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

Heabio ocBoenus guctumiuael «XUMUWS» saBnsercs  dopMmupoBaHue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodecCHOHATBHON
NEeSATEIbHOCTH, B T.4. C UCIOJIb30BAHUEM MATEMAaTHUUECKOTO anmapara.

3agauM QIMCUMILINHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUI

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

00 OCHOBHBIX 3aKOHAaX XHMHH U UX MPAKTUYECKOM HCIOJIb30BAHNH;

O CTPOCHUUM M CBOMCTBaX XHMHYECKMX BEIIECTBH HX MPAKTUUECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAaX (XUMHYECKUE HCTOYHUKHM TOKA) M TMPU KOHTAKTE MAIlUH U
o0opy/loBaHUsI C OKpyKawomieh cpenoil (Koppos3us, CHocoObl 3alUThl  OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (U3UKO-XMMHYECKUX CBOWMCTBaX METAJUIOB,
CIUIABOB, BSDKYILIUX CTPOUTENIBHBIX MAaTE€pUaliOB, IPUMEHAEMBIX B CTPOUTEIBHOM
b1 () K

O CBOMCTBaX  pacTBOpPOB pa3IMYHBIX BEIECTB, CIOcO0Oax pacuera WU
MPUTOTOBJICHHUSI PACTBOPOB TPeOYEeMBbIX KOHIIEHTPAIMM, METOJaX KOHTPOJIS
apaMeTpoB PacTBOPOB (KOHLIEHTpAIIMii, moka3zaTesns pH, )KeCTKOCTH BOJBI U T. 11.);

— pa3BUTHE HAYYHOTO MBIIUIEHUS M OOIIETEXHUYECKOH HJPYAUIINH,
MO3BOJISIONIME pellaTh MHOrooOpa3Hble 3aJayd XUMHUYECKOrO0 U (PU3HKO-
XUMHUYECKOTO HAIIPaBJICHUS, BCTPEUAIOIIHUECS B MPAKTUKE;

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

— npuodpeTeHne yMeHU I

BBISIBJICHUS M KiIaccuPukanuu (QPU3NUECKHMX M XHUMHYECKUX IPOIIECCOB,
MPOTEKAIONTUX Ha 00bEKTE MPOodhecCUOHATBHOM IeATETLHOCTH;

ONpENICNICHUs]  XapaKTepPUCTUK  XUMHUYECKOro  mpouecca  (SBJICHUS),
XapaKTepHOro i OOBEKTOB MNPOPECCHOHATIBHON JEATENbHOCTH, Ha OCHOBE
AKCIEPUMEHTAIIbHBIX UCCIEA0BAHNUN;

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

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



2 IlepeyeHnb IUIAHUPYEMBIX PpPe3yJabTATOB O0y4YeHHS] IO

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

B pe3yiabrare ocBoeHMsI IMCHUILIMHBI (OpMUPYIOTCH cleaylolue
KOMIIeTEeHINHU:

OIIK-1. CriocobHOCTHIO pemaTh 3a/1auu MpoPecCHOHATIBHON A TENbHOCTU
Ha OCHOBE HCIIOJIb30BAHUS TEOPETHUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
U TEXHUUYECKHX HayK, a TAK’Ke MaTeMaTUYeCKOro arapara.

3 MecTo aucuuninnbl B crpykrype OITIOITI BO

«XUMHS» SABIIETCS IUCHUINIMHON oOs3arensHoii wvactn  OIIOII BO
NOATOTOBKM  oOydaromuxcss 0o  HampaBiennio08.03.01  CtpoutenbcTBo
HarpasJICHHOCTb«I IpoekTupoBanue 3qaHuin.

4 O0beM aucuumauHbl (108 yacos, 3 3a4eTHBIX €AUHMIY)

O0beMm, yacoB

Bunasr yue6HOM paboThI
OuHas 3aouHasa

KonTakTHasi padora
B TOM YHCIJIC:
— ayIUTOpHAas 10 BUAaM

. 49
y4eOHBIX 3aHATHH

— JIEKIIUA 16 -

— [IPAKTUYICCKHUC -

— nabopaTopHbIe 30 -

—— BHCAYIUTOPHAA -

—3a4cCT -

— DK3aMeH 3 —

—— 3al1Ta KyPCOBBIX
paboT (MPOEKTOB)

CamocrosiTeibHas padora
B TOM YHCIJIC:

59

— KypcoBas paboTa
(mpoexT)*

—— IIPOYME BUJIBI
CaMOCTOSITENIbHOM pabOThI

HTOro mo Aucuunjinue 108




5 Conep:xanue TUCUUILIMHBIX UMUSA

[To wuroraM W3y4aeMOWIUCHMIIMHBI CTYACHTHl (OoOydaromuecs) CHAroT
JK3aMEH.
Jucuunnuna uzyyaetcsi Ha 1 kypee, B 1 cemectpe (ouHas ¢popma).

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

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyembie
KOMIIeTeHIIU T

Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0OTy

CTYAE€HTOB

U TPYA0EMKOCTh(B 4acax)

Jlexuun

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

Camocros
TeJbHas
pabora

BBenenue. Xumusi Kak mnpeaMer
eCTeCTBO3HAHHUS. OcHoBHBIE
noHATHS M 3aKkoHbl xumuu.Kmaaccu-
pukanusiHeopraHuYecKux H
OpPraHuYecKMX coOeJMHEeHUH

3HaueHWe XUMHUU B (HOPMHUPOBAHUH
MHPOBO33PEHUS, HU3YUYCHUU MPUPOIBI,
Pa3BUTUU TEXHUKH, PEIICHUS TPOOIeM
OXpaHbl OKPY>KaIOIIEH Cpeibl.

OIIK-1

JHepreTuka XHUMHYECKHX
NMPOLECCCOB. XUMUYECKATKMHETH -
Ka M Karaau3. XHMHYecKoe
paBHOBecHE. Tepmoxumuueckue
3aKOHBI. HaHpaBJIeHHOCTI) XUMHUYCC-
KHX MIPOLIECCOB. XuMHU4ecKas
KHMHETHKAa W KaTaanu3. XHUMHYECKOe
paBHOBecue. (CMelleHUE paBHOBE-
cust. [Tpunnun Jle-Illatense

OIIK-1

Crtpoenue atroma. ATOMHBIE sfpa, UX
coctaB. M3otonbl. KBaHTOBBIE yuCIa,
COCTOSIHHE 3JIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TEPUOAU-
YeCKOro 3aKOHa U MepPUOANYecKoil
CHCTEMbI XMMHUYECKHX 3JIEMEHTOB
JI.LA. MenpaeseeBa.

N3MmeHeHne  XMMHYECKHMX  CBOMCTB
SJIEMEHTOB B IEPUOJAX U TpYIIax.
DHeprus HOHU3AIUN, YHEPTHUS CPOJICTBA
K DJIEKTPOHY, JICKTPOOTPHUIIATEITHHOCTb.
OO6menayyHoe 3HAYEHUE nepuo-
JUYECKOr0 3aKOHa U MEPUOJIUYECKOM

CHUCTEMBI ..
MeHpaeneeBa. XuMHIIecKast CBA3b.
CTpoeHue npocTreidinx  MOJEKYJ.

OIIK- 1




Tema.
OCHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh(B 4acax)

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

CamocTtos
TeJIbHAA
pabora

Jlexuun

ITapameTpsl U CBOMCTBa XWMHUYECKHUX
CBSI3EH.

PacrTBophl. Boga, BoaHBIE pacTBOpBI
Boma, xak pactBoputens. Boma u eé
CBOMCTBA. Crioco0Ost BBIPaXKECHHUS
cocTaBa pacTBOPOB.

Juccoumamust BoAbl. BogopomHbii
noka3zarens (pH), ero onpenenenue.
PactBopsl 3JeKTposnTOB. Teopus
JIEKTPOIUTHYECKON JUCCOLMALH.
HNonnele peakuuu. Ilonnas m kpaTkas
3aI11uCh MOHHBIX ypaBHCHHﬁ.
KoMiuiekcoo0pazoBanue B BOJHBIX
pactBopax. CTpyKTypa KOMILIEKCHBIX
COEMHEHU (KC) mo A.Bepsnepy,
nosryueHue u cBoiictaa (KC).

OIIK-1

I'mapoaus codeii. [lpuuuna u cnencr-
BUE€ THUIPOIIN3A.

KecTkocTh NpUPOAHBIX BOA. Byl
KECTKOCTU. MeTonpl  yMAryeHus
BOJBL.

PacTBOpbI HEJJIEKTPOJIUTOB.
Ilepeiii m BTOpOM 3aKkoHBI Payms.
D0yIMOCKONUS M KPUOCKOIHSI.

OIIK- 1

Jucnepcusie cucrembl. Konnougnoe
COCTOsSIHME BellecTB
I'pyboancnepcHbie
CYCIICH3HH, SMYJIbCHH.
Komnounnele  pactBopel.  CBoiicTBa
TMO(OOHBIX ¥ THODUITEHBIX KOJUTOUTHBIX
cucreM. CeqUMEHTAlUsl U KOATYJISIIHUS.
OO6pa3oBaHUE U CBOWCTBA TEIIEH.

XuMuS BSIZKYIIHMX CTPOUTENBHBIX
MaTepuaJioB

Omnpenenenue n KiaccuuKarus
BSOKYIIMX BELIECTB, UX CBOWCTBA.
Bozaymnsie u THIIPaBIMYECKHE
BSOKYIIME BeliecTBa. l3BecTKOBBIE U
THIICOBBIC BSDKYILIHE BEII[ECTBA.
Hoprnanauement.Ilponeccst
CXBaThIBAaHWsSI M TBEPJICHUS.
baiikoBa o0 TBEPACHUU
MaTepHaJIOB.

CHUCTEMBI -

Teopus
BsKYHIUX

OIIK- 1

OKHCIUTEIbHO-BOCCTAHOBUTEJIb-
Hble peakuun (OBP).

OIIK- 1




Tema.
OCHOBHBIE BOIIPOCHI

DopMupyemsbie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh(B 4acax)

Jlexuun

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

CamocTtos
TeJIbHAA
pabora

OBP B nouBax, NpupoAHbIX BOAax U
BOJOEMAX, TEXHUKE u
BJIEKTPOXUMHUYECKHUX
npoueccax.Meroasl COCTaBJICHUS
ypaBuenui  OBP.  Baxwueiimue
OKHCJIUTEIU U BOCCTAHOBUTEH.
OO0mue XxXuMMHYecCKHe CBOMCTBA
MeTaJI0B. [lepexongHbie MeTasuibl
n ux coenuHenus. CBoiicTBa H
MPUMEHEHUE B CTPOUTEIBCTBE.
OCHOBBI 2JIEKTPOXUMHUH.
Knaccudukamuss 3IeKTpOXUMHUSCKUX
npoueccos. [lonarue 06 smeKTponax u
ANEKTPOIHBIX HOTEHIHANIaX.
YpaBHenue Hepucra. ["aibBaHnueCcKue
aneMmeHThl. DJIC 1 e€ u3MepeHue.

ONEKTPOXUMHUYECKHE  MPOLECCHl B
CTPOUTEIILCTRE. XumMuuyecKue
HCTOYHUKH JIEKTPUYECKOT0
Toka.l abBaHnueckue 3neMeHThl. DJC
U €€ U3MEPEHHE. DIEKTPOXUMHUUYECKAS U
KOHIICHTPAITMOHHAS TTOJISIPU3AIIHSL.
AKKyMYJISTOPHI: KHUCJIOTHBIC u
LIEN0YHbIe. 3apsIKa u paspsanaka
AKKyMYJISITOPOB.

Koppo3us meta/ios.

OCHOBHBIE BUJIBI KOPPO3UU: XUMHUUECKAs
U AJIEKTPOXUMUYECKasE KOPpO3us, KOp-
PO3Hs MO ASHCTBHEM OJTYKIAFOIINX
TOKOB (RJIEKTPOKOPpO3us). DaKTopHl,
BJIMSIOIINE HA UHTEHCUBHOCTh KOPPO3UU
METaJIOB. MeTOo 1Bl 3aIlIUTEI OT
KOPPO3HH: 3aITUTHBIC TTOKPBITHSA,
BIEKTPOXUMUYECKAs 3aIUTA,
MIPOTEKTOPHAS, JISTUPOBAHUE METAJIIOB.
N3meHeHue CBOMCTB KOPPO3UOHHOM
cpenbl. UTHrHOUTOPEI KOPPO3UH.

OIIK- 1

Hroro

Hroro
JIEKIIUOHH
BIX

4acoB
16

Uroro
nmabopaTtop
HBIE
3aHATUA

30

Hroro
CaMoCTOs
Telb-
HOU
paboThI
59




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

00y4eHus (04HOE)

/o

Tewma.

OcHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIETEHIIUU

Cemectp

Ounas
dbopma
oOy4eHwus,
Jac.

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

OcHogHble nOHAMUA XUMUU

JIaGoparopHast pabota: OrmnpeneneHue MaccoBOM
noimu okcuaa menu (I1) B xapbonate rupoxcomenu
(m.

[losicHeHre W WCHOJB30BAHHWE OCHOBHBIX 3aKOHOB
XUMHH B PACUETHBIX 33J]a4ax U MpUMEpax.
Camocmosmenvuas paboma

OIIK-1

Knaccugpukayua neopzanuueckux coeOuHeHuil
JlaboparopHast pabora:[lomyuenne u wu3ydeHUE
CBOMCTB TMpEeACTaBUTENEH BaKHEHIIMX KIIACCOB
HEOPraHUYECKUX COCAUHEHUH.

Ogopmnenue npomoxoid 8bINOIHEHUS
nabopamopHoli  pabomvl ¢ 8bIBOOAMU  NO
NPOOENaHHbIM ~ ONbIMAM — NOO  PYKOBOOCEOM
npenooasamelii.

OIlK-1

Inepzemuxa XuMuuecKkux npoueccos
1.JIaboparopnas pabora: OmnpeneneHue TErI0BOTO
spdexta xumuyeckux peakuuid. OdopmiieHue
IIPOTOKOJIA BHIMOJIHEHUS 1a00paTOpHOI pabOTHI
2.Ha ocHose pacuemos mepmMOOUHAMUYECKUX
napamempog (pazoop memamuyecko2o 8apuaHma
ooMauiHe20 3a0anus) onpeodeieHue muna peaKyuu.
9K30- UAU DHOO-, A MAKIHCE BO3ZMOINCHOCMU €€
Camonpou3B0abHO20 NPOMEKAHUS.

OIlK-1

Xumuueckas KUuHemuKa u Kamauius.
JIaGoparopHast pabora: CKOpPOCTh XHMHUYECKHUX
peakuuii M e€ 3aBUCHUMOCTh OT KOHLEHTpAlUH,
TEMIIEPATYPHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlabopaTopHas pabota: XUMHYECKOE pPaBHOBECHE.
HcnonszoBanne mnpunHununa Jle Illarense mnpu
OTIpe/IeNIEHU CMEILEHUS! XUMUYECKOTO paBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHol pabomol

Pewenue 3a0au no kunemuxe.

OIIK -1




Cmpoenue amoma

CtpoeHue u XapakTepUCTUKA CBOWCTB aTOMOB
AJIEMEHTOB B COOTBETCTBHH C UX PACIIOJIOKEHUEM B
nepuoanueckon cucreme /1. 1. Menneneesa.
Ilepuoouueckuti 3akon u nepuoouyeckas cucmema
6 ceeme Co8pPEeMEeHHOl Meopul CmpoeHUs. amoma
JlaGopaTopHas pabota: IIporao3upoBanue CBONCTB
BBICIIUX OKCHUJOB U TUIAPOKCUAOB 3nemeHTOB ||
nepuoa.

Pekomeﬂdauuu u aneopumm 6blNnOJIHEHU 0OMAauHe20
3a0aHus.

OIIK -1

Xumuueckasa ceéa3p, cmpoeHue nPOCMeEUUx
Mo1eKyn

Tunel  XUMUYECKHX  CBA3CH, MEXAHU3M  HX
oOpa3oBaHMs, BIUSHUE BHUJA CBSI3W HAa CBOWCTBa
BEILIECTB, BH/IbI MEXMOJIEKYJIIPHOTO
B3aUMOJICICTBUSA, KOTe3Usl U aAre3usi, NOCTPOCHUs
Mozene  mpocredmux — Monekyna.  CreneHb
OKHUCJICHUS 3JIEMEHTOB. BajleHTHOCTS.

Pasbop memamuueckozco eapuanma Oomauinezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

Komnnekcooopazosanus ¢ 600HbIX pacmeopax

JlabopaTopHas pabora: [Tomyuenue u
UCCIICIOBAaHUE CBOMCTB KOMILIEKCHBIX COCTUHCHUM.
Ogopmnenue npomoKod 8bINOTHEHUS

1abopamopHol pabomol
3awuma omuema no evinoaHenHolU pabome.

OIIK -1

Konumponvnasn paboma Ne 1 (memwt 1-7)

OIIK -1

Pacmeopul

1.Crioco6b! BeIpaske€HHsI KOHIIEHTPAIlUU PacTBOPOB.
PacueTHbI IpaKTUKYM.

2.JlaGopatopHas pabota: [TpuroroBnenue
pPacTBOpOB.

Camocmosmenvruoe  oghopmnenue  npomoxona
1abopamopHou pabomol

Pacmeopul snekmponumos

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

Odgopmnenue npomoKoia 8bINONHEHUS
nabopamopuou pabomol

3awuma omuema no evinoaHeHHoOU pabome.

OIIK -1




10

Pacmeopur
Juccounanusa Boxabl. BoaopoaHblii MOKa3aTelnb,
METO/IbI €T0 OMPE/ICIICHNUS.
JlaboparopHas pabora: Tunponus
coneir.O0paTUMBIi M HEOOPAaTUMBIA  CiIy4dau
ruaponu3a.  Ompenenenue  pH  pacTBOpoB
Pa3IMYHBIX MO0 COCTaBY T'MAPOIU3YIOIIMXCS COJIEH.
Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHol pabomol
3awuma omuema no 8ublNOIHEHHOU pabome.

OIIK -1,

11

OCHOBBI KOJIHYECTBEHHOI0 00bEMHOI'0 aHAJIM3A
(TUTpUMeTPHST)

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

Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHou pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK- 1,

12

KoJlsiongHoe cocTosiHue BelecTB

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

3awuma omuema no evinonHenHoU pabome.

OIIK- 1,

13

Xumus BSKYIIUX CTPOUTEC/ILHBIX MAaTCPHUAJIOB
JIaboparopHas pabota: MuHEepalIbHbIC BKYIIHE,
MOJy4YE€HHUE, CBOMCTBA

Ogopmnenue npomoKod 6bINOTHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoIHeHHoU pabome.

OIIK -1,

14

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

OIIK-1




15 | Ocnoswt 2nekmpoxumuu OIIK -1, 1 2
JIaGoparopHas paboTta:DnexkTpoxuMuiecKas
koppo3us. [IpoaykTel Koppo3uu.

Meroap! 3aIlIUTH OT KOPPO3UHU.

Tecmuposanue.

Koumponsnasn paboma Ne 2(memwt 9-14)

Hroro 30

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

6.1 MeTtoauyeckue ykazaHus (COOCTBEHHBIE pa3pabOTKH)

1.ITecrynoBa C. A. PacTBOpbI U pyrue AUCHEPCHbIE CUCTEMBI: yueb.mocoodue /C.
A. TlectryHnosa, E. C. Kocrenko, E. A. Kaliropoaosa. — Kpacuogap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye_sistemy Pest
unova_Kostenko Kaigorodova.pdf

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

https://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija Pestunova Koste
nko Kaigorodova.pdf
3. IlectynoBa C. A.Xumusi BOJBI: TEOPETHUUYECKUE U MPUKIAIHBIC ACIEKTHI :

yue6.mocobue / C. A. Tlectynona, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.

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

4.Anexcanaposa J. A. UnauBuyanbHble 3aJjaHUsl 111 CAMOCTOSATEIIBHOU PadoThI
CTYICHTOB MO0 XUMHH: Y4eO.-MeToA. pa3pald. sl TOATOTOBKH OakajaaBpOB
WH)KCHEPHBIX, arpoHOM. M OWOJIOT. cHeruaabHOCTel arpap. By3oB / O. A.
AnekcannpoBa nap.— Kpacuomap : KyoI'AY, 2016. — 88 c.

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

U.pdf

5.Kaiiroponosa E. A.Ilonyuenue, pu3nKo-XxMMHUYECKHUE CBOMCTBA U TPUMEHEHHE
nosmMepoB : yue6. mocobue / E. A. Kaitropomosa, E. C. Kocrenko, E. K.
A6nounckas. — 2-e uzn., ucnpas. u gom. — Kpacuomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY .pdf



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

6.2 Vuebnas  numepamypa  u  memoouweckue — yKazaHus (0
CamocmosimebHol pabomol)

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

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

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

2.T'aitnykoBa H. I'.XuMusa KOHCTpYKIIMOHHBIX MaTepHAIOB: yueb.mocodue. /

H. I'. T'aitnykosa, U. B. [llabanoBa. — Kpacnonap: KyoI'AY,2013. — 525 c.
https://edu.kubsau.ru/file.php/105/03 _03.07.13/07_KHimija_konstrukcionnykh m
aterialov. GaidukovaNG._ SHabanovalV.pdf

3.l'aiinykoBa H. I".OnexkTpoxumuueckue mpoieccsl B TEXHUKE: yued.nmocoodue. / H.
I'. T'aifinykoBa, U. B. lllabanoBa. — Kpacnonap:KyoI'AY, 2012. — 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHIlektrokhimicheskie process
y Vv_ehnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. Anexcangpoa 3. A.Xumusa wetaioB : y4ed. mocobue / O. A.
AnekcangpoBa,0. A. JlemumeHko. — 2-¢ u3a., uchpaB. U jgon. — KpacHomap :
Ky6I'AY, 2015. - 300 c.
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

5. XuMus: TEOpPETHUECKHE M CHelHalibHble achekThl : yueb.mocobuwe / H E.
Kocsinok, C. A. IlectynoBa, 1. U1. Cunoposa, /. B. I'aBpunenko. — Kpacnoaap :
Ky6I'AY, 2018. — 189 c.
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i_specialnye aspekty.p
df

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

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

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



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

/ MOH/ OLIEHOYHBIX CPEACTB VISl MPOBeIeHNs MPOMEKYTOYHOI

arTrecrangmuu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKAa3aHUEM JITanoB uxX GopMuUpoBaHus B
npouecce oceoenunst OITIOII BO

Howmep cemectpa*

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

OIIK-1.

CriocoOHOCTBIO pfmaTts 3aaadu HpO(i)eCCI/IOHaJIBHOI;'I JACATCIIBHOCTH Ha OCHOBEC

HCIIOJIB30BAHUA TCOPCTUUCCKHUX W IMPAKTHUYCCKUX OCHOB CCTCCTBCHHLIX M TCXHUYCCKUX HAYK, a
TAKXXEC MaTCMaTHYCCKOI'O allrapara.

Vxka3sIBaroTcs HOMCp
CCMCCTPA 11O BO3PACTAHUTIO

Vka3sIBaroTcs IMOCJICA0OBATCIIbHO JUCHUITIIMHEBI, ITPAKTUKN

1,2

Briciiasg maTremaTuka

[EEN
N

duzuka

XUMUS

HaueprarenbHas reomeTpus

WunxenepHas rpaduka

TCOpeTI/I‘IeCKaﬂ MCXaHHKa

H3pickaTenbCcKas IMPAKTHUKaA

Komnerotepnas rpaduka

TexHnueckas MeEXaHUKaA

MexaHuKa >KUIKOCTH U Ta3a

DJIEKTPOTEXHHUKA U IJIEKTPOCHAOKEHUE

OB |PRWWINININIF|EF-

[ToaroToBka K mpoIeIype 3amuThl | 3al[UTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

* HoMep ceMecTpa COOTBETCTBYET ATany (pOpMUpPOBaHUS KOMIIETEHIIUN

7.2 Onucanue nokasareJsieil 1 KpUTepHeB OLlEHMBAHUSI KOMIETEHIHI HA

PA3JINYIHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIIHCAaHHUE IIKAJIbI OICHUBAHUA

IInanupyemMsle pe3yabTaThl
OCBOCHHUS KOMIIETEHIIUH

YpoBeHb OCBOEHUS

Heynosnersopu
TEJILHO
(MUHMMAJTbHBIH)

Y nosnersopu
TENBHO
(TIOpOTOBHIIA)

Xopowo
(cpenHmit)

OT1ian4yHO
(BBICOKHI)

Orenou
HOE
CpPEeACTBO

OIIK-1.

Cnocol0en pemats 3aga4d  NpodecCHOHATBHONH JeATEJBHOCTH HAa OCHOBE MCIOJIb30BaHUS

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

anmapara

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

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

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

Nwmeer
JIOCTaTOYHBIE
3HaHMADU3NUE
CKHUX "
XUMHUYECKHX
MIPOIIECCOB,
MPOTEKAOIIHX
Ha  OOBeKTe
npodeccrona
JIBHON
JIeSITeIIbHOCTH

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

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

y




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl HeynoBnerBopu | YnoBierBopu Xopotiio Otmraso HOE
OCBOCHUSI KOMITCTEHIINU TEJIBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
"
OIIK-1.2 Onpenenenune He ymeer | Ymeer Ha | YMeer Ha | Ymeer Ha | Keiic-
XapaKTEePUCTUK (PU3HIECKOTO OTIPEIETATh HU3KOM JOCTaTOYHOM | BBICOKOM 3a7aHue,
npouecca (SBIeHHA), XapaKTEepPUCTHK | yPOBHE YpOBHE YpOBHE KOHTPOI
XapaKTEPHOTO JUIs OOBEKTOB U (U3MUECKOTO | OIPEAEIATh OTIPEETATh ONpENCTsATh | bHaA
npodeccrnoHanbHOI mpouecca XapaKTEepUCTH | XapaKTEpPHCTH | XapakTepucT | pabora,
JIeITeIIbHOCTH, Ha OCHOBE (sBeHUSN), KH K1 UKH TECT,
TEOPETHYECKOTO U XapaKkTepHOTO ¢usnyeckoro | ¢usnueckoro | ¢usmyeckor | pedepar,
9KCIEPUMEHTAILHOTO Uil OOBEKTOB | Ipolecca mporiecca 0 Impoliecca | BOIPOCHI
UCCJIEI0BaHUI npodeccuonans | (SBICHUS), (sBEHUSA), (sBEHUS), K
HOM XapaKTEepHOTO | XapaKTEpPHOTO | XapaKTepHOr | SK3aMeH
JIeSITeIIbHOCTH, JUIL OOBEKTOB | JI1 OOBEKTOB | O s |y
Ha ocHOBe | mpodeccroHa | mpodeccroHa | 0OBEKTOB
TEOPETHYECKOTO | JTHHOU JBHOU npodeccron
" JEATENIBHOCTH, | JESTENbHOCTH, | aJlbHOH
9KCTIIEPUMEHTANl | Ha OCHOBE | Ha OCHOBE | JIESATEILHOCT
BHOTO TEOPETHYECKO | TEOPETUYECKO | M, HA OCHOBE
Uccie0BaHui ro u | ro U | TeOpeTH4ecK
9KCIIEPUMEHTa | SKCIIEpUMEHTa | Oro u
JBHOTO JBHOTO SKCTIEPUMEH
UCCIICZIOBAaHUI | MCCIIEIOBaHUH | TaJbHOTO
UccIeJ0BaH
5051
OIIK-1.3 Onpenenenue He ymeeT | YMmeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
XapaKTEePUCTUK XUMUIECKOTO OTIPEEATh HU3KOM JIOCTaTOYHOM | BBICOKOM 3a7iaHue,
npouecca (SBIeHHA), XapaKTEepPUCTHK | YPOBHE YpOBHE YpOBHE KOHTPOI
XapaKTepHOTO JUIs OOBEKTOB U XHMHYECKOTO | OIIPEAEIATh OTIPEEATh OTIpENETATh | bHas
npodeccrnoHaNbHOM nporecca XapaKTepUCTH | XapaKTEpPHCTH | XapakTepucT | pabora,
JeATEIILHOCTH, HAa OCHOBE (sBeHUS), KA K1 UKHA TecT,
9KCIIEPUMEHTAIIBHBIX XapaKTepHOTO XMMHUYECKOTO | XMMHUYECKOTO | XUMHYecKor | pedepar,
HCCIIeTOBaHUH Jng  00BEKTOB | mporecca nporecca 0 Tpolecca | BOIPOCHI
npodeccuoHans | (ABICHHA), (sBEHUA), (srBICHUS), K
HOM XapaKTEepHOTO | XapaKTepPHOTO | XapakTepHOr | dK3aMeH
JIeSITeIIbHOCTH, JUIsL OOBEKTOB | /I OOBEKTOB | O s |y
Ha ocHoBe | mpodeccrona | mpodeccrHoHa | OOBEKTOB
OKCIIEPUMEHTAJ | JIbHOM JIbHOM mpodeccuoH
BHBIX JEeATeNIbHOCTH, | JIESTENbHOCTH, | aJIbHOH
UccIe0BaHni Ha OCHOBE | Ha OCHOBE | JIeSITEeIHOCT
9KCIIEPUMEHTa | 3KCIEPUMEHTa | W, Ha OCHOBE
JTBHBIX JIBHBIX 9KCTIEPUMEH
WCCIIEIOBAaHUN | MCCIICIOBAHUM | TaJbHBIX
uccie0BaH
5051
OIIK-1.4 ITpencraBienue He ymeer | YmMeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
6a30BbIX /I MPO(ECCHOHANBLHON | MPEACTaBISTh HU3KOM JIOCTATOYHOM | BBICOKOM 3ajiaHue,
chepsl hrU3HUECKUX MPOIIECCOB U | Oa30BBIC JUIS | YPOBHE YpOBHE YpOBHE KOHTPOIT
SIBJICHUI B BHJIC npodeccroHalb | NPEACTaBIATh | MPEACTABISTh | HPEICTABIAT | bHas
MaTEeMaTHIECKOTOo(MX) HOM ctepsr | 6azoBele s | OazoBele ansA | b 0a3oBBIE | paboTa,
ypaBHEeHHUsI(11) ¢usnueckne npodeccrona | mpodeccuoHa | A TECT,
HPOLECCHI u | IbHOM cdepsl | IpHOH cdepsl | mpodeccuon | pedepart,
SBJICHUS B BHJE | (hU3MUECKHE ¢dusnyeckne AIBHOMN BOITPOCHI
MaTeMaTHYecKo | Mpolecchl U | mpomecchl | | cdepbl K
ro(ux) SIBJICHUS B | SIBICHHMS B | ¢u3HUecKue | 3K3aMeH
ypaBHeHUsI(11) BUJIE BHJIE IIPOLECCHL U | Y
MaTeMaTH4ecK | MareMaTH4YecK | sSBICHHS B
oro(ux) oro(ux) BUJIE
ypaBHeHuA(i) | ypaBHeHmA(I) | MaTeMaTHue
cKOro(ux)

ypaBHeHHsI(




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOCHUSI KOMITCTEHIINU TENBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
)
OIIK-1.5 Bribop 6a30BBIX He BiageeT | Ha Hu3koMm | Ha Ha Bricokom | Ketic-
(pU3MUECKUX U XUMHUYECKUX HaBbIKAMHU YpOBHE JIOCTaTOYHOM | YpPOBHE 3a7aHue,
3aKOHOB JUISl PEIICHNUS 3a1a4 BBIOOpA BIafeeT YpOBHE BIazeeT KOHTPOI
npodeccrnoHanbHOI 6a30BBIX HaBBIKAMHA BIazieeT HaBbIKAMHU bHas
JIeSTeTFHOCTH ¢u3nvyeckux W | BeIOOpa HaBBIKAMU BEIOOpa pabora,
XUMUYECKHUX 0a30BBIX BBIOOpa 0a30BBIX TECT,
3aKOHOB Juisl | pusndeckux M | 6a30BBIX ¢msuyeckux | pedepar,
pemieHust 3ajad | XMMHUYECKHX ¢bu3uyeckux u | u BOIIPOCHI
npodeccroHans | 3aKOHOB  JUISL | XMMHUYECKUX XUMHYECKHX | K
HOM peleHus 3aKOHOB  JUIS | 3aKOHOB JAJIS | 3K3aMEH
JIeSITeIbHOCTH 3a1a4 peneHus pemeHus y
npodeccrona | 3axad 3amadq
TBHOM npodeccrona | MpoecCHOH
JIESTENBHOCTH | JIbHOU aJbHON
JIESITEIIHOCTA | ESTEIbHOCT
"
OIIK-1.6 Pemenne nnxenepueix | He ymeeT | Ymeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
3a/1a4 ¢ IIOMOIIBIO pemaThb HHU3KOM JIOCTaTOYHOM | BBICOKOM 3aJaHue,
MaTeMaTHUYECKOro anrmapara HUH)KEHEpHBIE YpOBHE YpOBHE ypOBHE KOHTPOJI
BEKTOPHOM aireOpsl, 3a1a4n C | pemath pemaTb pemaThb bHas
AQHAJTUTUYECKON TeOMEeTPUH U MOMOIIBIO UH)KCHEPHBIE | MH)KEHEpPHbIE | MHXKEHEepHbI | paborta,
MaTeMaTHYECKOTO aHaIu3a MaTeMaTHYecKo | 3afayu c | 3ama4n C | € 3agaud c | TecT,
ro amnmapara | IOMOIIBIO MOMOIIBIO MTOMOIIBIO pedepar,
BEKTOPHOH MaTeMaTH4ecK | MaTeMaTHYEeCK | MaTeMaTHde | BOIIPOCHI
anreOpsl, Oro ammapara | Oro ammapaTa | CKOTro K
AQHAJTUTHYECKOH | BEKTOPHOMH BEKTOPHOU anmapara 9K3aMeH
reoMeTpun ¥ | anredphl, anreOpsl, BEKTOPHOU y
MaTeMaTHYeCKO | AHAIUTHYECKO | aHAJIMTHUYECKO | anreOpsl,
TO aHaJIN3a H TeoMeTpuu | ¥ TEOMETPHH M | aHAIUTHYEC
u MaTeMaTH4eCcK | KOi
MaTeMaTH4YeCK | Oro aHaJIN3a TeOMETPUH U
Oro aHamu3a MaTeMaTHue
CKOTO
aHaim3a
OIIK-1.7 Pemenne ypaBHeHHUH, He ymeer | YmMeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
OTIHCHIBAIOIINX OCHOBHBIE pemaThb HHU3KOM JIOCTAaTOYHOM | BBICOKOM 3aaHue,
(hu3MUEeCKHe MPOLIECCHI, C ypaBHEHHUS, ypOBHE YpOBHE YpOBHE KOHTPOII
NPUMEHEHHEM METOJIOB OIMCHIBAIONINE | peIIaTh pemars pemars bHas
JMHEHHOW anreOpsl 1 OCHOBHBIE ypaBHEHHS, ypaBHEHHUS, ypaBHeHHs, | paboTa,
MaTeMaTHYECKOTO aHaIHN3a ¢usmueckne OITMCHIBAIOIIN | ONMCHIBAIOIIM | OIMCHIBAIOII | TECT,
TIPOLIECCHI, C|€e OCHOBHBIE | € OCHOBHBIE | W€ pedepar,
MIPUMEHEHHEM ¢busnueckue ¢busuueckue OCHOBHBIE BOTIPOCHI
METOZIOB HpoLEeCChl, C | Mpolecchl, ¢ | Gu3ndeckue | K
JIMHEHON NIPUMEHEHUEM | IIPUMEHEHUEM | MPOLECCHI, C | JK3aMEH
anreOpsl U | METO/IOB METOZIOB IpUMEHEHHE | y
MaTeMaTHUYeCKO | JIMHEHHOU JIMHEMHON M  METOJOB
TO aHaJIN3a anreOpoI u | anreOpsl U | TUHEHHOU
MaTeMaTH4ecK | MareMaTH4yecK | anreOpsl |
Oro aHanmusa Oro aHanm3a Maremaruue
CKOTO
aHaJm3a
OIIK-1.8 O6paboTka pacuetHsix | He Brajgeer | Ha HuskoMm | Ha Ha Boicokom | Keiic-
Y 9KCIIEPUMEHTAIILHBIX JTAHHBIX HaBBIKAMHU ypOBHE JIOCTaTOYHOM | YpPOBHE 3aJaHue,
BEPOSITHOCTHO-CTaTUCTHYECKUMHU | 00paboTKH BIIAJIEET YpOBHE BIIaJEET KOHTPOJI
METOAAMHU pacueTHBIX W | HaBBIKAMU BJIajieeT HaBBIKAMH bHas
SKCHEPUMEHTANI | 00paboOTKH HaBBIKAMHU 006paboTkn pabora,
BHBIX  JIAaHHBIX | PacUeTHBIX U | 00pabOTKH pacUeTHBIX U | TECT,
BEPOSATHOCTHO- | DKCIIEPHMEHTa | PACUETHBIX M | IKCIEPHMEH | pedepar,




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysbTaThl HeynoBnerBopu | YnoBierBopu Xopotiio Otmraso HOE
OCBOCHUSI KOMITCTEHIINU TENBHO TEIBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TIOPOTOBEIIT)
CTaTHCTHYECKH | JIBHBIX 9KCTIEPUMEHTa | TaJIbHBIX BOIIPOCHI
MH METOaMH JaHHBIX JBHBIX JTAaHHBIX K
BEPOSITHOCTHO | JaHHBIX BEPOSITHOCTH | 9K3aMEH
- BEPOSITHOCTHO | O- y
CTaTHCTHYECK | - CTaTHCTHYEC
UMH CTaTHCTHYECK | KHMH
METOaMHU UMH METOJlaMU
METOJIaMU
OIIK-1.9 Pemenne unxenepHo- | He ymeer | YmMeer Ha | YMmeer Ha | Ymeer  Ha | Keifc-
TreOMETPUYECKHX 3a1a4 pematsb HU3KOM JIOCTaTOYHOM | BBICOKOM 3ajaHue,
rpagu4ecKkuMHu criocodbamu WH)KEHEPHO- ypOBHE YpOBHE YpPOBHE KOHTPOJI
TEeOMETPUYECKH | peliaTh pemars pemars bHast
e 3a7a4y | MHKXEHEPHO- WHKEHEPHO- WHKCHEpHO- | paboTa,
rpa¢MIECKUMH | TEOMETPUYECK | TEOMETPHIECK | T€OMETpHUEC | TECT,
criocobamu ne 3aja4un | ue 3a7a4n | Kue 3amaqdd | pedepar,
rpa¢pudeckuM | rpadpudeckuM | rpadUUecKd | BOIIPOCHI
1 CTI0CO0aMu U criocobaMu MH K
criocobamu 9K3aMeH
y
OIIK-1.10 Ouenka Bo3aeiicteus | He ymeer | YMeer Ha | YMmeer Ha | Ymeer  Ha | Keiic-
TEXHOT'€HHBIX (PakTOpPOB Ha MPOBOAUTH HHU3KOM JIOCTATOYHOM | BBICOKOM 3ajiaHue,
COCTOSIHUE OKpY’Kalolel cpelibl | OLEHKY yYpOBHE YpOBHE YpPOBHE KOHTPOJI
BO3JICHCTBUS HPOBOJIUTH MPOBOAUTH MIPOBOAUTH bHast
TEXHOT'€HHBIX OLICHKY OLICHKY OIICHKY pabora,
(hakTOpOB  Ha | BO3ICHCTBHA BO3JICHCTBUS BO3/IEHCTBUS | TeCT,
COCTOSTHHE TEXHOTEHHBIX | TEXHOTCHHBIX | TEXHOTCHHBI | pedepar,
OKpYXKaromien ¢dakTopoB Ha | pakTOpoB Ha | X (AKTOPOB | BOIPOCHI
cpenbl COCTOSIHUE COCTOSTHHE Ha K
OKpYXKalOIIeH | OKpy’Kalomed | COCTOSIHHUE 9K3aMeH
cpensl cpeabl OKpyXarome | y
1 cpefibl
OIIK-1.11 Ompenenenue He ymeer | YmMeer Ha | Ymeer Ha | Ymeer  Ha | Keiic-
XapaKTepUCTHUK TPOLECCOB OTIpeIeNIATh HHU3KOM JIOCTATOYHOM | BBICOKOM 3ajiaHue,
pacnpezeneHus, npeoOpa3oBaHusl | XapaKTEPUCTUK | YPOBHE YpOBHE YpOBHE KOHTPOJI
Y UCTIOJIb30BAHUS DJISKTPUUECKOH | 1 TIPOLECCOB | OINPEAENATh OIIpeIeTIsATh OnpeJensTh | bHas
OHEPTHH B JIEKTPUUECKHX LEMSIX | PaclpelelieHns, | XapaKTepUCTH | XapaKTepUCTH | XapakTepucT | padora,
npeoOpa3oBaHW | KU IPOLECCOB | KM TPOLECCOB | MKH TECT,
o W | pacnpeseNeHn | paclpelelieHH | MpOLEeccoB pedepar,
UCTIONIb30BaHUA | 41, A, pacipeseneH | BOIPOCHI
JJIEKTPUYECKON | mpeoOpa3oBaH | mpeoOpas3oBaH | u, K
SHEPTUH B | Ui u | us u | mpeoOpa3oBa | SK3aMeH
JJIEKTPUYECKUX | WCIIOJIb30BAHM | MCIOJIB30BAHU | HHSA uly
LeTsiX s s HCIIOJIb30Ba
ANIEKTPUYECKO | DIEKTPUUYECKO | HUS
W DHEpruu B | U DHEPrUM B | DJIEKTPUYECK
ANEKTPUYUECKH | 3JIEKTPUYECKH | O DHEpPruu
X LeTsIX X LeTsxX B

ANEKTPHUIECK
HX [ETsX




7.3 TunoBble KOHTPOJbHBbIE 33JaHUA WM HHbIE MAaTePHAJIbI,
HeoOXoauMble J1Jisl OlleHKH 3HAHWi, yMeHMii, HABBIKOB, XapaKTepPU3yIOIIUX
JTanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITIOII BO

KonTposnb 0cBOEHHUS NTUCUUIUIMHBI «XUMHS» TPOBOAUTCS B COOTBETCTBUU C
[In Kyol'AY 2.2.4 «@oH0 oyenounvix cpedcmsy» MO BUIAM OLICHOYHBIX CPEICTB
3 Tabmumpl 7.2: KEWChl, KOHTPOJIBHBIC 3aJlaHMsl, TECThI, TeMbI pedepaTon
(moKJIaioOB), U T. 1.

