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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabio ocBoenus auctmmiuabl «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 MATEMaTHUECKOTrO 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 IIPAKTUYECKOM HCIOJIb30BaHUH;

O CTPOCHHMM M CBOMCTBAX XUMHUYECKHX BEIIECTB U UX MPAKTHYECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAaX (XUMHYECKME WCTOYHUKM TOKAa) W TPU KOHTAKTE MAIIUH U
o0opyioBaHUsI C OKpyKawmieh cpenoil (Koppos3us, CnocoObl 3alUThl  OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (U3UKO-XMMHYECKUX CBOWMCTBaX METAJUIOB,
CIUIABOB, BSDKYILIUX CTPOUTENBHBIX MAaTEpUANIOB, IPUMEHSIEMBIX B CTPOUTEIBHOM
b1 () K

O CBOMCTBaX  pacTBOPOB pa3JIMYHBIX BEIIECTB, CHOCO0ax pacyera H
MPUTOTOBJICHHUSI PACTBOPOB TPEOYEMBIX KOHIEHTPAIMM, METOAax KOHTPOJIsS
apaMeTpoB PacTBOPOB (KOHLIEHTpAIIMii, moka3zaTesns pH, )KeCTKOCTH BOJBI U T. 11.);

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

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

— npuodpeTeHne yMeHU I

BBISIBJICHUS M Kiaccu(PUKanuu (PU3NYECKUX M XUMHYECKUX IMPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodhecCUOHATBHOM IeATETLHOCTH;

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

BBIOOpa 0a30BBIX (PU3MUECKUX M XMMHYCCKHX 3aKOHOB JJIS PEIICHHUS 3a/1ad
npodeCCUOHATILHON JIeATEIbHOCTH;

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



2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTAaTOB OOY4YeHHUSI 10

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 TEXHUUYECKHUX HayK, a TAK’K€ MaTeMaTUYECKOro arapara.

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«XUMUSD» ABIAETCS TUCLUHUIUIMHONM 0053aTEIbHONM 4YacTH OIIOII BO
noaAroToBkd  oOydaroruxcss 1o  Hampaeinermio  08.03.01  CrpoutenbcTBO
HaIpaBJICHHOCTH «IIpoekTupoBanue 3MaHuN.

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

O0beMm, yacoB

Bunasr yue6HOM paboThI
OuHas 3aouHasa

KonTakTHasi padora
B TOM YHCIJIC:
— ayIUTOpHAas 10 BUAaM

. 49
y4eOHBIX 3aHATHH

— JIEKIIUA 16 -

— [IPAKTUYICCKHUC -

— nabopaTopHbIe 30 -

—— BHCAYIUTOPHAA -

—3a4cCT -

— DK3aMeH 3 —

—— 3al1Ta KyPCOBBIX
paboT (MPOEKTOB)

CamocrosiTeibHas padora
B TOM YHCIJIC:

59

— 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).

1

Kypce, B 1

ceMectpe  (ouHas

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

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyembie
KOMIIeTeHIIU T

Cemectp

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

U TPYI0EMKOCTbH (B Yacax)

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

CamocTtos
TeJIbHAA
pabora

Jlexuun

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

3HaueHne XUMHA B (OPMHUPOBAHHUH
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 XUMHUYEC-
KUX IIPOLECCOB. Xumuueckas
KMHETUKAa M KaTaluu3. XUMHUYECKOe
paBHOBecue. (CMmellleHue paBHOBe-
cus. [Tpunnun 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 XHMHYECKHX JJIEMEHTOB
JI.. MeHnaeneeBa.

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

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh (B 4acax)

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

CamocTtos
TeJIbHAA
pabora

Jlexuun

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

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

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

OIIK-1

I'mapoans couei. [Ipuunna 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, 3MYJIbCUH.
Komnmongnele  pactBopel.  CBoiicTBa
THUO(POOHBIX U JIMOGUITEHBIX KOJUTOHTHBIX
cucreM. CemuMeHTalMs W KOATYJISIIHSL.
OO0pazoBaHue U CBOWCTBA TeTCH.

XuMuS BSIZKYIIHMX CTPOUTENBHBIX
MaTepHuaJioB

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

CHUCTEMBI -

Teopus
TBEPACHUU  BXKYILIUX

OIIK- 1

OKHCAUTEIbHO-BOCCTAHOBHTE/Ib-

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh (B 4acax)

Jlexuun

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

CamocTtos
TeJIbHAA
pabora

Hble peakuuu (OBP).

OBP B nouBax, NpUpOAHBIX BOJIAX U
BOJOEMAX, TEXHHUKE u
AJIEKTPOXUMHUYECKHUX npoleccax.
Meroasl COCTaBJICHHsI ypaBHEHUU
OBP. Baxwueiume OKHCIHTEIN H
BOCCTaHOBHUTEJIH.

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

ONEeKTPOXUMHUYECKHE  TPOIEeCcChl B
CTPOUTEINBCTBE. Xumnyeckue
HCTOYHUKH 3JIeKTPMYECKOr0 TOKA.
l'ansBarnueckue 3neMeHThl. DJC U ee
W3MepeHrne. ONeKTpOXUMHUYEcKas H
KOHIIEHTPALIIOHHAS TOIAPH3aLusl.
AKKYMYJATOPBHIL: KHCJIOTHBIE u
miesiouHple.  3apsgaka M paspsika
AKKyMYJISITOPOB.

Koppo3ust meTasios.

OcHOBHbIE BTl KOPPO3UH: XUMHUECKas
U 3JIEKTPOXUMHYECKAs KOPPO3HUs, KOp-
pO3us oA AeCTBUEM Oy KAAIOLINX
TOKOB (3JIEKTpOKOppo3usi). PaKkTOpHI,
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
JIEKIIUOHH
bIX

4acoB
16

Hroro
naboparop
HBIC
3aHATUSA

30

Htoro
CaMOCTOS
TeJb-
HOH

paboThI
59




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

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIETEHIIUU

Cemectp

Ounas
dhopma
oOy4eHwus,
Jac.

O3HakOMJIEHHE C TEXHHMKOW 0e30MacHOCTU paboThI
B XHMHYECKOH  jaboparopuu, Ha3HAYeHUEM
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
HEOPTraHMYECKUX COCTUHEHUH.

Ogopmnenue npomoKod 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 BO3MONCHOCMU €€
Camonpou3B0abHO20 NPOMEKAHUS.

OIlK-1

Xumuueckas KUuHemuKa u Kamaaus.
JlaGoparopnast pabora: CKOpPOCTh XHMHUYECKHUX
peakuuii M e€ 3aBUCHUMOCTh OT KOHIEHTpAaLUH,
TEMIIEPATYPHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlaGopaTopHass pabota: XHMHUUYECKOE PaBHOBECHE.
Hcnons3oBanne npuHuuna Jle Illarense mnpu
OTIpe/ieNIEHU CMEILEHUS! XUMUYECKOTO paBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHou pabomol

Pewenue 3a0au no kunemuxe.

OIIK -1




Cmpoenue amoma

CtpoeHue u XapakTepUCTUKA 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
3a0aHus.

OIIK -1

Xumuueckasa cea3p, cmpoeHue npPoOCMeEUUUX
Mo1eKyn

Tunel  XUMUYECKHX  CBA3CH, MEXAHU3M  HX
oOpa3oBaHMs, BIUSHUE BHJA CBSI3W HAa CBOICTBa
BEILIECTB, BH/IbI MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — monekyia.  CreneHb
OKHUCJICHUS 3JIEMEHTOB. BaleHTHOCTB.

Pasbop memamuueckozco eapuanma Oomauinezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

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

3awuma omuema no 8vInoIHEHHOU padbome.

OIIK -1

Konumponvnas paboma Ne 1 (memor 1-7)

OIIK -1

Pacmeopul

1.CriocoObI BbIpaXeHUsI KOHLIEHTPALIMH PACTBOPOB.
PacueTHbI IpaKTUKYM.

2.JlaGopatopHas pabota: [TpuroroBnenue
pPacTBOpOB.

Camocmosmenvruoe  ogopmnenue  npomoxona
1abopamopHou pabomol

Pacmeopul snekmponumos

JlaGopaTtopHnast pabota: MloHHBIE peakiuu.
Oenadenue mexHuKol CcOCmagnenus yYpagHeHuUll
ouccoyuayuy pasiuyHbIX 1eKmpoIumos U UOHHO-
MONEKYIAPHBIX YPAGHEHUU PEaKyull.

Odgopmnenue npomoKoia 8bINOTHEHUS
nabopamopuou pabomol

3awuma omuema no evinoaHeHHoOU pabome.

OIIK -1




10

Pacmeopur
Juccounarnuss Boabl. BoaoponaHbI IOKa3aTelnb,
METO/BI €r0 ONPENEICHUS.

Jlaboparopuass  pabora: ['mapomus  comeid.
OOpatumblii 1 HEOOPATUMBIA CIydad THAPOIH3A.
Ompenenenue pH pacTBOpoB pa3iauyHBIX IO
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  BOABI  METOJOM  KOMILJICKCOHO-
METPUYECKOTO TUTPOBAHHSI.

Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHou pabomol

3awuma omuema no evinoaHenHoU 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
JIaboparopHas pabota: MuHEepalIbHbIC BKYIIHE,
MOJy4YE€HHUE, CBOMCTBA

Ogopmnenue npomoKod 6bINOTHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoIHeHHoU pabome.

OIIK -1,

14

OKucnumenvHo-60cCmanosumesnbHble peaKkyuu
JIaGoparopHble paboThl: OKHUCIUTENBHO-BOCCTA-
HOBHTEJBHBIE PEAKIINU C YYACTHEM CIIOKHBIX Be-
mecTB.OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE
PEaKIH C Y9aCTHEM MPOCTHIX BEIIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopHou pabomol
OcHnoebl 21ekmpoxumuu
DJIEKTPOAHBIN  MOTEeHHHAJ, TrajJbBaHHYeCKHe
3J1eMEeHTBI
Jlaboparopnass ~ pabora:  M3ydeHue  pabOTHI
raJbBaHMYECKOTO dJeMeHTa tuna Jlanusms-Skoon.
SBnenue nongpuzanuu. Nsmepenue J3/1C.
W3yuenne paboOThI TalbBaHWYECKOTO dJIEMEHTa
BonbTa M KOHIIEHTPALIMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer 3/1C.
Ogopmnenue npoOmMoKod 8bINOTHEHUS
1abopamopHou pabomol
3awuma omuema no evinoaHeHHoOU pabome.

OIIK-1




15 | Ocnoswt 2nekmpoxumuu OIIK -1, 1 2
JlaGopatopHass ~ pabota:  DJIEKTpOXHUMHYECKas
koppo3us. [IpoaykTel Koppo3uu.

Meroas! 3alIUTHL OT KOPPO3UHU.

Tecmuposanue.

Koumponsnasn paboma Ne 2(memwt 9-14)

Hroro 30

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

6.1 MeTtoauyeckue ykazaHus (COOCTBEHHBIE pa3pabOTKH)

1. IlectynoBa C. A. PacTBopbl U Apyrue AMCIEPCHbIE CUCTEMBI: yuel. mocodue /C.
A. Tlecrynosa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacuogap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye_sistemy Pest
unova_Kostenko Kaigorodova.pdf

2. IlecrynoBa C. A. KommiekcHbie coeauHenus. KomruiekcooOpa3zoBaHue B
BOAHBIX pacTBopax: yueo. mocodue / C. A. [lectynona, E. C. Kocrenko,
E. A. Kaitroponosa. — Kpacnonap: KyoI'AY, 2013. — 161 c.

https://edu.kubsau.ru/file.php/105/01 _Kompleksnye soedinenija Pestunova_ Koste
nko_Kaigorodova.pdf

3. IlecrynoBa C. A.XuMuS BOJABI: TEOPETUUECKUE WU MPHUKIATHBIE ACIEKTHI :
yue6.mocobue / C. A. Tlectynona, E. A. Kaitroponosa. — KpacHonap :

KyoI'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE KHIMIJA VODY TEOR | PRIKL
AD ASPEKTY 438612 vl .PDF

4.Anexcanaposa J. A. UnauBuyanbHble 3aJjaHUsl 111 CAMOCTOSATEIIBHOU PadoThI
CTYICHTOB MO XUMHH: Y4eO.-MeToA. pa3pald. sl MOJATOTOBKH OakajaaBpOB
WH)KCHEPHBIX, arpoHOM. M OWOJIOT. cHeruaabHOCTel arpap. By3oB / O. A.
AnekcannpoBa nap.— Kpacuomap : KyoI'AY, 2016. — 88 c.

https://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

5. Kaiiroponogra E. A.Ilonyuenue, puznko-XxuMHU4YECKUE CBOMCTBA U IPUMEHEHHE
nosmMepoB : yue6. mocobue / E. A. Kaitropomosa, E. C. Kocrenko, E. K.
A6nounckas. — 2-e uzn., ucnpas. u gom. — 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/105/03_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 Vuebnas  numepamypa  u  memoouweckue — yKazaHus (0
CamocmosimebHol pabomol)

1. Xumusa B CTpOUTENBCTBE [DIEKTPOHHBIA pecypc] : KoHcrekT yekuuit / FO.B.

VYerunoBa [U ap.]. — DJEKTPOH. TEKCTOBBIE JaHHbIe. — M. : MOCKOBCKHIA
rOCyJapCTBEHHBI CTpOUTENbHbI yHUBepcuTeT, Ail Il Op Memua, ObC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jgocryna:

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

2.T'aitnykoBa H. I'.XuMus KOHCTpYKIIMOHHBIX MaTepHANIOB: yueb. mocodue. /

H. I'. T'aitnykosa, U. B. [llabanoBa. — Kpacnonap: KyoI'AY,2013. — 525 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/07_KHimija_konstrukcionnykh m
aterialov. GaidukovaNG._ SHabanovalV.pdf

3. T'aligykoBa H. I'.OnexkrpoxuMuyeckre mpoLecchl B TEXHUKE: yuel. mocodue. /
H. TI'. l'afinykoBa, . B. [llabanoBa. — Kpacnomap:KyoI'AY, 2012. — 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHIlektrokhimicheskie process
y Vv_ehnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. Anexkcangpoa 3. A.Xumusa wmetaioB : yded. mocobue / O. A.
AnekcangpoBa,0. A. JlemumeHko. — 2-¢ u3a., uchpaB. U jgon. — KpacHomap :
Ky6I'AY, 2015. - 300 c.

https://edu.kubsau.ru/file.php/105/Uch_posobie_ KHimija_metallov_2_1.pdf

5. Xumusi: TeopeTuuecKre W cCrenuaibHble achekThl : yued. mocodue / H E.
Kocsinok, C. A. IlectynoBa, 1. U1. Cunoposa, /. B. I'aBpunenko. — Kpacnoaap :
Ky6I'AY, 2018. — 189 c.
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i_specialnye aspekty.p
df

6.516mouckaa E. K. Pabouas Terpanp k nabopaTopHbIM paboTaM MO JUCUHUILINHE
«Xumust» / E. K. Sl6nonckas, C. A. IlectynoBa. Kpacnomap: Ky6I'AY, 2012. — 69
c. Pexxum nocryna:

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

7.Kocsnok H.E., Koctenko E.C., Kaitropomosa E.A. CnpaBounuk mo oOrmieit u
Heopranundeckoi xumun. — Kpacnomap: Ky6l'AY, 2012. — 313 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po_obshchei i n
eorganicheskoi _khimii_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
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 VISl MPOBeIeHNs MPOMEKYTOYHOI

arTrecrangmuu

7.1 IlepeyeHb KOMIIETEHUM C YKA3aHHEM JITANOB UX (popMUpPOBaHUS B
npouecce oceoenunst OITIOII BO

Howmep cemectpa*

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
c(OPMUPOBAHHOCTH KOMITETCHIMI 1O TUCIUTUINHAM,
npakTukam B npouecce ocsoenust OII0IT BO

OIIK-1.

CriocoOHOCTBIO pfmiaTts 3aaa4yu HpO(l)eCCHOHaHBHOfI JCATCIBHOCTH Ha OCHOBEC

HCIIOJIB30BAHUA TCOPCTUUCCKHUX W MPAKTUYCCKUX OCHOB CCTCCTBCHHLIX M TCXHHUYCCKUX HAYK, a
TAKXXEC MaTCMaTHYCCKOI'O allrapara.

Vxka3sIBaroTcs HOMCp
CCMCCTPA 11O BO3PACTAHUTIO

Vka3sIBaroTcs IMOCJICA0OBATCIIbHO JUCHUITIIMHEBI, ITPAKTUKN

1,2

Briciiasg maTremaTuka

[EEN
N

duzuka

XUMUS

HaueprarenbHas reomeTpus

WunxenepHas rpaduka

TCOpeTI/I‘IeCKaﬂ MCXaHHKa

H3pickaTenbCcKas IMPAKTHUKaA

Komnerotepnas rpaduka

TexHnueckas MeEXaHUKaA

MexaHuKa >KUIKOCTH U Ta3a

DJIEKTPOTEXHHUKA U JIEKTPOCHAOKEHUE

OB |PRWWINININIF|EF-

[ToaroToBka K mporexype 3amuThl ¥ 3aIUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

* HoMep ceMecTpa COOTBETCTBYET ATany (pOpMUpPOBaHUS KOMIIETEHIIUN

7.2 Onucanue nokasareJsieil 1 KpUTepHeB OLlEHMBAHUSI KOMIETEHIHI HA
Pa3JIMYHBIX 3TANAX UX (OPMHUPOBAHUS, ONIUCAHUE IIKAJIbI OLCHUBAHUA

IInanupyemMsle pe3yabTaThl
OCBOCHHUS KOMIIETEHIIUH

YpoBeHb OCBOEHUS

Heynosnersopu
TEJILHO
(MUHMMAJTbHBIH)

Y nosnersopu
TENBHO
(TIOpOTOBHIIA)

Xopowo
(cpenHmit)

OT1ian4yHO
(BBICOKHI)

Orenou
HOE
CpPEeACTBO

OIIK-1.

Cnoco0en pemats 3aga4yd  NpPogdecCHOHAIBLHONH JeATeJIbHOCTH HAa OCHOBE MCIOJb30BaHUS

TEOPETHYCCKUX H MPAKTHYECKHX OCHOB €CTECTBEHHBLIX M TEXHHYECKHX HAYK, a TaKiKe MaTEeMaTHYE€CKOIo

anmapara

OIIK-1.1 BersiBnenue u
Kiaccuukanus GU3NIECKUX U
XMMHUYECKHX ITPOLIECCOB,
MPOTEKAIOUINX Ha 00BEKTE
npodeccnoHamTbHOMI
JIeSTeIbHOCTH

He BJajeeT
3HaHMSAMH
¢usnyeckux H
XUMHUYECKUX
MIPOIIECCOB,
MPOTEKAFOIIHX
Ha 00BeKTe
npodeccroHab
HOI1
JIeSITeIIbHOCTH

HNwmeer
MTOBEPXHOCTH
13 3HaHU
(usnvecKux u
XUMHUYIECKHX
MIPOLIECCOB,
MTPOTEKAFOIINX
Ha  OOBeKTe
mpogeccrona
JILHOM
JeSITeIBbHOCTH

Nwmeer
JIOCTaTOYHBIE
3HAHMS
¢dm3nyecknx u
XUMHUYECKHX
MIPOIIECCOB,
MPOTEKAOIIHX
Ha  OOBeKTe
npodeccrona
JIHOM
JIeSITeIIbHOCTH

3Haer
BBICOKOM
YpOBHE
¢dusnyeckne
u
XUMHYECKHE
MPOLIECCHI,
MPOTEKAFOII]
ue Ha
o0bekTe
npodeccron
aJbHON
JIeSITEIIEHOCT

Ha

Keiic-
3aJjaHue,
KOHTPOJI
bHast
pabora,
TECT,
pedepar,
BOIIPOCHI
K
9K3aMeH

y




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl HeynoBnerBopu | YnoBierBopu Xopotiio Otmraso HOE
OCBOCHUSI KOMITCTEHIINU TEJIBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
"
OIIK-1.2 Onpenenenune He ymeer | Ymeer Ha | YMeer Ha | Ymeer Ha | Keiic-
XapaKTEePUCTUK (PU3HIECKOTO OTIPEIETATh HU3KOM JOCTaTOYHOM | BBICOKOM 3ajlaHue,
npouecca (SBIeHHA), XapaKTEepPUCTHK | yPOBHE YpOBHE YpOBHE KOHTPOI
XapaKTEPHOTO JUIs OOBEKTOB U (U3MUECKOTO | OIPEAEIATh OTIPEETATh ONpENCTsATh | bHaA
npodeccrnoHanbHOI mpouecca XapaKTEepUCTH | XapaKTEpPHCTH | XapakTepHucT | pabora,
JIeITeIIbHOCTH, Ha OCHOBE (sBeHUSN), KH K1 UKH TECT,
TEOPETHYECKOTO U XapaKkTepHOTO ¢usnyeckoro | ¢usnueckoro | ¢usmyeckor | pedepar,
9KCIEPUMEHTAILHOTO Uil OOBEKTOB | Ipolecca mporiecca 0 Impoliecca | BOIPOCHI
UCCJIEI0BaHUI npodeccuonans | (SBICHUS), (sBEHUSA), (sBEHUS), K
HOM XapaKTEepHOTO | XapaKTEpPHOTO | XapaKTepHOr | SK3aMeH
JIeSITeIIbHOCTH, JUIL OOBEKTOB | JI1 OOBEKTOB | O s |y
Ha ocHOBe | mpodeccroHa | mpodeccroHa | 0OBEKTOB
TEOPETHYECKOTO | JTHHOU JBHOU npodeccron
" JEATENIBHOCTH, | JESTENbHOCTH, | aJlbHOH
9KCTIIEPUMEHTANl | Ha OCHOBE | Ha OCHOBE | JIESATEILHOCT
BHOTO TEOPETHYECKO | TEOPETUYECKO | M, HA OCHOBE
Uccie0BaHui ro u | ro U | TeOpeTHYecK
9KCIIEPUMEHTa | SKCIIEpUMEHTa | Oro u
JBHOTO JBHOTO SKCTIEPUMEH
UCCIICZIOBAaHUI | MCCIIEIOBaHUH | TaJbHOTO
UccIeJ0BaH
5051
OIIK-1.3 Onpenenenue He ymeeT | YMmeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
XapaKTEePUCTUK XUMUIECKOTO OTIPEEATh HU3KOM JIOCTaTOYHOM | BBICOKOM 3a7iaHue,
npouecca (SBIeHHA), XapaKTEepPUCTHK | YPOBHE YpOBHE YpOBHE KOHTPOI
XapaKTepHOTO JUIs OOBEKTOB U XHMHYECKOTO | OIIPEAEIATh OTIPEEATh OTIpENETATh | bHas
npodeccrnoHaNbHOM nporecca XapaKTepUCTH | XapaKTEpPHCTH | XapakTepucT | pabora,
JeATEIILHOCTH, HAa OCHOBE (sBeHUS), KA K1 UKHA TecT,
9KCIIEPUMEHTAIILHBIX XapaKTepHOTO XMMHUYECKOTO | XMMHUYECKOTO | XUMHYecKor | pedepar,
HCCIIeTOBaHUH Jng  00BEKTOB | mporiecca nporecca 0 Tpolecca | BOIPOCHI
npodeccuoHans | (ABICHHA), (sBEHUA), (srBICHUS), K
HOM XapaKTEepHOTO | XapaKTepPHOTO | XapakTepHOr | dK3aMeH
JIeSITeIIbHOCTH, JUIsL OOBEKTOB | /I OOBEKTOB | O s |y
Ha ocHoBe | mpodeccrona | mpodeccrHoHa | OOBEKTOB
OKCIIEPUMEHTAJ | JIbHOM JIbHOM mpodeccuoH
BHBIX JEeATeNIbHOCTH, | JIESTENbHOCTH, | aJIbHOH
UccIe0BaHni Ha OCHOBE | Ha OCHOBE | JIESITEeIIHOCT
9KCIIEPUMEHTa | 3KCIEPUMEHTa | W, Ha OCHOBE
JTBHBIX JIBHBIX 9KCTIEPUMEH
WCCIIEIOBAaHUN | MCCIICIOBAHUM | TaJbHBIX
uccie0BaH
5051
OIIK-1.4 ITpencraBienue He ymeer | YmMeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
6a30BbIX /I MPO(ECCHOHANBLHON | MPEACTaBISTh HU3KOM JIOCTATOYHOM | BBICOKOM 3ajiaHue,
chepsl hrU3HUECKUX MPOIIECCOB U | Oa30BBIC JUIS | YPOBHE YpOBHE YpOBHE KOHTPOIT
SIBJICHUI B BHJIC npodeccroHalb | NPEACTaBIATh | MPEACTABISTh | HPEICTABIAT | bHas
MaTEeMaTHIECKOTOo(MX) HOM ctepsr | 6azoBele s | OazoBele ansA | b 0a3oBBIE | paboTa,
ypaBHEeHHUsI(11) ¢usnueckne npodeccrona | mpodeccuoHa | A TECT,
HPOLECCHI u | IbHOM cdepsl | IpHOH cdepsl | mpodeccuon | pedepart,
SBJICHUS B BHJE | (hU3MUECKHE ¢dusnyeckne AIBHOMN BOITPOCHI
MaTeMaTHYecKo | Mpolecchl U | mpomecchl | | cdepbl K
ro(ux) SIBJICHUS B | SIBICHHMS B | ¢u3HUecKue | 3K3aMeH
ypaBHeHUsI(11) BUJIE BHJIE IIPOLECCHL U | Y
MaTeMaTH4ecK | MaTeMaTH4YeCK | sSBICHHS B
oro(ux) oro(ux) BUJIE
ypaBHeHuA(i) | ypaBHeHmA(I) | MaTeMaTHue
cKOro(ux)

ypaBHeHHsI(




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOCHUSI KOMITCTEHIINU TENBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
)
OIIK-1.5 Bribop 6a30BBIX He BiageeT | Ha Hu3koMm | Ha Ha Bricokom | Ketic-
(pU3MUECKUX U XUMHUYECKUX HaBbIKAMHU YpOBHE JIOCTaTOYHOM | YpPOBHE 3a7aHue,
3aKOHOB JUISl PEIICHNUS 3a1a4 BBIOOpA BIafeeT YpOBHE BIazeeT KOHTPOI
npodeccrnoHanbHOI 6a30BBIX HaBBIKAMHA BIazieeT HaBbIKAMHU bHas
JIeSTeTFHOCTH ¢u3nvyeckux W | BeIOOpa HaBBIKAMU BEIOOpa pabora,
XUMUYECKHUX 0a30BBIX BBIOOpa 0a30BBIX TECT,
3aKOHOB Juisl | pusndeckux M | 6a30BBIX ¢msuyeckux | pedepar,
pemieHust 3ajad | XMMHUYECKHX ¢bu3uyeckux u | u BOIIPOCHI
npodeccroHans | 3aKOHOB  JUISL | XMMHUYECKUX XUMHYECKHX | K
HOM peleHus 3aKOHOB  JUIS | 3aKOHOB JAJIS | 3K3aMEH
JIeSITeIbHOCTH 3a1a4 peneHus pemeHus y
npodeccrona | 3axad 3amadq
TBHOM npodeccrona | MpoecCHOH
JIESTENBHOCTH | JIbHOU aJbHON
JIESITEIIBHOCTH | AESTEIBHOCT
"
OIIK-1.6 Pemenne nnxenepueix | He ymeeT | Ymeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
3a/1a4 ¢ IIOMOIIBIO pemaThb HHU3KOM JIOCTaTOYHOM | BBICOKOM 3aJaHue,
MaTeMaTHUYECKOro anrmapara HUH)KEHEpHBIE YpOBHE YpOBHE ypOBHE KOHTPOJI
BEKTOPHOM aireOpsl, 3a1a4n C | pemath pemaTb pemaThb bHas
AQHATUTUYECKON TeOMEeTpUU U MOMOIIBIO WH)KCHEPHBIE | MH)KEHEpPHbIE | MHXKEHEepHbI | pabora,
MaTeMaTHYECKOTO aHaIu3a MaTeMaTHYecKo | 3afayu c | 3ama4n C | € 3agaud c | TecT,
ro amnmapara | IOMOIIBIO MOMOIIBIO MTOMOIIBIO pedepar,
BEKTOPHOH MaTeMaTH4ecK | MaTeMaTHYEeCK | MaTeMaTHde | BOIIPOCHI
anreOpsl, Oro ammapara | Oro ammapaTa | CKOTro K
AQHAJTUTHYECKOH | BEKTOPHOMH BEKTOPHOU anmapara 9K3aMeH
reoMeTpun ¥ | anredphl, anreOpsl, BEKTOPHOU y
MaTeMaTHYeCKO | AHAIUTHYECKO | aHAJIMTHUYECKO | anreOpsl,
TO aHaJIN3a H TeoMeTpuu | ¥ TEOMETPHH M | aHAIUTHYEC
u MaTeMaTHYeCcK | KOi
MaTeMaTH4YeCK | Oro aHaJIN3a TeOMETPUH U
Oro aHamu3a MaTeMaTHue
CKOTO
aHaim3a
OIIK-1.7 Pemenne ypaBHeHHUH, He ymeer | YmMeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
OTIHCHIBAIOIINX OCHOBHBIE pemaThb HHU3KOM JIOCTAaTOYHOM | BBICOKOM 3aaHue,
(hu3MUEeCKHe MPOLIECCHI, C ypaBHEHHUS, ypOBHE YpOBHE YpOBHE KOHTPOII
NPUMEHEHHEM METOJIOB OIMCHIBAIONINE | peIIaTh pemars pemars bHas
JMHEHHOW anreOpsl 1 OCHOBHBIE ypaBHEHHS, ypaBHEHHUS, ypaBHeHHs, | paboTa,
MaTeMaTHYECKOTO aHaIHN3a ¢usmueckne OITMCHIBAIOIIN | ONMCHIBAIOIIM | OIMCHIBAIOII | TECT,
TIPOLIECCHI, C|€e OCHOBHBIE | € OCHOBHBIE | W€ pedepar,
MIPUMEHEHHEM ¢busnueckue ¢busuueckue OCHOBHBIE BOTIPOCHI
METOZIOB HpoLEeCChl, C | Mpolecchl, ¢ | Gu3ndeckue | K
JIMHEHON NIPUMEHEHUEM | IIPUMEHEHUEM | MPOLECCHI, C | JK3aMEH
anreOpsl U | METO/IOB METOZIOB IpUMEHEHHE | y
MaTeMaTHUYeCKO | JIMHEHHOU JIMHEMHON M  METOJOB
TO aHaJIN3a anreOpoI u | anreOpsl U | TUHEHHOU
MaTeMaTH4ecK | MareMaTH4yecK | anreOpsl |
Oro aHanmusa Oro aHanm3a Maremaruue
CKOTO
aHaJm3a
OIIK-1.8 O6paboTka pacuetHsix | He Brajgeer | Ha HuskoMm | Ha Ha Boicokom | Keiic-
Y 9KCTIEPUMEHTAIIBHBIX TAaHHBIX HaBBIKAMHU ypOBHE JIOCTaTOYHOM | YpPOBHE 3aJaHue,
BEPOSITHOCTHO-CTaTUCTHYECKUMHU | 00paboTKH BIIAJIEET YpOBHE BIIaJEET KOHTPOJI
METOAAMHU pacueTHBIX W | HaBBIKAMU BJIajieeT HaBBIKAMH bHas
SKCHEPUMEHTANI | 00paboOTKH HaBBIKAMHU 006paboTkn pabora,
BHBIX  JIAaHHBIX | PacUeTHBIX U | 00pabOTKH pacUeTHBIX U | TECT,
BEPOSATHOCTHO- | DKCIIEPHMEHTa | PACUETHBIX M | IKCIEPHMEH | pedepar,




YpoBeHb ocBOeHUS Ouenou
[Tnanupyemble pe3ysbTaThl HeynoBnerBopu | YnoBierBopu Xopotiio Otmraso HOE
OCBOCHUSI KOMITCTEHIINU TENBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
CTaTHCTHYECKH | JIBHBIX 9KCTIEPUMEHTa | TaJIbHBIX BOIIPOCHI
MH METOaMH JaHHBIX JBHBIX JTAaHHBIX K
BEPOSITHOCTHO | JaHHBIX BEPOSITHOCTH | 9K3aMEH
- BEPOSITHOCTHO | O- y
CTaTHCTHYECK | - CTaTHCTHYEC
UMH CTaTHCTHYECK | KHMH
METOaMHU UMH METOJlaMU
METOJIaMU
OIIK-1.9 Pemenne unxenepHo- | He ymeer | YmMeer Ha | YMmeer Ha | Ymeer  Ha | Keifc-
TreOMETPUYECKHX 3a1a4 pematsb HU3KOM JIOCTaTOYHOM | BBICOKOM 3ajaHue,
rpagu4ecKkuMHu criocodbamu WH)KEHEPHO- ypOBHE YpOBHE YpPOBHE KOHTPOJI
TEeOMETPUYECKH | peliaTh pemars pemars bHast
e 3a7a4y | MHKXEHEPHO- WHKEHEPHO- WHKCHEpHO- | paboTa,
rpa¢MIECKUMH | TEOMETPUYECK | TEOMETPHIECK | T€OMETpHUEC | TECT,
criocobamu ne 3aja4un | ue 3a7a4y | Kue 3amadd | pedepar,
rpa¢pudeckuM | rpadpudeckuM | rpadUUecKd | BOIIPOCHI
1 CTI0CO0aMu U criocobaMu MH K
criocobamu 9K3aMeH
y
OIIK-1.10 Ouenka Bo3aeiicteus | He ymeer | YMeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
TCXHOI'CHHBIX q)aKTOpOB Ha IMPpOBOAUTH HHU3KOM J0CTaTOYHOM BBICOKOM 3aJaHuc,
COCTOSIHUE OKpY’Kalolel cpelibl | OLEHKY yYpOBHE YpOBHE YpPOBHE KOHTPOJI
BO3HeﬁCTBHH MpOBOAUTH IMPpOBOAUTH IMPOBOAUTH bHasA
TEXHOT'€HHBIX OLICHKY OLICHKY OLICHKY pabora,
(hakTOpOB  Ha | BO3ICHCTBHA BO3JICHCTBUS BO3/IEHCTBUS | TeCT,
COCTOSTHHE TEXHOTEHHBIX | TEXHOTCHHBIX | TEXHOTCHHBI | pedepar,
OKpYXKaromiein ¢dakTopoB Ha | pakTOpoB Ha | X (AKTOPOB | BOIPOCHI
cpenbl COCTOSIHUE COCTOSTHHE Ha K
OKpYXKalOIIeH | OKpy’Kalomed | COCTOSIHHUE 9K3aMeH
cpensl cpeabl OKpyXarome | y
1 cpefipl
OIIK-1.11 Ompenenenue He ymeer | YmMeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
XapaKTepUCTHUK MPOIIECCOB OTIpeIeNIATh HHU3KOM JIOCTATOYHOM | BBICOKOM 3ajiaHue,
pacnpezeneHus, npeoOpa3oBaHusl | XapaKTEPUCTUK | YPOBHE YpOBHE YpOBHE KOHTPOJI
Y UCTIOJIb30BAHUS DJISKTPUUECKOH | 1 TIPOLECCOB | OINPEAENATh OIIpeIeTIsATh OnpeJensTh | bHas
OHEPTHH B JEKTPUUECKHX LEMSIX | PacHpelesieHns, | XapakTepUCTH | XapaKTepUCTH | XapakTepucT | padora,
npeoOpa3oBaHW | KU IPOLECCOB | KM TPOLECCOB | MKH TECT,
o W | pacnpeseNeHn | paclpelelieHH | MpOLEeccoB pedepar,
UCTIONIb30BaHUA | 41, A, pacipeseneH | BOIPOCHI
JJIEKTPUYECKON | mpeoOpa3oBaH | mpeoOpas3oBaH | u, K
SHEPTUH B | Ui u | us u | mpeoOpa3oBa | SK3aMeH
JJIEKTPUYECKUX | WCIIOJIb30BAHM | MCIOJIB30BAHU | HHSA uly
LeTsiX s s HCIIOJIb30Ba
ANIEKTPUYECKO | DIEKTPUUYECKO | HUS
W DHEpruu B | U DHEPrUM B | DJIEKTPUYECK
ANEKTPUYUECKH | DJIEKTPUYECKH | O OSHEpPruu
X LEeIIsIX X OeIsX B
ANIEKTPUUECK
nX Iemsix
7.3 TunoBbIie KOHTPOJIbHBIC 3ajJaHud WJIM HHbIC MaTepHaJbI,

H€06XOIII/IMLIC AJd OHCHKH 3HaHHﬁ, YMeHHﬁ, HABBIKOB, XapPaKTCPHU3YIOIIHUX

3Tanbl (OPMUPOBAHUA KOMIIeTeHUIMH B npouecce ocsoenuss OITOII BO




KoHTpoap 0cBOEHUST AUCHUIIIIMHBI «XUMHUSD» MTPOBOAUTCSA B COOTBETCTBUH C
[In Kyol'AY 2.2.4 «@oH0 oyenounvix cpedcmsy» MO BUIAM OLICHOYHBIX CPEICTB
3 Tabmumbl 7.2: KEWChl, KOHTPOJIBHBIC 3alaHWsl, TECTHI, TEMBI pedepaToB
(moKJIaioOB), U T.J.

Tekymuii KOHTPOJb MO JOWCHHUIUIMHE «XUMHS»  MO3BOJSAET OLEHUTh
CTENEHb BOCTIPUSITHS y4eOHOTO0 MaTepualia U MPOBOJUTCS sl OLICHKHA 3HAHUM,
YMEHUH, HAaBBIKOB M OINbITA JEITEIbHOCTH, XapPaKTEPU3YIOMINX  ATAIlbI
dbopmupoBanus komnetreHui B mpouecce ocsoenus: OIOIT BO

Texymuii KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TeMaTHUeCKui (110 uToram
U3Y4YEHUS ONpPENENICHHbIX TEeM JUCIHUIUIMHBI) W pyOekHbI  (KOHTPOJb
OTIPEJICTICHHOTO pa3jiefia WIM HECKOJIbKUX Pa3/iesioB, Mepe]l TeM, KaK MPUCTYIUTh K
U3YYCHUIO OYepeHOM YacTu yuyeOHOro wmatepuana). Pe3yiabTaThl TEKYIIETro
KOHTPOJISI UCIIOJIB3YIOTCS TPU MTPOBEAEHUN MPOMEKYTOUHON aTTECTALINH.

Keiic-3apanus

Keiic-3apanue nmo Teme Ne 1. «OCHOBHBIE 32aKOHLI Y TIOHATHSI XUMUID)

OnpenesieHue maccoBoi 10m okcuaa meau (11) B kapoonare
ruapokcomenu (I1)

PeakTuBbl U oGopynoBanue: tmopomok coiau (CuOH),COs, dapdopoBbrit
TUTENIb,  TUTENbHBIE  INUMIBI,  MydeabHas  Te4Yb, JKCHUKATOpP,  BECHI
TEXHOXUMHUYECKHE.

Boimosinenue pa6orbl. DaphopoBbIi TUreab MYCTOM M B3BELICHHBIN
MpoKanuTe B My(esie 10 MOCTOSHHOM MacChl TMPHU TEX YK€ YCIOBUSIX, TPU KOTOPHIX
MpeAnoiaraercsl MpPOKAIUBaTh coJib. [IpelHa3HAYeHHBId Mg MPOKAJIWBAHUS
TUTEJIb BO3BMUTE TUTEIBHBIMH IIUMIAMHU 32 Kpall U MOMECTUTE B MYy(eIbHYIO
neub. [Tocie 25-30 MuH NpokanvBaHUs TOCTAHBTE €0 U3 MEUYU, JAUTE OCTHITh HA
JucTe acbecta W mepeHecutre B dKcuKarop. llocnmemHuilt 3akpoiTe KPBIIKON
cnycms =2 mun, iHa4e TIPU OXJIAKJICHUHM B SKCUKATOPE CO3JAeTCs pa3psiKeHUe U
KPBIIIKY OyAET TPYJAHO OTKPBITh. OXJaguTe TUTEIb B IKCUKATOPE A0 KOMHATHOM
TeMIepaTyphl U B3BEChTE HA aHAJTUTUYECKUX Becax.

