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Pa6ouas nporpamma nucrummnasl XUMMUS paspaborana Ha ocHoBe PI'OC
BO 08.03.01 CrpoutenbctBo «IIpOMBIIUIEHHOE U TPaX)AAHCKOE CTPOUTEIBCTBOY,

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

ABTOD:

K.X.H., JOLICHT C.A. IlectyHoBa

Pabouast mporpamma oOCyX/ieHa M PEKOMEHJOBaHA K YTBEPXKICHUIO pElICHUEM
kadeapsl xumun oT 20.04.2020 r., mpoToxos Ne 8.

3aBenyromuii kadenpoit E.A. Kaiiropogosa

I.X.H, mpodeccop

Pabouass mporpamma ojo0peHa Ha 3aceJaHUM METOJUYECKOW KOMHCCUU
APXUTEKTYPHO-CTPOUTENBHOTO (hakynbTeTa, mpoTokoa oT 21.04.2020 r., Ne 8

[Ipencenarens ,
METOINIECKON KOMHUCCHUH /,//"/%Jnnenbwnﬁ M.W.
V4

PykoBonurens
OCHOBHOM Mpo¢ecCuOHaNbHON
00pa30BaTeIbHON MPOTrPaMMBbI

bparomesckas B.B.



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

Heabio ocBoenus aucummiuabl «XUMUS» saBnsercs  dopMupoBaHue
KOMIUIEKCA  TEOPETUYECKUMX  (PyHIAMEHTANbHBIX 3HAHUU IS Pa3BUTHUSA
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodeCCHOHATBHON
JEATEIIBHOCTH, B T.4Y. C UCIIOJIb30BAaHUEM MATEMATUYECKOTO amnmapara.

3agaun AUCUMILTHHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUN

0 KJIacCU(pUKALUM U HOMEHKIAType XUMUYECKUX COCIMHEHMH U UX
MIPOU3BOJIHBIX: TOJIMMEPOB, MOBEPXHOCTHO-aKTUBHBIX BEILIECTB;

00 OCHOBHBIX 3aKOHAaX XHMHH M UX TIPAKTUYECKOM HCIOJIb30BaHUH,

O CTPOCHUUM M CBOMCTBaX XHMHYECKMX BEIIECTBH HX MPAKTUUECKOM
MIPUMEHECHUY;

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

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHUYECKHMX U (DU3UKO-XMMHUYECKUX CBOWMCTBAX METAJUIOB,
CIUIABOB, BSDKYILHUX CTPOUTENBHBIX MAaTE€pPUANIOB, MOJIUMEPOB, MPUMEHSIEMBIX B
CTPOUTEIBHOM JIEJIE;

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

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

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

— npuodpeTeHne yMeHU I

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

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

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

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



2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHUSI 1O

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

B pe3yiabrare ocBoeHMsI IUCHUILIMHBI (opMupylOTCs Cclieaylonue
KOMIIeTEeHINHU:

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

3 MecTo aucuuniaunbl B crpykrype OITIOII BO
«XUMUSD» ABIAETCHS JIUCLUMIUIAHON 00sA3aTeNbHON YacTH OIIOII BO

MOATOTOBKM  oOydaronuxcss no  HampaBiennio08.03.01  CrpoutenscTBo
HaIpaBJICHHOCTh«] [pOMBIIITIEHHOE U TPAXKIAHCKOE CTPOUTEIHCTBOY.

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

. O6beM, yacoB
Bunsr yue6HOI paboThI
Ounas 3aouHas
KonTakTHas padora 49 13
B TOM YHCIIE:
— ay/IMTOpHAs 10 BUAM
YAITOPHA 10 BHA 46 10
y4eOHBIX 3aHATHH
— JIEKIUHA 16 4
— MPaKTHYECKHUE - -
— nabopaTopHbIe 30 6
—— BHEAyIMTOPHAS 3
—3ay4er
— JK3aMEeH 3 9
— 3aIUTa KYypCOBbBIX _ _
paboT (ITPOEKTOB)
CamocrosiTesibHas padora
P 59 95
B TOM YHCJIE:
— KypcoBas paboTa Her HeT
(mpoexTt)*
—— MPOYUE BUJIBI
CaMOCTOSITEJIbBHONU PabOThI
HToro no aAucuuninHe 108 108




5 Conep:xxanue nucuumanHbIXumusa notok CT2001 CT2002

[To wtoram wW3y4aeMOWIUCIMIUIMHBI CTYICHTHl (OOydJaromuecs) CHAoT
JK3aMEH.
Hucnunnvaa uzydaercas Ha 1 kypce,B 1 cemectpe (ouHas1, 3a04Hast

dbopma).

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

Tema.
OCHOBHBIE BOITPOCHI

Dopmupyembie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoii padoThbl, BRJIKOYAS
CaMOCTOSITeJILHYI0 PaboTy
CTY/IEeHTOB

U TPYI0€MKOCTH(B Yacax)

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

Camocros
TeJIbHAA
pabora

Jlexuun

Beenenue. Xumusi Kak npeamer
€CTeCTBO3HAHMSA. OcHoBHBIC
NOHATHA M 3akoHbI xumuun.Knaccu-
puxanus HeOpraHu4ecKux /|
OpPraHuYecKMX coeJMHEeHUH

3HayeHWe XUMHH B (OPMHUPOBAHHUH
MHUPOBO33PEHUS, U3YUYEHUU IPUPOLIEI,
Pa3BUTUN TEXHUKHU,PELICHUS] MpoodiIeM
OXpaHbl OKPYKAIOLIEH CpeIbl.

OIIK- 1

JHepreTuKa XHUMHYECKHX
npouecccoB. XHMHYECKAAKUHETH-
Ka M Karaau3d. XuMHYecKoe
paBHOBecHE. Tepmoxnmuueckue
3aKoHbl. HampaBieHHOCTh XUMHUYEC-
KUX IIPOLECCOB. Xumuueckas
KMHETUKAa M KaTaluu3. XUMHUYECKOe
paBHOBecue. (CMelleHHME paBHOBe-
cus. [Ipuanun Jle-Illatense

OIIK- 1

CtpoeHue aTtoma. ATOMHEBIE sijpa, HX
coctaB. M3otonel. KBaHTOBEIE uYmCIa,
COCTOSIHHE DJICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHHE TEPUOAU-
YeCKOro 3aKOHa U MepPUOANYecKoil
CHCTEMbl XHMMHYECKHX DJJIEMEHTOB
JI.LA. MennaeseeBa.

HNsmenenue XUMHUYECKUX CBOMCTB
SJIEMEHTOB B INEPUOJAX U TpYIIax.
DHeprus HOHU3AIUN, YHEPTHUS CPOJICTBA
K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIHHOCTb.
Oo0menayyHoe 3HAUCHHUE nepuo-
TUYCCKOTO 3aKOHA W TEePHOIUIECKOM
CHUCTEMBI J.N.
Meunneneesa. XuMnueckas CBA3b.

OIIK-1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYASA
CaMOCTOSITEJIbHYIO Pa0doTy
CTY/ICHTOB

U TPYA0EMKOCTh(B 4acax)

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Jlexuun

Ctpoenue NpocTeHIux
MoJiekya.llapamerpel U cBolicTBa
XUMHYECKHX CBS3CH.

PactBopbl. Boga, BoaHbIE pacTBOpbI
Bopna, xak pacrBoputens. Boma u eé
cBoticTBa.CriocoObl BBIpaXKEHUSI COCTABA
pPacTBOpOB.

Juccoumanmust BoaAbl. BoaopomHbrii
noka3zarens (pH), ero onpenenenue.
PacTBOpBI 3J1eKTpoJuToB. Teopus
BJIEKTPOJIUTUUYECKOU JIUCCOLIMAITUY.
HNonnele peakuuu. IlonHas u kparkas
3aIlUCh HOHHBIX YPaBHEHUH.
KoMiuiekcoo0pazoBanue B BOJHBIX
pactBopax. CTpyKTypa KOMIDJIEKCHBIX
coemunennii  (KC) mo A.Bepnepy,
nosrydeHue u cBoiictaa (KC).

OIIK- 1

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

KecTkocTh NpUpPOAHBIX BOA. Bussl
KECTKOCTU. MeTonsl  yMAryeHus
BOJIBL.

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

OIIK-1

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

XuMuS BSIZKYIIHMX CTPOUTENBHBIX
MaTepHuaJioB

Omnpenenenue n KnaccuQUKaLus
BSDKYILMX BELIECTB, UX CBOMCTBA.
Bozaymrasie u THU/IPABIMYECKUE
BSDKYIIIME BeIIecTBa. L3BeCTKOBBIE U
TUIICOBBIE BSKYIIIUE BEIIIECTBA.
ITopTnanauement.lIpouecco
CXBaThIBaHUsI M TBepAeHus. Teopus
BaiixoBa o TBEpACHUHU  BSDKYIIUX
MaTepHaJIoB.

CHUCTEMBI -

OIIK- 1

OKHCIAUTETbHO-BOCCTAHOBHTE/Ib-

OIIK- 1




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyemsbie
KOMIIeTEHI[U U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYASA
CaMOCTOSITEJIbHYIO Pa0doTy

CTYAE€HTOB

U TPYA0EMKOCTh(B 4acax)

Jlexuun

IIpaxTrue
CKHe
3aHATUS
(;taboparo
pHBIC
3aHATHUSA)

Camocrtos
TeJIbHAA
pabora

Hble peakuuu (OBP).

OBP B nouBax, NpUpOAHBIX BOJIAX U
BOJOEMAX, TEXHHUKE u
3IEKTPOXUMHUUYECKHUX
npoueccax.Metoibl COCTaBJICHUS
ypaBHeHuii  OBP.  Baxwneiimne
OKHCJIMTEIN U BOCCTAHOBUTEH.
OO0mue XxXuMH4YecKHe CBOMCTBA
MeTa/lIoB. llepexogHeie MeTasuibl
u ux coenunenus. CBoicTBa u
IIPUMEHEHUE B CTPOUTEIILCTBE.
OCHOBBI JIEKTPOXUMMUHU.
Knaccudukanusi 3MeKTpOXUMHYESCKUX
npoueccoB. [loHsTHe 00 AMEKTpOAax U
ANEKTPOIAHBIX HOTEHI[HaNaX.
VYpasuenne HepHcra. I'anbBanndeckue
anemeHThl. DJIC 1 e€ u3mMepeHue.

DNEeKTPOXMMHUYECKHE  MPOIEecChl B
CTPOUTEINBCTBE. Xumnyeckue
HCTOYHUKH 31eKTPHYECKOI0
Toka.l'anpBanmueckue snemeHTsl. DJ[C
U ee U3MEpeHue. DIEKTPOXUMUYecKas U
KOHIIEHTPALIMOHHAS TOISAPH3aLusl.
AKKYMYJATOPHIL: KHCJIOTHBIE u
esIouHble. 3apsaaKa u paspsiika
AKKyMYJISITOPOB.

Koppo3ust meTasios.

OCHOBHBIE BU/IbI KOPPO3MH: XUMHUUECKAsI
U JIEKTPOXUMUYECKasi KOPPO3Hsi, KOp-
PO3HA O AeHCTBUEM Oy KAAIOLINX
TOKOB (2JIEKTpOKOppo3us). dakTopwl,
BIHSIIOIIME HA HHTCHCUBHOCTHh KOPPO3UHU
MeTayuI0B. MeToIbI 3alUThI OT
KOPPO3HU: 3aIIUTHBIE TOKPBITHS,
AIIEKTPOXUMHUECKAs 3aIIINTa,
MIPOTEKTOPHAsI, JIETUPOBAHNE METAJIIIOB.
W3MmeHeHune cBONCTB KOPPO3NOHHOMN
cpeabl. THruOuTopsl KOPpO3HH.

OIIK-1

Hroro

Hroro
JIEKIIUOHH
BIX

4acoB
16

Hroro
naboparop
HbIE
3aHATUA

30

Hroro
caMocCTOs
TEJlb-
HOM
paboThI
59




Conep:xanue M CTPYKTYpPa JUCUUILIMHBI: JJa00OpaTOpHbIE 3aHATHUA 110 dopMam
00y4eHus (04HOE)

Ounas
Ne Tema. o
E = dhopma
O =
n/n OcHOBHBIE BOIIPOCHI >~ obyuenus,
o, O (o
SO 5 qac.
= = ]
& z 2
=) ]
e = @)
1 | O3HakomiIeHHE C TEXHMKON 0e30MacHOCTH paboThI
B XUMH4YecKOM Jsabopatopuu, HazHaueHuem | OIIK— 1
XUMHUYECKOH MOCYbl M 000pY10BaHHUS. 1
OcHoeHbie nonaAmuA Xumuu
JIaGoparopHast pabota: OrmnpeneneHue MaccoBOM 2
noimu okcuaa menu (1) B xapbonate rupoxcomenu
(m.

[TosicHeHHE W HCIIONB30BAHME OCHOBHBIX 3aKOHOB
XMMHUHU B PACUCTHBIX 33aj]jauaxX U MpUMepax.
Camocmosmenvhas paboma

2 | Knaccugpuxkayusa neopzanuueckux coeouHeHuii OIIK-1 1 2
JlaboparopHast pabora:[losyaeHne u u3ydeHUE
CBOWCTB TPEACTAaBUTENICH BaKHEHIIMX KJIACCOB
HEOPTaHMYECKUX COCTUHEHUH.

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

3 | Onepzemuka xumuueckux npoyeccoe
1.JIaboparopnas pabora: Onpenenenne terororo | OIIK- 1 1 2
spdexta xumudeckux peakuuid. OdopmieHue
MIPOTOKOJIA BHIMOJIHEHUS 1a00paTOpPHOIN pabOThI
2.Ha ocHose pacuemos mepmMOOUHAMUYECKUX
napamempog (pazbop memamuyecko2o 8apuaHma
0oMauiHe20 3a0anus) onpeoeieHue muna peakyuu.
9K30- UAU DHOO-, A MAKIHCE BO3ZMONCHOCMU €€
Camonpou38oabHO20 NPOMEKAHUS.

4 | Xumuueckan KunemuKka u Kamaius.
Jlaboparopuass pabora: Ckopocts xumuueckux | OINK -1 1 2
peaknmii W €€ 3aBUCUMOCTh OT KOHIICHTPAIIWH,
TEMIEPATypHI U JIp.

Odgopmnenue npomoKona 8bINOIHEHUS
nabopamopuou pabomol

JlaGopaTopHass pabota: XHMHUUYECKOE PaBHOBECHE.
HcnonszoBanne mnpunHununa Jle Illarense mnpu
OTIpEIeIICHUH CMEIICHUSI XUMHUIECKOTO PAaBHOBECHS
Ogopmnenue npomoxoaa BbINOIHEHUS
1abopamopHol pabomol

Pewenue 3a0au no kunemuxe.




Cmpoenue amoma

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

Pekomeﬂdauuu u aneopumm 6blNnOJIHEHU 0OMAauHe20
3a0anus

OIIK -1

Xumuueckaa ceazp, cmpoeHue npocmenuiux
Mo1eKyn

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

Pazbop memamuueckoco eapuanma oomawirnezo
3A0aHUAL.

Camocmosmenvuas paboma

OIIK -1

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

3awuma omuema no 8vInoIHEHHOU padbome.

OIIK -1

Konumponvnas paboma Ne 1 (memwt 1-7)

OIIK -1

Pacmeopul

1.Cnioco0sI BeIpaskeHUsI KOHIIEHTPAIIUH PACTBOPOB.
PacueTHbI IpaKTUKYM.

2.JlaboparopHas pabora: [TpurotoBnenue
pPacTBOpOB.

CamocmosmenvHoe  ogopmienue  npomoxoid
1abopamopHou pabomol

Pacmeopbl 2nekmponumog

JlabopaTtopHas pabota:lloHHBIC peaKuu.
Ognadenue mexHUKoOU COCMAGNEHU VPAGHEHUL
ouccoyuayuy pasiuyHuIX 1eKmMpoIumos U UOHHO-
MONEKYIAPHBIX YPAGHEHUU PEaKyull.

Odgopmnenue npomoKoia 8bINOIHEHUS
nabopamopuou pabomol

3awuma omuema no 8vinoaneHHoU pabome.

OIIK -1




10

Pacmeopur
Juccoumanuss Boabl. BonopoaHslii ITOKa3aTelb,
METO/IbI €r0 OTpeIeNICHUSI.
JlaboparopHas pabora: Tanponus
coneir.O0paTUMBIi M HEOOPAaTUMBIA  CiIy4dau
ruaponausa.  Omnpenenenne  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 padora: [TosydaeHnue remnei,
KOJUIOMIHBIX PACTBOPOB U U3YYEHHE UX CBOMCTB.
Ogopmnenue npomoKoaa 8bINOIHEHUS
1abopamopHol pabomol

3awuma omuema no evinonHenHoU pabome.

OIIK- 1,

13

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

Ogopmnenue npomoKod BbINOTHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoIHeHHoU pabome.

OIIK -1,

14

OKucnumenvHo-60cCmanosumesnbHble peaKkyuu
JIaboparopHbie paboThl: OKHCIUTENBHO-BOCCTA-
HOBUTEIILHBIC PEAKIIUU C YIaCTHEM CJIOKHBIX Be-
miecTB. OKMCIUTENbHO-BOCCTAHOBUTEIBHbIE
PEaKIMH C Y4aCTHEM MTPOCTHIX BEUIECTB —
Memannoe.
Odghopmnenue npoOmMoKod BbINOIHEHUS]
nabopamopuou pabomol
OcHoebl 21eKkmpoxumuu
DJIEKTPOAHBIN  MOTEHHHAJ, TrajJbBaHHUYeCKHE
3J1eMEeHTBI
Jlaboparopnass ~ pabora:  M3ydeHue  pabOTHI
raJbBaHMYECKOTO dJeMeHTa tuna Jlanusms-Skoon.
SABnenne nonspuzanuu. Nsmepenue J/C.
W3yuenne paboOThI TalbBaHWYECKOTO dJIEMEHTa
BonbTa M KOHIIEHTPAIIMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer 3/1C.
Ogopmnenue npoOmMoKod 8bINOTHEHUS
1abopamopHou pabomol
3awuma omuema no 8ulNOIHEHHOU pabome.

OIIK-1




15

OcHogvl 21eKkmpoxumuu

JlaboparopHas paboTta:DneKTpoXUuMHUUECKas
koppo3us. [IpoaykTel Koppo3uu.

Meroap! 3aIlIUTH OT KOPPO3UHU.

Tecmuposanue.

Konumponvnasn paboma Ne 2(memwt 9-14)

OIIK -1,

Htoro

30

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

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Tema.
OcHOBHBIE BOIIPOCHI
Jlexnun

Dopmupyembie
KOMIIeTeHIIH T
Cemectp

IIpakTu-
YECKUE
3aHATUSA

JlabGoparo
pHBIC
3aHSATHUS

Camocros
TEJIbHAS
pabora

Jlexuyuu
Pacmeopur:
TepmoanHamMuuecKue
IPUYMHBl  00pa30BaHUs
pacTBOpoB, (pHU3MUECKUE
U XUMHYECKHE  CHIIBI,

00yCJIOBIMBAIOIINE

o0pa3oBaHNE PACTBOPOB;
BOJIa KaK PacTBOPUTEIb,
pacTBOPUMOCTb BELIECTB
u  (Qakropsl Ha Hee
BIUSIOIIHNE; CITOCOOBI
BBIpAKCHUS cocTaBa
pactBopa.Bona Kak

CITa0BIi OIIK -1,

3JIEKTPOJIUT, 1 4
WOHHOE  IIPOMU3BEACHUE
BOJBl  BOJOPOJHBIA U
TUAPOKCUIIbHBIN

MOKa3aTelii  PacTBOPOB.
HNonHble YpaBHEHUSA
peakuuii B BOJIHBIX
pacTBopax.

COJIEH, TUIIBI THIPOJIN3A.

IM'aaponus

Oxucnumenvuo-
B80CCIMAHOBUMENbHbBIE
npoyeccnwl, 8 m.u.
INEKMPOXUMUYECKUE.
CreneHb OKHCIICHHS,
OKHUCJIUTEIM U BOCCTaHO-
BUTEIIH; COCTaBJICHHEC

98




Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyembie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS

CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexnnu

[IpakTu-
YECKUE
3aHSATUA

Jlaboparo
pHBIC
3aHSATHUS

CamocTos
TeJIbHas
paborta

YpaBHEHHUs O-B PEaKIUi;
0-B NOTEHLHAIBL;
ypaBHEHUE HepHcra;
OIpElIeJICHUE HalpasJe-
HUS  TPOTEKaHUd  O-B
peakuuii C TMOMOILIBIO
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX
MOTEHIMAJIOB.

Peakyuu ¢ yuacmuem
Memainnog:  OTHOILICHHE
METAJUIOB K HEMETaJulam,
BOJE, K  pacTBopam
hiesoyel, K pacTBopam
KHUCJIOT: HEOKUCIUTEISM
Y OKUCTTUTEISIM.

Bunet KOpPpPO3UH.
DNeKTpoXUMHUYECKas
KOppO3Husi: npu
HEPaBHOMEPHOU
a’panyy, IpU KOHTAKTe
Pa3HOPOAHBIX METAJIOB,
ouoxoppo3us. CrocoOsl
3alUTBl OT KOPPO3UHU B
3aBUCUMOCTH OT YCJIIOBHH
IKCIUTyaTaluy U3AeIui U
KOHCTPYKIIHH.

JlaGopatopHble paboThI

Knaccovr neopeanuueckux
coeounenuti IlomydueHune
MpeACTaBUTENeH  Bax-
HEWIIMNX KJIACCOB HEopra-
HUYECKUX COEIMHEHUU U
W3y4YECHHUE UX CBOWICTB

OIlK-1

Pacmeopvr  snexmponu-
moa.
Wonusble peakimm.

OIlK-1

OKUCIUTEIIHLHO-
BOCCTAaHOBHUTEIIbHEIE
peakmuu C  y4acTHEM
CIIOJKHBIX BEILIECTB
OKuCINTEIIHFHO-
BOCCTAaHOBHTEJIbHEIE
peakmuu C  y4acTHEM
MIPOCTHIX BEILIECTB -

OIlK-1




Buabl yueOHoli padoThl, BKJIOYAS
N s CaMOCTOSITE/IbHYI0 Pad0Ty CTYACHTOB
o
h E = U TPYAOEMKOCTD (B 4acax)
n (Tema. o =
> = [Ipaktu- | JIaboparo
/' |OcHOBHBIE BOIIPOCHI o o = Camocros
= 5 5 YECKHE pHbBIE
I = = o | Jlexknnu TelbHas
(S s 3aHATUS | 3aHATHUS
g S 5 pabota
& Z O
METaJUJIOB
DNEeKTPOXUMHUYECKast
KOppO3Husl. [IponykThI
KOPPO3HUH. OIIK-1 1 2
Meroasl  3amMTBI  OT
KOPPO3HH.
Uroro Hroro Hroro Hroro
JIEKIMOH | MpakTU4 | Jaboparop | camocTost
Uroro HBIX €CKHX HBIE TEJIbHOMN
4acoB 3aHATUN | 3aHATHUA paboThI
4 - 6 98

6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKOIIMXCS 1O IMCHUIIINHE

6.1 Metoauyeckue ykazaHus (COOCTBEHHBIE pa3pabOTKU)

1.ITecrynoBa C. A. PacTBOpBI U ApyTHe IUcIiepcHbie cucTeMbl: yued. nmocodue /C.
A. Tlecrynoga, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacuonap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

2. TlecrynoBa C. A. Kowmmiekcusie coemuneHus. KomrmiekcooOpasoBanue B
BOAHBIX pacTBopax: yueo. mocodue / C. A. [lectynona, E. C. Koctenko,

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

3. [lecrynoBa C. A.XuMus BOJbl: TEOPETUUECKUE U MPUKIIAIHBIE ACTIEKTHI :

yue6.mocobue / C. A. Tlectynona, E. A. Kaitroponosa. — KpacHonap :

Ky6l'AY, 2019. - 173 c.

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

4.Anekcanaposa J. A. UnauBuyanbHbIe 3aJaHus ISl CAMOCTOSITETbHOM paOOThI

CTYJIEHTOB IO XUMHUU: ¥Y4uel.-METOI. pa3pald. [Jisi MOATOTOBKU OaKajaBpOB
WHKXCHEPHBIX, arPOHOM. U OHOJIOT. CIIEIUATBHOCTEH arpap. By30B / D. A.
AnekcanapoBa ap.— Kpacuonap : Ky6l'AY, 2016. — 88 c.

https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja samostojatelnoi rabo
ty studentov po khimii. Aleksandrova EH.A. Timofeeva I.JU.pdf

5.Kaitroponosa E. A.Ilonyuenue, pu3nko-XUMUYECKUE CBOMCTBA U IPUMEHEHNE



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

noyimmMepoB : yued. mocoodue / E. A. Kaiiroponosa, E. C. Kocrenko, E. K.

S6nounckas. — 2-e usn., ucnpas. u gon. — Kpacuomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY.pdf

6.2 Vueonas  aumepamypa  u  memoouueckue — yKazauus (01
CamocmosimebHol pabomol)

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

YcruHoBa [M ap.]. — DJEKTPOH. TEKCTOBbIE JaHHbIe. — M. : MoCKOBCKHi
rOCyJapCTBEHHBIN CTPOUTENbHBIN yHHBepcutTeT, Al IIm Op Meaua, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jocryna:

http://www.iprbookshop.ru/40440.html
2.I'aiimyxoBa H. I'. XuMust KOHCTPYKIIMOHHBIX MaTepHalioB: y4eb. mocodue. /

H. I'. T'aitnykoBa, U. B. [11abanoBa. — Kpacaomap: Kyo6I'AY,2013. — 525 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/07 KHimija konstrukcionnykh materialov. Gaidukova
NG. SHabanovalV.pdf

3.I'aiimyxoBa H. I'.DnexkTpoxumMudeckue mpoueccsl B TeXHUKE: y4ued. mocooue. / 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 EHlektrokhimicheskie processy v _ehnergetike eh
lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. AnekcanapoBa J. A.XuMusg METAIJIOB : y4e0. nmocodue / D. A.

Anekcannpoa,O. A. Jlemunenko. — 2-¢ u3j., ucnpas. u aoi. — KpacHomap :
Ky6I'AY, 2015. - 300 c.

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

5. XuMusi: TEOpETUUECKUE U CIIeIUaIbHbIC aclieKThl : yued. mocooue / H E.
Kocsinok, C. A. IlecrynoBa, U. . Cunoposa, /l. B. I'aBpunenko. — Kpacuogap :

Ky6l'AY, 2018. - 189 c.
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i specialnye aspekty.pdf

6.516monckas E. K. Pabouas TeTpanp k abopatopHbiM paboTaM MO JUCIUTIIIMHE
«Xumus» / E. K. S6nonckas, C. A. Tlectynoa. Kpacuonap: Ky6I'AY, 2012. — 69
c. Pexxum nocryna:

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

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

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

/ MOHJ OLIEHOYHBIX CPEACTB /ISl MPOBEICHUS MPOMEKYTOYHOM
arrecTalluu

7.1 B pe3yabTaTe OCBOEHHS NUCHMILIMHBI (opMHUpPYIOTCS cieaylomme
KOMIIeTEeHINHU:


https://edu.kubsau.ru/file.php/105/POLIMERY.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/07_KHimija_konstrukcionnykh_materialov._GaidukovaNG._SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/07_KHimija_konstrukcionnykh_materialov._GaidukovaNG._SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
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

OIIK-1. CnocoOHOCTBIO pemaTh 3a7auu MpodhecCuoHaIbHON 1eATeIbHOCTH
Ha OCHOBE HCIIOJIb30BaHUS TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHUYECKUX HAYK, a TAaK’K€ MAaTEMaTUYECKOTr0 amnmapara.
VYkazaHHble KOMIETEHIUU (HOPMHUPYIOTCS TMOSTAlHO B COOTBETCTBUHU C
yueOHbIM 1maHoM (mpuniokernre B x OIIOII BO) u maTpuieil koMmrereHuun

(ITpunoxxenne A x OITOII).