Tekymnii KOHTPOJb TO JHUCHUIUIMHE «XUMHS» IO3BOJISET OLEHUTH
CTENEHb BOCHPUSITHS y4eOHOro MaTepualia U MPOBOAMUTCS ISl OLEHKH 3HAHUM,
YMEHHM, HaBbIKOB M OIbITA JICITEIBHOCTH, XapaKTEPU3YIOLIUX  OTallbl
dbopmupoBanus komneTreHui B mpouecce ocsoenus: OINOIT BO

Texymuii KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TeMaTHYECKui (110 uToram
U3YYCHUS OMpPENENICHHBIX TEeM JUCIHUIUIMHBI) W  pyOekHbI  (KOHTPOJb
OIPEJETICHHOI0 pa3Jieyia WK HECKOJIBKUX pa3/IesioB, epe] TeM, KaK MPUCTYIUTh K
U3YYEHUIO OYEepEeJHOM YacTh ydyeOHOro wmarepuana). Pe3yiapTaThl TEKYILIETrO
KOHTPOJISI UCTIOJIB3YIOTCS IPU MIPOBEJCHUN MMPOMEKYTOUHON aTTECTALINH.

Keiic-3aganus

Keiic-3apanue nmo Teme Ne 1. «OCHOBHBIE 32aKOHLI Y TIOHATHS XUMMID)

Onpenesienue maccoBoii 104m okcuaa meau (11) B kapGonare
ruapokcomenu (I1)

PeakTuBbl U odopynoBanue: tnopomok coiau (CUuOH),COs, dapdopossrit
TUTENIb,  TUTENbHBIE  IIUMIBI,  MydeabHas  Te4Yb, JKCHUKATOpP,  BECHI
TEXHOXUMHUYECKHE.

Boinosinenue pa6orbl. DapdhopoBbIii TUredh IMYCTOM U B3BEHICHHBIM
npokanute B Mydese 10 MOCTOSHHON MacChl TIPH TE€X K€ YCIOBUSX, MPU KOTOPHIX
MpeAnoiaraercsl MpPOKAIUBaTh coJib. [IpelHa3HAYeHHBId Mg NPOKAJIWBAHUS
TUTEJIb BO3BMUTE TUTEIBHBIMH IIUMIAMHU 32 Kpail U MOMECTUTE B My(deIbHYyIo
neub. [Tocie 25-30 MUH npokanuBaHus TOCTAHBTE €ro U3 NEYU, JAUTE OCTHITHh Ha
JucTe acbecta W mepeHecutre B dKcukarop. llocmegHuil 3akpoiiTe KpBILIKOW
cnycms =2 mun, ’Ha4e IPU OXJIAKJICHUHM B SKCUKATOPE CO3HAETCS pa3psKeHHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBbITh. OXJaguTe TUreb B AKCUKATOPE A0 KOMHATHOM
TeMIepaTyphl U B3BEChTEC Ha aHATMTUYECKUX Becax.

B mnpenBaputrenbHO B3BEHIEHHBIM W JOBEACHHBIA J0 ITOCTOSHHOM MAacChl
TUTEJIb TIOMECTUTE HABECKY MpUOMmM3uTenbHO 1,1 T pacTepToil B MOPOIIOK COJIA
(CuOH),CO;3 Turens ¢ cOJIbIO MOMECTUTE B MY(EIbHYIO TeUb W MPOKAIUTE B
teuenne 10 mun mpu temrneparype 350-400 °C. Koraa mBeT HarpeToro BemiecTsa
U3MEHUTCSI 1O 4YEPHOTO, IIUIMIAMU TIEPEHECUTE THUTEIb B HKCHUKATOP IS
OXJIQXJICHUS 10 KOMHATHOM TeMIepaTyphl.

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



[IpoBeauTe KOHTPOIBHBIA ONBIT. JUJISI 3TOrO BHOBb MPOKAIUTE THUTENb C
COACPXKUMBbIM B TeueHue 10 MUH, OXJIAAUTE €r0 B AKCUKATOpE U B3BechTe. Ecnu
pacxokjJeHue Mo macce cocrapiser He Oonee 0,02 T, cuMTaeTCs, YTO COJIb
pazioxuiach  TMOMHOCTBIO. Eciam  pacxokaeHue — Oojpliiee,  TOBTOPHUTE
MpoKajiiBaHue oOpasiia.

3anuceb oannblx onvima.

Macca turiasg m,, r

Macca Turias ¢ BemecTBOM Myt comm, T

Hasecka coimm Meyuy, T

Macca turis ¢ BemecTBoM (Iocie NpoKaTuBaHMs) m'’ r+comns T-
Macca BeniecTBa mocie mpoKaIMBAHUS m/cmm, T.

PaccunTaiiTe mo noJiydeHHBIM JTaHHBIM COJAEPKaHUE MPOIYKTA PA3JI0KECHUS B
OCHOBHOM BEIIIECTBE, a 0 (JOpMYJIe BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHUE.

® = M(CuO)/m((CuOH),CO;3), B m0isX eauHUIBI Wi B %  MIPOICHTaX,
(ymHoxuB Ha 100).

Bblunciaure a0COMIOTHYH0 M OTHOCHUTEJILHYI) OHIMOKM OIpeaeeHusl.
CnegaiiTe BHIBOIBI 1O padore.

agbrwbE

KoHTpobHbIE BONPOCHI

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

2. Kakue BeliecTBa Ha3bIBaloTCs AayibToHuaamMu? [IpuBenure npumepsi.

3. UTo o3HaA4aeT MOHATHUE «MOJSpHAs Macca BellecTBa? BrluucianTe MOJISpHYIO
Maccy T'MIpPOKCUIA KabIIHS.

4. ChopmynupyiiTe clieICTBUS U3 3aKOHa ABOTapo.

5. Yro Takoe aToM, MoJiekysna? UTo Takoe MpoCTOe BEMIECTBO, CIOKHOE?

6. Jlaitte GOopMyIHPOBKY MOHSATHIO «XUMUYECKUN SIKBUBAJICHT.

7. Onpenenure MoJsipHble Macchl skBuBasieHToB: N,O, PCls, H,S.

8. Omnpenenute MOJSPHBIE MAcChl HSKBUBAJICHTOB KHCJIOT M OCHOBAaHWI B
CJIEAYIOIINX PEaKIUAX:

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

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

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

9. CdopmynupyiiTe 3aKOH SKBHUBAJICHTOB, HAMUIIUTE €ro MaTEMaTHYEeCKOe
BBIpaKEHUE.

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

Keiic-3apanmne no teme Ne 1 «Kiacchl HeopraHm4ecKux coeMHEHU»

Omnpbit. Ilosryyenne cpeaHux cosieu
a) PeakTuBbBI: pacTBOp XJjopuaa 6apust 1 H., pacTBop cyibdara Harpus | H.,
npoOHpKa.
Hamute B mpobupky 3-4 kxamiau pactBopa xjopuaa Oapus, 1o0aButh 3-4
KaIlIM pacTBopa cylibdara U HaTpuUs.



0) PeakTuBbI: pacTBOp cynb(hara Mem | H., IIMHK METAUTHYECKHM, TIPOOHpPKA.

Hanute B npobupky 3-4 xamim pactBopa cyiibdara Mmeau, OpOCUTh KyCcOueK
[IUHKA.

B) PeakTMBBI: HACBIIIEHHBIN PACTBOP TMAPOKCUIA KablIMs, OKCHU]I YTIIepo/ia
(IV), anmmapar Kumnma

Hamute B mpobupky 1o 1/3 oObema pacTBopa THUAPOKCHUIA KaJbIIHs
(M3BECTKOBas BOJIa) U MPOIMYCTUTh 4Yepe3 Hero okcua yriepona (1V) (yriaexkucmsrii
ra3) u3 anmnapara Kurma 10 nosiBneHust MyTH.

3ananue. 3anuCh JAHHBIX ONbITA.

1) OT™meThTe U3MEHEHHS B IPOOUPKAX B XOJI€ MPOBEACHUS OIBITOB.

2) Hanummre ypaBHEHHMS XUMHUYECKUX pPEaKUWid, MPOTEKAIOIIUX B
npoOHpKax.

3) [lox kaxx10l M3 peakuuil YKaKUTe MPU3HAK peakiuu (Harpumep, Oenbii
0CaJIoK, 00eCIIBEUMBAHUE U T.II.)

4) HazoBuTe Bce MPOAYKTHI peaklnu, 32 UCKIIOUEHUEM BOJIbI.

5) Cdopmynupyiite BBIBOA: pEAKIUSIMH, MEXKIYy KAaKUMH KJaccaMu
HEOPraHUYECKUX COCAMHEHUN MOKHO MOIYYUTh CPEHUE COTU?

KoHTposbHBIE BONPOCHI
Hanumwvre ypaBHEHHsI peaklHil, C MOMOIIbIO KOTOPBIX MOHO OCYIIECTBUTH
CJIEAYIONINE TTPEBPAICHNUs, MPOAYKThI PEAKIIUi HA30BUTE:

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

2Fe,03 — Fey(S0,); — Fe(OH); — FeOHCl, — FeCl;

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

4. K — K,0 — KOH — KHCO3; — K,CO4

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

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

7. Fe(OH); — FeClz — Fe,(SO4); — Fe(OH); — Fe(OH),CI
8. Ca — Ca0O — Ca(OH), — Ca(NO3), — CaCOs

9.7Zn — ZnCl, — Zn(OH), — (ZnOH),SO, — ZnSO,

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

11. P — P,05 — Ca3(PO,4), — H3PO, — K,HPO,

12. MgO — MgCl, — Mg(OH), -MgOHNO3; —Mg(NO3),
13. ZnO — ZnSO4 — Zn(OH), — Na,Zn0O, — Zn(OH),

14. H3PO, — P,05 — Bas(PO,), — H3PO4 — Ba(H,POy),
15 CuO — CuCl, — Cu(OH), — (CuOH)3P0O4 — Cuz(POy,),
16. Ba — BaO — Ba(OH), — BaOHCI] — BaCl,.

17. P — P,Os — H3PO, — NaH,PO, — Nas;PO,

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



20. K—>KOH—KHCO;—CaCO;—Ca(HCOs), 5 ?

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

(JHepreTnka XUMH4YECKHX MPOIECCOB)
A) Onpeae/ieHre HANPABJIEHHOCTH NPOTEKAHUSA IpolLecca
1. Ucnonb3ysa crpaBoOYHbIE JaHHBIC TAOJHUIIBI, OMpeneanuTe N300apHbINA TETI0BOM

ahdexr AH0298 XMMHUYECKOM peakIMy Ballero BapuaHTa
C2H4(r)+ 302(r) <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOA O BbIJeJEHHMH WIH TOIJIOIIEHUN TEIJIOTHI B Ipolecce
peaxium.

2. Onpenenure M3MEHEHUE HSHTPOIUHU A80298 B XOJ€ XUMHYECKOW pEaAKIHH,
MpPOTEKAIONIEH TMpPU CTAHAAPTHBIX YCJIOBUSX B HJACAIBHOM Ta3000pa3HOM
cocrostunn. OObsicHuTe 3HaK w3MeHeHusi AS’xs B pe3yJjbTare JAaHHOM
peaKkumu.

3. Onpenenute n3aMeHeHnue Heprun [ mooca AGozgg B X0JIC XUMUYECKON peakiuu,
UCIIOJIb3Ysl CIIpaBOYHbIE AaHHbIe Tabmuubl. [1o 3HaKy n3Menenus sHepruu ['nd6ca
AG’,gscaenaiiTe BHIBOX O BO3MOYKHOCTH CaMONPOU3BOJHLHOIO NPOTEKAHUSA

peaKuum.
Ta6nnua CTaH,Z[apTHBIe 3HAYCHUA TCPMOANHAMUYCCKUX BCIIMYUH HCKOTOPBIX BCHICCTB

BemiectBo | CocTosHue AH0298, ke A Gozg& Kk /oic 80298’ Jlx/Mons K
MOy MOTb
C,H; r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHy r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CH, r -74,850 -50,830 186,190
CcO 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 TenioBoro 3gp¢exkra npouecca pacTBOPEHUs
NH;sNOz»

Oo6opynoBanne u marepuaisbl. 1. Hutpat ammonusasNH4NO;. 2. Crakansl
(250-300 mu). 3. TepMoMeTp, YKpEIUICHHBIN B IITATHBE.



Bemmosinenue. B crakaH HaieliTe HEMHOro Bozbl. OMyCcTUTE TEPMOMETD,
IIOTPY3UB €ro IAapHUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOXKEK MEIKHUX
KpUCTAJUIOB HUTpaTa aMMOHHs. TepMOMETp IOKa3bIBAECT CHJIBHOE IIOHHKECHHE
TEeMIIepaTypbl pacTBOpa.

NH4N03(KP) + nH,O = NH,4NO3-nH,0.

3ananue. Ykaxute 3Haku (>0, <0)Q u AH npouecca pacrBopenust
NH4NO;,

Keiic-3apanune no teme Ne 2 «3aBUCMMOCTb CKOPOCTH XMMHMY€ECKOI
PEAKIUH OT PA3JIHYHBIX GAKTOPOBY.

OnpIT 1. 3aBHCMMOCTD CKOPOCTH PeaKIMU
A) OT KOHIIEHTPAUM Pearupyriunx BelecTn

PeakTuBbl M 000OpyZOBaHMe: PAcTBOpP CEPHOM KHUCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (Na,S,03) 1H., AUCTUIUIMPOBaHHAS BOJA, YETHIPE MEPHBIC
IpOOUPKH, KaNleIbHUIIbI WA TUIETKH, CEKYHIOMED.

Tuocynbdar HaTpusi pearupyer C CEpHOM KHUCIOTOH MO CIEAYIOLIEMY

YPaBHEHHIO PEAKLIUH:
Na,S,05; + H,SO, = Na,SO, + SO, + H,O + Sl

[Ipu3HakoM MpoTeKarlleld peakuuud SBIAETCS O00pa3oBaHUE MYTH MpHU
BBIIAJICHUM CEPBI B OCAJIOK.
JI1st npoBeieHus OMbITa B YETHIPEX NPOOUpPKaX NPUTOTOBHTE PABHBIE 0OBEMBI

pPacTBOPOB THOCYJIb(paTa HATPUs PA3IMUHON KOHIICHTPAIUH, JJII 3TOTO0 BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYNb(aTa U J0BeIUTEe 00beM B Mpodupkax 10 12
Karelb, J00aBUB B KaXKIyI0 BOJY, KaKk yka3zaHo B Tabnuie 1.

3atem B 1-10 mpoOupKy no6aBbTe 1 Kamio CepHON KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB CeKkyHaoMmep. [Ipocnmeaure, 4TOOBI Kamiis HE TMoNajga Ha CTEHKHU
POOUPKH.

Kak ToJIbKO MOSBUTCA MYTh, BBIKJIIOUUTE CEKYHJIOMED, U 3aHECUTE PE3yJIbTaT
B Ta0uy 1.

[ToBTOpHTE OIBIT C 2, 3 U 4-1 MPOOUPKAMH.

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TaONUIly JaHHBIE, MPOBEICHHBIX NCCIIETOBAHMIM

Ta6auma - JlanHbIe OmbITa

No KonnuecTBo kanenn O6mee | OTHOCUTENB- Bpewmst OtHOCHUTENB




po- PactBop | H O | PactBop | umciio | Hast KOHIEHT- | MOSIBJIGHUS | Hasi CKOPOCTh

Oupku Kareyb | panus. MYTH, peakuuu
Naz5,0s H250, N&zSzOgy t, cex 1

V06Lu. C l/t, CCK

1 4 8 1 13

2 6 6 1 13

3 8 4 1 13

4 12 - 1 13

2) PaccuuraiiTe OTHOCUTEIBHYIO TPAKTUYECKYIO CKOPOCTh PEAKIUH JIJIs
Kaxaoro ciyyvas (1/t), 3Hast Bpemst peakiiuu. 3aHecuTe B TaOJIHUILy.

3) PaccuuTaiiTe OTHOCUTEIBHYIO KOHIEHTPAIMIO THOCY Ib(haTa: MpuHUMAs
KOHIIEHTpAIUIO B MepBoi npodupke ¢ 4-s kamisimMu Cyry, = 1, ¢ 6-10 kammsamMu — Copy
= 1,5 u 1.1. 3aHecuTe JaHHbBIC B TAOJUILY.

4) Toctpoiite rpaduK 3aBUCKIMOCTH OTHOCHTEIBHOMN MPAKTHUECKOW CKOPOCTH
peaKIuy OT OTHOCUTEJILHOM KOHIIEHTpAIlMK TUOCYJIb(haTa HaTpusl, OTKJIaAbIBast
sHaueHus 1/t mo ocu X u C,,y,. 1o ocu Y.

5) ChopmynupyiiTe BHIBOJ 0 3aBUCUMOCTH CKOPOCTH PeaKI[UM OT
KOHLIEHTPAUMH THOCYJIb(aTa HATPUSA NPHU JAHHBIX YCJIOBHUAX.

OnbIT 2. 3aBUCHMOCTb CKOPOCTH PEAKIIUN OT TeMIIEPATYPbI

N3yunrte Ha mpUMEpPE peaKnuu B ombITe 1.

Beinosinenune. /Iy sToro B TepmocTaT ¢ Temreparypoil Ha 10 °C Beimre
KOMHATHOM TeMIlepaTypbl TOMECTHTE 2 MpoOWpKH: onHy ¢ 4 Kamusamu 1 H
pacTBopa TUOCYy/b(paTa HATPUS U § KaIUIsIMUA BOJIBI, B IPYTYIO — C OJHOM Karuieu
CEepHON KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MPOOUPOK U OTMETHTE
BpeMsI TIOSIBJICHUSI MYTH.

[Mosropute ombiT mpu Temmeparype Ha 20 ° u 30 ° Bblle KOMHATHOIM
TeMIepaTyphbl.

3apanue. 3anuch JaHHBIX ONBITA.

Pe3ynpTaTel BHECUTE B TAOJIUILY M IIOCTPONTE TPpaPUK 3aBUCUMOCTH CKOPOCTH
peakiuu oT Temneparypsl. PaccuntaiiTe 3HaueHHnEe MPaKTUYECKOTO
TeMIiepaTypHoro kos¢duirenTa, ucrnonb3ys npasuio Bant-T'ododa.

OneiT 3. BiausiHme nNPUPOABLI PpearupywoIIUX BelIeCTB Ha CKOPOCTh
XUMHUYECKON peakiuu

Beinoanenne. B 1se npoGupku npueiite mo 2 cm® pactBopa KMnO, 1 2-3
KaIlJId pacTBOpPa CEPHOM KUCIOTHI. 3aTeM J00aBbTE B MEPBYIO —
cBexenpurotoBieHHbI pacTBop Na,SO3, a Bo BTopyro Na,SOy,



3aganue. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOU MPOOUpKE
IPOUCXOAUT U3MEHEHHE OKpACKH pacTBopa. ChopMyIupyiTe BBIBOJ OBIUSHUU
IPUPOJIbI PEATHPYIOIIKX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIUH.

BoinoJsiHuTe pacueTHoe 3aganue 1no reMe « CKOpocTb XMMUYECKUX PEAKLIUI»

ATMochepHbIe 3arpsiI3HeHHS TOCTENIEHHO YHUYTOXKAIOT 3aIlUTHBIN 030HOBBIH Clloi 3emitu.
O30HOBOMY CJIOI0 YIPOXKArOT, OCTYHAIONE B aTMOchepy GTOPUPOBAaHHBIE U XJIOPUPOBAHHbIE,
yrieBogopoabl — ¢peon, Hanpumep CClsF, CClF,, CCIF;. OHu xuMudecku craOWIIbHBI B
HIDKHUX CIIOSIX atMocepbl, HO B cTparocdepe noj aeicTBueM yabTpaduoIeTOBOroO U3Iy4eHUs
ConHua pa3pymaroTcsi, BbIIENSS aTOMapHbIN XJIOp, IIOCIIE Yer0 HAYMHAKOT IIPOTEKAaTh PEaKLUU
B3aMMOJCHCTBHSI aTOMAapHOTO XJopa € O30HOM. Paccuumatime CKOpocmb maxou peaxyuu ¢
0bpazosanuem Kuciopooa u MOHOOKCUOA X1opa, eciu yepe3 15 c¢ nocne nauana peaxyuu
MonspHas KoHyenmpayus osona ovina 0,3 monwv/n, a wepez 35 com nauana peaxyuu cmana pasHa
0,15 monv/x.

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

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

O6opynoBanne u Mmarepuasabl. 1. UeTblpe KOHUYECKHE TNPOOUPKH. 2.
[Munerku. 3. Benwrii sxpan. 4. Xnopun xeneza (1) FeCl30,0025 u. 5. Pomanun
kamus KSCNO0,0025 u. 6. Xnopux xkamus KCl (kpucrammmyeckwii). 7.
JluctunnupoBaHHas BOJaA.

Boinosinenue pa6oTel. B yeThipe KOHMUECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xjopuna xkenesa (I1I) u ponanuna kanus. PactBopsl
pa3MelanTe CTEKISIHHOW MaJlouKoil M mocTaBbTe B WTaTUB. OOHY IPOOUpPKY C
MOJIy4YEHHBIM PACTBOPOM COXpPAaHUTE /Jii CPaBHEHUs pe3ylbTaTOB oOIbITa. B
ocTajbHbIe MPOOMPKU N0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - 1 Karuio
HACBIIIEHHOTO pacTBopa xjopuaa xkeneza (III), Bo Bropyro - 1 kamio
HACBIIIEHHOI'O PACTBOpA POAAHUIA KU, B TPETHIO - HECKOJIBKO KPUCTAJIMKOB
xyuopuaa kanus. CpaBHUTE HWHTEHCHUBHOCTb OKPACKH IMOJYYEHHBIX pPacTBOPOB C
WHTEHCUBHOCTBIO OKPACKH 3TaJIOHA.

3anuch AaHHBIX ONbITA. 3aNUIINTE CBOM HAONIOACHUS MPHU MPOBEACHUU
pabotel. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIIEH OOpaTUMOW peakuuu u
HaITMIIUTE BBIPAKEHNE KOHCTAHThl PABHOBECHSI.

1. Kakwue BemecTBa HAXOAATCS B UCCIIEAYEMOM PacTBOpPE MIPH PAaBHOBECUH?

2. Kakoe BeliecTBo MpUaaeT pacTBOPY KPACHYIO OKPacKy?

3. Kak wu3MeHseTcs WHTEHCHBHOCTH OKPAacKM pacTBOpa H, B KaKOM
HaIpaBJICHUM CMEIIAETCsS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasnenuu: a) xaopuaa xenesa (III); 0) ponanuaa kamus; B) Xjaopuaa Kanus?



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

OnpIT 2. Biansinue TeMnepaTypbl Ha CIBUT XUMH4Y€ECKOT0 PABHOBECHSI
PeakTuBbl W MaTepumajbl: iolHAas BOJA, PACTBOP Kpaxmajua, MNpPOOUPKH,
CIIUPTOBKA, JIEPKATEND.

Boinosinenue pabGorbl. Hanelite B aBe mnpoOupku mo 3 oM’ WOTHOU BOIBI U
n00aBbTE B KAXKAYIO U3 HUX MO 1-2 karum pactBopa kpaxmana. Harpelite ogny u3
npoOupok. CpaBHUTE OKPACKY.

3ajanme. VYKaXUTE HaNpaBJICHUWE CJIBUTA XUMHYECKOTO PAaBHOBECHUSI TPHU
MIOBBIIIICHUN TEMIIEPATYPhI M 3HAK TEIIOBOT0 ) (PeKTa peakiuu.

KoHTpobHbIE BONPOCHI

1. UTo moKa3bIBAET CKOPOCTh XUMUYECKOW PEAKIUU?
2. ChopmynupyiTe 3aKoH nercTByromux macc ['ynpndepra u Baare.
3. Hanmuimure kuHETUYECKHE YpaBHEHUS CKOPOCTEH MpsiMoii U oOpaTHOM peakiuii
Ul XMMHMYECKOIo Ipouecca:

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

Keiic-3aganne no teme Ne 3 «Ctpoenne aroma. [lepuoanyeckniizakoH u
nepuoaundeckas cucrema J[. U. Menageneesay

IpakTnueckas padora no teme Ne 3: Crpoenue aroma. I[Iporano3upoBanue
XHMHYECKUX CBOMCTB 3JICMEHTOB U MX COCAMHEHHUH

eab 3ansaTHA

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

2. HayuuTh ompeaensaTh YMCIO AJIEMEHTApPHBIX YacTHUI[ B aTOMaxX KaKJIOro
AJIEMEHTa, MPUHAIJICKHOCTh UX K METaJlJlaM WJIM HeMEeTaJlJIaM.

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

4. IToMo4b NOJYYUTh MPAKTHUECKUE HABBIKW OMPEACIICHUS:
- CTCIICHEHW OKHCJICHUS aTOMOB;



- HamucaHus (QOPMYJT COOTBETCTBYIOIIUX OKCHIIOB, THAPOKCHIIOB, JETYyUUX
BOJOPOJIHBIX COEMHEHUH (TIPU UX HAIUYUN);
- XapakTEePUCTHUK  (PU3NYECKHMX U XHUMHYECKHX CBONCTB DJIIEMEHTOB U UX
COeJIMHEHUM.
IIpumep. CocTaBbTe »3JEKTPOHHYIO M JJIEKTPOHHO-Tpaduyueckyro Gopmymry
AJIEMEHTAa C TMOPSAAKOBBIM HOMEPOM 24 W [JalTe MOJHYI XapaKTEPUCTUKY
AJIIEMEHTA.

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

15°25°2p®35°3p°3d°4s’

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

3 3d 4s
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XapaKTepI/ICTI/IKa aToMa Xpoma

1. Cr — mertain, d — siremMenT.

2. Banentusie cocrogaus: | - VI.
3. Bo3moxnble ctenenu okuciaeHus: 0, +2, +3, +6.
cr’-28 »Cr? Cr°-3e —Cr* Cr’ - 68 —»Cr*®

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

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

CTCIICHb OKUCJICHUSA YBEIIMUUBACTCA

-
’

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

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



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

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

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

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

B xucinoii cpeae aMpoauT mposiBIsIET OCHOBHOM XapaKTep, a B IIEJIOYHON cpefe —
KHUCJIbIN XapakTep:

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

IIpumep. lcxons W3 TOJIOKEHUS DBJIEMEHTa B MEPUOJMYECKON CHUCTEME U
CTPOEHUS €ro aToMa, JIaiiTe MOJIHYIO0 XapaKTepUCTUKY MapraHiia u opoma.

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

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

B) ONpPEJEIUTE BO3MOKHBIE BaJIECHTHBIE COCTOSIHUS;

T') OIpPEAEINTE BOBMOXHBIE CTETIEHU OKUCIICHUS;

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

Mapeaney — d-anement VII-B rpynmsl, metamt

+2sMn° 15%25%2p®3s23p°3d°4s*

3d 4s
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBA DJIEKTPOHA,
OCTQJIbHBIC BAJICHTHBIC JJICKTPOHBI HAXOAATCS HA TOJICTHJIArONEM d-TIOAypOBHE.
Tepsis 2neKTpOHBI, MapraHel] NPOSBISET TOJIbKO BOCCTAHOBUTEIBHBIE CBOMCTBA, YTO
XapaKTEepU3yeT €ro KaK TUIMYHbIA METAJLL.

Mn o6pazyeT OKCHUJIBI U TUIPOKCH/IBI:

Mn° - 26 -Mn* MnO — Mn(OH),
Mn° - 38 ->Mn* Mn,0; — Mn(OH); (H;MnO5)
Mn° - 4 -Mn** MnO, — Mn(OH), (HsMnO,)
Mn° - 68 -Mn"* MnO; — H,MnO,

Mn° - 76 -Mn*’ Mn,O; — HMnO,



bpom — p-anement VII-A rpynnel, HeMeTan

ap
4s
35Br’1s725?2p°3s%3p3d*%4s%4p° [T 1] &

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

Br'+1& — Br*

[IpuHUMAasT 3JCKTPOHBI, aTOM OpOMa MPOSIBISACT OKHUCIIMTEIbHBIC CBOMCTBA,
YTO XapaKTPHW3yeT €ro KakK THUIHMYHBIA HeMeTaul. bpom oOpasyer Jerydee
BOJIOPOJIHOE COeMHEHHE - OpoMoBoopo HBT.

Tepsis aneKTpOHBI, OPOM MPOSBIISIET clla0ble BOCCTAHOBUTEIIbHBIC CBOWMCTRA.
C kuciopoaoM Opom 00pa3yeT OKCHIBI M THAPOKCHABI KHCIIOTHOTO XapaKkTepa:

Br'-1e —» Br't  Br,0— HBroO

Br’-3& —»Br?®  Br,0;— HBrO,
Br’-5 —»Br®  Br,0s »HBrO,
Br’-78 > Br’  Br,0;,— HBrO,

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

KouTposbHbIE BONPOCHI

1. [laiiTe onpeneneHue MOHATHAM: aTOM, XMMUYECKHM DJIEMEHT.

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

3. Kakue KBaHTOBBIE YMCJIAa XapaKTEPU3YIOT IHEPreTUYECKOE COCTOSIHUE
AeKTpoHa?

4. YTo Takoe «IHEPreTUUECKUN YPOBEHBY, «IHEPIreTUUECKUN TOAYPOBEHBY?

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

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

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

8. Chopmynupyiite npaBmia B. KieukoBckoro.

9. Chopmynupyiite npunuun [Taynu, npaBuno XyHaa?

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

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

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

Tabmuua 1 — XapakTepuCTUKU 3JIEMEHTOB 3-TO MepHoaa



DJIEMEHT | DJIEMEHTHI 3-TO Meproaa

Na | Mg Al Si P S Cl Ar

Ilokazarennb

1) No snemenra B
[1Co

2) 4KCIIO TPOTOHOB
B ATOME

3) 4ucno
HEUTPOHOB

4) yucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyina

6) BaJICHTHBIE
DIIEKTPOHBI

7) crenieHu
OKHCJICHUSI
8)opOUTAIbHBIM
paanyc, HM

9) notennman
HOHM3aIMH, 5B

10) oTHOCUTEB-
Hasl AIEKTPOOT-
pPULIATENBHOCTD
11) dopmyna
OKCHAA

12) dopmyna
TUAPOKCUIA

13) xapakrep Ok-
cuja, THAPOKCHIA
14) bopmyna
JIETY4Yero BOJOPO/-
HOTO COEJIMHEHHS],
€ro XapakTep

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



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

Tabmuma 2 — OpOuTaIbHBIC PAIMYChI ATOMOB

Atom 1s 25 2p Atom |35 3p

H 0,053 Na 0,171

He 0.029 Ma 0.128

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

Ne 0,0054 10,035 0,032

Ta6Jmua 3— IToreniuansl HOHU3AIMNA ATOMOB HCKOTOPLIX 3JICMCHTOB

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

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

Tabauma 4 — OTHOCHTENIbHAS JIEKTPOOTPHUIIATEILHOCTD 3eMeHTOB (0D0)

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

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

Tabmuna 5 — CpoacTBO K 3JEKTPOHY HEKOTOPBIX aTOMOB

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




Cl 3,82 P 0,8
Br 3,54 Si 1,90
I 3,24 Al 0,4
@) 1,48 Na 0,74
N 0,2 H 0,7
C 1,13 Mg -0,32
B 0,3 Be -0,19
Li 0,54 WuepTHbIe rasbl 0

Keiic-3aganue mo Teme Ne 3
«Xumnueckasi cBsi3b. CTpoeHHe NPOCTEHIINX MOJIEKYJD)

Bapanme 1.J[ns coenuuennii I, HI, CrCl; PbO,
(H,0), CH,
a) YKXKHUTE TUI XUMUYECKOM CBSI3U B MOJICKYJIaX;
0) COCTaBbTE AIICKTPOHHBIE CXEMBI 00PA30BAHUS MOJICKYJI C KOBAJICHTHOM
cBs3bt0. OnpeiennTe BAJICHTHOCTh U CTETICHb OKUCIICHUS;
B) M300pa3uTe IEKTPOHHBIMU YPABHEHUSMH MPOIECCH 00pa30BaHuUs
MOJIEKYJI C MOHHOM CBSI3BI0;
I') YKOKUTE TUI THOPUAN3AIUH YIIIepoa B MOJIEKYyJIe METaHa U
n300pa3uTe TeOMETPHUECKYIO (DOPMY MOJIEKYIIBI, YKaKUTE BaJICHTHBINA YT OJ.
Cdopmyampyiite, kKak BUJ CBA3M BJIHsAET HA CBOMCTBA XMMHU4Y€CKOI0 Belecrsa?

CamocrosiTeibHasi padoTa 1o Teme

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

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

B) B COEIMHEHMSAX C KOBAJIECHTHOW CBA3BIO COCTaBbTE DJIEKTPOHHBIE CXEMbI 00pa30BaHMS
MOJIEKY.

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

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

x) OnpenenuTe BaIEHTHOCTb U CTENIEHb OKUCIICHUS JIEMEHTOB.

