — KpacHonap :

KyoI'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_ TEOR_| PRIKL
AD_ASPEKTY 438612 vl .PDF

4.Anexcannpona O. A. UnauBuyaabHbIe 33IaHUS 111 CAMOCTOSITEILHON paboOThI
CTYJIEHTOB IO XUMHUU: ¥Y4eb.-MeTO/1. pa3pald. 1Jisi MOATOTOBKU OaKajIaBpOB
WH)XEHEPHBIX, arPOHOM. ¥ OMOJIOT. CTieI[uaIbHOCTEN arpap. By30B / O. A.

AnekcanapoBa ap.— Kpacuomap : Ky6l'AY, 2016. — 88 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja samostojatelnoi rabo
ty studentov po khimii. Aleksandrova EH.A. Timofeeva I.JU.pdf

5. Kaitroponosa E. A.Ilonyuenue, GpU3MKO-XMMHUYECKHE CBOMCTBA U PUMEHEHHE
noyimmMepoB : yued. mocooue / E. A. Kaitroponona, E. C. Kocrenko, E. K.

A6nounckas. — 2-e uzn., ucnpas. u qgom. — Kpacuomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY.pdf



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

6.2 Yueonas  aumepamypa u  memoouyeckue — yKazawus (014
CamocmosimebHol pabomol)

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

YcruHoBa [M ap.]. — DIEKTPOH. TEKCTOBbIE JaHHble. — M. : MoCKOBCKUI
rOCyJapCTBEHHBIN CTpPOUTENbHBIM yHHBepcuTeT, Al Ilu Op Meaua, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jocryna:

http://www.iprbookshop.ru/40440.html

2 I'aiiryxoBa H. I'. XuMusi KOHCTPYKIIMOHHBIX MaTepHalioB: y4ed. mocodue. /

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

3.laiigykoBa H. I".2OnexTpoxuMuueckue mporecchl B TeXHUKe: yueb. mocoodue. / H.

I'. laitnykosa, U. B. [llabanoBa. — Kpacnonap: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 : y4e0. mocobue / J. A.
AnekcangpoBa,O. A. JlemuaeHko. — 2-¢ u31., ucnpas. 1 gon. — KpacHonap :
Ky6I'AY, 2015. - 300 c.

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

5. XuMusi: TEOpETUIECKUE U CIIeIHaIbHbIC aclieKThl : yued. mocooue / H E.
Kocsnok, C. A. IlecrynoBa, U. . Cunopoga, /l. B. I'aBpunienko. — Kpacuogap :

Ky6ol'AY, 2018. - 189 c.
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i specialnye aspekty.pdf

6.51610uckas E. K. PabGouast TeTpaapr k mabopaTopHbIM paboTaM MO JUCITUTLINHE
«Xmmus» / E. K. So6monckas, C. A. IlectynoBa. Kpacaomap: KyoI'AY, 2012. — 69
c. Pexxum nocryna:

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

7.Kocsunok H.E., Koctenko E.C., Kaiiropogosa E.A. CipaBo4HHK 110 00IIIEH 1

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



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

/ MOH/ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHNsT POMeKYTOYHOI

arTrecrammu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKAa3aHUEM JITanoB ux GopMupoBaHus B
npouecce ocsoenusst OITIOII BO
B pe3yabrare ocCBOCHMS IMCHMIUIMHBI (GOPMHPYIOTCH CJeAyHInHne

KOMIICTCHIINN .

OIIK-1. CriocobHOCTHIO pemiaTh 3aaud NpopecCUuOHAIBHON JeATEIbHOCTH
Ha OCHOBE HCIIOJIb30BAHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHUYECKUX HAYK, a TAaK’K€ MAaTEMaTUYECKOTr0 amnmapara.

VYkazaHHble KOMMETEHIMU (OPMUPYIOTCS TMOITAIHO B COOTBETCTBUHU C
yueOHbIM 1maHoM (mpuniokernre B x OIIOII BO) u maTpuieit koMreTeHuun
(ITpunoxxenne A x OIIOII).

7.2 Onucanue nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha

PA3JINYHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIIHCaHHUE ITKAJbI OICHUBAHUA

YpOoBEHb OCBOECHHUS OueHou
[Imarupyemblie pe3yapTaThl HeynosnerBopu | VmosneTBopH Xopottio OO HOE
OCBOCHHS KOMIICTCHITHA TENBHO TEJTEHO . . CpEenCTBO
N N (cpenHmit) (BBICOKHIA)
(MHPHUMAIBEHBIN) | (TIOPOTOBEIIT)
OIIK-1. CnocofeH pewarb 3a4a4¥ NPO(PeCcCHOHAJBHON [esiTeIbHOCTH HA OCHOBE HCIOJIb30BaHUS
TeOPEeTHYECKNX H MPAKTHYECKHX OCHOB €CTECTBEHHBIX H TE€XHHYECKHMX HAYK, a TaKKe MATEMATHYECKOIo
anmapara
OIIK-1.1 BreisiBnenue u He Biaajgeetr | Umeet Hmeer 3HaeT Ha | Joxmanm
KiaccupuKanus GU3NISCKUX H 3HaHUSIMH MMOBEPXHOCTH | JIOCTATOYHBIC | BBICOKOM mo BKP,
XUMHYECKHX MPOLIECCOB, (dusnueckux U | bIe 3HAHMS | 3HAHUS YpOBHE BOIIPOCHI
MPOTEKAMLINX Ha 00BbEKTEe XUMHUYECKHX ¢busnyeckux U | Gpusnueckux u | GU3MYECKUE | YICHOB
npodeccnoHambHOMI MPOIIECCOB, XUMHUYECKUX XUMHUYECKHUX u I'DK,
JIeSITETIbHOCTH MPOTEKAFOLIHX HPOLIECCOB, MPOLIECCOB, xumuueckue | BKP
Ha 00BEKTE | NPOTEKAMOUIMX | MPOTEKAIOIINX | HPOLECCHI,
npodeccHoHanbh | HA ~ OOBEKTe | HAa  OOBEKTE | MPOTEKAaIom]
HOM mpodeccrona | mpodeccroHa | me Ha
JIESITeTbHOCTH JEHOU JHHOU o0bekTe
JeATeIbHOCTH | JIESITENBHOCTH | mpodeccron
aJbHON
JIESITeITBHOCT
u
OIIK-1.2 Onpenenenune He ymeeT | Ymeer Ha | YMmeer Ha | Ymeer Ha | Hokman
XapaKTePUCTUK HUZHIECKOTO OIIPENEIATh HU3KOM JIOCTATOYHOM BBICOKOM no BKP,
npotecca (sSBJIeHHs), XapaKTepUCTUK | YPOBHE YpOBHE YpOBHE BOIIPOCHI
XapaKTepHOro JUisi 00bEKTOB u  (U3MYECKOTO | OINPEACNATh OTIpe/IeNIATh OMPEJIETsTh | YJICHOB
npodeccrnoHaNbHOMI mporiecca XapakTepucTu | xapakrepuctu | xapakrepuct | ['OK,
JIeATENBHOCTH, HA OCHOBE (sBEHUS), KU KU UKH BKP
TEOPETHYECKOTO U XapaKTepHOTO ¢usnyeckoro | ¢usnyeckoro | pusHYECKOr
9KCIIEPUMEHTAILHOTO Uil OOBEKTOB | Iporecca npouecca 0 mporecca
UCCIeI0BaHUI npodeccronans | (SBICHUS), (saBCHUS), (sBNEeHUS),
HOM XapaKTEepHOTO | XapaKTEpHOro | XapaKTepHOT
JIeSITeIIbHOCTH, JUIsL OOBEKTOB | 11 OOBEKTOB | O JUIst
Ha OcHOBe | mpodeccrona | npogdeccuoHa | 0ObEKTOB
TEOPETUYECKOTO | JILHOM JIbHOM npodeccron




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl HeynosnerBopu | YnoBierBopu Xoporio Ommaro HOC
OCBOCHHS KOMIICTEHITHA TENBHO TEIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
u NESITeIbHOCTH, | OeSATEIBHOCTH, | albHOU
SKCIEPUMEHTA | Ha OCHOBE | Ha OCHOBE | JESTEIBHOCT
BHOTO TEOPETHYECKO | TEOPETHYECKO | WM, Ha OCHOBE
HCCIIeTOBaHUI Y] U | TO U | TEOpEeTHYECK
9KCIEPUMEHTA | SKCIIEPUMEHTa | OT0 u
JILHOTO JIBHOTO 9KCHEPUMEH
HCCIIEIOBAaHUN | MCCIICAOBAHUH | TaIbHOTO
HCCIICI0BaH
5051
OIIK-1.3 Onpenenenue He ymeeT | YMmeer Ha | YMeer Ha | YMeeT  Ha | 3amaHue
XapaKTEePUCTUK XUMUYECKOTO OTIpeIeNATh HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
npouecca (sSBIeHH), XapaKTepUCTUK | YPOBHE YpOBHE ypOBHE pelneH3u
XapaKTepHOTO JJIs1 0OBEKTOB U XUMHYECKOTO | OIpPEIelsiTh OTIpeNIeNATh OmpeneniaTh | A Ha
npogecCHOHANTBHOMI mporiecca XapakTepuCTH | xapaktepuctu | xapaktepuct | BKP,
NIeSITeTbHOCTH, Ha OCHOBE (sBIICHUA), KH KH HKH moptdo
SKCIIEPUMEHTATBHBIX XapaKTepHOTO XAMHYECKOTO | XUMHYECKOTO | XHMHYECKOT | HFO
HCCIICTOBaHUH UiE  00BEKTOB | mporiecca mporiecca 0 Tporecca
npodeccronans | (SBICHUS), (sBEHUA), (sBICHUS),
HOM XapaKTepHOTO | XapaKTepHOIo | XapaKTepHOT
JIESITENIbHOCTH, JUIL OOBEKTOB | i1 OOBEKTOB | O JUIs
Ha ocHOBe | mpodeccroHa | mpodeccroHa | OOBEKTOB
9KCHEPUMEHTaNl | JIbHON JTBHOMN npodeccron
BHBIX JESITeIbHOCTH, | NESITEIbHOCTH, | albHOU
HCCIIeTOBaHUN Ha OCHOBE | Ha OCHOBE | JESTEIBHOCT
SKCIEpPUMEHTA | SKCIICPUMEHTa | W, HA OCHOBE
JIBHBIX JBHBIX AKCIICPUMCH
WCCIICAOBAHUNA | WCCIICIOBAHMHA | TAIBHBIX
HCCIICIOBaH
ui
OIIK-1.4 IIpencraBienue He ymeer | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
6a30BBIX 17151 TPOGECCUOHANBHON | MPEICTaBIATh HU3KOM JIOCTAaTOYHOM BBICOKOM Ha BKP,
chepbl Gu3nIecKux MPoIeccoB U | 0a30BbIE JUIS | YpOBHE YpOBHE YpOBHE peneH3u
SIBIICHUN B BUJIE npodeccHoHaNb | MPEACTaBIATh | NPEACTaBIATh | HNPEACTABIAT | 4 Ha
MaTeMaTHIeCKOTO(1X) HOU chepsl | 6azoBeie s | 6asoBble st | b OazoBeie | BKP,
ypaBHeHHsI(i1) (usnueckue npodeccuona | mpodeccrona | s nopt¢o
IIPOLIECCHI U | npHOM cdepsl | NbHON cdepsl | mpodeccron | o
SBIICHUA B BUJAC | (hU3NIECKUE N EEONIE aIBHOM
MaTeMaTHYECKO | MPOLECCHl W | IPOLECCHl | | cepsl
ro(ux) SIBJICHUS B | SABJICHHSA B | (husmueckue
ypaBHeHHsI(I1) BHIC BUJIC MpOIeCCHl U
MaTeMaTH4ecK | MaTeMaTH4YecK | SBIEHHUS B
oro(ux) oro(ux) BUJIE
ypaBHeHuA(i) | ypaBHeHmA(i) | MaTeMaTHue
cKOTro(uX)
ypaBHeHHI(i
)
OIIK-1.5 Bribop 6a30BBIX He Brnageer | Ha  Huskom | Ha Ha Bricokom | 3amanue
(hM3NIECKUX U XUMUYIECKHX HaBBIKAMU YPOBHE JIOCTaTOYHOM | YPOBHE Ha BKP,
3aKOHOB JIJISl pELIEHUs 3314 BBIOOpA BIIazieeT YpOBHE BIIaJEET peleH3u
npodeccroHabHOM 6a30BBIX HaBBIKAMU BIIaJiceT HaBBIKAMU o Ha
JIeSITETbHOCTH ¢usmueckux u | BeIOOpA HaBBIKAMHU BEIOOpA BKP,
XUMHUYECKUX 0a30BbIX BEIOOpA 0a30BBIX noptdo
3aKOHOB Juist | pusndeckux M | 6a30BBIX ¢usnyeckux | Mo
peuieHust 3ajad | XMMHYECKHX bu3NYeCKuX U | U
npodeccHoHanb | 3aKOHOB  IUIS | XUMHYECKHX XAMHA9IECKHX
HOM pereHus 3aKOHOB  JUIA | 3aKOHOB IS
JIESITETTHHOCTH 3amadq pemeHns pemeHus
mpodeccruona | 3amad 3amad
JILHOM npodeccrona | mpodeccruoH




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemsle pe3yabTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOEHHS KOMIIETEHIINN TENBHO TENBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
JESATENBHOCTH | JIBHON aNbHOU
JESATEIBHOCTU | JESTEIBHOCT
"
OIIK-1.6 Pemrenne nmxeHepusix | He ymeer | YMeer Ha | YMeeT Ha | YMmeer Ha | 3amaHme
3a7a4 C IIOMOIIBIO pemarthb HU3KOM IOCTAaTOYHOM BBICOKOM Ha BKP,
MaTEeMaTHYECKOTO ammapaTa WHKCHEPHBIE YpOBHE YpOBHE YpOBHE peneHsu
BEKTOPHOH aireOpsl, 3aauu ¢ | pemars pemaThb pemaTb s Ha
AQHAJTUTUYECKON T€OMEeTPUU U MOMOIIBIO HWH)XEHEpHBbIe | MH)XXEHepHble | uHxkeHepHel | BKP,
MaTeMaTHUECKOTO aHaIu3a MaTeMaTHYecKo | 3afayuu C | 3amaun c | e 3amaun c | moprdora
To amnmapara | IOMOIIbIO MOMOIIBIO MOMOIIBIO 1o
BEKTOPHOH MaTeMaTHUYeCK | MaTeMaTUYeCK | MaTeMaTuue
anreopsl, Oro ammapara | oro ammapara | CKOro
AHAIUTUYECKOH | BEKTOPHOM BEKTOPHOH arnmapara
reoMeTpun ¥ | anredpshl, anreOpsl, BEKTOPHOU
MaTEeMaTHYeCKO | aHAIUTHYECKO | aHAJIMTHUYECKO | anreOpsl,
TO aHaJIN3a H TeoMeTpHuu | ¥ TEOMETPHH M | aHAIUTHUEC
u MaTeMaTH4ecK | KOH
MaTeMaTH4eCcK | Oro aHalM3a TeOMETPUH U
Oro aHaIu3a MaTeMaTHue
CKOTO
aHaIn3a
OIIK-1.7 Pemienne ypaBHEHHUH, He ymeer | YmMeer Ha | YMmeer Ha | YMeer  Ha | 3amaHue
OIHCHIBAIOIINX OCHOBHBIE pemaThb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
(usMyecKue Mporeccsl, ¢ YpaBHEHUS, yYpOBHE YpOBHE ypOBHE perneH3u
MPUMEHEHUEM METO/I0B OIMCHIBAIONINE | PEIIaTh pemath pemarts o Ha
TMHEHHOU anreOphl 1 OCHOBHBbIE YpaBHEHHS, YpaBHEHUSI, YpaBHEHHS], BKP,
MaTeMaTHYECKOTO aHaIN3a ¢usmueckne OITMCHIBAIOIIN | OTIMCHIBAIONIM | OMKCHIBAIONI | IOPTQOI
TIPOLIECCHI, C|€e OCHOBHBIE | € OCHOBHBIE | W€ no
MPUMEHEHHEM ¢dusmyeckne bm3nyeckne OCHOBHBIE
METOJIOB MIPOLIECCHl, C | MPOIEcCh, C | (U3MIecKne
JIMHEHHOU IIPUMEHEHUEM | IIPUMEHEHUEM | MPOLECCHI, C
anreOpsl U | METO/I0B METOZIOB IIpUMEHEHUE
MaTeMaTUYeCKO | JIMHEHHOU JIMHEHOU M  METOJOB
TO aHaJIM3a anreOpsI u | anreGpsl U | JTUHEHHOU
MaTeMaTH4YeCK | MaTeMaTH4YecK | anreOpsl U
Oro aHau3a Oro aHaln3a MaTeMaTHue
CKOTO
aHaIm3a
OIIK-1.8 Obpabotka pacuetHsix | He Biaajgeer | Ha HuskoM | Ha Ha BricoxoMm | 3aganue
Y 9KCTIEPUMEHTAIILHBIX JTAHHBIX HaBbIKAMHU yYpOBHE JIOCTaTOYHOM | YpPOBHE Ha BKP,
BEPOSITHOCTHO-CTaTUCTHYECKUMH | 00paboTKH BIIAJIEET YpOBHE BIIAJICET peleH3u
METOAAMU pacueTHbIX M | HaBBIKAMU BIAJCET HaBbIKAMHU s Ha
JKCIIEPUMEHTal | 00pabOTKH HaBbIKAaMU 00paboTkn BKP,
BPHBIX  JAHHBIX | pacyeTHBIX U | 00pabOTKH pacueTHBIX U | TOPTHOI
BEPOSATHOCTHO- | DKCIIEPHMEHTa | PACUETHBIX MW | AKCIIEPHMEH | WO
CTATUCTHYECKH | JIBHBIX 9KCIEPUMEHTA | TAIBHBIX
MH METOJJaMH JAHHBIX JBHBIX JTAaHHBIX
BEPOSATHOCTHO | JTAaHHBIX BEPOSATHOCTH
- BEPOSATHOCTHO | O-
CTaTUCTHYECK | - CTaTUCTHYEC
UMH CTaTUCTUYECK | KHUMU
MeTOoJaMu UMH METOAaMU
METOAAMU
OIIK-1.9 Pemenne unxenepno- | He ymeeT | YMmeer Ha | YMeer Ha | YMeeT  Ha | 3ajmaHue
TeOMEeTPUUECKUX 3a7au pemaTsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
rpaguIecKuMH criocodamu WHKCHEPHO- YpOBHE YpOBHE YpOBHE peneHsu
TEOMETPUYECKH | pelIaTh pemats pemarts o Ha
e 3a7a4i | MHKEHEPHO- HWH>KEHEPHO- nmxkenepHo- | BKP,
rpadMYECKUMH | TEOMETPUYECK | TEOMETPHIECK | TeoMeTpuuec | moprdon




YpoBEeHb OCBOCHHUS OueHou
[Tnanupyembie pe3yabTaThl HeynosnerBopu | YmoBneTBopu Xopotiio Otmrao HOE
OCBOCHHS KOMIICTEHITHA TEIHHO TEIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
cocobamu ne 3amaun | ue 3aJadd | KUe 3aJadd | U0
rpa¢pudeckuM | rpadpudeckuM | rpadudecku
1 CTI0cCO0aMu U criocobaMu MH
crocobamu
OIIK-1.10 Orenka Bo3aeiCTBUS He ymeer | YMeer Ha | YMeer Ha | YMeer Ha | 3amanue
TEXHOTEHHBIX ()aKTOPOB Ha IIPOBOAUTH HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
COCTOSIHUE OKPYXKAIOIICH CPellbl | OILCHKY YpOBHE YpOBHE YpOBHE pereH3u
BO3JICUCTBUS MIPOBOIUTH MPOBOTUTH MIPOBOJTUTH s Ha
TEXHOTCHHBIX OIICHKY OIICHKY OIICHKY BKP,
(akTOpOB  Ha | BO3JCHCTBHSA BO3JICUCTBUS BO3ICUCTBUS | MOPTQOT
COCTOSIHUE TEXHOTCHHBIX | TEXHOTEHHBIX | TEXHOTCHHBI | MO
OKpy’Karomien ¢daxkTopoB Ha | (akTopoB Ha | X (aKTopoB
cpensl COCTOSIHUE COCTOSIHHE Ha
OKpYXKalomeld | OKpyXKalomeWl | COCTOSHHE
cpexsl cpensl OKpY’Karomie
1 cpenpl
OIIK-1.11 Onpenenenue He ymeeT | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
XapaKTePUCTHK MPOIECCOB OTIpeNeNaTh HU3KOM JIOCTAaTOYHOM | BBICOKOM Ha BKP,
pacrmpeneNeHus, mpeoOpa3oBaHus | XapaKTEPUCTUK | YPOBHE YpOBHE YpOBHE pereH3u
W UCIIOJIb30BaHUA 3HCKTpI/I‘I€CKOI71 u IMpOo1ECCOB OIpCACIIATh OIpECACIIATh OIpCACIATh A Ha
SHEPIUH B JCKTPHUUCCKHUX IETIAX | paclpeNeieHus, | XapakTepucTH | xapaktepuctu | xapaktepuct | BKP,
npeoOpa3oBaHU | KU MPOIECCOB | KA TPOLIECCOB | UKH mopTdot
s W | pacmpesiejiCcHd | pachpeiesicHu | MPOIECCOB 1o
HCTIONB30BaHUS | 4, o, pacmpenenex
JJEKTPUUECKON | mpeoOpa3oBaH | mpeoOpa3oBaH | uf,
SHEPTUA B | us u | Uit U | mpeobpazoBa
JJEKTPUUYECKUX | WCIIONB30BAHU | WCIOJNB30BAaHU | HUS u
HETISIX o o HCIIOJIE30Ba
ANIEKTPUUYECKO | SJEKTPUYECKO | HUSA
W DSHEpPruM B | H DHEPTUU B | IJIEKTPUUECK
JJIEKTPUYCCKH | JIEKTPUUYCSCKH | O DHEPruu
X LeIsxX X OeIsX B
3JIEKTPUUYECK
UX IEmsIx
7.3 TunoBkbIe KOHTPOJIbHBIC 3aJlaHud HJIUM HHBIC MaTepHualbl,

Heo0XoaAMMblIe /JIf OLEHKH 3HAHWI, YMEHHUIl, HABBIKOB, XapaKTePU3yIIHUX
Tanbl (OPMUPOBAHUA KOMIIeTeHIMHA B npouecce ocsoenuss OITOII BO

KoHTpoas 0cBOEHUSI AUCHUIIIIUHBI «XUMUSD MTPOBOAUTCS B COOTBETCTBUHU C
[Tn KyoI'AY 2.2.4 «DoHO oyerouHbix cpedcmey MO BUAAM OIICHOYHBIX CPEICTB
u3 Tabmumbl 7.2: KEWChl, KOHTPOJIBHBIC 3aJlaHMsl, TECThI, TeMbl pedepaTon
(IOKIaa0B), U T.1I.

Tekymuii KOHTpPOJb IO JOWCUHUIUIMHE «XUMHS»  NO3BOJSAET OLEHUTh
CTENEHb BOCTIPUSITHS y4eOHOTO0 MaTrepualia U MPOBOAUTCS JJISI OLICHKU 3HAHUHU,
YMEHHUM, HaBBIKOB M OIbITA JICATEIBHOCTH, XapaKTEPU3YIOIIUX  JTallbl
dbopmupoBaHus KomIeTeHIui B rporecce ocsoenust OITOIT BO

Texymuii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TeMaTHYeCKui (110 uToram
U3Y4YEHUS ONpPENENIEHHbIX TEeM JAUCIHUIUIMHBI) W pyOekHbIl  (KOHTPOJb



OMPEICICHHOTO pa3jiesia WK HECKOJIbKUX Pa3eioB, epe] TeM, KaK MPUCTYIIUTh K
U3YYEHUIO O4YepeTHOM yacTu yuyeOHOro wmatepuana). Pe3yiabTaThl TEKYIIETro
KOHTPOJISI UCIIOJIB3YIOTCS ITPU MPOBEJICHUN TPOMEKYTOUHOMN aTTeCTAINH.

Keiic-3aganus

Keiic-3aganne mo treme Ne 1. «OCHOBHBIE 3aKOHBI M ITOHATHS XUMHID)

Onpenesienue maccoBoii 104u okcuaa meau (11) B kapoonare
ruapoxcomenu (11)

PeakTuBbl U odopynoBanue: tnopomok coiau (CuOH),CO;, dapdopossrii
TUTENb,  TUTENIbHBIE  INUMIbLL, MyderabHas  Medb,  OKCHUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Bommosinenue pa6orbl. DappopoBbIi THUredb IMYCTOM U B3BELICHHBIH
npoKanuTe B My(esie 10 MOCTOSHHOM MacChl MPHU TEX K€ YCIOBUSIX, TPU KOTOPHIX
MIPEANOAraeTcsl MPOKAINBATh CoJib. [IpenHa3sHaYyeHHBIM I NPOKAJIMBAHUSA
TUTEIb BO3bMUTE TUTEJIBHBIMU IIUMIIAMU 32 Kpail U MOMECTUTE B MYy(eIbHYIO
neyb. [locne 25-30 MUH NpoKaIMBaHUS JOCTAHBTE €ro U3 MEYH, JAUTE OCTHITh Ha
JucTe acbecta W mepeHecutre B dKcukarop. llocnmegHuil 3akpoiiTe KpBIIIKON
cnycms [—2 mun, ©Ha4e TIPU OXJIAKJICHUHM B SKCUKATOPE CO3JAETCs pa3psKeHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJIaAUTEe TUTENb B SKCUKATOPE 10 KOMHATHOMN
TEMIEPATYPhl U B3BECHTE HAa AHATUTUYECKHUX BECaX.

B mpenBapurenbHO B3BEMIEHHBIM W JOBEAEHHBIM 10 IMOCTOSHHOW MAacChl
TUTEb TIOMECTUTE HaBeCKy MpuOau3uTenbHO 1,1 T pacTepTodl B MOPOIIOK COJIU
(CuOH),COg3, Turens ¢ coJibl0 MOMECTUTE B MY(EIbHYIO TIeUb U MPOKAIUTE B
teuenne 10 mun mpu temneparype 350-400 °C. Koraa mBeT HarpeToro BeliecTBa
W3MEHUTCSI JI0 YEpPHOTO, IIUIMIAMU TIEPEHECUTE TUTEIh B HKCUKATOp IS
OXJIQXIEHUA 10 KOMHATHOU TeMIIEPaTyphl.

3aTeM B3BECHTE TUTENIb C COJCPKUMBIM Ha TEX KE Becax.

[IpoBenuTe KOHTPOJIBHBIA OMBIT. JIJIT 3TOrO0 BHOBb MNPOKAJIUTE THUTEIb C
COIEp)KUMBIM B TeueHue 10 MUH, OXJIaIUTE €ro B AKCHKAaTope U B3BechbTe. Ecim
pacxoXKJIeHHe II0 Macce coctaBisger He Oomee 0,02 r, cuuTaercs, 4To COJb
paznoxkuiack  moiaHOCThO.  Ecnmum  pacxoxzaeHue — Oosibliiee,  MOBTOPUTE
npoKaiuBaHue oOpasla.

3anuce oanHblx onvima.

Macca turag m,, r

Macca taris ¢ BemeCTBOM Mytcomm, T

Hasecka comm Mgy, T.

Macca turis ¢ BemecTBoM (Tociie MpoKaJIMBaHUS) m'’ r+comns T-
Macca BemecTBa ocie IPOKAIMBAHHS M couy, T

PaccunTaiiTe no moJiydeHHbIM ITaHHBIM COAEPKAHUE MPOIYKTA PA3JI0KEHUS B
OCHOBHOM BEIIIECTBE, a TI0 (JOpMYJIie BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHHE.

® = m(CuO)/m((CuOH),CO;3), B momsix eawHHIBI WK B % MPOICHTAX,
(ymHOxuB Ha 100).

agrLONDE



Boruucianre a0CONIOTHYI0 W OTHOCUTEJIbHYH OIIUOKHW OINpeaesIeHusl.
CueaaiiTe BLIBOABI 110 padore.
KoHTpoJbHbIE BOIPOCHI

1. OnrHAKOBO JIM YKCIIO MOJIEKYJI: a) B 1 T Bojoposia u B 1 T kucimopoja; 6) B 1
MOJIb BOJIOpoAa v B 1 Mouib Kucioposa’?

2. Kakue BemiectBa Ha3biBatoTcs qainbToHuaamMu? [IpuBenure npumepsl.

3. UTo o3HaA4aeT MOHATHUE «MOJSPHAs Macca BellecTBay? BruucianTe MOJISPHYIO
Maccy 'MIpPOKCUAA KaJbIIHS.

4. ChopmynupyiTe CIeICTBUS U3 3aK0OHA ABOTAIpO.

5. Uto Takoe aTom, MoJiekysa? UTo Takoe mpocToe BEMIECTBO, CIOKHOE?

6. Jlaiite GOpMyIHPOBKY MOHATUIO «XUMUYECKUN SKBUBAJICHT.

7. Onpenenute MomsipHbIe Macchl 3kBUBaIeHTOB: N,O, PCl3, H,S.

8. Ompenenure MOJISIPHBIE MAacChbl SKBUBAJICHTOB KHCIOT W OCHOBAaHUM B
CJIEIYIOLIUX PEAKIUIX:

a) HNO; + Bl(OH)3 = Bl(OH)2N03 + H,0;

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

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

9. CdopmynupyiiTe 3aKOH HKBHUBAJICHTOB, HAMUIIUTE €ro MaTeMaTHYeCKOe
BBIPAXKEHUE.

10. Uto Takoe «3KBHUBaJIEHTHbI 00bemM»? Kakue oObeMBI MPHU H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KUCIOpOJa, okcua yriepoaa (IV), ammuaka?

Keiic-3aganune mo teme Ne 1 «Kutaccpl HeOpraHu4ecKux coeIMHEHH D)

Omnpbit. ITosryyeHune cpeaHux cosieu

a) PeakTuBbl: pacTBOp xJyopuaa Oapust 1 H., pacTBop cyibdara Harpusd 1 H.,
npoOupKa.

Hamute B mpobOupky 3-4 kamiau pactBopa xjopuaa Oapusi, 1o0aButh 3-4
KAl pacTBopa cyib(ara U HaTpusl.

0) PeakTuBbI: pacTBOp Cy/bdara Meau 1 H., IIMHK META/UTAYECKUI, TIPOOUpKA.

Hanuts B nmpobupky 3-4 xarmim pactBopa cyiibdara Meau, OpocUTh Kycouek
IIUHKA.

B) PeakTuBBI: HACBIIICHHBIA PACTBOP FMIPOKCHIA KAJIBIHSL, OKCU] yTIepoaa
(IV), anmapar Kumma

Hamute B mpobupky nmo 1/3 oObemMa pacTBopa THUIPOKCHAA KabITUS
(u3BeCTKOBas BOJIA) U MPOMYCTUTH dyepe3 Hero okcua yriepona (1V) (yrmexucnbiii
raz) u3 annapara Kunmna 1o nosiBieHus MyTu.

3axanue. 3anuch JaHHBIX ONBITA.

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

2) Hamumute ypaBHEHHS XUMHUYECKHX PpEAKIMd, MPOTEKAINX B
poOUpKax.

3) Ilox xaxxmoit U3 peakiuil yKa)XuTe MpU3HaAK peakiuu (Hampumep, Oemnblit
0CaJI0K, 00ECIIBEYMBAHKE U T.I1.)

4) HazoBuTe Bce NPOAYKTHI PEAKIIMH, 32 UICKIIOYEHUEM BOBI.



5) CdopmynupyiTe BBIBOA: pEAKIHAMH, MEXAY KAaKUMHU KJlaccaMu
HEOPraHWYECKUX COCAMHEHUN MOYKHO MOIY4YUTh CPETHUE COTU?

KoHTpoJibHBIE BOIPOCHI
Hanuimure ypaBHEHHsI peakiiMif, C MOMOIIbIO KOTOPHIX MOXXHO OCYIIECTBUTH
CJIeIyIOUIUE IPEBPAILICHUS, TPOIYKTHI peaKIuii HA30BUTE:

1. CO, — CaCO3; — CaO — Ca(NO3), — Ca SO,

2Fe,03 — Fey(S0O4); — Fe(OH); — FeOHCl, — FeCls

3. S0, — SO; — H,SO4 — Ca(HSO,), — CaSOy

4. K —- K,0O —- KOH — KHCO3; — K,CO,

5. Al — Al,(SOy4); — Al(OH); — Al(OH),Cl — AlCl,

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

7. Fe(OH); — FeCl; — Fey(S04); — Fe(OH); — Fe(OH),CI
8. Ca — Ca0O — Ca(OH), — Ca(NO3), — CaCOs

9. Zn — ZnCl, — Zn(OH), — (ZnOH),SO,; — ZnSO,

10. Na,O — NaOH — NaHSO, — Na,SO, — NaHSO,

11. P — P,05 — Caz(PO,), — H;PO, — K,HPO,

12. MgO — MgCl, —» Mg(OH), -MgOHNO3; —Mg(NO3),
13. ZnO — ZnSO4 — Zn(OH), — Na,ZnO, — Zn(OH),

14. H3PO, — P,05 — Bas(PO,), — H3PO, — Ba(H,POy,),
15 CuO — CuCl, — Cu(OH), — (CuOH)3P0O, — Cuz(PO,),
16. Ba — BaO — Ba(OH), — BaOHCI — BacCl,.

17.P — P,0O5 — H;PO, — NaH,PO, — NasPO,

18. Fe—Fe,05+HCl —X—Fe(OH); s V—Fey(SO.)s.
19. P —>P205—>H3PO4—>Ba(H2PO4)2—>Ba3(PO4)2+H2804—>?

20. K—KOH—KHCO3—CaCOs—Ca(HCO3), s ?

Keiic-3aganmne no reme Ne 2 «OCHOBbI XUMH4Y€CKOH TEPMOIMHAMUKH

(OHeprernka XUMMYECKHMX MPOLECCOB)
A) OnpenesieHre HANIPABJIEHHOCTH NMPOTEKAHUSA MPoLecca
1. Ucnonw3ysi cripaBOYHBIC JTaHHBIC TAOJHIII, ONPEACIUTEe W300apHBIN TEMIOBON

sdpext AH g XUMIIECKOI PEAKIIHH BAIIETro BAPHAHTA
C2H4(r)+ 302(r) HZCOZ(F) + ZHZO(X()

Cnenaiite BbIBOJA O BbIJAEJCHUU WIH MOIJIOIIEHUH TEIUIOTHI B Mpolecce
peakiuu.

2. Omnpenenure H3MEHEHHE SHTPOINUU ASs B XOHE XMMHYECKON peakuuu,
MPOTEKAIONIEH TPH CTAaHAAPTHBIX YCIOBHSIX B HJACATBHOM Ta3000pa3HOM



coctosHuH. QOOBACHUTE 3HAK M3MEHeHHUs A80298 B pe3yJbTare JIaHHOU
peakiuu.

3. Onpenenute n3amMeHeHnue Heprun [ mooca A60298 B X0JIC XUMUYECKON peakiuu,
WCIIOJIB3Ys CIIpaBOYHbIe JaHHbIC TaOauIlbl. [1o 3HaKy n3MeHeHus sHepruu ['n66ca
A60298 caeJiafiTe BBIBOJA O BO3MOKHOCTH CAMOIPOU3BOJIBHOIO NPOTEKAHMS

Ppe€aKIuu.

