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

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

3agauM QIMCUMILINHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUI

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

00 OCHOBHBIX 3aKOHAaX XHMHH M UX IIPAKTUYECKOM HCIOJIb30BaHUH;

O CTPOCHMM M CBOMCTBAX XUMHUYECKMX BEIIECTB U UX MPAKTHUYECKOM
MPUMEHCHUH;

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

— npuodpereHue 3HAHUM

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

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

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

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

— npuodpeTeHne yMeHU I

BBISIBJICHUS M KiIaccu(PUKanuu (PU3NYECKHMX M XHUMHYECKUX IPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodhecCUOHATBHOM IeATETLHOCTH;

OTpPEJICICHUST  XapaKTEPUCTUK  XUMHUYECKOTO  mporiecca  (SBIEHUs),
XapaKTepHOro /s OOBEKTOB MNPO(PECCHOHATBHOM JEeATENIbHOCTH, HA OCHOBE
HKCHEPUMEHTAIbHBIX UCCIIEA0BAHUN;

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

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



2 IlepeyeHb IUIAHUPYEMbIX Pe3yJabTATOB OOY4YeHHUSI MO

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

B pe3yiabrare ocBOeHMS AUCHUILIMHBI (OpMHPYIOTCS CJeayHolIHe
KOMIIeTEeHINHU:

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

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«XUMHA» ABISIETCS OUCHUINIIMHON oOsa3arensHor vactu  OIIOII BO
noaAroToBkd  oOydarormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaIpaBJICHHOCTH «IIpoekTupoBaHue 3MaHUN.

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

O0beMm, yacoB

Bunasr yue6HOM paboThI
OuHas 3aouyHasa

KonTakTHasi padora
B TOM YHCIJIC:
— ayJUTOpHAs 110 BUAAM

. 49
y4€OHBIX 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).

S

Kypce, B 1

ceMectpe (ouHas

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

Tema.
OCHOBHBIE BOITPOCHI

Dopmupyembie
KOMIIeTEHIIM U

Cemectp

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

U TPYAOEMKOCTH (B yacax)

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

Camocros
TeJIbHAA
pabora

Jlexuun

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

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

OIIK- 1

JHepreTuKa XHMHUYECKHX
npouecccoB. XUMHYECKasi KHHEeTH-
Ka M Karaau3d. XuMHYecKoe
paBHOBecHE. Tepmoxnmuueckue
3aKOoHbl. HampaBieHHOCTh XUMHU4YEC-
KUX IIPOLECCOB. Xumuueckas
KMHETUKAa M KaTaluu3. XUMHUYECKOe
paBHOBecue. (CMmellleHue paBHOBe-
cus. [Tpunnun Jle-Illatense

OIIK-1

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

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

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh (B 4acax)

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Jlexuun

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

PactBopbl. Boga, BoaHbIe pacTBOpPbI
Bopa, xak pacrBoputens. Boma u eé
CBOICTBA. CriocoOst BBIPaXKEHMUS
COCTaBa PacTBOPOB.

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

OIIK- 1

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

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

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

OIIK- 1

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

XUMHS BSKYIIHMX CTPOUTEIBHBIX
MaTepHuaJioB

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

CHUCTEMBI -

Teopus
BSDKYILIUX

OIIK-1

OKHCAUTETbHO-BOCCTAHOBHUTE/Ib-

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh (B 4acax)

Jlexuun

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Hble peakuuu (OBP).

OBP B nouBax, NpUpOAHBIX BOJIAX U
BOJOEMAX, TEXHHUKE u
AJIEKTPOXUMHUYECKHUX npoleccax.
Meroasl COCTaBIICHHsI YpaBHEHUU
OBP. Baxwueiime 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.

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

Koppo3ust meTasios.

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

OIIK-1

Hroro

Hroro
JIEKIIUOHH
bIX

4acoB
16

Hroro
naboparop
HBIC
3aHATUSA

30

Hroro
CaMOCTOS
TEIb-
HOM
paboThI

59




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

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMITETEHIIUH

Cemectp

Ounas
dhopma
oOy4eHwus,
Jac.

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

OcHogHble noHAMUA XUMUU

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

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

OIIK-1

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

Ogopmnenue npomoKod 8bINOIHEHUS
nabopamopuoii  pabomvl ¢ 8bIBOOAMU  NO
NPOOENaHHbIM ~ ONbIMAM  NOO0  PYKOBOOCMEOM
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.
JIaGoparopHast pabora: CKOpPOCTh XHMHUYECKHUX
peakuuii M €€ 3aBUCHUMOCTh OT KOHILEHTpALUH,
TEMIIEPATYPHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

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

Pewenue 3a0au no kunemuxe.

OIIK -1




Cmpoenue amoma

CtpoeHue © XapakTEpUCTUKA CBOWCTB aTOMOB
AJIEMEHTOB B COOTBETCTBHH C UX 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 BHUJA CBSI3W Ha CBOICTBa
BEILIECTB, BH/IbI MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — Mmonekyia.  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 evinoaHenHoU pabome.

OIIK -1

Konumponvnasn paboma Ne 1 (memor 1-7)

OIIK -1

Pacmeopul

1.CriocoObI BbIpaXeHUsI KOHLIEHTPALIMH PACTBOPOB.
PacueTHbI IpaKTUKYM.

2.JlaGopatopHas pabota: [TpuroroBnenue
pacTBOpPOB.

Camocmosmenvruoe  ogopmnenue  npomoxona
1abopamopHou pabomol

Pacmeopul snekmponumos

JlaGopaTtopHnast pabota: MloHHBIE peakiiuu.
Oenadenue mexHuKol CcOCmagnenus yYpagHeHuUll
ouccoyuayuy pasiuyHbIX 1eKmpoIumos U UOHHO-
MONEKYNIAPHBIX YPAGHEHUL PeaKyull.

Odgopmnenue npOMmMoKod BbINOIHEHUS]
nabopamopHou 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 npomoxoid 8bINOTHEHUS.
1abopamophoil pabomol

3awuma omuema no 8vinoIHeHHoU pabome.

OIIK -1,

14

OKucnumenbHo-60cCManosumMenbHbvle PeaKyuu
JIaGoparopHbie paboThl: OKHUCIUTENBHO-BOCCTA-
HOBHTEJBHBIE PEAKIINU C YYACTHEM CIIOKHBIX Be-
mecTB.OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE
PEaKIHH C Y9aCTHEM MPOCTHIX BEIIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopHou pabomol
Ocnogvl Inekmpoxumuu
DJIEKTPOAHBII  MOTeHUMAJ, TrajJbBaHHYeCKHe
3J1eMEeHTBI
JlaGopatopnass ~ paborta:  UM3ydyeHue  paboOTHI
raJbBaHMYECKOTO dJeMeHTa Tuna Janusms-Skoon.
SBnenue nongpuzanuu. Nsmepenue J3/1C.
W3yuenne paboOThI TalbBaHWYECKOTO dJIEMEHTa
BosbTa M KOHIEHTPAllMOHHOTO TalbBAHUYECKOTO
anemenTa. Pacuer 3/1C.
Oghopmnenue npomokona 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.

Konumponvnasn 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. [TectynoBa C. A. PacTBopbI U Apyrue qucriepcHbie cucteMbl: yued. mocooue /C.
A. Ilecrynosa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacunonap, 2013. —479 c.
https://edu.kubsau.ru/file.ohp/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

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

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

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

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

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

4.Anexcannpona O. A. UnauBuyaabHbIe 33IaHUS 111 CAMOCTOSITEILHON paboOThI
CTYJICHTOB IO XUMHUU: ¥Yuel.-MeTO/I. pa3pald. 1Jisi MOATOTOBKU OaKajaBpOB
WH)XEHEPHBIX, arPOHOM. ¥ OMOJIOT. Criel[uaIbHOCTEN arpap. By30B / O. A.

AnexkcannpoBa np.— Kpacaomap : KyoI'AY, 2016. — 88 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja _samostojatelnoi rabo
ty studentov po khimii. Aleksandrova EH.A. Timofeeva |.JU.pdf

5. Kaitroponosa E. A.Ilonyuenue, GpU3MKO-XMMHUYECKHE CBOMCTBA U PUMEHEHHE
noyimMepoB : yuebd. mocoodue / E. A. Kaiiroponosa, 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/POLIMERY.pdf

6.2 Vueonas  aumepamypa  u  memoouueckue — yKazauus (011
CamocmosimesibHol pabomol)

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

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

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

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

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

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

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

4. AnekcanapoBa J. A.XuMus METaIJIOB : y4e0. mocobue / J. A.
AnekcangpoBa,O. A. JlemuaeHko. — 2-¢ u31., ucnpas. 1 gon. — KpacHonap :
Ky6l'AY, 2015. - 300 c.

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

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

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

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

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

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

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



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

/ MOH/ OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHN MPOMEKYTOYHOI

arTrecrammu

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

KOMIICTCHIINN .

OIIK-1. CriocobHOCTHIO pemiaTh 3aaud NpopecCUuOHAIBHON JeATEIbHOCTH
Ha OCHOBE HCIIOJIb30BAHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
U TEXHUUYECKHUX HayK, a TAK’Ke MaTeMaTUYeCKOro arapara.

VYkazaHHble KOMIETEHIMU (HOPMHUPYIOTCS TMOSTAlHO B COOTBETCTBUHU C
yueOHbIM 1maHoM (mpuniokernre B x OIIOII BO) u maTpuieit koMreTeHuun
(ITpunoxxenne A x OIIOII).

7.2 Onucanue nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha

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

YpOoBEHb OCBOECHHUS OueHou
[Tnmanupyemble pe3yIbTaThl HeynosnerBopu | YaoBierBopu Xopoto Ormio HOE
OCBOCHUSI KOMITCTEHIINN TENBHO TEIBHO . . CPEeACTBO
N . (cpenHmit) (BBICOKHIA)
(MHHUMAITEHBIN) | (TIOPOTOBEIIT)
OIIK-1. CnocofeH pewmarb 3aAa4d  NPO(PecCHOHAIBHON [esiTeIbHOCTH HA OCHOBEe HCIHOJb30BaHUSA
TeopeTH4eCKUX M MPAKTHYECKHX OCHOB eCTeCTBEHHBIX M TeXHHYECKHX HayK, a Tak:Ke MaTeMaTH4ecKOro
anmapara
OIIK-1.1 BreisiBnenue u He Biaajgeetr | Umeet Hmeer 3HaeT Ha | Joxmanm
Kiaccuukanys GU3NIECKUX U 3HAHUSAMH TIOBEPXHOCTH | JIOCTATOYHBIE | BBICOKOM no BKP,
XUMHYECKHX MPOLIECCOB, (dusnueckux U | bIe 3HAHMS | 3HAHUS YpOBHE BOIIPOCHI
NPOTEKAMLINX Ha 00BbEKTE XUMHUYECKHX ¢usnyeckux U | Gpuznueckux u | GU3MYECKUE | YICHOB
npodeccnoHambHOMI MPOIIECCOB, XUMHUYECKUX XUMHUYECKHUX u I'DK,
JIeSITeIIbHOCTH MPOTEKAFOLIHX HPOLIECCOB, MPOLIECCOB, xumuueckue | BKP
Ha 00BEKTE | NPOTEKAMOUIMX | MPOTEKAIOIINX | HPOLECCHI,
npodeccHoHanbh | HA ~ OOBEKTe | HAa  OOBEKTE | MPOTEKAaIom]
HOH npodeccrona | mpodeccuoHa | ue Ha
JIeSITeIIbHOCTH JILHOM JHHOU o0bekTe
JeATeIbHOCTH | JIESTENbHOCTH | mpodeccron
aJbHOU
JIeSITEIIEHOCT
"
OIIK-1.2 Onpenenenue He ymeeT | YMmeer Ha | YMmeeT Ha | Ymeer  Ha | Jlokmag
XapakTepuCTUK (pru3nuecKoro OIIpe/IeNATh HHU3KOM JIOCTATOYHOM | BBICOKOM no BKP,
npotecca (sSBJIeHHs), XapaKTepUCTUK | YpOBHE YpOBHE YpOBHE BOIIPOCHI
XapaKTepHOro JUisi 00bEKTOB u  (U3MYECKOTO | OINPEACNATh OTIpe/IeNIATh OMPEJIETsTh | YJICHOB
npodeccrnoHaNbHOMI npoiecca XapakTepucTu | xapakrepuctu | xapakrepuct | ['OK,
JIeATENBHOCTH, HA OCHOBE (sBIEHUS), KU KU UKH BKP
TEOPETHYECKOTO U XapaKTepHOTO ¢usnyeckoro | ¢usnyeckoro | pusHYECKOr
9KCIIEPUMEHTAILHOTO Uil OOBEKTOB | Iporecca npouecca 0 Tmporecca
UCCIeI0BaHUI npodeccronans | (SBICHUS), (stBeHMS), (sBNEeHUS),
HOM XapaKTEepHOTO | XapaKTEPHOIO | XapaKTepHOT
JIeSITeIIbHOCTH, JUIL OOBEKTOB | 11 OOBEKTOB | O JUIst
Ha OCHOBe | mpodeccrona | npogdeccuoHa | 0OBEKTOB
TEOPETUYECKOr0 | JIbHOU JIbHOM po¢eccCHoH




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl HeynosnerBopu | YnoBierBopu Xopotiio Otmraso HOE
OCBOCHUSI KOMIICTEHIINU TEIBHO TEJIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
u NESITeIbHOCTH, | OeSATEIBHOCTH, | albHOU
SKCIEPUMEHTA | Ha OCHOBE | Ha OCHOBE | JESTEIHHOCT
BHOTO TEOPETHYECKO | TEOPETHYECKO | WM, Ha OCHOBE
HCCIIeTOBaHUI Y] U | TO U | TEOpEeTHYECK
9KCIEPUMEHTA | SKCIIEPUMEHTa | OT0 u
JILHOTO JIBHOTO 9KCIIEPUMEH
HCCIIEIOBAaHUN | MCCIICAOBAHUI | TabHOTO
uccie0BaH
5051
OIIK-1.3 Onpenenenue He ymeeT | YMmeer Ha | YMeer Ha | YMeeT  Ha | 3amaHue
XapaKTEePUCTUK XUMUYECKOTO OTIpeIeNATh HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
npouecca (sSBIeHH), XapaKkTepUCTUK | YpOBHE YpOBHE YpPOBHE peneHsu
XapaKTepHOTO JJIs1 0OBEKTOB U XUMHYECKOTO | OIPEnessiTh OTIpeNIeNATh OmpeneniaTh | o Ha
npodecCHOHANBHOM mporuecca XapaKTepUCTH | xapakrtepucTu | xapakrepuct | BKP,
JIeSITeTTPHOCTH, Ha OCHOBE (sBIIEHU), KH KH HKH moptdon
SKCIEPUMEHTAIBHBIX XapaKTepHOTO XAMHYECKOTO | XUMHYECKOTO | XHMHYECKOT | HFO
HCCIICTOBaHUH UiE  00BEKTOB | mporiecca mporiecca 0 Tporecca
npodeccronans | (SBICHUS), (sBEHUA), (sBIEHUS),
HOM XapaKTEepHOTO | XapaKTEPHOro | XapaKTepHOT
JIeSITeIbHOCTH, JUIsL OOBEKTOB | I OOBEKTOB | O JUIs
Ha ocHOBe | mpodeccroHa | mpodeccroHa | OOBEKTOB
OKCIIEPUMEHTAJ | JIbHOM JBHOM npodeccron
BHBIX JICATENILHOCTH, | JESTENbHOCTH, | aJIbHOM
HCCIIeTOBaHUN Ha OCHOBE | Ha OCHOBE | JESITEIBHOCT
SKCIEpPUMEHTA | SKCIICPUMEHTa | W, HA OCHOBE
JIBHBIX JBHBIX AKCIICPUMCH
WCCIICAOBAHUNA | WCCIICHOBAHMHA | TAIBHBIX
HCCIICIOBaH
ui
OIIK-1.4 IIpencraBienue He ymeeT | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amaHue
6a30BbIX s MPO(HECCHOHATBHON | MPEACTaBIAThH HU3KOM JIOCTaTOYHOM BBICOKOM Ha BKP,
cdepbl prU3MIeCKHX MPOIECCOB | 0a30BbIE JUIS | YpOBHE YpOBHE YpOBHE peueH3u
SIBJICHUI B BUJIC npodeccHoHalb | NPEACTaBIATh | NMPEJCTAaBISATh | HPEICTABIAT | 5 Ha
MaTeMaTHIeCKOTO(1X) HOU chepsl | 6azoBeie s | 6asoBble st | b OazoBeie | BKP,
ypaBHeHHsI(i1) (usnueckue npodeccuona | mpodeccrona | s nopt¢o
IIPOLIECCHI U | npHOM cdepsl | NbHON cdepsl | mpodeccron | o
SBIICHUA B BUJAC | (hU3NIECKUE N EEONIE aITBHOM
MaTeMaTHYECKO | MPOLECCHl W | IPOLECCHl | | cepsl
ro(ux) SIBJICHUS B | SABJICHHSA B | (husmueckue
ypaBHeHHsI(1) BHIC BUIC MpOIeCCHl U
MaTeMaTHYECK | MaTeMAaTUYeCK | SBICHHUS B
oro(ux) oro(ux) BUJIE
ypaBHeHuA(i) | ypaBHeHMA(i) | MaTeMaTHue
cKoro(ux)
ypaBHeHHI(i
)
OIIK-1.5 Bei6op 6a30BBIX He Brageer | Ha  nuskom | Ha Ha Bricokom | 3amanue
(U3MYECKUX U XUMUYECKUX HaBBIKAMHU yYpOBHE JIOCTATOYHOM | YpOBHE Ha BKP,
3aKOHOB JIJISl pELIEHUs 3314 BBIOOpA BIIazieeT YpOBHE BJazeeT peneHsu
npodeccroHabHOM 6a30BBIX HaBBIKAMHU BJIazieeT HaBBIKAMU o Ha
JIeITeIIbHOCTH ¢usmueckux u | BeIOOpA HaBBIKAMHU BBIOOpa BKP,
XUMHUYECKUX 0a30BbIX BEIOOpA 0a30BBIX noptdo
3aKOHOB Juist | pusndeckux M | 6a30BBIX ¢usnyeckux | Mo
peuieHust 3ajad | XMMHYECKHX ¢u3uyeckux u | u
npodeccroHalb | 3aKOHOB  JUISl | XMMHYECKHX XUMHUUYECKHX
HOM peteHus 3aKOHOB  JUIS | 3aKOHOB JUIsi
JIESITETIHHOCTH 3aaq peteHust peteHus
mpodeccuona | 3amad 3amad
JIBHON npodeccrnoHa | mpoecCHoH




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemsle pe3yabTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOEHHS KOMIIETEHIINN TEIBHO TENBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
JESATENBHOCTH | JIBHON aNbHOU
JESATEIBHOCTU | JESTEIBHOCT
"
OIIK-1.6 Pemrenne nmxeHepusix | He ymeer | YMeer Ha | YMeeT Ha | YMmeer Ha | 3amaHme
3a7a4 C IIOMOIIBIO pemarthb HU3KOM IOCTAaTOYHOM BBICOKOM Ha BKP,
MaTEeMaTHYECKOTO ammapaTa WHKCHEPHBIE YpOBHE YpOBHE YpOBHE peneHsu
BEKTOPHOH aireOpsl, 3aauu ¢ | pemars pemaThb pemaTb s Ha
AQHAJTUTUYECKON T€OMEeTPUU U MOMOIIBIO HWH)XEHEpHBbIe | MH)XXEHepHble | uHxkeHepHel | BKP,
MaTeMaTHUECKOTO aHaIu3a MaTeMaTHYecKo | 3afayuu C | 3amaun c | e 3amaun c | moprdora
To amnmapara | IOMOIIbIO MOMOIIBIO MOMOIIBIO 1o
BEKTOPHOH MaTeMaTHUYeCK | MaTeMaTHYeCK | MaTeMaTuue
anreopsl, Oro ammapara | oro ammapara | CKOro
AHAIIUTUYECKOW | BEKTOPHOMU BEKTOPHOMH arnmapara
TEOMETpUH | | anreOpsl, anreOpel, BEKTOPHOM
MaTEeMaTHYECKO | aHAIUTHYECKO | aHAJIMTHYECKO | anreOpsl,
TO aHaJIN3a H TeoMeTpHuu | ¥ TEOMETPHH M | aHAIUTHUEC
u MaTeMaTH4ecK | KOH
MaTeMaTH4eCcK | Oro aHalu3a TeOMETPUH U
Oro aHaIu3a MaTeMaTHue
CKOTO
aHaIn3a
OIIK-1.7 Pemienne ypaBHEHHUH, He ymeer | YmMeer Ha | YMmeer Ha | YMeer  Ha | 3amaHue
OIHCHIBAIOIINX OCHOBHBIE pemaThb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
(usMyecKue Mporeccsl, ¢ YpaBHEHUS, yYpOBHE YpOBHE ypOBHE perneH3u
MPUMEHEHUEM METO/I0B OIMCHIBAIONINE | PEIIaTh pemath pemarts o Ha
TMHEHHOU anreOphl 1 OCHOBHBbIE YpaBHEHHS, YpaBHEHUSI, YpaBHEHHS], BKP,
MaTeMaTHYECKOTO aHAIN3a ¢usmueckne OIIMCBHIBAIOIIN | OTIMCHIBAIONIM | OIKCHIBAIONI | TMOPTQo
MPOLIECCHI, C|€ OCHOBHBIC | € OCHOBHBIC | HE 1o
MPUMEHEHAEM ¢dusmueckne ¢bm3nyeckne OCHOBHBIE
METOJIOB MIPOLECCHl, C | MPOLECCH, C | (hU3MUEcKne
JIMHEHHOU NIPUMEHEHUEM | IIPUMEHEHUEM | NPOLECCHI, C
anreopsl U | METO/I0B METOZIOB IIPUMEHEHUE
MaTeMaTUYeCKO | JIMHEHHOU JIMHEHOU M  METOJOB
TO aHaJIM3a anreOpsI u | anreGpsl U | JTUHEHHOU
MaTeMaTH4YeCK | MaTeMaTH4YecK | anreOpsl U
Oro aHau3a Oro aHaln3a MaTeMaTHue
CKOTO
aHaIm3a
OIIK-1.8 Obpabotka pacuetHsix | He Biaajgeer | Ha HuskoM | Ha Ha BricoxoMm | 3aganue
Y 9KCTIEPUMEHTAIILHBIX JTAHHBIX HaBbIKAMHU yYpOBHE JIOCTaTOYHOM | YpPOBHE Ha BKP,
BEPOSITHOCTHO-CTATHCTHYECKUMHU | 00paboTKH BIIazieeT YpOBHE BJazieeT peneHsu
METOJlaMU pacdeTHbIX ¥ | HaBBIKAMH BJIazieeT HaBbIKAMHU s Ha
JKCIIEPUMEHTal | 00pabOTKH HaBbIKAMU 00paboTku BKP,
BHBIX  JAHHBIX | Pac4eTHBIX U | 00pabOTKH pacyeTHbIX U | mopto
BEPOSATHOCTHO- | DKCIIEPUMEHTa | PACUETHBIX M | AKCIIEPHMEH | MO
CTaTUCTHYECKH | JIBHBIX 9KCIEPUMEHTA | TAIBHBIX
MH METOJIaMH JAHHBIX JIBHBIX JTAaHHBIX
BEPOSTHOCTHO | JaHHBIX BEPOSATHOCTH
- BEPOSATHOCTHO | O-
CTaTUCTHYECK | - CTaTUCTHYEC
UMH CTaTUCTUYECK | KHUMU
MeTOoJaMu UMH METOAaMU
METOAAMU
OIIK-1.9 Pemenne unxenepno- | He ymeeT | YMmeer Ha | YMeer Ha | YMeeT  Ha | 3ajmaHue
TEeOMETPUUECKUX 3a7au pemaTsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
rpauuecKuMHu Crocodamu HWH>KEHEPHO- YpOBHE YpPOBHE YpPOBHE peleH3n
TE€OMETPHUYECKH | pelIaTh pemaTs pemaTh a1 Ha
e 3a71a44 | MHXKECHEPHO- HMH)XEHEPHO- nHxeHepHo- | BKP,
rpadMuecKUMH | TEOMETPHYECK | TEOMETPHUYECK | TeoMeTpudec | mopTdo




YpoBEeHb OCBOCHHUS OueHou
[Tnanupyembie pe3yabTaThl HeynosnerBopu | YmoBneTBopu Xopotiio Otmraso HOE
OCBOCHHS KOMIIETEHITHA TEIBHO TEIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
cocobamu ne 3amaun | ue 3aJadd | KUe 3aJadd | U0
rpa¢pudeckuM | rpadpudeckuM | rpadudecku
1 CTI0cCO0aMu U criocobaMu MH
crocobamu
OIIK-1.10 Orenka Bo3aeiCTBUS He ymeer | YMeer Ha | YMeer Ha | YMeer Ha | 3amanue
TEXHOTEHHBIX ()aKTOPOB Ha IIPOBOAUTH HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
COCTOSIHHE OKpY>Kalolel cpelibl | OLEHKY yYpOBHE YpOBHE YpPOBHE peueHsu
BO3JICUCTBUS MIPOBOIUTH MPOBOTUTH MIPOBOJTUTH s Ha
TEXHOTCHHBIX OIICHKY OIICHKY OIICHKY BKP,
(akTOpOB  Ha | BO3JCHCTBHSA BO3JICUCTBUS BO3ICUCTBUS | MOPTQOT
COCTOSIHUE TEXHOTCHHBIX | TEXHOTEHHBIX | TEXHOTCHHBI | MO
OKpy’Karomien ¢daxkTopoB Ha | (akTopoB Ha | X (aKTopoB
cpensl COCTOSIHHE COCTOSIHHE Ha
OKpYXaroIlled | OKpYy)Kawolllel | COCTOSHUE
cpexsl cpensl OKpY’Karomie
1 cpenpl
OIIK-1.11 Onpenenenue He ymeeT | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
XapaKTePUCTHK MPOIECCOB OTIpeNeNaTh HU3KOM JIOCTAaTOYHOM | BBICOKOM Ha BKP,
pacnpezeneHus, NpeoOpa3oBaHusl | XapaKTEPUCTUK | YPOBHE YpOBHE YpOBHE pereH3u
W UCIIOJIb30BaHUA SHCKTqueCKOﬁ u IMpOo1ECCOB OIpCACIIATh OIpECACIIATh OIpCaACIATh A Ha
SHEPIUH B JCKTPHUUCCKHUX IETIAX | paclpeNeieHus, | XapakTepucTH | xapaktepuctu | xapaktepuct | BKP,
npeoOpa3oBaHW | KU MPOLIECCOB | KM TPOLECCOB | HKH mopTdot
s W | pacmpesieNieHH | paclpeeiieHd | MpOLEcCOB 1o
HCTIONB30BaHUS | 4, o, pacnpeneneH
JJeKTPUUYECKON | mpeoOpa3oBaH | mpeoOpa3oBaH | uf,
SHEPTUA B | us u | Uit U | mpeobpazoBa
SJEKTPUYECKUX | WCIIONB30BAHU | WUCIOJNB30BAaHU | HUS u
HETISIX o o HCTIONB30Ba
AIEKTPUUYECKO | DJCKTPUUECKO | HHUSA
W DSHEpruM B | H DHEPTUU B | IIEKTPUUECK
JMIEKTPUUYCCKH | JIEKTPUUYCCKH | Ol DHEpPruu
X HeIsxX X OeIsx B
AIIEKTPUUECK
UX IEmsIx
7.3 TunoBkbIe KOHTPOJIbHBIC 3ajJaHud WJIM HHbIC MaTepHaJbl,

HeoO0XoauMble /JIsl OIeHKH 3HAHMi, YMeHHii, HABBIKOB, XapaKTePHU3YHIIHX
3Tanbl popMUPOBaHUA KOMIIeTeHUMH B npouecce ocsoenusi OITOII BO

KoHTpoas 0cBOEHUSI AUCHUIIIIMHBI «XUMUSD» MTPOBOAUTCS B COOTBETCTBUH C
[Tn Ky6l'AY 2.2.4 «DoHO oyeHouHbix cpedcmey MO BUAAM OIICHOUYHBIX CPEICTB
u3 Tabmumbl 7.2: KEWChl, KOHTPOJIBHBIC 3aJlaHMsl, TECThI, TeMbl pedepaTon
(IOKIaa0B), U T.1I.

Tekymuii KOHTpPOJb IO JOWCUHUIUIMHE «XUMHS»  NO3BOJSAET OLEHUTh
CTENEHb BOCTIPUSITHS y4eOHOTO0 MaTrepualia U MPOBOAUTCS JJISI OLICHKU 3HAHUHU,
YMEHUM, HaBBIKOB M OIbITA JICSITEIBHOCTH, XapaKTEPU3YIOUIUX  OTarlbl
dhopmupoBaHus KomreTeHui B mporiecce ocBoenust OITOIT BO

Texymuii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TEMaTHYECKUH (10 UTOTram
W3YYEHUsS] OMpEACICHHBIX TeM JUCHUIUIMHBI) U PYOeXHbIH (KOHTPOJb



OMPEJICICHHOTO pa3jiesia WK HECKOJIbKUX Pa3eoB, EPE] TEM, KaK MPUCTYIUTh K
U3YYEHUIO O4YepeTHOM uyacTu yueOHOro wmartepuana). Pe3yiabTaThl TEKYIIETro
KOHTPOJISI UCIIOJIb3YIOTCS TPU MPOBEICHUU TPOMEKYTOUHOMN aTTeCTAINH.

Keiic-3aganus

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

Onpenesienue maccoBoii 10u okcuaa meau (11) B kapoonare
ruapoxcomenu (11)

PeakTuBbl U odopynoBanue: tnopomok coiau (CuOH),CO;, dapdopossrii
TUTENb,  TUTENIbHbIE  INUMUbLI,  MydenpHas  Te4b, HOKCUKATOp,  BECHI
TEXHOXUMHUYECKHE.

BoinosiHenue padorbl. DapopoBbIi TUTENb MYCTOM U B3BEHICHHBIN
npoKanuTe B My(esie 10 MOCTOSHHOM MacChl MPHU TEX K€ YCIOBUSIX, TPU KOTOPHIX
MIPEANOAraeTcsl MPOKAINBATh CoJib. [IpenHa3sHaYyeHHBIM I NPOKAJIMBAHUSA
TUTEJb BO3bMUTE TUTEJIBHBIMU IIUMIIAMU 3a Kpall U MOMECTUTE B MYy(eIbHYIO
neyb. [locne 25-30 MUH NpoKaIMBaHUS JOCTAHBTE €ro W3 MEYU, JANTE OCTHITh Ha
JucTe acbecta W mepeHecutre B dKcukarop. llocnmegHuil 3akpoiiTe KpBIIIKON
cnycms 1—2 mun, ©Ha4Y€ TIPHU OXJIAXKICHUH B DKCUKATOPE CO3JIAETCs pa3psiKeHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJIaAUTEe TUTENb B SKCUKATOPE 10 KOMHATHOMN
TEMIIEPATYPhI U B3BECHTE HA AHATUTUYECKHUX BEcax.

B mpenBapuTenbHO B3BEMIEHHBIM W JOBEACHHBIM 10 IMOCTOSHHOW MAacChl
TUTENb TTOMECTUTE HAaBECKy MpuOIu3uTenbHO 1,1 T pactepToil B MOPOIIOK COJIH
(CuOH),COg3, Turens ¢ cOJIbI0 MOMECTUTE B MY(EIbHYIO TeUb W MPOKAITUTE B
teuenne 10 mun mpu temmeparype 350—-400 °C. Koraa mBeT HarpeToro BemiecTBa
W3MEHUTCSI JI0 YEpPHOTO, IIUIMIAMU TIEPEHECUTE TUTEIh B HKCUKATOp IS
OXJIQXIEHUA 10 KOMHATHOU TeMIIEPaTyphl.