7.2 Onucanne nokasartejie u KPpUTEPUEB OlICHUBAHUA KOMIIETEHIIUM HA
PA3JIMYHBIX ITAallax uX (l)OpMI/IpOBaHI/Iﬂ, OITMCAHHUC IIIKAJBbI OICHUBAHUA

HNuaukatopsl
NOCTHKEHUS
KOMIIETEHIIUHU

YpoBeHb OCBOEHUS
HEYAOBJIECTBOPH- | YAOBJIETBOPH-
Y p Y p XOpOouIo OTJINYHO
TEeEHO TEJILHO N .
N . (cpennuit) (BBICOKHIA)
MUHUMAaJIbHBIN) | (TIOPOTOBBIN)

Ouenounoe
CpEeICTBO

OIIK-1. Cnocobden pemarh 3aga4d NPodecCHOHAIBHOU [AeATEJbHOCTH Ha

OCHOBE  HCHOJIb30BAHHS  TEOPEeTHYECKHMX M  MNPAKTHYECKHX  OCHOB
€CTECTBEHHBIX M TEXHHYECKHUX HAYK, a TAK/Ke MATEMATHYECKOI0 anmnapara
OIIK-1.1 He Bmaaeer | Umeer 3HaeT 3uaer  Ha | Pedepamui
BoisiBiicHue | 3HAHUSAMU B | IOBEPXHOC | METOJOJIOT | BBICOKOM ( ‘)Ofc”aabl)’
Keitic-3a0anus
o0OnacTu THBIE U0 YPOBHE
n Tecmuposanue,
KIIACCHAHK METOJOJIOT | 3HAHUS HAYYHOTO | METONONIOT | koo e
1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosme-
aryst
1 Hay4YHOI'O 15044 NPUHLUIBI | HAYYHOI'O JIbHble)pabombl
GU3MYCCKI | o3panus, HAYYHOTO | H MO3HAHUs, | Ycmublii onpoc
XH MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBI | IPUHLIUIIBI Oxsamen
XHMHYECKU | U NPUHITMIBI | aHalIM3a U | U
X MEXaHHU3MEI | K CHUHTE3a MEXaHU3MBI
mporeccop, | AHATH32 1 | MCXaHH3MbI uHdopmal | aHamMza U
CUHTE3a aHaJlu3a W | MU B | CHHTE3a
MIPOTEKAI0
uHdopmaly | CHHTE3a obnactu uHdopmarg
Inpx Ha uu B | uH(dopmary | mpodeccuo | uu B
obbeKTe obactu 17051 B | HAJIbHOM obactu
npodeccuo | nmpodeccro | obnactu nesTenbHoC | podeccro
HaJIBHOM HAJILHOM npodeccHo | TH HaJILHOM
nesiTenbHOC | ACATENBHOC | HAJBHOM JIESITSIILHOC
TH SITCIIBH TH
- JESITEILHOC
TH
OIlK-1.2 |He ymeer|VYmeer Ha|Ymeer Ha|Ha Pegepamer
Omnpejiener | @HAIU3UPO | HU3KOM JIOCTaTOYHO | BLICOKOM gofc”a‘)’(’)’)’
euc-3aoaHuA
BaTh OBHE M OBHE OBHE
ne M yp yp Tecmuposanue,
npodeccuo | aHATM3UPO | AHATIM3UPO | AaHATU3UPYE

Konmponvnuie




W THKaTOpBI YpoBeHb OCBOCHUS
o . N Ouenounoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
XOopouro OTIIMYHO CpPEeACTBO
TCJIBHO TCJIBHO u o
KOMIIETCHIINU N . (cpemumii) (BBICOKMIT)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
XapakTepuc | HaJIbHO- BaTh BaTh Tinpodeccu | (camocmosme-
THUK 3HaunMylo | mpodeccro | mpodeccno | oHanpHO- | bHbIE)padonsl
Yemuwiu onpoc
bu3HecKo uH(popMaI] | HAJIBHO- HaJIbHO- 3HAUUMYIO | o
o 1o, 3HAYUMYIO | 3HAUUMYIO | HH(pOpMaIL
uHTeprpeT | uHdopmarn | HHGoOpMAI[ | HIO,
fponeced | ynoats 1o, 10, HUHTEPIIPET
(ABICHUS), | pesynbTAThl | HHTEPIPET | MHTEPIPET | MPOBATH
XapaKTCPHO | pcciiea0BaH | UpOBATh HPOBATH pe3yIbTaThl
ro JUIs 17071 B | pE3YJIbTAThI | pE3yJIbTaThl | UCCIIEIOBAH
o6nexToB | Tpodeccro | uccnenoBaH | UCCIENOBaH | UM B
mpodeccuo | HAIPHOA ui B | Ui B HpO(beCSHO
I cdepe, npodeccuo | npodeccuo | HaabHOMN
MIPUHUMATh | HAJIbHOU HAUIBHOU chepe,
ACATCIABHOC | pemrenma | ciepe, chepe, TIPUHUMATh
™, Ha 110 IIPUHUMATh | IPUHUMATH | PELICHHUS
OCHOBE pesyJibTara | perieHus pelieHus 1o
TeopeTuuec | M 10 10 pe3yiibTara
KOIO I UCCIIEJIOBAH | pe3yJibTata | pe3yjibTaTa | M
1707 M M u BaH
AKCTIEpUME cenesiona
UCCIIEJIOBAH | UCCJIEIOBaH | Ui
HTaJILHOTO . .
ui 17071
UCCIIE0BaH
1507
OIIK-1.3 He Bnaneer | Imeer 3HaeT 3naeT  Ha | Pegepamol
Omnpejernen | 3HAHUSMH B | [IOBEPXHOC | METOJOJIOT | BBICOKOM ;?Of“a‘)g’)’
He obnactu THBIE W10 YPOBHE ngg;;{):::je
I METOJO0JIOT | 3HAHUS HAYYHOTO | METONIOTOT | feovn o miie
17051 METOJ0JIOT | IO3HAHUS, | UIO (camocmosnme-
THK
HAy4yHOTO | UM MNPUHLNINBL | HAYYHOTO | 1bHble)pabomol
XAMHICCKO | o3Hanust, | HAY4HOTO | M NO3HAHMS, | Yemuvli onpoc
ro MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
mporecca | M NPUHIUIB | aHAIM3a U | U
(siBIIeHMsT), | MCXAHH3MBI | U CUHTE3a MEXaHU3MbI
xapaxtepro | AHAM32 1 | MEXAHU3MBI uHpopmar] | aHanu3za U
CUHTE3a aHajgu3a W | UM B | CUHTE3a
ro Jis
5 uH(popmal, | CUHTe3a oOnacTu uHdopmarg
OOBCKTOB | yyy B | uH(dopmary | mpodeccuo | uu B
npobeccHo | ogacru 1705 B | HAJTbHOM obnactu
HaJIbHON npocdeccuo | obnactu NESATENBHOC | MPO(ECcCHO
nesTeapHoC | HAIBHOU npodeccuo | Tu HaJILHOM




W THKaTOpBI YpoBeHb OCBOCHUS
N ; Orenounoe
JOCTHIKEHHsT  |[HCYIOBIICTBOPH- | YAOBICTBOPH
TEIBHO TEIbHO Xxoportio OTJIHHHO CpEeACTBO
KOMIICTCHIIMHN . . (cpemumii) (BBICOKHIA)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
TH, Ha JESITCILHOC | HAJTbHOU JIESITCIIbHOC
OCHOBE ™ JACATCIBHOC ™
SKCIIEPUME ™
HTaJIbHBIX
HCCIIeIOBaH
15071
OIIK-1.4 He Bmaaeer | Umeer 3HaeT 3uaer  Ha | Pedepamui
[Ipencrapn | 3HAHUSMH B | IOBEPXHOC | METOJOJIOT | BEICOKOM gof”aagl)’
euc-3a0aHuA
obacTu THBIC 15130) OBHE
CHHC yp Tecmuposanue,
5a30BEIX METOJIOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | e e
1504 METOJIOJIOT | IO3HAHUSA, | IO (camocmosme-
TIST
A Hay4HOI'O 15044 NPUHLUUIIBI | HAYYHOI'O JIbHble)pabomol
npoQeccHo | posyanus, HAYYHOTO | H MO3HAHUs, | Ycmublii onpoc
HaJIbHOU MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
chepbl u NPUHLMIBL | aHAIM3a U | U
dusnuecky | MCXaHH3MEI | U CHUHTE3a MEXaHU3MEI
X aHanW3a W | MeXaHW3MBI | KHpOpMAIl | aHaIu3a |
CHUHTE3a aHalou3a W | MU B | CHHTE3a
MIPOIIECCOB
_ | uadopmMmarr | cuHTE3a obOnactu uHdopmarg
W ABICHUI | pry B | uH(popMmaly | mpodeccuo | uu B
B BUAC obactu 1705 B | HAJIbHOM obOmacTu
MaTeMaru4 | npodeccuo | obnactu JesTeIbHOC | Mpodeccuo
eckoro(nx) | HaJIbHOM npodeccuo | TH HaJILHOM
ypaBHerus( | ACATENBHOC | HAILHOM JESITSILHOC
i) TH JESITCIBLHOC TH
TH
OIIK-1.5 He Bnaneer | Umeet 3Haer 3Haer  Ha | Pepepamut
Br16op 3HAHUSMHU B | IOBEPXHOC | METOJIOJIOT | BHICOKOM gof”aag’)’
euc-3ao0aHuA
obmacTu THBIC 15100) OBHE
0a30BBIX yp Tecmuposanue,
R METOHOJIOT | 3HAHHS HAYTHOTO | METOMOTIOT | e npupie
1704 METOJIOJIOT | MO3HAHUSA, | IO (camocmosime-
XU
HAy4YHOTO | MM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
XUMHYCCKH | ro3HaHuMst, | HAYYHOTO | M MO3HAHUs, | Ycemueiu onpoc
X 3aKOHOB MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
JUIST u IPUHIIAIIBL | aHAJIM3a | | U
peLeHus MEXaHHU3MBI | K CHUHTE3a MEXaHU3MBI
sanaq aHaNMW3a W | MEXaHW3MbI | HHGOpMAIl | aHATU3a |
CHUHTE3a aHalou3a W | MU B | CHHTE3a
npodeccuo
uHbopMall | CHUHTE3a o0nactu uHbopMaIy




W THKaTOpBI YpoBeHb OCBOCHUS
e . N OueHouHoe
JOCTHYKEHUS YAOBJIETBOPH- | YAOBIETBOPH
TEILHO TEJILHO XOPOILO OTJIHHHO CpEeACTBO
KOMIICTCHIIMHN . . (cpemumii) (BBICOKHIA)
MUHHMMAJIBHBIN) | (IOPOTOBBIH)
HaJILHOM 1704 B | mH(pOpMal[ | mpodeccruo | uu B
nedTenbHOC | 00IacTH 1504 B | HAJILHOU oOyactu
™ npocdeccuo | obnactu JesTenbHOC | mpodeccHo
HAJTbHOU npodeccuo | Tu HAJTLHOU
NESITEIbHOC | HAJILHOM JESATEIILHOC
TH JESITeIIBHOC TH
TH
OIIK-1.6 He Bnageer | Imeer 3HaeT 3uHaer  Ha | Pegpepamoi
Pemnienue 3HAHUSIMHU B | IOBEPXHOC | METOJOJIOT | BBICOKOM gof‘”aag’)’
euc-3aoaHus
obmactu THBIC 15100) OBHE
HMHKCHCPH yp Tecmuposanue,
BIX 322024 C METOMO0JIOT | 3HAHMS Hay4HOI'O METONIONOT | koymponbubie
1705 METOJIOJIOT | IIO3HAHUS, | HIO (camocmosnme-
TTOMOIIBIO
HAay4YHOTO 704 MIPUHIUIIBL | HAYYHOTO | nbHble)pabomul
MaTeMaTi | rjo3gapust, | HAYYHOIO | H [MO3HAHUs, | Ycemuwii onpoc
€CKOro MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IIPUHIIUIIBI Oxsamen
amnmnapara u NPUHIIAIIBL | aHAJIM3a W | U
BEKTODHOH | MCXaHU3MBI | U CHHTE3a MEXaHH3MBbI
areGpb, aHajgu3a W | MEXaHU3Mbl | ”HQOpMaAll | aHalM3a |
CHUHTE3a aHalou3a W | MU B | CHHTE3a
aHAJITUTHYEC
. uH(popmal, | CUHTE3a oOnacTu uHpopmary
Kon 17051 B | uH(MopMman | mpodeccuo | uu B
FEOMETPUN | oOacTH 478 B | HAJIBHOM obmacTu
u npodeccuo | obnactu nesTenpHoc | mpodeccuo
MaTeMaThu | HaJbHOM npodeccuo | TH HAJIbHOU
ECKOL'O JIeSITeNIbHOC | HAJIbHOM JIeSITEIIbHOC
S TH JIeSITeIIbHOC TH
TH
OIIK-1.7 He Bnaneer | Umeet 3Haer 3Haer  Ha | Pepepamut
PermieHue 3HAHUSMHU B | IOBEPXHOC | METOJOJIOT | BHICOKOM gof”aag’)’
euc-3ao0aHuA
-+ | oOyacTH THBIC HI0 OBHE
YpaBHCHHMU, yp Tecmuposanue,
ommcapare | METOAOTOT | 3HAHUS Hay4YHOTO METONOTOT | komnonbbie
1705 METOHOJIOT | HO3HAHMS, | UIO (camocmosime-
1704
m HAay4YHOTO 17031 MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
OCHOBHBIC | rjo3ganus, | HAyYHOrO | U MO3HAHUs, | Ycmuwlii onpoc
¢duznueckn MPUHUMIBI | TO3HAHUS, | MEXAHU3MBbI | IPUHIIUIIBI Oxsamen
e u NPUHIMIB | aHAJIM3a U | U
mporeccel, | MEXaHU3MBI | 1 CHUHTE3a MEXaHH3MBbI
c aHajgu3a W | MEXaHU3Mbl | ”HQOpMall | aHaJIM3a |
CHUHTE3a aHalu3a W | MU B | CUHTE3a
MIPUMEHEHU
uHbopMall | CHHTE3a o0nactu uHbopMaIr




W THKaTOpBI YpoBeHb OCBOCHUS
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- XOpOILIO OTIHAHO Ouenounoe

TEIBHO TEIbHO CpEeACTBO
KOMIICTCHIIMHN . . (cpemumii) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
€M METOJIOB | MU B | mH(pOpMal[ | mpodeccruo | uu B
TUHelHol | o0nacTu 5471 B | HAJIbHOM oOmacTu
anre6pHI U HpO(l)eCSI/IO obJactu JIEATEIIBHOC HpOCl)eCSHO
Matemaryy | FATPHOH npocpeci:no TH HAJTLHOU

JICTCIIFHOC | HAIbHOU JIESITCIIbHOC
CCKOTO TH JESITeIIBHOC TH
aHaln3a ™
OIIK-1.8 He Bnageer | Imeer 3HaeT 3naer  Ha | Pegepamui
O6paboTka | 3HAHUSMU B | [IOBEPXHOC | METOJOJIOT | BEICOKOM g:z_‘;zg’é;t .
PACYETHBIX obJsactu THBIC U0 YpOBHE Tecmuposanue,
u METOJIOJIOT | 3HAHUS HAYYHOTO | METOMOTIOT | reonoibie
— 1705 METOJIOJIOT | IO3HAHUSA, | IO (camocmosnme-

HAy4HOTO | MM MIPUHIUIIBL | HAYYHOTO | nbHble)pabomul
HTAIbHBIX | rjo3gaHust, | HAY4HOIO | H MMO3HAHMS, | Ycmmublii onpoc
JTAHHBIX MPUHLMIBI | TO3HAHUSA, | MEXAHU3MBbI | IIPUHIIUIIBI Oxsamen
BEPOSITHOCT | U NPUHIIAIIBL | aHAJIM3a W | U
HO- MEXaHHU3MEI | K CUHTE3a MEXaHH3MBbI
cTatHCTHye | AHATH3a M | MCXaHH3MbI uHpopmal] | aHanuza U
CKIMIL CHUHTE3a aHalou3a W | MU B | CHHTE3a

uH(popmal, | CUHTE3a oOnacTu uHpopmary
MCTONMAMH | yy B | uH(MopMmaln | mpodeccuo | uu B

obactu 1705 B | HAJIBHOM obmacTu

npodeccuo | obnactu nesTenpHoc | mpodeccuo

HaJIbHOU npodeccuo | Tu HaJIbHOU

JESITEILHOC | HAJTbHOM JIeSITEIIbHOC

TH JESITCILHOC TH

TH

OIIK-1.9 He Bnaneer | Umeet 3Haer 3Haer  Ha | Pepepamut
PermieHue 3HAHUSMHU B | IOBEPXHOC | METOJOJIOT | BHICOKOM ( 00{”’“&”’)’
HHKEHEPHO o0nactu THBIE U0 YpOBHE IT{Z;;;;):::;&
) METOJIOJIOT | 3HAHUS HAYYHOTO | METOMOTIOT | peo o uiie
reomeTpite 1705 METOJIOJIOT | IO3HAHUSA, | IO (camocmosime-

HAy4HOTO | MM MPUHLUINBL | HAYYHOTO | 1bHble)pabomol
CKHUX 3a/1a9 | rjo3gaHus, | HAYyYHOIO | U MO3HAHUs, | Ycmuwlii onpoc
rpaguyeck MPUHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
HMH u NPUHIMIBI | aHaJI3a U | U
crocoGamu | MEXaHU3MBI | U CHUHTE3a MEXaHH3MBbI

aHajgu3a W | MEXaHU3Mbl | ”HQOpMall | aHaJIM3a |

CHHTE3a aHalk3a W | iU B | CHHTE3a

uHbopMall | CHHTE3a o0nactu uHbopMaIr




W THKaTOpBI YpoBeHb OCBOCHUS o
JOCTHIKEHHsT ~ [HCYJOBJICTBOPH- | yAOBICTBOPH- T N Cpiﬁ;i(;:lgoe
KommeTennuy ['S1PHO L. | embHo (cpemumii) (BBICOKMIT)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)

uu B | uHpopMmar[ | mpodeccruo | uu B

obnactu uu B | HAJIBHOM o0nactu

npocdeccuo | obnactu JesTenbHOC | mpodeccHo

HaJIbHOU npodeccuo | Tu HaJbHOU

JIESATENBHOC | HAJTbHOU JEATEIILHOC

TH TeSATETBHOC TH

M

OIIK-1.10 | He Bnaneer | Mmeet 3HaeT 3naer  Ha | Pegepame
OreHka 3HAHUSIMHU B | IOBEPXHOC | METOJOJIOT | BBICOKOM g:z_‘;zg’é;t .
BO3IEHCTBH obJsactu THBIC U0 YpOBHE Teemuposarue,
q METO/IOJIOT | 3HAHUS HAYYHOTO | METOTOTIOT | e ire
eXHOLCHI uu METOJIOJIOT | IO3HAHMS, | UIO (camocmosime-

HAy4YHOTO | UM IPUHIUIOBL | HAYYHOTO | ibnble)pabomel
bIX MO3HAHWS, | HAYYHOTO | H| MO3HAHUS, | Ycmmueii onpoc
(haKTOpPOB | mpMHIMIIEI | IO3HAHMS, | MEXaHM3MBI | IPHHIMIBI | DK3aMen
Ha u OPUHIUIBL | aHallM3a U | U
COCTOSIHME | MEXaHU3MBI | U CHHTE3a MEXaHU3MBI
okpyskaon; | A3 H | MCXaHH3MbI uHpopmal] | aHanuza U
. CUHTE3a aHajgu3a W | UM B | CHHTE3a
el cpenbl

uH(popmal, | CUHTE3a oOnacTu uHpopmary

17051 B | uH(MopMmaln | mpodeccuo | uu B

o0nacTu U B | HAJIBHOM oOnacTu

npodeccuo | obnactu nesTenpHoc | mpodeccuo

HaJIbHOU npodeccuo | Tu HaJIbHOU

JeSATEIbHOC | HATbHOM JESTETLHOC

™ TesITEBbHOC TH

™

OIIK-1.11 | He Bmaneer | meet 3HaeT 3naer  Ha | Pegepame
Omnpeyerner | 3HAHUSAMH B | [IOBEPXHOC | METOJIOJIOT | BBICOKOM g:l;‘”c_‘;zglﬁi .
He obnacTu THBIE U0 YPOBHE Tecmuposare,
XAPAKTEPHC METOJ/IOJIOT | 3HAHUS HAYYHOTO | METOMONIOT | koo e
o uu METOJIOJIOT | IO3HAHMS, | U0 (camocmosime-

HAy4YHOTO | MM OPUHIUIBL | HAYYHOTO | nbHble)pabombl
HPOUCCCOB | rjo3Hanms, | HAYYHOTO | H NO3HAHMS, | Yemuvli onpoc
pacupenene | mpuHUMIBI | TO3HAHUSA, | MEXAHU3MBbI | IPUHLIUIIBI Oxsamen
HUS, 1 NPUHIMIBI | aHaJI3a U | U
peo6pasos | MCXaHM3MEI | I CHUHTE3a MEXaHU3MBbI
AHIIS W aHanM3a W | MEXaHU3Mbl | MHpOpMall | aHAIU3a W

CUHTE3a aHaiau3a W | uu B | CHHTE3a
UCII0JIb30Ba

uHbopMall | CHHTE3a o0nactu uHbopMaIr




VHHKaTOpbI YpoBeHb OCBOCHUS
OCTIOKeHHsL  HEYJOBIETBOPH- | YIOBIETBOPH- Ouenounoe
A XOpOIIO OTJIMYHO CPENCTBO
KOMIIETEHIIUT TCJIBHO TCJIBHO o o
N . (cpennuit) (BBICOKHIA)

MUHHMMAJIBHBIN) | (IOPOTOBBIH)
HUS 1701 B | uH(popMan | mpodeccuo | uu B
snexTpuuec | 00JacTH 1504 B | HAJILHOU oOyactu
KOii npocdeccuo | obnactu AesTeNbHOC | Mpogeccuo

HaJIbHOU npodeccuo | Tu HaJIbHOM
DHEPIUU B N

A€ATCIBbHOC | HAJIBHOU ACATECIIBHOC
HNICKTPIACC | 1y JEATEITBHOC TH
KUX LETIIX ™

7.3 TunoBble KOHTPOJbHBbIE 3aJaHMsl WJIM HHbIe MAaTePHAJIbI,
HeoO0XoauMblIe /1Jisl OlleHKH 3HAHMi, YMeHHii, HABBIKOB, XapPaKTePHU3YIOIIHX
Tanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITOII BO

KOHTposIb OCBOCHHSI TUCITUTIIIMHBI « XUMUS» TMPOBOAUTCS B COOTBETCTBUU C
[In Kyol'AY 2.2.4 «@oH0 oyenounvix cpedcms» MO BUIAM OLICHOYHBIX CPEICTB
u3 TaOmuLbl 7.2: KEWChbl, KOHTPOJBbHBIE 3aJlaHHsl, TECThl, TEMbl pedepaTon
(moKJIaoB), U T. 1.

Texkymuid KOHTPOJIb MO JUCHUNIMHE «XHMUSI» TO3BOJISIET OIECHUTH
CTENEHb BOCTIPUSITHS y4eOHOr0 MaTepualia U MPOBOJMUTCS ISl OLICHKW 3HAHUM,
YMEHUW, HaBBIKOB U ONBITA JICSITEIBHOCTH, XapaKTEPU3YIOUIUX  ATarbl
dhopmupoBaHus KoMIeTeHui B mporecce ocBoenust OITOII BO

Tekymuii KOHTPOJIb TPOBOAUTCS KaK KOHTPOJIb TEMAaTHYECKHUM (IO UTOram
U3YYCHUS OMpPENENICHHBIX TEeM JUCIUIUIMHBI) W pyOekHbI  (KOHTPOJb
ONPEAETIEHHOTO Pa3ieia Ui HECKOJIBKUX Pa3/esioB, IIepell TEM, KaK IPUCTYIIUTh K
U3YYEHHUIO OYEepeJHOM vacTu ydyeOHOro wmarepuana). Pe3yiabTaThl TEKYLIETro
KOHTPOJISI UCIIOJIB3YIOTCS MIPY MPOBEACHUH MPOMEKYTOUHOM aTTECTALUH.

Keiic-3apanus

Keiic-3aganue nmo Teme Ne 1. «OCHOBHBIE 3aKOHBI M IOHATHS XUMMID)

Onpenesienue maccoBoii 104m okcuaa meau (11) B kapoonare
ruapoxcomenu (1)

PeaktuBbl u o6opyaoBanue: mopoiok coiu (CUOH),COs;, dapdopossrii
TUTENb,  TUTENIbHbIE  IOUMUbIL,  MydenabHas  Medb, HAKCHUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Boinosinenue pa6orbl. DapdhopoBbIii TUTedh IMYCTOH U B3BEHICHHBIM
IpOKaJUTe B My(Qelie 10 MOCTOSTHHON MacChl MPHU TEX XK€ YCIOBUSX, MPU KOTOPBIX
Ipeanosjaraercss MNpoKalIuBaTh coib. lIpeaHa3HayeHHBIM 11 TPOKAIMBAHUS
TUTENb BO3BMHUTE TUTEIbHBIMU INUILAMHU 32 Kpall M MOMECTUTE B MY(ENbHYIO




neyb. [locne 25-30 MuH npokanuBaHus JOCTaHbTE €0 U3 MEYH, JANTE OCTHITh HA
JucTe acbecta W mepeHecutre B dKcukarop. llocnmegHuil 3akpoilTe KpBIIIKON
cnycms 1—2 mun, iHa4Y€ TIPHU OXJIAXKICHUH B SKCUKATOPE CO3JAETCS pa3psuKeHHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJaAUTEe TUTENb B SKCUKATOPE 10 KOMHATHOMN
TEMIIEpaTypbl U B3BECHTE HA AaHAJIMTUUECKUX BECAX.

B mpenBapuTenbHO B3BEMIEHHBIM W JOBEAEHHBIM 10 IOCTOSHHOW MAacChl
TUTENIh TIOMECTUTE HABECKY MPUOMM3UTENpHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),COg3 Turens ¢ collbl0 MOMECTUTE B MY(QENbHYIO TeUb W MPOKAIUTE B
teuenre 10 mun npu Temmneparype 350-400 °C. Korzma nBeT HarpeTroro BELECTBA
U3MEHHUTCS 1O YEpPHOro, IIUIIAMUA T[EPEHECUTEe THUTelb B JKCHUKATOp IS
OXJIQXKJICHUS 10 KOMHATHOM TeMIIepaTyphl.

3aTeM B3BECHTE TUIEJIb C COACPKUMBIM Ha TEX K€ BECaX.

[IpoBeauTe KOHTPOJIBHBIA ONBIT. [[Is1 3TOr0 BHOBb NPOKAIWTE THUTENb C
COJIEP>)KUMBIM B TeueHre 10 MHH, OXJIaIUTE €r0 B DKCHUKATope M B3BechTe. Ecim
pacxoxzaeHue mo macce cocrapisger He Ooznee 0,02 1, cuuTaercd, 4YTO COJIb
pasznokuiiack  mojaHocThio.  Ecnum  pacxoxzaeHue — OoJibliee,  MOBTOPUTE
poKajauBaHue o0pasLa.

3anuce oannvlx onvima.

Macca turias m,, r

Macca Tiras ¢ BeIecTBOM Myicomm, T-

HaBecka coimm Meguy, T

Macca Turis ¢ BeuecTBoM (Iociie MpoKaaIuBaHus ) m/T+c0M, T.
Macca BemecTsa 1ocie NpoKaaIuBaHUuA M oy, T-

PaccuunTaliiTe Mo NOJyYEHHBIM JAHHBIM COAEPKaHNUE MPOAYKTa Pa3I0KECHUS B
OCHOBHOM BEILIECTBE, a M0 (OpMYyJIe BEIIECTBA — €T0 TEOPETUUECKOE 3HAUCHHE.

® = Mm(CuO)/m((CuOH),CO;3), B momsx emauHUIBl WK B % TMPOIEHTAX,
(ymHoxuB Ha 100).

Beruuciaure a0COMIOTHYI0 M OTHOCHUTEIBbHYI OIIMOKH OIpee/IeHUs.
CneJgaiiTe BbIBOABI 110 padore.

KoHTpoJsbHBIE BONIPOCHI

abhwh e

1. OnuMHAaKOBO M YKCIO MOJIEKYI: a) B 1 r Bogopoaa u B 1 1 kucinoposa; 6) B 1
MOJIb BOJIOpoJia U B 1 Mo kuciopoaa?

2. Kakue BemiecTBa Ha3biBatoTca qanbTroHnugamu? [IpuBenure npumepsl.

3. UTo 03HA4aeT MOHITUE «MOJIAPHAsI Macca BEIIECTBa»? BBIYMCINTE MOJISIPHYIO
Maccy TUAPOKCUIA KAJIbIIHSI.

4. Chopmynupyiite ClIeICTBUS U3 3aK0OHA ABOTAIpO.

5. Yro Takoe atom, MosiekyJsia? UTo Takoe MpOoCTO€E BEIIECTBO, CIOKHOE?

6. Jlaitte GOpMyTHPOBKY MOHATHIO «XUMUYECKUN SIKBUBAJICHT.

7. Onpenenure MoJsipHbIe Macchl skBuBaiieHToB: N,O, PCl;, H,S.

8. Omnpenenute MOJSPHBIE MAcChl HSKBUBAJICHTOB KHCJIOT M OCHOBAaHWI B
CJIEIYIOUIUX PEAKIIUIX:

a) HN03 + Bl(OH)3 = Bl(OH)zNO3 + HZO,

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

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



9. CdopmynupyiiTe 3aKOH HKBUBAJICHTOB, HANUIINTE €ro MaTeMaTHYECKOE
BBIp2XCHHE.

10. Yto Takoe «3KBHBaJCHTHBIN 00BeM»? Kakue oOBEMBI MpHU H. y. 3aHUMAIOT |
MOJTb SKBHBAJICHTOB KHCIIOpOAa, okcuaa yraepoaa (IV), ammuaka?