3ananme 2. [Tokaxxure MexaHu3M 00pa30BaHUS:

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

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

3aganue 3. JlaHbl DIEKTPOHHbIE KOH(UIypallMd BaJ€HTHBIX JJEKTPOHOB JIBYX
XUMHYECKHX 3JIEMEHTOB:

... 4% 4p*u 15t

a) Ormpenenure 3JIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JlaHHbIE  DJIEKTPOHHBIE

KOH(UTypaluy BaJI€HTHBIX AJIEKTPOHOB;



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

B) OmpenenuTe TUN XUMUYECKOM CBSI3U B 3TOM MOJIEKYJE, COCTaBbTE €€ 3JIEKTPOHHYIO
dbopMyIy 1 U300pa3uTe CXeMy NepEeKPhIBAHMS AaTOMHBIX OpOHUTAIICH.

r) YKa)XuTe TUIl MOJIEKYJIBI.

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

BasieHTHBIE 3JICKTPOHBI paCIIPEICITUTE TI0 OPOUTAIISIM.

Onpeznenute BO3MOXHbBIE BAJICHTHOCTU M CTETICHU OKHCJICHUS ATUX JJICMEHTOB.

OO®bsicHUTE, ITOYEMY BBICIIIAsl CTETICHb OKUCIICHUSI aTOMOB ()TOpa, a30Ta, JKeje3a U HUKEIs
HE COOTBETCTBYET HOMEPY TPYIIIbI?

3aganue 5. J[aHBI dJEKTPOHHBIE KOH(PUTYpAIlMd BaJCHTHBIX 3JECKTPOHOB XHMHUYECKUX
DJIEMEHTOB:

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

a) Ormpenenure dJIEMEHTBI, KOTOPBIM  COOTBETCTBYIOT  JAHHBIC  3JCKTPOHHBIC
KOH(UTypaluy BAICHTHBIX AJICKTPOHOB;

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

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

r) Pacmosioxure BBICIINE THIPOKCHIBI B IIOPSIIKE YBEITMUCHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpenennTe M3MEHEHHE MOISPHOCTU CBSI3U B PSAAX MOJIEKYI:

a) PH3; H,S; HCI

6) Hzo; st; ste

B) HF; HCI; HBr; HI.

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

KounTpouabHbie Bonpocskl mo Teme 3. XuMHU4eCKas CBA3b

1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBSA3U?

2. KakoB Mexanm3Mm KoBasieHTHOU cBsa3u? Urto Takoe mHa cBa3u? OT 4gero
3aBUCHUT JMHa cBsi3u? Iloyemy mpu oOpa3oBaHMM CBA3M BBIIEISETCS IHEPTUsi?
Kak 3aBUCHUT MPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?

3. 3a cder KakoW XMMHUYECKOU CBsI3M o0pazyroTcs moiiekynsl Bry, HBr, CO,, CO?
OtBer moTuBupyHTe. CoOCTaBbT€ CXE€Mbl OOpa3OBaHUS XWMHUUYECKOW CBSI3U B
COCIMHEHMAX C KOBAJICHTHOM CBS3bIO.

4. OOBSICHUTE IOHOPHO-AKIICTITOPHBIN MEXaHU3M KOBAJICHTHOM CBSI3M Ha IIpUMEpE
o6pa3oBanus HoHa THApokconus [H;0]".

5. Uro Ttakoe unoHHas cBiA3b? Kakumu cBoiicTBaMH 00JIaJalOT COEIUHEHHUS C
MOHHBIM THIIOM CBSI3H?

6. B uéM oTIIM4UHsI KOBaJICHTHOM M HOHHOU CBS3CH?

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

8. [ToueMy B rajioreHu1ax MEJI0YHBIX METAIIOB (OPMUPYETCSI HOHHAS CBSI3b?



9. B yeM CXOACTBO M OTJIMYHME BOJOPOAHOW CBSI3U OT JpYyrux cesaAzei? OTser
motuBHpy#Te Ha npuMepax: NHz u (NH3),, HF u (HF),, H,O u [H30] ;.

10. MoXHO 1M CcYMTaTh, 4YTO BOJOPOAHAS CBsI3b OOpa3yercs IO JOHOPHO-
aKuenTopHoMy Mexann3my? OTBET MOTUBUPYHITE.

Keiic-3aganune mo teme Ne 4
«PacTBOpBI: pacueTHbIA MPAKTHUKYM))

ChopmyaupyiiTe cjaeayomue NOHATHS, MNpeAcTaBbTe (OpPMYJIbHbIE
BbIPAKEeHUSA:
MaccoBast 1011 paCTBOPEHHOIO BEIIECTBA, MOJSPHAS KOHUEHTPALMS, MOJISIPHAS
KOHICHTpAIMS JKBUBAJICHTOB, MOJSUIbHAs KOHIICHTpaUWs, THUTP PacTBOpa,
IJIOTHOCTh PacTBOPA, apeoMeTp (Ha3HaYCHHUE), KpUCTAIIIOTHIpAT.
3aganme. 1.M3yunTe TeopeTUUECKHUI MaTepua o JaHHON TeMeE.

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

AnekcangpoBa, J.A. Tumodeera N.IO., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIAEHTOB I10 XUMHWU: yueGHo-
Metoauyeckoe nocobue/ 3.A. Anekcanapona, N.IO. Tumodeea - KpacHonap:
KyoI'AY, 2016 — 65 c.

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

U.pdf

IIpumep. Boiunciaure: a) MacCoBYIO JIOJII0 BemecTBa (®) B MPOIEHTaX; 0)
MOJISIDHYIO ~ KOHIIEHTpPAIIMI0O pacTBOpa C; B) MOJSPHYIO KOHIIEHTPAIHUIO
HKBUBAJICHTOB C,; T) TUTP pacTBOpa opToochopHOl KUCIOTHI, MOTYYEHHOTO TIPH
pacTBopeHHH 18 T KucIOTH B 282 cM® BOJBI, €CIIM ILIOTHOCTH PAcTBOPA PaBHA
1,031 m/m®.

PemeHu e a) IOTHOCTh BOABI paBHA 1r/cM°, TTOATOMY Macca BOJBI
06beMoM282 cm® paBHa 282 T, TOrma Macca MOMyYeHHOTO pacTBopa: 18 + 282 =
300 r u, cienoBaTeIbHO,

. 0
w%(B)= M-m% w% = % = 6%

M, (B)

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

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

MonspHy0 KOHIICHTPAIIMIO pacTBOpa HAXOJIWM JICJIEHUEM MacChl KHUCIIOTHI,
coaepxaiieics B 11 pactBopa Ha moJspHyto maccy H3zPOy (98 1/ monb):


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

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

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

I') HAaXOJAUM TUTP pacTBOpa:Tak Kak B 1J pactBopa coaepxkutcs 61,86 r
kucioTel, To T = 61,86/1000 = 0,06186 /e,

Omnpit. IlpuroroBiieHne pacTBopa XJOPHAA HATPUA C 3aIaHHOM
MacCOBOH J0J1ei

PeakTHUBBI: KPUCTATUIMYECKAN XJIOPU]T HATPUSA, TUCTUJIMPOBAHHAS BOJA.

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

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

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

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

ApeoMeTp JOJDKEH HaXOJUThCS B LIEHTPE MWIMHAPA U HU B KOEM Cllydae He
KacaTbCs CTEHOK WU ObITh OJIM3KO K HUM, TaK KaK M3-3a MEHHMCKA TOKa3aHUS
uckaxarorcsi. COBEpIIEHHO HEIOMYCTUMO, 4YTOOBI apeoMeTp Kacajcs JHa
nuinuHapa. OTcueT MPOM3BEIUTE MO JIETICHUSIM IIKAJIbl apeoMeTpa, Ha YpPOBHE
BEPXHETO Kpasi MEHUCKA JKUJIKOCTH.

5. Tlo cooTBeTCTByIOIIECH TaOIUIle CIpPaBOYHHMKA HAMAUTE KOHIIEHTPAIIUIO
pactBopa. Ecnu B Tabnuie HeT nudpbl, TOYHO OTBEYAIOIICH OTCYETY MO IIKaJe
apeoMeTpa, TO  KOHIIEHTPAaIMI0O  pPACTBOPEHHOTO  BEIIECTBA  BBIYUCIUTE
UHMePnoaUposanuem 1o IByM OJIMKAUIITUM BeTUIMHAM.

Takass MHTEPHOJALMS MOXKET MPUMEHSTHCA TOJBKO B TOM CJlydae, Korja
PacTBOPBI HE OUYEHb KOHIIEHTPUPOBAHHBIE.

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

3anuch aaHHbBIX ombITa. 1. Bce pacdyeThl W pe3ysbTaThl B3BELIMBAHUS
3aMUIINTE B JIAOOpPATOPHBINA XKypHal1. 2. BberIucanTe MOJSPHOCTH U MOJSIPHYIO
KOHIICHTPAITUIO SKBUBAJICHTOB (HOPMaJIHbHOCTh) MOJYYEHHOTO pacTBOpa.



Ta6nuna — [I0THOCTE pacTBOPOB XJIOPHIA HATPHS PA3IMYHON KoHIeHTpanuu mpu 15 °C, r/em®

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

Kontpouabnbie Bonpocsl mo Teme Ne 4 PactBopbl. Cioco0b1
BbIPAa’KEHHUS COCTABA PACTBOPOB

1. Kakue cucrteMsl Ha3pIBalOTCS paCTBOpaMu?

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

3. UTo Takoe «KpUCTAJUIOTUAPAT?

4. Yto Takoe HACBILIEHHBIN PACTBOP, HEHACBIIICHHBIHN, IEPECHIILICHHBIN?

5. Kakue pacTBOpbl Ha3bIBalOTCS pPa30aBICHHBIMU, KOHIIEHTPUPOBAHHBIMU?
6. UTo noka3bIBaeT MaccoBas J10JIsl pACTBOPEHHOTO BEIIECTBA?

7. UT0 mOKa3bIBAE€T MOJISIPHASI KOHIIEHTPALKs pACTBOPEHHOTO BEIIECTBA?

8. UTo nmoka3pIBacT MOJIIpHAsl KOHLEHTpALUs SKBUBAJICHTOB?

9. Uto nmoka3bIBaeT MOJIsIIbHAS KOHLIEHTpAIHs?

10. Yto noka3pIBaeT TUTP pacTBopa’?

KonrpouabHbie Bonnpocs! mo teme Ne 4 J/luccouuanusi BoAbI.
Boaopoansblii mokasarteb, €ro onpeaeaeHne

[E—

. I'mppokcunbHBIN MMOKa3arenb BoAbl paBeH 9. Kakyro peakuuro cpeapl UMeEET
Bojga?

2. KOHLeHTpaIus HOHOB BOOpoaa B pactBope pasua 9,6-10™° moms/mm’. Uemy

PaBEH BOJOPOAHBIN ITOKa3aTellb pacTBOpa?

(8]

. KoHueHnTpauus: ruapokcua-uoHoB B pacTBope pasHa 6-10'°moms/mv°. Yemy
paBEH BOJOPOJIHBIN MMOKa3aTellb pacTBopa’?
4. Kakasi KOHIIEHTpaIis HOHOB BOJIOPOJia B pacTBope, eciu PHpasen 3.25?

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

6. B ueM cyts pH-meTpudeckoro Meroja onpeeneHusi BEIMUYUHbBI BOJOPOTHOTO
roKazares?

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

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



Keiic-3aganune mo Treme Ne 4
«PacTBOpPBI 3JIEKTPOJIUTOB
Omnbit 1. Xapakrep aucconuanuu ruipokcuaos. Ilonyyenne rugpoxcuaa
MAarHusi

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

BoinoJsiHeHnue onbiTa. B ABe npoOupku BHecuTe 1o 5-6 karens 1 H pacTBopa
xJopuaa Marius U Jo0aBbTe B KXKIYIO MO 5-6 Kamenb [H. pacTBOpa TMAPOKCHIA
HaTpHsl.

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

3aganue. 3anuch JaHHBIX ONBITA

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

2) Hanummte MoJeKyJsipHbIE U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKIUU:

MOJIYYEHUS THIPOKCUIA MarHUS;

TUAPOKCH]IA MAarHUS C COJITHOM KUCTIOTOM,

TUAPOKCH]IA MATHUSL C TUAPOKCUIOM HATPHSL.

Kaxkas peakuust He mpoTekaer?

3) KakoB xapaktep auccolMalMyd THAPOKCHUJA MarHusa? 3anuiimTe
yYpaBHEHHE AUCCOLMALUYU THAPOKCHUIA MarHus.

Omnpit 2.11o/1yyeHne U CBOMCTBA THAPOKCH/IA IUHKA

Boinosinenue omnbiTa. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTtBopa cyibdara IMHKA U J00aBbTE B KAy IO 2 Kalid 2 H pacTBopa
THAPOKCUIA HATPHUS JO MOMEHTa 0Opa3oBaHHUs ocagka. B mepByro mpoOupky K
OCaJIky J00aBbT€ MO KaIusiIM 2 H PacTBOP XJIOPOBOJOPOJHOW KHUCIOTHI JI0
pPacCTBOPEHHUSI OCAJIKA, a B IPYTYI0 — U30BITOK 2 H pacTBOpa THAPOKCU/IA HATPHS J0
MOJTHOTO PaCTBOPEHUS OCaIKA.

3amanue. 3anUCh JAHHBIX ONbITA.

1) Kakue nmpusnaku peakiuii Bel Habmonaere?

2) Hammmmmmre MoseKyIsspHbIE 1 HOHHO-MOJISKYJISIPHBIC YPABHEHUS PEAKIIHMA.

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

OmnpbIT 3. Bansinue coJid ¢J1a00i KHCJI0THI HA TUCCONMANMIO 3TOH KHCJIOTHI

Boimosinenue ombiTa. B n1Be nmpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTHL. B kaxayio npoOupky mnpuOaBbTe OIHY KAIlIIO
WHIUKATOpa METUJIOBOTO OpaHxeBoro. OaHy mpoOUpKY C YKCYCHOM KHUCIOTOM
OCTaBbTE B KauyeCTBE KOHTPOJBHOH, a B APYryl0 BHecuTe 3-4 MUKpOIINATENs
KPHUCTAJUUIOB alleTaTa HATPUS U MEPEMELIANTE PACTBOP CTEKISIHHON NMAIOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.



1)Kakue npusnaku peakuuii Bel Habmonaere?
2)Hanumure MoJeKyJIsipHbIE U MOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS peaKIuil.
3) CdopmynupyiiTe BBIBOJBI O BIMSHMM COJIM Caa00Ml KHUCIOTHI Ha
JUCCOLUALIUIO ATON KUCIIOTHI.
OnbiT 4.Binsinue o1y ¢J1a00ro 0CHOBAHMS HA JMCCOLMAIUIO 3TOTO
OCHOBaHUS

BobinosiHenue omnbiTa. B nBe mpoOupku BHecuTe mo 5-7 kamenb 0,1 H
pacTBOpa aMMHaka. B kaxayro npoOMpKy NpuOaBbTE€ OJHY KaIUI0 pPacTBOpa
uHankatopa (Genondranenna. OnHy TpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTaBbTE B
KayecTBE KOHTPOJIbHOM, a B ApPyryro go0aBbTe 3-4 MHKpOIINATENsl KPUCTAIIOB
XJIOPHUJIa aMMOHUS U IIEpEMELIANTE PACTBOP CTEKIISIHHOW MaJOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kakue npuznaku peaxiuii Bel HaOmonaere?

2) Hanummre MOJEKYJISIpHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI PEAKIIUH.

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

KontpouabHbie Bonpocsl o TeMe Ne 4 PacTBOpbI 3JIEKTPOJINTOB, HX CBOHCTBA

1. Kakwue BeniecTBa Ha3bIBAKOTCA SJIEKTPOIUTAMHU, HEIJICKTPOJIUTAMU?

2. Yto Takoe «uoH»?

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

4. Kakoil mpoliecc Ha3bIBAETCS JUCCOLUALINECH?

5. UTo moka3bIBaeT CTENEHD JICKTPOJTUTHUECKON JUCCOLMALIAN?

6. Kakue ¢akTopbl BIUSAIOT HA CTENEHB JICKTPOJIUTUUECCKON AUCCOIUAIIUN?

7. UTo MoKa3bIBa€T KOHCTAHTA JIEKTPOJIUTUYECKON TUCCOUMAIN?

8. Ot kakux (PakTOPOB 3aBUCUT KOHCTAHTA JIEKTPOJIUTHIECKON JUCCOIUALINN?
9. IlpuBeaute ypaBHEeHHE 3aKkoHa pa30aBieHus OcTBaIba.

10. Kak guccoumupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBenute npuMepsl.

11. Yemy paBen pOH 0,00011 pacTBOpa yKCYCHOM KUCTIOTBI, €CIIU CTEIICHb
nuccounanuu pasHa 10%?

12. Yemy pasen pH 0,01 1 pactBopa NH,OH, cuuras crenens nuccoruanuu
paBHoii 0,17

Keiic-3apanue mo teme Ne 4 «KommiiekcooOpa3oBaHue B BOAHBIX
pacTBopax»
Onpit. [TonyuyeHue u HccIe0BaHNEe KOMILIEKCHOTO COeTHHEHH S
cyabdara rerpaammuuomenu (1)

PeakTuBbI: pacTBOp cyibdara meau 1 H., pacTBop xyopuaa G6apus 1 H.,
0JIOBO METAJNTINYECKOE, KOHLIEHTPUPOBAHHBIN PaCTBOp aMMHUaKa



[Tomectute B 2 mpobupku mo 10 kamenb pactBopa cyinbdara Meau u
n00aBbTE B OJIHY U3 HUX 2 KaIlJIU XJIopuaa 0apusi, BO BTOPYIO— BHECUTE KyCOUEK
I'PaHyJIMPOBAHHOTO OJIOBA.

[TonyunTe KOMIUIEKCHOE COEIMHEHHWE MEAH: JJIsi 3TOTO BO3BMHUTE B JIBE
npoOupku 1o 5-6 kanenp cyiabdarta Meau U 100aBbTe U30BITOK 25% pacTBOpa
aMMHaKa J0 MOJHOTO pacTBOPEHMS, BBIIIABIIErO BHAYAJIE OCAKA.

B npoOupky ¢ KOMIJIEKCHON COJbIO J00aBbTE: B OJHY W3 HHUX 2 KarulH
xjopua 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK IPaHyJIMPOBAHHOIO OJIOBA.

3ajanue. 3anuch JaHHBIX ONbITA.

1) Kakue n3mMeHeHus B mpoOUpKax B Xojie onbiTa Bel HaOm01a€TE?

2) CocTaBbTe YpaBHEHHUS OCYIIECTBUBIIMXCS PEAKLIUA MEXIY BEIIECTBAMM:

cynb(aToM MeIu B XJIOPHUIOM Oapusl,

CyJb(paToM MEIU U OJIOBOM,

cyibpaToM MeAM M aMMHUAKOM C 0Opa3oBaHUEM KOMIUIEKCHOIO
COEMHEHHUS

cylbhaToM TETpaMMHUHMEU U XJIOPUAOM Oapusi,

cysb($aToM TETPAMMHUHMEIU U OJIOBOM.

3) Kakas u3 BhlllIeyKa3aHHBIX peakiuii He mpoTekaet? [louemy?

4) OObBsicHUTE, B Ye€M pa3Myusi B XUMUYECKHX CBOMCTBaX MPOCTON U
KOMIUIEKCHOU COJIH?

5) HaiiTe MmoaHyr XapaKTEpUCTHKY KOMIUIEKCHOTO COCIUHEHUS, yKa3aB —
BHYTPEHHIOIO W  BHEIIHIO cdeppl, KOMIUIEKCOOOpa3oBaTenb, JIMTaHbl,
KOOPJIMHALIMOHHOE YHUCJIO.

6) YuuteiBasi, 4TO JaHHBIE IO MOJIIPHON 3JIEKTPOMPOBOJHOCTH PacTBOPA
KOMILJIEKCHOTO COEAUHEHMUS YKa3blBAIOT HA JUCCOLMALIMIO €ro Ha 2 HOHA,
HAIMUINTE €r0 YPABHEHUE IIEKTPOIUTHYECKON TUCCOLUALIY.

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

Kontpoasnsie Bonpocs mo teme Ne 4 KomiuiekcoodpazoBanue
B BOJIHBIX PacTBOpPax
1. Kakne coenHeHNsT Ha3bIBAIOTCS KOMIUJIEKCHBIMHU?
2. VKaxuTte KOMIUIEKCOOOpa30oBaTelib, ONMPEACIUTE €r0 CTENEeHb OKHUCJICHUS U
KOOPAMHAIIMOHHOE YnCiIo B KoMIIekcHOM coenuHennn: Ks[Fe(CN)s.
3. Kakoe ctpoeHue nuMeeT BHYTPEHHs cepa KOMIIEKCHOTO COSAMHEHUS.
4. YTo nokas3pIBaeT KOOPAMHAIMOHHOE YMCIIO KOMILJIEKCOOOpa3zoBarens?
3. Ot KaKHX dakTopoB 3aBUCHUT KOOPJMHALMOHHOE YHUCIIO
KOMILIEKCO0Opa3zoBaTeis?
6. Onpenenure 3apsin KomruiekcHoro mona [AlI°Fg] i cocraBbre mBe GopMyIbl
KOMILUIEKCHBIX COCIMHEHUM C JaHHBIM HOHOM.
7. Kak quccouMupyoT KOMILUIEKCHBIE COETUHEHUS?
8. UTo XxapakTrepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA?
9. Hamummwmre ypaBHenue auccormarvu coeaunenus K[SbClg] u Bepakenue



KOHCTAHThI HECTOMKOCTH KOMIIJIGKCHOT'O MOHA.

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

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

OnbiT. TUNBI rHAPOIM3A coslel

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

CHauana mpUTOTOBBTE PACTBOpPHI KapOOHaTa W Cylb(puTa HATPUS, AJIS YETO
BHECHTE MO | mmartemo coied B OTACTbHBICE MPOOMPKH H 100aBbTe 5 MII
JUCTUJUIMPOBAHHOW BOJBI, TIIATEIBHO BCTPSXHUTE.

B 5 npoGupoxk Haneiire no 10 kanens: B 1-10 - AMCTUIUIMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyibdara amoMUHUS, B 3-10 — pacTBOpa CyibpuTa HaTpus, B 4-10
—pacTBOopa XJIOpHIa HATpus, B 5-10 — 5 kamenb kapOoHaTa HATpUsl M 5 Karenb
cynb(ara amoMuHus.B Kaxayro MpoOUPKY MOJOXKHUTH MO KYCOYKY YHHUBEPCAIBLHOU
WHJIMKaTOPHOM Oymarmu.

3aganus. 3anuCh JaHHBIX ONbITA.

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

2) Kakue n3meHeHus HabmogaoTest B 5-i mpobupke? Kakoe BelecTBO BhINAJO B
BUJIE OCAJIKa, U KAKOE€ BBIJETIIIOCH B BUJIE ITy3bIPHKOB ra3a?

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

TUPOJTN3a Cyb(ar alTFOMUHHUS,

TUPOJN3a Cyab(puTa HATPUS,

TUJIPOJIA3A XJIOPUA HATPHS,

00pazoBaHus U TUAPOIM3a KapOOHATA AITFOMUHUSL.

Kakas peakiyst He mpoTeKaeT?

4) 3anoyiHuTe TaOIMITY, YKa3aB CBEACHHUS O TUIAaX THAPOIIN3a

Conb o0pa3oBaHHast [Ipumep pH Oxpacka
COJH YHUBEC.
WHJIYK.

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

CwibHBIM OcHOBaHMEM | CHITBHOM KHCIIOTOM

KouTtpoJubHbie Bonpocskl 10 TeMe Ne 5 I'maposius coseit

1. Hanumwure MOJIEKYJIpHBIE W HOHHO-MOJIEKYJISIDHBIE YPABHEHHUSI pEeaKUui
TUIPOJIN3a COJIeH: KapOOHaTa HAaTpUsl, XJIOpUIa MAarHUs, CUJIMKaTa Kaausl.



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

3. Kak B3auMocCBsi3aHbl KOHCTAHTA U CTENEHb TUPOIn3a?

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

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

6. Kakyto cpeny umeroT Bogabie pacTBopbl cotieit: NagPO4; NH4NO3; AlCI;?
7.Hanumure MOJIEKYJIIpHBIE M HWOHHO-MOJIEKYJISIDHBIE YPaBHEHUS pEaKUud
ruAponu3a coner:cynbbuaa 6apus, hochara HaTpusi, HUTpATa CBUHIIA.

8. Kak BimsieT yBelnyeHue TeMiepaTypbl pacTBOpa Ha CTENEHb TUAPOIn3a’?

9.Kak cmectuTcs paBHOBECHE PEAKIIMU THUAPOJIW3a COJIM areTaTa HATpUs TpH

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

KecrkocTh BOABI
Ennnuneit m3mepenust xectkoct (JK) Bombl B cucreme CH  sBisieTcs MomsipHast
KOHIIEHTPAIHs SKBHBANCHTOB (Cyye) B pacuere Ha | M° pacTBOpa.  PasMepHOCTH XKECTKOCTH
[MOJIb 9KB/M®] WM YHCIICGHHO paBHAS €l BEMMUMHA C PHHATOM Pa3MEPHOCTBIO B XHMHH [MMOIIb
9KB/IM’]; ITOCIEIHSS SBISIACH OCHOBOI H3MEPEHHS )KECTKOCTH BOJBI B Pocenn 10 2005 roga.

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

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

K< 1,5 MMOJIb oK6/IM° — Maas YKECTKOCTbD,
K = 1,5 — 3,0 MMOJIb 9Kk8/ IM° — CPEIHSIS,

K = 3,0 — 6,0 Mmou1b 5k86/ e — MOBBIILICHHAS,
K = 6,0 — 12,0 Mmmomb 916/ M — BBICOKAsI,

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

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

XKrmocr = “XK — XKsp.

Meton omnpeneneHuss oOOmIeH JKECTKOCTH OCHOBaH Ha OOpa3oBaHUHM IPOYHOTO
KOMIUIEKCHOTO coeAMHeHus TpwioHa b wumm  xommekcona Il (nqByHatpueBas coib
THJIEHMaMUHTETpaykcycHoU kucinotsl — DJ{TA)



HOOC - CH; CH; — COONa

N-CH,-CH,—-N

NaOOC —CH, CH, — COOH
Komnnerxcon 11

2+ 2+ o
¢ noHamu Kanbuust Ca” u maraus Mg~ (xenaTHOro MeTaJlIKOMIUIEKCa) B I1eaoyHou cpezae (pH
=10).

Pucynox — IIpoctpancTBeHHOE
CTPOCHHME KOMILJIEKCOHATA

Cpena co3maercsi myTeM J00aBJICHHS aMMHUAYyHOTO OyQepHOro pactBopa
NH;OH + NH,CI. ITpu peakiuu HOHBI BOJOPO/Ia 3aMEIIAIOTCS HAa HOHBI KAJTBIIHS U
MarHus.

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

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

BunHo-KkpacHbIi BunHo-kpacHbIil

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



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

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

Bunno-kpacubIiil 01y00ii

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

Bunno-kpacublii I'ory6oii

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

HeoOxogumyro 11 ompejesieHMs aMMOHHMITHYI0 OydepHyl CMech
MPUTOTAaBIUBAIOT B MepHOU Koyioe BMecTuMOcThio 1000 mi, cmemmBas 100 mi
pacTBopa xjopuaa ammonus ¢ maccoBoit goneir NH;Cl 20 % co 100 mi pactBopa
aMmMpaka ¢ MaccoBor goneii  NHj 20 % wu pgoBoad o00BEM CMeCHU
JTUCTUWILTUPOBAHHOM BOJIOM 10 MeTKH. OOBIYHO MPUPOJIHYIO BOAy TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa Ill. PacTBop mpuroraBnuBarOT W3 TOYHOM HABECKU
XMMHUYECKHM YHUCTOrO TIpernapara, Y4YuTbiBas, dYTO (opMysia KOMIUIEKCOHA
I1INa,C1oH1408N,2H,0, a MmonsipHas Mmacca SKBUBAJICHTOB €0 B JJAHHOM peakIuu
paBHa TOJIOBUHE MOJISIpHOM Macchl (Z = 2). MHOorja KOHIIEHTpaIuio pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT mno 0,05 H pactBopy cyinbdata MarHus
MgSQO, 7H,0, mpurorosienHoMy u3 pukcanaia (UIu MO XJIOPUAY KaJIbIIUS).

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

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

Buvinonnenue ananuza.llpexne, YeM BOCIOJIB30BaThCA OIOPETKOM, €€
BBIMOWTE, JTOOMBAsCh, YTOOBI >KUJIKOCTh CTEKJIAa CO CTEHOK PaBHOMEPHO, HeE
OCTaBJIsIsl Karelnb. 3areM OIOpEeTKy TPU pasa OIMOJIOCHUTE PabOYUM PacTBOPOM,
KOTOpBIM Oynere TuTpoBarh (pacTBopoMm komiuiekcona ). C momoisio BOpOHKH
OIOpPETKY HAIIOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JIEJICHUS, 3aMOJHUTE OTTSIHYTYIO
TpyOKy («HOCHK»), Cies, 4ToObl B HEll He ocTraBasioch Bo3myxa. [locme aToro
00s13aTenTbHO yOepUTe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHHe (110
HUKHEMY MEHHCKY).

BrimonHsis THTpOBaHue, ClIeMyeT COOM0AaTh CIEAYIOMNE PaBUIa.

1. Kaxxmoe TUTpOBaHKME HAYMHAIOT C HYJIEBOTO JICJICHUS IIKaJIbl, TAK KaK MPU
HTOM KOMIEHCUPYIOTCS MOTPEHIHOCTH KaTMOPOBKU OIOPETKH.



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

3. O6beM pacxoAyeMOro Ha TUTPOBAHME PAcCTBOpA HE JOJKEH IPEBBILIATH
€MKOCTH OJIHOM OropeTku. OTcueT oObeMa Mociie BTOPUYHOTO HATIOJHEHUSI CHIIBHO
CHW)XAET TOYHOCTH OIIPENIEIICHUS.

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

TurpoBanue. IIpubaBnsiiTe mMo KamisiM KOMIUIEKCOH K BOJE MENJICHHO,
IIOCTOSIHHO BCTpsIXMBasi KOJIOy C BOJAOH, HaOmmoAas 3a OKpPAacKod pacTBopa.
Tutpyiite 10 nepexoa OKpacku U3 BUHHO-KPAaCHOW B TOJIyOyIO OKpacky OT OJHOU
JUIIHEeN Karu TutpaHTa. JlaHHble 3aHecuTe B Tabmuuy. [loBTopHuTe TUTpOBaHUE
2-3 pa3a U W3 CXOAAUIMXCS OTCYETOB BO3BMHUTE CPEIHEE 3HAUYCHHE. 3aHECUTE

JTAHHBIE 110 TUTPOBAHUIO B TAOJIHILY

Ta6mmma — JlaHHBIE TUTPOBAHKS

Ne i/ Vs, oM V1, oM Cr, MOJIB/IM°
1 100
2 100 0,05
3 100
Vi + VotV
Vi(ep) = =51
O61yto sxectkocTh Boasl (Ca”* u Mg®* Ha 1 1) BeramciuTe mo hopmyie:
CrVy -1000
K= %, MMOITB/IM° K
B

rae  Cr— MousipHas KOHLIEHTpalus SKBUBAJIEHTOB pacTBopa komruiekcona |1,

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

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

1000 — ko durment mepecdera Ha 1 mv°,

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

KourtpoJsbHbie Bonpochkl 1o Teme Ne 5 7KecTKOCTh NPUPOAHBIX BOJ

1. Kakue comnu 00yClIOBAMBAIOT )K€CTKOCTh BOJIBI?
2. Yemy paBHa »XecTKOCTb Boiabl, B 10 1 kotopou coxepxurcs 4,08 r
KaJbIUs?



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

4. Y10 moHUMAaeTCH 0 OOIIEN KECTKOCTHIO BOIBI?

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

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

7. B 4em cyTh HOHOOOMEHHOTO CII0C00a YMSATUEHUS BOIbI?

8. Ha uwem ocHoBan Meron komiuiekcoHoMmeTrpuu? Iloyemy ero wuHaue
HA3bIBAIOT Xeamomempuen?

9. 3ayeM K TUTPYEMOMY PacTBOPY B XEIATOMETPUU JOOABIISIOT aMMOHHUITHYIO
oydepHyo cmech?

10. Kak YCTaHaBIIUBAIOT TOYKY DKBUBAJICHTHOCTH pu
KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUU?

Keiic-3aganust mo reme Ne 6
«Ilosy4yeHue 1 CBOMCTBA KOJJIOMAHBIX PACTBOPOB)

Henb padoOTHI: 03HAKOMUTBHCS C KOHJIEHCAIMOHHBIM METOJIOM ITOJIyYEHUS
KOJUIOMJIHBIX PacTBOPOB, BBIACHUTh BIUSHUE BHEMIHUX (DaKTOPOB Ha HX
CTaOMJIBHOCTD; MOIYYUTh IPEICTABICHUE O CTPOCHUH MUIIEILT 30JIEH, KOAryJIssLun
KOJUIOMJHBIX PACTBOPOB JACHCTBUEM PACTBOPAMHU BJIEKTPOJIUTOB.

3amanue 1. [TonyueHue censs KpEMHUEBOUM KUCIOTHI

[Tomectute B mpoOupky 5—6 kamenb pactBopa Na,SiO; m go6aBbTe 2—3
ka2 H pactBopa HCI. OtmeThTe XapakTepHble MPU3HAKU MOTYYEHHOTO TeIs.
Kakue ycrmoBys 3TOTO OIBITA UCKITIOUNIN TTOTYYEHUE 30715 KPEMHUEBON KUCIIOTHI?

3aganme 2. IlonydeHue 30J11 KPEMHHMEBOM KHCIOTHI KOHJICHCAIIMOHHBIM
METOJIOM

[Tomectute B nBe mpobupku mo 1—2 kamam pactBopa Na,SiOz u npubaBbTe
2—3 ma pactBopa HCI mmotHOCTRIO 1.05. HabmomaiiTe oOpa3oBaHue Mpo3pavyHOro
pacTBopa clierka MEeHbIIEH TTOABMYKHOCTH, YeM Y UCTHHHBIX PaCTBOPOB.

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



CocraBbTe (HhOpMYITy MHIICIIIBI 307151 KPEMHUEBON KHCJIOTHI, YKAKUTE 3apsijl
rpanyinbl. Kakue gakrtopbl 00yCI0BIMBAIOT YCTOMYMBOCTh MULEIIBI KOJUIOUTHOTO
pacTBOpa KPEMHUEBOU KUCTIOTHI?

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

[TomectuTe OIHY NOPOOUPKY C KOJUIOMJHBIM PAaCTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TMOJYYEHHOM BO BTOPOM OIBITE, HA HArpeTyl BOASHYIO OaHIo.
OObsicHUTE TMOSBJIEHUE CTYJEHUCTOTO Ocagka B TmpoOupke. Uem BbI3BAHO
HapylIeHUEe KUHETUYECKOro (aKkTopa yCTOMUUBOCTH KOJUIOUIHOTO pacTBopa?

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

1. Kakue cucremsl Ha3pIBalOTCA aucrepcHbIMH? [lo kakuMm mpusHakam
IPOBOJAT  KJIACCH(PUKALUIO JAWCHEpCHbIX cuctemM? [IpuBegute mnpumepbl
JUCIIEPCHBIX CHCTEM, HCIIOJNB3yEMbIX B Ballell Oynymiel npogeccuoHalbHON
cepe.

2. Uto Ha3biBaeTcs aucnepcHoi ¢aszoi, aucnepcHoi cpenoi? [losicnure Ha
IPUMEPAX IMYJIBCHUH, CYCIIEH3UH, IIEHBI, ITBUIH, TYMaHa.

3. Kakue cucteMmbl Ha3bIBAIOT MHMKPOreTEpOreHHbIMU? ONMIIATE METOMbI
ITOJTYYEHHUSI KOJUIOUIHBIX PacTBOPOB.

4. Kakue GakTopbl OnpeaensitoT yCTOWYUBOCTh AUCIEPCHBIX CUCTEM?

5. Kakoe cTtpoeHue wumeer ABOMHOW syeKTpuueckuil cioi? UYUrto Takoe
AIEKTPUYECKUI TOTEHIIAI?

6. Uto Takoe siBneHue koarymsuuu? Kakumu crnocobamMu MOKHO BbBI3BATh
KOaryJisiMAio0 KOJUIOMAHOTro pactBopa? ITpuBeauTe npuMepbl HCIIOJIB30BAHUS 3TOTO
SBJICHHUSI B TEXHUKE M XUMUYECKOM aHAJIU3E.

7. Kakue 3051 Ha3bIBatOT THOPHIbHBIMU, U Kakue auodoOoubiMu? [IpuBenure
npuMepbl. KakoBo cTpoeHuE 0CaakoB, OOpa3yIIIUXCS TMPU KOAryJSIUU
JMOPUIBHBIX U TMOPOOHBIX 30J1E1?

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

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

KoaryJsuus?

10. Yro Takoe sBiueHue ceaumeHTanuu? OT KakuxX (aKTOPOB 3aBHUCHT €€
CKOpPOCTH?

11.  Onummure  MOJEKYISIPHO-KMHETUYECKHE  ONTHYECKME  CBOMCTBA

KOJUJIOUJIHBIX PACTBOPOB.