3aTeM B3BECHTE TUTENIb C COJECPKUMBIM Ha TEX KE Becax.

[IpoBenuTe KOHTPOJIBHBIA ONBIT. JIJIT 3TOrO0 BHOBb MNPOKAJIUTE THUIEIb C
COIEp)KUMBIM B TeueHue 10 MUH, OXJIaIUTE €ro B AKCHKAaTope U B3BechbTe. Ecim
pacxokJIeHHe 10 Macce coctaBisger He Oomee 0,02 r, cuuTaercs, 4To COJb
paznoxkuiack  moidHOCThio.  Ecnmum  pacxoxzaeHue — Ooiibliiee,  MOBTOPUTE
poKajauBaHue o0pasla.

3anuce oanHblx onvima.

Macca turias m,, r

Macca Tiras ¢ BeIecTBOM Myicomm, T-

Hasecka comm Mgy, T.

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

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

® = M(CuO)/m((CuOH),CO3), B momsix eauHUIBl WK B % TMPOIIEHTAX,
(ymHOXkMuB Ha 100).

agrLONDE



Boruucianre a0CONIOTHYI0 W OTHOCUTEJbHYH) OIIMOKHW OINpe/eseHusl.
CueaaiiTe BLIBOABI IO padore.
KoHTpoJbHbIE BOIPOCHI

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

2. Kakue BemiecTBa Ha3bIBatoTCs qanbToHuaaMu? [IpuBenure npuMepsl.

3. UTo o3HaA4aeT MOHATUE «MOJSPHAs Macca BellecTBa? BruucInTe MOJSPHYIO
Maccy 'MIpPOKCUAA KaJbIIHS.

4. ChopmynupyiTe CIeICTBUS U3 3aK0OHA ABOTAIpO.

5. Yro Takoe atom, MosiekyJia? UTo Takoe mpoCcTO€e BEIMIECTBO, CIOKHOE?

6. Jlaiite (opMyIUPOBKY MOHATHIO «XUMHUUYECKHI SKBUBAJICHT.

7. Onpenenute Mossipabie Macchl 3kBuBasieHTOB: N,O, PCl3, H,S.

8. Ompenenute MOJSAPHbIE MacChl HSKBUBAJICHTOB KHUCIOT W OCHOBAaHUM B
CJIEIYIOLIUX PEAKIUIX:

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

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

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

9. CdopmynupyiiTe 3aKOH 5SKBUBAJCHTOB, HAIMIIUTE €ro MaTeMaTHYECKOe
BBIPAKECHHE.

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

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

Omnpbit. IlosryyeHune cpeaHux cosieu

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

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

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

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

B) PeakTHBBI: HACBIIICHHBIA PACTBOP FMIPOKCUIA KAJIBLHSL, OKCU]] YTIepoaa
(IV), anmapar Kumma

Hamute B mnpobupky no 1/3 oObemMa pacTBOpa THUIAPOKCHIIA KaIbIUSI
(M3BECTKOBAs BOJIa) M MPOIMYCTUTh yepe3 Hero okcup yriepoaa (1V) (yriexucisriii
ras) u3 anmnapata Kurmrma 1o mosBieHust MyTH.

3axanue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe U3MEHEHHSI B TPOOUPKAX B XOJI€ TIPOBEACHUS OTBITOB.

2) Hamumute ypaBHEHHs XWMHUYECKHUX pEaKIUW, MPOTEKAIOIUX B
poOUpKax.

3) Hon kaxxa0¥l U3 peakiuil yKaKuTe NpU3HAK peakuuu (Hanpumep, Oebii
0Ca/IoK, 00ECIIBEYMBAHHE U T.I1.)

4) HazoBuTe Bce MPOAYKTHI PEAKIIUH, 32 UCKIIFOYEHUEM BO/IBI.



5) CdopmynupyiTe BBIBOA: pEAKIHAMH, MEXAY KAaKUMHU KllaccaMu
HEOPraHWYECKUX COEAMHEHUN MOYKHO MOIYYUTh CPEHUE COTU?

KoHTpoJibHBIE BOIPOCHI
Hanuimure ypaBHEHHsI peakiiMif, C MOMOIIbIO KOTOPHIX MOXXHO OCYIIECTBUTH
CJIeIyIOUTUE IPEBPAILICHUS, TPOTYKTHI peaKIuii HAa30BUTE:

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

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

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

4. K —- K,0O —- KOH — KHCO3; — K,CO,

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

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

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

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

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

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

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

14. H3PO, — P,05 — Bas(PO,), — H3PO4 — Ba(H,POy),
15 CuO — CuCl, — Cu(OH); — (CuOH)3P0O,; — Cuz(PO,),
16. Ba — BaO — Ba(OH), — BaOHCI — BacCl,.

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

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

20. K—KOH—KHCO3—CaCOs—Ca(HCO3), s ?

Keiic-3aganune mo reme Ne 2 «OCHOBbI XMMHUY€ECKOH TEPMOIMHAMHUKN»

(OHepreruka XMMHYECKHUX MPOLIECCOB)
A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHUSA MPoLecca
1. Vcnonb3ys cnipaBOYHbIE JAaHHBIE TAOJHUIIBI, OMPENETUTE N300apHBINA TETIOBOM

sdpext AH g XUMIUECKO# PEAKIHH BAIIEro BAPHAHTA
C2H4(r)+ 302(r) HZCOZ(F) + ZHZO(X()

Cnesaiite BbIBOJA O BbIAEJCHUU WIHM MNOIJIOIIEHWH TEIUVIOTHI B Mpolecce
peakiuu.

2. Omnpenenute W3MEHEHHE SHTPONUU AS%gs B XOmE XHMHYECKOM peaxkuuu,
MPOTEKAIONIEH TPH CTAaHAAPTHBIX YCIOBUSIX B HJCATBHOM Ta3000pa3HOM



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

3. Onpenenute n3mMeHenue Heprun [ mo6oca A60298 B X0JI¢ XMMHUYECKOM peaKIluu,
WCITOJIB3YsI CIIpaBOYHbBIC JaHHBIC TaOmuIbl. 1o 3HaKy m3MeHeHus sHepruu [ mboca
AG%qgs cenaiiTe BBIBOJ 0 BO3MOMKHOCTH CaMOMNPOU3BOJILHOTO NMPOTEKAHUSA

Ppe€aKIuu.

Ta6n1z1ua CTaHI[apTHBIG 3HaYCHUA TCPMOJUHAMUYCCKUX BCIMYNH HEKOTOPBIX BEIICCTB

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

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

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

BoinosiHenue. B crakan Haneilte HEMHOro BoAabl. OIyCTUTE TEPMOMETD,
IIOTPY3HB €ro IMAPUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPUCTAJUIOB HUTpAaTa aMMOHMA. TepMOMETP MOKa3bIBAET CUIIBHOE IOHUKEHUE
TEMIIEPATYpPhI pacTBOPA.

NH4N03(KP) + nHzo - NH4NOg'nH20.

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

Keiic-3aganune mo reme Ne 2 «3aBUCMMOCTH CKOPOCTH XMMHUYECKOM
peaKkuuu OT Pa3jIuvYHbIX GaKTOPOBY.

OmnpbIT 1. 3aBHCHMOCTD CKOPOCTH PeaKIUM



A) OT KOHIEHTPAUUM PearupyrIunX BelecTs

PeakTuBbl M 000pyOBaHHMe: PACTBOP CEPHOW KHUCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (Na,S,03) 1H., AUCTHIIMpPOBaHHAS BOAA, YETHIPE MEPHBIC
MPOOUPKH, KaIEeIbHUIIBI WJIH IMATIETKH, CEKYHIOMED.

Tuocynbhar HATpHsl pearupyeT ¢ CEPHOM KHCIOTOW IO CIEAYIOIIEMY

YPaBHEHUIO PEAKIIUH:
Na,S,05; + H,SO, = Na,SO, + SO, + H,0 + Sl

[Ipu3HakoM TMpoTeKaroled peakluuud SBISETCS O00pa3oBaHUE MYTH IPU
BBITIQJICHUH CEPhI B 0CAJIOK.
J171st poBeieHUs OIbITa B YEThIpEX MPOOUpPKaX MPUTOTOBHTE PaBHbIE 0OBHEMBI

pPacTBOPOB THUOCYJIb(paTa HATPUS PA3IMUHONM KOHIICHTPAIUH, JJI 3TOTO0 BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYNbdAaTa U 10BEAUTE 00BEM B MpodupKkax 10 12
Kareib, 100aBUB B KaXAYyI0 BOJY, KaKk yKa3aHo B Tabiuuiie 1.

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

Kak ToJIbKO MOABUTCA MYTh, BBIKJIIOUUTE CEKYHIOMED, U 3aHECUTE PE3YIIbTAT
B Ta0numy 1.

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

3ajganue. 3anUCh JaHHBIX ONbITA.

1) 3anecute B TaONMUIly JaHHBIE, MPOBEICHHBIX UCCIIEIOBAHUIM

Tabmnuma - JlaHHBIE ONIBITA

Ne KonnuecTtBo kanens Ob6mee | OtHocuTens- | Bpems OTtHocurenb
po- YHCIIO | Has KOHIIGHT- | TIOSBJICHHS | Hasl CKOPOCTh
Oupku Pacteop | Ho0 | PactBop | (oo, panus. MYTH, peaxun
Na28203, t, cex
Na25203 H,SO, Vo6u1 c 1/t, CeK-l
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuTaiiTe OTHOCUTEIBHYIO MPAKTUYECKYIO CKOPOCTh PEAKIINU JIJISI
Kaxjoro ciydas (1/t), 3Hast BpeMsi peakiiuu. 3aHecuTe B TaOJUILy.

3) PaccumnTaiiTe OTHOCUTEIBHYIO KOHIIEHTPAIMIO THOCYIh(haTa: MpuHUMAs
KOHIIEHTPAITUIO B MepBoi podupke ¢ 4-g karsimMu Cyy, = 1, ¢ 6-10 KarmmsaMu — Coyy,
= 1,5 u T.1. 3aHECUTE NaHHbBIC B TAOJIHILY.



4) IocTpoiite rpaduk 3aBUCUMOCTHA OTHOCUTENLHOM MPAKTUYECKOW CKOPOCTH
peakuuy OT OTHOCUTEIbHON KOHLIEHTPALUU THOCYJIb(aTa HaTpus, OTKJIabIBasI
3HayeHus 1/t mo ocu X u C,p. mo ocu Y.

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

OmnbiT 2. 3aBUCHMOCTH CKOPOCTH PeaAKIUM OT TeMIlepaTypbl

N3yunte Ha mpuMepe peakuuy B onbITe 1.

Boinoanenue. Jlnsg >Toro B TepMmocrar ¢ Temreparypoi Ha 10 °C Bbime
KOMHATHOW TEeMIIEpaTypbl MOMECTUTE 2 MNpoOupKu: onHy c 4 kammsmMa 1 H
pacTBOpa THOCYJIb(aTa HATpUsI U 8 KAIUILSIMU BOJBI, B IPYTyI0 — C OJHOM Karuleu
CepHOM KHUCIOTHL. Yepe3 5 MUHYT cMmemaiTe colepKuMoe MpPOOUPOK U OTMETHTE
BpEMsI IOSIBJICHUSI MYTH.

[ToBTopuTe ombIT mpu Temmeparype Ha 20 ° u 30 ° Bplle KOMHATHOM
TEeMIEPATypPHI.

3aganue. 3anUCh JAHHBIX ONbITA.

Pe3ynpTaThl BHECUTE B TAOJIUILY M IOCTPOUTE IPaPUK 3aBUCUMOCTH CKOPOCTHU
peaKkuu OT TemIeparypsl. Paccunraiite 3HaueHUE IPAKTUYECKOTO
TeMIiepaTypHoro kosdduirenTa, ucrnoiab3ys npasuwio Bant-I'ododa.

OneiT 3. BiausiHme NpPUPOABI PpPearupPyIIMX BelIeCTB HA CKOPOCTh
XUMHUYECKON peakiuuun

Beinoanenne. B 1Be npoGupku npueiite mo 2 cm® pactBopa KMnO, 1 2-3
KaIlJIi pacTBOpPa CEPHOM KUCIOTHI. 3aTeM 100aBbTE B MIEPBYIO —
cBexenpurotoBieHHbI pacTBop Na,SO3, a Bo BTopyro Na,SOy,

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

BoinosinuTe pacueTHoe 3aganue no reMe «CKOpoCcTh XUMUUYECKUX PEAKIIUM)»

ATMOCQepHbIe 3arps3HeHHs TOCTENIEHHO YHUUTOXAIOT 3alIUTHBIA 030HOBBIH CIION 3eMiIu.
O30HOBOMY CJIOI0 YTPOXKAIOT, MOCTYHAtoe B arMochepy GTOpupOBaHHbBIE U XJIOPUPOBAHHEIE,
yrieogopoabl — ¢peon, Hanpumep CClsF, CClyF,, CCIF;. OHu XuMuYecKH CTaOWIBHBI B
HIDKHHX CIIOSIX aTMoc(epsl, HO B cTparocdepe Mol IeHCTBUEM YIIbTPadHOIETOBOTO U3ITydCHUS
ConHITa pa3pymiaroTcsi, BBIIEISIS aTOMApPHBINA XJIOp, MOCIE Yer0 HAYMHAIOT MPOTEKATh PEAKIIUU
B3aMMOJICHCTBHSI aTOMAapHOTO XJopa ¢ 030HOM. Paccuumatime ckopocmv maxou peakyuu ¢
obpazosanuem Kuciopooa u MOHOOKCUOA Xa0pd, ecau uepe3 15 ¢ nocie mauana peakyuu
MonApHas KoHyeHmpayus o3oua oviia 0,3 monv/n, a yepe3 35 ¢ om Hauaia peakyuu cmaid
pasua 0,15 monw/n.

Keiic-3aganue mo teme Ne 2
«Xumuueckoe papHosecue. IIpunuun Jle llarease»



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

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

Beinosinenue pa6orTel. B yeThipe KOHMYECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xiopuna xkenesza (III) u ponannna kanus. PactBopsl
pa3MelniaiTe CTEKISIHHOW MalouyKoW M mocTaBbTe B mTatuB. OIHY TPOOHPKY C
MOJIYYCHHBIM PACTBOPOM COXpPAHUTE J/Jii CpPaBHEHUS pe3yJlbTaTOB oOIlbiTa. B
ocTajbHble NPOOMPKU O0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - 1 Karuio
HACBIIIEHHOTO pacTBopa xjopuaa xeneza (III), Bo Bropyro - 1 kamio
HACBIIIEHHOTO PAcTBOpa POJAHHUA Kallis, B TPEThIO - HECKOJIBKO KPUCTALIIUKOB
xyopuga kanus. CpaBHUTE MHTEHCHUBHOCTh OKPACKH TMOJIYYCHHBIX PacTBOPOB C
WHTEHCHUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONBITA. 3alHIINTE CBOM HAOIIONEHUS MPH MPOBEACHUU
pabotel. CocTaBbT€ YypaBHEHHE COOTBETCTBYIOLIEH OOpaTUMONM peakiuuu u
HAIUIIUTE BBIPAKEHNE KOHCTAHTHI PABHOBECHSI.

1. Kaxwue BemecTBa HaXOIATCS B UCCIEAYEMOM PacTBOPE MPU paBHOBECUU?

2. Kakoe BeliecTBO NpUAAET PacTBOPY KPaCHYIO OKpPacky?

3. Kak wu3MeHsieTCS MHTEHCUBHOCTb OKpPAaCKM pacTBOpa MU, B KakOM
HaIpaBJICHUM CMEIIAETCS pPaBHOBECHE JAaHHOW pPaBHOBECHON CHUCTEMBI MpHU
nobasnenuu: a) xaopuaa xenesa (III); 0) pomanuaa kamus; B) Xjaopuaa Kaaus?

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

OnbiT 2. BausiHue TeMnepaTtypbl Ha CIBUI XUMH4€CKOI0 PABHOBECHUS
PeakTuBbl M MaTepuajibl: iogHas BOJa, pacTBOp Kpaxmaia, HpOOUPKH,
CIIUPTOBKA, 1€PKATEIIb.

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

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

KoHTpoJsibHBIE BONIPOCHI
1. UTo moKa3bIBAET CKOPOCTh XUMUYECKOW PEAKIIUM?



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

2 COyy + Oypy == 2 COyyy ecniu 00bEM Ia30BOM CMECH YMEHBUINTD B TpH pa3a? B
KaKyl0 CTOPOHY CMECTHTCSI PABHOBECHE CUCTEMBI?

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

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

eanb 3ansaTHA

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

2. HayuuTh ompenensiTh YUCIO 3JIEMEHTApPHBIX YACTHUI] B aTOMaxX KaxKIIOTro
AJIEMEHTa, MPUHAJICKHOCTh UX K METAJLJIaM WJIM HEMETaJlJIaM.

3. HayuuTs n3o0Opaxarb CTpoeHHE aToma ¢ nomoinbio popmyisl Koccens,
AIEKTPOHHOM (hOPMYJIBI U TpaPUUECKON IJIEKTPOHHON CXEMBI.

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

IMpumep. CocTaBbTe NEKTPOHHYIO U AJIECKTPOHHO-TpaPUIECKyr0 hopMyTy
AJIEMEHTAa C TMOPSAAKOBBIM HOMEpOM 24 U [HailTe MOJIHYI0 XapaKTEPUCTUKY
AJIIEMEHTA.

Pemenne. 1lo nmopsakoBoMy HOMEpy 3akiiro4aeM: B aToMe 24 3JIEeKTpOHa.
JlaHHBIN BJIEMEHT - XpOM. DJEKTpoHHas (popMyia UMEeT BUI:

15°25%2p°3s%3p°3d°4s’

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

1. Cr — merai, d — siiemMeHT.

2. Banentusie cocrosaus: | - VI.
3. Bo3moskHbie cTennenn okuciaenus: 0, +2, +3, +6.
Ccr’-28 »Cr? Cr’-38 —»Cr® Cr’- 68 —»Cr*®

XpoM MPOSIBIISIET BOCCTAHOBUTEIIBHBIE CBOWCTBA.
4.XpoM 00pasyeT KHCIOPOIHBIE COSTUHEHHSL:

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

CTEIICHb OKHUCJICHUSA YBECIIMYUBACTCA

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

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

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

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

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

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



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

Ipumep. Vcxoas u3 MONOKCHHUS dJEMEHTa B IEPHOANYECKON CUCTEME H

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

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

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

B) OTPEIEINTE BO3MOKHBIC BaJICHTHBIE COCTOSIHUS;

T') ONIPEAEIIUTE BOBMOXKHBIC CTCTICHH OKUCIICHNS,

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

Mapeaney — d-snement VII-B rpymisl, Mmetamn

+2sMn° 15%25%2p®3s23p°3d°4s*
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBa JIEKTPOHA,
OCTaJbHBIC BAJICHTHBIC JJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-TOypOBHE.
Tepsis 3neKTpOHBI, MapraHel] IPOSBISET TOJIbKO BOCCTAHOBUTEIBHBIE CBOMICTBA, YTO
XapaKTepU3yeT ero Kak TUIMMUYHBIN MeTaJl.

Mn o6pa3yeT OKCUIbI U TUIPOKCHUJIBL:

Mn° - 28 —»Mn*? MnO — Mn(OH),

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

Mn° - 76 —Mn*’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTani

4s
15Br1522522p°35%3p 30 45%4p° [

Ha BHemHeM SHEPreTHYECKOM YpPOBHE y aromMa OpomMa CeMb BaJCHTHBIX
3JIEKTPOHOB. ATOM GpoMa JIETKO NPUHUMAET 3JIEKTPOH, 00pasyst OTPHIATEIbHBINI
HOH:

Br + 1¢ — Br'

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

Tepsist aneKTpOHBI, OPOM MPOSBISAET ClIa0ble BOCCTAHOBUTEIHHBIE CBONCTBA.
C kucinopoaom Opom 00pa3yeT OKCHIBI U TUIPOKCUABI KUCIIOTHOTO XapaKTepa:



Br’-1e - Br'*  Br,0 — HBrO

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

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

KoHTpoJibHBIE BONPOCHI

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

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

3. Kakue KBaHTOBBIE YMCJIA XapaKTEPU3YIOT JHEPreTUYECKOE COCTOSIHUE
AIEKTpoHa?

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

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

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

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

8. Copmynupyiite npasuiia B. Kieukosckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHaa?

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

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

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

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

[Tokazarens Na | Mg Al Si P S Cl Ar

1) Ne snementa B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uucno
HEUTPOHOB

4) yucno
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna




6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS

8) opOuTanbHbIH
paauyc, HM

9) noreHIMan
HoHu3a1uu, B

10) oTHOCHTEIIB-
Hast JJIEKTPOOT-
PHIIATETHHOCTD

11) popmyna
OKCcHJa

12) popmyna
TMIPOKCHIA

13) xapakrtep Ok-
cuja, TUAPOKCHIA

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

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

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

14. Yto Takoe OTHOCUTEIIbHAS SJIEKTPOOTPUIIATEIIBHOCTh?

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

Tabmuma 2 — OpOuTalibHBIE PAINYChl ATOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0.128

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

Ne 0,0054 |0,035 0,032




Tabmuiia 3 — [oTeHImabpl HOHU3AIMH AaTOMOB HEKOTOPBIX AJIEMEHTOB

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

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

Tabnuna 4 — OTHOCHTENBHAS DIEKTPOOTPUIIATENILHOCTD 37eMeHTOB (030)

H-2,1

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

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

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

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

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

Tabmuua 5 — CpoacTBO K 3IEKTPOHY HEKOTOPBIX aTOMOB

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

| 3,24 Al 0,4

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

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

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

a) YKaKUTC THUIL XUMHUYECKOM CBS3HU B MOJICKYJIaX,



0) cocTaBbTE AJIECKTPOHHBIE CXEMbI 00pPa30BaHUS MOJIEKYI C KOBAJICHTHOM
CBA3BIO. OHpe,[[eJII/ITe BaJICHTHOCTDb U CTCIICHb OKHMCJICHUSA,
B) U300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSMH MPOIECCHI 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOM CBSI3bI0;
I') yKaOKUTE TUI THOPUAN3AIIUH YIIIepoJa B MOJIEKYyJIe METaHa U
M300pa3uTe reoMeTpUUIECcKyo GOpMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN YTrOJI.
CdopmyaupyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOWICTBA XUMHMY€CKOI0 BellecTBa?

CamocrosiTesibHast padoTa 1o Teme

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

0) B COEIMHEHUSAX C MOHHOM CBS3bI0 N300pa3uTe MpOoIecCchl 00pa30BaHKs HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHHs HOHHOTO BEIIECTBA.

B) B COCUHEHUSIX C KOBAJCHTHOH CBS3bI0 COCTAaBbTE JJEKTPOHHBIE CXEMbl 00pa30BaHU
MOJIEKYII.

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

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

k) OnpenenuTe BaICHTHOCTb U CTETIEHb OKUCIICHUS SJIEMEHTOB.

3aganue 2. [Tokaxxute MexaHu3M 00pa30BaHMUS:

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

6) nona [Be(OH)s]* u3 momexyn Be(OH), u rumpokcuy — nomo (OH)), ykaxmure
BAJICHTHOCTB U CTEIICHb OKUCIICHHS aTOMOB B TeTparnapokcotepmiare [Be(OH)4]*

3aganue 3. JlaHbl DIEKTPOHHBIE KOH(HUIypalMu BaJCHTHBIX JJEKTPOHOB JIBYX
XUMUYECKHUX AIIEMEHTOB:

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

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

6) Hanummre hopmyny Mosekyibl, 00pa30BaHHOM aTOMaMM 3TUX JIEMEHTOB.

B) OmpenenuTe TUN XUMHUYECKON CBSI3U B ATOM MOJIEKYJie, COCTaBbTE €€ DIIEKTPOHHYIO
dbopMyny u U300pa3uTe cXxeMy NepeKpbIBaHUS AaTOMHBIX OpOHTAaNEH.

r) YKaXUTE THIT MOJIEKYJIBI.

3ananme 4. CocTtaBbTe JIEKTPOHHBIE (OPMYINBI aTOMOB: (TOpa, a3oTa, Opoma, kenesa,
HUKEJIs, KaJlbIUs.

BaneHTHbIe 2IEKTPOHBI pacIpeIeIUTe 0 OPOUTAIISIM.

Omnpenenute BOZMOXKHbBIE BAJIGHTHOCTH U CTETIEHU OKUCIIEHUS 3TUX JIEMEHTOB.

OObsicHUTE, TOUYEMY BbICIIIasl CTETIEHb OKHCIEHUSI aTOMOB (pTOpa, a30Ta, JKeje3a U HUKEIs
HE COOTBETCTBYET HOMEPY I'pyMIIbI?

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

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

a) OmnpenenurTe  SJIE€MEHTHI, KOTOPHIM  COOTBETCTBYIOT  JAaHHBIE  AJIEKTPOHHbBIE

KOH(UTYpaIMK BaJICHTHBIX 3JIEKTPOHOB;



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

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

r) Pacmonoxxure BhICIINE THIPOKCHIBI B IIOPSIIKE YBEITMUEHUSI KUCIOTHBIX CBOMCTB.

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

a) PH3; H,S; HCI

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

B) HF; HCI; HBr; HI.

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

KOHTpOJIbHLIe BOIIPOCHI IO TEME 3. Xumuueckas cBsi3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBSA3U?

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

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

4. O0OBsicCHUTE IOHOPHO-AKIIETITOPHBIA MEXaHU3M KOBAJCHTHOW CBSI3M Ha MpUMEpe
00pa3oBaHus HOHA THApokconus [H30]".

5. Uro Ttakoe woHHag cBsa3b? Kakumu cBoiicTBaMH 00JIagarOT COEOUHEHUS C
WOHHBIM TUIIOM CBSI3U?

6. B uém oTiIMUMs KOBaJIEHTHOW U MOHHOW CBSI3EH?

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

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

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

10. Mo)HO JM CcYuTaTh, YTO BOJOPOJHAS CBS3b O0Opa3yeTcs IO JOHOPHO-
aKkIenTopHoMy Mexanuamy? OTBET MOTUBHPYHTE.

Keiic-3apanue nmo teme Ne 4
«PacTBOpBI: pacyeTHBIN MPAKTUKYM))

Chopmyaupyiite ciaeaywoumue MNOHATHS, MNpeAcTaBbTe  (OPMYJIbHbIE
BbIPAKEHMA:

MaccoBasi 10Ji1 pacTBOPEHHOTO BEUIECTBA, MOJISIpHAST KOHIEHTPALMs, MOJSpHas
KOHLIEHTpalUsi HSKBUBAJEHTOB, MOJISJIbHAS KOHIIGHTpAlUs, TUTP pPacTBOpa,
IJIOTHOCTH PAcTBOPA, apeoMeTp (Ha3HAYEHHE ), KpUCTAJUIOTHAPAT.

3amanue. 1.M3yunrte TeopeTuuecKuil MaTepual o JaHHOU TeMeE.



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

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

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

U.pdf

IIpumep. BoiuncnuTe: a) MacCoByIO JI0JII0 BellecTBa (®) B MPOLEHTax; 0)
MOJIAPHYIO KOHIIEHTpAIIMIO pacTBopa C; B) MOJSAPHYIO KOHILEHTPALUIO
AKBUBAJICHTOB C,; T') TUTP pacTBopa opTodocopHOil KUCIOTHI, MOTYYEHHOTO TPH
pactBopeHuu 18 r KUCIOTHI B 282 oM’ BOJIbI, €CJIM TUIOTHOCTh PacTBOpa paBHA
1,031 /v,

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

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

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

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

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

¢ =6 1,86/98 =0,63 moap/n umm 0,63 M;

B) HaXxoOuM  MOJSPHYK)  KOHIIGHTpAIlMI0O  JKBHUBAJICHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MonsipHass Macca 3KBHBAJICHTOB
KHUCIOTHI paBHA: M, ,(H3PO4)= M(H3PO,4)/3 = 98/3 = 32,66 1/M0OJIb, TO C,yy
=61,86/32,66 = 1,89 H nim 1,89 Mois/m.

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

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


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

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

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

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

4. HW3mepbTe IIOTHOCTh HPHUTOTOBIEHHOIO pacTBOpa apeomempom B
UWIMHAPE, B KOTOPBIM MNEpeHecuTe ucciaeayeMblii pactBop. C 3TOM LENb0 B
UWJIMH]P, 3al0JIHEHHBIM, TPUMEPHO HA Y4 UCCIEAYEMBIM PACTBOPOM, OCTOPOKHO
HOTPY3UTE APEOMETP, HE BBIMYCKas €ro M3 pyK 0 TeX IOp, MOKa HE yOeaUuTech,
YTO apeOMETp IIaBaeT.

ApeomeTp IOJDKEH HAaXOIWUThCS B LEHTPE LWIMHIAPA U HU B KOEM CIIydae He
KacaTbCsl CTEHOK WJIM OBbITh OJNM3KO K HHMM, TaK KaK H3-3a MEHHMCKAa IMOKa3aHUs
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, 4YTOOBI apeoMeTp Kacajcs [JHa
nunHApa. OTcYeT NpOoU3BEAUTE MO JEICHUSAM IIKAJIbl apeoMeTpa, Ha YPOBHE
BEPXHET0 Kpasi MEHUCKA JKUJIKOCTH.

5. Ilo cooTBeTcTByIOIIEH TaONMIlE CIPABOYHHMKA HAWINWTE KOHLEHTPALMIO
pactBopa. Ecnu B Tabnuie HeT UU@pbl, TOYHO OTBEYAOUIEH OTCYETY MO IIKale
apeoMeTpa, TO KOHIIEHTPALlMI0  pPAacCTBOPEHHOIO  BEIIECTBA  BBIYMCIUTE
UHmMepnoauposanuemM 1o IByM OJIMKalIlIUM BETMYMHAM.

Takasg WMHTEPHOJSALUMS MOKET NPUMEHSTHCS TOJIBKO B TOM Cilydyae, Korja
pPacTBOPHI HE OYEHb KOHLIEHTPUPOBAHHBIE.

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

3anuce maHHbIX ombiTa. 1. Bce pacuersl M pe3ynabTaThl B3BELIMBAHUS
3alUIINTE B JJAOOPATOpHBIN KypHal. 2. Bbl4HUCINTE MOISIPHOCTH U MOJISIPHYIO
KOHIIEHTPALMIO SKBUBAJIEHTOB (HOPMaJIbHOCTH) MOJYYEHHOI'O PacTBOPA.

Ta6nuua — I[1I0THOCTH PACTBOPOB XJIOPHU/IA HATPHS Pa3IMUHON KoHIeHTpanuu npu 15 °C, r/em’

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




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

1. Kakue cucteMbl Ha3bIBalOTCS pacCTBOpaMu?

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

3. UTo Takoe «KpUCTajIoruapar»?

4. YTo Takoe HACBIIICHHBIA PACTBOP, HEHACKIIIEHHBIHN, EPECHIICHHBIN?

5. Kakue pacTBOpbI Ha3bIBAIOTCS pa30aBIECHHBIMU, KOHIICHTPUPOBAHHBIMU?
6. UTo moka3bIBacT MaccoBasi 10J1s1 pACTBOPEHHOIO BEIIECTBA?