Ta6HI/IHa CTaH,Z[apTHBIC 3HaAYCHUA TCPMOJUHAMUYCCKUX BCIIMYNH HEKOTOPBIX BEIICCTB

BemtectBo | Cocrosinue AHOZ%, Kﬂ_g,c AGOzgg, Kﬂ_.?fc 30298’ Jhx/MoisK
MONy MOy,
CoH; r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHy r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CH, r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO; r -393,510 -394,380 213,650
H,O r -241,830 -228,590 188,720
H,0 xK -285,950 -237,190 69,940
N, r 0,000 0,000 200,000
H, r 0,000 0,000 130,590
(O)) r 0,000 0,000 205,030
Cl, r 0,000 0,000 222,950

b) «Onpenesienne TenoBoro 3gp¢exkra npouecca pacTBOPEHUs
NH4N03»

O6opynoBanne u matepuaibl. 1. Hurpat ammonuss NH4;NO3. 2. Crakansr
(250-300 mu). 3. TepmoMeTp, YKpETUICHHBIH B IITATHBE.

BoinosiHenue. B crakaH Haselite HEMHOro BOAbl. ONMyCTUTE TEPMOMETP,
MOTPY3HB €ro MIApUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHUX
KPUCTAJUIOB HUTpAaTa aMMOHMA. TepMOMETP MOKa3bIBAET CUIIBHOE IOHWKEHUE
TEMIIEPATYpPBI pacTBOPA.

NH4N03(KP) + nHzo = NH4N03'nH20.

3ananne. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopeHust
NH;NO;,

Keiic-3aganune mo reme Ne 2 «3aBUCMMOCTH CKOPOCTH XMMHUYECKOM
peaKkuru OT Pa3jIUuYHbIX GaKTOPOBY.

OnpIT 1. 3aBHCMMOCTH CKOPOCTH PeaKIMU



A) OT KOHIEHTPAUUM PearupyrIunX BelecTs

PeakTuBbl M 000py/IOBaHHMe: PACTBOP CEPHOW KHCJIOTHI 2 H., PacTBOp
tuocynbdara Hatpus (Na,S,03) 1H., AUCTHIIMpPOBaHHAS BOAA, YETHIPE MEPHBIC
MPOOUPKH, KaIEeIbHUIIBI WJIH IMATIETKH, CEKYHIOMED.

Tuocynbhar HATpHsl pearupyeT ¢ CEPHOM KHCIOTOW IO CIEAYIOIIEMY

YPaBHEHUIO PEAKIIUH:
Na,S,05; + H,SO, = Na,SO,4 + SO, + H,O + Sl,

[Ipu3HakoM MpoTeKalolel peakuuu sBIsIeTCs o0pa3oBaHWE MYTH MpU
BBITIAJICHUH CEPBI B OCAJIOK.
JI71st IpoBeIeHUs OIbITa B YETHIPEX MPOOUpPKAX MPUTOTOBHTE PaBHBIC 0OHEMBI

pPacTBOPOB THUOCYJIb(paTa HATPUS PA3IMUHONM KOHIICHTPAIUH, JJI 3TOTO0 BHECUTE B
npoOupku 4, 6, 8 u 12 kanens THOCyNb(aTa U 10BeIUTE 00BEM B mpodupkax a0 12
Kareib, 100aBUB B KaXAYyI0 BOJY, KaKk yKa3aHo B Tabiuuiie 1.

3atem B 1-10 mpoOupKy 106aBbTe 1 Kamio CepHOM KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB CcekyHaoMmep. [Ipocnmeaure, 4TOOBI Kamigs HE IMoNajga Ha CTEHKHU
POOUPKHU.

Kak ToJIbKO MOABUTCSA MYTh, BBIKIIOUNTE CEKYHIOMED, U 3aHECUTE PE3YIIbTAT
B Ta0mumy 1.

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

3aganue. 3anUCh TaHHBIX ONbITA.

1) 3anecute B TaONUIly JaHHBIE, MPOBEICHHBIX NCCIIEIOBAHMIM

Tabmnuma - JlaHHBIE ONIBITA

Ne KonnuecTtBo kanens Ob6mee | OtHocuTens- | Bpems OTtHocurenb
po- YHCIIO | Has KOHIIGHT- | TIOSIBIICHHS | Hasi CKOPOCTh
Oupku Pacteop | Ho0 | PactBop | (oo, panus. MYTH, peaxun
Na28203, t, cex
Na25203 H,SO, Vo61u c 1/t, CeK-l
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTalitTe OTHOCHTEIHHYIO TPAKTUYCCKYIO CKOPOCTh PEAKITUH JIJIS
Kaxjoro ciydas (1/t), 3Hast BpeMsi peakiiuu. 3aHecuTe B TaOJUILy.

3) PaccumnTaiiTe OTHOCUTEIBHYIO KOHIIEHTPAIMIO THOCYIh(haTa: MpuHUMAs
KOHIICHTPAITUIO B epBOH podupke ¢ 4-s kammsimu Cypy, = 1, ¢ 6-10 xammsamu — Coyy
= 1,5 u T.1. 3aHECUTE NaHHBIC B TAOJIHITY.



4) IocTpoiite rpaduk 3aBUCUMOCTHA OTHOCUTENLHOM MPAKTUYECKOW CKOPOCTH
peakuuu OT OTHOCUTENbHOM KOHLEHTPALUU THOCYJIb(aTa HaTpuUs, OTKJIaIbIBasI
3HayeHus 1/t mo ocu X u C,p. mo ocu Y.

5) CpopmynupyiiTe BHIBOJ 0 3aBUCHMOCTH CKOPOCTH PEAKLIMHU OT
KOHIEHTPALMH THOCYJIb(aTa HATPHUSA NP TAHHBIX YCJIOBHUSX.

OmnbiT 2. 3aBUCHMOCTH CKOPOCTH PeaAKIUM OT TeMIlepaTypbl

N3yunte Ha mpuMepe peakuuy B onbITe 1.

Boinoanenue. Jlnsg storo B Tepmocrar ¢ Temmeparypoii Ha 10 °C Bbime
KOMHATHOW TEeMIIEpaTypbl MOMECTUTE 2 MNpoOupKu: onHy c 4 kammsmMa 1 H
pactBopa TUOCysb(haTa HATpUS U § KaIuIsIMU BOJIBI, B JIPYTYIO — C OJHOM Karuieu
cepHOIl kKucioTel. Yepe3 5 MUHYT cMelIaiiTe coaepKUMoe MpoOUPOK U OTMEThTE
BpEMsI IOSIBJICHUSI MYTH.

[ToBTopute ombiT mpu Temneparype Ha 20 ° u 30 ° Bhplle KOMHATHOM
TEeMIEPATypPHI.

3aganue. 3anUCh JAHHBIX ONbITA.

Pe3ynpTaThl BHECUTE B TAOJIUILY M IOCTPOUTE IPaPUK 3aBUCUMOCTH CKOPOCTHU
peaKkuu OT TemIeparypsl. Paccunraiite 3HaueHUE IPAKTUYECKOTO
TeMIiepaTypHoro kosdduirenTa, ucnonb3ys npasuio Baut-I'ododa.

Oneir 3. BiausiHue nNpPUPOABLI PpPearupPyIIMX BelmeCTB HA CKOPOCTh
XUMHUYECKON peakiuun

Boinosnenne. B 1Be npo6upku nprneiite mo 2 cm® pactopa KMnO, u 2-3
KaIlJIi pacTBOpPa CEPHOM KUCIOTHI. 3aTeM 100aBbTE B MIEPBYIO —
cBexenpurotoBieHHbI pacTBop Na,SO3, a Bo BTopyro Na,SOy,

3apanme. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOW MPOOUpPKeE
MIPOUCXOANT U3MEHEHHE OKpacku pacTBopa. ChopMynupyiiTe BEIBOJ O BIUSHUN
TIPUPOJIBI PEATUPYIOIINX BEIIECTB HA CKOPOCTh XUMUYECKOW PEAKITHH.

BoinoJsinuTe pacueTHoe 3aganue no reMe «CKOpoCTh XUMHUECKUX PEAKIIUN)»

ATMOcCQepHbIe 3arps3HeHHS TOCTENIEHHO YHUYTOXAIOT 3alIUTHBIA 030HOBBIN CIION 3emiiu.
O30HOBOMY CJIOI0 YTPOXKAIOT, MOCTYHAIOIINE B aTMOochepy PTOPUPOBAHHBIE U XJIOPUPOBAHHbIE,
yrieBogopoabl — ¢peon, Hampumep CCIlsF, CClyF,, CCIF;. OHu xumudecku CTaOWIIBHBI B
HIDKHHX CIIOSIX aTMoc(epsl, HO B cTparocdepe Mol IeHCTBUEM YIIbTPadruoIETOBOTO U3ITydSHHS
ConHITa pa3pymiaroTcsi, BBIIEISIS aTOMApHBINA XJIOp, MOCIE Yer0 HAYMHAIOT MPOTEKATh PEaKITUU
B3aWMOJICHCTBHS aTOMAapHOTO XJIoOpa C 030HOM. Paccuumaiime ckopocmv makou peaxyuu ¢
006pazosanuem KUciopooa u MOHOOKCUOA X10opa, eciu uepe3 15 c¢ nocie Havana peaxyuu
MoaapHas Kouyenmpayus o3ona oviia 0,3 monv/n, a uepe3 35 ¢ om nauana peakyuu cmaid
pasua 0,15 monw/n.

Keiic-3aganue mo Teme Ne 2
«Xumnueckoe papHosecue. llpunuun Jle Hlareane»



OnbiT 1. CMenieHne XMMIUYECKOT0 PABHOBECHS B 3aBUCUMOCTH OT
KOHIIEHTPAIIMH MPOAYKTOB ¥ HCXOIHBIX BENIECTB, MPH B3aNMO/IeiCTBHHA
xJjopuaa xkeje3a(lll) c ponranuaom kaaust

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHE NPOOUPKHU. 2.
[Munetku. 3. bensiit sxpan. 4. Xmopup xenesa (111) FeClz 0,0025 1. 5. Poganwun
kamus KSCN 0,0025 u. 6. Xnopun kamus KCI (kpucrammmueckuit). 7.
JuctunnupoBaHHas BOAA.

Beinosinenue pa6orTel. B yeThipe KOHMYECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xiopuna xkenesza (III) u ponannna kanus. PactBopsl
pa3MelanTe CTEKISIHHOW MaJIOYKOMl M MmocTaBbTe B WTAaTUB. OOHY IpOOUpPKY C
IOJIyYEHHBIM pPAacTBOPOM COXpAaHMUTE MJii CPAaBHEHUs pe3yJbTaTOB ombiTa. B
ocTajbHble NPOOMPKU O0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - 1 Karuio
HachIIeHHOro pactBopa xiopuna xeneza (III), Bo Bropyro - 1 kammo
HACBILIEHHOI'O PacTBOpa POAAHUJA Kallus, B TPEThIO - HECKOJBKO KPHUCTAJIMKOB
xyopuga kanus. CpaBHUTE MHTEHCHUBHOCTh OKPACKH TMOJIYYCHHBIX PacTBOPOB C
WHTEHCHUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONBITA. 3alHIINTE CBOM HAOIIONEHUS MPH MPOBEACHUU
pabotel. CocTaBbT€ YypaBHEHHE COOTBETCTBYIOLIEH OOpaTUMONM peakiuuu u
HAIMIINTE BbIPAKEHUE KOHCTAHThI PaBHOBECHSI.

1. Kaxwue BemecTBa HaXOIATCs B UCCIEAYEMOM PacTBOPE MPU paBHOBECUU?

2. Kakoe BeliecTBo NpuAaeT pacTBOPY KPacHy0 OKpacky?

3. Kak wu3MeHsieTC MHTEHCUBHOCTb OKpPAaCKM pacTBOpa MU, B KakOM
HaIpaBJICHUM CMEIIAETCS pPaBHOBECHE JAaHHOW pPaBHOBECHON CHUCTEMBI MpHU
nobasnenuu: a) xaopuaa xenesa (III); 0) pomanuaa kamus; B) Xjaopuaa Kaaus?

4. Kak W3MEHSIOTCS TMpPH OTOM B KaKIOM Cilydae KOHIEHTPALUU
KOMITOHEHTOB PaBHOBECHOM CHUCTEMBI a) pofaHuaa; 0) XJopuaa Kajus; B) XJIOpHIa
xene3a (II); r) pomaHuga kanusi MO CPaBHEHUIO C MX KOHLEHTpAUUsIMU TMpU
YCTaHOBJICHUH N€PBOHAYAIBHOTO PaBHOBECHA?

OnbiT 2. BansiHue TemMnepaTtypbl Ha CIBUI XUMH4€CKOI0 PABHOBECHUS
PeakTuBbl M MaTepuajbl: iogHas BOJa, PacTBOp Kpaxmajia, HpOOUPKH,
CIIUPTOBKA, 1€PKATEIIb.

Boinmosinenue padorsl. Haneiite B aBe mpoOupku mno 3 cM® HOIHOM BOMBI H
n00aBbTE B KXKIYIO U3 HUX MO 1-2 kamu pacTtBopa kpaxmana. Harpelite oqny u3
npoOupok. CpaBHUTE OKPACKY.

3amanue. VYKaXWTe€ HANpaBIEHUE CIBUIa XWMHYECKOTO PABHOBECUS IIpHU
NOBBIIICHUH TEMIIEPATYPhI U 3HAK TEIIOBOr0 3 (eKTa peakiuu.

KoHTpoJibHBbIE BOIPOCHI
1. Yro moka3bIBaeT CKOPOCTh XUMUYECKON peaKiuu?



2. ChopmynupyiiTe 3aKoH neicTByomux mace ['yiapa0epra u Baare.
3. Hanummure KMHETHYECKUE YpaBHEHUS CKOPOCTEH psMOM W 0OpaTHOM peakiuii
Il XUMHYECKOTO Ipouecca:
4NH3(F) + 502(1-):5_—')' 4NO(F) + 6H20()K)
4. Kak ynraercs npaswio Bant-I'odda?
5. Urto nokasbIlBaeT TeMIepaTypHbIil KOAGGUIIMEHT Y peakiuu’?
6. UTo Takoe «3HEprusi aKTUBALIUN»?
7. Ykaxute (HaKTopbl, OT KOTOPHIX 3aBUCUT KOHCTAHTa CKOPOCTH PEaAKIIHH.
8. Kakue peakiiuu Ha3bIBalOTCS KaTaTUTUYECKUMU?
9. Uro Takoe karanuzarop? Ilepeuncnure BUAbI KaTaau3a.
10. Bo ckoibKO pa3 U3MEHHUTCSI CKOPOCTh MPSMON U 0OpaTHOM peakiifii B CUCTEME:

2 COry + Oyry == 2 COyy ecnin 00beM ra30BOM CMECH YMEHBUINTH B TpU paza? B
KaKyl0 CTOPOHY CMECTHTCSI PABHOBECHE CUCTEMBI?

Keiic-3aganune no teme Ne 3 «Ctpoenue aroma. [leprnoanyecknii 3aKoH
u nepuoanueckasi cucrema JI. U. MenaesneeBa

IIpakTnueckasi padora mo teme Ne 3: Crpoenune aroma. IIporano3uposanue
XUMHUYECKHX CBOMCTB 3JICMEHTOB U UX COCAMHEHHUH

eanb 3ansaTHA

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

2. HayuuTh ompenensiTh YMCIO 3JIEMEHTAapHBIX YAaCTHUI[ B aTOMax KaxKJI0ro
AJIEMEHTa, MPUHAJICKHOCTh UX K METAJlJIaM WJIM HeMeTaJlJIaM.

3. Hayuuts n3o0paxarb cTpoeHHe aToma ¢ oMol ¢popmyssl Koccens,
AIEKTPOHHOM (hOPMYJIBI U TpaPUUECKON IJIEKTPOHHON CXEMBI.

4. IToMo4b MOJYYUTh MPAKTUUECKHUE HABBIKW OMPEACICHUS:
- CTEIICHEW OKHUCIJICHMS aTOMOB;
- HanucaHusi ¢GOpMyJT COOTBETCTBYIOIIMX OKCHUJIOB, THJPOKCHJOB, JETYyUYHUX
BOJIOPOJIHBIX COSUHEHUH (TIPU UX HATUYUN);
- XapakTEePUCTHUK  (PU3MYECKHMX U XHUMHUYECKHUX CBOWCTB OJJIEMEHTOB U UX
COEMHECHUM.

IMpumep. CocTaBbTe ANEKTPOHHYIO U AJIEKTPOHHO-TPAPUIECKYI0 HOopMyITy
AJIEMEHTa C TMOPSAKOBBIM HOMEpOM 24 U [JaillTe MOJIHYI0 XapaKTEPUCTUKY
AJIEMEHTA.

Pemenne. [lo nmopsakoBoMy HOMEpy 3akKiiro4aeM: B aToMe 24 3JEeKTpOHa.
JlaHHBIN 3JIEMEHT - XpOM. DJIEKTpOoHHas (popMyiia UMeeT BUI:

15°25%2p°3s%3p°3d°4s’

DOnexkTpoHHOW GopMyse XpoMa COOTBETCTBYET CIIEIYyIOIIAasi DJICKTPOHHO-
rpadudeckas cxema:
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XapakTepucTruKa aToMa XpoMa

1. Cr — merai, d — siiemMeHT.

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

XpoM MpOSIBIISIET BOCCTAHOBUTEIIbHBIE CBOKCTBA.
4. Xpom o0pasyeT KUCIOPOIHBIE COCTUHEHUS:

Oxcuasl CrO Cry,04 CrO,
I'uapokcuaer  Cr(OH), Cr(OH)3 H,CrO,4
H;CrOs3 H,Cr,0-
OCHOBHBIC am(doTepHble  KHCJIOTHBIE
CBOMCTBa CBOMCTBa CBOMCTBa

CTCTIICHb OKHUCJICHUA YBECIIMYUBACTCA

Ipumep. Kak 3aBUCAT KHUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB W
THAPOKCUIOB OT CTETICHH OKUCJICHHS aTOMOB 3JIEMEHTOB, WX oOpasyromux? Kakue
THAPOKCUIBI Ha3bIBatOTCsA aM(oTepHbiME (aMdoauTamu)?

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

30H; == 3"+ OH™ 1o tumy ocHoBanuii (I)
90H == H+ D0 o tuny xucnor (I

Ecnau nmpounoctu cBsizeit O-H u 3-O Oau3ku WM paBHBI, TUCCOIUALIMS
TUAPOKCHA MOXKET oJHOBpeMeHHO mpotekath U no (1) u mo (IlI) Tumam. B stom
cinydae peub uaET o0 amdOoTepHBIX dJeKTpoiauTax (amdonaurtax), HampuMmep st
Cr(OH)s:

Cr¥ + 30H == Cr(OH); = HyCrO; === 3H" + CrO5>

B xucnoit cpeae ampoaut mposiBIsSET OCHOBHOM XapakTep, a B IIEIOYHOM
cpene — KUCIbIA XapakTep:



Cr(OH); + 3HCI = CrCls + 3H,0
Cr(OH)3 + 3NaOH = Na3;CrO3; + 3H,0

Ipumep. Vcxoas u3 MONOKCHHUS dJEMEHTa B IEPHOANYECKON CUCTEME H

CTPOCHHMSI €T0 aTOMa, JaiTe MOJHYI0 XapaKTEPUCTUKY MapraHiia u Opoma.

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

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

B) OTPEIEINTE BO3MOKHBIC BaJICHTHBIE COCTOSIHUS;

T') ONIPEAEIIUTE BOBMOXKHBIC CTCTICHH OKUCIICHNS,

J) HaANUIIATE BO3MOXKHBIE BOJOPOJHBIE W KHCIOPOAHBIC COCAMHCHUS,
OTIPEIETUTE UX KUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-snement VII-B rpymisl, Mmetamn

+2sMn° 15%25%2p®3s23p°3d°4s*
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ATOM Maprasiia Ha BHEIIHEM 3HEPTETUYECKOM YPOBHE UMEET JBA JJIEKTPOHA,
OCTaJIbHBIC BAJICHTHBIC AJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-T0JypOBHE.
Tepsst aNeKTPOHBI, MAPTaHEL MTPOSBIISIET TOJIBKO BOCCTAHOBUTEIIBHBIE CBOMCTBA, YTO
XapaKTepU3yeT €ro KaKk TUIUYHBIA METaJL.

Mn o6pa3yeT OKCUIBI U TUIPOKCHUJIBL:

Mn° - 2 —Mn*? MnO — Mn(OH),

Mn° - 38 ->Mn* Mn,0; — Mn(OH); (H;MnO5)
Mn° - 4 -Mn** MnO, — Mn(OH), (HsMnO,)
Mn° - 62 —Mn* MnO; — H,MnO,

Mn° - 76 —Mn*’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTani

ﬁ':ju

5sBr’1s”2s°2p°3s%3p®3d'%4s%4p°

Ha BHCIIIHCM 3HepreTI/IquKOM ypOBHe y aToMa 6p0Ma CCMb BaAJICHTHBIX
5JIEKTPOHOB. ATOM GpoMa JIETKO NPUHUMAET 3JIEKTPOH, 00pasyst OTPHIATEIbHBIN
HOH:

Br + 1¢ — Br'

[TpuHMMas 3JEKTPOHBI, aTOM OpoMa MPOSBIIIET OKUCIUTEIbHBIC CBOMCTBA,
YTO XapaKTPH3yeT €ro KakK THIMYHBIA HeMmeTalwl. bpom oOpasyer merydee
BOJIOPOJIHOE coeMHEeHre - OpomoBogopoa HBr.

Tepsist 2JIeKTPOHBI, OPOM MPOSBIISIET CIa0ble BOCCTAHOBUTEIBHBIC CBOHCTBA.
C xucnopoiom OpoM 00pa3yeT OKCUIbI U TUIPOKCUIBI KUCIOTHOTO XapakTepa:



Br’-1e - Br'*  Br,0— HBrO

Br’-3& —»Br®  Br,0;— HBro,
Br’-58 —» Br*®  Br,Os — HBrO;
Br’-7& —» Br’  Br,0,— HBro,

JIJist yCHenHoro OCBOSHUS MaTepuaa Mo JaHHOH TeMe 00yJaromuecs
JIOJKCH OTBETUTH Ha CJICTYIOIINE BOIIPOCH.

KoHTpoJibHBIE BONPOCHI

1. JlaiiTe onpeneneHre NOHATUAM: aTOM, XUMUYECKHI 3JIEMEHT.

2. KakoB (u3nueckuii CMbICI HOPSAAKOBOTO HOMEPa XUMUYECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YMCJIA XapaKTEPU3YIOT IHEPreTUYECKOE COCTOSIHUE
AIEKTpoHa?

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

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

6. Kak onpeagenuts MAaKCUMAJIBHOE€ YHCJIO DJIEKTPOHOB Ha YPOBHE,
MOypOBHE?

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

8. Copmynupyiite npasuiia B. Kieukosckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHmaa?

10. Jaiite coBpeMeHHYIO  (OPMYJIUPOBKY MEPUOJUYECKOTO  3aKOHA
. . Menpaeneena.

11. B yem cocTouT (hU3MUECKU CMBICII HOMEpPA MEPUO/Ia, HOMEpPA TPYIIIIbHI?

12. Ha yem OCHOBaHO pa3iMyue€ B 3JIEKTPOHHBIX KOH(PUTypalusxX aTOMOB
AJIEMEHTOB IJIaBHBIX U TOOOYHBIX NOJATPYIIT NEPUOJNYECKON CUCTEMBI?

Tabmuma 1 — XapakTepuCTHKH 3J€MEHTOB 3-To neproja
DJIeMeHT | DJeMEeHTHI 3-T0 Iepuojia

[Tokazarens Na | Mg Al Si P S Cl Ar

1) Ne snemenra B
[1Co

2) YUCI0 MPOTOHOB
B aTOME

3) uucno
HEUTPOHOB

4) yucno
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyia




6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS

8) opOuTanbHbIH
paauyc, HM

9) noreHIMan
HoHu3a1uu, B

10) oTHOCHTEIIB-
Hast JJIEKTPOOT-
PHIIATETHHOCTD

11) popmyna
OKCHJIa

12) popmyna
TMIPOKCHIA

13) xapakrtep Ok-
cuja, TUAPOKCHIA

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

[Tocne 3anonHeHust Tabauubl 1, 0OBSICHUTE XapakTep M3MEHEHUH Mmoka3aresneil §,
9, 10. Hanumure ypaBHEHMS peakUWd, XapaKTEPHU3YIOIIUE KHCIOTHO-OCHOBHBIE
CBOMCTBA THJIPOKCHJIOB.

13. Yto Ha3pIBaeTCs SHEPrUE HOHU3ALUNA, DHEPTUEN CPOJCTBA K IJIEKTPOHY?

14. Yto Takoe OTHOCUTEIIbHAS SJIEKTPOOTPUIIATEIIBHOCTh?

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

Tabmuma 2 — OpOuTaibHBIC PAIMYCHI ATOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 [0.159 Al 0.104 0.131
Be 0.014 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 (0,052 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




Tabmua 3 — [oTeHImabpl HOHU3AIMHI ATOMOB HEKOTOPBIX JIEMEHTOB

DneMeHT I, .8 I, .8 OnemeHT | I} .5 I, .8

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

Tabnuna 4 — OTHOCHTENBHAS DIEKTPOOTPUIIATENILHOCTD 37eMeHTOB (030)

H-2,1

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

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

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

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

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

Tabmuua 5 — CpoacTBO K 3IEKTPOHY HEKOTOPBIX aTOMOB

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

| 3,24 Al 0,4
0] 1,48 Na 0,74
N 0,2 H 0,7

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

Keiic-3aganne no teme Ne 3
«Xumuveckasi cBsizb. CTpoeHre MPOCTEHIINX MOJIEKYJD)
Baganme 1. [lna coemunennii I, HI, CrClz PbO,
(HzO)n‘ CH4

a) YKaXUTE TUIl XMMUUYECKOH CBSI3U B MOJIEKYJIAX;



0) cocTaBbTE AJIECKTPOHHBIE CXEMbI 00pPa30BaHUS MOJIEKYI C KOBAJICHTHOM
cBsA3b10. OnpenenuTe BJICHTHOCTb U CTENEHb OKHUCIICHMUS],
B) U300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSMH MPOIECCHI 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOM CBSI3bI0;
I') yKaOKUTE TUI THOPUAN3AIIUH YIIIepoJa B MOJIEKYyJIe METaHa U
M300pa3uTe reoMeTpUUIECcKyo GOpMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN YTrOJI.
CdopmyaupyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOWICTBA XUMHMY€CKOI0 BellecTBa?

CamocrosiTesibHast padoTa 1o Teme

3ananme 1. A) Onpenenurte TUNBI XUMUYECKUX CBSI3€HM B MOJIEKYJIaX CIEIYIOIINX
coenuHeHui: Sy; SiH4; CI-S=S-Cl; C,H,; BaO; N,

0) B COEIMHEHUSAX C MOHHOM CBS3bI0 N300pa3uTe MpOoIecCchl 00pa30BaHKs HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHUs HOHHOTO BEIIECTBA.

B) B COCIUHEHHSIX C KOBaJCHTHOH CBS3bI0 COCTAaBbTE JJIEKTPOHHBIE CXEMbl 00pa30BaHUS
MOJIEKYII.

I') IOKaXUTE, KaKue OpOUTaNu aTOMOB IPUHUMAIOT y4acTUE B 00Opa30BaHUU CBA3U?

n) OmpenenuTe MONSIPHbIE U HEMOJSPHBIE CBS3M, G M T - CBSA3H, TUI TUOpHUIM3ALNU
TUOPUIHBIX CBSI3EH.

k) OnpenenuTe BaICHTHOCTb U CTETIEHb OKUCIICHUS SJIEMEHTOB.

3aganue 2. [Tokaxxute MexaHu3M 00pa30BaHMUS:

a) nona rumpokconus (H30)" n3 mona H' u monexynsr H,O, ykakuTe BaJe€HTHOCTh H
CTENEeHb OKUCJIEHUs aToMa Kuciopoja. M300pa3ute cxemy nepeKkpblBaHUs aTOMHBIX OpOUTaseit
B MOHE THJIPOKCOHUSI.

6) wona [Be(OH)4]* u3 momexynm Be(OH); u rumpokcnn — momo (OH), ykaxwure
BaJICHTHOCTH M CTENIEHb OKUCIIEHUSI aTOMOB B T€TparuapoKkcodepuiaTe [Be(OH)4]*

3aganue 3. JlaHbl DNEKTPOHHBIE KOH(HUTypallMd BaJCHTHBIX JJEKTPOHOB JIBYX
XUMUYECKHUX AIIEMEHTOB:

... 4s? 4p*u 15t

a) Omnpenenure  3JIE€MEHTHl, KOTOPBIM  COOTBETCTBYIOT  JaHHBIE  3JIEKTPOHHBIE
KOH(HUTypaliy BAJICHTHBIX JJIEKTPOHOB;

0) Hanmmmmre gpopmyiny MosieKyibsl, 00pa3oBaHHON aTOMaMH 3THUX DJIEMEHTOB.

B) OmpenenuTe TUN XUMHUYECKON CBSI3U B ATOM MOJIEKYJie, COCTaBbTE €€ DIIEKTPOHHYIO
dbopMyy u U300pa3uTe cXxeMy NepeKphIBaHUS aTOMHBIX OpOHTAaNEH.

r) YKaKUTE THIT MOJIEKYJIBI.

3aganue 4. CocraBpTe IIEKTPOHHBIE (HOpPMYIBI aTOMOB: ()TOopa, a3oTa, Opoma, keiesa,
HUKEJIsl, KaJlbIHs.

BaneHTHbIE 2IEKTPOHBI pacIpeienTe M0 OPOUTAIISIM.

Omnpenenute BO3MOKHbBIE BAJIGHTHOCTH U CTETIEHN OKUCIIEHUS 3TUX AJIEMEHTOB.

OObsicHUTE, TOUYEMY BbICIIIasl CTETIEHb OKHCIEHUSI aTOMOB (pTOpa, a30Ta, JKeje3a U HUKEIs
HE COOTBETCTBYET HOMEPY T'PYIIIHI?

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

..68%, ...35%pY, ... 55%5p°, ... 4s?4p?, .. 3d%4s?

a) OmnpenenuTe 3JIE€MEHTHI, KOTOPHIM  COOTBETCTBYIOT  JaHHBIE  AJIEKTPOHHBIC

KOH(UTYpaIK BaJICHTHBIX 3JICKTPOHOB;



6) CocTaBbTe IJIEKTPOHHBIE (DOPMYJIBI ATOMOB, PACHPEICIUTE MIEKTPOHBI IO OPOUTAIISAM,
OTIpEICITUTE BO3MOKHBIC BAJICHTHOCTH M CTEIIEHU OKHUCIICHHUS.

B) CoctaBbTe (POpPMYIBI OKCHUIOB M THUAPOKCHAOB, HA30BUTE WX, YKAKUTE THUIIBI CBS3CH
MEXJIy aTOMaMH B MOJICKYJIax.

r) Pacmonoxxure BhICIINE THIPOKCHIBI B IIOPSIIKE YBEITMUEHUSI KUCIOTHBIX CBOMCTB.

3aganue 6. Onpenenure U3MEHEHHE MOJIIPHOCTHU CBSI3U B PSAAAX MOJICKYIL:

a) PH3; H,S; HCI

6) H,0; H,S: H,Se

B) HF; HCI; HBr; HI.

3apanme 7. Pacnonoxute npeacrasiennsie mosiekynbl: Cly; H,S; HBr; CO; NHs; BeH; B
NOpsiIKe YOBIBAaHUS MOJIIPHOCTH CBSI3H. Y KQKUTE, B MOJIEKYJIE KAaKOTO COSTUHEHHSI IMEET MECTO
sp — rubpummszammsi. CocTaBbTe SJCKTPOHHYIO (HOPMYILy OTOW MOJEKYJbl, H300pa3ute
MEePEKPHIBAHUE ATOMHBIX OPOUTAJICH B MOJICKYJIC, YKAXKUTE THUIT MOJICKYJIBI.

KOHTpOJIbHLIe BOIIPOCHI IO TEME 3. Xumuueckas cBsi3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBSA3U?

2. KakoB Mexanm3M KoBaJIecHTHOM cBsa3u? Urto Takoe mmmHa cBa3u? OT dgero
3aBUCHUT JIMHA cBsizu? Ilodyemy mpu oOpa3oBaHUM CBSI3U BBIACISIETCS SHEPIH?
Kak 3aBUCHT NpOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?

3. 3a cder Kakol XMMHUYECKOMW CBsI3M 00pa3yroTcs moiiekynsl Bry, HBr, CO,, CO?
OtBer MotuBupyiTe. CoCTaBbTe CXEeMbl OOpa30BaHMS XHMHUYECKOW CBSI3U B
COEIMHEHUAX C KOBAJIECHTHOM CBA3BIO.

4. O0OBsiICHUTE TOHOPHO-AKIIETITOPHBIA MEXaHU3M KOBAJICHTHOW CBSI3M Ha MPUMEpE
00pa3oBaHus HOHA THApokconus [H30]".

5. Uro Ttakoe wonHHad cBsa3b? Kakumu cBoiicTBaMH 00JIagarOT COEOUHEHUSI C
WOHHBIM TUIIOM CBSI3U?

6. B uém oTiIMUMs KOBaJIEHTHOW U MOHHOW CBSI3EH?

7. Bemmumute U3 mpeasioKeHHOTO psijia BelecTB HoHHBIe coeauHeHus: CoH,, Cas,
0O,; Mg, Na,S, BaCl,. CocraBbTe cxembl 00pa30BaHMsI HOHHOU CBSI3H.

8. [Touemy B rajioreHUAaX HIEJIOYHBIX METAIIOB (DOPMUPYETCSI MOHHAS CBSA3h?

9. B 4uem CXOICTBO M OTIMYME BOJOPOJHOM CBSI3M OT ApYyrux cmazen? Otser
motuBupyiite Ha mpumepax: NHz u (NHz),, HF u (HF),, H,O u [H30]; .

10. MoxxHO nHM cuWTaTh, YTO BOJOPOAHAS CBsA3h OOpa3zyeTcs MO JIOHOPHO-
aKLEeNTOpHOMY MexaHu3My? OTBET MOTUBUPYWTE.

Keiic-3aganue nmo teme Ne 4
«PacTBOpBI: pacueTHbIH NPAKTHKYM»

Chopmyaupyiite ciaeaywoumue MNOHATHS, MNpeAcTaBbTe  (OPMYJIbHbIE
BbIPAKEHMA:

MaccoBast 105151 paCTBOPEHHOTO BELIECTBA, MOJIAPHAS KOHLICHTPALMS, MOJSpPHAs
KOHLIEHTpalUsi HSKBUBAJEHTOB, MOJISJIbHAS KOHIIGHTpAlUs, TUTP pPacTBOpa,
IUIOTHOCTb PACTBOPA, apeoMeTp (Ha3HaYeHHE), KpUCTAJUIOTHIpaT.

3apanme. 1. M3yuute TeopeTnyeckuil Matepuali o JaHHOU TeMe.