B mpenBapurenbHO B3BEMIEHHBIM W JOBEAEHHBIM 10 IMOCTOSHHOW MAacChl
TUTEJb TTIOMECTUTE HaBeCKy MpuOIu3uTeabHO 1,1 T pacTepTodl B MOPOIIOK COJIU
(CuOH),COg3, Turens ¢ COJIbIO MOMECTUTE B MY(EIbHYIO TIeUb U MPOKAIUTE B
teuenne 10 mun mpu temmeparype 350—-400 °C. Koraa mBeT HarpeToro BemiecTsa
M3MEHUTCS. J0 YEPHOTO, IIUMI[AMU TIEPEHECUTE TUTENb B HKCUKATOp s
OXJIQXEHUA 10 KOMHATHOW TeMIepaTyphbl.

3aTeM B3BECHTE TUTENIb C COJECPKUMBIM Ha TEX KE Becax.

[IpoBenuTe KOHTPOJIBHBIA ONBIT. It 3TOrO BHOBb NPOKAJIUTE THUIENIb C
COAECPKUMBIM B TeueHue 10 MUH, OXJIAAUTE €r0 B DKCUKATOpE U B3BechTe. Ecnu
pacxokjaeHue Mo macce cocrapisier He Oosnee 0,02 r, cuuTaercs, 4TO COJIb



pasnmoxkmiack  moiaHOCThIO.  Ecnm  pacxoxzaeHue — Ooibliiee,  MOBTOPUTE
pOoKaTMBaHUE 00pasIia.

3anucsy oaHHbIX onvima.

1. Macca turina m,, r

2. Macca TUTJIS ¢ BEIIECTBOM My com, T-

3. HaBecka cout Mcyuy, T.

4, Macca TUTJIs ¢ BEIIeCTBOM (TI0CIIe MPOKATMBAHUS ) M v+comms T-

5. Macca BemiecTBa Mociae NPOKaIuBaHUS m/cmm, T.

PaccuunTaiiTe mo moaydeHHBIM JaHHBIM COACpPKaHWE MPOAYKTA Pa3IOKCHUS B
OCHOBHOM BEIIIECTBE, a TI0 JOpMYJIe BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHHE.

® = m(CuO)/m((CuOH),CO3), B momsix eawHHUIBI WK B % IPOICHTAX,
(ymHOXxuB Ha 100).

Borunciaure a0COMIOTHYH) M OTHOCHUTEJIbHYH) OIIMOKH OIpede/IeHUs.
CneaaiiTe BHIBOIBI 11O padore.

KoHTpobHbIE BONPOCHI

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

2. Kakue BeliecTBa Ha3bIBalOTCs AabTOHUAaMu? [IpuBennure npumepsl.

3. UTo 03HA4aeT MOHATUE «MOJIIPHAs Macca BellecTBa»? BbluuciauTe MOISPHYIO
Maccy TUAPOKCUIA KAJIbITHSI.

4. ChopmynupyiiTe clieIcTBUS U3 3aKOHA ABOTapo.

5. Yro Takoe atoM, MoJiekyna? UTo Takoe MpocToe BEUIECTBO, CIOKHOE?

6. Jlaiite GopMyIHPOBKY MOHATUIO «XUMUYECKUN SKBUBAJICHT.

7. Onpenenute MossipHbIe Macchl 3kBUBasIeHTOB: N,O, PCl3, H,S.

8. Ompenenure MOJSPHBIE MacChl SKBHUBAJCHTOB KHCIOT W OCHOBAHUW B
CJIEAYIOIINX PEaKIUAX:

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 OSKBUBAJCHTOB, HAIMUIIUTE €ro MaTEeMaTUYECKOe
BBIPAXKEHUE.

10. Uto Takoe «3KBUBaJIEHTHBIN 00bemM»? Kakue oO0beMbI MpHU H. y. 3aHUMAIOT 1
MOJIb 9KBUBAJIEHTOB KUCIOpOJa, okcua yriepoaa (IV), ammuaka?

Keiic-3apanmne no reme Ne 1 «Kiiacchl HeOpraHm4ecKux coeMHEHUn»

Omnpbit. Ilosryyenne cpeaHux cosieu

a) PeakTuBbBI: pacTBOp XJjopuaa 6apust 1 H., pacTBop cyibdara Harpus | H.,
npoOHupKa.

Hanuts B mpobupky 3-4 kamiuu pactBopa xjopuaa Oapusi, 1o0aButh 3-4
KAl pacTBopa cyibdara U HaTpusl.

0) PeakTuBbI: pacTBOp Cy/bdhara Meau 1 H., IIMHK METATUTAYECKUI, TIPOOUpKA.

Hanute B nmpobupky 3-4 karniau pactBopa cyibhara Meau, OpoCUTh KycO4eK
IIUHKA.



B) PeakTMBBI: HACBHILIEHHBIA PACTBOP T'HIPOKCUIA KAJIbLH, OKCUJL yIiepoaa
(IV), anmapar Kumnma

Hamute B mnpobupky 1o 1/3 oObeMa pacTBopa TUIPOKCHAA KaIbIUs
(M3BECTKOBas BOJIa) U MPOIMYCTUTh Yepe3 Hero okcua yriepona (1V) (yriaexkucmsrii
ra3z) u3 annapara Kunmna o nosiBieHus MyTy.

3aganue. 3anuch JaHHBIX ONBITA.

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

2) Hanummre ypaBHEHMS XUMHUYECKHX pEAKLUHd, MPOTEKAOIHNX B
npoOHupKax.

3) Iox xaxmoil U3 peakuil yKaKuTe MPU3HAK pPeakiuu (Hampumep, Oelblii
0CaJioK, 00eCIIBEYMBAHUE U T.II.)

4) HazoBuTe Bce NPOAYKTHI PEAKIIMH, 32 UICKIIOUYEHUEM BOBI.

5) CdopmynupyiiTe BBIBOJ: pEaklIMsAMU, MEXKIYy KaKUMU KjaccaMu
HEOPraHUYECKUX COCAMHEHUN MOKHO MOIY4YUTh CPETHUE COTTU?

KoHTposabHBIE BONIPOCHI
Hanumwure ypaBHEHUs peakiuii, ¢ MOMOILIBIO KOTOPBIX MOYKHO OCYILIECTBUTH
CJIEAYIOIINE TPEBPALICHNUS, POAYKThI PEAKIINI 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,0 —- KOH — KHCO3; — K,CO4

5. Al — Al,(SO4); — Al(OH)3 — Al(OH),Cl — AlCl,

6. BaO — Ba(OH), — BaOHNO; — Ba(NO3), — BaSO,

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

9.7Zn — 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), -MgOHNO; —Mg(NOs),
13. ZnO — ZnSO4 — Zn(OH), — Na,Zn0O, — 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), — BaOHCIl — BaCl,.

17. P — P,0Os — H;PO, — NaH,PO, — NazPO,

18. Fe—Fe,05+HCl —X—Fe(OH); s V—Fen(S0.)s.
19. P —>P205—>H3PO4—>Ba(H2PO4)2—>Ba3(PO4)2+H2504—>?

20. K—KOH—KHCO3—CaCOs—Ca(HCO3), s ?

Keiic-3aganune nmo teme Ne 2 «OCHOBbI XMMHUY€ECKOH TEPMOINHAMHUKN»



(JHepreTnka XUMHYECKHUX MPOIECCOB)
A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHUS MPoLecca
1. Ucnonw3ysi cripaBOYHBIE JaHHBIC TAOJIMIIBI, ONpPEACIUTEe U300apHBIN TEMI0BOM

ah ekt AH;05 xUMHYECKOIT pEaKIMy BaIlIETO BapUaHTa
C2H4(r)+ 302(1-) HZCOZ(F) + ZHZO(X)

Cnenaiite BbIBOA O BbIJCJCHUM WIH NOIVIOIIEHUM TeIUIOTHI B Ipolecce
peaKumu.

2. Onpenemure m3menenne SHTpornH AS’yg B XOme XHMHUECKOH peaKIli,
OPOTEKAIOLIEH TMpU CTaHAAPTHBIX YCIOBUSAX B MJCAIBHOM TIa3000pa3HOM
cocrostHii. OGbsicHuTe 3HAK u3MeHenmsi AS’x; B pesy/bTare JAaHHOI
peaKium.

3. Onpenenute n3ameHenue Heprun [' mooca A60298 B XOJIE XUMUYECKON pEaKIuu,
UCIIOJIb3Ysl CIIpaBOYHbIC AaHHbIe Tabmuubl. [1o 3HaKy n3Menenus sHepruu ['nd6ca
AG’qg crenaiiTe BBLIBOX 0 BO3MOKHOCTH CAMOIPOM3BOJILHOIO MPOTEKAHHS

peakuuu.

Ta6m/1ua CTaHI[apTHI)IG S3HAYCHUA TCPMOJUHAMUYCCKUX BCIIMYNH HEKOTOPLIX BEIICCTB
BemectBo | CocTosiHue AH0298, ke AGOZQ& Kk onc 30298’ Thx/mois K

MOTb MOT

CoH, r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHy r 52,280 68,173 219,450
NH; r -45,190 -16,647 192,500
CH4 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,O xK -285,950 -237,190 69,940
\P) r 0,000 0,000 200,000
H, r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Cl, r 0,000 0,000 222,950

b) «Onpenesienne TenioBoro 3gp¢pexra nmpouecca pacCTBOPEHUs
NH;sNOz»

O6opynoBanne u marepuanabl. 1. Hurpat ammonust NH;NO;. 2. Crakansr
(250-300 mu). 3. TepMoMeTp, YKpEIUICHHBIN B IITATHBE.

BoinosiHenue. B crakan Haneiite HeMHOro Bojbl. OMyCTUTE TEPMOMETP,
MOTPY3UB €ro MIAPUK B BOAY. 3aT€M BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHUX



KPUCTAJUIOB HUTpAaTa aMMOHMA. TepMOMETP MOKa3bIBAET CUIBHOE NOHUKEHUE
TEeMIIepaTypbl pacTBOpa.

NH4N03(KP) + nHzo = NH4N03'nH20.

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

Keiic-3apanune no reme Ne 2 «3aBUCMMOCTb CKOPOCTH XMMHMYECKOM
peakuMu OT Pa3JIuYHbIX GaKTOPOBY.

OmnpbIT 1. 3aBMCHMOCTH CKOPOCTH PeaKIIUuN
A) OT KOHIIEHTPAUM PearupyrInx BeuecTn

PeakTuBbl M 000pyZOBaHMe: PAcTBOP CEPHON KHUCIOTHI 2 H., PacTBOP
trocynbdara Hatpus (Na,S,03) 1H., MUCTHIIMPOBaHHAS BOAA, YETHIPE MEPHBIC
POOHPKH, KareIbHUIIBI WIIA MTUTIETKH, CEKYHIOMED.

Tuocynsdar HaTpusi pearupyer € CEpHOM KHCIOTOW MO CIEAYIOIIEMY

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

[IpuzHakoM MpoTeKaroImel peakuu SBISIETCS Oo0pa3oBaHWE MYTH TMpU
BBITIAJICHUH CEPBI B OCAJIOK.
JIy1st mpoBeIeHUs OTbITa B YETHIPEX MPOOUpPKAX MPUTOTOBHTE PABHBIC 0OHEMBI

pPacTBOPOB THOCYJIb(paTa HATPUS PA3IMUHON KOHIICHTpPAIUH, JJII 9TOTO0 BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCyNbdaTa U 10BeIUTEe 00BEM B mpodupkax a0 12
Kareib, 100aBUB B KaXkAYyI0 BOJY, Kak yKa3aHo B Tabsuuiie 1.

3atem B 1-10 mpoOupKy mo6aBbTe 1 Kamio CepHON KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB CekyHaoMmep. [Ipocnmeaure, 4TOOBI Kamiis HE TMoNajga Ha CTEHKHU
POOUPKHU.

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

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

3aganue. 3anuch JaHHLIX ONBITA.

1) 3anecute B TaONUIly JaHHBIE, MPOBEICHHBIX NCCIIETOBAHMIM

Tabnumna - JlaHHBIE ONbITA

No KonnuecTBo kanenn O6mee | OTHOCUTENB- Bpewmst OtHOCHTENB
po- YUCJIO | Has KOHIICHT- | MOSIBJICHHS | Hasi CKOPOCTh
OupKHU Pactsop | H20 | Pactsop Karmeyib | parusi. MYTH, peakiu
Na,S,03 t, cex
: -1
Na2520s H2S04 A\ C 1/, cex
OTH.




1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuTaiiTe OTHOCUTEIBHYIO MPAKTUYECKYIO CKOPOCTh PEAKIINU J1JIsI
Kaxaoro ciydas (1/t), 3Has Bpemst peakiuu. 3aHeCUTe B TaOJIHITY.

3) PaccuuraiiTe OTHOCUTEIBHYIO KOHIIEHTPALIUIO THOCYIb(aTa: MpuHUMAas
KOHIIEHTpAIUIO B 1epBoi npodupke ¢ 4-s kamisimMu Cyry, = 1, ¢ 6-10 kammsamMu — Copy
= 1,5 u 1.1. 3aHecuTe JaHHBIC B TaOJUITY.

4) Tloctpoiite rpadguKk 3aBUCUMOCTH OTHOCUTEIBHON MPAKTUYECKON CKOPOCTH
peakiy OT OTHOCUTEIHHOM KOHIICHTPALIUK THOCYIIh(aTa HaTpusl, OTKJIA IbIBas
sHaueHus 1/t mo ocu X u C,,y,. 1o ocu Y.

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

OmnbIT 2. 3aBHCHMOCTb CKOPOCTH PEAKIIUN OT TeMIIEPATYPbI

N3yunrte Ha mpuMeEpe peakuuy B OnbITe 1.

Boinoanenue. JInsg storo B TepMmocrar ¢ Temmeparypoii Ha 10 °C Bwime
KOMHATHOM TeMIlepaTypbl TMOMECTHTE 2 MpoOWpKH: onHy ¢ 4 Kamusamu 1 H
pacTtBopa THOCYyJb(haTa HaTpusd U § KaIlUIsIMH BOJIbI, B JIPYT'YIO — C OJHOM Karjieu
CEepHOM KHUCIOTHI. Uepe3 5 MUHYT cMmemaiTe colepKumMoe MpOOUPOK U OTMETHTE
BpEMsI IOSIBJICHUSI MYTH.

[ToBTopute ombiT mpu Temneparype Ha 20 ° u 30 ° Bplle KOMHATHOM
TEMIIEPATYPHI.

3ananue. 3anUCh JAHHBIX ONbITA.

Pe3ynbrarhl BHECHTE B TaOMUIy U IOCTPONTE TpaduK 3aBUCUMOCTH CKOPOCTH
peakiuu OT Temieparypsl. Paccunraite 3HaueHUE IPAKTUYECKOTO
TeMIiepaTypHoro kodddunuenTa, ucrnons3ys npasuio Baat-I'ododa.

OneiT 3. BiausiHme nNPUPOABLI PpearupywoIIUX BelIeCTB Ha CKOPOCTh
XHMHYECKOH peakunu

Beinosnenne. B 1Be npo6upku mprneiite mo 2 cm® pacrBopa KMnO, u 2-3
KaIlTd PacTBOpa CEPHOM KUCIIOTHI. 3aTeM J00aBbTE B IMIEPBYIO —
cBexxenpurotoBiaeHHbIN pacTBOp Na,SO3, a Bo Bropyro Na,SOy,



3aganue. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOU MPOOUpKE
IPOUCXOAUT U3MEHEHHE OKpAackH pacTBopa. ChopMynupyiTe BBIBOJ O BIUSHUU
IPUPOJIbI PEATHPYIOIIKX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIUH.

BoinoJsinuTe pacueTHoe 3aganue 1no reMe «CKOpocTh XMMHUECKUX PEAKLIUN»

ATMochepHbIe 3arpsiI3HeHHUS TOCTENIEHHO YHUYTOXKAIOT 3alUTHBIM 030HOBBIN CION 3eMJIH.
O30HOBOMY CIJIOIO YTPOXKAIOT, OCTYHAIOIIKE B aTMOCc(epy GTOPHPOBAHHBIE M XJIOPHUPOBAHHEIE,
yrieBogopoabl — ¢peon, Hanpumep CClsF, CClF,, CCIF;. OHu xuMudecku craOWIIbHBI B
HIDKHUX CIIOSIX atMocepbl, HO B cTparocdepe noj aeicTBueM yabTpaduoIeTOBOroO U3Iy4eHUs
ConHua pa3pymaroTcsi, BbIIENSS aTOMapHbIN XJIOp, IIOCIIE Yer0 HAYMHAKOT IIPOTEKAaTh PEaKLUU
B3aMMOJCHCTBHSI aTOMAapHOTO XJopa € O30HOM. Paccuumatime CKOpocmb maxou peaxyuu ¢
0bpazosanuem Kuciopooa u MOHOOKCUOA X1opa, eciu yepe3 15 c¢ nocne nauana peaxyuu
MonspHas Konyenmpayus o3oua owina 0,3 monv/n, a yepes 35 ¢ om mauana peakyuu cmana
pasua 0,15 monv/n.

Keiic-3aganne mo teme Ne 2
«Xumuyeckoe papHosecue. lpunuun Jle Hlarease»

OnpiT 1. CMenieHne XMMHUYECKOT0 PABHOBECHS B 3aBUCUMOCTH OT
KOHIIEHTPALMH MPOAYKTOB ¥ UCXOJIHBIX BelIECTB, PU B3aNMO1eiiCTBUU
xjaopuaa xesaeza(lll) ¢ ponanuaom kaaus

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHE NPOOUPKH. 2.
[Munerku. 3. benbiit sxpan. 4. Xnopun xenesa (111) FeCl; 0,0025 1. 5. Poxanua
kamus KSCN 0,0025 u. 6. Xnopun kamus KCI (kpucramimueckuit). 7.
JluctunnupoBaHHas BOJaA.

Boinosinenue pa6oTel. B yeThipe KOHMUECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xiopuna xkenesa (III) u ponannna kanus. PactBopsl
pa3MelanTe CTEKISIHHOW MaJlouKoil M mocTaBbTe B WTaTUB. OOHY IPOOUpPKY C
MOJIy4YEHHBIM PACTBOPOM COXpPAaHUTE /Jii CPaBHEHUs pe3ylbTaTOB oOIbITa. B
ocTajbHble MPOOMPKU JO0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - 1 Karuio
HACBIIIEHHOTO pacTBopa xjopuaa xeneza (III), Bo Bropyro - 1 kamio
HACBIIIEHHOI'O PACTBOpA POAAHUIA KU, B TPETHIO - HECKOJIBKO KPUCTAJIMKOB
xyaopuaa kanus. CpaBHUTE MUHTEHCHUBHOCTb OKPACKH MOJYYEHHBIX PacTBOPOB C
WHTEHCUBHOCTBIO OKPACKH 3TaJIOHA.

3anuch AaHHBIX ONbITA. 3alUIINTE CBOM HAOMIOJAEHUS MPU MPOBEACHUU
pabotel. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIIEH OOpaTUMOW peakuuu u
HaITMIIUTE BBIPAKEHNE KOHCTAHThl PABHOBECHSI.

1. Kakwue BemecTBa HaXOAATCS B UCCIIEAYEMOM PACTBOPE MIPU PABHOBECHUH?

2. Kakoe BeliecTBo MpUaaeT pacTBOPY KPACHYIO OKPacKy?

3. Kak wu3MeHseTcss WHTEHCUBHOCTh OKpAacKd pacTBopa H, B KaKOM
HaIpaBJICHUM CMEIIAETCsS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasnenuu: a) xaopuaa xenesa (III); 0) pomanuaa kaaus; B) Xjaopuaa Kaiaus?



4. Kak Wu3MEHSIOTCS TPU HATOM B KaXJAOM CiIy4ya€ KOHIIEHTpaluu
KOMITOHEHTOB PaBHOBECHOM CUCTEMBI a) poAaHuaa; 0) XJIopuaa Kaius; B) XJopuaa
xene3a (IIl); r) pomanumpga Kaius MO CPaBHEHUIO C MX KOHIEHTPALMSAMHU IPU
YCTaHOBJICHUH NEPBOHAYAIBHOTO PaBHOBECHSA?

OnpIT 2. Biansinue TeMnepaTypbl Ha CABUT XUMH4Y€ECKOT0 PABHOBECHSI
PeakTuBbl W MaTepumajbl: iolHAas BOJAA, PAcCTBOpP Kpaxmajua, MNpPOOUPKH,
CIIUPTOBKA, JIEPKATEND.

Boinosinenue pabGorbl. Hanelite B aBe mnpoOupku mo 3 oM’ WOTHOU BOIBI U
n00aBbTE B KAXKIAYIO U3 HUX MO 1-2 kamu pacTtBopa kpaxmana. Harpelite oqny u3
npoOupok. CpaBHUTE OKPACKY.

3ajanme. VYKaXWUTE HaNpaBJICeHUE CJIBUTA XUMHYECKOTO PABHOBECHUS IpHU
MIOBBIIIICHUN TEMIIEPATYPhI M 3HAK TEIIOBOT0 ) (PeKTa peakiuu.

KoHTpobHbIE BONPOCHI

1. UTo moKa3bIBAET CKOPOCTh XUMUYECKOW PEAKIUU?
2. ChopmynupyiTe 3akoH JnercTByromux macc ['ynbpndepra u Baare.
3. Hanummre kMHETUYECKUE YPAaBHEHUS CKOPOCTEH psIMO U 00paTHOM peakiuit
Ul XMMHMYECKOIo Ipouecca:

4NH3(F) + 502(r)‘ —= 4NO(F) + 6H20()K)
4. Kak ynraercs npaswio Bant-I'odda?
5. Urto noka3bIBaeT TeMIEepaTypHbIi KOAP(GULIMEHT Y peakuuu’?
6. UTo Takoe «3Heprus aKTUBALIUN»?
7. Ykaxkure (akTophl, OT KOTOPHIX 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIUU.
8. Kakue peakiiny Ha3bIBAIOTCS KATATUTUHYECKUMMU?
9. Uto takoe karanuzatop? Ilepeuncinre BUAbI KaTaausza.
10. Bo ckobKO pa3 UBMEHHUTCSI CKOPOCTh MIPSIMOM M OOpaTHOM peakiiuii B CUCTEME:
2 COyy + Oy == 2 COyyy ecnim 00bEM Ia30BOM CMECH YMEHBLINTD B TpH paza? B
KAaKyH0 CTOPOHY CMECTHUTCSI PABHOBECHE CUCTEMBI?

Keiic-3aganue no teme Ne 3 «Ctpoenue aroma. [lepuoanueckuii 3aKoH
U nepuoanyeckas cucrema /I. U. Menpgesieea

IpakTnueckas padora mo teme Ne 3: Crpoenune aroma. IIporao3upoBanue
XHMHYECKUX CBOMCTB 3JICMEHTOB U MX COCAMHEHHUH

eab 3ansaTHA

1. IIpoBepuTh UMEIOLIHECS Y CTYICHTOB TEOPETUUECKUE 3HAHUSI O CTPOCHUU
aToma.

2. HayuuTh ompeaensaTh YMCIO AJIEMEHTAPHBIX YacTHUI[ B aTOMaxX KaXKJIOTro
AJIEMEHTa, MPUHAJICKHOCTh UX K METaJlJIaM WUJIM HeMeTaJlJIaM.

3. Hayuuts n3o0paxkarb cTpoeHue aToma ¢ momoibto ¢popmyssl Koccens,
AJIEKTPOHHOUN (OPMYJIBI U TpadUuecKoi SJEKTPOHHON CXEMBI.

4. IToMo4b NOJYYUTh NPAKTHUYECKUE HABBIKW OMPEACICHUS:
- CTEIIEHEW OKHUCJICHUS aTOMOB;



- HamucaHus (QOPMYJT COOTBETCTBYIOIIUX OKCHIIOB, THAPOKCHIIOB, JETYyUUX
BOJOPOJIHBIX COEMHEHUH (TIPU UX HAIUYUN);

- XapakTEePUCTHUK  (PU3NYECKHMX U XHUMHYECKHX CBONCTB DJIIEMEHTOB U UX
COeJIMHEHUM.

IIpumep. CocTaBbTe NEKTPOHHYIO U JIEKTPOHHO-TpaPUUecKyto hopmyy
AJIEMEHTAa C TMOPSAAKOBBIM HOMEPOM 24 W [JalTe MOJHYI XapaKTEPUCTUKY
AJIIEMEHTA.

Pemenne. [lo nmopsakoBoMy HOMEpy 3akiilo4aeM: B aToMe 24 3JeKTpOHa.
JIaHHBIHN 37IEMEHT - XpOM. DIIeKTpOoHHas (opMysia UMEeT BU/I;:

15°25°2p®35°3p°3d°4s’

DOneKkTpoHHOM ¢dopMysne XpoMmMa COOTBETCTBYET ClEIyIolIasi 3JIEKTPOHHO-
rpaduyeckas cxema:

3 3d 4s
P g
b 20 SSTTHIT N
st [t HE
H M
K L

XapaKTepI/ICTI/IKa aToMa Xpoma

1. Cr — mertain, d — siremMenT.

2. Banentusie cocrogaus: | - VI.
3. Bo3moxnble ctenenu okuciaeHus: 0, +2, +3, +6.
cr’-2e »Cr> Cr’-3s —»Cr* Cr’ - 68 —»Cr*®

XPpOM IpOSIBIIIET BOCCTAHOBUTEIBHBIE CBOMCTBA.
4. XpoMm o0pazyeT KUCTOPOAHBIC COCTMHECHHUS:

Oxcunpl CrO Cr,03 CrO,
I'uapokcuasr  Cr(OH), Cr(OH); H,CrO,4
H3CrO4 H,Cr,04
OCHOBHBIE aMm(pOTEepHBIC KHUCIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTCIICHb OKUCJICHUSA YBEIIMUUBACTCA

-
’

IIpumep. Kak 3aBHUCAT KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIIOB U
TUAPOKCUIOB OT CTENIEHN OKUCJIEHHS] aTOMOB 3JIEMEHTOB, WX oOpasyromux? Kakue
THIPOKCUIBI Ha3bIBatOTCA aMoTepHbiME (aMdoauTamu)?

Pemenue. Eciii  3eMEHT NPOSBISIET NEPEMEHHYIO CTEIIEHb OKUCIICHUS U
o0pa3yeT HECKOJbKO OKCHUIOB U THUIPOKCUIOB, TO C YBEJIUYECHHUEM CTEIECHU
OKHCJICHUSI CBOMCTBA IMOCIIETHUX MEHSIOTCSI OT OCHOBHBIX 4epe3 am(oTepHbIe K
KHUCJIOTHBIM. JTO OOBACHSAETCS XapaKTepoM 3JIEKTPOIUTHUYECKON TUCCOLMALNU



(nonmzanuu) runpokcunoB DOH, koTopas B 3aBUCHMOCTH OT CpPaBHUTEIbHOMN
IPOYHOCTH U NoJisipHOCTH cBA3eil D-O n O-H moxeT nporekarsb 10 IByM THUIIAM:

30H = H+ D0 no tuny xucnor (II)

Ecnu npounoctu cBszeit O-H u 3-O Oau3ku  wWiu paBHBI, JUCCOLUAIUS
TUJPOKCUA MOXKET oJlHOBpeMeHHO mpoTekaTts U no (l) u mo (II) Tunam. B 3Tom
ciaydae pedb uaeT 06 amMQOoTepHBIX deKTposmTax (amdoynTax), HampuMep s
Cr(OH)3:

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

B xucnoii cpene am(ponuT nposiBIIET OCHOBHOM XapakTep, a B IIETOYHOU
Cpele — KUCTBIN XapakTep:

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

IIpumep. Vcxons w3 MOJNOXKEHUS AJIEMEHTA B MEPUOJUUYECKON CUCTEME U

CTPOEHUS €ro aToMa, JIaiiTe MOJIHYIO0 XapaKTepUCTUKY MapraHiia u opoma.

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

0) ompenenure, K KakOMy 3JEKTPOHHOMY CEMENUCTBY OTHOCSTCSI JAaHHBIE
AIIEMEHTBHI;

B) ONpPEJEIUTE BO3MOKHBIE BaJIECHTHBIE COCTOSIHUS;

T') OIpPEAEINTE BOBMOXHBIE CTETIEHU OKUCIICHUS;

J) HaNUIIMTE BO3MOXKHBIE BOJOPOJHBIE U KHUCIOPOAHBIE COEAMHEHUS,
ONPENENNTE UX KUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-anement VII-B rpymnmbl, Metast

+2sMn° 15%25%2p®3s23p°3d°4s*

3d 4s
R

ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBA DJIEKTPOHA,
OCTQJIbHBIC BAJICHTHBIC JJICKTPOHBI HAXOAATCS HA TOJICTHJIArONEM d-TIOAypOBHE.
Tepsis 2neKTpOHBI, MapraHel] NPOSBISET TOJIbKO BOCCTAHOBUTEIBHBIE CBOMCTBA, YTO
XapaKTEepU3yeT €ro KaK TUIMYHbIA METAJLL.

Mn o6pa3yeT OKCHUJIBI U TUIPOKCH/IBI:

Mn° - 26 —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 rpynnel, HeMeTan

ﬁ:ju

35Br’1s72s?2p°3s%3p®3d'%4s%4p°

Ha BHemHeM 5»HepreTMYecKoM ypOBHE y aTomMa Opoma CeMb BaJIEHTHBIX
AIIEKTPOHOB. ATOM Opoma JIeTKO MPUHUMAET 3JEKTPOH, 00pa3ysl OTpULIaTeIbHBIN
WOH:

Br'+1& — Br*

[IpuHUMAasT 3JCKTPOHBI, aTOM OpOMa MPOSIBISACT OKHUCIIMTEIbHBIC CBOMCTBA,
YTO XapaKTpH3yeT €ro Kak THIMYHBIA HeMeTalul. bpom oOpasyer nerydee
BOJIOPOJIHOE COeMHEHHE - OpoMoBoopo HBT.

Tepsis aneKTpOHBI, OPOM MPOSBIISIET clla0ble BOCCTAHOBUTEIIbHBIC CBOWMCTRA.
C kuciopoaoM Opom 00pa3yeT OKCHIBI U THIPOKCUABI KHCIIOTHOTO XapaKTepa:

Br'-1e - Br'!  Br,O— HBrO

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

JI71s1 yCTIenHoOro 0CBOCHUS MaTepuaa 1Mo JaHHOW TeMe 00ydaromuecs
JOJDKEH OTBETHUTD Ha CIIEAYIOIINE BOIPOCHL.

KouTposbHbIE BONPOCHI

1. JlaiiTe onpeneneHne MOHATUAM: aTOM, XMMUYECKHUM DJIEMEHT.

2. KakoB (pu3nueckuii CMbICI MOPSIIKOBOTO HOMEPAa XUMHUYECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YMCJIAa XapaKTEPU3YIOT IHEPreTUYECKOE COCTOSIHUE
AeKTpoHa?

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

5. Tonp3ysice TabnuuaMu 2—5, BBIMUIINTE XapaKTEPUCTUKU JIEMEHTOB 3-TO
nepuojia B Tadbmmiry Ne 1.

6. Kak omnpenennts MAaKCUMAJIBHOE€ YMCJIO DJIEKTPOHOB Ha YpPOBHE,
MOypOBHE?

7. Yem oTamyaetcst «BO30YKIEHHOE» COCTOSTHUE aTOMa OT «HOPMaJIbHOT0»?

8. Chopmynupyiite nmpaBuiia B. KiieukoBckoro.

9. Chopmynupyiite npunuun [Taynu, npaBuno XyHaa?

10. Jlaiite coBpeMeHHYIO (OPMYJIUMPOBKY IEPUOJAMYECKOTO  3aKOHa
J1. . Menpaeneena.

11. B uem coctout PpuznuecKkuii CMbICI HOMEpa Nepruoaa, HoMepa rpymnibi?

12. Ha yem OCHOBaHO pa3iMyue B DJIEKTPOHHBIX KOH(PUTypalusx aTOMOB
AJIEMEHTOB IJIaBHBIX M MOOOYHBIX MOATPYII NEPUOAUYECKON CUCTEMBI?

Tabmuua 1 — XapakTepuCTUKU 3JIEMEHTOB 3-TO MepHoaa



DJIEMEHT | DJIEMEHTHI 3-TO Meproaa

Na | Mg Al Si P S Cl Ar

Ilokazarennb

1) No snemenra B
[1Co

2) 4KCIIO TPOTOHOB
B ATOME

3) 4ucno
HEUTPOHOB

4) yucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyina

6) BaJICHTHBIE
DIIEKTPOHBI

7) crenieHu
OKHCJICHHUSI

8) opOuTambHBIH
pajnyc, HM

9) moTeHIMa
HOHM3aIMH, 5B

10) oTHOCHUTEITB-
Hasl DJIEKTPOOT-
PHIIATEIBHOCTD
11) dopmyna
OKCHJA

12) dopmyna
THJIPOKCHJIA

13) xapakrep Ok-
cua, THIPOKCHA
14) bopmyna
JIETY4ero BOJOPO/I-
HOTO COCJIMHCHUS,
ero xapakrep

[Tocne 3amomHenust Tabauikl 1, 0OBSICHUTE XapaKTep U3MEHEHUH Mmoka3aresei §,
9, 10. Hanmmure ypaBHEHUS! peaklWid, XapaKTEPHU3YIOIIUE KHCIOTHO-OCHOBHBIE
CBOMCTBA T'HJIPOKCHUIOB.
13. Yto Ha3bpIBaeTCs 3HEPryuei MOHU3ALUHU, YHEPTUEN CPOJICTBA K AIEKTPOHY?
14. Yto Takoe OTHOCUTEIIbHAS AJIEKTPOOTPULIATEIIBHOCTh?



15. Kak uzmeHsiercst xapakTep OKCHIOB B 3aBUCUMOCTH OT CTEIIEHH OKUCIICHUS
sneMeHTa?

Tabmuma 2 — OpOuTaIbHBIC PAIMYChI ATOMOB

Atom 1s 25 2p Atom |35 3p

H 0,053 Na 0,171

He 0.029 Ma 0.128

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

Ne 0,0054 10,035 0,032

Ta6Jmua 3— IToreniuansl HOHU3AIMNA ATOMOB HCKOTOPLIX 3JICMCHTOB

DneMeHT I, .8 I, .5 OneMmeHT | | . I, .5

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

Tabauma 4 — OTHOCHTENIbHAS JIEKTPOOTPHUIIATEILHOCTD 3eMeHTOB (0D0)

H-2,1
Li-1 Be-1,5 B-2 C-2,5 N-3,0 0-35 F-4,0
Na-0,9 Mg-1,2 |Al-15 |Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 |Sc-18 |Ge-1,7 |As-20 |Se-24 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 |Fe-2,1 1-2,4

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

Tabmuna 5 — CpoacTBO K 3JEKTPOHY HEKOTOPBIX aTOMOB

DneMeHT E, »B DeMeHT E, »B
F 3,62 S 2,07




Cl 3,82 P 0,8
Br 3,54 Si 1,90
I 3,24 Al 0,4
@) 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 rasbl 0

Keiic-3apanue nmo reme Ne 3
«Xumuyeckas cBsizb. CTpoeHHe NPOCTEHIINX MOJIEKY D)

Bapanme 1. [lnsa coenunenuii I, HI, CrClz PbO,
(H20)n, CH,4
a) YKaXUTe TUIl XMMUUYECKOH CBSI3U B MOJIEKYJIaX;
0) cocTaBbTE AIIEKTPOHHBIE CXEMbI 00pa30BaHMsI MOJIEKYJI C KOBAaJIEHTHON
cBs3bt0. OnpesenuTe BaIGHTHOCTb U CTENIEHb OKUCIICHUS;
B) M300pa3uTe IEKTPOHHBIMU YPABHEHUSMH MPOIECCH 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOM CBSI3bIO;
I') YKaQXHUTE TUIl THOPUIN3ALIUY YIJIEpoia B MOJIEKYJIe MeTaHa U
n300pa3uTe TeOMETPHUECKYIO (DOPMY MOJIEKYIIBI, YKaKUTE BaJICHTHBINA YT OJ.
Cdopmyampyiite, Kak BU/J CBA3H BJIHsAET HA CBOMCTBA XMMHU4YE€CKOI0 BelecTsa?

CamocrosiTeibHass padoTa 1o Teme

3aganue 1. A) Onpenenure TUIBI XUMUYECKUX CBSI3€H B MOJIEKYJIaX CIAEAYIOLIUX
coenuHeHui: Sy; SiH4; CI-S=S-Cl; C,H4; BaO; N,

0) B COEIMHEHUSAX C MOHHOM CBS3bI0 N300pa3uTe MpOoIecChl 00pa30BaHNs HOHOB U3 aTOMOB
U cXeMy 00pa30oBaHMsI HOHHOTO BEIECTBA.

B) B COEIMHEHMSAX C KOBAJIEHTHOW CBSI3bI0 COCTABHTE AJIEKTPOHHBIE CXEMBbI 00pa30BaHMS
MOJIEKY.

I') HOKaXKUTE, KaKhe OpOUTalIi aTOMOB IPUHUMAIOT yyacTe B 00pa30BaHUU CBA3U?

n) Onpenenute NOJSAPHBIE M HENOJSPHBIE CBSI3U, G U T - CBSI3U, TUI THOPHIM3ALUM
THOPUTHBIX CBA3EH.

k) OnpenenuTe BaIeHTHOCTh U CTETIEHb OKHCIICHUS JIEMEHTOB.

3ananme 2. [Tokaxxure MexaHu3M 00pa30BaHUS:

a) noHa ruzapokconus (HzO)" u3s mona H' u monexynsi HyO, ykakuTe BajeHTHOCTh U
CTETEeHb OKUCIIEHUS aToMa Kuciopoaa. M3o00pa3ure cxemy nepekpblBaHUs aTOMHBIX opOUTaeit
B MOHE THAPOKCOHHSL.

6) nona [Be(OH)s)* u3 momexyn Be(OH), u rumpokcuy — nono (OH)), ykaxmure
BAJICHTHOCTB 1 CTENIeHb OKHCIICHHS aTOMOB B TeTparnapokcobeprmiate [Be(OH)4]*

3aganme 3. JlaHBl DIEKTPOHHBIE KOHQUTYpAIlMM BAaJCHTHBIX DSJEKTPOHOB JIBYX
XUMHYECKHX 3JIEMEHTOB:

... 4% 4p*u 15t

a) Ormpenenure dJIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JAaHHBIE  3JEKTPOHHBIE

KOH(UTypaluy BaJI€HTHBIX AJIEKTPOHOB;



0) Hanmmmmmre gpopmyny MosieKysisl, 00pa30BaHHON aTOMaMH 3THUX JJIEMEHTOB.

B) OmpenenuTe TUN XUMUYECKOM CBSI3U B 3TOM MOJIEKYJE, COCTaBbTE €€ 3JIEKTPOHHYIO
dbopMyIy 1 U300pa3uTe CXeMy NEPEeKPhIBAaHUS ATOMHBIX OpOHTATICH.

r) YKa)XuTe TUIl MOJIEKYJIBI.

3aganue 4. CocraBpTe IJIEKTPOHHBIC (HOpPMYIBI aTOMOB: ()TOpa, a3oTa, Opoma, keiesa,
HUKEJIS, Kb,

BasieHTHBIE 3JICKTPOHBI paCIIPEICITUTE TI0 OPOUTAIISIM.

Onpeznenute BO3MOXHbBIE BAJICHTHOCTH U CTEIICHU OKHCIICHHS STHX 3JIEMCHTOB.

OO®bsicHUTE, ITOYEMY BBICIIIASI CTETICHb OKUCIICHUSI aTOMOB (hTOpa, a30Ta, JKene3a U HUKEIIs
HE COOTBETCTBYET HOMEPY TPYIIIbI?

3aganue 5. J[aHBI SIEKTPOHHBIE KOHPUTYpAIllMd BaJCHTHBIX 3JCKTPOHOB XMMHUYECKUX
DJIEMEHTOB:

.65%, ...35%ph, ... 55%5p°, ... 4s%4p”, .. .3d%4s?

a) Ompenenure dIIEMEHTBI, KOTOPbIM  COOTBETCTBYIOT JaHHBIC  AJICKTPOHHBIC
KOH(UTypaluy BAICHTHBIX AJICKTPOHOB;

0) CoctaBbTe 3JICKTPOHHBIC (HOPMYJIBI ATOMOB, PACHPEICIUTE AIEKTPOHBI IO OPOUTAIISIM,
OIPENICIIUTE BO3MOXKHBIC BAJICHTHOCTH U CTCIICHU OKUCIICHUSI.