7. UTo moka3pIBaeT MOJIIPHAsI KOHIIEHTPAIIUs paCTBOPEHHOTO BEIECTBA?

8. UTo nmoka3pIBaeT MOJIApHAsl KOHLEHTpAIUs SKBUBAJIECHTOB?

9. Uto noka3bIBaeT MOJISUIbHASI KOHIIEHTpALHs?

10. Yto noka3eiBaeT TUTP pacTBopa’?

KonTposbHbie Bonpocskl mo Teme Ne 4 Jluccoumanus BOAbI.
BoaopoaHblii noka3areib, ero onpeaejaeHue

[—

. I'uapokcuibHBIN TOKa3aTesib BOAbl paBeH 9. Kakyro peakuuio cpeapl UMEET
Boza?

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

. Konuenrpanus ruipoKCUI-nHOHOB B PacTBOpPE paBHA 6:10™"° wmoms/om’. Yemy
PaBEH BOJOPOAHBIN ITOKA3aTeNlb pacTBOpa?

W

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

5. KakoBo ycCTpOWCTBO M NPUHLMI JACHUCTBUS WHIMKATOPHBIX JJIEKTPOJIOB U
AIEKTPOAOB CPABHEHUS?
6. B uem cyth pH-meTpudeckoro Meroaa OmpeneieHUs BEIMYUHBI BOJIOPOIHOTO

moKasareis?

J

. Uemy pasHa koHnentpamus uonos H u OH™ B pactsope, pH koToporo pasen
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

Keiic-3apanue no reme Ne 4
«PacTBOpBI 3JIEKTPOJIUTOB
OmnbIT 1. Xapakrep guccounauuu rugiporcuaos. Ilosyuyenune ruapoxrcuaa
MAarHusi

PeakTuBbI: pacTBOp XJjlopuja Maraus 1 H., pacTBOp TMAPOKCUIA HATpus 1
H., PAaCTBOP COJISIHOM KUCJOTHI | H.

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

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



3ananne. 3anuch JaHHBIX ONbITA

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

2) Hanumute MoJeKyJspHbIe U MOHHO-MOJIEKYJIIPHbIE YPABHEHUS PEaKIUU:

MOJTyYEHUsI TUJIPOKCHIa MarHus,

THJIPOKCHU/Ia MAarHUsl C COJITHOM KUCIIOTOM,

THJIPOKCHUIa MATHUSI C TUPOKCUIOM HATPHSL.

Kakas peakuus He npoTeKaeT?

3) KakoB xapaktep auccolMalMyd THAPOKCHUIA MarHusa? 3anuimTe
ypaBHEHUE AUCCOLMAIINY TUIPOKCUIA MATHUSL.

OnbIT 2. [TosryyeHue U CBOMCTBA TUAPOKCHAA HIMHKA

Boinosinenue omnbiTa. B 1Be mpobupku BHecute mo 5-6 kamenb 0,5 H
pacTtBopa cynb(dara IMUHKA U J100aBbTE B KXy IO 2 Kalid 2 H pacTBopa
TUAPOKCHA HATPUsA JI0 MOMEHTa 00pa3oBaHUs ocajka. B mepByro mpoOUpKYy K
OCaJIKy J100aBbTE MO KaIulsiIM 2 H PacTBOP XJOPOBOJOPOIHOM KHCIIOTHI JI0
pPacTBOpPEHHMS OCa/Ka, a B IPYTYI0 — U30BITOK 2 H pacTBOPa THAPOKCHIA HATPHS 0
MIOJTHOTO PACTBOPEHHUS OCAJIKa.

3apanue. 3anuch JaHHBIX ONbITA.

1) Kakue nmpuznaku peakuuii Bel Habmronaere?

2) Hammmumre MosieKyIsspHbIE 1 HOHHO-MOJISKYJISIPHBIC YPABHEHHUS PEAKIIUMA.

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

OnpiT 3. Biausinue coJim ¢j1a00M KHCJI0ThI HA JUCCOIMAIIUIO 3TOH KHCJI0ThHI

Boimosinenue ombiTa. B n1Be nmpobGupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OAHY KaILIIO
WHJMKAaTOpa METHJIOBOrO OpaHkeBoro. OmHy mpoOHpKY C YKCYCHOM KHUCJIOTOM
OCTaBbTE€ B KA4eCTBE KOHTPOJIbHOM, a B JPYTryH0 BHECUTE 3-4 MUKpPOILIIATEI
KPHUCTAJUUIOB alleTaTa HaTPUS U MEPEMELIANTE PACTBOP CTEKISIHHON NMaJIOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.

1)Kakue npusnaku peakuuii Bl Habmonaere?

2)HanummuTe MOJEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJIM CJlIa0OW KHUCIOTHI Ha

JVCCOLHALMNIO 3TON KUCIIOTHI.
OnoiT 4. Bausinue coJiy ¢J1adoro 0CHOBAHUSA HA JHCCOIHAIUIO DTOI0
OCHOBAHMUS

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



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

KOHTpOJILHbIe BOIIPOCHI IO TEME Ne 4 PaCTBOPLI JIEKTPOJUTOB, UX CBOMCTBA

1. Kakwue BeniecTBa Ha3bIBAKOTCA SJIEKTPOIUTAMHU, HEIJIEKTPOJIUTAMHU?

2. Yto Takoe «MoH»?

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

4. Kakoil mpo1iecc Ha3bIBAETCA TUCCOIUAIIUEH?

5. UTo moKa3bIBa€T CTENEHD AJIEKTPOIUTUYECKON TUCCOLMAN?

6. Kakue ¢akTopbl BIUSAIOT HA CTENEHb DJIEKTPOJUTUUECKOMN AUCcoanuu?

7. UTO MOKa3bIBa€T KOHCTAHTA JIEKTPOJIUTUYECKON TUCCOIMAIIN ]

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

10. Kak nuccounupyroT cpelHAe, KHUCIbIE U OCHOBHBIE COJIH?

[IpuBenuTe NpUMEPBHL.

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

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

Keiic-3apanue nmo teme Ne 4 «KommiekcooO0pa3oBaHHe B BOJAHBIX
pacTBopax»
Onpit. [ToyuyeHue U HcCJIeJOBaAHNE KOMILIEKCHOTO COeTHHEHH S
cyiabdara rerpaammunomenu (11)

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

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

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

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

3agaHue. 3anuch JaHHBIX ONbBITA.

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

2) CocraBbTe YpaBHEHHUS OCYIIECTBUBIIMXCS PEAKIIUIA MEXAY BEIIEeCTBAMMU:

cynbhaToM MeIU U XJIOpHUIAOM Oapus,



Cylb(haToM MEIU U 0JIOBOM,

cyibpaToM MeAM M aMMHUAKOM C OOpa3oBaHUEM KOMIUIEKCHOIO
COEIMHEHUS

CyJb(aToOM TETPAMMHUHMEIHU U XJIOPUIOM Oapusl,

CyJb(aTOM TETPAMMUHMEN U OJIOBOM.

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

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

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

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

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

KonTpoabnsbie Bonmpocsl mo Teme Ne 4 KoMmiuiekcooopa3oBanue
B BOJIHBIX PacTBOpPax
1. Kakne coemmHEHNS HA3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VYKaxuTe KOMIUIEKCOOOpa30oBaTellb, OMPEACIUTE €ro CTENEeHb OKHUCICHUS U
KOOPJMHAIIMOHHOE YK CIIO B KoMIuiekcHOM coenuHeHnn: Ks[Fe(CN)g.
3. Kakoe ctpoeHune umMeeT BHYTPEHHsA c(pepa KOMILIEKCHOIO COEAMHEHUSI.
4. Yto noka3bpIBa€T KOOPAMHAIIMOHHOE YMCJIO KOMIUIEKCO0Opa3oBates?
5. Ot KaKnX (dhakTOopoB 3aBUCUT KOOPAMHAILMOHHOE YHUCJIO
KOMITJIEKCOOOpaszoBarers?
6. Onpexnenure 3apsix koMmmiekcHoro mona [Al™Fg] u cocrasbre mBe GOpMyIIBI
KOMILUIEKCHBIX COEIMHEHUM C JaHHBIM HOHOM.
7. Kak n1uccolMupyroT KOMIUIEKCHbIE COETMHEHUS?
8. Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA?
9. Hanummre ypaBuenue auccornmarnuu coeaunenns K[SbClg] u Bepakenue
KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOT'O HOHA.

10. AgOH — rumpokcun, KOTOpbIi He cymecTtByeT. Mcxons w3 CTpoeHHs
KOMITJIEKCHOTO ~ THAPOKCHIA [AQ(NH3),]JOH o00BsicHuTe ero OOJBIIYIO
YCTOMYHUBOCT.

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

OnbiT. TUNBI rHAPOIM3a coslel
PeakTuBbl: pactBop cynbdara amomunaus 0,5 H., pacTBOp XJOpUIa HATPUS
0,5 H., KPUCTAULTUYCCKUN CYIb(OUT HATPHsI, KPUCTAIUTMUECKUI KapOOHAT HATPHS,
JACTUJUIMPOBAHHAS BOJIA.
CHavayia MPUTOTOBBTE PACTBOPHI KapOoOHaTa U Cyjib(pUTa HATPUSA, IJIS UYETrO
BHECHUTe MO | mmartemto coield B OTAETbHBIE MPOOMPKH H 100aBbTe S5 MII



JTUCTHUTMPOBAHHOM BOJIBI, TIIATEIIEHO BCTPSIXHUTE.

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

3aganuda. 3anuch JAaHHBIX OIBITA.

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

2) Kakue n3meHeHuns1 HabmoaaroTes B 5-i mpooupke? Kakoe BerecTBo BhINAIO B
BUJIE OCAJIKa, U KAKOE BBIJICIIIIOCH B BUJIE ITY3bIPHKOB ra3a?

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

TUPOJTN3a Cyb(ar alFOMUHMS,

TUPOJIN3a CyIb(pUTa HATPUS,

TUPOJTN3a XJIOPHIA HATPUS,

00pa3zoBaHus U TUAPOIIM3a KapOOHATa ATFOMUHUSL.

Kakas peaxiist He mpoTeKaeT?

4) 3anonHuTe TabIMILy, YKa3aB CBEJICHUS O TUIIAX TUAPOJIHI3a

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

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

CunbHbM ocHOBaHHeM | CHIILHOM KHCIIOTOM

KonTpoabHsbie Bonnpocsl mo teme Ne 5 I'uaposus cosieit

1. Hamumwure MOJIEKYJIpHBIE W HWOHHO-MOJIEKYJISIDHBIE YPABHEHHSI pEaKUuin
TUIPOJIN3a COJIeH: KapOOHAaTa HaTpusl, XJIOPUIa MarHUsl, CUIIMKATa KaJlusl.

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

3. Kak B3anMOCBsI3aHbl KOHCTAHTA U CTENIEHb TUAPOJIN3a?

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

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

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

8. Kak BnusieT yBenuueHue TeMiiepaTypbl pacTBOpa Ha CTEIEHb rUApoan3a’

9.Kak cMmectuTcs paBHOBECHE pPEAKIMU THUAPOJIM3a COJIM aleTara HATpus NpH

J00aBJIEHUN XJIOPOBOAOPOIHOM KUCIIOTHI K €€ pacTBOPY?



10.IToueMy mpu cMeIMBaHUU PACTBOPOB CyIb(oaa HaTpus u xiopuaa xpoma (111)
obpasyercs ruapokcu xpoma (111)?

KecTkocTh BOABI
Enununein m3mepenuss xectkoctd (OK) Boaer B cucreme CU  siBiasieTcss MouisspHas
KOHIeHTpanus 3kBuBaieHToB (C,.) B pacuere Ha 1 M pactBopa.  Pa3mepHOCTH &KecTKOCTH
[MOTB 3KB/M3] WJIM YHUCJICHHO pPaBHAs €i BEJIMYMHA C NMPUHATON Pa3MEPHOCTHIO B XUMUHU [ MMOJIb
3I<B/I[M3]; MOCTIEHSS SABJISJIACh OCHOBOM M3MEPEHUs KeCTKOCTH BoJibl B Poccuu 10 2005 roaa.

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

Ilo 3Hadenwuro 061116171 KCECTKOCTH IPUPOAHBIX BOJ  YCTAaHOBJICHA  CJICAYHOLIAsa

KJ1IacCU(UKaIS:
°K < 1,5 mmoin oKe/IM° — Maas J)KECTKOCTb,
°K=1,5-3,0 MmmOmb K6/ e — CpeIHsis,
°%K = 3,0 - 6,0 MMOIB 3K6/ e — MOBBIIIICHHAS,
°%K =6,0—- 12,0 MmMoIb 5k6/ M — BBLICOKa,

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

O6mas xectkocth (“XKogw) M BpemeHHas sxecTKocTb Boabl (XKy,) ompenemnsrorest myrem
THUTPOBAHUsI POOBI BOJBI PACTBOPAMH TOYHO M3BECTHOM KOHIEHTpaIuu, a mocTossHHAs (Kiyoer)
paccYUTHIBAETCS 10 Pa3HUIIE MEXY 001Iel U BpeMEHHOM! JKeCTKOCTBIO

XKrnocr = “XK — XKsp.

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

HOOC - CH; CH; — COONa
N—-CH,-CH,—-N

NaOOC —CH, CH, — COOH
Komnnexcon I

2+ 2+ 3
¢ nonamu Kanbiusa Ca” u maraus MJ“" (XenaTHOro MeTaJTKOMITIEKCa) B mienouHou cpene (pH
=10).



Pucynok — IIpoctpanctBenHoe
CTpPOEHHE KOMILJIEKCOHATa

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

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

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

BunHO-KpacHbIi BuHHO-KpacHbIi

KoHCTaHTBl yCTOWYMBOCTH 3THUX KOMIUIEKCOB paBHbl COOTBETCTBEHHO
2,6:10° u 1-10". Ho koHCTaHTH ycToifumBOCTH KommiekcoB Ca” n Mg™ ¢
xommexcoroM |11 ropasgo Gompmre (3,7-107 u 5-10°). TlosToMy mpu THTpOBaHHHM
KOMIUIEKCHI METa/UIOB C WHIAUKATOPOM pa3pylialoTcs W oOpasyrTcs Ooliee
MpoYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (mpu pH=10).

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

BunHo-KpacHbI Tosy0oii

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

BunHO-KpacHbIi Toy6oii

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

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



pactBopa xjopuaa ammonHus ¢ maccoBoit mosreid NH4Cl 20 % co 100 M pactBopa
amMMuaka ¢ MaccoBod gonern NHj 20 % wu goBoas o00BEM CMecH
JTUCTUIIUPOBAHHON BOAOM /10 MeTKH. OOBIYHO MPUPOJHYIO Boy TUTPYIOT 0,05 H
pactBopoM KomiuiekcoHa |ll. PactBop mnpuroraBivMBarOT M3 TOYHOW HABECKU
XUMHYECKH YHUCTOrO IpermapaTa, Y4HMThbiBas, 4to (opmyna komiiekcona |lI
Na,C1oH140gN>-2H,0, a momsipHas mMacca SKBUBAJECHTOB €r0 B JAaHHOW pPEaKIIMH
paBHa TMOJIOBUHE MOJSIpHON Macchl (Z = 2). Horaa KOHIIEHTpalMI0 pacTBOpa
KOMIUIEKCOHa ycraHaBnuBaioT 1o 0,05 ©H pactBopy cynbdara MarHus
MgSO, 7H,0, npurorosiieHHOMY U3 hUKcaHaia (MU 10 XJIOPHUIY KaJIbITH).

Keiic-3aganue mo teme Ne 4
«Onpenenenue o0mIel KeCTKOCTH BOAbI KOMILIEKCOHOMETPHYECKHUM
TUTPOBAHUEM)

O0GopyaoBaHMe M pPeaKTUBBI: KOJIOBI KOHUYECKHE BMECTUMOCTHIO 250 em®;
OropeTka Ha 25 mJl, yKperuieHHasi B mratuBe; GpapopoBblil CTaKaHYUK JJIs CJIUBA;
pactBop komruiekcoHa |ll; OydepHbIii pacTBOp; XpOMOTeH YEpHBIN CrelualbHbIN
ET-00 (unnukatop).

Buvinonnenue ananuza. llpexne, 4em BOCIIOJIB30BAaThCsl OIOPETKOM, €€
BBIMOWTE, JTOOMBAsCh, YTOOBI KUJKOCTh CTEKJIA CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OIMOJIOCHUTE paboyuM pacTBOPOM,
KOTOpPBIM OyzieTe THTpoBaTh (pacTBopoM KomiuiekcoHa Il1). C momormisio BOpoHKH
OIOpPETKY HaIlOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JEICHUS, 3aMOJHUTE OTTSHYTYIO
TpYOKy («HOCHK»), cielid, YToObl B HEll He ocraBasioch Bo3ayxa. [locie 3Toro
00s13aTenbHO yOepuTe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHHe (110
HIDKHEMY MEHUCKY).

BrlmonHsist THTpoBaHue, CleIyeT coOM0aaTh CISAYIONNE MPaBUia.

1. Kaxxnoe TuTpoBaHME HAYMHAIOT C HYJIEBOTO JIEJICHUS IIKAJbl, TaK KakK Mpu
HTOM KOMIIEHCUPYIOTCS MOTPENTHOCTH KaTMOPOBKU OIOPETKH.

2. TutrpoBaHue MPOBOAST HE O4YEHb OBICTPO (3—4 KaIau B CEKyH]y), MHaue
pacTBOp HE OyJeT BOBPEMS CTEKaTh CO CTEHOK U OTCUET OKAXKETCSI HEBEPHBIM.

3. O6beM pacxonyeMOro Ha TUTPOBAHHME PacTBOpa HE JIOHKEH IMPEBBIIIATh
€MKOCTU Of{HOM OropeTku. OTcueT oObeMa Mocjie BTOPUYHOTO HAIMOTHEHHUS CUIIBLHO
CHUYKAeT TOUHOCTh ONPEETICHUS.

X00 onpeodenenusn. B THIaTENbHO BBIMBITYIO KOJOY [JIi TUTPOBAHUS

otMepbTe nunerkoir Mopa 100,0 e HCCIEyEMOM BOIBI U TPUIIEUTE S e
aMMOHUITHOM OydepHoit cmecu. Buecute Ha koHie mmartens ~20—30 mr cyxoi
CMECH MHAMKATOPA C XJOPUJOM HATpHUs JI0 MOSBICHUS XOPOUIO 3aMETHOM, HO HE
OYE€Hb TEMHOM BUHHO-KPAaCHOW OKPACKH.

TutpoBanme. [IpubapisiiTe M0 KaruisiM KOMIUIEKCOH K BOJIE MEIJICHHO,
MOCTOSTHHO BCTpsSIXMBasi KoJIOy C BOJIOM, HaOromas 3a OKpacKoW pacTBopa.
TutpyiiTe 10 epexo/ia OKpacKu U3 BUHHO-KPACHOM B TOIyOyI0 OKpPacKy OT OJIHOM



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

23 pasa U U3 CXOOANUXCA OTCUCTOB BO3bMUTC CPEAHCC 3HAYCHUC. 3aHecuTe

JAaHHBIC I10 TUTPOBAHUIO B T8.6J'II/IHy

Tabnuua — JlaHHBIE TUTPOBAHHS

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

3

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

v . Mmoub/mm® Wi K
B

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

V1 — cpennuii o0beM pabouero pacTBopa KOMIUIEKCOHA, 3aTpayeHHBIM Ha

TUTPOBAHHUC, CM3;

Vg — 066eM BOJIBI, B3AThIi [T ONIPE/ICICHNUS HKECTKOCTH, CM
1000 — ko3 durment mepecuera Ha 1 .
CpaBHuTe pe3yJbTaThl pacyera ¢ JAHHBIMH Ta0JWUbI TMOKa3aTejei

Ka4yecTBa BO/I U c/leJ1aliTe BbIBOJ O K€CTKOCTH I/ICCJIeIlyeMOﬁ BOABbI.

KonTpoubHbie Bonpocskl mo teme Ne 5 KecTkocTh NPUPOAHBIX BOJ

1. Kakue conu 00yCI0BIMBAIOT KECTKOCTh BOJIbI?

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

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

4. Y1o moHUMAETCS IO OOIIEN KECTKOCTHIO BOIBI?

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

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

7. B ueM cyTh HOHOOOMEHHOTO CIOC00a yMATYEHUS BOABI?

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




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

10. Kak yCTaHABIUBAIOT TOUKY HKBUBAJICHTHOCTH npu
KOMIUIEKCOHOMETPUYIECKOM TUTPOBAHUN?

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

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

3amanue 1. [lonydeHue e KpEMHUEBOUN KUCIOTHI

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

3aganme 2. IloaydeHue 3011 KPEMHHEBOM KHCIOTHI KOHACHCAITMOHHBIM
METOI0M

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

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

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

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

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

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



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

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

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

4. Kakue GaxTopbl ONpeaeistoT yCTOWYUBOCTh JUCTIEPCHBIX CUCTEM?

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

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

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

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

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

KOAryJsius?

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

11. Onumure  MOJEKYJISIPHO-KMHETUYECKHE  ONTUYECKUE  CBOMCTBA

KOJUIONAHBIX PAaCTBOPOB.

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

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

3anucv 0aHHbBIX ONBIMA
1) CocTaBbTE MOJIEKYJIIPHOE U HIOHHOE YPABHEHHUS THIPOJIN3a OPTOCHIINKATA
KaJblus 1o 1-i1 cTyneHu.



2) Ykaxure, Kakue MPOyKThI TUAPOIN3a ObUTH 00HAPYKEHBI TIPH IIOMOIITH
dbeHondTanenHa u nNpu B3aUMOJICUCTBUM ¢ KapOOHATOM HAaTPUsl, OTMETHTE
MPU3HAKHU PEAKIUU.
3) CocraBbTe MOJIEKYJISIPHOE U MOHHOE YpaBHEHUSI 00pa30BaHUs OCaJKa MpH
nobasnenuu K reHTpudyrary pacrsopa Na,COs.
2) Unentuduranus Ka4eCTBEHHOI0 COCTABA MOPTIAHALEMEHTA
Peaxmuewt: nopTiananeMeHT, nuctuiumpoBannas Boaa, HCI (konr.), 1 v
pactBop NH4,CNS mmu KCNS, 1 1 pactBop Na,COs, 1 H pactBop NaOH.
Oobopyoosanue: poOUPKH, CTCKIITHHAS TTAJIOYKa, MATIETKA, IEHTpUdyTa
B nmpo6upky nepenecute 1 mmarens NOPTIAHAIIEMEHTa U 100aBbTe 1 MII KOHII.
COJISTHOM KHCJIOTBI, OCTOPOKHO NIEPEMEIIANTE CTEKIISTHHON MTAIOYKOM.
OOparvute BHUMaHUE Ha 00pa30BaHUE HA CTEHKAX NPOOUPKHU IPO3PAYHOTO TEJIs.
HomneiiTe B mpoOUPKYy HEMHOTO JUCTUIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
ueHTpudyrupoanue. LlenTpudyrat npu moMomy NUINETKH NIEPEHECUTE B 2
npoOUpKHU U J00aBbTE: B OJJHY MPOOUPKY 5 Kameiab poJgaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH niis HeWiTpanuzaiuu cpensl, a 3aTeM u30bITok Na,COs (10
MOSIBJICHUS OCAJIKA).

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

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

1 HCI

2 NH4CNS

3 Na,CO;
Cocras
LIEMEHTHOTO
KJIMHKEpa

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

KounrpouabHbie Bonpocs! mo TeMe Ne 6 MuHepaJbHbIe BSKYLIHE

1. UYrto Ha3piBaeTcd HEOPraHWYECKUMHU (MUHEPAJIbHBIMU) BSDKYIIUMHU

BemecTsamMu? HazoBUTE OCHOBHBIE KAUECTBEHHBIE IPU3HAKH BSKYILUX BEIIECTB.
2. Kakue OCHOBHBIE BHIBI CBIPbSl HCIOJB3YIOT I IPOU3BOJICTBA

MUHEPAIbHBIX BSKYIIHUX BELIECTB?

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

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

5. YUto BNMsET HA MJIACTUYHOCTDH U3BECTKOBOTO TECTA?

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



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

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

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

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

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

OmnpbIT. Biusuue pH cpeabl Ha Xxapakrep BOCCTAHOBJICHUA
NMEePMaHIaHATA KAJIUS

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

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

3anuch JAHHBIX ONBITA.

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

2.MeTo10M 37IeKTPOHHOTO OanaHca moadepuTe KO3 HUITHCHTHI.

3. VKaXuTe OKUCITUTENb U BOCCTAHOBUTEh, MPOIECC OKUCIICHUS U
BOCCTAHOBJICHMUS.

4. J1o Kakoil CTENEHU OKUCIICHUSI BOCCTAHABIIMBAETCS MEPMAHraHaT Kajaus B

pactBopax, umeromux pH > 7, pH = 7, pH < 7? CKOJIbBKO OKHCIHUTEIbHBIX
SKBUBAJIICHTOB cojiepxkutTca B 1 Monb KMNO, B KaK10M U3 3TUX Cly4aeB?

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

1.Yto Ha3bIBaeTCA cTeneHblo okucienus? Kak ee onpenenstor?

2. Onpenenurte CTENeHb OKUCICHHS XpoMa B cienyromux coequHeHusx: K,CrO,,
Cr203, N&CfOz, Cr2(504)3, CfClz, Nag[Cr(OH)G]



3. Jaiite ompeaeneHUsi MOHSATUSIM «OKHUCIUTENb, BOCCTAHOBUTEIbY, MPUBEIUTE
MIPUMEPHI BAXKHEUIIINX OKUCIUTEIIEH U BOCCTAHOBUTEIIEH.
4. YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXKE MPOLIECCOB MIPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTAHOBJICHHE?
MnO, — Mn*%,  SnO — SnO,; CI" — CIO;"; NH; —NO
Al— AlO;'; S°— S?; MnO,— Mn’ ; Pb™ — Pb™,
5.Ykaxure, B KaKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIICHUE,
a B KaKUX — BOCCTaHOBJICHUE?
Mg*? — Mg ; PH3 — H3PO, ; AlO;* — Al; Fe**— Fe*®,
P,0s — PH3; MnO;* — Mn; Fe*> — H,FeO,; Mn**— MnO,.
6.YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXE MPOILECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKMX — BOCCTAHOBJICHHE?
NH; — NO; Fe — Fe;03; SnO, — SnO; CrO,;> — CrO.
Zn0}?— Zn; PbO — PbO,; NO;' — NHj; CrO,;>— Cr.
7. Kakwe wu3 CleAylOUIUX  peakluid  OTHOCATCS K  OKHMCJIUTEIbHO-
BOCCTAHOBUTEIbHBIM?
NH;Cl = NH; + HCI
Zn + 2HCI = ZnCl, + H,
2Na + 2H,0 = 2NaOH + H,
CaO + SO; = CaS0O,
NaOH + HNO; = NaNO; + H,0
[Touemy?
8. Kakue cBOHCTBa MPOSBISIOT B OKHUCIHTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITAIX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
H,SO4, H,S, SO; (S)
Mn, KMnO,, MnO, (Mn)
9.Kakue cBoiicTBa MPOSBISIOT B OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHIX
BEIIIECTBA, UCXO/IS M3 CTETICHU OKHMCIICHUS DJIEMEHTa, YKa3aHHOTO B ckoOke? JlaiiTe
MOTHUBHUPOBAHHBIN OTBET.
K,Cr,05, Cr, Cr,03 (Cr)
HNO,, NH3, NO (N)
10. Wcnonb3yss METOJ 3JIEKTPOHHOTO OalilaHca, MOAOEPUTE CTEXHUOMETPUUYECKUE
KO3 (PUIIMEHTBI, ONpEAEeNIUTe OKUCIUTEIb W  BOCCTAHOBUTENb, MPOLIECCHI
OKHMCJICHHSI U1 BOCCTAHOBJIEHHUsI, TUN cienyromux OBP:
S + KOH — KZS + K2803 + HQO
KMnO, — K,;MnO, + MnO, + O,
HC|O4 + H2803 — HCI + HZSO4
NH3 + 02 — NO + Hzo

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



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

Konyenmpuposannass  cepnas  xkucioma  3a  cyem — MAKCUMALbHOU
NONOJNCUMENbHOU  CMENeHU OKUCICHUS YEeHMPAIbHO20 JIeMeHmd  S6/1emcs
KUCAOMOU-OKUCTUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposanuoti cepuou xuciomor H,SO4 ¢
MEMAIAMUu 803MONCHBIMU NPOOYKmMmamu soccmanosnenus asusaromes: SOy; S; H,S.
Cmenens soccmanosnenusn S™° sasucum om axmusnocmu memannos. Hanpumep,
KOHYEeHMPUPOBAHHASL CePHASL KUCIOMA 80CCMAHABIUBAEMCA!

a) HeakxmusHvimu memaniamu 0o SOy;

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

8) akmusHviMu Memaniamu (cmoswuu nesee Mn) 0o HyS

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

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

IIMHKa #W MarHug. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoB8arHyio, 9To0bl OHA TOKPhLIA METaUIbl (paboTaiiTe B BBITSDKHOM
mKady npu BKIFOUEHHON BEHTUIISIIUU! ).
3ajganue. 3anUCh JaHHBIX ONbITA.
OnummTe HaOIIOASHUS.
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIHMX PEAKITUH.
+6
Cu® + H,S04(x) —
7n° + H2804(K) —
Mg® + H,SOu(x) —
PaccraBbre KOA(DPUIIMEHTHI METOAOM OJJICKTPOHHOTO OalaHca. YKaxuTe
BOCCTAHOBHUTENb, OKUCIUTENb, @ TAKXKE IMPOIECCHl OKUCIICHHUS M BOCCTAHOBJICHHUS.

b) XuMuveckue peaknum MeTaJLI0B ¢ pa30aBJIeHHON CePHOM KHCJIOTOM

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

3aganue . 3anuch JaHHBIX ONbBITA.

Onummure HaOJII0ICHHMS. CocrtaBbTe YPaBHEHUS NPOMeKauux
COOTBETCTBYIOIIUX peakiuil. PaccTtaBbTe KOAhOUIIMEHTH METOIOM DJIEKTPOHHOTO
OanaHca. YKaXUTe BOCCTAHOBUTEIb, OKUCIIUTEIb, & TAK)KE MPOIECCHI OKUCICHUS U
BOCCTAHOBJICHHUS.



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

B) XumMnyeckue peakuum MeTa/I0B €O HIeJI0YaMH

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

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

3aganue .3anuch JaHHBIX ONbITA.

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

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

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

B) KNO;+ Fe— r) Zn(NO3), + Al—

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

3. 3aKOHYHUTE CIACAYIOIINE YPABHEHHUS PAKTHYCCKA BO3MOKHBIX PCaKIIHIA:

a) Pb + H,SO4 (ass)—
6) Pb + HZSO4 (koHIL.) —>

B) Pb+ HNO;3 (y056)—
4. Otnomenue amomunus K Boze, kucnoram: HCI, HySOy pass), HNO3 (pase) 1
nienoyaMm. CoCcTaBbT€ COOTBETCTBYIOIINE YPABHEHUS PEAKIIUI.
5. 3aKOHUYHUTE CIIEIYIOIINE YPABHEHUS PEAKIIU:

a) Ca+ H,O0—
0) Ca + H,SO4(koH11.)—
B) Ca + HNO;(koH11.)—



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

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

a) CaCl, + Al— 6) Fes(SOu)s + Zn—s

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

a) Zn + NiSO, —
0) Zn + H,SO4 (koHI1.) —

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

a) Sn + NaOH—
6) Sn + HNO3(K0HH.) —

B) Sn + HNO4(pa36.) -
10.Kaknue MeTaibl B33HMOI[GﬁCTBYI-OT C KUCJIOTaMM: a) HCOKHCIIMTCIIIMHU, 6)
OKHUCIIUTCIIAMU. HpI/IBGIII/ITG IIPUMCPHIL.