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

CMOTPHUTC NCTOYHHUK:

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

http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov_po_khimii._Aleksandrova EH.A. Timofeeva 1.J

U.pdf

IIpumep. BoiuncnuTe: a) MacCoByIO JI0JII0 BellecTBa (®) B MPOLEHTax; 0)
MOJIIPHYIO KOHIIEHTpAIlMIO pacTBopa C; B) MOJSPHYIO KOHIEHTPALUIO
AKBUBAJICHTOB C,; T') TUTP pacTBopa opToocopHOil KUCIOTHI, MOTYUYESHHOTO TIPH
pactBopeHuu 18 r KUCIOTHI B 282 oM’ BOJIbI, €CJIM TUIOTHOCTh PacTBOpa paBHA
1,031 /v,

Pem e H U e: a) NJIOTHOCTh BOJAbl paBHA Ir/em?, MO3TOMY Macca BOJIbl
o6beMoM 282 cM® paBHa 282 T, TOrIa Macca MOTy4eHHOro pactBopa: 18 + 282 =
300 r u, cienoBaTeIbHO,

. 0
0%(B)= _m(B) 100% o= 8 100% e

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

m(xucromset) =1031-0,06 = 61,86 2

MonsipHyI0 KOHIICHTPAIMIO pacTBOpa HAXOJIWUM JIEIEHUEM MacChl KHUCIIOTHI,
cojepkaieiics B 111 pactBopa Ha moJsapHyto Maccy H3POy (98 1/ Monb):

¢ =6 1,86/98 =0,63 moap/n umm 0,63 M;

B) HaxoauM  MOJISIPHYIO  KOHIIEHTpAIlMI0O  SKBHUBAJCHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MonsipHass Macca SKBHUBAJICHTOB
KHUCIOTHI paBHA: M, ,(H3PO4)= M(H3PO,4)/3 = 98/3 = 32,66 1/M0OJIb, TO C,yy
=61,86/32,66 = 1,89 H nin 1,89 Moin/m.

I) HaXOJMM THUTpP pacTBopa: Tak Kak B li pactBopa coaepxutrcs 61,86 r
kucnoter, To T = 61,86/1000 = 0,06186 r/cm®.

Onbit. IlpuroroBieHue pacrsopa XJiOpuaa HaATpus € 3aJJaHHOM
MAacCOBOM [10J1ei
PeakTUBBI: KPUCTAUIMYECKUMN XJIOPU]T HATPUS, JUCTUILUIMPOBAHHAS BOA.


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

Boinosinenue padotbl. 1. PaccumTtaiite Macchl XJjopujaa HaTpusi 1 00bEeM
BOJIbI, HEOOXOAMMBIEC IJisi MpUroToBieHuss 150 © pacTBopa ¢ MaccoBoi goJiei
NaCl, pasnoii 0,05.

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

3. OTMmepbTe LMIMHAPOM HEOOXOOUMBIH O0BEM JUCTHIUIMPOBAHHOW BOJIBI.
HaBecky conu nepeHecute B cTakaHIMK eMKOCThio 200 mi. Bo n3bexkanne morepnb
coJu 0OMoMTe OIOKC M3 MPOMBIBAJIKM HaJ CTakaHOM BoAoW. OcTaBIIyroCcs BOIY B
LHUJIMHIPE MEPENIEUTEe B CTAKAaH IO CTEKISHHOW Iajouke. PacTBop mepemernanTe
710 TIOJTHOTO PACTBOPEHMS KPUCTAIIIOB COJIH.

4. HW3mepbTe IIOTHOCTh HPUTOTOBIEHHOIO pacTBOpa apeomempom B
HUJIMHIPE, B KOTOPBIA IEPEHECHUTE HCCienyeMblid pacTBop. C 3TOW LENbIO B
LUJIMHAP, 3al0JHEHHBIN, IPUMEPHO HA ¥4 MCCIELYEMBIM PAacTBOPOM, OCTOPOKHO
HOTPY3UTE APEOMETP, HE BBIMYCKas €ro M3 pyK 0 TeX IOp, MOKa HE yOeaUuTech,
YTO apeOMETp IIaBaeT.

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

5. Ilo cooTBeTcTBYIOIIEH TaO/IMIIE CHOPABOYHHMKA HAWINWTE KOHUEHTPALMIO
pactBopa. Ecnu B Tabnuie HeT uM@pbl, TOYHO OTBEYAIOUIEH OTCYETY MO IIKale
apeoMeTpa, TO  KOHIIEHTPALMI0  pPAacCTBOPEHHOTO  BEIIECTBA  BBIYMCIIUTE
UHMepnoaUposanuem 1o IByM OJIMKaWIIUM BETUYMHAM.

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

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

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

Ta6nuua — [1I0THOCTH PACTBOPOB XJIOPHU/IA HATPHS PA3INYHON KOHIEHTpanuu npu 15 °C, r/em’

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




KonTtpoabHbie Bonpocs! 1o Teme Ne 4 PactBopbl. Cioco0bl
BbIpa:KeHUsl COCTABA PACTBOPOB

1. Kakue cucteMbl Ha3bIBalOTCS pacCTBOpaMu?

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

3. UTo Takoe «KpUCTajIoruapar»?

4. YTo Takoe HACBIIICHHBIA PACTBOP, HEHACKIIIEHHBIHN, EPECHIICHHBIN?

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

7. UTo moka3bIBaeT MOJISIpHAS] KOHLIEHTPAIIUS PACTBOPEHHOTO BelllecTBa?

8. UTo nmoka3pIBaeT MOJIApHAsl KOHLEHTpAIUs SKBUBAJIECHTOB?

9. Uto moka3sIBacT MOJISUIbHAS KOHLICHTPALUSA?

10. YUto nmoka3eIBaeT TUTP pacTBopa?

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

1. T'uapoKCUIBHBIN MOKa3aTelnb BOJAbI paBeH 9. Kakyro peakuuio cpeibl UMEET
Boza?

2. KoHleHTpanusi MOHOB BOJOPOJA B PacTBOPE paBHA 9,6-10™"° momp/mm°. Yemy
PaBEH BOJOPOJHBIN ITOKA3aTeNb pacTBopa?

3. KoHueHTpauusi ruipOKCUI-UOHOB B PacTBOpPE paBHA 6-10™"° wmoms/om’. Uemy
paBEH BOJOPOHBIN MMOKa3aTellb pacTBopa’?

4. Kakast KOHIIEHTpaIMs HOHOB BOJIOPOJia B pacTBope, eciii PH paBen 3.25?

5. KakoBo ycCTpOWCTBO M NPUHLMI JACHUCTBUS WHIMKATOPHBIX JJIEKTPOJIOB U
AIEKTPOAOB CPABHEHUS?

6. B ueM cyts pH-meTpudeckoro Meroja onpeeneHusi BEIMUYUHBI BOJOPOIHOTO
nokasaress?

7. Uemy paBHa koHueHTpanus noHos H™ u OH B pactBope, pH xotoporo paseH
8,457

8. Uemy pasen pOH 0,01 1 pactBopa HCI?

Keiic-3apanue no reme Ne 4
«PacTBOPBHI JIEKTPOJTUTOB)
OmnpiT 1. Xapakrep auccouuanuu rugpoxrcuaon. [losydyenue ruapoxcuaa
MAarHus

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

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

B nepByto npoOupky k ocaaky no6assTe 8-10 kanens 1 H pacTBopa CoJIIHOM
KHCJIOTHI, a B Apyryto 8-10 kanens 1 H pacTBOpa rUAPOKCUAA HATPHSL.



3ananne. 3anuch JaHHBIX ONbITA

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

2) Hanumute MoJeKyJIspHbIEe U HOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKIUU:

MOJTyYEHUsI TUJIPOKCHIa MarHus,

THJIPOKCHU/Ia MAarHUsl C COJITHOM KUCIIOTOM,

THJIPOKCHUIa MATHUSI C TUPOKCUIOM HATPHSL.

Kakas peakuus He npoTeKaeT?

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

OnbIT 2. [TosryyeHue U CBOMCTBA TUAPOKCHAA HIMHKA

Boinosinenue ombita. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTtBopa cynb(ara MUHKA W J100aBbTE B KaXKIYIO IO 2 Kalid 2 H pacTBOpa
TUAPOKCHIA HATpUs 10 MOMEHTa 0Opa3oBaHMs Ocajka. B mepByr NMpOOHpPKY K
OCaJIKy J100aBbTE MO KaIulsiIM 2 H PacTBOP XJOPOBOJOPOIHOM KHCIIOTHI JI0
pPacTBOpPEHHMS OCa/Ka, a B IPYTYI0 — U30BITOK 2 H pacTBOPa THAPOKCHIA HATPHS 0
MOJTHOTO PaCTBOPEHUS OCaIKA.

3apanue. 3anuch JaHHBIX ONbITA.

1) Kakue nmpuznaku peakuuii Bel Habmronaere?

2) Hammmmmre MoseKyIsspHbIE 1 HOHHO-MOJISKYJISIPHBIC YPABHEHHUS PEAKIIHMA.

3) KakoB xapakrep aucconuaiyu rupoKcua uHka? 3anuiimure ypaBHeHNUE
JIMCCOLMAIMY TUAPOKCHUIA ITMHKA.

OnpiT 3. Bausinue coJim ¢1a00i KHCJI0ThI HA JUCCOIMALIUIO 3TOI KHCJI0ThI

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

3aganue. 3anuch JAaHHBIX ONBITA.

1)Kakue npusnaku peakuuii Ber Habmoqaere?

2)Hanuiute MOJNEKYJISPHbIE 1 HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIUMA.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJIM CJIa0OW KHUCIOTHI Ha

JHACCOLMALINIO 3TOU KUCIIOTHI.
OmnbIT 4. Bansinue coiu ¢J1adoro 0CHOBaHHMS Ha JUCCOLMALMIO 3TOT0
OCHOBAHMUS

Boimosinenue ombiTa. B n1Be nmpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBopa aMMuaka. B kaxayro mpoOupky mnpuOaBbTe OJHY KaIlIl0 pacTBOpa
uHankatopa (denondranenna. OnHy TpoOUPKY C paCTBOPOM aMMHUAKa OCTaBbTE B
KayecTBE KOHTPOJIbHOM, a B APYyryro no0aBbTe 3-4 MUKpOIINATEs] KPUCTAIIOB



XJIOpHJa aMMOHMS ¥ IEPEMEIIANTE PACTBOP CTEKJISIHHOM NAJI0YKOM.
3aganmne. 3anuch JAaHHLIX ONBITA.
1) Kakue mpuzHaku peakiuii Bel Habmogaere?
2) Hanumute MoJeKyyspHble U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEaKIU.
3) CdopmynupyiiTe BBIBOABI O BIHSHUM COJW C€Iab0OTO OCHOBaHUS Ha
JUCCOLIMAIINIO TOTO OCHOBAHUS.

KOHTpOJILHbIe BOIIPOCHI IO TEME Ne 4 PaCTBOPLI JIEKTPOJUTOB, UX CBOMCTBA

1. Kakwue BeniecTtBa Ha3bIBAKOTCA SJIEKTPOIUTAMHU, HEAJIEKTPOJIATAMU?

2. Yto Takoe «MoH»?

3. JlaiiTe onpeaeneHue KUCI0TaM, OCHOBAHUSM U aM(pOTEPHBIM AIEKTPOJIUTAM C
ToukH 3peHus TO/I.

4. Kakoil mpoliecc Ha3bIBAETCS JUCCOLUALINECIA?

5. UTo moKa3bIBa€T CTENEHD AJIEKTPOIUTUYECKON TUCCOLMAN?

6. Kakue ¢akTopbl BIUSAIOT HA CTEMEHB JJICKTPOJIUTHUUECKON AUCCOIUAIAN?

7. UTO MOKa3bIBa€T KOHCTAHTA JIEKTPOJIUTUYECKON TUCCOIMAIIN ]

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

10. Kak nuccounupyroT cpelHAe, KHUCIbIE U OCHOBHBIE COJIH?

[IpuBenuTe NpUMEPBHL.

11. Yemy paBen pOH 0,00011 pacTBOopa yKCYyCHOM KHCIIOTHI, €CITH CTETICHb
nuccormanuu paBHa 10%?

12. Yemy pasen pH 0,01 1 pactBopa NH,OH, cunras crenens aucconuanuu
paBHoii 0,17

Keiic-3apanue nmo teme Ne 4 « KoMmimiiekcooOpa3oBaHue B BOAHBIX
pacTBopax»
Onpit. [ToyuyeHue U HcCJIeJOBaAHNE KOMILIEKCHOTO COeTHHEHH S
cyiabdara rerpaammunomenu (11)

PeakTuBbl: pactBOp cyiabdara Meau 1 H., pacTBop xyopuaa Oapus 1 H.,
0JIOBO METAJNTINYECKOE, KOHLIEHTPUPOBAHHBIN pPacCTBOp aMMHUaKa
[Tomectute B 2 mpoOupku mo 10 kamenp pacTtBopa cyibdara mMeau u

n00aBbTe B OJHY M3 HHUX 2 KAk XxJjopujaa Oapus, BO BTOPYIO — BHECHUTE
KyCOYEK I'PaHyJIMPOBAHHOTO OJIOBA.

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

B npoOupku ¢ KOMIJIEKCHOH COJbI0 100aBbTE: B OJHY M3 HHUX 2 KarulH
xjopuia 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

3aganue. 3anuch JaHHBIX ONbBITA.

1) Kakue n3meHeHus B mpoOupKax B Xoje onbiTa Bel HabmogaeTe?

2) CocTaBbTE YpaBHEHMS OCYILECTBUBLINXCS PEAKLIMM MEXTY BELIECTBAMM:

cyib(aToM MEIN U XJIOPUAOM Oapusi,



Cylb(haToM MEIU U 0JIOBOM,

cyibpaToM MeAM M aMMHUAKOM C OOpa3oBaHUEM KOMIUIEKCHOIO
COEIMHEHUS

CyJb(aToOM TETPAMMHUHMEIHU U XJIOPUIOM Oapusl,

CyJb(aTOM TETPAMMUHMEN U OJIOBOM.

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

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

5) Haiite momHyr XapaKTepUCTHKY KOMIUIEKCHOTO COEIUHECHUS, yKa3aB —
BHYTPEHHIOIO ¥ BHEIIHIOIO cdepbl, KOMIUIEKCOOOpa3oBaTenb, JIHUTaHIB,
KOOPAMHALIMOHHOE YHCIIO.

6) YuuThiBas, 4TO JaHHBIC IO MOJSPHOHN JIEKTPONPOBOIHOCTH PACTBOPA
KOMIUIEKCHOTO COEIMHEHHs] YKa3blBalOT Ha JAWUCCOLMAIIMI0O €ro Ha 2 WOHa,
HaMMILIUTE €r0 YPaBHEHUE HIEKTPOIUTUUECKON JUCCOLIUAIIIH.

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

KonTpoabnsbie Bonmpocsl mo Teme Ne 4 KoMmiuiekcooopa3oBanue
B BOJIHBIX PacTBOpPax
1. Kakne coemmHEHNS HA3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VKaxuTe KOMIUIEKCOOOpa30BaTelib, ONMPEACIUTE €r0 CTENEeHb OKHUCJICHUS U
KOOPJMHAIIMOHHOE YK CIIO B KoMIuiekcHOM coeauHeHnn: Kz[Fe(CN)g.
3. Kakoe ctpoeHune umeeT BHYTpPEHHsA c(pepa KOMILIEKCHOIO COEAMHEHUSI.
4. Yto moka3bpIBae€T KOOPAUHAIIMOHHOE YMCJIO0 KOMIUIEKCO0Opa3oBates?
5. Ot KaKnX (dhakTOopoB 3aBUCUT KOOPAMHAILMOHHOE YHUCJIO
KOMITJIEKCOOOpaszoBarers?
6. Onpenenure 3apsin KomruiekcHoro mona [AlI°Fg] i cocraBbre mBe GopMyIbl
KOMILUIEKCHBIX COEIMHEHUM C JaHHBIM HOHOM.
7. Kak n1uccolMupyroT KOMIUIEKCHbIE COETMHEHUS?
8. Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA?
9. Hanummre ypaBuenue auccornmarnuu coeaunenns K[SbClg] u Bepakenue
KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO HOHA.

10. AgOH - ruapokcun, KOTOpBIM He cymecTByeT. Mcxoas w3 CcTpoeHHs
KOMITJIEKCHOTO  THJIPOKCHIA [AQ(NH3),]JOH o00bBsicHuTe ero OOJBIIYIO
YCTOUYUBOCTb.

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

OnbiT. TUnBI rHAPOIM3a coslel
PeakTuBbl: pactBOp cyibdata amomuHus 0,5 H., pacTBOp XJIOpHIa HATPHUS
0,5 H., KPUCTAULTUYECCKUN CYTb(OUT HATPHsI, KPUCTAJUTMUECKUI KapOOHAT HATPHS,
JVCTUJIJIMPOBAHHAS BOJA.
CHauana mpUTOTOBBTE PACTBOpPHI KapOoHaTa W Cylb(puTa HATPUS, AJS YETO
BHecuTe TO | mmaremo coieil B OTAEIbHbIE MPOOMPKM W 100aBbTe 5 M



JTUCTHUTMPOBAHHOM BOJIBI, TIIATEIIEHO BCTPSIXHUTE.

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

3aganuda. 3anuch JAaHHBIX OIBITA.

1) CpaBHuTe OKpacKy OymMaru B pacTBOpax COJICH C €€ OKpPacKOW Ha IIKaye
3HaueHuil pH. 1o U3MEHEHNIO OKPACKH CIIENaTe BBIBOJ O PEAKIIMU CPEABI B PACTBOPE
KaXI0HM COJIH.

2) Kakue n3meHeHunst HabmoaaroTes B 5-i mpoOupke? Kakoe BerecTBo BhINAIO B
BUJIE 0CAJIKa, ¥ KAKOE BBIJICTIIIOCH B BHJIE ITY3bIPHKOB ra3a?

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

TUPOJTN3a Cyb(ar alFOMUHMS,

TUPOJIN3a CyIb(pUTa HATPUS,

TUPOJTN3a XJIOPHIA HATPUS,

00pazoBaHus U TUAPOIM3a KapOOHATa ATFOMUHUSL.

Kakas peaxiist He mpoTeKaeT?

4) 3anonHuTe TabIMILy, YKa3aB CBEJICHUS O TUIIAX TUAPOJIHI3a

Conb 00pa3oBaHHast [Ipumep pH Oxpacka
conu YHHBEpC.
WHJIVK.

CunbHbIM ocHOBaHueM | Ca0oi KMCIIOTOH
CnabeiM ocHOBaHKMeM | CHIILHOM KHCIIOTOM
C11abbIM OCHOBaHHEM Cmaboi KHCIIOTOH

CunbHbM ocHOBaHHeM | CHIILHOM KHCIIOTOM

KonTpoabHsbie Bonnpocsl mo teme Ne 5 I'uaposus cosieit

1. Hamumwure MOJIEKYJIpHBIE W HWOHHO-MOJIEKYJISIDHBIE YPABHEHHSI pEaKUuin
TUIPOJIN3a COJIeH: KapOOHAaTa HaTpusl, XJIOpUIa MarHusl, CUIIMKATa KaJus.

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

3. Kak B3auMOCBsI3aHbl KOHCTaHTa U CTENEHb TUAPOJIN3a?

4. Boguble pacTBOpHI Kakux u3 npuBeaeHHbIX coieli: Na,COs; NaNO,; BaS;
ZnCl, wumeror pH >7 ? OTBeT moaTBepauTe.

5. Boaubie pactBopsl kKakux coisieii: CuBr,; Pb(NOs),; Mg(NO3),; NH4Cl umeror
pH<7 ? OtBeT noaTrBepaAuTE.

6. Kakyro cpeny umerot BoaHbie pactBopsl cogeit: NagPO4; NH4NO3; AlCIS?
7/.Hanmumiure MOJEKYISIpHbIE W HMOHHO-MOJIEKYJISIDHBIE YpPaBHEHHUS peaKIui
rUApoIu3a cojiel: cyabduaa 6apus, pocdara HaTpUs, HUTpATa CBUHIIA.

8. Kak BnusieT yBenuueHue TeMiiepaTypbl pacTBOpa Ha CTENEHb TUpoau3a?

9.Kak cMmectuTcs paBHOBECHE pEaKIMU THUAPOJIW3a COJIM aleTaTa HATpus NpH

N00aBJIEHUH XJIOPOBOJOPOIHOM KUCIOTHI K €€ pacTBOpy?



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

KecTkocTh BOABI
Enununein m3mepenuss xectkoctd (OK) Boaer B cucreme CU  siBiasieTcss MouisspHas
KOHIeHTpanus 3kBuBaieHToB (C,.) B pacuere Ha 1 M pactBopa.  Pa3mepHOCTH &KecTKOCTH
[MOTB 3KB/M3] WJIM YHUCJICHHO pPaBHAs €i BEJIMYMHA C NMPUHATON Pa3MEPHOCTHIO B XUMUHU [ MMOJIb
3I<B/I[M3]; MOCTIEHSS SBJIJIaCh OCHOBOM M3MEPEHUs KeCTKOCTH BoJibl B Poccuu 1o 2005 roaa.

HoBas envHuIa M3MEPEHHS JKECTKOCTH BOAbI B Poccum — 310 rpamyc xkectkoct (VXK).
+ +
OnuH rpanyc xkectkoctu paseH 20,04 mr Ca®" unu 12,15 mr Mg2 B 1 z[M3 BOJKI, T. €. YUCIICHHO
rpajyc KECTKOCTU COOTBETCTBYET | MMOJIb 3K6/,I[M3.

IIo 3HadeHuIO O6H.I€I71 JKCCTKOCTU IIPUPOAHBIX BOJ  YCTAaHOBJICHA  CJIICAYROIIAA
KJ1IacCU(UKaIS:

°K < 1,5 mmoan oKe/IM° — Maas J)KECTKOCTb,
°K=1,5-3,0 MmmOmb K6/ e — CpeIHsis,

°%K = 3,0 - 6,0 MMOIB 3K6/ e — MOBBIIIICHHAS,
°%K =6,0—- 12,0 MmMoIb 5k6/ M — BBLICOKa,

2K > 12 mMmonb 5x86/ I[M3 — OUYCHBb BBICOKAS JKECTKOCTb.

O6mas xectkocTh (“XKogw) W BpeMeHHas sxecTKocTh Boabl (XKy,) ompenensrorest mytem
THUTPOBAHUsI POOBI BOJBI PACTBOPAMH TOYHO M3BECTHOM KOHIEHTpaIuu, a mocTossHHAs (Kiyoer)
paccUMTHIBAETCS 1O Pa3HUIE MEXIY 001Iel U BpeMEeHHOMN jKeCTKOCTBIO

XKrnocr = “XK — XKsp.

Meton omnpeneneHuss oOIIe JKECTKOCTM OCHOBaH Ha 00pa3oBaHUU MPOYHOTO
KOMIUIEKCHOTO coefuHeHusi TpwioHa b wumm komrutekcona |l (aByHatpueBast cousib
ATUJICHIMaMUHTETpayKCycHOM kuciaoTel — DATA)

HOOC - CH; CH; — COONa
N-CH;-CH,—-N

NaOOC —CH, CH, — COOH
Komnnexcon I

2+ 2+ o
¢ nonamu Kanwitusa Ca” u maraus Mg~ (XelmaTHOro MeTaJITKOMITIIEKCa) B IienouHou cpeae (pH
=10).



Pucynok — IIpoctpancteenHoe
CTPOEHHE KOMIUIEKCOHATA

Cpena co3maercsi myTeM J00aBJICHHs aMMHUAayHOTO OyQepHOro pactBopa
NH;,OH + NH,4CI. IIpu peakiuu noHBI BOAOPOAa 3aMEIIAIOTCS Ha MOHBI KaJIbIUS U
MarHusl.

NuankaTopoM CIyXUT OOBIYHO XpOMOTeH 4epHblil crnenuanbabii ET-00,
oGpasyroumii ¢ nonamu Ca’* u Mg®" pacTBOpHMBIE KOMIUIEKCHI BHHHO-KPACHOTO
I[BETA:

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

BunHno-kpacHbIi BuHHO-KpacHbI

KoHCTaHTBl yCTOWYMBOCTH 3THUX KOMIUIEKCOB paBHbl COOTBETCTBEHHO
2,6:10° u 1-10". Ho koHCTaHTH ycToifumBOCTH KommiekcoB Ca” n Mg™ ¢
xommexcoroM |11 ropasgo Gompmre (3,7-107 u 5-10°). TlosToMy mpu THTpOBaHHHM
KOMIUIEKCHl META/UIOB C WHIAUKATOPOM pa3pylialoTcsa W o0pa3yroTcs Oosiee
MpOYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM |1 (mpu pH=10).

CalInd + Nay[H,Y]=Nay[CaY] +HInd* +H*

BunHO-KpacHbIit Touy6oii

Mg Ind” + Naz[H,Y] = Naz[Mg Y]+ HInd % + H*

BunHO-KpacHbIi Toy6oii

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

HeoOxomumyro s ompezeneHuss aMMOHUMHYIO OydepHyro cmech
IPUTOTABIMBAIOT B MEpHOU Kojbe BMecTuMocThio 1000 mi, cmemmBas 100 mi



pactBopa xjopuaa ammonHus ¢ maccoBoit mosreid NH4Cl 20 % co 100 M pactBopa
amMMuaka ¢ MaccoBord gonern NHs 20 % wu goBoast o00BEM cCMecH
JTUCTUJIIUPOBAHHOM BOAON 10 MeTKU. OOBIYHO MPUPOJIHYIO Boay TUTPYIOT 0,05 H
pactBopoM KomiuiekcoHa |ll. PactBop mnpuroraBivMBarOT M3 TOYHOW HABECKU
XUMHYECKH YHUCTOrO IpermapaTa, Y4MThIBas, 4to ¢opmyna komriuiekcona ||
Na,C1oH140gN>-2H,0, a momsipHas mMacca SKBUBAJECHTOB €r0 B JAHHOW pEaKIUH
paBHa TMOJIOBUHE MOJSIpHON Macchl (Z = 2). Horaa KOHIIEHTpalMI0 pacTBOpa
KOMIUIEKCOHa ycraHaBnuBaioT 1o 0,05 ©H pactBopy cynbdara MarHus
MgSO, 7H,0, npurorosiieHHOMY U3 hUKcaHaa (WU 10 XJIOPUIY KaJIbIIHS).

Keiic-3apanue nmo teme Ne 4
«Onpenenenue o0mmedl KeCTKOCTH BOJAbl KOMILIEKCOHOMETPHUYECKUM
THTPOBAHHEM)

O0GopyaoBaHMe M pPeaKTUBBI: KOJIOBI KOHUYECKHE BMECTUMOCTHIO 250 em®;
OropeTka Ha 25 mJl, yKperuieHHasi B mratuBe; GpapopoBblil CTaKaHYUK JJIs CJIUBA;
pactBop KomruiekcoHa |ll; OydepHbIil pacTBOp; XpOMOT€H YEpHBIN CrelaIbHbIHN
ET-00 (unnukatop).

Buvinonnenue ananuza. llpexne, 4em BOCIIOJIB30BAaThCsl OIOPETKOM, €€
BBIMOWTE, JTOOMBAasCh, YTOOBI >KUJKOCTh CTEKJIAa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OMOJIOCHUTE paboyuM pacTBOPOM,
KOTOpBIM Oyzere TuTpoBarh (pacTBopoM KomiuiekcoHa Il1). C momorpio BOpOHKH
OIOpPETKY HaIlOJIHUTE PACTBOPOM BHIIIE HYJIEBOTO JCICHUS, 3aMOTHUTE OTTSHYTYIO
TPYOKy («HOCHK»), cielsd, YToObl B HEll He ocTaBasioch Bo3ayxa. [locie 3Toro
o0s13aTenbHO yOepuTe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHue (1o
HIDKHEMY MEHUCKY).

BrlmonHsist THTpoBaHue, CleIyeT coOM0aaTh CISAYIONNE MPaBUia.

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

2. TutrpoBaHue MPOBOAST HE O4YEHb ObICTPO (3—4 Kariv B CEKyHIY), HHAUe
pacTBOp HEe OyJIET BOBPEMS CTEKaTh CO CTEHOK M OTCUET OKAXKETCSI HEBEPHBIM.

3. O6beM pacxonyeMOro Ha TUTPOBAHUE PACTBOpA HE JOJDKEH MPEBBIIIATH
€MKOCTU Of{HOM OropeTku. OTcueT oObeMa Mociie BTOPUYHOTO HAIMOTHEHHUS CUIIBHO
CHUYKAeT TOUHOCTh OTPE/ICTICHHUS.

X00 onpeodenenusn. B THIaTeNbHO BBIMBITYIO KOJOY [JIi TUTPOBAaHUS

otMepbTe nunerkoir Mopa 100,0 e HCCIEyEMOM BOIBI U TPUIIEUTE S oM
aMMOHUITHOM OydepHoit cmecu. Buecute Ha koHie mmartens ~20—30 mr cyxoi
CMECHU MHJMKATOPA C XJIOPUJIOM HATpHUs A0 MOSBICHUS XOPOIIO 3aMETHOM, HO HE
OYE€Hb TEMHOM BUHHO-KPAaCHOW OKPACKH.

TurpoBanme. [IpubasnsiiTe Mo KamisiM KOMIUIEKCOH K BOJIE€ MEJJIEHHO,
MOCTOSIHHO BCTpsIXUBasg KoJI0y C BOJOHM, HaOmomas 3a OKpackod pacTBopa.
TutpyiiTe 10 nepexoaa OKpacKu U3 BUHHO-KPACHOM B roiy0yr0 OKpacky OT OJHOM



JUIIHEN Karmu TutpaHTa. JlaHHble 3aHecuTe B Tabmuny. IloBTopute THUTpOBaHME

23 pasda U HU3 CXOAAINUXCA OTCUCTOB BO3BMUTC CPCAHCC 3HAYCHUC. 3aHecure
JAaHHBIC I10 TUTPOBAHUIO B T8.6J'II/IHy

Tabnuua — JlaHHBIE TUTPOBAHHS

Ne i/t Vg, cm® Vi, oM Cr, MOJIB/IM®
100
100 0,05
100
V Vo+V-
Vi(ep) = 2

3

OO011y10 )KECTKOCTh BOJIbI (Ca** u Mg®* Ha 1 1) BBIUHCIIHTE TIO dbopmyie:
3¢ = Crvr 1000

v . Mmoub/mm® Wi K
B

rac CT — MOJIEAPpHAaA KOHOCHTPpAOA 35KBUBAJICHTOB PACTBOpAa KOMIIIICKCOHA ”l,

V1 — cpennuii o0beM pabouero pacTBopa KOMIUIEKCOHA, 3aTpayeHHBIM Ha

TUTPOBAHHUC, CM3;

Vg — 066eM BOJIBI, B3AThIi [T ONIPE/ICICHNUS HKECTKOCTH, CM
1000 — ko3 durment mepecuera Ha 1 .
CpaBHuTe pe3yJbTaThl pacyera ¢ JAHHBIMHM Ta0JWUbI NOKa3aTejei

Ka4yecTBa BOJI U c/1eJIaliTe BLIBO/ O KECTKOCTH I/ICCJIeZ[yeMOﬁ BO/bI.

KourpouabHbie Bonpocs! mo Teme Ne 5 KecTKoCTh NPUPOIHBIX BO

1. Kakue conu 00yCI0BIMBAIOT KECTKOCTh BOJIbI?

2. Yemy paBHa xecTKOCTb Bonbl, B 10 1 koropou coxepxkurca 4,08 r
KaJabLus?

3. B kakux eaguHUIIAX H3MEPAECTCA XKECTKOCTh? YUemy paBHaA MKECTKOCTb
MSITKOM BOJIBI, )K€CTKOM, OUE€Hb KECTKOM?

4. Y10 moHUMaeTcd 1Mo OO0IIENA KECTKOCTHIO BOABI?

5. Hanmuuuem, kakux MOHOB OMNpEACISETCS BpeMEHHas W MOCTOSHHAS BUJIBI
KECTKOCTH?

6. Kak MOXHO YMEHBIIUTH coOJiepkaHue coiier xectkoctu? IlpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUN YMATYEHUS BOJIBI.

7. B ueM cyTh HOHOOOMEHHOTO CIOC00a yMATYEHUS BObI?

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




9. 3ayem K TUTPYEMOMY PacTBOPY B XEIaTOMETPUU JOOABIISIIOT aMMOHHUITHYIO
oydepHyo cmech?

10. Kak yCTaHABIUBAIOT TOUKY HKBUBAJICHTHOCTH npu
KOMIUIEKCOHOMETPUICCKOM TUTPOBAHUN?

Keiic-3aganus mo reme Ne 6
«IlosryyeHue U CBOMCTBA KOJJIOUJAHBIX PACTBOPOB»

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

3amanue 1. [lonydeHue e KpEMHUEBOUN KUCIOTHI

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

3aganme 2. IloaydeHue 3011 KPEMHHEBOM KHCIOTHI KOHACHCAITMOHHBIM
METOI0M

[Tomectute B nBe npobupku mo 1—2 kamam pactBopa Na,SiOz; u npubaBbTe
2—3 ma pactBopa HCI mmotHocThIO 1.05. Habmronaiite o6pa3oBaHue MpoO3pavyHOro
pacTBOpa CIETKa MEHBITICH TOIBIPKHOCTH, YeM Y UICTHHHBIX PAaCTBOPOB.

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

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

3amanue 3. Koarymnsiius KoJJTIOMAHOTO pacTBOpa MPH €ro HarpeBaHUH.

[TomectuTe OaHY TPOOUPKY C KOJUIOMTHBIM PACTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TIOJYYEHHOW BO BTOPOM ONBITE, HAa HArpeTyH BOISHYIO OaHIo.
OObsiICHUTE TOSBIIEHWE CTYJEHHUCTOTO Ocagka B Tpobupke. YeM BbI3BaHO
HapylIeHue KUHETHYECKOro (haKTopa yCTOMYMBOCTH KOJUIOUIHOTO pacTBopa’?

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



1. Kakue cucremsl HazbpiBaroTcs aucniepcHeiMH? [lo kakuM mnpu3Hakam
OPOBOJAT  KiIaccupuKanuio AuchepcHblx cucteM? [lpuBenure mnpumepsl
JUCIIEPCHBIX CHCTEM, HCIIOJIb3yeMbIX B Balled Oynymied mnpodeccuoHaibHON
cepe.

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

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

4. Kakue GaxTopbl ONpeaeistoT yCTOWYUBOCTh JUCTIEPCHBIX CUCTEM?

5. Kakoe cTpoeHue uMeEeT NBOMHON 3JIEKTpUUECKUM cioi? YTto Takoe
IEKTPUYECKUI TOTEHIIHAI?

6. Uto Takoe sBieHHe Koaryiaanuu? Kakumu crnoco6aMyd MOKHO BBI3BaTh
KOaryJsiiuio KOJUIOMAHOro pactBopa? ITpuBeauTe npuMepbl UCIIOJIb30BAHUS 3TOTO
SBJICHUSI B TEXHUKE U XUMHUYECKOM aHaJIU3E.

7. Kakue 3011 Ha3bIBatOT THO(PHIBHBIMU, U Kakue TMo@oOHbMu? [TpuBeauTe
npuMmepsl. KakoBo cTpoeHHE 0CaaKoB, OOpa3ylOIIUXCS NpU  KOATYJISLIUU
JTMOPUIBHBIX U TNOGOOHBIX 30J1€H?

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

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

KOaryJsius?