Keiic-3ananne no teme Ne 6 «Xumus BSKYIIMX BelleCTB)



NpenTudukanns Ka4eCTBEHHOT0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpeabl ero pacTeopa
1) Onpenenenue peakuu pacTBoOpa NOPTJIAHALEMEHTA NIPU 3aTBOPEHUH
PeakTuBbBI: NOPTIAH/IIIEMEHT, JUCTUIUIMPOBAaHHAS BoJa, (heHondTaneus, 1 H.
pactBop Na,CO;
O6opynoBanme: NpoOUPKHU, CTEKJISIHHAS MAJIOYKa, MUMETKA, HeHTpudyra
B npoOupky HackIlbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 Ml
BOJBI. B TeueHne 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE TPOOUPKH, 3aTEM
naiite oTcTosAThes 15 MuH. nin otieHTpudyrupyire. Llentpudyrar (BepxHuii
CJIOH JKHUIKOCTH) OTOEpUTE IIPU MOMOIIH IMUTMETKU B 2 MPOOUPKH, B OJHY J0OaBbTE
2 xarum geHondranenHa B Apyryro S5 kamenb 1 H. Na,COs.
3anucv 0aHHBIX ONLIMA
1) CoctaBbTe MOJEKYISIPHOE U HOHHOE YPAaBHEHUS THIPOJIN3a OPTOCHIIMKATA
KaJIbIUs 110 1-i1 cTyneHu.
2) Ykaxure, Kakue MPOyKThl TUIPOIU3a ObI 0OHAPYKEHBI TIPU TIOMOIIIH
dbenondTanenHa u Npu B3auMOJICHCTBUM ¢ KapOOHATOM HATPUsl, OTMETHTE
MIPU3HAKH PEaKIUU.
3) CocraBbTe MOJIEKYJISIPHOE U HOHHOE ypaBHEHUSI 00pa30BaHUsI OCaJKa MPU
nobasiienuu K neHtpudyrary pactsopa Na,COs.
2) UnenTndukanmns KAa4eCTBEHHOT0 COCTABA MOPTIAHALIEMEHTA
Peaxmuevi:iopTIaHAIICMEHT, THCTHIUTMpoBaHHas Boaa, HCI (konir.), 1 v
pactBop NH4,CNS mmu KCNS, 1 1 pactBop Na,COs, 1 H pactBop NaOH.
Oobopyoosanue:npoOUPKH, CTEKJISTHHAS MAJOYKa, MUIETKA, IeHTpudyra
B npoOupky nepeHecute 1 mmarenb NOPTIaHILEMEHTA U J0OAaBbTE 1 MJI KOHII.
COJISTHOM KHCIIOTBI, OCTOPOKHO NEPEMEIIANTE CTEKISHHON MAIOYKOM.
OOparute BHUMaHUE Ha 00Opa30BaHUE HA CTEHKAX MPOOUPKHU MPO3PavyHOro redsl.
JloneliTe B MpoOMpPKY HEMHOTO JUCTUITMPOBAHHOW BOJBI U IPOBEIUTE
nentpudyrupoanue. LleHTpudyrat npu moMoIy MUMETKU EPEHECUTE B 2
poOUpPKHU 1 J00aBbTE: B OJJHY MPOOUPKY 5 Karesab poJgaHuIa aMMOHUS, B IPYTYIO
3-5 kanens NaOH s HeWTpanuzaiuu cpensl, a 3aTeM u30bITok Na,COs3 (10
MOSIBJICHUS OCAJIKA).
3anucv 0aHHbBIX ONBIMA
1) 3adukcupyiite cBoM HabIIOIeHNUS B TaOIUIIE:

Ne| CocraBisro- | Pearent | [IpusHak | YpaBHeHue
1€ [eMeH- peakiui B HOHHOM
THOTO KJIUH- U MOJIEKYJISIPHOM
Kepa BUJIE

1 HCI

2 NH4CNS

3 Na,COs3
Cocras
[IEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTHI IEMEHTHOTO KJIMHKEpa ObUTU OOHAPYKEHBI MPU TOMOIITU
JTAaHHBIX PEeAKLIMi1?



KonTposbHbie Bonpocskl mo Teme Ne 6 MuHepaJibHbIe BSKYIIHE

1. UYrto Ha3piBaeTCd HEOPraHUYECKUMHU (MUHEPAJIbHBIMU) BSDKYIIUMHU
BeniecTBamu? Ha3oBUTEe OCHOBHBIE Kau€CTBEHHBIE TPU3HAKU BSKYIIIUX BELLIECTB.
2. Kakue OCHOBHBIE BHJbl CBIPbSl HCIIOJIB3YIOT JUISI IPOU3BOJCTBA
MUHEPAJBHBIX BSKYILIUX BELECTB?
3. Kakne cramnm nmpoTekaroT B MPOLECCE NMPEBPALLEHUS BSKYIINX BEIIECTB
U3 TOPOIIKOOOPAa3HOTO B KaMHEBUIHOE TEJIO M KAaKUMHU TIPOIECCAaMH OHH
COMPOBOXKIAIOTCS?
4. B yeM oTiMuYM€ BSDKYLIMX BO3AYIIHOTO M THIPAaBIMYECKOrO TBEPICHHUA?
KakoBbl 0051acTH X NPUMEHEHHUS ?
5. Yo BOuUseT Ha INIACTUYHOCTh U3BECTKOBOI'O TeCTa?
6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOT'O KIIMHKEpa?
7. YTo mpecTaBiIsOT cO00M MyII0IaHOBBIE IIEMEHTHI?
8.Kakue BemiecTBa 001a1al0T BXKYILIMMU CBOMCTBAMMU: a) TUIPOKCHT

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

9.B 4eM 3akir0yaeTcs NpoLecC B3aUMHOTO NIEPEX0AA CTPOUTEIBHOIO U
IIPUPOTHOTO rurca?

10.Kaxyro KUCIOTY HENb3s1 XPaHUTH B IMOCY/ I U3 KBApPIIEBOTO CTEKIIA.
[Touemy?

Keiic-3aganue nmo reme Ne 7
«OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUM € YYACTHEM CJI0KHBIX
BELECTB»

OnpIT. Biausiume pH cpeabl Ha xapakrep BOCCTaHOBJICHUA
MEePMAHIaHATA KAJIUSA

PeakTuBbl M MaTrepuajibl: pacTBOp mnepmanranara kaiums 0.5 H, pacTBop
CEpHOM KHCJIOTBI 2 H, pacTBop ruapokcuaa kamuss 0.05 H, HUTPUT Kanud
KPUCTAJUTMYECKUM. , TUCTUINIUPOBAHHAS BOAA, MPOOUPKH, MUKPOLITIATENb.

Boinosinenue padorbl. B Tpu npoOupku BHecute 1o 3-4 Karid pacTBOpa
nepmanranara kanus (KMnQO,). B mepByto mpoOupky no6aBeTe 2-3 Kamiu 2H.
pacTBOpa CEPHOM KHUCIIOTBI, BO BTOPYIO - CTOJIBKO € BOJBI, B TPETHIO - TAKOE XK€
konuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecHUTe MO JABa
MuKpomnatens kpuctamimyeckoro Hutputa kKanug (KNO;) u nepememnaiite
pacTBOPHI O TMOJHOTO PACTBOPEHUS] KpUCTAIOB. Uepe3 3-4 MUHYTBI OTMETHTE
M3MEHEHHE OKPACKU B IPOOUPKaX.

3anuchb JAHHBIX ONBITA.

1.Hanumure  ypaBHEHMSI peakUuid  BOCCTAHOBJIEHUS  II€pMaHraHaTa
KaJIusl HUTPUTOM Kajivs B KUCJIIOM, HEUTPAIBbHOW WM IIEJIOYHOW Cpenax, yYuThIBasl,
4TO
roH MnO;! - umeer (HONETOBYIO OKpacky, HoH MnO? - 3enéuyio, non Mn?* -

oeciere”, MNO, - ocajok Oyporo 1BeTa.



2.MeTo10M 35IeKTpOHHOTO OanaHca mogdepuTe K03 UITHESHTHI.

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

4. Jlo xako¥ CTeTIeHH OKHUCIICHHUSI BOCCTAHABIIMBACTCSl TIEPMaHTaHAT Kajvsl B

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

Konrposabnubie Bompocbl mo Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIMHU C YUYACTHEM CJI0KHBIX BellleCTB

1.Yto Ha3bIBaeTcs cTeneHblo okucienus? Kak ee onpenensator?
2. Onpenenure CTENEHb OKUCIEHUS Xpoma B clienyromux coequHeHusx: K,CrQOy,
Cr,05, NaCroO,, Crz(SO4)3, CfCIz, Na3[Cr(OH)6]
3. JlaiiTe ompeneneHus MOHATUSIM «OKHCJIUTENIb, BOCCTAHOBUTEIIbY, MPUBEINUTE
IIPUMEPBI BAKHEUIIINX OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
4. YkaxuTe, B KAKUX U3 MPUBEJCHHBIX HUXKE MPOILIECCOB MPOUCXOIUT OKUCIICHHUE,
a B KaKHMX — BOCCTaHOBJICHUE?
MnO, — Mn*%,  SnO — Sn0O,; CI* — ClO;*; NH; —»NO
Al— AlO;'; S°— S?: MnO,— Mn’ ; Pb™ — Pb*.
5.Vkaxute, B KAKMX U3 MPUBEACHHBIX HIXKE MPOIIECCOB MPOUCXOIUT OKUCIICHHUE, a
B KaKHX — BOCCTAHOBJICHHE?
Mg — Mg ; PH3 — H3PO, ; AlO;' — Al; Fe**— Fe*,
P,0s — PH3; MnO;* — Mn; Fe*> — H,FeO,; Mn**— MnO,.
6.YKkaxuTe, B KAKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIICHUE,
a B KaKMX — BOCCTaHOBJICHUE?
NH; — NO; Fe — Fe,03; SnO, —»Sn0O; CrO;> — CrO.
Zn0;?* — Zn; PbO — PbO,; NO;* — NH3; CrO;*— Cr.
7. Kakwe w©3 ClIeAylOIIUX  peakud  OTHOCATCS K  OKHUCJIUTEIBbHO-
BOCCTAHOBUTECIILHBIM?
NH4C| = NH3 + HCI
Zn + 2HCI = ZnC|2 + H2
2Na + 2H20 = 2NaOH + H2
Ca0O + SO; = CaS0O,
NaOH + HNO; = NaNO3 + H,0O
[Touemy?
8. Kakue cBoiicTBa IMPOSBISIOT B OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BCI[ECTBA, WCXOJd W3 CTEMECHH OKHCIICHUS DJEMEHTa, YKa3aHHOTO B CKOOKe?
JaiTeEMOTUBUPOBAHHBIMOTBET.
H,SO4, H,S, SO, (S)
Mn, KMnO,4, MnO, (Mn)
9.Kakue cBOMCTBa TPOSIBISIOT B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUIX
BEILIECTBA, UCXO/Isl U3 CTENICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.

chr207, Cr, Cngg (Cr)



HNO,, NH3, NO (N)
10. I/ICHOHLSYSI MCTOJ JJICKTPOHHOTO 6aﬂcha, HO,Z[6CpI/ITC CTEXUOMCTPHUICCKHC
KOB(b(I)I/IHHCHTI)I, OIIpCACINTC OKHCIHUTCIb W  BOCCTAHOBHUTCIIb, IIPOLCCCHI
OKHUCJICHUA U BOCCTAHOBJICHU, TUII CJICOYIOIINX OBP:
S + KOH — KZS + K2803 + Hgo
KMnO, — K;MnO, + MnO, + O,
HC|O4 + H2803 — HCIl + HZSO4
NHg + 02 — NO + Hzo

Keiic-3agannenoreme Ne 7
«OKHNCANTETILHO-BOCCTAHOBUTEIbHbIE PEAKINH € Y4ACTHEM MPOCThIX
BellleCTB - METAJJIOB)
OmnbIT 1. OTHONIEHHE METAJIJIOB Pa3HOl AaAKTUBHOCTH K KHCJIOTaM-
OKHCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM H PACTBOPaM IIeJI04eil.
A) XuMHYeCKHE PeaKIu MeTAJJIOB ¢ KOHIEHTPUPOBAHHOI cepHOii
KHUCJI0TOM

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

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

a) neakmuguwviMu memaniamu 00 SOy;

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

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

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

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

IIMHKa ©W MarHug. B kaxayro 1poOupky J00aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoB8arHyio, 9To0bl OHA TOKphLIA METaUIbl (paboTaiiTe B BBITSDKHOM
mKady npu BKIFOUEHHON BEHTUIISIUU! ).
3ajganue. 3anuch JaHHBIX OIBITA.
Onumurre HAOIIOACHUS.
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKITUH.
+6
CUC + HpS04(x) —
Zn° + HZSO4(K) —
Mg® + HpSO4(k) —
PaccraBbre KOA(DPUIIMEHTHI METOAOM OJJICKTPOHHOTO Oalanca. YKaxuTe
BOCCTAaHOBUTEb, OKHCIIUTENh, & TAK)KE MPOIIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS.



b)Xumnuyeckue peakuuy MeTAVIOB ¢ pa30aBJIeHHON CEPHOIl KMCJI0TOH

[TomecTuTe B TpU MPOOUPKH MO KYCOUKY METAIIOB — MEJIU, IIMHKA U MarHus.
B kaxnayro mpoOHpKy N00aBbTE cepHylo Kuciomy pazoasienHylo, 4TOObI OHa
MOKphLJIa MeTasuibl. B Mosiekyiie pa30aBieHHON CEpHOM KUCIOThI POJIb OKUCIUTENS
BBITIOJTHSIET KOH BOJIOPOJIa H*.

3amanue . 3anuCh JAHHBIX ONbBITA.

Onummre HaOII0/ICHHUS. CocraBbTe YPaBHEHHUS npomeKaouux
COOTBETCTBYIOIIUX peakiuii. PaccTtaBbTe KOAhOUIIMEHTH METOIOM 3JIEKTPOHHOTO
OanaHca. YKaXUTe€ BOCCTAHOBUTEIb, OKUCIUTEINb, a TAKKE MIPOLIECCH OKUCICHUS U

BOCCTAaHOBJICHU.
Cu® + HySO4(pa3zd) —
7Zn° + HySOy4(paz6) —
Mg° + H2SO4(pazb) —

B)XuMuyeckue peaknum MeTAJIOB CO MIEJI0YAMHU

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

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

3aganue .3anuch JaHHBIX ONBITA.

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

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

1. B kakom CJIydac BO3MO’KHO BBITCCHCHHUC MCTAJlJIa U3 paCcTBOpaA €10 COJIN:
a) CUCIZ + Al— 6) NlSO4 + Fe—

B) KNO;+ Fe— r) Zn(NO3), + Al—

2. Kakue u3 nepeunciaeHubix MetamioB: Ni, Pb, Mg, Zn B3aumoneiicTytor ¢
pactBopoM 1ienoun? Ilouemy? Hamumure COOTBETCTBYIOUIME YpPaBHEHUSA
pEaKIUi.

3. 3aKOHUYHTE CIIEYIOIINE YPABHEHUS TPAKTUYECKA BO3MOKHBIX PEAKIUN:



a) Pb + HZSO4 (pas6.) ™
6) Pb + HZSO4(KOHH.)_)

B) Pb+ HNO;(y456) —
4. Ornomenue amoMunus k Boze, kucinoram: HCI, HSOy (pass), HNO3pase) 1
mesrogam. CocTaBbTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIHA.
5. 3aKOHYHTE CIEAYIONINE YPAaBHEHUS PEAKITHIA:

a) Ca+ H,0—
0) Ca + H,SO4(xoHI1.)—
B) Ca + HNOj(koH11.)—
6. 3aKOHYMTE CIEAYIOIINE YPABHEHUS PEAKIIUA:
a) Al + Fe,03—
0) Al + HNO3pass) —

B) Al + NaOH—
7. B xakoM ciy4ae BO3MOYKHO BBITECHEHHE METaJlIa U3 pacTBOPA €ro COJIH:

a) CaCl,+ Al— 0) Fex(SOy4)3+ Zn—
B) AQNO; + Cu— r) NiSO,4 + Sn—?
8. 3aKOHUYUTE CIEAYIOIINE YPAaBHEHUS PEAKIIHil:
a) Zn + NiSO, —
6) Zn + H,SO, (koHI1.) —
B) Zn + HNOj; (pa36.) —
9. 3akoHUHUTE CIEAYIOIINE YPABHEHUS PEAKIINI:
a) Sn + NaOH—
0) Sn + HNOs o) —
B) SN + HNOya56) —

10.Kakue meTamipl B3auMOJEHCTBYIOT C KUCIOTaMU: a) HEOKUCTUTEIIMU; O)
okucauTeasIMu. IIpuBeauTe npumMepsl.

Keiic-3aganue mo teme Ne 7 «I'aapbBaHNYeCKHE DJIEMEHTHD)
Onpir 1. TanabBaHuyeckuid 3jemMeHT THna Jlanmuas-SAxodu ¢
KOHLICEHTPALMOHHOM MoJIsipU3anuen
IIpudops1 u peakrusbl: pactBopbl: CuSOy, 1 H , ZnSO,4, 1 1, KC1 (Hacskm.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKH (DHITBTPOBATLHOM OyMard.



Boinmosinenue padorbl. (O3HAKOMBTECH CO CXEMOW TaJlbBAHUYECKOIO
AIIEMEHTA.
B 1Ba cTakaHa HAJEHTE PACTBOPBI OAMHAKOBOI KOHI[CHTPALUH 1 MOIB/IM";
B MIEPBBIN — cylb(aTa IUHKA, BO BTOPOII - CylbdaTa MeaHu.

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

"

Puc. 1 — Cxema raibBaHU4ECKOrO DJIEMEHTA
C KOHIIEHTPAIMOHHOH ToIsIpu3aueit

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

3aganue. 3anUCh JAHHBIX ONbITA.

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

2) PaccuuraiiTe TEOPETHYECKH HAMpPSHKEHHE TajbBaHMYECKOTO JJICMEHTA,
TIOJIB3YSACh 3HAYEHUSAMU CTAHJAPTHBIX 3JIEKTPOIHBIX MOTEHIHUANIOB Ereop =.. B,

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

4) O0BsiICHUTE TPUYMHY BOZHUKHOBEHUS IBOMHOTO AJIEKTPUUECKOTO CJIOS HA
IpaHuULIe METAILT-PACTBOP €0 COJM HA [IMHKOBOM M MEJHOM 3JICKTPOAaX.

5) CocraBbTe ypaBHEHHSI pEaKlMid, NPOTEKAIOIIMX Ha 3JIEKTPOJax
TraJIbBAHUYECKOTO JJIEMEHTA, U CYMMApHOE YPABHEHHUE XUMHUYECKOW PEaKIuH, B
pe3ynbTaTe KOTOPOM BO3HUKACT JNEKTPUUECKUN TOK B JJAHHOM DJIEMEHTE. Y KaXKUTE
THUII PEAKIUU.

6) Ilosichute, mouemy Ha mnpaktuke OJ[C TrambBaHUYECKOrO 3JEMEHTa
MEHBbIIIE, YeM TEOPETUUYECKH pacCUMTaHHAsl BEJIMUUHA?



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

8) VkaxuTe, MpuU KaKuX YCIOBHUSIX paboTa JaHHOTO TaJlbBaHUYECKOTO
AJIEMEHTA MOXKET MPEKPATUTHCS ?

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

OnbiT 2. H3yuyeHue padoThl KOHIEHTPAIMOHHOTO TaJIbBAHNYECKOTO

3JIeMEHTA

Boinosinenue padotrbl. B n1Ba crakaHuMKa HajeiTe pacTBOPHI cylbdara
IIMHKA Pa3HON KOHICHTPAIMK: TIEPBBI ¢ KOHIEHTparmei | MoJb/IM°, BTOPOH -
0,001 MOJIL/,Z[M3Z

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

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

3aganue. 3anuch JAHHBIX ONBITA.

OTKIIOHSIETCS JIU CTpEJIKa TaibBaHOMETpa?

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

CocraBbTe cXe€My KOHIIEHTPAMOHHOTO T'aJIbBAHUYECKOTO 3JIEMEHTA!

(-)Amon (+)Karox

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

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

Paccunraiite 9/[C KOHIEHTPALIMOHHOTO TAJIbBAHUYECKOTO DJIIEMEHTA.

KonTpoJbHbie Bonpocsl o Teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B nBa cocyna ¢ ronyOosIM pacCTBOPOM MEIHOTO KyIopoca MOMECTHUIIU B
MEePBBIN IMHKOBYIO TIJIACTHHKY, a BO BTOPOU cepedpsiHyto. B kakomcocye nBer
pacTBopa nocreneHHo nponaaer? Ilouemy?
2.YBeNUUYUTCS, YMEHBIIIUTCS UK OCTaHETCsl 0€3 U3MEHEHUsI Macca [IMHKOBOM
IUTACTUHKY MPU B3auMoieicTBUU ee ¢ pacTBopamu: a) CuSOy; 6) MgSO,; B)
Pb(NO3),? ITouemy?
3. VBenu4uTCSs, yMEHBIIUTCS WA OCTaHETCs 0€3 M3MEHEHUS Macca KaJMHEBOM
IJIACTUHKH MPHU B3auMoeicTBum ee ¢ pactBopamu: a) AGQNO3z; 6) ZnSOy; B)
NiSO,4? ITouemy?



4. Tlpu Kaxoit KoHneHTpamuy noHos Cu®* (MosIb/aM’) 3HAYCHHE TOTEHIHATA
MEJTHOTO JIEKTPOJIa CTAHOBUTCS PABHBIM CTaHIAPTHOMY MOTEHIIHATY
BOJIOPOJHOTO 3JeKTpoaa?
5. [Ipu KakoW KOHIIEHTpAIUU Zn* (B MOJIL/I[M3) [IOTEHIIUAJ IIUHKOBOT'O
anekTpona Oyaer Ha 0,015 B MeHbIe ero cTaHAapTHOTO AJIEKTPOTHOTO
noreHmuana’?

6.CTaHgapTHBIM JJIEKTPOJHBIA TMOTECHIHMAN HHUKEJS OOJIbIlIe, YeM
koOanpTa. M3MEHUTCS M 3TO COOTHOLICHUE, €CIU HU3MEPUTh NOTEHIUAI
HUKEJId B pacTBOpe ero HOHOB ¢ KoHmeHTpanued 0,001 wmonp/m, a
NOTEHIIMAJbl KoOalbTa — B pacTBOpe ¢ KoHueHTpauuen 0,1 Mmoas/i.

7.Kakue nporecchl MpOUCXOAAT Y 3JIEKTPOJIOB FAIbBAHUYECKOTO JIEMEHTA,
COCTOSIIETO W3 MEIHOM ¥ HUKENEeBOW IUIACTMHOK, TOTPY>KEHHBIX B
onHomousipabie pacTBopsl CuSO, u NiSO,4? Paccuunraiite DJIC anemMeHTa.

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

9. MapraHI1ieBbIi 2IEKTPOJ B paCTBOPE €0 COJIM UMeeT moTeHnuan —1,23
B. Bpluncinre KOHUEHTPALUK HOHOB Mn2+(B MOJIB/,IIME).

10.B cxeme TajdbBaHMYECKOTO DJJIEMEHTa JJIEKTPOJAMHU SBISIOTCS
MarHueBass W IIMHKOBAas TUIACTUHKH, OMYIIEHHBIE B PACTBOPbBI MX HOHOB C
AKTUBHOW KOHIICHTpAaILMEeH IMOJ'IL/I[MS. Kakoi MeTann sBiIsSeTCS aHOIOM,
KaKoM KaTogom? Hanumure ypaBHEHUS OKMUCJIUTEJIbHO-
BOCCTAHOBUTEJIBHOMPEAKIINKM, TMPOTEKAOIIEH B 3TOM  TajJbBaHUYECKOM
ajieMeHTe, U Berunciute ero JJ1C.

Keiic-3aganne Ne 8 « Koppo3usi u 3amura MeTa/uI0B M CILIABOB)

Oneir 1. Koppo3uss 1npH  KOHTaAKTe  JIBYX  Pa3HOPOAHBIX
MerTa/ui0B.McciieroBanne MexXaHU3Ma  JICEKTPOXMMHYECKOH KOPPO3HH
MeTaJlJI0B.

PeakTuBbI 1 MaTepHaJIbI: HIMHKOBAsI U ME/IHASI TUIACTUHBI C 3KHMOM; 2 H PaCTBOP
H,SO,, nucTrnmpoBanHas Boja.

3anoJHUTEXUMUYECKUI CTaKaH Ha 2/3 pacTBOPOM CEPHOU KUCIIOTHI.
Onyctute B pacTBOP LIMHKOBYIO M MEAHYIO MIACTUHBI, CIIE/Is, YTOOBI MJIACTUHBI HE
KOHTaKTHUPOBAJIH JAPYT ¢ APyroM. 3aMKCUPOBAThH BbIJEICHHE BOJIOPOA HA OJJHOM
U3 IUIACTUH.

CoenuHUTE C MOMOIIBIO 3KUMa [TUHKOBYIO M MEJHYIO TUIACTHHBI, CIEJIs1, YTOOBI
IJIACTUHBI KOHTAKTUPOBAIM APYT ¢ ApyroM. Uro uzmenuiocs? [louemy?
3aganue. 3anMch JAHHBIX ONIBITA.



1) Cnenaiite BBIBOJBI, IO KAKOMY MEXaHU3MYIPOTEKAeT KOPPO3Hs METalljIa B
Pa3HBIX CIy4asiX: IIPY 3aMKHYTOW U PA30MKHYTOM LIETIHM raJbBaHUYECKOIO
DJIEMEHTA.
2) CocTaBbTe cXe€My KOPpO3UU LIMHKA B IPUCYTCTBUM Meau B Kucinote. Hanumure
AJIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KATOJHOI'O MPOLIECCOB. Y KAXKUTE MEPBUYHBIE
Y BTOPUYHBIE NPOAYKTHI AIEKTPOXUMUYECKON KOPPO3HH.
OmnbiT 2. Koppo3usi OUMHKOBAHHOIO H JIY’KEHOI'0 KeJie3a B KUCJIOH cpee

Boinosinenune: B nBe mnpobupku Hamedte Ha 1/2 ux oObema
JUCTWJUIMPOBAHHON BOJbI, U A00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEpHOM
kuciotel u rekcanuanodeppara (I11) xamus K3[Fe(CN)g], xoTopsIii sBisieTCst
YyBCTBHTEIBHEIM DEAKTHBOM Ha HOHBI  Fe* | ¢ KOTOpBIM JaeT CHHee
OKpamuBaHue. PacTBOpsl XOpollo MepeMenante najoukoi. B onny npoOupky
MIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO KeJie3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(IpeaBapUTENIbHO HAPYIIMB MOKPBITHS HAXJAYHOM OyMaroi B IByX Clly4asx).
3aganue. 3anmuch JaHHBIX onbITa. B Kakoil mpoOupke ciycTs BpeMs MOSBHIIOCH
cuHee okpammnBaHHe? COCTaBbTECXEMY KOPPO3HMM OLMHKOBAHHOIO JKejle3a C
HapYILIEHHBIM TMOKPBITUEMB KHUCIOW cpene.CoCcTaBpTeCXeMy KOPPO3HHITYKEHOIO
JKene3a C HApPYyLICHHBIM IOKPBITHEMB KHCJIOW cpeje.YKaXuTe IEepBUYHBIE U
BTOPHYHBIE MPOAYKTHI 3JEKTPOXMMUYECKON KOPPO3UH, a TAKXKE, KaKUE HMOHBI B
KHCJION CpeJie BBIOJIHAIOT poJib JIenoispusaTopa’?

KontpoabHbie onpocsl 10 Teme Ne 8 Koppo3usi MeTa/llIOB M 3alIIUTA OT Hee

1. Menp He BBITECHSIET BOJAOPOA U3 pa3daBieHHbIX kucioT. [louemy? Onnaxo,
€CJIM K MEJHOM IJIACTUHKE, ONYUIEHHOU B KUCJIOTY, MPUKOCHYTHCS LIUHKOBOM,
TO Ha MeJIuW HauuHaeTcs OypHOeBbIENeHUe BoAopoaa. Jlalite »3Tomy
oOBbsACHEHUE

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

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

4. Ecnu naacTUHKY M3 YUCTOTO LIMHKA OMYCTUTH B pa30aBICHHYIO KHCIOTY, TO
HAUYMHAIOLIEECS BBIICIIEHNE BOJOPOJA BCKOpE MOUTH Npekpamaercs. OaHako
[IpY INPUKOCHOBEHUMM K [MHKY MEIHOM IIPOBOJIOYKOW Ha IOCIEAHEN
HauMHaeTCcsl OypHOE BhIAeIeHUE Bogopoa. Jlaiite s ToMy 0ObsICHEHHE.

5. B yem CcymHOCTh NIPOTEKTOPHOM 3aIUTHI METANIOB OT Koppo3uu? [lpuBenute
IIPUMEP NPOTEKTOPHOM 3aIUMTBHI JKejle3a B DIIEKTPOJUTE, COIAEpIKALIEM
PaCTBOPEHHBIN KUCIOPOA.

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



7. B pacTBOp XJI0OpOBOAOPOAHON (COJISIHOM) KHCIIOTHI MOMECTHUIN LUHKOBYIO
IIJJACTUHKY, U HMHKOBYIO IUIACTHHKY, YaCTUYHO IIOKPBITYI0 MeIbl0. B Kakom
clIydae IIpoUecC KOpPpPO3MM LHMHKA IPOUCXOIUT Otser
MOTHUBHUPYUTE.

WHTEHCUBHEE?

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

9.Kakoe mokpbeITHE MeTa/la Ha3bIBACTCA AHOAHBIM M, KaKO€ — KaTOJHBIM?
Ha3oBuTEe HECKOIBKO METAIOB, KOTOPbIE MOTYT CIYXUTh MJIsi aHOJAHOTO U
KaTOJHOTO MOKPBITHUS JKeJe3a.

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

3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapumanToB MO KaXKI0ii Teme)

Tema 1: OcHOBHBIE HOHATHSA M 3aKOHLI XUMHH

3anosHUTE TaOIHILy, BCE pacuyeThl MPUBEAUTE HIXKE TaOTHIIBI.

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

HNOs - 3

BemectBo M, m,

Tema 1: Knaccupukauusa HeopraHM4eCKUX COeAUHEHUM
Bapuanr

Hanviimre ypaBHeHHs peakivii B COOTBETCTBUHMC LIETIOUKOM MPEBPAILICHHI, JaiiTe
Ha3BAHMSIIPOYKTAMPEAKLIAM:
Al—Al, (SO4)3—Al (OH)3+ NaOH —? —AICI3—Al (OH)3

Tema 2: JDHeprernka XuMH4YECKHX IIPOLIECCOB
Bapuanr

1.Mcrionb3ysi CripaBOYHbIE JAHHbIE TAGNHIBI, ONPEIeTHTe H300apHslii TeruioBoil s¢pdext AH g
XUMHUYECKON peaklMy Balllero BapuaHTa

C, H4(r)+3 Oz(l—) <—>2C02(1-)+2H20(>K)

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

BemectBo | Cocrosiaue INT O i
MORL

C,Hy r 52,280

CO, r -393,510

H,0O xK -285,950




Tema 2: CxopocTh XMMHUYECKOH peakunu. XUuMHYECKOe PABHOBECHE
Bapuanr
A)1. Kakr3MeHHTCSCKOPOCTHITPSIMONPEAKI AN

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

eCITUYBEITMUHTHIARIICHUE B CUCTeME B3 paza?

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

3.ChopMyIHpyHTE3aKOH ICHCTBYIOLIXMACC.
4. Onpemerre, B KaKyF0  CIOPOHY  CMECTHICS — XMMHYECKOS — PaBHOBCCHE — TIPU

YBEJTMYCHUNKOHIICHTPAIMHTICPBOr OMCXOTHON OBEITIECTBA, M YMEHBIIICHHS JIABTICHHS! B CUCTEME.
5. Chopmymapyiite npusimn Jle-[ laresse.

Tema Ne 3: Crpoenue aroma. Ilepuomnyeckasi cucreMa XMMHYECKHX
3s1eMeHTOB /.. MeHneleeBa

Bapuanr

1. Hcxons u3 TMONOXKEHHS DJISMEHTOB B HepHOﬂquCKOﬁ CHUCTEMC, ,Z[aﬁTe ITOJIHYIO

XapaKTCPUCTUKY aTOMa: a) HUKCJIA.

2. CocraBbTe (I)OpMy'J'ILI OKCHAOB N T'MAPOKCHUIAOB 3JICMCHTOB TPCTHLEIO IICPHOJd, OTBCHAIOIIUX

NX BBICHICH CTEIeHH OKucieHus. Kak wu3MeHseTcss KHCIOTHO-OCHOBHOM XapaKTCp OTHUX

COEIUHEHUI?

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

noarpynnsl? CocTaBbTe POPMYIIbI BOAOPOIHBIX COEAMHEHUN AIEMEHTOB 3TON IPYTIIIHI.

Tema Ne 3: Xumnueckasi cBsi3b. CTpoeHHEe NPOCTEHIINX MOJIEKYJI
Bapuant

st coequnennii HBr, Fe,O3, H,O

a) YKaXUTE TUIl XUMUUECKOM CBSA3M B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUs MOJIEKYJI C KOBAaJEHTHON
cBsA3b10. OnpeaenuTe BaJIEeHTHOCTD U CTENEHb OKHUCIICHHUS.

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

T') U300pa3uTe reoMeTpUUECcKyro GopMy MOJIEKYJIbI BOJbI, YKaKUTE
BAJICHTHBIN YTOJL.

Tema 4 PactBopbl. PacueTHblIil MPAKTHKYM — CIIOCOObI BbIPAKEHHS COCTAB
pacTBopoB. MoHHoe npou3BeneHne Boabl. Bogopoanbiii moka3arenn pH.
PacrTBopsI 2s1ekTposuToB. KoMiuiekoo0pa3oBaHue B BOAHBIX PacTBOPAaXx.

Bapuanr



1.BbluncnuTe: a) MaccoBylO JOJIIO BemecTBa B MpoleHTax (w%); 0) MOJsSpHYIO
KoHIeHTpanuto BemecTBa (Cg); B) MOJSPHYIO KOHILIEHTpauuio 3KBUBAIEHTOB (C.); pacTBopa
dochopHOI KUCITOTHI, MONYYEHHOTO MPHU pacTBOpeHUuu 18r KuciaoTel B 282 cM® BobI, eciau
miotHocTh ero 1,031 r/m®. Uemy paBen tutp (T)aToro pacrsopa?

2. KakoBa Oyzaer koHIeHTpaiusi HoHOB Bojopona B 0,1 M pacTBope a30THUCTON KHCIOTHI
HNO,, koHCTaHTa THUCCOIMaIid KOTOpOH paBHa 5 - 10,

3.Hanumure ypaBHeHHMs aucconyanuu —ciexyrommx anekrpoiautoB: a)Ca(HCO3),;0)
Ba(OH),; B) CaCly;

4. HanuiuTe MOJHOE U KPaTKO€ MOHHO-MOJIEKYJIIPHOE YpaBHEHUE PEaKlU, MPOTeKaroei
0 CXEeMe:

Pb(N03)2 + KI — Pbl, + KNOs.

B uem cytp peakuun?

5. Msinarsorokomruiexcrorocoemserms| CO(NH3)5sSO4]N Ozomp

SIICITHTE;
a) BHYTPEHHIOIO u BHEIIHFOFO cheper;
0)3apsBHY TPEHHEHN BHEIIIHEHChEp;

B)KOMITIEKCOOOPa30BaTe/b;  T)3apsi/i KOMILIEK BATCILST;
JU) JMTAHITBL,

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

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

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

Bapuanr

1. Hamumwure ypaBHEHHs TUAPOJIM3a B MOJEKYJISIPHOW U HMOHHOW (hopMax Cleayromux
coneit: NaHSO3; u MgCl,. Yxaxute pH cpensl 3TUX pacTBOPOB.

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

3.IlpuBeaute ypaBHEHUs peakIMi MPU XMMHYECKOM CHOCO0e yMST4eHusl BIbIpeareHTaMHu:
U3BECTHI0, KAJILIIMHUPOBAHHON COZIOHM, KapOOHATOM HaTpus , opTodochaTom HaTpHUs.

4. BpluucnuTte TemmepaTypy 3amep3aHus pactBopa t,(p) aHTH(pHU3a, MOIYYEHHOIO MpHU
pactBopenuu 2 Kr strineHrnkoist CoHi(OH), B 2 kr BofbI.

Tema Ne 6 lucnipcHble cuctembl. KoJsiouaHoe COCTOSIHUE BelleCTB
Bapuant
1.CocraBbTe (hopMyily MHUIIEIUIBI 30715, H300pa3uTe CXEMY CTPOCHHS] MULIEIUIBI, ONPEIETUTE
3apsan KO.II.IIOHI[HOfI YaCTHUIIHI. KaKYIO COJIb HaaO B34Tb (I/IS ABYX HpennaraeMHx) B HAMMCHBIIEM
KOJIMYCCTBEC JIA KOAryJadnuu 30JI1 U HO‘ICMy?