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

Onpbit. Ilosryyenne cpegHux cosieu

a) PeakTuBbI: pacTBOp XJyopuma Oapusi 1 H., pacTBop cynbdara Hatpus 1 H.,
npoOupKa.

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

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

Hanute B nmpobupky 3-4 karmiau pactBopa cyib(dara Mmeau, OpoCUTh KyCOUYEK
ITUHKA.

B) PeakTMBBI: HACBIIEHHBIN PACTBOP FMIPOKCHIA KalblLIKs, OKCHU]I yTIepoia
(IV), anmmapar Kumnma

Hamute B mpoOupky no 1/3 oObemMa pacTBopa THAPOKCHIA KalbIMs
(M3BECTKOBAs BOJIa) M MPOIYCTUTh yepe3 Hero okcup yriepoaa (V) (yriexucisrii
ra3z) u3 annapara Kunmna 1o nosiBjieHus MyTy.

3aganue. 3anuch JaHHBIX ONBITA.

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

2) Hanummure ypaBHEHHS XUMHYECKUX pPEaKIUW, TMPOTEKAIOIMUX B
poOupKax.

3) Ion kaxxa0il U3 peakinil yKaKUTe MPU3HAK peaklu (Harpumep, Oemblii
0Ca/IoK, 00ECIIBEYMBAHUE U T.I1.)

4) HazoBuTe Bce MPOIYKThI PEAKIIMH, 32 UICKIIOUYEHUEM BOBI.

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

KonTpoJsbHbIe BONPOCHI
Hanmummre ypaBHEHHs peakLMi, C ITOMOLIBIO KOTOPBIX MOXHO OCYILECTBUTH
CJIEAYIOIIUE IPEBPALCHNUS, IPOAYKTHI PEAKLINA HA30BUTE:

1. CO, — CaCO;3; — CaO — Ca(NO3), — Ca SO,

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

3. SO, — SO; — H,SO,4 — Ca(HSOy), — CaSOy

4. K —- K;0O —- KOH — KHCO; — K,CO3

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

6. BaO — Ba(OH), —» BaOHNO3; — Ba(NOs), — BaSO,

7. Fe(OH); — FeCly — Fey(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 — Caz(PO,), — H;PO, — K,HPO,

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

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

17.P — P,0O5 — H;PO, — NaH,PO, — Na3zPO,

18. Fe—Fe,03+HCl —X—Fe(OH);" s Y—Fey(S04)s.
19. P —>P205—>H3PO4—>B21(H2PO4)2—>B213(PO4)2+ HzSO4—>?

20. K5>KOH—KHCO3;—CaCO3—Ca(HCO3), 5 ?

Keiic-3aganune mo reme Ne 2 «OCHOBbI XUMHY€ECKOH TEPMOAUHAMMUKI»

(JHeprernka XMMHUYECKHUX MPOLECCOB)
A) OnpenesieHne HANPABJIEHHOCTH NMPOTEKAHMS MPoLecca
1. cnonb3ys cnpaBOYHbIE JaHHBIE TAOJHUIIBI, OMPENETUTE W300apHBIA TETIOBON

abdext AH®505 XUMIT9ECKOIT peaKkIuy Balllero BapuaHra
C2H4(r)+ 302(1-) (_)ZCOZ(F) + ZHZO(X)

Cnenaiite BbIBOA O BbIJeJCHUM WIH NOIJIOIIEHUM TeIUIOTHI B Ipolecce
peaKium.

2. Onpenenute n3MeHeHne SHTporHH AS’g B X04e XUMHYECKOH pEaKIHH,
OpOTEKaole MpU CTaHIAPTHBIX YCIOBUSAX B MJE€AIBHOM TIa3000pa3HOM
cocrosiHun. OOBbsicHHTe 3HAK wu3MeHenusi AS’gs B pesyibTaTe JaHHOI
peaKium.

3. Onpenenute n3ameHenue Heprun [ mo6oca A60298 B XOJIE XUMUYECKON pEaKIuu,
UCIIOJNIb3Ysl CIIpaBOYHbIC AaHHbIe Tabmuubl. [1o 3HaKy u3Menenus sHepruu ['nd6ca
AG%gscme1aiiTe BBLIBOX 0 BO3MOYKHOCTH CAMONPOHM3BOJILHOIO INPOTEKAHHS

peakumu.
Ta6mxma CTaH)IapTHI)Ie 3HaAYCHUA TCPMOJUHAMHUYCCKUX BCIIMYMH HEKOTOPHBIX BEIICCTB

BemectBo | CocTosiHue AR KkIone AGe Ko S%gs  Jix/Monb K
MOTb, MOy

CoH, r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHa r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CH,4 r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO, r -393,510 -394,380 213,650
H,O r -241,830 -228,590 188,720
H,O K -285,950 -237,190 69,940




N> r 0,000 0,000 200,000
Ho 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 TenjioBoro 3gppexra nmpouecca pacCTBOPEHUs
NH;NOz»

O6opynoBanne u matepuajnbl. 1. Hutpar ammouusasNH;NO;. 2. Crakansr
(250-300 mm). 3. TepmoMeTp, YKpETUIICHHBIH B IITATHBE.

BoinosiHenue. B crakan Haseldite HEMHOrO BOAbL. ONMyCTUTE TEPMOMETP,
IIOTPY3HB €ro MIApUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPHUCTAJUIOB HUTpAaTa aMMOHMA. TepMOMETP MOKa3bIBAET CUIIBHOE NOHWKEHUE
TEMIIEPATYPBI paCTBOPA.

NH4N03(KP) + anO = NH4N03'nH20.

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

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

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

PeakTuBbl M 000OpyaOBaHMe: PacTBOpP CEpPHON KHUCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (Na,S,03) 1H., AUCTUIUIMPOBaHHAS BOJA, YE€THIPE MEPHBIC
POOUPKH, KareIbHUIIB! WIIA MTUTIETKH, CEKYHIIOMED.

Tuocynbdar HaTpusi pearupyer € CEpHOW KHUCIOTOW MO CIEAYIOIIEMY

YPaBHEHMIO PEaKIINH:
Na,S,0; + H,SO, = Na,SO, + SO, + H,O + Sl

[IpuzHakoM mpoTeKaromeld peakluu SBIAETCS OO0pa3oBaHUE MYTH IIPU
BBINAJEHUN CEPBI B OCATOK.
JI71st IpoBEIeHUS OTbITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PABHBIC 0OHEMBI

pacTBOPOB THOCYJb(aTa HaTPUs Pa3IMUHON KOHLEHTPALMH, 711 3TOTO BHECHUTE B
npobupku 4, 6, 8 u 12 kanens THOCYNb(aTa U A0BeAUTEe 00beM B Mpodupkax 10 12
Kareib, 100aBUB B KaXkAYyI0 BOY, Kak yKazaHo B Tabsuiie 1.



3arem B 1-10 mpoOupKy mo6aBbTe 1 Kammo cepHON KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB cekyHaomep. [lpocnmemure, 4ToOBI Kamigs HE IMomajga Ha CTEHKU
pOOHPKH.

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

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

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIEI0BAHMIM

Tabaunua - JlanHbIe OnbITa

Ne KonnuecTBo xamenn O61ee | OTHOCUTENB- Bpewms OtHOoCHUTENb
po- YHUCJIO | Hasd KOHIIEHT- MOSIBJICHUS | Hasl CKOPOCTh
oupku Pacteop | HO | Pacteop Kareyb | pamusi. MYTH, peakiu
N&28203, t, cex
Nazszog H,SO, Vo6Lu c 1/t, CeK-l
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

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

3) PaccuuTaiiTe OTHOCUTEIBHYIO KOHIIEHTPAIMIO THOCYIb(aTa: MpuHUMAas
KOHIICHTPAITUIO B TIEPBO# podupke ¢ 4- KarmsiMu Cop, = 1, ¢ 6-10 Karmmsamu — Coy
= 1,5 u 1.1. 3aHecuTe JaHHBIC B TAOJUITY.

4) Tloctpoiite rpadguk 3aBUCUMOCTH OTHOCUTEIHHON MPAKTUYECKON CKOPOCTH
peaKIuu OT OTHOCUTEJILHOM KOHIIEHTpAIlMK TUOCYJIb(haTa HaTpusl, OTKJIaIbIBast
3Hauenus 1/t mo ocu X u C,,y,. 1o ocu Y.

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

OnbIT 2. 3aBMCHMOCTb CKOPOCTH PEaKIUN 0T TeMIIEPATYPbI

N3yuurte Ha mpuMepe peakiiuu B ombITe 1.

Boinoanenue. Jlnsg storo B Tepmocrar ¢ Temmeparypoir Ha 10 °C Bbime
KOMHATHOW TeMIlepaTypbl TOMECTHTE 2 MpOoOHWpKH: OoaHy ¢ 4 kammsiMu 1 H
pacTBopa THOCYyJb(aTa HATPUsI U 8 KAIUISIMU BOJBI, B IPYTYI0 — C OJHOW Karuieu
CEepHOM KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MpOOUPOK U OTMEThTE
BpeMsI TIOSIBJICHUSI MYTH.

ITosropute ombIT mpu Temmneparype Ha 20 ° u 30 ° Bbllle KOMHATHOM
TEMIEPATYPHI.



3amanue. 3anUCh JAHHBIX ONbITA.

Pesynbrarel BHECHTE B TaOJIUIYy U IOCTPOUTE TpadUK 3aBUCHMOCTH CKOPOCTH
peakiuu oT TeMIepaTtypsl. PaccuuTaiite 3HaYeHHE MPAKTUIECKOTO
TeMrepaTypHoro ko3¢ duimenTa, ucrnoiab3ys npasuio Bant-I'odda.

OnbiT 3. BiausiHue nNpUpPOALI PpearupywIUX BelleCTB HAa CKOPOCTH
XUMHUYECKOH peakuumn

Beinoanenne. B 1se npoGupku npueiite mo 2 cm® pactsopa KMnO, u 2-3
KaIulu pacTBOpPa CEPHOM KUCIOTHI. 3aTeM J0OABHTE B MEPBYIO —
cBexenpuroToBieHHbIN pacTBop Na,SO3, a Bo BTopyro Na,SOy,

3aganme. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOW MTPOOUpPKE
IPOUCXOAUT U3MEHEHHE OKpAackH pacTBopa. ChopMyIupyiTe BEIBOJ OBIUSHUU
IPUPOJIbI PEArHPYIOIIKX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIIH.

BoinosiHuTe pacueTHoe 3agaHue no teMe « CKOpOCTb XMMHUUECKUX PEAKLIUI

ATMochepHbIe 3arpsiI3HeHHS TOCTENIEHHO YHUYTOXKAIOT 3alUTHBIA 030HOBBIN CION 3eMJIH.
O30HOBOMY CJIOI0 YTpOXKalOT, IOCTyHAIOUIME B aTMOchepy PTOPUPOBAHHBIE U XJIOPUPOBAHHBIE,
yrieBogopoasl — (peon, nanpumep CCIsF, CCIyF,, CCIF;. Onu xumudeckud CTaOWIIBHBI B
HIDKHHUX CIIOSIX atMoc(epsl, HO B cTparocdepe moj JeicTBUEM yIbTpaduoIETOBOTO U3ITYICHUS
ConHua pa3pymaroTcsi, BbLIEISIS aTOMapHbIN XJIOp, IIOCIE YEr0 HAaYMHAKOT IIPOTEKATh PEaKLUU
B3aMMOJEHCTBHS aTOMAapHOTO Xjopa € O30HOM. Paccuumatime cKopocmb maxou peaxyuu ¢
0bpazosanuem Kuciopooa u MOHOOKCUOA X1opa, eciu yepe3 15 c¢ nocne Hauana peaxyuu
MoaapHas Konyenmpayus o3ona oviia 0,3 monv/n, a uepe3 35 ¢ om nauana peakyuu cmand
pasHa 0,15 monv/n.

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

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

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHE NPOOUPKHU. 2.
[Munerku. 3. Benwrii axpan. 4. Xmopuna xeneza (1) FeClz0,0025 u. 5. Pomanun
kamuss KSCNO0,0025 w. 6. Xmopun xamus KCl (kpucrammnueckuii). 7.
JuctunnupoBaHHas BOJA.

Boinosinenue pa6oTbl. B yeThipe KoHMUECKUE MPOOWPKH BHECUTE 1O S5-7
kanenb 0,0025 H. pactBopoB xsopuna xene3a (I1I) u poganuaa kanus. PactBopsl
pa3MelainTe CTeKISHHOW Majloykod M moctaBbTe B mITaTuB. OIHY MPOOHMPKY C
MOJIYyYEHHBIM PACTBOPOM COXpPAHUTE MJii CpPaBHEHUs pe3yJlbTaTOB oOImbITa. B
ocTajbHbIE NMPOOMPKU JO0OABbTE CIEAYIOIIME PEAKTHBBL: B MEPBYIO - | Karuio
HACBHIIIEHHOTO pacTtBopa xjopuna xkeneza (III), Bo Bropyro - 1 Kkammo
HACBIIIEHHOI'O PAcTBOpa POAAHHUAA KU, B TPETHIO - HECKOJIBKO KPUCTAIIIMKOB



xjopuaa Kanus. CpaBHUTE MHTEHCUBHOCTh OKPACKHM TMOJIYYEHHBIX PacCTBOPOB C
MHTEHCUBHOCTBIO OKPACKH 3TaJIOHA.

3anuch JAHHBIX ONbITA. 3alUIIUTE CBOM HAOJIOACHUS TIPU TMPOBEJICHUU
pabotbl. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIIEH OOpaTUMON peakiuu u
HAIUIIIATE BHIPAKEHUE KOHCTAHThI PABHOBECHSI.

1. Kakwue BemiecTBa HaXOAATCS B UCCIIEAYEMOM PACTBOPE MIPU PABHOBECHH?

2. Kakoe BemecTBo MpUIaeT pacTBOPY KPACHYIO OKPaCKy?

3. Kak wu3MeHseTcs WHTEHCHBHOCTH OKPAacKM pacTBOpa H, B KaKOM
HaIlpaBJICHUN CMEIIAETCS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasneHuu: a) xaopuaa xenesa (III); 0) pomanuma kaaus; B) Xjaopuaa Kaaus?

4. Kak W3MEHSIOTCS TMpPH OTOM B KAXKIOM CiIy4ae KOHIIEHTPAIUU
KOMITOHEHTOB PaBHOBECHOM CHUCTEMBI a) poJaHuIa; 0) XJI0pUIa Kallus; B) XJIOpHIa
xene3a (IIl); r) pomanuma kanusl MO CPaBHEHUIO C WX KOHLEHTpAIUSIMU TpU
YCTaHOBJICHUH TI€PBOHAYAIIBHOTO PaBHOBECHSA?

OnbiT 2. BausiHue TeMnepaTtypbl HA CIBHI XHMH4Y€CKOI0 PABHOBECHUS
PeakTuBbl M MaTepuagabl: HoAHas BOJA, pacTBOpP Kpaxmana, HIpOOUpPKH,
CIIUPTOBKA, I€PKATEIIb.

Boinmosinenue padorbl. Haneiite B aBe mpoOupku mo 3 cM® HOIHOM BOMBI H
no0aBbTe B KXKAYIO0 U3 HUX Mo 1-2 Kammu pacTBopa Kpaxmaina. Harpeiite onny u3
npobupok. CpaBHUTE OKPACKYy.

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

KoHTpoJibHBIE BONIPOCHI

1. UTo moka3bIBa€T CKOPOCTh XUMUYECKOW PEaKIuu?
2. ChopmynupyiiTe 3akoH nercTByromux macc ['ynpnoepra u Baare.
3. Hanmummre kuHeTUYECKHE YpaBHEHUS CKOPOCTEH MpsIMOli U 0OpaTHOM peakiiuii
JUI.  XUMHYECKOTO Mpolecca:

4NH3(F) + 502@)4_')' 4NO(F) + 6H20()K)
4. Kak ynraercs npaswio Bant-I'odda?
5. Urto noka3bIBaeT TeMIepaTypHbIil KOAGGULIMEHT Y peakuuu?
6. UTo Takoe «3HEpPrusi aKkTUBALIUN?
7. Ykaxute (HaKTopbl, OT KOTOPHIX 3aBUCUT KOHCTAHTa CKOPOCTH PEAKIIUH.
8. Kakue peakiiuy Ha3bIBAIOTCS KaTATUTHYCCKUMMU?
9. Uto takoe xaranuzatop? Ilepeuncinre BUIbl KaTaausa.
10. Bo ckobKO pa3 MBMEHHUTCSI CKOPOCTh MIPSIMOM M OOpAaTHOM PEeakiuii B CUCTEME:
2 COyy + Oypy == 2 COyy ecniu 00bEM Ia30BOM CMECU YMEHBIINTD B TpU paza? B
KaKyI0 CTOPOHY CMECTUTCSI PABHOBECUE CHUCTEMBI?

Keiic-3aganue no teme Ne 3 «Ctpoenne aroma. [lepuoaudeckuiizakoH u
nepuoanuyeckas cucrema JI. U. MenaeieeBa»



IIpakTuyeckas padora nmo reme Ne 3: Crpoenue aroma. IIlpornozuposanue
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB U UX COCAMHEHUI

eab 3ansaTHA

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

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

3. HayuuTs n3o0paxaTb CTpOEHHE aToMa ¢ nmoMolbio popmyisl Koccens,
AJIEKTPOHHOUN (OPMYJIBI U TpaduuecKOu IICKTPOHHON CXEMBI.

4. IToMo4b NOJYYUTh MPAKTHUECKUE HABBIKWA OMPEACICHUS:
- CTEIICHEW OKHUCIICHHSI aTOMOB;
- HanucaHusi (GOpMyJ COOTBETCTBYIOIIMX OKCHUJIOB, TUJPOKCHUAOB, JETYyUHX
BOJIOPOJIHBIX COCIMHEHUH (TIPU UX HAJIUYUN);
- XapakTEepUCTUK  (PU3MYECKHMX U XHUMHUYECKHMX CBOMCTB JJIEMEHTOB U UX
COEIUHECHUM.
IIpumep. CocTaBbTe »3JIEKTPOHHYIO M JJIEKTPOHHO-Tpaduyeckyro Gopmyiy
AJIEMEHTAa C TMOPSAAKOBBIM HOMEpPOM 24 W [JaillTe MOJHYI XapaKTEPUCTUKY
DJIEMEHTA.

Pemenne. 1lo nmopsakoBoMy HOMEpy 3akiilo4aeM: B aToMe 24 3JIEKTpOHa.

JIaHHBINM 57IEMEHT - XpOM. DIIeKTpoHHas opmysia UMEeT BU/I;:

15°25%2p®35%3p°3d°4s’

OnexkTpoHHOW GopMyse XpoMa COOTBETCTBYET CIIEIYyIOIIasi dJICKTPOHHO-
rpaduyeckas cxema:
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XapakTepucTruka aToma XpomMa

1. Cr — merain, d — siiemMeHT.

2. Banenrusie cocrosaus: | - VI.
3. Bo3moxknble cteneHu okuciaeHus: 0, +2, +3, +6.
Ccr’-28 »Cr? Cr°-3e —Cr* Cr’- 68 —»Cr*®

XpoM MPOSIBIISIET BOCCTAHOBUTENIBHEBIE CBOWCTBA.
4. XpoM o0pazyeT KUCTOPOAHbIE COSTUHEHMS:

Oxcuapl CrO Cr,04 CrO;
I'uapokcuaer  Cr(OH), Cr(OH)3 H,CrO,4
H;CrOs3 H,Cr,04



OCHOBHBIE ampoTepHbIe  KUCIOTHBIE

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

-
L

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

Pemenue. Eciii  »ieMEHT TPOSBISET NEPEMEHHYIO CTENEHb OKUCICHUS U
o0pa3yeT HECKOJbKO OKCHIOB W THUIPOKCUIOB, TO C YBEIUYECHHUEM CTEICHH
OKHUCJICHHSI CBOMCTBA TOCICTHUX MEHSIOTCS OT OCHOBHBIX uepe3 amM(pOTEpHBIE K
KHCIIOTHBIM. JTO OOBSCHACTCS XapaKTEPOM OAIICKTPOIUTHUYCCKON THUCCOITUAITUU
(moHmzaruu) tuaApokcuaoB JOH, xoTOpas B 3aBUCHUMOCTH OT CPaBHHUTEIIBHOU
MIPOYHOCTH | MOJSIpHOCTH cBs3elt D-0O u O-H mMoxeT mpoTekaTh 10 IBYM THIIAM:

30H; == 9"+ OH™ 1o tumy ocHoBanuii (I)
90H == H+ D0 o tuny xucnor (I

Ecmu nmpounoctu cBszeit O-H u 3-O Onu3ku  wiu paBHBI, JUCCOLUAIUS
TUJPOKCUIA MOXKET oJIHOBpeMeHHO mpoTekarh U 1o (l) u mo (II) Tunam. B aTom
ciaydyae peub uAET 00 amMpOTEpHBIX 3JIEKTpoJuTax (aM@osuTax), HapuMmep st
Cr(OH);g:

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

B xucnoit cpeae aMmpoauT mposiBiIsieT OCHOBHOM XapakTep, a B MIETOYHON cpefie —
KHUCJIBIN XapakTep:

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

IIpumep. lcxons W3 TOJIOKEHHS DJIEMEHTa B NEPUOJMYECKOM CHUCTEME U
CTPOCHHMSI €TO aToMa, JailTe MOJHYI0 XapaKTEpUCTUKY MapraHiia u Opoma.

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

0) ompenenure, K KaKOMy 3JEKTPOHHOMY CEMEWUCTBY OTHOCSITCS JaHHbBIC
HIIEMEHTHI;

B) OIpEIETUTE BO3MOXKHbBIEC BaJICHTHbBIE COCTOSIHUS;

T') OIPEJEIUTE BO3MOXKHBIE CTEIIEHU OKHCIICHUS;

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

Mapeaney — d-anement VII-B rpynmsl, metasmt

+2sMn° 15°25%2p®3s23p°3d°4s*
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBA JIEKTPOHA,
OCTajbHBIC BAJCHTHBIC DJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-IOIypOBHE.
Tepsis 27eKTpOHBI, MapTraHel] IPOSBIISET TOJHKO BOCCTAHOBUTEIIBHBIC CBOMCTBA, UTO
XapaKTepU3yeT ero KaK TUIMUYHBIA METaJl.

Mn o6pa3yeT OKCUIbI U THUIPOKCH/IBI:

Mn° - 26 -Mn* MnO — Mn(OH),

Mn° - 38 ->Mn* Mn,O3; — Mn(OH); (HsMnO3)
Mn° - 48 -Mn** MnO, — Mn(OH), (HsMnO,)
Mn° - 68 -Mn"* MnO; — H,MnO,

Mn° - 76 -Mn"*’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTamn

4s
+Br'1522522p°35%3p 30 4s24p5 (111

Ha BHemIHEM SHEPreTHYECKOM YpPOBHE y aroMa OpoMma CeMb BaJE€HTHBIX
3JIEKTPOHOB. ATOM GpoMa JIErKO TPHMHUMAET DIIEKTPOH, 00pasysi OTPHIATEIbHbIN
HOH.:

Br + 1¢ — Br?

[IpuHUMasT 37IEKTPOHBI, aTOM OpOMa MPOSIBISAET OKUCIHUTEIbHBIE CBOMCTBA,
4TO XapaKTpPH3yeT ero Kak THUIWYHBIH HeMmeTawl. bpoMm oOpasyer merydee
BOJIOPOJIHOE COeAMHEHNE - OpoMoBoopo HBT.

Tepsist 2IeKTPOHBI, OPOM MPOSBIISIET cl1adble BOCCTAHOBUTEIIBHBIC CBOMCTBA.
C kucaopoomM 6poM 00pa3yeT OKCHJIBI M THAPOKCHIBI KUCIOTHOTO XapaKTepa:

Br'-18 - Br't  Br,0— HBrO

Br-3s —»Br*®*  Br,0;— HBro,
Br-58 - Br®  Br,0s — HBrO;
Br'-7e - Br'"  Br,0,— HBrO,

J1J1st ycrienrHoro OCBOGHHMSI MaTepuraia Mo JaHHOW TeMe 00yJaromuecs
JIOJKEH OTBETUTH HA CIEAYIOIIHNE BOIIPOCHI.

KonTposbHbIe BONpOCHI

1. [aiiTe onpeneneHue MOHATHIM: aTOM, XMUMUYECKHM DJIEMEHT.

2. KakoB (u3ndeckuii CMbICI MOPSIAKOBOTO HOMEPA XMMUYECKUX DJIEMEHTOB?

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DJHEPreTUYECKOE COCTOSHUE
AIEeKTpoHa?

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

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

6. Kak omnpenenuts MAaKCUMAJIBHOE€ YHCJIO DJIEKTPOHOB Ha YPOBHE,
noAypOBHE?



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

8. Copmynupyiite npasuiia B. Kieukosckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHaa?

10. JlaiitTe coBpeMEeHHYIO  (OPMYJIHUPOBKY MEPUOJUYECKOTO  3aKOHA
. . Menpeneena.

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

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

Tabmuna 1 — XapakTepUCTHKH 3J€MEHTOB 3-T0 Nepuoja

DJIEMEHT | DJIEMEHTHI 3-TO Meproaa

[Tokazarens Na | Mg Al Si P S Cl Ar

1) No snemenra B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) gucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS
8)opOUTAIbHBIM
paguyc, HM

9) moreHIHan
HOHU3aIMu, 5B

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

12) dopmyna
THJIPOKCH]IA

13) xapakTep Ok-
cuIa, THIPOKCHIA




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

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

13. Yto Ha3bIBaeTCs SHEPryuei MOHU3AIUU, YHEPIUEH CPOJICTBA K AICKTPOHY?

14. Yto Takoe OTHOCUTEIIbHAS AIEKTPOOTPULIATEIIBHOCTh?

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

Tabmuna 2 — OpOuTasibHbIe PaJIMYChl AaTOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0.128

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

Ne 0,0054 (0,035 0,032

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

DneMeHT Il,aB |2 5B DIeMeHT |1 5B |2 5B

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

Tabmuna 4 — OTHOCHTEBHAS YIEKTPOOTPHUIIATEIBHOCTH dieMeHTOB (0D0)

H-2,1




Li-1 Be-1,5 B-2 C-2,5 N-3,0 0-3,5 F-4,0
Na-0,9 Mg-1,2 |Al-15 |Si-1,8 P-2,1 S-2,5 CI-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-20 |Se-24 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 |Fe-2,1 1-2,4
Cs-0,7 Ba-0,9 Pb-1,6
Tabmumna 5 — CpoacTBO K 3JEKTPOHY HEKOTOPHIX aTOMOB

DJIEeMEHT E, »B DJIEeMEHT E, »B

F 3,62 S 2,07

Cl 3,82 P 0,8

Br 3,54 Si 1,90

I 3,24 Al 0,4

O 1,48 Na 0,74

N 0,2 H 0,7

C 1,13 Mg -0,32

B 0,3 Be -0,19

Li 0,54 NuepTHBIE Ta3bl 0

Keiic-3aganue mo teme Ne 3
«Xumnueckasi cBsi3b. CTpoeHHe NPOCTEeHINX MOJIEKYJD)

Bapanme 1.J[ns coenuuennii I, HI, CrCl; PbO,
(H20),, CH,
a) YKaXUTe TUIl XUMUUYECKOH CBSI3U B MOJIEKYJIaX;
0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAaJIEHTHOM
cBsA3b10. OnpenenuTe BaJICHTHOCTD U CTENIEHb OKHUCIICHUS],
B) MU300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSIMH MIPOLIECCHI 00pa30BaHUs
MOJIEKYJI C HIOHHOM CBSI3bIO;
T) YKaXHUTE TUIl THOPUIN3ALIUY YTIJIepoia B MOJIEKYJIe METaHa U
n300pa3uTe reoMeTpUUIecKyo GopMy MOJIEKYJIbl, YKa)KUTE BaJICHTHBIN yTroJl.
CoopmyampyiiTe, Kak BU/ CBSI3M BJIUsieT HA CBOIiCTBAa XMMHYeCKOIro BeliecTrBa?