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

11. Onumure  MOJEKYJISIPHO-KMHETUYECKHE  ONTUYECKUE  CBOMCTBA

KOJUIONAHBIX PAaCTBOPOB.

Keiic-3ananue mo remMe Ne 6 «XuMHUA BSKYIIMX BeIECTB)
NnenTudukanus Ka4eCTBEHHOI0 COCTABA MOPTJIAHIALEMEHTA U PeaKIUu
cpeasbl ero pacreopa

1) Onpenesienne peaknuu pacTBopa NOPTIAHANEMEHTA PU 3aTBOPEHUH
PeakTuBBI: TOPTIAHAIIEMEHT, TUCTUIUTMPOBAaHHAS Boja, heHondTaneuH, 1 H.
pactBop Na,CO;
OGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpudyra
B npoOupky HachIIbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 MII
BOJIbL. B TeueHue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE TPOOUPKH, 3aTEM
JanTe oTcTosAThCsA 15 MuH. uinm otieHTpudyrupyire. Llearpudyrar (Bepxuuit
CJION KHUJIKOCTH) OTOEpUTE TIPH MOMOIIH IMUTIETKU B 2 MPOOUPKH, B OJTHY T0OABHTE
2 xarum ¢geHondranenHa B Apyryro S5 kamensb 1 H. Na,COs.

3anucv 0aHHbBIX ONBIMA
1) CocTaBbTE MOJIEKYJIIPHOE U HIOHHOE YPABHEHHUS THIPOJIN3a OPTOCHIINKATA
KaJIbIUsA 10 |- cTyneHu.



2) Ykaxure, Kakue MPOyKThI TUAPOIN3a ObUTH 00HAPYKEHBI TIPH IIOMOIITH
dbenondTanenHa u nNpu B3aUMOJICHCTBUM ¢ KapOOHATOM HATPUsl, OTMETHTE
MPU3HAKHU PEAKIUU.
3) CocraBbTe MOJIEKYJISIPHOE U MOHHOE YpaBHEHUSI 00pa30BaHUs OCaJKa MpH
nobasnenuu K reHTpudyrary pacrsopa Na,COs.
2) Unentuduranus Ka4eCTBEHHOI0 COCTABA MOPTIAHALEMEHTA
Peaxmuewt: nopTiananeMeHT, nuctuiumpoBannas Boaa, HCI (konr.), 1 v
pactBop NH4,CNS mmu KCNS, 1 1 pactBop Na,COs, 1 H pactBop NaOH.
Oobopyoosanue: poOUPKH, CTCKIITHHAS TTAJIOYKa, MATIETKA, IEHTpUdyTa
B nmpo6upky nepenecute 1 mmarens NOPTIAHAIIEMEHTa U 100aBbTe 1 MII KOHII.
COJISTHOM KHCJIOTBI, OCTOPOKHO NIEPEMEIIANTE CTEKIISTHHON MTAIOYKOM.
OOparrTe BHIMaHNE Ha 00pa30BaHUE HA CTEHKAX MPOOUPKHU IIPO3PAYHOTO TEJIs.
HoneiiTe B mpoOUpPKYy HEMHOTO JUCTUIUIMPOBAHHOMN BOJIBI U MIPOBEIUTE
neHTpudyrupoanue. LleHTpudyrat npu moMoIIM MUIMETKU IEPEHECUTE B 2
npoOUpKHU U J00aBbTE: B OJJHY MPOOUPKY 5 Kameiab poJgaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH niis HeWiTpanuzaiuu cpensl, a 3aTeM u30bITok Na,COs (10
MOSIBJICHUS OCAJIKA).

3anucey OaHHBIX ONbIMA
1) 3adukcupyiite cBOM HaOJIOIEHUS B TaOIHIIE:

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

1 HCI

2 NH4CNS

3 Na,CO;
Cocras
LIEMEHTHOTO
KJIMHKEpa

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

KonrpouabHbie Bonpocsl mo Teme Ne 6 MuHepaJbHbIe BSKYLIIHE

1. UYrto Ha3piBaeTCs HEOPraHUYECKUMHU (MUHEpAIbHBIMU) BSHKYLIIUMHU

BelecTBaMu? Ha30BHTE OCHOBHBIE KAUECTBEHHBIE PU3HAKHU BSKYIIMX BEILIECTB.
2. Kakue OCHOBHbIE BHIBl CBIPbSl HCHOJB3YIOT JJISI IMPOU3BOJCTBA

MUHEPAJIbHBIX BSKYIIUX BEIIECTB?

3. Kakue craauu npoTekaroT B MPOLECCE MPEBPAILICHHS BKYIIUX BEIIECTB
U3 TMOPOILIKOOOpPAa3HOr0 B KaMHEBUAHOE TEJIO M KAKUMHU IMPOILIECCAMH OHHU
COITPOBOXKIAIOTCS?

4. B yeM oTiM4YME BSDKYIIUX BO3IYITHOTO W THAPABIMYECKOTO TBEPACHUS?
KakoBbl 0051acT UX NIPUMEHEHUS?

5. YUto BIMSET HA MJIACTUYHOCTDH U3BECTKOBOTO TECTA?

6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOT'O KIIMHKEpa?



7. YTto npeacTaBisioT coOO0M MyII[0JaHOBBIE [IEMEHTHI?
8.Kakue BemiecTBa 001a1a10T BYKYILIMMU CBOMCTBAMM: a) TUIPOKCHT

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

9. B uem 3akiroyaeTcst mpolecc B3auMHOTO Tiepexoja CTPOUTENBHOIO U
MPUPOIHOTO TUIica?

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

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

OnpIT. Biaussune pH cpeabl Ha Xxapakrep BOCCTAHOBJICHUA
MEePMaHIAaHATA KAJIHUS

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

Boinosinenue padorbl. B Tpu npoOupku BHecute 1o 3-4 Karid pacTBOpa
nepmanradara kanus (KMnQO,). B mepByto mpoOupky no6aBeTe 2-3 Kamid 2H.
pacTBOpa CEpHOM KHUCIIOTHI, BO BTOPYIO - CTOJBKO € BOJBbI, B TPETHIO - TAKOE KE
konuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecUTe IO JBa
mMukpommnatens kpucrammndeckoro Hutputa kKamus (KNO,) u mepemernaiite
pacTBOpPBI O MOJHOIO PACTBOPEHUS KPUCTAIIOB. Uepe3 3-4 MUHYTBI OTMETHTE
WU3MEHEHHE OKPACKHU B IPOOUpPKaX.

3anuch JAHHBIX ONBITA.

1.Hanumure  ypaBHEHUsI  peakluid  BOCCTAHOBJIEHUS  I€pMaHTaHaTa
KaJIusl HUTPUTOM Kajvs B KUCJIOM, HEUTPAJIbHOU M LIEJOYHOU Cpelax, yuuThIBas,
4TO
mon MnO;' - umeer (huoIeTOBYIO OKpacKy, non MnO? - senxényro, non Mn°* -
oecuBeteH, MNO, - ocagok Oyporo mBeTa.

2.MeTtoaoM 3JIeKTPOHHOT0 OasiaHca nogoepuTe KodPpUIIMEHTHI.

3. YKaXHUTE OKUCIUTETh U BOCCTAHOBUTEb, MPOLIECC OKUCIICHUS U
BOCCTAHOBJICHHUS.

4. JIo KaKo¥ CTENeHU OKUCIECHUS BOCCTAHABIMBACTCS IEpPMAaHTaHAT KaJIUsl B

pactBopax, umeromux pH > 7, pH = 7, pH < 7? CKOJbBKO OKHCIUTEIbHBIX
SKBUBAJIICHTOB cojiepxkutTca B 1 Moinb KMNO, B KaK10M U3 3TUX Clly4aeB?

Kourposabnubie Bompocst mo Teme Ne 7 OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBbIC PEAKIUN € YYACTHEM CJI0KHBIX BelIeCTB

1.YTo Ha3biBaeTcs cTenenbto okucieHus? Kak ee onpenensitor?

2. Onpenenurte CTENEHb OKUCIEHUS XpoMa B creayromux coenuHeHusx: KoCrO,,
Cr,05, NaCrO,, Cr2(804)3, CrCl,, Na3[Cr(OH)6]



3. Jaiite ompeaeneHUsi MOHSATUSIM «OKHUCIUTENb, BOCCTAHOBUTEIbY, MPUBEIUTE
MPUMEPBI BAKHEHUIIIUX OKUCIIUTENICH U BOCCTAaHOBUTEIEH.
4. YKaxuTe, B KAaKUX M3 MPUBEJCHHBIX HUKE TIPOILIECCOB MPOUCXOIUT OKUCIICHHE,
a B KaKUX — BOCCTaHOBJICHUE?
MnO, — Mn**,  SnO — Sn0O,; CI* — CIOs"; NH; »NO
Al— AlO;'; S°— S?; MnO,— Mn’ ; Pb™ — Pb™,
5.Ykaxure, B KaKUX U3 MPUBEIAECHHBIX HUXE MPOILIECCOB MPOUCXOIUT OKUCIICHHUE,
a B KaKMX — BOCCTaHOBJICHHE?
Mg*? — Mg ; PH3 — H3PO, ; AlO;* — Al; Fe**— Fe*®,
P,0s — PH3; MnO;* — Mn; Fe*> — H,FeO,; Mn**— MnO,.
6.YKaxuTe, B KAKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOJIUT OKHCIICHUE,
a B KaKMX — BOCCTaHOBJICHHE?
NH; — NO; Fe — Fe;03; SnO, — SnO; CrO,> — CrO.
Zn0}?— Zn; PbO — PbO,; NO;' — NHj; CrO,;>— Cr.
7. Kakwe wu3 CleAylOUIUX  peakluid  OTHOCATCS K  OKHMCJIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIM?
NH;Cl = NH; + HCI
Zn + 2HCI = ZnCl, + H,
2Na + 2H,0 = 2NaOH + H,
CaO + SO; = CaS0O,
NaOH + HNO; = NaNO3; + H,0
[Touemy?
8. Kakue cBoOICTBa MPOSBISAIOT B OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIASIX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKUCIICHUS 3JIEMEHTa, YKa3aHHOTo B ckoOke? JlaiiTe
MOTHBHUPOBAHHBIN OTBET.
H,SO4, H,S, SO; (S)
Mn, KMnO,, MnO, (Mn)
9.Kakue cBoiicTBa MPOSBISIOT B OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHIX
BEIIIECTBA, UCXO/IS M3 CTETICHU OKHMCIICHUS DJIEMEHTa, YKa3aHHOTO B ckoOke? JlaiiTe
MOTHUBHUPOBAHHBIN OTBET.
K,Cr,05, Cr, Cr,03 (Cr)
HNO,, NH3;, NO (N)
10. Ucnonb3yst MeTosd 3JIEKTPOHHOrO OajlaHca, MOJAOECpPUTE CTEXUOMETPUUYECKHUE
KO3 PUIIMEHTBI, ONpEAEeNUTe OKUCIUTENb W  BOCCTAHOBUTENb, MPOLIECCHI
OKHCJICHUS Y BOCCTAHOBIICHHUS, TUIl cieayronmx OBP:
S + KOH — KZS + KgSOg + HZO
KMnO4 — KzMnO4 + Mn02 + 02
HC|O4 + H2803 — HCI + HZSO4
NH3 + 02 — NO + Hzo

Keiic-3ananue mo teme Ne 7
«OKHNCIANTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C Y4aCTHEM MPOCTHIX
BELIECTB - METAJIOB»



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

Konyenmpuposannas — cepnas  kucioma 3a  cuem  MAKCUMATbHOU
NONONCUMENbHOU — CeNneHU  OKUCIeHUsT YEHMPATbHO20 —JJIeMeHma  A61Aemcs
KUCTIOMOU-OKUCTUNENEM.

Ilpu e3aumooeiicmeuu konyeumpuposanuoti cepuou xuciomor H,SO4 ¢
MEMAIAMUu 803MONCHBIMU NPOOYKmMmamu soccmanosnenus asusaromes: SOy; S; H,S.
Cmenenv 6occmanosnenus S*° sasucum om axmusnocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CEPHASL KUCTIOMA 80CCMAHABIUBACTNCAL:

a) neakmuguwviMu Memaniamu 00 SOy;

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

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

Ha memanner Cr, Fe, Al, Au, Pt H,SO4(x) ne oOeticmeyem npu HU3Kux
memnepamypax.

Boinosnenue. [lomecture B Tpu NpOOUPKHU MO KyCOUKY METAIIIOB — MEJIH,

IIMHKa #W MarHug. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoB8arHyio, 9To0bl OHA TIOKPBIIAa METAUIBI (paboTaliTe B BBITSDKHOM
mKady npu BKIFOUEHHON BEHTUIISIIUU! ).
3aganue. 3anUCh TaHHBIX ONbITA.
OnummmTe HaOIIOASHUS.
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIHMX PEAKITUH.
+6
Cu® + H,S04(x) —
7n° + H2804(K) —
Mg® + H,SOu(x) —
PaccraBbre KOA(DPUIIMEHTHI METOAOM OJJICKTPOHHOTO OalaHca. YKaxuTe
BOCCTAHOBHUTEb, OKUCIUTENb, @ TAK)KE IMPOIECCHl OKUCIICHHUS M BOCCTAHOBJICHHUS.

b) XumMuveckue peaknum MeTaJLJI0B ¢ Ppa30aBJIeHHON CePHOM KHCJIOTOM

[TomecTuTe B Tpy MPOOUPKH MO KYCOUKY METAIUIOB — MEJIU, IIMHKA U MarHUs.
B kaxnayro mpoOHpKy N00aBbTE cepHylo Kuciomy pazboasieHHyto, 4TOObl OHA
MOKphLIa MeTasuibl. B Mosiekyiie pa30aBieHHON CEpHON KUCIIOThI POJIb OKUCIUTENS
BBINONHSAET MOH Bojopoaa H™.

3aganue . 3anuch JaHHBIX ONbBITA.

Onummure HaOJII0ICHHMS. CocrtaBbTe YpPaBHEHUS NPOMeKauux
COOTBETCTBYIOIIUX peakiuii. PacctaBbTe KOAhOUIIMEHTH METOIOM JIEKTPOHHOTO
OanaHca. YKaXUTe BOCCTAHOBUTENb, OKUCIUTENb, & TAKKE MPOIECChl OKUCIICHUS U
BOCCTaHOBJICHHSI.



Cu® + HySO4(pazd) —
Zn° + H,S04(pazd) —
Mg° + HySO4(paz6) —

B) XumMnyeckue peakuum MeTa/I0B €O HIeJI0YaMH

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

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

3aganue .3anuch JAHHBIX ONbBITA.

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

Konrposabnubie Bompocbl mo Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIEC PEAKIUH C yYACTHEM MPOCTHIX BelIECTB — METAJLJIOB

1. B kakom ciiydae BO3MOXHO BBITECHEHHE METAILJIA U3 PACTBOPA €TI0 COJIU:
a) CuCl, + Al— 0) NiSO,+ Fe—

B) KNO;+ Fe— r) Zn(NO3), + Al—

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

3. 3aKOHYHUTE CIACAYIOIINE YPABHEHUS PAKTHYCCKA BO3MOKHBIX PCAKIIHIA:

a) Pb + H,SO, (pas6.)
6) Pb + H,SO, (korm)

B) Pb+ HNO;3 (y456)—
4. Otnomenue amomunus K Boze, kucnoram: HCI, HySOy pass), HNO3 (pase) 1
nienoyaMm. CoCcTaBbT€ COOTBETCTBYIOIINE YPABHEHUS PEAKIIUI.
5. 3aKOHUYHUTE CIIEIYIOIINE YPABHEHUS PEAKIIU:

a) Ca+ H,O0—
0) Ca + H,SO4(xoHI1.)—
B) Ca + HNO;(kxoHi1.)—



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

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

a) CaCl, + Al— 6) Fes(SOu)s + Zn—s

B) AgNO:; + Cu— F) NiSO, + Sn—?
8. 3aKOHYHMTE CIIEAYIOIHE YPABHEHHS PEAKIIUIA:

a) Zn + NiSO, —
0) Zn + H,SO, (xoHi1.) —

B) Zn + HNO3 (paz6.) —
9. 3akoHUHWTE CIEAYIOIINE YPABHEHUS PEAKIINI:

a) Sn + NaOH—
6) Sn + HNO3(K0HH.) —

B) Sn + HNO4(pa36.) -
10.Kakne meTamipl B3aUMOJEHCTBYIOT C KUCIIOTaMH: a) HEOKUCIHUTEISIMU; 0)
okucauTeasMu. IIpuBeaure npumepsl.

Keiic-3apanne o teme Ne 7 «I'ajibBaHUYECKHE JIEMEHTHD»
Onbir 1. TanbBanmyeckuid 3jeMeHT TuHna Jlanmasa-fxkoom ¢
KOHUECHTPAUMOHHOM MoJisipu3anuen
IIpubops u peakTuBbl: pactBopbl: CuSOy, 1 H, ZnSOy, 1 H, KC1 (HackIL.);
AJEKTPOJIbl — IIMHKOBBIM M MEJIHBIM; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBAIILHOM OyMard.
Bobinosinenue padorbl. O3HAKOMBTECh CO CXEMOM TajbBaHUYECKOIO
3JIEMEHTA.
B nBa crakana HaselTe pacTBOPBI OAUHAKOBOW KOHLIEHTPALUU 1 momb/am>:
B MIEPBbIN — CyJib(aTa IMHKA, BO BTOPOM - cyibdara Meau.

OmycTuTe B PacTBOPbl CBOMX COJIeW IIMHKOBYIO W MEIHYIO IUIACTHHBI,
COCIMHUTE MX TOCPEICTBOM MEIHOW IPOBOJIOYKH C TraJbBaHOMETPOM, COOIIrOmas
MOJISIPHOCTH. «3aMKHHMTE» PACTBOPhI B CTaKaHaX »JJEKTPOJUTHBIM MOCTHKOM,
3aITOJIHEHHBIM HACHIIEHHBIM pacTBopoM xiopuaa kamus KCl, mpuroroBieHHOM
Ha arap-arape, T.. 3aMKHUTE€ TajJbBaHUYECKYIO IIenb. Uepe3 MsITh MUHYT IMOCIE
3aMBIKaHUS 1ETH U3MEPhTE BOJIHLTMETPOM HaMpsHKEHUE PadOTarolIero AJIeMEeHTa
(TOouHee MajicHUe HAIPSKEHUSI, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).



Puc. 1 — Cxema ranbBaHMYECKOI0 DJIEMEHTA

C KOHILIEHTPAI[MOHHOM NOJIIpU3aLen

JlBa crakana nHa 200 cM® (1), 2meKTposl (2), COSAMHUTEIbHBIE TIPOBOAA (3), HIEKTPOIUTHBI
MOCTHK (4), raibBaHOMETD (5).

3aganue. 3anuch TaHHBIX ONbBITA.

1) 3apuxcupyiite nokazanus BOIbTMETPA: Egaers = ... B,

2) Paccumraiite TEOPETHYECKH HAIPSHKCHUE TajbBaHHMYECKOTO JIIEMEHTA,
TOJIB3Y$ICh 3HAYCHUAMH CTaHIAPTHBIX JJIEKTPOIHBIX NOTEHIMANOB Ereo, = .. B,

3) Beramcmure KIIJ| w3ywaemoro rampBanmdeckoro dmementa: KIIJ =
E(baKT./ ETeop.' 100 %.

4) OOBSICHUTE TPUUMHY BOZHUKHOBEHUS IBOWHOTO 3JIEKTPUIECKOTO CJIOS Ha
IPAHUIE METAJI-PACTBOP €0 COJIM Ha IMHKOBOM M MEAHOM JJIEKTPOIaX.

5) CocraBbTe YypaBHEHHMS pEaKIMid, TMPOTEKAOIUX Ha O3JIEKTPOJaaxX
raJlbBAHUYECKOTO D3JIEMEHTa, M CyMMapHOE YpaBHEHHUE XUMHUYECKOW pPEaKIuu, B
pe3yJibTaTe KOTOPO BO3HUKAET JIEKTPUUECKUM TOK B TAHHOM DJIEMEHTE. Y KaKUTE
THUII PEaKIUU.

6) Ilosichute, mouemy Ha mpaktuke JJ[C TambBaHHUYECKOTO SJEMEHTa
MEHBbIIIEe, YeM TEOPETUUYECKHU pACCUMTAHHASI BEJIMUUHA?

7) SBnsiercs nMaHHBIA TalbBAaHWYECKUNU dDJIeMEHT oOpatumbiM? OTBeT
MOTHBUPYHUTE.

8) VYkaxuTe, NMpU KaKUX YCJIOBHUSAX paboTa JAHHOTO TajJbBaHUYECKOIO
AJIIEMEHTA MOXKET MTPEKPATUTHCS ?

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

OnbiT 2. H3yuyeHue padoThl KOHIEHTPAIMOHHOIO TaJIbBAHNYECKOIO
3JIeMEHTa

Boinosinenue padotrbl. B nBa crakaHumka HajedTe pacTBOPHI Cylibdara
[IMHKA pa3HOW KOHUEHTpPAIMU: MEPBbIA ¢ KOHIEHTparuen 1 MOJ'IL/I[M3, BTOPOM -
0,001 MOJIB/I[MBI



Onycrtute B pacTBOPbl LIMHKOBBIE IMOJOCKH, COEAUHUTE HX IMOCPEICTBOM
IIPOBOJIOB C TaJIbBAHOMETPOM, COOIIOAASI TOJISIPHOCTH.

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

3ananue. 3anuch TaHHBIX ONbITA.

OTKJIOHSIETCS JIU CTpENKa raJlbBaHOMETpa?

Paccuuraiite Teopernueckoe 3HaueHue J/[C 3TOro smeMeHTa U CpaBHUTE
pacyeTHbIE JaHHBIE C ONBITHBIMU BEIUYHMHAMMU

CocTaBpTe cXeMy KOHLEHTPALMOHHOI'O TaJIbBAHUYECKOTO 3JIEMEHTA:

(-)Anon (+)Karoxg

CocraBbTe 3JE€KTPOHHO-MOHHBIE YPABHEHUS, TPOTEKAIOLIUE B
MOJIy3JIEMEHTaX: Ha aHOJIE; Ha KaTo/Ie.

Brluucnure noteHuan Kaxaoro 3JeKTpoia 1o ypaBHenuto HepHera,
NOJIB3YSCh TAaOMUIEHN CTaHAAPTHBIX 3JIEKTPOIHBIX MOTEHINAIOB

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

KontpoJbHbie Bonpocsl o Teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B n1Ba cocyna ¢ roiny0bsIM pacTBOPOM MEIHOTO Kyopoca MOMECTHIIN B
MEepBbIN IIMHKOBYIO MJIACTUHKY, @ BO BTOPOU cepedpsinyro. B kakom cocyne
LBET pacTBOpa nocreneHHo npomnager? [louemy?
2. YBENUUUTCS, YMEHBIITUTCS UKW OCTaHETCA 0€3 M3MEHEHHUsI Macca IIMHKOBOM
IJIACTHHKH MIPU B3auMoaeicTBuu ee¢ ¢ pactBopamu: a) CuSQO,; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. VBeIUUIUTCS, yMEHBIUTCS WA OCTaHETCs 0€3 N3MEHEHUS Macca KaJMHEBOU
IJIACTUHKHU MPpH B3auMoeicTBuu ee ¢ pactBopamu: a) AGNOs; 6) ZnSOy; B)
NiSO,? [Touemy?
4. Tlpu KaKoit KoHneHTpamuy noHoB Cu’* (MoIb/aM’) 3HAYEHHE TOTEHIHATA
MEJIHOTO 3JIEKTPO/Ia CTAHOBUTCS PaBHBIM CTAaHJAPTHOMY MOTEHIMATY
BOJOPOJHOTO 3JeKTpoaa?
5. TIpu kakoii KoHIeHTparmy Zn>* (B MOMIB/IM’) HOTEHIHAI IHHKOBOTO
anektpoaa Oyaet Ha 0,015 B meHbIe ero cTaHIapTHOTO JIEKTPOTHOTO
nmoreHuaia?

6. CraHgapTHBIA DJEKTPOAHBIM MMOTEHI[MAJN HHUKeJs OoJibllle, YeM
koOanbTa. M3MEHUTCS M 3TO COOTHOUICHUE, €CIAU HU3MEPUTh MOTECHIUAI
HUKEJIS B pacTBope €ro HOHOB ¢ KoHueHtparuedr 0,001 wmonws/n, a
MOTEHIIMAJbI KOOalbTa — B pacTBOpe ¢ KoHIeHTpanuen 0,1 Moin/i.



7. Kakme mporecchl TPOUCXOMAT Y IJIEKTPOAOB TalbBAHUYECKOTO
AJIEMEHTA, COCTOSIIIEr0 U3 MEIHOW M HUKEJIEBOW MIACTUHOK, MOTPYKEHHBIX B
onromosrsipHbie pactBopsl CuSO, u NiSO,? Paccunraiite DJIC snemeHTa.

8. Ilorenuman cepedpsHoro 3nekTposa B pactBope AGNO; coctaBui 95
% OT 3HAYEeHUs €ro CTAaHJAPTHOTO JJIEKTPOJHOrO MOTeHIHana. Yemy paBHa
KOHIIEHTpaIl1si HOHOB Ag+ (MOJ’IB/I[MS)?

9. MapranieBblii 3JIEKTPOJ] B paCTBOPE €ro COJMU UMeeT noTeHmuan —1,23
B. BpluncinTe KOHIEHTPALUK HOHOB Mn** (B MOJ'IB/I[MS).

10.B cxeme TallbBAaHUYECKOTO JJIEMEHTA JJIEKTPOJAMHU SIBIIAIOTCS
MarHueBass M UWHKOBAasl IUIACTUHKH, OIYIIECHHBIE B pPAacTBOPbl MX HOHOB C
AKTHBHOM KOHIEHTpamuedl | mMomb/mm°. Kakoif MeTamn SIBISIeTCS aHOIOM,
Kakou katojmoMm? Hanummre ypaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHOU
pPEaKINH, TPOTEKAIOIIEH B 3TOM TAIbBAHUYECKOM 3JIEMEHTE, U BBIUUCIUTE €T0

SIC.

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

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

3anosHUTe XMMUYECKUI CTaKkaH Ha 2/3 pacTBOPOM CEPHOU KUCIIOTHI.
Onyctute B pacTBOP MIMHKOBYIO M MEAHYIO TUIACTUHBI, CIIE/IS, YTOOBI IIJIACTUHBI HE
KOHTaKTHPOBAJH JAPYT ¢ ApyroM. 3aMKCUPOBATH BBIJEICHHE BOJIOPOA HA OJHOM
U3 IJIACTHUH.
CoenuHuTe C MOMOUIBIO 3KKMa [IUHKOBYIO U MEJTHYIO TIIaCTUHBI, CIE/IsI, YTOObI
MJIACTUHBI KOHTAKTUPOBAJIU APYT ¢ Apyrom. Uto uzmenunocs? [louemy?
3aganue. 3anMch JAHHBIX ONIBITA.
1) Cnenaiite BBIBOJIBI, [0 KAKOMY MEXaHHU3MY MPOTEKAET KOPPO3HUs METalIa B
Pa3HbBIX CIy4asiX: MPU 3aMKHYTOW M pa30MKHYTOH 1LIENH rajJbBaHUYECKOTO
AIIEMEHTA.
2) CocTaBbTe CXeMy KOPPO3HH IIUHKA B IPUCYTCTBHM MeIU B Kuciore. Hamumumre
AIIKTPOHHBIE YPABHEHUS aHOTHOTO U KATOJHOTO MPOLIECCOB. YKAKUTE MEPBUYHBIC
Y BTOPUYHBIC TPOYKTHI AIEKTPOXUMUYECKOU KOPPO3ZHH.

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

BoinosiHenue: B nBe mpoOupku Hameiite Ha 1/2 ux o0bema
JUCTUJTMPOBAHHON BOJBI, U J100aBbTE 1O 2-3 KaIju 2 H pacTBOpa CEpHOU
kuciotel U rekcanuanopeppara (1) xamus K3[Fe(CN)g], koTophlil sBisercs
4yBCTBUTEIBHBIM DEAKTHBOM Ha HOHBI  Fe’" | ¢ KOTOpBIM J[aeT cHHee
oKpaiuBaHue. PacTBopsl Xopomio mnepemeniainTe nagoukoil. B ogHy mpoOupky



MIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO JK€JIe3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(IpeaBapUTENIbHO HAPYIIMB MOKPHITHS HAXKJAYHON OyMaroi B IByX cllydasx).
3aganue. 3anuch JaHHBIX ONbITA. B Kakoil mpoOupke cIycTss BpeMs MOSBUIIOCH
cuHee okpamuBaHue? CoOCTaBbTE CXEMYy KOPPO3MHM OIIMHKOBAHHOIO JKeJie3a C
HapyILIEHHBIM NOKPBITUEM B KUCJOM cpene. CoCcTaBbTe CXEMY KOPPO3HH JTyKEHOTO
JKeJe3a C HapyIICHHBIM MOKPBITUEM B KHUCIOW cpefle. YKaXUTE IMEePBUYHbBIC U
BTOPUYHBIE MPOAYKTHI AIEKTPOXHUMHUYECKOM KOPPO3WHU, a TaKKe, KaKhue MOHBI B
KHCJION CpeJie BBINOJHAIOT poJib JIenoisipusaTopa’?

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

1. Menb He BBITECHSIET BOJAOPOJ U3 pa3daBiieHHbIX KUcIOT. [Touemy? OnHako,
€CIIM K MEIHOM IUIACTHHKE, OMYIIEHHOW B KHUCJIOTY, IPUKOCHYTHCA LIMHKOBOM,
TO Ha MEIuW HauuHaeTcs OypHOe BblJeIeHUue Bojaopoaa. Jlaiite »3Tomy
O0OBsICHEHHE

2. Kak mpoucxoqut atMocdepHasi Koppo3us JTy>KEHOIo KeJie3a pUu HapyLIeHUH
MOKpPBITUS?

3. Kak mpoucxoaut atmocdepHass KOppo3us Jy>KEHOW MeAu NpU HapyLICHUH
MTOKPBITHS?

4. Ecny mIacTUHKY M3 YUCTOrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCIOTY, TO
HauyMHAIOIIEECA BBIJICJIEHUE BOJOPOJIa BCKOpE MOUTH mpekpamaercs. OmaHako
IIpU TNPUKOCHOBEHMM K LHUHKY MEJHOW IIPOBOJIOYKOW Ha IOCHEAHEN
HauyMHAETCs OypHOE BhIJIeTIeHHE BoJopoa. [lalite sToMmy 0OBsicHEHHUE.

5. B yem cymHOCTh MPOTEKTOPHOMN 3alIUTHI METANIOB OT Koppo3uu? [lpuBenute
IpUMEp NPOTEKTOPHOM 3alUTHl JKeJe3a B JJIEKTPOJIMTE, COJEPIKALIEM
PaCTBOPEHHBIN KUCIOPO.

6. XKenesnoe m3genue MOKPHUIM HHKeleM. Kakoe 3TO MOKPHITHE — aHOJHOE
wim katoanoe? [louemy?

7. B pacTBOp XJOpPOBOAOPOIHOHN (COJNSTHOM) KHCJIOTHI MOMECTUIM IUHKOBYIO
NJACTUHKY, U LMHKOBYIO IUIACTUHKY, YaCTUYHO IOKPBITYI0 MeAplo. B kakom
clydae IMpoLecC KOppO3MM I[MHKA MPOUCXOAUT HUHTEeHCcuBHee? OtBer
MOTHUBUPYHTE.

8. TloueMy XMMHUYECKHU YHUCTOE KeJie30 0ojiee CTOMKO MPOTHUB KOPPO3UH, YEM
TEXHUYECKOE KeJe30?

9. Kakoe mokpbITHE MeTajjla Ha3blBa€TCS AHOJHBIM U, KaKO€ — KaTOIHBIM?
Ha3oBHUTE HECKOJIBKO METANJIOB, KOTOPbIE MOTYT CIYXHUTh IJI1 aHOAHOTO H
KaTOJIHOT'O MTOKPBITHS JKENe3a.

10. Kak Bausier pH cpeabl Ha CKOPOCTh KOPPO3UU TEXHHUUYECKHX METAJJIOB:
xkerne3a u uuHka? [louemy?



3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapmanToB Mo ka0 Teme)

Tema 1: OcHOBHBIE NOHATHSA U 3aKOHBI XUMHH

3anoaHuTe Ta6J'II/II_Iy, BCC pacCy€Thl IPUBEAUTE HUKE Ta6J'II/II_II>I.

BerectBo M, m,r | n,momb | V,n N Ny Mokg.
/MOJTb (H.y.)
HNO3 - 3

Tema 1: Knaccupukanuss HeopraHuYeCKMX COeIHUHEHUH
Bapuaur

Harvmre ypaBHeHrs1 peakiiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JANTe HA3BAHMS
HPOYKTAM PEAKIKL:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AICl3—Al (OH)3

Tema 2: JHepreTuka XuMH4eCKHUX MPOLECCOB
Bapuant

1.Vcrionb3ys cripaBOYHbIE TaHHBIE TAOIUIIBI, OTPEACTUTE H300apHBIA TEIUIOBOW 3 dexT AH%gg
XUMHUYECKON pPEeaKIK Balllero BapuaHTa

CzH4(r) + 302(r) — ZCOZ(F) + 2H20(>K)

CnenaﬁTe BBIBOJl O BBIACIICHUH UJIH MOTJIOMCHUHN TCIJIOTHI B IIPOUCCCC PCAKIIUH.

BemecTtBo | CocTosHuE AHOzgs, ke
MOy

C2H4 T 52,280

CO2 r -393,510

H,O xK -285,950

Tema 2: CkopocTh XMMHYECKON peakunu. XUMHYECKOe pAaBHOBeCHe

Bapuant
A)1. Kax mMeHHTCS CKOpOCTb MPSIMON PEAKITAH

CaO(TB.) + COZ(F) > CaCO3(TB.)

©CJTM YBEJIMUMTH JIARTICHHE B CHCTeME B 3 paza?

2. Harmmmre KMHETIYEeCKHE YPaBHEHHST CKOPOCTEH MPsIMOM PeaKIIvu, 0OpaTHOM PeaKiii

U BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.Cpopmymipyiite 3aKOH JEHCTBYFOIIMX MAcC.

4. Onpenemire, B KAaKyl0 CTOpPOHY CMECTMICS —~ XMMHMUYECKOE  PABHOBECHE IIPU  YBEIMUEHWH
KOHILICHTPALIMK TIEPBOTO MCXOIHOTO BEILIECTBA, U YMEHBILICHNS JABTICHHSI B CHICTEME.

5. Cchopmympyiire mprin JIe-1 L arenme.




Tema Ne 3: Crpoenue aroma. Ilepuommdeckasi cucreMa XMMHYECKHX
3s1emMeHTOB /.. MennesieeBa

Bapuanr

1. Hcxomss w3 TOJOKEHUS DIEMEHTOB B TIEPUOJWYECKONM CHUCTEME, JalTe IOHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJIS.

2. CocraBpTe (HhOpMYJIBI OKCHIIOB M THAPOKCHJIOB JIEMEHTOB TPETHETO IMEPHOJIa, OTBEUAIOIINX
MX BBICIIECH CTeNeHW OKUCieHud. Kak HU3MeHseTCs KHCIOTHO-OCHOBHOM XapakTep JTUX
COCIMHEHMI?