3oib Crabunusarop Conu-koarynsropsl

AgCl KCl NaCl,CaCl,

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



3. IlpuBeauTe K1accUpUKAIMIO HEOPTAHUIECKUX BSKYITHX BEIIECTB.

KounrpouasHas padora Ne 3Temsi (7,8)
(15 BapuanToB 1m0 KaK0ii Teme)

«OKHCITUTEIBLHO-BOCCTAHOBUTEIbHbIC PeAKIIUH. DJIEKTPOXUMHYECKHUE
poueccuLD
Bapuanr

3aganme 1. C nomoupio MeToja 3JEKTPOHHOro OajlaHca paccTaBbTe KOI((GUIMEHTHl B
YPaBHEHMH peaKUUM M YKaKUTE OKHUCIUTEIb W IpOLecc, B KOTOPOM OH YyYacTBYeT,
BOCCTAHOBUTEJIb U MPOLIECC B KOTOPOM OH y4acTBYET:
Cu + H,SO4 — CuSO,4 + SO, + H,0.
3aganue 2. Boruncnnure 37eKTPOAHBIA MOTEHIMAN, BOSHUKAIOIIMN MPH MOTPY>KEHUH IIUHKA B
pacTBOp €ro CoJin ¢ KOHIEHTpaIMel KaTHOHOB Zn** 0,001 moub/aM3.
3aganue 3. CocTaBbTe CXEMbI I'AJIbBBAHUYECKUX JIEMEHTOB, B KOTOPBIX IPOTEKAIOT CIEIYIOIINE
peaxIuu:
a) 2Al+6H"—3H,+2A1* 6) Mn+2AgNO;—Mn(NOs),+2Ag.
3ananme 4.Hanummre ypaBHEHHUS XMMHMUYECKHX IPOLECCOB, MPOUCXOASIINX MPU IJEKTPOIIHU3E
BOJIHOT'O pacTBOpa (ocdaTta HaTPUsi C UHEPTHBIM aHOZOM.
3ananme S. CocTaBbTe cXeMy rajibBAaHMUECKOTO 3JI€MEHTA, COCTOSIILIEr0 U3 MEIHOTO U CBUHIIO-
BOTO 3JIEKTPOJOB, IOIPYKEHHBIX B PacTBOpPbl CBOMX coieil. IlpuBenurte 3neKTpOHHBIE
YpaBHEHHSI AJIEKTPOTHBIX MTPOIECCOB, MPOUCXOAAIINX HA aHOJIE U KaTOJE.
3aganmne 6.KenesHoe m3nenue MOKpHITO KagmueM. Kakoe 5TO MOKPHITHE — aHOIHOE WU
katogHoe? Kakoit Mmetamn OyaeT KOppoaupoBaTh IPH MOBPEKICHUN 3AITUTHOTO CJIOS KaaMus?
CocTtaBbTe AIIEKTPOHHBIE YPABHEHUSI aHOTHOTO U KaTOJIHOTO MPOIIECCOB KOPPO3UH YKa3aHHOTO
u3zenus a) B HEUTpaibHOH; ©) KuCIoi; B) crabouienoyHol cpenax . YKaKHUTE HPOIYKTHI
KOPPO3HH.

TecTbl
Tema Ne 1 OcHOBHBIC MOHATHSA M 3AKOHBLI XUMHUH

TecToBLIE 3a1aHUA

1. IIpocTsle BemecTBa
1) nonusTHIIeH

2) rpadur

3) 6emnsrii pocdop

4) ammuax

2. MonspHslii 00beM Ta3za usmepsercs
1) Mmonb

2) MOJIb/1

3) KMOJIB/M®

4) n/kmMoJTb

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



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

3) 3akoHa ABOrajJipo

4) 3aKOHAa KPaTHBIX OTHOIIICHUMA

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

2) MenneneeBbM

3) ABoraapo

4) JIoMmOHOCOBBIM

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

1) no3utpony
2) npoTOHY

3) DJIEKTpOHY
4) HeUTpoHy

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

2) SKBUBAJICHTHOM

3) MonspHOM

4) MoJIeKyISIpHOI

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

2) dpenon

3) cona

4) rpacdur

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

2)22,4n

3)11,2n

4)5,6n

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

1) 1/12 maccel atroma uzorona —C

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

4) 1/14 macchr atoma u3otoma C

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

2) MoJIeKyJa BOAbI

3) npoToH

4) MoJsieKyna aMMHaKa

Tema Ne 1 Kinaccbl HeopraHmyeckux coeuHeHM i
TecToBbBIE 3aaHUSA



1. Cunukat HaTpus pearupyer
1) ¢ yroJgbHOM KHUCTOTOM

2) C COJISTHOM KUCJIOTOU

3) ¢ Bogoit

4) co BceMH STUMU BEIIECTBAMHU

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

2) Li,O + H,CO; =

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

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

3. OxcunCl,0; obpasyercos ...
1) NaCIlO,
2) NaClO,
3) NaClO,
4) NaClO

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

2) kapOoHaTa KaJblHsI U XJIOPOBOJIOPOIHON KUCTIOTHI

3) kapOoHara Kanusi U HUTpaTa O6apus

4) kapOoHaTta 1e3us u xjaopuaa xenesa (I1)

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

2) Ca(OH), + CO, =

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

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

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

2) NH;NO,

3) NaNOs

4) Ca(NO,),

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

2) KUCIOTON

3) oCHOBaHHEM

4) am$pOoTepHBIM OKCHIOM

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

2) KUCTIOTOM

3) oCHOBaHHEM



4) KUCIIOTHBIM OKCHJIOM

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

2) OKCHUJ KaJIbLIUs

3) amMmmuak

4) menn

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

2) kapOoHAT KaIus

3) kapOOHAT r’MAPOKCOKAIBIIHS
4) xapOoHAT KaJbLUs

Tema 2: JDHeprernka XuMH4YeCKHX MPOLECCOB
TecToBble 3a1aHUSA

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

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

3. CranmapTHOMU TEII0TOM 00pa30BaHUs HA3BIBAIOT TEIUIOBOM AP eKT oOpa3zoBanus | Moib
JTAHHOTO BEIIECTBA U3 3JIEMEHTOB MPH JaBICHUH

a) P<0 6) P>0 B) P=101310°Ila r) P = 3,045-10°I1a

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

5. TepmoanHaMuyuecKkasi XapakTepUCTHKA, HE ABJISIOIIAsACT PYHKLUEH COCTOSHUS
a) BHYTPEHHss SHeprusi 0) SHTANbOMs  B) DHTPOIUS r) pabota

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

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

6) Q =AU + PAV 1) dsz?

8.TernoBoif 3pPeKT XUMUUIECKON BBIPAKAIOT B €IMHUIIAX
a) H/M 0) Kr/m°> B) kJI>x/MOJb r) xx/ M

9.CTaTUCTHYECKUI XapaKkTep BTOPOIro 3aKOHa TCPMOJUHAMUKHU BbIPAKACT YPABHCHUC



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

10.0Onpenenenne nNoHOTO 3anaca BHYTPEHHEH YHEPTUH BEIlIECTBA
a) BO3MOXXHO 3KCIEPUMEHTAIBHO 0) HEBO3MOXKHO KCIIEPUMEHTAIILHO
B) BO3MOXHO Pacy€THBIM CIIOCOOOM I') HEBO3MOXKHO pacu€THBIM Ccrocobom

11. ®opmynuposka 3akoHa ['ecca

a) TeIUIOBOM 3((EeKT peakiuy 3aBUCUT TOJIBKO OT HAYAJILHOTO ¥ KOHEYHOT'O COCTOSTHUS
CHUCTCMBI U HC 3aBUCHUT OT ITYTU pCaKILIUU

0) TeruioTa, NOIJIOIAeMas CUCTEMOM ITPU MOCTOSIHHOM 00beMe, paBHA U3MEHEHUIO BHYTPEHHEH
SHEPrUU CUCTEMBI

B ) TEIUIOTA, [OIJI0IIaeMasi CHCTEMOH MpH MOCTOSHHOM JIaBJICHUH, paBHA H3MEHEHHIO
SHTAJIBINM CHCTEMBI

') TErI0BOH 3((eKT peakluu He 3aBUCUT OT HAYAIBHOTO U KOHEYHOT'O COCTOSIHUSI CHCTEMBI, a
3aBUCHT OT IIyTH pEeakIuu

12. Peakmus B 3akpeiToit cucreme npu AG< 0 mportekaer
a) B IPSIMOM HalpaBJICHUU 0) B IpsAMOM M 0OpaTHOM HallpaBJIEHUU
B) B 0OpaTHOM HampaBJIeHUU I') HE IPOTEKAET peaKius

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

14. V3onupoBaHHas cuctema

a) 0OMEHHUBAETCS C OKPYKAIOIIEH cpe1oil FHepruei

0) oOMeHUBaETCs ¢ OKPYXKAIOIIEH cpeioit BEecTBOM

B) OOMEHHMBAETCs C OKpYXKarolleil cpeoi paboToii

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

15. Camonpou3BOJIBHBIME Ha3bIBAIOTCS MIPOLIECCHI

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

Tema Ne 2 XuMmudeckasi KHHETHKA. XUMHYeCKOe PABHOBECHE
TecToBbIe 3a1aHUA

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

2) ¢ yMEHBIIEHUH KOHIIEHTPALIUK a30Ta

3) ¢ yBEIMUYEHUH KOHIIEHTPAllUd aMMHUaKa

4) c yMEHBIIEHUH KOHIIEHTPAllMd aMMHUaKa



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

1) HOBBICUTB TEMIIEPATYPY, OBBICHTH JJABJICHHE

2) NOBBICUTH JIaBJIEHNE, IOHU3UTD TEMIIEPATYPY

3) NOBBICUTH JABJIEHUE U TEMIIEPATYPY

4) IOHU3HTDH JABJIEHUE U TEMIIEPATYPY

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

2) cMecTUTCS BIIPaBo

3) cMecTHUTCS BJIEBO

4) HE BIIUSET Ha CMEIIIEHNE PAaBHOBECHS

4. KuHeTr4eckoe ypaBHEHHE I IPSIMOTO MIPOLECCa Peakuu Ay By ) =
2AB(F.)

1) V=k C¥(A)

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

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

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

5. IIpaBunpHOE BBIpa)KEHUE CKOPOCTH XUMUYECKOW PEAKIINH
2Cr(TB) + 3C|2£r.): 2ch|3(r.)

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

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

2) TemnepaTyphbl

3) npupoabl pearupyronux BEIIECTB

4) naBieHUsI

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

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

2) cMecTUTCA BIPaBo

3) HE cMeCTHUTCA

4) noBBICUTCS



9. YBennueHue KOHIIEHTPAIINHN UCXOTHBIX BEIIECTB CMENIACT XUMUYIECKOE
paBHOBECHE

1) BiI€BO

2) BIIpaBo

3) He cmenIaeT

4) He BIUSACT

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

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

1) MOBBICUTE TEMIIEPATYPY, HOBLICUTH JIaBICHHE

2) NOBBICUTH JaBJICHHUE, IOHU3UTH TEMIIEPATYPY

3) NOBBICUTB JIABJIICHHE M TEMIIEPATYPY

4) IOHM3UTH JNaBJICHUE U TEMIIEPATypy

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

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

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

3) Hy+l, = 2HI-Q

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

13. YcnoBueM XUMHYECKOTO PABHOBECHS SIBJISIETCS PABEHCTBO

1) KOHIIEeHTpaMii NCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUIA

2) ckopocCTe nmpsMor U 00paTHOM peaKIIuii

3) SHeprui UCXOJHBIX BEIIECTB U MPOJAYKTOB PEAKIIHIA

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

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

2) cMelaeT BIpaBo

3) He cMmeniaeT

4) HeT NpaBUILHOTO OTBETA

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

1) BieBo

2) HE CMECTHUTCS

3) BOpaBo



4) HeT NpaBUILHOTO OTBETA

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

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

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

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

4. DnexTpoHHYyI0 KoHburypamuo 1s°25°2p®3s?3p® umeet aTom
1) dochopa

2) xJjopa

3) 6poma

4) ¢dropa

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

2) yCUIUBAIOTCA

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTH

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

2) U3MEHSI0TCA MEPUOIUYECKH

3) yMeHbIIaTCA

4) He U3MEHSIOTCS

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

dbopmyIa BBICIIIETO OKCHIA
1) B,0Os



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

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

2) 4uCI0 HEUTPOHOB

3) 4YHCIIO 3JIEKTPOHOB

4) 4ucno NpoTOHOB

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

2) 5

3) 4

4) 2

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

1) 40, 91, 40

2) 40, 51, 40

3) 20, 51, 40

4) 40, 40, 40

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

1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cnuHOBOE

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

2) 2

3) 10

4) 14

13. [lepeMeHHYIO CTENEHb OKUCIECHUS MPOSBIISIET JJIIEMEHT C AIEKTPOHHON
dbopmynon

1) ...3s%3p"

2)...4d"5¢°

3)...35%3p°

4)..3d"4s°

14. DneMeHT ¢ 3JIeKTPOHHOM (popMyIoH ..3 s?3p®3d'°4s%4p® maxomutes
1) 5 rpynmne, riiaBHO# noArpynmne



2) 5 rpymre, moOOYHOM MOATPYIINE
3) 7 rpynme, moO0OYHON MOATPYIIIIE
4) 7 rpyririe, riIaBHOM MOATPYIIIIe

15. Hanmenblen sHeprueit noHu3auu oodiagaet
1) xanprui

2) MBIIIBIK

3) xpom

4) opom

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

2) MnO — MnO; — Mn,0y

3) N205 i P205 - ASzo5

4) CI’207 — P205 — A1203

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

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

KBaHTOBOE YHMCIIO
1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE
4) cnuHOBOE

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

2) +12

3) +21

4) +10

20. CBoiicTBa aTOMOB XHMHUYECKHX AJIEMEHTOB HAXOJATCS B IEPUOANUYECKOM
3aBUCHUMOCTH OT

1) maccel aToMa

2) Macchl siapa

3) uucna mMpoTOHOB

4) 3apsina sapa

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



3) aroma Na
4) nona Na*

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

2) Kanus

3) a3ota

4) xpoma

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

3)...35°3p°3d%4s”
4)...35%3p%3d%s"

24. F33006p33H0€ COCAUHCHUC C BOOJOPOIOM 06p33y€T OJICMCHT

1) Mn 2) Mo

3) As 4) V

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

3)N 4)C

26. Y atoma maprasia Ha d-nogypoBHE HAXOAUTCS 3JIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

277. Hanmenbliiee CpOACTBO K AJIEKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

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

3) 32 4) 2

29. HamMmeHee akTUBHBIA HEMETAJI UMEET 3HAYEHHE OTHOCUTEIILHOMN
AJIEKTPOOTPHULIATEIILHOCTH PABHOE

1) 2,2 2) 1,0

3) 2,35 4) 14

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

2) HOMepy psiaa

3) HOMepy rpynibl

4) NopsIKOBOMY HOMEPY



Tema 3. Xumuueckasi cBsi3b. CTpOeHHE NPOCTEHIIIUX MOJIEKYJT

TecToBBIE 3a]aHUA

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

2) KOBaJICHTHAsI HEMOJISIpHAs

3) nonHnas

4) MeTajTnuecKas

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

2) Opomu Kanus ¥ a3oT

3) aMMuaxk ¥ BOAOPOA

4) KUCIOpOJa U METaH

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

2) HBr

3) Py

4) CaCl,

4. CoelMHEHUSIMU C KOBAJICHTHON HEMOJIAPHOM CBS3BIO SBJISIIOTCS
1) xsmopu HaTpUs U METaH

2) XJI0p U a30T

3) 6poM 1 aMMHaKk

4) 1o 1 CEpOBOIOPO

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

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

2)-3

3) +3

4) +4

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

2) Pls

3) N.O

4) AsH3

8. B coennaennn NaOH cBsi3b

1) noHHas 1 KOBaJIeHTas MOJsIpHAs

2) NOHHAS U JOHOPHO-AKIEIITOPHAS

3) KOBaJIEHTHas MOJspHAst U BOJOPOIHAsS

4) KOBaJICHTHAs! HEMOJISIPHAS U METAJUTHYECKast

9. MoHHas CBSA3b BOBHUKAECT MEXAY aTOMaMu



1) meTannos

2) HEeMEeTaJIOB

3) MeTalIOB U HEMETAJUIOB

4) B MoJIeKyJax IpOCTHIX BEIIECTB

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

3) HACHIIIAEMOCTh
4) CONpPOTHBIISIEMOCTD.

Tema 4. PactBopbl. Cioco0bl BbIpasKeHHs COCTABA PACTBOPOB

TecToBBIE 3a]aHUA

1. MaccoByto J10J110 paCTBOPEHHOTO BEIIIECTBA PACCYUTHIBAIOT 1O (popmyrie

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

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

2. MosipHyI0 KOHIICHTPALUIO PACTBOPA PACCYUTHIBAIOT 1O (popmyIie

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

4) m(semecTtBa) = M(pactopa) — m(H20)

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

4. Tutp pactBopa c coaepxxanuem 0,22 r Bemectsa B 100 M1 pacTBOpa paBeH ... I/MJ
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)15,0r

3)30r

4H15r



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

2) 0,1 monb

3) 0,01 momnb

4) 0,02 monb

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

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa pacCUMTHIBAIOT 11O (popmyIe:
7-1000
1) €=
M IK.
m
2y T ==
V
m
3) W = —
m
4) C1V1 = C2V2

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

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mMoib) B rpamMmax, Heooxoaumast st mpurotosierus 100 mu 0,01
M pactBOopa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PacTBOpBI 3/1€KTPOJIUTOB

TecToBBIE 3aJaHUA

1. DeKTPOIUTHYECKOH AUCCOLMAlNEe Ha3bIBAIOT
1) pazmeneHue cMecu MyTeM HarpeBaHUsI

2) pacTBOpEHHE COEIUHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BEILIECTBA HA HOHBI

4) B3aUMOJIEHCTBUE BEILIECTBA C BOJOM

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

2) HF

3) H2S



4) HCI

3. CUIIbHBIM JIEKTPOJIUTOM SIBJIIETCS PACTBOP
1) HCIO

2) H,CO3

3) H2S04

4) H,SO4

4. Hanbosnee cUIbHBIM 3JIEKTPOIUTOM SIBJISIETCS PacTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

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

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

2) Ba* n NO3'

3) Ba® 1 SO~

4) Ba** 1 CH3COO

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

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

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

4) H,TeO; K,=310"

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

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

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

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

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

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

10. CreneHs 2IEKTPOIUTUYECKON TUCCOLMALINN HE 3aBUCUT OT
1) KOHIIEHTpaIuu pacTBOpa

2) naBieHUS

3) IpuUpoIbI SIEKTPOIUTA

4) TeMneparypbl

COOTBETCTBYET

Honnoe MMPON3BCACHUEC BO/bI. BOI[OpOI[Hbe/'I nmorasarTteJib



TecTOBBIC 32/ 1aHUA

1. JlakMyc B pacTBOp€ KUCIIOThI
1) xpacHbIii

2) cuHui

3) duoneToBwIit

4) >)KeNThIN

2. ManuHOBYIO OKpAcKy B IIEJIOYHOM Cpeie UMEEeT HHAUKATOP
1) nmakmyc

2) METHIIOPAHK

3) yHUBepCaJIbHBII

4)) penondranenn

3. MeTruiiopaHx B IPUCYTCTBUHU KHCIOT UMEET OKPACKY
1) cuntoro

2) KpacHyIO

3) GecuBeTHYIO

4) opaH)KeBYyIO

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

2) ysemmuennio [H']

3) ymensienuto pH

4) yBenuuenuto pH

5. 3navenuto pH= 3 coorBercTByeT KOHLIeHTpanus noHoB [OH | monb/n
1) -lg107

2) -3

3)10™

4)10°

6. QHGKTpOHI/ITI/I‘leCKa}I Aaucconunanusa BOAbI HPUBOJUT K 06pa303aHmo HNOHOB
1) H+ + 0

2)2H"+ 07

3) H;O++OH

4) OH + 0%

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

2)10°*

3)10*

4) 10

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

2)4

3) 10

4)7

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



2)7
3)11
4) 4

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

KOMHJICKCOOﬁpaIiOBaHHe B BOAHBIX pacTBOpax

TecToBbBIE 3a1aHUA

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

2. ATOMBI TaJIOTEHOB BXOJAT B COCTaB KOMIUIEKCHBIX COCIMHEHHI B POJIU
1) nurannos

2) BHEIIHEH cepbl

3) MuraHao0B U KOMIUIEKCOOOpa3oBaTenei

4) MUraHA0B M BHEIIHEH cepbl

3. Crenenb OKuCIIeHHs KoMIUIekcooOpasoBarens B coenunenuu Ks[Fe(CN)g] paBua
1) +3
2) +2
3) +4
4) +6

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

5. CreneHb OKHCIIEHHs KOMIUTEKcooOpa3oBarens B coenunenun [Pt(NH3),Cl,] paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopinHaIIMOHHOE YMCIIO OMPENEseT

1) uncno cBs3eil KoMIIeKcooOpa3oBaTens ¢ IMTraHIaMu
2) YUCII0 TUTAH/IOB

3) 4KCIIO UEHTpaIbHBIX aTOMOB

4) 3apsn BHyTpeHHeEH cepsl

7. lllenouHble METAJUIBI BXOJAT B COCTaB KOMIUIEKCHBIX COEMHEHHI B POJIU
1) nuranmoB



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

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

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

2) +2

3)0

4) +6

10. KoopinHAIIMOHHOE YHMCIIO KOMIUIEKCO00pa30BaTesis HE 3aBUCUT
1) OT mpUpPOIBI KOMIUIEKCOOOpa3oBaTEIs

2) 3apsa KOMIUIEKCOOOpa3oBaTes

3) TemmepaTypsl

4) naBieHus

Tema S. I'maposius coJie
TecTOBBIE 3aJaHUA

1. T'unponu3y noaBepraroTcs COIN
1) KCI

2) NaCN

3) CH3COONa

4) NaNOg3

2. 'maponu3y He MOBEPratoTCs COIH
1) NH4NO;

2) AICI;

3) BaC|2

4) Na,SO4

3. [TomrHOMY THAPOIN3Y MTOBEPTAOTCS COJIU
1) FEz(C03)3

2) Aly(SO4)3

3) FeC|3

4) Al,S;

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

2) Na,CO3

3) CuSO4

4) BaCl,

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



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

6. Ypasuenne COs>+HOH === HCO3; +OH OTHOCHTCS K THAPOIH3Y COJH
1) Ca(HC03)2

2) Alx(CO3)s

3) K2CO3

4) KHCO3

7. OCHOBHBIE COJIM 00pa3yrOTCS IIPU T'MIIPONIH3E

2) AlS3

3) K3PO4

4) CuSO4

8. Jlakmyc okpalmBaeTcsi B pO30BBIN I[BET B PACTBOpPaX COJICH
1) Aly(SO4)s

2) Na,COs3

3) K,S

4) ZnCl,

9. Kucnble conu 00pa3zyroTcs Ipu FHAPOIU3E
1) CuSO4

2) CaS

4) Na,S

10. denondranenH npuodpeTaeT MaTMHOBYIO OKPacKy B pacTBOpax cojen
1) AIC;

2) KNO,

3) Na,S

4) K,SiO;

KecTkocTh NPUPOIHBIX BOJ

TecToBbIe 3a1aHUA
1. Ilpoumecc  MNOCTENEHHOTO  MPUIMBAHUSA  PACTBOpPA-TUTPAHTA

aHATM3UPYEMOMY PacTBOPY Ha3bIBACTC:
a) pa30aBlieHUEM;

0) TUTpOBAHUEM;

B) CMEIIEHUEM

I') SKBUBAJICHTOM TUTPAHTA.

5. MoMeHT 3aBepuieHrs] XMMAYECKON PEaKLMU B TATPUMETPUU HA3bIBAIOT:
a) CKAYKOM TUTPOBAHUS;

0) KpUBOW TUTPOBAHMUS;

B) JIUHUEW HEUTPAIBHOCTH;

I') TOYKOM 3KBUBAJIEHTHOCTH.



7. TuTp pacTBOpa pacCYUTHIBAIOT 1O GopMyIie:

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

a) C=

6) T= m(pacTB.BerecTBa) .

V(pactBopa)

M(pacTB.BelecTBa) |

B) o=
m(pactBopa)

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

a) CTaHJIapTHBIM;

0) cTaHIapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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

100 mMn mpuponHoi Bonbl mounuio B cpeanem 17,6 mu 0,05 H pacTtBOp
KOMITJIEKCOHA

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

6) 17,6 MMOJIBIKB/IM";

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

r) §,80 MMOJIBIKB/ M.

12. OO6111y10 KECTKOCTH BOABI OMPENIETSIOT METOOM. .....
a) XeJIaTOMETPUH;

0) auuIMMETpHH;

B) KOMILJIEKCOHOMETPHH;

') apreHTOMETPUHU.

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

a) 0,85 MOJIEOKB/JIM"

0) 0,85 MMOHBSKB/IIMg;

B) 8,50 MO.HBBKB/JIMB;

r) 8,50 MMOTBIKB/IM .

16. Kakumu nonamu o0yclIOBJI€HA TOCTOSIHHAS )KECTKOCTh BOJIbI?

a) CI', SO,*;



6) CO5*, HCOs';
8) NO;.

17. Kakas 5keCTKOCTh BOJBI YCTPAHICTCS KHUIITYCHUEM B TeUeHHe 1 daca mpu
aTMoc(hepHOM JaBJICHUN?
a) MOCTOsTHHAS; 0) 00111ast; B) BpeMEHHas!.

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

a) MsTKas;

0) TOBOJILHO JKECTKas;

B) CpeJHEN KECTKOCTH;

T) JKEeCTKasl.

20. Yepe3 Kakue COCIMHEHHUS YCTPAHSIOTCS THUIPOKApOOHATHI KabIUsS M
Marams?

a) CaCQOj3, MgCOQOg;

0) CaCO3, Mg(OH);

B) Ca(OH),.

2]1. Kakoil U3 peareHTHbIX METOAOB MPUMEHSIOT JUIsl YCTPAaHECHUS
KapOOHATHON KECTKOCTU U OJHOBPEMEHHO ISl yMEHbILIEHHUS [IETOUHOCTH?
a) kunsiueHue; 0) n3Bectkopanue; B) BBeAeHrne NaOH.

Tema 6. Ilucnepcublie cuctembl. KosuiouaHoe cocTosiHue BenecTn
TecToBbIC 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BEIIECTBO B BHJI€ MEJIKUX YaCTHUIL PaclpeesieHO B Cpeie
JPYroro BeulecTBa Ha3bIBAKOTCA ... .

2. COBOKYIHOCTb MEJIKMX YaCTHLl COCTABISAET IUCIEPCHYIO ... .

3. BemiecTBo, B KOTOPOM paclpeAeeHbl MEJIKNE YaCTUIbl, HA3bIBAIOT JUCIIEPCUOHHOM ... .

4. OMynbcus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEJIBHBIN pacTBOP

5. A»po3oib, 37O ... .

— TyMaH

— MOJIOKO

—Ma3b



— CTPOUTEJILHBIN PacTBOP

6. Cycrniensus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENIbHBIN pacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTEINIbHBIN PaCTBOP

8. Cucrema, oOpa3zoBaHHas Ta30BOM TUCIIEPCHOM CPEelIOi W XKUAKOW JUcTiepcHON (a3oi —
370 ... .

— a’po30Jib

— OMYJIbCHUS

— CyCHeH3us

— relb

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

— a’po30Jib

— OMYJIbCHUS

— CyCHeH3us

— relnb

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

— a’p030JIb

— HMYJbCHUS

— CyCIEH3US

— Telb

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

— OpOYHOBCKOE JIBIDKEHUE

— mddy3us

— celMMeHTalus

— KoaryJsius

12. CgoiicTBa KOJJIOWIHBIX PACTBOPOB, XapaKTEPH3YIOLIEeCcs CaMOIMPOU3BOILHBIM

MPUPOHBIM CMEIIMBAHUEM PACTBOPOB — ATO ... .

— OpOYHOBCKOE JIBI)KCHHE

~ udysus

— celMMEeHTaLus

— KOaryJsius

13. CgoiicTBa KOJJIOMTHBIX PACTBOPOB, XapaKTEPU3YIOIIEECs OCEeIaHHEeM JUCHEPCHBIX

YaCTHI] 101 ACHCTBUEM IPaBUTALIMOHHOTO MO — 3TO ... .

— OpOYHOBCKOE JIBH)KCHHE

— uddysus

— CeIMMEHTAaIHs

— KOaryJisius



14. 3om1p moamnma cepedbpa ¢ MOJIOKHUTENHHO 3apsHDKCHHBIMU TpaHyJaMH B BOJHOM cpejie
KOHACHCAIIMOHHBIM METOA0OM, B OCHOBC KOTOPOI'O JICKUT PCaKIUA 06MeHa, MOKHO IPpUT'OTOBUTD,
€CIIi B U30BITKE PacTBOp

— K3S0O4

— Agl

- Ki

— AgNO3

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

— OpOYHOBCKOE JIBM)KCHHE

— mupdysus

— CCAUMECHTalusA

— KoaryJjsanus

Tema Ne6 Xumusi BSZKYIIIUX CTPOUTEIbHBIX MATEPHAJIOB
Bapuanr
1.
LleMEHTHBIN KITMHKEDP COACPIKUT

1 El oKCcuA Kanbums

2 [ okcug anoMuHus

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

2.

Vkaxure COACPIKAaHNUEC OKCHUIOB 3JICMCHTOB B ICMCHCTC

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

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

yCKOpI/ITeJ'II) CXBaTbIBaHHUA JKHAKOI'O CTCKJIA

1 @ TeTpadTopocunnKaTt HaTpusl

2 D 3TUNEHAMAMUMHTETpaaueTaT HaTpus
3 D cunmkart HaTpus

4 O rMAPOCUNIMKAT Kanbuns

4,

[Tpu onpenenenuu copep>kaHusi aKTUBHBIX KOMIIOHEHTOB U Iepekera KOMOBOM H3BECTH, 00pa3Iibl
BEIIECTBA PACTBOPSIOT B BOJIE U TUTPYIOT paCTBOPOM

@ CONIIHOWN KUCNOTbI
D KoMmnnekcoHa III
D XPOMOreHa YepHoro

O deHondTanemHa

A W N =

5.
I{leMEeHTHBIN KIIMHKEP COACPIKUT



6enut

anut

uenut
antomodepput

(B OO CAN AR O

STPUHIUT

6.
H3BecThb ITyIIOHKa B KAYCCTBE BSXKXYIIETO COACPIKHUT

oKcuna Kanbuunda
oKCnAa MarHusa
rmapokcua Kanbuumsa
OKCnAa antoMnUHNA

C0®00

OKCnA KpeMHu4a

7.
K 3aMCIJIMTCIISIM CPOKOB CXBATbIBAHUA HEMCHTHBIX PACTBOPOB OTHOCATCA BEIICCTBA B PAAY

[y

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

w

(O caxaposa, cynbdat HaTpusi, XNOPUA HATPWsi, MOYEBUHA

8.

PaCTBOpI)I SJICKTPOJUTOB CYHICCTBCHHO YBCINYHUBAIOT CKOPOCTH TBCPACHHA HECMCHTHBIX
PaCTBOPOB U CHUIKAKOT BPEMsA UX CXBAaTbIBAHUSI. K Takum BCICCTBAM OTHOCATCA

(A

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

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

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

rmnc
nopTnaHAUEMEHT
KOMOBasi U3BECTb

FROX

KUCNOTOYMOPHbIA LIEMEHT

10.
VYkaxure COCIUHCHU S, KOTOPBIC IPUMCHAIOTCA, KaK YCKOPUTECIN TBEPACHUA I'MIICA:

1 [O xuBoTHbIN Kneii

2 [ cynedat HaTpus

3 [ cynbdat aMmoHus
4 [J ruapokcua kanbuus
11.

YKaxche, KaKO€ BCUICCTBO OTHOCUTCA K TUAPABINYCCKUM BAKYIIHUM:

N3BECTb
MarHesuasnbHblli LeEMEHT
rMNHO3EMUCTbIN LEeMEHT

C®Q00

pacTBOpMMOE CTEKNIO



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

1 D MarHmsa (2+)

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

13.

Kaxkyto peakiro uMeeT pacTBOp MOPTIIaH/IIeMeHTa?

Kncnyto
LLLeNOYHYO
HenTpanbHyo

O0®0

cnabo-kucnyto

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

1 O soay

2 @ oKCuA Kanbums

3 O nyuyuosiaHosble fobaBku
4 O cynbdaT MarHus

15.

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

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

Tema 7 OKHCIANTEIHbHO-BOCCTAHOBHUTEILHbIE PeaKIIMU
TecTOBBIC 3aaHUS

D W N~

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

2) Cr03

3) CrOs

4) H,CrO,4

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

2) KNO,, NO, NHj3

3) NO, NH3, HNO3

4) NO,, NH3, NO

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

2) H,S

3) SO3

4) Na,SOs3

4. Onement Cr MPOABJIACT TOJIBKO BOCCTAHOBUTCIILHBIC CBOICTBA B COSIMHECHUN



1) KoCr,07
2) Cr

3) Cr03
4) NaCrO;

5. B kucnoii cpeae nepmanranar kams (KMnQO,) BoccTaHaBuBaeTcs 10 COSTUHEHUSI,

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

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

2) Na,SO;

3) K2SO4

4) SO3

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

8. AToM Maprainga IpoOABJIACT TOJIbBKO OKHCIUTCIbHBIC CBOIICTBa B COCAUMHCHUHN
1) Mn

2) KMnO,

3) MnO,

4) K>oMnO4

9. MakcuMainbHas CTelIeHb OKUCIIEHUST paBHas +5 XapakTepHa JJis aTOMOB
1) xpemHus

2) azoTa

3) cepsl

4) ¢pTopa

10. CepHaH KHCJIOTA ABJISICTCA OKUCIIUTCIICM 34 CHET CCPbI
1)S™2)s*®  3)s7?  4) ST

Tema Ne 8 XumMuuyeckne HCTOUYHUKH JJIEKTPUYECKOT0 TOKA
TecToBbIC 3a1aHUSA

1.B KakoM n3 yKasaHHbIX rafbBaHUYECKNX 31EMEHTOB NPOTEKAET npouecc okucnenmsa kagmusa ¢ 0 go +2
1 @ KagMneBo - CBUHLOBOM

2 O KagmuneBo - XpoMOBOM

3 C}I KagmneBo - UMHKOBOM

4 D KagMueBo - MarHMeBsoMm

2
B KakoM U3 yKa3aHHbIX rasibBaHM4YeCKNX 3/1eMeHToB naet 3}'IeKTpO,CI,HbIl7I npouecc BOCCTAHOBAEHUS antoMUHMA ¢ +3 o 0

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

A W N =

D ANOMUHNEBO-XKENE3HbIN

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



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

Ha BenuuunHy anekTpoaHOro noTeHuuana Metasna BAnAIOT:

Be/IMYMHA NOBEPXHOCTM MeTasnna
KOHLIEHTpaumMsa MOHOB MeTanna
npupoaa afeKkTpoaa

FEERO

Temneparypa

5.
DNeKTpoAHbIA NoTeHuman umHka, onyweHHoro B 0,01 M pacTBop ero conu BbIYMCASAETCA MO YPABHEHMUIO!

1 (O KnaneiipoHa-MeHgeneesa
2 O AppeHuyca

3 @ HepHcTta

4 ) BauT-Todda

6.

B kauecTBe 3/1eKTPOA0B B BOAHbIX pacTBOpax Hefb3s UCMONb30BaTb MeTassbl:

30/10TO
mMenb
HaTpui

FROO

6apun

7

Yemy paBHa 24C (B) MegHO-LUMHKOBOIrO 3/IeMEHTa, eC/in KOHUEHTpaLuuMs MOHOB MeTasina y aHoga u katoga pasHa 0,01
Monb/n:

1 O 1,00

2 (® 1,10

3 () 1,58

4 (O -2,35

8.

Mo oTHOLWEHMIO, K KAKOMY U3 3/1eKTPOAOB C YKa3aHHbIMU CTaHAAPTHbIMU MOTEHLUMANaMN Xenes3o ABASeTCS
oKuUCnuTeneMm, ecnv CTaHAaAPTHbIN 3NeKTPoAHbIN noTeHuman Fe|Fe2+ = - 0.44B ?
1 {3 -0278B

2 ) +0.348B

3 ® -0.768B

4 (O -0408B

9.

Mo OTHOLIEHMIO, K KAKOMY M3 METANIoOB, C YKa3aHHbIMW CTaHAAPTHbIMKM MNOTeHUManamMu aatoMUHUIA SIBNSETCS
OKUCIUTENEM, €CNU CTaHAAPTHbIN 3NEKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

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

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



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

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

Kakuve aBa anekTpoaa, onyuweHHble B 0, 01 M pacTBopbl UX conein 06pa3yloT ranbBaHUYECKMA 31eMEHT C HanbonblWnM
3HaueHunem 34C?

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

AKTUBHOCTb META/I/IOB YMEHbLUAETCS B pAdy

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

Y Kakoro ranbBaHW4YecKoro anemeHTa byaet Hambonbwas D4C, ecnu anekTpoabl onyueHbl B 1 M pacteopbl B D

MapraHueso - ULMHKOBOM
HWKeneBo - MarHMesoMm

MeAHO - MarHMeBOM

®000

MarHueBo - cepebpsHOM

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

HUTpaT pTyTH
XNopua HaTpus
cynbdaTt Kanms

O00®

CcynbdUT Kanbums

15.

Mo OTHOLWEHMIO, K KaKOMYy U3 METa/NIOB C YKa3aHHbIMW HUXEe CTaHAApTHbIMM NoTeHumanammu cepebpo sBnsercs
BOCCTAHOBUTENEM, €CNU CTaHAAPTHbIN 3NeKTpoaHbIM noTeHuman Ag|Ag+ = + 0.80 B?

1 O +0.23B

2 (& +1.708B

3 () -2378B

4 {J +0.348B

16

Mo OTHOLWEHUIO, K KaKOMY U3 META/JIOB C YKa3aHHbIMU HUXXE CTaHAaPTHbIMU NOTEHUMAaNaMUN HUKENDb ABNAETCA
OKUCNTUTENEM, €C/TN CTaHAapPTHbIN 3nekTpoaHbli noteHuuman Ni|Ni2+ = - 0.25 B?
1 {3 +0228B

2 O +1.708B

3 (® -2378B

4 {J +0.888B



Tembl 8 Koppo3us merajliioB
TecToBbIE 3a1aHUA

Bapuant

1. B pacTBOp 37€KTPOIUTA, COIEPIKALIETO PACTBOPEHHBIN KUCIOPO/, OIYCTHIIA IUHKOBYIO
IUTACTUHKY ¥ IMHKOBYIO IUIACTUHKY, YaCTUYHO IOKPBITYIO Mebl0. B kakoM citydae npouecc
KOPpO3UH LIMHKA IPOUCXOANUT UHTeHCcUBHee? [laiiTe cxemy mpouecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAs IUIACTHHKA;

0) MHTEHCUBHEE KOPPOJUPYET LIMHKOBAs INIACTUHKA, YACTUYHO MOKPHITAsl MEJIbIO;

B) KOPpO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaxuTe MeTajll, UCIOJIb3YEMbIN IPU IPOTEKTOPHOM 3aINUTE )KEJIE3HbIX U3JIEIUM OT
koppo3uu. [louemy?