Keiic-3aganue mo teme Ne 7 «["'ajibBaHM4YeCKHE 3J1€eMEHThD)
Onbir 1. TanbBanmyeckuid 3jeMeHT TuHna Jlanmasa-fxkoom ¢
KOHUECHTPAUMOHHOM MoJisipu3anuen
IIpubops u peakTuBbl: pactBopbl: CuSOy, 1 H, ZnSOy, 1 H, KC1 (HackIL.);
AJEKTPOJIbl — IIMHKOBBIM M MEJIHBIM; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBAIILHOM OyMard.
Bouinosinenue padorbl. O3HAKOMBTECh CO CXEMOM TajbBaHUYECKOIO
AJIEMCHTA.
B nBa crakana HaeiiTe pacTBOPBI OAMHAKOBOW KOHIIEHTPAUU 1MOJ’IB/I[M3:
B NIEPBBII — CyJib(paTa LIMHKA, BO BTOPOIl - cylb(aTa MEAH.

OmnycTuTe B PacTBOPbl CBOMX COJIeW IIMHKOBYID U MEIHYIO IUIACTUHBI,
COCIMHUTE MX TOCPEICTBOM MEIHOW IPOBOJIOYKH C TraJbBaHOMETPOM, COOIIrOmas
MOJISIPHOCTH. «3aMKHHMTE» PACTBOPhI B CTaKaHaX »JJEKTPOJUTHBIM MOCTHKOM,
3aITOJIHEHHBIM HACHIIEHHBIM pacTBopoM xiopuaa kamus KCl, mpuroroBieHHOM
Ha arap-arape, T.. 3aMKHUTE€ TajJbBaHUYECKYIO IIenb. Uepe3 MsITh MUHYT IMOCIE
3aMBIKaHUS 1ETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJeMEHTa
(TOouHee MajieHue HAIPSKEHUS, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).
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Puc. 1 — Cxema raapBaHHYECKOTO dJIEMEHTA
C KOHIEHTPALIMOHHOMN MoJsIpu3anuei

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

3aganue. 3anuch TaHHBIX ONbBITA.

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

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

3) Beramcmure KIIJ| w3ywaemoro rampBanmdeckoro dmementa: KIIJ =
Egaxr/Ereop.” 100 %.

4) OObICHUTE IPUUMHY BOZHUKHOBEHUS IBOMHOTO 3JIEKTPUUECKOTO CJI0S Ha
IPAHUIE METAJUI-PACTBOP €0 COJIM HA IMHKOBOM M MEAHOM JJIEKTPOJIAX.

5) CocraBbTe YypaBHEHHMS pEaKIMid, TMPOTEKAOIUX Ha O3JIEKTPOJaaxX
raJIbBAHUYECKOTO 3JIEMEHTa, W CYMMApHOE YpPAaBHEHHME XHMHUYECKOW pEaKiuu, B
pe3ynbTaTe KOTOPOM BO3HUKACT JEKTPUUYECKUN TOK B TAHHOM JJIEMEHTE. Y KaXKHUTE
THUII PEaKIUU.

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

7) SBnsiercs NaHHBIA TaldbBAaHUYECKUNU dJIeMEHT oOpatumbiM? OTBeT
MOTHBUPYHTE.

8) VYkaxuTe, mMpU KaKUX YCJIOBUSAX pabOTa JAHHOTO TajJbBAHUYECKOTO
AIIEMEHTA MOXKET ITPEKPATUTHCS ?

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

OnbiT 2. H3yuyeHue padoThl KOHIEHTPAIMOHHOIO TaJIbBAHNYECKOIO
3JIEMEHTAa

Boinosinenue padotrbl. B 1Ba crakaHumka HajedTe pacTBOPHI CylibdaTa
[IMHKA pa3HOW KOHUEHTPAIMU: MEPBBIA C KOHIEHTparuen 1 MOJ'IB/)IM3, BTOPOM -
0,001 moms/mm*;



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

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

3ananue. 3anuch TaHHBIX ONbITA.

OTKJIOHSIETCS JIU CTpENKa raJlbBaHOMETpa?

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

CocTaBpTe cXeMy KOHLEHTPALMOHHOI'O TaJIbBAHUYECKOTO 3JIEMEHTA:

(-)Anon (+)Karoxg

CocraBbTe 3JEKTPOHHO-UOHHBIE YPABHEHUS, IPOTEKAIOLIUE B
MOJIy3JIEMEHTaX: Ha aHOJIE; Ha KaTo/Ie.

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

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

KontpoJbHbie Bonpocsl o Teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B n1Ba cocyna ¢ roiny0bsIM pacTBOPOM MEIHOTO Kyopoca MOMECTHIIN B
MEepBbIN IIMHKOBYIO MJIACTUHKY, a BO BTOPOUl cepedpsinyto. B kakom cocyne
IBET pacTBOpa nocreneHHo npomnager? [louemy?
2. YBEJIUUUTCS, YMEHBIITUTCS UK OCTaHETCsA 0e3 M3MEHEHHUsI Macca IIMHKOBOH
IJIACTHHKH MIPU B3auMoaeicTBuu ee¢ ¢ pactBopamu: a) CuSQO,; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. VBeIUUIUTCS, yMEHBIUTCS WA OCTaHETCs 0€3 N3MEHEHUS Macca KaJMHEBOU
IJIACTUHKHU MPpH B3auMoeicTBuu ee ¢ pactBopamu: a) AGNOs; 6) ZnSOy; B)
NiSO,? [Touemy?
4. Tlpu KaKoit KoHneHTpamuy noHoB Cu’* (MoIb/aM’) 3HAYEHHE TOTEHIHATA
MEJIHOTO 3JIEKTPO/Ia CTAHOBUTCS PABHBIM CTAHAAPTHOMY MOTEHI[HATY
BOJOPOJHOIO 3JeKTpoaa?
5. TIpu kakoii KOHIEHTparmy ZN>* (B MOIB/AM’) HOTEHIHAI IHHKOBOTO
anektpoaa Oyaet Ha 0,015 B mMeHbIe ero cTaHIapTHOTO JIEKTPOTHOTO
nmoreHuaia?

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



7. Kakme mporecchl TPOUCXOMAT Y IJIEKTPOAOB TalbBAHUYECKOTO
AJIEMEHTA, COCTOSIIEr0 U3 MEIHOW M HUKEJIEBOW MIACTUHOK, MOTPYKEHHBIX B
onromosrsipHbie pactBopsl CuSO, u NiSO,? Paccunraiite DJIC snemeHTa.

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

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

10.B cxeme TallbBAaHUYECKOTO JJIEMEHTA JJIEKTPOJAMHU SIBIIAIOTCS
MarHueBass M UWHKOBAasl IUIACTUHKH, OIYIIECHHBIE B pPAacTBOPbl MX HOHOB C
aKTUBHOM KOHLIEHTpAalueil 1 momb/mm®. Kakoil Meramn SBISETCS aHOLOM,
Kakoil katojgoM? Hamuimiute ypaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHOMN
pPEaKINH, TPOTEKAIOIIEH B 3TOM TAIbBAHUYECKOM 3JIEMEHTE, U BBIUUCIUTE €T0

SIC.

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

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

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

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

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



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

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

1. Menp He BBITECHSIET BOJAOPOA U3 pa3daBieHHbIX kuciaoT. [Touemy? Onnaxo,
€CIIM K MEIHOM IUIACTHHKE, ONYIIEHHOW B KHUCJIOTY, IPUKOCHYTHCA LIMHKOBOM,
TO Ha MEIuW HauuHaeTcs OypHOe BblJeIeHUue Bojaopoaa. Jlaiite »3Tomy
O0OBsICHEHHE

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

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

4. Ecny mIacTUHKY M3 YUCTOrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCIOTY, TO
HauyMHAIOIIEECHd BBIJICJIEHUE BOJOPOJa BCKOpE MOUYTH mpekpamaercs. OmgHako
IIpY TNPUKOCHOBEHMM K LHUHKY MEIHOW IIPOBOJIOYKOW Ha IOCHEOHEN
HauynmHaeTcs OypHoOe BbleNeHUE Bojopoa. [laiite 3ToMmy 00bsICHEHHUE.

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

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

7. B pacTBOp XJOpPOBOAOPOIHOHN (COJNSTHOM) KHCJIOTHI MOMECTUIM IUHKOBYIO
IJACTUHKY, U HMHKOBYIO IUIACTUHKY, YaCTUYHO IOKPBITYI0 MeApl0. B kakom
clydae IpoLecC KOppO3MM I[MHKA IPOUCXOAUT HUHTeHCcuBHee? OtBer
MOTHUBUPYHTE.

8. I[loueMy XMMHYECKH YHCTOE JKEJIe30 00Jiee CTOMKO MPOTHB KOPPO3HWH, YeM
TEXHUYECKOE KeJe30?

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

10. Kak Bausier pH cpeabl Ha CKOPOCTh KOPPO3UU TEXHHUYECKUX METAJIOB:
xkene3a u unHka? [louemy?



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

Tema 1: OcHOBHBIE NOHATHSA U 3aKOHBI XUMHH

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

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

Tema 1: Knaccupukanuss HeopraHuYeCKMX COeIHUHEHUH
Bapuaur

Harmmre ypaBHeHVs1 peakiiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JANTe HA3BAHMS
HPOYKTAM PEAKIKL:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AICl3—Al (OH)3

Tema 2: JHepreTuka XuMH4eCKHUX MPOLECCOB
Bapuant

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

C2H4(r) + 302@ > 2C02(r) + 2H20(>K)

CnenaﬁTe BbBIBOJ O BBIACJICHUH WUJIH ITOIJIOIICHUH TCIIJIOTHI B ITPOICCCE PCAKIIHNU.

BemecTtBo | CocTosHuE AHOzgs, ke
MOy

C2H4 T 52,280

CO2 r -393,510

H,O xK -285,950

Tema 2: CkopocTh XMMHYECKON peakunu. XUMHYECKOe pAaBHOBeCHE
Bapuant
A)1. Kax mMeHHTCS CKOpOCTh MPSIMON PEAKITAH

CaOy.) + COx(r) <> CaCO3(15.)

©CJTM YBEJIMUMTH JIARTICHHE B CHCTeME B 3 paza?

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

U BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.Cpopmymipyiite 3aKOH JEHCTBYFOIIMX MAcC.

4. Onpenermre, B Kakyl0 CTOPOHY CMECTUTCS — XUMHYECKOE  PaBHOBECHE TP YBEIMHUECHHM
KOHLIHTPALIX TIEPBOIO MCXOTHOTO BEIIECTBA, I YMEHBILICHHS JIARTICHS] B CUCTEME.

5. Cchopmympyiire mprHin JIe-1Larenne.




Tema Ne 3: Crpoenue aroma. Ilepuommdeckasi cucreMa XMMHYECKHX
1eMeHTOB /1.. MeneieeBa

Bapuanr

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

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

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

Tema Ne 3: Xumnueckasi cBsi3b. CTpOeHHE MPOCTEHINNX MOJIEKYJI
Bapuant

Hns coequnennii HBr, Fe,03, H,O

a) YK)XKUTE TUTT XUMHUYECKOH CBS3H B MOJIEKYJIax

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

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

r) H300pa3uTe reOMEeTPUUECKYI0 (POPMY MOJICKYJIBI BOJIbI, YKAKUTE
BAJICHTHBIN yroOJI.

Tema 4 PacTtBopbl. PacueTHblIil MNPAKTHKYM — CIIOCOOBI BbIPA:KEHHS COCTAB
pacTBopoB. MoHHoe npou3BeeHue Boabl. Bogopoanblii moka3aresnb pH.
PacTBopsl 3s1ekTposiuToB. KoMmiekoo0pa3oBaHue B BOJHBIX PACTBOpPaXx.

Bapuanr

1. Beruucnure: a) MaccoByl JI0JIF0 BemecTBa B mporeHTax (w%); 0) MOJApHYIO
KoHIleHTparuto BemecTBa (Cgy); B) MOJSIPHYIO KOHIEHTparuio 3kBuBaieHTOB (C,); pacTBopa
¢dochopHOI KUCIOTHI, MOJYYEHHOTO NMPHU pacTBOpeHHH 18r KucioTel B 282 cM® BOJIBI, eCIH
moTHOCTS ero 1,031 r/m®, Yemy pasen tutp (T) atoro pactBopa?

2. KakoBa Oyner koHIeHTpaIus noHOB Bojgopoaa B 0,1 M pacTBope a30THCTOI KHCIOTHI
HNO,, xoHCTaHTa AKCCOIMAIIMK KOTOPOil paBHa 5 - 10,

3.HamummTe ypaBHEHHs qccOLManuU cieayrommx asnekrponuTtoB: a) Ca(HCOs),;0)
Ba(OH)z; B) CaCly;

4. HamummTe mojiHOE U KPaTKOe MOHHO-MOJIEKYJISIPHOE YpaBHEHHE PeaKkUy, MPOTEeKaroIen
0 CXEMe:

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

[Co(NH3)sSO4]NO; OIpeIETE

a) BHYTPECHHIOIO " BHEIITHIOO chepsr;



0) 3apsiz BHYTpeHHel 1 BHeIIHel cdep;
B) KOMITICKCOOOPA30BaTeib; T)3apsii KOMILICKCOOOpa30BaTelIs,

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

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

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

Bapuanr

1. Hamummre ypaBHEHHUS THUAPOJIM3a B MOJEKYJISIPHOM M MOHHOW (hopMax CIeayroUInX
coneii: NaHSO3; u MgCl,. Ykaxure pH cpenbl 3THX pacTBOPOB.

2. Beruucnute ®ecTKoCTh Boibl, eciin B 500 i1 ee comepkutcs 202,5 r Ca(OH),.

3.IlpuBeaute ypaBHEHUS peakUUd MPH XUMHUYECKOM CIOCO0€ yMSTueHUsl BIbIpeareHTaMu:
U3BECTHIO, KAIBLIIMHUPOBAHHOM cOI0H, KapOOHATOM HATpus , opTodhochaToM HATPHSI.

4. BpruncnuTe TeMIiiepatypy 3amep3aHusi pactBopa i, (p) anTudpH3a, MOIYYEHHOTO MIpU
pactBopenuu 2 Kr stuaeHrmkons CoHy(OH), B 2 kr BobL

Tema Ne 6 lucnpcHble cuctembl. KoJL1ouaHOE COCTOSIHNE BelleCTB
Bapuant
1. CocraBbTe (hopMyTy MUIEIUTBI 307151, H300pa3UTE CXEMY CTPOCHHUS MUIIEIUTBI, ONPEACITUTE

3aps] KOJUIOUAHOM yacTulibl. Kakyro coib Hazo B34Th (U3 ABYX IpeAaraéMbiX) B HaUMEHbILEM
KOJINYECTBE JUIsl KOATyJIALUU 30115 U [Touemy?

3011b Crabuuzarop Conu-Koarynsropbl

AgCl KCl NaCl, CaCl,

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

KonrpouabHasi padora Ne 3 Temsi (7,8)

(15 BapuanToB MO KaxK0ii Teme)

«OKHCIANTEILHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU. JJIEKTPOXUMHUYECKHE
npoueccbnN
Bapuanr

3aganme 1. C momoupio MeToja 3JEKTPOHHOTO OanaHca paccTaBbTe KOI(D(UIMEHTHI B
YPaBHEHUU PEAKLIUU U YKOKUTE OKHUCIUTEIb U IIPOLECC, B KOTOPOM OH Y4YacCTBYET,
BOCCTAHOBUTENb U IIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H,SO4 — CuS0O4+ SO, + H,0.
3ananue 2. Brruncnure 37M€KTPOJIHBIM MOTEHIIMAN, BOZHUKAIOMIMNA MPU MOTPYKEHUH LIMHKA B
pacTBOp €ro CoJIi C KOHUEHTPALNEl KaTHOHOB Zn** 0,001 momb/1M3.



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

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

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

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

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

TecTbl
Tema Ne 1 OcHOBHBIC MOHATHSA M 3aAKOHBLI XUMHUH

TecToBbIE 3a1aHUA

1. IIpocTeie BeecTBa
1) monmmaTHICH

2) rpadur

3) 6enbiii pochop

4) ammuax

2. MounspHblii 00beM ra3za usmepsercs
1) moutb

2) MoJIb/1

3) KMOJIB/M

4) n/kmMoJTb

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

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

3) 3akoHa ABoraapo

4) 3aKoHa KpaTHBIX OTHOLICHUN

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

2) MenpeneeBbIM

3) ABoraapo

4) JIoMOHOCOBBIM

5. DKBUBAJEHT —3TO peajbHas WM YCJIOBHAs YacTHIIA BELIECTBA, KOTOpas B JaHHOU
KHCJIOTHO-OCHOBHOMW PEaKIIMK SKBUBAJIEHTHA OJJHOMY KaTHOHY BOJOPOJa WJIU B JaHHOU
OKHCJIUTEIbHO-BOCCTAHOBUTENNBHON ~ PEAKIIUU OJHOMY ...

1) no3utpony

2) IpOTOHY

3) DIEeKTpPOHY



4) HeUTpoHy

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

2) SKBUBAJICHTHOMN

3) MostsipHOM

4) MoJIEKyISIpHOI

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

2) denon

3) cona

4) rpadur

8. [Ipu HOpMaATBHBIX YCIOBUSIX 3,01+10% MOJIEKYJI ra3a 3aHUMalT 00beM
1)11.2n

2)22,4 1

3)11,2n

4)5,6 1

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

1) 1/12 maccer atoma m3otoma 2C

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

4) 1/14 maccer aroma u3oroma “C

10. XuMuuecku HeJIeTUMbIE YaCTHUIIBI — 3TO
1) atoM kuciopoa

2) MoJieKyna BOJbl

3) mpoToH

4) MoieKya aMMHaKa

Tema Ne 1 Kutacebl HeOpranm4eckux coeiUHHeHU I
TecToBbIC 3a1aHUS

1. Cuinkat HaTpus pearupyer
1) ¢ yronbHOM KHCIIOTOM

2) C COJITHOM KUCIIOTOM

3) ¢ Bogoit

4) co BCeMHU 3TUMHU BEIIECCTBAMHU

2. TonpKo cpeHsAs COJIb MOJYYAETCS MO0 PEAKLIAH
1) H2SO, + Mg(OH), =

2) leo + H2C03 =

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

4) CH3COOH + Cu(OH), =

3. Okcun Cl,0; 06pasyeT coub ...
1) NaC|O4



2) NaClO;
3) NaClO,
4) NaClo

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

2) kapOoHaTa KaIbIHS U XJIOPOBOIOPOTHON KHUCIOTHI

3) kapOoHara Kanusi 1 HUTpaTa O6apus

4) kapOoHaTta me3us u xjaopuaa xenesa (I1)

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

2) Ca(OH)Q + CO, =

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

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

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

2) NH;NO,

3) NaNO;

4) Ca(NO,),

7. Kucnotasle OKCHABI MOTYT B3aUMOJIEMCTBOBATD:
1) Bomoi

2) KUCTOTOU

3) ocHOBaHHEM

4) am(pOoTEepHBIM OKCHIOM

8. OCHOBHBIE OKCUJBI MOTYT B3aUMOJEHCTBOBATH:
1) Bomoi

2) KUCTIOTOM

3) OCHOBaHHEM

4) KACIIOTHBIM OKCHUJIOM

9. PearupoBath ¢ BOJ10i1 OyAyT
1) okcun yraepona (1V)

2) OKCHUJ KaJIbLIHs

3) amMuakx

4) menp

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

2) kapOoHAT KaJus

3) kapOOHAT TUAPOKCOKAIBITUS
4) kapOOHAT KaJbITUSI



Tema 2: JHepreTuka XUMHYECKHUX MPOLECCOB
TecTOBBIE 3a1aHUSA

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

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

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

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

4. BelpaxkeHre TIEPBOTO 3aKOHA TEPMOJIUHAMUKH
a) Q= AU +A 6) A=U-TS B) PV =nRT 1) G=H-TS

5. TepmoarHaMU4YeCcKasi XapaKTEPUCTUKA, HE SBJISIOIIASACS PYHKIUEH COCTOSHHUSI
a) BHYTPEHHsA dHEprusi 0) SHTaJIbIHUS  B) DHTPONHUA r) pabora

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

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

xR

6) Q =AU + PAV 1) dSz?

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

9.CTaTucTHYeCKU XapakTep BTOPOTO 3aKOHA TEPMOJAMHAMUKH BBIPAXKAET YPAaBHEHHE
a) d8=§ 6)S =kinw
B) AS = SKOH_ SHaq F) (AS)U’V Z 0

10.Onpenenenne noaHOro 3amnaca BHyTPEHHEN SHEPTUH BELECTBA
a) BO3MOXXHO SKCIEPUMEHTAJIBHO 0) HEBO3MOXHO HKCIIEPUMEHTAIBHO
B) BO3MOXHO pacd4€THBIM CIIOCOOOM I') HEBO3MOXKHO PaCYETHBIM  CIOCOOOM

11. ®opmynuposka 3akoHa ['ecca

a) TerIoBoM 3 deKT peakiu 3aBUCHUT TOJIBKO OT HAYaJIbHOTO U KOHEYHOT'O COCTOSTHUS
CHCTEMBI ¥ HE 3aBUCHUT OT ITyTH PEaKIIuu

0) TeruioTa, MoTJIoIaeMasi CHCTEMOM MTPH MTOCTOSTHHOM 00beMe, paBHA H3MEHEHUIO BHYTPEHHEH
DHEPTUU CHCTEMBI



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

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

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

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

14. N3onupoBaHHas cucteMa

a) 0OMEHHBAETCS C OKpY Karollel cpeoi sHeprueit

0) oOMeHHUBaeTCs ¢ OKpYXKAIoUIeil cpeioit BEIecTBOM

B) OOMEHMBAETCA C OKpYXKarollel cpeoit paboToii

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

15. Camonpou3BOJIBHBIMU Ha3bIBAIOTCS MIPOLIECCHI

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

Tema Ne 2 Xumudeckasi KUHHETHKA. XUMH4YeCKOe pAaBHOBeCHE
TecToBbIe 3a1aHUSA

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

2) C yMEHBIIICHUH KOHILIEHTPAIMH a30Ta

3) ¢ yBEIMYEHHUH KOHIICHTPALIMM aMMHaKa

4) ¢ yMEHBIIIEHUM KOHIICHTPALlMU aMMHUaKa

2. Beixon ammuaka 1o ypasHeHuI0 peakuut Ny )+3Hyr) == 2NH;.)+Q
YBEITUYHTCS, €CITN

1) TOBBICUTH TEMIIEPATYPY, TOBBICHTH JIABJICHNE

2) MOBBICUTH JAABJICHHE, IOHU3UTHh TEMIICPATYPY

3) TOBBICUTH TaBJICHUE U TEMIIEPATypy

4) MOHW3UTH TaBJICHUE U TEMITEPaTypy

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

2) cMecTUTCA BIPaBo

3) cMecTUTCS BJIEBO

4) He BIUSET HA CMENIEHUE PABHOBECUS



4. KuneTnueckoe ypaBHEHHE I TIPSMOTO MPOLECCa PEaKUUU Ay ytBy ) =
ZAB(F.)

1) V=k C¥(A)

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

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

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

5. IIpaBunbpHOE BBIpa)KEHUE CKOPOCTU XUMUYECKOU PEAKLINH
2Cr(TB) + 3C|2£r.): 2C|’CI3(F.)

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

6. KoHCcTaHTa CKOPOCTH XUMUIECKONM PEAKITUHN 3aBUCUT
1) KOHIICHTpAITUHN PEarupyIOIINX BEIICCTB

2) TeMIiepaTypbl

3) IpUPOJIBI pearupyromnuX BEIIESCTB

4) naBieHus

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

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

2) cMecTUTCA BIPaBo

3) HE CMEeCTHUTCSA

4) noBbICUTCS

9. VBenuueHue KOHLIEHTPAIMKU UCXOJHBIX BEIIECTB CMEIIAeT XUMUYECKOEe
paBHOBecHE

1) BiEeBO

2) BpaBo

3) He cMmerIaeT

4) He BaUsET

10. PaBroBecue peakuuu SO, )+0,50,,) == SO;,+ 99x/x npu
MOHKEHUH TeMITePaTypPhl
1) He cmecTuTCH
2) cMecTUTCA BIIPaBo
3) cMecTHUTCS BJIEBO
4) cKOpOCTh OOpPaTHON PEAKIIMA YMEHBITUTCS, a MPSIMOU — HET



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

1) MOBBICHTH TEMIIEPATYPY, TOBLICHTD JaBJICHHE

2) MOBBICUTH JABJICHHE, IOHU3UTH TEMIICPATYPY

3) MOBBICUTH JIABJICHUE U TEMIIEPaTypy

4) MOHW3UTH JTaBJICHUE U TEMIIEPaTypy

12. IloBbllIeHNE TaBJICHUS U TIOHWKEHHUE TEMIIEPATYPhl B CHCTEME IPUBOJUT K
MTOBBIIEHUIO BBIX0O/Ia TPOJYKTA PEAKIIUU B CIIydae

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

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

3) Hy+l, == 2HI-Q

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

13. YcioBueM XUMHUYECKOTO PAaBHOBECHS SBIIIETCSI PABEHCTBO

1) KOHILIEHTpaIUi UCXOHBIX BEIIECTB U MPOYKTOB PEaKIIUn

2) ckopocCTe npsMor U 00paTHOM peaKIuii

3) PHEpruii UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIIHIA

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

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

2) cMmenaeT BIpaBo

3) He cMemaeT

4) HEeT NpaBUILHOTO OTBETA

15. PaBHOBecHe CMECTUTCS NTPU YMEHbBIIICHUH JaBiieHus B cucteme No,+O, ==
2NO

1) BieBo

2) HE CMECTHUTCS

3) BOpaBo

4) HEeT NpaBUIILHOTO OTBETA

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

TecToBbIC 3a1aHUA
1. Meramnueckue cBoiicTBa Harbosiee BhIPaXKEHbl y aTOMa
1) nutus
2) HaTpusd
3) kanus
4) xaibIus

2. Haubonbimmii paguyc aromMa UMeeT
1) K



2) Na
3) Li
4) Rb

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

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

2) xjopa

3) 6poma

4) ¢dropa

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

2) yCWJIUBAIOTCS

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTH

6. B MmanibIx nepuosax ¢ yBeJlIMue€HUEM 3apsjia sapa paguycbl aTOMOB
1) yBennuuBaroTcs

2) U3MEHSI0TCA EPUOIUYECKH

3) yMeHbIIarTCcs

4) HE U3MEHSIOTCS

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

1) B,0O;

2) Al,O3

3) N2Os

4) P,0s

8. Tpu uactuuel Ne’, Na*, F~ uMeroT oguHakoBoe
1) MaccoBoe unciio

2) 4KUCIIO HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4uCcII0 TPOTOHOB

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



4) 2

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

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noxypoBHEN Ha S3HEPTETUUECKOM YPOBHE OIMPEAEIISAET ... KBAHTOBOE
YHUCIIO

1) rnaBHOE

2) MarHuTHOE

3) opbuTtanbpHOE

4) cnuHOBOE

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

2) 2

3) 10

4) 14

13. IlepeMeHHYIO CTENEHb OKUCIECHUS POSBIISIET JIIEMEHT C AIEKTPOHHON
dbopmynon

1) ...35°3p*

2)...4d"5¢?