3. Kak u3MeHsieTcsi 3JIeKTpPOOTPULIATENILHOCTh U OKHCIIUTEIbHAs aKTUBHOCTH 3JIeMEeHTOB [V-A
noarpynmbsl? CoctaBbTe GOPMYITBI BOXOPOIHBIX COSAMHEHHUN YIIEMEHTOB 3TOM TPYIITIBL.

Tema Ne 3: Xumnueckasi cBsi3b. CTpOeHHE MPOCTEHINNX MOJIEKYJI
Bapuant

Hns coequnennii HBr, Fe,03, H,O

a) YK)XKUTE TUTT XUMHUYECKOH CBS3H B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00Pa30BaHUS MOJIEKYJ C KOBAJICHTHOM
cBs3bt0. OnpeenuTe BAIGHTHOCTD U CTETIEHb OKUCIICHUSI.

B) M300pa3uTe IEKTPOHHBIMU YPABHEHUSIMH MPOIECCH 00pa30BaHuUs
MOJIEKYJI C HOHHOM CBA3bIO

r) H300pa3uTe reOMETPUUECKYI0 (POPMY MOJICKYJTBI BOJIBI, YKAXKUTE
BAJICHTHBIN YTOJL.

Tema 4 PacTtBopbl. PacueTHblil MNPAKTHKYM — CIIOCOOBI BHIPAKEHHS COCTAB
pacTBopoB. MoHHoe npou3BeeHue Boabl. Bogopoanblii moka3aresnb pH.
PacTBopsl 3s1ekTposiuToB. KoMmiekoo0pa3oBaHue B BOJHBIX PACTBOpPaXx.

Bapuanr

1. Beruucnure: a) MaccoByl JI0JIF0 BemecTBa B mporeHTax (w%); 0) MOJApHYIO
KoHIeHTparuto BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTparuio 3kBuBalIeHTOB (C,); pacTBopa
¢dochopHOIl KUCTOTHI, MOJYYEHHOTO NMPHU PacTBOpeHHH 18I KuCIOThl B 282 cM® BOJIBI, eCIH
motHocTh ero 1,031 r/m®. Uemy pasen tutp (T) sToro pactopa?

2. KakoBa Oynmer koHIeHTpaIusi noHOB Bojgopoaa B 0,1 M pacTBope a30THCTOI KHCIOTHI
HNO,, xoHCTaHTa AKCCOIMAIMK KOTOPOil paBHa 5 - 10*.

3.Hanumure ypaBHeHUs mucconmanuu cienyromux aekrponutoB: a) Ca(HCOs),;0)
Ba(OH)z; B) CaCly;

4 HanumwuTe MOTHOE W KpaTKO€ MOHHO-MOJICKYJIIPHOE YPaBHEHHUE PEaKIIUH, MTPOTEKAIoMen
0 CXEMe:

Pb(NOg)z + KI — Pbl, + KNOas.
B dem cyth peakumn?
S5, s JIAHHOTO KOMIUIEKCHOTO COGTMHEHUS

[CO(N H3)5SO4]N03 OIpEIEIUTE ;

a) BHYTPECHHIOIO u BHEIITHIOIO chepsr;



0) 3apsiz BHYTpeHHel 1 BHeIIHel cdep;
B) KOMIUICKCOOOPA30BaTeib; T)3apsil KOMILICKCOOOpa30BaTeis,

JU) JIrAH,
€) HaIIIINTE BBIPAKEHHE J1sl KOHCTAHTBI JICCOLMAIMH (HECTOMKOCTH) KOMITIEKCHOIO HOHA.

3amaHus 1y KOHTPOJIbHOI padoThl Ne 2(Tembl NeNe 5,6)

Tema Ne S I'mapoaus coJjieit. ZKecTKoCcTh NPUPOIHBIX BOA. PacTBOpbI
HEJJIEKTPOJIUTOB

Bapuanr

1. Hamummre ypaBHEHHUS THUIPOJIM3a B MOJEKYJISPHOM M MOHHOW (opMax CIeayrommx
coneii: NaHSO3; u MgCl,. Ykaxure pH cpenbl 3THX pacTBOPOB.

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

3.IlpuBenute ypaBHEHHS PEaKLUi NMPU XMMUYECKOM CIIOCOOE yMSTYECHHUs BJbIpEarcHTaMu:
U3BECTHIO, KAJIBIIMHUPOBAHHOM cO/I0H, KapOOHATOM HaTpHs , opTodochaTom HATPHSL.

4. BerumciuTe TeMmmepatrypy 3amep3aHus pactBopa i (p) aHTH(pH3a, MOIYYEeHHOTO NpH
pactBopenuu 2 Kr stuaeHrmkons CoHy(OH), B 2 kr BobL

Tema Ne 6 lucnpcHble cuctembl. KoJL1ouaHOE COCTOSIHNE BelleCTB
Bapuant
1. CocraBbTe PopMyITy MULICILITIBI 30711, U300pA3UTE CXEMY CTPOCHHUSI MUIIEIIBI, OTIPEIETUTE
3aps] KOJUIOUAHOM yacTulibl. Kakyro cosib Hazo B34Th (U3 ABYX IMpeaaraéMbix) B HaMEHbILIEM
KOJINYECTBE JUIsl KOATyJIALUU 30115 U Touemy?

3011b Crabunuzarop Conu-koarynstopsl

AgCl KCl NaCl, CaCl,

2. YKaXuTe OCHOBHOH COCTaB MOPTJIaHJALIEMEHTHOro KinHKepa. [IpuBeaute ypaBHEHUS
peakiiu, J0Ka3bIBaroIne Hajarnuue okcuaa xemnesa (111).
3. [IpuBeauTe kmaccupUKAIMIO HEOPTAHMUECKUX BSHKYIIIMX BEIIECTB.

KonrposbHasi padora Ne 3 Temnsi (7,8)

(15 BapumanToB Mo ka0 Teme)

«OKHNCANTETBLHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU. JJIEKTPOXUMHUYECKHE
npoueccbn
Bapuanr

3aganue 1. C momompio MeTOJa JJIEKTPOHHOTO OanaHca paccTaBbTe KOIPHUIUEHTHI B
YpPaBHEHUU PEAKIMU W YKOKUTE OKHUCIUTEIb W TMpPOLecc, B KOTOPOM OH Y4YacCTBYET,
BOCCTAHOBHUTEJb U TIPOIIECC B KOTOPOM OH y4acCTBYET:

Cu + H,SO4 — CuSO,4 + SO, + H,0.
3ananme 2. BeryuciauTe 3J€KTPOJIHBIA MOTEHIMA, BO3HUKAIONIMN MPU MOTPYKEHUH IIUHKA B
PacTBOP €ro COJIM C KOHIIEHTpAIMEeH KaTHOHOB Zn** 0,001 momb/1M3.



3aganue 3. CocTaBbTE CXEMbI T'aJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEIYIOIINE
peaKInu:

a) 2Al + 6H'—3H, + 2AI** 6) Mn + 2AgNO;—Mn(NO3); + 2Ag.

3aganue 4. Hanumure ypaBHEHHS] XUMUYECKHUX MPOIECCOB, MPOUCXOAS[IIUX MIPH IIEKTPOIIN3E
BOJIHOTO pacTBOpa (ocdaTta HATPUsI C UHEPTHBIM aHOOM.

3aganue 5. CocTaBbTe CXeMy TrajbBaHUUYECKOIO 3JIEMEHTA, COCTOSIIETO U3 METHOTO M CBUHIIO-
BOTO DJJICKTPOJAOB, IOTPYKEHHBIX B pPAacTBOpPbl cBoUX coied. [lpuBenute >IeKTPOHHBIE
YpaBHEHHUS FIEKTPOAHBIX MIPOLIECCOB, MPOUCXOIALINX HA aHOJIE U KaToJe.

3aganue 6. XKenmesnoe mznenue MOKpbITO KaamueMm. Kakoe 3TO MOKPBHITHE — aHOAHOE WIIU
karogHoe? Kakoit Mmetamn OyaeT KOppoaupoBaTh IPU MOBPEXKICHUU 3AITUTHOTO CJI0S KaaMus?
CocTtaBbTe AIIEKTPOHHBIC YPABHEHUSI aHOJTHOTO U KaTOIHOTO MPOLIECCOB KOPPO3UH YKAa3aHHOTO
W3JIeNs a) B HEUTpAIbHOH; ©0) KUCIIOH; B) CIa0OMIENOYHON cpefax . YKaXUTe MPOMYKTHI
KOPPO3HH.

TecTbl
Tema Ne 1 OcHOBHBIC MOHATHSA M 3aAKOHBLI XUMHUH

TecToBbIE 3a1aHUA

1. IIpocTeie BeecTBa
1) monmmaTHICH

2) rpadur

3) 6enblit pocdop

4) ammuax

2. MonspHslii 00beM Ta3za usmepsercs
1) monb

2) MoJIb/1

3) KMOJIB/M

4) n/kmMoJTb

3. Monb nr0060ro ra3a npu H. y. 3aHMMaeT oobeM 22,4 11 — creacTBue

1) 3aKOHa COXpaHEHUSI MacChl BEIIECTBA
2) 3aKOHa MMOCTOSIHCTBA COCTABA

3) 3akoHa ABoraapo

4) 3aKoHa KpaTHBIX OTHOILICHUN

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

2) MeHnieneeBbIM

3) ABoraapo

4) JIoMOHOCOBBIM

5. DKBUBAJEHT — 3TO peaJbHass WU YyCIOBHAs YacTHIIA BEUIECTBA, KOTOpas B JaHHOU
KHACJIOTHO-OCHOBHOM PEaKIMY YKBUBAIIEHTHA OJTHOMY KaTHOHY BOJOPO/Ia WX B JTaHHOU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON  PEAKLUHU OJHOMY ...

1) mo3utpony

2) IpOTOHY

3) DIEeKTPOHY



4) HeUTpoHy

6. Maccy BeniecTBa, B3sITOTO B KOJIMUECTBE 1 MOJIb, Ha3bIBAIOT ... MACCOM
1) aTomHOI

2) SKBUBAJICHTHOMN

3) MostsipHOM

4) MoJIEKyISIpHOI

7. I[Ipoctoe BelecTBO (B OTIIMYKE OT CI0KHOTO) — 3TO
1) o30H

2) denon

3) cona

4) rpadur

8. [Ipu HOpMaTBLHBIX YCIOBUSIX 3,01+10% MOJIEKYJI ra3a 3aHUMAIOT 00bEM
1) 11.2n

2)224 10

3) 11,20

4)5,6 n

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

1) 1/12 maccer atoma m3otoma 2C

2) 1/12 macchl IpUPOTHON CMECH aTOMOB U30TOIOB yIIIepoa
3) 1/16 maccel aToma u3orona 0

4) 1/14 maccer aroma u3oroma “C

10. XumMu4uecku HeJIeTUMbIC YaCTHUITBI — 3TO
1) atoM kucnopoa

2) MoJieKyna BOJbI

3) npotoH

4) MoieKya aMMHaKa

Tema Ne 1 Kutacebl HeOpranm4eckux coeiUHHeHU I
TecToBbIC 3a1aHUS

1. Cuinkat HaTpus pearupyer
1) ¢ yrosbHOM KUCTOTOM

2) C COJITHOM KUCIIOTOM

3) ¢ Bogoit

4) co BceMHU 3TUMHU BEIIECTBAMU

2. TONBKO CpeqHss COMb IOTyYaeTCs 10 PEaKIUH
1) H2SO, + Mg(OH), =

2) leo + H2C03 =

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

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

3. Oxcup Cl,0; obpasyer coub ...
1) NaCIlO,



2) NaClO;
3) NaClo,
4) NaClo

4. Oxcup yrinepoaa (1V) nomydaercs npu B3auMOI€HCTBUU
1) xapOboHaTa HATPHs U HUTPATA ATFOMUHISI

2) kapOoHaTa KaIbIHS U XJIOPOBOIOPOTHON KHUCIOTHI

3) kapOoHara Kanusi 1 HUTpaTa O6apus

4) kapOoHaTta me3us u xjaopuaa xenesa (I1)

5. BO3MOXHO mOJIy4eHHE KUCIIOU COJIU IO PEAKLINH
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

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

4) Ca0O + H,0 + N,Og =

6. Oxcun azora (V) o6pa3zyeT coib
1) NH,CI

2) NH;NO,

3) NaNO;

4) Ca(NO,),

7. Kucnotasle OKCHABI MOTYT B3aMMOJIEHCTBOBATD:
1) Bomoii

2) KUCIOTON

3) ocHOBaHHEM

4) am(pOoTEepHBIM OKCHIOM

8. OCHOBHBIE OKCUJBI MOTYT B3aUMOJEHCTBOBATH:
1) Bomoi

2) KUCTIOTOM

3) OCHOBaHHEM

4) KACIIOTHBIM OKCHUJIOM

9. PearupoBaths ¢ BoJ10#1 OyAyT
1) okcun yraepoaa (1V)

2) OKCHUJ KaJIbLIUs

3) amMmmuak

4) menp

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

2) kapOoHAT KaJus

3) xapOoHAT TUAPOKCOKAIBIINS
4) kapOoHAT KanbLUA



Tema 2: JHepreTuka XUMHYECKHUX MPOLECCOB
TecToBBIE 3a1aHUS

1. OTkpbITast cucTeMa 0OMEHHUBAETCS C OKPYKAOIIEH Cpeaoid
a) sHeprueil  0) BemecTBOM  B) paboOTOM I') SHEPrueil U BeIEeCTBOM

2. DHTAIBIUS — 9TO PHEPTHUs, KOTOPOH 00I1aaeT cUcTeMa MPH IMOCTOSHCTBE
a) maBiieHust ~ 0) TeMIiepaTyphl B) oObeMa ') Macchl

3. CtanapTHOH TETUIOTOM 00pa30BaHUs HAa3bIBAIOT TEIIOBOM d(hdexT obpazoBanus 1 MoIb

JaHHOTI'O BEHICCTBA U3 3JICMCHTOB IIPHU AABJICHUU
a)y P<0 ©6) P>0 B P=101310°Ila r) P = 3,045 -10°Ila

4. BelpaxxeHue NEpBOTO 3aKOHA TEPMOAMHAMUKH
a) Q= AU +A 6) A=U-TS B) PV =nRT 1) G=H-TS

5. TepmoarHaMU4YeCcKasi XapaKTEPUCTUKA, HE SBJISIOIIASACS PYHKIUEH COCTOSHHUSI
a) BHYTPEHHsA SHEprusi 0) SHTANbIOUS  B) DHTPOIMHUS r) pabora

6. OCHOBHOM 3aKOH TEPMOXHUMUHU OTKPBLI
a) Kmay3uyc 0) Kapuo B) Kimameiipon 1) Tecc

7.9uneprus ['n06ca BbIpakaeTcsi paBEHCTBOM
a) A=U-TS B) G =H-TS

xR

6) Q =AU + PAV 1) dSz?

8.TernoBoii 5P PeKT XUMUUIECKON BBIPAXKAIOT B €IMHUIIAX
a) H/M 0) Kr/m° B) kJI>x/MONb r) xx/ M

9.CTaTI/ICTI/I‘{eCKI/II71 XapaKkTep BTOPOIro 3aKOHa TCPMOJAUHAMUKHA BbIPAKACT YPABHCHUC
a) d8=§ 6)S =kinw
B) AS = SKOH_ SHaq F) (AS)U’V Z O

10.Onpenenenne noaHOro 3anaca BHyTPEHHEN YHEPIMH BELLIECTBA
a) BO3MOXXHO SKCIEPUMEHTAIBHO 0) HEBO3MOXHO HKCIIEPUMEHTAIBHO
B) BO3MOXHO pacd4€THBIM CIIOCOOOM I') HEBO3MOXKHO PaCYETHBIM  CIOCOOOM

11. ®opmynuposka 3akoHa ['ecca

a) TerIoBoi 3P heKT peaKIuu 3aBUCHUT TOJIHKO OT HaYaJIbHOTO U KOHEYHOTO COCTOSHUS
CUCTEMBI U HE 3aBUCHUT OT IIyTH peakluu

0) TerioTa, MorJIoIaeMasl CACTEMOU MPHU MOCTOSTHHOM 00beMe, paBHA M3MEHEHHUIO BHYTPEHHEH
SHEPTUU CHUCTEMBbI



B ) TEIUIOTA, NOIJI0IIaeMasi CHCTEMOH MPH MOCTOSHHOM JIaBJICHUH, paBHA N3MEHEHHIO
DHTAJIBIIUU CUCTEMBI

') TEmI0BOH 3((eKT peakuu He 3aBUCUT OT HAYAIBHOTO U KOHEYHOT'O COCTOSIHUSI CUCTEMBI, a
3aBUCHUT OT ITyTH PEAKLUU

12. Peakius B 3akpeiToit cucteme npu AG < 0 mporekaer
a) B IPSMOM HaIlpaBJICHUU 0) B IpsIMOM M OOpaTHOM HANpPaBJICHUH
B) B 00paTHOM HamlpaBJICHUU I') HE IPOTEKAaeT peaKIus

13. O0OpeaHEHHOE YpaBHEHUE IIEPBOrO U BTOPOI0 Hauasl TEPMOJUHAMUKU
a) 7dS > dU + pdV 6) 6Q = dU + pdV
B) AH = UKOH._ Uﬂaq‘ F) AS = SKOH. - Sﬂaq.

14. N3onupoBaHHas cucTteMa

a) 0OMEHHBAETCS C OKpY Karollel cpeoi sHeprueit

0) oOMeHHUBaeTCs ¢ OKpYXKAIoUIeil cpeioit BEIecTBOM

B) OOMEHMBAETCA C OKpYXKarollel cpeoit paboToii

r) He 0OMEHHMBAETCS C OKPY)KAIOIIEeH CpeJo HH YHEPTUEH, HU BEIIECTBOM

15. Camonpou3BOJIBHBIMU Ha3bIBAIOTCS MIPOLIECCHI

a) He TpeOyrolue SHEPruu U3BHE 0) TpeOyromme >HEpruu U3BHE
B) IPOTEKAIOIIUE ITPHU BBICOKOM ) NMPOTEKAIOUIMEe MPU HU3KHX
JTaBJICHUH Temreparypax

Tema Ne 2 XuMmuueckasi KHHETHKA. XUMHYeCKOe PABHOBeCHE
TecToBbIC 3a1aHUS

1. Cxopocts mpsamoit peakuun Ny +3H,) == 2NH;.)+ Q Bo3pacTaer
1) ¢ yBeIMueHUM KOHIIEHTPAIIMHU a30Ta

2) C yMEHBIIICHUH KOHILIEHTPAIMH a30Ta

3) ¢ yBEIMYEHHUH KOHIICHTPALIMM aMMHaKa

4) ¢ yMEHBIIIEHUM KOHIICHTPALlMU aMMHUaKa

2. Beixox ammuaka 1o ypasHeHHIO peakiuu Ny +3H,) == 2NH;.,+Q
YBEITUYUTCS, €CIIU

1) MOBBICUTH TEMIIEPATyPY, TOBLICUTH JIaBJIICHUE

2) MOBBICUTH AaBJIEHUE, IOHU3UTh TEMIIEPATYPY

3) MOBBICUTH IABJICHUE U TEMIIEPATYPY

4) NOHU3UTH JIABJICHUE U TEMIIEPATYPY

3. PaBHoBecue B cucreme: Hyry + Sy == HS() pu u3MeHeHNH 1aBiieHUs
1) He cmecTuTCH

2) cMecTUTCA BIPaBo

3) cMeCcTHUTCS BJIEBO

4) He BIIMAET Ha CMELIEHUE PABHOBECUS



4. KuHeTr4eckoe ypaBHEHHE I IPSMOTO IIPOLECCa Peakuu Ay By ) =
ZAB(F.)

1) V=k C¥(A)

2) V=k C*(A;) C*(By)

3) V=k C(Az) C(B,)

4) V=k C*(Az) C(B,)

5. IIpaBunbpHOE BBIpAKEHUE CKOPOCTU XUMUYECKOW pEaKIUn
2Cr(TB) + 3C|2£r.): 2C|’CI3(F.)

1) V =K[Cr]** [CL)?
2) V =k[2Cr] * [3Cl,]
3) V = K[CI,]®
4) V = K[3Cl,]

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

2) TeMIiepaTypbl

3) mpUpOIBI pEarupyronuX BEIIECTB

4) naBieHUs

7. CKOPOCTh XMMHUYECKOW PEAKIIMN HE 3aBUCUT OT
1) TemniepaTypsl 2) naBneHus
3) KOHIIEHTpaIuu 4) xaranuzaTopa

8. PaBHoBecue B cucteMe Ny) + Oyry === 2NO(;) Ipu NOBBIIECHUH JABICHUS
1) cmecTuTCs BIIEBO

2) cMecTUTCA BIPaBo

3) HE CMEeCTHUTCSA

4) noBbICUTCS

9. VBenuueHue KOHLIEHTPAIMKU UCXOJHBIX BEIIECTB CMEIIAeT XUMUYECKOEe
paBHOBecHE

1) BeBo

2) BNpaBo

3) He cMmerIaeT

4) He BIUsAET

10. PaBroBecue peakuuu SO, )+0,50,,) == SO;,+ 99x/x npu
MOHKEHUH TeMITePaTypPhl
1) He cmecTuTCH
2) cMecTUTCA BIIPaBo
3) cMeCcTHUTCS BJIEBO
4) ckopoCTh OOpaTHOW PEAKLMH YMEHBIIUTCS, a NPSIMONA — HET



11. Beixog ammuaka 1o ypasHeHHIo peakuu Ny y+3Hy ) === 2NH;.)+Q
YBEITMYHTCS, €CITU

1) MOBBICUTH TEMIICPATYPY, TOBBICHTh JIaBJICHHC

2) MOBBICUTH JABJICHHE, IOHU3UTH TEMIICPATYPY

3) MOBBICUTH JIABJICHUE U TEMIIEPaTypy

4) NOHM3UTH ABJICHUE U TEMIICPATYPY

12. IloBbllIeHNE TaBJICHUS U TIOHWKEHHUE TEMIIEPATYPhl B CHCTEME IPUBOJUT K
MOBBIIIEHUIO BBIX0J1Aa IPOIYKTA PEAKLIUH B CIIy4yae

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

2) Np+3H, == 2NH;3+Q

3) Hy+l, = 2HI-Q

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

13. YcioBueM XMMHUYECKOTO PAaBHOBECHS SBJISIETCS] PABEHCTBO

1) KOHILIEHTpaIUi UCXOHBIX BEIIECTB U MPOYKTOB PEaKIIUn

2) ckopocCTe npsMor U 00paTHOM peaKIuii

3) sHEprui UCXOIHBIX BEIIECTB U MPOIYKTOB PEaKInii

4) 00bEMOB, 3aHUMAEMbIX UCXOIHBIMHU BEIIECTBAMHU U MPOJTYKTAMH PEAKIIHIA

14. Katanuzatop BIuseT HA XUMHYECKOE PABHOBECUE
1) cmeniaeT BiIEBO

2) cMmeniaeT BIpaBo

3) He cMemaeT

4) HeT NpaBUIILHOTO OTBETA

15. PaBHOBecHe CMECTUTCS MTPU YMEHbBIIICHUH J1aBiieHus B cucteme No,+O, ==
2NO

1) BieBo

2) HE CMECTHUTCS

3) BOpaBo

4) HEeT NpaBUIILHOTO OTBETA

Tema Ne 3 Crpoenue atoma. [lepuoanyeckasi cucreMa XUMHUYECKHX
jemeHTOB /I.U. MenaeseeBa

TecToBBIE 3aJaHUSA
1. Meramnueckue cBoiicTBa HarOoiee BhIpaKEHbI y aTOMa
1) nutus
2) HaTpusd
3) kanus
4) xaibIus

2. HaubGonbiumii paauyc aromMma UMeeT
1) K



2) Na
3) Li
4) Rb

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

4. DnexTpoHHYyI0 KoHburypammo 1s°25°2p®3s?3p® umeer aTom
1) dochopa

2) xjopa

3) 6poma

4) ¢dropa

5. B nepuose ¢ yBenuueHueMm 3apsija sijipa aToOMOB METAITUYECKHE CBOMCTBA
1) ocnabeBaroT

2) yCWJIUBAIOTCS

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTH

6. B manbIx nepuosaax ¢ yBeJllMue€HUEM 3apsjia sapa paguycbl aTOMOB
1) yBenuuuBaroTcs

2) U3MEHSI0TCA EPUOIUYECKH

3) yMeHbIIarTCcs

4) HE U3MEHSIOTCS

7. DIEMeHTY ¢ dIeKTpoHHOI dopmyioii atoma 15°25°2p®3s*3p° cooTBeTCTBYET
dbopMyIia BBICIIIETO OKCH/IA

1) B,0O;

2) Al,O3

3) N,Os

4) P,0s

8. Tpu yacTtuiel Ne°, Na®, F~ UMeIoT 0TMHaKOBOE
1) maccoBoe uucio

2) 4KUCIIO HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4uCcII0 TPOTOHOB

9. Uucno sHepreTHYecKuX ypoBHEW y aToma, uMmeroniero 19 nporonon
1) 3
2) 5
3) 4



4) 2

10. Yucno npoTOHOB, HEUTPOHOB U AJIEKTPOHOB Y aTOMa C MOPSIKOBBIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noxypoBHEN Ha S3HEPIETUUYECKOM YPOBHE OINPEAEIISAET ... KBAHTOBOE
YHUCIIO

1) rnaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cnuHOBOE

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

2) 2

3) 10

4) 14

13. [lepeMeHHYIO CTENEHb OKUCIEHUS MPOSBIISIET JIIEMEHT C AIEKTPOHHON
bopmynon

1) ...35%3p*

2)...4d"5¢?

3)...3s%3p°

4)..3d"4s°

14. DieMeHT ¢ IeKTpOHHOH Gopmyioii ..3s°3p°3d™%4s°4p° HaxomuTes
1) 5 rpynmne, riiaBHO# noArpynmne

2) 5 rpymre, moOOYHOM MOATPYIIE

3) 7 rpymre, moO0YHOM MOATPYIINE

4) 7 rpynne, rimaBHON NoArpymnmne

15. Haumensbien sHeprueit noHusaruu oodaaaaet
1) xanpuumii

2) MBIIIBIK

3) xpom

4) Opom

16. Ycunenne KUCIOTHBIX CBOUCTB OKCHAOB IMPOUCXOOUT B pAOY
1) P205 — SlOz — Aleg

2) MnO — MHOZ — Mn207

3) N205 — P205 — ASZO5



4) CI‘207 — P205 — A1203

17. Ocnabnenne OCHOBHBIX CBOMCTB THAPOKCHUAOB IIPOUCXOJUT B pAAY
1) MH(OH)2 — MH(OH)3 — MI’I(OH)4
2) Al(OH); — Si(OH), — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH), — Ga(OH); — Zn(OH),

18. Bo3MOKHOCTh HaX0KICHUS AJIEKTPOHOB HA OJIHOM OpOUTAIHN ONPENEIISET ...

KBAaHTOBOE YHUCIIO
1) rmaBHOE

2) MarHUTHOE

3) opbuTtanbHOE
4) cniuHOBOE

19. 3apsn ssapa atoma, uMeromero 21 31eMeHTapHyIo YacTHIly, PaBEH
1) +7

2) +12

3) +21

4) +10

20. CpolicTBa aTOMOB XHMHYECKHX JICMEHTOB HAXOAATCS B TIEPUOTNICCKOMN
3aBUCHUMOCTH OT

1) maccel aToMa

2) macchl siapa

3) yKciia IpOTOHOB

4) 3apsina sgpa

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

2) aroMma Ar

3) aroma Na

4) pona Na"

22. Haubospliee 3Ha4€HNE SHEPTUU MOHU3ALIUH Y aTOMa
1) propa

2) xanus

3) a3ota

4) xpoma

23. DnektpoHHas ¢GopMmysa aroMa MapraHiia
1)...35°3p%4s%4p®
2)...35°3p°3d"4s%4p*
3)...35°3p°3d%4s?
4)...35"3p%3d%s"



24. T'a3000pa3Hoe COeTUHEHUE C BOAOPOIOM 00pas3yeT 3JIeMEHT

1) Mn 2) Mo

3) As 4) V

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

3)N 4)C

26. Y atoma maprasiia Ha d-moypoBHE HAXOAUTCS AJICKTPOHOB
1) 8 2) 10

35 42
27. HanmeHsbliiee CpoJICTBO K DJIEKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

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

3) 32 4) 2

29. HamMmeHnee akTUBHBIM HEMETAII IMEET 3HAYCHHE OTHOCUTEIBHOMN
AIEKTPOOTPULIATETIEHOCTH PAaBHOE

1) 2,2 2) 1,0

3) 2,35 4) 1,4

30. MakcuMaibHas OJIOKUTEIbHAS CTENIEHb OKUCIICHUS DJIEMEHTA PaBHA
1) HOMepy nepuona

2) HOMepy psiaa

3) HOMepy rpynIbl

4) NopsIKOBOMY HOMEPY

Tema 3. Xumnueckasi cBsizb. CTpoeHHEe NPOCTEHIIIUX MOJIEKYJI

TecToOBBIC 3a1aHUSA

1. Xumuueckas cBs3b B MoJieKyJse pocpuna PH3
1) KoBasieHTHas MOJIIpHAas

2) KOBaJICHTHAsl HEMOJIIpHAs

3) nonnas

4) Merannuyeckas

2. CoeTMHEHHSIMU C KOBAJIEHTHOM MOJISPHOU CBS3BIO SBISIOTCS
1) Boga u cepoBoaopoa

2) 6pomu Kanus ¥ a3oT

3) aMMHaK ¥ BOJOPOJL

4) KUCIOpOJI U METaH



3. BemiecTBo ¢ KOBaJEHTHOW MOJISIPHOM CBA3bIO UMEET GOpMYITy
1) KCI

2) HBr

3) Py

4) CaCl,

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

2) XJ0p U a30T

3) 6poM 1 aMMHuaKk

4) 1o 1 cepoBOIOPO]

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

6. CTenens okucinenus asorta B uone NH," pana
1)-1

2)-3

3) +3

4) +4

7. BemiecTBO ¢ HOHHOI CBSI3bI0 UMEET GOpMYITy:
1) AIClI;

2) Pls

3) N.O

4) AsHs;

8. B coemnuennn NaOH cBs3p

1) noHHast ¥ KOBaJICHTast OJISIPHAS

2) MOHHAas U JOHOPHO-aKIEeNTOpHAas

3) KOBaJIeHTHAas MOJIIpHAasi U BOAOPOIHAS

4) KoBaJICHTHAs HEMOJISIpHAs U MeTalIn4yecKas

9. MoHHas cBsA3b BO3HUKAET MEXKIY aTOMaMHU
1) meTanios

2) HEMETaJIOB

3) MeTaJIOB U HEMETAJUIOB

4) B MoJIeKy/ax IPOCTBIX BEIIECTB

10. CBOICTBOM KOBaJIEHTHOM CBSI3U HE SIBJISETCS
1) HanpaBIEHHOCTH
2) noJIsApU3yeEMOCTh

3) HaCKINIAEMOCTh
4) cOnpOTHUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BbIpasKeHHUsI COCTABA PACTBOPOB

TecTOBBIE 3a1aHUSA

1. MaccoByro 10JIF0 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT IO (popmyrie



n
1) C=—

Vv
m(BemecTa)
2) 0=
m(pactBopa)
s mM=V-p

4) m(semectBa) = M(pactopa) — m(H20)

2. MomnsipHyt0 KOHLEHTPALIMIO PaCTBOPa PACCUUTHIBAIOT MO (hopmyie

n
C=——
1) Y,
m(BemecTa)
2) ®=
m(pactBopa)
s M=V-p

4) m(BemrectBa) = m(pactsopa) — m(H20)

3. PactBOp coaepxut 20 r Bemiecta U 80 T Boabl. KoHLIEHTpalus pacTBopa B MaCCOBBIX J0JISX
1) 20 %
2) 25 %
3) 0,25
4) 0,20

4. Tutp pactBopa ¢ coaepxanuem 0,22 r Bemectsa B 100 M1 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. KomuectBo BemectBa NaOH B 500 mi 0,2 M pactBopa
1) 0,2 monb

2) 0,1 monb

3) 0,01 momb

4) 0,02 monb

7. Macca Na;CO3°10 H,0 (M = 286 r/moib) B rpamMMax, HeoOxoaumasi Juis npurorosieHust 100
ma 0,1 H pacTBOpa paBHa

1) 14,3

2) 8,6

3) 1,43

3) 2,86

8. Tutp pacTBOpa pacCUYUTHIBAIOT 1O HOpMYIIE:



C =

1) MBK.
m
T=—
2) V;

m

3) W = —

m

4) c1V1=coVs

9. MonsipHast KOHLIeHTpauus dkBuBasieHTOB pactBopa HCl ¢ tutpom
0,00365 r/mMmn paBHa ... MOJIB/JL.

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mo:1p) B rpaMMax, HeoOxoaumast st npurorosienus 100 mi 0,01
M pactBopa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PaCTBOpLI IJIEKTPOJIUTOB

TecToBLBIE 3a1aHUA

1. DIEKTPOTUTHIECKOM AUCCOIUAIINEH Ha3bIBAIOT
1) pazaenenue cMecH IyTeM HarpeBaHus

2) pacTBOpEHHE COEIMHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3auMOJICIICTBHUE BEIIECTBA C BOJOM

2. Haubonee cunbHas KUCIOTA € TOUKH 3peHus TO]]
1) H,CO4

2) HF

3) H.S

4) HCI

3. CHIIBHBIM 3JIEKTPOJINTOM SIBIISIETCS PACTBOP
1) HCIO

2) H,CO3

3) H2SO4

4) H,SO4

4. Hanbonee cUIIbHBIM 3JIEKTPOIUTOM SIBJISIETCS PacTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoGHBI JUCCOUMUPOBATH IO TUITY KUCIOTHI JIEKTPOIUTHI



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

6. Peakius €t 10 KOHIIA B paCTBOPE MEXIY HOHAMU
1) Ba** u CI

2) Ba®* u NO3

3) Ba* u SO,

4) Ba®* u CH3sCOO

7. Hanbosee cimabbIM 3JCKTPOIUTOM sBjsieTcst (npuBeaeHbl Ki)
1) H,SO3 K,=1,6:10"

2) H,Si0; K,=2,2:10"

3)H,Se0;  K,=3,5-10"

4) H,TeO; K,=310"

8. Cokpai€HHOMY HOHHO-MOJIEKYJISIPHOMY YpaBHEHHUIO S+ Cu®*=CuS COOTBETCTBYET
MOJIEKYJISIPHOE YpaBHEHHE

1) 3H28+CU3(PO4)2 = 3CuS + 2H3PO,

2) H,S+Cu(CH3COO0), = CuS+ 2CH3;COOH

3) Na S+ Cu(NOs), = CuS+ 2H,0

4) 3H28+CU3(PO4)2 = 3CuS+ 2H3PO,

9. BBIpa)KeHI/Ie KOHCTAHTHI AUCCOoOIalI MOKHO 3ar1ucaTthb AJIdAd
1) HNO;
2) H,CO3
3) K,CO3

10. CreneHp 37eKTPOTUTHUECKON TUCCOIUAIIMN HE 3aBUCHUT OT
1) KOHLIEHTpaIK pacTBOpa

2) naBieHus

3) npupoIbI ANEKTPOIUTA

4) reMnepartypbl

HNounnoe npoussenenue Boabl. Boropoanbiii nokasareib
TecToBbIe 3a1aHNsA

1. JlakMyc B pacTBOp€ KUCIOTHI
1) xpacHsIii

2) cuHuit

3) duoneToBbIit

4) xenThIit

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

2) METHIIOpaHK

3) yHUBEpCaJIbHBII

4)) penondranenn



3. MeTtunopaH) B IPUCYTCTBUU KUCIOT UMEET OKPACKY
1) cuHrO10

2) KpacHy0

3) GecrBeTHYIO

4) opaHXeBYIO

4. YBeau4YeHUE B PACTBOPE KOHLEHTPALUH THIPOKCHUJI - HOHOB COOTBETCTBYET
1) ymenpmenuo pOH

2) ysenuuenuio [H']

3) ymensimenuto pH

4) ysenuuenuto pH

5. 3nagennro pH= 3 coorBercTByeT KOHIIeHTpamust noHOB [OH | Monb/n
1) -lg10°®

2)-3

3) 10

4) 10

6. DIEKTpOIUTUYECKAs AUCCOLUAINS BOJIbI IPUBOJIUT K 00pa3oBaHUIO HOHOB
1) H+ + O

2)2H"+ 07

3) H30++ OH

4)OH + 07

7. KoHneHTpaius HOHOB BOJIOPO/Ia B YHCTON BOJIC PaBHA... MOJIB/JI
1) 107
2)10°*
3) 10
4)10™

8. Konuentpariu rugpokcus nouoB 10 mous/m coorserctyer pH...
1)5

2)4

3) 10

4)7

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

2) 7

3)11

4)4

10. Konnentparus ruapokcui-uoHoB B 0,1M pactBope NaOH paBHa moub/i.
1) 10*
2) 10™
3)10%
4)10™

Kommiexkcoo0pa3oBaHue B BOJHBIX PACTBOPax

TecToBBIE 3a1aHUA



1. KoopauHanmoHHoe 4uciio Komiuiekcooopasosarens B coequaennu [Cr(NH3),Cly] paHo
1)4
2) 6
3)2
4)3

2. ATOMBI TaJIOTE€HOB BXOJAT B COCTaB KOMIUIEKCHBIX COSIMHEHH B POJIU
1) muranmos

2) BHemHeH chepbl

3) nuraHaoB U KOMIUIEKCOOOpa3oBaTesneil

4) nura"oB U BHEIIHEH chepbl

3. Crenenb okucaeHus KoMmiiekcooOpasosareis B coeaunennu Kz[Fe(CN)g] pasHa
1) +3
2) +2
3) +4
4) +6

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

5. CreneHp OKUCIIEHHs KOMIUIEKcooOpa3oBarens B coenuHennu [Pt(NHjz),Cl,] paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopiuHallMOHHOE YKCII0 ONpeeNsIeT

1) 4ucio cBs3ei KoMIIeKco0Opa3zoBaTes ¢ JIMTaH aMH
2) 4KCII0 TUTaHI0B

3) 4MCIIO LIEHTPAIBbHBIX aTOMOB

4) 3apsna BHyTpeHHEH cepsl

7. lleno4yHble METAILIBI BXOJAT B COCTaB KOMIUIEKCHBIX COEIMHEHUN B POJIH
1) nuranmoB

2) KoMIUIeKCcO0OpazoBaTene

3) nMuraHaoB U BHEUIHEH cdepsl

4) BHewHeH cdepsl

8. 3apsin BHyTpenHeit chepsol B coenunenun Ko[PtClg] pasen:
1) +2
2) +6
3)-3
4) -2

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

2) +2

3)0



4) +6

10. KoopauHaIMoOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessi He 3aBUCHT
1) OT mpUPOIBI KOMIUIEKCOOOpa3oBaTEs

2) 3apsiia KOMILIEKCOOOpa3oBaTest

3) TemriepaTypbl

4) naBaeHUs

Tema S. I'mapoJsu3 costeit
TecTOBBIC 3aJaHUA

1. M'maponu3zy noaBepraroTcs Cou
1) KCI

2) NaCN

3) CH3;COONa

4) NaNO3;

2. rHHpOHHSy HC IMOABCPIrar0TCA COJIN
1) NH4NO;

2) AICI;

3) BaCl,

4) Na,SO4

3. [lomHOMY THAPOIU3Y MOBEPTAKOTCS COJIU
1) Fex(CO3)3

2) Aly(SO4)3

3) FeCls

4) Al,S;

4. 3nauenue pH<7 umeroT BOJHBIE paCTBOPHI COJIEH
1) CI’(NOg)z

2) Na,CO3

3) CuSO4

4) BaCl,

5. 3nauenne pH>7 uMerOT BOJAHBIE PACTBOPHI COJNIEH
1) Ba(NOs);

2) Zn(NO3).