CamocrosiTeibHast padoTa 1o Teme

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

0) B COEIMHEHUSAX C MOHHOM CBSA3bI0 N300pa3uTe MpoIecCchl 00pa30BaHKs HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHMsI HOHHOTO BEIECTBA.

B) B COCIMHEHUAX C KOBAJIECHTHON CBA3BIO COCTaBbTE DJIEKTPOHHBIE CXEMbl 00pa30BaHUs
MOJIEKY.

I') HOKaKUTe, Kakue OpOuTalIi aTOMOB IPUHUMAIOT yyacTHe B 00pa30BaHUU CBS3U?

n) Onpenenute NOJSAPHBIE M HEMOJSPHBIE CBA3M, G U T - CBSI3U, TUI TMOpPUAM3ALUU
THOPHUIHBIX CBSI3CH.

k) Onpenenute BJIGHTHOCTb U CTENIEHb OKUCIIEHUS 3JIEMEHTOB.



3ananue?. [lokaxxure MexaHu3M oOpa3OBaHMUS:

a) nona rumpokconus (H30)" u3 mona H' u monexynsr H,O, ykakuTe BaJeHTHOCTh H
CTETCHbh OKUCJICHHS aToMa Kuciopoja. M300pa3ute cxemy NepeKpbIiBaHUS aTOMHBIX OpOuTaien
B MOHE THAPOKCOHHUS.

6) nona [Be(OH)s)* u3 momexyn Be(OH), u rumpokcuy — wnomo (OH)), ykaxwure
BaJICHTHOCTh M CTETIICHb OKUCJICHUSI aTOMOB B TETParuapoKCcoOeprIIaTe [Be(OH)4]2‘

3aganue 3. JlaHbl DIEKTPOHHbIE KOH(UIypallMd BaJCHTHBIX OJEKTPOHOB JBYX
XUMHUYECKHX AJIEMEHTOB:

... 45% 4p*u 15t

a) Omnpenmenutre 3IEMEHTBI, KOTOPBIM  COOTBETCTBYIOT  JaHHBIC  3JCKTPOHHBIC
KOH(UTYpaIK BaJICHTHBIX 3JICKTPOHOB;

6) Hanummure ¢popmyity MoeKybl, 00pa30BaHHONW aTOMaMH 3THX 3JIEMEHTOB.

B) Ompenenute THN XUMUYECKON CBSI3W B ATOM MOJIEKYJe, COCTaBbTE €€ 3JIEKTPOHHYIO
dbopMyny u U300pa3uTe cxemy NepeKphIBaHMs aTOMHBIX OpOUTasIeH.

r) YKaXUTe THIT MOJIEKYJIBI.

3aganue 4. CocraBbTe IIEKTPOHHBIE (HOpMYIBI aTOMOB: (TOopa, a3oTa, Opoma, keiesa,
HUKEJIS, KJIbLIUA.

BasneHTHBIC 2JIEKTPOHBI PACIIPEICTUTE 10 OPOUTATISM.

Onpenenute BO3MOXHBIC BAICHTHOCTH U CTCTICHH OKUCJICHHS STUX JJICMEHTOB.

OOBbsicHHTE, ITOYEeMY BBICIIIAsI CTCIICHb OKHCICHUSI aTOMOB (PTOpa, a30Ta, JKejie3a U HUKEJIS
HE COOTBETCTBYET HOMEPY TPYIIIIHI?

3aganue 5. J[aHbI 5JEKTPOHHBIE KOH(PUIYypallMd BaJCHTHBIX SJIEKTPOHOB XHMHYECKHX
AJIEMEHTOB:

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

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

6) CocTaBbTe IIEKTPOHHBIE (DOPMYIIBI ATOMOB, PACIPEICTUTE MIEKTPOHBI IO OPOUTAIISAM,
OTIPE/ICITUTE BO3MOKHBIC BAJICHTHOCTH M CTEIICHU OKHCIICHUS.

B) CoctaBbTe (POPMYJIBI OKCHIOB M THAPOKCHUIOB, HA30BUTE HMX, YKAKUTE THITBI CBS3CH
MEXJIy aTOMaMH B MOJICKYJIax.

r) Pacmonoxxure BhICIINE THIPOKCHIBI B MOPSIIKE YBEIMUEHUSI KUCIOTHBIX CBOMCTB.

3aganue 6. OnpenenuTe U3MEHEHHE MOIIPHOCTH CBS3H B PSAIaX MOJIEKYIL:

a) PH3; H,S; HCI

6) Hzo; HZS; ste

B) HF; HCI; HBr; HI.

Baganme 7. Pacronoxute npeacrasiennsie mosekynbl: Cly; H,S; HBr; CO; NH3; BeH; B
MOpsIIKe YOBIBAHUS TOJIIPHOCTH CBS3H. Y KOKHUTE, B MOJIEKYJIC KAaKOTO COSTUHEHHS IMEET MECTO
sp — rubpuamsanus. CocTaBbTe€ DJJIEKTPOHHYIO (OPMYITy O3TOW MOJIEKYJbI, H300pa3uTe
MePEeKPhIBAHUE ATOMHBIX OpOUTae B MOJIEKYJIE, YKAXKUTE THUIT MOJICKYIIBI.

KontpouabHbie Bonpocs! o TeMe 3. XuMu4ecKas CBi3b
1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBA3U?
2. KakoB mexanm3Mm KoBayieHTHOM cBsa3u? Uro Takoe nHa cBa3u? OT 4yero
3aBUCHUT JuHA cBsizu? [lodyemy mpu 0Opa3oBaHWM CBSI3M BBIACISICTCS SHEPTHS?
Kak 3aBUCHUT NpOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?



3. 3a cueT Kakoil XMMHYECKON CBSI3U 00pa3yroTcs Mosekynsl Bry, HBr, CO,, CO?
OtBer MoTuBupyiTe. CocCTaBbTE€ CXEMbl OOpa30BaHMsI XUMHUYECKOW CBSA3M B
COEIMHEHMSIX C KOBAJIEHTHOM CBSI3BIO.

4. O0bsaAcHUTE TOHOPHO-AKLIEITOPHBIM MEXaHNU3M KOBAJEHTHOM CBA3M Ha NpUMEPE
o6pa3oBaHus HOoHA THApokcorus [H30]".

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

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

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

8. Ilouemy B rajioreHuax MIEIOYHBIX METAIJIOB (POPMHUPYETCSI HOHHAS CBS3b?

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

MoTuBupyiite Ha mpuMepax: NHz u (NHs),, HF u (HF),, H,0 1 [H30], .
10. Mo>XHO aM cyuTaTh, YTO BOJOPOJHAs CBS3b OOpa3yeTcs IO JOHOPHO-
aKIEenTOPHOMY MexaHu3My? OTBET MOTUBHPYHTE.

Keiic-3aganmne no reme Ne 4
«PacTBOpBI: pacyeTHbIH NPAKTUKYM))

Chopmyaupyiite ciaeaywoumue MNOHATHS, MNpeAcTaBbTe  (POPMYJIbHbIE
BbIPAYKEHHUA:
MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsl KOHLIEHTpALMs, MOJSpHas
KOHIICHTpAIMsl 3KBUBAJIEHTOB, MOJSIJIbHAs KOHILIEHTpalusi, THUTP pacTBOpa,
IJIOTHOCTH PAcTBOPA, apeoMeTp (Ha3HAYCHHE ), KPUCTAJUIOTHAPAT.
3amanue. 1.M3yunrte TeopeTuuecKuil MaTepral o JaHHOU TeMeE.

2.PemmTe 3amadd BallleTO BApHUAHTA, OTHOCSIIMECS K M3Yy4aeMOM TeMe,
CMOTPUTE UCTOUHUK:

AnekcangpoBa, J.A. Tumodeera M.10., UHIAVMBUIYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOM PABOTHI CTYIAEHTOB I10 XUMHWU: yueGHo-
MeToauyeckoe mocobue/ I.A. Anekcanapora, N.IO. Tumodeea - KpacHonap:
KybI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov_po_khimii. Aleksandrova EH.A. Timofeeva 1.

U.pdf

IIpumep. Beiunciaure: a) MacCOBYIO NIOJIIO BemecTBa (®) B MPOIEHTaxX; 0)
MOJISIDHYIO ~KOHIEHTpAIMI0O pacTBopa C; B) MOJSPHYIO KOHIEHTPALHUIO
HKBUBAJIEHTOB C,; T) TUTP pacTBOpa opToochopHO KUCIOTHI, MOTYYEHHOTO MPH
pactBopeHun 18 r kucioThel B 282 cM® BOZIBI, €CITH ILIOTHOCTB pacTBopa paBHa
1,031 /M.

PemeHu e a) IOTHOCTh BOABI paBHa lr/cM’, MO3TOMY Macca BOBI
06beMoM282 cm® paBHa 282 r, TOorjga Macca NmoJiydeHHOro pactBopa: 18 + 282 =
300 r u, ciegoBaTeNbHO,


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

. 0
@%(B) = M(B) 10006 06 = % = 6%

M (B
0) HaxoauM Maccy 1J1 KMCIIOTHI:
M(xucnaotel) = p-V =1,031 - 1000 = 1031 r
Brruncisiem maccy KucioThl, conepxkameiics B 103 1r pactBopa:
m(xucromor) = M( pacmeopa) - @

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

MonsipHyI0 KOHIICHTPAIIMIO PacTBOpa HAXOIUM JIEJIEHUEM MacChl KHUCIOTHI,
cojaepkamieiics B 111 pactBopa Ha MoJsapHyo Maccy H3POy (98 1/ Monb):

¢ =6 1,86/98 =0,63 moas/n umm 0,63 M;

B) HaxouM  MOJISIPHYIO  KOHIIEHTPAI[MI0O  OSKBUBAJIEHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MosipHas Macca SKBHUBAJICHTOB
KHUCI0THI paBHA: M, ,(H3PO4)= M(H3PO,4)/3 = 98/3 = 32,66 1/M0OJIb, TO C,yy
=61,86/32,66 = 1,89 H nam 1,89 Moab/m.

I') HaXOJUM TUTpP pacTBOpa:Tak Kak B li pactBopa comepxutcs 61,86 T
kucioTel, To T = 61,86/1000 = 0,06186 /e,

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

PeakTHBBI: KPUCTATMYECKUN XJIOPU HATPUSl, AUCTHUIIIMPOBAHHAS BOJIA.

Boinosinenue padornl. 1. Paccuuraiite macchl Xjopujaa HaTpus U o0beM
BOJIbI, HEOOXOauUMBbIE Jisi mpuroToBiaeHus 150 r pacTBopa ¢ MaccoBoil poJiei
NaCl, pasnoti 0,05.

2. Ha TexnHoxummueckux Becax (¢ TouHocThio 0,02 T) ompemenure Maccy
OroKca M B3BEChTE€ B HEM HAWJEHHYIO MO pacyeTy maccy XJjopuaa HaTpus (Ipu
B3BEIIMBAHUU HEOOJBIINX HABECOK HUCIIOJIb3YHTE YaCOBOE CTEKIIO).

3. OTMmepbTe LMIMHAPOM HEOOXOOUMBIA O0BEM IUCTHIIMPOBAHHOW BOJIBI.
HaBecky conu nepeHecute B crakaHduK eMKocThio 200 mi. Bo nzbexxanue norepnb
cojin oOMoOMTe OIOKC U3 MPOMBIBAJIKUA HaJl CTakaHOM BoAoW. OcTaBIIyrocs BOJY B
LWIMHAPE MEPEEHTe B CTAKAaH MO CTEKIIHHOM najoyke. PacTtBop mepemernante
JI0 TIOJIHOT'O PACTBOPEHHUSI KPUCTAJIIOB COJIU.

4. W3MeppTe TIUJIOTHOCTH IIPUTOTOBIIEHHOTO PAacTBOpa apeomMempom B
UWIMHApPE, B KOTOPBIM MepeHecuTe uccieayemblii pactBop. C 3ToH 1ienblo B
LHWJIMHJP, 3al0JIHEHHBIN, TPUMEPHO HA 74 UCCIEAYEMBIM PacTBOPOM, OCTOPOKHO
NOTPY3UTE aPEOMETP, HE BBIMYCKasi €ro U3 pyK A0 TeX MOp, NOKa He yOeauTecCh,
YTO apeOMETP IJIaBaET.

ApeoMeTp NOJDKEH HAaXOIUThCA B LIEHTPE LMJIMHAPA U HU B KOEM CIIy4yae He
KacaTbCs CTEHOK WJIM OBITh OJIM3KO K HHUM, TaK KaK M3-3a MEHHMCKAa MOKa3aHUs
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, YTOOBI apeoMeTp Kacajcs [JHa
nunHApa. OTcYeT Npou3BEAUTE MO JEIEHUSAM IIKaJIbl apeoMeTpa, Ha YpPOBHE
BEPXHETO Kpasi MEHUCKA JKUJIKOCTH.



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

Takasg MHTEPHOJALMS MOKET NPHUMEHATHCA TOJIBKO B TOM Cilydae, KOrja
pPacTBOPHI HE OUYEHb KOHLICHTPUPOBAHHBIC.

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

3anuce AaHHBIX ombiTa. 1. Bce pacuersl M pe3yiabTaTbl B3BELUIMBAHMS
3aliIINTE B JJAOOPATOPHBIN XypHal. 2. BbrauciuTe MOISIPHOCTH U MOJSIPHYIO
KOHLEHTPALUIO YKBUBAJIEHTOB (HOPMaJIbHOCTH) ITOJIy4EHHOIO PacTBOPA.

Ta6nuna — [I0THOCTH pacTBOPOB XJIOPHIA HATPUS PA3IMUHON KoHIeHTpauuu npu 15 °C, r/em®

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

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

. Kakne cucremMpl Ha3bIBalOTCS pacTBOPAMM?

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

. Uro Takoe «xpucramorugpam?

. UTO Tako€e HaCBIIIECHHBIN PACTBOP, HEHACBIILICHHBIN, IEPECHIEHHBIN?

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

. UTo nmoka3bIBaeT MOJISIpHAsI KOHLIEHTPaLKs pacCTBOPEHHOIO BellecTBa?

. UTo nmoka3bIBaeT MOJISIPHASI KOHILIEHTPALWs SKBUBAJIEHTOB?

. UTo nmoka3bIBaeT MOJISUIbHASI KOHLIEHTpaLHs?

0. YUto moka3bIBaeT TUTP pacTBopa’?

— O 00 1 O\ D Wb~

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

1. I'uapokcunbHBIN MOKa3arenb BOAbI paBeH 9. Kakyro peakuuio cpeabl MMeeT
Bojga?



2. KoHLeHTpamus HOHOB BOopona B pactBope pasra 9,6:10™° moms/mv®. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBopa?

3. KoHueHTpauusi TUAPOKCHA-MOHOB B PacTBOpPE paBHA 610 momns/nv’. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBOpa?

4. Kakasi KOHIIEHTpal1s HOHOB BOJIOpPO/ia B pacTBope, eciiv PH pasen 3.25?

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

6. B uem cytb pH-meTpuueckoro Meroga OmpeneseHUsl BEIUYUHBI BOJIOPOIHOTO
nokaszaresns?

7. Yemy paBHa KoHueHTpaius noHoB H™ u OH™ B pactBope, pH xoToporo paseH
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

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

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

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

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

3aganue. 3aNUCh JAHHBIX ONBITA

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

2) Hanummre MoJieKyJIsipHbIE 1 HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIUU:

MOJYYEHHS TUAPOKCUIA MArHuUs;

TUJIPOKCUIA MATHUS C COJITHOM KUCJIOTOM,

TUAPOKCHJIA MAaTHUSI C TUAPOKCUIOM HATPHUSL.

Kakas peakuus He npoTekaer?

3) KakoB xapakrep auccolMalMy THAPOKCHIA MarHus? 3anuumTe
ypaBHEHUE AUCCOLMALINYI THIPOKCUIA MATHUSL.

OnpbIt 2.110/1y4eHne U CBOMCTBA THAPOKCH/IA IIUHKA
Boinosinenue omnbiTta. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTtBopa cynb(dara MUHKA U J100aBbTE B KaXKIYIO0 MO 2 Kalid 2 H pacTBOpa
THIPOKCHIa HATPHUS IO MOMEHTa OOpa3oBaHUS ocaaka. B mepByro MpoOHpPKY K
OCaJKy a00aBbT€ MO KarusiM 2 H PacTBOP XJIOPOBOJIOPOAHOW KHCIIOTHI JI0
pPacTBOPEHHUSI 0CAJIKA, a B IPYTYIO0 — U30BITOK 2 H PacTBOpa THAPOKCUIA HATPHS J0
MOJTHOTO PAaCTBOPEHUS OCAKA.



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

BoinosiHenue omnbiTa. B nBe mpoOupku BHecuTe mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTBHL. B Kaxmayio mpoOHpKy mpuOaBbTe OJHY KAarllio
WHJMKATOpa METHJIOBOTO opaHxeBoro. OaHy mpoOUpKY C YKCYCHOM KHUCIOTOM
OCTaBbTE€ B KA4E€CTBE KOHTPOJIBHOW, a B JIPyTryr0 BHECUTE 3-4 MUKpOILIIATEIS
KPUCTAJIOB alleTaTa HaTpHs U EPEMENIANTE PACTBOP CTEKIISITHHOM MaJT0YKOM.

3aganme. 3anuch JaHHLIX ONBITA.

1)Kakue npusnaku peakuuid Bel HaOmonaere?

2)Hanumure MOJIEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOABI O BIUSHUU COJIM CIA00OM KHCJIOTHI Ha

JIVCCOLMALINIO 3TON KUCIIOTHI.
OnbIT 4.Binsinue co1u ¢J1a00ro 0CHOBAHMSA HA M CCOLMALIAIO ITOIO
OCHOBaHUS

Boinosinenue ombiTa. B nBe mpoOupku BHecute mo 5-7 kamenb 0,1 H
pacTBopa aMMmuaka. B kaxayro mpoOupky npuOaBbTe OJHY KaIlll0 pacTBOpa
uHaukaropa denondranenHa. OgHy NpoOUPKY C paCTBOPOM aMMHAKa OCTaBbTE B
KauecTBE KOHTPOJIBHOM, a B Jpyryro no0aBbTe 3-4 MHKpOILINATENs KPUCTAIIOB
XJIOpUJa aMMOHMS ¥ IEPEMEIIANTE PACTBOP CTEKIISIHHOM MAI0YKOM.

3aganue. 3anuchb JaHHBIX ONBITA.

1) Kakue npuznaku peakuuii Bel Habmonaere?

2) Hanummre MOJEKyJIsIpHbIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUSI PEAKIIUHA.

3) CdopmyaupyiTe BBIBOJBI O BIMSHUM COJM CJIa0OTO OCHOBAaHHUS Ha
JUCCOLIMALIIO TOTO OCHOBAHUS.

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

1. Kakwue BeniecTtBa Ha3bIBAKOTCA JIEKTPOIUTAMHU, HEIJIEKTPOJIUTAMHU?

2. Yto Takoe «uoH»?

3. MaiiTe omnpezesieHne KUCIOTaM, OCHOBAHUSIM M aM(POTEPHBIM JIEKTPOJIUTAM C
Touku 3peHust TIO/I.

4. Kakoii mpoliecc Ha3bIBA€TCSl AUCCOIUALIACH?

5. UTo nmoka3bIBaeT CTENEHb JICKTPOJTUTHUSCKON JUCCOIMAIIUM?

6. Kakue (pakTopsl BIUSIOT Ha CTENIEHB AJIEKTPOJIUTHUECKON AUCCOLAIIN?

7. UTO mOKa3bIBAET KOHCTAHTA AIEKTPOJUTUUECKOMN rucconanuu’?

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



9. [IpuBenuTe ypaBHEHHE 3aKOHA pa3daBieHuss OcTBaIbaA.

10. Kak guccoumupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBeauTe NpUMepHI.

11. Yemy paBen pOH 0,00011 pacTBOpa yKCyCHOM KHCIOTHI, €CITU CTENIEHb
nuccoruanuu pasHa 10%?

12. Yemy paBen pH 0,01 1 pactBopa NH,;OH, cuntas crenens aucconuaniu
pasnoii 0,17

Keiic-3ananue no teme Ne 4 «KommiekcoodOpa3zoBanue B BOJHBIX
pacTBopax»
OnpiT. [TosryyeHue U UcCJIe0BAHNE KOMILJIEKCHOTO COeIMHEHUS
cyiab(para Terpaammunomenn (1)

PeakTuBbl: pacTBOp cyibdara Meanu 1 H., pacTBOp xyopuaa Oapus 1 H.,
0JIOBO METAJINYECKOE, KOHIIEHTPUPOBAHHBIN PacTBOP aMMHUaKa
[Tomectute B 2 mpoOupku mo 10 kamenbp pactBopa cyibdara mMeau u

100aBbTE B OJIHY U3 HUX 2 KaIlId XJIOpuja 6apusi, BO BTOPYIO— BHECUTE KYCOUEK
rpaHyJIMPOBAHHOTO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHUWE MEIH: JJIsl 3TOr0 BO3BMHUTE B JBE
npoOupKH 1o 5-6 kanenb cynabdara Meau U no0aBbTe U30BITOK 25% pacTBopa
aMMHaKa J0 MOJHOTO pacTBOPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

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

3ajanue. 3anuch JaHHBIX ONbITA.

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

2) CocTaBbT€ YpaBHEHUS OCYIIECTBUBIINXCS PEAKIINN MEXKIY BEIIECTBAMMU:

cynbhaToM MeU U XJIOpHUAOM Oapus,

cynb(}aToM MeIU U OJIOBOM,

cynbdatoM Mead U aMMHAKOM C OOpa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cysb($aToM TETpaMMHHMEIN U XJIOPUAOM Oapusi,

CyJib(aToM TETPAMMHHMEIU U OJIOBOM.

3) Kakas u3 BblllIeyKa3aHHBIX peakiuil He nporekaeT? [louemy?

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

5) aiite mogHyr XapaKTEpUCTHKY KOMIUIEKCHOTO COEIWHEHMS, yKazaB —
BHYTPCHHIOIO W BHEINIHIOW cdeprl, KOMILIEKCOOOpa3oBarenb, JUTaH/IbI,
KOOPJAMHALMOHHOE YUCJIO.

6) YuuTheiBasi, 4TO JaHHBIC 1O MOJSIPHON 3JICKTPONPOBOJIHOCTH PacTBOPA
KOMILJIEKCHOTO COEIMHEHMS! YKa3bIBaIOT HA JUCCOLMAIMIO €ro Ha 2 HOHA,
HAIUIIUTE €r0 YPAaBHEHUE ICKTPOJUTHUECKON JUCCOIUALIUH.

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



KonTtpoabnbie Bonpocsl o Teme Ne 4 KommiiekcooopasoBanue
B BOJHBIX PacTBOpax
1. Kakue coenHeHMs HA3bIBAIOTCSI KOMIUIEKCHBIMU ?
2. YKaxuTe KOMIUIEKCOOOpa3oBaTesb, OMPENEIUTE €ro CTeNeHb OKUCICHUS U
KOOPJAMHAIIMOHHOE YK CIIO0 B KoMIuiekcHOM coeauaennn: Kz[Fe(CN)g.
3. Kakoe ctpoenue umeeT BHYTpEHHsA c(pepa KOMILIEKCHOTO COEAMHEHUSI.
4. YTo nokaspIBacT KOOPAMHAIMOHHOE YMCIIO KOMILJIEKCOOOpazoBarens?
5. Ot KaKHX (dakTopoB 3aBUCHT KOOPAVHALMOHHOE YHUCIIO
KOMITJIEKCOOOpazoBares?
6. Onpenenure 3apsin KomruekcHoro mona [AlIFg] i cocraBbre mBe (GopMysbl
KOMIUIEKCHBIX COSIMHEHUN C TaHHBIM HOHOM.
7. Kak quccoumupyroT KOMIUIEKCHBIE COEAUHECHUS ?
8. UTo xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA?
9. Hamumure ypaBnenue auccormanuu coenunenuss K[SbClg] u Beipaxenue
KOHCTAHTbI HECTOMKOCTH KOMILJIEKCHOTO HOHA.

10. AgOH - ruapokcun, KOTOpBIM HE cymiecTByeT. Mcxoas w3 cTpoeHHs
KOMILIEKCHOTO  THJPOKCH]IA [Ag(NH3),]JOH o00®Bsicaure ero OOJMBIIYIO
YCTOMYUBOCTb.

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

OnpiT. TUNBI rHAPOIM3A costel

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

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

B 5 npo6upoxk Hanetite o 10 kanens: B 1-10 - TUCTUUTMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyibdaTa aTIOMUHUS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIOpHa HaTpus, B 5-10 — 5 Karesb KapOoHaTa HATpHsl U 5 Karemb cylbhaTa
amoMuHUsA. B Kakayl0o TOpoOMpKY TMOJNIOKUTH MO KYCOYKY  YHHUBEPCAILHOU
WH/IMKAaTOPHOM Oymarmu.

3aganuda. 3anuch JAaHHBIX OIBITA.

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

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

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

THJIPOJIN3a CyJIbGhaT alFOMUHHUS,

THIPOJIN3a CYIh(MUTA HATPHUS,

THIPOJIN3a XJIOPUAA HATPHS,

00pa30BaHUs U THAPOJIN3a KapOOHATa aTFOMUHHUSL.



Kaxkas peakis He mpoTekaeT?
4) 3anonHuTe TAOJIMILY, YKA3aB CBEICHHS O TUIIAX TMPOJIM3a

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

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

CunbHbM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KonTpoabHbie Bonpocskl mo teme Ne S I'maposaus coJiei

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

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

3. Kak B3anMOCBsI3aHbl KOHCTAHTA U CTEIICHb TUAPOJIN3a?

4. Bonnble pacTBOpHI Kakux u3 npuBeaeHHbIX coneir: Na,CO3z; NaNO,; BaS;
ZnCl, wumeror pH >7 ? OTBeT moareepauTe.

5. Boanbie pactBophl Kakux coseii: CuBry; Pb(NO3),; Mg(NOs),; NH4Cl umeror
pH<7 ? OtBer noarBepaure.

6. Kakyro cpeny umerot BoHbIe pacTBophl coieit: NagPOy; NH,NO;3; AlCIS?
7.Hamumure MOJEKYIsIpHBIE W HMOHHO-MOJICKYJISIPHBIE YpPaBHEHUS pPeaKIuit
ruapoIin3a conei:cynbduaa 0apusi, hocdara HATpUsl, HUTPATa CBUHIIA.

8. Kak Bnusier yBenuueHue TeMriepaTypbl pacTBOpa Ha CTETIEHb TUApOIn3a’?

9.Kakx cMmecTuTcs paBHOBECHE pEaKIMM THUAPOJIM3a COJM  alerara HaTpus

npu100aBIEHUH XJIOPOBOAOPOTHON KHCIOTHI K €€ pacTBOPY?
10.IToueMy mpu cMeUmIMBaHUU PAcTBOPOB Cyib(oaa HaTpus u xyopuaa xpoma (111)
obpasyercs ruapokcu xpoma (111)?

KecrkocTh BOAbI
Enununedd u3mepenust xectkoctu (K) Bomel B cucreme CU  sBisiercss MoisipHast
KOHIeHTpanus 3kBUBaleHTOB (C,,,) B pacueTe Ha | M pacTtBopa. PazmepHOCTh K€CTKOCTH [MOJIb
OKB/M’] WIM YHCICHHO DaBHAs ¢i BEIMYHMHA C NPUHATONM PAsMEPHOCTHIO B XHMHH [MMOJb
9KB/1IM]; IOCIIE HSIS SBIISITACH OCHOBOI n3MepeHus kecTKocTH Bobl B Poccun 1o 2005 rona.

HoBast enuHuIa M3MEPEHHs KECTKOCTH BOJBI B Poccun — 510 Tpaayc kectkoctu (“K).
OnuH rpanyc xectkoctu paseH 20,04 mr Ca?* wmm 12,15 mr Mg2+ B 1 iM% BOJIBL, T. €. YHCICHHO
Ipagyc *KECTKOCTH COOTBETCTBYET | MMOJIb K6/ M.

[To 3HaueHwio OOMIEH IKECTKOCTH TPUPOIHBIX BOJ YCTAHOBJIEHA CIEAYyIOIIas
KJaccuukanus:

3
°2K < 1,5 MMoIIb 5k6/0M° — Masas ’KECTKOCTb,

°2K=1,5-3,0 mMOIIb 9K6/ I[MS — CpenHsIs,



°2K = 3,0 — 6,0 MMOIIb 9K6/ 1M° — NOBBINIEHHAS,
3
°)K =16,0 - 12,0 MmMonb 5x6/ IM° — BBICOKaA,

3
%K > 12 MMoIb 5x6/ M~ — O4YE€Hb BBICOKAS KECTKOCTD.