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

r) Pacmosioxure BBICIINE THIPOKCHIBI B IIOPSIIKE YBEITMUCHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpenenuTe H3MEHEHHE MOISIPHOCTU CBSI3U B PSAAX MOJIEKYI:

a) PH3; H,S; HCI

6) Hzo; st; ste

B) HF; HCI; HBr; HI.

Bamanue 7. Pacnonoxute npenacrasiendbie Monekynsl: Cly; H,S; HBr; CO; NHs; BeH; B
nopsiIKe yObIBAaHUS MOJSIPHOCTH CBS3H. Y KQKHUTE, B MOJIEKYJIe KAaKOTO COSTUHEHHS] IMEET MECTO
sp — rubpuauzanus. CocTaBbTe€ J3JIEKTPOHHYIO (GOPMYITy O3TOW MOJIEKYJbI, H300pa3uTe
MEePEeKPhIBAHUE ATOMHBIX OPOUTAJICH B MOJICKYJIE, YKAXKUTE THUIT MOJICKYJIBI.

KonTpouabHbie Bonpocsl Mo TeMe 3. XuMu4eckas CB3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBSA3U?

2. KakoB Mexanm3Mm KoBaieHTHOM cBsa3u? Urto Takoe mHa cBa3u? Ot 4yero
3aBUCHUT JIMHA cBsizu? Ilodyemy mpu oOpa3oBaHUM CBSI3U BBIACISIETCS SHEPIHS?
Kak 3aBUCHUT MPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?

3. 3a cder KakoW XMMHUYECKOU CBsI3M o0pazyroTcs moiiekynsl Bry, HBr, CO,, CO?
OtBer moTuBupyHTe. CoOCTaBbT€ CXE€Mbl OOpa3OBaHUSI XWMHUUYECKOW CBSI3M B
COCIMHEHMAX C KOBAJICHTHOM CBS3bIO.

4. OOBSICHUTE TOHOPHO-AKIIENTOPHBINM MEXaHNU3M KOBaJICHTHON CBS3U Ha IMPUMEPE
o6pa3oBanus HoHa THApokconus [H;0]".

5. YUro takoe uwoHHas cBA3b? Kakumu cBoiicTBaMH 00J1agalOT COEIUHEHHUS C
MOHHBIM THIIOM CBSI3H?

6. B uéM oTIIM4UHsI KOBaJICHTHOM M HOHHOU CBS3CH?

7. BeimuiuTe U3 NpejioKeHHOTo psijia BEIIecTB HOHHbIe coenuneHus: CoH,, CasS,
0O,; Mg, Na,S, BaCl,. CocraBbTe cxembl 00pa30BaHKsI HOHHOU CBSI3H.

8. [ToueMy B rajioreHu1ax MEJI0YHBIX METAUIOB (OPMUPYETCS HOHHAS CBSI3h?



9. B yeM CXOJCTBO M OTIMYHME BOJOPOAHOW CBSI3U OT JpYyrux cBszei? OTBeT
motuBHpy#iTe Ha npuMepax: NHz u (NH3),, HF u (HF),, H,O u [H30] ;.

10. MoxHO 1M CcYMTaTh, 4YTO BOJOPOAHAS CBsI3b OOpa3yercs IO JOHOPHO-
aKuenTopHoMy MexaHu3my? OTBET MOTUBUPYHTE.

Keiic-3aganue mo reme Ne 4
«PacTBOpBI: pacueTHbIH MPAKTUKYM))

Cohopmyaupyiite ciaeayomue NOHATHS, MNpeAcTaBbTe  (OpPMYJIbHbIE
BbIPAKEeHUSA:
MaccoBast 10151 paCTBOPEHHOIO BEIIECTBA, MOJSPHAS KOHUEHTPALUS, MOJISIPHAS
KOHICHTpALMS JKBUBAJICHTOB, MOJSUIbHAs KOHIICHTpaUMs, THUTP PacTBOpa,
IJIOTHOCTh PAcTBOPA, apeoMeTp (Ha3HAUYCHUE), KPUCTATIOTUIPAT.
3aganme. 1.M3yunTe TeoOpeTUUECKUI MaTepuai Mo JaHHON TEME.

2.PemmTe 3a7aud BallleTO BapuaHTa, OTHOCSIIMECS K M3y4yaeMol Teme,
CMOTPUTE UCTOYHUK:

AnekcangpoBa, J.A. Tumodeera N.IO., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIAEHTOB I10 XUMWU: yuebHo-
Metoauyeckoe mocobue/ I.A. Anekcanapora, U.FO. Tumodeea - KpacHonap:
KyoI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov_po Kkhimii. Aleksandrova EH.A. Timofeeva |.J

U.pdf

IIpumep. Boiunciaure: a) MacCoBYIO JIOJII0 BemlecTBa (®) B MPOIEHTaX; 0)
MOJISIDHYIO KOHIICHTpPAIIMI0O pacTBOpa C; B) MOJSPHYIO KOHIIEHTPAIHUIO
HKBUBAJICHTOB C,; T) TUTP pacTBOpa opToochopHOl KUCIOTHI, MOTYYEHHOTO TIPH
pacTBopeHHH 18 T KucIoTH B 282 cM® BOJBI, €CIIM ILIOTHOCTH PACTBOPA PaBHA
1,031 r/m’.

PemeHue a) IOTHOCTh BOAbI paBHa lr/cM’, TOATOMY Macca BOIBI
o6beMom 282 cm® paBa 282 T, TOra Macca MOMYyYeHHOro pacTBopa: 18 + 282 =
300 r u, cienoBaTeIbHO,

. 0,
0%(B)= _m(B) 100% % = % = 6%

M, (B)

0) HaxoUM Maccy 17 KUCTOTHI:
M(xucaotel) = p-V =1,031 - 1000 = 1031 r
Brruucnsiem maccy KucioThl, coaepxkanieiics B 103 1r pactBopa:
m(xucromot) = M( pacmeopa) - @

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

MonsipHyI0 KOHIICHTPAIIMIO PAacTBOpa HAXOJIWUM JIEIEHUEM MacChl KHUCIIOTHI,
coaepxaiieics B 11 pactBopa Ha moJsapHyto maccy H3zPOy (98 1/ monb):


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

c=061,86/98 =0,63 moiubs/n1 unu 0,63 M;

B) HaxoUM  MOJISIPHYIO  KOHIIEHTpPAllMI0  SKBUBAJIEHTOB  pacTBOpa
(HOpManbHOCTBE) oOpTOodochopHON KHUCITOTH.. MospHas Macca SKBHBAJICHTOB
KHUCIOTHI paBHA: M, ,(H3PO4)= M(H3PO,4)/3 = 98/3 = 32,66 1/MOJIb, TO C,yy
=61,86/32,66 = 1,89 H nau 1,89 Moab/m.

I') HaXOJUM TUTP pacTBopa: Tak Kak B 11 pactBopa coaepxkutcs 61,86 r
kucioTel, To T = 61,86/1000 = 0,06186 /e,

Omnpit. IlpuroroBiieHne pacTBopa XJOPHAA HATPUA C 3aIaHHOM
MacCOBOH J0J1ei

PeakTHUBBI: KPUCTATUIMYECKAN XJIOPU]T HATPUSA, TUCTUJIMPOBAHHAS BOJA.

Boinosinenue padotbl. 1. PaccuuTtaiite Macchl XJjopujia HaTpusi U 00beM
BOJIbI, HEOOXOauMBbIE JJisi mpuroToBieHus 150 r pacTBopa ¢ MaccoBoil poJiei
NaCl, pasnoii 0,05.

2. Ha texnoxummuueckux Becax (¢ TouHocThio 0,02 r) ompenenure Maccy
OOKCa M B3BECHTE B HEM HANJEHHYIO MO pacyeTy maccy XJopuja Hatpus (Ipu
B3BCIIMBAHWU HEOOJBIIUX HABECOK MCIOJIb3YHTE YACOBOE CTEKJIO).

3. OrMmepbTe HUIMHAPOM HEOOXOIUMBIM O00BEM JUCTUIUIMPOBAHHON BOJBI.
HaBecky conu nepenecute B crakaH4uK eMKocThio 200 mi. Bo uzbexxanue norepb
cojii 0OMoMTe OIOKC U3 MPOMBIBAJIKM HAJ| CTaKaHOM BOjoi. OcTaBIIyIOCS BOJY B
UWJIMH]IPE TEPENIEUTe B CTAKaH MO CTEKJISIHHOW Majiouke. PacTBop mepemernaiite
JI0 TIOJIHOTO PACTBOPEHHUSI KPUCTAJLIOB COJIU.

4. WN3MepbTe TIUIOTHOCTH IPUTOTOBIEHHOTO PacTBOpa apeomempom B
UWJIMHIPE, B KOTOPBIA MEpEeHecUTe HcciienyeMblid pacTBop. C 3TOW LENb0 B
UWJIMH]P, 3al0JIHEHHBIM, TPUMEPHO HA ¥4 UCCIEAYEMBIM PACTBOPOM, OCTOPOKHO
MOTPY3UTE apeoOMETp, HE BBIMYCKasl €ro U3 PyK /10 T€X MOp, MoKa He yOeIUTeCh,
YTO apEOMETp IJIaBaeT.

ApeoMeTp J0JDKEH HaXOJUThCS B LIEHTPE HMUWIMHAPA U HU B KOEM Cllydae He
KacaTbCs CTEHOK WM OBbITh OJIM3KO K HUM, TaK KaK H3-3a MEHHMCKA TMOKa3aHUS
uckaxarorcsi. COBEpIIEHHO HEIOMYCTUMO, 4YTOOBI apeoMeTp Kacajcs JHa
nuinuHapa. OTcueT MPOM3BEIUTE MO JIETICHUSIM IIKAJIbl apeoMeTpa, Ha YpPOBHE
BEPXHET0 Kpasi MEHUCKA KUJIKOCTH.

5. Tlo cooTBeTCTByIOIIECH TaOIMIlE CIPAaBOYHUKA HAWIUTE KOHIICHTPAIUIO
pactBopa. Ecnu B Tabnuie HeT nudpbl, TOYHO OTBEYAIOIICH OTCYETY MO IIKaJe
apeoMeTpa, TO  KOHIIEHTPAaIMI0O  pPACTBOPEHHOTO  BEIIECTBA  BBIYUCIUTE
UHMePnoaUposanuem 1o IByM OJIMKAUIITUM BeTUIUHAM.

Takass MHTEPHOJALMS MOXKET MPUMEHSTHCA TOJBKO B TOM Ciyyae, Korjaa
PacTBOPBI HE OUYEHb KOHIIEHTPUPOBAHHBIE.

JInsi o4eHb KOHIICHTPUPOBAHHBIX PACTBOPOB CJIEIYET MOJb30BaThCA Oojiee
noAPOOHBIMU TaOIUIIAMU, C MEHBIITUMU UHTEPBAJIaMU B 3HAUCHUSX TIJIOTHOCTH.

3anuch aaHHBIX ombiTa. 1. Bce pacdyeThl W pe3ysbTaThl B3BELIMBAHUS
3aMUIINTE B JIAOOpPATOPHBIN KypHad. 2. BeaucINTe MOJSIPHOCTH U MOJISIPHYIO
KOHIICHTPAITUIO SKBUBAJICHTOB (HOPMaJIHbHOCTh) MOJYYEHHOTO pacTBOpa.



Ta6nuna — [I0THOCTE pacTBOPOB XJIOPH/IA HATPHS Pa3IMYHON KoHIeHTpauuu 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 -

Kontpouabnbie Bonpocsl mo Teme Ne 4 PactBopbl. Cioco0bl
BbIPAa’KEHHUS COCTABA PACTBOPOB

1. Kakue cucrteMsl Ha3pIBalOTCS paCTBOpaMu?

2. YTo 03HAYaOT NOHATHS: HJICATBHBIA PACTBOP, PEAIBHBIN PacTBOp?

3. UTo Takoe «KpUCTAJUIOTUAPAT?

4. Yto Takoe HACBILIEHHBIN PACTBOP, HEHACBIIICHHBIHN, IEPECHIILICHHBIN?

5. Kakue pacTBOpbl Ha3bIBalOTCS pPa30aBICHHBIMU, KOHIIEHTPUPOBAHHBIMU?
6. UTo noka3bIBaeT MaccoBas J10JIs1 pACTBOPEHHOTO BEIIECTBA?

7. UTO moKa3bIBaE€T MOJISIPHAsI KOHIIEHTPALKsl paCTBOPEHHOIO BellecTBa?

8. UTo nmoka3pIBacT MOJIIpHAsl KOHLEHTpALUs SKBUBAJICHTOB?

9. Uto nmoka3bIBaeT MOJIsIIbHAS KOHLIEHTpAIHs?

10. Yto noka3pIBaeT TUTP pacTBopa’?

KounrpoubHbie Bonpocsl o teme Ne 4 Jluccounanus BoAbl.
Boaopoansblii mokasarteb, €ro onpeaeaeHne

[E—

. I'mppokcunbHBIM OKa3aTesnb BOAbl paBeH 9. Kakyro peakuuro cpeapl UMeeT
Bojga?

2. KOHIEHTpaIus HOHOB BOopoaa B pactBope pasHa 9,6-10™° moms/mv’. Uemy

PaBEH BOJOPOAHBIN ITOKa3aTellb pacTBOpa?

(8]

. KonnenTpauus: rugpokcua-noHoB B pactsope pasua 61070 moms/am°. Yemy
paBEH BOJOPOJIHBIN MMOKa3aTellb pacTBopa’?
4. Kakasi KOHIIEHTpaIMs HOHOB BOJIOPOJia B pacTBope, eciii PH pasen 3.25?

5. KakoBo yCTpOWCTBO W NPUHLMI JACHCTBUS HWHIMKATOPHBIX JJIEKTPOJOB U
AJIEKTPOJIOB CPAaBHEHUS?

6. B gem cyth pH-meTpudeckoro Meroga OompeneseHus BEIMYUHBI BOJIOPOIHOTO
roKazares?

7. Uemy paBHa konuenTpauus noHoB H” u OH B pactBope, pH koToporo paBen
8,457

8. Uemy paren pOH 0,01 = pactBopa HCI?



Keiic-3apanue mo teme Ne 4
«PacTBOpPBI 3JIEKTPOJIUTOB
Omnbit 1. Xapakrep nucconuanuu rugpokcuaos. Ilonyyenne ruapoxcuaa
MAarHusi

PeakTuBbI: pacTBOp XJopHuaa Maraus | H., pacTBOp TMApPOKcHIA HAaTpus 1
H., PAaCTBOP COJITHOW KUCJOTHI | H.

BoinoJsiHeHnue onbiTa. B ABe npoOupku BHecuTe 1o 5-6 karens 1 H pacTBopa
xJiopua Marius U Jo0aBbTe B KaXKIYIO MO 5-6 kamenb [H. pacTBOpa TMAPOKCHIA
HaTpHsl.

B nepByto npoOupky k ocaaky nooassTe 8-10 kanens 1 H pacTBopa COJISIHOM
KHCIIOTHI, a B Apyryto 8-10 kanenb 1 H pacTBOpa ruJIpoKCUa HATPUSL.

3aganue. 3anuch JaHHBIX ONBITA

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

2) Hanumute MoJeKyJIsspHbIe U MOHHO-MOJIEKYJIIPHBIC YPAaBHEHUS PEaKIUU:

MOJIYYEHUS THIPOKCUIA MarHUS;

TUAPOKCH]IA MAarHUS C COJITHOM KUCTIOTOM,

TUAPOKCH]IA MATHUSL C TUAPOKCUIOM HATPHSL.

Kaxkas peakuust He mpoTekaer?

3) KakoB xapaktep JuccolMalMyd THAPOKCHUIA MarHusa? 3anuimTe
yYpaBHEHHE AUCCOLMALUYU THAPOKCHUIA MarHus.

Omnpit 2. ITosryyeHne U CBOMCTBA THAPOKCHIA IMHKA

Boinosinenue omnbiTa. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTBopa cyibdara IHHKA U J00aBbTE B KaXKIyl IO 2 Kalid 2 H pacTBopa
THAPOKCUIA HATPHUSl JO MOMEHTa 0Opa3oBaHUsl ocajka. B mepByro mpoOUpKy K
OCaJIky J00aBbT€ MO KaIusiIM 2 H PacTBOP XJIOPOBOJOPOJHOW KHUCIOTHI JI0
pPacCTBOPEHHUSI OCAJIKA, a B IPYTYI0 — U30BITOK 2 H pacTBOpa THAPOKCU/IA HATPHS J0
MOJTHOTO PaCTBOPEHUS OCaIKA.

3amanue. 3anUCh JAHHBIX ONbITA.

1) Kakue nmpusnaku peakuuii Bel Habmonaere?

2) Hammmmmmre MoseKyIsspHbIE 1 HOHHO-MOJISKYJISIPHBIC YPABHEHUS PEAKIIHMA.

3) KakoB xapakrep aucconanuy ruApoKcuia MHKa? 3anuimTe ypaBHEHUE
JUCCOIMAIIMY THIPOKCUA [IMHKA.

OmnpbIT 3. Biansinue coJid ¢J1a00i KUCJI0THI HA TMCCOUMANMNEO ITOH KHCJIOTHI

Boimosinenue ombiTa. B n1Be nmpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTHL. B kaxayio npoOupky mnpuOaBbTe OIHY KAIlIIO
WHIUKATOpa METUJIOBOTO OpaHxeBoro. OaHy mpoOUpKY C YKCYCHOM KHUCIOTOM
OCTaBbTE B KauyeCTBE KOHTPOJBHOH, a B JAPYryl0 BHecuTe 3-4 MUKpOIINATENs
KPHUCTAJUUIOB alleTaTa HATPUS U MEPEMELIANTE PACTBOP CTEKISIHHON NMaIOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.



1)Kakue npusnaku peakuuii Bel Habmonaere?
2)Hanumure MoJeKyJIsipHbIE U MOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS peaKIuil.
3) CdopmynupyiiTe BBIBOJBI O BIMSHMM COJIM Caa00Ml KHUCIOTHI Ha
JUCCOLMAIIUIO ATON KHUCIIOTHI.
OnbiT 4. Bausinue o4 ¢J1adoro 0CHOBAHHUA HA JHCCOLUALMIO 3TOT0
OCHOBaHUS

BobinosiHenue omnbiTa. B nBe mpoOupku BHecuTe mo 5-7 kamenb 0,1 H
pacTBOopa aMMHaka. B kaxayro npoOupky npuOaBbTe OAHY KaIUIIO pacTBOpa
uHankatopa (denondranenna. OnHy IpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTaBbTE B
KayecTBE KOHTPOJIbHOM, a B ApPyryro go0aBbTe 3-4 MHKpOIINATENsl KPUCTAIIOB
XJIOPHUJIa aMMOHUS U IIEpEMELIANTE PACTBOP CTEKIISIHHOW MaJOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kakue npuznaku peaxiuii Bel HaOmonaere?

2) Hanummre MOJEKyJIsIpHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI PEAKIIUM.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJUM CJIa0OTO OCHOBAHMUSI Ha
JUCCOLIMAINIO TOTO OCHOBAHUSI.

KontpouabHbie Bonpocskl mo TeMe Ne 4 PacTBOpBI 3JIEKTPOJINTOB, HX CBOMCTBA

1. Kakwue BeniecTBa Ha3bIBAKOTCA SJIEKTPOIUTAMHU, HEIJIEKTPOJIUTAMHU?

2. Yto Takoe «uoH»?

3. laiiTe omnpesiesieHne KMUCIOTaM, OCHOBAaHUSAM U aM(POTEPHBIM JIEKTPOJIUTAM C
Touku 3peHust TO/I.

4. Kakoil mpoliecc Ha3bIBAETCS JUCCOLUALINECH?

5. UTo moka3bIBaeT CTENEHD JICKTPOIUTAYECKON TUCCOIUALINM?

6. Kakue ¢akTopbl BIUSAIOT HA CTENEHB DJIEKTPOJIUTUUECKOMN AUCCcoanuu?

7. UTo MoKa3bIBa€T KOHCTAHTA JIEKTPOJIUTUYECKON TUCCOUMAIN?

8. Ot kakux (PakTOPOB 3aBUCUT KOHCTAHTA JIEKTPOJIUTHIECKON JUCCOIUALINN?
9. IlpuBeauTe ypaBHEeHUE 3aKOHA pa3daBiaeHust OCTBabA.

10. Kak guccoumupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBenute npuMepsl.

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

12. Yemy pasen pH 0,01 1 pactBopa NH,OH, cuutas crenens aucconuamnum
paBHoii 0,17

Keiic-3apanue nmo teme Ne 4 « KoMmimiiekcooOpa3oBaHue B BOAHBIX
pacTBopax»
Onpit. [TonyuyeHue u HccIe0BaHNEe KOMILIEKCHOTO COeTHHEHH S
cyabdara rerpaammuuomenu (1)

PeakTuBbI: pacTBOp cyibdara meau 1 H., pacTBop xyopuaa G6apus 1 H.,
0JIOBO METAJNINYECKOE, KOHLIEHTPUPOBAHHBIN PACTBOP aMMHaKa



[Tomectute B 2 mpobupku mo 10 kamenb pactBopa cyinbdara Meau u
no0aBpTe B OAHY M3 HMX 2 Kalld Xjopujaa Oapus, BO BTOPYIO — BHECHUTE
KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

[TonyunTe KOMIUIEKCHOE COEIMHEHHWE MEAH: JJIsi 3TOTO BO3BMHUTE B JIBE
npobupku no 5-6 kanenb cyiabdara Mmeau U 106aBbTe U30BITOK 25 % pacTBopa
aMMHaKa J0 MOJHOTO pacTBOPEHMS, BBIIIABIIErO BHAYAJIE OCAKA.

B npoOupku ¢ KOMIUIEKCHOW COJIbIO J0OABhTE: B OJHY M3 HHUX 2 Kalliu
xjopua 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK T'PaHyJIMPOBAHHOTO OJIOBA.

3ajanue. 3anuch JaHHBIX ONbITA.

1) Kakue uzamenenus B mpobupkax B xoje omnbiTa Bel HaOGm012€TE?

2) CocraBbTe YpaBHEHHUS OCYIIECTBUBIIMXCS PEAKIUNA MEXAY BEIIECTBAMMU:

cynb(aToM MeIu B XJIOPHUIOM Oapusl,

CyJb(paToM MEIU U OJIOBOM,

cyibpaToM MeAM M aMMHUAKOM C 0Opa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cylbhaToM TETpaMMHUHMEU U XJIOPUAOM Oapusi,

CyJb(aTOM TETPAMMUHMEN U OJIOBOM.

3) Kakast u3 BbIllIeyKa3aHHBIX peakiuid He npoTtekaeT? [louemy?

4) OObBsicHUTE, B Ye€M pa3inyusi B XUMHUYECKHX CBOMICTBaxX IpPOCTOM H
KOMIUTIEKCHON COJHN?

5) Haiite momHyr XapaKTEpUCTHUKY KOMIUIEKCHOTO COCIWHEHMS, yKa3aB —
BHYTPEHHIOIO W  BHEIIHIOW c(deppl, KOMIUIEKCOOOpa3oBarenb, JIMraHdbl,
KOOPJIMHALIMOHHOE YHUCJIO.

6) YuuThIBas, 4TO JaHHBIC [0 MOJSPHOHN JIEKTPONPOBOIHOCTH PACTBOPA
KOMILJIEKCHOTO COEAUHEHMUS YKa3blBAIOT HA JUCCOLMALIMIO €ro Ha 2 HOHA,
HAIMUINTE €r0 YPABHEHUE IIEKTPOIUTHYECKON TUCCOLUALIY.

7) Ha ocHOBaHMM TIPOBEJCHHBIX OIBITOB CHOPMYIUPYHTE BHIBOJ: KaKHe
MOHBl KOMIUIEKCHOTO COEIMHEHUSI — BHYTPEHHEH WM BHEUIHEH cdepbl MOryT
BCTyNaTh B PEaKIuid HOHHOTO 0OMeHa?

KontpoasHsbie Bonnpocsl mo teme Ne 4 KomiuiekcoodpazoBanue
B BOJHBIX PacTBOpPax
1. Kakne coemmHEHNS HAa3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VKaxuTte KOMIUIEKCOOOpa30oBaTelib, ONMPEACIUTE €r0 CTENEeHb OKHUCJICHUS U
KOOPAMHAIIMOHHOE YnCiIo B KoMIIekcHOM coenuHennn: Ks[Fe(CN)s.
3. Kakoe ctpoeHue nuMeeT BHYTPEHHs cepa KOMIIEKCHOTO COSAMHEHUS.
4. YTo nokas3pIBaeT KOOPAMHAIMOHHOE YMCIIO KOMILJIEKCOOOpa3zoBarens?
3. Ot KAKUX dakTopoB 3aBUCHUT KOOPJMHALMOHHOE YHUCIIO
KOMILIEKCO0Opa3zoBaTeis?
6. Onpenenure 3apsin KomruiekcHoro mona [AlI°Fg] u cocraBbre mBe GopMyIbl
KOMILUIEKCHBIX COCIMHEHUM C JaHHBIM HOHOM.
7. Kak quccouMupyoT KOMILUIEKCHBIE COETUHEHUS?
8. UTo XxapakTrepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA?
9. Hamummwmre ypaBHenue auccormarvu coeaunenus K[SbClg] u Bepakenue



KOHCTAHThI HECTOMKOCTH KOMIIJIGKCHOT'O MOHA.

10. AgOH - ruapokcua, KOTOpBIM He cymlecTByeT. Mcxoas w3 cTpoeHus
KOMIUIEKCHOTO ~ THJIPOKCH/JIA [AQ(NH3),]JOH o00bBsicHuTe €ro OOJBIIYIO
YCTOMYUBOCTb.

Keiic-3aganmne nmo reme Ne 5 «I'mapoJius coJiein»

OnbiT. TUnBI rHAPOIM3A costel

PeakTuBbl: pactBop cyibdarta amomuHus 0,5 H., pacTBOp XJIOpHIA HATPHUS
0,5 H., KPUCTATMYECKUNA CYIb(PUT HATPHSI, KPUCTAIUIMUECKUN KapOOHAT HATpus,
JUCTUIUIMPOBaHHAs BOAA.

CHauana mpUTOTOBBTE PACTBOpPHI KapOOHaTa W Cylb(puTa HATPUS, AJIS YETO
BHecuTe TO | mmaremo coyieii B OTAEIbHbIE MPOOMPKM W 100aBbTe 5 M
JUCTUJUIMPOBAHHOW BOJBI, TIIATEIBHO BCTPSXHUTE.

B 5 npoGupoxk Haneiire no 10 kanens: B 1-10 - AMCTUIUIMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyjibdaTa aTIOMUHUS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIopuja HaTpus, B 5-10 — 5 Kariesb KapOoHaTa HaTpusi U S5 Kamels cylbdara
amoMuHusl. B Kaxayro MNpoOUpKY TMOJOXKHUTh MO KYCOYKY YHHBEPCAILHOU
WHJIMKaTOPHOM Oymarmu.

3aganus. 3anuCh JaHHBIX ONbITA.

1) CpaBHuTe OKpacKy Oymarud B pacTBOpax COJeH C €e OKpacKoW Ha IIKaJe
3HaueHui pH. 110 H3MEHEHNIO OKPACKH CIIETATe BBIBOJ O PEAKIIMM CPEIBI B PACTBOPE
KayKJI0M COJIH.

2) Kakue n3meHeHns1 HaOmoaaroTes B 5-i mpoOupke? Kakoe BerecTBo BhINAIO B
BUJIE OCAJIKa, ¥ KaKOE BBIJICIIIIOCH B BHJIE ITY3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHHUSI pEaKUUl B MOJIEKYJISIPHOM M MOHHO-MOJIEKYJISIPHOM
BUJIE:

TUPOJTN3a Cyb(ar alTFOMUHHUS,

TUPOJN3a Cyab(puTa HATPUS,

TUJIPOJIA3A XJIOPUA HATPHS,

00pazoBaHus U TUAPOIM3a KapOOHATA AITFOMUHUSL.

Kakas peaxist He mpoTeKaeT?

4) 3anoyiHuTe TaOIMITY, YKa3aB CBEACHHUS O TUIAaX THAPOIIN3a

Conb o0pa3oBaHHast [Ipumep pH Oxpacka
COJH YHUBEC.
WHJIYK.

CuibHbIM ocHOBanueM | CiaOoi KHCIIOTOH
CnabeM ocHOBaHHMEeM | CHIILHOM KMCIIOTOM
Ci1abBIM OCHOBaHHEM Caboi KHCIIOTOH

CwibHBIM OcHOBaHMEM | CHITBHOM KHCIIOTOM

KouTtpoJubHbie Bonpocskl 10 TeMe Ne 5 I'maposius coseit

1. Hanumwure MOJIEKYJIpHBIE W HOHHO-MOJIEKYJISIDHBIE YPABHEHHUSI pEeaKUui
TUIPOJIN3a COJIeH: KapOOHATa HAaTpusl, XJIOpUJIa MarHusl, CUIIMKAaTa Kausl.



2. Uro mokasbiBaeT cTemneHb rumaponusa’? Kakue ¢akTopsl BIUSIOT Ha CTEMEHb
TUIPOJIN3A?

3. Kak B3auMoCBsI3aHbI KOHCTAHTA U CTENICHb THAPOIH3a?

4. Boauble pacTBOpbI kKakux u3 npuBeaeHHbIX cotieri: Na,COs; NaNO,; BaS;
ZnCl, wumerot pH >7 ? OTBET MOATBEPIUTE.

5. Boanbie pactBophl Kakux couseii: CuBry; Pb(NO3),; Mg(NOs),; NH4Cl umeror
pH< 7 ? OtBeT noaTBEpAUTE.

6. Kakyto cpeny umeroT BogabIe pacTBophl cotieii: NagPO4; NH4NO3; AlCI;?
7.Hamumre MOJEKYISIpHBIE W HOHHO-MOJICKYJISIPHBIC YpPaBHCHUS PEaAKITUi
TUApONH3a coliel: cynbduaa 6apus, hocdarta HATpHsl, HUTpATa CBUHIIA.

8. Kak BiusieT yBenuueHne TeMIepaTypbl pacTBOpa Ha CTENEHb THIPOIN3a?

9.Kakx cmectuTcs paBHOBECHE PEAKIIMU THUAPOJIW3a COJIM areTaTa HATpUsS IPH

J00aBJIEHUN XJIOPOBOJOPOIHON KUCIIOTHI K €€ pacTBOPY?
10.IToueMy mpu cMeUIMBaHUK PACTBOPOB Cyib(oaa HaTpus u xyopuaa xpoma (111)
obpasyercs rugpokcua xpoma (11)?

KecrkocTh BOABI
Ennnuneit m3mepenust xectkoct (JK) Bombl B cucreme CH  sBisieTcs MomsipHast
KOHIIEHTPAIHs SKBHBANCHTOB (Cyye) B pacuere Ha | M° pacTBOpa.  PasMepHOCTH XKECTKOCTH
[MOJIb 9KB/M®] WM YHCICGHHO pABHAS Cii BEIWUMHA C PUHATOM Pa3MEPHOCTHIO B XHMUHM [ MMOIb
9KB/IM’]; ITOCIEIHSS SBISIACH OCHOBOI H3MEPEHHS )KECTKOCTH BOJBI B Pocenn 10 2005 roga.

HoBast enuHMIa M3MEPEHHs KECTKOCTH BOABI B Poccun — 910 rpaayc kectkoctr (K).
+ +
OnauH rpanyc xectkoctu paseH 20,04 mr Ca® wm 12,15 mr Mg2 B 1 Z[MS BOJBI, T. €. YUCICHHO
rpaayc >KECTKOCTH COOTBETCTBYET | MMOJIb oKe/ImC.

Ilo 3HauveHuro O6H.ICI>1 JKCCTKOCTU IMPUPOAHBIX BOJ  YCTAHOBJICHA  CJICAYHOIIAA
KJ1acCUUKaIs:

°K < 1,5 mmomn oK6/IM° — Maas J)KECTKOCTb,
°XK =1,5— 3,0 MMOIIBb 9k6/ IM° — CpeIHs,

K = 3,0 — 6,0 MMOJIb 9K6/ IM° — TIOBBIIICHHAS,
°%K=6,0— 12,0 MmMoOnb 5k6/ e — BBICOKa,

3
%K > 12 MMouIb 9x6/ M~ — O4YE€Hb BBICOKAS )KECTKOCTD.

O6mas xectkocTh (“XKogm) W BpeMeHHas sxecTKocTh Boabl (XKy,) ompenensrorest mytem
TUTPOBAHHS MPOOBI BOJBI paCTBOPAMU TOYHO M3BECTHOW KOHILEHTpaluH, a mocTOstHHAS (Kiocr)
paccUUTHIBAETCS 10 PAa3HUIIE MEXIY 001Iel 1 BpeMEHHOH KeCTKOCTBIO

XKrmocr = “XK — XKsp.

Meton omnpeneneHuss oOOmIeH JKECTKOCTH OCHOBaH Ha OOpa3oBaHUHM IPOYHOTO
KOMIUIEKCHOTO coeAMHeHus TpwioHa b wumm  xommekcona Il (nqByHatpueBas coib
THJIEHMaMUHTETpaykcycHoU kucinotsl — DJ{TA)
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¢ noHamu Kanblust Ca” u maraus Mg~ (xenaTHoOro MeTaJlIKOMIUIEKCa) B IieaoyHou cpexae (pH
=10).
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Pucynox — IIpoctpancTBeHHOE
CTPOCHHME KOMILJIEKCOHATA

Cpena co3maercsi myTeM J00aBJICHHS aMMHUAYyHOTO OyQepHOro pactBopa
NH;OH + NH,CI. Tlpu peakmuu HOHBI BOJOPO/Ia 3aMEIIAOTCS Ha MOHBI KaJIbITUS U
MarHus.

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

Ca?* +HInd* = Calnd + H*; Mg* +HInd* = Mg Ind + H";

BunHo-kpacHbIi BunHoO-KpacHbIi

KoHCTaHTBI yCTOMYMBOCTH 3THX KOMILJIEKCOB pPaBHbI COOTBETCTBEHHO
7 . 2 2
2,6:10° u 1-10". Ho KOHCTaHTHI ycroitunBocTu kommekcos Ca™ u Mg~ ¢
7 8
koMmiiekcoHoM |l ropazno G6onbmie (3,7-10° u 5-10%). [ToaToMy nipu TUTpOBaHUU



KOMILJIEKCHl METAJJIOB C WHAMKATOPOM paspylIaroTcss u oOpasyrorcs Oolee
MpOYHbIe KOMIUIEKCHI ¢ KoMmruiekconoM |1 (pu pH=10).

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

BunHO-KpacHbIii Tosry0oii

Mg Ind” + Nax[H,Y] = Na,[Mg Y]+ HInd > + H*

BunHO-KpacHbIi Toxy6oii

B »kBUBaJICHTHOM TOYKE BHHHO-KpaCHasA OKpacCKa paCTBOpa CMCHACTCA
FOJIY6OI>'I BCJICACTBHUC HAKOIINIICHWUA aHHOHOB MHAHUKATOPA.

HeoOxogumyro 11 ompejesieHMs aMMOHHMITHYI0 OydepHyl CMech
MPUTOTAaBIUBAIOT B MepHOM koyioe BMecTuMocThio 1000 mui, cmemmBas 100 mi
pacTBopa xjopuaa ammonus ¢ maccoBoit goneir NH;Cl 20 % co 100 mi pactBopa
aMmMpaka ¢ MaccoBor goneii  NHj 20 % wu pgoBoad o00BEM CMeCHU
JTUCTUWILTUPOBAHHOM BOJIOM 10 MeTKH. OOBIYHO MPUPOJIHYIO BOAy TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa |ll. PacTBop mnpuroraBnuBarOT M3 TOYHOM HABECKU
XUMUYECKH YHUCTOrO INpenapara, y4duTbiBas, u4To (¢opmyrna komiuiekcoHa ||
Na,C,oH140gN>2H,0, a monspHas Macca 3KBHBAJCHTOB €ro B JaHHOW pPEaKIIMH
paBHa TOJIOBUHE MOJISIpHOM Macchl (Z = 2). MHOorja KOHIIEHTpaIuio pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT mno 0,05 H pactBopy cyinbdata MarHus
MgSQO, 7H,0, mpurorosienHoMy u3 pukcanaa (MU MO XJIOPUAY KaJTbIIHS).

Keiic-3aganue mo teme Ne 4
«Onpenenenue o0mIeil KeCTKOCTH BOAbI KOMILIEKCOHOMETPHYECKHUM
TUTPOBAHHEM»

O0GopyaoBaHMe M pPeaKTUBBI: KOJIOBI KOHUYECKHE BMECTUMOCTHIO 250 cm;
OropeTka Ha 25 M, yKperieHHas B mtaTtuBe; GpapopoBblii CTaKaHYUK /JIs CJIUBA,;
pactBop komiuiekcoHa Ill; OydepHsblil pacTBOp; XpOMOT€H YEpHBIA CrelalbHbIN
ET-00 (uaaukaTop).

Buvinonnenue amnanuza. llpexnae, 4eM BOCHOJIB30BaThCsl OIOPETKOU, €€
BBIMOWTE, TOOMBAsCh, YTOOBI JKUJIKOCTh CTEKJa CO CTEHOK PaBHOMEpPHO, HE
OCTaBJIsIsl Karelnb. 3areM OIOpEeTKy TPU pasa OIMOJIOCHUTE PabOYUM PacTBOPOM,
KOTOpBIM Oymete TUTpoBarh (pactBopoM KomruiekcoHa Il1). C moMolinpio BOpOHKH
OIOpPETKY HAIIOJIHUTE PACTBOPOM BBIIIC HYJIEBOTO JIEJICHUS, 3aMOJHUTE OTTSIHYTYIO
TpYOKy («HOCHK»), ciels, 4ToObl B HEll He ocTraBasioch Bo3myxa. [locme aToro
00s13aTenTbHO yOepUTe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHHe (110
HUKHEMY MEHHCKY).

BrimonHsis THTpoBaHue, CleIyeT COOMAaTh CISAYIONNUE MPaBUJIa.

1. Kaxxoe TUTpOBaHME HAYMHAIOT C HYJIEBOTO JCICHUS IIKaJbI, TAK KaK MPH
HTOM KOMIEHCUPYIOTCS MOTPEHIHOCTH KaTMOPOBKU OIOPETKH.



2. TutpoBaHue NpoOBOASIT HE O4YEHb ObICTPO (3—4 Karjau B CEKyH]y), MHa4e
pacTBOp He OyJeT BOBpEMs CTEKATh CO CTEHOK M OTCUET OKAKETCSI HEBEPHBIM.

3. O6beM pacxoyeMOro Ha THUTPOBaHHE pacTBOpa HE JOJDKEH IPEBBILIATH
€MKOCTH OJIHOM OropeTku. OTcueT oObeMa Mociie BTOPUYHOTO HATIOJHEHUSI CHIIBHO
CHW)XAET TOYHOCTH OIIPENIEIICHUS.

X00 onpedenenus. B THIATENBHO BBIMBITYIO KOOy Ui TUTPOBAHUS
orMepsTe mmmerkoii Mopa 100,0 cM® mccmemyemoif Boxsl M mpuieiite 5 o’
aMMOHUITHOM Oy(epHoil cmecu. BHecute Ha KoHue mmarens ~20—30 Mmr cyxoit
CMECH MHIUKATOpA C XJOPUIOM HATPHUs 10 MOSIBJIEHUS XOPOILIO 3aMETHOM, HO HE
OYEHb TEMHOM BUHHO-KPACHOM OKPACKH.