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

3aaHus I CaMOCTOATEIbHON PadOThI
(BapuaHTBI)

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

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

3apnanme 2.Mcxons w3 TONOXKEHUS XJIOpa B MepuoAndeckoir cucremesnementoB J[.U.
MenneneeBa, 1aiiTe €ro MOJHYIO XapaKTepUCTUKY.ONpeaeInTe BO3MOXKHBIE CTETIEHH OKUCICHUS
U COCTaBbTE(OPMYJIBI BOJIOPOAHBIX U KUCIOPOIHBIX COETUHEHUI.

3ananme 3.PacronoxuTe 3JIeMEHTHI B TOPSAKE Bo3pacTaHus 3ekTpooTpunareabHoct: N, B, F,
As, I. OTBeT MOTHBUpPYHTE.

3ananme 4. CocrtaBbTe (GOPMYNBI OKCHJIOB M THJIPOKCUIOB 3JEMEHTOB TPETHEro IMEpHOAa,
OTBEUAIOLMX MX BBICHICH cTerneHu okucieHus. Kak n3MeHsiercs KHUCIOTHO-OCHOBHOM XapakTep
ATUX COETUHEHUN?

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

3apanue 6.0mpenennute THI XMMHUYECKON CBA3U B MOJIEKYJIAX U YKAKHUTE UX T€OMETPUYECKHE

dopmbi:H20, NHs.




CamocrosiTesqibHasi padora Ne 2
1. Beruucnure MOJISIpHYIO U MOJIIPHYIO KOHLIEHTPALNIO 3kBUBajieHTa 20%-HOro pacTBopa
XJIOpUJIa KaJdblKs IOTHOCTBIO 1,178 r/eps,
2. CocraBbpTe ypaBHEHHE THIPOJIA3A COJICH B MOJICKYJISIPHOM U MOJIEKYJIAPHO-UOHHOM (hopMax:
MgCl,, NazPO,, Fe(CH3COO),. Ykaxute peakiuio Cpebl pacTBOpa KaxI0# COJIH.
Kak M0oxHO ycunmuTh ruaponu3 cosu oprodocdara HaTpus?
3. Hanummre ypaBHeHUs AUCCOLUAIUN:
a) CepHOU KHUCIIOTHI; 0) TUAPOKCHIA IIMHKA; B) TUAPOCYIb(aTa IIUHKA.
4. CocTtaBbTe MOJIEKYJISIpHbIC U HOHHBIE YPAaBHEHUS PEaKIIHil:
CaCO3 + HCl — ; Pb(NO3), + HCI — .
Kyna cmectuThes paBHOBECHE MPU YBEJIMUECHUH JIABIICHUSA?

(V) + - -
5. Paccuwmraiite konueHTpanuto nounos [H'] u pH cpensr, eciu [OH]=10 3 MoIB/IL.
6. HanumuTe BhIpakeHKe KOHCTAHTBI PABHOBECHUS JUISl CIEYIOIIEH PeaKIuu:

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

CamocrosiTesibHas padora Ne 3

3aganue 1.Kakue oTiMUUTENbHBIE OCOOEHHOCTH XapaKTEPU3YIOT KOJJIOMJIHOE COCTOSIHUE

CUCTEMBI?

Hamumure — crpyktypHyto  dopmyiny — munemisl  3oisi  rugpokcuaa  ookenesa(lll),

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

(rpanyibl) 1aHHOTO 3071517

3aganue 2.JlaiiTe ompeneneHue mporecca koaryiasiuuu. Kakum 3apsigom JTOJDKHBL 007a1aTh

MOHBI, BBI3BIBAIOIINE KOATYJISIIHIO BhILICpUBeieHHOTo 30151 Fe(OH)3 u mouemy?

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

peaKkuuy U YKaKUTE OKHCIUTEIb U MPOIecC, B KOTOPOM OH Y4acTBYET, BOCCTAHOBUTENb U

IIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + HSO4 — CuSO4+ SO, + H,0

3ananue 4.BbraucianTe SNEKTPOAHBIN MOTEHIIMAN, BO3HHUKAIOMIMA MPH MOTPYXKEHUH LHUHKA B

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

3aganue 5. CocTaBbTe CXEMbI TAIbBAHHUYECKUX AJIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIINE

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

3aganue 6.Hanummre ypaBHEHUS XMMUYECKHX MPOIIECCOB, MPOUCXOAALUINX IPU DJIEKTPOIU3E

BOJHOTO pacTBopa (hocdarta HATPUS C UHEPTHBIM aHOJIOM.

3aganue 7. CocTaBbTE CXEMY I'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIET0 U3 METHOTO U CBHHIIO-
BOT'0 3JIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPBI CBOUX couieid. [IpuBeanTe 31eKTpOHHbIE YpaBHEHHUS
AJEKTPOJHBIX MTPOLIECCOB, MPOUCXOIAIINX Ha AaHO/E U KaTO/IE.

3ananmne 8.Keneznoe uzzmenue MOKpHITO KaamMueM. Kakoe 3TO MOKpBITHE — aHOJIHOE WU
karoaHoe? Kakoii meramn OyneT KOppoAHpOBaTh MpPU MOBPEKICHUH 3alIUTHOTO CIOA KaaMHUs?
CocTaBbTe 3JIEKTPOHHBIE YPAaBHEHUS COOTBETCTBYIOIIMX MPOIIECCOB KOPPO3UU B HEUTPATbHOM U
KHUCJION cpeax.

3agaHus 1JIs CAMOCTOATEIBLHBIX PadoT

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

XapaKTEPUCTUKY aTOMOB: a) CEpbI; 0) MapraHua.




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

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

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

CamocrositenbHas padora Ne 3 «KossmMratTuBHble CBOiiCTBa pacTBOPOB
HEJJIEKTPOJIUTOB)
Bapuant Nel

1. Boruncaure maccy BaCly-2H,0, HeoOxomumyro st npurotoBieHus 500 r
pactBopa ¢ maccooii gosei BaCl, 5%.
2. Belumcante o0beM pacTBopa ruapokcmma Hatpus p=141lr/em®  (38%),
HEOOXOMMBIN JJIsl MPUTOTOBJIEHUS 2 KI' MOIOIIEr0 pacTBOpa C MaccOBOM aoJiei
NaOH 10%.
3. Beruucnure maccy K,COs, HeoOxomumyro s mpurorosienus 100 mia 0,1M
pacTBopa.
4. Jlns mpuroToBiieHus: aHTUGPHU3a K 51 BOJbI MPpUOAaBUIX 2 JI STUJIOBOTO CIIUPTA
C,HsOH p=0,8r/cm>. Berancimute TeMiepaTypy 3aMep3aHns aHTa(pH3a.

CamocrosiTtenbHas padora 4 «PacTBoOpbI 3JIEKTPOJIMTOB)
Bapuant Nel

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

a) CaC03+HCI—> 6) CaC|2+N3.3PO4—>
3. K pactBopy yKCycHOHM KHUCIOTHI TPUOABWIIM alleTaT HAaTpus. B Kakyr cTOpoHy
CMECTHUTCS] PABHOBECUE JIHUCCOLMAIIMN YKCYCHOU KUCIOTHI?
4. BplUMCINTE PABHOBECHYIO KOHIEHTpaumuio MoHoB H' B pacTBOpe yKCyCHOI
KHUCIIOTHI ¢ KoHIleHTparueit 0,1 monb/n (ctenens auccormanuu passa 0,13).

CamocrosiTesibHas padoTta Ne 5 «OCHOBBI 3J1€eKTPOXUMUM
Bapuant Ne 1

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



2. CocraBbT€ CXE€Mbl TaJIbBAHMYECKUX DJJEMEHTOB, B KOTOPBIX MPOTEKAIOT
CIICAYIOIINE PEaKIINH:

a) 2Al+6H"—3H,+2Al*"
6) M n+2Ag N 03—>MII(N03)2+ 2Ag .

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

CamocrosTenbHast padora Ne 2
«OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE PeAKIINID)
Bapuant Ne 1
1. Metomom »siekTpoHHOro Oamanca moadepuTe KOIPPUIUECHTHI, YKaAXKUTE
OKUCJIHUTEIb U  BOCCTAHOBUTEIb I CJICAYIOIMHUX  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI:
Cu + HNO3;—Cu (N03)2+ NO + H,0;
HBr + H,SO,—Br, + SO, + H,0;
KCIO—KCIO;+KCl,

CamocrosTesbHas padora Ne 6 «Koppo3us 1 321U TAa METAJIOB M CILIABOB»
Bapuant Nel

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

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mnpomecchl MNPOTEKAIOT TMPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusix? COCTaBbTE JICKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

3. Kakoif mertamn 1enecoobpa3Heil BbIOpaTh JIsi MPOTEKTOPHOW 3alIUTHl OT

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

MOTHBHUPOBAHHBII OTBET.

4. Kak Bnuset pH cpenbl Ha KOppO3uIO Kemesa, [TUHKa?

Tembl pedpepaToB (1I0KJIA10B)
Pexomennyemas remarnka pedeparoB 1Mo Kypcy:

Ne n/n1| HanmeHoBaHue TeMsl pedepara

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

Bemuxkue YUYCHBIC XUMUKHU

w(inN

HopwMs1 skonorudeckoii 6e30macHOCTH M0 BEMIECTBaM MIEPBOT0 KIIacca OMacHOCTH st
JKUJIBIX TTOMEIIEHUH.

Hosrie CTPOUTCIIbHBIC MaTCPpHAJIbI

Koppo3sust 6eToHOB, CrTOCOOBI 3aITUTHI

Koppo3ust MeTaIsioKOHCTpYKIMH

~N oo~

CrocoOBI 3aIUTHl METAJUIOB OT KOPPO3HH.




Ne ni/n1| HanmeHoBaHue TeMsl pedepara

8 [TeHoOeTOHBI — MaTeprabl OyIYIIETO

9 HoBrle MaTeprasbl B CTPOUTENIBCTBE HA OCHOBE MOJIMMEPOB

10 | Dxonoruueckasi 6€30MaCHOCTh METAUIOMIACTUKOBBIX KOHCTPYKIIMN

11 | IlpuMeHeHne CHIIMKATOB B CTPOUTENILCTBE

12 ['uricoBbie U MarHe3naJIbHbIE BKYLIUE

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

14 Koiutonipl B CTpOUTENBCTBE U IPUPOJIE.

15 | CTpouTenbCTBO U AKOJIOTHIECKHE TPOOIIEMBI

16 | KpemHuiioprannyeckue COeJMHEHHs B CTPOUTEIHCTBE

17 | Karanuszatopbl 1 HHTHOUTOPHI TBEPACHUS TOPTIAHIIIEMEHTA

18 Jlaxku u KpaCKH1 — pasHOBUAHOCTH AUCIICPCHBIX CUCTEM

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

20 | CoenuHeHMsI KPEMHHUS B CTPOUTENILCTBE.

21 | Buzabsl KOppO3HMOHHO-CTOMKUX OETOHOB

22 COBpeMeHHHe IMOJIMMCPHBIC MAaTCPHAJIbl B CTPOUTCIILCTBC

23 | AaTHTIUpEHBI M 00JIACTH UX TIPUMEHEHUS

24 | KoMmayHapl B CTPOUTEIBCTBE

25 | BogosmynbcruoHHBIE (JTATEKCHBIC) KPacKu

26 | Merayuipl ¥ CTPOUTEIbHBIE MAaTEpUAIIBI HA MX OCHOBE

27 JKecTkocTh BOJBI M CLIOCOOBI €€ yMITYeHUs, 00eCCOTMBAHM

Bonpocsl u 3agaHusi AJsi NPOBeJeHHs TMPOMEKYTOYHOI0 KOHTPOJIA
(3x3aMeHa)

Komnemenyus.:CriocoOHOCTBIO pemarb 3a/1auu npodeccuoHanbHON
JeSITEIbBHOCTH Ha OCHOBE MCIOJIb30BAHUS TEOPETUUECKUX M MPAKTHUECKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAK)KE MATEMAaTUYECKOTO armapara
(O1K-1).

BOUpOCbl K 9K3aMEHrY .

1.06mwe cenenus o pactBopax. TUIBI PacTBOPOB. DHEPreTHKA IIPOIIECCA PACTBOPEHHS.
PacTBOopuMOCTb BeliecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT IPUPOJIbI M CBOMCTB paCTBOPUTEIIS U
pacTBOPEHHOTO BELIECTBA.

2. KaTOI[HBIG N aHOAHBIC IMOKPBITHUA. HpI/IBeI[I/ITe KOHKPCTHBIC NPUMEPLI U 00BSICHUTE
NPUYNY BOSHUKHOBEHMS KOPPO3UU IPU HAPYIIEHUH 1I€TIOCTHOCTH MOKPBITHH.

3aoanue npakmuueckoe

Koppo3ust XpoMHpOBaHHOTO Kele3a NpU HApyUIEHWH IEIOCTHOCTU TIOKPBITUS B
c1a0o1eT0YHON U KUCIION cpeaax.

Bonpocwt k sxzameny:

1.CrereHb DJICKTPOJIUTHYCCKOH jauccoranuu. DakTophl, BIUSAIONINE HA BEIHYUHY
crenienn qucconuanuu. CUIbHbBIE U ca0ble SJIeKTPOIHTHI.

2.00mas xapakTepUCTHKa METAUIOB, UX (DU3WYECKHE CBOMCTBA. 3aBUCHUMOCTH CBOMCTB
METAJUIOB OT WX NOJIOKEeHHs B nepuopnueckort cucreme J[. M. MenneneeBa BHyTpeHHee
CTPOEHHE METAJIOB. XMMUYECKHE CBOMCTBA METAJIOB.

3adanue npakmuueckoe
Koppo3sus nyxeHoro xenes3a B pa3IMUHbIX cpeaax.



Bonpocul k ox3ameny:

1.OCHOBHBIE TTOHATHUS XUMHUH: aTOM, MOJEKY/a, XUMUYECKUN AIIEMEHT, MOJIb, MOJISIpHAs
Mmacca, MOJIIpHasi Macca SKBUBAJICHTOB.

2.Buasl xoppo3uu MeTasioB.MeToabl 3alUThl METAIOB OT 3JIEKTPOXUMHYECKOM
KOPPO3HH.

3aoanue npakmuueckoe

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

Bonpocwt k oxzameny:

1.Xumnueckoe paBHOBecue, (PU3NYECKUNA CMBICI KOHCTAHTBHI paBHOBECHs, MpuHLIMI Jle
[Hatense

2.JIérkue KOHCTPYKUMOHHBIE MeTayulbl. bepumnuii, Marauii, amromunnii. dusznyeckue u
XMMHUYECKHE CBOICTBA, UX COEIMHEHMS, CIUIABbI, UCHOJb30BAaHHUE B TEXHUKE. AMGOTEPHOCTbH
OKCH/JIOB U THUJPOKCHUIOB OEPUILITUS U AITFOMUHUS.

3aoanue npakmuueckoe

Hanuiure ypaBHEHHs peakI[yii, C MOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CICIYIOLINE
npespamienus:  Fe(OH)3;—Fe(OH),Cl—-FeOHCl,—FeClz—Fey(SO4)s.

Bonpocul k oxzameny:

1.Knaccel HEOPraHNYECKUX COSAMHEHHIT; OKCHIbI OCHOBHBIC, KUCIIOTHBIE H aM()OTEPHEIE.
XVMMHYECKU CBOWCTBA.

2. Tspkénple  KOHCTPYKIMOHHBIE Metauiel, d-smementsl [-VIII moarpynm. Xumus
3JIEMEHTOB CEMEWMCTBA XKeJe3a, UX CILIABbl U UX XUMUYECKHE COCIUHEHUS.

3aoanue npakmuueckoe

Koppo3uss XpoMHpOBaHHOIO ’kejne3a NpPH HApyLIEHUH LEJIOCTHOCTH TOKpPBITUS B
pa3IMYHBIX Cpeaax.

Bonpocwi k ax3ameny:

l.KOHHeHTpaHI/IH pacTBOpPOB, CIIOCOOEI €€ BbIPpAKCHHAL.

2.3KBI/IB8J'ICHT, KOJIMYCCTBO BCIHICCTBA JKBHBAJICHTA, MOJIIpHAA MacCa OSKBHUBAJICHTOB.
3aK0H 3KBHBAJICHTOB.

3aoanue npakmuueckoe

3aHI/IIHI/ITe KOHCTaHTy XUMHUYCCKOT O paBHOBeCI/ISI peaKHI/II?'I:
FEZOg(K)+3CO(F)—>2F6(K)+3C02(r); Nz(r)+3H2(r)—>2NH3(r),

Bonpocuwi k oxzameny:

1.MCTO,Z[BI ONpeaACIICHHUA BOAOPOJHOIO IMOKA3aTCJIA.

2.Bona B ipupoze, Pors BOIBI IpH 3aTBOPEHUH THIPABIMYECKUX BSDKYIINX BEIIECTB.
TpC6OBaHI/I$I K Ka4€CTBY BOJbI B CTPOUTCIILCTBC.

3adanue npakmuueckoe

Paccuuraiite MacCy THUAPOKCHOA HATpusd U MACCy BOJHI, HCO6XO,Z[I/IMyIO JJI
npurorosieHus S00r 5% moroiiero pacteopa.

Bonpocwt k oxzameny:
1.3akon ABorajpo, ciueacTBue u3 3akoHa. [loctossHHas ABorajpo. [ToHsATHE 0 MOJSIpHOM
00BEME.



2.0KucnuTeNbHbBIE CBOWCTBA IEPMAHTaHaTa KAl B pa3IMYHbIX Cpeax.

3aoanue npakmuueckoe
Paccuuraiite pH 0,011 pacTBOpa rugpokcua Kausl.

Bonpocwt k oxzameny:

1.Bo3HUKHOBEHUE U pa3BUTHE NPOOJIEMBI CTPOEHUSI aToMa. SlaepHas MoJenb aroma 1o 3.
Pezepdopay. CocraB aToMHBIX sifiep, MpoToHHO-HeWTpoHHas Teopus [[.JI. Mrnarenko u E.H.
I'aniona. M30tomB!.

2.IlporekTtopHasl 3amMTa METAUIOB OT KOPPO3HH. OjekTpo3auura. HMHrubutTops
KOPpO3UH.

3aoanue npaxmuueckoe

Ouznyeckue 1 XMMHUYECKHE CBONCTBA BOJIBL.

Bonpocuwl k oxzameny:

1.CBoiicTBa KHCJIIOT, COJ'IGfI, OCHOBaHHUH C TOYKHU 3pCHUA 3JICKTpOJIHTH‘I€CKOfI
Jucconuainuu.

2.BI/I,I[I>I OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ. MCTOI[OM QJICKTPOHHOI'O OajaHca

3aoanue npakmuueckoe

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

Bonpocul k oxzameny:

1. KopnyckyispHO-BOTHOBOM Jyaiau3M 31€KTpOHOB. OCHOBHBIE IOJIOKEHUS KBAaHTOBOI
xuMuu. KBaHTOBBIE UnCIIa, S3HEPreTUYECKUE YPOBHH, IOJJyPOBHH, AaTOMHbIE OpPOUTAIIH.

2. Tunsl ruaponusa cosieil. CteneHb U KOHCTaHTa THIPOJIN3A.

3aoanue npakmuueckoe

MeTtoi0oM 37eKTpPOHHOTr0 OanaHca nooepuTe Ko3PpPUIUEHTH, YKaKUTE OKUCIUTENb U
BOCCTAaHOBHUTEIb B pEAKLUAX:

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

BOﬂpOCbl K 9K3AMEHRY .

1.Koudurypariust 3IeKTpOHHBIX OpOUTaneil B IpocTpaHcTBe: s-, P-, d-, u f — opOuranm.
EMKocTh ypoBHeii u noxypoBHeii. PacnpesiesieHue 21eKTPOHOB B aTOME, IPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3anonHeHune opOuTaneil 3JeKTpOHaMHU B peasbHBIX
atomax, npuHiwmn [laymm, npasuio 'yaaa. CriocoOb! n300paxeHus pacipeesieH s SJIeKTPOHOB:
1) meron Koccens; 2) anekrpoHHsle (opmynbl; 3) TpaduyecKkue 3JIEKTPOHHBIE CXEMBI.
XapakTepuCTUKA SJIEMEHTOB UCXO/S U3 CTPOCHUS UX aTOMOB.

2.I'anpBaHOKOPPO3HUS, IPUYNHBI €€ BOSHUKHOBECHHSI.

3adanue npakmuueckoe

Hanummre ypaBHeHus Auccolualiy Ha WOHBL: a) HuTpara xenesa (1), 6) cynpdpuna
TUAPOKCOOapHsl, B) CEPHOM KUCIOTHI, T) THJIPOKCH 1A Oapus, 1) THAPOCUIINKATA HATPHUSL.

Bonpocwt k oxzameny:

1.ITonsiTHe 00 3JEeKTpoJaX M AMEKTPOJHBIX MoTeHIManax. CTaHAapTHBIA BOJOPOIHBIN
ANEKTpoA. Psa  cTaHgapTHBIX — SJIGKTPOJHBIX  MOTEHIMANIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DTIEMEHTHI.

2.Kurienne u 3amep3aHue pacTBOpoB. 3aKoHbI Payist. AHTH(DpH3BI



3aoanue npakmuueckoe
OcHOBHBIC BBl XMUMUYECKHUX peakid. Peakiyn oOMeHa B pacTBOpax AJIEKTPOJIUTOB Ha
npumepax peaxnuii: Na,CO3;+HCl—; Fe(OH)3+H,SO4—.

Bonpocwt k oxzameny:

1.Meramibl ¥ HEMETAJJIbl, WX IMOJOXKEHUE B TNepuoauyeckod cucteme. OCHOBHbBIC
CBOMCTBa JJIEMEHTOB — aTOMHBIA paJWyC, SHEPTHs HOHM3AIMU, CPOJCTBO K JJICKTPOHY M
AJIEKTPOOTPHUIIATEIIBHOCTb, BO3MOYKHBIE CTCTICHU OKHCJICHUS, OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA AJIEMEHTOB. VI3MEHEHHE CBOWCTB AJIEMEHTOB B IepUOJaX H
rpymmax. OOmeHaydHoe 3HaYeHUE TIEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBbI
JI.1.Menneneena.

2.X¥MHUsi METAJUIOB MOATPYMIIBI XpOMa, UX COCIAWHEHHs, WCIOJIb30BAaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuueckoe

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

Bonpocwt k oxzameny:

1. Tunbsl XUMHUYECKOW CBSI3U: KOBaJEHTHAas, MOHHas, Meraiuinyeckas. Pabotel JIbrouca,
I'eittiiepa, JIonpona, [lonuHra u ap. B yueHUM 0 XuMHA4YeCKOU cBs13u. VIOHHAs CBsA3b, €€ npupoaa,
MOHHbIE KpHucTauibl. Kpucramnmyeckue BelecTBa C HOHHOM PEIIETKOM, MX CBOMCTBA.

2.XumHueckue cBoicTBa BoJbl. Ilpomecchl ruapatanuu M ruaposin3a, UX 3HAYCHHE B
TBEP/ICHUHU BSXKYIIUX BEILLIECTB.

3aoanue npakmuueckoe

Paccuuraiite maccy cynbdarta Hatpus, Heooxoaumyto st mpurotosienust 300 mut 0,1 v
pactBopa.

BOV[pOCbl K 9K3AMEHRY .

1.3ammra MeTanaoB OT KOppo3uu. Pa3nuuHble BUIbI HOKPHITUH.

2.OcHOBHBIE CITOCOOBI BBIPAXKEHUS KOHIIEHTPAIIMH PACTBOPOB.

3aoanue npakmuueckoe

Hamummre ypaBHEHHs] BOBMOXHBIX PEakiMii ¢ BOJO# yka3aHHbIX BemiecTB: CuU, SiOy,
Ca0, Na, SO3, CaSO,  Kakune 3 HUX OTHOCATCS K CTPOUTEILHBIM MaTepraiam?

BOV[pOCbl K 9K3AMEHRY.

1.Merton BaneHTHBIX cBsizeil. CocoOBI M300pa)K€HUs KOBAJEHTHBIX CBS3EH, CBOMCTBA
KOBAJICHTHBIX CBSI3€M: JIJIMHA, DSHEPrus, HACHIIIEHHOCTb, HampaBieHHOCTb. I[loHsATHE O
TUOpHUIN3AIMN aTOMHBIX OpOWTalell. G U T — CBSI3U. Pa3HOBHIHOCTH KOBAJCHTHOW CBSI3U —
HEMOJISIpHASL, TIOJISIPHAs], IOHOPHO-aKIIENTOPHASI.

2.Menp, cTpoeHHe aToMa, COSAMHEHHSI METU M UX CBOWCTBA, CTJIAaBBI HA OCHOBE MEIH.

3adanue npakmuueckoe

CocraBbTe ypaBHEHHMS peEakIMi, C TMOMOUIbI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamienus:  Al—Aly(SO4)3—Al(OH)3—AI(OH),CI—>AICl3.  JInst ~ OKHUCIOMTENbHO -
BOCCTAHOBUTEIBHBIX YpPaBHEHHWM COCTAaBbTE OJJEKTPOHHBIA OajlaHC, K peaknusM oOMeHa
COCTaBbTE MOHHBIE YPABHEHUS.

Bonpocul k sxzameny:



1.Meranmnudeckas cBsi3b, €€ 0COOEHHOCTH, XHMUUYECKHE CBOMCTBA METAJLIOB.

2. Kommekcubie coenuHenus. Koopannanuonnas teopusi Bepanepa. MeTosl mosyyeHus.
BHyTpeHHSIT ¥ BHEIIHsS KOOpAMHAIMOHHBIC cepbl KomruiekcoB. CTpyKTypa BHYTPEHHEU
KoopAuMHAIMOHHOM cdeprl. LleHTpanbHBII aToM - KOMIUIEKCOOOpa3oBaTelb, JUTAH[IBI,
KOOPJMHAIIMOHHOE YKCJIO, 3aps] KOMIUJIEKCHOTO HOHA. XUMHUYECKasi CBSI3b B KOOPAMHALIMOHHBIX
COCANHCHUAX. Tunel KOMILIEKCHBIX COeI[HHCHHﬁ. 3HaueHne KOMILJIEKCHBIX COGI[I/IHGHI/Iﬁ B
XUMUH, OMOJIOTHH, CETECKOM XO0341CTBE U TEXHUKE.

3aoanue npaxmuueckoe

Kakas macca, kakoe KOJIMYecTBa BEILIECTBA, KAKOE YHCIO MOJIEKYJ, KaKOe KOJMYeCTBa
SKBUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciaopona 11,21 (u.y.).

Bonpocul k oxzameny:

1.Kommekcubie coenunenus. Koopaunanmonnas teopust Bepuepa.

2.00paTUMOCTh XMMHYECKHX peakiuuid. XHUMHUYECKOE€ PAaBHOBECHE B TOMOTEHHBIX U
reTeporeHHbpIXx cucreMax. COCTOSHHME JUHAMHUYECKOrO0 XMMHUYECKOI'O PaBHOBECHUS, YCIOBUSA U
MPU3HAKK PABHOBECHOI'O COCTOSIHUS. KOHCTaHTa XMMUYECKOr0 PaBHOBECHUS, €€ POJIb B OLIEHKE
HaIpaBJIECHHOCTH XUMHUYECKUX peakiuil. CMelleHrne paBHOBECH NIPY U3MEHEHUN KOHLIEHTpaluu
pearupyrommux BeuecTs, Ttemneparypbl U gasieHud. l[lpunnun Jle - Illatense. Poub
MPEACTABICHU O XHMMHYECKOM pPaBHOBECHUM B TIOHUMAaHHM U OLEHKE XHWMHUYECKUX U
OHOJOTUYECKHX MPOIECCOB.

3aoanue npakmuueckoe

Hanwummre ypaBHEHHS PEaKIHid, C IIOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIICIYFOIINE
npespamieaust: CuO—CuCl,—Cu(OH),—Cu(HSO,),—CuSO;.

Bonpocul k oxzameny:

1.KaranuzaTopel. 'oMOreHHBIN M TE€TEPOTeHHBINM Karanu3. BiusHue temmeparypsl Ha
CKOPOCTb pEaKIuil.

2. Komnouansie cuctembl. Koarymsanus, cuHEpe3UC, THUKCOTPONUS. OMYJbraropbl H
MIENTHU3aTOPHI.

3aoanue npakmuueckoe

XapakTepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)g]

Bonpocul k axzameny:

1.ITopTnannauemeHT, ero noiay4denue. Ilponeccsl cXBaTbIBaHUS M TBEPAEHUS BSDKYILIHUX
marepuaioB (Teopus baiikoBa). PaccmoTpers Ha mpuMepe TBEpASHHS THIICa.

2.KoBanenTtHast  cBsi3b. [ mOpmam3amusi  aTOMHBIX — opoOwraneii.  Paccmorpure
rudpuam3anuio B mojekyie H,O.

3aoanue npakmuueckoe

Bo ckoipko pa3 yBenmmuuTCa CKOPOCTh PEAKIMM MPU NOBBIIEHUH TeMiiepaTypsl ¢ 20 °C
1o 100 °C, eciu TemmnepatypHblit K03 duiiueHT paBeH 2?7

BOI’lpOCbl K 9K3aMeH):

1.Bsoxymue BemiecTBa. Bo3aymiHble W THApaBIWYECKUE BSDKYIIME BEIIECTBA, X BUJIBI,
OCOOEHHOCTH.

2.Psin cTanmapTHBIX MOTEHIHAIOB. BOIOPOIHBIN 27€KTPO.



3aoanue npakmuueckoe
Borauciure pH 1 pOH B 0,01 H pacTBOpe ruapokcuia Kanbius (M3BECTKOBBIM pacTBOP),
CUUTas IUCCOLIMALIUIO TTOJHOM.

Bonpocwt k oxzameny:
1.betoH. Bunel koppo3un 6€TOHA U METOJIbI 3aLUTHI OT HEE.
2.KonuratuBHblie CBOWCTBA pacTBOPOB. 1-blif 1 2-0i 3aKOHBI Payis.

3aoanue npaxmuueckoe

Hanwmure ypaBHCHHS PeaKIlMii, C IOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CJICIYIOIINE
npespamieHust: Zn—ZnSOs—Zn(OH),—(ZnOH)3P04—Zn3(PO4),.

Bonpocuwl k oxzameny:

1.ITepuoaunueckuii 3axoH J[.M1.MenzaeneeBa - OCHOBHOW 3aKOH XMMMH, €I0 COBpEMEHHAs
dopmynupoBka. Ilepumonuueckas cuctema xumuueckux osnemeHtoB JI.M.MengeneeBa Kak
rpadguyeckoe n300paxeHne NepuoINIecKoro 3aKoHa, Kak KJIacCH(pUKAIUsI aTOMOB IO CTPOEHHIO
UX 3JIEKTPOHHBIX 000J0ueK. I'pyIibl, nepuosl U cemencTna s, p, d, f — anemeHToB.

2.Croco0bl MOJTYy4eHHUs] KOJUIOMIHBIX pacTBOpoB. CtpoeHue muuenn 3oieil. IlpaBuio
[TeckoBa-dasHca.

3aoanue npakmuueckoe

Paccuuraiite Maccy BOJbl, K KOTOPOM HEOOX0AMMO pacTBOpUTh 310 r. 3TUIEHIIMKOISA

(M; = 62 r1/MOIb), IS MONYYCHHs PAcTBOpa, 3aMmepsaromero npu temmeparype -30° C.
.(Kx(H20) = 1.86 rpag*kr/mMois).

Bonpocul k oxzameny:

1.OcHOBHBIE ~ TepMOoAMHaMHUYecKWe  (YHKIMH.  TepMOXUMHUYECKHE  ypaBHEHUS,
0COOEHHOCTh 3amucH. 3akoH ['ecca m cienctBusi u3 Hero. OmnpeeneHre HAMpPaBICHHOCTH
XUMHYECCKOTI'O ITpo1ecca.

2.I'abBaHUYECKUE 2JIEMEHTHI. DJICKTPOIHBIC TIOTEHITUAIBI. BOIOPOIHBIN 37IEKTPOI.
VYpaBuenne Hepucra. Psan ctangapTHBIX 27eKTpoaHBIX oTeHuanoB.Pacuer 3/1C.

3aoanue npakmuueckoe

CTpOGHI/Ie MUIIEIIBI 30JI1 erMHI/IeBOI\/JI KHCJIOTHI B M30BITKE CHJIMKATa HaTpus. Ycenosus
€T0 KoaryJrsanuu.

7.4 Meroauueckue MaTepHuajbl, ONpeaesilONIie  MPOLEAYPbI
OLCHMBAHUA 3HAHMH, YMEHMH, HABBIKOB XaPaKTEPU3YIOLIUX ITaIbI
popmupoBaHus KOMIIETEHIIUM

KoHTpoas oCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAaHWN OOydYarolmuxcs M0
aucuuiuimHe npousBogutcss B cooTBeTrcTBUUM ¢ Ilm Kyol'AY 2.5.1 «Tekymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUYHAS aTTeCTAIUsI 00YUAIOIINXCSI.

Kpumepusamu ouenku pegpepama s61510mcsi: HOBUHA MeKCMd, 0OOCHOBAHHOCMb GblOOpA
UCMOYHUKO8 TUMEPAMYPbl, CMeENneHb PACKPLIMUsL CYUIHOCIU 8ONPOCA, COOMI00eHUst MpeboBanull
K oghopmuenuio.

Oyenka «OMAUYHO» — BbINOJIHEHbL 6Ce MPebO8aHUs. K HANUCAHUIO pepepama: 0b603HAYEHA
npobrema u 0OOCHOBAHA €€ AKMYAlIbHOCMb, COCNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsi Ha
paccmampusaemyio npooiemy u J02UYHO U3NONCEHA COOCMEEHHAs. NO3UYUs, CHOPMYIUPOBAHDL
86160001, MeMd PACKPbLIMA HOJIHOCMbIO, 8blOepIHCAH 00béM; cobnoenbl mpebosaHus K
8HewHeMy 0ghopmaeHuIo.



Oyenka «xopouwtoy — OCHOBHble mMpebosanus K pegepamy 6blNOIHEHbl, HO NPU IMOM
oonyujenvl He0ouémoul. B uacmuocmu, umeromcs HemoyHOCMU 8 U3N0NCEHUU MAmepuand,
omcymemeyem  102U4ecKds Nnocie008amenbHOCb 6 CYHCOCHUSAX, He BblOepHCaAH 00béM
pepepama; umeromcest ynyweHus 6 0ghopmieHuu.

Oyenka «y0061emeopumenbHoy — UMeomcs CyuecmeeHnvlie OMCmynieHus om mpeoo8anHul K
pegepuposanuto. B uacmnocmu. mema océewjeHa aub 4acmuiHo, 0onyuensl gakmuyeckue
OUWUOKU 8 coOepacanuu pegpepama, omcymcmeyrom 6bi800bi.

Oyenka «HEYO06IemeopumenvHoy — mema pegepama He pPACKpbImd, OOHAPYIHCUBAENCA
CyujecmeeHHoe HeNOHUMAHUe npodIeMbl WU pepepam He npedcmaeieH 808ce.

Keiic-3a0anusn

Pe3ynbmam gvinonuenus ketic-3a0aHusi OYeHusaemcsi ¢ y4emom ciedyroumux Kpumepues:
— NOIHOMA NPOPAOOMKU CUMYAYUU;

— NOJIHOMA B8LINOJHEHUSL 3A0AHUSL,

— HOBU3HA U HEOPOUHAPHOCMb NPEOCABIEHHO20 MAMEPUANd U PeueHUl;

— NepCneKmuBHOCb U YHUBEPCATbHOCHb PEUEHU,

— yMeHue apeyMeHmuposano 060CHO8aMb blOPAHHBIU BAPUAHI PEULEHUSL.

Ecnu pezynomam @vlnonmenust Ketic-3a0aHusi COOMEemcmeyenm 0003HAYEHHOMY KpPUmepuro
CmMyOenmy npuceausaemcs 00ur 6al (3a Kaxcowlii Kpumeputi no 1 oanny).

Ouyenka «omauuno» — npu Habope 8 5 6al108.

Ouyenka «xopowo» — npu nabope 6 4 oanna.

Ouyenka «yoosnemeopumenbHo» — npu Habope 8 3 baa.

Ouyenka «Heyooe1emeopumenbHo» — npu Habope 6 2 baua.

Tecmoevie 3a0anun

Oyenka «OMAUYHO» BbICMABNIACMCA NPU YCI08UU NPABUTLHO20 0OMEema CMmyO0eHma He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouo» 8viCmasiaemcs npu YCi08UU NPAasUibHO20 OMeema Cmyo0eHma He MeHee yem
Ha 70 % mecmoewvix 3a0arnuil.

Oyenka «y0061emeopumenbHo» 8blCMasIAemcs npu YCi08Uuu NPAsUIbHO20 0meema cmyoeHma
He menee ywem Ha 51 %.

Oyenka «HEYO061€MBOPUMETIbHO» BbICINABIACCSL NPU YCI08UU NPABUTLHO20 OMEemda
cmyoenma menee yem Ha 50 % mecmoguix 3a0anuil.