O6mast xectkocTh (“XKogw) W BpeMeHHas sxecTKOCTh Boabl (XKy,) ompenensrores myrem
TUTPOBAHUS TIPOOBI BOJBI PACTBOPAMU TOYHO M3BECTHOM KOHIIEHTpaiuu, a mocTossHHAs (Kiocr)
PacCUUTBIBACTCS MO PA3HULIE MEXKTY OOIIEH 1 BpEeMEHHOM KECTKOCTHIO

XKmnocr = 2K — XKsp.

Meron ompeneneHus OOWIEH JKECTKOCTH OCHOBaH Ha 00pa3oBaHUM IPOYHOIO
KOMIUIEKCHOIO coeluHeHuss TpwioHa b wumm komiuiekcona |l (aBynarpueBass couib
STHJICHAMAMUHTETPayKCyCHOM Kucinotsl — D/ITA)

HOOC - CH; CH; — COONa
N /

N-CH,-CH,—-N

NaOOC —-CH; CH, - COOH

Komnnexcon |1

2+ 2+ >
¢ nonamu kanwiusa Ca” u maraus MJ”" (XenaTHOro MeTaJIKOMILIEKca) B mienouHoi cpeae (pH
=10).

Pucynok — IIpocTtpancTBeHHOE
CTPOEHHME KOMILJIEKCOHATA



Cpena co3maercsi myTeM J00aBJICHHS aMMHUAYyHOTO OyQepHOro pacTtBopa
NH,OH + NH,4CI. [Ipu peakiuy noHBI BOAOPOIa 3aMEIIAIOTCS Ha MOHBI KaJIbIUS U
MarHusl.

NHaukaTopoM CIIyKUT OOBIYHO XpoMoreH 4epHbId cnenuanbubii ET-00,
oGpasyrouwmii ¢ nonamu Ca’* u Mg®" pacTBOpHMBIE KOMILIEKCHI BHHHO-KPACHOTO
I[BETA:

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

BunHoO-KpacHbIii BunHo-kpacHbIii

KoHcTaHTBI yCTOMYMBOCTH ATHUX KOMILJIEKCOB PaBHBI COOTBETCTBEHHO
2,6:10° u 1-10". Ho KoOHCTaHTHI ycToitunBocTH KoMmiutekcoB Ca™ u Mg®' ¢
xommiekconoM |1 ropasmo Gomsme (3,7-10" u 5:10°%). TlosToMy TIpH TUTPOBAaHHH
KOMIUIEKCHI METa/UIOB C HWHAUKATOPOM pa3pylialoTcsa W oOpas3yroTcs Oosiee
MpOYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (pu pH=10).

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

Bunno-kpacHbIiil01y00ii

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

BunHo-kpacHbIi Toany6oii

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

HeoOxonumyro aiis  ompezesneHUss aMMOHUMHYIO OydepHyro cmech
MPUTOTaBIMBAIOT B MepHOW koyioe BMecTuMocThio 1000 mui, cmemmBas 100 mi
pactBopa xjopuna ammonus ¢ maccooit gosieit NH,Cl 20 % co 100 M pacTBOpa
aMmMuaka ¢ MaccoBoii goneri  NHj 20 % wu pgoBoad o00BEM CMecHU
JTUCTUJUTUPOBAHHON BOAON 10 MeTKH. OOBIYHO MPUPOIHYIO Boxy TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa |ll. PacTtBop mnpuroraBnuMBarOT M3 TOYHOW HABECKU
XUMUYECKA YHCTOTO Tpernapara, Y4YuThIBasg, 4To (GopMmysia KOMIUIEKCOHA
I1INa,C1oH1408N,2H,0, a MonsipHas Mmacca SKBUBAJIEHTOB €0 B JJAHHOM peakIuu
paBHa MOJIOBUHE MOJIApHOM Macchl (Z = 2). MHorma KOHIEHTpalMI pacTBOpa
KOMILJIEKcOHa ycTaHaBiauBaoT 1o 0,05 H pactBopy cynbdara MarHus
MgSQO, 7H,0, mpurotoinerHoMy u3 pukcaHaia (MU 1O XJIOPUAY KaTIbIIUS).

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



OGopy/I0BaHHe H PEAKTUBBI: KOJIOB KOHHYECKHE BMECTHMOCTBIO 250 cM®;
OropeTka Ha 25 mJl, yKperieHHasl B mTaTtuBe; GpapopoBblil CTaKaHYUK JIs CIIUBA;
pactBop komiuiekcoHa lll; 6ydepHsbIii pacTBOp; XpOMOIreH YEpHBIN CIIeIHaTbHBIHN
ET-00 (uaaukaTop).

Bvinonnenue ananuza.llpexne, YeM BOCIHOJIB30BaThCAd OIOPETKOM, €€
BBEIMOITE, MOOWBAsCh, YTOOBI KUAKOCTh CTEKJIa CO CTCHOK pPaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OMOJIOCHUTE PabOyuM pacTBOPOM,
KOTOpBIM Oynere TUTpoBarh (pactBopoM komruiekcoHa Il1). C moMoisio BOpOHKH
OIOPETKY HAIlOJIHUTE PACTBOPOM BBIILIE HYJIEBOTO JEJIEHUS, 3alI0JHUTE OTTAHYTYIO
TPYOKy («HOCHK»), clens, YTOObl B HEHl He ocTaBajoch Bo3ayxa. [locie storo
00s13aTebHO yOepUTEe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJEBOE JeieHue (1o
HIDKHEMY MEHUCKY).

BoinonHss TUTpoBaHMe, ciieayeT COONIOAaTh CIEAYIOIINE IPaBUIa.

1. Kaxxnoe TUTpOBaHKME HAYMHAIOT C HYJIEBOTO JCJICHHS IIKAJbl, TAK KaK MPU
HTOM KOMIIEHCUPYIOTCSI MOTPEIIHOCTH KAJINOPOBKH OIOPETKHU.

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

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

X00 onpedenenusn. B THIaTeNbHO BBIMBITYIO KOJOY Il TUTPOBAHUS
orMepsTe mmmerkoii Mopa 100,0 cM® mccmemyemoii Boasl W mpuieiite 5 oM’
aMMOHUITHOM OydepHoit cmecu. Buecute Ha koHie mmartens ~20—30 mr cyxoi
CMECH MHIUKATOpA C XJOPUIAOM HATPHsl 10 MOSIBJIEHUS XOPOIIO 3aMETHOM, HO HE
O4YE€Hb TEMHOM BUHHO-KPAaCHOW OKPACKH.

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

JTAaHHBIC 110 TUTPOBAHUIO B TAOJIUITY

Tabnuua — JlaHHbIE TUTPOBAHUS

Ne i/t Vg, cM° V1, cm° Cr, MOJIB/IM>
1 100
2 100 0,05
3 100
Vy + Vo+V.
Vi(ep) = 1=

3

O6wyro sxectkocTh Boas (Ca?* u Mg®* Ha 1 1) Berauciute o hopmyire:
i — Crvr 1000

3
r— Mmodb/oM° uau K
B



rae  Cr— MossipHasi KOHLIEHTpaLKs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa 1;

V1 — cpenHuil 00beM paboyero pacTBopa KOMIUIEKCOHA, 3aTPau€HHBIA Ha
THTPOBAHHE, CM’,

Vg — 00beM BOJIbI, B3AThIH JUTS OIPEIEICHHUS JKECTKOCTH, CM .,

1000 — ko3 durment mepecuera Ha 1 av°,

CpaBHuTe pe3yabTaThl pacyera ¢ JAHHBIMHM TaOJuUbl IOKa3aTeJiei
KAa4yeCcTBa BOJ U c/ejaiiTe BHIBOJ 0 JKeCTKOCTH MCCJIeAyeMOil BObI.

KonTpoubHbie Bonpocskl mo Teme Ne 5 7ZKeCTKOCTh NPUPOAHBIX BOJ

1. Kakue conu 00ycI0BINBAIOT )KECTKOCTh BOJbI?

2. Yemy paBHa KeCTKOCTb BOAbL, B 10 1 kxoropou comepxurca 4,08 r
KaJabIUA?

3. B Kakux eaMHULAX H3MEpPSETcs KECTKOCTh? YUeMy paBHaA KECTKOCTb
MSTKOM BOJIBI, )K€CTKOM, OUEHb KECTKOM?

4. Y1o moHUMAETCS I101 OOIIEN KECTKOCTHIO BOIBI?

5. Hanuuumewm, KakuX HMOHOB ONPEAENISETCS BPEMEHHAs] M MOCTOSHHAS BHUJIbI
KECTKOCTH?

6. Kak MOXHO yMEHBIIUTH CcoAepxkaHue coljied xectkoctu? Ilpuenure
COOTBETCTBYIOIIUE YPABHEHUSI PEAKIIUN YMITUECHUS BOJBL.

7. B yem cyTh HOHOOOMEHHOTO CITOC00a YMSITUCHHUS BOBI?

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

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

10. Kak YCTaHaBJIMBAIOT TOUKY SKBUBAJIEHTHOCTH npu
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUN?

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

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

3amanue 1. [TonyueHue censs KpEMHUEBOUW KUCIOTHI



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

3az{a}me 2. HonyquHe 30JI4 KpCMHHeBOfI KHUCJIOTBI KOHJACHCAIITMOHHBIM
MCTOJOM

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

Vkaxure TUIll pCaKnuu, HG)K&HIGﬁ B OCHOBC KOHIACHCAIIMOHHOI'O MCTOIA
IMOJIYUCHHUS KOJUIOUAHOI'O pacTBOpa erMHHGBOﬁ KHCJIOTHI.

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

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

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

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

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

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

3. Kakue cuctemMbl Ha3bIBAIOT MUKPOTE€TEpOTe€HHBIMU? OMNUIIUTE METOJIbI
MOJTYYEHHUSI KOJUIOUIHBIX pacTBOPOB.

4. Kakue (pakTopsl onpeaestoT yCTONIYMBOCTb TUCIIEPCHBIX CUCTEM?

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

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



7. Kakue 30511 Ha3bIBAIOT THO(DUIBHBIMU, U Kakue muodoousiMu? [Ipusenure
npumepbl. KakoBo cTpoeHHe o0caakoB, O0Opa3yloIIUXCS MpPU  KOATYJSIUU
JUO(MUIBHBIX U JTMO(POOHBIX 3071eH?

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

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

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

11. Onumure  MOJEKYJISIPHO-KUHETUYECKUE  ONTUYECKHE  CBOMCTBA
KOJUIOMHBIX PACTBOPOB.

Keiic-3ananuneno reme Ne 6 «Xumus BSZKYIIMX BelleCTB)
Nnentndukanmus Ka4eCTBEHHOr0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpelbl €ro pacTeopa
1) OnpenesieHne peakuu pacTBoOpa NOPTIAHALEMEHTA NPU 3ATBOPECHUH
PeakTuBBI: NOPTIAHAIIEMEHT, TUCTUIUIMPOBaHHAs BoAa, heHondTaneuH, 1 H.
pactBop Na,COs
OoGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpUudyra
B npoOupky HackIbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 MII
BOJIbl. B TeueHue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COMEPKUMOE MTPOOUPKHU, 3aTEM
JanTe oTcTosAThes 15 MuH. uim otueHtpudyrupyire. Llenrpudyrar (Bepxuuit
CJION KHUJIKOCTH) OTOEpUTE TIPH MOMOIIIM IMUMETKU B 2 MPOOUPKH, B OJTHY T00ABHTE
2 xarum geHondranenna B aApyryro S5 kanenb 1 H. Na,COs.
3anucv 0aHHbBIX ONBIMA
1) CocTaBbTE MOJIEKYJIIPHOE U HIOHHOE YPABHEHUS THUIPOJIN3a OPTOCHIINKATA
KaJblus 1o 1-i1 cTyneHu.
2) Ykaxure, Kakue MpOoayKThl THAPOIN3a ObUTH OOHAPY>KEHBI PU MTOMOIIN
dbenondranenHa u Npu B3aUMOICUCTBUU ¢ KApOOHATOM HATPUSI, OTMETHTE
MIPU3HAKU PEaKIUU.
3) CocTaBbT€ MOJIEKYJIIPHOE U HOHHOE YpaBHEHUS 00pa30BaHUs OCajiKa MpU
nobasyiennu K neaTpudyrary pactsopa Na,COs.
2) UnenTtuduranus Ka4eCTBEHHOI0 COCTABA NMOPTJIAHALIEMEHTA
Peaxkmuegvr:niopTiIanlieMeHT, TuctTuiiupoBannas Boga, HCI (konir.), 1 H
pactBop NH4,CNS mnmu KCNS, 1 1 pactBop Na,COs, 1 1 pactBop NaOH.
Oobopyoosanue:ipoOVPKH, CTCKIISTHHAS TTAJIOYKa, MUTETKA, EHTpUudyTa
B npobupky nepeHecute 1 mmaTenb MOPTIaHIIIEMEHTa U J00aBbTe | MIT KOHII.
COJISTHOM KHUCJIOTBI, OCTOPOKHO MEPEMEIIANTE CTEKISHHON MaJIOUYKOH.
OO6paTuTe BHUMaHKE Ha 00pa30BaHUE HA CTEHKaX MPOOUPKH MPO3PAYHOTO TeIIs.
HoneiiTe B mpoOUPKYy HEMHOTO JUCTUIIIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
nentpudyrupoBanue. LleHTpudyraTt npu NOMOIIU MUMETKUA MEPEHECUTE B 2
npoOUpKHU U A00aBbTE: B OJJHY MPOOUPKY 5 Kamneiab poAaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH s HeWitpanuzanuu cpensl, a 3ateM u30sITok Na,COs3 (10
MOSIBJICHUS OCAJIKA).



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

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

1 HCI

2 NH,CNS

3 Na,CO;
Cocras
LEMEHTHOTO
KJIIMHKEpa

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

KonTpoJbHbie Bonpocsl o Teme Ne 6 MuHepaJibHbIe BSKYIIHE

1. Yro Ha3pIBaeTCs HEOPraHUYECKUMHU (MHHEPAIbHBIMH) BSHKYLIUMU
BemecTsamu? HazoBuTe OCHOBHbBIE KAUECTBEHHBIE TPU3HAKH BSKYILIUX BELIECTB.
2. Kakue OCHOBHbIE BHJIBI CBHIPbSl HCHOJNB3YIOT JUJISl MPOU3BOJCTBA
MUHEPAIbHBIX BSKYIIUX BEIIECTB?
3. Kakue craauy mpoTeKaroT B IPOLECCe NPEBPAILEHUS BSDKYIIMX BEIECTB
U3 MOPOIIKOOOPAa3HOTO B KaMHEBUJHOE TEJIO M KakKMMHU IIPOIECCAMH OHH
COITPOBOXKIAIOTCS?
4. B yeM oTiMuYM€ BSDKYLIMX BO3JYLIHOTO M TMAPABIMYECKOrO TBEPIACHUSA?
KakoBbl 001acTv uX NpUMEeHEHUs?
5. YUto BIMsET HA IJIACTUYHOCTDH U3BECTKOBOTO TECTA?
6. OT 4ero 3aBUCUT Ka4eCTBO M MPOYHOCTh HEMEHTHOT'O KJIMHKEpa?
7. UTo npeacTaBisitoT co00 MyII[0JIAHOBBIEC IIEMEHTHI?
8.Kakue BemiecTBa 001a4a10T BSKYIIIMMU CBOMCTBAMU: a) THAPOKCHU]T

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

9.B uem 3akiroyaeTcs Mpolecc B3aMMHOI0 NIEPeX0/ia CTPOUTEIBHOTO U
MPUPOIHOTO THUTICA?

10.Kaxkyto KUCIOTY Heb3s1 XpaHUTh B MOCYJI€ U3 KBapLIEBOTO CTEKIIA.
[Touemy?

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

OnpbIT. Biusuue pH cpeabl Ha Xxapakrep BOCCTAHOBJICHUA
MEePMAHTaHATA KAJIUsA

PeakTnBBbl M MaTepuaJbl: pacTBOp nepManraHara kamuss 0.5 H, pacTBop
CEpHOM KHCJIOTBI 2 H, pactBop ruapokcuaa kaiug 0.05 H, HUTpUT Kanus
KPUCTAIIMYECKUN. , JUCTUIUIMPOBAHHAS BOAA, TPOOUPKH, MUKPOILIIATENb.



Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 kamim pactBopa
nepmanranara kanus (KMnQO,). B mepByto mpoOupky no6aBpTe 2-3 Kamid 2H.
pacTBOpa CEpHOM KUCIOTHI, BO BTOPYIO - CTOJIBKO € BOJIbI, B TPETHIO - TAKOE KE
koiuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecUTe MO JBa
Mukpoumnatens kpucramindeckoro Hutputa kamus (KNO,) u mnepemernaiite
pPacTBOPBI JO TMOJHOTO PacTBOpPEHUs] KpuctaiwioB. Uepe3 3-4 MUHYTHI OTMETHTE
WU3MEHEHHUE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1. Hanummre YpaBHCHUA peaKHI/Iﬁ BOCCTAaHOBJICHH IICpMaHIraHaTta
KaJIusd HUTPUTOM KaJlusid B KHCJIOﬁ, HeﬁTpaHLHOﬁ )41 menquoﬁ Cpcaax, YUUThIBA,
qTo

nor MnO," - umeer ¢duoneroByto okpacky, noH MnO o 3enényo, non Mn*" -
oecuBeteH, MNO, - ocagok Oyporo mBeTa.

2.MeTtoaoM 3JIeKTpOHHOT0 OataHca noaoepuTe Ko3pUIIMEHTHI.

3. YKaXHUTE OKUCIUTEb U BOCCTAHOBUTEIb, MPOIIECC OKUCICHUS U
BOCCTAHOBJICHMS.

4. JIo KaKo¥ CTEMEeHU OKUCJIEHNUS BOCCTAHABIMBACTCS IEpMaHTaHAT KaJIUs B

pactBopax, umeromnx pH > 7, pH = 7, pH < 7?7 CkonbKO OKUCIUTEIBHBIX
AKBUBAJICHTOB coaepkutTca B 1 Mmoins KMNO, B kaxx10M U3 3THX citydaeB?

Kontpoabnubie Bompocbi mo TeMe Ne 7  OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIC PEAKIMH € YYACTHEM CJI0KHBIX BelIeCTB

1.Yrto Ha3bpIBaeTCs CTeNeHbIO OKuceHus? Kak ee onpenensror?
2. Onpenenurte CTENEHb OKUCIICHHS XpoMa B cienyromux coequHeHusx: KoCrOy,
Cr,05, NaCrO,, Cr2(504)3, CfCIz, Nag[Cr(OH)G]
3. [aiiTe ompeneneHus] MOHATUSIM «OKHCIUTEIb, BOCCTAHOBUTENbY, MPUBEAUTE
MIPUMEPBI BAKHEUIIINX OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
4. YxaxuTe, B KaKUX U3 MPUBEIACHHBIX HUXKE MPOIIECCOB MPOUCXOIUT OKHCIICHUE,
a B KaKMX — BOCCTAHOBJICHUE?
MnO, — Mn*%,  SnO — SnO,; CI* — CIOs™"; NH; —NO
Al— AlO;'; S°— S?: MnO,— Mn’ ; Pb™ — Pb*.
5.Vkaxure, B KaKUX W3 IMPUBEICHHBIX HIDKE MPOIIECCOB IIPOUCXOIUT OKUCIICHHUE, a
B KaKHMX — BOCCTaHOBJICHHUE?

Mg*? — Mg ; PH3 — H3PO, ; AlO,* — Al; Fe**— Fe*,

P,0s — PH3; MnO;* — Mn; Fe*> — H,FeO,; Mn**— MnO,.
6.YKaxnTe, B KAaKUX U3 MPUBCIACHHBIX HIDKE MPOIIECCOB MPOUCXOAUT OKHUCIICHHE,
a B KAKUX — BOCCTAaHOBJICHUE?

NH; — NO; Fe — Fe,O53; SnO, —Sn0O; CrO 22 — CroO.

Zn0;* — Zn; PbO — PbO,; NO;* — NHj; CrO;”> — Cr.
7. Kakme W3 cAeAyHONIUMX  peaklWil  OTHOCATCA K  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEIbHBIM?

NH,Cl = NH; + HCI



Zn + 2HCI = ZnCl, + H,
2Na + 2H,0 = 2NaOH + H,
CaO + SO; = CaS0O,
NaOH + HNO; = NaNO3; + H,0O
[Touemy?
8. Kakue cBoiicTBa MPOSBIAIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BEILIECTBA, HCXOJS M3 CTEIEHHW OKMUCIICHHS JJIEMEHTa, YKa3aHHOro B CKOOKe?
JlaiTeMOTHBUPOBAaHHBINOTBET.
H,SO,, H,S, SO; (S)
Mn, KMnO,4, MnO, (Mn)
9.Kakne cBOMCTBa MPOSBISAIOT B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
BEILIECTBA, UCXO/ISl U3 CTETICHU OKHUCJICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
K,Cr,05, Cr, Cr,03 (Cr)
HNO,, NH3z, NO (N)
10. Ucnonb3yst MeTo 3JIEKTPOHHOrO OaaHca, MoJ0EepUTE CTEXHUOMETPUUYECKHUE
KO3(phUIIMEHTBI, ONPEACIUTE OKHUCIUTEIh W BOCCTAHOBHUTENb, IPOIECCHI
OKHCJICHUS YU BOCCTAHOBJICHHUS, TUII cieayronx OBP:
S + KOH —>K28 + K2803 + Hgo
KMnO, — K,;MnO, + MnO, + O,
HCIO, + H,SO; — HCI + H,SO,
NH3 + 02 — NO + Hzo

Keiic-3agannenoreme Ne 7
«OKHCANTETILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C YYACTHEM MPOCTHIX
BeIIECTB - METAJIJIOB)
OmnpIT 1. OTHONIEHHE METAJIJIOB PAa3HOIl aAKTHBHOCTH K KHCJIOTaAM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM U PACTBOPaM IIeJI04eil.
A) XuMH4YecKHe Peakuuy MeTAJJIOB ¢ KOHIEHTPUPOBAHHOI cepHOii
KHCJI0TOM

Konyenmpuposannas  cepnas  xucioma 3a  cuem — MAKCUMAIbHOLU
NONIOJNCUMENbHOU  CMEeNeHU OKUCICeHUS YEeHMPAIbHO20 JIeMeHmd  S6/emcs
KUCAOMOU-OKUCTUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposanuot cepuou xuciomor H,SO4 ¢
MeMAIAMU 803MONCHBIMU NPOOYKmMmamu soccmanosienus seusaomes: SOy; S; H,S.
Cmenens soccmanosnenus S™° sasucum om axmusnocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CePHASL KUCIOMA 80CCMAHABIUBACTCA:

a) HeakmueuwviMu Memaniamu 00 SOy;

0) memannamu cpeoneu axmusHocmu (medxcoy Mn u H,) nocredosamenbro
om SO, 0o S°

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

Ha memanner Cr, Fe, Al, Au, Pt H,SO4(x) Hne Oeiicmgyem npu HusKux
memnepamypax.



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

3aganue. 3anuch JAaHHBIX ONBITA.

Onummure HaOIIOACHUS.

CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUH.

+6
Cu® + H,S04(k) —
/n° + HzSO4(K) —
Mg°® + HySO4(x) —

PacctaBbre KOA(DUIIMEHTHI METOAOM JJICKTPOHHOTO OajlaHca. YKaxKuTe

BOCCTAaHOBUTENb, OKMCIIUTENb, a TAKXKE MPOILIECChl OKUCICHUS U BOCCTAHOBJICHHUS.

b)Xumuyeckue peakiium MeTaJJI0B ¢ pa30aBJIeHHOM CEPHOIl KUCJIOTOM

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

3ajganue . 3aNUCH TaHHBIX ONbITA.

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

BOCCTAaHOBIJICHUA.
Cu® + HySO4(pazd) —
Zn° + HySO4(pa36) —
Mg° + H,SO4(paz6) —

B)XuMuyeckue peakinum MeTAJJIOB CO HIEJI0YaAMHU

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

BbIOEpUTE METal, HMMEIoUMid aMQpOTepHbIE CBOWCTBA CBOUX OKCHJIOB U
TMAPOKCUIOB, MpPU OTOM CTOSAIIMH JO BOAOPOAA B PAAY CTaHIAPTHBIX
AJIEKTPOJHBIX MOTeHIHaNoB. OmycTuTte MeTalml B NPOOHUPKY C PacTBOPOM
TUIPOKCUIA HATPHSL.

3apanme .3anuch JaHHBIX ONBITA.

Onummre HaOmoaeHus. CocTaBbTE YpaBHEHUE COOTBETCTBYIOUIEH pEaKIIUU.
B nmponykrax peakuuu 3Toro meramia ¢ pactsopom ienoun NaOH ykaxure ero
pacmeopumyro  KoMniekcHyilo colb. PacctaBpTe KOA(D(PULIHMEHTHI METOJIOM



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAHOBHUTCIb, OKHUCIUTCIb, a TaK¥XKC
IMpoHCCChbl OKHUCJICHUA U BOCCTAHOBJICHHA.

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

l. B xakom ClIydac BO3MOKHO BBITCCHCHUC MCTAJllIa U3 PACTBOpPA €TI0 COJIN:
a) CUCl,+ Al— 6) NiSO,+ Fe—

B) KNO; + Fe— F) Zn(N03)2 + Al—

2. Kakne u3 nepeuncieHasix MetamioB: Ni, Pb, Mg, Zn B3aumopeiicTBytor ¢
pactBopoM 1enoun? Ilouemy? Hamummure COOTBETCTBYIOIIME YpPaBHEHUS
pEaKIui.

3. 3aKOHUYHNTE CIEAYIOIINE YPABHEHUS ITPAKTUYECKA BO3MOKHBIX PEAKIUN:

a) Pb + HZSO4 (pasz6.)
6) Pb + HZSO4(KOHH.)_)

B) Pb+ HNO;(y456) —
4. Ornomenue amoMunus K Boze, kucioram: HCI, HSOy (pass), HNO3(pase) 1
merogam. CocTaBbTE COOTBETCTBYIOIINE YPABHEHHUS PEAKIIHA.
5. 3aKOHYHUTE CIEAYIOIINE YPABHEHUS PEAKIINIA:

a) Ca+ H,O0—
0) Ca + H,SOy(xon11.)—

B) Ca + HNOj(koH11.)—
6. 3aKOHUUTE CIICIYIOIINE YPABHEHUS PEAKIIU:

a) Al + Fe,03—
6) Al + HNO3(pa36.) —

B) Al + NaOH—
7. B xakom ciy4ae BO3MOXKHO BBITECHEHHE METallla U3 PacTBOPA €0 COJIH:

a) C&CIZ + Al— 6) FeZ(SO4)3 +7Zn—

B) AgN03 + Cu— F) NiSO, + Sn—?
8. 3aKOHUYHUTE CIEAYIOLIME YPAaBHEHUS PEaKIIHil:

a) Zn + NlSO4—>
0) Zn + H,SO4 (koHI1.) —

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



a) Sn + NaOH—
6) SN + HNO comu) —

B) Sn + HNO4(pa36_) —
10.Kakue MeTauisl B3aMMOJEHCTBYIOT C KMCJIOTAMH: a) HEOKUCIUTENISAMU; 0)
OKHCJIUTENAMU. IIpUBEINTE IPUMEDHI.

Keiic-3aganue no teme Ne 7 «I'ajJbBaHHYeCKHE IJIEMEHTBID»
Onpir 1. TanbBaHuuyeckuid 3jgemeHT THHAa Jlanmas-Sxkoou ¢
KOHUEHTPAUUOHHOU MOJIsIpU3anue
IIpu6ops u peakTuBbl: pactBopbl: CuSOy, 1 H, ZnSOy, 1 H, KC1 (HackI.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIM; BOJBTMETP; CTaKaHbl BMECTUMOCThIO 200 M1,
MOJIOCKY (PHITETPOBATILHOM OyMaru.
Boinosinenue padorbl. O3HAKOMBTECH CO CXEMOM TajbBaHUYECKOTO
3JIEMEHTA.
B nBa crakana HanmeiTe pacCTBOPBI OJMHAKOBOW KOHIIEHTPALUH lMom,/I(M3:
B IIEPBBIN — CyJibaTa IIMHKA, BO BTOPOM - cyibdaTa MeIu.