TurpoBanue. [IpubaBnsiiTe mo KamisiM KOMIUIEKCOH K BOJE MEIJICHHO,
IIOCTOSIHHO BCTpsIXMBasi KOJIOy C BOJAOH, HaOmmoAas 3a OKpPAacKod pacTBopa.
Tutpyiite 10 nepexoa OKpacku U3 BUHHO-KPAaCHOW B TOJIyOyIO OKpacky OT OJHOU
JUIIHEeN Kamu TutpaHTa. JlaHHble 3aHecuTe B Tabmuny. IloBTopuTte TUTpOBaHUE
2-3 pa3a U HU3 CXOHAUIMXCS OTCYETOB BO3BMUTE CpPEAHEE 3HAUEHHUE. 3aHECUTE

JTAHHBIE 110 TUTPOBAHUIO B TAOJIHILY

Ta6mmma — JlaHHBIE TUTPOBAHKS

Ne i/ Vg, RS V1, o Cr, Monb/z[M3
1 100
2 100 0,05
3 100
Vi + VotV
Vr(ep) = ==
O61yto sxectkocTh Boas (Ca”* u Mg®* Ha 1 1) Beramciute mo hopmyie:
CrVr -1000
K= % ., MMoub/aM° min “XK
B

rae  Cr— MousipHas KOHLIEHTpalus SKBUBAJIEHTOB pacTBopa komruiekcona |1,

V1 — cpennuii o0beM pabouero pacTBopa KOMIUIEKCOHA, 3aTpay€HHbIN Ha
THTPOBAHHE, CM°,

Vg — 00beM BOJIBI, B3STHIN JJIsI ONIPEISTICHUS )KECTKOCTH, oM.

1000 — ko durment mepecdera Ha 1 mv°,

CpaBHuTe pe3yJbTaThbl pacyera ¢ JAaHHBIMU TaOJMUbl NOKa3aTesei
Ka4yecTBA BOJA M cleJiaiiTe BBIBO/ 0 }KECTKOCTH MCCJeyeMOi BObI.

KourtpoJsbHbie Bonpochl 1o Teme Ne 5 7KecTKOCTh NPUPOAHBIX BOJ

1. Kakue conmu 00ycIOBINBAIOT )KECTKOCTh BOIBI?
2. Yemy paBHa »XecTKOCTb Boiabl, B 10 1 kotopou coxepxurcs 4,08 r
KaJbIUs?



3. B kakux eIMHHIIAX H3MEPSETCS KECTKOCTh? YeMy paBHA MKECTKOCTh
MSATKOM BOJIBI, ’)KECTKOM, OUCHB JKESCTKOM?

4. Y10 moHUMAaETCH 0 OOIIENA KECTKOCTHIO BOIABI?

5. Hanumumem, Kakux MOHOB OMPEIESETCS BPEMEHHAs M TIOCTOSHHAS BHJIBI
JKECTKOCTH?

6. Kak MOXXHO yMEHBIIUTH COACp)KaHHWE cojeii xkectkoctu? IlpuBemure
COOTBETCTBYIOIIINE YPABHEHUS PCAKIIUKA YMATUCHHS BOJIBI.

7. B 9yem cyTh HOHOOOMEHHOTO CIIOCO0a YMSATUYEHHUS BOJIbI?

8. Ha uyem ocnoBan meron kommiekcoHoMmeTpun? Ilouemy ero wuHaue
Ha3bIBAIOT Xenamomempueu?

9. 3aueM K TUTPYEMOMY PacTBOPY B X€JIaTOMETPUU JOOABISAIOT aMMOHUMHYIO
oydepHyo cmech?

10. Kak YCTaHABIIMBAIOT TOUKY HKBUBAJIEHTHOCTHU pu
KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUU?

Keiic-3aganust mo reme Ne 6
«IHosry4yeHue u CBOMCTBA KOJJIOUAHBIX PACTBOPOB»

Henb padoOTHI: 03HAKOMUTBHCS C KOHJIEHCAIMOHHBIM METOJIOM ITOJIyYEHUS
KOJUIOMJIHBIX PacTBOPOB, BBIACHUTh BIUSHUE BHEMIHUX (DaKTOPOB Ha HX
CTaOMJIBHOCTD; MOIYYUTh IPEICTABICHUE O CTPOCHUN MMILIEIUT 30JI€H, KOAryJIsuu
KOJUIOMJHBIX PACTBOPOB JACHCTBUEM PACTBOPAMHU BJIEKTPOJIUTOB.

3amanue 1. [TonyueHue censs KpEMHUEBOUM KUCIOTHI

[Tomectute B mpoOupky 5—6 kamenb pactBopa Na,SiO; m go6aBbTe 2—3
ka2 H pactBopa HCI. OtmeThTe XapakTepHble MPU3HAKU MOTYYEHHOTO TeIs.
Kakue ycimoBuys 3TOTO OIbITa UCKITIOUNIN TTOTYyYEHUE 307151 KPDEMHUEBON KUCITOTHI?

3aganme 2. IlonydeHue 30J11 KPEMHHMEBOM KHCIJOTHI KOHJICHCAIIMOHHBIM
METOJIOM

[Tomectute B nBe mpobupku mo 1—2 kamam pactBopa Na,SiOz u npubaBbTe
2—3 ma pactBopa HCI mmotHocThIO 1.05. Habmomaiite o6pa3oBaHue MpO3pavyHOIo
pacTBopa clierka MEeHbIIEH TTOABMYKHOCTH, YeM Y UCTHHHBIX PaCTBOPOB.

VYKaxutre THUI peaklMH, JeXkalled B OCHOBE KOHJEHCAMOHHOIO METOoJa
MOJIyYeHHS KOJUTOMJAHOTO PACTBOPA KPEMHHUEBOM KUCIIOTHI.



CocraBbTe (HhOpMYTy MHUIIEIIIBI 30715 KPEMHUEBON KHCIOTHI, YKKUATE 3apsif
rpanyinbl. Kakue gakrtopbl 00yCI0BIMBAIOT YCTOMYMBOCTh MULEIIBI KOJUIOUTHOTO
pacTBOpa KPEMHUEBOU KUCIOTHI?

3ananme 3. Koarynsius KOJJIOMIHOTO pacTBOpA MPHU €ro HarpeBaHUH.

[TomectuTe OIHY NOPOOUPKY C KOJUIOMJHBIM PAaCTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TOJYYEHHOM BO BTOpPOM ONBITE, HAa HArpeTyr BOASHYIO OaHIo.
OOBbsicCHUTE TMOSBIEHUE CTYJEHUCTOTO Ocajgka B Tmpobupke. YeM BbI3BaHO
HapylIeHUEe KUHETUYECKOro (aKkTopa yCTOMUUBOCTH KOJUIOUIHOTO pacTBopa?

KonTposbHbie Bonpocskl mo teme Ne 6 /lucrnepcHbie CHCTEMBbI.
KoJsmongHoe cocTtosinne BenecTs

1. Kakue cucremsl HaspiBarOTCA auctiepcHbiMuA? [lo kakum npuszHakam
IPOBOJAT  KiIaccupukauuio AucnepcHblx cucteM? [lpuBenure mnpumepsl
JUCIIEPCHBIX CHCTEM, HCIIOJNB3yEMbIX B Ballell Oynymiel npogeccuoHalbHON
cepe.

2. Uto Ha3biBaeTcs aucnepcHoi ¢aszoi, aucnepcHoi cpenoi? [losicnure Ha
IIPUMEPAX IMYJIBCHUH, CyCIIEH3UH, IIEHBI, ITBUIM, TyMaHa.

3. Kakue cucrteMbl Ha3bIBaIOT MHUKPOrETEPOreHHbIMU? ONUIIATE METOMbI
ITOJTYYEHHUSI KOJUIOUIHBIX PacTBOPOB.

4. Kakue GakTopbl OnpeaensitoT yCTOWYUBOCTh AUCIEPCHBIX CUCTEM?

5. Kakoe cTpoeHue wuMeeT NBOMHOW JJIEKTpUUYECKUi cior? YUto Takoe
AIEKTPUYECKUI TOTEHIIAI?

6. Uto Takoe siBneHue koarymsuuu? Kakumu crocobamMu MOKHO BbI3BaTh
KOaryJisiMAio0 KOJUIOMAHOTro pactBopa? ITpuBeauTe npuMepbl HCIIOJIB30BAHUS 3TOTO
SBJICHHUSI B TEXHUKE M XUMUYECKOM aHAJIU3E.

7. Kakue 3011 Ha3bIBatOT THOPHIbHBIMU, U Kakue JuogoOubiMu? [Tpuseaute
npuMepbl. KakoBo cTpoeHuE 0CaakoB, OOpa3yIIIUXCS TMPU KOAryJSIUU
JTMOPUIBHBIX U JINO(DOOHBIX 30J1€H1?

8. Urto Takoe siBneHrne TUKCOTponuu? 1'1e oHO ucnonb3yercs?

9. KakoBa ctpykrypa renei? I'nme oHm wucnonsdyrorcsi? UYUrto Takoe

KoaryJsuus?

10. Yro Takoe siBaeHue cemuMmeHTaruu? OT KakuxX (HaKTOPOB 3aBHUCHT €€
CKOpPOCTH?

11.  Onummre  MOJEKYJISIPHO-KMHETHYECKHE  ONTHYECKHME  CBOMCTBA

KOJUJIOUJIHBIX PACTBOPOB.

Keiic-3ananne no teme Ne 6 «XuMuf BSZKYIIHX BelleCTB



NpenTudukanns Ka4eCTBEHHOT0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpeabl ero pacTeopa
1) Onpenenenue peakuu pacTBOpa MOPTJIAHALEMEHTA NIPU 3aTBOPECHUU
PeakTuBbBI: NOPTIAH/IIIEMEHT, JUCTUIUIMPOBAaHHAS BoJa, (heHondTaneus, 1 H.
pactBop Na,CO;
OO6opynoBanme: MpoOUPKHU, CTEKISTHHAS TAJ0UKa, TUIIETKA, IEeHTpUudyra
B npoOupky HackIlbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 Ml
BOJIbl. B TeueHue 5 MUH. SHEPTUYHO BCTPSXUBAUTE COJIEPKUMOE MTPOOUPKH, 3aTEM
naiite oTcTosAThes 15 MuH. nin otieHTpudyrupyire. Llentpudyrar (BepxHuii
CJIOH JKUIKOCTH) OTOEpUTE IIPU MOMOIIH IMUTMETKU B 2 MPOOUPKH, B OJHY J0OaBbTE
2 xarum geHondranenHa B Apyryro S5 kamenb 1 H. Na,COs.
3anucv 0aHHBIX ONLIMA
1) CoctaBbTe MOJEKYISIPHOE U HOHHOE YPAaBHEHUS THIPOJIN3a OPTOCHIIMKATA
KaJIbIUs 110 1-i1 cTyneHu.
2) Ykaxure, Kakue MPOyKThl TUAPOIN3a ObLUTH 0OHAPYKEHBI TP MTOMOIIH
dbenondTanenHa u Npu B3auMOJICHCTBUM ¢ KapOOHATOM HATPUsl, OTMETHTE
MIPU3HAKH PEaKIUU.
3) CocraBbTe MOJIEKYJISIPHOE U HOHHOE ypaBHEHUSI 00pa30BaHUsI OCaJKa MPU
nobasiienuu K neHtpudyrary pactsopa Na,COs.
2) UnenTndukanns KAa4eCTBEHHOT0 COCTABA MOPTIAHALIEMEHTA
Peaxmuent: TOpTIaHALIEMEHT, TUCTHIUTHpoBanHas Boaa, HCI (konir.), 1 H
pactBop NH4,CNS mmu KCNS, 1 1 pactBop Na,COs, 1 H pactBop NaOH.
Oobopyoosanue: npoOUPKU, CTEKJISTHHAS TTaJI0UKa, UNETKa, IeHTpudyra
B npoOupky nepeHecute 1 mmarenb NOpTIaHIUEMEHTa U J00aBbTE | MII KOHII.
COJISTHOM KHCIIOTBI, OCTOPOKHO NEPEMEIIANTE CTEKISHHON MAIOYKOM.
OOparute BHUMaHUe Ha 00Opa30BaHUE HA CTEHKAX MPOOUPKHU MPO3PAYHOTO TEeJIs.
JloneliTe B MpoOMpPKY HEMHOTO JUCTUITMPOBAHHOW BOJBI U IPOBEIUTE
nenTpudyrupoBanue. LleHTpudyrat npu moMOIIH MUIMETKU IEPEHECUTE B 2
poOUpPKHU 1 J00aBbTE: B OJJHY MPOOUPKY 5 Karesab poJgaHuIa aMMOHUS, B IPYTYIO
3-5 kanens NaOH niis HeWiTpanuzaiuu cpenbl, a 3aTeM u30bITok Na,COs3 (1o
MOSIBJICHUS OCAJIKA).
3anucv 0aHHbBIX ONBIMA
1) 3adukcupyiite cBOM HaOIIOICHUS B TAOJIHIIE:

Ne| CocraBisro- | Pearent | [IpusHak | YpaBHeHue
e [eMeH- peakiui B HOHHOM
THOTO KJIUH- U MOJIEKYJISIPHOM
Kepa BUJIE

1 HCI

2 NH4CNS

3 Na,COs3
Cocras
[IEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTHI IEMEHTHOTO KJIMHKEpa ObUTU OOHAPYKEHBI MPU TOMOIITU
JTAaHHBIX PEeAKLIMI1?



KonTposbHbie Bonpocskl mo Teme Ne 6 MuHepaJibHbIe BSKYIIHE

1. UYrto Ha3piBaeTCd HEOPraHUYECKUMHU (MUHEPAJIbHBIMU) BSDKYIIUMHU
BeniecTBamu? Ha3oBUTEe OCHOBHBIE Kau€CTBEHHBIE TPU3HAKU BSKYIIIUX BELLIECTB.
2. Kakue OCHOBHBIE BHJbl CBIPbSl HCIIOJIB3YIOT JUISI IPOU3BOJCTBA
MUHEPAJBHBIX BSKYILIUX BELECTB?
3. Kakne cragum nmpoTekaroT B MPOLECCE MTPEBPALLICHHS BKYIIUX BEIIECTB
U3 TOPOIIKOOOPAa3HOTO B KaMHEBUIHOE TEJIO M KAaKUMHU TIPOIECCAaMH OHH
COMPOBOXKIAIOTCS?
4. B yeM oTiMYME€ BSOKYIIMX BO3JYLIHOTO M THAPABIMYECKOrO TBEPIACHUS?
KakoBbl 0051acTH X NPUMEHEHHUS ?
5. Yo BOuUseT Ha INIACTUYHOCTh U3BECTKOBOI'O TeCTa?
6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOT'O KIIMHKEpa?
7. YTo mpecTaBiIsOT cO00M MyII0IaHOBBIE IIEMEHTHI?
8.Kakue BemiecTBa 001a1at0T BYKYILIUMU CBOMCTBAMMU: a) THUIPOKCU/T

KaJIbLIUS; 0) XJIOPUJT THAPOKCOMATHHUS; T') MarHe3uT?

9. B yem 3akitoyaeTcs Mpouecc B3aMMHOTO IIEPEX0/ia CTPOUTEIBHOTO U
IPUPOJTHOTO THUIIca?

10. Kakyro KHUCIIOTY HeNb3s1 XPaHUTH B MOCY/IE U3 KBapIIEBOTO CTEKIIA.
[Touemy?

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

OnpIT. Biausiume pH cpeabl Ha xapakrep BOCCTaHOBJICHUA
MEePMAHIaHATA KAJIUSA

PeakTuBbl M MaTrepuajibl: pacTBOp mnepmanranara kaiums 0.5 H, pacTBop
CEpHOM KHCIOTBHI 2 H, pacTBop ruapokcuaa kamuss 0.05 H, HATpUT Kanus
KPUCTAJUTMYECKUM. , TUCTUINIUPOBAHHAS BOAA, MPOOUPKH, MUKPOLITIATENb.

Boinosinenue padorbl. B Tpu npoOupku BHecute 1o 3-4 Karid pacTBOpa
nepmanranara kanus (KMnQO,). B mepByto mpoOupky no6aBeTe 2-3 Kamiu 2H.
pacTBOpa CEPHOM KHUCIIOTBI, BO BTOPYIO - CTOJIBKO € BOJBI, B TPETHIO - TAKOE XK€
konmuectBo ruapokcuaa kanusi (KOH). Bo Bce Tpu mpoOupku BHeECUTE IO JBa
MuKpommnatens kpuctammyeckoro Hutputa Kanus (KNO;) u nepememnaiite
pacTBOPHI O TMOJHOTO PACTBOPEHUS] KpUCTAIOB. Uepe3 3-4 MUHYTBI OTMETHTE
M3MEHEHHUE OKPACKHU B IPOOUPKaX.

3anuchb JAHHBIX ONBITA.

1.Hanumure  ypaBHEHMSI peakUuid  BOCCTAHOBJIEHUS  II€pMaHraHaTa
KaJusl HUTPUTOM Kajivs B KUCJIOM, HEUTPAJIbHOW M IIEJOYHOM Cpelax, yuuThIBas,
4TO
woH MnO;' - umeer puoneToByI0 OKpacky, HoH MnO? - 3enéuyro, non Mn?* -

oeciere”, MNO, - ocajok Oyporo 1BeTa.



2.MeTo10M 35IeKTpOHHOTO OanaHca mogdepuTe K03 UITHESHTHI.

3. YKaXUTe OKUCIIUTEIh U BOCCTAHOBUTEIb, ITPOLIECC OKUCICHUS U
BOCCTAHOBJICHHSI.

4. Jlo xako¥ CTeTIeHH OKHUCIICHHUSI BOCCTAHABIIMBACTCSl TIEPMaHTaHAT Kajvsl B

pactBopax, umeromnx pH > 7, pH = 7, pH < 7?7 CkonbKO OKHUCIUTEIBHBIX
HKBUBAJIEHTOB cofepkutca B 1 Mmosib KMNQO, B KaXX10M U3 3TUX CITy4aeB?

Konrposabnubie Bompocbl mo Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIMHU € YYACTHEM CJIOKHBIX BelleCTB

1.Yto Ha3bIBaeTCA cTeneHblo okucienus? Kak ee onpenensator?
2. Onpenenure CTENEHb OKUCIEHUS Xpoma B clienyromux coequHeHusx: K,CrQOy,
Cr,05, NaCroO,, Crz(SO4)3, CfCIz, Na3[Cr(OH)6]
3. JlaiiTe ompeneneHus MOHATUSIM «OKHCJIUTENIb, BOCCTAHOBUTEIIbY, MPUBEINUTE
IIPUMEPBI BAKHEUIIINX OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
4. YkaxuTe, B KAKUX U3 MPUBEJCHHBIX HUXKE MPOILIECCOB MPOUCXOIUT OKUCIICHHUE,
a B KaKHMX — BOCCTaHOBJICHUE?
MnO, — Mn*%  SnO — Sn0,; CI' — ClO;"; NH; —»NO
Al— AlO;'; S°— S?: MnO,— Mn’ ; Pb™ — Pb*.
5.VkaxuTe, B KAKUX U3 MPUBEJICHHBIX HUXE MPOIECCOB MPOUCXOAUT OKUCIICHHUE,
a B KAKUX — BOCCTaHOBJICHHE?
Mg — Mg ; PH3 — H3PO, ; AlO;' — Al; Fe**— Fe*,
P,0s — PH3; MnO;* — Mn; Fe*> — H,FeO,; Mn**— MnO,.
6.YKkaxuTe, B KAKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIICHUE,
a B KaKMX — BOCCTaHOBJICHUE?
NH; — NO; Fe — Fe,03; SnO, — SnO; CrO ;> — CrO.
Zn0;?* — Zn; PbO — PbO,; NO;* — NH3; CrO;*— Cr.
7. Kakwe w©3 ClIeAylOIIUX  peakud  OTHOCATCS K  OKHUCJIUTEIBbHO-
BOCCTAHOBUTECIILHBIM?
NH4C| = NH3 + HCI
Zn + 2HCI = ZnC|2 + H2
2Na + 2H20 = 2NaOH + H2
Ca0O + SO; = CaS0O,
NaOH + HNO; = NaNO3 + H,0O
[Touemy?
8. Kakue cBoiicTBa IMPOSBISIOT B OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BEII[ECTBA, UCXOJIS U3 CTETICHN OKUCIICHHS DJIEMEHTA, YKa3aHHOTO B ckoOKke? [laiiTe
MOTHBHUPOBAHHBIN OTBET.
H,SO4, H,S, SO, (S)
Mn, KMnO,, MnO, (Mn)
9.Kakue cBOMCTBa TPOSIBISIOT B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUIX
BEILIECTBA, UCXO/Isl U3 CTENICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.

chr207, Cr, Cngg (Cr)



HNO,, NH3, NO (N)

10. I/ICHOHLSYSI MCTOJ JJICKTPOHHOTO 6aﬂcha, HO,Z[6CpI/ITC CTEXUOMCTPHUICCKHC
KOB(b(I)I/IHHCHTI)I, OIIpCACINTC OKHCIHUTCIb W  BOCCTAHOBHUTCIIb, IIPOLCCCHI
OKHUCJICHUA U BOCCTAHOBJICHU, TUII CJICOYIOIINX OBP:

S + KOH — KZS + K2803 + Hgo

KMnO, — K;MnO, + MnO, + O,

HC|O4 + H2803 — HCIl + HZSO4

NHg + 02 — NO + Hzo

Keiic-3aganue mo reme Ne 7
«OKHCANTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU € Y4aCTHEM MPOCTHIX
BellleCTB - METAJJIOB)
OmnbIT 1. OTHONIEHHE METAJIJIOB Pa3HOl AaAKTUBHOCTH K KHCJIOTaM-
OKHCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM H PACTBOPaM IIeJI04eil.
A) XuMHYeCKHE PeaKIu MeTAJJIOB ¢ KOHIEHTPUPOBAHHOI cepHOii
KHUCJI0TOM

Konyenmpuposannass  ceprnasa  xucioma  3a  cyem — MAKCUMANbHOU
NONIOJNCUMENbHOU  CMENeHU OKUCIeHUs YEeHMPAIbHO20 JIeMeHmd SA6IAemcs
KUCTOMOU-OKUCTUMENEM.

Ilpu e63aumooeticmeuu KoHyenmpuposanuolu cepuou xuciomoel HySO, ¢
MeMANNAMu 803MOACHIMU NPOOYKMamu soccmanognenus agnaiomes: SO,; S; HyS.
Cmenenv éoccmanosnenus S*° sasucum om axmusnocmu memannos. Hanpumep,
KOHYEeHMPUPOBAHHAS CEPHASL KUCIOMA 80CCMAHABIUBACTCA:

a) neakmuguwviMu memaniamu 00 SOy;

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

8) axmusHbiMu memaniamu (cmoswuu nesee Mn) 0o H,S

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

Boinosnenue. Ilomecture B Tpyu MpOOMPKHU MO KYyCOUKY METAIJIOB — MEJH,

IIMHKa ©W MarHug. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoB8arHyio, 9To0bl OHA TOKphLIA METaUIbl (paboTaiiTe B BBITSDKHOM
mKady npu BKIFOUEHHON BEHTUIISIUU! ).
3ajganue. 3anuch JaHHBIX OIBITA.
Onumurre HAOIIOACHUS.
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUH.
+6
CUC + HpS04(x) —
7Zn° + HySO4(x) —
Mg° + H2S04(K) —
PaccraBbre KOA(DPUIIMEHTHI METOAOM OJJICKTPOHHOTO Oalanca. YKaxuTe
BOCCTAaHOBUTEIb, OKHCIIUTEh, a TAK)KE MPOIIECChI OKUCIICHUS U BOCCTAHOBJICHHSL.



b) Xumunueckue peakiiuy MeTa1JIOB ¢ pa30aBJIeHHON CePHOIl KHCI0TOM

[TomecTuTe B TpU NPOOUPKH MO KYCOUKY METANIOB — ME/IU, IIMHKA U MarHus.
B kaxnayro mpoOHpKy N00aBbTE cepHylo Kuciomy pazoasienHylo, 4TOObI OHa
MOKphLIa MeTasuibl. B Mosiekyiie pa30aBieHHON CEpHON KUCIIOThI POJIb OKUCIUTENS
BBITIOJTHSIET KOH BOJIOPOJIa H*.

3amanue . 3anuCh JAHHBIX ONbBITA.

Onummre HaOJII0/ICHHUS. CocraBbTe YPaBHEHHUS npomeKaouux
COOTBETCTBYIOIIUX peakiuii. PaccTtaBbTe KOAhOUIIMEHTH METOIOM 3JIEKTPOHHOTO
OanaHca. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEIb, & TAKXKE MPOIECChl OKUCICHUS U

BOCCTAaHOBJICHU.
Cu® + HySO4(paszd) —
Zn° + H,SOy4(paz6) —
Mg° + H,SO4(paz6) —

B) XumMnyeckue peakuum MeTaJI0B €O HIeJI0YaMu

C pacmeopom wienouu 83aumMo0eticmeayom Memaiibl, OKCUObL U 2UOPOKCUObL
KOMOPbIX 001a0aom am@pomepHuIMU C8OUCMBAMLU.
BeinosiHenue 3aganus. M3 Tpex npemoKeHHbIX B onbiTax A U b Metamnos

BbIOEpUTE METall, HMMEIUMHA aM(pOTEepHbIE CBOWCTBA CBOUMX OKCHIOB U
TUAPOKCHUJIOB, TPU STOM CTOAIIMKA JO BOJOpOAA B pAdy CTaHAAPTHBIX
ANEKTPOJHBIX MOTEHIHANOB. OIyCTUTE METalll B MNPOOUPKY C PacTBOPOM
TUAPOKCUIA HATPUSL.

3ananue .3anuch JaHHBIX ONBITA.

Onunmre HaOmoaeHus. CoCTaBbTE ypaBHEHUE COOTBETCTBYIOUIEH pEaKLUH.
B mpoaykrax peakiuu 3TOoro mMeramia ¢ pactsopom menoun NaOH ykaxute ero
pacmeopumyro  KOMHIeKcHyro conb. PacctaBbre KOAX(D(PUIIMEHTH METOJ0M
ANEKTPOHHOTO OajaHca. YKaXXUT€ BOCCTAHOBHUTENb, OKHUCIUTENb, a TaKkKe
IIPOLIECCHI OKUCIIEHUSI 1 BOCCTAHOBJICHHUS.

KonTposabnubie Bompocbi mo TeMe Ne 7  OKHCIMTEJIbHO-
BOCCTAHOBUTEJbHbIE PEAKIIUU C YYACTHEM NMPOCTHIX BellleCTB — METAJJIOB

1. B kakom CJIydac BO3MO’KHO BBITCCHCHHUC MCTAJIJIa U3 paCTBOpaA €ro COJIM:
a) CUCIZ + Al— 6) NlSO4 + Fe—

B) KNO;+ Fe— r) Zn(NO3), + Al—
2. Kakue u3 nepeunciaeHubix MetamioB: Ni, Pb, Mg, Zn B3aumoneiicTytor ¢
pactBopoM 1ienoun? Ilouemy? Hamumure COOTBETCTBYIOUIME YpPaBHEHUSA
pEaKIUi.

3. 3aKOHYMTE CIEAYIOIINE YPABHEHUS TPAKTUYECKH BO3MOKHBIX PEAKIIMA:



a) Pb + HZSO4 (pas6.) ™
6) Pb + H,SO, (korm) —
B) Pb+ HN03 (pas6)
4. Ornomenue amoMunus k Boge, kucinotam: HCI, HySOy (pass), HNO3 (pas) 1

niesioyam. CocTaBbTE€ COOTBETCTBYIOIINE YPABHEHUS PEAKLIUM.
5. 3aKOHYMTE CIAEAYIOIINE YPAaBHEHUS PEAKIIHA:

a) Ca+ H,0—
0) Ca + H,SO4(xoHI1.)—
B) Ca + HNOj(koH11.)—
6. 3aKOHYHTE CIIEYIOIINE YPaBHECHUS PEaKIIUA:
a) Al + Fe,03—
0) Al + HNO3pass) —

B) Al + NaOH—
7. B xakoM ciy4ae BO3MOYKHO BHITECHEHHE METAJlIa U3 PacTBOPA €ro COJIH:

a) CaC|2 + Al— 6) FeZ(SO4)3 +7n—

B) AgNO; + Cu— r) NiSO, + Sn—?
8. 3aKOHUYUTE CIEAYIONINE YPABHEHUS PEAKITU:

a) Zn + NiSO, —
6) Zn + H,SO, (koHI1.) —
B) Zn + HNOj; (pa36.) —

9. 3akoHUHUTE CIEAYIOIINE YPABHEHUS PEAKIINI:
a) Sn + NaOH—
0) Sn + HNOs o) —
B) SN + HNOya56) —

10.Kakue meTamipl B3aUMOJEHCTBYIOT C KUCIIOTaMH: a) HEOKUCIHUTEISIMU; 0)
okucauTeasIMu. IIpuBeauTe npumMepsl.

Keiic-3ananue mo teme Ne 7 «["ajspbBaHMYECKHE DJIEMEHTHI»
Onpir 1. TanabBaHuyeckuid 3jemMeHT THna Jlanmuas-SAxodu ¢
KOHLICEHTPALMOHHOM MoJIsipU3anuen
Ipu6opsl u peakTuBbl: pactBopbl: CuSOy, 1 H, ZnSOy, 1 H, KCI (Hacklm.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBATLHOM OyMard.



Boinmosinenue padorbl. (O3HAKOMBTECH CO CXEMOW TaJlbBAHUYECKOIO
AIIEMEHTA.
B 1Ba CTakaHa HAJICHTE PACTBOPBI OXMHAKOBOI KOHICHTPAIMH 1 MOIB/IM:
B MIEPBBIN — cylb(aTa IUHKA, BO BTOPOII - CylbdaTa MeaHu.

Onycture B pacTBOPbl CBOMX COJIEHW LHMHKOBYIO W MEJHYIO ILUIACTUHBI,
COEMHUTE MX MOCPEICTBOM MEIHOIN MPOBOJIOYKHU C TaJIbBAHOMETPOM, COOrOAast
HNOJIIPHOCTH. «3aMKHHUTE» PAcTBOPbl B CTaKaHaX JJIEKTPOIUTHBIM MOCTHKOM,
3aIlOJTHEHHBIM HACBIIICHHBIM pacTBopoM xjopunaa kaimus KCl, mpurotoBieHHOM
Ha arap-arape, T.. 3aMKHUTE TaJIbBAHUYECKYIO 1eMb. Yepe3 MsATh MUHYT MOCIE
3aMbIKaHUS LEMU HU3MEPHTE BOJBTMETPOM HaNpshKEHUE padOTarolIero 3JeMeHTa
(TouHee NajieHre HAMPSHKEHUs, 3aBUCSIIEE OT COMPOTUBIICHUS TAIbBAHOMETPA).

Puc. 1 — Cxema raibBaHM4ECKOrO DJI€EMEHTa

C KOHIIEHTPAIMOHHOH ToIsIpu3aueit

JlBa crakana Ha 200 oM (1), snextpoas! (2), coemuHUTENbHBIE MPoBoaa (3), PMEKTPOTUTHBIN
MOCTHK (4), TasibBaHOMETD (95).

3aganue. 3anUCh JAHHBIX ONbITA.

1) 3apukcupyiite nokazanus BOIbTMETPA: Egaerus = ... B,

2) PaccuuraiiTe TEOPETHYECKH HANpPSHKEHHE TajbBaHMYECKOTO JJICMEHTA,
TOJIB3YSACh 3HAYCHUSAMH CTAHIAPTHBIX 3JIEKTPOIHBIX MOTEHIHUANOB Ereop = .. B,

3) Boruncnure KIIJ| wu3yuaemoro rambBanuueckoro snementa: KIIJ =
Egaxr/Ereop.” 100 %.

4) OO0BsICHUTE TPUIMHY BOZHUKHOBEHUS IBOMHOTO AJIEKTPUUYECKOTO CJI0S Ha
IpaHuULIe METAILT-PACTBOP €0 COJM HA [IMHKOBOM M MEJHOM 3JICKTPOAaX.

5) CocraBbTe ypaBHEHHSI pEaKlMid, NPOTEKAIOIIMX Ha 3JIEKTPOJax
TraJIbBAHUYECKOTO 3JIEMEHTa, WU CYMMApHOE YpPAaBHEHHE XUMHUYECKOM pEAKLUWH, B
pe3ynbTaTe KOTOPOM BO3HUKAET JNEKTPUUECKUN TOK B TAHHOM JJIEMEHTE. Y KaXKHUTE
THUII PEAKIUU.

6) Ilosichute, mouemy Ha mnpaktuke OJ[C TrambBaHUYECKOrO 3JEMEHTa
MEHBIIIE, YEM TCOPETUUECKU PaCCUUTaHHAs BEIMYUHA?



7) SlBnsercs [aHHBIA TalbBaHUUECKUW »dieMeHT oOpatumbeiM? OTBeT
MOTHUBHUPYUTE.

8) VYkaxuTe, NMpuU KaKUX YCIOBUAX padOTa [IaHHOTO TaJIbBAHUYECKOTO
AJIEMEHTA MOXKET MPEKPATUTHCS ?

9) Kakyro pomp B paboTe TrajabBaHUYECKOTO OJIEMEHTA BBIOITHICT
ANEKTPOJUTHBIN MOCTUK?

OnbiT 2. H3yuyeHue padoThl KOHIEHTPAIMOHHOTO TaJIbBAHNYECKOTO

3JIeMEHTA

Boinosinenue padotrbl. B Ba crakaHymka HajedTe pacTBOPHI CylibdaTa
IIMHKA Pa3HON KOHICHTPAIMK: TIEPBBI ¢ KOHIEHTparmei | MoJb/IM°, BTOPOH -
0,001 MOJIL/,Z[M3Z

Onyctute B pacTBOPbHl LIMHKOBBIE IMOJOCKH, COEAMHUTE HX MOCPEICTBOM
IIPOBOJIOB C TaJIbBAHOMETPOM, COOJIIO/1ast MOJISIPHOCTH.

CoenuHuTe  pacTBOpel B CTaKaHax  JJIEKTPOJIUTHBIM  MOCTHUKOM,
3aIl0JTHEHHBIM HACBIIICHHBIM pacTBOpoM xsopuaa kamus KCI.

3aganue. 3anuch JAHHBIX ONBITA.

OTKIIOHSIETCS JIU CTpEJIKa TaibBaHOMETpa?

Paccuuraiite Teopernueckoe 3HaueHue JJ[C 3TOro 3jmeMeHTa U CpaBHUTE
pacyeTHbIE JaHHBIE C ONBITHBIMUA BETUYMHAMU

CocraBbTe cXe€My KOHIIEHTPAMOHHOTO T'aJIbBAHUYECKOTO 3JIEMEHTA!

(-)Amon (+)Karox

CocraBbTe 2JEKTPOHHO-UOHHBIE YPABHEHUS, IPOTEKAKOLIUE B
IIOJIY2JIEMEHTAX: HAa aHOJIE; HA KaTOJE.

Brruncnure noreHmman Kaxaoro aIeKTpoaa no ypasHenuro HepHaera,
NOJIb3YSICh TAOMUIEH CTAaHAAPTHBIX 3JEKTPOIHBIX MOTEHIIMAIOB

Paccunraiite 9/[C KOHIEHTPALIMOHHOTO TAJIbBAHUYECKOTO DJIIEMEHTA.

KonTpoJbHbie Bonpocsl o Teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B nBa cocyna ¢ ronyOosIM pacCTBOPOM MEIHOTO KyIopoca MOMECTHUIIU B
MEePBBIN IMHKOBYIO TIJIACTHUHKY, a BO BTOPOi cepedpsinyto. B kakom cocyge
IBET pacTBopa nocteneHno nponaaet? [louemy?
2. YBEIUYUTCS, YMEHBIIIUTCS UK OCTaHETCsl 0€3 U3MEHEHUsI Macca [IMHKOBOM
IUTACTUHKY MPU B3auMoieicTBUU ee ¢ pacTBopamu: a) CuSOy; 6) MgSO,; B)
Pb(NO3),? ITouemy?
3. VBenu4uTCSs, yMEHBIIUTCS WA OCTaHETCs 0€3 M3MEHEHUS Macca KaJMHEBOM
IJIACTUHKH MPHU B3auMoeicTBum ee ¢ pactBopamu: a) AGQNO3z; 6) ZnSOy; B)
NiSO,4? ITouemy?



4. Tlpu Kaxoit KoHneHTpamuy noHos Cu®* (MosIb/aM’) 3HAYCHHE TOTEHIHATA
MEJTHOTO JIEKTPOJIa CTAHOBUTCS PABHBIM CTaHIAPTHOMY MOTEHIIHATY
BOJIOPOJHOTO 3JeKTpoaa?

5. [Ipu KakoW KOHIIEHTpAIUU Zn* (B MOJIL/I[M3) [IOTEHIIUAJ IIUHKOBOT'O
anekTpona Oyaer Ha 0,015 B MeHbIe ero cTaHAapTHOTO AJIEKTPOTHOTO
noreHmuana’?

6. CranmapTHBIH DICKTPOJAHBIM TMOTEHIIMAT HHUKENS OOJbIIe, YeM
koOanpTa. M3MEHUTCS M 3TO COOTHOLICHUE, €CIU HU3MEPUTh NOTEHIUAI
HUKEJId B pacTBOpe ero HOHOB ¢ KoHmeHTpanued 0,001 wmonp/m, a
NOTEHIIMAJbl KoOalbTa — B pacTBOpe ¢ KoHueHTpauuen 0,1 Mmoas/i.

7. Kakue mporecchl TPOUCXOIAT Y IJIEKTPOAOB TalbBAHUYECKOTO
AJIEMEHTA, COCTOSIIIEr0 U3 MEIHOW M HUKEJIECBOW MIACTUHOK, MOTPYKEHHBIX B
onHomousipabie pacTBopsl CuSO, u NiSO,4? Paccuunraiite DJIC anemMeHTa.

8. IMoTenmman cepedbpsinoro annekrpona B pactBope AGNO; coctaBun 95
% OT 3HAYEHHUs €ro CTAaHJAPTHOTO JJIEKTPOJAHOTO TMOTeHIHuana. UYemy paBHa
KOHIIEHTpalus HoHoB Ag” (Momb/mm°)?

9. Mapran1eBblii 3JIeKTPOJ] B paCTBOPE €r0 COJMU MMeeT nmoTeHmuan —1,23
B. Bpluncinre KOHUEHTPALUK HOHOB Mn?* (B M0J15/11M3).

10.B cxeMe rainbBaHMYECKOTO 3JJIEMEHTAa JJIEKTPOJAMH SBIIIOTCS
MarHueBass M LMHKOBAas IUIACTUHKH, OIYILIEHHBIE B PAacTBOPbl MX HOHOB C
AKTUBHOW KOHIICHTpAaILMEeH IMOJ'IL/I[MS. Kakoi MeTann sBiIsSeTCS aHOIOM,
Kakon katogoM? Hamummre ypaBHEHMS OKHCIUTEIBHO-BOCCTAHOBUTEIBHON
pEeaKIuy, TPOTEKAIOIIEN B TOM TaJIbBAHUYECKOM DJIEMEHTE, U BBIYHCIHUTE €0

SOJ1C.

Keiic-3ananmne Ne 8 « Koppo3us u 3anura MeTa/Lui0B U CILIABOB)

Onsir 1. Koppo3uss nmpu KOHTaKTe [ABYX Pa3HOPOAHBIX MeETAJJIOB.
HcciienoBanue MexaHu3Ma 3JIeKTPOXUMUYECKON KOPPO3MH METAJJIOB.
PeakTHBBI 1 MaTepHAJIbI: IMHKOBAS U MEIHAS IJIACTUHBI C 38KUMOM; 2 H pacTBOP
H,SO,, nucTrmpoBaHHas Boja.

3anosHUTe XUMUYECKUH CTaKkaH Ha 2/3 pacTBOPOM CEPHOM KUCIIOTHI.

OnycTuTe B pacTBOP IMHKOBYIO U MEIHYIO TIJIACTHUHBI, CIEs, YTOOBI IUIACTUHBI HE
KOHTAKTUPOBAJIU APYT C APpyroM. 3apukcupoBaTh BhIJEICHUE BOJOPOIa HA OTHOM
U3 TUIACTHH.
CoenuHuTe C MOMOINIBIO 3AKKMa [IUHKOBYIO U METHYIO TIIACTUHBI, CIE/IsI, YTOObI
MJIACTUHBI KOHTAKTUPOBAJIU APYT ¢ Apyrom. Uto uzmenunocs? [louemy?
3ananue. 3anKCh JAHHBIX OMBITA.