3) NaCH3;COO

4) K2S

6. YpaBHeHUE COs*+HOH === HCO; +OH orHOCHTCS K TUIPOJIN3Y COJH
1) Ca(HCOs3),

2) Al(CO3)3

3) K2CO3

4) KHCO3

7. OCHOBHBIE CONM 00pa3yrOTCs MPU THIPOTIU3E

1) MgCl;

2) AlLS3

3) K3PO4

4) CuSO4



8. JJakmyC OKpalImBaeTcsi B pO30BbIi IIBET B paCTBOPAX COJEH
1) Alx(SOq)3

2) Na,CO3

3) K2S

4) ZnCl,

9. Kwucinbie comu 00pa3yroTcs Ipu TUAPOTU3E
1) CuSO,

2) CaS

4) Na,S

10. denondranens npuodpeTaeT MATMHOBYIO OKPACcKy B pacTBOpax COJICH
1) AIC;

2) KNO,

3) Na,S

4) K,SiO;

KecTkocTh NPUPOIHBIX BOJ

TecToBbIC 3a1aHUA
1. Ilpomecc  NOCTENMEHHOTO  MPWIMBAHUSA  PACTBOpA-TUTPAaHTA K

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa30aBlieHUEM;

0) TUTPOBAHUEM;

B) CMEIICHUEM

T') SKBUBAJICHTOM THUTPAHTA.

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

0) KpUBOW TUTPOBAHMUS;

B) JIMHUEW HEUTPAIBHOCTH;

I') TOYKOM 3KBUBAJIEHTHOCTH.

7. TuTp pacTBOpa pacCUYUTHIBAIOT MO opMyIie:

T(pactBopa)-1000 .
M. (BemecTBa)

a) C=

6) T= M(pacTB.BelecTBa) |

V(pactBopa)

M(pacTB.BEIIECTBA
B) o= (p it ).

m(pactBopa)
10. PacTBOp, MpUrOTOBJIEHHBIM IO TOYHOW HaBeCKe WIM M3 (PukcaHania,
Ha3bIBACTCSA



a) CTaHAApTHBIM;

0) cTaHIapTU3UPOBAHHBIM;
B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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

100 mMn mpupomHod Bonbl monuio B cpeannem 17,6 ma 0,05 v pacTtBOp
KOMITJIEKCOHA

a) 1,76 MOJIB3KB/,Z[M3;

0) 17,6 MMOJ’ILI)KB/I[MS;

B) 8,80 MOJIEOKB/IIM

r) 8,80 MMOIBIKB/IM".

12. O011y10 &KECTKOCTh BOABI OMPEALISAIOT METOJIOM. .....
a) XeJIaTOMETPUU;

0) aluaUMEeTPpHUH;

B) KOMILUIEKCOHOMETPHU;

') apreHTOMETPUH.

13. KapOoHaTHast )keCTKOCTb BOJIbI, HAa TUTpoBaHue 100 M1 KoTOpoit
uspacxomosano 8,5 mu 0,1 H pactBopa HCI, paBHa

a) 0,85 MOJ'ILBKB/I[M3;

0) 0,85 MMOJIBIKB/ M

B) 8,50 MOJIBOKB/IIM

r) 8,50 MMOJIBIKB/ M.

16. Kakumu nonamu 00ycJIOBJIEHA MOCTOSIHHAS )KECTKOCTh BOJIBI?
a) CI', SO,%;

6) CO3>, HCO;’;

B) NO3.

17. Kakas keCTKOCTb BOJbI YCTpaHsETCsl KUIISTYEHUEM B TeueHue 1 yaca mpu
aTMOC(EpPHOM JaBJICHUU?
a) MocTosiHHAas; 0) 00111asi; B) BpeMeHHasl.

18. K kakoMy Kjaccy OTHOCHUTCSI BOJIa, €CJIM €€ Oo0Ias *KEeCTKOCTh paBHa 5
MMOJIb-JKB/1?

a) MArKas;

0) TOBOJILHO KECTKas,;



B) CpPEIHEN KECTKOCTH;
T') )KECTKasl.

20. Yepe3 kakve COENMHEHMS YCTPAHSIOTCA THIPOKApOOHATHI KaJIbLUS M
MarHusi?

a) CaCOj3, MgCOQOg;

0) CaCOg3, Mg(OH),;

B) Ca(OH),.

21. Kakoii u3 peareHTHbIX METONOB MPUMEHSIOT [Jis YCTPAHEHUs
KapOOHATHOM KECTKOCTH M OJTHOBPEMEHHO /I YMEHbBIIICHUS EIOYHOCTH?
a) kursiueHue; 0) n3BecTkoBanue; B) BBegeHne NaOH.

Tema 6. IlucnepcHnlie cucremsbl. KosuiouaHoe cocTtosinue BemecTs
TecToBBIC 3a1aHUA

1. Cuctemsl, B KOTOPBIX OJIHO BEILIECTBO B BUJIE MEJIKUX YaCTUIL] PACIIPEIEIICHO B CPEAC
JIpyroro BEUIECTBA Ha3bIBAIOTCH ... .

2. COBOKYIMHOCTb MEJIKMX YACTHUI[ COCTABJISIET TUCIIEPCHYIO ... .

3. BemiecTBo, B KOTOPOM pacrpeeeHbl MEIKHE YaCTUIIbl, HA3bIBAIOT AUCIIEPCUOHHOM ... .

4. OMynbcus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENIBHBIN pacTBOP

5. A3po30Iib, 3TO ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOHUTENIBHBIN PacTBOP

6. Cycrniensus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTENIBHBIN PacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOMUTENIbHBIA PACTBOP

8. Cucrema, oOpa3oBaHHas Ta30BOM JUCIIEPCHOM Cpeoi M KHUIKOH aucrepcHoi (azoil —
3TO ... .



— a’p0o30I1h

— OMYJIbCHUS

— CyCHEH3Us

— Telb

9. Cucrema, obpazoBaHHas JKUJKON ITUCIIEPCHON CPEION W KUAKOW JUcCTIepcHON (a3oi —
370 ... .

— a’p0o30I1b

— IMYJIbCHUS

— CyCIICH3US

— Telb

10. Ocoboe cTyaHe00pa3HOe KOJUIOMIHOE COCTOSTHIE CUCTEMBI — ATO ... .

— a’p0o30JIb

— OMYJIbCHUS

— CyCIICH3US

— Telb

11. CBoiicTBa KOJUIOMIHBIX PACTBOPOB, XapaKTEPU3YIOIIEeCs] OCCIOPSIIOYHBIM Xa0THUHBIM
JIBM)KEHUEM KOJUTOUTHO-IUCIICPCHBIX YacTHUI[ — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— muddysns

— celMMEHTAaNus

— KOaryJisius

12. CBoicTBa KOJUIOWIHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECsS CaMOIPOU3BOJILHBIM

MPUPOJHBIM CMEIINBAHUEM PACTBOPOB — 3TO ... .

— OpOYHOBCKOE JIBIDKEHUE

— mddy3us

— celMMeHTalus

— KOaryJisius

13. CpoiicTBa KOJUIOMIHBIX PAcTBOPOB, XapaKTEPHU3YIOIIEECS OCEJaHHEM JHCIIEPCHBIX

YaCTHI] MOJT ACHCTBUEM IPaBUTAIIMOHHOTO TIOJIS — 3TO ... .

— OpOYHOBCKOE JIBIKECHHE

— mddy3us

— celMMeHTalus

— KOaryJisius

14. 3o01p nonuaa cepedpa ¢ MOJOKHUTEIHHO 3apsHKEHHBIMU TpaHyJIaMH B BOJHOHM cpere
KOHJICHCAIIHOHHBIM METOJIOM, B OCHOBE KOTOPOTO JISKUT peakiusi 0OMEeHa, MOKHO MPUTOTOBUTb,
ecJii B U30BITKE pacTBOP

— K3S0O4

— Agl

- KI

— AgNO;

15. CpoiicTBa KOJUIOUAHBIX PACTBOPOB, XapaKTEPU3YIOIIEECs pa3pyIIeHUEM KOJUIOMIHBIX
YacTHIl — 3TO ... .

— OpOYHOBCKOE JIBH)KCHHE

— mudysus

— CeIMMEHTAUs

— KOaryJisius



Tema Ne6 XuMmust BSZKYIIMX CTPOUTEJIBHBIX MATEPHAJIOB

Bapuant
1.

I{eMeHTHBIN KIIMHKEP COACPIKUT

1 Ej oKCuA Kanbums

2 [ okcua anomutms

3 O okcua yrnepoaa (1V)
4 [ okcua kpemeHust

2.

Ykaxure COACPIKAaHNUEC OKCHUIOB 3JICMCHTOB B ICMCHETC

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

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

YCKOpI/ITeJ'IB CXBaTbIBaHH:A XXUAKOI'O CTCKIIA

TeTpadTOpoCMANKAT HaTpUA
3TUNEeHAMaMUHTETpaaueTaT HaTpusa
CUAMKaT HaTpusa

O00®

rmapocununkKaT Kanbunsa

4.

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

COJTIHOWN KUCNOTbI
KoMmnnekcoHa III
XpOMOreHa 4YepHoro

O00®

deHondTanemHa

5.
I{eMEHTHBIN KIIMHKEDP COAEPIKUAT

6enut
anuTt
uenuT

antomodepput

ORRRE

STPUHIUT

6.
H3BecTh ITyHIOHKA B KAYCCTBEC BSXKYIICTO COACPIKUT

OoKCuA Kanbuus
oKCnAa MarHusa
rmapokcua Kanbumsa
OKCuna antoMnUHUA

OC0O®O0O0

OKCKA KpeMHUA



K 3aMCAJIUTEIISAM CPOKOB CXBATBIBaAHUA LIEMCHTHEIX PACTBOPOB OTHOCATCA BEIICCTBA B PAAY

O xnopua HaTpus,cynbdaTt HaTpus, WaBeneBas KUCN0Ta, CynbdaTt antoMmHUsS

[Ey

2 (® waseneas kucnota, caxaposa, MOYeBMHa, 6OpHas KUCIOTa
QO caxaposa, cynbdat HaTpus, X10pPUA HATpUsi, MOYEBUHA

w

8.

PaCTBOpH SJICKTPOJUTOB CYIIECTBEHHO YBCINYNBAIOT CKOPOCTH TBEPACHUA IEMCHTHBIX
PacTBOPOB U CHUIXAKOT BPECMs UX CXBATbIBAHUS. K takum B€IICCTBAM OTHOCATCA

[y

QO xnopua HaTpusi, kap6oHaT Kanwus, cynbdat anoMUHKsS, 6opHas KUCI0Ta
(O wMouesuHa, WaBenesas KUCNOTa, HUTPAT aMOMUHUS, XJIOPUZ HATPUS

N

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

9.
YKa)KI/ITC, KaKHe BEUICCTBA OTHOCATCA K BO3AYIIHBIM BSIKYIIUM:

rmnc
nopTnaHALEMEHT
KOMOBas U3BECTb

RROR

KMCJ'IOTOYI'IOprIVI LEMEHT

10.
Ykaxure COCAMHCHU A, KOTOPBIC MPUMCHAIOTCA, KaK YCKOPHUTECIIW TBEPACHUA I'UIICA:

a

XXMBOTHbIN KNewn
cynbdaT HaTpus

©
™ cynbdat aMmoHus
O

A W N =

rMApoOKCUA Kanbums

11.
yKa)KI/ITe, KaKO€ BCHICCTBO OTHOCUTCA K THAPABINYCCKUM BAKYIIHUM!

1 O M3BECTb

2 O MarHesuanbHbI LeMeHT
3 @ rMNHO3EMUCTbIN LeMeHT
4 O pacTBOpPUMOE CTEKSI0
12.

Kakoii noH BbI3bIBaeT KOPpO3UI0 OETOHA MOJ] Ha3BaHUE "IIeMeHTHas Oaruia"?

1 O mMarHmsa (2+)

2 @ cynbdaT-moH
3 O KapboHaT-noH
4 O XN0pUA-NoH

13.

Kakyto peakiuio nuMmeeT pacTBOp MNOpTIaHAILEMEeHTa?

1 O KUCNY0

2 @ LET0YHYI0

3 O HENTpanbHYHO
4 O cnabo-kuncnyto



14.
DCTPUX-TUIIC COJIEPKUT B COCTaBE CyIb(haT KaabIHs U ...

1 O Boay

2 @ oKcma Kanbuuns

3 O nyuuonaHosble fo6aBKM
4 O cynbdaT MarHus

15.

TBepz[eHne MHUHCPAJIBHBIX BAIIYIIHUX OMMUCAHO B TCOPHUU

@ barikoBa
O Wynbue-fapau
O TuHpansa
QO boitns-Mapuora

Tema 7 OkuCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
TecToBbIe 3a1aHUA

A W N =

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

2) Cr03

3) CrOs

4) H,CrO,4

2. CrerneHb OKUCIIEHUS a30Ta YBEIMUMUBAETCS B Py
1) NH4CI, N2, NO,

2) KNO,, NO, NHj;

3) NO, NH3;, HNO3

4) NO,, NH3, NO

3. DnieMeHT S MPOSBISET TOJBKO BOCCTAHOBHUTEIIbHBIE CBOMCTBA B COSAMHEHUH
1) H,SO3

2) H,S

3) SO3

4) Na,SO3

4. OnemenT Cr mpOSBISIET TOJIBKO BOCCTAHOBUTEIHHBIE CBOMCTBA B COCIMHEHUH
1) K,Cr,07

2) Cr

3) Cr,03

4) NaCrO;

5. B xucnoii cpene nepmanranar kamms (KMnQ,4) BoccTaHaBIMBACTCS 10 COSTHHCHUS,
COJZIepXKallero aToM MapraHia B CTENIEHU OKUCIEHUS
1)+6 2)+2 3)+4  4)+3

6. CTeneHp OKUCIIEHUS CEPBI paBHA +4 B COEIMHEHUH
1) H,S

2) Na,SO;

3) K2S04

4) SO;



7. MuHMManbHas CTETIEHb OKUCIIEHUS PaBHAsl —2 XapaKTepHa JUIs
1) a3ora 2) xene3a
3) cepnl 4) xnopa

8. ATOM Maprainyga HposBIIACT TOJIBKO OKHUCIUTCIIBHBIC CBOICTBA B COCANHCHUN
1) Mn

2) KMnO4

3) MnO;

4) KoMnOy

9. MakcumanibHasl CTENIEHb OKHMCIICHUST paBHasi +5 XapakTepHa JijIsl aTOMOB
1) kpemHHS

2) a3ota

3) cepsl

4) ¢Topa

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

Tema Ne 8 XuMuueckre HCTOUHUKH YJIEKTPUIECKOT0 TOKA
TecToBbIC 3a1aHNA

1.B KakoM M3 yKasaHHbIX rasbBaHNYECKMNX 31IEMEHTOB NPOTEKAET nNpouecc okucnenms kagmus ¢ 0 go +2
@ KaamueBo - CBUHLOBOM

(A

2 O KaamueBo - XpOMOBOM
3 O KaamueBo - LMHKOBOM
4 O KaamueBo - MarHMeBsoMm

2
B KakOM M3 yKasaHHbIX rasibBaHWYECKUX 3/1IEMEHTOB MAET NEKTPOAHbIN NPoLecc BOCCTaHOBNEHUS antoMnHusa ¢ +3 o 0

1 O ANOMUHNEBO-MEAHbIN

2 @ ANOMUHNEBO-MarHMeBbIn
3 O ANIOMUHNEBO-LMHKOBbIN
4 O ANIOMUHNEBO-XeENe3HbIN
3.

[0 OTHOLWEHMIO, K KAKOMY M3 YKa3aHHbIX 3/1EKTPOAOB XPOM SiBASETCS KaToAoM

1 [:_/1 nNTNn
2 Ej LUMHK
3 [:] 0N10BO
4 [:] xeneso
4.

Ha BE€JIMYUHY SNTIEKTPOAHOIO NOTEHUMaNa MeTanla BIUAIOT!

BEMNYNMHA NOBEPXHOCTU METaNla
KOHLUEHTpaunMa MOHOB MeTasia

npupoaa 3/1eKTpoaa

RRERO

TeMmneparypa

5.
DNIeKTPOAHbIN MOTEHUMAN UMHKa, onyleHHoro B 0,01 M pacTBop ero Conv BbIYUCISIETCA MO YPaBHEHUIO:



1 O KnaneipoHa-MeHaeneeBa
2 O AppeHunyca

3 @ HepHcTa

4 QO BauT-Todda

6.

B kauecTBe 3/1eKTPOAOB B BOAHbIX pacTBOPax Hesfb3s UCMOoNb30BaTb MeTansbl:

30/10TO
Menb
HaTpui

RROO

6apui

7

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

1 Q 1,00

2 ® 1,10

3 O 1,58

4 O -2,35

8.

Mo OTHOLWEHUNIO, K KAKOMY M3 3NEKTPOAOB C YKasaHHbIMW CTaHAapTHbIMU NOTEHLUMANaMun Xeneso siBAseTcs
OKUCNUTENEM, eC/IM CTaHAapPTHbIM 3NeKTPoAHbIA noTeHuman Fe|Fe2+ = - 0.44B ?
1 O -0278B

2 O +0.348B

3 ® -0.768B

4 O -0.408B

9.

[0 OTHOLWEHUIO, K KAKOMY M3 METasI/IOB, C YKa3aHHbIMW CTaHAAPTHBIMU MOTEHUManaMn antoMUHUIA SBSeTCS
OKUCNTUTENEM, €C/TN CTaHAAPTHbIN 3/1EKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

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

B KakmMX U3 yKasaHHbIX CXEM rafibBaHUYEeCKMX N1EMEHTOB CBUHEL, AB/ISIETCA aHOAOM, €CNM CTaHAAPTHbLIN 3NeKTPOAHbIN
noteHuuan Pb|Pb2+ = - 0,127 B?

1 D HukeneBo - CBUHLIOBbIN
2 [ csuHuoBO - cepebpsiHbIl
3 D CBWHLIOBO - O/TOBSAAHHbIN
4 @ CeuHuoBO - PTYTHbI
11.

Kakune aBa anekTpoaa, onyueHHble B 0, 01 M pacTtBopbl UX cosnen 06pa3ytoT rasibBaHUYeCKNiA 3/IEMEHT C HanbonbLWNM
3HayeHunem DC?

@ MarHuin, cepebpo
O MapraHeu, 010BO
O CBUHeL, cepebpo
QO Hvkens, Meab

A W N



AKTUBHOCTb MeTaslNIoB YMEHbLUAETCH B psay

1 O Keneso, UMHK, CBUHEL, KaaMui
2 O Xeneso, UMHK, KaaMWUiA, CBUHeL,
3 @ LIMHK, Xene30, KagMuUn, CBUHeL,
4 O LMHK, )Xene3o, CBUHeL, KaagMui
13.

Y Kakoro ranbBaHWYeCcKOro anieMeHTa byaet Hambonblas DC, ecnu anekTpoabl onyleHbl B 1 M pactsopsbl B D

1 O MapraHueBso - LMHKOBOM
2 O HWKeNeBo - MarHMeBoM
3 O MeaHO - MarHMeBOM

4 @ MarHueBo - cepebpsaHoOM
14,

C KaKuM M3 yKasaHHbIX PacTBOpoB 6yAeT pearnpoBaTb MarHuii:

1 @ HUTpaT pTyTH

2 O Xnopua HaTpus

3 O cynbdaT Kanus

4 O CynbUT Kanbumsa
15.

Mo OTHOLWEHUIO, K KaKOMy M3 MeTaIoB C YKa3aHHbIMU HUXe CTaHAapTHbIMU NoTeHunanammn cepebpo sBnseTcs
BOCCTaHOBUTE/IEM, €CNIM CTaHAAPTHbIN 3N1eKTpoaHbIn noTeHuman Ag|Ag+ = + 0.80 B?

O +0.238B
® +1.708B

QO -2378B

O +0348B

A W N =

16

Mo OTHOWEHMIO, K KAKOMY M3 METasI/I0B C YKa3aHHbIMU HUXE CTaHAApPTHbIMU MOTEHUManaMmn HUKENb SBAseTCs
OKUCNIUTENEM, €CNTN CTaHAAPTHbLIN anekTpoaHbli noteHuman Ni|Ni2+ = - 0.25 B?

O +0.228B
O +1.708B

® -2378B

O +o0.s88B

A W N R

Tembl 8 Koppo3us merasiio
TecToBBIE 3aJaHUA

Bapuanr

1. B pacTBOp 3JI€KTpOINTA, COAECPIKAIIETO PACTBOPEHHBIA KUCIOPO/I, OMYCTHIIN IIHHKOBYIO
IUTACTUHKY M IIMHKOBYIO TJIACTUHKY, YACTUYHO MOKPBITYIO Me/iblo. B kakoMm citydae mporecc
KOPPO3HUH IIMHKA ITPOUCXOANT MHTeHCcUBHee? JlaiiTe cxeMy mporecca.

a) UHTEHCUBHEE KOPPOAUPYET LIMHKOBAsI IIJIACTUHKA;

0) MHTEHCUBHEE KOPPOJAUPYET IIMHKOBAs MJIACTMHKA, YACTUYHO MOKPHITAsi MEJIBIO;

B) KOPpO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaXuTe MeTajll, UCIOJIb3YEMBIN IPU MPOTEKTOPHOM 3alUTE KEJIE3HBIX U3AEIUI OT

koppo3uu. [Tlouemy?
a) Ag 6) Co B) Sn r) Mg.



3aganus 11 CaMOCTOATEILHOM PadoThI

(BapuaHTBI)

CamocrositesbHast padora Ne 1
3amanue 1. 3anoxHUTE MPOIMTYCKU B TAOIHIIE

Ne | Bemecero | Momsipuast | Macca, | KonnuectBo | O6bem raza | Yucio KonnuecTtBo
Macca, m, r BEIIIECTBA, npu MOJIEKYJI, | MOJIb
M, Mo7b N, MoJb HOpMabHbIX | N JKBHBa-
yIIOBHSIX, V, JICHTOB, Ny
hi§
1 | H3PO,4 3

3aganue 2. lMcxons u3 MONOXKEHHUS XJIOpa B MepHoauYecKkoi cucreme snementoB JI.U.
MenneneeBa, JnaiWTe €ro TMOJHYIO XapakTepuctuky. Onpenenure BO3MOXKHBIE CTEICHH
OKHCJICHUS U COCTaBbTe ()OPMYIIbI BOJOPOIHBIX U KUCIOPOTHBIX COSIMHEHUIA.

3aganue 3. Pacnosioxxure 351eMEHTHI B OPSJIKE BO3pacTaHus ekTpoorpuniareabHoctu: N, B,
F, As, I. OtBeT MOTHBHpYIiTE.

3aganue 4. CocraBbTe (GOPMYJBI OKCHIOB M THAPOKCHIOB 3JIEMEHTOB TPETHETO IEPHOIA,
OTBEUAIOILIUX UX BBICHICH cTereHu okucieHus. Kak n3MeHsiercs KMCIOTHO-OCHOBHOM XapakTep
ATUX COCTUHEHUN?

3aganue 5. Hanumwure osnekTpoHHBbIE (OpPMYJIBl aTOMOB SJIEMEHTOB LIMHKA M XJopa U
COOTBETCTBYIOMMX HOHOB: Zn°" u CI~.

3aganue 6. OnpenenuTe TUM XUMUYECKOM CBSI3U B MOJIEKYJIaX M YKaXUTE UX T€OMETPUUECKUE
dopmer: H,0O, NHs.

CamocrosiTesibHast padora Ne 2
1. Beruucnurte MOJISPHYIO U MOJIIPHYIO KOHIIEHTpaluio skBuBanieHTa 20 %-Horo pacTBopa
XJIOpHUa KaJdbIus MI0THOCTHIO 1,178 r/em’.
2. CocTaBbTe YpaBHEHHE THAPOIIU3a COJNIEH B MOJIEKYISIPHOU U MOJIEKYJISIPHO-UOHHON (hopmax:
MgCl;,, NasPO,, Fe(CH3COO),. Ykaxxute peakiuio Cpeibl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruponus comnu oprodocdara HaTpus?
3. Hanmummre ypaBHEHUS AUCCOIUAIIH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) TUAPOCYIb(aTa IUHKA.
4. CocTaBbTe MOJICKYJIIPHBIC U HOHHBIC YPAaBHEHUS PEAKITHI:
CaCO; + HCl —; Pb(NOs3), + HCI — .
Kyna cMecTuThCst paBHOBECHE MPU YBETUUCHUH JTABICHUS?
5. Paccunraiite koHIenTpanmo nonos [H'] u pH cpenel, ecnm [OH']=10'3 MOJIB/JI.
6. HanumuTe BhIpakeHe KOHCTAHTBI PABHOBECHUS JUISl CIEMYIOIEH PEeaKIMH:

2H20(r.) + 2Cl2(r.) -— 4HCl(r.) + 02(r.)




CamocrositeqbHasi padora Ne 3

3ananue 1. Kakue oTinuuuTeNbHbIE OCOOCHHOCTH XapaKTEPHU3YIOT KOJUIOUJIHOE COCTOSIHHE

CHUCTEMBI?

Hanumure  crpykrypHyto — Qopmyny  mumemisl  30as8  rugpokcupa  oxenesa(lll),

crabmwmsupoBanHoro xmopuaom skene3a(lll). Kakoit 3apsm uMEOT KOJUIOWIHBIE YaCTHIIBI

(rpanyibl) 1aHHOTO 3071517

3ananue 2. Jlaiite ompenerneHue mporecca Koaryiasaiuu. Kakum 3apsaoM A0KHBI 00J1a1aTh

MOHBI, BBI3BIBAIOIIME KOATYJISIHIO BhIIepuBecHHOT0 305151 Fe(OH)s u mouemy?

3. C nomol1p0 MeTo/1a 3JIEKTPOHHOT0 OanaHca paccTaBbTe KO3 (PUIIMEHTHI B ypaBHEHUU

pEaKIMH U YKOKUTE OKUCIUTENb U MPOLIECC, B KOTOPOM OH YYacCTBYET, BOCCTAHOBUTEIb U

MPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H,SO,4 — CuSO,4 + SO, + H,O

3ananue 4. BoruncnuTe 37M€KTPOJHBIN MOTEHIMA, BO3HUKAIOIIUMN IPU MOTPYKEHUU IUHKA B

pPacTBOP €ro COJU C KOHIEHTpAIMEH KaTHOHOB Zn** 0,001 Momnb/1.

3aganue 5. CocTaBbTe CXEMbI FAIbBAHHUECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIIHE

peaKkIuu:
a) 2Al + 6H"—3H, + 2A1* 0) Mn + 2AgNO3;—Mn(NO3), + 2Ag.

3ananue 6. Hanumure ypaBHEHUSI XUMHUYECKUX MPOILECCOB, TPOUCXOAAIINX MPHU AJIEKTPOIU3E

BOJHOTO pacTBopa (hocdarta HATPUS C HHEPTHBIM aHOIOM.

3aganue 7. CocTaBbTE CXEMY T'aJIbBAaHUYECKOTO AJIEMEHTA, COCTOSIIET0 U3 METHOTO U CBHHIIO-
BOT'0 3JIEKTPOIOB, MOTPYKEHHBIX B PACTBOPHI CBOMX coJjieil. [IpuBeauTe 3JIeKTpOHHBIE YPABHEHUS
ANEKTPOJHBIX MPOLIECCOB, MPOUCXOAIINX HA aHO/E U KaTOJIe.

3ananue 8. XKenesHoe wuzaenue MOKpHITO Kaamuem. Kakoe 3TO MOKPHITHE — aHOJHOE WU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOA KaaMHUS?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPAIHHOU 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 OKCUIOB M THIPOKCUIOB AJIEMEHTOB BTOPOTO IMEPHOJA,
OTBEYAIOIIMX KX BBICHIEN cTeneHu OKucieHus. Kak H3MeHseTcsl KUCIOTHO-
OCHOBHOM XapaKTep 3TUX COCTAUHEHU?

3. Jlaitte  ompegeneHue  dIEKTpooTpuuarenbHocTd. Kak — uU3MeHsieTcs
ANEKTPOOTPULIATENBHOCTh P-3JieMeHTOB B VII-A moarpynne? Kak nzMensieTcss ux
OKHUCJIUTENIbHASI AKTUBHOCTh U TIOYEMY ?

4. Hamummre snektpoHHble (opmyiasl atoMoB ZN u Cl U COOTBETCTBYHOIIUX
woHoB: Zn>*, CI~

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




1. Beruuciaure maccy BaCly2H,0, HeoOxomumyro st mpurotoBieHuss 500 r
pacTtBopa ¢ MaccoBoii goieii BaCl, 5 %.

2. Borumcnure o6beM pacTBopa THapokcuaa Hatpus p = l4lr/em® (38 %),
HEOOXOAUMBIN JJI1 MPUTOTOBJICHUS 2 KI' MOIOIIIETO PacTBOpa C MAacCOBOW A0JeH
NaOH 10 %.

3. Beruucnure maccy K,COj3, HeoOxomumyto s purotosienus 100 ma 0,1M
pacTBopa.

4. JIns mpuroToBICHHs aHTU(PHU3a K 51 BOJABI MPUOABWIN 2 JI STUJIOBOTO CIIMPTA
C,HsOH p = 0,8r/cm’. Beranciure TEeMIIepaTypy 3aMep3aHus aHTHUpHU3a.

CamocrositenbHasi padota 4 «PacTBOpBI DJIEKTPOJIUTOB)»
Bapuant Nel

1. Hanummre ypaBHEHUS AUCCOLMALIMU CIAEAYIOMUX AMEKTpoauToB: a) H3PO,; 0)
NH4OH; B) CaCly; r) (CaOH),SO,; 1) Ca(HCO3),.
2. Jlonuinrrte ypaBHEHHS peaKklil, COCTaBbTE K HUM MOHHBIE YPABHEHUS:

a) CaCOz+ HCl— 0) CaCl, + NazPO,—
3. K pactBOpy yKCYCHOHN KHUCIOTBI TPUOABWIIM alleTaT HAaTpus. B Kakyio cTOpoHy
CMECTHUTCS] PABHOBECHE JTHCCOLMALMN YKCYCHOM KUCIOTHI?
4. BblUMCIINTE PABHOBECHYIO KOHIEHTpanuio noHoB H' B pacTBOpe yKcycHOM
KHCJIOTHI ¢ KoHIleHTpatued 0,1 Moib/11 (cTenenb qucconuaruu pasaa 0,13).

CamocrosiTesbHas padoTra Ne 5 «OCHOBBI 2J1EKTPOXUMHU KN
Bapuant Ne 1

1. Beruncinute 3M€KTpOJHBIA NOTEHIIMAN, BOSHUKAIOIIMI MIPU MOTPYKEHUU ITUHKA
N 2
B PacTBOP €ro COJM ¢ KOHIEeHTpanueil katnonos Zn~" 0,001mouns/.