Onycturte B pPacTBOPbl CBOMX COJIEM IIMHKOBYKDO M MEIHYIO IIJIACTHHBI,
COCIMHUTE MX TOCPEJICTBOM MEIHOW IPOBOJIOYKU C TajJbBAaHOMETPOM, COOIIrOAas
MOJIIPHOCTH. «3aMKHHUTE» PACTBOPbI B CTAaKaHAX »JJEKTPOJMTHBIM MOCTHKOM,
3aITOJITHEHHBIM HACHIIIEHHBIM pacTBopoM xjopuaa kamus KCl, mpurorosieHHOM
Ha arap-arape, T.€. 3aMKHUTE TAJIbBAHUYECKYIO LEMb. Uepe3 MiITh MUHYT IOCIIE
3aMBIKaHUS LETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJIeMEHTa
(TOoUuHee IMaicHUE HATIPSKEHUS, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).

Puc. 1 —Cxema ragpBaHHYECKOTO DJIEMEHTA
C KOHILIEHTPAIIMOHHOW noJisipr3anuen

JlBa crakana Ha 200 cm® (1), snextpoasl (2), coenuHUTENbHBIE MPoBoaa (3), MEKTPOTUTHBIN
MOCTHK (4), rasibBaHOMETp (5).

3aganue. 3anuch JaHHBIX ONBITA.



1) 3adukcupyiite nokasanus BOIbTMETPA: Eguruy = ... B,

2) PaccumraiiTe TEOPETHMYECKH HANPSHKCHHE TajJbBaHMYECKOTO 3JIEMEHTA,
T0JIB3YSACh 3HAYEHUSAMU CTAHIAPTHBIX 3JIEKTPOIHBIX TOTEHIHUANOB Ereop = .. B,

3) Borumcimure KIIJ| w3ydaemoro rampBanmueckoro snementa: KIIJ =
E parcr/Ereop. 100 %.

4) OOBSICHUTE MPUUNHY BO3ZHUKHOBEHUS TBOMHOTO AJIEKTPHUECKOTO CJIOS Ha
rpaHuLEe METALI-PACTBOP €T0 COJIM Ha IMHKOBOM U MEAHOM JJIEKTPOJAX.

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

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

7) SBnserca nMaHHBIA TrajJbBaHUYECKHM 3ieMeHT oOpaTumbiM? OTBeT
MOTHBHUPYHTE.

8) VkaxuTe, NMpu KaKUX YCIOBHUSIX paboTa MaHHOTO TaJIbBaHUYECKOTO
AJIEMEHTA MOYKET IIPEKPATUTHCS ?

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

OnsiTr 2. H3yyeHue padoThl KOHLEHTPALMOHHOIO TIaJbBAHUYECKOIO
3JIeMEHTAa

Bouinosinenue padorel. B gBa crakaHuymka HajelTe pacTBOPHI Cyib(dara
[MHKA Pa3HOW KOHIICHTPAIMU: MEPBbIA C KOHLEHTpanuen 1 MOJIB/ M, BTOPOH -
0,001 MOJIB/JIM"

Onycrture B pacTBOPBI LIMHKOBBIE IOJIOCKH, COEAUHUTE MX IOCPEICTBOM
IIPOBOJIOB C TaJIbBAHOMETPOM, COOIIOAASI IOJISIPHOCTH.

CoenuHuTe  pacTBOpPBl B CTAKAHAaX  JJEKTPOJUTHBIM  MOCTHKOM,
3aII0JTHCHHBIM HACBIIICHHBIM pacTBOpoM xsiopuzaa kamus KCI.

3aganue. 3anuch JaHHBIX ONBITA.

OTKIJIOHSIETCS JIU CTpeJiKa raibBaHOMETpa?

Paccuuraiite Teoperndeckoe 3HaueHue DJ[C 3TOro ajneMeHTa U CpaBHUTE
pacyeTHbIE JaHHBIE C ONBITHBIMUA BEJTMYMHAMU

CocraBbTe cXeMy KOHIIEHTPAMOHHOT'O TaJIbBAHMYECKOTO 3JIEMEHTA:

(-)Anon (H)Karox

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

Brruncnure noTeHuan Kax;aoro JeKTpoaa no ypasuenuto Hepuera,
MOJIB3YSICh TAOMUIIEH CTAaHAAPTHBIX YJIEKTPOIHBIX MTOTEHITNATIOB



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

Kounrtposanbnbie Bonpocskl o Teme Ne 7 ['ajibBaHUYeCKHE 3J1€eMEHThI

1. B nBa cocyna c roayOobsIM pacCTBOPOM MEIHOTO KYIOpOca MOMECTHUIH B
MEePBBIN ITMHKOBYIO TIJIACTHHKY, a BO BTOPO cepedpsiHyo. B kakomcocyae nBeT
pacTBopa nocrenenHo nponaaet? [louemy?
2.YBENUYHUTCS, YMEHBIIUTCS WM OCTAaHETCs 0€3 M3MEHEHHs] Macca IIMHKOBOU
IJJACTHHKY NPH B3auMojieiicTBun ee ¢ pacTBopamu: a) CuSQO,; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. YBEIU4UTCS, yMEHBIIUTCSA UK OCTaHETCsl 0€3 U3MEHEHUs Macca KaJMHEBOM
IJIACTUHKH MPHU B3auMojiericTBuH ee ¢ pactBopamu: a) AGQNO3z; 6) ZnSOy; B)
NiSO,? [Touemy?
4. Tlpu KaKoit KoHneHTpamuy nonos Cu’* (MosIb/aM’) 3HAYCHHE TOTEHIHATA
MEJIHOTO AJIEKTPOJIa CTAHOBUTCSA PABHBIM CTAHIAPTHOMY MOTEHIUATY
BOJOPOJHOIO 3J€KTpoaa?
5. IIpu KaKoii KOHIEHTpauuu ZN>* (B MOJIB/IM’) OTEHIIHAT IHHKOBOTO
anekTpona Oyaer Ha 0,015 B MeHble ero craHAapTHOTO AJIEKTPOJIHOTO
noreHmnuana’?

6.CTanmapTHBIA DJIEKTPOMHBIN TMOTEHIIMANT HHUKEJs OOJbIle, YeM
koOanbra. M3MEHHUTCS JM 3TO COOTHOUIEHWE, €CIW HM3MEpPHUTh MOTEHIHA
HUKEJIsT B pacTBope €ro HuOHOB ¢ KoHueHTpanued 0,001 wmonw/n, a
MOTEHI[Ua bl KoOanbTa — B pacTBOpe ¢ KoHueHTpauueut 0,1 Mmoaw/m.

7.Kakue mporecchl IPOUCXOAAT Y AJIEKTPOIOB TalbBAHUUECKOTO DJIEMEHTA,
COCTOSIIEr0 M3 MEJHOM M HHUKEJIEBOW MNJIACTUHOK, MOTPYXKEHHBIX B
onromousipabie pacTBopbl CuSO, u NiSO,4? Paccunraiite DJIC anemeHTa.

8. IMoTenmnman cepedbpsinoro annekrpona B pactBope AgNO; coctaBun 95
% OT 3HA4YE€HUs €ro CTAaHJAPTHOIO B3JEKTPOJHOIro MoTeHluansa. Yemy paBHa
KOHIEHTpauus noHoB Ag* (Momb/am’)?

9. MapraHiieBblii 31€KTPOJ B paCTBOPE €ro COJIM UMeeT nmoTeHuuan —1,23
B. BbIUKCIIHTE KOHIGHTPAIMIO HOHOB MN” (B Moib/aM®).

10.B cxeme TaJbBaHUYECKOTO JJIEMEHTA DJIEKTPOJAMH SBIIAKOTCS
MarHueBasi M UMHKOBAas IUIACTUHKH, OIYILICHHBIE B PACTBOPbl MX HOHOB C
AKTUBHOW KOHIICHTpaIMeH lMOJIB/ILMS. Kakoii MeTann sBIsgeTCS aHOIOM,
KaKou KaTtoxoM? Hanwumure YpaBHEHUSA OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHOUPEAKIIUM, TIPOTEKAOMIEH B  O3TOM  TaJbBaHUYECKOM
aJieMeHTe, U Berunciaute ero JJ1C.

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



Oneir 1. Koppo3us 1npu  KOHTaKTe  JIBYX  Pa3HOPOAHBIX
MetasioB.MccienoBanne MexXaHM3Ma 3JIEKTPOXHUMHYECKOH KOPpPO3UH
MeTaJJIOB.

PeakTuBbI 1 MaTepHaJIbI: HIMHKOBAsI ¥ MEIHAsI IUIACTUHBI C 3KMMOM; 2 H PACTBOP
H,SO,, nucTmimupoBanHas BoaA.

3anoTHUTEXMMUYECKHIA CTakaH Ha 2/3 pacTBOPOM CEpHOM KHCIOTHI.
OnyctuTte B pacTBOP LIMHKOBYIO M MEAHYIO IUIACTHUHBI, CIIES, YTOOBI IIJITACTUHBI HE
KOHTaKTUPOBAJIH JIPYT C ApyroM. 3aUKCHpPOBATh BBIJEICHNE BOIOPOA HA OJTHOM
U3 IJIACTHUH.

CoenuHUTE C MOMOIIBIO 3KMMa [TUHKOBYIO M MEJHYO IUIACTHHBI, CIIE]Is1, YTOOBI
IUIACTUHBI KOHTAKTUPOBAIM APYT ¢ ApyroM. Uro uzmenwiocs? [louemy?

3aganue. 3anMCh JaHHBIX ONBITA.

1) Cnenaiite BBIBOJIBI, IO KAKOMY MEXaHH3MYIIPOTEKACT KOPPO3Hs METaJljIa B
pa3HbIX CIy4yasx: MpU 3aMKHYTON U pa30MKHYTOW LENU raIbBAHUYECKOTO
AIIEMEHTA.

2) CocTaBbTe CXeMy KOPPO3HH IIMHKA B MPUCYTCTBHH Meu B kuciote. Harmmmmre
AJIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KaTOJIHOI'O MTPOLIECCOB. Y KAXKUTE IIEPBUYHBIC
Y BTOPUYHBIE POAYKTHI IEKTPOXUMUYECKON KOPPO3HUH.

OmnbiT 2. Koppo3usi OUMHKOBAHHOI0 H JIY’KEHOI'0 KeJie3a B KUCJIOH cpee

Bomosanenue: B ngBe npoOupku Haneiite Ha 1/2 ux oObema
JUCTUWITUPOBAHHOM BOJbI, U JI00aBbTEe MO 2-3 Kamiu 2 H pacTBOpa CEepHOU
kuciothl u rekcaruanodeppara (I11) xamus K3[Fe(CN)g], xoTopsiii sBisieTcs
YyBCTBUTENBHBIM DEAKTHBOM Ha HOHBI  Fe* | ¢ KOTOpBIM JaeT cHHee
OKpamuBaHue. PacTBopsl XOpolio mnepemMeniaite najoukoi. B onny npoOupky
IIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO JK€JIe3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(mpenBapUTENIbHO HAPYIINB MOKPHITUS HAXAA4HOW OyMaroil B AByX ciiydasx).
3aganue. 3anmuch JaHHBIX onbITa. B Kakoil mpoOupke ciycTss BpeMs MOSIBHIIOCH
cuHee okpammuBaHue? COCTaBbTECXEMY KOPPO3UMM OIMHKOBAHHOIO JKeJie3a C
HapYILIEHHBIM MOKPBITUEMB KHUCIOU cpene.CocTaBbTeCXeMy KOPPO3UUITYKEHOTO
JKeje3a C HApyLIEHHBIM IOKPBITHEMB KHUCJIOW cpeje.YKaXHuTe IEepBUYHBIE U
BTOPHYHBIE MPOAYKTHI 3JIEKTPOXUMHUUYECKONW KOPPO3UH, & TAKXKE, KAKUE HOHBI B
KHCJION CpeJie BBIIOJHAIOT poJib JenosipusaTopa’?

KontpoabHhbie onpockl 0 Teme Ne 8 Koppo3usi MeTa/lioB U 3alIIUTA OT Hee

1.Mepab He BbiTeCcHAET BoAopoA M3 pa3baBneHHbIX KMcAoT. Moyemy?
OaHaKo, ecanM K MeaHOM nNAACTUHKE, OMNyWeHHOWM B KUC/OTY,

NPUKOCHYTbLCA LUMHKOBOW, TO HA MeAn HauyMHaeTca bypHoOe BhiieneHne
BoJlopoAa. JlaliTe aToMy 0ObsICHEHHUE



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

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

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

5. B ueM CylmHOCTh MPOTEKTOPHOM 3aIMTHl METAJIIOB OT Koppo3uu? Ilpuseaure
IIpUMEp NPOTEKTOPHOM 3alUTHI JKeJe3a B JJEKTPOJIMTE, COJEPIKAIIEM
PacTBOPEHHBIN KUCIOPOL.

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

7. B pacTBOp XJI0OpOBOAOPOAHON (COJISIHOM) KHCIOTHI MOMECTHUIN LUHKOBYIO
NJACTUHKY, U UMHKOBYIO IUIACTUHKY, YaCTUYHO IMOKPBITYI0 Meapio. B kakom
clydae IpoLecc KOppO3MM [MHKA IPOUCXOAUT HUHTEeHcuBHee? OtBer
MOTHUBUPYHTE.

8. IlouemMy XMMHMUYECKH YMCTOE *eje30 0ojiee CTOMKO MPOTUB KOPPO3UH, UYEM
TEXHUYECKOE KeJIEe30?

9. Kakoe mOKphITHE MeTajla Ha3bIBAe€TCs aHOAHBIM M, KaKO€ — KaTOIHBIM?
Ha30BHUTE HECKOJBKO METAJJIOB, KOTOPbIE MOTYT CIYXHUTh IJI1 aHOAHOTO H
KaTOJHOTO MOKPBITHUS JKeJe3a.

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

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

Tema 1: OcHOBHBIC HOHATHSA M 3aKOHBLI XUMHH

3anosHUTE TaOIHITy, BCE pPacUeThl MPUBEAUTE HIKE TaOTHIIBI.

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

Tema 1: Knaccupukanuss HeopraHMYeCKHUX COCAUHEHUMN
Bapuanr

Harmimre ypaBHeHst peakiiyii B COOTBETCTBANC LIETIOYKOM IPEBPALLICHUM, JTaifTe
Ha3BAHVSIIPOYKTAMPEAKLIAN:
Al—Al, (SO4)3—Al (OH)3+ NaOH —? —AICI3—Al (OH)3



Tema 2: JHepreTuka XUMHYECKHUX MPOLIECCOB
Bapuant

. . 0
1.Mcrionb3ys cripaBOYHBIC JaHHBIE TAOIUIIBI, OTPEACIUTE U300apHBIi TeroBor 3ddexkt AH 29
XUMUYECKOU PEAKLUU BALLIErO0 BAPUAHTA

C, H4(r)+3 Oz(r) <—>2C02(r)+2H20(>K)

CHeHafITC BBIBO/Jl O BBIACJIICHUH WJIHU IMOIIOECHUHN TEIIJIOTHI B IIPOLECCE pCaKIIUH.

BemectBo | Cocrosinue AR Kk

MOy

C2H4 T 52,280
CO; r -393,510
H.O xK -285,950

Tema 2: CkopocTh XMMHYECKON peakunu. XUMHYECKOe pABHOBECHE
Bapuant
A)1. Kakr3MeHHTCSCKOPOCTHITPSIMONPEAKI AN

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

eCTIMYBEIIMUUTHIARIICHHE B CHcTeMe B3 paza?
2. Harmmmre KMHETMYEeCKHE YpaBHEHHST CKOPOCTEH MpsIMOI PeakIvu, 0OpaTHOM peaKiiy

Y BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.
3.CpopMyHpyHTE3aKOHISHCTBYFOIIAXMACC.

4, Onpenemmre, B  KaKyl0  CTOpOHY  CMECTHTCA  XUMHYECKOS  paBHOBECHE — TIpU
YBEJTMUEHUMKOHIICHTPAITHTIEPBOr OMCXOTHOT OBEITIECTBA, M YMEHBIIICHHS JIABTICHHS! B CHCTEME.

5. Cpopmymupyiire purLmn Jle-I larerse.

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

Bapuant

I. Hcxoas W3 TOJOXKEHUS DJIEMEHTOB B MEPUOJMYECKOM CHUCTEME, JalTe TMOJIHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJS.

2. CocraBbTe (POPMYJIBI OKCHJIOB M THAPOKCHUIOB 3JIEMEHTOB TPETHErO IMEPHOJIA, OTBCUAIONIUX
UX BBICIIEH CTeNeHW OKHucieHus. Kak Hu3MeHsAeTcs KHCIOTHO-OCHOBHOM XapakTep JTUX
COCIMHEHMI?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENbHOCTh U OKHCIUTENIbHAs aKTUBHOCTb 3J1eMEHTOB [V-A
noarpynmsl? CoctaBbTe POPMYITBI BOAOPOIHBIX COSAMHEHUN AIIEMEHTOB 3TOM TPYIITIHL.

Tema Ne 3: Xumnueckasi cBsi3b. CTpoeHHe MPOCTEHIINX MOJIEKYJI
Bapuant



Hns coequuennii HBr, Fe,O3, H,O

a) YKa)KUTE TUIl XUMHUYECKOM CBSA3H B MOJIEKYIax

0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMSI MOJIEKYJI C KOBAJIEHTHON
cBsA3b10. OnpeienuTe BAJIGHTHOCTD U CTENEHb OKHUCIIEHHUS.

B) U300pa3uTe 3JIEKTPOHHBIMU YPABHEHUSMH MPOIECCHI 00pa30BaHuUs
MOJIEKYJI C HOHHOU CBSI3bIO

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

Tema 4 PacTtBopbl. PacueTHbIM NPAKTHKYM — CIIOCO0BI BHIPAKEHHUS COCTAB
pacTBopoB. MonHoe npousBeaenune Boabl. Bogopoanslii noka3arens pH.
PactBopsbl 3s1ekTponToB. KOMIIIEK000pa3oBaHHue B BOAHBIX PACTBOPAX.

Bapuanr

1.BelunciuTe: a) MaccoOBYyIO JIOJIIO BemecTBa B mporeHTax (w%); 0) MOIsSpHYIO
KoHIeHTparuto BemecTBa (Cy); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBalIeHTOB (C,); pacTBopa
dbocopHOIl KHUCIOTHI, MOJYYCHHOTO NpU PAcTBOpeHHH 18r KUCIOTH B 282 cM® BobI, eciau
mwiotHoeTb ero 1,031 /. UYemy pasen tutp (T)atoro pacrBopa?

2. KakoBa Oyner KoHIeHTpalrus HOHOB Bojaopoaa B 0,1 M pacTtBope a30THCTON KHCIOTHI
HNO,, koHCTaHTa THUCCOIMAIM KOTOPO paBHa 5 - 10,

3.Hanwmmure ypaBHEHUS aucconuanuu cheayromux saektponuTtoB: a)Ca(HCOs),;0)
Ba(OH),; B) CaCly;

4. HanmummTe moHOE U KPaTKOe MOHHO-MOJIEKYISIPHOE YpaBHEHHE PEaKIUu, MPOTEKaroIen
0 CXeMe:

Pb(N03)2 + KI — Pbl, + KNOas.

B uem cyTh peakiun?

5.IDIHI[31H{0IOKOMFUIGKCHOIOCOGI[PH{G}H/ISI[CO(N H 3) 5504] NOzomp

eJIeIHTe:
a) BHYTPEHHIOIO " BHEIITHIOO chepsr,
0)3apsyIBHYTPEHHEH BHELIHECheD;

B)KOMITICKCOO0pa3oBaresib; T)3apsi] KOMILICK BATEJIS,
JT) JIAraHTIBL,

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

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

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

Bapuanr

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



3.IlpuBenute ypaBHEHHS PEAKLU NMPU XMMHYECKOM CIIOCO0E yMSATYCHHS BABIpEarceHTaMH:
U3BECTHI0, KABIIMHUPOBAHHON COOH, KapOOHATOM HaTpus , opTodochaTom HATPHUS.

4. BpruucnuTe TeMIepaTtypy 3amep3aHus pactBopa t,(p) aHTH(pHU3a, MOIYYEHHOTO MpPU
pactBopenuu 2 Kr stuiaeHrimkons CoHy(OH), B 2 Kr BobI

Tema Ne 6 lucnpcublie cucrembl. KosstouaHoe cocTossHue BelecTs
Bapuanr

1.CocraBbTe (hopMyIly MHUIIEIUIBI 30715, U300pa3UTe CXEMY CTPOCHHS MULIEIUIBI, ONPEACTUTE
3apsij KOJUTouaHOM yactuibl. Kakyto conb Haso B3sTh (M3 IBYX IpeiaraéMbiX) B HAUMEHBIIEM
KOJIMYECTBE /ISl KOATYJIALMH 30JIs1 U noyemy?

3011b Crabunuzarop Conu-KoarynsiTopbl

AgCl KCl NacCl, CaCl,

2. YKaXHTe OCHOBHOH COCTaB MOPTIAHIIEMEHTHOrO KJiHMHKepa. [IpuBenuTte ypaBHEHUS
peakiuH, JoKa3bpiBarone Hannyure okcuaa sxenesa (111).
3. [IpuBeuTe KIaCCUPUKAITUIO HEOPTAHHIECKUX BSDKYIIIUX BEIICCTB.

KontpoabHasi padora Ne 3Temsl (7,8)

(15 BapumanToB Mo KaxK0H Teme)

«OKHCINTETLHO-BOCCTAHOBUTEIbHbIC PEAKIHMHU. JJICKTPOXUMHYECKHE
NpoueccuD
Bapuanr

3aganue 1. C nomomipl0 MeTOJa 3JIEKTPOHHOTO OajaHca paccTaBbTe KOI(PQOUIMEHTHl B
YpaBHEHUM pEAKIUM U YKAKUTE OKHUCIUTENb U IpollecC, B KOTOPOM OH Yy4acTBYET,
BOCCTAaHOBHUTEIb U MTPOLIECC B KOTOPOM OH Y4aCTBYET:
Cu + H,SO4 — CuSO4+ SO, + H,0.
3apanme 2. Beruncinre 37€KTPOIHBIM MMOTEHLIMAJ, BOZHUKAIOIIMKA MIPHU MOTPYKEHUHU LIMHKA B
pPacTBOP €ro COJIU C KOHUEHTPALUEN KaTHOHOB Zn?* 0,001 moms/1M3.
3aganue 3. CocTaBbTe CXEMbI T'AJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX IMPOTEKAIOT CIIEIYIOIINE
peaxkuu:
a) 2Al+6H"—3H,+2A1°* 6) Mn+2AgNO;—Mn(NOs),+2Ag.
3ananmne 4.Hannmure ypaBHEHUS XMMHUYECKHUX IMPOLECCOB, IPOUCXOISIINX MIPU IJIEKTPOIIN3E
BOJIHOTO pacTBOpa (ocdaTta HATpUsi C UHEPTHBIM aHOJIOM.
3aganue 5. CocTaBpTe CXEMY IraJbBaHUYECKOIO JIEMEHTA, COCTOSALIETO U3 MEJHOTO M CBUHIIO-
BOTO DJJIEKTPOJOB, IOTIPYKEHHBIX B pPAacTBOpPBl cBoUX coiyied. IlpuBenure >3I€KTPOHHBIE
YPaBHEHUS IEKTPOIHBIX IIPOLECCOB, IPOUCXOAIINX Ha aHOJE U KaTOJIE.
3aganmne 6.Kenesnoe m3nenue MOKpHITO KagmueM. Kakoe 5TO MOKPHITHE — aHOIHOE WIIH
katogHoe? Kakoit Mmetamt OyaeT KOppoaupoBaTh IPH MOBPEKICHUN 3AITUTHOTO CJIOS KaaMus?
CocTaBbTe 2JIEKTPOHHBIE YPAaBHEHUSI aHOJHOTO U KaTOAHOIO MPOIIECCOB KOPPO3UU YKA3aHHOTO
W3/IeNUs a) B HEUTpaIbHOMW;, ©O) KUCIIOW; B) cIabOMIEIOuHON cpemax . YKaKHUTE MPOTYKThI
KOPPO3HH.



TecTbl
Tema Ne 1 OcHOBHBIEC MOHATHA U 3aAKOHBI XUMHUM

TecToBLIE 3a7aHUA

1. ITpoctbie BemiecTBa
1) nonuaTHIIeH

2) rpadur

3) 6emnsrii hocdop

4) amMmmHax

2. MonsipHbIii 00beM raza u3MepseTcs
1) monb

2) MOJIB/1

3) KkMOJIB/M°

4) n/kmMoJTb

3. Mous 11000T0 Ta3a Mpu H. y. 3aHUMAaeT 00beM 22,4 J1 — CIIeACTBHE
1) 3aKkOHa COXpaHEHHUsI MacChl BELIECTBA

2) 3aKOHA ITOCTOSIHCTBA COCTaBa

3) 3akoHa ABOTaJIpoO

4) 3aKOHA KpaTHBIX OTHOLLIEHUI

4. 3aKOH COXpaHEHHUSI MACChl BEIIECTBA ObLI OTKPHIT ...
1) Paynem

2) MenneneeBbM

3) ABoraapo

4) JIoMmOHOCOBBIM

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

1) no3utpony
2) IpOTOHY

3) DJEKTPOHY
4) HEUTpoHY

6. Maccy BemiecTBa, B35ITOIO B KOJIMYECTBE 1 MOJIb, HA3bIBAIOT ... MacCoOi
1) aTomHOI

2) SKBUBAJIEHTHOMN

3) MonsipHOI

4) MoJIEKyISIpHOI

7. IIpocToe BemiecTBo (B OTIUYHE OT CIOKHOTO) — 3TO
1) o30H

2) ¢penon

3) cona

4) rpacdur

8. [Ipn HOpMaJIBHBIX YCIOBUSIX 3,01+10% MOJIEKYJ ra3a 3aHUMaKT 00beM
1)11.2n



2)22,4n
3) 11,20
4)5,6 1

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

1) 1/12 maccel aToMa U30TOIA 2¢c

2) 1/12 macchl mpupoIHON CMECH aTOMOB H30TOIIOB YTIEpoaa
3) 1/16 macchl aToMa U30TOIA %0

4) 1/14 maccol atoma u3oroma C

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

2) MoJieKyna BOJbl

3) mpoToH

4) MoJieKya aMMHaKa

Tema Ne 1 Kutaccsl Heopranu4ecKux coeIMHeHNH
TecToBbIC 3a1aHUA

1. Cuinkat HaTpus pearupyer
1) ¢ yroJapHOM KHUCTOTOM

2) C COJISTHOM KUCJIOTOU

3) ¢ BooM

4) co BceMU STUMU BEIIECTBAMHU

2. TonpKo cpeHsAs COJIb MOJYYAETCS MO0 PEAKLIAH
1) H,SO4 + Mg(OH), =

2) LIZO + H2C03 =

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

4) CH3COOH + Cu(OH), =

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

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

2) kapOoHaTa KaJbIUs U XJIOPOBOAOPOIHON KUCIOTHI

3) kapOoHara kanusi U HuTpaTa o6apus

4) kapOoHaTta 1e3us u xjaopuaa xenesa (I1)

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

2) Ca(OH)Z + CO, =

3) CH3COOH + Fe(OH),=



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

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

2) NH;NO,

3) NaNO;

4) Ca(NO,),

7. Kucnotasle OKCUABI MOTYT B3aMMOJIEUCTBOBATD:
1) Bomoit

2) KUCTIOTOM

3) ocHOBaHHEM

4) aMm(pOoTEepHBIM OKCUIOM

8. OCHOBHBIE OKCHUJIBI MOTYT B3aUMOJICHCTBOBATD:
1) Bogoii

2) KUCJIOTOM

3) ocHOBaHHEM

4) KUCIIOTHBIM OKCHJIOM

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

2) OKCHUJ KaJIbLIMs

3) amMuakx

4) mean

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

2) kapOoHAT KaJus

3) kapOOHAT TUAPOKCOKAIBITUS
4) kapOOHAT KaJbIUsS

Tema 2: DHeprernka XuMH4YeCKHX IIPOLECCOB
TecToBble 3a1aHUsA

1. OTkpbITast cucTeMa 0OMEHHUBAETCS C OKPYKAIOIIEH cpenoit
a) sHeprueil  0) BEIIECTBOM B) paboToii I) SHEpPrueil U BeleCTBOM

2. DHTanBIUS — 3TO DHEPTHUsl, KOTOPOH 00JIaaeT CUCTEMA MPHU TIOCTOSTHCTBE
a) maBiieHust  0) TemIepaTyphl B) 0ObeMa T') MaccChl

3. CrangapTHOM TerI0Toi 00pa3oBaHus Ha3bIBAIOT TEIIOBOU ¢ ekt oObpazoBaHus 1 Moib
JAHHOTO BEIIECTBA U3 3JIEMEHTOB IIPU JaBICHUU

a)y P<0 6) P>0 B) P=1013 10°Ila r) P = 3,045-10°IIa

4. Belpa)keHH€ NEPBOI0O 3aKOHA TEPMOJAUHAMUKH



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

5. TepmoarHaMuyuecKasi XapakKTepUCTHKA, HE SBIISIOMAsACST PYHKINEH COCTOSHHS
a) BHYTPCHHss S)HEprusi  0) SHTANbIHMS ~ B) DHTPOIUS r) pabora

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

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

(28]

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

8. TemmoBoii 3(h(peKT XUMUIECKON BBIPAKAIOT B SIUHHUIIAX
a) H/M 0) Kr/M> B) KJI>X/MOJb r) xx/ M

9.CraTucTYeCKUH XapaKTep BTOPOIro 3aKOHAa TCPMOJUHAMUKHU BBIPAKACT YPABHCHUC
a) d8=? 6) S = kinw

B) AS = SKOH' Snau F) (AS)U,VZO

10.Onpenenenne noaHOro 3amnaca BHyTPEHHEN SHEPTUH BELIECTBA
a) BO3MOXXHO SKCIEPUMEHTAJIBHO 0) HEBO3MOYKHO HKCIIEPUMEHTAIBHO
B) BO3MOXHO Pacy€THBIM CIIOCOOOM I') HEBO3MOYKHO PACYETHBIM  CHOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TeroBoM 3P eKT peakiu 3aBUCHUT TOJIHKO OT HAYaIbHOTO M KOHEYHOT'O COCTOSIHUS
CUCTEMBI M HE 3aBHCHT OT IYTH PEaKIUU

0) TeruioTa, MOrJIoIaeMas CUCTEMOM MTPU MOCTOSIHHOM 00beMe, paBHA U3MEHEHUIO BHYTPEHHEH
SHEPTUH CHUCTEMBI

B ) TEIUIOTA, MOTJIomaeMasi CUICTEMOH MpU MOCTOSSHHOM JJaBJICHUH, PaBHA U3MEHEHUIO
SHTAIBITUN CHCTEMBI

T') TEmI0BOH A((HEeKT peaklnu He 3aBUCUT OT HAYaIhbHOTO M KOHEYHOTO COCTOSIHHSI CUCTEMBI, &
3aBHUCHUT OT ITyTH PEaKIIuu

12. Peakuus B 3akpbiToit cucteme mpu AG< 0 mporekaet
a) B IPSIMOM HalpaBJICHUU 0) B IpsIMOM U OOpPAaTHOM HarpaBJIEHUU
B) B 00paTHOM HarpaBJIeHUU I) HE NPOTEKAET peaKuus

13 O6’BCZ[I/IHéHHOC ypaBHeHI/IC nepBoro u BTOpOFO Hayvall TepMO,[[I/IHaMI/IKI/I
a) 7dS > dU + pdV 6) 8Q = du+ pdv
B) AH = UKOH._ UHaq. F) AS = SKOH. - SHaq.