1) Cnenaiite BBIBOJBI, IO KAKOMY MEXaHHU3MY IPOTEKAET KOPPO3US METalIa B
Pa3HBIX CIy4asiX: IIPY 3aMKHYTOW U PA30MKHYTOM LIETIHM raJbBaHUYECKOIO
DJIEMEHTA.
2) CocTaBbTe cXeMy KOPPO3HH IIMHKA B IPUCYTCTBUU MEIH B KUCioTe. Hamumure
AJIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KATOJHOI'O MPOLIECCOB. Y KAXKUTE MEPBUYHBIE
Y BTOPUYHBIE NPOAYKTHI AIEKTPOXUMUYECKON KOPPO3HUHU.
OmnbiT 2. Koppo3usi OUMHKOBAHHOIO H JIY’KEHOI'0 KeJie3a B KUCJIOH cpee

Boinosinenue: B nBe mnpoOupku Hameiite Ha 1/2 ux oObema
JUCTWJUIMPOBAHHON BOJbI, U A00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEpHOM
kuciotel u rekcanuanodeppara (I11) xamus K3[Fe(CN)g], xoTopsIii sBisieTCst
YyBCTBHTEIBHEIM DEAKTHBOM Ha HOHBI  Fe* | ¢ KOTOpBIM JaeT CHHee
OKpamuBaHue. PacTBOpsl XOpollo MepeMenante najoukoi. B onny npoOupky
MIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO KeJie3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(IpeaBapUTENIbHO HAPYIIMB MOKPBITHS HAXJAYHOM OyMaroi B IByX Clly4asx).
3aganue. 3anuch JaHHBIX onbITa. B Kakoil mpoOupke cnycTss BpeMs MOSBHUIIOCH
cuHee okpammnBaHue? COCTaBbTE CXEMY KOPPO3MHM OILMHKOBAaHHOI'O JKEJe3a C
HapyILIEHHBIM NOKPBITUEM B KUCIIOU cpene. CocTaBbTe CXEMY KOPPO3HH JIyKEHOIO
JKeje3a ¢ HapyLIEHHBIM IOKPBITHEM B KHUCIOW cpele. YKaXUTe NEpPBUYHBIC U
BTOPUYHBIE MPOAYKTHI 3JIEKTPOXMMUYECKONW KOPpPO3WHU, & TaKkKe, KaKue HOHBI B
KHCJION CpeJie BBIOJIHAIOT poJib JIenoispusaTopa’?

KontpoabHhbie onpocsl 10 Teme Ne 8 Koppo3usi MeTa/jioB U 3a1IUTA OT Hee

1. Menp He BBITECHSIET BOJAOPOA U3 pa3daBieHHbIX kucioT. [louemy? Onnaxo,
€CJIM K MEJHOM IJIACTUHKE, ONYUIEHHOU B KUCJIOTY, IPUKOCHYTHCS [IUHKOBOM,
TO Ha MeIuW HauyuHaeTcs OypHOe BblJeIeHUE Bojaopoaa. Jlaiite »3Tomy
oOBbsACHEHUE

2. Kak mpoucxoaut arMmocdepHasi Koppo3us JTy>KEHOTo KeJie3a MpUu HapyIIeHUH
MTOKPBITHS?

3. Kak mpoucxoaut armocdepHas KOppO3us JIyKEHOW MeIu MpU HapyIIEHUH
MOKpPBITUS?

4. Ecnu mIacTUHKY M3 YUCTOTO IIUHKA OMYCTUTHh B pa30aBICHHYIO KUCIOTY, TO
HAUYMHAIOLIEECS BBIICIIEHNE BOJOPOJA BCKOpE MOUTH npekpamaercs. OaHako
[IpY INPUKOCHOBEHUMM K [MHKY MEIHOM IIPOBOJIOYKOW Ha IOCIEAHEN
HauMHaeTCcsl OypHOE BhIAeIeHUE Bogopoa. Jlaiite s ToMy 0ObsICHEHHE.

5. B yem CcymHOCTh NIPOTEKTOPHOM 3aIUTHI METANIOB OT Koppo3uu? [lpuBenute
IIPUMEP NPOTEKTOPHOM 3aIUMTBHI JKeje3a B DIIEKTPOJUTE, COIAEpIKALIEM
PaCTBOPEHHBIN KUCIOPOA.

6. XKeneznoe uzgenue mokpbUIM HHuKeleM. Kakoe 3TO MOKpBITHE — aHOAHOE
unu katoanoe? [Touemy?



7. B pacTBOp XJIOpOBOAOPOAHOHN (COJISIHOM) KHCJIOTHI MOMECTHUIM LUHKOBYIO
IIJJACTUHKY, U HMHKOBYIO IUIACTUHKY, YaCTUYHO IIOKPBITYI0 MeApl0. B kakom
clIydae IIpoUecC KOpPpPO3MM LHMHKA IPOUCXOIUT Otser
MOTHUBHUPYUTE.

WHTEHCUBHEE?

8. I[loueMy XMMHYECKH YHCTOE JKEJIe30 00Jiee CTOMKO MPOTHB KOPPO3HWH, YEM
TEXHUYECKOE KeJIe30?

9. Kakoe mokppITHE MeTajja Ha3bIBAa€TCS AHOMHBIM U, KaKO€ — KaTOIHBIM?
Ha3oBuTe HECKOIBKO METAIOB, KOTOPHIE MOTYT CIYXUTh [JIsI aHOJAHOTO U
KaTOJHOTO MOKPBITHUS JKeJe3a.

10. Kak Bnusier pH cpenbl Ha CKOPOCTh KOPPO3UU TEXHUUECKUX METAJJIOB:
kenesza u uuHka? [louemy?

3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapumanToB no Kaxk0ii Teme)

Tema 1: OcHOBHBIE HOHATHSA M 3aKOHLI XUMHH

3anosHUTE TaOIHILy, BCE pacuyeThl MPUBEAUTE HIXKE TaOTHIIBI.

N, MOJIb V, n N Mk Mjks.
r/MOJTb (n.y.)

HNOs - 3

BemectBo M, m,

Tema 1: Knaccupukauusa HeopraHM4eCKUX COeAUHEHUM
Bapuanr

Harvmmre ypaBHeHVs1 peakiiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JATe HA3BAHMS
HPOIYKTAM PEAKLK:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AICl;—Al (OH)3

Tema 2: DHepreruka XuMH4YECKHX MPOLECCOB
Bapuanr

1.Mcnionb3ys crpaBoYHble JaHHbIE TAOIULIBI, ONPEAETUTE U300apHbINA TeroBoH 3¢ dexT AH%gg
XUMHUYECKON peaklMy Balllero BapuaHTa

C2H4(r) + 302(1—) > 2C02(r) + ZHzo(m)

C,Z[CJ'I&IZTC BBIBOJl O BBIACIICHUH UJIX MOTJIOMCHUHN TCIIJIOTHI B IIPOUCCCC PCAKIIUH.

BemectBo | CocrosiHue AR50 ko
MOy

C,Hy r 52,280

CO; r -393,510

H,O K -285,950




Tema 2: CkopocTh XMMUYECKOI peakunu. XUMHYEeCKOe PABHOBECHE

Bapuanr
A)1. Kak mMEeHHTCS CKOPOCTb MPSIMOK PEAKITUH

CaO(TB.) + COz(r) > CaCOS(TB.)

©CJTH YBEJIMUMTH JIARTICHHE B CHCTeME B 3 paza?

2. Harmimre KMHETMYEeCKHE YPaBHEHHST CKOPOCTEH TPSIMOM PEaKIIvK, 0OpATHOM PN
Y BBIP2KEHNE KOHCTAHTBhI PABHOBECHSL.

3. ChopMyrpyiTe 3aKOH JISHCTBYFOITAX MAcC.
4. Ompenemre, B Kakyl0 CTOPOHY CMECTUTCS — XMMHYECKOE  PABHOBECHE TIPH  YBEJIMHUCHUW
KOHIICHTPAIIMH TIEPBOTO MCXOJTHOIO BEILISCTBA, U YMCHBIIICHUST JIARTICHHSI B CHICTEME.

5. Chopmymapyiite npusimn Jle-[ laresse.

Tema Ne 3: Crpoenue aroma. Ileprommdeckasi cucreMa XMMHMYECKHX
3s1eMeHTOB /.. MeHneleeBa

Bapuanr

1. Hcxons U3 TMONOXKEHHS DJIEMEHTOB B HCpPIOI[H‘lGCKOﬁ CHUCTEMC, I[aﬁTe INOJIHYIO

XApaKTCPUCTHUKY aTOMa: a) HUKCIIA.

2. CocraBbTe (I)OpMy'J'ILI OKCHAOB M T'MAPOKCHUIAOB 3JICMCHTOB TPCTHLEI'O IECpUOAd, OTBCUANOIIUX
NX BBICHICH CTEIeHH OKucieHus. Kak wu3MeHseTcss KHCIOTHO-OCHOBHOM XapaKTCp OTHX

COEIUHEHUI?

3. Kak u3MeHsieTcsi 2JIeKTPOOTPUILIATEILHOCTh M OKHCIIUTEIbHAs aKTHBHOCTH 3JIeMEeHTOB [V-A

noarpynnsl? CoctaBbTe (POPMYIIbI BOLOPOAHBIX COEAMHEHUN AIIEMEHTOB 3TOM TPYIIIBL.

Tema Ne 3: Xumnueckasi cBsi3b. CTpOeHHE MPOCTEHINNX MOJIEKYJI
Bapuant

st coequnennii HBr, Fe,O3, H,O

a) YKaXUTE TUIl XUMUUECKOM CBSA3M B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C KOBAJICHTHOM
cBsA3b10. OnpeienuTe BAJIGHTHOCTh U CTENEHb OKHUCIIEHHUS.

B) N300pa3uTe 3JIeKTPOHHBIMH YPaBHEHUSIMHU MTPOLIECCHl 00pa3oBaHUs
MOJIEKYJT C MOHHOM CBSI3bIO

r) H300pa3uTe reOMETPHUECKYIO POPMY MOJIEKYIIbI BOJIBI, YKAKUTE
BAJICHTHBIN YTOJL.

Tema 4 PactBopbl. PacueTHblIil MPAKTHKYM — CIIOCO0ObI BBIPAKEHHS COCTAB
pacTBopoB. MoHHoe npou3BeneHune Boabl. Bogopoanblii moka3aresn pH.
PacrTBopsl 2s1exkTposiuToB. KoMmiekoo0pa3oBaHue B BOAHBIX PacTBOpax.

Bapuanr



1. Briuucnure: a) MaccoByl 00 BemecrBa B mpoueHtax (w%); 0) MOJISpHYIO
KoHIeHTpanuto BemecTBa (Cy); B) MOJISPHYIO KOHILIEHTpauuio 3KBUBAIEHTOB (C.); pacTBopa
dochopHOI KUCITOTHI, MONYYEHHOTO MPHU pacTBOpeHUuu 18r KuciaoTel B 282 cM® BobI, eciau
miotHocTh ero 1,031 r/m®. Uemy pasen tutp (T) aToro pacropa?

2. KakoBa Oynmer xoHIeHTpaIrus noHOB Bojgopoaa B 0,1 M pacTBope a30THCTON KHCIOTHI
HNO,, koHCTaHTa THUCCOIMaIid KOTOpOH paBHa 5 - 10,

3.Hanumure ypaBHEeHUs guccorpanuu cienyroommux snekrponutos: a) Ca(HCO;),;0)
Ba(OH),; B) CaCly;

4. HanmummTe mojiHOE U KPaTKOe MOHHO-MOJIEKYJISIPHOE YpaBHEHUE PEaKkuy, MPOTeKaroIen
0 CXEeMe:

Pb(N03)2 + KI — Pbl, + KNOs.

B uem cytp peakuun?

5. s JIAHHOTO KOMITIEKCHOTO COCIIMHEHIIST
[CO(N H3)5SO4] NO; ONpe/IETHTE
a) BHYTPEHHIOIO u BHEIIHIOO cheper;
0) 3apsi1 BHYTpeHHEH 1 BHEIHeH cdep;
B) KOMITICKCOOOPa30BaTesib; T)3apsiyi KOMILICKY BATEIIS,;
JI) JATAHIPL

€) HAIMILLIUTE BbIPKEHHUE [UTsl KOHCTAHTBI JIUCCOLMALIM (HECTOMKOCTH) KOMITIEKCHOTO HOHA.

3aganus 111 KOHTPOJIbHON padoThl Ne 2(Tembl NeNe 5,6)

Tema Ne S I'mapoaus coJieit. ZKecTKoCTh NPUPOIHBIX BOA. PacTBOpbI
HEJJICKTPOJIUTOB

Bapuanr

1. Hanumure ypaBHEHUS THAPOJIU3a B MOJIEKYJISPHOM M MOHHON (opMax CIeAyIOLIUX
coneit: NaHSO3; u MgCl,. Yxaxute pH cpensl 3TUX pacTBOPOB.

2. BerauciuTe xecTkocTh Bojibl, ecin B 500 11 ee comepxurcs 202,5 r Ca(OH)s,.

3.IlpuBeauTte ypaBHEHUs peaKkIMi MPU XUMHUECKOM CIOCOOE yMATYeHUs BAbIPEAareHTaMM:
U3BECTHI0, KAJILIIMHUPOBAHHON COZIOHM, KapOOHATOM HaTpus , opTodochaTom HaTpHUs.

4. BpluucnuTe TemIepatrypy 3amep3aHus pactBopa t,(p) aHTH(pu3a, MOIYYEHHOIO MpHU
pactBopenuu 2 Kr strineHrnkoist CoHi(OH), B 2 kr BofbI.

Tema Ne 6 lucnipcHble cuctembl. KoJ1ouaHoe COCTOSIHUE BelleCTB
Bapuant
1. CocraBbTe (hopMyity MULIEIIIBI 307151, ©300pa3uTe CXEMY CTPOSHHSI MUIIEIUIbI, OTIPEAETUTE
3apsan KO.II.IIOHI[HOfI YaCTHUIIHI. KaKYIO COJIb HaaO B34Tb (I/IS ABYX HpennaraeMHx) B HAMMCHBIIEM
KOJIMYCCTBC JJI KOAryJisIuu 30JId U HO‘-ICMy?

3oib Crabunusarop Conu-koarynsropsl

AgCl KCl NaCl,CaCl,

2. YKaXWUTe OCHOBHOH COCTaB MOPTJIAHILEMEHTHOrO KiHHKepa. [IpuBenuTte ypaBHEHUs
peakiuu, Joka3piBarolue Hamuaue okcua xemnesa (111).



3. IlpuBeaure K1accupUKAIIMIO HEOPTAHUIECKHUX BSDKYIIIUX BEIIECTB.

Kontpoabnas padora Ne 3 Temsi (7,8)

(15 BapuanToB MO Kak0ii Teme)

«OKHCITUTEIBLHO-BOCCTAHOBUTEIbHbIC PeAKIIUH. DJIEKTPOXUMHYECKHUE
poueccuLD
Bapuanr

3aganme 1. C nmomouplo MeToja 3JEKTPOHHOro OanaHca paccTaBbTe KO3(D(UIMEHTHI B
YPaBHEHMH pEaKUUM W YKOKUTE OKHUCIUTENb M IPOLECC, B KOTOPOM OH Yy4yacTBYeT,
BOCCTAHOBUTEJIb U MPOLIECC B KOTOPOM OH y4acTBYET:
Cu + H,SO4 — CuSO,4 + SO, + H,0.
3ananue 2. Borancianure >JeKTPOAHBIA NMOTEHIMAN, BO3HUKAIOIINK MPH MOTPYKEHUU LUHKA B
pacTBOp €ro COJIM C KOHLEHTPALIMEN KATHOHOB Zn** 0,001 momb/1M3.
3aganue 3. CocTaBbTe CXEMbI I'AJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX IPOTEKAIOT CIEIYIOIINE
peakuuu:
a) 2Al + 6H"—3H, + 2AI° 6) Mn + 2AgNO;—Mn(NO3); + 2Ag.
3ananue 4. Hanumure ypaBHEHUS] XUMHUECKUX MPOLIECCOB, MPOUCXOIAIUX MPU IEKTPOIU3E
BOJIHOT'O pacTBOpa (ocdaTta HaTPUsi C UHEPTHBIM aHOZOM.
3ananme 5. CocTaBbTe cXeMy rajibBAaHMUECKOTO 3JIEMEHTA, COCTOSIILIEr0 U3 MEHOTO U CBUHIIO-
BOTO 3JIEKTPOJOB, IOIPYKEHHBIX B PacTBOpPbl CBOMX coieil. IlpuBenurte 3neKTpOHHBIE
YpaBHEHHUS AIEKTPOAHBIX IIPOLIECCOB, IPOUCXOAALINX HA aHOJE U KaToe.
3aganue 6. JKenesHoe m3znenue MokpbITO KaamueMm. Kakoe 3TO MOKpBHITUE — aHOAHOE WIIU
katogHoe? Kakoit Mmetamn OyaeT KOppoaupoBaTh IPH MOBPEKICHUN 3AITUTHOTO CJIOS KaaMus?
CocTaBbTe 2JIEKTPOHHBIE YPABHEHUSI aHOJHOTO U KaTOAHOIO MPOIIECCOB KOPPO3UU YKA3aHHOTO
u3zenus a) B HEUTpaibHOH; ©) KuCIoi; B) crabouienoyHol cpenax . YKaKHUTE HPOIYKTHI
KOPPO3HH.

TecTbl
Tema Ne 1 OcHOBHBIC MOHATHSA M 3AKOHBLI XUMHUH

TecToBLIE 3a1aHUA

1. IIpocTsle BemecTBa
1) nonusTHIIeH

2) rpadur

3) 6emnsrii pocdop

4) ammuax

2. MonspHslii 00beM Ta3za usmepsercs
1) Mmonb

2) MOJIb/1

3) KMOJIB/M®

4) n/kmMoJTb

3. Mons nr0060ro raza npu H. y. 3aHUMaeT o0beM 22,4 11 — ClieACTBHE



1) 3aKoHa coXpaHEHUs1 MaCChl BEIIECTBA
2) 3aKOHa MOCTOSHCTBA COCTaBa

3) 3akoHa ABOrajJipo

4) 3aKOHAa KPaTHBIX OTHOIIICHUMA

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

2) MenneneeBbM

3) ABoraapo

4) JIoMmOHOCOBBIM

5. DKBUBAJIGHT —3TO  pealibHasg WM YCJIOBHAs 4YacTHIla BEIIECTBA, KOTOpas B JaHHOMN
KHCJIOTHO-OCHOBHOM PEeaKIMK SKBUBAIICHTHA OJTHOMY KaTHOHY BOJOPO/a WM B TaHHOU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON — PEAKI[UU OJHOMY ...

1) no3utpony
2) npoTOHY

3) DJIEKTpOHY
4) HeUTpoHy

6. Maccy BemiecTBa, B35TOr0 B KOJIMYECTBE 1 MOJIb, HA3bIBAIOT ... Maccoi
1) aTomHoIA

2) SKBUBAJICHTHOM

3) MonspHOM

4) MoJIeKyISIpHOI

7. IIpocToe BemecTBo (B OTJIMYKE OT CIOKHOTO) — 3TO
1) o30H

2) dpenon

3) cona

4) rpacdur

8. IIpn HOpMaNbHBIX YCIOBUAX 3,01210% MOJIEKYJI ra3a 3aHUMaloT 00beM
1)11.2n

2)22,4n

3)11,2n

4)5,6n

9.3a1 a. e. M. (AaTOMHYIO €IMHUILY MACChI) IPUHATO

1) 1/12 maccel atroma uzorona —C

2) 1/12 macchbl mpupoIHO CMECH aTOMOB H30TOIOB yTiepoaa
3) 1/16 Macchr aroma n30Toma 20

4) 1/14 macchr atoma u3otoma C

10. X¥MHuecky HEAETUMBIE YACTULIBI — ITO
1) aToM kuciopoa

2) MoJIeKyJa BOAbI

3) npoToH

4) MoJsieKyna aMMHaKa

Tema Ne 1 Kiaccbl HeopraHmyeckux coeuHeHM i
TecToBbBIE 3aaHUSA



1. Cunukat HaTpus pearupyer
1) ¢ yroJgbHOM KHUCTOTOM

2) C COJISTHOM KUCJIOTOU

3) ¢ Bogoit

4) co BceMH STUMU BEIIECTBAMHU

2. Tonbsko CpCaAHsia COJIb ITOJIYHAaCTCs 110 pCaKIINH
1) H,SO4 + Mg(OH), =

2) Li,O + H,CO; =

3) Na,O + H,0 + N,O5 =

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

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

4. Oxcup yriepoaa (1V) nonydaercst mpy B3auMOICHCTBUU
1) kapOoHaTa HaTpuUsl U HUTPATA ATTFOMUHHUS

2) kapOoHaTa KaJblHsI U XJIOPOBOJIOPOIHON KUCTIOTHI

3) kapOoHara Kanusi U HUTpaTa O6apus

4) kapOoHaTta 1e3us u xjaopuaa xenesa (I1)

5. BO3MOXHO TOJIy4eHHE KUCIIOW COJIU IO PEAKLINH
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

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

4) Ca0O + H,0 + N,O5 =

6. Oxcun azora (V) oOpa3yeT coib
1) NH,CI

2) NH;NO,

3) NaNOs

4) Ca(NO,),

7. KuCJIOTHBIE OKCHJIBI MOTYT B3aUMO/I€HCTBOBAT:
1) Bogoii

2) KUCIOTON

3) oCHOBaHHEM

4) am$pOoTepHBIM OKCHIOM

8. OCHOBHBIE OKCHJIBI MOT'YT B3aUMOJICHCTBOBATD:
1) Bomoit

2) KUCTIOTOM

3) oCHOBaHHEM



4) KUCIIOTHBIM OKCHJIOM

9. PearupoBath ¢ BofoM OyayT
1) okcun yraepoaa (1V)

2) OKCHUJ KaJIbLIUs

3) amMmmuak

4) menn

10. Coms Ca(HCO3), Ha3zpiBaeTcs
1) runpokapOOHAT KaJIbLIHS

2) kapOoHAT KaIus

3) kapOOHAT r’MAPOKCOKAIBIIHS
4) xapOoHAT KaJbLUs

Tema 2: JDHeprernka XuMH4YeCKHX MPOLECCOB
TecToBble 3a1aHUSA

1. OTkpsITast cucTeMa 0OMEHHBACTCS C OKPYKAOIIEH Cpeoi
a) sHeprueil  0) BemeCTBOM  B) paboOTOM I') SHEPTUe W BELIECTBOM

2. DHTanbIUs — 3TO YHEPIUsi, KOTOPOH 00aaeT cucTemMa Mpu MOCTOSTHCTBE
a) 1aBjeHus  0) TeMrepaTypbl B) oObeMa ') MaccChl

3. CranmapTHOMU TEII0TOM 00pa30BaHUs HA3BIBAIOT TEIUIOBOM AP eKT oOpa3zoBanus | Moib
JTAHHOTO BEIIECTBA U3 3JIEMEHTOB MPH JaBICHUH
a)y P<0 6) P>0 B P=101310°Ila r) P = 3,045-10°I1a

4, BBIpa)KeHI/IC MEpBOTO 3aKOHA TCPMOJAUHAMUKU
a) Q= AU+A  6) A=U-TS B)PV =nRT 1) G =H-TS

5. TepmoanHaMuyuecKkasi XapakTepUCTHKA, HE ABJISIOIIAsACT PYHKLUEH COCTOSHUS
a) BHYTPEHHss SHeprusi O) SHTANbIMS ~ B) DHTPOIUS r) pabora

6. OCHOBHOM 3aKOH TEPMOXHUMHUHU OTKPBLI
a) Knaysuyc 06) Kapuo B) Knameiipon 1) I'ecc

7.Ouneprust ['nb6ca BbipakaeTcsi paBEHCTBOM
a) A=U-TS B) G=H-TS

6) Q =AU + PAV 1) d8=?

8.TernoBoii 3pPeKT XUMUUIECKON BBIPAXKAIOT B €IMHUIIAX
a) H/M 0) Kr/m° B) KJI>x/MOJb r) xx/ M

9.CTaTUCTHYECKUI XapaKkTep BTOPOIro 3aKOHa TCPMOJUHAMUKHA BbIPAKACT YPABHCHUC



a) dS=§ 6)S =kinw
B) AS: SKOH' Suaw F) (AS)U,VZ 0

10.0Onpenenenune nNoHOTO 3anaca BHYTPEHHEH YHEPTUU BellleCTBa
a) BO3MOXXHO 3KCIEPUMEHTAIBHO 0) HEBO3MOXKHO KCIIEPUMEHTAIILHO
B) BO3MOXHO Pacy€THBIM CIIOCOOOM I') HEBO3MOXKHO pacu€THbIM Ccrocobom

11. ®opmynuposka 3akoHa ['ecca

a) TeIIoBOM A((PEKT peaKkiuy 3aBUCUT TOJIBKO OT HAYAJIIbHOTO U KOHEYHOTO COCTOSHHS
CHUCTCMBI U HC 3aBUCHUT OT ITYTHU pCaKIIUU

6) TeruioTa, NOIJIOIAeMas CUCTEMOM ITPU OCTOSIHHOM 00beMe, paBHA U3MEHEHUIO BHYTPEHHEH
SHEPrUU CUCTEMBI

B ) TEIUIOTA, [OIJI0IaeMasi CHCTEMOH NpH MOCTOSHHOM JIaBJICHUH, paBHA H3MEHEHHIO
SHTAJIBINMU CHCTEMBI

') TEII0BOH 3((eKT peakuu He 3aBUCUT OT HAYAIBHOTO U KOHEYHOT'O COCTOSIHUSI CHCTEMBI, a
3aBUCHT OT IIyTH PEeaKIuu

12. Peakmus B 3akpeiToit cucreme pu AG < 0 mporekaer
a) B IPSMOM HaIlpaBJICHUU 0) B psAMOM M 0OpaTHOM HampaBICHUU
B) B 0OpaTHOM HaIlpaBJICHUU r') HE MPOTEKaeT PeaKIus

13 O6I>€,Z[I/IHéHHOG ypaBHeHHe IICPBOro U BTOpOro Hadajl TCpMOJUHAMUKHA
a) 7dS > dU + pdV 6) 8Q = dU + pdV
B) AH = UKOH._ UHa'{. F) AS = SKOH. - SHaq.

14. VI3onupoBaHHas cucTema

a) oOMEHHUBAETCS C OKPYKAIOIIEH cpeoil sHepruei

0) oOMeHUBaETCs ¢ OKPYXKAIOIIEH cpeioit BEecTBOM

B) OOMEHHMBAETCs C OKpYXKarolleil cpeoil paboToii

I') He 0OMEHHMBAETCs C OKPYKAIOLIeH cpeJoil HU SHEpruei, Hu BEIECTBOM

15. Camonpon3BOJIBHBIME Ha3bIBAIOTCS MIPOLIECCHI

a) He TpeOyrolue HEpPruu U3BHE 0) TpeOyrole SHEPruu U3BHE
B) MPOTEKAIOIIHNE ITPH BHICOKOM I') IpOTEKaolue MPU HU3KUX
JlaBJICHUU TeMIlepaTypax

Tema Ne 2 XuMmudeckasi KHHETHKA. XHMHYeCKOe PABHOBECHE
TecToBbIC 3a1aHUA

1. Cxopocts mpsamoii peakuuu Ny +3H,i) == 2NH;.)+ Q BospacTaer
1) ¢ yBemMueHUM KOHIIEHTPAIUK a30Ta

2) c yMEHBIIIEHUU KOHIIEHTPAIIMU a30Ta

3) ¢ yBENIMYEHUH KOHIIEHTPAllUd aMMHUaKa

4) c yMEHBIIEHUH KOHIIEHTPAllMd aMMHUaKa



2. Beixox ammuaka 1o ypasHeHHIO peakiuu Ny +3H,) === 2NH;.,+Q
YBEJIMUHUTCS, ECIIN

1) HOBBICUTB TEMIIEPATYPY, OBBICHTH JJABJICHHE

2) NOBBICUTH JIaBJIEHNE, IOHU3UTD TEMIIEPATYPY

3) NOBBICUTH JABJIEHUE U TEMIIEPATYPY

4) IOHU3HTDH JABJIEHUE U TEMIIEPATYPY

3. PaBHoBecue B cucreme: Hyry + Sy == HyS() Ipu u3MeHeHNH 1aBieHUs
1) He cmecTuTCS

2) cMecTUTCS BIIPaBo

3) cMecTHUTCS BJIEBO

4) HE BIIUSET Ha CMEIIIEHNE PAaBHOBECHS

4. KuHeTr4ecKkoe ypaBHEHHE I IPSIMOTO MIPOLECCa PeaKuu Ay ytByr) =
2AB(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. IIpaBunpHOE BBIpa)KEHUE CKOPOCTH XUMUYECKOW PEAKIINH
2Cr(TB) + 3C|2£r.): 2ch|3(r.)

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

6. KoHcTaHTa CKOPOCTH XMMHUYECKOUN pEaKIIUHA 3aBUCUT
1) KOHIIEHTpaUy pearupyronux BEIIECTB

2) TemnepaTyphbl

3) npupoabl pearupyronux BEIIECTB

4) naBieHUsI

7. CKOpOCTh XMMUYECKOMN peaKIMi HEe 3aBUCUT OT
1) TemmniepaTypsl 2) naBneHus
3) KOHIIEHTpaIuu 4) xaTanuzaTopa

8. PaBHoBecue B cucteme Ny) + Oy ) == 2NO;) Ipy MOBBIIEHUN 1aBICHUS
1) cmecTuTCs BIIEBO

2) cMecTUTCA BIPaBo

3) HE cMeCTHUTCA

4) noBBICUTCS



9. YBennueHue KOHIIEHTPAIINHN UCXOTHBIX BEIIECTB CMENIACT XUMUYIECKOE
paBHOBECHE

1) BiI€BO

2) BIIpaBo

3) He cmenIaeT

4) He BIUSACT

10. PaBHoBecue peakuuu SO, )+0,50,;) == SO;;,+ 99x/Ix npu
MOHKCHUH TEMITEPaTypPhl
1) He cmecTuTCS
2) cMecTUTCS BIIPaBo
3) cMecTHUTCS BJIEBO
4) cKOpOCTh OOpPATHOM pPeaKIMM YMEHBIIUTCSA, a IPSIMOU — HET

11. Beixos aMmuaka 1o ypapHeHHIo peakimu Ny +3Hy.) == 2NH;,)+Q
YBEJINYNTCS, €CIIN

1) NOBBICUTH TEMIIEPATYPY, HOBBICUTH JJABICHUE

2) NOBBICUTH JaBJICHHUE, IOHU3UTH TEMIIEPATYPY

3) NOBBICUTB JIABJIICHHE M TEMIIEPATYPY

4) IOHM3UTH JNaBJICHUE U TEMIIEPATypy

12. IloBbllIeHNE TaBJICHUS U MTIOHWKEHHUE TEMIIEPATYPhl B CHCTEME IPUBOJUT K
ITOBBIIEHUIO BBIXO/IA TPOAYKTA PEAKIIUH B CIIydae

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

2) No+3H, === 2NH;3;+Q

3) Hy+l, = 2HI-Q

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

13. YcnoBueM XUMHYECKOTO PABHOBECHS SIBJISIETCS PABEHCTBO

1) KOHIIEeHTpaMii NCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUIA

2) ckopocCTe nmpsMor U 00paTHOM peaKIIuii

3) SHeprui UCXOJHBIX BEIIECTB U MPOJAYKTOB PEAKIIHIA

4) 00beMOB, 3aHUMAEMbIX UCXOIHBIMU BEIIECTBAMHU U MPOIYKTAMH PEAKIIHIMA

14. KaTtanuzarop BIUs€T HA XUMUYECKOE PABHOBECUE
1) cMelaeT BiIEBO

2) cMelaeT BIpaBo

3) He cMmeniaeT

4) HeT NpaBUILHOTO OTBETA

15. PaBHOBecHe CMECTUTCS MPU YMEHbBIIICHUH NaBiieHus B cucteme No,+O, ==
2NO

1) BieBo

2) HE CMECTHUTCS

3) BOpaBo



4) HeT NpaBUILHOTO OTBETA

Tema Ne 3 Crpoenune atoma. Ilepuoanueckasi cucTeMa XUuMHYECKHX
jemeHTOB /I.U. MenaesneeBa

TecToBbBIE 3a1aHUA
1. Metayuinueckue CBOMCTBA HanboJiee BRIPAKEHBI Y aTOMa
1) nutus
2) HaTpus
3) kamusa
4) xanpIus

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

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

4. DnexTpoHHyI0 KoHburypammo 1s°25°2p®3s?3p® umeet aTom
1) dochopa

2) xJjopa

3) 6poma

4) ¢dropa

5. B nepuone ¢ yBeauueHUEM 3apsa saapa aTOMOB METAJUIMYECKUE CBOMCTBA
1) ocnabeBaroT

2) yCUIUBAIOTCA

3) HE U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTH

6. B maiibIx nepuosax ¢ yBelIMueHUEM 3apsjia sapa paguycbl aTOMOB
1) yBenuuuBaroTcs

2) U3MEHSI0TCA MEPUOIUYECKH

3) yMeHbIIaTCA

4) He U3MEHSIOTCS

7. DIEMEHTY ¢ dIeKTpoHHOI dopMyioii atoma 15°25°2p®3s°3p° cooTBeTcTBYET

dbopmyIa BBICIIIETO OKCHIA
1) B,0Os



2) AlLO;
3) N,Ox
4) P,05

8. Tpu yacTtuisl Ne’, Na+, F~ nmeroT oauHakoBoe
1) MaccoBoe 4nciio

2) 4uCI0 HEUTPOHOB

3) 4YHCIIO 3JIEKTPOHOB

4) 4ucno NpoTOHOB

9. Hucio sHepreTudecKnX YpoBHEN y aTOMa, UMEIOIIEro 19 mpoTOHOB
1) 3

2) 5

3) 4

4) 2

10 qI/ICHO IIPOTOHOB, HGP'ITpOHOB H 3JICKTPOHOB Yy aTOMa C IIOPAAKOBBIM HOMCPOM
40

1) 40, 91, 40

2) 40, 51, 40

3) 20, 51, 40

4) 40, 40, 40

11. Ywucio noxypoBHEN Ha SDHEPTETUUECKOM YPOBHE OINPEIETSAET ... KBAHTOBOE
YHUCJIIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cnuHOBOE

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

2) 2

3) 10

4) 14

13. [lepeMeHHYIO CTENEHb OKUCIECHUS MPOSBIISIET JJIIEMEHT C AIEKTPOHHON
dbopmynon

1) ...3s%3p"

2)...4d"5¢°

3)...35%3p°

4)..3d"4s°

14. DneMeHT ¢ 2JIeKTPOHHOU (popMyIoH ..3 s?3p®3d'°4s*4p® maxomuTes
1) 5 rpynmne, riiaBHO# noArpynmne



2) 5 rpymre, moOOYHOM MOATPYIINE
3) 7 rpynme, moO0OYHON MOATPYIIIIE
4) 7 rpyrie, rJIaBHOU MOATPYIIE

15. Hanmenblen sHeprueit noHu3auu oodiagaet
1) xanprui

2) MBIIIBIK

3) xpom

4) opom

16. YcuneHnne KUCIOTHBIX CBOMCTB OKCHJIOB IIPOUCXOAHMT B PALY
1) P205 — SlOz — Aleg

2) MnO — MnO; — Mn,0y

3) N205 i P205 - ASzo5

4) CI’207 — P205 — A1203

17. Ocnabnenne OCHOBHBIX CBOMCTB THAPOKCHUIOB IIPOUCXOJUT B PAOY
1) MH(OH)2 — MII(OH)3 — Ml’l(OH)4
2) AI(OH); — Si(OH), — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH)4 - G&(OH)g - ZI’I(OH)Z

18. Bo3MOKHOCTh HaX0XKICHUS JICKTPOHOB HA OJTHOM OpOUTAIMN ONPENEISET ...

KBaHTOBOE YHMCIIO
1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE
4) cnuHOBOE

19. 3apsn sapa atoma, uMeroiero 21 aneMeHTapHyro 4acTully, paBeH
1) +7

2) +12

3) +21

4) +10

20. CpolicTBa aTOMOB XMMHMUYECKHUX 3JIEMEHTOB HAXOASATCS B IEPUOIUUECKOMN
3aBUCUMOCTH OT

1) maccel aToMa

2) Macchl siapa

3) uucna mMpoTOHOB

4) 3apsina sapa

21. Dnextponnas ¢popmyna nona Cl” coBmagaeT ¢ 3JeKTpoHHOU (popmytoit
1) nona F
2) aroMma Ar



3) aroma Na
4) nona Na*

22. Haubopliee 3Ha4€HNE YHEPTHH HOHU3AIUH Y aTOMa
1) ¢Topa

2) Kanus

3) a3ota

4) xpoma

23. DnekTpoHHas ¢GopMmysia aTroMa MapraHIia
1)...35%3p%4s%4p®
2)...35%3p°3d"4s%4p*

3)...35°3p°3d%4s”
4)...35%3p%3d%s"

24. F33006p33H0€ COCAUHCHUC C BOOJOPOIOM 06p33y€T 9JICMCHT

1) Mn 2) Mo

3) As 4) V

25. Haubomnpliiee 3Ha4Y€HUE AJIEKTPOOTPUIIATEILHOCTH Y AJIEMEHTa
1) Be 2) O

3)N 4)C

26. Y aroMa maprasiia Ha d-1oypoBHE HaXOJUTCS SJIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

277. Hanmenbliiee CpOACTBO K AJIEKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

28. MakcuMaibHOE YUCJIIO AJIEKTPOHOB HA 4-O0M SHEPTreTUYECKOM YPOBHE
1) 8 2) 18

3) 32 4) 2

29. HamMmeHee akTUBHBIM HEMETAJLI UMEET 3HAUEHHE OTHOCHUTEIBHOMU
AJIEKTPOOTPHULIATEIILHOCTH PABHOE

1) 2,2 2) 1,0

3) 2,35 4) 14

30. MakcuMainbHas MOJIOKUTEIbHAS CTENIEHb OKUCIICHUS JIEMEHTa paBHA
1) HOMepy nepuona

2) HOMepy psiaa

3) HOMepy rpynibl

4) NopsIKOBOMY HOMEPY



Tema 3. Xumuyeckas cBsizb. CTpoeHUe NPOCTEHIINX MOJIEKYJI

TecToBBIE 3a]aHUA

1. Xumudeckas cBs3b B MoJiekyne pochuna PH3
1) xoBajieHTHas MOJIApHAs

2) KOBaJICHTHAsI HEMOJISIpHAs

3) nonHnas

4) Metarn4eckas

2. CoeqMHEHUSIMH ¢ KOBAJIEHTHOH MOJISIPHOM CBSI3BIO SBIISAIOTCA
1) BoJa 1 cepoBOAOPOA

2) Opomu Kanus ¥ a3oT

3) aMMuaxk ¥ BOAOPOA

4) KUCIOpOJa U METaH

3. BemiecTBO ¢ KOBAJICHTHOM MOJISIPHOM CBSI3bI0 UMEET PopmMyTy
1) KCI

2) HBr

3) Py

4) CaCl,

4. CoelMHEHUSIMU C KOBAJICHTHON HEMOJIIPHOM CBS3BIO SIBISIOTCSA
1) xsmopu HaTpUs U METaH

2) XJI0p U a30T

3) 6poM 1 aMMHaKk

4) 1o 1 CEpOBOIOPO

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

6. Ctenens okucnenus azora B uone NH;" papaa
1)1

2)-3

3) +3

4) +4

7. BemiecTBO ¢ HOHHOM CBSI3bI0 UMEET POPMYITY:
1) AIClI;

2) Pls

3) N.O

4) AsH3

8. B coennaennn NaOH cBsi3b

1) noHHas 1 KOBaJIEHTas MOJIsIpHAs

2) NOHHAS U JOHOPHO-AKIEIITOPHAS

3) KOBaJIEHTHas MOJspHAst U BOJOPOIHAsS

4) KOBaJICHTHAs! HEMOJISIPHAS U METAJUTHYECKast

9. MoHHas CBSA3b BOBHUKAECT MEXAY aTOMaMu



1) meTannos

2) HEeMEeTaJIOB

3) MeTalIOB U HEMETAJUIOB

4) B MoJIeKyJax MPOCTHIX BEIIECTB

10. CBOMCTBOM KOBaJICHTHOH CBSA3H HE SABJISIETCSA
1) HanpaBIEHHOCTH
2) MoNsAPU3yeMOCTh

3) HACHIIIAEMOCTh
4) CONpPOTHBIISIEMOCTD.