3)...3s%3p°

4)..3d"4s°

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

2) 5 rpymre, moOOYHOM MOATPYIIE

3) 7 rpymre, moO0YHOM MOATPYIITE

4) 7 rpynne, ri1aBHOW NOArpymnmne

15. Haumensbien sHeprueit noHusaruu oodiaaaet
1) xanbiuit

2) MBIIIBIK

3) xpom

4) Opom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCHOOB IIPOUCXOOHNT B PAAY
1) P205 — SlOz — Aleg

2) MnO — MIlOz — Mn207

3) N205 — P205 — ASZO5



4) CI‘207 — P205 — A1203

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

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

KBAaHTOBOE YHUCIIO
1) rmaBHOE

2) MarHuTHOE

3) opOuTanpHOE
4) ciuHOBOE

19. 3apsa sapa atoma, uMeroiero 21 aneMeHTapHyo 4YacTuIly, paBEH
1) +7

2) +12

3) +21

4) +10

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

1) maccel aTomMa

2) mMacchl sapa

3) yKciia IpOTOHOB

4) 3apsina sgpa

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

2) aroMma Ar

3) aroma Na

4) nona Na’

22. Haubosplee 3Ha4Y€HNEe SHEPTUY MOHU3ALIUH Y aTOMa
1) propa

2) xanus

3) a3ota

4) xpoma

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



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

1) Mn 2) Mo

3) As 4) V

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

3)N 4)C

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

3) 5 4) 2

27. HanMmeHnsbliiee CpOJICTBO K JIEKTPOHY y aTOMa

1)C 2) N

3)0 4) F

28. MakcuMallbHOE YHCIIO JIEKTPOHOB Ha 4-OM 3HEPTreTUYECKOM YPOBHE
1) 8 2) 18

3) 32 4) 2

29. HamMmeHee akTUBHBIM HEMETAI UMEET 3HAUEHHE OTHOCHUTEIBHOM
AIEKTPOOTPULIATETIEHOCTH PAaBHOE

1) 2,2 2) 1,0

3) 2,35 4) 1,4

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

2) HOMepy psiaa

3) HOMepy rpynibl

4) NopsIKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsizb. CTpoeHHEe NPOCTEHIIINX MOJIEKYJI

TecTOBBIC 3a1aHUSA

1. Xumuueckas cBs3b B MoJieKyJe pocpuna PH3
1) xoBasieHTHas MOJIApHAas

2) KOBaJICHTHAsl HETOJIsIpHast

3) nonnas

4) Merannuyeckas

2. CoeTMHEHHSIMU C KOBAJIEHTHOM MOJISPHOU CBSI3BIO SBISIOTCS
1) Boga u cepoBoaOpOa

2) 6pomu Kanus ¥ a3oT

3) aMMHaK ¥ BOJAOPOJL

4) KuCIOpoa U MeTaH



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

2) HBr

3) Py

4) CaCl,

4. CoelMHEHUSIMU C KOBAJIGHTHON HEMOJIAPHOM CBS3BIO SIBISIOTCA
1) xsopu HaTpUsl U METaH

2) XJ0p U a30T

3) 6poM 1 aMMHuaKk

4) 1o 1 cepoBOIOPO]

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

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

2)-3

3) +3

4) +4

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

2) Pls

3) N.O

4) AsHs;

8. B coemnuenun NaOH cBs3p

1) noHHast ¥ KOBaJICHTast OJISIPHAS

2) MOHHAas U JOHOPHO-aKIEeNTOpHAas

3) KOBaJIeHTHAas MOJIIpHAasi U BOAOPOIHAS

4) KoBaJICHTHAs HEMOJISIpHAs U MeTalIn4yecKas

9. loHHast cBA3b BO3ZHUKAET MEXJly aTOMaMH
1) meTanios

2) HEMETaIJIOB

3) MeTaIoB U HEMETAJUIOB

4) B MoJeKynax MpOCThIX BELIECTB

10. CBOMCTBOM KOBAJIEHTHOH CBSI3U HE SIBIIIETCS
1) HanpaBIEHHOCTH
2) noJIsApU3yeEMOCTh

3) HaCKINIAEMOCTh
4) cOnpOTHUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BbIpasKeHHUsI COCTABA PACTBOPOB

TecToBBIE 3a1aHUA

1. MaccoByto 00 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT MO (hopMyIie



n
1) C=—

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

4) m(semectBa) = M(pactopa) — m(H20)

2. MomnsipHyt0 KOHLEHTPALIMIO PaCTBOPa PACCUUTHIBAIOT MO (hopmyie

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

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

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

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

2) 2,2000

3) 0,0022

4) 22,0000

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

2)150r

3)3,0r

4H15r

6. KomnuectBo BemrectBa NaOH B 500 M 0,2 M pacTtBOpa
1) 0,2 monb

2) 0,1 monb

3) 0,01 momnb

4) 0,02 monb

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

1) 14,3

2) 8,6

3) 1,43

3) 2,86

8. Tutp pacTBOpa paccCUUTHIBAIOT 11O POpMYIIE:



C =

1) MBK.
m
T=—
2) V;

m

3) W = —

m

4) c1V1=coVs

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

1) 0,01

2)0,5

3)0,1

4) 0,05

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

TecToBBIE 3a1aHUA

1. DJIEKTPOIUTHYECKOM AUCCOIUALIMEN HA3bIBAIOT
1) pazaenenue cMecH IyTeM HarpeBaHus

2) pacTBOpEHHE COEIMHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3auMOJICIICTBHUE BEIIECTBA C BOJOM

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

2) HF

3) H,S

4) HCI

3. CunbHBIM AJIEKTPOJIUTOM SBIISIETCS PaCTBOP
1) HCIO

2) H,CO3

3) H2S04

4) H,SO4

4. Hanbonee cUIIbHBIM 3JIEKTPOIUTOM SIBJISIETCS PacTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoOHBI TUCCOLMUPOBATH MO TUITY KUCIIOTHI JIEKTPOIUTHI



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

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

2) Ba®* u NO3

3) Ba* u SO,

4) Ba®* u CH3sCOO

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

2) H,Si0; K,=2,2:107"

3)H,Se03  K,=3,5-10"

4) H,TeO; K,=310"

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

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

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

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

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

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

10. CreneHp 37eKTPOTUTHUECKON TUCCOIUAIIMN HE 3aBUCHUT OT
1) KOHIIEHTpaIuU PacTBOpa

2) naBieHus

3) npupoIbI ANEKTPOIUTA

4) reMnepartypbl

HNounnoe npoussenenue Boabl. Boropoanbiii nokasareib
TecToBbIe 3a1aHNA

1. JJakMyc B pacTBOp€ KUCIOTHI
1) xpacHbI!

2) cuHuit

3) duoneToBbIit

4) xenThIit

2. ManuHOBYIO OKpacKy B HIEJIOYHOW Cpeie UMEET UHIAUKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBEpCaJIbHBIN

4)) penondranenn



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

2) KpacHy0

3) GecrBeTHYIO

4) opaHXeBYIO

4. YBenn4eHue B paCTBOPE KOHIICHTPALUU THAPOKCH]] - HOHOB COOTBETCTBYET
1) ymenbmenuto pOH

2) yeenuuenmio [H']

3) ymensimenuto pH

4) ysenuuenuto pH

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

2)-3

3) 10

4) 10°®

6. DIEKTpOIUTUYECKAs AUCCOLUAINS BOJIbI IPUBOJIUT K 00pa30BaHUIO HOHOB
1) H+ + 0

2)2H"+ 07

3) H30++ OH

4)OH + 07

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

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

2)4

3) 10

4)7

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

2)7

3)11

4)4

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

Kommiexkcoo0pa3oBaHue B BOJHBIX PACTBOPax

TecToBBIE 3a1aHUA



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

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

2) BHemHeH chepbl

3) nuraHaoB U KOMIUIEKCOOOpa3oBaTesneil

4) nura"oB U BHEIIHEH chepbl

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

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

5. CreneHp OKUCIIEHHs KOMIUIEKcooOpa3oBarens B coenunenun [Pt(NH3),Cl,] paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopiuHallMOHHOE YKCII0 ONpeeNsIeT

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

3) 4MCIIO LIEHTPAIBbHBIX aTOMOB

4) 3apsn BHyTpeHHEH cepsl

7. lllenoyHbIe METAIIIBI BXOST B COCTaB KOMIUIEKCHBIX COSJMHEHHH B POJIH
1) muranmoB

2) KoMIUIeKCcO0OpazoBaTenen

3) nuraHaoB U BHELIHEN cdepsl

4) BHewHEH cdeprl

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

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

2) +2

3)0



4) +6

10. KoopauHaIMoOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessi He 3aBUCHT
1) OT mpUPOIBI KOMILUIEKCOOOpa30BaTEIs

2) 3apsia KOMIUIEKCOOOpa3oBaTess

3) TemriepaTypbl

4) naBaeHUs

Tema S. I'mapoJsu3 costeit
TecTOBBIC 3aJaHUA

1. M'maponu3zy noaBepraroTcs Cou
1) KCI

2) NaCN

3) CH3COONa

4) NaNO3;

2. rHHpOHHSy HC IMOABCPIrar0TCA COJIN
1) NH4NO;

2) AICI;

3) BaCl,

4) Na,SO4

3. HOJ'IHOMy THUAPOJIN3Y TOBEPTrar0OTCA COJIU
1) Fe(CO3)3

2) Aly(SO4)3

3) FeCls

4) Al,S;

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

2) Na,CO3

3) CuSO4

4) BaCl,

5. 3nauenne pH>7 uMerOT BOJIHBIE PACTBOPHI COJIEH
1) Ba(N03)2

2) Zn(NO3),

3) NaCH3;COO

4) K,S

6. YpaBHeHHe COs*+HOH === HCOs; +OH oTHOCHTCS K TUAPOIU3Y COIU
1) Ca(HCOs3),

2) Al(CO3)3

3) K2COs

4) KHCO3

7. OCHOBHBIE CONM 00pa3yrOTCs MPU THIPOTIU3E

1) MgCl;

2) Al,S;3

3) K3PO4

4) CuSO,



8. JlakmMyc OKpalmMBaeTCsi B PO30BBIN IIBET B PACTBOPAX COJIEH
1) Alx(SOq)3

2) Na,CO3

3) K2S

4) ZnCl,

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

2) CaS

4) Na,S

10. denondranens mpuoOpeTacT MAIMHOBYIO OKPACKy B pacTBOpax Cojei
1) AICl;

2) KNO,

3) Na,S

4) K,SiO3

KecTkocTh NPUPOIHBIX BOJ

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

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa30aBlieHUEM;

0) TUTpOBAHUEM;

B) CMEIICHUEM

T') SKBUBAJICHTOM THUTPAHTA.

5. MOMEHT 3aBEpPUICHUS] XUMUYECKOW pEaKIUN B TATPUMETPUHN HA3BIBAIOT:
a) CKAYKOM THUTPOBAHUS,

0) KpUBOW TUTPOBAHMUS;

B) JIMHUEW HEUTPAIBHOCTH;

I') TOYKOM 9KBUBAJICHTHOCTH.

7. TuTp pacTBOpa pacCUYUTHIBAIOT 1O GopMyIie:

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

a) C=

6) T= M(pacTB.BelecTBa) |

V(pactBopa)

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

m(pactBopa)
10. PacTBOp, MPUTOTOBIEHHBIM MO TOYHOM HABECKe WM U3 (PUKCaHaa,
Ha3bIBACTCSA



a) CTaHAApTHBIM;

0) cTaHIapTU3UPOBAHHBIM;
B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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

100 Mn mpupomHod Bonbl monuio B cpeanem 17,6 ma 0,05 v pacTtBOp
KOMITJIEKCOHA

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

0) 17,6 MMOJ’ILI)KB/I[MS;

B) §,80 MOJII)C-)KB/,ZIMS;

r) 8,80 MMOIBIKB/IM".

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

0) aluaUMEeTPpHUH;

B) KOMILUIEKCOHOMETPHH;

') apreHTOMETPUH.

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

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

0) 0,85 MMOJIBIKB/ M

B) 8,50 MOJIBOKB/IIM

r) 8,50 MMOJIBIKB/ M.

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

6) CO5%, HCO5';

B) NO3'.

17. Kakas 5keCTKOCTh BOJbI YCTpaHsETCsl KUIISTYUEHUEM B TeueHue 1 vaca npu
aTMOC(EpPHOM JaBJICHUU?
a) MocTosiHHAas; 0) 00111asi; B) BpeMeHHasl.

18. K kakoMy Kjaccy OTHOCUTCSI BOJIa, €CJIM €€ 00Ias KeCTKOCTh paBHA 5
MMOJIb-IKB/11?

a) MArKas;

0) TOBOJIBLHO JKECTKAs,



B) CpPEIHEN KECTKOCTH;
T') )KECTKasl.

20. Yepe3 kakve COENMHEHMS YCTPAHSIOTCA THIPOKApOOHATHI KaJIbLUS M
MarHusi?

a) CaCOj3, MgCOQOg;

0) CaCOg3, Mg(OH),;

B) Ca(OH),.

21. Kakoii u3 peareHTHbIX METOAOB NPUMEHSIOT JJId YCTpaHEHUS
KapOOHATHON KECTKOCTH M OJJHOBPEMEHHO JIJIs1 YMECHBIIICHHS IETOYHOCTH ?
a) kursiueHue; 0) n3BecTkoBanue; B) BBegeHne NaOH.

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

1. CucreMsl, B KOTOPBIX OJJHO BELECTBO B BUJIE MEJIKMX YACTULl PACIPEAECIECHO B Cpelie
JIpyroro BEUIECTBA Ha3bIBAIOTCH ... .

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

3. BemiecTBo, B KOTOPOM pacipeiesieHbl MEIKNE YaCTUIbl, HA3bIBAIOT AUCIIEPCUOHHOM ... .

4. Dmynbcus, 31O ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIILHBIN PACTBOP

5. A»po3oib, 37O ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOHUTEINIBHBIN PacTBOP

6. Cycnensus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTENIBHBIN PacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOMTENIbHBIA PACTBOP

8. Cucrema, oOpa3oBaHHas Ta30BOM JUCIIEPCHON cpeoi M KUAKON JucrnepcHoil (azoit —
970 ... .



— a’p0o30I1h

— OMYIBCHUS

— CyCHEH3Us

— Telb

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

— a’p0o30I1b

— IMYJIbCHUS

— CyCIICH3US

— Telb

10. Ocoboe cTyaHe00pa3HOe KOJUIOMIHOE COCTOSIHUE CUCTEMBI — 3TO ... .

— a’p0o30JIb

— OMYJIbCHUS

— CyCIICH3US

— Telb

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

— OpOYHOBCKOE JIBIDKCHUE

— muddysns

— celMMEHTAaNus

— KOaryJisius

12. CpoiicTBa KOJUIOWJHBIX PAacTBOPOB, XapaKTEPHU3YIOIIEECs CaMOIPOHU3BOJIbHBIM

MPUPOHBIM CMEIIMBAHUEM PACTBOPOB — ITO ... .

— OpOYHOBCKOE JIBUKCHUE

— muddys3us

— CeIMMEHTALUS

— KOaryJisius

13. CpoiicTBa KOJUIOMJHBIX PAcTBOPOB, XapaKTEPU3YIOIIEECS OCEAAHHWEM TUCIIEPCHBIX

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

— OpOYHOBCKOE JIBIKECHHE

— mddy3us

— CeMMEHTaIIU

— KOaryJsius

14. 3onp nonuaa cepedbpa C MONOKHUTENHHO 3apsHKEHHBIMU TpaHyJaMH B BOJHOM cpejne
KOHJICHCAIIHOHHBIM METOJIOM, B OCHOBE KOTOPOTO JISKUT peaKiusi 0OMeHa, MOKHO ITPUTOTOBUTH,
ecJId B U30BITKE pacTBOP

— K3SO4

- Agl

- KI

— AgNO;

15. CpolicTBa KOJIOMIHBIX PACTBOPOB, XapaKTEPU3YIOIIEEC] Pa3pyILICHUEM KOJUTOUIHBIX
YacTHIl — 3TO ... .

— OpOYHOBCKOE JIBH)KCHHE

— mudysus

— CeIMMEHTAaIHs

— KOaryJisius



Tema Ne6 Xumust BSsKYIIIMX CTPOUTEJIBHBIX MATEPHAJIOB

Bapuant
1.

I{eMeHTHBIN KIIMHKEP COACPIKUT

1 Ej oKCuA Kanbums

2 [ okcua anomMuHus

3 O okcua yrnepoaa (1V)
4 @ okcug kpemerust

2.

Ykaxure COACPIKAaHNUEC OKCHUIOB 3JICMCHTOB B ICMCHETC

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

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

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

TeTpadTOpoCMANKAT HaTpUA
3TUNEeHAMaMUHTETpaaueTaT HaTpusa
CUAMKaT HaTpusa

O00®

rmapocununkKaT Kanbunsa

4.

[Tpu onpenenennn coep:kaHusi aKTUBHBIX KOMIIOHEHTOB U IepeKera KOMOBOM U3BECTH, 00Pa3Iibl
BEILECTBA PACTBOPSIOT B BOJAE U TUTPYIOT PACTBOPOM

COJTIHOWN KUCNOTbI
KoMmnnekcoHa III
XpOMOreHa 4YepHoro

O00®

deHondTanemHa

5.
I{eMEHTHBIN KIIMHKEDP COAEPIKUAT

6enut

anut

uenut
antomodepput

ORRRE

STPUHTUT

6.
H3BecTh ITyHIOHKA B KAYCCTBEC BSXKYIICTO COACPIKUT

OoKCuA Kanbuus
oKCnAa MarHusa
rmapokcua Kanbumsa
oKcuma antoMnHuA

OC0O®O0O0

OKCMA KpeMHuUa



K 3aMCAJIUTEIISAM CPOKOB CXBATBIBaAHUA IEMCHTHEIX PAaCTBOPOB OTHOCATCS BEIICCTBA B PAAY

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

[Ey

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

w

8.

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

[y

QO xnopua HaTpusi, kap6oHaT Kanwus, cynbdat anoMUHKsS, 6opHas KUCI0Ta
(O wMouesuHa, Wasenesas KUCNOTa, HUTPAT aNIOMUHUS, XIOPWZA HATPUS

N

3 @ Xnopua HaTpus, kapboHaT kanus, cynbdat anioMUHKS, cynbdaTt HaTpus

9.
YKa)KI/ITe, KaKKe€ BEIICCTBA OTHOCATCA K BO3AYIUIHBIM BSIKYIIUM:

rmnc
nopTnaHALEMEHT
KOMOBas U3BECTb

RROR

KMCJ'IOTOYI'IOprIVI LEMEHT

10.
Ykaxure COCAUHCHUA, KOTOPBIC IPUMCHAKOTCA, KaK YCKOPUTCIN TBEPACHUSA T'UIICA:

a

XXMBOTHbIN KNewn
cynbdaT HaTpus

©
™ cynbdat aMmoHus
O

A W N =

rMApoOKCUA Kanbums

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

1 O M3BECTb

2 O MarHesuanbHbI LeMeHT
3 @ rMNHO3EMUCTLIN LeMeHT
4 O pacTBOPUMOE CTEK/I0
12.

Kakoii noH BBI3BIBAET KOPPO3HIO O€TOHA MO/ Ha3BaHME "IIeMeHTHas Oarmiia'?

1 O MarHmsa (2+)

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

13.

Kakyto peakiuio nuMmeeT pacTBOp MNOpTIaHAILEMEeHTa?

1 O KUCNY0

2 @ LLEeNoYHYO

3 O HenTpanbHyo
4 O cnabo-kucnyto



14.
DCTPUX-TUIIC COJIEPKUT B COCTaBE CYIb(aT KaIbIHs U ...

1 O Boay

2 @ oKcma Kanbuuns

3 O nyuuonaHosble fo6aBKM
4 O cynbdaT MarHus

15.

TBepz[eHne MHUHCPAJIBHBIX BAIIYIIHUX OMMUCAHO B TCOPHUU

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

Tema 7 OkuCINTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
TecTOBbBIE 3aaHUSA

D W N~

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

2) Cr03

3) CrOs

4) H,CrO,4

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

2) KNO2, NO, NHj;

3) NO, NHs;, HNO3

4) NO,, NH3, NO

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

2) H,S

3) SO3

4) Na,SO3

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

2) Cr

3) Cr,03

4) NaCrO;,

5. B xucnoii cpene nepmanranar kams (KMnQO,4) BoccTaHaBIMBACTCS 10 COSTMHCHUS,

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

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

2) Na,SO3

3) K2SO4

4) SO;



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

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

2) KMnO4

3) MnO;

4) KoMnOy

9. MakcuMmanbHast CTENIEHb OKHMCICHUSI paBHas +5 XapaKTepHa JJis aTOMOB
1) kpemHHS

2) a3ota

3) cepsl

4) dropa

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

Tema Ne 8 XuMuueckre HCTOUHUKH YJIEKTPUIECKOT0 TOKA
TecToBbIC 3a1aHNA

1.B KakoM M3 yKasaHHbIX rajibBaHN4YeCKNX 3/1IEMEHTOB NPOTEKAET Npouecc okucneHms kagmus ¢ 0 go +2
@ KaamueBo - CBUHLOBOM

(A

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

2
B KakOM M3 yKasaHHbIX rasibBaHWYECKUX 3/1IEMEHTOB MAET 3NEKTPOAHbIN NPOLECcC BOCCTAHOBEHMS antoMuHms ¢ +3 ao 0

1 O ANOMUHNEBO-MEAHbIN

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

o OTHOLWEHMIO, K KAKOMY U3 YKa3aHHbIX 3/IEKTPOAOB XPOM SABASETCA KaToAOM

1 [:_/1 nuTun
2 Ej UMHK
3 [:] 0N0BO
4 [:] xeneso
4,

Ha BE€JIMYUHY SNTIEKTPOAHOIO NOTEHUMaNa MeTanla BIUAIOT!

BEMNYNMHA NOBEPXHOCTU METaNla
KOHLUEHTpaunMa MOHOB MeTasia

npupoaa 3/1eKTpoaa

RRERO

TeMmneparypa

5.
3}'IeKTpOLI,HbIl7I noTeHuMan UunHKa, onyueHHoOro B 0,01 M pacTBOp €ro Co/in BbIMNCNAETCA MO YPABHEHUIO!



1 O KnaneipoHa-MeHaeneeBa
2 O AppeHunyca

3 @ HepHcTa

4 QO BauT-Todda

6.

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

30/10TO
Menb
HaTpui

RROO

6apui

7

Yemy pasHa 24C (B) MegHO-LUMHKOBOrO 3/1eMeHTa, eC/in KOHUEHTpaLuMsa MOHOB MeTanna y aHoga u katoga pasHa 0,01
Monb/n:

1 Q 1,00

2 ® 1,10

3 O 1,58

4 QO -2,35

8.

Mo OTHOLWEHUIO, K KaKOMYy M3 3N1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHbIMK MOTeHUManamMmmn xeneso sBnaseTcs
OKUCIUTeNneM, ecim CTaHAapTHBIN 3/1eKTPOAHbIM noTeHuman Fe|Fe2+ = - 0.44B ?
1 O -0278B

2 O +0.348B

3 ® -0.768B

4 O -0.408B

9.

[10 OTHOLWIEHMIO, K KaKOMY M3 METaJJI0B, C YKa3aHHbIMM CTaHAAPTHbIMW MOTEHUMANaMN antoMUHUN ABISETCS
OKUCNTUTENEM, €C/TN CTaHAAPTHbIN 3/1eKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

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

B KakuX M3 yKazaHHbIX CXeM rasibBaHM4YeCKNX 3/IEMEHTOB CBUHEL, ABISETCS aHOAOM, eCNu CTaHAAPTHbIA 31eKTPOAHbIN
noteHuman Pb|Pb2+ = - 0,127 B?

1 D HukeneBo - CBUHLOBbIN

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

4 @ CeuHuoBO - PTYTHbI

11.

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

@ MarHuin, cepebpo
QO wapraneu, onoso
O CBUWHeu, cepebpo
QO Hvkens, Meab

A W N =



AKTUBHOCTb MeTaslNIoB YMEHbLUAETCH B psay

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

Y Kakoro rasbBaHWYecKoro asieMeHTa byaet Hambonblwas 3C, ecnu anekTpoabl onyueHbl B 1 M pactsopbl B D

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

4 @ MarHueBo - cepebpsaHoOM
14.

C KaKuM M3 yKa3aHHbIX PacTBOpOB 6yAeT pearnpoBaTh MarHuii:

1 @ HUTpaT pTyTH

2 O Xnopua HaTpus

3 O cynbdaT Kanus

4 O CynbUT Kanbumsa
15.

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

O +o0.238B
® +1.708B

QO -2378B

O +0348B

A W N =

16

Mo OTHOWEHMIO, K KAKOMY M3 METasI/I0B C YKa3aHHbIMW HUXE CTaHAApPTHbIMU NMOTEHUManaMmn HUKENb SBAseTcs
OKUCNIUTENEM, €CNTN CTaHAAPTHbLIN anekTpoaHbli noteHuman Ni|Ni2+ = - 0.25 B?

O +0.228B
O +1.708B

® -2378B

O +o0.s88B

A W N R

Tembl 8 Koppo3us merajliios
TecToBbIe 3a1aHUA

Bapuanr

1. B pacTBOp 3JIEKTPOINTA, COAECPKALIETO PACTBOPEHHBIA KUCIOPOI, OMYCTHIIN [IUHKOBYIO
IUTACTUHKY M IIMHKOBYIO TJIACTUHKY, YACTUYHO MOKPBITYIO Me/iblo. B kakoMm citydae mporecc
KOPPO3HUH IIMHKA TPOUCXOAUT MHTeHCUBHee? JlaiiTe cxeMy mporuecca.

a) UHTEHCUBHEE KOPPOAUPYET LIMHKOBAsI IIJIACTUHKA;

0) MHTEHCUBHEE KOPPOJAUPYET IIMHKOBAs MJIACTMHKA, YACTUYHO MOKPHITAsi MEJIBIO;

B) KOPpO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaxuTe MeTajul, UCIOJIb3YEMBIN IIPU IPOTEKTOPHOM 3aIUTE KEJIE3HBIX U3AEIUN OT
koppo3suu. [Touemy?

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



3aganus 11 CAMOCTOATEILHOM PadoThI

(BapuaHTBI)

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

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

3ananme 2. Mcxoas W3 TOJOXKEHHUS XJopa B MEpUOIUYECKOl cucteme snemeHntoB JI.M.
MenneneeBa, JnaiWTe €ro TMOJHYIO XapakTepuctuky. Onpenenure BO3MOXKHBIE CTEICHH
OKHCJICHUS U COCTaBbTe ()OPMYIIbI BOJOPOIHBIX U KUCIOPOTHBIX COSIMHEHUIA.

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

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

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

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

CamocrosiTesibHast padora Ne 2
1. Beruucnurte MOJISPHYIO U MOJIIPHYIO KOHIIEHTpaluio skBuBanieHTa 20 %-Horo pacTBopa
XJIOpHUa KaJdbIus MI0THOCTHIO 1,178 r/em’.
2. CocTaBbTe YpaBHEHHE THAPOIIU3a COJNIEH B MOJIEKYISIPHOU U MOJIEKYJISIPHO-UOHHON (hopmax:
MgCl;,, NasPO,, Fe(CH3COO),. Ykaxxute peakiuio Cpeibl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruponus comnu oprodocdara HaTpus?
3. Hanmummre ypaBHEHUS AUCCOIUAIIH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) TUAPOCYIb(aTa IUHKA.
4. CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEAKITHI:
CaCO3 + HCI —; Pb(NO3), + HCI —.
Kyna cMecTuThCsi paBHOBECHE MPU YBETUYCHUH JABICHUS?
5. Paccunraiite koHnenTpammo nonos [H'] u pH cpenel, ecnm [OH’]ZlO'3 MOJIB/JI.
6. HanumuTe BhIpakeHHe KOHCTAHTBI PABHOBECHUS JUISl CIEMYIOIEH PEeaKIMH:

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




CamocrositeqbHasi padora Ne 3

3ananme 1. Kakue oTiaMuuTENnbHBIE OCOOCHHOCTH XapaKTEPH3YIOT KOJJIOWTHOE COCTOSHHE

CUCTEMBI?

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

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

(rpanyibl) 1aHHOTO 3071517

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

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

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

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

MPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H,SO,4 — CuSO,4 + SO, + H,O

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

pPacTBOP €ro COJU C KOHIEHTpaIMel KaTHOHOB Zn** 0,001 Moub/1.

3aganue 5. CocTaBbTe CXEMbl FAIbBAHMUECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIIHE

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

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

BOJHOTO pacTBopa (hocdarta HATPUS C HHEPTHBIM aHOIOM.

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

3ananue 8. XKenesHoe wuzaenue MOKpHITO Kaamuem. Kakoe 3TO MOKPHITHE — aHOJHOE WU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOA KaaMHUS?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPAIHHOU U
KHUCJION cpenax.

3aganus 1 CAMOCTOATEILHBIX PadoT

CamocrosiTtenbHas pabora Ne 1 «Teopusi cTpoeHHst aTOMa))
Bapuant Nel
1. Hcxonss W3 MOJOXKEHUA OJJIEMEHTOB B IIEPUOJUYECKOM CHCTEMe, JailTe

XapaKTepUCTUKY aTOMOB: a) Cephl; 0) MapraHiia.

2. CocraBbTe (POpMYysIbI OKCHUIOB U TUIPOKCHIOB DJIEMEHTOB BTOPOTO MEPHUO/IA,
OTBEYAIOIIMX MX BBICIIEH CTeMeHu OkuciaeHus. Kak Hu3MEHSeTCs KHUCJIOTHO-
OCHOBHOM XapaKTEP 3TUX COCIANHEHUM?

3. Jlaitte  ompeneneHue  dIEKTpooTpuuarenbHoctd. Kak — u3MeHsercs
AJIEKTPOOTPULIATEIILHOCTE P-dieMeHTOB B VII-A moarpynne? Kak uameHseTcs ux
OKHCIIUTEINIbHAS] aKTUBHOCTD U MTOYEMY?

4. Hanwmmte snekTpoHHble (Gopmynsl aromoB ZnN u Cl m cooTBeTCTByrOHmUX
woHoB: Zn>*, CI~

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




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

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

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

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

CamocrosiTesibHas padoTra 4 «PacTBOpbI 2JIEKTPOJIUTOBY
Bapuant Nel

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

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

CamocrositenbHas padoTra Ne 5 «OCHOBBI 2J1EKTPOXUMHU M
Bapuant Ne 1

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

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

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

3. Hamummurte ypaBHEHHS XUMHUYECKHAX TPOIECCOB, MPOUCXOAANIMX TIPH
AJIEKTPOJIN3€E BOJIHOTO pacTBopa pocdaTta HATPUS C UHEPTHBIM aHOJIOM.

CamocrosiTeibHas padora Ne 2
«OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIE PeAKIINID)
Bapuant Ne 1



1. Meromnom »siexTpoHHOro OanmaHca mondeputre Kod(DPUIMEHTHI, YKaKUTE
OKHCIUTEIh ¥  BOCCTAHOBHUTENb  JJISI  CIEAYIOUMX  OKUCIHUTENIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIN:

Cu + HNO3—Cu (NO3), + NO + H,0;

HBr + H,SO,—Br, + SO, + H,0;

KCIO—KCIO; + KClI,

CamocrosiTtesibHas pabora Ne 6 «Koppo3us 1 3a11MTa METALJIOB M CILIABOB)
Bapuant Nel

1. Kak Oyzaer BIMATh Ha KOPPO3UIO IIMHKA KOHTAKT €ro ¢ Hukenem? [laiite

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mnpomecchl MNPOTEKAIOT IPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusx? COCTaBbTE JIEKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

3. Kakoil Mmertamn 1enecooOpa3Heil BbIOpaTh I MPOTEKTOPHOM 3alllUThl OT

KOPPO3HH CBHUHIIOBOM O0OJIOUKHM KabOess: IUHK, XpoM, Win Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Biusier pH cpenbl Ha KOppO3UIO Keje3a, IUHKA?

Tembl pedepaToB (10KJIAT0B)
PekoMenyemas Tematrka pedeparos 1Mo Kypey:

Ne /1| HaumeHnoBanue temsl pedepata

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

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MAaTCPHAJIbI

Kopposus 6eToHoB, criocoObl 3alTUTHI

CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

ITenoOeToHBI — MaTepHabl OyyIIETO

4
5
6 Koppo3ust MeTaJIsIOKOHCTpYKIIMH
;
8
9

Hosrie MaTCpHraJibl B CTPOUTCIIBCTBC HA OCHOBEC ITOJIMMEPOB

10 | Dxonormueckasi 6€30MaCHOCTh METALIONIACTUKOBBIX KOHCTPYKIIHIA

11 HpI/IMeHeHI/Ie CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble 1 MarHe3naJIbHbIE BKYIIUE

13 MeToapl XUMHYECKOTO aHaI13a CTPOUTCJIbHBIX MATCPHUAJTIOB

14 Kosutonipl B CTpOMTENBCTBE U IPUPOJIE.

15 CTpOUTEIHCTBO U IKOJIOTUYECKUE MPOOIEMBI

16 KpCMHHﬁOpFaHquCKHC COCAMHCHUA B CTPOUTCIILCTBEC

17 | KaranuzaTopsl 1 HHTUOUTOPBI TBEPIEHUS NOPTIAHIIIEMEHTA

18 Jlaku u KpaCKHU — pasHOBUAHOCTU JUCIICPCHBIX CUCTCM

19 | CrimaBBI Ha OCHOBE JKeJie3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHeHUs] KPEMHUS B CTPOUTEIILCTBE.

21 | Buubsl KOppO3HMOHHO-CTOHKUX OETOHOB

22 CoBpeMeHHBIE IOJIMMEPHBIE MAaTEPHUAIIBI B CTPOUTEIBCTBE




Ne ni/n1| HanmeHoBaHue TeMsl pedepara

23 | AaTHTIUpEHBI U 00JIACTH WX TIPUMECHEHUS

24 | KoMnayHapl B CTPOUTEIBCTBE

25 | BogosMynbCcrHOHHBIC (JIATEKCHBIC) KPACKH

26 | MeTayuibl ¥ CTPOUTEIbHBIE MAaTepUAIIbl HA X OCHOBE

27 JKecTKocTh BOJIBI M CIIOCOOBI €€ YMSTUYCHHSI, 00ECCOIMBAHUS

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

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

Bonpocuwl k axzameny:

1. OG6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DHEPreTUKa IIPOLECCa
pactBopeHHs. PacTBOpuMOCTh BeliecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT MPUPOABI U CBOWCTB
pacTBOpUTEIIS U PACTBOPEHHOT'O BEIIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITUA. HpI/IBeILI/ITe KOHKPCTHBIC NPUMECPLI U O6T)$ICHI/ITC
IIPUYNY BOZHMKHOBEHHUS KOPPO3UU IIPH HAPYIICHUH LEIOCTHOCTH MOKPBITUH.

3aoanue npakmuueckoe

Koppo3us xpomMupoBaHHOro jkene3a IMpH HApyIIEHUH IEJIOCTHOCTU MOKPHITHS B
c1a0011eI0YHON U KUCIION cpefax.

Bonpocwt k oxzameny:

1.Crenenp »yeKTpONUTHUECKON auccoruanuu. DaxTophl, BIUSIONIME Ha BEIHYUHY
cTeneHu aucconnanuu. CUibHbBIE U cIabble TEKTPOIUTHIL.

2.00m1as XxapakTepuCcTHKa METAJLIOB, WX (DH3MYECKHE CBOWCTBA. 3aBUCHMOCTH CBOKCTB
METAJJIOB OT MX INOJIOKEHHMs B nepuoauueckor cucreme [[. WM. MenzaeneeBa BHyrpeHHee
CTPOEHUE METAILUIOB. XUMUYECKUE CBOWCTBA METAJLIIOB.

3aoanue npakmuueckoe
Koppo3sus nyxeHoro xeinesa B pa3IMUHbIX Cpeaax.