14. N3onupoBaHHas cucteMa



a) oOMEHHUBAETCS C OKPYKAIOIIEH Cpe1oil IHepruei

0) oOMEHUBAETCS C OKPYXKAIOMICH cpeIoii BEIIeCTBOM

B) OOMEHMBAETCS C OKpYyXkarollei cpenoi padboToit

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

15. CaMonipon3BOJIbHBIMU HA3BIBAIOTCS ITPOIECCHI

a) He TpeOYIIINe SHEPTHH HU3BHE 0) TpeOyromuye >HEPTruu U3BHE
B) MPOTEKAIOIINE IIPU BHICOKOM I') TPOTEKAIIIUE MPU HU3KUX
JIABJICHUH TeMIeparypax

Tema Ne 2 XumMn4eckasi KHHeTHKA. XHMHYECKOe PABHOBeCHE
TecToBLBIE 3a1aHUA

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

2) ¢ yMEHBIIICHUU KOHIICHTPAIIMU a30Ta

3) ¢ yBeNMYEHUN KOHIICHTPAIIUH aMMHaKa

4) ¢ yMEHBIIIEHUN KOHIICHTPAIIMH aMMHUaKa

2. Beixog ammuaka 1o ypaBHeHHI0 peakuut Ny )+3Hyr) == 2NH;.+Q
YBEIIUYUTCS, €CIIU

1) MOBBICUTH TEMIEPATYPY, OBBICUTH JIaBJICHUE

2) NOBBICUTH AABJIEHUE, IOHU3UTh TEMIIEPATYPY

3) NOBBICUTH IABJICHUE U TEMIIEPATYPY

4) NOHU3UTH 1ABJICHUE U TEMIIEPATYPY

3. PaBHoBecue B cucreme: Hyry + Sirpy === H,S() npu u3smeHeHnn naBieHus
1) He cmecTuTCA

2) cMecTUTCS BIIPaBo

3) cMeCcTHTCS BIEBO

4) HE BIIUSET HAa CMEIIICHUE PABHOBECHS

4. KuneTnyeckoe ypaBHEHHE I TIPSMOTO MPOLECCa PeaKUnu Ay ytByr) ===
ZAB(F.)

1) V=k C*(A)

2) V=k C¥(A,) C¥(B,)

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

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

5. IlpaBriIbHOE BBIpAXKEHUE CKOPOCTH XUMHUUYECKOU PEAKLINHU
ZCI‘(TB) + 3C|2§F.): 2C|‘C|3(r.)

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

4) V = K[3Cl;]



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

2) TemnepaTyphl

3) IpUPOJIBI pearupyronnux BEIECTB

4) naBieHUs

7. CKOpOCTh XMMHUYECKOUN pEaKIIMU HE 3aBUCUT OT
1) TemmiepaTypsl 2) naBneHus
3) KOHIIEHTpauu 4) xaTanuzaTopa

8. PaBHOBecue B cucteMe Ny ) + Oyry === 2NO(;) Ipu NOBBIIECHUH JaBICHUS
1) cMecTuTCS BIIEBO

2) cMecTUTCA BIPABO

3) He cMecTuTCS

4) MoBBICUTCS

9. YBenuueHue KOHIEHTPAIIMHI UCXOIHBIX BEIIECTB CMEIIACT XUMUYECKOE
paBHOBeEcCHE

1) BeBo

2) BpaBo

3) He cMemIaeT

4) He BaUsET

10. PaBroBecue peakuuu SO, )+0,50, ;) === SOsq )+ 99x/Ix npu
MTOHKCHUH TeMITePaTyphl
1) He cmecTuTCH
2) cMecTUTCS BIPaBo
3) cMecTUTCS BJIEBO
4) cKOpOCTh OOpaTHON PEaKIIUA YMEHBITUTCS, a MPIMON — HET

11. Beixos aMmuaka 1o ypaBHeHHIo peakinu Ny +3Hy.) == 2NH;,)+Q
YBEJINYUTCS, €CIH

1) mOBBICUTH TEMIIEPATYPY, HOBBICUTH aBICHHUE

2) NOBBICUTH AaBJIEHHE, [IOHU3UTH TEMIIEPATYPY

3) NOBBICUTH JABJICHUE U TEMIIEPATYPY

4) IOHU3UTH AaBJIECHHUE U TEMIIEPATYPY

12. IloBbllIEHNE TaBJICHUS U TOHWKEHHUE TEMIIEPATYPHl B CHCTEME IPUBOIUT K
ITOBBIIIICHU KO BBIXOJ4 HpOI[yKTa pCaKkinmn B cnyqae

1) 2H,0 === 2H,+0,—Q

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

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

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



13. YcinoBrueM XMMHAYECKOTO PABHOBECHS SIBIISIETCS] PABEHCTBO

1) KOHLIEHTpAIMi UCXOHBIX BEIIECTB U MPOYKTOB PEaKIui

2) cKOpoCTel npsiMOit M 0OpaTHOM peaKIuit

3) sHepruii UCXOJIHBIX BEIIECTB U MPOIYKTOB PeaKluii

4) 00bEeMOB, 3aHUMAEMbIX UCXOIHBIMU BEIIECTBAMHU U MPOYKTAMH PEAKIIHMA

14. Katanuzarop BIMsSIET HA XUMUYECKOE PABHOBECHE
1) cmeniaeT BiIeBO

2) cMeniaeT BIPaBo

3) He cMemaeT

4) HeT NpaBUILHOTO OTBETA

15. PaBHOBECHE CMECTUTCS IPU YMEHbIIIeHHH qaBieHus B cucteme N,+0, ===
2NO

1) BieBo

2) He cMecTUTCA

3) BIpaBo

4) HeT NpaBUILHOTO OTBETA

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

TecToBbIe 3a1aHUsA
1. Meramnueckue cBoiicTBa HanOoee BbIpaKEHbl y aTOMa
1) autus
2) HaTpus
3) kanus
4) xanbuus

2. HauGonpmmii paguyc aTomMma UMeeT
1) K
2) Na
3) Li
4) Rb

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

4. DnexTpoHHyI0 KoHburypammo 1s°25°2p®3s°3p® umeer atom
1) docdopa

2) xJjopa

3) 6poma



4) ¢ropa

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

2) yCHUIUBAIOTCA

3) He U3MEHSIOTCS

4) HEeT 3aKOHOMEPHOCTH

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

2) U3MEHSIOTCA EPUOIUYECKH

3) yMeHbIIaTCA

4) HE U3MEHSIOTCS

7. DEMEHTy ¢ SIeKTPOHHOI hopMyioii atoma 1s°25°2p®3s%3p® cootBercTByeT
dbopmyIa BICIIETO0 OKCHIA

1) B,0;

2) Al,Os

3) N2Os

4) P,Os

8. Tpu uactuusl Ne’, Na*, F~ uMeroT omHaKoBoe
1) MaccoBoe unciio

2) 4uCI0 HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4ucno NpoTOHOB

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

2) 5

3) 4

4) 2

10. Yncio mpoTOHOB, HEHTPOHOB U AIEKTPOHOB y aTOMa C MOPSIKOBEIM HOMEPOM
40

1) 40,91, 40

2) 40, 51, 40

3) 20,51, 40

4) 40, 40, 40

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

1) rnaBHOE

2) MarHuTHOE

3) opOuTanpHOE



4) cnuHOBOE

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

2) 2

3) 10

4) 14

13. IlepeMeHHYIO CTENIEHb OKUCICHUSI POSBIISIET DIEMEHT C AIEKTPOHHON
dbopmyoit

1) ...35°3p*

2)...4d"5¢?

3)...3s%3p°

4)..3d"4s*

14. DneMeHT ¢ 2IeKTpoHHOiT hopmyitoii ..3s°3p°3d'%4s’4p° Haxomures
1) 5 rpymre, rIaBHON MOATPYIIIIE

2) 5 rpymre, moOOYHOM MOATPYIINE

3) 7 rpymrie, moO0YHOM MOATPYIINE

4) 7 rpymnmne, riIaBHOW MOATpyIIEe

15. Haumensblnen sHeprueit noHu3aruu oodiaaaet
1) xanbruit

2) MBIIIBSIK

3) xpom

4) Opom

16. Ycunenue KMCIOTHBIX CBOMCTB OKCHIOB ITPOUCXOIUT B PAOY
1) P205 — SlOz — A1203

2) MnO — MnO; — Mn,0y

3) N205 — P205 — ASZO5

4) CI'207 — P205 — A1203

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

18. BO3MOXHOCTh HAX 0K ICHHS DJIEKTPOHOB HA OJTHOW OpOUTAIIN OTIPEIEIISIET ...
KBAHTOBOE YHUCJIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanpHOE

4) cnuHOBOE



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

2) +12

3) +21

4) +10

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

1) maccel aTomMa

2) macchl sapa

3) yKciia IpOTOHOB

4) 3apsina sapa

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

2) atoma Ar

3) atoma Na

4) pona Na”

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

2) xanus

3) a3ota

4) xpoma

23. DOnextpoHHas (opMyrna aToma Maprasiia
1)...35°3p%s4p°
2)...35°3p°3d"4s%4p’

3)...35°3p%3d%4s°
4)...35°3p%3d%s"

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

3) As 4) V

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

3)N 4)C

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

3) 5 4) 2

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



3) 0 4) F

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

29. HaumeHnee aKTUBHBINM HEMETaI UMEET 3HA4YCHHE OTHOCHTEIILHOM

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

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

2) HOMeEpy psaa

3) HOMepy IpyMIIbI

4) MOpsAKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsizb. CTpoeHUe NPOCTEHIINX MOJIEKYJI

TecToBBIE 3a1aHUSA

1. Xumudeckas cBsi3b B MoJiekyie pochuna PH3
1) KoBaJIeHTHAas MOJISIpHast

2) KOBaJIeHTHAsl HETOJIApHAas

3) noHHas

4) Merannuyeckas

2. CoemMHEHNUSMH C KOBAJIEHTHON TOJSIPHON CBSI3BIO SIBISIFOTCS
1) Boa u cepoBOIOpO]

2) 6pomu Kanus ¥ a3oT

3) aMmMHaK ¥ BOJOPO]I

4) KuCIOpoa U MeTaH

3. BemiecTBo ¢ KOBaJIEGHTHOM TOJIIPHOM CBS3BIO UMEET HopMyITy
1) KCI

2) HBr

3) Py

4) CaCl,

4. CoenMHEHUSAMH ¢ KOBAJIECHTHON HEMOJIIPHOM CBSA3BIO SBIISFOTCS
1) xopua HaTpus U METaH

2) XJ0p U a30T

3) 6pom U amMmmMuaK

4) 1o 1 CEpOBOIOPO

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



4) +3,-5, -3

6. CTenens okucnenus asota B uone NH," paua
1)-1

2)-3

3) +3

4) +4

7. BemecTBO ¢ MOHHOM CBS3BIO0 UMEET (HOpMYITy:
1) AICI;

2) Pls

3) N.O

4) AsH3

8. B coeqnuenun NaOH cBs3p

1) noHHas u KoBajleHTas NOJIIpHAs

2) MOHHAas U JOHOPHO-aKLENTOpHAas

3) KoBaJIeHTHAas NOJIIpHAasi U BOAOPOIHAS

4) KoBaJIEHTHAsl HEMOJISIpHAs U MeTalIn4yecKas

9. loHHast cBSA3b BO3HUKACT MEX]ly aTOMaMH
1) meTannos

2) HEMETaJLIOB

3) MeTa/I0B U HEMETAJUIOB

4) B MoJeKynax MpOCThIX BELIECTB

10. CBOMCTBOM KOBAJIEHTHOH CBSI3U HE SIBIIIETCS
1) HanpaBIEHHOCTH
2) NONSIpU3yeMOCTh

3) HaChIIIAeMOCTh
4) cOnpOTUBISIEMOCTb.

Tema 4. PacTtBopbl. Cioco0bI BbIpa:keHHUs COCTABA PACTBOPOB

TecToBBIC 32 1aHUA

1. MaccoByto 0J110 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT MO (popmyIie

n
C—_—
1) .
m(BemecTa)
2) ®=
m(pactBopa)
3 mM=V-p

4) m(semectBa) = M(pactopa) — m(H20)

2. MonsipHyt0 KOHIIEHTPAIMIO PACTBOPA PACCUUTHIBAIOT IO (popmyiie

n
C=—
1) .

_ m(BemecTsa)

2) @
m(pactBopa)



s mM=V-p

4) m(semectBa) = M(pactopa) — m(H20)

3. PactBop conepxut 20 r Bemectsa u 80 r Boasl. KoHIIEHTpaIus pacTBOpa B MaCCOBBIX JI0JIAX
1) 20 %
2) 25 %
3) 0,25
4) 0,20

4. Tutp pactBopa ¢ coaepkanuem 0,22 r Bemectsa B 100 M1 pacTBopa paBeH ... I/MI
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)150r

3)3,0r

4H15r

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

2) 0,1 monb

3) 0,01 moub

4) 0,02 monb

7. Macca Na;CO3:10 H,O (M = 286 r/moiib) B TpamMax, HeoOxoqumasi JiIs mpurotoBieHus 100
mi 0,1 H pacTBOpa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa pacCYUTHIBAIOT 1O POpMYIIE:
T-1000
CcC = ——
1) M OK.
m
2) T =—
) VvV
m
3y w = —
m

4) C]_V]_ = 02V2

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

1) 0,01

2) 0,5

3)0,1

4) 0,05



10. Macca NaCl (M = 58,5 r/moib) B rpamMax, HeoOxoaumast ais npurorosienus 100 v 0,01
M pacrtBOopa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500
PacTBOpbI 3/1eKTPOIMTOB

TecToBbIE 3a7aHUS

1. DAEKTPOIUTHYECKON AUCCOIMALIMEN HA3bIBAIOT
1) pa3nenenue cMecu MyTeM HarpeBaHuUs

2) pacTBOpEHHE COCTUHEHHUS B BOJIC

3) pacniag pacTBOPEHHOTO BEIIECTBA HA MOHBI

4) B3aUMOJICHCTBHE BEILIECTBA C BOJIOM

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

2) HF

3) H2S

4) HCI

3. CI/IJ'ILHBIM QJICKTPOJIUTOM ABJIAACTCA paCTBOP
1) HCIO

2) H,CO4

3) H,S0,

4) H,S03

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

2) NaOH

3) RbOH

4) LiOH

5. CHOCO6HBI HI/ICCOI_[I/II/IpOBaTL 10 TI/IHy KHUCJIIOTHhI BHCKTPOHI/ITBI
1) Zn(OH),
2) Ba(OH),
3) Mg(OH),
4) Al(OH);3

6. Peakuus na€r 10 KOHIA B pacTBOPE MEXY HOHAMU
1) Ba* u CI

2) Ba® u NOy

3) Ba® 1 SO~

4) Ba** u CHsCO0

7. HaubOoiee ciabpiM 3JICKT]21)OIII/IT0M siBisieTcst (mpuBeieHsl Kj)
1) H2803 KH: 1,610-

2) H,SiO3 K,=2,2:10"

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

4) H,TeOs K,=3107



8. COkpaméHHOMY HOHHO-MOJICKYJIIPHOMY YPaBHEHHUIO S+ Cu**=CuS COOTBETCTBYET
MOJICKYJISIPHOE YPaBHCHHE

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

2) H,S+Cu(CH3C00); = CuS+ 2CH3;COOH

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

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

0. Bpra)KeHI/Ie KOHCTAHThI JUCCOIMAIIK MOXKHO 3al1ucCaTh AJIA
1) HNO;
2) H,COs
3) K,CO3

10. CreneHsp 37eKTPOTUTUUECKON TUCCOIUMAIIMN HE 3aBUCUT OT
1) KOHIIEHTpaIUU pacTBOPa

2) naBieHus

3) IpUpOIbI SIAEKTPOIUTA

4) reMneparypbl

HNonnoe npoussenenure Boabl. Boaopoanbiii nokasareb
TecToBbIC 3a1aHUA

1. JlJakmyc B pacTBOpE KHUCIOTHI
1) xpacHbI!

2) cuHuit

3) ¢uonerobIit

4) xenThlit

2. ManuHOBYIO OKpacKy B IIEJIOYHOM cpesie UMEeeT UHINKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBepCallbHBIN

4)) penondranenn

3. MeTuiopanx B IPUCYTCTBUH KHCIOT HMEET OKPACKY
1) cunio0

2) KpacHyI0

3) GecuBETHYIO

4) opaHXEeBYIO

4. YBenn4eHne B pacTBOpE KOHIICHTPALIUH THAPOKCH] - HOHOB COOTBETCTBYET
1) ymenpmenuto pOH

2) ysemmuernio [H']

3) ymenbenuto pH

4) ysenuuenuto pH

5. 3nauennro pH= 3 cooTBeTcTBYET KOHIIeHTparus noHoB [OH | Monb/n
1) -lg10®

2) -3

3) 10



4)10°

6. DIEKTPOIUTHYECKAs AUCCOLMAIUS BOJIBI IPUBOIUT K 0OPa30BaHUIO HOHOB
1) H++ O

2)2H" + 0%

3) H;O++OH

4) OH + 07

7. KoHneHTpaiusi HOHOB BOJIOPO/Ia B YHCTOHN BOJIC PaBHA... MOJIB/JI
1) 107
2) 10"
3)10*
4) 10

8. Konuentparu rugpokcus nouoB 10 mous/i coorserctyer pH...
1)5

2)4

3) 10

4)7

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

2) 7

3)11

4)4

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

Kommiexkcoo0pa3oBaHue B BOJAHBIX PAaCTBOPax

TecToBLIE 3a1aHUA

1. KoopauHanunoHHOe 9uciio Komruiekcooopasosarens B coequnennn [Cr(NH3),Cly] paBHo
1)4
2) 6
3)2
4)3

2. ATOMBI TaJIOT€HOB BXOJST B COCTaB KOMITJIEKCHBIX COETUHEHHH B posin
1) nuranmoB

2) BHeuIHe chepsl

3) nuraHaoB U KOMIUIEKCOOOpa3oBaTeneil

4) nuranoB U BHEUIHEH cepsl

3. CrenieHp OKHCICHHS KoMILiekcooOpa3oBarens B coequaennn Ks[Fe(CN)g] paBua
1) +3
2) +2
3) +4



4) +6

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

5. CreneHb OKHCIICHUS KOMILIeKcooOpa3oBareis B coeaunenuu [Pt(NH3),Cl,] paBua
1) +4
2) +2
3) 0
4) +6

6. KoopiuHallmoOHHOE YKCII0 ONpeIeNseT

1) 4ucio cBs3ei KoMIIeKco0Opa3zoBaTes ¢ JIMraHJaMU
2) 4KCII0 TUTaHI0B

3) 4uCIIO LIEHTPAIBHBIX aTOMOB

4) 3apsn BHyTpeHHEH cepsl

7. lllenoyHble METAIIIBI BXOST B COCTaB KOMIUIEKCHBIX COSMHEHHH B POJIH
1) muranmos

2) xomIiekcooOpa3oBareneit

3) IUTaHI0B ¥ BHEIIHEH chepbl

4) BuemHel cheps

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

9. Crenenp okucaeHus Komiiekcooopasosarens B coeaunenuu [Ni(NH3)s]Cl, pasha:
1) +4

2) +2

3)0

4) +6

10. KoopuHaIMOHHOE YUCIIO KOMIUIEKCOOOpa3oBaTeNs He 3aBUCUT
1) OT mpupoaABI KOMILUIEKCOOOpa3oBaTEs

2) 3apsiia KOMILJIEKCOOOpa3oBaTest

3) TemnepaTypsl

4) naBieHus

I'mapoJus cosen
TecToBble 3a1aHNs

1. Tunponu3y moaBepraroTCcs COIN
1) KCI

2) NaCN

3) CH3;COONa



4) NaNO;

2. 'upponu3y He MO/IBEPIatoTCsl CONU
1) NH4NO;

2) AICl3

3) BaCl,

4) Na,SO,4

3. [TotHOMY TUAPOIIH3Y MTOBEPrarOTCs COJIN
1) Fez(CO3)3

2) Alx(SOq)s

3) FeCly

4) Al,S;

4. 3nauenue pH<7 umeroT BoIHbIE PACTBOPHI COJIEH
1) Cr(NOs),

2) Na,CO3

3) CuSO,

4) BaC|2

5. 3nauenne pH>7 uMeroT BOJHBIE paCTBOPHI COJIEH
1) Ba(NOs),

2) Zn(N03)2

3) NaCH3COO

4) K,S

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

2) Al(CO3)3

3) K2CO3

4) KHCO3

7. OCHOBHBIE COJIM 00pa3yrOTCs MPU THIIPONIH3E

2) AlLS3

3) K3PO4

4) CuSO,

8. Jlakmyc OKpairmBaeTcsi B pO30BBIi [[BET B paCTBOpax CoJei
1) Aly(SO4)s

2) Na,CO3

3) K,S

4) ZnCl,

9. Kucnble conu o0pa3yroTcsi Ipu THAPOIH3E
1) CuSO,

2) CaS

4) Na,S

10. ®enondranens npuodpeTaeT MATMHOBYIO OKPAcKy B pacTBOpax cojen
1) AICI;
2) KNO,



3) Na,S

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

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa30aBJeHUEM;

0) TUTpOBaHUEM;

B) CMEIIEHUEM

T') SKBUBAJICHTOM THUTPAHTA.

5. MOMEHT 3aBEpPUICHNUS] XUMUYECKOW PEAKIIUA B TATPUMETPUU HA3BIBAIOT:
a) CKAauKOM THUTPOBaHMSI;

0) KpUBOW TUTPOBAHMUS;

B) JIUHUEW HEUTPAIBHOCTH;

') TOYKOI SKBUBAJICHTHOCTH.

7. TuTp pacTBOpa pacCUYUTHIBAIOT IO opMyIie:

_ T(pactsopa)-1000

a) C ;
) M., (BemmecTBa)
m(pacTB.BeliecTBa
6) T = (p IIECTBA)
V(pactBopa)
m(pacTB.BelleCTBA )
B) ®= ;
m(pactBopa)

10. PacTBOp, MpUrOTOBJICHHBIM IO TOYHOW HaBeCKe WIM M3 (PuKcaHaia,
Ha3bIBaeTCA

a) CTaHJIapTHBIM;

0) cTaHAapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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

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

a) 1,76 MOJII)BKB/,Z[M3;

0) 17,6 MMOJ’ILBKB/,Z[M3;

B) §,80 MOJIBBKB/,ZIM3;



r) 8,80 MMOJIBIKB/ M.

12. O011y10 XKECTKOCTh BOABI OMPEACIISAIOT METOJIOM. .....
a) XeJIaTOMETPUH,

0) alMANMETPUY;

B) KOMILJIEKCOHOMETPHH;

T') QpreHTOMETPUH.

13. KapOoHnaTtHas >keCTKOCTb BOJibI, Ha TUTpoBanue 100 M1 KOTOpoit
u3pacxoaosano 8,5 mi 0,1 v pactBopa HCI, paBna

a) 0,85 MOJIL3KB/11M3;

0) 0,85 MMOJ'IBBKB/I[M3;

B) 8,50 MOJ'IBBKB/I[M3;

r) 8,50 MMOJIBIKB/ M.

16. Kakumu nonamu 00ycIIOBJICHA IMOCTOSIHHAS KECTKOCTh BOJIBI?
a) CI', SO,*;

6) COs*, HCOg’;

B) NO3.

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

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

a) MsITKas;

0) TOBOJILHO KECTKAs;

B) CpEIHEH )KECTKOCTH;

T) J)KEeCTKasl.

20. Yepe3 kakWe COCAMHEHHS YCTPAHSIIOTCS THUIPOKApPOOHATHI KaJIbIUS U
Marsusi?

a) CaCOj3, MgCOQOg;

0) CaCOgz, Mg(OH),;

B) Ca(OH),.



21. Kakoii ®3 peEareHTHBIX METOJOB TPHUMEHSIOT JJis YCTpPaHEHUS
KapOOHATHOW KECTKOCTH ¥ OJJHOBPEMEHHO JJIsl YMEHBIIICHHS [EIIOYHOCTH?
a) kunsiueHue; 0) u3Bectkopanue; B) BBeAeHne NaOH.

JAucnepcHbie cucrembl. KosutiouaHoe cocTosinue BenecTn
TecToBbIE 3a1aHUA

1. Cucrtemsl, B KOTOPBIX OJTHO BELIECTBO B BUJIE MEJIKHUX YACTHI] PACIIPEAEIICHO B CPENIE
JIpyroro BEUIECTBAa HA3bIBAKOTCH ... .

2. COBOKYIHOCTb MEJIKMX YaCTHUI[ COCTABJISIET TUCIIEPCHYIO ... .

3. BemecTBo, B KOTOPOM pacipeiesIeHbl MEJIKUE YaCTULIbI, HA3bIBAOT IUCIIEPCUOHHOM ... .

4. OMmynbcus, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEJIBHBIN pacTBOP

5. A3p0o30Iib, 3710 ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOHUTEINIbHBIN PacTBOP

6. Cycriensus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP

7.T'enp, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTENBHBIN PacTBOP

8. Cucrema, oOpa3oBaHHasi Ta30BOW HUCIIEPCHON CPEION M KUIKOW AUCTIEpCHON (ha3oil —
370 ... .

— a’po30JIb

— OMyJIbCUS

— CyCHEH3Us

— reib

9. Cucrema, oOpazoBaHHas KUJKON TUCIEPCHON cpeloi U KUAKOW qucrnepcHon (azoi —
370 ... .

— a’po30JIb

— AMYJIbCUS

— CyCHEH3Us

— reib

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

— a’po30JIb



— OMYJIBCHS

— CyCIIEH3Us

— Telb

11. CpoiicTBa KOJIJIOUIHBIX PACTBOPOB, XapaKTepu3yrolieecs 0eCopsJ0UHbIM Xa0THUHBIM

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

— OpOYHOBCKOE IBUKEHUE

— i dysns

— celuMeHTalus

— KoaryJsius

12. CpoiicTBa KOJUIOWJHBIX PpPacTBOPOB, XapaKTEPU3YIOLIEECS CaMOIIPOU3BOJIBHBIM
MPUPOJHBIM CMEIINBAHUEM PACTBOPOB — ATO ... .