Tema 4. PactBopbl. Cioco0bl BbIPa:KeHHUS COCTABA PACTBOPOB

TecToBBIE 3a]aHUA

1. MaccoByto J10J110 paCTBOPEHHOTO BEIIIECTBA PACCYUTHIBAIOT 110 (hopmyiie

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

4) m(semecTtBa) = M(pactBopa) — m(H20)

2. MosipHyI0 KOHIICHTPALUIO PACTBOPA PACCYUTHIBAIOT 1O (popmyIie

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

4) m(semecTtBa) = M(pactopa) — m(H20)

3. PactBop conepxut 20 r Bemectsa u 80 T Bobl. KoHIIeHTpaIus pacTBOpa B MaCCOBBIX JIOJIAX
1) 20 %
2)25%
3) 0,25
4) 0,20

4. Tutp pactBopa c coaepxxanuem 0,22 r Bemectsa B 100 M1 pacTBOpa paBeH ... I/MJ
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)15,0r

3)30r

4H15r



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

2) 0,1 monb

3) 0,01 momnb

4) 0,02 monb

7. Macca Nay;CO3°10 H,O (M = 286 r/mMmo:1b) B rpaMMax, HeoOxoaumas Jijist mpurotosieHus 100
mi 0,1 H pacTBOpa paBHa

1)14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa pacCUMTHIBAIOT 11O (popmyIe:
T-1000
)=
M3K.
m
2y T =+—
V
m
3) WV = —
m

4) C1V1 = C2V2

9. MonsipHasi KOHLIeHTpanus dkBuBasieHTOB pactBopa HCl ¢ tutpom
0,00365 r/mn paBHa ... MOJIB/II.

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mMois) B rpammax, Heooxoaumast it mpurorosnerus 100 mi 0,01
M pactBOopa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PacTBOpBI 3/1€KTPOJIUTOB

TecToBBIE 3aJaHUA

1. DeKTPOIUTHYECKOH AUCCOLMAlNEe Ha3bIBAIOT
1) pazmeneHue cMecu MyTeM HarpeBaHUsI

2) pacTBOpEHHE COEIUHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BEILIECTBA HA HOHBI

4) B3aUMOJIEHCTBUE BEILIECTBA C BOJOM

2. Haubonee cunbHas KUCIOTA ¢ TOUKH 3peHus TI]]
1) H,CO3

2) HF

3) H2S



4) HCI

3. CUIbHBIM JIEKTPOJIUTOM SBJIIETCS PAaCTBOP
1) HCIO

2) H,CO3

3) H2S04

4) H,SO4

4. Hanbosnee cUIbHBIM 3JIEKTPOIUTOM SIBJISIETCS PacTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CnocoOHBI AMCCOLMUPOBATH 110 TUITY KUCIOTHI JIEKTPOJIUTHI
1) Zn(OH),
2) Ba(OH),
3) Mg(OH),
4) Al(OH);

6. Peakuus nua€r 10 KOHIA B pacTBOPE MEXy MOHAMU
1) Ba*" u CI

2) Ba* n NO3'

3) Ba® 1 SO~

4) Ba** 1 CH3COO

7. Haubonee cnabpim BJIGKTE)OJII/ITOM siBysiercst (mpuBeneHsl Ky)
1) H,SO4 K,=1,6:10"

2) H,Si0; K,=22-10"

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

4) H,TeO; K,=310"

8. COKpaIEHHOMY HOHHO-MOJICKY/ISIPHOMY ypaBHeHHI0 S2+ Cu”*=CuS
MOJICKYJISIPHOE YPaBHCHHE

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

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

3) Na,S+ CU(N03)2 = CuS+ 2H,0

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

9. BBIpa)KeHI/IC KOHCTAHTBI AUCCOIIMAII MOXKXHO 3aIlluCaTh OJIA
1) HNO;
2) H,CO4
3) K,CO;s
4) MgCl,

10. CreneHs 2IEKTPOIUTUYECKON TUCCOLMALINN HE 3aBUCUT OT
1) KOHIIEHTpaIuU pacTBOpPa

2) naBieHUS

3) IpuUpoIbI SIEKTPOIUTA

4) TeMneparypbl

COOTBETCTBYET

Honnoe MMPON3BCACHUEC BO/bI. BOIlOpOI[HbeI noxka3arteJib



TecTOBBIC 32/ 1aHUA

1. JlakMyc B pacTBOp€ KUCIIOThI
1) xpacHbIii

2) cuHui

3) duoneToBwIit

4) >)KeNThIN

2. ManuHOBYIO OKpAcKy B ILIEJIOYHOHN Cpeie UMEET UHAUKATOP
1) nmakmyc

2) METHIIOPAHK

3) yHUBepCaJIbHBII

4)) penondranenn

3. MeTruiiopaHx B IPUCYTCTBUH KHCIOT UMEET OKPACKY
1) cuntoro

2) KpacHyIO

3) GecuBeTHYIO

4) opaH)KeBYyIO

4. YBelnYeHUE B paCTBOPE KOHIICHTPALIMU TUAPOKCH]] - HOHOB COOTBETCTBYET
1) ymenpmenuto pOH

2) yBemmuenmio [H']

3) ymensienuto pH

4) yBenuuenuto pH

5. 3navenuto pH= 3 coorBercTBYeT KOHILIeHTpauusi uoHOB [OH | Monb/n
1) -lg107

2) -3

3)10™

4)10°

6. SJICKTpOJII/ITI/I‘leCKa}I Aaucconunanusa BOAbI HPUBOJUT K 06pa3013aHmo HNOHOB
1) H+ + O

2)2H"+ 07

3) H;O++OH

4) OH + 0%

7. KOHI_ICHTpaI_II/IH HOHOB BOJAOpOJa B YUCTON BOJC paBHa... MOJ'IB/J'I
1) 10”7

2)10°*

3)10*

4) 10

8. KoH1leHTpanuy ruipoKcu] HOHOB 10" Moms/m cootrBercTByeT pH...
1)5

2)4

3) 10

4)7

9. 3nauenuto pOH=3 Gyzner orBeuyars BenuunHa pH, paBHas
1) 10



2)7
3)11
4) 4

10. Kornenrpanus ruapokcua-uoHos B 0,1M pactBope NaOH paBna moib/m.
1) 101
2) 10
3)10%
4) 100

KOMHJICKCOOﬁpaIiOBaHHe B BOAHBIX pacTBOpax

TecToBbBIE 3a1aHUA

1. KoopaunanuonHoe uuciao koMmiuiekcoodpaszosarens B coequnenunn [Cr(NH3)4Cl,] paBHo
1)4
2)6
3)2
4)3

2. ATOMBI TaJIOTEHOB BXOJST B COCTaB KOMILJIEKCHBIX COSTUHEHHI B pOIIU
1) nurannos

2) BHEIIHEH cepbl

3) AMTaH/I0B U KOMILIEKCOOOpa3oBaTeie

4) MUraHA0B M BHEIIHEH cepbl

3. Crenenb OKuCIIeHHs KoMIUIekcooOpasoBarens B coenunenuu Ks[Fe(CN)g] paBua
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. CreneHb OKHCIIEHHs KOMIUTEKcooOpa3oBarens B coenunenun [Pt(NH3),Cl,] paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopinHaIIMOHHOE YMCIIO OMPENEseT

1) uncno cBs3eil KOMILIEKCO0Opa3oBaTens C TUTaHIaMu
2) YUCII0 TUTAH/IOB

3) 4KCIIO UEHTpaIbHBIX aTOMOB

4) 3apsn BHyTpeHHeEH cepsl

7. lllenouHble METAJUIBI BXOJAT B COCTaB KOMIUIEKCHBIX COEIMHEHHUI B POJIH
1) nuranmoB



2) KoMIUIEKCOOOpazoBaTenen
3) IUTaHI0B ¥ BHEIIHEH chephl
4) BuemHel chepsl

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

9. Crenenb okuciaeHus komiiekcoodpasosareis B coeauneHuu [Ni(NH3)s]Cl, paBha:
1) +4

2) +2

3)0

4) +6

10. KoopuHaIMOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessl He 3aBUCHT
1) oT mpupoaBI KOMILIEKCOOOpa30BaTEeNs

2) 3apsiia KOMILIEKCO00pa3oBarTeis

3) TemmepaTypsl

4) naBieHus

Tema S. I'maposius coJie
TecTOBBIE 3aJaHUA

1. T'unponu3y noaBepraroTcs COIN
1) KCI

2) NaCN

3) CH3COONa

4) NaNOg3

2. 'maponu3y He MOBEPratoTCs COIH
1) NH4NO;

2) AICI;

3) BaC|2

4) Na,SO4

3. [TomrHOMY THAPOIH3Y MTOBEPTAOTCS COJIU
1) FEz(C03)3

2) Aly(SO4)3

3) FeC|3

4) Al,S;

4. 3nauenne pH<7 uMeroT BOAHbIE paCTBOPHI COJIEN
1) Cr(NOs);

2) Na,CO3

3) CuSO4

4) BaCl,

5. 3nauenne pH>7 uMer0T BOAHBIE PaCTBOPHI COJIEH
1) Ba(N03)2



2) Zn(NOs),
3) NaCH,COO
1) K,S

6. Ypasuenne COs>+HOH === HCO3; +OH OTHOCHTCS K THAPOJIH3Y COJIH
1) Ca(HC03)2

2) Alx(CO3)s

3) K2CO3

4) KHCO3

7. OCHOBHBIE COJIN 00pa3yrOTCS IIPU TMIPONIH3E

2) AlS3

3) K3PO4

4) CuSO4

8. Jlakmyc okparimBaeTcsi B pO30BBIi IIBET B paCTBOPax COJICH
1) Aly(SO4)s

2) Na,COs3

3) K,S

4) ZnCl,

9. Kucnble conu 00pa3zyroTcs Ipu FHAPOIU3E
1) CuSO4

2) CaS

4) Na,S

10. denondranenH npuodpeTaeT MaIMHOBYIO OKPAcKy B pacTBOpax cosen
1) AIC;

2) KNO,

3) Na,S

4) K,SiO;

KecTkocTh NPUPOIHBIX BOJ

TecToBbIe 3a1aHUA
1. Ilpoumecc  MNOCTENEHHOTO  MPUIMBAHUSA  PACTBOpPA-TUTPAHTA

aHATM3UPYEMOMY PacTBOPY Ha3bIBACTC:
a) pa30aBlieHUEM;

0) TUTpOBAHUEM;

B) CMEIICHUEM

I') SKBUBAJICHTOM TUTPAHTA.

5. MoMeHT 3aBeplIeHHs] XUMAYECKOW PEAKLIMU B TATPUMETPUU HA3BIBAIOT:
a) CKAYKOM TUTPOBAHUS;

0) KpUBOW TUTPOBAHMUS;

B) JIUHUEW HEUTPAIBHOCTH;

I') TOYKOM 3KBUBAJIEHTHOCTH.



7. TuTp pacTBOpa pacCYUTHIBAIOT 1O GopMyIie:

T(pactBopa)-1000 ,
M., (BemectBa)

a) C=

6) T m(pacTB.BerecTna) |
V(pactBopa)

m(pacrTB.BelecTBa) |

B) o=
m(pactBopa)

10. PactBOp, NpUrOTOBIEHHBIH MO TOYHOM HaBECKE WM M3 (UKCaHaIa,
Ha3bIBACTCS

a) CTaHJIapTHBIM;

0) cTaHIapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

11. O61mast >keCTKOCTb BOJIHI. ..... paBHa, €CJIM HA TUTPOBAHUE

100 mMn mpuponHoi Bonbl momnuio B cpeanem 17,6 ma 0,05 H pacTtBOp
KOMITJIEKCOHA

a) 1,76 MOJ'IBBKB/I[M3;

0) 17,6 MMOJIBIKB/IM

B) 8,80 MOJ'IBBKB/I[MB;

r) §,80 MMOJIBIKB/ M.

12. OO6111y10 %KECTKOCTh BOJBI ONIPENETISIOT METOIOM. .. ...
a) XeJaTOMETPUH;

0) auuIUMETpUH;

B) KOMILJIEKCOHOMETPHH;

') apreHTOMETPUHU.

13. KapOoHaTtHast >keCTKOCTb BOJIbI, HAa TUTpoBaHue 100 M1 KOTOpoit
uspacxonoBano 8,5 mi 0,1 1 pactBopa HCI, paBHa

a) 0,85 MOJIBIKB/IM’;

0) 0,85 MMOJ'IBBKB/)IMg;

B) 8,50 MO.HBBKB/JIMB;

r) 8,50 MMOIBIKB/IM .

16. Kakumu nonamu oOycliOBJI€HA MOCTOSIHHAS )KECTKOCTh BOJIbBI?

a) CI', SO,*;



6) CO5%, HCOs';
B) NO;".

17. Kakas 5keCTKOCTh BOJBI YCTPAHICTCS KHUIITYCHUEM B TeUeHHe 1 daca mpu
aTMoc(hepHOM JaBJICHUN?
a) MOCTOsTHHAS; 0) 0011ast; B) BpeMEHHasI.

18. K xakoMy Kkiiaccy OTHOCHTCSI BOJA, €CIIM €€ OO0IIasi *KEeCTKOCTh paBHA 5
MMOJTb-3KB/J1?

a) MsTKas;

0) TOBOJILHO JKECTKas;

B) CpeJHEN KECTKOCTH;

T) JKEeCTKasl.

20. Yepe3 kakue COCAMHEHHS YCTPAHSIOTCS THUIPOKApOOHATHI KaJlbLUS U

Marams?

a) CaCQOj3, MgCOQOg;
0) CaCO3, Mg(OH),;
B) Ca(OH),.

2]1. Kakoil W3 peareHTHbIX METOAOB MPUMEHSIOT Uil YCTpaHEHUs
KapOOHATHON KECTKOCTU U OJHOBPEMEHHO ISl yMEHbILIEHHUS [IETOUHOCTH?
a) kunsiueHue; 0) n3Bectkopanue; B) BBeAeHrne NaOH.

Tema 6. Iucnepcubie cucrembl. KosuionaHoe cocTossHie BenecTn
TecToBbIC 3a1aHUSA

1. CucreMsl, B KOTOPBIX OJTHO BEILIECTBO B BUJIE MEJIKMX YaCTHUL PaclpeiesieHO B cpeie
JPYroro BeulecTBa Ha3bIBAKOTCA ... .

2. COBOKYIHOCTb MEJIKMX YaCTHLl COCTABISAET IUCIEPCHYIO ... .

3. BemiecTBo, B KOTOPOM paclpeAeaeHbl MEIKUE YaCTUIIbl, HA3bIBAIOT AUCIIEPCUOHHOM ... .

4. OMynbcus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIIbHBIN pacTBOP

5. A»po3oib, 37O ... .

— TyMaH

— MOJIOKO

—Ma3b



— CTPOUTEJILHBIN PacTBOP

6. Cycrniensus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENIbHBIN pacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTEINIbHBIN PaCTBOP

8. Cucrema, oOpa3zoBaHHas Ta30BOM TUCIIEPCHOM Cpelod M KUIKOHN nucnepcHou (azoii —
370 ... .

— a’po30Jib

— OMYJIbCHUS

— CyCHeH3us

— relb

9. Cucrema, oOpazoBaHHas KUJKON JTUCIEPCHOIN cpelol U KUAKOW qucnepcHon (a3oi —
370 ... .

— a’po30Jib

— OMYJIbCHUS

— CyCHeH3us

— relnb

10. Ocoboe cTyaHeo0pa3HOe KOUIOMIHOE COCTOSIHUE CUCTEMBI — 3TO ... .

— a’p030JIb

— HMYJbCHUS

— CyCIEH3US

— Telb

11. CoiicTBa KOJIJIOUIHBIX PACTBOPOB, XapaKTepu3ytolieecs 0ecopsJ0YHbIM Xa0THUHBIM
JBI)KEHUEM KOJUTOUTHO-IUCTIEPCHBIX YacTHUI] — 3TO ... .

— OpOYHOBCKOE JIBIDKEHUE

— mddy3us

— celMMeHTalus

— KoaryJsius

12. CpoiicTBa KOJUIOMJHBIX PAacTBOPOB, XapaKTEPHU3YIOIIEeCs CaMOTPOU3BOIHHBIM

MPUPOHBIM CMEIIMBAHUEM PACTBOPOB — ATO ... .

— OpOYHOBCKOE JIBI)KCHHE

~ udysus

— celMMEeHTaLus

— KOaryJsius

13. CpoiicTBa KOJUIOMJIHBIX PAacTBOPOB, XapaKTEPHU3YIOLIEecs OCEAaHUEM IHCIIEPCHBIX

YaCTHI] 101 AeHCTBUEM IPaBUTAIIMOHHOTO MO — 3TO ... .

— OpOYHOBCKOE JIBH)KCHHE

— uddysus

— CeIMMEHTAaIHs

— KOaryJisius



14. 301p mommuma cepedbpa ¢ MOJIOKHUTEIBHO 3apsHKCHHBIMU TPaHYJIaMH B BOJTHOM cpene
KOHACHCAIIMOHHBIM METOA0OM, B OCHOBC KOTOPOI'O JICKUT PCaKIUA 06MeHa, MOKHO IPUT'OTOBUTD,
€CIIi B U30BITKE PacTBOp

— K3S0O4

— Agl

- Ki

— AgNO3

15. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XapaKTECPU3YIOLIEECS Pa3pyIICHUEM KOJUTOUIHBIX
YaCTHIL — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— mupdysus

— CCAUMECHTalusA

— KoaryJjsanus

Tema Ne6 XuMust BSKYIIMX CTPOUTEIbHBIX MATEPHAJIOB
Bapuanr
1.
LleMEHTHBIN KITMHKEDP COACPIKUT

1 El oKCcuA Kanbums

2 [ okcug anoMuHus

3 [ oxcua yrnepoga (IV)
4 [# okcua kpemenus

2.

Vkaxure COACPIKaHNUEC OKCHUIOB 3JICMCHTOB B LICMCHETC

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

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

yCKOpI/ITeJ'II) CXBaTbIBaHHUA JKHAKOI'O CTCKJIA

1 @ TeTpadTopocunnKaTt HaTpusl

2 D 3TUNEHAMAMUMHTETpaaueTaT HaTpus
3 D cunmkart HaTpus

4 O rMAPOCUNIMKAT Kanbuns

4,

[Tpu onpeneneHuu copep>kaHusi aKTUBHBIX KOMIIOHEHTOB U Iepekera KOMOBO U3BeCTH, 00pa3Iibl
BEIIECTBA PACTBOPSIOT B BOJIE U TUTPYIOT paCTBOPOM

@ CONIIHOWN KUCNOTbI
D KoMmnnekcoHa III
D XPOMOreHa YepHoro

O deHondTanemHa

A W N =

5.
I{leMEeHTHBIN KIIMHKEP COACPIKUT



6enut

anut

uenut
antomodepput

(B OO CAN AR O

STPUHIUT

6.
H3BecThb ITyIIOHKa B KAYCCTBE BSXKXYIIETO COACPIKHUT

oKcuna Kanbuunda
oKCnAa MarHusa
rmapokcua Kanbuumsa
OKCnAa antoMnUHNA

C0®00

OKCnA KpeMHun4a

7.
K 3aMCJIMTCIISIM CPOKOB CXBAaTbIBAHUS HEMCHTHBLIX PACTBOPOB OTHOCATCA BCIICCTBA B pALY

[y

(O xnopua HaTpus,cynbdaTt HaTpusl, WaBenesas KNCI0Ta, CyabdaT anoMuHuUs
2 (%) wasenesas k1cnoTa, caxaposa, MoOYeBMHaA, 6OPHast KUCIOTa

w

(O caxaposa, cynbdat HaTpusi, XNOPUA HATPUS!, MOYEBMHA

8.

PaCTBOpI)I SJICKTPOJHMUTOB CYHICCTBECHHO YBCINYHUBAIOT CKOPOCTH TBEPACHUA HEMCHTHBIX
PaCTBOPOB U CHUIKAKOT BPEMsA UX CXBAaTbIBAHUSI. K Takum BCICCTBAM OTHOCATCA

(A

C'J Xnopua HaTpus, kapboHaTt kanus, cynbdaT antoMmHusa, 6opHas KucnoTa

2 {0 mouesuHa, WaBenesas KUCNOTA, HUTPAT aNOMUHUS, XJIOPWUA HATPUS
3 {8) xnopua HaTpusi, kap6oHaT Kanusi, CynbdaT anioMUHIs, CynbdaT HaTpus
9.

yKa)KI/ITe, KaKne BEIICCTBA OTHOCATCA K BO3AYIIHBIM BSDKYIIUM:

rmnc
nopTnaHAUEMEHT
KOMOBasi U3BECTb

FROX

KUCNOTOYMOPHbIA LIEMEHT

10.
VYkaxure COCIUHCHU S, KOTOPBIC MPUMCHAIOTCA, KaK YCKOPUTEIN TBEPACHUS TUIICA:

1 [O xuBoTHbIN Kneii

2 [ cynedat HaTpus

3 [ cynbdat aMmoHus
4 [J ruapokcua kanbuus
11.

YKaxche, KaKO€ BCUICCTBO OTHOCUTCA K TUAPABINYCCKUM BAKYIIHUM:

N3BECTb
MarHesuasnbHblli LeEMEHT
rMNHO3EMUCTbIN LEeMEHT

C®Q00

pacTBOpMMOE CTEKIIO



Kaxoit moH BbI3BIBaCT KOpPO3HMI0 O€TOHA MO Ha3BaHUE "IeMeHTHas Oamwnia'?

1 D MarHmsa (2+)

2 @ cynbdaT-uoH
3 O KapboHaT-MoH
4 O XN0pUA-NOH

13.

Kaxkyto peakiuio uMeeT pacTBOp MOPTIaHIIeMEHTa?

Kncnyto
LLLeNOYHYO
HenTpanbHyo

O0®0

cnabo-kucnyto

14.
3CTpI/IX-FI/IHC COICPIKHUT B COCTABC CYJ'IL(I)aT KaJlbIIUA H ...

1 O soay

2 @ oKCuA Kanbums

3 O nyuyuosiaHosble fobaBku
4 O cynbdaT MarHus

15.

TBCp,I[eHI/Ie MUHCPAJIBHBIX BAIYIIHUX OIMMUCAHO B TCOPHUU

@ Bankosa
O LWynbue-rapam
C}I TuHpans
D Bonna-MapwnoTa

Tema 7 OKHCANTEIHbHO-BOCCTAHOBHUTEILHbIE PeaKIIMU
TecTOBBIC 3aaHUS

D W N~

1. CreneHpb OKUCIIEHUS aTOMa XpoMa paBHa +3 B CO€IMHEHUU
1) CrO

2) Cr03

3) CrOs

4) H,CrO,4

2. CTeneHp OKUCIEHUS a30Ta YBEJIMYNBAETCS B PSIAY
1) NH4CI, N2, NO;

2) KNO,, NO, NHj3

3) NO, NH3, HNO3

4) NO,, NH3, NO

3. DAeMEeHT S mpOosIBISAET TOJIBKO BOCCTAHOBUTEIBHBIE CBOMCTBA B COETUHEHUU
1) H,SO3

2) H,S

3) SO3

4) Na,SOs3

4. Onement Cr MPOABJIACT TOJIBKO BOCCTAHOBUTCIILHBIC CBOMCTBA B COSIMHEHUH



1) KoCr,07
2) Cr

3) Cr03
4) NaCrO;

5. B kucnoii cpene nepmanranat kamsi (KMnQO,4) BoccTaHaBuBaeTcs 10 COSTUHEHUSI,

COACPIKAIICTO aTOM MapraHia B CTCTICHU OKHUCJIICHUA
n+6 2)+2 3)+4  4)+3

6. CTerneHb OKUCIICHUS Cephl paBHA +4 B COCIMHEHUU
1) H,S

2) Na,SO;

3) K2SO4

4) SO3

7. MuHUMabHas CTEIICHb OKUCIICHHUS paBHAas —2 XapakTepHa JUIs
1) a3oTa 2) xene3a
3) cepsl 4) xmopa

8. AToM Maprainga IpoOABJIACT TOJIbBKO OKHCIUTCIbHBIC CBOICTBa B COCANHCHUHN
1) Mn

2) KMnO,

3) MnO,

4) K>oMnO4

9. MakcuManbHas CTelIeHb OKUCJIEHUST paBHasg +5 XapakTepHa JUis aTOMOB
1) xpemHus

2) azoTa

3) cepsl

4) ¢pTopa

10. CepHaH KHCJIOTA SABJISICTCA OKUCIIUTCIIEM 3a CHET CCPbI
1) s™ 2)Ss™®  3)s?  4s®

Tema Ne 8 XumMuuyeckne HCTOUYHUKH JJIEKTPUYECKOT0 TOKA
TecToBbIC 3a1aHUSA

1.B KakoM n3 yKasaHHbIX raJibBaHWYeCKNX 3/1IEMEHTOB NPOTEKAET npouecc okucneHms kagmusa ¢ 0 go +2
1 @ KagMneBo - CBUHLOBOM

2 O KagmuneBo - XpoMOBOM

3 C}I KagmneBo - UMHKOBOM

4 D KagMueBo - MarHMeBsoMm

2
B KakoM U3 yKa3aHHbIX rasibBaHM4YeCKNX 3/1eMeHToB naet 3ﬂeKTpO,CI,HbIl7I npoLecc BOCCTAHOBAEHUS antoMUHMA € +3 10 0

{J) AnloMUHMEBO-MeaHbI
{8 AnloMUHMEBO-MarHveBbIl
) ANOMUHUEBO-LMHKOBbIN

A W N =

D ANOMUHNEBO-XKENE3HbIN

3
Mo OTHOLWEHUIO, K KaKOMY U3 YKa3aHHbIX 3JIEKTPOAOB XPOM ABMAETCA KaTOAOM



1 [ nutui
2 [ uumnk
3 [ onoeo
4 [J xeneso
4.

Ha BenuuunHy anekTpoaHOro noTeHuuana Metasna BAnAIOT:

Be/IMYMHA NOBEPXHOCTM MeTasnna
KOHLIEHTpaumMsa MOHOB MeTanna
npupoaa afeKkTpoaa

FEERO

Temneparypa

5.
DNeKTpoAHbIA NoTeHuman uuHka, onyuweHHoro B 0,01 M pacTBop ero conm BbIYUCISETCS N0 YPABHEHMUIO!

1 (O KnaneiipoHa-MeHgeneesa
2 O AppeHuyca

3 @ HepHcTta

4 ) BauT-Todda

6.

B kayecTBe 3/1eKTPOA0B B BOAHbIX pacTBOpax Hesb3s UCMONb30BaTb MeTansbl:

30/10TO
mMenb
HaTpui

FROO

6apun

7

Yemy paBHa 24C (B) MegHO-LUMHKOBOIO 3/IeMEHTa, €C/n KOHLUEHTpaLuMs MOHOB MeTasna y aHoga u katoga pasHa 0,01
Monb/n:

1 O 1,00

2 (® 1,10

3 () 1,58

4 (O -2,35

8.

Mo oTHOLWEHMIO, K KAKOMY U3 3/1eKTPOAOB C YKa3aHHbIMU CTaHAAPTHLIMU NOTEHUManaMmn xeneso ABASETCS
oKuUCnuTeneMm, ecnv CTaHAAPTHbIN 3NeKTPOAHbIN noTeHuman Fe|Fe2+ = - 0.44B ?
1 {3 -0278B

2 ) +0.348B

3 ® -0.768B

4 (O -0408B

9.

Mo OTHOLIEHMIO, K KAKOMY M3 METasNIoB, C YKa3aHHbIMW CTaHAAPTHbLIMW MOTEHLMANaMm antoMUHUI SBASIETCA
OKUCIUTENEM, €CNU CTaHAAPTHbIN 3NEKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

1 {3 +0.23B
2 ) +1.708
3 (® -2378B
4 {J +0868B
10

B Kakux 13 yKasaHHbIX CXeM rasibBaHU4YeCKnX 3/1EMEHTOB CBUHEL, ABASETCS aHOAOM, ecnun CTaH,EI,apTHbIVI BJ'IEKTDO,D,HI:II\/'I



noteHuman Pb|Pb2+ = - 0,127 B?

1 D HwnkeneBo - CBUHLOBbINM
2 [¥ CsunuoBo - cepebpaHsbiit
3 [0 CevHLOBO - 0NOBSHHBI
4 Ei CBMHLIOBO - PTYTHbIN
11.

Kakve aBa anekTpoaa, onyuweHHble B 0, 01 M pacTBopbl Ux conein 0bpa3syloT ranbBaHUYECKUN 3N1eMeHT C Hanbonblunm
3HaueHunem 34C?

1 {®) marHui, cepe6po
2 O MapraHeL, 0/10BO
3 C}I CBUHeL, cepebpo
4 D HUKenb, Megb
12.

AKTUBHOCTb META/I/IOB YMEHbLUAETCS B pAdy

1 O XXeneso, UMHK, CBMHEL, KaaMumn
2 O Xeneso, UMHK, KaaMuii, cBUHel,
3 @ LMHK, )Xene30, KagMUN, CBUHEL,
4 D UWHK, >Kene30, CBUHeL, KagMuin
13.

Y Kakoro rasibBaHM4YecKoro asieMeHTa byaeT Hanbonbwasn 4C, ecnu anekTpoabl onyuweHbl B 1 M pacTtBopbl B D

MapraHueso - ULMHKOBOM
HWKeneBo - MarHMesoMm

MeAHO - MarHMeBOM

®000

MarHueBo - cepebpsHOM

14.
C KakuM M3 yKasaHHbIX pacTBOpOB 6yAeT pearnpoBaTb MarHuii:

HUTpaT pTyTU
XNopua HaTpus
cynbdaTt Kanms

O00®

CcynbdUT Kanbums

15.

Mo OTHOLWEHMIO, K KaKOMy U3 METa/IOB C YKa3aHHbIMU HUXe CTaHAapTHbIMU NoTeHunanammn cepebpo sasnseTcs
BOCCTAHOBUTENEM, €CNU CTaHAAPTHbIN 3NeKTpoaHbIM noTeHuman Ag|Ag+ = + 0.80 B?

1 O +0.23B

2 (& +1.708B

3 () -2378B

4 {J +0.348B

16

Mo OTHOLWEHUIO, K KaKOMY U3 META/IJIOB C YKa3aHHbIMU HUXE CTaHAAPTHbIMU NOTEHUMalaMN HUKENb ABNAETCA
OKUCNTUTENEM, €C/TN CTaHAapPTHbIN 3nekTpoaHbli noteHuuman Ni|Ni2+ = - 0.25 B?
1 {3 +0228B

2 O +1.708B

3 (® -2378B

4 {J +0.888B



Tembl 8 Koppo3us merajliioB
TecToBbIE 3a1aHUA

Bapuant

1. B pacTBOp 37€KTPOIUTA, COAEPIKALIETO PACTBOPEHHBIN KMCIOPO/, OIYCTHIIN IIUHKOBYIO
IUTACTUHKY ¥ IMHKOBYIO IUIACTUHKY, YaCTUYHO IOKPBITYIO Mebl0. B kakoM citydae npouecc
KOPpO3UM IIMHKA IIPOUCXOANUT MHTeHCcUBHee? [laiiTe cxemy npouecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAs IUIACTHHKA;

0) MHTEHCUBHEE KOPPOAUPYET LIMHKOBAs MIACTHHKA, YACTUYHO MOKPBITAsi MEJIbIO;

B) KOPpO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaxuTe MeTajul, UCIOIb3YEMBIN IPU IPOTEKTOPHOM 3aLUTE KEJIE3HBIX U3AEIUN OT
koppo3uu. [louemy?

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

3aaHus I CaMOCTOATEIbHON PadoThI
(BapuaHTBI)

CamocrositenbHas padora Ne 1
3amanue 1. 3anoixHUTE MPOMYCKU B TAOIHIIE

Ne | BemecrBo | Momsipuast | Macca, | KonnuectBo | O6beM raza | Yucio KonnuectBo
Mmacca, m, r BELIECTBA, npu MOJIEKYJI, | MOJIb
M, monb n, MOJIb HOpMaJIbHBIX | N JKBHUBA-
yIoBUsIX, V, JICHTOB, N,
1
1 H3;PO, 3

3ananme 2. lVcxons W3 MONOXKEHHS XJIOpa B NEpHOIUYEcKOM cucteme snemeHToB JI.U.
MenneneeBa, pgaiiTe €ro NOJHYK XapakTepucTuky. OmnpenenuTe BO3MOXKHBIE CTENEHU
OKHUCJIEHUS U COCTaBbTE (DOPMYJITBI BOJIOPOIHBIX U KHUCIOPOIHBIX COSAMHEHUHN.

3aganue 3. Pacronoxxure 3meMeHTHI B TOPSAIKE BO3pacTaHus dnekTpooTpuiarensbHoctu: N, B,
F, As, |. OtBeT MOTHBHpYIITE.

3aganue 4. CocraBbTe (GOpPMYIBl OKCHAOB M THAPOKCHAOB JJIEMEHTOB TPETHEro IMEpPHO/Ia,
OTBEYAIONIUX MX BBICHIEH CTENeHU OKuCIeHUs. Kak M3MEHSIeTCs] KUCIOTHO-OCHOBHOM XapakTep
ATUX COETUHEHUN?

3apnanme 5. Hammmwmre snexkTpoHHBIE (OPMYJIBI aTOMOB JJIEMEHTOB IIMHKAa W XJopa U
COOTBETCTBYIOIUX HOHOB: Zn** u CI~.

3ananue 6. OnpenenuTe THI XUMUYECKON CBSI3M B MOJICKYJIAX M YKAXKHUTE UX TE€OMETPUUYECCKHE

dopmsr: H,O, NHs.




CamocrosiTesqibHasi padora Ne 2
1. Boruucnure MOJSIpHYIO U MOJISIPHYIO KOHIIGHTpaLuio 3kBuBasieHTa 20 %-HOro pacTBopa
XJIOpUJIa KaJblKs IIOTHOCTHIO 1,178 r/em’.
2. CocraBbpTe ypaBHEHHE THIPOJIN3A COJICH B MOJICKYISIPHOM U MOJIEKYISIpPHO-UOHHOM (hopMax:
MgCl,, NazPO,, Fe(CH3COO),. Ykaxute peakiuio Cpeibl pacTBOpa KaxI0# COJIH.
Kak M0oxHO ycunmuTh ruaponu3 cosu oprodocdara HaTpus?
3. Hanummre ypaBHeHUs AUCCOLUAIUN:
a) CEpHOM KHUCIOTHI; 0) TUAPOKCHUIA IIMHKA; B) TUAPOCYIb(paTa HIUHKA.
4. CocTtaBbTe MOJIEKYJISIpHbIC U HOHHBIE YPAaBHEHUS PEaKIIHil:
CaCOsz + HCI —; Pb(NO3), + HCI — .
Kyna cmectuThCst paBHOBECHE MTPU YBETUUECHUH JTABICHUS ?
5. Paccunraiite koHnenTpanuo nonos [H'] u pH cpenel, ecmn [OH’]ZlO'3 MOJIB/JI.
6. HanuiuuTe BhIpaskeHHE KOHCTAHTHI PABHOBECHS ISl CIEAYIOIIEH peakiuu:

2H,0,,, +2CL,,, == 4HCl, ) + O,

CamocrosiTesibHas padora Ne 3

3aganue 1. Kakue oTiaMuuTEIbHBIE OCOOEHHOCTH XapaKTEPU3YIOT KOJUIOMJAHOE COCTOSIHHME

CUCTEMBI?

Hanwmure  crpykrypHyto — Qopmyny — mumemisl  3ois8  ruapokcupa  oxenesa(lll),

crabunmsupoBanHoro xuopunom xenesa(lll). Kakoit 3apsn UMeOT KOJJIOWIHBIE YaCTHUIIBI

(rpanyibl) 1aHHOTO 3071517

3aganue 2. JlaiiTe ompeneneHue mpouecca koarynsauuud. Kakum 3apsaoM JTOJDKHBL 00J1agaTh

MOHBI, BBI3BIBAIOIINE KOATYJISIIUIO BhIIenpuBeieHHOro 30iis1 Fe(OH)3 u mouemy?

3. C nmomol1ip0 MeTo/1a 3JIEKTPOHHOT0 OanaHca paccTaBbTe KO3 (PUIIMEHTHI B ypaBHEHUU

peaKklru ¥ YKa)KUTE OKHCIUTEIb U IPOLECC, B KOTOPOM OH y4acTBYET, BOCCTAHOBUTEIND U

IIPOLIECC B KOTOPOM OH y4acTBYET:

Cu + HSO4 — CuSO4+ SO, + H,0

3ananue 4. BoruricnuTe 3NMEKTPOJIHBIN MOTEHIMAN, BO3HUKAIONIIUN TPU MOTPYKEHUU IIMHKA B

pPacTBOP €ro COJU C KOHIIEHTpAIMel KaTHOHOB Zn** 0,001 Momb/1.

3aganue 5. CocTaBbTe CXEMbI TAIbBAHHUECKUX AJIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIIHE

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

3aganue 6. Hanumure ypaBHEHUS! XUMUYECKUX MPOLIECCOB, MPOUCXOAAIIUX MPU IEKTPOIIU3E

BOJHOTO pacTBopa (hocdarta HATPUS C UHEPTHBIM aHOJIOM.

3aganue 7. CocTaBbTE CXEMY I'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIET0 U3 METHOTO U CBHHIIO-
BOT'O DJIEKTPOJIOB, IOTPYKEHHBIX B PaCTBOPHI CBOMX colieil. [IpuBeauTe NMeKTPOHHBIE YpaBHEHHUS
AJEKTPOJHBIX MTPOLIECCOB, MPOUCXOIAIINX Ha AaHO/E U KaTO/IE.

3aganue 8. XKenesnoe uznmenue MOKPHITO KaaMueM. Kakoe 3TO MOKPBITHE — aHOAHOE WU
katogHoe? Kakoit Meramt OyaeT KOppoaupoBaTh MPHU MOBPEKIACHUH 3aIIATHOTO CIIOS KaJMHUs?
CocTaBbTe HJIEKTPOHHBIE YPAaBHEHHUS COOTBETCTBYIOIINX MPOIECCOB KOPPO3UH B HEUTpATbHOU U
KHUCJION cpeax.

3agaHus 1JIs CAMOCTOATEIBLHBIX PadoT

CamocrosiTenbHas padora Ne 1 «Teopusi cTpoeHust aTOMa)
Bapuant Nel
1. Ucxons w©3 MOJOXKEHUA OHJIEMEHTOB B TIEPUOJUYECKOM CHUCTEME, JalTe

XapaKTEPUCTUKY aTOMOB: a) CEpbI; 0) MapraHua.




2. CoctaBbTe (HOpMYJIBI OKCHUIOB M THIPOKCHUIOB AJIEMEHTOB BTOPOTO IEPHOJIA,
OTBEYAIOIIMX HX BBICIIEN CTEMEHH OKUCIeHUs. Kak H3MEHSeTCs KHUCIOTHO-
OCHOBHOM XapaKTep 3TUX COCTUHEHUIN?

3. Jlailte  ompeneneHue  BIEKTpPOOTpUUATENbHOCTH. Kak  m3MeHseTcs
ANEKTPOOTPULIATENBHOCTh P-3JieMeHTOB B VII-A moarpynne? Kak uzMeHsieTcss ux
OKHCIIUTENIbHASI aKTUBHOCTD U MTOYEMY?

4. Hanwmmte snekTpoHHble Gopmynsl aromoB Zn u Cl m cooTBeTCTByrOmuUX
noHoB: Zn>*, CI~

CamocrositenbHas padora Ne 3 «KossmMraTuBHble CBOCTBa PACTBOPOB
HEJJIEKTPOJIUTOB)
Bapuant Nel

1. Boruncaure maccy BaCly-2H,0, HeoOxomumyro st npurotoBieHus 500 r
pactBopa ¢ maccoBoii noseit BaCl, 5 %.
2. Berumciante o0beM pacTBopa ruapokcuma Hatpus p = l4lr/em® (38 %),
HEOOXOMMBIN JJIsl MPUTOTOBJIEHUS 2 KI' MOIOIIEr0 pacTBOpa C MaccOBOM aoJiei
NaOH 10 %.
3. Beruucnure maccy K,COs, HeoOxomumyro s mpurorosierus 100 mia 0,1M
pacTBopa.
4. Jlns mpuroToBiieHus: aHTU(PHU3a K S BOJbI MpUOAaBWIX 2 JI STUJIOBOIO CIIUPTA
C,HsOH p = 0,8r/cm’. Beraucinre TeMiepatypy 3amMep3aHus aHtudpusa.