Kpumepuu oyenku na skzamene

Ouenka  «omauuno»  8vicmaegisiemcs  obOyyaouwemMycs,  Komopwli  obnadaem
6CECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2IYOOKUMU 3HAHUSMU Mamepuana y4eoHou
npocpammvl, ymeem c60000HO BbINOJHAMb 3A0AHUSL, NPEOYCMOMPEHHbLE YUeOHOU NPOSPAMMOL,
YCBOUN OCHOBHYIO U O3HAKOMUJICS C OONOIHUMENbHOU TUMepamypou, peKOMeHO08AHHOU YYeOHOU
npoecpammou. Kax npasuno, oyenka «OmMiudHoO» GblCMABNAEMCA 00YUaAOWeMycs YCEOUSUIEMY
83AUMOCBA3b  OCHOBHLIX ~ NOJIOJNCEHUU U NOHAMUU  OUCYUNIAUHBL 6 UX 3HAYeHUu O
npuodpemaemoll CneyuarbHOCmu, NPOABUSUIEMY MBOpYEcKUe CNOCOOHOCMU 6 HNOHUMAHUL,
U3BNIOJCEHUU U UCNONb308AHUU YUEOHO020 MAMePUdnd, NPasuibHo 0O0CHOBbIBAIOWEM) NPUHAMbLE
pewienus, e1a0euemy pa3HOCMOPOHHUMU HABLIKAMU U NPUEMAMU B8bINOTHEHUS NPAKMUYECKUX
pabom.

Ouenka «xopouwio» 6vicmagiiemcs o0yYawemycs, 0OHAPYIHCUBUIEMY NOTHOE 3HAHUE
mamepuana y4eOHOU NPOSPAMMbL, YCNEUHO BbINOJHAIOWEMY NpPedyCMOmMpeHHble Y4eOHOU
NPOCPAMMOU  3A0aHUA, YCBOUBUIEMY MAMEPUAl OCHOBHOU JUMepamypbsl, PeKOMeHOOB8AHHOU
yuebnoti npoepammotu. Kax npasuno, oyemka «xopowioy evicmasisiemcs o00yuarouemycs,
NOKA3a8UWeMy CUCMEMAMUUPOBAHHbIN XAPAKMep 3HAHUL NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOJHEHUI0 3HAHUL 8 X00e OdlbHeliueld Y4eOHOU U NpogheccuoHanbHol



0eAmenbHOCMY, NPABUILHO NPUMEHAIOWEeMY Mmeopemudeckue NOJNONCeHUs Npu  peueHuu
NPAKMUYecKux GONPOCO8 U 3a0au, G1aoerwemy HeoOXOOUMbIMU HABLIKAMU U NpUeMamu
BbINOJHEHUS NPAKMUYECKUX pabom.

Ouenka «y0061emeopumenbHo» 6biCIMAGIACNC 00YYaAUemMycs, KOMOopblil NOKA3Al
3HAHUE OCHOBHO20 MAMepUualda y4eoOHou npoepammsl 8 ooveme, 00CMAmouYHOM U HeoOX0OUMbIM
o0nsl  OanvHeliwiel yuebvbl U npeocmosiuert. pabomsl NO CHEYUAIbHOCMU, CHPABUICS C
BbINOJIHEHUEM 30A0AHUll, NPEOYCMOMPEHHBIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOU
aumepamypou,  peKOMeHOOB8AHHOU  yueOHOU  npocpammou. Kax  mnpasuno,  oyeuka
«VO0BIIEMBOPUMENLHOY  B8bICIAGIAEMC  00YYaAloueMycs, OONYCMUSUeMy HOZPEWHOCIU 8
omeemax Ha IK3AMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHBIX 3A0aHull, HO obradarouemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM Npenooasamens OJisi VYCMPAHEHUs dMux
nozpewHocmetl, Hapyuwarnuwemy nociedo8ameibHOCHb 8 U3NONCEHUU YUeOH020 Mamepuaila u
UCNBIMBIBATOWEMY 3AMPYOHEHUsL NPU BbINOTHEHUU NPAKMUYECKUX padbom.

Ouenka «HEy0081emMEOPUMENBbHO) BbICABIACMCA 00VUaAOWeEeMYCs, He 3HAIWemy
OCHOBHOU Hacmu Mamepuana y4eOHot npocpammsl, OONYCKarwemy npUHYUnUaIbHble OUUOKU 6
BLINOIHEHUU NPEOYCMOMPEHHLIX YUeOHOU NPOSPAMMOU 3A0AHUL, HEYBEPEeHHO ¢ O0IbUUMU
3ampyOHeHUAMU  BbINOIHAIOWEMY — npakmuueckue  pabomwl. Kax  npasuno,  oyeHka
«HEYO08IeMEOPUMETLHOY BLICMABIACMC 00YHAOUeMyCs, KOMOPbIL He MOdcem NPOOOIHCUMD
00yyeHue Ui NPUCMynums K 0esimeabHOCMU N0 CReYUAIbHOCMU N0 OKOHYAHUU YHUGepcumema
0e3 0ONOTHUMENbHBIX 3AHAMUL MO COOMEEMCMEYIouell OUCYUNIUHE.

8 [lepeyeHb OCHOBHOM ¥ JIONOJIHUTEIBLHON YUeOHOI JIuTepaTypbl

OcHoBHasi yueOHasl qUTEpaTypa
Hanuuue 6 bubruomexe Kyol'AY
1. O6mas xumus : yded.mocooue / H. JI. T'munka. - Uzn. crep. - M. :
Kuopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mras xumus : yueonuk / H. B. KopoBun. - U3n. 9-e, nepepad. - M. :
Breicmi. mik., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. O6mas xumus : yae6.mocobue / A. B. CyBopos, A. b. Hukonbckuii. - 2-
e u3f., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4 Anekcanapoa O. A. AHanuTHYECKas XUMUS : y4e0.M MPAKTUKYM ISt

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| Anexcanapoa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-€ H3/., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadeapanbHas 6MOIMOTEKA)

JonosHuTtebHasi yueOHas JuTepaTrypa

1. O6mas xumus : yuebnuk / T. M. JIPOBAIIEBA. - PocrtoB H// :
®enukc, 2004. - 446 c. - (Beicui. oOpaszoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2.111a6anoBa U. B. JlabopaTopHBIil MPaKTHUKYM «XHUMUS B CTPOUTEIIbCTBE:
yueb.mocodue / U. B. lllabanoBa, H. I'. laitnykoBa. — Kpacuomap : Ky6l'AY,
2014. - 257 c.

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



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

3. I'puropreBa JI.C. Xumusi B CTpOUTENBLCTBE [DJIEKTPOHHBIA pecypc] :
kypc nekuuit / JI.C. I'puroppeBa. — ODJIEKTPOH.TEKCTOBbIE JaHHBIE. — M.
MOCKOBCKHI TOCyAapCTBEHHBIN CTpOUTENBHBIN YHHBepcuTeT, ObC ACB, 2010. —
104 c. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/16316.html

4. IlectynoBa C. A. PacTBOpel W Jpyrue AUCHEPCHBIE CUCTEMBI:

yueb.mocodue / C. A. IlecrynoBa, E. C. Kocrenko, E. A. Kaiiropogora. —
Kpacuonap : 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. KommekcHbie coeauHeHus. KomrekcooOpazoBaHue
B BOJHBIX pacTBopax: yudeO.mocodue / C. A. Ilectynona, E. C. Koctenko, E. A.
KaitropogoBa.  —  Kpacnomap ;. Kyoray, 2013. - 161 C.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. KaiiropogoBa E.A. Heopranuyeckas u ananutuueckas xumus/ E.A.
Kaiiroponosa, 1.1. Cunopona. — Kpacuogap: Kyo['AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. TlectynoBa C. A.XuMus BOJbI: TECOPETUYECKUE U TTPUKIIATHBIC aCIIEKThI
: yue6.mocobue / C. A. Ilectynona, E. A. Kaitroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_ KHIMIJA VODY TEOR | PRIKL
AD ASPEKTY 438612 vl .PDF

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpHET»

Ne HaumeHoBanue Temaruka Cceblika
1. | Znanium.com VYuupepcanpHas | https://znanium.com/
2. | IPRbook YuusepcanpHas | http://www.iprbookshop.r
u/
3. | U3narenbctBO «Jlanby | YHUBepcanbHas http://e.lanbook.com/
4. | Obpa3oBaTenbHbII VYuusepcanbhas | https://edu.kubsau.ru/
noptan Ky6l'AY

NupopManMOHHO-TEJIeKOMMYHHKAMOHHBIE pecypchl ceTH « AHTEpHET»
http://cyberleninka.ru Hayunas snextponnas 6ubianoreka «KubepieHunka»
http://cheloveknauka.com Yenosek u Hayka

http://www.rsl.ru/ru Poccuiickas rocynapcTBeHHas OnoimoTexa
http://elibrary.ru Hayunas snextpoHHas 6ubnuoreka
http://wikipedia.org/wiki - Bukumnenuns — morckoBast cucrema.
http://www.iglib.ru — snexTpoHHO-OMOIMOTEUHAs CHCTEMA.
http://studentam.net — snekTpoHHas OMOIMOTEKA YICOHUKOB.
www.dissertac.ru — snekTpoHHast OMOJIIMOTEKa TUCCEPTALMOHHBIX PadOT

ONoGa~WNE


http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

9. OnekTponHas oudnuorexka PODU (e-library).
10.  OG6pa3zoBarensubiii moptan Kyol'AY [Dnektponnslii pecypc]: Pexxum mocryna:
http://edu.kubsau.local

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl 10 OCBOEHHIO

AUCHUILINHBI

MeToauueckue yKa3aHusi U PEKOMEHIAIUY 10 MOAT0TOBKE K IK3aMeHY

JIns mosiydeHus JOMycka K SK3aMeHy MO JAUCHUILIMHE CTYACHT o0s3aH
BBITIOJIHUTH BCE JabopaTopHble paboThl, O(GOPMUTH pE3yIbTaTHl B BHUIE
oTyera.3amuTa oT4yeTa Mo JjabopaTopHoil paboTe mnpeamnosaraet oOCYXKIACHHE
MOJYYEHHBIX CTYJEHTOM pE3yJbTaTOB M OTBETHl HA BOMNPOCH MO TEME.
BoInoHUTS MHIMBUIYAIbHBIE TOMAIIHUE 3a1aHHS] K KOHTPOJIbHBIE PAOOTHI.

[ToaroToBka K SK3aMeHy TpeOyeT OMpEAesICHHOTO alropuTMa JIEWCTBHM.
[Ipexne Bcero, HEOOXOIUMO O3HAKOMHUTHCSI C BOMPOCAMHU, KOTOPBIE BEIHOCATCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IUIaH MOBTOPEHUS U CHCTEMATH3ALUU
y4eOHOro Marepuasna Ha KaXJbli A€Hb, YTOObI OCTaBUTH JI€Hb WJIM €r0 4acTh IS
MOBTOPHOTO 0000IIIEHNE MPOTPaMMHOTO MaTepuala.

Henb3st  orpaHnuyuBaThCs  TOJBKO  KOHCHEKTaMHU  JIGKIUH, CleayeT
popadoTaTh HyKHbIE Y4€OHbIE TOCOOUS, PEKOMEHI0BAHHYIO JIUTEPATYpYy.

[TocnenoBaTrenbHOCTh Pa0OTHI B MOJATOTOBKE K JK3aMEHY JOJDKHA OBITh
Takas: BHUMATEIbHO MPOYUTATh U YACHUTH CYThb TpeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTPaMMbl; O3HAKOMHUTHCS C KOHCIIEKTOM; BHUMATEIbHO MPOpadOTaTh
HEOOXOMUMBIA y4eOHBIH MaTepuana Mo y4eOHbIM MOCOOUSM U PEKOMEHIYyeMOM
JUTEPATYPHI.

Ecnu ans otnenbHON TeMbl TNpenoAaBaTeNb MPEIIOKWI CHEHHAIbHYIO
HAy4YHYIO JINTEPaATypy, KOTOPYIO CTYACHT pa3pabaThiBasl B IEPHOJ] MOATOTOBKU K
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alHCSIM ITUX MaTEpHaNOB (2 B OTIEIbHBIX
CIIy4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay HAa KaXIbli BOIPOC CIEYET COCTABUTh KPATKUH IIJIaH
OTBETAa B JIOTMUYECKOM TMOCJIEAOBAaTEIBHOCTH U C (UKcalueil HEOO0XOIUMOro
WUTIOCTPATUBHOTO ~ MaTepuana (MpUMEphbl, PUCYHKH, CXEMbI, YpaBHEHUS
XUMHUYECKUX PEAKIIUN).

Ecnu otnenbHbIle BOMPOCHI OCTAIOTCS HESICHBIMU, UX HEOOXOJAMMO HAaMHUCaTh
Ha TOJISIX KOHCIEKTa, YTOObI BBIAICHUTH Ha KOHCYJIbTallMU. OCHOBHBIC MOJOXKEHUS
TEMBI TIOCIIE TJIyOOKO OCO3HAHWE UX CYTH CJIEAYEeT 3ay4YHUTh, IIOBTOPSS HECKOJIBKO
pa3 Wi pacckasbiBas Koiuiere. Bakuelnryro nHGpopManuio cieayer 0003HadaTh
JPYTUM LIBETOM, 3TO MIOMOTAET JYUIll€ UX 3alIOMHUTb.

CrnetyeT MOCTENEHHO MEePEXOAUTh OT OBTOPEHUSI MaTepHraia OJJHOM TeMbI K
npyroit. Korzma moBTOpeH W CHCTEMAaTH3WpPOBaH BeCh Y4YeOHBIM Marepua,
HEO0OXOMMO TIEPECMOTPETH €ro eIIe pa3 YKEe CO CBOUMH 3aITUCIMHU.

Yno0Hee TOTOBUTHCA K IK3aMEHY B YHTAIBHOM 3ajie OMOIMOTEKH WU B
CHEIUAIM3UPOBAHHOM y4yeOHOM KaOuHeTre. B TedeHue CyTok HEoOX0oauMO
paboTtaTh 5-6 yacos, fenas yepes Kaxable 1,5 yaca nepepbiBa Ha 15 MuH.

OOGy4aronuMcst Hy»KHO 3HaTh o0Ire TpeOboBaHus K olleHKe 3HaHui. HyHo
BBISIBUTD:



1) nmoHuMaHuWe U CTENEHb YCBOEHHUS BOINPOCA, MOJIHOTY, HU3MEPAEMYIO
KOJIMYECTBOM NPOTPAMMHBIX 3HAHUN 00 00BEKTE, KOTOPBIN U3y4aloT;

2) rayOuHy, KOTOpas XapaKTepHU3yeT COBOKYIHOCTb CBSI3€H MeXay
3HAaHUSAMHU, KOTOPBIE OCO3HAIOT 00YYaIOIINECs;

3) MeTo0JI0TNYECKOE 0OOCHOBAHHUE 3HAHU;

4) 03HAaKOMJIEHHE C OCHOBHOH JIUTEpaTypod IO MPEAMETy, a TaKkKe C
COBPEMEHHOW MEPUOANYECKON JIUTEPATYPOH MO IPEIMETY;

5) NnOruky, CTpyKTypy, CTHIIb OTBETa W YyMEHHUE CTYJEHTa 3allulaTh
HAayYHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOPbIE BBIABUTAIOT, OCO3HAHHOCTD,
0000IIEHHOCTh, KOHKPETHOCTD;

8) MpOoYHOCTH 3HAHUH.

Meroanyeckue peKOMEHIALNH 110 BBINOJTHEHUI0 Keilc-3a1aHni

Llenp  MeToga  KEHCOB - HAYYUTh  OOYy4YaloIIMXCA  aHAJIU3UPOBATH

MpOOJIEMHYIO CUTYaIlMI0 — KeWC, U BbIpadOTaTh PEIICHHE, HAYYUTh paboTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meton KENCOB CIIOCOOCTBYET Pa3BUTHIO y oOy4Jaronmxcs
CaMOCTOSITEJIbHOTO ~ MBIIUICHUSI, YMEHHUS  BBICAYIIMBaTh W YYHUTHIBATh
aTbTEPHATUBHYIO TOUKY 3PEHUSI, ApTyMEHTUPOBAHO BHICKA3aTh CBOIO. C MOMOIIIbIO
ATOTO METOJIa CTYJECHTHl MMEIOT BO3MOXHOCTbH MPOSIBUTH U YCOBEPIICHCTBOBATH
aHAJIMTUYECKHUE U OLICHOUHbIC HABBIKU, HAYYUTHCS pabOTaTh B KOMaH/Ie, HAXOUTh
HanOoJIee pallOHAILHOE PEIICHUE TTOCTABICHHON TTPOOJIEMBI.

TexHosoruss MeToJa 3aKIYacTCs B CICAYIOLIEM: MO OIPEICIICHHBIM
mpaBWJIaM pa3padaThIBacTCs MOJACIHh KOHKPETHOM IPOOJIEMHOM CHTyalluH,
MPOU3OIISAIICH B MPEIMETHOM 00JIaCTH, U OTPa)KaeTcs TOT KOMILUICKC 3HAHUM U
MPaKTHYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIIMMCS HYXKHO TTOJTYIHUTh.

Meron  mpexacraBiser — cobod  cnenupUYECKY0  Pa3HOBUIHOCTH
UCCIIEIOBATENIbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOYAET B ce0sl omepaiuu
HCCIIEIOBATENIBCKOTO MPOIIECCA, AHATUTUYECKUE TTPOLIEAYPHI.

[IpenonaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKH:

1. KaitroponoBa E. A. Heoprannueckasi 1 aHaIuTH4YECKast XUMUSA : y4eO.-
Metox. mocodue / E. A. Kaliropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa I'.M. TexHuka BeneHUS XHUMHUYECKOTO OHKCIEPUMEHTa B
nabopatopun xumuu / I'"M. Haymona, E.K. S6monckas, E.A Kaiiropogosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija khimichesko
go_ehksperimenta.pdf

3.IlectynoBa C.A.PaGouas TeTpaib K 1abOpaTOpHBIM paboTaM 1o
nucuumuinHe «Xumus» / C.A. Tlectynona, E. K. SIononckas.— Kpacuogap :
Ky6I'AY,2013 — 60 c.



http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

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

4. Xumust. MeToandecknue YKa3aHUs 0 M3YUYCHUIO JIMCIMILINHBI M 3aJaHUS
Juisg KoHTposusHOM padoTel / E. A. Kaliropogosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. SA61ouckas.— Kpacuonap: Kyol'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToanyeckue peKOMeHIalUM 110 NOAT0TOBKE K KOHTPOJIbLHOH padore

[TonroroBKka K KOHTPOJBHOM paboTe TpeOyeT OmpeaeNeHHOro ajiropurMa
neiicteuil. [Ipexkne Bcero, HE0OOXOIUMO O3HAKOMHUTBHCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PadoTy.

Henp3st  orpaHmumMBaTbCi  TOJNBKO  KOHCIIEKTAMHU  JIEKIMH,  CIIELyeT
npopadoTaTh Hy>KHbIE Y4eOHbIE TIOCOOUS, PEKOMEHOBAHHYIO JINTEPATYPY.

[locnenoBarenpHOCTh  pabOTBI B NOJATOTOBKE K  KOHTPOJIBHBIM
MEPONPUITUAM JOKHA OBbITh Takasi: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa MPOrpaMMbl; O3HAKOMUTBHCS C KOHCIIEKTOM;
BHUMATENbHO NpOpadoTaTh HEOOXOMUMMBIM  yuyeOHBIH MaTepuana Mo y4yeOHBIM
MOCOOUSIM U PEKOMEHIYEMOU JTUTEpaType.

Ecnum nns oTnenbHONM TeMBl NMPENOJAABATENb MPEMIOKUIT NEPBOMCTOYHUK,
CHEUATbHYI0 HAYYHYIO JIUTEPATypy, KOTOPYIO CTYJEHT pa3padaThiBal B MEPUOA
MOJATOTOBKM K CEMHUHApPCKUM WJIM MHBIM 3aHATHUAM, HEOOXOAMMO BEPHYTHCA K
3aMKMCSIM  3THX MaTepHaioB (a B OTHENIBHBIX CIydasX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAYYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KaXIbli BOIIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOW IMOCJIENOBATENBHOCTY U ¢ (UKcauued HeoOXO0AUMOro
WUTIOCTPaTUBHOTO MaTepuaia (IpuMepbl, PUCYHKH, CXEMBbI, LU(PHI).

MeToauyeckue peKOMEHIAIUM M0 MOATOTOBKE K TECTUPOBAHUIO

Ilens TecTupoBaHHS B XO0/€ Y4YEOHOTrO MpOIECCa CTYJIEHTOB COCTOMUT HE
TOJIBKO B CHCTEMAaTHYECKOM KOHTpOJIE 3HAHUN M3y4YeHHOIO0 Marepuaia, HO U B
Pa3BUTUU YMEHUSI CTYJIEHTOB BBIJCIATH, aHAIM3UPOBATh M 00001IaTh Hanbosee
CYIIIECTBEHHBIE ATAIbl TEXHOJOTHYECKHUX MPOIIECCOB.

Kak wu mobas gpyras ¢dopma TMOATOTOBKM K KOHTPOJIIO 3HAHUU,

TECTUPOBAHUE HMEET PsSAJ OCOOCHHOCTEH, 3HAHWE KOTOPBHIX IMOMOTAaeT YCIEIIHO
BBITIOJIHUTH T€CT. MOXXHO AaTh CIEIYIONIME METOAUYECKUE PEKOMEHIALINU:

1. Tlpexne Bcero, ciaeAyeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpPy TECTa,
OIICHUTHh 00BEM BPEMEHH, BBIICIIIEMOTO Ha JaHHBIA TECT, YBUIETh, KAKOTO THIA
3aJlaHus B HEM COJIEpKaTcs. DTO TOMOXKET HACTPOUTHCS Ha paboTy.

2. O4eHb BaXHO BCErJa BHUMATEIbHO YMTATh 3aJaHUs 10 KOHIA, HE
MBITAsCh TOHATH YCJOBUSI «IIO TEPBBIM CJIOBaM» WM BBITIOJIHUB MOJ00HbBIC
3a7aHusl B MPEAbIAYIIMX TECTUPOBAHMUSAX. Takas CHelika HEepPeIKO MPUBOIUT K
JIOCAIHBIM OIIMOKAM B CaMBIX JIETKUX BOIMPOCaX.

3. Ecu Bel He 3HaeTe oTBeTa Ha BONPOC WM HE YBEPEHBI B IPABUILHOCTH,
CJIETyeT MPOMYCTUTh €T0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.


http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

4. Tlcuxonoru TakXke COBETYIOT JyMaThb TOJBKO O TeKyuieMm 3ananuu. Kak
NpaBUjO, 3aJaHds B TECTaX HE CBSA3aHBI JIPYr C JPYroM HENOCPEACTBEHHO,
MOTOMY HEOOXOJUMO KOHIICHTPHPOBATHCA HA JAHHOM BOIIPOCE M HAXOIHUTh
pelieHus, MOAXOAAIINe HMEHHO K HeMmy. Kpome Toro, BBINOJHEHHE 3TOM
PEKOMEH/IAllMU JacT ellle OAWH TCHXOJIOTUYECKUN 3(P(EKT — mo3BOIUT 3a0bITH O
HEyJa4ye B OTBETE Ha MPEIbIAYIINUNA BOMPOC, €CIH TaKOBas UMeIa MECTO.

5. MHorue 3ajgaHusi MOXXHO OBICTpEE PEIINTh, €CIU HE HCKaTh Ccpazy
NPaBWJIbHBIN BapHaHT OTBETA, a MOCJIEIOBATEIBHO UCKIIOYATh T€, KOTOPHIE SBHO
HE MOIXOAAT. MeToJI WCKIIOYEHHS TIO3BOJISIET B MTOTe CKOHIECHTPHUPOBATH
BHUMAaHHE Ha OJIHOM-JIBYX BEPOSITHbIX BapHaHTaX.

6. Ilpouecc yraapiBaHus TPAaBUIBHBIX OTBETOB JKEJIATENILHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpeBaTO T€M, YTO CTYACHT 3a0yAeT O TJIaBHOM: YMEHUU
UCIIONIb30BaTh MMEIOIIUECS] HAKOIUICHHBIE B Y4€OHOM TpoIlecce 3HaHUs, U OyneT
HAJEIThCsl Ha ynaady. Ecnum yBepeHHOCTM B TIPaBHIBHOCTH OTBETa HET, HO
WHTYUTUBHO TOSBISETCS MPEANOYTEHHUE, TO MCHUXOJOTH PEKOMEHAYIOT JIOBEPSTH
UHTYULUU, KOTOpas CUYUTAETCS IMpPOSBICHUEM TIIyOMHHBIX 3HAHUH M OIBITA,
HaXOJSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeToauyeckue yKasaHus 10 HAMCAHUIO pedepara
Broimonnenne — pedepara  sBigercs  oaHOM w3 GOpM  KOHTPOJIA

CaMOCTOATENBbHON pabOThI CTYIEHTOB C JTUTEPATYPHBIMH (YU€OHBIMU U HAYYHBIMHU )
VCTOYHHUKAMU B BBICIIEM YUYEOHOM 3aBEJICHUU.

B Hauane cemecTpa mpemnojaBareiib BbIAAET OTACIBbHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B LeiaoM mwiM Mo paszzgenam pa3padaTbIBacTCs OTAEIbHBIM
CTYAEHTOM U 0(hOPMJIISIETCS B YCTAHOBJIEHHOM IOPSIJIKE.

Texnuueckoe opopmienue pedepara

CrtpykTypa pedepara:

TUTYIBHBIN JTUCT
TutyneHbIH TUCT 0hOPMIIIETCS CIEAYIOMNUM 00pa3oM: CM. TUIIOBO MpUMep.

Coneprxanue pedepara

l. BBenenue

II.  OcHoBHas 4yacTh (JIUTEpATyPHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)

IV. Coucok nurepaTypsl

1. [locne TUTYABHOTO JUCTA HA OTIAEIBHOM CTpAaHMIE CIEIYET
orjamjieHue (IJIaH, coJepKaHUe), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3JeJioB
(myHKTOB TUIaHa) pedepara U HOMEpa CTPaAHUIl, YKa3bIBAIOIIUME HAYAJO ATHUX
paszenoB B TeKCTe pedepara.



2.Ilocne ormaBieHus ciaeAyeT BBEICHUE C yKa3aHUEM HAa3BAHHUM pa3JesoB.
OO0BeM BBeZieHUs COCTaBSIET 1,5-2 CTpaHUITBI.

Bo BBeneHun kpaTko 0OOCHOBBIBAETCS aKTyaJIbHOCTh M I[E€J€CO00Pa3HOCTh
BBIOpPAHHON TEMaTHUKHU.

3. OcHoBHas yacTh pedepaTa MOKET UMETh OJHY WJIM HECKOJIBKO IJ1aB,
cocrosamux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3lelioB) M MPEIIoiaraet
OCMBICJIEHHO€ M JIOTUYHOE W3JI0KEHHWE TJaBHBIX TMOJOXKEHUM U  ujeH,
CoJlep KalllUXCs B WM3YYEHHON auTeparype. B TekcTe 00s13aTeinbHbl CCBUIKM Ha
NEPBOUCTOYHUKH. B TOM ciydae, eciiy UUTUPYETCS WM UCIOJIB3YETCS UbS-TM00
HEOpJMHApHAsl MBbICIb, HJAEs, BbBIBOJA, NPUBOJUTCA KaKOM-TMOO LHUPPOBOH
MaTepuai, Tabauibsl — 00s3aTENIbHO CIENyeT CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BbI B3SUIM JIaHHBIN MaTepHaJl.

[enpb nutrepatypHOro 0030pa: OCMBICIUTh, U O00OIIUTh YUCOHBIM U HAYUHBIN
MaTepyaJl IO COBPEMEHHOMY COCTOSHUIO JaHHOIO BOIIPOCA U IPEUIOKHUTH
NEPCIIEKTUBHBIE YT PEIICHUS IPOOIIEM.

4. 3aK/II0YE€HNE COJIEPKUT TJIaBHBIE BBIBOJABI, M HWTOTH U3 TEKCTa
OCHOBHOM 4YacCTH, B HEM OTMEYaeTCs, KaK BBINOJIHEHbI 3a/1a4M, U JOCTUTHYTHI JIH
1enu, copMyJIMPOBAHHBIE BO BBEJICHUU.

5. [TpunoxeHne MOXKeT BKI0YaTh rpaduKu, TaOJINIbI, PACUETHI.

6. bubnuorpadus (CmMCoK TUTEPaTypPHI).

3/1ech YKa3bIBAETCS pPEaJbHO MCHOJIB30BAHHAS JUIsl HANMCaHusA pedepara
auTepatypa, o(opMiieHHas 1O TpaBwiaM OHOIMOrpadUyYECcKOro OMUCAHUS B
COOTBETCTBUHM ¢ TpeboBaHusAMU ['occTangapra.

Jransl padorel HaJX pedepaTom

Paboty Hag pedepaTomM MOXKHO YCIOBHO MOAPA3ACIUThL HA TPU dTarna:
1.IToAroTOBUTENBHBIN ATAIl, BKIKOYAIOIINN U3yUeHUE ITPEAMETA NCCIICIOBAHMS;
2.M3noxenue pe3yabTaToB U3YyUEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOE coob1ieHue o Teme pedepara.

Paborta Haj BbeInoiaHEHHEM pedepaTUBHOIO 33JaHUS MOXET IMPOBOAUTHCS B
yuTanbHbIX 3anaxOubnuorekn KyOI'AY, B noMamHuxX yclOBHSIX B 4Yachl,
OTBE/ICHHBIE ISl CAMOCTOSITEILHOM pa0dO0ThI, a TaK)KE€ B MEPUOJ HHIWBHUAYaTbHOU
paboThl CTYJIEHTOB IMOJ KOHTpOJEM IMpenoaaBaTens Ha kadpeape xumuu. Ilo
OKOHYaHUM WHIUBUIYAIbHOW MPOpPAaOOTKM BCEro 3aJaHusi CTYAEHThI T'PYIIIbI
oQopMIISIOT U cnaroT 0pOPMIIEHHBIN pedepat s NpOBEPKU MPENOAaBaTENO HE
MO3XKE, UEM 3a JIBE HEJIEH /10 €r0 3alUTHI.

CryneHTy pEKOMEHAYeTCSl  BOCIOJIb30BaThCcs  Marepuanamu  (oHAa
oubnunorexku Kyol'AY cornacHo HuXe NPUBEICHHOMY ILJIaHY.

PexomeHnayemblil IVIaH JIMTEPATYPHOIO NMOUCKA
— oOmas wHbopManms O MpodieMe C TMOMOIIbI YYCOHHKOB, SHIMKIONEIUH,
CIIPaBOYHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JTUTEPATypbl), HAYUHBIX
KYypHAJIOB (MPUBOJSITCS B CIIMCKE UCTOYHUKOB);
— HUCIOJIb30BAaHUE HAWJIEHHBIX CCBUIOK B PEKOMEHJIOBAHHOM CIIMCKE JIMTEPATYPhI
JUTSL TalTbHEUIIEro 03HAKOMIIEHUS ¢ TPOOJIEMON;
— 03HAKOMIJIEHHUE C OPUTMHAJILHBIMU pabOTaMH.



5 Tunosoii mpumep
MHNHUCTEPCTBO CEJIBCKOI'O XO3A1CTBA POCCUNUCKU OEJEPAIIN

denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE
YUpEKICHUE BBICIIET0 00pa30BaHUs
«KybaHckuii rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
umenu W.T. TpyOunurHa

Kadenpa xumun

Tema pedepara
KOPPO3MI BETOHOB U 3AIIUTA OT HEE

Pedepar noarorosiex
NBanoBeiM Cepreem BacuiibeBuuem
crynentom rpynmsl CT-2001
APXUTEKTYPHO-CTPOUTEIILHOTO
dakynpTeTa

PykoBoguTens pabOThI
JOLIEHT Kadeapbl XUMUHU
[lectynoBa CBersiana AHaTOIbEBHA

KPACHOJIAP
2020



B nmpomecce moucka KHUI, CTaTel  HEOOXOAMMO  IOJIb30BATHCA
OMOMMOTEUHBIMU KAaTaJlOTaMH, PACIOJIOKEHHBIMH B KOPITYCE 300JIOTHYECKOTO
dakynabTeTa, JUO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEW CETH
Internet, npoiias peructpaluio, ¥ NOJyYUB PEKBU3UTHI PEKUMOB JOCTYIIA.

B 3aBucuMOCTH OT cTenenu npopaboTKU TeMbl U 0opmileHus pedepara
CTYJEHTY TMpPEAOCTaBIACTCS IMPaBO BBICTYIIUTh C COOOIICHUEM MO TEME
pedeparana 3aceganuu kpyxka CHO kadenpsl xumuu B ¢dopmare €xKerogHo
IpOBOAMMBIX KoH(pepeHimii  (paxympTeTcKo uimum MexdaxyapTeTcKoil). Ha
cooOImIeHre O TeMme pedepara ¢ HCHOJb30BAaHUEM MYJIBTHMEIUHHBIX CPEICTB
0TOOpakeHUs MHPOPMAITUKA OTBOUTCS 5-6 MUHYT.

Jlydmne u3 paboT (OPEANOYTUTENLHO AKCIEPUMEHTAIIbHBIE) MOTYT OBITh
MPEICTaBJICHBI AJIS1 yYacCTHsl B YHUBEPCUTETCKOM CMOTPE CTYACHYECKUX padoT.

VYuuthiBas conepKaTelbHbI XapakTep pedepaTUBHON pabOThl U KaYECTBO
€ro 3alluThl, IPENoIaBaTeIb MOKET IPUHATH pelleHrne o AupdepeHIupoBaHHOM
3a4eTe 4acTH MaTepuasa, BBIHOCUMOI'O Ha YK3aMEH.

MeToanyeckue yKa3aHusi M0 HANMUCAHUIO TOKJIA/IA

B xome moAroToBkM mAokiana y CTyACHTa BbIPAOATHIBAIOTCS HABBIKU
CaMOCTOATENILHOTO  TBOPYECKOTO  MBIIUICHHUS, YMEHUE aHaM3UpOBaTh W
CUCTEMATU3UPOBATh MHOTOYHCIICHHYIO MH(OpMAIUIO, MOCTABISIEMYI0 YUYECOHBIMU
W HayYHBIMH W3JAHUSMH, TEPUOANKOHN, CPEICTBAMH MacCOBOW WHMOpmaIuu.
Kpome Toro, ombIT myOJUYIHBIX BRICTYIUICHHHA TIO3BOJISIET CTYICHTY C(OPMHPOBATH
P KOMMYHUKATUBHBIX KauyeCTB, TAKMX KaK YMEHHE YETKO M JIOCTYITHO HM3J1araTh
CBOM MBICJTH, JIeJIaTh BBIBOJBI, HAJIMYUE SIPKOW W O0Opa3HOW pedn W Ipyrux, 0e3
KOTOPBIX HEBO3MOXXHO AKTHBHOE M YCIICITHOE MPOJABWKCHHE TIO0 KapbepHOM
JIECTHHIIE MOJIOJIOTO CTICIIHATTUCTA.

[ToaroToBka nokianga TpedyeT yriyOJIEeHHOTO U3yUYEeHHs COOOIIAeMOM TEMBI,

oOpalieHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0M MPEIOoiaraeT MPOXOKICHUE CIETYIONIUX ITAIOB:

1. Bwibop membt Ooknada. B Xone mNpakTHUECKUX 3aHITHI BBIOOP
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENojaBaTeIeM BOIPOCOB,
UMEIOINXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYZCHTA.

2. [Tlocmanoska wyemu Ookiaoa. DOpMynHpOBaHHE TIETH  PabOTHI

HEOOXOMMO JJIS OTIPEICIICHHS HAlPABJICHHSI TIOUCKA HEOOXOIMMOU JTUTEPATYPhI U
pa3paboTKN CTPYKTyphl jgokmana. CTporo TOBOps, I€db — 3TO MBICICHHOE
MIPEIBOCXUIIICHUE JKEJIaeMOro pe3yibTaTa JAesTeNbHOCTH. [loaToMy mocTaHOBKa
IeIN JTOJDKHA MaKCMMalbHO COBMAJAaTh C Ha3BaHMEM TEeMbl JOKiana. B yctHom
BBICTYIUIEHUN COOOIIEHNEe e 00s3aTeIbHO JIOJDKHO HAaYMHATHCSA CO CioB: «B
CBOEM JIOKJIAJIE 51 XOUy pacckasarh 0...», «Llenpro Moeit paboThl ObLIO. .. ».

3. Iloobop neobxooumoti numepamyper no meme. Pabora c autepaTypou
COCTOMT W3 CHCTEMHOTO TM0A0Opa KHUT ¥ TMOCIEAYIONIEro H3ydeHus,
COJIEpP KAINUXCS B HUX MAaTEpUAJIOB, B PE3yJbTaTe YEro KOPPEKTUPYETCS Ha3BaHUE



TeMbl W (GopMynupoBka Ieneid paboTel. JKemaTenpHO HCHONB30BaTh NS
MOATOTOBKHU JIOKJIaJla HE MEHEE TPEX HANMEHOBAHWI HMCTOYHUKOB, YTO IOJIKHO
MPOJIEMOHCTPUPOBATh YMEHHUE CTYJEHTa COIOCTaBIATH M AHAIW3UPOBATH
auTeparypy. Joknaz BBINOJNHSETCS TOJBKO MO HAy4YHBIM (HE 1o ydeOHukam!)
UCCJIEIOBAHUSIM, MOHOTpa(HsIM U HAYYHBIM CTAThSIM.