2. CocraBbTe CXEMBlI TaJIbBAHMYCCKUX DJJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CIICAYIONINE PEAKIIUH:

a) 2Al + 6H*—3H, +2AI**
6) Mn + 2A9N03—)M1’1(N03)2 + 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 (NO3), + 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 Kypcy:

Ne n/n| HaumeHoBaHue TeMbl pedepara

1 I/ICTOpI/ISI OTKPBITHUA OCHOBHBIX 3aKOHOB XMMMUH.
2 Benukue YUYCHBIC XUMUKHU
3 HOpMI)I 9KOJIOTHYECKOM 0E30IaCHOCTH I10 BCIICCTBAM IICPBOT0O KiIacCa OITaCHOCTH JJId

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MAaTCPHAJIbI

Kopposus 6eToHoB, criocoObI 3alIUTHI

CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

ITenoOeToOHBI — MaTepHabl OYIYIIETO

4
5
6 Koppo3ust MeTaJIsIOKOHCTpYKIIMH
;
8
9

Hosrie MaTCpHraibl B CTPOUTCIIBLCTBE HA OCHOBE ITOJMMEPOB

10 | Dxonormueckas 6€30MaCHOCTh METAJUIONIIACTUKOBBIX KOHCTPYKITHIA

11 HpI/IMCHCHHe CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble 1 MarHe3naJIbHBIE BKYIIUE

13 MeToapl XUMHUYECKOTO aHaIn3a CTPOUTCJIbHBIX MATCPUAJTIOB

14 Kosuton il B CTpOUTENBCTBE U IPUPOJIE.

15 CTpOUTEIHCTBO U IKOJIOTUYECKUE MPOOIEMBI

16 KpCMHHﬁOPFaHquCKHC COCAMHCHUA B CTPOUTCIILCTBEC

17 | KaranuzaTopsl 1 HHTUOUTOPBI TBEPIEHUS NOPTIAHIIIEMEHTA

18 Jlaku u KpaCKHU — pasHOBUAHOCTU JUCIICPCHBIX CUCTCM

19 | CrimaBBI Ha OCHOBE JKeJie3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHEHUs] KPEMHUS B CTPOUTEIIHCTBE.

21 | Buasl KOppO3MOHHO-CTOWKMX OETOHOB

22 | CoBpeMeHHbIE OJMMEPHbIE MaTEPHAIIbl B CTPOUTENHCTBE




Ne ni/n1| HanmeHoBaHue TeMsl pedepara

23 | AuTHTIUpEHBI B 00JIACTH WX TIPUMECHEHUS

24 | KoMnayHapl B CTPOUTEIBCTBE

25 | BogosMynbCcrHOHHBIC (JIATEKCHBIC) KPACKH

26 | MeTayuibl ¥ CTPOUTEIbHBIE MAaTepUAIIbl HA X OCHOBE

27 JKecTKocTh BOJIBI M CIIOCOOBI €€ YMSTUYCHHSI, 00ECCOIMBAHUS

Bonpocsl W 3aiaHMsi AJ8 TPOBeJeHHMS] TNPOMEKYTOYHOI0 KOHTPOJISI
(3Kk3amMeHa)

Komnemenyus:  CnocoOHOCTBIO — pemiath  3agaud  MpodecCHOHATBbHOM
JeSITETHOCTH Ha OCHOBE HCIIOJB30BaHMS TEOPETHUYECKUX U MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKUX HAYK, a TAK)KE MAaTEMaTHYECKOTO arrapara
(omnk-1).

Bonpocuwl k axzameny:

1. OG6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DHEPreTUKa IIPOLECCa
pactBopeHHs. PacTBOpuMOCTh BeliecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT MPUPOABI U CBOWCTB
pacTBOpUTEIIS U PACTBOPEHHOT'O BEIIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITUA. HpI/IBeILI/ITe KOHKPCTHBIC NPUMECPLI U O6T)$ICHI/ITC
IIPUYNY BOZHMKHOBEHHUS KOPPO3UU IIPH HAPYIICHUH LEIOCTHOCTH MOKPBITUH.

3aoanue npakmuueckoe

Koppo3us xpomMupoBaHHOro jkene3a IMpH HApyIIEHUH IEJIOCTHOCTU MOKPHITHS B
c1a0o1EeT0YHON U KUCIION cpeaax.

BOﬂpOCbl K 9K3aAMEHY .

1.Crenenp »reKTpONUTHUECKON auccoruanuu. DakTophl, BIUSAIONINE Ha BEIHUYUHY
cTeneHu aucconnanuu. CUibHbBIE U cIabble TEKTPOIUTHIL.

2.00m1as XxapakTepuCcTHKa METAJLIOB, WX (DH3MYECKHE CBOWCTBA. 3aBUCHMOCTH CBOKCTB
METAJJIOB OT MX INOJIOKEHHMs B nepuoauueckor cucreme [[. WM. MenzaeneeBa BHyrpeHHee
CTPOEHUE METAILUIOB. XUMUYECKUE CBOWCTBA METAJLIIOB.

3aoanue npakmuueckoe
Koppo3sus nyxeHoro xeinesa B pa3IMUHbIX Cpeaax.

Bonpocwt k oxzameny:

1.OcHOBHBIC TIOHATHS XUMHH: aTOM, MOJICKYJIa, XUMUICCKUH DIIEMEHT, MOJIb, MOJISIpHAs
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Buasl Koppo3uu MeTamioB.MeToipl 3aIllUThl METaNIOB OT JIEKTPOXUMHUYECKOU
KOPpO3UH.

3aoanue npakmuueckoe

Onummure XUMUYECKHE CBOMCTBA OKCHAA Kalblusg U okcuaa cepbl (VI).

Bonpocwt k oxzameny:

1. Xumuueckoe paBHOBecHE, (PU3NUECKHUI CMBICII KOHCTAaHTBI paBHOBECHs, MpUHIMM Jle
[Tarense

2. JIérkue KOHCTPYKLMOHHbIE MeTayuibl. bepuiumii, marauii, amomunuii. duznyeckue u
XMMHYECKHE CBOICTBA, UX COEIMHEHMS, CIUIABbI, UCIOJIb30BAHUE B TEXHUKE. AMQPOTEPHOCTbH
OKCHJIOB U TUJPOKCHUIOB OCPUITUS U aTFOMUHUS.



3aoanue npakmuueckoe

Hanwuiure ypaBHEHHs peakiiii, C MOMOIIBIO KOTOPBIX MOXKHO OCYIECTBUTD CIICIYIOIIHE
npespamienus:  Fe(OH);—Fe(OH),Cl-FeOHCl,—FeClz—Fey(SO4)s.

Bonpocwt k oxzameny:

1. Kiaccel HEOpraHM4eCKMX COEIMHEHMH; OKCHIbl OCHOBHBIE, KHUCIOTHBIE MU
amdoTepHbie. XUMHYECKU CBOMCTBA.

2. Tsxénple KOHCTpYKUMOHHBIE MeTawbl, d-smementsl [-VIII moxarpymm. Xwumus
JJIEMEHTOB CEMEMCTBA XKeJe3a, UX CILIABbl U UX XUMHUYECKHE COCINHEHUS.

3aoanue npaxmuyeckoe

Koppo3uss XpOMHpOBAaHHOIO 3Kejle3a IPH HApYLICHUH LEJIOCTHOCTU IIOKPHITUS B
pa3IM4YHBIX Cpelax.

BOI’lpOCbl K 9K3aMeHY.

1. KoHLeHTpanus pacTBOPOB, CIIOCOOLI €€ BHIPAKEHHS.

2. 3KBI/IBaﬂeHT, KOJIMYCCTBO BCHICCTBA 3KBUBAJICHTA, MOJIApHAsA MacCa 3KBHUBAJICHTOB.
3aK0H DKBHUBAJICHTOB.

3aoanue npakmuueckoe

3anumure KOHCTAHTY XUMUYCCKOT'O PaBHOBCCHU peaKHHﬁ:

Fezog(K) + 3CO(F)—>2F6(K) + 3C02(r); Nz(r) + 3H2(r)—>2NH3(F).

Bonpocul k oxzameny:

1. Metoas! onpeaeneHust BOJAOPOAHOIO TOKA3aTENs.

2. Boz[a B IIpUPOAL, Pons BOJABI TPH 3aTBOPCHUN THAPABINYCCKUX BSKYIIUX BCHICCTB.
Tpe60BaHI/I$I K Ka4€CTBY BOJbI B CTPOUTCIILCTBC.

3aoanue npakmuuecxoe

Paccunraiite Maccy THApPOKCHAAa HATpus W Maccy BOJABI, HEOOXOAMMYIO IUIf
npurotoBieHus 500 T 5 % Moromero pacTBopa.

Bonpocul k axzameny:

1. 3akon ABorajpo, ciencTBue u3 3akoHa. [loctosunas ABoranpo. [Tonstue o MonsipHOM
o0béMe.

2. OxucnuTenbHble CBOMCTBA IIEPMaHTaHaTa KaJus B pa3IMYHbIX Cpelax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcua Kauus.

BOI’lpOCbl K 9K3aMeHn):

1. Bo3HUKHOBEHHE U pa3BUTHE MPOOJIEMBI CTPOCHHS aToMma. SepHas MOJelb aToMa o
9. Pezepdopay. CoctaB aTOMHBIX siziep, MpoToHHO-HelTponHas Teopust [1.JI. Urnarenko u E.H.
I'anona. M30Tomnsl.

2. TlpoTekTtopHas 3amMTa METALIOB OT KOPPO3WH. DieKkTpo3amuTta. WHrHOUTOPHI
KOPpPO3HH.

3aoanue npakmuueckoe

®U3NYECKUE U XUMUYECKHE CBOMCTBA BO/IBI.

BOI’ZpOCbl K 9K3aMeH) .



1. CsaoiicTBa KHUCIOT, COJE€H, OCHOBAaHUM C TOYKH 3PEHUSA BJICKTPOJIUTUYECKOU
JUCCOLMALINN.

2. BUipl OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTo0M AJIEKTPOHHOTO OallaHca

3aoanue npakmuueckoe

Hanwummure ypaBHEHHS PeaKIlHii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CJICIYIOIINE
npespaiieans: Be—BeO—BeCl,—Be(OH),—K;BeO,—BeSO,

Bonpocwt k oxzameny:
1. KopmyckymnspHO-BOJIHOBOH JTyanu3M 3J1eKTpOHOB. OCHOBHBIC IOJIOKEHHS KBAaHTOBOM
xumuH. KBaHTOBEBIE qucia, SOHCPreTUICCKUC ypoBHHU, MIOAYPOBHH, ATOMHBIC Op6I/ITaJII/I.
2. Tunel runponusa coneil. CTeneHb U KOHCTaHTa TUAPOIIU3A.
3aoanue npakmuueckoe
MeTtomoM 37eKTpOHHOTO OanaHca moadoepuTe Kod(pPHUIUEHTHI, YKa)KUTE OKUCITUTENb U

BOCCTAHOBUTCIIb B pCAKIIUAX:
Zn + HNOg(KOHu)—>Zn(N03)2 + NO;, + H,0;

Bonpocuwl k ox3ameny:

1. Kondurypaius 3JIeKTpOHHBIX OpOUTaell B IPOCTPAHCTBE: S-, P-, d-, u f — opOuTanm.
EMKocTh ypoBHeii u moxypoBHeii. Pacnpesenenue 31eKTpOHOB B aTOMe, NPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3amnoiHeHue opOuTanei 3J1eKTpOHAMH B PEaJbHBIX
atomax, npuHimn [laynu, npasuio I'yana. CriocoObl H300pakeHUs pacpeIeieHUs SJIeKTPOHOB:
1) meron Koccensi; 2) anekrponusie (opmynbl; 3) rpaduyecKue dIEKTPOHHBIE CXEMBI.
XapakTepuCTUKA JIEMEHTOB UCXOMS U3 CTPOCHUS X aTOMOB.

2. 'anbBaHOKOPPO3US, IPUYUHBI €€ BOSHUKHOBEHUS.

3aoanue npakmuueckoe

Hamumure ypaBHeHUst gucconuanuu Ha WOHBL: a) HUTparta xkene3a (lll), 6) cynsduna
THJIpOKCcOOapus, B) CEPHOM KHCIIOTHI, T) THAPOKCHIA Oapus, 1) THAPOCUIINKATA HATPHSL.

BOleOCbl K 9K3AMEHRY .

1. TlonsiTue 00 SIEKTPOAAX M AIEKTPOAHBIX MOTeHIManax. CTaHIapTHBIA BOAOPOIHBIN
ANEeKTPONA. PsAn  cTaHAApTHBIX  BJEKTPOAHBIX  IMOTEHUManoB. YpaBHeHue  HepHcra.
["anpBaHMYECKHE DJIEMEHTEL.

2. Kunenue u 3amep3aHue pacTBOpoB. 3akoHbl Payns. AHTH(pU3HI

3aoanue npakmuueckoe

OcHOBHBIE BHJIBI XUMHUYECKHUX peakiuii. Peakiuu oOMeHa B pacTBopax 3JEKTPOJIUTOB HA
npumepax peakiuit: Na,CO3z + HCl—; Fe(OH)3 + H,SO4—.

BOI’ZpOCbl K 9K3aMeHn):

1. Meramibl U HeMETalJIbl, WX TMOJOXXKEHUE B Mepuoaudeckoil cucteme. OCHOBHBIE
CBOICTBA 3JIEMEHTOB — ATOMHBIA pajlyC, SHEPrus HOHU3ALMHU, CPOJACTBO K DJIECKTPOHY H
ANEKTPOOTPULATEIBHOCTD, BO3MOJKHEIE CTENIeHU OKHCJICHHS, OKHCIIUTEIIHLHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB. lI3MEHEHHE CBOWCTB 3JEMEHTOB B MEPUOAAX H
rpymnmnax. OOmeHaydHOe 3HaYeHHWE TEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBI
JI.1.MeHneneena.

2. Xum#s METaUIOB TMOATPYNIBI XpOMa, WX COCIWHEHUS, WCIOIb30BAaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuueckoe



IIpu xakoii TemmepaType 3aMep3aeT pacTtBop, coaepxkamuii 1000r rmnepuHa
C3Hs(OH)3 u 2000r BoapI.

Bonpocul k oxzameny:

1. Tunel XMMHUYECKOHN CBS3U: KOBaJCHTHAs, MOHHAs, MeTajuimueckas. Pabotel JIbrouca,
I'eiitnepa, Jlonnouna, [losivHra v Ap. B y4UeHUH 0 XUMUYECKOU CBsA3U. oHHAas CBs3b, €€ npupoa,
WOHHBIE KpUCTAILIBL. KpHucTaummueckue BenecTBa ¢ MOHHOU PEIIETKOM, MX CBOMCTBA.

2. Xumuueckue cBoMcTBa BoJbl. [Iporecchl rumparauuu M TUaposiu3a, UX 3HAUYCHUE B
TBEPJAECHUU BSDKYIIMX BEILIECTB.

3aoanue npaxmuyeckoe

Paccuunraiite maccy cynbdara HaTpusi, HeoOXxoaumyro s mpuroToBierus 300 v 0,1 H
pacTBopa.

Bonpocul k ox3ameny:

1. 3amura MeTamwIoB OT KOppo3uu. Paznuynbie BUJIbI TOKPBITUH.

2. OcHOBHBIE CIIOCOOBI BBIPAKECHUS KOHIICHTPALIUH PACTBOPOB.

3aoanue npakmuueckoe

Hanwummmre ypaBHeHHMsST BO3MOXKHBIX PEakiMil ¢ BOJOW yka3aHHbIX BeriecTB: CU, SiO,,
CaO, Na, SO3, CaSO,  Kakue u3 HUX OTHOCSTCS K CTPOUTEIILHBIM MaTepraiam?

Bonpocul k oxzameny:

1. Meton BaneHTHBIX cBsized. CriocoObl M300paXKeHNs KOBAJIEHTHBIX CBSI3€W, CBOMCTBA
KOBAJIGHTHBIX CBSI3€W: JIJIMHA, DHEPrHs, HACHIIICHHOCTh, HAMpaBlIeHHOCTh. [loHsATHE O
TUOpUAM3AIMN aTOMHBIX OpOWTaneil. ¢ U T — CBA3H. Pa3HOBUIHOCTU KOBAJEHTHOW CBSI3U —
HETOJISIpHAsI, TIOJISIPHAs, IOHOPHO-AKIIEITOPHASL.

2. Menp, cTpoeHHUE aToMa, COSTMHEHUS MEIM U UX CBOMCTBA, CIUIABBI HA OCHOBE MEJIH.

3aoanue npakmuueckoe

CocraBbTe ypaBHEHHS peEaKIMi, C TOMOIIBI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamierus:  Al—Aly(SO4);—Al(OH);—AI(OH),CI—AICl3.  JIast  OKHUCIAMTENbHO -
BOCCTAHOBUTEIBHBIX YpPaBHEHHUM COCTAaBbTE DJJEKTPOHHBIA OallaHC, K peakuusM oOMeHa
COCTaBbTE MOHHBIC YPABHEHUS.

BOI’lpOCbl K 9K3AMEHRY .

1. Merannnueckas cBs3b, €€ 0COOCHHOCTH, XMMHUYECKHE CBONCTBA METAJLIOB.

2. Kowmmiekcuble coenuHenus. KoopaunamumonHass Teopust Bephnepa. Mertonusl
nojiyueHusi. BHYTpeHHsII W BHEIIHSSI KOOpJAMHALIMOHHBIE cdepbl KoMiuiekcoB. CTpykTypa
BHYTpPEHHEH KOOpIUHALMOHHOM cdepbl. LleHTpanbHbII aToM - KOMILIEKCOOOpa3oBaTelnb,
JUTaHJbl, KOOPAMHALIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOTO HOHA. XHMHUYecKas CBA3b B
KOOPJMHAIIMOHHBIX COEAMHEHHUAX. TUIBl KOMIUIEKCHBIX CO€IUHEHHH. 3HaUYe€HHE KOMITJIEKCHBIX
COEJMHEHUH B XMMHUHU, OUOJIOTUH, CEIbCKOM XO035IIICTBE M TEXHHUKE.

3adanue npakmuueckoe

Kakas Macca, kakoe KOJIMYECTBa BEILECTBA, KAKOE YMCIO MOJEKYJ, KaKO€ KOJIMYECTBA
HKBHUBAJIEHTOB COOTBETCTBYET 00bEMY Kucnopoaa 11,2 (1.y.).



Bonpocwl k sx3ameny:

1. KommiekcHsie coenuHeHus. Koopnunanmnonnas teopust Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakiuii. XHUMHUYECKOE PABHOBECHE B TOMOTCHHBIX U
TCTCPOIrCHHBIX CHUCTEMAX. Cocrosaue JUHAMHUYCCKOIro XHMMHYECKOI'0 PABHOBCCHA, YCIOBHUA U
IMPU3HAKHW PAaBHOBCCHOT'O COCTOSHHA. KoncranTta XMMHUYECKOTO PAaBHOBCCHUA, €C POJIb B OLCHKC
HAIpaBJICHHOCTH XUMHUYCCKHUX peaKHHﬁ. CMCH.[CHI/IC paBHOBECHUA IPpU UBMCHCHHUU KOHICHTPALIUA
pearupymromux BeliecTB, Temneparypbl W jaBieHus. [lpunnun Jle - Illatense. Ponb
HpeI[CTaBJ'IeHI/Iﬁ 0O XUMHYCCKOM PABHOBCCHMU B IIOHMMAHUMHW W OLNCHKEC XHMHUYCCKHUX U
OHMOJIOTHYECKUX IMponecCCOB.

3aoanue npakmuueckoe

Hanumvre ypaBHeHuUs: peakiinii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTDH CIICTYIOIINE
npespamieaust: CuO—CuCl,—Cu(OH),—Cu(HSO,),—CuSO,.

Bonpocuwi k oxzameny:

1. Karanuzatopsl. 'OMOreHHBI M Te€TEPOTeHHBIN KaTaiau3. BiusHHEe TeMmeparypbl Ha
CKOpOCTb pEaKIuH.

2. Kommouaneie cucteMbl. Koarymsius, CHHEPE3UC, THKCOTPOIHUS. DMYJIbratopbl H
HENITH3ATOPBI.

3aoanue npakmuueckoe

Xapakrepuctuka koMiiekcHoro coeauneaus Ks[Fe(CN)g]

Bonpocul k oxzameny:

1. [TopTnanauemeHT, ero noiaydenue. [Ipouecchl cXBaTbIBaHUS M TBEPACHUS BSDKYIIUX
MaTepuaioB (Teopus baiikoBa). PaccMoTpeTs Ha npumepe TBEpAEHHUS THIICA.

2. KoBanentHas cBsa3b. [uOpunuzanuss aroMHbIX —opOutaneil. PaccmotpuTte
rubpuam3anuio B mojekyie HyO.

3aoanue npakmuueckoe

Bo ckonpKO pa3 yBEIMYUTCS CKOPOCTh PEAKIMK IIPH MOBBIIIEHUH TeMieparypsl ¢ 20 °C
1o 100 °C, ecniu TemnepatypHblil ko3 duireHt pasex 27

BOHpOCbl K 9K3AMEHRY.

1. Bsoxymue BemecTBa. Bo3nyniHble U rujipaBindeckue BsOHKYIIME BEIIECTBA, UX BUJBI,
0COOEHHOCTH.

2. P cTaHmapTHRIX MTOTEHIIUATIOB. BOAOPOIHEBINA JIEKTPO/I.

3aoanue npakmuueckoe

Boeruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcua Kaiablus (U3BECTKOBBIA PacTBOP),
CUHTAsT JUCCOIMAIINIO ITOJTHOM.

BOI’lpOCbl K 9K3aMeHn):

1. Beron. Buas! koppo3un 6€TOHA M METO/IbI 3AIUTHI OT HEE.

2. KonnuratuBHble cBOMCTBA pacTBOpPOB. 1-bIif U 2-0i1 3akoHbI Payis.
3aoanue npakmuueckoe

Hanwummre ypaBHEHHS PeaKIlnii, C TOMOIIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICIYIOIINE
npespamieaust: Zn—ZnSOs—Zn(OH),—(ZnOH)3P0O4—Zn3(POy),.

BOI’ZpOCbl K 9K3aMeH) .



1. Ilepuoauueckuii 3akon J[.M1.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dbopmynupoBka. Ilepuomnueckas cucrema xumuueckux dnemeHToB J[.M.MeHneneeBa kak
rpaduueckoe n300pakeHne MEPUOANIESCKOT0 3aKOHA, KaK Ki1acCu(UKAIMS aTOMOB 110 CTPOSHUIO
WX 3JIEKTPOHHBIX 000J0ueK. ['pymibl, mepuoasl U cemencTna s, p, d, f — 3;eMeHToB.

2.CriocoObl TOJTy4eHHUsI KOJUIOMIHBIX pacTBOpoB. CtpoeHue munen 3oied. IlpaBuio
ITeckopa-dasHca.

3aoanue npakmuueckoe
PaccuuTaiite mMaccy BoJbl, K KOTOPOH HE00X0AUMO pacTBOPUTH 310 T. STHICHTIHMKOISA

(M; = 62 r/™Moab), A TOJYYECHHs] PAcTBOpA, 3aMEp3aloliero IpH TeMmIiepaType -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocuwl k oxzameny:

1.0OcHoBHBIE  TepMomuHAMUYEeCKHEe  (QYHKIUH.  TepMOXUMHYECKHE  ypaBHEHWUS,
ocobeHHOCTh 3anucH. 3akoH I'ecca u ciexctBust u3 Hero. OmpejenieHue HANpPaBICHHOCTH
XHMHYECKOI0 Mmpoliecca.

2. 'anmpBaHWYECKHUE STIEMEHTHI. DJICKTPOJIHBIE TOTESHITHAIBI. BOIOpOTHBIIHI
aneKkTpol. YpaBHeHue HepHera. Psij ctaHnapTHBIX 3eKTpoAHBIX nmoTeHiuanos. Pacuer D/1C.

3aoanue npakmuueckoe
CTpOGHI/Ie MHUICJIIIBI 30JI51 KpCMHHeBOﬁ KHCJIOTHI B M30BITKE CHUJIMKATa HaTpus. Ycnosus
€T0 KoaryJrsinuu.

7.4 Meroauyeckue MaTepuajbl, ONpeAeIsilONIHe  MPOLEAYPbI
OLCHMBAHUSA 3HAHMH, YMEHHMH, HABBIKOB XapPaKTEePU3YIOIIUX ITANbI
¢GopmupoBaHusi KOMIETEHIMA

KoHTpons oCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAaHWN OOydYarolmuxcs M0
TUCIUIUIMHE npou3BoauTcss B cooTBeTcTBUU C¢ [lm Kyol'AY 2.5.1 «Texymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOYHAS aTTECTAIHs 00yJarOIIUXCs».

Kpumepuamu ouenku pegepama s61s10mcs: HOBU3HA MeKCMA, 0OOCHOBAHHOCMb GblOOpa
UCMOYHUKO8 TUMEPAMYPbl, CHeneHb PACKPbIMuUs CYUWHOCMU 60Npocd, coOM00eHUs mpebosanuil
K 0ghopmienuo.

Oyenka «OMAUYHO» — BLINOIHEHbl 6Cce MpeDOo8aHus K HAnucauuio pegepama: 0603HaAYEHA
npobrema u 00OOCHOBAHA €€ AKMYANIbHOCMb, COCNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsl Ha
paccmampusaemylo npooiemy u J02UYHO UBNOHNCEHA COOCMBEHNHAA NO3UYUA, CHOPMYIUPOBAHDL
8b1600bl, MeMa PACKpbIMA HOJAHOCMbIO, BblOEPAHCAH 00bEM, CoOn00eHbl mpebo8aHus K
gHewHeMy oghopmaeHuo.

Oyenka «xXopouwioy — OCHOGHbIE mMpeDo6anus K peghepamy GbINOAHEHbl, HO HPU IMOM
0onywenvl He0o4émul. B uwacmuocmu, umeromcs HemouYHOCMU 6 U3NONCeHUU Mamepuand,
omcymcmeyem J102U4ecKds Nocie008amenbHOCIb 6 CYIHCOCHUAX, He BblOepHCaH 00bEéM
pegepama; umeromes ynywenus 8 0g)opmaeHuu.

Oyenka «y0061emeopumenbHoy — UMeomcs CywecmeeHnbvlie OMCmynieHus om mpeoo8aHul K
pegepuposanuto. B uacmnocmu: mema oceewjeHa aulb 4acmuiHo, 0onyujensl gakmuyeckue
ouwUOKU 8 COOepaxHcanuu pegpepama, omcymcmeyom 6bi800bl.

Oyenka «HeyooeIemeopumenvHo»y — mema pegepama He pAcKpblmd, OOHAPYHCUBAETNCS
cyuecmeenHoe HenoHuManue npooemvl Uil peghepam ne npeocmasiiet 80sce.

Keiic-3a0anus

Pe3zynomam vinonnenus xetic-3a0aHus OyeHUBAemces ¢ y4emom Ciedyiouwux Kpumepues:
— noaHoma npopabomKu cumyayuu;

— NOJIHOMA BbINOJIHEHUSL 3A0AHUSL,



— HOBU3HA U HEOPOUHAPHOCMb NPEOCNABNIEHHO20 MAMEPUANd U PEUeHUl,

— NepcneKmusHOCMb U YHUBEPCAIbHOCHb PeUuleHUl,

— yMeHue apeyMeHmuposano 060CHO8aMb GblOPAHHbIU BAPUAHI PEUUEHUSL.

Ecnu pesynomam evinonnenus Ketic-3a0auusi coomeemcmeyem 00O03HAYEeHHOM) KpUmepuro
CmyOenmy npuceausaemcs 00ur 6al (3a Kaxcowiii Kpumeputi no 1 oanny).

Ouenka «omauuno» — npu Habope 8 5 6a108.

Ouyenka «xopouwio» — npu Habope 6 4 oanna.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 bajia.

Ouyenka «neyooenemeopumenvHo» — npu Habope 6 2 oaua.

Tecmoegvle 3a0anusn

Oyenka «OmauuHoy 8blICMABISAemcsl npu YCI08Ul NPABSUTILHO20 OMEEmMd CIMYOeHMa He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouioy svicmasisienmcs npu YClo8uu RPAasUiIbHO20 OMeEema CmyoeHma He MeHee 4em
Ha 70 % mecmoswvix 3a0anuil.

Oyenka «y0061emeopuUmenbHO» 8bICMAGIACNICS NPU YCIL08UU NPABULLHOZ0 OMEEmda CMyOeHmd
He menee yem na 51 %.

Oyenka «Hey0081emeoPUMEIbHOY BbICMABISAENCS NPU YCIL08UU NPABUILHOZ0 OMEemd
cmyoenma menee wem Ha 50 % mecmogvix 3a0aHul.

Kpumepuu oyenxu na 3xzamene

Ouyenka  «omauuno»  6vicmasiiemcs  obOyuarwemycs, Komopulll  obradaem
BCECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2YOOKUMU 3HAHUAMU Mamepuaia yieOHOU
npocpammul, ymeen c80000HO 8bINOIHAMb 3A0AHUsl, NPeOyCMOMPEHHble YUeOHOU NPOCPAMMOU,
VCBOUNL OCHOBHYIO U O3HAKOMULCS ¢ OONOJTHUMENbHOL TUMepamypotl, peKoMeHO08AHHOU yYeOHOU
npoepammou. Kak npasuno, oyeHka «OmMIu4HO» 6bICMABIAEMCs 00YYaAOWeMyCcsl YCEOUBLUEMY
83AUMOCEA3b  OCHOBHLIX  NOJONCEHUL U  NOHAMUU OUCYUNIUMBL 6 UX 3HAYeHuu Ons
npuobpemaemol CneyuarbHOCmu, NPosABUELUEMY MEOpYEcKUe CHOCOOHOCMU 6 NOHUMAHUU,
UBTIONCEHUU U UCNOTIb30BAHUU Y1eOHO020 Mamepuad, npasuibHo 000CHOBbIBAIOWEM) NPUHAMbLE
peuierus, graoerouemy pasHoCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOJIHEHU NPAKMUYECKUX
pabom.

Ouenka «xopouio» 6vicmasisaemcs ooyuarouwemycs, OOHapy’cusuemy noaHoe 3HAHUue
mMamepuana y4eOHOU NpocpaMMbl, YCHeWHO BbINOJHAIWEMY NpPedyCMOMpPeHHble VUeOHOU
NPOCPAMMOU  3A0AHUS, YCEOUBUEMY MAMepudal OCHOBHOU JIUmMepamypsl, pPeKOMeHOO08AHHOU
yuebHnou npoepammoiu. Kax npasuno, oyemka «xopouioy» evicmasisiemcsi 00y4aroujemycs,
NOKA3a8uwemMy CUCMeMamu3upo8anuslll Xapakmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOoAMeNbHOMY NONOJHEHUIO 3HAHUL 8 X00e OdnbHeliuel Y4eOHoU U NpogpheccuoHalbHoU
0esAmenbHOCMY, NPABUILHO NPUMEHAIOWEeMY meopemudeckue HNON0NCeHUs Npu  peuleHuu
APAKMU4ecKux 6ONpOCo8 U 3adad, eraderuemy HeoOXOOUMbIMU HABBIKAMU U HpUeMaAMU
8bINOIHEHUS NPAKMUYECKUX padom.

Ouenka «y0061emeopumenbHo» 6biICMAGIAEMC 00YYauemMycs, KOMOopbli NOKA3al
3HAHUE OCHOBHO20 MAmMepuala y4eoHol npocpammyvl 8 ooveme, 00CMaAmoyHOM U HeoOX0OUMbIM
ol OanvHetiwieli yuebvl U npeocmoswel pabomvl NO  CNEYUarbHOCMU, CHPABUILCS C
8bINOIHEHUEM 3A0aHUll, HNPeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOU
aumepamypou,  peKOMeHOO8aAHHOU  yuebHOU  npoepammou. Kax  npasuno,  oyeuka
«VO0BTIEMBOPUMENLHOY  BbICIABIAEMC  00YYaloueMycs, OONYCMUsUieMy HOZPeWHOCIU 8
omeemax Ha JK3AMeHe UMU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anull, HO 001a0aroujemy
HEOOX0OUMbIMU ~ 3HAHUAMU NOO PYKOBOOCMEOM npenooasamensi OJisi YCMPAHEHUs. SMux
nozpewHocmetl, HaApywaruwemy nociedo8ameibHOCMb 8 UNONCEHUU YYeOHO020 Mamepuand u
ucnsimuleaouemy 3ampyoOHeHus Npu 8bINOJHEHUU NPAKMUYECKUX pabom.



Ouenka «HEYO061EeMEOPUMENBLHOY BbICIABTACMCA 00VUAIOWeEeMYCs, He 3HAIWemy
OCHOBHOU Yacmu Mamepuana y4eoHol npocpammol, OONYCKarouwemy NpUHYUNUaIbHvle OUUOKY 8
BbINOTHEHUU NPedyCMOMPEHHbIX VUeOHOU NpOSpAMMOl 3A0aAHUll, HEYBEPEeHHO C OOabUUUMU
3ampyoHeHuAMUY  GbINOIHANOWeEMY  npakmuueckue  pabomwl. Kax  npasuno, oyenxa
«HEYO081eMEOPUMETLHOY» BLICMABIACMCA 00VHAIOUeMYCsl, KOMOPbIUL He MOJCem NPOOOIHCUND
obyuenue ui npUCMynums K 0esimeabHOCmu No CReYUaIbHOCMU N0 OKOHYAHUU YHUGEPCUMEmA
6e3 00NOIHUMENbHBIX 3AHAMUL O COOMBEemMCcmayoujeli OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOI ¥ IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHasi yueOHas quTEpaTypa
Hanuuue 6 oubruomexe Kyol'AY
1. O6mas xumus : yue6. mocooue / H. JI. I'munka. - U3g. crep. - M. :
Knopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. Obmas xumus : yueOnuk / H. B. KopoBuH. - U3a. 9-e, nepepad. - M. :
Bricr. mk., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. Obmas xumus : yued.mocobue / A. B. CyBopos, A. b. Hukonbckuit. - 2-
¢ u3 ., uctp. - CII0. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcanapoBa J. A. AHanuTHuecKasi XUMHS : y4eO. U MPAKTUKYM JIJIs

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| AnekcanapoBa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ u31., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadgeapanbHas OMOIMOTEKA)

JonoaHuTtenbHasi yueOHas JuTepaTrypa

1. Obmas xumus : yueonuk / T. U. JJPOBAILIEBA. - PocroB w/]] :
®enuke, 2004. - 446 c. - (Bwicu. obpazoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2. IllabanoBa WM. B. JlaGopaTopHbiii NOpakTUKyM «XUMHUSA B

cTpouTeNbCcTBE»:  yuebd. mocodue / WM. B. IllaGanosa, H. I'. TaiimykoBa. —
Kpacuonap : Ky6I'AY, 2014. — 257 c.
https://edu.kubsau.ru/course/view.php?id=105

3. I'puropreBa JI.C. Xumus B CTPOUTENBLCTBE [DJIEKTPOHHBIM pecypc] :
kypc nekmuit / JI.C. I'puroppeBa. — DJEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MOCKOBCKHI1 TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 ¢. — 2227-8397. — Pexum moctyna: hitp://www.iprbookshop.ru/16316.html

4. TlectynoBa C. A. PacTtBopsl U JOpyrue JUCIEPCHBIC CHUCTEMBI: yueO.
nocobue / C. A. TlectynoBa, E. C. Kocrenko, E. A. Kaiiropogosa. — KpacHonap :
2013. — 479 C.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye_sistemy_Pestu
nova_Kostenko Kaigorodova.pdf

5. IlecrynoBa C. A. KoMmruiekcHble coeaunenus. KommiekcooOpa3oBanue
B BOJIHBIX pacTBopax: yueO. mocobue / C. A. IlectynoBa, E. C. Koctenko, E. A.
KaitropogoBa.  —  Kpacmomap :  Kyol'AY, 2013. - 16l c.