CamocrositenbHast padora 4 «PacTBOpPBI DJIEKTPOJIUTOB)
Bapuant Nel

1. Hammummre ypaBHEHUS AWCCONMAIANA CIASAYIOMMX AIEKTPOauToB: a) H3PO,; 0)
NH4OH, B) CaC|2, F) (CaOH)2804, I[) C&(HCOg)g
2. Jlonuiunre ypaBHEHHS pEaKLHii, COCTaBbTE K HUM MOHHBIE YPABHEHUSA:

a) CaCO3+ HCl— 6) CaCIZ + Na;PO,—
3. K pactBopy yKCYCHOH KHUCIOTHI TPUOABWIIM alleTaT HAaTpus. B Kakyro cTOpoHy
CMECTHUTCS] PABHOBECUE JIHUCCOLMAIIMN YKCYCHOU KUCIOTHI?
4. BplUMCINTE PABHOBECHYIO KOHIEHTpaumuio MoHoB H' B pacTBOpe yKCyCHOI
KHCJIOTHI ¢ KoHIeHTpanuei 0,1Moub/a (cTenens aucconuaiuu pasaa 0,13).

CamocrosiTteibHas padoTra Ne 5 «OCHOBBI 3J1EeKTPOXUMUMN
Bapuant Ne 1

1. BeruricnuTe 3J€KTPOIHBIM MOTEHIIMAN, BO3HUKAIOMIWN NP MOTPYKEHUU IIUHKA
N 2
B PAacTBOP €r0 CONH ¢ KOHIEHTpanueil kaTuoHos Zn“* 0,001Moms/11.



2. CocraBbTe€ CXE€Mbl TaJIbBAHUYECKUX JJIEMEHTOB, B KOTOPBIX MPOTEKAIOT
CIICAYIOIINE PEaKIINH:

a) 2Al + 6H*—3H, +2AI**
6) Mn + 2A9N03—>MH(N03)2 + 2Ag

3. Hamummure ypaBHEHHUS XUMHUYECKHUX MPOIECCOB, MPOUCXOASANINX MPH
AJIEKTPOJIN3€E BOJHOTO pacTBopa docdaTta HATpUsl C UHEPTHBIM aHOJIOM.

CamocrosTenbHast padora Ne 2
«OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE PeAKIINID)
Bapuant Ne 1
1. Metomom »snekTpoHHOro OamaHca mnoadepuTe KOIPDUIIUEHTHI, YKAKUTE
OKUCJIHUTEIb U  BOCCTAHOBUTEIb I CJICAYIOIMHUX  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI:
Cu + HNO3;—Cu (N03)2+ NO + H,0;
HBr + H,SO,—Br, + SO, + H,0;
KCIO—KCIO;3 + KCI;

CamocrosiTenbHas padora Ne 6 «Koppo3us 1 3a11MTa METAJIOB M CILIABOB)
Bapuant Nel

1. Kak Oyaer BIMATH Ha KOPpPO3UIO ILIMHKA KOHTAKT €ro ¢ Hukenem? [laiite

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mnpomecchl MNPOTEKAIOT TMPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusix? COCTaBbTE JICKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

3. Kakoii mertamn 1enecooOpasHeil BbIOpaTh I MPOTEKTOPHOM 3allUThl OT

KOPPO3WH CBUHIIOBOM 000JIOYKH Kabess: IUHK, XpoM, uiau mean? [louemy? Jlaiite

MOTHBHUPOBAHHBII OTBET.

4. Kak Bnuset pH cpenbl Ha KOPpO3UIO Kele3a, [TUHKa?

Tembl pedeparoB (10KIa70B)
PexoMenyemas Tematrka pedeparos 1Mo Kypcy:

Ne n/n1| HanmeHoBaHue TeMsl pedepara

1 I/ICTOpI/Ifl OTKPBITHUA OCHOBHBIX 3aKOHOB XMMMUH.

Bemuxkue YUYCHBIC XUMUKHU

w(inN

HopwMe1 sxonorudeckoi 6e30macHOCTH 10 BEMIECTBaM MEPBOTO KJIACCa OMACHOCTH IS
JKUJIBIX TTOMEIIEHUH.

Hosrie CTPOUTCIIbHBIC MaTCPpHAJIbI

Koppo3sust 6eToHOB, CrTOCOOBI 3aIUTHI

Koppo3ust MeTaIsioKOHCTpYKIMH

~N oo~

CrocoOBI 3aIUTHl METAJUIOB OT KOPPO3HH.




Ne ni/n1| HanmeHoBaHue TeMsl pedepara

8 [TeHoOeTOHBI — MaTeprabl OyIYIIETO

9 HoBrle MaTeprabl B CTPOUTENBCTBE HA OCHOBE MOJIMMEPOB

10 | Dxonoruueckasi 6€30MaCHOCTh METAUIOMIACTUKOBBIX KOHCTPYKIIMN

11 | IlpuMeHeHne CHIIMKATOB B CTPOUTEILCTBE

12 ['uricoBbie U MarHe3naJIbHbIE BKYLIUE

13 MeTO,I[BI XUMHYCCKOI'O aHajli3a CTPOUTCIIbHBIX MAaTCpHUaIOB

14 Koiutonipl B CTpOUTENBCTBE U IPUPOJIE.

15 | CTpouTenbCTBO U AKOJIOTHIECKHE TPOOIIEMBI

16 | KpemHuiioprannyeckue COeJMHEHHs B CTPOUTEIHCTBE

17 | Karanuszatopbl 1 HHTHOUTOPHI TBEPACHUS TOPTIAHIIIEMEHTA

18 Jlaxku u KpaCKH1 — pasHOBUAHOCTH AUCIICPCHBIX CUCTEM

19 | CnmaBBI Ha OCHOBE JK€JIe€3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHeHMsI KPEMHHUS B CTPOUTENILCTBE.

21 | Buzabsl KOppO3HMOHHO-CTOMKUX OETOHOB

22 COBpeMeHHHe IMOJIMMCPHBIC MAaTCPHAJIbl B CTPOUTCIILCTBC

23 | AaTHTIUpEHBI M 00JIACTH UX TIPUMEHEHUS

24 | KoMmayHapl B CTPOUTEIBCTBE

25 | BogosmynbcruoHHBIE (JTATEKCHBIC) KPacKu

26 | MeTayuipl ¥ CTPOUTEIHHBIE MAaTEePUAIIBI HA KX OCHOBE

27 JKecTkocTh BOJBI M CLIOCOOBI €€ yMITYeHUs, 00eCCOTMBAHM

Bonpocsl W 3agaHusi AJsi NPOBeJeHHs] TPOMEXKYTOYHOI0 KOHTPOJIA
(3x3aMeHa)

Komnemenyusi:  CnocoOHOCTBIO  pemiarb  3afaud  NpoPecCHOHAITbHOU
JeSITEIbBHOCTH Ha OCHOBE MCIOJIb30BAHUS TEOPETUUECKUX M MPAKTHUECKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAK)KE MATEMaTHYECKOTO armapara
(O1K-1).

BOUpOCbl K 9K3aMEHrY .

1. O6mme cBenenns o pacteopax. THIBI PacTBOPOB. JHEPreTHKa Mpolecca
pacTtBopeHHs. PacTBopuMoOCTh BeliecTB. 3aBUCMMOCTh PACTBOPUMOCTH OT MPUPOJIBI U CBOMCTB
pacTBOPHUTEINIS 1 PACTBOPEHHOTO BEIIIECTBA.

2. KaTOI[HBIG N aHOAHBIC IMOKPBITHA. HpI/IBeI[I/ITe KOHKPCTHBIC NPUMEPHLI U 00BSICHUTE
NPUYNY BOSHUKHOBEHMSI KOPPO3UU NIPU HAPYLIEHUH L[EIOCTHOCTU MOKPBITHIH.

3aoanue npakmuueckoe

Koppo3ust XpoMHpOBaHHOTO Keje3a NpU HapYyUIEHWH IEJIOCTHOCTH TIOKPBITUS B
c1a0o1eT0YHON U KUCIION cpeaax.

Bonpocwl k oxzameny:

1.CtenieHp ANEKTPOIUTHYECKON aucconuanuu. DakTOpbl, BIMSIONME HA BEIUYHHY
cTeneHn aucconnanuu. CUIbHbBIE U ca0bIe TEKTPOIUTHI.

2.00m1as XxapakTepuCcTHKa METAJLIOB, WX (DH3MYECKHE CBOMCTBA. 3aBUCHMOCTH CBOMCTB
METAJJIOB OT WX NOJIOKEHHMS B mnepuoguuyeckort cucreme [[. WM. MenzaeneeBa BuyrpeHHee
CTPOEHUE METAIUIOB. XUMUYECKUE CBOMCTBA METAJLIIOB.

3adanue npakmuueckoe
Koppo3sus nyxeHoro xenes3a B pa3IMuHbIX Cpeaax.



Bonpocul k ox3ameny:

1.OCcHOBHBIC TIOHATHSI XMMHU: aTOM, MOJICKYJIa, XUMHUCCKUI 3JIEMEHT, MOJIb, MOJISIpHAs
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Bunmel xoppo3uu MeTaioB.METOAbI 3allUThl METAUIOB OT 3JICKTPOXHUMUYCCKOMN
KOPPO3HH.

3aoanue npakmuueckoe

OnuiuTe XMMUYECKUE CBOMCTBA OKCH/A Kalnblius U okcuaa cepsl (VI).

Bonpocwt k oxzameny:

1. Xumunueckoe paBHOBecHe, GU3UUECKUN CMBICI KOHCTAHTBI paBHOBecUs, npuHuun Jle
[Hatense

2. JIérkue KOHCTPYKLIMOHHbIE MeTayuibl. bepuumii, marauii, amomunuii. duznyeckue u
XMMHUYECKHE CBOICTBA, UX COEIMHEHMS, CIUIABbI, UCHOJb30BAaHHUE B TEXHUKE. AMGOTEPHOCTbH
OKCH/JIOB U TUJPOKCHUI0B OCpUIIUS U aTFOMUHUS.

3aoanue npakmuueckoe

Hanummre ypaBHeHUs peakui, ¢ MOMOIIBI0 KOTOPBIX MOKHO OCYILECTBUTH CJIECIYIOIINE
npespamienus:  Fe(OH)3;—Fe(OH),Cl—-FeOHCl,—FeClz—Fey(SO4)s.

Bonpocul k oxzameny:

1. Knaccel HeEOpraHM4ecKMX COEIMHEHUH; OKCHIbl OCHOBHbBIE, KHUCJIOTHBIE U
amdorepHble. XMMUYECKH CBOICTBA.

2. Tsxénple KOHCTpYKUMOHHBIE MeTawbl, d-smementsl [-VIII moarpymm. Xwumus
3JIEMEHTOB CEMEWMCTBA XKeJe3a, UX CILIABbl U UX XUMUYECKHE COCIUHEHUS.

3aoanue npakmuueckoe

Koppo3uss XpoMHpOBaHHOIO J’Kejle3a NpPH HAPYLIEHUH LEJIOCTHOCTH TIOKPBITUS B
pa3IMYHBIX Cpeaax.

BOI’lpOCbl K 9K3AMEHRY .

1. KoHueHTpauus pacTBOpoB, CIIOCOOBI €€ BBIPaKEHMUS.

2. DKBHMBAJIEHT, KOJIMYECTBO BEIIECTBA SKBHBAJIEHTA, MOJSIPHAs Macca SKBHBAJICHTOB.
3aKOH YKBUBAJICHTOB.

3aoanue npakmuueckoe

3aHI/IIHI/ITe KOHCTaHTy XUMHUYCCKOT'O paBHOBeCI/ISI peaKHI/II?'I:
FEZOg(K) + 3C0(r)—>2Fe(K) + 3C02(r); Nz(r) + 3H2(r)—>2NH3(r).

Bonpocuwi k oxzameny:

1. MCTOI[LI OIPEACIICHUA BOAJOPOAHOTO IMMOKA3aTCIIA.

2. Bona B mpupoze, Poib Bo/bI IpH 3aTBOPEHUH THIPABIUYECKUX BSOHKYIIIMX BEIICCTB.
TpC6OBaHI/I$I K Ka4€CTBY BOJbI B CTPOUTCIILCTBC.

3adanue npakmuueckoe

Paccuuraiite MacCy THUAPOKCHJA HATpud W MACCy BOIHI, HCOGXOIII/IMYIO 11
npurorosieHus 500 r 5 % Moromiero pactBopa.

Bonpocwt k oxzameny:
1. 3akoH ABorajpo, Clie/ICTBUE U3 3akoHa. [locTossHHas ABoraipo. [ToHsITHE 0 MOSIPHOM
00BEME.



2. OxucnuTenbHble CBOMCTBA IIEPMaHTaHaTa Kajlis B pa3IMYHBIX Cpeax.

3aoanue npakmuueckoe
Paccuuraiite pH 0,011 pacTBopa rugpokcua Kauus.

Bonpocwt k oxzameny:

1. Bo3HUKHOBEHHE U pa3BUTHE MPOOJIEMBI CTPOCHHS aToma. SlnepHas MOJellb aToMa o
9. Pezepdopay. CoctaB aTOMHBIX sziep, MpoToHHO-HelTponHas Teopus [1.JI. Urnarenko u E.H.
I'aniona. M30T1omBIL.

2. IlporekropHas 3amMTa METAJIOB OT KOPPO3UU. OJekTposamura. MHrubutops
KOPpO3UH.

3aoanue npaxmuueckoe

Ouznyeckue 1 XMMHUYECKHE CBONCTBA BOJIBL.

Bonpocuwl k oxzameny:

1. CsoiicTBa KHCJIOT, COJ'IGfI, OCHOBaHUN C TOYKH 3pCHUA BHGKTpOHHTquCKOﬁ
Jucconuanuu.

2. BI/II[BI OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. MCTOILOM QJICKTPOHHOT'O OajaHca

3aoanue npakmuueckoe

Hanwummre ypaBHEHHS PEaKIlHid, C IIOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CIICIYFOIIUE
npespaiienns: Be—BeO—BeCl,—Be(OH),—K>BeO,—BeSO4

Bonpocul k oxzameny:
1. KopnyckynsipHO-BOJHOBOW Jlyajlu3M 3JIEKTPOHOB. OCHOBHBIE MOJOXKEHHUSI KBAaHTOBOM
xuMuu. KBaHTOBBIE UnCIIa, S3HEPreTUYECKUE YPOBHH, IOJJyPOBHH, AaTOMHbIE OpPOUTAIIH.
2. Tunsl runponusa coneil. CreneHb U KOHCTaHTa THAPOJIU3A.
3aoanue npakmuueckoe
MetoioM 37eKTpOHHOTr0 OanaHca noadoepure Ko3(pPUINEHTHI, YKaXKUTE OKUCIUTENb U
BOCCTAHOBUTENb B PEAKIIUAX:

Zn + HNOg(KOHH)—>Zn(N03)2 + NO, + H,0;

BOﬂpOCbl K 9K3AMEHRY .

1. Konurypanus 3JIeKTPOHHBIX OpOUTaleii B MPOCTPAHCTBE: S-, P-, d-, u f — opOuTanm.
EMKocTh ypoBHeii u moxypoBHeii. Pacnipesenenue 31eKTpOHOB B aTOMe, NPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3anonHeHune opOuTaneil 3JeKTpOHaMHU B peasbHBIX
atomax, npuHiwmn [laymm, npasuio 'yaaa. CriocoOb! n300paxeHus pacipeesieH s SJIeKTPOHOB:
1) meron Koccens; 2) anekrpoHHble (opmynbl; 3) TpaduyecKue dIEKTPOHHBIE CXEMBI.
XapakTepuCTUKA SJIEMEHTOB UCXO/S U3 CTPOCHUS UX aTOMOB.

2. 'anbBaHOKOPPO3USI, MPHYUHBI €€ BOSHUKHOBEHUSI.

3adanue npakmuueckoe

Hanummre ypaBHeHUs Auccolualiy Ha WOHBL: a) HuTpara xenesa (1), 6) cynpduna
TUAPOKCOOapHsl, B) CEpHOI KUCIOTHI, T) TUIPOKCH A Oapus, 1) THAPOCHINKATA HATPUS.

Bonpocwt k oxzameny:

1. lonarue 06 3neKTpoAaX M AIEKTPOAHBIX MOTeHUManax. CTaHIapTHBIA BOJAOPOIHBIH
ANEKTpoA. Psa  cTaHgapTHBIX — SJIGKTPOJHBIX  MOTEHIMANIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DTIEMEHTHI.

2. Kunienne u 3amep3aHuie pacTBOpoB. 3aKoHbI Payms. AHTHDPU3EI



3aoanue npakmuueckoe

OcHOBHBIC BBl XMUMUYECKHUX peakid. Peakiyn oOMeHa B pacTBOpax AJIEKTPOJIUTOB Ha
npumepax peaxnuii: NapCOs; + HCl—; Fe(OH)3 + H,SO4—.

Bonpocwt k oxzameny:

1. Mertamibl 1 HEMETaJUIbl, WX TOJIOXKEHHE B MEepUOAUYEecKOil cucteme. OCHOBHBIC
CBOMCTBa JJIEMEHTOB — aTOMHBIA paJWyC, SHEPTHs HOHM3AIMU, CPOJCTBO K JJICKTPOHY M
AJIEKTPOOTPHUIIATEIIBHOCTb, BO3MOYKHBIE CTCTICHU OKHCJICHUS, OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIC CBOMCTBA JJIEMEHTOB. VI3MEHEHHE CBOWCTB AJIEMEHTOB B IEpPHOAAX U
rpymmax. OOmeHaydHoe 3HaYeHUE TIEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBbI
JI.1.Menneneena.

2. XuMHUS METAJIOB MOJTPYIIBl XpOMa, HX COEAWHEHHs, HCIOIb30BaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuueckoe

[Ipu kakol TeMmmepaType 3amep3aer pactBop, coxaepxammii 1000r raunepuna
C3Hs(OH)3 u 2000r BobI.

Bonpocwt k oxzameny:

1. Tunsl XUMHUYECKON CBSI3U: KOBaJEHTHasl, MOHHas, MeTamandeckas. Pabotsl Jlbtouca,
I'eittiiepa, JIonpona, [lonuHra u ap. B yueHUM 0 XuMHA4YeCKOU cBs13u. VIOHHAs CBsA3b, €€ npupoaa,
MOHHbIE KpHucTauibl. Kpucramnmyeckue BelecTBa C HOHHOM PEIIETKOM, MX CBOMCTBA.

2. Xumundeckue cBoiicTBa BoAbl. IIporecchl ruaparanuy U ruApoin3a, X 3Ha4YeHUE B
TBEP/ICHUHU BSXKYIIUX BEILLIECTB.

3aoanue npakmuueckoe

Paccuuraiite maccy cynbdara HaTpusi, Heooxoaumyro st mpurotosienus 300 vt 0,1 v
pactBopa.

BOleOCbl K 9K3AMEHRY .

1. 3amuTa METaJIIOB OT KOPPO3UHU. Pa3inyHbIe BUIBI TOKPBITHIA.

2. OCHOBHBIE CITOCOOBI BBIPAKEHHSI KOHIICHTPAIIMH PACTBOPOB.

3aoanue npakmuueckoe

HanurimTe ypaBHEHUS] BOSMOXHBIX PEakiMii ¢ BOJAOH ykaszaHHbIX BemiecTB: CuU, SiO,,
Ca0, Na, SO3, CaSO,  Kakune 3 HUX OTHOCATCS K CTPOUTEILHBIM MaTepraiam?

BOV[pOCbl K 9K3AMEHRY.

1. Meton BaneHTHBIX cBsi3el. CrocoObl M300paKeHNs KOBAJICHTHBIX CBSI3€H, CBOMCTBA
KOBAJICHTHBIX CBSI3€M: JIJIMHA, DSHEPrus, HACHIIIEHHOCTb, HampaBieHHOCTb. I[loHsATHE O
TUOpHUIN3AIMN aTOMHBIX OpOWTalell. G U T — CBSI3U. Pa3HOBHIHOCTH KOBAJCHTHOW CBSI3U —
HEMOJISIpHASL, TIOJISIPHAs], IOHOPHO-aKIIENTOPHASI.

2. Menp, cTpoeHHUE aToMa, COeTMHEHUSI MEIN U UX CBOMCTBA, CIJIABBI HA OCHOBE MEJIH.

3adanue npakmuueckoe

CocraBbTe ypaBHEHHMS peEakIMi, C TMOMOUIbI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamienus:  Al—Aly(SO4)3—Al(OH)3—AI(OH),CI—>AICl3.  JInst ~ OKHUCIOMTENbHO -
BOCCTAHOBUTEIBHBIX YpPaBHEHHWM COCTAaBbTE OJJEKTPOHHBIA OajlaHC, K peaknusM oOMeHa
COCTaBbTE MOHHBIE YPABHEHUS.

Bonpocul k sxzameny:



1. Meraindeckas CBsI3b, €€ 0COOEHHOCTH, XUMHUYECKHE CBOMCTBA METAIJIOB.

2. Kommnekcubie coenunenus. KoopaunammonHass Teopust BepHepa. Metoms
NoJy4YeHus. BHYTpEHHsII M BHEIIHAA KOOPAMHALMOHHBIE cdepsl KoMmiuiekcoB. CTpyKTypa
BHYTpPEHHEH KoOpAMHAIMOHHOW cdepbl. lleHTpanbHBIA aTOM - KOMILIEKCOOOpa30BaTEelb,
JUTaH/Ibl, KOOPJIWHAIIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOIO HOHA. XHMHYECKas CBs3b B
KOOpI[I/IHaI_[I/IOHHBIX COCONHCHUAX. Tumsl KOMIIJICKCHBIX COGI[I/IHCHI/II?I. 3Haqu1/1e KOMIIJICKCHBIX
COeIMHEHUI B XMMHH, OMOJIOTHH, CEJIbCKOM XO03SHCTBE U TEXHUKE.

3aoanue npaxmuueckoe

Kakas Macca, kakoe KOJIMUECTBa BEIECTBA, KAKOE YMCIO MOJICKYJ, KaKO€ KOJIMYECTBA
9KBUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,21 (H.y.).

Bonpocul k oxzameny:

1. Kommekcusie coenuHenust. Koopnunannonnas reopust Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakiuii. XHUMHUYECKOe PAaBHOBECHE B TOMOTECHHBIX U
reTeporeHHbpIXx cucreMax. COCTOSHHME JUHAMHUYECKOrO0 XMMHUYECKOI'O PaBHOBECHUS, YCIOBUSA U
MPU3HAKK PABHOBECHOI'O COCTOSIHUS. KOHCTaHTa XMMUYECKOrO PaBHOBECHUS, €€ POJb B OLIEHKE
HaIpaBJIECHHOCTH XUMHUYECKUX peakiuil. CMelleHrne paBHOBECH NIPY U3MEHEHUN KOHLIEHTpaluu
pearupyrommux BeuecTs, Ttemneparypbl U gasieHud. l[lpunnun Jle - Illatense. Poub
MPEJACTABICHUA O XHUMHUYECKOM pABHOBECHMM B TIOHUMAHUM M OLEHKE XHUMHUYECKHX U
OMOJOTUYECKHX MTPOIECCOB.

3aoanue npakmuueckoe

Hanwummre ypaBHEHHS PEaKIHid, C IIOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIICIYFOIINE
npespamieaust: CuO—CuCl,—Cu(OH),—Cu(HSO,),—CuSO;.

Bonpocul k oxzameny:

1. Karanmuzatopbel. ['OMOT€HHBIN M T€TEPOTEHHBIN KaTaiu3. BiusHue TeMmrepaTypbl Ha
CKOPOCTb pEaKIui.

2. Komnounanele cuctembl. Koarynsius, cuHEpe3uc, TUKCOTPONHUSA. OMYJIbraTopbl H
MIENTHU3aTOPHI.

3aoanue npakmuueckoe

XapakTepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)g]

Bonpocul k axzameny:

1. [TopTnanauemeHT, ero noiaydenue. [Ipolecchl cXBaThbIBaHUS M TBEPACHUS BSDKYIIMX
marepuaioB (Teopus baiikoBa). PaccmoTpers Ha npuMepe TBEpISHHs THIICa.

2. KosanentHas cBsa3b. [wOpummsanms aroMHBIX — opOuTtaneil. Paccmotpute
rudpuam3anuio B mojekyie H,O.

3aoanue npakmuueckoe

Bo ckoipko pa3 yBenmmuuTCa CKOPOCTh PEAKIMM MPU NOBBIIEHUH TeMiiepaTypsl ¢ 20 °C
1o 100 °C, eciu TemmnepatypHblit K03 duiiueHT paBeH 2?7

BOI’lpOCbl K 9K3aMeH):

1. Bsokymue BemecTBa. Bo3ayliHble M THUAPABINYECKUE BSOHKYIUE BEIIECTBA, UX BUJBI,
OCOOEHHOCTH.

2. Pan cTaHIapTHRIX MTOTEHIIMATIOB. BOAOPOHBIN AJIEKTPOI.



3aoanue npakmuueckoe
Borauciure pH 1 pOH B 0,01 H pacTBOpe ruapokcuia Kanbius (M3BECTKOBBIM pacTBOP),
CUUTas IUCCOLIMALIUIO TTOJHOM.

Bonpocwt k oxzameny:
1. beron. Buas! koppo3un 6€TOHA M METO/IbI 3AIUTHI OT HEE.
2. KonnuratuBHbIe cBOMCTBA pacTBOpPOB. 1-biif U 2-0i1 3akoHbI Payis.

3aoanue npaxmuyeckoe

Hanwmure ypaBHCHHS PeaKIlMii, C IOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CJICIYIOIINE
npespamieHust: Zn—ZnSOs—Zn(OH),—(ZnOH)3P04—Zn3(PO4),.

Bonpocuwl k oxzameny:

1. Ilepuoauyeckuii 3akon J[.M.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dopmynupoBka. Ilepuoguueckas cuctema xumudeckux osnemeHToB JI.M.MenaeneeBa kak
rpaduveckoe n300pakeHne MePUOMUECKOr0 3aKOHA, KaK KITAaCCU(HUKAIIH aTOMOB T10 CTPOCHHUIO
UX 3JIEKTPOHHBIX 000J0ueK. I'pyIibl, nepuosl U cemencTna s, p, d, f — anemeHToB.

2.CriocoObl MOJTy4eHHs] KOJUIOWIHBIX pacTBOpoB. Ctpoenue mwuuemn 3oieit. [IpaBuio
ITeckoBa-dasHca.

3aoanue npakmuueckoe

Paccuuraiite Maccy BOJbl, K KOTOPOM HEOOX0AMMO pacTBOpUTh 310 r. 3TUIEHIIMKOISA
(M; = 62 r1/MOIb), IS MONYYCHHs PAcTBOpa, 3aMmepsaromero npu temmeparype -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocul k oxzameny:

1.0OcHoBHBIE  TepMOIMHAMHMUYeCKHMe  (QYHKUMH. TepMOXMMHUYECKHEe  YypaBHEHHUS,
0COOEHHOCTh 3amucH. 3akoH ['ecca m cienctBusi u3 Hero. OmnpeeneHre HAMpPaBICHHOCTH
XMMHUYECKOT'0 Tpoliecca.

2. l'ampBaHWYECKUE STIEMEHTHI. DJIEKTPOJIHBIE TIOTESHITHABI. BOIOpOTHBIIH
anekTpol. YpaBHeHue HepHcra. Psij crannapTHBIX 31eKTpoaHbIX nmoTeHmanos. Pacuer D/IC.

3aoanue npakmuueckoe

CTpOGHI/Ie MUIIECIIBI 3014 KpCMHHGBOﬁ KHCJIOTEI B M30BITKE CHUJIMKATa HaTpus. Ycenosus
€ro KoaryJsiuu.

7.4 Meroauyeckne MaTepuajbl, ONpeAeIsilONIHe  MPOLEAYPbI
OLCHUBAHUSA 3HAHMH, YMEHUH, HABBIKOB XAPAKTEePU3YKWIUUX 3Talbl
popmupoBaHus KOMIIETEHIIUM

KoHTpoas oCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAaHWN OOydYarolmuxcs M0
aucuuiuimHe npousBogutcss B cooTBeTrcTBUUM ¢ Ilm Kyol'AY 2.5.1 «Tekymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEXKYTOUYHAS aTTECTAIUST 00YUYAIOIIIUXCSI.

Kpumepusamu ouenku pegpepama s61510mcsi: HOBUHA MeKCMd, 0OOCHOBAHHOCMb GblOOpA
UCMOYHUKO8 TUMEPAMYPbl, CMeENneHb PACKPLIMUsL CYUIHOCIU 8ONPOCA, COOMI00eHUst MpeboBanull
K oghopmuenuio.

Oyenka «OMAUYHO» — BbINOJIHEHbL 6Ce MPebO8aHUs. K HANUCAHUIO pedepama: 0003HaAUeHa
npobrema u 0OOCHOBAHA €€ AKMYAlIbHOCMb, COCNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsi Ha
paccmampusaemyio npooiemy u J02UYHO U3NONCEHA COOCMEEHHAs. NO3UYUs, CHOPMYIUPOBAHDL
86160001, MeMd PACKPbLIMA HOJIHOCMbIO, BblOEPAHCAH 00bEM, CoON00eHbl mpebo8aHus K
BHewHeMy 0hopMIeHUIO.



Oyenka «xopouwtoy — OCHOBHble mMpebosanus K pegepamy 6blNOIHEHbl, HO NPU IMOM
oonyujenvl He0ouémoul. B uacmuocmu, umeromcs HemoyHOCMU 8 U3N0NCEHUU MAmepuand,
omcymemeyem J102U4ecKds Nnocie008amenbHOCIb 6 CYHCOCHUAX, He BbloepiHcan 00béM
pepepama; umeromcest ynyweHus 8 0ghopmieHun.

Oyenka «y0061emeopumenbHoy — UMeomcs CyuecmeeHnvlie OMCmynieHus om mpeoo8anHul K
pegepuposanuto. B uacmnocmu. mema océewjeHa aub 4acmuiHo, 0onyuensl gakmuyeckue
ouwuUOKU 8 coOepacanuu pegpepama, omcymcmeyom 6bi800bl.

Oyenka «HEYO06IemeopumenvHoy — mema pegepama He pPACKpbImd, OOHAPYIHCUBAENCA
CyujecmeeHHoe HeNOHUMAHUe npodIeMbl WU pepepam He npedcmaeieH 808ce.

Keiic-3a0anusn

Pe3ynbmam gvinonuenus ketic-3a0aHusi OYeHusaemcsi ¢ y4emom ciedyroumux Kpumepues:
— NOIHOMA NPOPAOOMKU CUMYAYUU;

— NOJIHOMA B8LINOTHEHUSL 3A0AHUSL

— HOBU3HA U HEOPOUHAPHOCMb NPEOCABIEHHO20 MAMEPUANd U PeueHUl;

— NepCneKmuBHOCb U YHUBEPCATbHOCHb PEUEHU,

— yMeHue apeyMeHmuposano 060CHO8aMb blOPAHHBIU BAPUAHI PEULEHUSL.

Ecnu pezynomam @vlnonmeHust Keuic-3a0aHusi cOOmMeemcmeyenm 0003HAYEHHOMY KpPUmepuro
CmMyOenmy npuceausaemcs 00ur 6al (3a Kaxcowlii Kpumeputi no 1 oanny).

Ouyenka «omauuno» — npu Habope 8 5 6al108.

Ouyenka «xopowo» — npu nabope 6 4 oanna.

Ouyenka «yoosnemeopumenbHo» — npu Habope 8 3 baa.

Ouyenka «neyooeemeopumenvHo» — npu Habope 6 2 baia.

Tecmoevie 3a0anun

Oyenka «OMAUYHO» BbICMABNIACMCA NPU YCI08UU NPABUTLHO20 0OMEema CMmyO0eHma He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouo» 8viCmasiaemcs npu YCi08UU NPAasUibHO20 OMeema Cmyo0eHma He MeHee yem
Ha 70 % mecmoewvix 3a0arnuil.

Oyenka «y0061emeopumenbHo» 8blCMasIAemcs npu YCi08Uuu NPAsUIbHO20 0meema cmyoeHma
He menee ywem Ha 51 %.

Oyenka «HEYO061€MBOPUMETILHO» 8bICIABIACMCS NPU YCI08UU NPABUTILHO20 OMEEmd
cmyoenma menee yem Ha 50 % mecmoguix 3a0anuil.

Kpumepuu oyenku na skzamene

Ouenka  «omauuno»  8vicmagisiemcs  oOyyaowemMycs,  Komopwvli  obnadaem
6CECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2IYOOKUMU 3HAHUSMU Mamepuana y4eoHou
npocpammvl, ymeem c60000HO BbINOIHAMb 3A0AHUSL, NPEOYCMOMPEHHbIE YUEOHOU NPOSPAMMOLL,
YCBOUN OCHOBHYIO U O3HAKOMUJICS C OONOIHUMENbHOU TUMepamypol, peKOMeHOOBAHHOU YUeOHOU
npoecpammou. Kax npasuno, oyenka «OmMiudHoO» GblCMABNAEMCA 00YUaAOWeMycs YCEOUSUIEMY
83AUMOCBA3b  OCHOBHLIX ~ NOJIOJNCEHUU U HNOHAMUU OUCYUNIUHbL 8 UX 3HAYeHuu OJis
npuodpemaemoll CneyuarbHOCmu, NPOABUSUIEMY MBOpYEcKUe CNOCOOHOCMU 6 HNOHUMAHUL,
U3BNIOJCEHUU U UCNONb308AHUU YUEOHO020 MAMePUdnd, NPasuibHo 0O0CHOBbIBAIOWEM) NPUHAMbLE
pewienus, 61a0eujemy pasHOCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOTHEHUS NPAKMUYECKUX
pabom.

Ouenka «xopouwio» 6vicmagiiemcs o0yYawemycs, 0OHAPYIHCUBUIEMY NOTHOE 3HAHUE
mamepuana y4yeOHOU NPOSPAMMbL, YCNEUWHO BbINOJHAIOWEMY NpPe0yCMOMPEHHble Y4eOHOl
NPOCPAMMOU  3A0aHUA, YCBOUBUIEMY MAMEPUAl OCHOBHOU JUMepamypbsl, PeKOMeHOOB8AHHOU
yuebnoti npoepammou. Kax npasuno, oyenka «xopowioy evicmasisiemcs o00yuarouemycs,
NOKA3a8uWieMy CUCMEMAMU3UPOBAHHBIN XAPAKmep 3HAHUU NOo OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOJHEHUI0 3HAHUL 8 X00e OdlbHeliueld Y4eOHOU U NpogheccuoHanbHol



0esAmenbHOCMY, NPABUILHO NPUMEHAIOWEeMY meopemuideckue HNON0HNCeHUs Npu peuleHuu
NPAKMUYecKux 6ONpocos U 3adau, eraderuemy HeoOXOOUMbIMU HABBIKAMU U NpUeMamu
BbINOJHEHUS NPAKMUYECKUX pabom.

Ouenka «y0061emeopumenbHo» 6biCIMAGIACNC 00YYaAUemMycs, KOMOopblil NOKA3Al
3HAHUE OCHOBHO20 MAMepUaid y4eOHou npoepammsl 8 ooveme, 00CMamo4HOM U He0OXO0OUMbIM
o0nsl  OanvHeliwiel yuebvbl U npeocmosiuert. pabomsl NO CHEYUAIbHOCMU, CHPABUICS C
BbINOJIHEHUEM 30A0aHUll, NPEeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOLU
aumepamypou,  peKOMeHOOB8AHHOU  yueOHOU  npocpammou. Kax  mnpasuno,  oyeuka
«VO0BIIEMBOPUMENLHOY  B8bICIAGIAEMC  00YYaAloueMycs, OONYCMUSUeMy HOZPEWHOCIU 8
omeemax Ha IK3AMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anutll, HO 001a0arouemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM Npenooasamens OJisi VYCMPAHEHUs dMux
noepewHocmetl, Hapyuwarnuwemy nociedo8ameibHOCHb 8 UN0NCEHUU YYeOH020 MAamepuald u
UCNBIMBIBATOWEMY 3AMPYOHEHUsL NPU BbINOTHEHUU NPAKMUYECKUX padbom.

Ouenka «HEYO061EeMEOPUMENLHOY BbICABIACMCA 00VUaAOWeEeMYCs, He 3HAIWemy
OCHOBHOU Hacmu Mamepuana y4eOHot npocpammsl, OONYCKarwemy npUHYUnUaIbHble OUUOKU 6
BLINOJIHEHUU NPEOYCMOMPEHHLIX VUeOHOU NPOSPAMMOU 3A0AHUL, HEYBEPEeHHO ¢ OO0TbUUMU
3ampyOHeHUuAMU  BbINOJHAIOWEMY  npakmuueckue  pabomwel. Kax  npasuno,  oyeHka
«HEYO08IeMEOPUMETLHOY BLICMABIACMC 00YHAOUeMyCs, KOMOPbIL He MOdcem NPOOOIHCUMD
o0yyeHue Ui NPUCMynums K 0esimelbHOCmU N0 CReYUaIbHOCMU N0 OKOHYAHUU YHUGepcumema
0e3 0ONOTHUMENbHBIX 3AHAMUL MO COOMEEMCMEYIouell OUCYUNIUHE.

8 [lepeyeHb OCHOBHOM ¥ JIONOJIHUTEIBLHON YUeOHOI JIuTepaTypbl

OcHoBHasi yueOHasl TUTEpaTypa
Hanuuue 6 bubruomexe Kyol'AY
1. O6mas xumus : yue6. nmocooue / H. JI. I'munka. - U3g. crep. - M. :
Kuopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mas xumus : yueOnuk / H. B. Koposun. - U3zn. 9-e, mepepad. - M. :
Breicmi. mik., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. O6mast xumus : yue6.mocobue / A. B. CyBopos, A. b. Hukonsckuit. - 2-
e u3f., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnexkcanapoBa D. A. AHanuTHYecKasi XUMHS : y4ueO. U MPAKTUKYM JIJIst

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| Anexcanaposa D. A., I'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-€ u31., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadeapaibHas 6ubIMOTEKA)

JonosHuTteabHasi yueOHas uTepaTrypa

1. O6bmas xumus : yueonuk / T. M. JPOBAILIEBA. - PoctoB w//J :
®enukc, 2004. - 446 c. - (Beicui. oOpazoBanue). - ISBN 5-222-04046-1 (s
oubruomexe Kyol'AY)

2. IllabanoBa WM. B. JlabopaTopHbiii NpakTUKyM «XUMHUA B
cTpouTenscTBe»:  yued. mocodue / WU. B. IllaGanoa, H. I'. T'aiimykoBa. —
Kpacuomap : Ky6I'AY, 2014. — 257 c.