Bonpocul k axzameny:

1.OcHOBHBIC TIOHATHS XUMHH: aTOM, MOJIEKYyJa, XUMUYCCKUH DIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Buasl Koppo3uu MeTamnioB.MeToibl 3allUThl METaNIOB OT JJIEKTPOXUMHUYECKOU
KOPpO3UH.

3aoanue npakmuueckoe

Onummure XUMUYECKHE CBOMCTBA OKCHAA Kalblusg U okcuaa cepbl (VI).

Bonpocwt k oxzameny:

1. Xumuueckoe paBHOBecHE, (PU3NUECKHUI CMBICII KOHCTAaHTBI paBHOBECHs, MpUHIMM Jle
[Tarense

2. JIérkue KOHCTPYKLIMOHHbIE MeTaulbl. bepuimii, maruuii, amomunuii. duznyeckue u
XUMHYECKHE CBOWCTBA, WX COEIUHEHMS, CIUIABbI, HCIOJb30BaHUE B TeXHHKE. AMPOTEPHOCTH
OKCHJIOB U TUJPOKCH/IOB OCpUIIITUS U aTFOMUHUS.



3aoanue npakmuueckoe

Hanwuiure ypaBHEHHS peakiiii, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTD CIICIYIOIIHE
npespamienus:  Fe(OH);—Fe(OH),Cl-FeOHCl,—FeClz—Fey(SO4)s.

Bonpocwt k oxzameny:

1. Kiaccel HEOpraHM4eCKMX COEIMHEHMH; OKCHIbl OCHOBHBIE, KHUCIOTHBIE MU
amdoTepHbie. XUMHYECKU CBOMCTBA.

2. Tsxénple KOHCTpYKUMOHHBIE MeTawbl, d-smementsl [-VIII moxarpymm. Xwumus
JJIEMEHTOB CEMEMCTBA XKeJe3a, UX CILIABbl U UX XUMHUYECKHE COCINHEHUS.

3aoanue npaxmuyeckoe

Koppo3uss XpOMHpOBAaHHOIO 3Kejle3a IPH HApYLICHUH LEJIOCTHOCTU IIOKPHITUS B
pa3IM4YHBIX Cpelax.

BOl’lpOCbl K 9K3aMeHY.

1. KoHleHTpanus pacTBOPOB, CIIOCOOLI €€ BHIPAKEHHS.

2. 3KBI/IBaﬂeHT, KOJIMYCCTBO BCHICCTBA 3KBUBAJICHTA, MOJIApHAsA MacCa 3KBHUBAJICHTOB.
3aK0H DKBHUBAJICHTOB.

3aoanue npakmuueckoe

3anumure KOHCTAHTY XUMUYCCKOT'O PaBHOBCCHU peaKHHﬁ:

Fezog(K) + 3CO(F)—>2F6(K) + 3C02(r); Nz(r) + 3H2(r)—>2NH3(F).

Bonpocul k oxzameny:

1. MetoppI onpeienieHus: BOJOPOJHOTO TTOKA3aTels.

2. Bona B nipupoze, Posb Bo/bI IpH 3aTBOPCHUM THIPABIUYECKUX BSOHKYIIMX BEIICCTB.
TpeboBaHMsI K KQUECTBY BOJIbI B CTPOUTEIILCTBE.

3aoanue npakmuueckoe

Paccumraiite Maccy THIpPOKCHAA HATPUsi W MacCy BOJBI, HEOOXOAUMYK ISt
npurotoBieHus 500 T 5 % Moromero pacTBopa.

Bonpocul k axzameny:

1. 3akon ABorajpo, ciencTBue u3 3akoHa. [loctosunas ABoranpo. [Tonstue o MonsipHOM
o0béMe.

2. OxucnuTenbHble CBOMCTBA IIEPMaHTaHaTa KaJus B pa3IMYHbIX Cpelax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcuia Kauus.

BOﬂpOCbl K 9K3AMEHRY.

1. Bo3HUKHOBEHHE U pa3BUTHE MPOOJIEMBI CTPOCHUS aToMa. SepHas MOJelb aToMa o
9. Pezepdopay. CoctaB aTOMHBIX sziep, MpoToHHO-HelTponHas teopust [1.JI. Urnarenko u E.H.
I'anona. M30Tomnsl.

2. TlpoTekTtopHas 3amMTa METALIOB OT KOPPO3WH. DieKkTpo3amuTta. WHrHOUTOPHI
KOPpPO3HH.

3aoanue npakmuueckoe

®U3NYECKUE U XUMUYECKHE CBOMCTBA BO/IBI.

BOﬂpOCbl K 9K3aMeH):



1. CsaoiicTBa KHUCIOT, COJE€H, OCHOBAaHUM C TOYKH 3PEHUSA BJICKTPOJIUTUYECKOU
JUCCOLMALINN.

2. BUipl OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTo0M AJIEKTPOHHOTO OallaHca

3aoanue npakmuueckoe

Hanwummure ypaBHEHHS PeaKIlHii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CJICIYIOIINE
npespaiieans: Be—BeO—BeCl,—Be(OH),—K;BeO,—BeSO,

Bonpocwt k oxzameny:
1. KopmyckymnspHO-BOJIHOBOH JTyanu3M 3J1eKTpOHOB. OCHOBHBIC IOJIOKEHHS KBAaHTOBOM
xumuH. KBaHTOBEBIE qucia, SOHCPreTUICCKUC ypoBHHU, MIOAYPOBHH, ATOMHBIC Op6I/ITaJII/I.
2. Tunel runponusa coneil. CTeneHb U KOHCTaHTa TUAPOIIU3A.
3aoanue npakmuueckoe
MeTtomoM 31eKTpOHHOTO OanaHca noadoepuTe Ko3(pPHUIUEHTHI, YKa)KUTE OKUCIUTENb U

BOCCTAHOBHUTCIIb B PCAKIIHAX:
Zn + HNOg(KOH,_L)—>Zn(N03)2 + NO;, + H,0;

Bonpocuwl k ox3ameny:

1. Kondurypaius 3JIeKTpOHHBIX OpOUTaell B IPOCTPAHCTBE: S-, P-, d-, u f — opOuTanm.
EMKocTh ypoBHeii u moxypoBHeii. Pacnpesenenue 31eKTpOHOB B aTOMe, NPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3amnoiHeHue opOuTanei 3J1eKTpOHAMH B PEaJbHBIX
atomax, npuHimn [laynu, npasuio I'yana. CriocoObl H300pakeHUs pacpeIeieHUs SJIeKTPOHOB:
1) meron Koccensi; 2) anekrponusie (opmynbl; 3) rpaduyecKue dIEKTPOHHBIE CXEMBI.
XapakTepuCTUKA JIEMEHTOB UCXOMS U3 CTPOCHUS X aTOMOB.

2. 'anbBaHOKOPPO3Usl, IPHYUHBI €€ BOSHUKHOBEHUSI.

3aoanue npakmuueckoe

Hanumure ypaBHeHuUst guccounuanuu Ha woHbl: a) HUTparta xkenesa (1), 6) cynspuna
TUAPOKCOOApHs, B) CEpHON KUCIIOTHI, T') THAPOKCHIA Oapwus, /1) THAPOCHIMKATA HATPHSL.

BOI’lpOCbl K 9K3AMEHRY .

1. TlonsiTue 00 SIEKTPOAAX M AIEKTPOAHBIX MOTeHIManax. CTaHIapTHBIA BOAOPOIHBIN
ANEeKTPONA. PsAn  cTaHAApTHBIX  BJEKTPOAHBIX  IMOTEHUManoB. YpaBHeHue  HepHcra.
l'anbBaHMYECKHE DJIEMEHTEI.

2. Kunenue u 3amep3aHue pacTBOpoB. 3akoHbl Payns. AHTH(pU3HI

3aoanue npakmuueckoe

OcHOBHBIE BUJIbI XUMUYECKUX peakiuii. Peakium oOMeHa B pacTBopax 3JIEKTPOJIUTOB HA
npumepax peakiuii: Na,CO3z + HCl—; Fe(OH)3 + H,SO4—.

BOﬂpOCbl K 9K3AMEHRY.

1. Meramibl U HeMeTalJIbl, X TMOJOXXKEHUE B Mepuoaudeckoil cucteme. OCHOBHBIE
CBOICTBA 3JIEMEHTOB — ATOMHBIA pajlyC, SHEPrus HOHU3ALMHU, CPOJACTBO K DJIECKTPOHY H
ANEKTPOOTPULATEIBHOCTD, BO3MOJKHEIE CTENIeHU OKHCJICHHS, OKHCIIUTEIIHLHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB. lI3MEHEHHE CBOWCTB 3JEMEHTOB B MEPUOAAX H
rpymnmnax. OOmeHaydHOe 3HaYeHHWE TEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBI
JI.1.MeHneneena.

2. Xum#s METaUIOB TMOATPYNIBI XpOMa, HX COCIWHEHHUS, WCIOJIb30BAaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuyeckoe



IIpu xakoii TemmepaType 3aMep3aeT pacTtBop, coaepxkamuii 1000r rmnepuHa
C3Hs(OH)3 u 2000r BoapI.

Bonpocul k oxzameny:

1. Tunel XMMHUYECKOHN CBS3U: KOBaJCHTHAs, MOHHAs, MeTajuimueckas. Pabotel JIbrouca,
I'eiitnepa, Jlonnouna, [losivHra v Ap. B y4UeHUH 0 XUMUYECKOU CBsA3U. oHHAas CBs3b, €€ npupoa,
WOHHBIE KpUCTAILIBL. KpHucTaummueckue BenecTBa ¢ MOHHOU PEIIETKOM, MX CBOMCTBA.

2. Xumuueckue cBoMcTBa BoJbl. [Iporecchl rumparauuu M TUaposiu3a, UX 3HAUYCHUE B
TBEPJAECHUU BSDKYIIMX BEILIECTB.

3aoanue npaxmuyeckoe

Paccuunraiite maccy cynbdara HaTpusi, HeoOXxoaumyro s mpuroToBierus 300 v 0,1 H
pacTBopa.

Bonpocuwl k ox3ameny:

1. 3amura MeTamwIoB OT KOppo3uu. Paznuynbie BUJIbI TOKPBITUH.

2. OcHOBHBIE CIIOCOOBI BBIPAKECHUS KOHIICHTPALIUH PACTBOPOB.

3aoanue npakmuueckoe

Hanwummmre ypaBHeHHMsST BO3MOXKHBIX PEakiMil ¢ BOJOW yka3aHHbIX BeriecTB: CU, SiO,,
CaO, Na, SO3, CaSO,  Kakue u3 HUX OTHOCSTCS K CTPOUTEIILHBIM MaTepraiam?

Bonpocul k oxzameny:

1. Meton BaneHTHBIX cBsized. CriocoObl M300paXKeHNs KOBAJIEHTHBIX CBSI3€W, CBOMCTBA
KOBAJIGHTHBIX CBSI3€H: JUJIMHA, DSHEPrus, HACHIIICHHOCTh, HAaNpaBiIeHHOCTh. I[loHsATHE O
rUOpHUIM3AIM aTOMHBIX OpOWTalei. G U T — CBSI3U. Pa3sHOBHIHOCTH KOBAJICHTHOW CBSI3U —
HETOJISIPHAsL, TIOJISIPHAs, IOHOPHO-AKIIEITOPHASL.

2. Menb, cTpoeHHUE aToMa, COSTMHCHUS MEIM U UX CBOMCTBA, CILIABBI HA OCHOBE MEJIH.

3aoanue npakmuueckoe

CocraBbTe ypaBHEHHS peEaKIMi, C TOMOIIBI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamierus:  Al—Aly(SO4);—Al(OH);—AI(OH),CI—AICl3.  JIast  OKHUCIAMTENbHO -
BOCCTAHOBUTEIBHBIX YpPaBHEHHUM COCTAaBbTE DJJEKTPOHHBIA OallaHC, K peakuusM oOMeHa
COCTaBbTE MOHHBIC YPABHEHUS.

BOI’lpOCbl K 9K3AMEHRY .

1. Merannunueckas cBs3b, €€ OCOOCHHOCTH, XMMUYECKHE CBONCTBA METALIOB.

2. Kowmmiekcuble coenuHenus. KoopaunanuonHass Teopust Bephepa. Mertonsl
nojiyueHusi. BHYTpeHHsII W BHEIIHSsSI KOOpJMHALIMOHHBIE cdepbl KoMiuiekcoB. CTpykTypa
BHYTpPEHHEH KOOpIUHALMOHHOM cdepbl. LleHTpanbHbII aToM - KOMILIEKCOOOpa3oBaTelnb,
JUTaH[bl, KOOPAMHALIMOHHOE YMCIIO, 3aps] KOMIUIEKCHOTO HMOHA. XHMHUYecKas CBA3b B
KOOPJMHAIIMOHHBIX COEAMHEHHUSAX. TUIBl KOMIUIEKCHBIX CO€IUHEHUH. 3HaUYeHHEe KOMILJIEKCHBIX
COEJMHEHUH B XMMHUHU, OUOJIOTUH, CEIbCKOM XO035IIICTBE M TEXHHUKE.

3adanue npakmuueckoe

Kakas Macca, kakoe KOJIMYECTBa BEILECTBA, KAKOE YMCIO MOJEKYJ, KaKO€ KOJIMYECTBA
HKBHUBAJIEHTOB COOTBETCTBYET 00bEMY Kucnopoaa 11,2 (1.y.).



Bonpocwt k oxzameny:

1. KommekcHsie coenuHeHus. Koopnunammonnas teopust Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakiuii. XHUMHUYECKOE PABHOBECHE B TOMOTCHHBIX U
reTeporeHHbIx cuctemax. CoCTOsIHME NWHAMHYECKOTO XHMHUYECKOTO PABHOBECHS, YCIOBUS U
NpPU3HAKK PAaBHOBECHOTO cOCTOsiHMs. KOHCTaHTa XMMHUYECKOrO paBHOBECHS, €€ POJb B OIICHKE
HAIpaBJICHHOCTH XUMHUYCCKHUX peaKuHﬁ. CMGH_ICHI/IC paBHOBECHUA IPpU UBMCHCHHUU KOHICHTPALIUA
pearupymomux BeIIeCTB, Temreparypsl u pgasieHus. [lpunmun Jle - Illarense. Posb
HpeI[CTaBJ’IeHI/If/'I 0O XUMHYCCKOM PABHOBCCHMU B IIOHMMAHUMHW W OLNCHKEC XHMHUYCCKHUX U
OHMOJIOTUYECKHX TTPOIIECCOB.

3aoanue npakmuueckoe

HamummTe ypaBHEHUs peakiuii, ¢ IIOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CICIYIOIINE
npespamieaust: CuO—CuCl,—Cu(OH),—Cu(HSO,),—CuSO,.

Bonpocwt k oxzameny:

1. KaranmuzaTopbl. 'OMOTeHHBINM M TeTEPOTeHHBIN KaTaiu3. BiusHue TemrepaTypbl Ha
CKOpOCTb pEaKIuH.

2. Komnouansie cucrembl. Koarynsius, cUHEpe3WC, TUKCOTPONHUS. OMYIbratopbl U
MENTU3aTOPHI.

3aoanue npakmuueckoe

Xapakrepuctuka koMiiekcHoro coeauneaus Ks[Fe(CN)g]

Bonpocul k oxzameny:

1. [TopTnanauemeHT, ero noiaydenue. [Ipouecchl cXBaTbIBaHUS M TBEPACHUS BSDKYIIUX
MmaTepuaioB (Teopus baiikoBa). PaccMoTpeTs Ha npumepe TBEpAEHHUS THIICA.

2. KoBanentHas cBsa3b. [uOpunusanuss aroMHbeIXx — opOutaneil. Paccmotpute
rubpuam3anuio B mojekyie HyO.

3aoanue npakmuueckoe

Bo ckonpKO pa3 yBEIMYUTCS CKOPOCTh PEAKIMK IIPH MOBBIIIEHUH TeMieparypsl ¢ 20 °C
1o 100 °C, ecniu TemnepatypHblil ko3 duireHt pasex 27

BOI’lpOCbl K 9K3AMEHRY.

1. Bsokymiue BemnecTBa. Bo3ayliHbie M THUAPABINYECKUE BSOKYIUE BEIIECTBA, UX BUJBI,
0COOEHHOCTH.

2. P cTaHmapTHRIX MTOTEHIIUATIOB. BOAOPOIHEBINA JIEKTPO/I.

3aoanue npakmuueckoe

Boeruuciure pH u pOH B 0,01 H pacTtBOpe ruapokcuia Kaibius (M3BECTKOBBIM pacTBOp),
CUHTAsT JUCCOLMAIINIO ITIOJTHOM.

BOI’lpOCbl K 9K3AMEHRY.

1. Beron. Buas! koppo3un 6€TOHA M METO/IbI 3AIUTHI OT HEE.

2. KonnuratuBHble cBOMCTBA pacTBOpPOB. 1-bIif U 2-0i1 3akoHbI Payis.
3aoanue npakmuueckoe

Hanwummre ypaBHEHHS PeaKIlnii, C TOMOIIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICIYIOIINE
npespamieaust: Zn—ZnSOs—Zn(OH),—(ZnOH)3P0O4—Zn3(POy),.

BOﬂpOCbl K 9K3aMeH):



1. Ilepuoauueckuii 3akon J[.M1.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dbopmynupoBka. Ilepuomnueckas cucrema xumuueckux odnemeHToB J[.M.MeHneneeBa kak
rpaduueckoe n300pakeHne MEPUOANIESCKOT0 3aKOHA, KaK Ki1acCu(UKAIMS aTOMOB 110 CTPOSHUIO
WX 3JIEKTPOHHBIX 000J0ueK. ['pymibl, mepuoasl U cemencTna s, p, d, f — 3;eMeHToB.

2.CriocoObl TOJTy4eHHUsI KOJUIOMIHBIX pacTBOpoB. CtpoeHue munen 3oied. IlpaBuio
ITeckopa-dasHca.

3aoanue npakmuueckoe
PaccuuTaiite mMaccy BoJbl, K KOTOPOH HE00X0AUMO pacTBOPUTH 310 T. STHICHTIHMKOISA

(M; = 62 r/™Moab), A TOJYYECHHs] PAcTBOpA, 3aMEp3aloliero IpH TeMmIiepaType -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocuwl k oxzameny:

1.0OcHoBHBIE  TepMomuHaAMUYeckue  (QYHKIUH.  TepMOXUMHYECKHE  ypaBHEHWUS,
ocobeHHOCTh 3anucHu. 3akoH I'ecca m cnexctBust u3 Hero. OmnpesesieHUE HANpPaBICHHOCTH
XHMHYECKOI0 Mmpoliecca.

2. 'anmpBaHWYECKHUE STIEMEHTHI. DJICKTPOJIHBIE TOTESHITHAIBI. BOIOpOTHBIIHI
aneKkTpol. YpaBHeHue HepHera. Psij ctaHnapTHBIX 3eKTpoAHBIX nmoTeHiuanos. Pacuer D/1C.

3aoanue npakmuueckoe
CTpOGHI/Ie MHUICJIIIBI 30JI51 KpCMHHeBOﬁ KHCJIOTHI B M30BITKE CHUJIMKATa HaTpus. Ycnosus
€T0 KoaryJrsinuu.

7.4 Meroauyeckue MaTepuajbl, ONpeAeIsilONIHe  MPOLEAYPbI
OllCHUBAHUS 3HAHUI, YMeHHWI, HABBIKOB XapPaKTePHU3YIOIIMX 3Talbl
¢GopmupoBaHusi KOMIETEHIMA

KoHTpoas OCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAaHUN OOydYarolmuxcs M0
TUCHUIUIMHE npou3BoauTcss B cooTBeTcTBUU C¢ [lm Kyol'AY 2.5.1 «Texymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUHAS aTTeCTAIHs O0yUarOIIUXCs».

Kpumepuamu ouenku pegepama s61s10mcs: HOBU3HA MeKCMA, 0OOCHOBAHHOCMb GblOOpa
UCMOYHUKO8 TUMEPAMYPbl, CHeneHb PACKPbIMuUs CYUWHOCMU 60Npocd, coOM00eHUs mpebosanuil
K 0ghopmienuo.

Oyenka «OMAUYHO» — BLINOIHEHbl 6Cce MpeDOo8aHus K HAnucauuio pegepama: 0603HaAYEHA
npobrema u 00OOCHOBAHA €€ AKMYANIbHOCMb, COCNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsl Ha
paccmampusaemylo npooiemy u J02UYHO UBNOHNCEHA COOCMBEHNHAA NO3UYUA, CHOPMYIUPOBAHDL
8b1600bl, MeMa PACKpbIMA HOJAHOCMbIO, BblOEPAHCAH 00bEM, CoOn00eHbl mpebo8aHus K
gHewHemMy oghopmaeHuo.

Oyenka «xopoutoy — OCHOBHble mpebosanus K pegepamy 6blNOIHEHbl, HO NpU IMOM
oonywenvl He0ouémul. B uwacmnocmu, umeromcs HemoOuYHOCMU 6 U3N0NCeHUU Mamepuand,
omcymemeyem J102UHecKds Nocie008amenbHOCHb 6 CYICOCHUSX, He 8bloepican 00bém
pegepama; umeromes ynywenus 8 0)opmieHuu.

Oyenka «y0061emeopumenbHoy — UMeIomcs CywecmeeHnbvlie OmMCmynieHus om mpeoo8anHul K
pegepuposanuto. B uacmnocmu: mema oceewjeHa aulb 4acmuiHo, 0onyujensl gakmuyeckue
ouwUOKU 8 COOepaxHcanuu pegpepama, omcymcmeyom 6bi800bl.

Oyenka «HeyooeIemeopumenvHo»y — mema pegepama He pAcKpblmd, OOHAPYHCUBAETNCS
cyuecmeenHoe HenoHuManue npooemvl Uil peghepam ne npeocmasiiet 80sce.

Keiic-3a0anus

Pe3zynomam evinonnenus xetic-3a0aHus oyeHUBAEMcs ¢ y4emom Cledyiouwux Kpumepues:
— noHOMa npopabomKu cumyayuu;

— NOJIHOMA BbINOJIHEHUSL 3A0AHUSL,



— HOBU3HA U HEOPOUHAPHOCMb NPEOCNABNIEHHO20 MAMEPUANd U PEUeHUl,

— NepcneKmusHOCMb U YHUBEPCAIbHOCHb PeUuleHUl,

— yMeHue apeyMeHmuposano 060CHO8aMb GblOPAHHbIU BAPUAHI PEUUEHUSL.

Ecnu pesynomam evinonnenus Ketic-3a0auusi coomeemcmeyem 00O03HAYEeHHOM) KpUmepuro
CmyOenmy npuceausaemcs 00ur 6al (3a Kaxcowiii Kpumeputi no 1 oanny).

Ouenka «omauuno» — npu Habope 8 5 6a108.

Ouyenka «xopouwio» — npu Habope 6 4 oanna.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 bajia.

Ouyenka «neyooenemeopumenvHo» — npu Habope 6 2 oaua.

Tecmoegvle 3a0anusn

Oyenka «OmauuHoy 8blICMABISAemcsl npu YCI08Ul NPABSUTILHO20 OMEEmMd CIMYOeHMa He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouioy evicmasisiencsi nPu YClo8uu NPAasuibHO20 OMeema CmyoeHma He MeHee 4em
Ha 70 % mecmoswvix 3a0anuil.

Oyenka «y0061emeopumenbHo» 8blCMAGIAeNcsl Npu YCA08UlU NPASUIbHO20 OMEema cnmyoeHmad
He menee yem na 51 %.

Oyenka «Hey0081emeoPUMEIbHOY BbICMABISAENCS NPU YCIL08UU NPABUILHOZ0 OMEemd
cmyoenma menee wem Ha 50 % mecmogvix 3a0aHul.

Kpumepuu oyenxu na 3xzamene

Ouyenka  «omauuno»  6vicmasiiemcs  obOyuarwemycs, Komopulll  obradaem
BCECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2YOOKUMU 3HAHUAMU Mamepuaia yieOHOU
npocpammul, ymeen c80000HO 8bINOIHAMb 3A0AHUsl, NPeOyCMOMPEHHble YUeOHOU NPOCPAMMOU,
VCBOUNL OCHOBHYIO U O3HAKOMULCS ¢ OONOJTHUMENbHOL TUMepamypotl, peKoMeHO08AHHOU yYeOHOU
npoecpammou. Kax npasuno, oyeHka «OmMIu4HO» 6bICMABIAEMCs 00Y4aAOWeMycsl YCOUBLUEMY
83AUMOCEA3b  OCHOBHLIX  NOJONCEHUU U NOHAMUN  OUCYUNIUMBL 6 UX 3HAYeHuu O
npuobpemaemol CneyuaibHOCmu, NPoAGUELUEMY MEOpUecKUe CHOCOOHOCMU 6 NOHUMAHUU,
UBNIOJCEHUU U UCNONb308AHUU YUeOHO020 MAmMepudd, NPpasuibHO 0O0CHOBLIBAIOWEM) NPUHAMbLE
peuierus, graoerouemy pasHoCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOJIHEHU NPAKMUYECKUX
pabom.

Ouenka «xopouio» 6vicmasisaemcs ooyuarouwemycs, OOHapy’cusuemy noaHoe 3HAHUue
mMamepuana y4eOHOU NpocpaMMbl, YCHeWHO BbINOJHAIWEMY NpPedyCMOMpPeHHble VUeOHOU
NPOCPAMMOU  3A0AHUS, YCEOUBUEMY MAMepudal OCHOBHOU JIUmMepamypsl, pPeKOMeHOO08AHHOU
yuebHnou npoepammoiu. Kax npasuno, oyemka «xopouioy» evicmasisiemcsi 00y4aroujemycs,
NOKA3a8uwemMy CUCMeMamu3upo8anuslll Xapakmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CaMOCmMOosAmMenIbHOMY NONOJHEHUIO 3HAHUL 8 X00e OdnbHeluel Y4eOHoU U NpogpheccuoHalbHouU
OoesmenbHOCMU, NPASUILHO NPUMEHAIOWeMy meopemudeckue NONONCeHUsT Npu  peuleHuu
NPAKMUYecKux B80npocos u 3aoau, enaoenuemy HeoOXoOUMbIMU HABLIKAMU U NpuemMamu
8bINOIHEHUS NPAKMUYECKUX paOOm.

Ouyenka «y0061emeopumenbHo) 6biCIMABIAENC 00V4arueMycs, KOmopwvlll NoKazaul
3HAHUEe OCHOBHO20 MamMepuaila y4eoHol npoepammyvl 8 ooveme, 00CMaAmoyHOM U He0OX0OUMbIM
ol OanvHetiwieli yuebvl U npeocmoswel pabomvl NO  CNEYUarbHOCMU, CHPABUILCS C
8bINOIHEHUEM 3A0aHUll, HNPeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOU
aumepamypou,  peKOMeHOO8aAHHOU  yuebHOU  npoepammou. Kax  npasuno,  oyeuka
«VO0BTIEMBOPUMENLHOY  BbICIABIAEMC  00YYaloueMycs, OONYCMUsUieMy HOZPeWHOCIU 8
omeemax Ha JK3AMeHe UMU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anull, HO 001a0aroujemy
HEOOX0OUMbIMU  3HAHUAMU NOO PYKOBOOCMEOM npenooasamensi OJisl YCMPAHEHUs. IMUux
nozpewHocmetl, Hapywaruwemy nociedo8ameibHOCb 8 UNONCEHUU YYeOH020 Mamepuanrd u
ucnsimulealoujemy 3ampyoHeHus Npu 8bINOJHEHUU NPAKMUYECKUX pabom.



Ouenka «HEYO061EeMEOPUMENBLHOY BbICIABTACMCA 00VUAIOWeEeMYCs, He 3HAIWemy
OCHOBHOU Yacmu Mamepuana y4eoHot npocpammel, OONYCKarouwemy NpUHYUNUaIbHvle OUUOKY 8
BbINOTHEHUU NPedyCMOMPEHHbIX VUeOHOU NpOSpAMMOl 3A0aAHUll, HEYBEPEeHHO C OOabUUUMU
3ampyoHeHuAMUY  GbINOIHANOWeEMY  npakmuueckue  pabomwl. Kax  npasuno, oyenxa
«HEYO081eMEOPUMETLHOY» BLICMABIACMCA 00VHAIOUeMYCsl, KOMOPbIUL He MOJCem NPOOOIHCUND
obyuenue ui npUCMynums K 0esimeabHOCmu No CReYUaIbHOCMU N0 OKOHYAHUU YHUGEPCUMEmA
6e3 00NOIHUMENbHBIX 3AHAMUL O COOMBEemMCcmayoujeli OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOI ¥ IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHasi yueOHas quTEpaTypa
Hanuuue 6 oubruomexe Kyol'AY
1. Obmas xumus : yue6. mocodue / H. JI. I'muaka. - U3n. crep. - M. :
Kuopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. Obmas xumus : yueOnuk / H. B. KopoBuH. - U3a. 9-e, nepepad. - M. :
Bricr. mk., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. Obmas xumus : yued.mocobue / A. B. CyBopos, A. b. Hukonbckuit. - 2-
¢ u3 ., uctp. - CII0. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcanapoBa J. A. AHanuTHuecKasi XUMHS : y4eO. U MPAKTUKYM JIJIs

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| AnekcanapoBa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ u31., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadgeapanbHas OMOIMOTEKA)

JonosHuTtenbHasi yueOHas JuTepaTrypa

1. Obmas xumus : yueonuk / T. U. JIPOBAIIIEBA. - PocroB w/]] :
®enuke, 2004. - 446 c. - (Bwicu. obpazoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2. IllabanoBa WM. B. JlaGopaTopHbiii NOpakTUKyM «XUMHUSA B
cTpouTeNbCcTBE»:  yuebd. mocodue / WM. B. IllaGanosa, H. I'. TaiimykoBa. —
Kpacuonap : Ky6I'AY, 2014. — 257 c.

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

3. I'puropreBa JI.C. Xumusi B CTPOUTENBCTBE [DIIEKTPOHHBIN pecypc] :
kypc nekuuit / JI.C. I'puroppeBa. — DJNEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MoOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 c. — 2227-8397. — Pexum moctyna: hitp://www.iprbookshop.ru/16316.html

4. TlectynoBa C. A. PacTBopsl U JOpyrue JUCIEPCHBIE CUCTEMBI: yueOl.
nocobue / C. A. TlectynoBa, E. C. Kocrenko, E. A. Kaiiropogosa. — KpacHonap :
2013. — 479 C.
http://edu.kubsau.ru/file.php/105/04 Rastvory i _drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf

5. IlectynoBa C. A. KomruiekcHble coequnenus. KommiekcooOpasoBanue
B BOJHBIX pacTBopax: yueb. mocobue / C. A. Ilectynona, E. C. Kocrenko, E. A.