4.  Onpeoenenue cmpykmypvl O00K1a0d. ITOT TMYHKT 3aBEpIIacT
MOJIFOTOBUTENIbHYIO PabOTy NIl HAlTMCaHMs TEKCTa JOKJIaaa U JOJKEH COJEpKaTh
BCE, YTO MOXHO TMpeABUieTh. CTPYKTypa NpeAcTaBiIsieT cOOON KPaTKUil TE3UCHBIN
KOHCIIEKT TOT0, YTO BBIHOCUTCS B cooOuieHue. O0s13aTeTbHBIMU KOMIIOHEHTAMU
SBJISIIOTCSI COOCTBEHHBIE BBIBOIbI M CITUCOK MCIIOJIb30BAHHOM JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOX0AMMO TTOMHUTb,
YTO BpeMs JoKjiaaa orpaHuyeHo. Iloatomy cienyer oTOHMparh TOJBKO Hamboliee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO WM npumepbl. I[lpu 3ToM HEoOXoaumo
n30€kKaTh «Pa30pPBAHHOCTU» TEKCTA, OJHO JOJDKHO IUIABHO BBITEKATHh U3 JIPYTOro,
COOTBETCTBOBATH JIOTUYECKON JIMHUU JJOKJIaJa. DTO OCOOEHHO Ba)KHO MPH padboTe C
HECKOJIBKUMH HCTOYHUKAMH.

Jlokiiag HEe JAOKEeH OBITh IeperpykeH TOUHbIMH Idpamu. Cremgyer
BBISICHUTh 3HAYEHUE BCEX HOBBIX MOHATHI, BCTPEYAIONIMXCS B JTOKIAAE, U YMETh
X oOBACHUTH. B KOHIlE A0KIaza HEOOXOOUMO YETKO C(HOPMYIUPOBATH BBIBOBI,
KOTOpPbIE COOTBETCTBYIOT MOCTABJICHHBIM 3aJadyaM M OOO0OIAIOT W3JI0KEHHBIN
MaTepHall.

[To Bpemenu o0beM gokinana coctanisieT 7-10 MuHyT.

11 IlepeyeHb HHMPOPMANUOHHBIX TEXHOJOTHH,MCIOJIb3yeMbIX
IPU OCYLIECTBJICEHNH 00pa30BaTeJIbHOIO Mpouecca no JUCHMILINHE,
BKJIIOYasl nepe4YeHb MPOrpaMMHOI0 o0ecnevyeHust U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

NH(popmalilnoOHHbIE TEXHOJOTUH, HCIOJIb3yeMble IPU  OCYIIECTBICHUU
o0pa3oBaTeNpHOrO  Mpolecca MO  JUCHUIUIMHE  TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJICHCTBHE MEXAY YYaCTHUKaMH 00pa30BaTENIbHOTO MPOIIecca, B TOM YHUCIIe
CUHXPOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJCHCTBUE TMOCPEICTBOM CETH
"Untepner"; QukcupoBath x0a 00pa30oBaTENbHOrO IpoOIEcca, pe3yJbTaToB
MPOMEKYTOUYHOM aTTecTallMi MO JAWCHMIUIMHE U  pPe3yJIbTaTOB OCBOCHHS
o0pa30oBaTeNbHON MpOrpaMMbl; OPraHU30BaTh MPOIECC OO0pa3oBaHUS MyTEM
BU3yallM3allMl  M3ydyaeMod  HMH(OpMauMu  TOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTalui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pe3yJbTaThl OOy4Y€HHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.



Ilepeuens muuen3nonHoro 110

Ne | HammeHoBaHMe Kparkoe onucanue
1 | Microsoft Windows OmnepalmoHHas CUCTeMa
2 | Microsoft Office [TakeT O(UCHBIX MPUITIOKECHUH

(BxmrouactWord, Excel,
PowerPoint)

3 | Microsoft Visio CxeMsbl B arpaMMebl

4 | Autodesk Autocad CAIIP

5 | CucreMaTeCTUpOBAHUS TectupoBanue
INDIGO

[lepeuens npodeccnoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPAaBOYHBIX CUCTEM

Ne | HaumeHoBaHue Temarnka JJIEKTPOHHBIN ajpec

1 | HayuHasnekTpoHHas | Y HUBEpcalbHas https://elibrary.ru/
oubnuotekaeLibrary

2 | DWG.ru YHuBepcaipHas http://dwq.ru

3 | Korcynprantllmoc | IIpaBoBas https://www.consultant.ru/

Hoctyn k cetu UHTEpHET, TOCTYI B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO CPELy YHUBEPCHUTETA.

ABTOpCKHeE IPOrpaMMHbIe POAYKTHI, 0a3bl JAHHBIX

1. CBuaerenbCcTBO O TrOCYNAapCTBEHHOM peructpaiuu 0a3 maHHbIx No
2009620007 peructpanui MynbTUMEIUNHBIE JEKIMU MO0 XuMuH: «OO0mue
CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TIpoliecchl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6nonckas E.K.

2. CBUACTENBCTBO O TOCYAApPCTBEHHOM perucrpanuu 0a3 maHHBIX No
2008620374 MynbTUMEIUIHBIE JEKIIUN 110 XUMUM: «XHUMUsL. OCHOBHbBIC MOHSITHUS
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., lNaiinykosa H.T'., Sl6monckas E.K.

3. CBUACTENBCTBO O TOCYJAPCTBEHHOM perucrpanuu 0a3 gaHHBIX No
2008620372 MynpTUMEIUUHBIE JICKIUU 1O XUMHH: «TOMIMBHO-CMa304YHBIE
Matepuaibly», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOW peructpauuu 0a3  JaHHBIX
2008620370 MynbTUMeAuMHBIE JIEKIIMKM 1O XxuMuu: «Boma m e€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaitroponosa E.A., lNalinykoBa H.I'., SI6mounckas E.K.

5. CBUACTENBCTBO O TOCYAApPCTBEHHOW perucrpanuu 0a3 gaHHbIX No
2009620262 MynbTUMEIHUIHBIE JEKIMA MO XUMHUU: «XUMHUYECKAsT KUHETHKA U
TepMOJIUHAMHUKaY, aBTophl Kaiiroponosa E.A., lNaiinykoBa H.I'., SI6nonckas E.K.

6. CBHUAETEIBCTBO O TOCYAAPCTBEHHOU peructparuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTophl: [aiinykoBa H.I.
S6nonckas E.K., Cunopoga.


https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

7. CBUAETENBCTBO O TOCYIApCTBEHHOM perucTpanuu 6a3pl naHHBIX PO Ne
2010620525 «OKUCAUTEIHLHO-BOCCTAHOBUTEIIPHBIE PAaBHOBECHS B XHUMHYECKUX
peakuusx», aBtopsl: ['alinykoBa H.I'. SIononckas E.K., Cunoposa U.N.

12. MarepuajbHO-TEXHHYECKOe oO0ecmeyeHue OOyYeHHs] 1O

aucoumiuHe 1Js Jun ¢ OB3 1 uHBaJIMI0B

Bxoanast rpynna B IJIaBHBIA y4eOHBIH KOpITyc 000pyA0BaH MaHIycoOM, KHOIIKOH BBI30Ba,
TaKTWIBHBIMA  TaOJIMYKaMH, OIOPHBIMH  TOPYYHSMH, MPEAYNPEKIAOMUMHA  3HAKaMH,
JOCTYITHBIM PaCIIMPEHHBIM BXOJOM, B KOPITYCE €CTh CIICHAILHO 00OpYyIOBaHHAS CaHUTAapHas
komHata. [nga mnepememenus uHBaIuaoB W JIOB3 B momenieHHMM HMeEETCS MNEPEABUIKHOMN
T'YCEHUYHBINA CTYNEeHbKOXOA. Kopryc oOcCHalleH NpOTHBONOKAPHOW 3BYKOBOM M BHU3YaJIbHOU
CHTHAaJIM3allueH

HaumMenoBaHnue nmomMeneHui ajis Anpec (MeCTOIOJIOKEHNE) TOMEIIeHHA
HanmeHoBaHue y4eGHBIX . N
IPEIMETOB, KYPCOB MPOBEICHUS BCEX BHIOB yUCOHOM JUTS IPOBEICHHSI BCEX BUIOB YUeOHOU
p » KYPCOB, | JeSITeIBHOCTH, MPETyCMOTPCHHOM JESITeBHOCTH, MPEIyCMOTPCHHOM
JUCLHUIUIAH (MOXyJei),
y4eOHBIM [UIAHOM, B TOM YHCIIC y4eOHBIM UTaHOM (B ClIydae
Ne |mpakTHKH, HHBIX BHIOB . .
N MIOMEIIEHUS JJIS CAaMOCTOSTEIbHOM peanm3aryu 00pa3oBaTeILHON
/11 |y9eOHOM AeATeNbHOCTH, .
paboThl, ¢ YyKa3aHUEM IEPEeUHs] OCHOBHOTO |[IPOTPaMMEI B CETEBOI popme
MPEIYCMOTPEHHBIX YIeOHBIM
. o0opynoBaHUs, yaeOHO-HATIIS THBIX JOTIOTHUTEIHHO YKA3bIBACTCS
TUTaHOM 00pa30BaTEIHHOMN .
DOEPAMMEL MOCcoOWH M UCTIOIB3YEMOT'0 IPOTPAMMHOTO |[HANMEHOBAaHUE OpTaHU3AINH, C
porp obOecreueHus KOTOPOH 3aKJIF0YEH JOTOBOP)
1 (2 3 4
TTomemenne Ne221 I'VK, mmomaas — 101
M?; TOCAIOYHBIX MecT 95, ydueOHas
ayIUTOPHS IS IPOBEACHNUS 3aHITHN
JIEKIIHOHHOTO THIIA, 3aHATHIA
CEMHHAPCKOTO TUTIA, KypPCOBOTO
MIPOEKTHPOBAHUS (BBITIOTHEHUS KYPCOBBIX
paboT), rPYNIIOBBIX ¥ HHINBUAYAIBHBIX
KOHCYJIbTAIIMI, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTecTanuy, B ToM uncie [350044, Kpacnonapckuii kpaii, T.
JUIs1 00y4arOLIUXCsl C UHBAHIHOCTBIO U Kpacnonap, yin. um. Kanununa, 13
Xumus > >

OB3

CIeNHaNn3UpOBaHHas MeOenb (yueOHas
JO0CKa, yaeOHast MeOesb) , B TOM YHCIIe IS
o0yJaromuxcst ¢ HHBATHIHOCTRIO 1 OB3;
TEXHUYECKUE CPENICTBA 00yUeHHS, HAOOPHI
JEMOHCTPAIIMOHHOTO 000pYJOBaHUS H
y4eOHO-HATIISTHBIX TI0CO0Hi (HOYTOYK,
HPOEKTOP, 3KpaH), B TOM YHUCIE IS
oOydaromuxcst ¢ UHBaIUIHOCThIO 1 OB3

114 300 yuebHas ayauTOpust U1
MIPOBEACHUS 3aHATHH CEMUHAPCKOTO THIIA,
KYpCOBOTO MPOEKTUPOBAHUS
(BBIIOTTHEHHUS KYPCOBBIX padoT),
IPYIIOBBIX U HHAWBUIYaIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS 1
MIPOMEXXYTOYHOH aTTECTAINH, B TOM YHCIIE
Xumust JUIsL 00yJarOLIMXCsl C MHBAJIMIHOCTBIO U
OB3  Ilomemenue Nel14 300,
IOCaJOYHBIX MECT — 25; IIoImags —
43m?; yueOHast ayIUTOPHS U IPOBEACHUS
3aHATHH CEMHUHAPCKOTO THIIA, KYPCOBOTO
[IPOEKTUPOBAHHUS (BBITOJHEHHUS KYPCOBBIX
paboT), TPYIIIOBBIX U MHAWBUAYAIBHBIX
KOHCYJBTAINH, TEKYIIEro KOHTPOJIS U

350044, KpacHomapckuii Kpaid, T.
Kpacnozap, yi. uMm. Kanununa, 13




MIPOMEKYTOYHOM aTTECTALNHU, B TOM YHCIIC
JUTST 00YYarOIINXCs C HHBATMIHOCTBIO U
OB3

CIenraNIn3upoBaHHas Mebeb(yueOHas
JO0CKa, yaeOHast MeOelb), B TOM YHCIe IS
oOyJaromuxcs ¢ ”HBANAIHOCTHIO 1 OB3

TTomenienne Ne221 I'VK, miomans —
101m?; mocagouHbIX MecT — 95; yueOHas
AyAUTOPUS JUIS IPOBEACHHS Y4EOHBIX
3aHATHH, IJIs1 CAMOCTOSTEIILHOM PaboTHI
00y4aroImuxcsi, B TOM YHCIIE JUIs
oOyJaromuxcs ¢ “HBAMUAHOCThIO 1 OB3
CIenHaNu3upoBaHHast Mebenb (yueOHas
JocKa, yaeOHas me0enp), B T.9 A
o0yJaromuxcst ¢ HHBAMHAHOCTHIO 1 OB3;
TEXHUYECKHE CPEACTBA 00YUICHNUS, HAOOPEI
JEMOHCTPAMOHHOTO 000PYAOBAHNUS U
y4eOHO-HATTIAIHBIX TOCOOHH (HOYTOYK,
MIPOEKTOP, FKPaH), B T.4 JUIsl 00yUYarOLTHXCS
¢ naBaaugHocThio u OB3;

nporpamMmmHoe odoecnieyenue: Windows,
Office.

ITomemenne Nel14 300, miomans —
43M?%; OCaTOYHBIX MeCT — 25; yueOHas
ayIUTOPHS IS IPOBEACHUS YICOHBIX
3aHATHUH, IJI1 CAMOCTOSTEIBHON pabOTHI
00yJaromuxcs, B TOM YHCIE IS
oOyJaromuxcs ¢ HHBANAIHOCTHIO 1 OB3
crenuaIn3upoBaHHas MeOenb (yueOHas
J0cKa, ydeOHast MeOeJb), B TOM YHCIIe JUIs
00yJaromuxcs ¢ HHBATUAHOCThIO 1 OB3

13. OcoOennocTu opranusanuu o0ydenus jgun ¢ OB3 u
HHBAJIUIA0B

Jns uaBamunoB u juil ¢ OB3 MOXeT H3MEHATHCS O0BEM JIUCHUTLTUHBI
(Momyns) B yacax, BBIJICJIGHHBIX Ha KOHTAKTHYIO palboTy o0O0ydaromerocs c
npernojaBareneM (10 BUJIaM Y4€OHBIX 3aHSTHUH) M HA CaMOCTOSITENbHYIO padoTy
oOyuaroierocsi (Ipyd 3TOM HE YBEIMYMBAETCA KOJMYECTBO 3a4€THBIX €IMHULL,
BBIJICTICHHBIX Ha OCBOCHUE TUCIUTIIINHBEI).

@DOH/IBI OIIEHOYHBIX CPENICTB AJANTUPYIOTCS K OTPaHUYCHUSIM 3I0POBbS U
BOCHPUATHUS UH(POPMALIMKI 00YUYaIOIIUMHUCS.

OcHoBHbIE (HOPMBI TIPEJCTABICHUS OIEHOYHBIX CPEJICTB — B IEYaTHOU
dbopme unu B hopMe IEKTPOHHOTO IOKYMEHTA.

@opMBbI KOHTPOJISI ¥ OIIEHKH Pe3yJIbTATOB 00y4YeHUs] HHBAJIUIAOB U JIMII
c OB3

Kareropun ®opma KOHTPOJISL ¥ OLEHKU Pe3yIbTaTOB 00yUeHHUS

CTYEHTOB C
OB3 un




HWHBAJIMAHOCTBIO

C Hapywenuem
3peHus

- YCTHasE TPOBEpKa: JUCKYCCHHM, TPEHWHTH, KPYIJIBIE  CTOJBI,
cobece10BaHusl, YCTHBIC KOJJIOKBHYMBI H JIp.;

- C HCIOJb30BaHMEM KoMIbloTepa M creuuanbHoro IIO: pabora ¢
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pPECYypcaMH, TECTUpOBaHHE, pedeparsl,
KYpPCOBBIE TPOCKTHI, AMCTAHIIMOHHBIE (OPMBI, €CJIH TMO3BOJSIET OCTPOTA
3peHust - rpaduieckue paboThl U 1p.;

IIPY BO3MOYKHOCTH IMUCHMEHHAs IPOBEPKA C UCIIOJIB30BAHUEM pelibeHO-

TOYEUHOW cucTeMbl bpaiins, yBennueHHoro mpudTa, UCIOIb30BaHNEe
CHEIUATBHBIX TEXHHUECKUX CPEACTB (TH(PIOTEXHUIECKUX CPENICTB):
KOHTPOJIbHBIE, rpaduiyeckue paboThl, TECTUPOBAHKE, TOMALTHHUE 3aJaHUS,
3Cce, OTYETHI U JP.

C napywenuem
cnyxa

- NUCbMEHHAs IPOBEpPKa: KOHTPOJbHbIE, TIpaduueckue padoThl,
TECTUPOBAHUE, JOMAIIHHUE 3aJaHMsI, 3CCE, IUCbMEHHbIE KOJUIOKBHUYMBI,
OTYETHI U JIp.;

- C UCIOJIB30BAaHUEM KOMIIBIOTEpa: paboTa C  AIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU  pECypcaMu, TECTUpOBaHHE, pedeparbl, KypCOBbIE
MPOEKTHI, rpaduueckre padoThl, AUCTAaHIIMOHHBIE (GOPMBI U Jp.;

IpY  BO3MOKHOCTH YCTHasl IPOBEPKA C UCIOJIb30BAHUEM CIIEIIMAIbHBIX
TEXHUUYECKUX CPEACTB (ayIMOCPEACTB, CPEACTB KOMMYHHUKAIUH,
3BYKOYCHJIMBAIOLLEH anmnapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIbI, coOOeceI0BaHMUs, YCTHbIE KOJUIOKBUYMBI U JIP.

C napywenuem
ONOpPHO-
08u2amenbHo20
annapama

- IIMCbMEHHAs MPOBEPKA C UCIIOJIB30BAHUEM  CIELIMAIBHBIX
TEXHUUYECKUX CPEZCTB (apTEpHATUBHBIX CPEJICTB BBOJA, YIPABIIECHUS
KOMIIBIOTEPOM M JIp.): KOHTpPOJIbHBIE, rpaduyeckre paboThl, TECTUPOBAHUE,
JIOMaIlHKE 3aJaHus, 3CCE, MUCbMEHHBIE KOJJIOKBUYMBI, OTYETHI U JIP.;

- YCTHas NPOBEPKa,  C UCIOJIB30BAHUEM  CIELMAIBHBIX
TEXHUYECKUX CPEACTB (CpPelCTB KOMMYHMKAIMI): JUCKYCCHM, TPEHMHIH,
KpYTIJIbIE CTOJIBI, cOOECe10BaH s, YCTHBIE KOJUIOKBUYMBI U JIp.;

C UCIIOJIb30BaHUEM KOMITbIOTepa U crieruanbHoro 10 (anbTepHaTUBHBIX

CpEICTB BBOJAa U yIpaBJIeHUS KOMIIBIOTEPOM U JIp.): paboTta ¢
ANEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpPCAMU, TECTUPOBAHUE, pedeparTsl,
KYpPCOBBIE MPOEKTHI, rpaduueckue paboThl, AUCTAHITUOHHBIE (DOPMBI
MpeAnoYTUTENbHEE 00y4atoIMMCsl, OTPAaHUYEHHBIM B TIEPEIBUKEHUH U JIP.

Axantaumss  OpouUeaypbl  NPOBEACHUS  NPOMEKYTOYHOH
arrecTaluu AJId HHBAJIUA0B 1 jul ¢ OB3:

B xone npoBeneHus IpoOMEXyTOUHOU aTTeCTAlMU IIPETYCMOTPEHO:
— npeabaBieHHEe OO0ydYalomMUMCs TeYaTHBIX U (WIM) SJIEKTPOHHBIX
MaTepuasoB B (popmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBBS;
- BO3MOYKHOCTh II0JIb30BaTbCS WHIWBHUIYAIbHBIMH YCTPOWCTBAMH U




CpeACTBaMHM, MO3BOJISIONIMMH Al TUPOBATh MaTEpHUaibl, OCYIIECTBISATh NPUEM U
nepeaavyy MHGOPMAILIMK C YYETOM UX UHAUBUAYAJIbHBIX OCOOEHHOCTEMH;

- YBEJIMYEHUE MPOJOJIKUTEIIBHOCTH MPOBEICHUS aTTECTALNY;

- BO3MOKHOCTh MTPUCYTCTBHS ACCUCTEHTA U OKa3aHUSI UM HEOOXOIUMOMN
noMoimy (3aHATH pabodee MeCTO, NEPEIBHUTaThCA, MPOYUTaTh W O(QOPMHUTH
3aJjaHue, OOIIATHCS C MPENOJaBaATEIIEM).

@opMbl TPOMEKYTOUHOM aTTECTAllMM N1 MHBAIUAOB U Jull ¢ OB3 noimkHbI
YUYUTHIBATh WHIMBUYaJIbHbIC u ncuxousnyeckue O0COOEHHOCTH
oOyuaromierocs/ooyqatomuxcst mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
MMCbMEHHO Ha KOMITIbIOTEpE, B (hOpMeE TECTUPOBAHUS U T.I1.).

CneuuajbHble YCJI0BHS, o0ecnieunBaeMble B mpouecce

npenogaBaHus IUCHUIIJIMHDBI
CTyA€eHThI C HAPYLIEHUSMH 3peHUs

- npefocTaBieHue  0o0pa3oBaTEILHOIO  KOHTEHTA B TEKCTOBOM
ANEKTPOHHOM  ¢dopmaTe,  MO3BOJSIONIEM  MEPEBOAUTh  IIOCKONEYATHYIO
MH(pOpMAIIMIO B ayIUATIBHYIO WIIH TAKTUIIbHYIO (OpMY;

- BO3MOKHOCTh ~ MCIIOJIb30BaTh HMHIAUBUAYAJIbHBIE YCTPOWMCTBA W
CpEeACTBa, MO3BOJISIIOIIME aJalTUPOBaTh MAaTEpHUANIbl, OCYIIECTBIATh NPUEM U
nepeaadyy MHQopMaIu ¢ y4eTOM HHIUBUIYAIBHBIX OCOOCHHOCTEH M COCTOSIHUS
310pOBbS CTYJICHTA,;

- NpEOCTaBICHNE BO3MOXKHOCTU MPEAKYPCOBOTO O3HAKOMJICHUS C
COJICp’)KaHHEeM Y4YeOHOM JUCHUIUIMHBI U MaTepuajoM IO Kypcy 3a CUET
pa3menieHus nHPopMaIui Ha KOPIIOPATUBHOM 00pa30BaTEIbHOM MOPTAJIE;

- WCIIOJIb30BaHUE YETKOTO W YBEJMYEHHOTO MO pasMmepy Ipudra u
rpaduyecKuX 00BEKTOB B MYJIbTUMEIUUHBIX TIPE3CHTAIUAX;

- HCIIOJIb30BaHNE MHCTPYMEHTOB <«JIyIay», «IPOKEKTOP» IMpH padore ¢
MHTEPAKTUBHOU TIOCKOM;

- 03BYyYMBaHUE BU3YAJIBHOMN uH(popmaru, MIPEACTABICHHON
00y4JarommmMcs B X0/1€ 3aHSITHH;
- oOecrieueHue pa3IaTOYHBIM MaTepualoM, DyOIUpyOINUM

uH(pOpMaIUIO, BEHIBOAUMYIO Ha dKPaH;

— HaJu4yue MOANUCEd U ONHCAHUS Y BCEX MCMOJIb3YEMBIX B IMPOILIECCE
oOy4YeHUsT PUCYHKOB U HMHBIX rpaduueckux OOBEKTOB, YTO AAET BO3MOXKHOCTH
MEPEBECTU MUCbMEHHBIN TEKCT B ayAUAIbHBIN,

— obOecrieueHue 0COOOr0 PEYEBOr0 PEXKMMaA TMPENOJaBaHus: JICKIIUU
YUTAIOTCS TPOMKO, Pa300pyMBO, OTYETIIMBO, C TAy3aMU MEXIY CMBICIOBBIMU
Oomoxkamu  uwHPOpManuu, O0OECIEUMBACTCS  MHTOHUPOBAHUE, TOBTOPEHUE,
aKIIEHTUPOBaHUE, TPO(DUIIAKTHKA PACCEMBAHWS BHUMAHUS;

- MUHUMH3aLMsl BHEIIHETO IIyMa M oOOecleyeHre CIOKOMHOMN
ayIMaJIbHOM 00CTaHOBKHY,

— BO3MOXHOCTh BECTH 3aluCh y4eOHON HH(POpMALUMU CTYyJACHTAMHU B
yaoOHoU s HUX (opMe (ayaualibHO, ayJIMOBU3YalbHO, HA HOYTOYKE, B BHUJIEC
MOMETOK B 3apaHee MOJITOTOBJIEHHOM TEKCTE);



— yBEJIIMYEHUE JOJIM METOJOB COLMAIbHOW CTUMYISAUMU (oOpalieHue
BHUMAaHMS, anejUIsiiusl K OrPaHUYEHUSIM [0 BPEMEHU, KOHTAKTHbIE BUABI paloT,
IpYNIIOBBIC 33IaHUS U JIP.) HAa IPAKTUYECKUX U JTA0OPATOPHBIX 3aHATUSX;

— MHUHUMHU3UPOBAaHUE 3aJaHui, TpeOYIOIUX AaKTUBHOTO  HUCIIOJIb30BAaHUS
3pUTEILHON MaMSTU U 3PUTEIHLHOTO BHUMAHUS,

— IPUMEHEHHE TMOATallHOM CHUCTEMbl KOHTpPOJs, O0oJiee 4YacThlii KOHTPOJb
BBITIOJIHEHUS 3a/IaHUM JIJIS1 CAMOCTOSATEIBLHON paboTHhI.

CTyA€eHThI C HApYIIEeHUSIMH ONMOPHO-ABUraTe/JIbHOI0 anmnapara
(MaJIOMOOWIbHBIE CTYIEHTDI, CTY/A€HTbI, UMEIOIIHe TPYAHOCTH
nepeABHKEHUsI M MATOJOTHIO BEPXHUX KOHEYHOCTEH)

- BO3MOKHOCTh UCIIOJIb30BATh CHEIUaTbHOE IPOrpaMMHOE
oOecrieyeHue W CIenualibHOE O0OpYJOBaHHME W TO3BOJISIONIEE KOMIICHCHUPOBATH
JIBUTATEILHOE HapyIlleHue (KOJSICKU, XOIyHKH, TPOCTH U JIp.);

- MIPEIOCTaBICHNE BOBMOXHOCTH MPEIKYPCOBOTO 03HAKOMIICHHS C
coJiep KaHNEeM YUeOHOU TUCITUTIIMHBI 1 MaTePUAIOM I10 KypCy 3a CUET
pa3MerieHrs nHpopMaIyu Ha KOPIIOPATUBHOM 00pa30BaTeILHOM TOPTAJIE;

- MIPUMEHEHUE JIOTTOTHATEILHBIX CPEACTB aKTUBH3AIINHN TTPOIIECCOB
3aIlIOMUHAHMS ¥ TIOBTOPCHUS;

- oTIopa Ha OTPEACIICHHBIC U TOYHBIC TOHSATHUS;

- WCITIOJIb30BAHUE JJI UIUTFOCTPAIIMN KOHKPETHBIX TPUMEPOB;

- pUMEHEHUE BONPOCOB JJII MOHUTOPUHTA TOHUMAaHMUS;

- pasziefieHue U3y4aeMoro Marepraina Ha HeOOIbIINUE JTIOTUYECKUE
OJI0KH;

- YBEJIMYEHHE JIOJIM KOHKPETHOTO MaTepuasia U COONI0ICHIE MPUHIINTIA
OT MPOCTOTO K CIIOKHOMY TP 0OBSICHEHUU MaTepHaa;

- HaJIM4Hre YETKON CUCTEMBI U aJITOPUTMa OPTaHU3aIluN
CaMOCTOATENbHBIX Pa00T U MPOBEPKH 33JaHUI C 0053aTeIbHON KOPPEKTUPOBKOW 1
KOMMEHTAPHUSIMU;

— YBEIMYEHUE J0JIU METOAOB COLMAIBHOW CTUMYysuuU (oOparieHue
BHUMAHWS, aNIeInus K OTPAaHUYCHHUSIM 10 BPEMEHHU, KOHTAaKTHBIE BUIBI PadoT,
IPYIIOBBIC 3aaHUs JIp.);

- obOecrieueHue OECIPEnsITCTBEHHOIO JOCTyNa B MOMEIIEHHUS, a TaKkKe
peObIBAHMSI HUX;

- HAJIMYME BO3MOXKHOCTH HCIIOJIh30BAaTh WHIWBUIyaJIbHBIE YCTPOMCTBA
U CPEJICTBA, MO3BOJIAIONINE OOCCIICYUTh PeaTu3aliio YPrOHOMUYECKUX MMPUHIIATIOB
u KoM(popTHOe TpeObIBaHHE HAa MECT€ B TEYEHHWE BCEro IMepuoaa y4EObI
(mozacTaBkH, cieUaIbHbIE TOAYIIKHU U Ap.).

CTyneHThI ¢ HAapylIeHUSIMH ciayXxa (rJiyxue, cjadocablianue,
MO3/IHOOTJIOXIIIHE)

— npeaoCTaBJICHHUC O6p330BaT€HBHOFO KOHTCHTA B TCKCTOBOM
QJICKTPOHHOM (I)opMaTe, IMO3BOJIAIOIICM IICPCBOANTD ayIUAJIBHYTO (bOpMy JICKIINU B



TJIOCKOTIEUaTHYI0 HH()OPMAITHIO;

— HaJIU4Yue BO3MOYHOCTH UCI0JIb30BaTh UHIVBUyaJIbHbIE
3BYKOYCUJIMBAIOIINE YCTPOMCTBA U CYPAOTEXHUYECKUE CPEACTBA, MO3BOJISIONINE
OCYUIECTBJIATH MPUEM U Tiepeaady UHPOpMaLMU; OCYIIECTBIATh B3aUMOOOPATHBIH
NEepPeBO/I TEKCTOBBIX U ayauo(daiiyioB (OJOKHOT JJIsi pEYEBOTO BBOJA), a TaKkKe
3aIlKiCh U BOCTIPOU3BEACHHUE 3pUTEIBHON HHPOPMAITIH.

— HaJgWM4he CHUCTEMBl 33JaHUl, O0O0ECIEYHBAIONINX CHUCTEMAaTH3AIUIO
BepOaTbHOrO MaTepuala, €ro CxemMaTH3alfio, MepeBOJ B TaOIUIbI, CXEMBI,
OTIOpPHBIE TEKCTBI, III0CCAPUH;

— Hajguyhe HASAHOTO  CONPOBOXACHUS  M3yd4aeMoro Marepuana
(CTpYKTYpHO-JIOTHYECKHUE CXEMbl, TaOJUllbl, TpaduKH, KOHIICHTPUPYIOIIHE U
o0o0b1maronme nHPopMalrio, OMOPHBIE KOHCIIEKTHI, pa3AaTOYHbIN MaTepuan);

— Hajgu4ue 4€TKOW CHUCTEMbI U aJITOPUTMA OpPTraHU3aIlMi CaMOCTOATENbHBIX
paboT M IPOBEPKH 3aqaHUI C 005A3aTEIHHON KOPPEKTUPOBKOW U KOMMEHTAPHSIMH;

— o00ecTieueHHEe TPAKTUKH OINEPEKAIOMICT0 YTCHHs, KOT/Ia CTYICHTHI
3apaHee 3HAKOMATCS C MaTepHaJioM M BBIACISIOT HE3HAKOMBIE M HEMOHSITHBIC
CJIOBa U (pparMeHTHI;

— 0coObIil peueBor pexuM paboOThl (0TKA3 OT JJIMHHBIX (pa3 U CIOKHBIX
MIPEIOKECHHM, XOPOIIIasi ApTUKYJISIINS, YeTKOCTh U3JI0OKEHUS, OTCYTCTBUE JIMIITHAX
CJIOB; TMOBTOpeHUE (pa3 0e3 H3MEHEHMs] CJIOB U TMOpsAJKa HUX CJIEAOBaHUS,
o0ecrieueHrne 3pUTENBHOTO KOHTaKTa BO BpeMsi TOBOPEHHS U UyTh Oojee
MEJJICHHOTO TeMITa PEYH, UCIIOIh30BAaHNE €CTECTBEHHBIX )KECTOB 1 MUMHUKH );

— u€Tkoe COOJIIOJICHUE  adrOpuTMa  3aHATUS W 3aJaHdid s
CaMOCTOATENLHON paboThl (HAa3bIBAHUE TEMbI, TTOCTAHOBKA IIEJIM, COOOIICHUE U
3aMKCh TJ1aHa, BBIJCIICHUE OCHOBHBIX TOHITHI W METOJIOB UX M3Y4YCHUS, YKa3aHUE
BUJIOB JICATEIILHOCTH CTYJCHTOB U CIOCOOOB TMPOBEPKH YCBOEHUS MaTepuara,
cioBapHas pabora);

— coOmonenne TpeOOBaHUN K MPEIBSBISEMBIM YYEOHBIM TEKCTaM
(pa3OuMBKa TEKCTa HA YaCTH; BBIJICJICHUE OMOPHBIX CMBICIIOBBIX ITYHKTOB; MCIIOJb-
30BaHHE HATJISTHBIX CPEJICTB);

— MHUHUMU3AMMS BHEITHUX [ITyMOB;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHUTH BepOaIbHBIN U TpaduuecKuii
MaTepua, KOMIUIEKCHOE€ HWCIOJIb30BaHUE TIHCbMEHHBIX M YCTHBIX CPEICTB
KOMMYHUKAIIMH MPU paboTe B TPYIIIE;

— COYETaHWE Ha 3aHATHIX BCEX BHJOB PEUYCBOU NEATECIBHOCTH (TOBOPCHHS,
CIIyIIaHUs, YTCHUS, TNChMa, 3pUTEILHOTO BOCIIPHUATHS C JIUIIA TOBOPSIIIETO).

CTyaeHTbl ¢ IPOYMMH BHAAMU HAPyLICHUMI
(ALII ¢ HapymieHUAMH pevu, 3200/1eBAHUS IHIOKPUHHOI, IEHTPAJbHOM
HEPBHOI U CePAEYHO-COCYAUCTOM CUCTEM, OHKOJIOTHYeCKHUEe 3200/ 1eBAHMSA)

— HaJINYME€ BO3MOXHOCTH HUCIIOJIb30BaTh NHAMBUyaJIbHbIE YCTPONCTBA U
CpEeJICTBA, MO3BOJISIOIINE OCYIIECTBISATh MPUEM U TIepeiady HHPOpMaLUK;
— HaJIMYUE CUCTEMBI 33JjaHUi, 00ECTIEUNBAIOLUX CUCTEMATU3aLINIO



BepOaIbHOrO MaTepHana, ero CXeMaTH3alHIo, IIEPEBO/ B TAOIHUIIbI, CXEMBI,
OTOPHBIE TEKCTHI, TJIOCCAPHIL;

— HaJu4He HArJsHOTO COMPOBOXKICHUS U3Yy4aeMOT0 MaTepHaa;

— Hajguyue Y€TKOW CHCTEMBI M aJITOPUTMA OpraHU3aAIMKA CAMOCTOSTEIbHBIX
paboT ¥ IPOBEPKH 3aJaHUI C 005A3aTEIbHON KOPPEKTUPOBKOW U KOMMEHTAPUSAMH;

— o0ecrnieyeHre MPAKTUKHU OMEPEKAIOIIEro YTeHHUs, KOTIa CTYACHTHI
3apaHee 3HAKOMSITCSI C MaTEPUAJIOM U BBIIETISIIOT HE3HAKOMBIE M HETIOHATHBIE
CJIOBA U (pparMeHTHI;

— MPeIoCTaBICHUE BO3MOKHOCTH COOTHOCUTH BEpOANIbHBIN U rpaduyecKuii
MaTepHrat; KOMIUIEKCHOE UCTIOIb30BaHNE MTMCHbMEHHBIX M YCTHBIX CPE/ICTB
KOMMYHUKALIMH pU paboTe B TPYyIIIE;

— COYETaHUE Ha 3aHATHUAX BCEX BUJOB PEUEBOM ACATENBHOCTH (TOBOPEHMUS,
CIIyLIaHUsl, YT€HHUS], IUCbMa, 3pUTEILHOTO BOCIPUITHS C JIMLA TOBOPSLIETO);

— npeaocTaBieHre 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— NPEJOCTABICHUE BO3MOXKHOCTU  IPEIKYPCOBOIO  O3HAKOMIICHUS C
collepKaHMEM y4yeOHOM JAMCHMIUIMHBI W MaTepuajioM 10 Kypcy 3a CYET
pa3MelieHrsa nHpopMauy Ha KOPIOPaTUBHOM 00pa30BaTEIbHOM MOPTAJIE;

— BO3MOXXHOCTh BECTH 3allUChb Y4e€OHOW WH(POpMALMK CTYJEHTaMU B
yaoOHOU nJisi HUX (opme (ayaualnbHO, ayAuOBHU3yalbHO, B BHJIE TOMETOK B
3apaHee MOATOTOBIEHHOM TEKCTE).

— NPUMEHEHHE IOATAMHOM CHCTEMbl KOHTpPOJs, 0ojiee 4acTblil KOHTPOJb
BBITNIOJIHEHMS 3a/1aHUM JJI1 CAMOCTOSITENIbHOM paboThlI,

— CTUMYJIMPOBAHUE BBIPAOOTKH y CTYACHTOB HaBBIKOB CAMOOPIaHU3ALUU U
CaMOKOHTPOJIS;

— HaJIMYMWE Nay3 AJi1 OTAbIXa U CMEHBI BUJIOB JEATEIBHOCTH M0 XOIY
3aHSITHS.