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



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

3. I'puropeeBa JI.C. Xumusi B CTpOUTENBCTBE [DJIEKTPOHHBIN pecypc] :
kypc jaekuuii / JI.C. I'puroppeBa. — DJEKTPOH. TEKCTOBBIE JaHHBIE. — M. :
MOCKOBCKHI TOCyAapCTBEHHBIN CTpOUTENBHBIN YHHBepcuTeT, ObC ACB, 2010. —
104 ¢. — 2227-8397. — Pexum pocryma: http://www.iprbookshop.ru/16316.html

4. TlectynoBa C. A. PacTBopwl U JIpyrue JUCIEPCHBIE CUCTEMBI: yueOl.

nocobue / C. A. IlectynoBa, 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. IlectynoBa C. A. Kommnekcuble coeauHenusi. KommnekcoodbpasoBanue
B BOJHBIX pacTBopax: yueb. mocobue / C. A. Ilectynona, E. C. Kocrenko, E. A.
KaitropogoBa.  —  Kpacnomap ;. Kyoray, 2013. - 161 C.
http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. Kaitropogoa E.A. Heopranmueckas u aHanmutudeckass xumus/ E.A.
Kaitropomora, .. Cunoposa. — Kpacaogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. TlectynoBa C. A.XHMHS BOJBI: TCOPETUUCCKUEC M TIPHKJIAJHBIC aCIICKThI
: yue6.mocobue / C. A. Ilectynona, E. A. Kaitroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR | PRIKL
AD_ASPEKTY 438612 vl .PDF

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpHET»

No HaumenoBanue TemaTuka CcbLIKa
1. | Znanium.com YHuBEpcampHas
2. | IPRbook YHuBepcaabHas

3. | U3marenbcTBO «Jlanby | YHUBEpcanbHas

4. | O6pazoBaTenbHbII YHuBepcaibHas
noprtan Kyol'AY

NupopManMOHHO-TEJIeKOMMYHHKAMOHHBIE pecypchl ceTH « AHTEpHET»
http://cyberleninka.ru Hayunas snextponnas 6ubianoreka «KubepieHunka»
http://cheloveknauka.com Yenosek u Hayka

http://www.rsl.ru/ru Poccuiickas rocynapcTBeHHas OnoimoTexa
http://elibrary.ru Hayunas snextpoHHas 6ubnuoreka
http://wikipedia.org/wiki - Bukumnenuns — morckoBast cucrema.
http://www.iglib.ru — snexTpoHHO-OMOIMOTEUHAs CHCTEMA.
http://studentam.net — snekTpoHHas OMOIMOTEKA YICOHUKOB.
www.dissertac.ru — snexTpoHHast OHOJIMOTEKa TUCCEPTALMOHHBIX PadOT

ONoGa~WNE


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_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/

9. OnekTponHas oudnuorexka PODU (e-library).
10.  OG6pa3zoBarensubiii moptan Kyol'AY [Dnektponnslii pecypc]: Pexxum mocryna:
http://edu.kubsau.local

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl 10 OCBOEHHIO

AACHUIIINHBI
Meroanyeckue yKazaHusi H peKOMEHAAIUM 110 MOATOTOBKE K IK3aMeHYy

JUis monydeHus IONMycKa K 3K3aMEHy M0 JHUCLUUIUIMHE CTYIEHT O0s3aH
BBITMIOJIHUTH BCE JIabopaTOpHbIE pabOThl, 0GOPMUTH PE3yabTaThl B BHUJAE OTYETA.
3amura oT4yera Mo JabopaTopHOW paboTe mpeanoiaraer  0OCYKIEHUE
MOJYYEHHBIX CTYJEHTOM pE3yJbTaTOB M OTBETHl HA BOMNPOCHI IO TEME.
BoInoHUTS MHIUBUAYATbHBIEC IOMAITHUE 3aJaHUsI U KOHTPOJIbHBIE PAOOTHI.

[ToaroToBka K SK3aMeHy TpeOyeT OIpPEACICHHOI0 alrOpuTMa JIEUCTBHM.
[Tpexxne Bcero, HEOOXOIMMO 03HAKOMUTBCS C BOIIPOCAMHU, KOTOPBIE BHIHOCATCS Ha
sk3amMeH. Ha ocHOBe 3TOro Hajo COCTaBUTH IUIAH MTOBTOPEHHUS U CUCTEMATH3ALUU
y4eOHOro Marepuaia Ha KaKIblil 1IeHb, YTOOBI OCTaBUTh JACHb WJIA €r0 4acTh JJIs
MOBTOPHOTO 0000IIEHHE MPOTPAMMHOTO MaTepuaia.

Henp3st  orpaHuumBaThCA  TOJIBKO  KOHCIIEKTAaMHU  JIEKLHHA,  CIIEIYyeT
popadoTaTh HyXKHbIE y4eOHbIE TOCOOMS, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnenoBaTenbHOCTh PabOTHl B MOJATOTOBKE K JK3aMEHY JOJDKHA OBITh
Takasi: BHHUMATEJIbHO IPOYUTATh MU YSACHUTh CYTh TpPeOOBaHUN KOHKPETHOIO
BOIpOCa MPOrpamMMbl; 0O3HAKOMHUTBCSI C KOHCIEKTOM; BHUMATEJIbHO MpopadoTaTh
HEOOXOAUMBIA y4eOHBIH MaTepuan MO y4eOHBIM IMOCOOMSIM UM PEKOMEHIyEeMOM
JUTEPATYPHI.

Ecnu 1ns oThoenpHOM TeMbl MpenojaBaTelb IMPEIOKUI CIIEHHAIBHYIO
HAY4YHYIO JINTEpaTypy, KOTOPYIO CTYJAEHT pa3padaThiBajl B MEPUOJ MOATOTOBKH K
3aHATUSAM, HEOOXOUMO BEPHYTHCS K 3alMCSIM 3THX MaTepuaioB (a B OTAEIbHBIX
CIIy4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay HAa KaXIbli BOIPOC CIEYET COCTABUTh KPATKUH IIJIaH
OTBETa B JIOTMYECKOM IMOCIENOBATEIbHOCTH M C (UKcanueil HeoOXOAMMOro
WUIIOCTPATUBHOTO  Marepuana (IpUMepbl, PHUCYHKH, CXEMbl, ypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu oTaenbHbIe BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIMHCATh
Ha MOJISIX KOHCMEKTa, YTOObl BBISICHUTH Ha KOHCYIbTAalMU. OCHOBHBIE TOJIOKEHUS
TEMBI OCJIe TIIyOOKO OCO3HAHUE MX CYTH CIEIYET 3ay4UTh, IOBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas Kouiere. Bakuelnryto mHpopManuio cienyer o003Ha4aTh
JPYTUM LBETOM, 3TO IIOMOTAET JIY4YIlIE UX 3aIIOMHUTb.

Crnenyer MocTeneHHo NEPEXOAUTh OT MOBTOPEHUS MaTeprala OJHOM TEMBI K
npyroii. Korma moBTOpeH W CHCTEMAaTH3WpPOBaH BeCh YYEOHBIN Marepuan,
HEOO0XO0MMO MEPECMOTPETD €ro €IIe pa3 y’KEe CO CBOMMHU 3aUCIMH.

Yao6Hee TOTOBUTHCS K IK3aMEHY B YHMTAJIBHOM 3ajie OMOIMOTEKH WM B
CHeUaIN3MpOBaHHOM Yy4eOHOM KaOuHeTe. B TedeHne CyTOK HEO0X0auMO
paboTtaTh 5-6 yacos, fenas yepes Kaxable 1,5 yaca nepepbiBa Ha 15 MuH.

OOyuaromuMcst Hy’)KHO 3HaTh 0011Ke TpeOoBaHus K oLeHKe 3HaHuil. HyxHo
BBISIBUTD:



1) nmoHuMMaHuWe U CTENEHb YCBOCHHUS BOMPOCA, MOJIHOTY, H3MEPAEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUHN 00 00BEKTE, KOTOPBIN N3YyYaloT;

2) 1iyOWHY, KOTOpas XapaKTepU3yeT COBOKYIMHOCTb CBS3€H MEXIy
3HAHUSIMU, KOTOPBIE OCO3HAIOT 00YyYarouecs;

3) MeToaonornyeckoe 000CHOBAaHUE 3HAHUI;

4) o3HaKOMJICHHE C OCHOBHOM JIUTEpATypOd MO MpEAMETY, a TakKkKe C
COBPEMEHHOMW MEPUOANYECKON JTUTEPATYPOU 110 IPEAMETY;

5) JOTHUKYy, CTPYKTYpy, CTHJIb OTBE€Ta M YMEHHE CTYJEHTa 3alluilaTh
HAay4YHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOpPbIE BBIJBUTAIOT, OCO3HAHHOCTb,
0000IIEHHOCTh, KOHKPETHOCTD;

8) MPOYHOCTH 3HAHUIA.

MeToauyecKkue peKOMEHIAIUN 10 BLINOJHEHNIO Keiic-3a1anmnid

I[lenb  MeTOma  KEHMCOB - HAYYUTh  OOY4YalOIIUXCA  AHAIU3UPOBATH
NpoOJIEMHYIO CUTYaIlMI0 — KeWc, U BbIpaOOTaTh pEIICHHE, HAy4YUTh paboOTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meton KENCOB CIIOCOOCTBYET Pa3BUTHIO y o0y4Jarommxcs
CaMOCTOSITEJIbHOTO ~ MBIIUICHUSI, YMEHHUS  BBICAYIIMBaTh W YYHUTHIBATh
aTbTEPHATUBHYIO TOUKY 3PEHUS, apTyMEHTUPOBAHO BHICKA3aTh CBOIO. C MOMOIIBIO
ATOTO METOJIa CTYJECHTHl MMEIOT BO3MOXHOCTbH MPOSIBUTH U YCOBEPIICHCTBOBATH
aHAJIMTUYECKUE U OLICHOUHBIC HABBIKU, HAYUYUTHCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee pallOHAILHOE PEIICHUE TTOCTABICHHON TTPOOJIEMBI.

TexHoynoruss Meroja 3aKIOYaeTCs B CIEAYIOIEM: MO ONPEAEICHHBIM
mpaBuiaM pa3pabaTbiBaeTCs MOJENh KOHKPETHOM TMPOOJIEMHONW CHUTYyalluH,
MPOU3OIISAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMILUICKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE O0YUYAIOIUMCS HYXKHO MOJTYUYHUTh.

Meron  mpexacraBiser — cobod  cnenupUYECKY0  Pa3HOBUIHOCTH
UCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOUAET B ce0sl onepaiuu

MCCIIEIOBATENBCKOTO MPOIIECCA, AHATUTUYECKHAE MPOLIEAYPHI.
[IpenonaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKH:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4YECKask XUMUs : yueO.-
Metox. mocodue / E. A. Kaliropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa I'.M. TexHuka BeneHUS XHUMHUYECKOTO OKCIIEPHUMEHTa B
nabopatopun xumuu / I'"M. Haymona, E.K. S6monckas, E.A Kaiiropogosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija khimichesko
go_ehksperimenta.pdf

3. Ilecrynoa C.A.PaGouas TeTpaib K 1aOOpaTOpHBIM paboTaM 110
nucuumuinHe «Xumus» / C.A. Tlectynona, E. K. SIononckas.— Kpacuogap :
Ky6I'AY,2013 — 60 c.



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.

4. Xumus. MeToandecKrue YKa3aHUs 0 M3YUYCHUIO JIMCIMILINHBI M 3aJaHUs
Ju1g KoHTposusHOM paboThl / E. A. Kaliropojosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. SA61ouckas.— Kpacuonap: Kyol'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToanyeckue peKOMeHIalUM 110 NOAT0TOBKE K KOHTPOJIbLHOH padore

[TonroToBka K KOHTPOJBHOM paboTe TpeOyeT ONpeeseHHOIO alropurMma
nerctuid. [Ipexnae Bcero, HEOOXOAUMO O3HAKOMHUTHCA C BONPOCAMHU, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PadoTy.

Henp3st  orpaHmumMBaTbCi  TOJNBKO  KOHCIIEKTAMHU  JIEKIMH,  CIIELyeT
npopadoTaTh HyKHbIE yueOHbIE TIOCOOUS, PEKOMEHI0BAHHYIO JINTEPATYPY.

[locnenoBarenpHOCTh  pabOTBI B NOJATOTOBKE K  KOHTPOJIBHBIM
MEPONPUITUAM JOKHA OBbITh Takasi: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa MPOrpaMMbl; O3HAKOMUTBHCS C KOHCIIEKTOM;
BHUMATENbHO MPOpaboTaTh HEOOXOAUMBIH  yuyeOHBIH MaTepuan Mo y4yeOHBIM
NOCOOUSIM U PEKOMEHYEMOU JIUTEPATYPE.

Ecnum nns oTnenbHONM TeMBl NMPENOJAABATENb MPEMIOKUIT NEPBOMCTOYHUK,
CHELMAIIBHYIO HAy4YHYIO JIUTEpaTypy, KOTOPYIO CTYyIEHT pa3padaTbiBasl B IIEPHOA
NOJATOTOBKM K CEMHUHApPCKUM WJIM WHBIM 3aHATHAM, HEOOXOJIMMO BEPHYThCS K
3aHMCSIM  3THX MaTepHaioB (a B OTAENIBHBIX CIydasX W JI0 OpPUTHMHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAYYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KaXIbli BOIIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTUYECKOW IOCJIENOBATENHOCTY U ¢ (UKcanue HeoOX0IUMOTO
WUTIOCTPaTUBHOIO MaTepuaia (IpUMephl, PUCYHKH, CXEMBbI, LU(PHI).

MeToauyeckue peKOMEHIAIUM M0 MOATOTOBKE K TECTUPOBAHUIO

Ilens TecTupoBaHHS B XO0/€ Y4YEOHOTrO MpOIECCa CTYJIEHTOB COCTOMUT HE
TOJIKO B CHUCTEMAaTHYECKOM KOHTpPOJE 3HAHUW W3YYEHHOrOo maTepualia, HO U B
Pa3BUTUU YMEHUSI CTYJIEHTOB BBIJCIATH, aHAIM3UPOBATh M 00001IaTh Hanbosee
CYIIIECTBEHHBIE ATAIbl TEXHOJOTHYECKHUX MPOIIECCOB.

Kak wu mobas gpyras ¢dopma TMOATOTOBKM K KOHTPOJIIO 3HAHUU,

TECTUPOBAHUE UMEET PsJ OCOOCHHOCTEM, 3HAHWE KOTOPBHIX MOMOTaeT YCHEHIHO
BBITIOJIHUTH T€CT. MOXXHO AaTh CIEAYIONIME METOANYECKUE PEKOMEHIALINU:

1. Tlpexne Bcero, ciaeAyeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpPy TECTa,
OIICHUTHh 00BEM BPEMEHH, BBIICIIIEMOTO Ha JaHHBIA TECT, YBUIETh, KAKOTO THIA
3aJlaHus B HEM COJIEPKaTCs. DTO TOMOXKET HACTPOUTHCS Ha padoTy.

2. O4eHb BaXHO BCErjJa BHUMATEIbHO YMUTATh 3aJaHusl 10 KOHLA, HE
MBITAsCh TOHATH YCJOBUSI «IIO TEPBBIM CJIOBaM» WM BBITIOJIHUB MOJ00HbBIC
3aIaHUsl B TMPEIBIAYIIUX TECTUPOBAHUSX. Takas Crernika HepeIKo MPUBOAMUT K
JIOCAIHBIM OIIMOKAM B CaMBIX JIETKUX BOIMPOCaX.

3. Eciiu Bb1 He 3HaeTe 0TBEeTa Ha BOMPOC WM HE YBEPEHBI B IPABUIHLHOCTH,
CJIETyeT MPOMYCTUTh €T0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.


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

4. Tlcuxonoru TakXke COBETYIOT JyMaThb TOJBKO O TeKyuieMm 3ananuu. Kak
NpaBUjIoO, 3aJaHds B TECTax HE CBSA3aHBI JPYr C JPYroM HENOCPEACTBEHHO,
MIOTOMY HEOOXOJUMO KOHIICHTPHPOBATHCS Ha JaHHOM BOIPOCE M HAXOIHUTH
pelieHus, MOAXOAAIINe HMEHHO K HeMmy. Kpome Toro, BBINOJHEHHE 3TOM
PEKOMEH/IAllMU JacT ellle OAWH TCHXOJIOTUYECKUN 3(P(EKT — mo3BOIUT 3a0bITH O
HEyJa4ye B OTBETE HA MPEIbIAYIINNA BOMPOC, €CIM TaKOBasi UMeNia MECTO.

5. MHorue 3amaHusi MOXKHO OBICTpEE peIIuTh, €CIM HE HCKaTh Ccpasy
NPaBWJIbHBIN BapHaHT OTBETA, a MOCJIEIOBATEIBHO UCKIIOYATh T€, KOTOPHIE SBHO
HE MOIXOAAT. MeToJI WCKIIOYEHHS TIO3BOJISIET B MTOTe CKOHIECHTPHUPOBATH
BHUMAaHHE Ha OJIHOM-JBYX BEPOSITHBIX BapHaHTaX.

6. Ilpouecc yraapiBaHus TPABWIIBHBIX OTBETOB KENATENbHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpeBaTO T€M, YTO CTYACHT 3a0yAeT O TJIaBHOM: YMEHUU
UCIIONIb30BaTh MMEIOIIUECS] HAKOIUICHHBIE B Y4€OHOM TpoIlecce 3HaHUs, U OyneT
HAJCIThCsl Ha ynady. Eciu yBepeHHOCTH B TPABHIBHOCTH OTBETa HET, HO
WHTYUTUBHO TOSBISETCS MPEANOYTEHHE, TO MCUXOJOTH PEKOMEHAYIOT JOBEPSThH
UHTYULUU, KOTOpas CUYUTAETCS IMpPOSBICHUEM TIIyOMHHBIX 3HAHUH M OIBITA,
HaXOJSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeToauyeckue yKasaHus 10 HAMCAHUIO pedepara
Boimonnenne  pedepara  aBisercss  oAHOW U3 GOpPM  KOHTPOJIS

CaMOCTOATENBbHON pabOThI CTYIEHTOB C JTUTEPATYPHBIMH (YU€OHBIMU U HAYYHBIMHU )
VCTOYHHUKAMU B BBICIIEM YUYEOHOM 3aBEJICHUU.

B Hauane cemecTpa mpemnojaBareiib BbIAAET OTACIBbHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B LeiaoM wiM mo paszzgenam pazpadaTbiBaeTCsl OTAEIbHBIM
CTYAEHTOM U 0(hOpMJISIETCSI B YCTAHOBJIEHHOM IOPSIZIKE.

Texnuueckoe opopmienue pedepara

CrtpykTypa pedepara:

TUTYIBHBIN JTUCT
TuTyneHbIN TUCT 0GOPMIIIETCS CIEAYIOMNUM 00pa3oM: CM. TUIIOBOH MpUMep.

Coneprxanue pedepara

l. BBenenue

II.  OcHoBHas yacTh (JIUTepaTypHBIil 0030p)
I1l.  3akmroueHue (BbIBOJIbI)

IV. Coucok nurepaTypsl

1. [locne TUTYABHOTO JUCTA HA OTIAEIBHOM CTpAaHMIE CIEIYET
orjamjieHue (IJIaH, coJepKaHUe), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3JeJioB
(myHKTOB TUIaHa) pedepara U HOMEpa CTPaAHUIl, YKa3bIBAIOIIUME HAYAJO ATHUX
paszenoB B TeKCTe pedepara.



2.ITocne ormnaBneHusi CleAyeT BBEJACHUE C YKa3aHUEM Ha3BaHMUI pas/ielioB.
OO0BeM BBeZieHUs COCTaBSIET 1,5-2 CTpaHUITBI.

Bo BBeneHun kpaTko 0OOCHOBBIBAETCS aKTYaJIbHOCTh M 1LI€TIE€CO00Pa3HOCTh
BBIOpPAHHON TEMaTHUKHU.

3. OcHoBHasl yacTh pedepaTa MOKET UMETh OJHY WJIM HECKOJBKO IJIaB,
cocrosamux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3lelioB) M MPEIIoiaraet
OCMBICJIEHHO€ M JIOTUYHOE W3JI0KEHHWE TJaBHBIX TMOJOXKEHUM U  ujeH,
cCoJlepKalllUXCsl B M3YYEHHON auTeparype. B TekcTe 00s3aTenbHbl CCBUIKM Ha
NEPBOUCTOYHUKH. B TOM ciydae, €ciiy UUTUPYETCS WM UCIOJIb3YETCS Ubs-TM0O
HEOpJMHApHAsl MBbICIb, HJAEs, BbBIBOJA, NPUBOJUTCA KaKOM-TMOO LHPPOBOH
MaTepuai, Tabauibsl — 00s3aTENIbHO CIENyeT CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BbI B3SUIM JIaHHBIN MaTepHall.

[enpb nurepatrypHOro o030pa: OCMBICIUTh, U OOOOIIUTH YUECOHBIN U HAYYHBIN
MaTepuaJl IO COBPEMEHHOMY COCTOSHHUIO JaHHOTO BOIIPOCA U IPEIOKUTH
NEPCIIEKTUBHBIE YT PEIICHUS IPOOIIEM.

4. 3aK/II0YE€HNE COJIEPKUT TJIaBHBIE BBIBOJABI, M HWTOTH U3 TEKCTa
OCHOBHOM 4YaCTH, B HEM OTMEYAETCs, KaK BBINOJHEHBI 3a/1a4, U JOCTUTHYTHI JIU
1enu, copMyJIMPOBaHHbBIE BO BBEICHUHU.

5. [TpunoxeHne MOXKeT BKI0YaTh rpaduKu, TaOJINIbI, PACUETHI.

6. bubnuorpadus (CmMCoK TUTEPaTypPHI).

3/1ech yKa3bIBAETCS PEAJbHO HCHOJIB30BAHHAS JUIsl HamucaHus pedepata
auTepatypa, o(opMiieHHas 1O TpaBwiaM OHOIMOrpadUyYECcKOro OMUCAHUS B
COOTBETCTBUHM ¢ TpeOboBaHUsAMU ['occTangapra.

Jransl padorel HaJX pedepaTom

Paboty Han pedeparoM MOKHO yCIIOBHO NOJIPA3IEIUTh Ha TPU dTana:
1.IToAroTOBUTENBHBIN 3TaM, BKIIOYAIOUIUN U3yUCHHE MPeIMeTa UCCIEI0BAHNUS;
2.M3noxenue pe3yabTaToB U3YyUEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOe coobiieHue o Teme pedepara.

Paborta Haj BbeInoiaHEHHEM pedepaTUBHOIO 33JaHUS MOXET IMPOBOAUTHCS B
yuTalbHbIX 3anax OuOmuorekn KyOI'AY, B gomamHux yCIOBUSIX B 4Yachl,
OTBE/ICHHBIE ISl CAMOCTOSITEILHOM padOThl, a TaKXKe B NEPHOJ MHAUBUAYAJIbHON
paboThl CTYJIEHTOB IMOJ KOHTpoOJeM mpenoaaBatens Ha kadeape xumuu. [lo
OKOHYaHUM WHIUBUIYAIbHOW MPOpPAaOOTKM BCEro 3aJaHusi CTYAEHThI T'PYIIIbI
oQopMIISIOT U ciaroT 0OPMIIEHHBIN pedepar A NPOBEPKHU MPENoaBaATEN0 HE
MO3XKE, UEM 3a JIBE HEJIEH /10 €r0 3alUTHI.

CryneHTy pEKOMEHAYeTCSl  BOCIOJIb30BaThCcs  Marepuanamu  (oHAa
oubnunorexku Kyol'AY cornacHo HuXe NPUBEICHHOMY ILJIaHY.

PexomeHnayemblil IVIaH JIMTEPATYPHOIO NMOUCKA
— oOmas wHbopManus O MmpodiieMe C MOMOIIbI YYECOHUKOB, SHIMKIOTCINM,
CIIPaBOYHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JTUTEPATypbl), HAYUHBIX
KYypHaJIOB (MPUBOMSITCS B CIIUCKE HCTOYHUKOB);
— HCIOJb30BaHUE HANJCHHBIX CCHUJIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPbI
JUTSL TalTbHEUIIEro 03HAKOMIIEHUS ¢ TPOOJIEMON;
— 03HAKOMJIEHUE C OPUTMHAJIBLHBIMU pa0OTaMH.



. Tunosoii mpumep
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Kadenpa xumun

Tema pedepara
KOPPO3MI BETOHOB U 3AIIUTA OT HEE

Pedepar noarorosiexn

NBanoBeiM Cepreem BacuiibeBuuem
crynentom rpynmsl CT-2001
APXUTEKTYPHO-CTPOUTEIILHOTO
dakynpTeTa

PykoBoguTens pabOThI
JOLIEHT Kadeapbl XUMUU
[lectynoBa CBersiana AHaTOJIbEBHA
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B nmpomecce moucka KHUI, CTaTel  HEOOXOAMMO  IOJIb30BATHCA
OMOMMOTEUHBIMU KAaTaJlOTaMH, PACIOJIOKEHHBIMH B KOPITYCE 300JIOTHYECKOTO
dakynabTeTa, JUO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEW CETH
Internet, npoiias peructpaluio, ¥ NOJyYUB PEKBU3UTHI PEKUMOB JOCTYIIA.

B 3aBucuMOCTH OT cTenenu npopaboTKU TeMbl U 0opmileHus pedepara
CTYJIEHTY MPEAOCTABISAECTCA IPABO BBICTYIIUTH C COOOIIEHUEM MO Teme pedepaTa
Ha 3acenanuu kpyxxka CHO kadenpsl xumun B ¢hopMate €XerogHo MPpOBOAUMBIX
koH(pepennuii  (dakyabTeTCKOH WM MexdakynpreTckoii). Ha coobmenne mo
TeMe pedepara ¢ HUCHOIB30BAHUEM MYJIBTUMEIUNHBIX CPEICTB OTOOpaKeHUs
uHGOpMaIIUU OTBOAUTCA 5-6 MUHYT.

Jlydmne u3 paboT (OPEANOYTUTENLHO AKCIEPUMEHTAIIbHBIE) MOTYT OBITh
MPEICTaBJICHBI AJIS1 yYacCTHsl B YHUBEPCUTETCKOM CMOTPE CTYACHYECKUX padoT.

VYuuthiBas conuepkaTelbHbI XapakTep pedepaTUBHOM pabOThl U KaYECTBO
€ro 3alluThl, IPENoIaBaTeIb MOKET IPUHATH pelleHrne o AupdepeHIupoBaHHOM
3a4eTe 4acTH MaTepuasa, BBIHOCUMOI'O Ha DK3aMEH.

MeToanyeckue yKa3aHusi M0 HANMUCAHUIO TOKJIA/IA

B Xonme moAroToBKM JOKJIama y CTYACHTa BBIPAOATBIBAIOTCS HAaBBIKU
CaMOCTOATENILHOTO  TBOPYECKOTO  MBIIUICHHUS, YMEHUE aHaM3UpOBaTh W
CUCTEMATU3UPOBATh MHOTOYHCIICHHYIO MH(OpMAIUIO, MOCTABISIEMYI0 YUYECOHBIMU
W HayYHBIMH W3JAHUSMH, TEPUOANKOHN, CPEICTBAMH MacCOBOW WHMOpmaIuu.
Kpome Toro, ombIT myOJUYIHBIX BRICTYIUICHHHA TTO3BOJISIET CTYICHTY C(HOPMHPOBATH
P KOMMYHUKATUBHBIX KauyeCTB, TAKMX KaK YMEHHE YETKO M JIOCTYITHO HM3J1araTh
CBOM MBICJTH, JIeJIaTh BBIBOJBI, HAJIMYUE SIPKOW W O0Opa3HOW pedn W Ipyrux, 0e3
KOTOPBIX HEBO3MOXXHO AKTHBHOE M YCIICITHOE MPOJABWKCHHE TIO0 KapbepHOM
JIECTHHIIE MOJIOJIOTO CTICIIHAITUCTA.

[ToaroToBka nokianga TpedyeT yriyOJIEeHHOTO U3yUYEeHHs COOOIIAeMOM TEMBI,
oOpalieHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0M MPEIOoiaraeT MPOXOKICHUE CIETYIONIUX ITAIOB:

1. Bwibop membt Ooknada. B Xone TNpakTHUECKUX 3aHITHA BBIOOP
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENojaBaTeIeM BOIPOCOB,
UMEIOINXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYZCHTA.

2. [Tlocmanoska wyemu Ookiaoa. DOpMynHpOBaHHE TIETH  PabOTHI
HEOOXOMMO JJIS OTIPEICIICHHS HAaIIPaBJICHHS TIOMCKa HEOOXOIMMOW JTUTEPATYPHI U
pa3paboTKN CTPYKTyphl jgokmana. CTporo TOBOps, I€db — 3TO MBICICHHOE
MIPEIBOCXUIIICHUE JKEJIaeMOro pe3yibTaTa JAesTeNbHOCTH. [loaToMy mocTaHOBKa
IeJIM JTOJDKHA MaKCHMaJIbHO COBIIAJaTh ¢ Ha3BaHHEM TEMBI JIOKIaaa. B ycTHOM
BBICTYIUIGHUU COOOIIEHNE e 00s3aTeNbHO JIOJDKHO HAaYMHATHCSA CO CioB: «B
CBOEM JIOKJIAJIE 51 XOUy pacckasarh 0...», «Llenpro Moeit paboThl ObLIO. .. ».

3. Iloobop neobxooumoti numepamyper no meme. Pabora c autepaTypou
COCTOMT W3 CHCTEMHOTO TM0A0Opa KHUT ¥ TMOCIEAYIONIEro H3ydeHus,

COZCPIKAMMUXCA B HUX MATCPUAJIOB, B PE3YJILTATC YCTO KOPPCKTHUPYCTCA HA3BAHUC



TeMbl W (GopMynupoBka Ieneid paboTel. JKemaTenpHO HCHONB30BaTh NS
MOATOTOBKHU JIOKJIaJla HE MEHEE TPEX HANMEHOBAHWI HMCTOYHUKOB, YTO IOJIKHO
MPOJIEMOHCTPUPOBATh YMEHHUE CTYJEHTAa CONOCTAaBIATh M AHAJIM3UPOBATH
auteparypy. Joknan BBINOJHSAETCS TOJBKO MO HAy4YHBIM (HE 1o ydeOHukam!)
UCCJIEIOBAHUSIM, MOHOTpa(HsIM U HAYYHBIM CTAThSIM.

4.  Onpeoenenue cmpykmypvl O00K1a0d. ITOT TMYHKT 3aBEpIIacT
MOJIFOTOBUTENIbHYIO PabOTy NIl HAlTMCaHMs TEKCTa JOKJIaaa U JOJKEH COJEpKaTh
BCE, YTO MOXKHO NpeaBuieTb. CTpyKTypa NmpeacTaBisieT cOOON KpaTKUil TE3UCHBIN
KOHCIIEKT TOT0, YTO BBIHOCUTCS B cooOuieHue. O0s13aTeTbHBIMU KOMIIOHEHTAMU
SBJISIIOTCSI COOCTBEHHBIE BBIBOIbI M CITUCOK MCIIOJIb30BAHHOM JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOX0AMMO TTOMHUTb,
YTO BpeMsd JoKjiana orpaHudeHo. Iloatomy cieayer oTOHMparh TOJBKO HamOoliee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO WM npumepbl. I[lpu 3ToM HEoOXoaumo
n30€eXKaTh «Pa30pPBAHHOCTU» TEKCTA, OJHO JOJDKHO IJIABHO BBITEKATh M3 APYTOro,
COOTBETCTBOBATH JIOTUYECKON JIMHUU JJOKJIaJa. DTO OCOOEHHO Ba)KHO MPH padboTe C
HECKOJIBKUMH HCTOYHUKAMH.

Jlokiiag HEe JAOKEeH OBITh IeperpykeH TOUHbIMH Idpamu. Cremgyer
BBISICHUTh 3HAYEHUE BCEX HOBBIX MOHATHI, BCTPEYAIONIMXCS B JTOKIAAE, U YMETh
uxX OOBACHUTH. B KOHIlE JA0K/Iaa HEOOXOAUMO YETKO C(HOPMYIUPOBATH BHIBOJBI,
KOTOpPbIE COOTBETCTBYIOT MOCTABJICHHBIM 3aJadyaM M OOO0OIAIOT W3JI0KEHHBIN
MaTepHall.

[To Bpemenu o0beM gokinana coctanisieT 7-10 MuHyT.

11 Ilepeyenb MHGOPMAUMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX
IPU OCYLIECTBJICHHH 00pa30BaTeJIbHOIO Mpoluecca no JUCUMILIMHE,
BKJIIOYasl nepe4YeHb MPOrpaMMHOI0 o0ecnevyeHust U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

NH(popmalilnoOHHbIE TEXHOJOTUH, HCIOJIb3yeMble IPU  OCYIIECTBICHUU
o0pa3oBaTeNpHOrO  Mpolecca MO  JUCHUIUIMHE  TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJICHCTBHE MEXAYy YYaCTHUKaMH 00pa30BaTENIbHOTO MpOIiecca, B TOM YHUCIIe
CUHXPOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJCHCTBUE TMOCPEICTBOM CETH
"Untepner"; QukcupoBath x0a 00pa30oBaTENbHOrO IpoOIEcca, pe3yJbTaToB
MPOMEKYTOUYHOM aTTecTallMi MO JAWCHMIUIMHE U  pPe3yJIbTaTOB OCBOCHHS
0o0pa30BaTeNbHON MpPOTrpaMMBbl; OPraHU30BaTh MPOIECC OO0pa3oBaHUs MyTEM
BU3yallM3allMl  M3ydyaeMod  HMH(OpMauMu  TOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTalui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pe3yJbTaThl OOy4Y€HHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.



Ilepeuens muuen3nonHoro 110

Ne | HammeHoBaHMe Kparkoe onucanue
1 | Microsoft Windows OmnepalmoHHas CUCTeMa
2 | Microsoft Office [TakeT O(UCHBIX MPUITIOKECHUH

(BxmrouactWord, Excel,
PowerPoint)

3 | Microsoft Visio CxeMsbl B arpaMMebl

4 | Autodesk Autocad CAIIP

5 | CucteMa TeCTUPOBaHHS TectupoBanue
INDIGO

[lepeuens npodeccnoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPAaBOYHBIX CUCTEM

Ne | HamumeHoBaHue TemaTnka JJIEKTPOHHBIN ajpec

1 | Hayunas YHuBepcabHas https://elibrary.ru/
IICKTPOHHASI
ounbnmoTeka
eLibrary

2 |DWG.ru YHuBepcampHas http://dwg.ru

3 | Koncynwerantllmroc | [IpaBoBast https://www.consultant.ru/

Hoctyn k cetu UHTEpHET, TOCTYI B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCHUTETA.

ABTOpPCKHE IPOrPAMMHbIE POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIXx  No
2009620007 peructpanpi MynbTUMEIUHHBIC JCKIMH 10 XuUMHH: «OO0mme
CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TIpolecchl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6monckas E.K.

2. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIE JEKIIUN 110 XUMUM: «XHUMUsL. OCHOBHBIC MTOHSITHUS
U 3aKkoHbI», aBTOpHI Kaiiroponosa E.A., lNaiinykoBa H.I'., fl6nonckas E.K.

3. CBHUAETENBCTBO O TOCYAAPCTBEHHOW perucTpauuud 60a3 naHHbIX No
2008620372 MynpTUMEIUUHBIE JICKIUU 1O XUMHH: «TOMIMBHO-CMa304YHBIE
Matepuaib», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAECTEIBCTBO O TOCYIJApPCTBEHHOM peructpauun 0a3  JaHHBIX
2008620370 MynbTUMeaUNHBIE JIEKIMU 1O XuMmMuu: «Boma u e€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 gaHHBIX Ne
2009620262 MynbTUMEIHUIHBIE JIEKIUUA MO XUMHUU: «XHUMHUYECKas KUHETHKA U
TepMOIUHAMHUKaY, aBTophl Kaiiroponosa E.A., lNaiinykosa H.I'., SI6nonckas E.K.

6. CBuUAETEILCTBO O TOCYAAPCTBEHHOU peructparuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecHs B TOMOT€HHBIX CHUCTEMax», aBTophl: [aiinykoBa H.I.
S6nonckas E.K., Cunopoga.


https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

7. CBUIETENBCTBO O TOCYIApCTBEHHOM perucTpanuu 6a3pl naHHBIX PO Ne

2010620525

«OKHUCIINTENIbHO-BOCCTAHOBUTEIbHEIC paBHOBECHUA B XHMMHYCCKHX

peakuusix», aBTopsl: ['alinykoBa H.I'. SI6nonckas E.K., Cunoposa U.N.

12 MarepuajJibHO-TeXHHYeCKOe olecrnedyeHne AJs1 O0y4uyeHMs
AUCHMILIIMHE

1mo

HnaHpreMHe IMOMCIICHUA IJIs1 ITPOBCACHH A BCCX BUJIOB y‘-I@6HOI>i ACATCIIBHOCTHU

HanmenoBanme
Y4eOHBIX IPEIMETOB,
KYpPCOB, OUCIUILUINH
(Monyneit),
MIPaKTUKU, HHBIX
BUJI0B Y4eOHOI

HanmeHoBaHMe TOMEIEHUH U1 IPOBEICHUS BCEX BUIOB
y4eOHOH e TeTFHOCTH, IPEAYCMOTPEHHOH YIeOHBIM
IUIAHOM, B TOM YHCJIC IOMELICHHS JUIsl CAMOCTOSTENbHOM
paboTEL, ¢ yKa3aHUEM IIepeYHs: OCHOBHOTO 000pYAOBaHMU,

Anpec (MECTOIOI0XKEHUE)
HOMEIEHUN IS
MIPOBEJCHUS BCEX BHIOB
y4eOHOIl NesITeTbHOCTH,
[IPELYCMOTPEHHON
y4eOHBIM TUTaHOM (B
cllydae pean3alin
00pa3oBaTeNbHON

JIeATEILHOCTH, . .
yueOHO-HATJISIHBIX TOCOOUH U HCIIOIb3YEMOTO MPOTpaMMBbI B CETEBOI
MIPEAYCMOTPEHHBIX
MPOrPaMMHOT0 00eceYeHUs! (bopmMe TOTIOTHUTETBHO
y4COHBIM [IAHOM
v yKa3bIBaeTCs
obpazoBaTenbHOI
HaMMEHOBaHHUE
MpOrpaMMBbl N
OpTaHU3aIH, C KOTOPOit
3aKITIOYEH JIOTOBOD)
ITomemenne Nel32 300, mocagouHBIX MeCT — 12; TI01aab
— 64,6xB.M.; YueOHas crieuanTu3npoBaHHas JIaA00paTOpus
o0meit xumun (Kadeapsl XUMUH) .
nmabopaTopHOE 000pyIOBaHHE
(Mukpockon — 1 mt.;
mka¢ naboparopuslii — 1 wr.;
neHTpudyra — 3 mr.;);
crieranu3upoBaHHas meOenb(ydaeOHas J0cKa, yueOHas
MeOenb).
TTomemenue Ne412 300, nocanouHsix MecT — 144; momaib
— 131,7xB.M.; yueOHast ayAUTOPHS U IPOBEACHUS YICOHBIX
3aHATUH.
CIUTUT-CUCTEMa — 2 IIT.;
CIeHANTN3UPOBaHHAs MeOenb(yueOHas TocKa, yueOHas
MeOeb).
TEXHUYECKUE CPe/ICTBA 00ydeHus], HaOOPEHI N
P y » Habop 350044, KpacHoxapckwit
JIEMOHCTPAIIMIOHHOTO 000PYIOBaHUS U YUeOHO-HATJISTHBIX o
Xumus kpa#, r. Kpacuogap, yi.

nocoOuit (HOyTOyK, IPOEKTOP, IKPaH);
nporpammuoe obecreuenue: Windows, Office.

ITomemenne Nel29 300, mocagodHbIx MecT — 12; mromnaasb
— 41,6xB.M.; yueOHast ayAUTOPHS JUIS IPOBEACHUS yIEOHBIX
3aHATUH.
nabopaTopHoe 000pyI0BaHHE
(obopynoBanue nadoparopHoe — 1 mrT.;

BEChl — 2 MIT.;
0aHs BoIsTHAS — 3 IIT.;

Oyp — 5 mit.;

KaJOpUMeTp — 2 IIT.);

TEXHUYECKUE CPEACTBA O0yUICHUsI
(Bumeo/doto kamepa — 1 mmit.);
CrieranTu3upoBaHHas MeOenb(ydaeOHas Jocka, yueOHas
MeO0eb).

ITomemenue Nel143 300, mwiommans — 15,5kB.M.; momerieHne

uM. Kanunauna, 13




JUISL XpaHEeHUS U MPOPHUIAKTHIECKOT0 00CTy )KUBaHUS
y4e0HOTO 000PYIOBAHMS.
CIUINT-CHCTEMA — | IIT.;

nmabopaTopHOE 000pyIOBaHHE
(m3MenpunTenh — 1 mIT.;
O0yp — 1 mr.;);
TEXHHYECKHE CPECTBA O0yUCHNUS
(Buneo/dpoto kamepa — 1 mir.).

ITomemenne Ne229 300, mocagouHbIX MECT — 25; IIOIIAIb
— 41,1kB.M.; IOMEIIICHHE IS CAMOCTOSITEIIBHOM PaboThI
00yJaroIIUXCS.

TEXHUYECKUE CPEACTBA 00yUEHUs
(mpoextop — 1 mT.;
aKycTH4eckas cucremMa — | mr.);

Joctyn k cetn «MHTepHET»;

JIOCTYTI B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO
Cpely YHUBEPCUTETA;
CHenHaT3upoBaHHas MeOelb(yueOHas MeOens).
IMporpammuoe obecneuenue: Windows, Office,
CIeHATN3UPOBAHHOE JIMIIEH3HOHHOE ¥ CBOOOIHO
pacnpocTpaHseMoe porpaMMHoe obecIieueHue,
MIPeYyCMOTPEHHOE B paboueil mporpamme