Kaitropogoa. —  Kpacmomap :  Kyol'AY, 2013. - 161 c.



https://edu.kubsau.ru/course/view.php?id=105
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

http://edu.kubsau.ru/file.php/105/01 Kompleksnye_soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. KaiiropogoBa E.A. Heopranwueckas u anamutuueckas xumus/ E.A.
Kaitroponosa, .. Cugopoa. — Kpacnogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. IlectynoBa C. A.XUMHS BOJBI: TEOPETUUECKNE U TIPHUKIAJIHBIE ACIIEKTHI
: yae6.mmocobue / C. A. TlectynoBa, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_I_PRIKL
AD_ASPEKTY 438612 vl .PDF

O I[lepeyennb pecypcoB HH(POPMAIUOHHO-TEJTEKOMMYHHUKAIIUOH-
Ho#l ceTu «HTEpHET»

Ne HaumenoBanue TemaTuka Ccbuika
1. | Znanium.com YHuBepcanpHas
2. | IPRbook YHuBepcampHas

3. | U3natennctBO «Jlauby | YHUBepcanpHas

4. | Obpa3zoBaTenbHbIN YHuBepcanbHas
nopran Kyol'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH « UHTepHeT»
http://cyberleninka.ru Hayunas snextponnas 6ubnnoreka «KubepieHunka
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickas rocynapcTBenHast Oubauoreka
http://elibrary.ru Hayunas snexrponnas 6ubauorexa
http://wikipedia.org/wiki - Bukumeauns — mouckoBas CHCTEMA.
http://www.iglib.ru — snexTpoHHO-OMOIHOTEYHAST CHCTEMA.
http://studentam.net — snekTpoHHast GMOTHOTEKA YYCOHUKOB.
www.dissertac.ru — snekTpoHHasi OHOJIMOTeKa TUCCEPTALMOHHBIX PabOT

9. Onekrponnas oudanoreka PODU (e-library).

10.  OOpazoBarensHbiii opTann Kyol'AY [DnektpoHHbI pecype]: Pexxum mocryna:
http://edu.kubsau.local

NGO~ wWdE

10 MeToanueckue yKa3zaHusl JJisl 00y4aloUUXCsl M0 OCBOEHHMIO

AACHUILINHBI

MeToanueckue yKazaHusi H peKOMeHIAIHM 110 MOAT0TOBKE K IK3aMeHYy
JIist moydeHus NOmycKa K JK3aMEeHy M0 JUCHUIUIMHE CTYISHT O0s3aH
BBHITIOJIHUTH BCE JabopaTopHbie pabOThl, 0OPMHUTH PE3yJbTaThl B BUAC OTYETA.
3ammra oT4eTa MO JabopaTopHOW paboTe mpenamoiaraerT  0OCYKIEHUE
MOJIYYCHHBIX CTYJACHTOM pe3yJbTaTOB M OTBETHl HAa BOMPOCHI IO TEME.
BrInotHUTh MHIUBUIYATBHBIEC IOMAIITHUE 3aJaHUSI U KOHTPOJIbHBIE PAOOTHI.


http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

[ToaroToBKka K 9SK3aMeHy TpeOyeT OIPEACIICHHOTO aJfOpUTMa JICUCTBHIA.
[Ipexne Bcero, HEOOXOUMO O3HAKOMHUTHCSI C BOMPOCAMU, KOTOPbIE BHIHOCSITCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IJIaH MOBTOPEHUS U CUCTEMAaTU3AIUU
y4eOHOro MaTepuayia Ha KaKIbli IeHb, YTOOBl OCTaBUTH JACHb WM €r0 YacTh JIJIS
MOBTOPHOTO 000011IeHKE MPOTPAMMHOT0 MaTepHaia.

Henb3ss orpaHnumBaTthCs TOJBKO  KOHCHEKTAMHU  JIEKUUW, CIEAYET
npopaboTaTh HyXKHbIE yueOHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh PabOTHI B MOATOTOBKE K 3K3aMEHY JOJKHA OBITh
Takas: BHHMATEIbHO TMPOYUTATh M YSACHUTH CYThb TPeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTrpaMMbl; O3HAKOMHUTBCS C KOHCIIEKTOM; BHHMATEJIbHO IPOpadoTaTh
HEOOXOUMBIA y4eOHBI MaTepual MO y4eOHBIM IMOCOOUSIM U PEKOMEHIyEeMOM
JIUTEPATYPBL.

Ecnmu ans otnenpHONM TeMbl IPENOAABATENb IPEIVIOKHI CIIEHHAIBHYIO
HAy4YHYIO JIUTEpPaTypy, KOTOPYIO CTYACHT pa3pabarbiBall B MEPHUOJl MOATOTOBKHU K
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alKCSIM 3TUX MaTEpHaliOB (2 B OTIEIbHBIX
ClIy4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay Ha KaxXIblil BOIPOC CIEIYET COCTABUTh KPATKUH IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENBHOCTY U ¢ (UKcanued HeoOX0IUMOTo
WUIIOCTPATUBHOTO ~ Marepuana (IpUMepbl, PHUCYHKH, CXEMbI, YypaBHEHUS
XUMHUYECKUX PEaAKITHil).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCMEKTa, YTOObI BBISICHUTH Ha KOHCYIbTAlMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAaHUE UX CYTH CJIEAYEeT 3ayYuThb, IOBTOPSS HECKOJBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro MHpopMaluio cieayer o003HadaTh
JOPYTUM LBETOM, 3TO IIOMOTAET Jy4YlIe UX 3alIOMHUTH.

CrietyeT OCTENEHHO NMEPEXOAUTH OT TOBTOPEHUS MaTEpPHAIA OJHOM TEMBI K
npyroii. Korzma moBTOpeH W cCHCTEeMaTH3WpPOBaH BECh YYEOHBIM Marepuad,
HEOOXO0JMMO MEPECMOTPETD €ro €IIe pa3 y’Ke CO CBOMMHU 3aUCIMH.

Yao6Hee TOTOBUTHCS K IK3aMEHY B UHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTok HEOO0X0auMO
paboratb 5-6 yacoB, nenas yepes kaxplie 1,5 yaca nepepsiBa Ha 15 MHH.

OOyuaromuMcst Hy’)KHO 3HaTh 00IIHe TpeOoBaHUA K OlleHKe 3HaHui. HyxHO
BBISIBUTB:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOJTHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUH 00 00BEKTE, KOTOPBIN N3YyHalOT;

2) 1iyOWHY, KOTOpas XapakKTepu3yeT COBOKYMHOCTb CBS3€H MEXIy
3HAHMSIMU, KOTOPBIE OCO3HAIOT 00yYaroluecs;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) o3HaKOMJICHHE C OCHOBHOM JIMTEPATypOd MO MpEAMETY, a TaKkKe C
COBPEMEHHOU NMEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) JOTHKYy, CTPYKTYpy, CTWJIb OTBE€Ta M YMEHHME CTYAEHTa 3allullaTh
HAay4YHO-TEOPETUYECKUE IIOJIOKEHHs, KOTOpPbIE BBIIBUIAIOT, OCO3HAHHOCTb,
000011IeHHOCTh, KOHKPETHOCTH;

8) MPOYHOCTh 3HAHUM.

MeToanyeckue peKOMEHAalUM 110 BHINOJHEHUIO Kelc-3aJaHui



lenr  meToma  KEWCOB - HAYYUTh  OOYyYAlOUIMXCS ~ aHaJU3UPOBATH
npoOJIEMHYIO CUTyallMi0 — KeWc, U BbIpaOOTaTh pEIICHHE; HAy4YUTh padoTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meron KECOB CIIOCOOCTBYET  Pa3BUTHIO y o0y4Jaronmxcs
CaMOCTOSITEILHOTO ~ MBINUICHUSI, YMEHHUSI  BBICAYIIMBaTh UM YYHUTHIBATh
IbTEPHATUBHYIO TOUKY 3PEHHSI, apTYMEHTUPOBAHO BBICKa3aTh CBOIO. C MOMOIIBIO
3TOr0 METOJIa CTYACHTBHI MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
aHAJIMTUYECKUE U OLICHOYHBIC HABBIKHU, HAYUYUThCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee palOHAIbLHOE PELICHUE TTOCTABICHHON TPOOIEMBI.

TexHomorusi MeEToJa 3aKJIIOYAeTCd B CIEAYIONIEM: [0 OIPEACICHHBIM
nmpaBWiaM pa3padaThIBaeTCs MOJCIh KOHKPETHOM TMPOOJIEMHOM CHTyalluu,
MIPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMILIEKC 3HAHUM U
MPaKTUYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIITMMCS HYXKHO TTOJTYIHUTh.

Meton MpEICTaBISIECT coooi crieuUIECKyo Pa3HOBHUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOUAET B ce0sl onepanuu
HCCIIEI0OBATENLCKOTO MPOIIEcCca, aHATUTUYECKUE TTPOLICAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKM:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4YeCKasi XUMus : yue0.-
Metox. mocodue / E. A. Kaiiropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I''M. TexHuka BeJeHUS XUMHUYECKOTO DOKCIEpPUMEHTa B
nabopatopun xumuu / I'"M. Haymosa, E.K. SI6monckas, E.A Kaiiropogosa. —
Kpacnonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilectrynora C.A.PabGouas TeTpaap K 1a00paToOpHBIM paboTaM 110
mucrumnHe «Xumus» / C.A. Tlectynona, E. K. fI6monckas.— Kpacunonap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumus. MGTOI[I/ILICCKI/IC YKa3aHMW 110 U3YUCHHUIO JUCIIMITJIMHBI U 3a1aHHUA

JUIs KOHTpostbHOM padoTel / E. A. Kailiroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. S6monckas.— Kpacuogap: KyoI'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToauveckue peKOMEHIALMH 10 MOJAT0TOBKE K KOHTPOJIbHOM padoTte
[ToaroroBka K KOHTPOJIbHOW paboTe TpeOyeT OmpeAesiCeHHOTO alropuTMa
nevicteuid. [Ipexne Bcero, HEOOXOAUMO O3HAKOMHUTHCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.
Henw3st  orpanmumBaThCs  TOJIBKO  KOHCIIEKTAMHU  JICKIMHA,  CIIETYET
popadboTaTh HYyKHBIC Y4€OHBIE TTOCOOUS, pPEKOMEH/I0BAHHYIO JIUTEPATYPY.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

[locnenoBarenpHOCTH  pabOTBI B~ MOATOTOBKE K  KOHTPOJBHBIM
MEPOIPUITUAM JAOKHA OBbITh Takas: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMBbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO MpOpaboTaTh HEOOXOAUMBIH  yuyeOHBIH MaTepuan Mo y4eOHBIM
OCOOMSIM M PEKOMEHIyEMOM JIUTEpaType.

Ecnu nns oTnenpHOM TeMBbl IIPENOAaBaTelb IMPEMJIOKWI MEPBOMCTOYHUK,
CHELMATIbHYIO HAy4YHYIO JIMTEpPaTypy, KOTOPYIO CTYIEHT pa3pabaThiBajl B MEPHUOA
MOJITOTOBKA K CEMHUHAPCKUM WM WHBIM 3aHATHSM, HEOOXOAMMO BEpPHYTHCA K
3aHMCSIM  3THX MaTepHaioB (a B OTACNIBHBIX CIydasX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAyYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KAl BOIIPOC CIEIYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMUYECKOH MOCIIeA0BAaTEIbHOCTH M ¢ (ukcanuel HeoOXOAMMOro
WLTIOCTPATUBHOTO MaTepuaa (IpUMephl, PUCYHKH, CXEMBbI, HU(PBI).

MeToanuyecKue peKOMEeHIaluu 110 MOATOTOBKE K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOIrO MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHCTEMATHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MaTrepualia, HO U B
Pa3BUTHU yYMEHUS CTYICHTOB BBIIEISATH, aHATU3UPOBATh U 0000IMaTh Hauboliee
CYILIECTBEHHBIE ATAIlbl TEXHOJIOTHYECKHUX MTPOIIECCOB.

Kak wu mrobas gapyras ¢opma TMOATOTOBKM K KOHTPOIKO 3HAHHM,

TECTUPOBAHUE HMEET PsAJ OCOOCHHOCTEH, 3HAHWE KOTOPBHIX MOMOTaeT YCHEHIHO
BBITIOJTHUTB T€CT. MOXKHO JaTh CIEAYIONINE METOANYECKUE PEKOMEH Al

1. Ilpexne Bcero, cieayeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpY TECTAa,
OLICHUTh 00BEM BPEMEHH, BBIICIISIEMOr0 Ha JaHHBIA TECT, YBUJIETh, KAKOTO THUIA
3aJlaHus B HEM COJIEpKaTCs. DTO TOMOXKET HACTPOUTHCS Ha padoTy.

2. OyeHb BaXXHO BCerJa BHUMATEIbHO YWTATh 33JlaHUSl 10 KOHIlA, HE
NBITASICh TIOHATH YCIIOBUS «IIO TIEPBBIM CJIOBaM» WJIM BBINOJIHUB TMOJ0OHbBIE
3aIaHUsl B TMPEIBIAYIIUX TECTUPOBAHUSX. Takasl Crenika HEepeIKo MPUBOAUT K
JIOCaJIHBIM OIIIMOKAM B CaAMBIX JIETKUX BOIMPOCaX.

3. Eciu Be1 He 3HaeTe 0TBeTa Ha BOMPOC WM HE YBEPEHBI B TIPABUILHOCTH,
CJIETyeT MPOMYCTUTh €r0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.

4. TIcuxonoru TaKXe COBETYIOT AymaTh TOJIBKO O TEKylleM 3aigaHuu. Kak
MpaBWJIO, 3aJaHUs B TECTaX HE CBS3aHbl JPYyTr C JPYTOM HEMNOCPEACTBEHHO,
MO3TOMY HEOOXOAMMO KOHIIEHTPUPOBATHCA HAa JaHHOM BOMPOCE U HAXOIUTh
pelieHus, MOAXOMAsIKe HMEHHO K Hemy. Kpome TOro, BBINOJHEHUE OTOU
pPEeKOMEHJAIMU AacT elle OJIUH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
HeyJade B OTBETE Ha MPEbIAYIINNA BOMPOC, €CIIU TaKOBask KUMeJIa MECTO.

5. MHorue 3ajaHusi MOXHO OBICTpEE peIIUTh, €CIU HE HCKaTh Cpa3y
MpPaBWIbHBIA BapUaHT OTBETA, a MOCJIEIOBATENIBHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE MNOAXOIAT. MeTOoJ HCKIIOYEHHUsS] TO3BOJSIET B MTOCE€ CKOHIEHTPUPOBATH
BHUMAaHHE HAa OJJHOM-ABYX BEPOSITHBIX BapUaHTaX.



6. Hpouecc yraablIBaHUA IIPABUJIBHBIX OTBCTOB JKCJIIATCIBHO CBCCTHU K
MHWHHUMYMY, TaK KaK 3TO 4Yp€BAaTO TCM, YTO CTYACHT 336y,ZI€T O I''TaBHOM: YMCHHUH
HCIIOJIB30BaTh MMCIOMHNCCA HAKOIIJICHHBIC B y‘le6HOM IMpoHecCcCC 3HaAHUA, U 6y,Z[€T
HaJCATHCA Ha YyHdauy. Ecan YBECPCHHOCTHU B IIPABUJIBHOCTHU OTBCTA HCT, HO
HHTYUTUBHO IOABJEACTCA HNPCAIIOYTCHUC, TO ICHXOJOIH PCKOMCHIAYIOT HOBEPATH
HHTYWUIMHU, KOTOpasd CHUHUTACTCA IIPOSABICHUCM FJ'IY6I/IHHI)IX 3HAaHUU U OIIbITA,
Haxoasmuxcsa Ha YPOBHE IOACO3HAHUA.

MeToanyeckue yKa3aHusi 110 HAIMCAHWIO pedepaTta
Boinmonnenne — pedepara  sABigercs  OAHOM M3 GOpM  KOHTPOJS

CaMOCTOATENbHON pabOThI CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMHU )
MCTOYHHUKAMU B BBICIIEM Y4YEOHOM 3aBEJICHUU.

B Hauane cemecTpa mpernojiaBateiib BbIAACT OTACIBbHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B menom wim no paszaenaM pa3padaTbiBaeTCsl OTIIEIbHBIM
CTYJIEHTOM M O(pOPMIISIETCS B YCTAHOBIICHHOM TIOPSIJIKE.

Texnnueckoe opopmienue pedepara

Crpyktypa pedepara:

TUTYyNBHBIN JIUCT
TuTynbHBIN JIUCT OPOPMIIAETCS CIEAYIONIMM 00pa30oM: M. TUIIOBOM NpUMep.

Coneprxanue pedepara

l. Beenenue

II.  OcHoBHas yacTh (JIUTEpaTypHBIN 0030D)
I1l.  3akmroueHue (BbIBOJIbI)

IV. Coucok nurepaTypsl

1. [locne TUTYABRHOTO JUCTA HA OTIAEIBHOM CTPAHMIIE CIEIYET
orjamieHue (IUJIaH, COJEepKaHUE), B KOTOPOM YKa3aHbl HAa3BaHMs BCEX Pa3JeiioB
(myHKTOB TuTaHa) pedepara U HOMEpa CTPAHUIl, YKa3bIBAIOIIME HAYAJIO STUX
pas3JiesnioB B TEKCTE pedepara.

2.Ilocne oryaBiaeHUs CIEAYET BBEACHUE C YKA3aHUEM HA3BaHUW pa3ieioB.
OO0BeM BBeZieHUs COCTaBIsIET 1,5-2 CTpaHUIIBI.

Bo BBeneHuN KpaTKO OOOCHOBBIBAETCS AKTYyaJIbHOCTh M LIETECO00Pa3HOCTh
BBIOpPAHHON TEMATHUKHU.

3. OcHoBHasi yacTh pedepara MOXKET UMETh OJIHY WJIM HECKOJIBKO TJIaB,
cocTosimux u3 2-3 maparpadoB (MOANYHKTOB, pa3JeioB) W MpeArnojaraet
OCMBICJIEHHO€ ¥ JIOTUYHOE W3JI0KEHHWE TJaBHBIX TOJOKECHUM U  UJCH,
collep KaIluXCcs B WM3YYEHHOM mnuTeparype. B Tekcre 00s3aTenbHBI CCHUIKM Ha
MEPBOUCTOYHUKH. B TOM ciydae, eciu MUTHUPYETCS WM UCIOJIB3YETCs Ubs-THO0
HEOpJIMHApPHAS MBIC/Ib, WJES, BBIBOJA, MPUBOJUTCA KaKOW-THOO 1H(POBOH
MaTtepuai, TabauIkl — 00s3aTENBHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOTO BbI B3SUUIM JIaHHBIN MaTepHall.



[ens muTeparypHOTro 0030pa: OCMBICIHTH, U 0000IINTH yIeOHBIN U HAYIHBIN
MaTepuans IO COBPEMEHHOMY COCTOSIHMIO JaHHOTO BOIPOCA U MPEIIOKHUTH
NEPCIEKTUBHBIC TyTH PEIICHUS TPOoOIIeM.

4, 3aKJIl0YeHUEe COJICPKUT TJIABHbIE BBIBOJABI, W UTOTU U3 TEKCTa
OCHOBHOM 4YacTH, B HEM OTMEYaeTcs, KaK BBIIIOJIHEHBbI 3aJaud, U JOCTUTHYTHI JIU
e, cpopMyJIMpOBaHHBIE BO BBEACHUH.

S. [IpunoxeHue MOXeT BKIIOYATh TpaduKu, TAOIUIIbI, PACUETHI.

6. bubmmorpadus (CMCOK TUTEpaTyphl).

31ech yKa3bIBaeTCsl pealibHO HMCIOJB30BaHHAs ISl HamucaHus pedepara
auTeparypa, odopmiieHHas TO TMpaBwiaM OWOIHOTPaPUIECKOTO OMHCAHHUS B
COOTBETCTBUHM C TpeboBaHUsAMU ['occTangapra.

Jranbl padoTsl Hag pedepaTom

Paboty Han pedepaTom MOKHO YCIOBHO MOJAPA3ACIUTh HA TPH dTama:
1.IToAroTOBUTENbHBIN ATaM, BKIIOYAIOIIMN N3YYeHUE TPeIMETa UCCIEAOBaHMS;
2.M3noxxeHune pe3ynbTaToB U3YUYECHHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOe cooliieHue o Teme pedepara.

Paborta Haj BeIMoaHEHHEM pedepaTHBHOTO 33JaHUS MOXET MPOBOJAUTHCA B
yuTalbHBIX 3anax OumOmuorekn KyOI'AY, B gomamHux yCIOBUSIX B 4Yachl,
OTBEJICHHBIC /IS CAMOCTOSTEIbHON pa0OThI, a TakXKe B MEPUOJ WHAMBUAYAIbHOMN
paboTBl CTYIEHTOB TOJ KOHTpOJIEM TMpemnojaBatenss Ha kadeape xumun. [lo
OKOHYaHWH WHANBUAYAIbHONW TPOPAOOTKH BCETrO 3aJaHUsl CTYIACHTHI TPYIIIHI
ohopMIISIIOT U cAaroT oOpPMIICHHBIM pedepaT 11 MPOBEPKHU MPENoIaBaTeo HEe
MO3KE, YeM 3a JIBE HEACIH JI0 €r0 3aIIUTHI.

CryneHTy peKOMEHAyeTCs BOCHOJb30BaThCS  MaTepuasamMu  (QoHJIa
oubnunorexku Kyol'AY cornacHo HuXe NPUBEJCHHOMY ILJIaHY.

PexoMeHayeMblil IVIAH JIMTEPATYPHOI'0 MOUCKA
— obOmas wHboOpMaIUg O TpoOJIeMe C TOMOIIBbI YUYeOHHKOB, SHITUKIIOIICIHM,
CIPaBOYHUKOB, ceTu Internet (He mpuBOAATCS B CIMCKE JIUTEPaTyphl), HAYYHBIX
YKYpPHaJIOB (MIPUBOJSATCS B CIIUCKE UICTOYHUKOB);
— HCTOJBh30BaHUE HANJCHHBIX CCBHUJIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPhI
JUTSL TATBHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTUHAJIHHBIMU Pa0OTaMHU.

5 Tunosoii mpumep
MHUHUCTEPCTBO CEJIBCKOI'O XO34ANCTBA POCCUMUCKU ®EJEPALINNU

denepaibHOE TOCYIAPCTBEHHOE OFOI)KETHOE 00pa30BaTEIbHOE
YUPEXKIEHUE BBICIIErO0 00pa30BaHUs
«KybaHckuil rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET
umenu W.T. TpyOununHa



Kadenpa xumunu

Tema pedepara
KOPPO3US BETOHOB U 3AIIIUTA OT HEE

Pedepar noarororieH

HBanoBbiM CepreeMm BacuiibeBruuem
ctyaenToM rpynnsl CT-2001
aApXUTEKTYPHO-CTPOUTEIBLHOTO
dakynpTeTa

PykoBoauTenb pabOThI
JOLICHT Kadeapbl XUMUHU
ITectynoBa CBetniaHa AHaTOJIbEBHA

KPACHOJIAP
2020

B mpouecce moucka KHUT, CTaTel  HEOOXOAMMO  TIOJIb30BAThCS
OMOMMOTEUHBIMU KaTajlOTaMH, PACIOJIOKCHHBIMH B KOPITYCE 300JIOTHYECKOTO
dakynabTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEW CETH
Internet, mpoiias perucTpaluio, ¥ MOJyYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTH OT cTenenu npopaboTKU TeMbI U 0dopmiteHus pedepara
CTYJIEHTY TIPEIOCTABIISCTCS IPABO BBICTYIIUTH C COOOIIEHNEM 1O Teme pedepaTa
Ha 3acenanun kpyxkka CHO kadenpsl Xxumuu B GopMaTe €KEroHO MPOBOIUMBIX
koHpepeHuid  (dakynbTeTckOoM WM MexdakyiabTerckoi). Ha coobuienue mo
TeMe pedepara C HCIOIL30BAHHEM MYJIbTUMEAUHHBIX CPEJACTB OTOOpaKEHUS
nH(OpPMAITUU OTBOJIUTCS 5-6 MUHYT.



Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPEICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX paloT.

VYuuthiBas conepKaTelbHbIA XapakTep pedepaTuBHON pabOThl U Ka4eCTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTh MaTepuaia, BBIHOCUMOTO Ha SK3aMEH.

MeToanyeckue yKa3aHusi 110 HAIIUCAHHUIO OKJIAA

B Xozme moAroToBKHM JOKIana y CTYA€HTa BbIpaOaThIBAIOTCS HABBIKU
CaMOCTOSITEJIBHOIO ~ TBOPYECKOTO  MBILNUICHUs, YMEHHE aHAIU3UPOBAaTh U
CHUCTEMAaTHU3UPOBaTh MHOTOYMCICHHYIO MH()OPMAINIO, TOCTABISEMYIO YICOHBIMU
U HAyYHBIMM H3IAHUSIMH, TMEPUOJUKOM, CpPEICTBAMH MAacCOBOM HWH(pOpMAIUK.
Kpome Toro, OnbIT myOJINYHBIX BBICTYIUICHUN MO3BOJISIET CTYACHTY C(OPMUPOBATH
P KOMMYHUKATUBHBIX Kau€CTB, TAKMX KaK YMEHHME YETKO U JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIe]aTh BBIBOJIbI, HAJIUUYUE SIPKOM M 0Opa3HOMl peun U Jpyrux, 0es3
KOTOPBIX HEBO3MOXKHO AKTUBHOE M YCIICIIHOE IPOABWKEHHUE II0 KapbepHOU
JIECTHHUILIE MOJIOAOTO CIIELHAIIACTA.

[ToaroroBka nokiana TpedyeT yriyOJI€eHHOTO N3YYEeHHsI COOOIaeMOM TEMBI,

oOpaleHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0OM MPEANO0JIaraeT NPOX0KAECHUE CIEYIONUIUX 3TAIlOB:

1. Bwibop memwvl Ooknada. B Xone NpakTUUECKUX 3aHSITHH BBIOOD
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyenu Ookiada. DOpMyNTHpOBaHHWE TIETH  PabOTHI

HEO0OXOMMO JIJIs OTIPEJICIICHHS HAaIIPaBJICHHs TTOUCKa HEOOXOIUMOU JTUTEPATYPHI U
pa3paboTKu CTPYKTYphl jgokiana. CTporo ToBOps, I€Jdb — 3TO MBICICHHOE
MIPEIBOCXUIIICHUE JKEJIaeMOro pe3yibTaTa jAesTelbHOCTU. [loaToMy mocTaHoBKa
IeIM TODKHA MaKCHMaJbHO COBMAAAaTh C Ha3BaHMEM TEMbI JOKiIaaa. B ycTHOM
BBICTYIUIEHUH COOOILIEHHE LIeNU 00s3aTeNbHO OJKHO HAaYMHATHCA CO CioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvr no meme. Paborta ¢ murepaTypoi
COCTOMT M3 CHCTEMHOTO TMOA00pa KHUT H TMOCJIEIYIOUIEr0o HU3Y4YeHHUS,
COJIepKAIUXCSI B HUX MAaTEpPUAJIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCS Ha3BaHUE
TeMbl U (GOopMyNIHpOBKa Iejeit paboTel. JKenmaTenbHO HCMOIB30BATH A
MOATOTOBKHM JIOKJaJa HE MEHEE TPeX HAaWMECHOBAHWA MCTOYHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBATh YMEHHE CTYJICHTAa COIOCTAaBIATh U  aHAJIM3UPOBATH
auTepatypy. Jokiam BBITOJHSETCS TOJBKO IO HAayyHbIM (HE 1O ydeOHuKam!)
WCCJICIOBAHMUSIM, MOHOTpAa(DHsIM ¥ HAYYHBIM CTAThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy MJisi HAMMCAHUS TEKCTa JOKJIA/a U JOJHKEH COIepkKaTh
BCE, UTO MOXHO TIpenBuaeTh. CTPyKTypa MpeacTaBiseT cO00M KpaTKUil TE3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBJISIIOTCSA COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOXOAMMO TTOMHUTb,
4TO BpeMs JOKiaga orpaHudeHo. Iloatomy cienyer orOuparh TOJIbKO Haubosiee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO wWin npumepbl. [Ipm 3ToM HE0OX0auMo
n30eXaTh «pa3opBaHHOCTH» TEKCTa, OJHO JOJKHO TUIABHO BBITEKATh U3 JIPYTOro,
COOTBETCTBOBATH JIOTUYECKON JTMHHUU JOKJIAaa. ITO OCOOCHHO Ba)KHO MPH padboTe C
HECKOJIbKMMH UCTOYHUKAMH.

Jlokiiag HE JOKEH OBITh IeperpykeH TOuHbIMH Idpamu. Cregyer
BBUSICHUTH 3HAYEHUE BCEX HOBBIX IOHITHM, BCTPEYAKOUIMXCS B JOKIAAE, U YMETh
X oOBACHUTH. B KOHIlE AOK/Iaa HEOOXOAUMO YETKO C(HOPMYIUPOBATH BHIBOJBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTepHall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYLIECTBJICHUH 00Pa30BaTEIbLHOIO MPoOLEcca MO0 AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U
UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHpopmalilnoHHbIE TEXHOJOTUHU, HCIOJIb3yEMbIE€ IPU OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJCHCTBHE MEXKIYy YUaCTHUKaMH 00pa30BaTeNIbHOTO MPOLIECcca, B TOM YHCIIe
CUHXpPOHHO€ U (WJIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"Unrepuer"; ¢duxkcupoBath X0 00pa30BaTENbHOTO TPOIECCa, PE3YJIbTATOB
IPOMEKYTOUYHOM aTTecTallMi 10 JAWCHMIUIMHE U pPe3yJbTaTOB OCBOCHHS
0o0pa30BaTeNbHON MpPOrpaMMbl; OPraHU30BaTh MPOLECC OO0pa3oBaHUs MyTEM
BU3yallM3allMM  M3y4yaeMod  HMH(OpManuMu  MOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTauui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pE3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

Ilepeuenp nuuen3uonHoro 110

Ne | HammeHoBaHMe Kparkoe onucanue
1 | Microsoft Windows OmnepalmoHHas CCTEMa
2 | Microsoft Office [TakeT O(UCHBIX MPUITOKCHHI

(BximrouaerWord, Excel,
PowerPoint)

Microsoft Visio CXeMBbI B IMarpaMMbl
Autodesk Autocad CAIIP

5 | Cucrema TeCTUPOBAHUS TectupoBaHue

w

N




| |INDIGO |

[lepeuens npodeccuoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

Ne | HaumeHoBaHue TemarTnka DJIeKTPOHHBII ajpec

1 | Hayuynas YHuBepcanpHas https://elibrary.ru/
AIIEKTPOHHAS
ounbnmoTeka
eLibrary

2 |DWG.ru YHuBepcampHas http://dwg.ru

3 | Koncynprantllmoc | I[TpaBoBast https://www.consultant.ru/

Hoctyn k cetu HTEpHET, TOCTYN B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

ABTOpCKHe IPOrpaMMHbIe POAYKTHI, 0a3bl JAHHBIX

1. CBuaeTenbCcTBO O TIOCYAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanuu MynbpTUMeIUHbIE JeKUUU 10 xumuu: «OOmme
CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKHE TIpolecChl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6monckas E.K.

2. CBUJETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIC JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHBIC MOHSITHUS
U 3aKoHbI», aBTOpHI Kaitroponosa E.A., lNaiinykosa H.I'., Sl6nonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpauuu 0a3 JgaHHbIX No
2008620372 MynpTUMEIUUHBIE JIEKIUU 1O XUMHH: «TOMIMBHO-CMa304YHbIE
Martepuaibl», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOW peructpauuu 0a3  JaHHBIX
2008620370 MynbTUMeauHHbIE JIEKIMU 1O XuMmMuu: «Boma m €€ cBoiicTBa.
Bononoaroroskay, aBtopsl Kaitropoaosa E.A., lNalinykoBa H.I'., SI6nmounckas E.K.

5. CBUIETENbCTBO O TOCYAAPCTBEHHOW perucrpauuum ©0a3 gaHHbIX Ne
2009620262 MynbTUMEIHUIHBIE JIEKIUU MO XUMHUU: «XHUMHUYECKas KUHETHKA W
TepMOoIUHaMHUKay, aBTopkl Kaliroponosa E.A., lNaiinykosa H.I'., SI6nonckas E.K.

6. CBuUAETEILCTBO O TOCYAAPCTBEHHOM peructpaiuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTopbl: [aiinykoBa H.I.
SA6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparuu 0a3pl JaHHBIX PD  No
2010620525 «OKUCAUTENHEHO-BOCCTAHOBUTENBHBIE PABHOBECUS B XMUMHUYECKHUX
peakiusax», aBTopsl: ['aliqykoBa H.I'. SI6nonckas E.K., Cunoposa N.1.