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

http://edu.kubsau.ru/file.php/105/01 Kompleksnye_soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. KaiiropogoBa E.A. Heopranwueckas u anamutuueckas xumus/ E.A.
Kaitroponosa, .. Cugopoa. — Kpacnogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. IlectynoBa C. A.XUMHS BOJBI: TEOPETUUECKNE U TIPHUKIAJIHBIE ACIIEKTHI
: yae6.mmocobue / C. A. TlectynoBa, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_I_PRIKL
AD_ASPEKTY 438612 vl .PDF

O [lepeyennb pecypcoB HH(POPMAIUOHHO-TEJTEKOMMYHHUKAIIUOH-
Ho#l ceTu «HTEpHET»

Ne HaumenoBanue TemaTuka Ccbuika
1. | Znanium.com YHuBepcanpHas
2. | IPRbook YHuBepcampHas

3. | U3natennctBO «Jlauby | YHUBepcanpHas

4. | Obpa3zoBaTenbHbIN YHuBepcanbHas
nopran Kyol'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH « UHTepHeT»
http://cyberleninka.ru Hayunas snexktponHas 6ubnanoreka «KubepieHuHKa»
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickas rocynapcTBenHast Oubauoreka
http://elibrary.ru Hayunas snexrponnas 6ubauorexa
http://wikipedia.org/wiki - Bukumeauns — mouckoBas CHCTEMA.
http://www.iglib.ru — snexTpoHHO-OMOIHOTEYHAST CHCTEMA.
http://studentam.net — snekTpoHHast GMOTHOTEKA YYCOHUKOB.
www.dissertac.ru — snekTpoHHasi OHOJIMOTeKa TUCCEPTALMOHHBIX PabOT

9. OnekTponHas oubnmorexka PODU (e-library).

10.  OOpa3oBarensHbiii opTanm Kyol'AY [DnektpoHHbIH pecype]: Pexxum mocryna:
http://edu.kubsau.local

NGO~ wWdE

10 MeToanueckue YKazaHuda AJIs oﬁyqamumxca o 0OCBOCHHIO

AUCHHUITJINHBI

MeToanueckue yKazaHusi H peKOMeHIAIHM 110 MOAT0TOBKE K IK3aMeHYy
JIist moydeHus NOmycKa K JK3aMEeHy M0 JUCHUIUIMHE CTYISHT O0s3aH
BBHITIOJIHUTH BCE JabopaTopHbie pabOThl, 0OPMHUTH PE3yJbTaThl B BUAC OTYETA.
3ammra oT4eTa MO JabopaTopHOW paboTe mpenamoiaraerT  0OCYKIEHUE
MOJIYYCHHBIX CTYJCHTOM pe3yJbTaTOB M OTBETHl HAa BOMPOCHI IO TEME.
BrImmoTHUTh MHIUBUAYATBHBIEC TOMAITHHUE 3aaHUSI U KOHTPOJIbHBIE PAOOTHI.


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://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

[ToaroToBKka K 9SK3aMeHy TpeOyeT OIPEACIICHHOTO aJfOpUTMa JICUCTBHIA.
[Ipexne Bcero, HEOOXOUMO O3HAKOMHUTHCSI C BOMPOCAMU, KOTOPBIE BHIHOCSTCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IJIaH MOBTOPEHUS U CUCTEMAaTU3AIUU
y4eOHOro MaTepuayia Ha KaKIbli IeHb, YTOOBl OCTaBUTH JACHb WM €r0 YacTh JIJIS
MOBTOPHOTO 000011IeHKE MPOTPAMMHOT0 MaTepHaia.

Henb3ss orpaHnumBaTthCs TOJBKO  KOHCHEKTAMHU  JIEKUUW, CIEAYET
npopaboTaTh HyXKHbIE yueOHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh PabOTHI B MOATOTOBKE K 3K3aMEHY JOJKHA OBITh
Takas: BHHMATEIbHO TMPOYUTATh M YSACHUTH CYThb TPeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTrpaMMbl; O3HAKOMHUTBCS C KOHCIIEKTOM; BHHMATEJIbHO IPOpadoTaTh
HEOOXOUMBIA y4eOHBI MaTepual MO y4eOHBIM IMOCOOUSIM U PEKOMEHIyEeMOM
JIUTEPATYPBL.

Ecnu nns otnenpHONM TeMBbl IPENOAABATENb IMPEIIOKWI  CIIEHHAIBHYIO
HAY4YHYIO JINTEpaTypy, KOTOPYIO CTYJAEHT pa3pabaTbiBall B MEPUOJ MOATOTOBKH K
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alKCSIM 3TUX MaTEpHaliOB (2 B OTIEIbHBIX
ClIy4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay Ha KaxXIblil BOIPOC CIEIYET COCTABUTh KPATKUH IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENBHOCTY U ¢ (UKcanued HeoOX0IUMOTo
WUIIOCTPATUBHOTO ~ Marepuana (IpUMepbl, PHUCYHKH, CXEMbI, YypaBHEHUS
XUMHUYECKUX PEaAKITHil).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCMEKTa, YTOObI BBISICHUTH Ha KOHCYIbTAlMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAaHUE UX CYTHU CIEAYET 3ayYUTh, IOBTOPSAS HECKOJBKO
pa3 wiM pacckasbiBas kKoJuiere. BaxkHelmyro nHpopMalmio cieayer o003HavaTh
JOPYTHUM LIBETOM, 3TO IIOMOTAET Jy4YlIe UX 3alIOMHUTb.

CrietyeT OCTENEHHO NMEPEXOAUTH OT TOBTOPEHUS MaTEpPHAIA OJHOM TEMBI K
npyroii. Korzma moBTOpeH W cCHCTEeMaTH3WpPOBaH BECh YYEOHBIM Marepuad,
HEOOXO0JMMO MEPECMOTPETD €ro €IIe pa3 y’Ke CO CBOMMHU 3aUCIMH.

Yao6Hee TOTOBUTHCS K IK3aMEHY B UHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTok HEOO0X0auMO
paboratb 5-6 yacoB, nenas yepes kaxplie 1,5 yaca nepepsiBa Ha 15 MHH.

OOyuaromuMcst Hy’)KHO 3HaTh 00IIHe TpeOoBaHUA K OlleHKe 3HaHui. HyxHO
BBISIBUTB:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOJTHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUH 00 00BEKTE, KOTOPBIN N3YyHaloT;

2) 1iyOWHY, KOTOpas XapaKTepU3yeT COBOKYMHOCTb CBS3€H MEXIy
3HAHUSIMU, KOTOPBIE OCO3HAIOT 00YyYaroluecs;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) o3HaKOMJICHHE C OCHOBHOM JIMTEPATypOd MO MpEAMETY, a TaKkKe C
COBPEMEHHOU NMEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) JOTHKYy, CTPYKTYpy, CTWJIb OTBE€Ta M YMEHHME CTYAEHTa 3allullaTh
HAay4YHO-TEOPETUYECKUE IIOJIOKEHHs, KOTOpPbIE BBIIBUIAIOT, OCO3HAHHOCTb,
0000IIEHHOCTh, KOHKPETHOCTD;

8) MPOYHOCTh 3HAHUIA.

MeToanyeckue peKOMEHIAI UM 110 BBINOJHEHUIO Kelc-3aJaHu i



lenr  meToma  KEWCOB - HAYYUTh  OOYyYAlOUIMXCS ~ aHaJU3UPOBATH
npoOJIEeMHYIO CUTyallMi0 — KeWc, U BbIpaOOTaTh pEIICHHE, HAy4YuTh padoTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meron KECOB CIIOCOOCTBYET  Pa3BUTHIO y o0y4Jaronmxcs
CaMOCTOSITEILHOTO ~ MBINUICHUSI, YMEHHUSI  BBICAYIIMBaTh UM YYHUTHIBATh
IbTEPHATUBHYIO TOUKY 3PEHHSI, apTYMEHTUPOBAHO BBICKa3aTh CBOIO. C MOMOIIBIO
3TOr0 METOJIa CTYACHTBHI MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
aHAJIMTUYECKUE U OLICHOYHBIC HABBIKHU, HAYUYUThCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee palOHAIbLHOE PELICHUE TTOCTABICHHON TPOOIEMBI.

TexHomorusi MeEToJa 3aKJIIOYAeTCd B CIEAYIONIEM: [0 OIPEACICHHBIM
mpaBWJiaM pa3padaThIBaeTCs MOJCIh KOHKPETHOM IPOOJIEMHOM CHTyalluu,
MIPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMILIEKC 3HAHUM U
MPaKTUYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIITMMCS HYXKHO TTOJTYIHUTh.

Meton MpEICTaBISIECT coooi crieuUIECKyo Pa3HOBHUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOUAET B ce0sl onepanuu
HCCIIEI0OBATENLCKOTO MPOIIEcCca, aHATUTUYECKUE TTPOLICAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKM:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4YeCKasi XUMus : yue0.-
Metox. mocodue / E. A. Kaiiropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I''M. TexHuka BeneHUS XUMHUYECKOTO OKCIEpPUMEHTa B
nabopatopun xumuu / I'"M. Haymosa, E.K. SI6monckas, E.A Kaiiropogosa. —
Kpacnonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilectrynora C.A.PabGouas TeTpaap K 1a00paToOpHBIM paboTaM 110
mucrumnHe «Xumus» / C.A. Tlectynona, E. K. fI6monckas.— Kpacunonap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumusl. MeTOI[I/I‘—IeCKI/Ie YKa3aHud 110 U3YUYCHHUIO JUCIIMITIIMHBI ¥ 3a1aHUA

JUIsl KOHTpostbHOM padoTel / E. A. Kaliroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. fI610ouckas.— Kpacaomap: Kyol'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToauveckue peKOMEHIALMH 10 MOJAT0TOBKE K KOHTPOJIbHOM padoTte
[ToaroroBka K KOHTPOJIbHOW paboTe TpeOyeT OmpeAesiCeHHOTO alropuTMa
neiicteuii. [Ipexxne Bcero, HEOOXOIMMO O3HAKOMHUTHCA C BOMPOCAMHU, TEMaMH,
KOTOPBIE€ BEIHOCAT HAa KOHTPOJIbHYIO padoTy.
Henb3st orpaHuMumMBaThCs  TOJNBKO  KOHCIEKTaMU  JIEKUUH, CIIEIyeT
npopadoTaTh HyKHbIE yueOHbIE TOCOOUS, PEKOMEHI0BAHHYIO JINTEPATYPY.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

[locnenoBarenpHOCTH  pabOTBI B~ MOATOTOBKE K  KOHTPOJBHBIM
MEPONPUIATHAM JOKHA OBbITh Takas: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMBbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO MpOpaboTaTh HEOOXOAUMBIH  yuyeOHBIH MaTepuan Mo y4eOHBIM
OCOOMSIM M PEKOMEHIyEMOM JIUTEpaType.

Ecnu nns oTnenpHOM TeMBbl IIPENOAaBaTelb IMPEMJIOKWI MEPBOMCTOYHUK,
CHELMATIbHYIO HAy4YHYIO JIMTEpPaTypy, KOTOPYIO CTYIEHT pa3pabaThiBajl B MEPHUOA
MOJITOTOBKA K CEMHUHAPCKUM WM WHBIM 3aHATHSM, HEOOXOAMMO BEpPHYTHCA K
3aHMCSIM  3THX MaTepHaioB (a B OTACNIBHBIX CIydasX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAyYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KAl BOIIPOC CIEIYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATEIBHOCTH U € (PUKcanMed HeoOXOIUMOTo
WJUTIOCTPATUBHOTO MaTepuana (IIpUMephl, PUCYHKH, CXEMBI, ITUPPHI).

MeToanuyecKue peKOMEeHIaluu 110 MOATOTOBKE K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOIrO MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHCTEMATHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MaTrepualia, HO U B
Pa3BUTHU yYMEHUS CTYICHTOB BBIIEISATH, aHATU3UPOBATh U 0000IMaTh Hauboliee
CYILIECTBEHHBIE ATAIlbl TEXHOJIOTHYECKHUX MTPOIIECCOB.

Kak wu mrobas gapyras ¢opma TMOATOTOBKM K KOHTPOIKO 3HAHHM,

TECTUPOBAHUE HMEET PsAJ OCOOCHHOCTEH, 3HAHWE KOTOPBHIX MOMOTaeT YCHEHIHO
BBITIOJTHUTH T€CT. MOXHO AaTh CIEAYIONINE METOANYECKUE PEKOMEH Al

1. Ilpexne Bcero, cieayeT BHUMATEIBHO HW3YyUYUTh CTPYKTYpY TECTAa,
OIICHUTHh 00BEM BPEMEHH, BBIJICIIIEMOTO Ha JaHHBIA TECT, YBUJIETh, KAKOTO THUIA
3aJlaHus B HEM COJIEPKaTCs. DTO TOMOXKET HACTPOUTHCS Ha padoTy.

2. OyeHb BaXXHO BCerJa BHUMATEIbHO YWTATh 33JlaHUSl 10 KOHIlA, HE
NBITASICh TIOHATH YCIIOBUS «IIO TIEPBBIM CJIOBaM» WJIM BBINOJIHUB TMOJ0OHbBIE
3aIaHUsl B TMPEIBIAYIIUX TECTUPOBAHUSX. Takasl Crenika HEepeIKo MPUBOAUT K
JIOCaJIHBIM OIIIMOKAM B CaAMBIX JIETKUX BOIMPOCaX.

3. Eciu Be1 He 3HaeTe 0TBeTa Ha BOMPOC WM HE YBEPEHBI B TIPABUILHOCTH,
CJIETyeT MPOMYCTUTh €T0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.

4. TIcuxo0JIOTH TaK)Xe COBETYIOT JyMaTh TOJBKO O TeKylleM 3agaHuu. Kak
MpaBWJIO, 3aJaHus B TECTaX HE CBS3aHbl JIPYT C JPYTOM HEMOCPEACTBEHHO,
MO3TOMY HEOOXOAMMO KOHIICHTPUPOBATHCA HAa JaHHOM BOMPOCE M HAXOIUTh
peleHusi, MOAXOASAINIMe HWMEHHO K HeMy. KpomMe Toro, BBIMOJHEHHE JTOU
pPEeKOMEHJAIMU AacT elle OJIUH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
Hey/laue B OTBETE Ha MPEbIAYIINI BOMPOC, €CIIM TaKOBAsi KMEJIa MECTO.

5. MHorue 3ajaHusi MOXHO OBICTpEE peIIUTh, €CIU HE HCKaTh Cpa3y
MpPaBWIbHBIA BapUaHT OTBETA, a MOCJIEIOBATENIBHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE MNOAXOAAT. MeToJl HCKIIOYEHUs] TO3BOJSIET B MTOr€ CKOHIEHTPUPOBATH
BHUMaHHE HAa OJJHOM-ABYX BEPOSITHBIX BapUaHTAaX.



6. Hpouecc yraablIBaHUA IIPABUJIBHBIX OTBCTOB JKCJIIATCIBHO CBCCTHU K
MHUHUMYMY, TaK KaK 3TO 4YpCBATO TCM, YTO CTYACHT 3a6yzxeT O I'JIaBHOM: YMCHHHU
HCIIOJIB30BaTh MMCIOMHNCCA HAKOIIJICHHBIC B y‘le6HOM IMpoHecCcCC 3HaAHUA, U 6y,Z[€T
HaJCATHCA Ha YyHdauy. Ecan YBECPCHHOCTHU B IIPABUJIBHOCTHU OTBCTA HCT, HO
HHTYUTUBHO IOABJEACTCA HNPCAIIOYTCHUC, TO ICHXOJOIH PCKOMCHIAYIOT HOBEPATH
HHTYWUIMHU, KOTOpasd CHUHUTACTCA IIPOSABICHUCM FJ'IY6I/IHHI)IX 3HAaHUU U OIIbITA,
Haxoasmuxcsa Ha YPOBHE IOACO3HAHUA.

MeToanyeckue yKa3aHusi 110 HAIMCAHWIO pedepaTta
Boinmonnenne — pedepara  sABigercs  OAHOM M3 GOpM  KOHTPOJS

CaMOCTOATENbHON pabOThI CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMHU )
HMCTOYHHUKAMU B BBICIIEM Y4EOHOM 3aBE/ICHUU.

B Hauane cemecTpa mpemnojiaBatelib BbIAACT OTACIBHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B menom wim no paszaenaM pa3padaTbiBaeTCsl OTIIEIbHBIM
CTYJIEHTOM M O(pOPMIISIETCS B YCTAHOBIICHHOM TIOPSIJIKE.

Texnnueckoe opopmienue pedepara

Crpyktypa pedepara:

TUTYyNBHBIN JIUCT
TuTynbHBIN JIUCT OPOPMIIAETCS CIEAYIONIMM 00pa30oM: M. TUIIOBOM NpUMep.

Coneprxanue pedepara

l. Brenenue

Il.  OcHoBHas yacTh (JIUTEpaTypHBIN 0030D)
I1l.  3akmrouenue (BbIBOJIbI)

IV. Coucok nurepaTypsl

1. [locne TUTYABRHOTO JUCTA HA OTIAEIBHOM CTPAHMIIE CIEIYET
orjamieHue (IUJIaH, COJEepKaHUE), B KOTOPOM YKa3aHbl HAa3BaHMs BCEX Pa3JeiioB
(myHKTOB TuTaHa) pedepara U HOMEpa CTPAHUIl, YKa3bIBAIOIIME HAYAJIO STUX
pas3JienoB B TEKCTe pedepara.

2.Ilocne ornaBieHus ciaeAyeT BBEICHUE C YKa3aHUEM Ha3BAHWUM pa3/esioB.
OO0BeM BBeZieHUs COCTaBISIET 1,5-2 CTpaHUITBI.

Bo BBeneHun kpaTko 0OOCHOBBIBAETCSl aKTyalbHOCTh M II€JIECOO0Pa3HOCTh
BBIOpPAHHON TEMaTHUKHU.

3. OcHoBHas yacTh pedepara MOXKET UMETh OJIHY WU HECKOJIBKO TJIaB,
cocTosimux u3 2-3 maparpadoB (MOANYHKTOB, pa3JeioB) W MpeArnojaraet
OCMBICJIEHHO€ ¥ JIOTUYHOE W3JI0KEHHWE TJaBHBIX TOJOKECHUM U  UJCH,
collep KaIluXCcs B WM3YYEHHOM mnuTeparype. B Tekcre 00s3aTenbHBI CCHUIKM Ha
MEPBOUCTOYHUKH. B TOM ciydae, eciu MUTHUPYETCS WM UCIOJIB3YETCs Ubs-THO0
HEOpJIMHAPHAS MBIC/b, WJAES, BBIBOJA, TNPUBOJUTCA KaKOW-TMOO mHQPOBOH
MaTepuai, TabauIkl — 00s3aTEIBHO CIEMYET CAeNaTh CCHUIKY Ha TOTO aBTOpa, Y
KOTO BBI B3SUUTM JIaHHBIN MaTepHall.



[ens muTeparypHOTro 0030pa: OCMBICIHTH, U 0000IINTH yIeOHBIN U HAYIHBIN
MaTepuagl IO COBPEMEHHOMY COCTOSIHHIO JaHHOTO BOIPOCA U MPEIOKHUTH
NEPCIEKTUBHBIC TyTH PEIICHUS TPOoOIIeM.

4, 3aKJIl0YeHUEe COJICPKUT TJIABHbIE BBIBOJABI, W UTOTU U3 TEKCTa
OCHOBHOM 4YacTH, B HEM OTMEYaeTcs, KaK BBIIIOJIHEHBbI 3aJaud, U JOCTUTHYTHI JIU
e, cpopMyJIMpOBaHHBIE BO BBEACHUH.

S. [IpunoxeHue MOXeT BKIIOYATh TpaduKu, TAOIUIIbI, PACUETHI.

6. bubmmorpadus (CMCOK TUTEpaTyphl).

31ech yKa3bIBaeTCsl pealibHO HMCIOJB30BaHHAs ISl HamucaHus pedepara
auTeparypa, odopmiieHHas TO TMpaBwiaM OWOIHOTPaPUIECKOTO OMHCAHHUS B
COOTBETCTBUHM C TpeboBaHUsAMU ['occTangapra.

Jransl padorel HaX pedepaTom

Paboty Hag pedepaTomM MOKHO YCIOBHO MOAPA3ACIUThL HA TPU dTama:
1.IToaroToBUTENBHBIN 3Tal, BKIIOYAIOMNN H3yUYE€HNE IPEAMETa UCCIIEA0BAHNUS;
2.M3noxxeHune pe3ynbTaToB U3YUYECHHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOe cooliieHue o Teme pedepara.

Paborta Haj BeIMoaHEHHEM pedepaTHBHOTO 33JaHUS MOXET MPOBOJAUTHCA B
yuTalbHBIX 3anax OumOmuorekn KyOI'AY, B gomamHux yCIOBUSIX B 4Yachl,
OTBEJICHHBIC /IS CAMOCTOSTEIbHON pa0OThI, a TakXKe B MEPUOJ WHAMBUAYAIbHOMN
paboTBl CTYIEHTOB TOJ KOHTpOJIEM TMpemnojaBatenss Ha kadeape xumun. [lo
OKOHYaHWH WHANBUAYAIbHONW TPOPAOOTKH BCETrO 3aJaHUsl CTYIACHTHI TPYIIIHI
ohopMIISIIOT U cAaroT opOpMIICHHBIM pedepaT 11 MPOBEPKHU MPENoIaBaTeo He
MO3KE, YeM 3a JIBE HEACIH /IO €r0 3aIIUTHI.

CrTyneHTy peKOMEHAyeTcsi BOCHOJb30BaThCS  MaTepuasamu  (QoHIa
oubnmuotexu KyOoI'AY coriiacHO HMXE MPUBEICHHOMY TIaHY.

PexoMeHayeMblil IVIAH JIMTEPATYPHOI'0 MOUCKA
— obOmas wHboOpMaIUg O TpoOJIeMe C TOMOIIBbI YUYeOHHKOB, SHITUKIIOIICIHM,
CIIPaBOYHHUKOB, ceTu Internet (He mMpuBOASTCS B CIUCKE JIUTEPATYPhI), HAYUHBIX
AKYpHaJIOB (IPUBOASITCS B CIIUCKE HCTOYHUKOB);
— HCTOJBh30BaHUE HANJCHHBIX CCBHUJIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPhI
JUTSL TATBHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTUHAJIHHBIMU Pa0OTaMHU.

5 Tunopoii npumep
MHUWHUCTEPCTBO CEJIBCKOI'O XO34ANCTBA POCCUMUCKU ®EJEPALINU

denepaibHOE TOCYIAPCTBEHHOE OIOI)KETHOE 00pa30BaTEIbHOE
yUpEKISHHUE BBICIIETO0 00pa30BaHUs
«KybaHckuil rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET
umenu W.T. TpyOununHa



Kadenpa xumunu

Tema pedepara
KOPPO3US BETOHOB U 3AIIIUTA OT HEE

Pedepar noarororieH

HBanoBbiM CepreeMm BacuiibeBruuem
crynentom rpynnsl CT-2001
ApPXUTEKTYPHO-CTPOUTEIHHOTO
dakynpTeTa

PykoBoauTenb pabOThI
JOLICHT Kadeapbl XUMUHU
ITectynoBa CBetniaHa AHaTOJIbEBHA

KPACHOJIAP
2020

B mpomecce momcka KHUT, CTaTel  HEOOXOAMMO  TIOJIb30BAThCS
OMOMMOTEUYHBIMU KaTaJlOTaMH, PACIOJIOKCHHBIMA B KOPITYCE 300JIOTHYECKOTO
dakynapTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEU CETH
Internet, mpoiias perucTpaluio, ¥ MOJyYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTH OT cTenenu npopaboTKU TeMbI U 0dopmiteHus pedepara
CTYJIEHTY TIPEIOCTABIISCTCS IPABO BBICTYIIUTH C COOOIIEHNEM 1O Teme pedepaTa
Ha 3acenanun kpyxkka CHO kadenpsl Xxumuu B GopMaTe €KEroHO MPOBOIUMBIX
koHpepeHuid  (dakynbTeTckOoM WM MexdakyiabTerckoi). Ha coobuienue mo
TeMe pedepara ¢ HUCHOIB30BAHHUEM MYJIBTUMEIUNHHBIX CPEICTB OTOOpakKeHUs
uHGOPMAITUU OTBOAMUTCS 5-6 MUHYT.



Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPE/ICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX padoT.

VYuuthiBas conepKaTelbHbIA XapakTep pedepaTuBHON pabOThl U Ka4eCTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTh MaTepuaia, BBIHOCUMOTO Ha SK3aMEH.

MeToanyecKue YKa3aHus 10 HANMCAHUIO JOKJIA/1a

B Xozme moAroToBKHM 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 MO3BOJISIET CTYJEHTY C(DOPMHUPOBATH
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

HE0OXOMMO JIJIs OTIPEJICIICHHS HAIIPaBJICHHS TTOUCKA HEOOXOIUMON JTUTEPATYPHI 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
BBICTYIUIEHUH COOOILIEHHE LIeNU 00s3aTeNbHO OJKHO HAaYMHATHCA 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 PE3YJIbTATE YEro KOPPEKTUPYETCSl HA3BaHUE
TeMbl W (GOopMyIHpOBKa TIieneil paboTel. JKemarenbHO WCMONB30BATH IS
MOATOTOBKHU JIOKJIaJla HE MEHEee TpeX HAMMEHOBAHWM HWCTOYHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBAThL yYMEHHUE CTYJICHTa COINOCTAaBIATh M aHAJIMW3UPOBATH
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 MpeacTaBiseT 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, HEOOXOAMMO 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 «pa3opBaHHOCTH» 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
ux oOBACHUTH. B KOHIlE JA0KIIaa 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 OCYLIECTBJICHUH 00Pa30BaTEIbLHOIO MPoOLEcca MO0 AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHpopmalilnoHHbIE TEXHOJOTUH, HCIOJIb3yeMble IMPU  OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJCHCTBHE MEXKIYy YUaCTHUKaMH 00pa30BaTeNIbHOTO MPOLIECcca, B TOM YHCIIe
CUHXpPOHHO€ U (WJIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"Unrepuer"; ¢duxkcupoBath X0 00pa30BaTENbHOTO TPOIECCa, PE3YJIbTATOB
IPOMEKYTOUYHOM aTTecTallMi 10 JAWCHMIUIMHE U pPe3yJbTaTOB OCBOCHHS
0o0pa30BaTeNbHON MpPOrpaMMbl; OPraHU30BaTh MPOLECC OO0pa3oBaHUs MyTEM
BU3yallM3allMM  M3y4yaeMod  HMH(OpManuMu  MOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTalui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pe3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

[Tepeuenp nuuensuonnoro 110

Ne | HamMeHoOBaHMe Kparkoe onucanue
1 | Microsoft Windows OmnepalmoHHas CCTEMa
2 | Microsoft Office [TakeT O(UCHBIX MPUITOKCHHI

(BximrouaerWord, Excel,
PowerPoint)

Microsoft Visio CXeMbI B IMarpaMMbl
Autodesk Autocad CAIIP

5 | Cucrema TecTUpOBaHUs TectupoBanue

w

SN




| |INDIGO |

[lepeuens npodeccuoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

Ne | HaumeHoBaHue TemarTnka DJIeKTPOHHBII ajpec

1 | Hayuynas YHuBepcanpHas https://elibrary.ru/
AIIEKTPOHHAS
ounbnmoTeka
eLibrary

2 |DWG.ru YHuBepcampHas http://dwg.ru

3 | Koncynprantllmoc | I[TpaBoBast https://www.consultant.ru/

Hoctyn k cetu UHTEpHET, TOCTYI B 3JIEKTPOHHYIO HHPOPMALIMOHHO-
00pa30oBaTeIbHYIO CPEly YHUBEPCHUTETA.

ABTOpCKHe IPOrpaMMHbIe POAYKTHI, 0a3bl JAHHBIX

1. CBuaeTenbCcTBO O TIOCYAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanuu MynbpTUMeIUHbIE JeKUUU 10 xumuu: «OOmme
CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKHE TIpolecChl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6monckas E.K.

2. CBUJETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIE JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHbBIC MTOHSITHUS
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., lNaiinykosa H.T'., Sl6monckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpauuu 0a3 gaHHbIX No
2008620372 MynpTUMEIUUHBIE JICKIUU 1O XUMHH: «TOMIMBHO-CMa304YHBIE
Martepuaibl», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOW peructpauuu 0a3  JaHHBIX
2008620370 MynbTUMeauHHbIE JIEKIMU 1O XuMmMuu: «Boma m €€ cBoiicTBa.
Bononoaroroskay, aBtopsl Kaitropoaosa E.A., lNalinykoBa H.I'., SI6nmounckas E.K.

5. CBUIETENbCTBO O TOCYAAPCTBEHHOW perucrpauuum ©0a3 gaHHbIX Ne
2009620262 MynbTUMEIUIHBIE JEKIMA MO XUMHHU: «XUMHUYECKas KUHETUKA U
TepMOIUHAMHUKaY, aBTophl Kaliroponosa E.A., lNaiinykosa H.I'., SI6nonckas E.K.

6. CBuUAETEILCTBO O TOCYAAPCTBEHHOU peructparuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTophl: [aiinykoBa H.I.
S6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparuu 0a3el JaHHBIX PD  No
2010620525 «OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XMMHUYECKHUX
peakiusax», aBTopsl: ['aliqykoBa H.I'. SI6nonckas E.K., Cunoposa N.1.

12 MaTepuajJbHO-TEXHUYECKOe oOOecrevyeHre sl 00y4eHHs 1o

AUCIHHUIIIMNHE

HJ'IEIHI/IpyeMBIe IMOMCIICHUA IJIs1 ITPOBCACHH A BCCX BUJIOB y‘-I@6HOfI ACATCIIBHOCTHU
| HaumeHoBanne | HanmMmeHoBaHME TOMEIEHHH ISl TPOBEACHUS BCEX BUIOB | Anpec (MecTONOI0XKEHHE) |



https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

y4eOHBIX IIPEIMETOB,

KYPCOB, JUCUUITINH
(Monyneit),
MPAKTHKH, HHBIX
BUOB y4eOHOU
JIeATeIIbHOCTH,
MPEAYyCMOTPEHHBIX
y4EOHBIM [LIAHOM
00pa3oBaTenpHON
OpOrPaMMBI

y4eOHOH NeaTebHOCTH, PEAyCMOTPEHHOH y4eOHbIM
IUIAHOM, B TOM YHCJIE IOMELIEHHS JUIs CAMOCTOSATEIbHOH
paboThl, ¢ yKa3aHHUEM MepPEeYHs OCHOBHOTO 00OPYIOBAHMUS,
y9e0HO-HATIISAHBIX TIOCOOM U HCIIOB3YEMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

[IOMEILEHUH AJIst
NIPOBE/ICHNUS BCEX BUJIOB
yaeOHOIl NesITeTbHOCTH,

[IPEAYCMOTPEHHON
y4eOHBIM TUTaHOM (B
cllydae peanu3alyu

oOpa3oBaTenpHON
MPOTpaMMBbI B CETEBOM
(hopMe TOTIOTHUTETEHO

yKa3bIBaeTCs

HaMMEHOBaHHUE

OpraHM3aliy, C KOTOPOH
3aKIIIOYEH JIOTOBOD)

Xumus

ITomemenne Nel32 300, nocagouHbiXx MeCT — 12; IIOmanb
— 64,6xB.M.; YueOHas crieuaTu3npoBaHHas IA00PaTOpHUs
o0mreit xumun (Kadeapsl XUMUH) .
nmabopaTopHOE 000pyIOBaHHE
(Mukpockon — 1 mt.;
mkad mabopatopHslif — 1 mT.;
neHTpudyra — 3 mr.;);
crenuaIn3upoBaHHast MeOenb(yueOHast 1ocka, yueOHas
MeOeb).

ITomemenue Ne412 300, nocamouHbix MmecT — 144; momanb
— 131,7xB.M.; yueOHas ayIUTOpHS AJIsl IPOBEACHUS yueOHBIX
3aHATHI.

CIUIUT-CHCTEMa — 2 IIT.;
CIeHaNTN3NpOBaHHast MeOenb(yueOHas TocKa, yueOHas
MeOeb).

TEXHUYECKUE CPEACTBA 00yUIEHHsI, HAOOPHI
JIEMOHCTPAlMOHHOTO 000PY/IOBaHUS U Y4€OHO-HATJISAHBIX
nocoOuit (HOyTOyK, IPOEKTOP, IKPaH);
nporpammuoe obecreuenue: Windows, Office.

[Momemenune Ne129 300, nocamouHbIx MecT — 12; miomanb
— 41,6xB.M.; yueOHast ayAMTOPHS IS IPOBEACHUS y4eOHBIX
3aHATUHN.
nabopaTopHOEe 000pyIOBaHHE
(obopynoBanue nadoparopHoe — 1 mrT.;

BECHIl — 2 IIT.;
OaHs BoxsiHast — 3 1T.;

Oyp — 5 mwt,;
KaJOpUMeTp — 2 IIT.);

TEXHUYECKUE CPEACTBA O0yUICHUsI
(Bumeo/doto kamepa — 1 mit.);
CrieIMaTn3upoBaHHast MeOenb(yueOHas 1ocka, yueOHas
MeO0eb).

TTomemenne Nel143 300, miomans — 15,5kB.M.; momerieHue
JUTSL XpaHEeHUsI ¥ NPOGHIAKTHYECKOTO 00CTYKUBAHHS
yueOHOro 000pyoBaHusL.
CIuTMT-cucTeMa — 1 mt.;
nabopaTopHoe 000pyI0BaHHE
(m3menpuntens — 1 mr.;
O0yp — 1 mr.;);
TEXHHYECKHE CPEICTBA OO0YUCHHSI
(Bugeo/dpoto kamepa — 1 mmit.).

TTomemenne Ne229 300, nmocagodHbIX MECT — 25; IUIOMIAIb
— 41,1kB.M.; TOMEIIEHUE IS CAMOCTOSITEIILHOM PaboThI
00yYaroIIUXCS.

TCXHUYCCKHNEC CPCACTBA 06y‘I€HI/I$I

350044, KpacHonapckuit
Kkpa#, r. Kpacaogap, yi.
uMm. Kanmuawnna, 13




(mpoektop — 1 mwit.;
aKycTHdeckas cuctema — | mmiT.);
Joctyn k cetH «MHTepHET»;

JIOCTYTI B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaATEIBHYIO
Cpely YHUBEPCHUTETA;
crennanm3upoBaHHas MeOens(yaeOHas Mebens).
IMporpammuoe obecreuenue: Windows, Office,
CIeHATN3UPOBAHHOE JIMIIEH3HOHHOE ¥ CBOOOIHO
pacrnpocTpaHseMoe porpaMMHoe o0ecTieueHue,
IIPEAYCMOTPEHHOE B pabouei mporpamme