12. MarepuajJbHO-TeXHHYECKOe oO0ecnevyeHne OOy4YeHUHA IO

mucuumianiae 1 Jun ¢ OB3 u uuBajnaos
BxoaHast rpynna B IJIaBHBIA y4eOHBII KOpITyc 000pyA0BaH MaH/1ycoM, KHOIIKOH BbI30Ba,
TaKTUJIbHBIMU  TaOJMYKaMH, OINOPHBIMU  TOPYYHSIMHM, HPEIYNPEXKJAOMNUMU  3HAKAMU,


https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

JOCTYITHBIM PaCcIIMPEHHBIM BXOJOM, B KOPITYCE €CTh CIIENHAIbLHO 00OpYyIOBaHHAS CaHUTapHas
komHata. [nga mnepememenus uHBaIuaoB U JIOB3 B momenieHHMM HMeEETCS MNEPEABUIKHOMN
T'YCEHUYHBIA CTYNEeHbKOXOA. Koprmyc oOcCHalleH NpOTHBONOKAPHOW 3BYKOBOM M BHU3YaJIbHOU
CHTHaJIM3allheH

n/n

HaunmeHnoBaHnue y4eOHBIX
MpeIMETOB, KypCOB,
JUCIUIUINH (MOJyJeil),
MPaKTHUKHU, HHBIX BHJIOB
Y4eOHOH NeSITeIbHOCTH,
MPEIYCMOTPEHHBIX YIeOHBIM
TUTAHOM 00pa30BaTEIHHOM
TIPOTPaMMEI

HaumeHoBaHue nmoMemeHu ajs
MPOBEICHUS BCEX BHJIOB YUCOHOM
JIESITEIbHOCTH, TIPETyCMOTPEHHOM
yUeOHBIM TUIAHOM, B TOM YHUCIIC
MIOMEIICHHUS IS CAMOCTOSTENbHOM
paboThl, ¢ yKazaHUEM MEePEUHS. OCHOBHOTO
o0opynoBaHUs, yaeOHO-HATIISAHBIX
ocoOnit ¥ UCTI0TB3YEeMOT0 IPOTPAMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHNE) TOMELICHUMA
JUISL TIPOBEJICHUS BCEX BUJIOB yueOHOM
JeATEeNIbHOCTH, PEAyCMOTPEHHOI
y4eOHBIM UIaHOM (B ciIydae
peanuzanu 00pa3oBaTeIbHON
MIpOrpaMMEI B ceTeBOi (opme
JOTIOJTHUTENBHO YKa3bIBACTCS
HanMEHOBaHHUE OPraHHU3AINH, C
KOTOPOH 3aKIII0YEH JOTOBOP)

2

3

4

XuMus

TTomemenne Ne221 I'VK, mmomaas — 101
MZ; TOCAJ0YHBIX MECT 95, yueOHas
AyJUTOPUS IS IPOBEACHUS 3aHITUN
JIEKIIMOHHOT'O THTIA, 3aHATHHA
CEMHHAPCKOTO TUTIA, KYpPCOBOTO
MIPOEKTHPOBAHNUS (BBITIOHEHHUS KYPCOBBIX
paboT), TPYNIIOBHIX ¥ HHINBUAYAIBHBIX
KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalliH, B TOM YHCIIE
JUTsL 00YYArOIIUXCS C MHBATUIHOCTBIO U
OB3

crenuaIn3upoBaHHast MeOenb (yueOHas
JocKa, yueOHasi MeOeJb) , B TOM YUCIe IS
oOyJaromuxcst ¢ HHBATHIHOCTHIO 1 OB3;
TEXHUYIECKUE CPEACTBA 00yIEHUsI, HAOOPHI
JEMOHCTPAMOHHOTO 000PYAOBaHUS 1
y4eOHO-HATIIIHBIX TOcOOuit (HOYTOYK,
MIPOEKTOP, SKPaH), B TOM YHCIIE LIS
o0yJaromuxcs ¢ HHBAMAIHOCTRIO 1 OB3

350044, KpacHomapckuii kpai, T.
Kpacnonap, yn. um. Kanuauna, 13

XuMus

114 300 y4eOHast aymuTOpHs Ui
HPOBEIEHUS 3aHATHII CEMHHAPCKOTO THIIA,
KypCOBOTO IPOCKTHPOBAHUS
(BBIMIOJTHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U HHAWBUIYalbHBIX
KOHCYJIBTAIIUH, TEKYILEro KOHTPOJIS U
MIPOMEXXYTOYHOH aTTECTAINH, B TOM YHCIIE
JUISL 00yJarOIINXCSl C MHBAJIMIHOCTBIO U
OB3 [Tomemenne Nel14 300,
MOCAJIOYHBIX MeCT — 25; IIomags —
43Mm?; yaeOHas ayAUTOPHS LIS TIPOBEICHUS
3aHATHI CEMMHApPCKOT0 TUIA, KypCOBOTO
NPOEKTHUPOBAHHUS (BBITOJIHEHHSI KYPCOBBIX
paboT), rPyIIOBBEIX U MHANBUAYAIBHBIX
KOHCYJIBTAIIUH, TEKYILEro KOHTPOJIS U
HNPOMEKYTOYHOH aTTeCTaIliH, B TOM YHCIIE
JUI 00YYaroIUXCs C UHBATUIHOCTBIO U
OB3

CreMaIn3upoBaHHast MeOenb(yueOHas
JIOCKa, yueOHast MeOelb), B TOM YHUCIIC IS
o0yJaromuxcs ¢ HHBATAAHOCTRIO 1 OB3

ITomemnienne Ne221 I'VK, momans —
101m?; mocamouHbIX MecT — 95; yueOHas
ayJITOPUS ISt IPOBEJCHMS Y4eOHBIX
3aHATHUH, I CAMOCTOSITEIBHON paboThI
00yJaromuxcsi, B TOM YUCIIE JIS
oOydaromuxcsi ¢ ”HBAIUIHOCTHIO 1 OB3

350044, KpacHonapckuii kpai, T.
Kpacnonap, yn. um. Kanuauna, 13




crienuaIn3upoBaHHast MeOernb (yueOHas
JocKa, yaeOHas MmeOenb), B T.9 JIs
oOyJaromuxcs ¢ MHBaTUIHOCTHhIO 1 OB3;
TEXHUYECKHE CPEACTBA 00YUICHNUS, HAOOPEI
JeMOHCTPAlMOHHOTO 000PyIOBaHUS 1
y4eOHO-HATTIIHBIX TOcO0uit (HOYTOYK,
TIPOEKTOP, FKPaH), B T.4 UIA 00yJarOImIHIXCS
¢ nHBanauaHocThiO 1 OB3;

nporpamMmmHoe odecnieyenue: Windows,
Office.

ITomemenue Nel 14 300, omaas —
43M?; mocalouHbIX MecT — 25; yueOHas
ayAUTOPHS JUIA IPOBEACHHUS yIEOHBIX
3aHATHUH, IJI1 CAMOCTOSITEIBHOM paboThI
00y4JaroImuXxcs, B TOM YHCIIE IS
oOyJaromuxcs ¢ ”HBANAIHOCThIO 1 OB3
CrIenranu3upoBaHHas Mebenb (yueOHas
JOCKa, yaeOHast MeOelh), B TOM YUCIIe IS
00yJaromuxcs ¢ HHBATUAHOCTHIO 1 OB3

13. OcoO0ennocTu opranusanuu o0ydenus jguy ¢ OB3 u
UHBAJIN/I0B

Jns uaBamunoB u juil ¢ OB3 MoXeT H3MEHATHCS O0BEM JTUCHUILITUHBL
(Momyns) B yacax, BBIJICJICHHBIX Ha KOHTAKTHYIO palboTy oO0yd4aromerocs c
npenojaBaresieM (10 BUJIaM YYEOHBIX 3aHSATHUIM) U HA CAMOCTOSTENIbHYIO padboTy
oOyyaromierocss (Ipy 3TOM HE YBEJIMYMBACTCS KOJHUYECTBO 3aUETHBIX €IUHUIIL,
BBIICIICHHBIX HA OCBOCHUE JTUCIUTLIAHBEI).

@DOHJIBI OIICHOYHBIX CPEJICTB ATANTUPYIOTCS K OTPAHUYCHUSAM 37I0POBbSI H
BOCHPUATHUS UH(OPMALIMHI 00yUYaIOIIUMHUCS.

OcHoBHBIC (HOPMBI TIPEACTABICHUS OIICHOYHBIX CPEJICTB — B IEYATHOM
dbopme uau B opMe IEKTPOHHOTO IOKYMEHTA.

@opMbI KOHTPOJISI M OIEHKH Pe3yJIbTaTOB 00yUYeHUs HHBAJINIAOB M JIHIL
c OB3

Kareropun ®opma KOHTPOJISL U OLIEHKU PE3yIbTaTOB 00y4eHHUS

CTYJICHTOB C

OB3 un

AHBAJIIHOCTBIO

C nHapywenuem | — yCTHAs TMPOBEpPKAa: JUCKYCCUU, TPEHUHTH, KpPYIJbIE  CTOJIBI,
3peHust cobece10BaHus, YCTHBIE KOJJIOKBHYMBI H JIP.;

- C HCIOJIb30BaHUEM KoMmmbloTepa M crenuansHoro [10: pabora c
ANEKTPOHHBIMU 00pa30BaTeNIbHBIMH pecypcaMu, TecTHUpOBaHHE, pedepartsl,
KYpCOBBI€ TPOEKTHI, AMCTAHIIMOHHBIE (DOPMBI, €CIM TO03BOJIIET OCTpPOTa
3peHus - rpaduueckue paboThI U 1Ip.;

IIPY BO3MOXKHOCTH MMCbMEHHAs IIPOBEPKA C UCIIOIB30BaHUEM peIbedHO-
TOYEYHOU cucTembl bpailns, yBenndyeHHoro mpudra, UCTIONIb30BaHHE
CMELUANBHBIX TEXHUUECKUX CPEACTB (TU(PIOTEXHUUECKUX CPENICTB):
KOHTPOJIbHBIE, rpaduieckre paboThl, TECTUPOBAHUE, TOMALITHHUE 3aJaHUs,




3cce, OTYETHI U JIp.

C Hapywenuem
cnyxa

- NUCbMEHHAs TpPOBEpPKa: KOHTPOJbHbIE, Tpaduueckue paboTHl,
TECTUPOBAHUE, JOMAIIHHE 33JaHUs, 3CCE, INHUCHMEHHBIC KOJIOKBHYMBI,
OTYETHI U JIp.;

- C UCIIONIB30BAaHMEM KOMIIBIOTEpa: paboTa C  AIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU  pECypcaMu, TECTUpOBaHHE, pedeparbl, KypCOBBIE
HPOEKTHI, Tpadudeckue padoThl, TUCTAaHIMOHHBIE (POPMBI U Jp.;

Opd  BO3MOKHOCTH YCTHAs IIPOBEPKA C UCHOIB30BAHUEM CIICIIHATBHBIX

TEXHUUYECKUX CPEACTB (ayIMOCPEACTB, CPELCTB KOMMYHHKAIUHY,
3BYKOYCHJIMBAIOLLEH anmnapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIbl, COOECEI0BAHUS, YCTHBIE KOJUIOKBUYMBI U JP.

C napywenuem
ONOpHO-
08uU2aMenbHO0
annapama

- MMCbMEHHAs IPOBEPKA C UCIIOIb30BAHUEM CIIELIMAIBHBIX
TEXHUUYECKUX CPEZCTB (apTEpHATUBHBIX CPEICTB BBOJA, YIPABIICHUS
KOMITBIOTEPOM U JIp.): KOHTPOJIbHBIE, Tpaduyeckue paboThl, TECTUPOBAHUE,
JIOMaIIHUE 33/1aHUsL, ICCE, TMCbMEHHBIE KOJUIOKBUYMBbI, OTYETHI U JIp.;

- YCTHasi MPOBEPKA,  C UCIOJIb30BAHMEM  CHEIUATbHBIX
TEXHUYECKUX CPEICTB (CpeACTB KOMMYHHUKALMN): JUCKYCCUHU, TPEHUHIH,
KpYTJble CTOJbI, COOECeI0BaHus, YCTHBIE KOJUTIOKBUYMBI U JIP.;

C HCTIOJIb30BaHUEM KOMITbIOTepa H criennanbHoro [1O (anbTepHaTUBHBIX

CpEICTB BBOJAa U yIpaBIeHUS KOMIIBIOTEPOM H JIp.): paboTta ¢
ANEKTPOHHBIMU 00pa30BaTENLHBIMH PECYPCAMHU, TECTHPOBAHUE, pedepaTsl,
KYPCOBBIE MPOEKTHI, TpaduvecKue paboThl, AUCTAHIIMOHHBIE (POPMBI
MPEANOUYTUTEIbHEE O0YUAIOIIUMCS, OTPAHUYCHHBIM B MEPEIBIKEHUH U JIP.

Axanranus npoueaypbl NMpoBeAeHUS MPOMEKYTOYHOM
aTTecTAlMU JJIA MHBAJIUI0B 1 Jul ¢ OB3:

B xone npoBeneHus MpoOMEKYTOUHOM aTTECTALMU IPETYCMOTPEHO:

— NpEeabABICHUE OOydYalomMUMCs TeYaTHBIX U (WIM) SJICKTPOHHBIX
MaTepuaioB B popMax, aJaliTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbSI;

— BO3MOKHOCTh I0JIb30BAThCA WHIUBUYaJbHBIMU YCTPOWCTBAMHU U
CpPEACTBaMH, MO3BOJIIOIIMMU aIaANITUPOBATh MATEPHUAJIbI, OCYIIECTBIIATh MPUEM U
nepeaavy HHGOPMAIMK ¢ YIETOM WX MHAUBUAYAJIbHBIX O0COOEHHOCTEM;

— YBEIIMUYEHUE MPOJIOJKUTEIIBHOCTH MIPOBEACHUS aTTECTALlUH;

— BO3MOKHOCTH TTPUCYTCTBHS ACCUCTEHTA U OKa3aHUS UM HEOOXOIUMOMN
MOMOIIM (3aHATh padodyee MEeCTO, MEePEeABUraThCS, MNPOYUTaTh U OGOPMUTH
3aJlaHue, o0IIAThCS C MPENoIaBaTeNieM).

DopMbI TPOMEKYTOUYHON aTTECTAlMM 11 UHBAIUAOB U Jnl ¢ OB3 momxHbI

YUUTLIBATDb

VH]IMBU1yaJIbHbIC Hu ncuxousnyeckKue 0COOEHHOCTH

oOyuarorierocsi/ooyqatomuxcst mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
MTUCHbMEHHO Ha KOMITbIOTEpE, B (OpME TECTUPOBAHUS U T.I1.).




CnenuajibHblie yCI0BHs, 0O0ecrieunBaemMblie B Mpoiecce
NPenoaaBaHUA JUCUMILINHbI
CTyaeHTbI C HAPYILUIE€HUSIMU 3pEeHUs

— npeaoCTaBJICHHUC O6paBOBaT€JIBHOFO KOHTCHTA B TEKCTOBOM
SJICKTPOHHOM Q)opMaTe, IIO3BOJIAOIEM NEPpEBOAUTD IIJIOCKOIICYATHYIO
uHGOPMAIIUIO B ayIHATBHYIO WM TAKTHIBHYIO (GOpMY;

- BO3MOXHOCTbH HUCITOJIb30BaATh HHINBUAYaJIbHBIC YCTpOfICTBa u
CpCACTBA, ITIO3BOJIAOIIHUC aAAaIlITUPOBATh MATCPHAJIbI, OCYHICCTBIIATDH HpI/IéM u
nepecaavay I/IH(l)OpMaHI/II/I C YYCTOM HHAUBUAYAJIBHBIX 0COOEHHOCTEN M COCTOSHUS
3A0POBbA CTYIACHTA,

— npeaoCTaBJICHUC BO3MOXKHOCTU IIPCAKYPCOBOI'O O3HAKOMIJICHUA C
COJep)KaHUEM Y4YeOHOM MAMCHUIUIMHBI W MaTepuajioM I0 Kypcy 3a CUéT
pa3menieHus nuHGopMaIuy Ha KOPIIOPATUBHOM 00pa30BaTEIbHOM MOPTAJIE;

- UCIIOJIb30BAaHUE YETKOTO M YBEJIMYEHHOTO IO pa3mepy wmpudra u
rpa(bnqecm/lx 0OBEKTOB B MYHLTHMGHHﬁHBIX IIPC3CHTALUAX ;

- HCIIOJIB30BAHHUC MHCTPYMCHTOB <«JIYIIa», «IIPOKCKTOP» IIPpHU pa60Te C
MHTEPAKTUBHOU JOCKOM;

- 03ByYMBaHUE BU3YAJIBHOMN uH(popmarm, IIPEACTABICHHON
0oOy4JarommumMcs B X0/1€ 3aHSITHI;
- oOecrieueHue pa3IaTOYHBIM MaTepralioM, DyOIupyomumM

uH(pOpMaIIo, BHIBOAUMYIO Ha dKpaH;

— HAJIM4YME TOJIUCEH M OMMCAHMS Y BCEX HCIOIB3YEMBIX B IPOIIECCE
OOy4eHHs] PUCYHKOB M HMHBIX TIpaHuuecKux OOBEKTOB, YTO MAET BO3MOXKHOCTH
MEPEBECTH MUCbMEHHBIN TEKCT B ayUAJIbHBIMN,

— obOecrieueHue 0COOOro PEYEBOr0 pPEeXKMMA TMPENoJaBaHusl: JIEKIIUU
YUTAIOTCS TPOMKO, Pa300p4YMBO, OTYETIIMBO, C Tay3aMU MEXIY CMBICIOBBIMU
Omokamu  MHPOpMauuMH, OOECIEeUMBAETCS  MHTOHUPOBAaHUE, IOBTOPEHUE,
aKIIEHTUPOBaHUE, MPO(DUIIAKTHKA PACCEMBAHUS BHUMAHUS;

— MUHUMM3AIUSI BHEIIHETO IIymMa ¢ OOECIEYeHHE CIIOKOWHOM
ayTMaJIbHOM 00CTaHOBKH,

— BO3MOXHOCTh BECTH 3alUCh y4eOHON HH(pOpMAlUM CTYyJACHTAMH B
yaoOHoU s HUX (opMe (aynaualibHO, ayJIMOBU3YaJbHO, HA HOYTOYKE, B BHUJIEC
MTOMETOK B 3apaHee MOITOTOBJICHHOM TEKCTE);

— YBEIWYEHUE J0JIU METOAOB COLUAIBHOW CTUMYysuu (oOpalieHue
BHUMAaHMS, aneJUIsIus K OrPaHUYEHUSIM 0 BPEMEHU, KOHTAKTHbIE BUABI PaloT,
TPYNIIOBBIC 33/IaHUS U JIP.) HAa TPAKTUYECKUX U JTA0OPATOPHBIX 3aHATUSX;

— MHUHUMHU3UPOBAHUE 3aJaHuil, TpeOYIOIMMUX AaKTUBHOTO  HCIIOJIb30BAHUS
3pUTEIBLHON MAMATH M 3PUTEIILHOTO BHUMAHMS;

— TMPUMCHECHHE TIODTAITHOM CHCTEMbl KOHTpPOJISA, OoJieeé 4YacThlii KOHTPOJb
BBITIOJTHCHUS 3a/TaHAH JIJIST CAMOCTOSATEILHON paOOTHI.

CTYAEHTBI C HAPYIICHUAMMU OINNIOPHO-ABUTATEJ/IBHOI'O allrapaTa
(MﬂJ’IOMOﬁI/IJIbeIe CTYACHTBI, CTYAC€HTbI, UMCIOIIIUE TPYAHOCTH



nepeIBUKEHUS U NATOJOTHI0 BEPXHUX KOHEYHOCTEi)

— BO3MOKHOCTh UCII0JIb30BaTh CHEIUaIbHOE IPOrpaMMHOE
oOecrieyeHue W CrenualbHOe O0OpYAOBaHHME W TO3BOJISIONIEE KOMIICHCUPOBATH
JIBUTATEJILHOE HapyllleHUe (KOJSICKU, XOIyHKH, TPOCTH U JIp.);

— MPEIOCTaBIEHNUE BOBMOXXHOCTH MPEJKYPCOBOIO0 03HAKOMIICHHUS C
coJiep>KaHUEeM Y4eOHOM TUCHUIUIMHBI U MaTEPUAJIOM IO KypCy 3a CUET
pasMerieHrs nHpopMaIyu Ha KOPIOPaTUBHOM 00pa30BaTeILHOM TOPTAJIC;

- MPUMEHEHUE JIOTTOJTHAUTEILHBIX CPEACTB aKTUBHU3AIINHN TTPOIIECCOB
3aIlIOMUHAHUS ¥ TIOBTOPCHUS;

- oropa Ha OTPEACIICHHBIC U TOYHBIC TTOHSATHUS;

- WCITOJIb30BAHUE JJIS WJUTFOCTPAIINHI KOHKPETHBIX IPHUMEPOB;

- MIPUMEHEHUE BOTIPOCOB JJII MOHUTOPUHTA TTIOHUMAaHMS;

— paszieJieHue U3y4aeMoro Mareprasia Ha HeOOIbIINUE JJIOTUYECKUE
OJI0KH;

- YBEJIMYEHHE JI0JIM KOHKPETHOTO MaTepuaia U COONI0ICHUE PUHIIUTIA
OT MPOCTOTO K CII0KHOMY NP OOBSICHEHUU MaTepHaa;

- HaJIM4Kue YE€TKON CUCTEMBI U aJTOpUTMa OpraHU3alluu
CaMOCTOATENBHBIX Pa0OT U MPOBEPKH 3aJaHUI C 0053aTeNIbHON KOPPEKTUPOBKOM 1
KOMMEHTAPUSIMU;

- YBEIMYEHUE JO0JIU METOAOB COLUAIBHOW CTUMYyNSUU (oOpalieHue
BHUMAHWS, aMIeIANusl K OTPAaHUYCHHUSIM 10 BPEMEHHU, KOHTAaKTHBIE BUABI PadoT,
TPYIIOBBIC 3aaHU JIp.);

- obOecrnieueHue OECIPEnsITCTBEHHOIO JOCTyNa B MOMEIICHHUS, a TaKkKe
peObIBAHMS HUX;

- HaJIM4YME BO3MOYKHOCTH HCIIOJb30BaTh WHIWBHIyaJIbHBIE YCTPOMCTBA
U CPENICTBA, MO3BOJIAIOIINE OOCCIICYUTh PeaTu3aliio YPrOHOMUYECKUX MPUHIIATIOB
u KoM(popTHOe TMpeObIBaHME HAa MECT€ B TEUYEHHUE BCEro IMepuoaa y4EObI
(ToaCTaBKH, CTICIHAIbHBIC TIOIYIIKH U JP.).

CTyaeHTBI C HAPYIIEHUSIMHU cJiyXxa (TJIyxue, cJadociabimanue,
MO3IHOOIJIOXIIIHE)

- IPEIOCTAaBIEHUE  OOpa30BAaTEIBHOTO  KOHTEHTa B TEKCTOBOM
ANEKTPOHHOM (hopmaTe, MO3BOJIAIOIIEM NEPEBOIUTH ayIUANIbHYIO (POPMY JIEKIIUH B
MJIOCKOIIEYaTHYI0 HH(OPMAIHIO;

— HaJgu4ue BO3MO>KHOCTH HCIIOJIb30BaTh VHJVMBUIYaJIbHbIC
3BYKOYCWIMBAIOIIUE YCTPOMCTBA U CYPAOTEXHUYECKHE CPEICTBA, IMO3BOJIIOLINE
OCYILIECTBISATh MPUEM U Tiepeavy MHPOpMAIH; OCYUIECTBIATh B3aUMOOOPATHBIHI
NEepeBOJ] TEKCTOBBIX M ayaunodaitioB (OJOKHOT A pe4eBOro BBOJA), a TaKKe
3aIlKiCh U BOCTIPOU3BEACHHUE 3pUTEIBHON HHPOPMAIIIH.

— HQJIWYUE CHUCTeMbl 3aJaHuii, O0O0ecCleUnBalONIMX CUCTEeMaTU3aLUIO
BEepOaJbHOrO MaTepuasia, €ro CXeMmaTH3alio, IEpeBOJ B TaOIULBI, CXEMBI,
OIIOPHBIE TEKCTHI, IIIOCCAPUIL;

— HQJIMYME HANBIIHOIO  CONPOBOXKAEHUS  HM3y4aeMOro Marepuala



(CTPYKTYPHO-JIOTHUECKHE CXEMBbI, TaOnuibl, Trpaduky, KOHUEHTPUPYIOLIUE WU
obobmaromue nHGOPMAIIHIO, OTIOPHBIE KOHCIIEKTHI, pa3aTOUYHbIM MaTepHa);

— Hajguyue 4€TKOM CHCTEMbI U aJITOPUTMA OpPraHu3allii CaMOCTOATENbHBIX
paboT ¥ MPOBEPKH 3a7aHUM C 00s3aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPUIMH;

— oOecrieueHHE TPAKTUKH OIMEPEkKAIOIIEr0 YTEHMs, KOIJa CTYJEHTHI
3apaHee 3HAKOMSTCS C MaTepHalioM M BBIICISIOT HE3HAKOMbIE M HETOHSATHBIC
CJIOBa M (pparMeHTHI;

— 0coObIil pedeBol pexuM paboOThl (0TKAa3 OT JJIMHHBIX ()pa3 U CIOKHBIX
MPEIOKEHHM, XOpOIIasi apTUKYJIISIUS; YeTKOCTh U3JI0KEHUS, OTCYTCTBUE JIUIITHUX
CJIOB; MOBTOpeHHE (¢pa3 0e3 HM3MEHEHHsI CJIOB U TMOpSAKa HX CJEelI0BaHUS;
oOecrieyeHue 3pUTEIBLHOTO KOHTAaKTa BO BpEMs TOBOpPEHUST W 4YyTh Oosee
MEJYICHHOTO TeMIIa PEYH, UCTIOIb30BAHUE €CTECTBEHHBIX KECTOB U MUMUKH);

— 4yg€Tkoe COONIOJIEHWE  aJlfOpUTMa  3aHSATHS U 3alaHdid  JUIs
CaMOCTOSITENIbHOM pabOThl (Ha3bIBaHWE TEMBbI, NMOCTAHOBKA LIEIH, COOOIIEHHE H
3aIlKCh TJIaHa, BHIICJICHHE OCHOBHBIX MOHSITHI M METOJIOB MX M3y4YCHUS, yKa3aHUE
BUJIOB JCSITEIFHOCTA CTYACHTOB M CIOCOOOB TMPOBEPKH YCBOGHHUS MaTepHaa,
cioBapHasi paboTa);

— coOmogeHue TpeOOBaHUM K NPEIbABISEMBbIM YYE€OHBIM TEKCTaM
(pa30uBKa TEKCTa Ha YaCTU; BBIJICJICHUE OMOPHBIX CMBICIOBBIX ITYHKTOB; MCIIOJIb-
30BaHME HATJISIHBIX CPEJICTB);

— MUHUMU3AIMS BHEITHUX [ITyMOB;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHTh BepOaibHbIA U rpaduyuecKuii
MaTepuayi, KOMIUIEKCHOE HWCIIOJIb30BaHUE IHUCbMEHHBIX M YCTHBIX CPEICTB
KOMMYHUKAIIMH MPU paboTe B TPYIIIIE;

— COYETaHUE Ha 3aHATHUSIX BCEX BUOB PEUYEBOM AESITENBHOCTU (TOBOPEHUS,
CJIyIIaHUS, YTCHUSI, IUCbMa, 3pUTEITLHOTO BOCIIPUATHS C JIUIIa TOBOPSIIETO).

CryaeHTsl ¢ IPOYUMH BUAAMHU HAPYILICHUM
(ALII ¢ HapyieHUsIMHM peuu, 3a00/1eBaHUS IHAOKPUHHOM, IEHTPAJIbHOMI
HEPBHOM U CEPAECYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYEeCKHe 3200/ 1eBAHUA)

— HaJIMYME€ BO3MOXHOCTH HUCIIOJIb30BaTh NHIUBUIyaJIbHbIE YCTPONCTBA U
CpEICTBA, MO3BOJISIOIINE OCYLIECTBIATh MPUEM U Nleperady HH(POpMaluu;

— HaJM4ue CUCTEMBI 3aJJaHHii, 00eCIIeYnBaIOIINX CUCTEMATHU3ALINIO
BepOaIIbHOIO MaTepuania, ero CXxeMaTru3aluio, NIePeBo/l B TAOIUIIbI, CXEMBI,
OMOPHBIE TEKCTHI, TJIOCCAPHIL;

— HQJIMYME HATJAIHOTO CONMPOBOXKIAEHUS U3y4aeMOTO MaTEpHAIIa;

— Hajguyue YE€TKOW CHCTEMBI U aJIFOPUTMA OPraHU3aAlMKA CAMOCTOSTENbHBIX
paboT ¥ IPOBEPKH 3aqaHUI C 005S3aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;
— o0ecrnieyeHre MPAKTUKHU OMEPEKAIOIIEro YTeHUs, KOT1a CTYACHTHI
3apaHee 3HAKOMSITCSI C MaTEPUAJIOM U BBIIETISIOT HE3HAKOMBIE M HETIOHATHbIE

CJIOBA U (PparMeHTHI;

— MPEeIoCTaBICHUE BO3MOKHOCTH COOTHOCUTH BEPOANIbHBIN U rpaduyecKuii

MaTepHua; KOMIUIEKCHOE UCTI0Ib30BaHNE MTMCbMEHHBIX M YCTHBIX CPE/ICTB



KOMMYHHKAITHH ITPU padoTe B TPYIIIIE;

— COYCTAHME HA 3aHATHUSIX BCEX BUJOB PEUCBOM JCITECIBHOCTH (TOBOPEHHUS,
CITyLIaHMsI, YTCHUS, IMChMa, 3pUTEILHOIO BOCIIPHUSITHS C JIUIA TOBOPSIIETO);

— mpeaocTaBieHue 00pPa30BaTEILHOTO KOHTEHTA B TEKCTOBOM 3JICKTPOHHOM
dbopmare;

— MpPEIOCTaBICHUE BO3MOXKHOCTH TPEAKYPCOBOTO  O3HAKOMJICHUSI C
coZiepKaHWeM Y4eOHOW JMCIUIUIMHBI W MaTepHajoM IO Kypcy 3a Cuér
pasMmerieHus: “HGOpPMAIMK Ha KOPIIOPATUBHOM 00pa30BaTeIbHOM IOPTAJIE;

— BO3MOXKHOCTh BECTH 3allMCh Y4eOHOW WH(pOpMAIMK CTYACHTAaMH B
ynoOHOM i HUX (opMme (ayaualibHO, ayJAHOBH3YaJbHO, B BHJC IOMETOK B
3apaHee MOATOTOBJICHHOM TEKCTE).

— NMPUMEHCHHE ITOATAITHOM CHCTEMBbI KOHTpPOJs, 0oJiee YacThlii KOHTPOJIb
BBITIOJTHCHHMS 3a/IaHUH IS CAMOCTOSITEIIbHOM pabOThI,

— CTUMYJIMPOBAHHE BBIPAOOTKH Y CTYJACHTOB HaBBIKOB CAMOOPTaHU3AIMHA U
CaMOKOHTPOJIS;

— HaJU4He Tay3 JJIS OTIbIXa ¥ CMEHBI BUJIOB JICITEILHOCTH IO XOTY
3aHSATHS.