— OpOYHOBCKOE JIBIDKCHUE

— i dysus

— celMMeHTalus

— KoaryJsius

13. CpoiicTBa KOJUIOMJHBIX PAacTBOPOB, XapaKTEPHU3YIOLIEeCs OCEAaHUEM IHCIIEPCHBIX
YacTHI] 110/ ACHCTBUEM IPaBUTALIMOHHOT'O MOJIS — 3TO ... .

— OpOYHOBCKOE JIBIDKCHHE

— i dysus

— celMMEHTAaNus

— KOaryJisius

14. 301p nonuaa cepedbpa ¢ MOJOKHUTEIBHO 3apsHKEHHBIMU I'paHyJIaMd B BOJHOH cpere

KOHACHCAIUOHHBIM METOA0OM, B OCHOBC KOTOPOI'O JICIKUT PCAKIUA 06MCH8., MOKHO IPUT'OTOBUTD,
€CJIU B U30BITKE pacTBOp

— K3SO4

— Agl

- KI

- AgNO3

15. CBolicTBa KOJJIOMJIHBIX PAaCTBOPOB, XapaKTEPU3YIOLIEECs pa3pyIIeHUEM KOJUIOUIHBIX

qacTull — 9TO ... .

1.

— OpOYHOBCKOE JIBIDKEHUE

— muddy3us
— CeIUMEHTALIMS

— KoaryJjsanus
Tema Ne6 XuMusi BAKYyIINX CTPOUTEIbHBIX MATEPHATIOB
Bapuant

[{eMeHTHBIN KIIMHKEP COAEPIKUAT

A W N

RORER

2.

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

YKaxuTe coaepkaHne OKCHIOB PJIEMEHTOB B IIEMEHETE



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

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

YCKOPI/ITGHB CXBaTbIBaHHUA Y KUAKOI'O CTCKJIA

1 @ TeTpadTOpOoCMANKAT HaTpUA

2 O 3TUNEeHAMaMUHTETPaaueTaT HaTpus
3 O CUAMKaT HaTpusa

4 O rMAPOCUINKAT KanbLus

4.

[Tpu onpeneneHnu coepkaHusi aKTUBHBIX KOMIIOHEHTOB U IepeKera KOMOBOM U3BECTH, 00pa3Libl
BEILECTBA PACTBOPSIOT B BOJAE U TUTPYIOT PACTBOPOM

@ CONIAHOM KUCNOTbI
O KoMmnnekcoHa III
O XPpOMOreHa YepHoro

O deHondTanemHa

A W N+

5.
I{eMeHTHBIN KIIMHKEP COACPIKUAT

6enut

anut

uenut
antomodepput

ORRRE

STPUHTUT

6.
H3BecTh ITyIIOHKAa B KAYCCTBEC BSXKYLICTO COACPKUT

oKcuna Kanbuuda
OoKCnAa MarHusa
rmapokcua Kanbumsa
oKCuna antoMUHUA

OQ0O®0OO0

OKCMA KpeMHuUa

7.
K 3aMCIAJIUTEIISAM CPOKOB CXBATBIBAHUA LIEMCHTHELIX PACTBOPOB OTHOCATCA BEUICCTBA B pAAY

O xnopua HaTpusi,cynbdaT HaTpusl, WaBenesas KNCI0Ta, CynbdaT anioMuHNs

[y

(® waBenesas kucnoTa, caxaposa, MoueBMHa, GOpHas KMCIoTa

N

QO caxaposa, cynbdat HaTpUsi, XJIOPUA HATPUS, MOYEBUHA

w

8.

P ACTBOPBLI 3JICKTPOJIHUTOB CYIECCTBCHHO YBCIIMYHUBAOT CKOPOCTH TBCPACHHUA HCMCHTHBIX
PacTBOPOB U CHHUKAIOT BPEMS UX CXBATBIBAHUA. K Takum BE€IIECTBAM OTHOCATCS

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



9.
yKa)KI/ITe, KaKHEC BCUICCTBA OTHOCATCA K BO3AYIIHBIM BSXKYIIUM:

A W N =

RROR

10.
Vxaxure COCAMHCHU A, KOTOPBIC IPUMCHAKOTCA, KAK YCKOPUTEIN TBEPACHUA I'MIICA:

1
2
3
4

11.
YKa)KI/ITC, KaKO€ BCIHICCTBO OTHOCUTCA K THAPABINYCCKUM BAKYIIHUM!

A W N =

12.
Kaxkoit mOoH BBI3BIBaCT KOpPO3MI0 O€TOHA 101 Ha3BaHUE "IIeMeHTHas Oamwnia'?

A W N R

13.

a
®
®
a

O®@0O0

C0®O

rmnc

nopTnaHALEMEHT
KOMOBas U3BECTb
KWCNOTOYMNOPHbIA LEeMEHT

XXMBOTHbIN KJen
cynbdaTt HaTpus
cynbdaT aMMOHMSA
rmapokcua Kanbums

U3BeCTb
MarHesuanbHbIii LIeMeHT
rMMHO3EMUCTbIN ueMeHT
pacTBOpMMOe CTEKII0

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

Kakyro peaknuio nMeeT pacTBOp MNOPTIAaHALEMEHTa?

A W N =

14.

O
O]
@)
O

KNcnyto
LLLeIoYHY0
HeWTpanbHyo

cnabo-kuncnyto

OCTPUX-TUIIC COJIEPKUT B COCTaBE CYIb(aT KaIbIHs U ...

A W N =

15.

C0®O

BoAYy
OKCUJA Kanbuus
nyuuonaHoBble A06aBKM

cynbdaT MarHus

TBCpI[eHI/Ie MUHCPAJIBHBIX BAINYIIHUX OIMUCAHO B TCOPHUU

1 @ barikoBa
2 O Lynbue-fapamn



3 O TuHpans
4 O boiins-MapwoTta

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

1. CteneHs OKUCIIEHUS aToOMa XpomMa paBHaA +3 B COCIUHCHNU
1) CrO

2) Cr,03

3) CrO;

4) H,CrO4

2. CTeneHb OKUCIIEHUS a30Ta YBCJIMYHNBACTCA B pALY
1) NH4CI, Np, NO,

2) KNO,, NO, NHs

3) NO, NH3, HNO;

4) NO,, NH3, NO

3. DnemeHT S MMPOABJIACT TOJIBKO BOCCTAHOBUTCIILHBIC CBOICTBA B COCOAUMHCHUN
1) H,S0;

2) H,S

3) SO;

4) Na,SOs

4. Onement Cr MMPOABJIACT TOJIBKO BOCCTAHOBUTCIILHBIC CBOICTBA B COCOAMHCHNU
1) K>Cr,07

2) Cr

3) Cr,03

4) NaCrO,

5. B xucnoii cpene nepmanranar kamms (KMnQO,4) BoccTaHaBIMBACTCS 10 COSTMHCHUS,
COJZIepXKAaIIero aToM MapraHia B CTENIEHU OKUCIIEHUS
1)+6 2)+2 3)+4  4)+3

6. CrerneHb OKHMCIIEHUS Cepbl paBHA +4 B COEAMHEHUU
1) H,S

2) Na,SO3

3) K2SO4

4) SO;

7. MuHuUMalbHas CTENIEHb OKUCIICHHUSI paBHAsl —2 XapaKTepHa JJis
1) a3ora 2) xkene3a
3) cepsl 4) xmopa

8. AToM MapraHija HnpoOsBIISACT TOJIBKO OKHUCIUTEIIbHBIC CBOMCTBA B COCANHCHUHN
1) Mn

2) KMI’]O4

3) MnO;

4) K>oMnO4

9. MakcumanbHas CTENEHb OKUCJIEHUS paBHas +5 XapakTepHa [l aTOMOB



1) xpemHus
2) a3oTa

3) cepnl

4) ¢ropa

10. CepHa;I KHCJIOTA ABJIACTCA OKUCIIUTEIICM 3a CYET CEPhI

Tema Ne 8 Xumuuyeckne HCTOUYHUKH JJIEKTPUYECKOT0 TOKA
TecToBbBIE 3a1aHUA

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

2 O KagmuneBo - XxpoMOBOM

3 O KagMneBo - UMHKOBOM

4 O KagMueBo - MarHMeBsoMm

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

1 O ANIOMUHUEBO-MEAHbIN

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

Mo OTHOLWEHUIO, K KAKOMY U3 YKa3aHHbIX 3/IEKTPOAOB XPOM SABASETCA KaToAOM

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

Ha BenuMynHy anekTpoaHOoro noTeHumnana mMeTasnna BAUSIOT:

BE/IMYMHA NMOBEPXHOCTU MeTasnna
KOHLEHTpaLMs MOHOB MeTanna
npupoga anekTpoaa

RRRO

Temnepartypa

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

1 O KnaneipoHa-MeHaeneeBa
2 O AppeHunyca

3 @ HepHcTa

4 O BaHT-Todda

6.

B kauecTBe 3n1eKTpoAoB B BOAHbIX PacTBOpax Hesb3s UCMOAb30BaTh MeTasbl:

30/10TO
mMenb
HaTpui

RROO

6apuit



7

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

1 O 1,00

2 ® 1,10

3 O 1,58

4 QO -2,35

8.

Mo OTHOLWEHUIO, K KaKOMYy M3 3N1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHbIMK MOTeHUUanamMmmn xeneso sSBnseTcs
oKucnuTenem, ecnm CTaHAapTHbIN 3NeKTPOoAHbI noTeHuuan Fe|Fe2+ = - 0.44B ?
1 O -0.278B

2 O +0.348B

3 ® -0.76B

4 O -0.408B

9.

[10 OTHOLWIEHMIO, K KaKOMY M3 METaJIOB, C YKa3aHHbIMM CTAaHAAPTHbIMW MOTEHUMANaMN aftoMUHUIN ABASIETCA
OKUCNTUTENEM, €CNTN CTaHAAPTHbLIN 3/1eKTPOAHbIN
noteHuyman AI|AI3+ = - 1.66B?

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

B KaKmMX U3 yKasaHHbIX CXEM FafibBaHUYECKMX 3/1IEMEHTOB CBUHEL SIBNSIETCS aHOAOM, €C/M CTaHAAPTHbI 3N1eKTPOAHbIN
noteHuman Pb|Pb2+ = - 0,127 B?

1 D HukeneBo - CBUHLOBbIN

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

4 @ CsuHuoBO - PTYTHbI

11.

Kakune aBa anekTpoaga, onyueHHble B 0, 01 M pacTBopbl UX coner 06pa3ytoT raibBaHU4YeCKU 3/1IEMEHT C HanbonbLWMM
3HayeHunem DC?

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

AKTUBHOCTb META/JIOB YMEHbLUAETCS B paay

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

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

1 O MapraHueBo - LMHKOBOM
2 O HWKEeNeBo - MarHNeBoM



3 O MeAHO - MarHMeBOM
4 @ MarHueBo - cepebpsiHOM

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

1 @ HUTpaT pTyTH

2 O Xnopua HaTpus

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

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

QO +o0.23B
® +1.70B

QO -2378B

O +0348B

D W N R

16

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

O +0.228B
O +1.708B

® -2378B

O +o0s88B

A W N =

Tembl 8 Koppo3us merajliios
TecToBbIe 3a1aHUA

Bapuant

1. B pacTBOp 2JI€KTPOINTA, COAECPKALIETO PACTBOPEHHBIA KUCIOPOI, OMYCTHIIN IIUHKOBYIO
IJJACTUHKY M [IUHKOBYIO IJIACTUHKY, YACTUYHO NOKPBITYIO MEbI0. B KakoM ciydae mporecc
KOppO3UH IIMHKA MPOUCXOAUT MHTeHcuBHee? [laiite cxemy mporecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAsI IJIACTHHKA;

0) MHTEHCUBHEE KOPPOJUPYET [IMHKOBAs INIACTHHKA, YaCTUYHO MOKPBITAsk MeJIbI0;

B) KOPPO3Us IIMHKA IPOTEKaeT 0e3 N3MEHEHHH.

2. YKaXXuTe MeTajul, UCIOIb3YEMBIN IIPU MPOTEKTOPHOM 3aINUTE )KEJIE3HbIX U3/IEIUN OT
kopposuu. [louemy?

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

3aaHud I CAaMOCTOATEIbHOI PadoThI
(BapuaHTBI)



CamocrosiTteabHast padora Ne 1
3amanue 1. 3anoxHUTE MPOITYCKU B TAOJIHIIE

Ne | Bemecro | Momsipuast | Macca, | KonmuaectBo | O6bemraza | Yucno | KonmuectBo
Mmacca, m, r BEILIECTBA, pu MOJIEKYII, MOJIb
M, monb n, MOJIb HOPMAaJbHBIX N JKBUBA-
YIOBUSIX, V, JIEHTOB, Nyk
1
1 HsPO4 3

3ananme 2.JMcxons W3 MOJOXKEHUS XJopa B Iepuoguyeckor cucremesnementoB JI.1.
MenneneeBa, JaiTe ero MOJHYIO XapakTepucTUKY.OnpeieauTe BO3MOKHbBIE CTENIEHN OKUCIICHUS
U COCTaBbTE()OPMYIIBI BOJIOPOIHBIX U KHCIOPOIHBIX COCTUHEHHH.

3apanue 3.PacnoyioxkuTe 3JIEMEHTHI B TIOPSJIKE BO3pacTaHus AiekTpooTpunarenbHoctu: N, B, F,
As, I. OTBeT MOTHBUpYUTE.

3aganue 4. CocraBbTe (GOpPMYIBI OKCHAOB M THAPOKCHAOB 3JIEMEHTOB TPETHEro IMEpHo/Ia,
OTBEYAIONIUX MX BBICHICH CTENEHU OKUCIeHUs. Kak M3MEHSIeTCs] KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHNI?

3aganue 5. Hanummre snekTpoHHBIE (OPMYJIBI aTOMOB JJEMEHTOB IIMHKA M XJopa |
COOTBETCTBYIOIIHUX HOHOB: Zn®*" u CI.

3aganue 6.0npenenuTe TUM XUMHUYECKON CBS3M B MOJICKYJaX M YKOKUTE WX T€OMETPHUYSCKUC
dopmbi:H,0, NHs.

CamocrosiTesibHast padora Ne 2
1. Beruucnure MOJISIPHYIO U MOJIIPHYIO KOHIIEHTpanuio 3kBuBajgeHTa 20%-Horo pacTBopa
XJIOpHUa KaJdbIus MIOTHOCTRIO 1,178 r/em’.
2. CocTaBbTe ypaBHEHHE THAPOIIU3a COJNIEH B MOJIEKYISIPHOU U MOJIEKYJISIPHO-UOHHON (hopmax:
MgCl,, NasPO,, Fe(CH3COO),. Ykaxkute peakinio Cpeibl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruaponu3 conu oprodocdara HaTpus?
3. Hanmummre ypaBHEHUS AUCCOITUAIIH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) THAPOCYIb(aTa IUHKA.
4. CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEAKITHI:
CaCO3; +HCI — ; Pb(NO3), + HCI —.
Kyna cmectuThCst paBHOBECHE MPU yBEIUUEHUH IaBICHUS?
5. Paccunraiite koHIenTpanmo nonos [H'] u pH cpensl, ecnm [OH']=10'3 MOJIB/JI.

6. Hamuiute BBIPAKCHUC KOHCTAHTBI PaBHOBCCHUA IJIA CJ'IC,Z[yIOH.ICﬁ pCaknuu:

2H20(r.) + 2Cl1 — 4HCl(r.) + 0

2(r.) 2(r.)




CamocrositeqbHast pabora Ne 3

3aganue 1.Kakwe oTIMYUTENbHBIE OCOOCHHOCTH XapaKTEPU3YIOT KOJUIOMJIHOE COCTOSHHE

CHUCTEMBI?

Hanummure  cTpykTypHyro  dopMyiny — MUNEIIBI 3018  rugpokcupa  kenesa(lll),

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

(rpanyibl) 1aHHOTO 3071517

3ananue 2.J[ailite ompeneneHue mpolecca Koaryiasnuu. Kakum 3apsaoM JTOJDKHBI 001a1aTh

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

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

PEaKIMK U YKOKUTE OKUCIUTENb U IIPOLIECC, B KOTOPOM OH y4acCTBYET, BOCCTAHOBUTENb U

MPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H,SO,4 — CuSO,4 + SO, + H,O

3ananue 4.BpruucianTe 3NEKTPOAHBIN MOTEHIIMAN, BO3HHUKAIOMIMA MPHU MOTPYXKEHUH LHUHKA B

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

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

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

3apanue 6.Hanummre ypaBHEHUS XUMHUYECKHX MPOILIECCOB, MPOUCXOISIMIUX TPU AIIEKTPOIU3E

BOJHOTO pacTBopa (hocdarta HATPUS C HHEPTHBIM aHOIOM.

3aganue 7. CocTaBbTE CXEMY I'aJIbBAaHUYECKOTO AJIEMEHTA, COCTOSIIET0 U3 MEIHOTO U CBHHIIO-
BOT'0 3JIEKTPOIOB, MOTPYKEHHBIX B PACTBOPHI CBOMX coJjieil. [IpuBeauTe 3JIeKTpOHHBIE YPABHEHUS
ANEKTPOJHBIX MPOLIECCOB, MPOUCXOAIINX HA aHO/E U KaTOJIe.

3ananue 8.Kenesnoe uznmenue MOKPHITO KagMueM. Kakoe 3TO TMOKPBITHE — AHOAHOE HIIU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOA KaaMHUS?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPAIHHOU U
KHUCJION Cpelax.

3agaHus 1 CAMOCTOATEIBLHBIX PadoT

CamocrosiTenbHas padora Ne 1 «Teopusi cTpoeHnst aTomMay
Bapuant Nel
1. Hcxonss W3 MOJOXKEHUA OJJIEMEHTOB B IIEPUOJUYECKOM CHCTEMe, JailTe

XapaKTepUCTUKY aTOMOB: a) Cephl; 0) MapraHiia.

2. CoctaBbTe (OpMYJIbI OKCUIOB M THIPOKCUIOB AJIEMEHTOB BTOPOTO IMEPHOJA,
OTBEYAIOIIMX KX BBICHIEH CTeneHu OKHUcieHHus. Kak Hu3MeHsieTcsi KHUCIOTHO-
OCHOBHOM XapaKTep 3TUX COCTAUHEHU?

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

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

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




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

2. Bomumcmure oGbeM pacTBopa ruapokcuaa Hartpus p=1,41r/em®  (38%),
HEOOXOAUMBIN JJI1 MPUTOTOBJICHUS 2 KI' MOIOIIIETO PacTBOpa C MAacCOBOW A0JeH
NaOH 10%.

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

4. Jlns mpuroToBIeHHUs aHTH(PHU3a K 511 BOJIBI MPUOABHIIA 2 JT 3TUJIOBOTO CTIHPTA
C,HsOH p=0,8r/CM3. Boruucnure temneparypy 3aMmep3aHusi aHTUGpHU3a.

CamocrositenbHasi padota 4 «PacTBOpBI DJIEKTPOJIUTOB)»
Bapuant Nel

1. Hanummre ypaBHEHUS AUCCOLMALIMU CIAEAYIOMUX AMEKTpoauToB: a) H3PO,; 0)
NH4OH; B) CaCly; r) (CaOH),SO,; 1) Ca(HCO3),.
2. lonumuTte ypaBHEHUS PEaKIuid, COCTaBbTE K HUM MOHHBIC YPaBHEHUSI:

a) CaCO3+HCIl— 0) CaCl,+NasPO4—
3. K pactBOpy yKCYCHOHN KHUCIOTBI TPUOABWIIM alleTaT HAaTpus. B Kakyio cTOpoHy
CMECTHUTCS] PABHOBECHE JTUCCOLMAIIUN YKCYCHON KHUCIOTHI?
4. BblUMCIINTE PABHOBECHYIO KOHIEHTpanuio noHoB H' B pacTBOpe yKcycHOM
KHUCJIOTHI ¢ KoHLIeHTpanuei 0,1Momb/a (cTenens qucconuanuu passa 0,13).

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

1. Berunciure 3M€KTpOAHBIA MOTEHIIUAN, BOZHUKAIOIIUI MPY MOTPYKEHUU ITUHKA
N 2
B PacTBOP €ro COJM ¢ KOHIEeHTpanueil katnonos Zn~" 0,001mouns/.

2. CocraBbTe CXEMBl TaJIbBAHHMYECKUX DJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CIICAYIONINE PEAKIIUH:

a) 2Al+6H"—3H,+2Al*"
6) M n+2Ag N O3—>M1’1(N03)2+ ZAg .

3. Hamummure ypaBHEHHS XUMHUYCECKHX TIPOIECCOB, TIPOUCXOJSANIUX IPH
AJIEKTPOJIM3€ BOJIHOTO pacTBopa pocdaTta HATPUS C UHEPTHBIM aHOJIOM.

CamocrosiTeibHas padora Ne 2
«OKHMCINTETBLHO-BOCCTAHOBHUTEILHbIE PeAKIMID)
Bapuanr Ne 1



1. Meromnom »siexTpoHHOro OanmaHca mondeputre Kod(DPUIMEHTHI, YKaKUTE
OKHCIUTEIh ¥  BOCCTAHOBHUTENb  JJS  CIEAYIOIUX  OKUCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIN:

Cu + HNO3—Cu (NO3), + NO + H,0;

HBr + H,SO,—Br, + SO, + H,0;

KCIO—KCIO3;+KCl;

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

1. Kak Oyzaer BIMATH Ha KOPPO3UIO ILIMHKA KOHTAKT e€ro c Hukenem? [laiTte

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mpomecchl MNPOTEKAIOT IMPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusx? COCTaBbTE JIEKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

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

KOPPO3HH CBUHIIOBOM 00OJIOUKHM Kabess: UHK, XpoM, Wik Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Biusier pH cpenbl Ha KOppO3UIO Kene3a, IUMHKA?

Tembl pedepaToB (10KJIAT0B)
PexoMengyemas tematrka pedeparos 1Mo Kypcy:

Ne n/n| HaumeHoBaHue TeMbl pedepara

1 I/ICTOpI/ISI OTKPBITUA OCHOBHBIX 3aKOHOB XUMHH.
2 Benukue YUYCHBIC XUMUKHU
3 HOpMI)I 9KOJIOTHYECKOM 0E30IaCHOCTH I10 BCIICCTBAM IICPBOTO Kj1acCa OIMaCHOCTHU AJId

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MAaTCPHAJIbI

Kopposus 6eToHoB, criocoObI 3alIUTHI

CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HH.

ITenoOeToOHBI — MaTepHabl OYIYIIETO

4
5
6 Koppo3ust MeTaJIsIOKOHCTpYKIIMH
;
8
9

Hosrie MaTCpHraJibl B CTPOUTEIIBLCTBE HA OCHOBEC IMOJIMMEPOB

10 | Dxonormueckas 6€30MaCHOCTh METAJUIONIIACTUKOBBIX KOHCTPYKITHIA

11 HpI/IMCHCHHe CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble U MarHe3naJIbHBIE BKYIIUE

13 MeToapl XUMHUYECKOTO aHaIn3a CTPOUTCJIbHBIX MATCPUAJTIOB

14 Kosuton il B CTpOUTENBCTBE U IPUPOJIE.

15 CTpOUTEIHCTBO U IKOJIOTUYECKUE MPOOIEMBI

16 KpCMHHﬁOPFaHquCKHC COCAMHCHUA B CTPOUTCIILCTBEC

17 | KaranuzaTopsl 1 HHTUOUTOPBI TBEPIEHUS NOPTIAHIIIEMEHTA

18 Jlaku u KpaCKHU — pasHOBUAHOCTU JUCIICPCHBIX CUCTCM

19 | CrimaBBI Ha OCHOBE JKeJie3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHEHUs] KPEMHUS B CTPOUTEIIHCTBE.

21 | Buasl KOppO3MOHHO-CTOWKMX OETOHOB

22 | CoBpeMeHHbIE OJMMEPHbIE MaTEPHAIIbl B CTPOUTENHCTBE




Ne ni/n1| HanmeHoBaHue TeMsl pedepara

23 | AaTHTIUpEHBI B 00JIACTH UX TPUMEHEHUS

24 | KoMnayHapl B CTPOUTEIBCTBE

25 | BogosMynbCcrHOHHBIC (JIATEKCHBIC) KPACKH

26 | MeTayuibl ¥ CTPOUTEIbHBIE MAaTepUAIIBI HA MX OCHOBE

27 JKecTKocTh BOJIBI M CIIOCOOBI €€ YMSTUYCHHSI, 00ECCOIMBAHUS

Bonpocsl w 3ajaHuMs QJIA NPOBEJEHUSI MPOMEKYTOYHOIT0 KOHTPOJIA
(3x3amMeHa)

Komnemenyus.:CriocoOHOCTBIO peniarThb 3a/1auu npodeccruoHanbHON
JIEATEIIbHOCTH Ha OCHOBE HCIIOJB30BAaHUS TEOPETUUECKUX U MPAKTUUYECKUX OCHOB
€CTECTBEHHBIX U TEXHUUYECKUX HAYK, a TAK)KE MATEMaTUYECKOTO arapara
(OnK-1).

Bonpocul k oxzameny:

1.06mme ceenenus o pacteopax. THIIBI paCTBOPOB. DHEPrETHKA MPOLIECCA PACTBOPEHUSL.
PactBopumMocTs BeiecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT IIPUPO/IBI U CBOWCTB PACTBOPUTENS U
pPacTBOPEHHOIO BEUIECTBA.

2. KaTtonHble M aHOAHBIE MOKPHITUA. IIpHBEINTE KOHKPETHBIE MPUMEPHI U OOBACHHUTE
IIPUYNY BOSHUKHOBEHHS KOPPO3HUHU IIPU HAPYIIEHUH LIEJIOCTHOCTH OKPBITHH.

3aoanue npakmuueckoe

Koppo3uss xpomMupoBaHHOro >kene3a IpU HapyLIEHUH LEJIOCTHOCTH MOKPHITHS B
cJ1a0O0IIEeTIOYHON U KUCIION cpeniax.

Bonpocul k oxzameny:

1.Crenenn BJ'IGKTPOJ'II/ITI/ILIGCKOI\/'I Jucconuanuu. (DaKTOpI)I, BJIMAIOINHUE Ha BCJIMYWHY
cTene’y auccounanuu. CUIbHbIE U caa0ble 3JIE€KTPOIUTHI.

2.00mas xapakTepucTHKa METaIoB, UX (PU3MYECKHUe CBOMCTBA. 3aBUCHMOCTH CBOMCTB
METAJJIOB OT WX TNOJIOKEHHS B mnepuoanyeckort cucreme [[. M. MenaeneeBa BuyTpeHHee
CTPOEHUE METAUTIOB. XMMUYECKUE CBOMCTBA METAJLIOB.

3aoanue npakmuueckoe
Koppo3us nyxeHoro xenesa B pa3IMUHbIX Cpeaax.

BOI’ZpOCbl K 9K3aMeH):

1.OcHoBHBIC TIOHATUS XUMHH: aTOM, MOJEKYyIa, XUMUYECKUH DIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2.Bunpl koppo3wm MeTautoB.MeToAbl 3allUThl METAIOB OT 3JIEKTPOXUMHUYECKON
KOPPO3HUHU.

3aoanue npakmuueckoe

OnuimuTe XMMUYECKUEe CBOMCTBA OKCHIA Kamblius U okcuaa cepsl (V).

BOI’lpOCbl K 9K3aMeH):
1.Xumnueckoe paBHOBecue, (PU3NYECKHI CMBICIT KOHCTaHTHI paBHOBecHs, MpuHIMI Jle
[Iatense



2.JIérkue KOHCTPYKLUMOHHBIE MeTayuTbl. bepunnuii, Mmarauii, amomuanid. Ousnueckue u
XMMHUYECKHE CBOICTBA, UX COEIMHEHMs, CIUIaBbI, UCIOJIb30BAaHHWE B TEXHUKE. AMQPOTEPHOCTbH
OKCHJIOB U TUJPOKCUA0B OCPUILINS U ATIOMUHHUS.

3aoanue npakmuueckoe

Hanuimre ypaBHEHUS peakiinii, C TIOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIEIYIOIINE
npepamieHust:  Fe(OH);—Fe(OH),Cl—-FeOHCl,—FeClz—Fe (SOy)s.

Bonpocwt k oxzameny:

1.Knaccel HeOpraHU4eCKUX COEAMHEHHH; OKCUIbI OCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE.
XHUMHUYECKU CBOMCTBA.

2. Tspkénple  KOHCTPYKIMOHHBIE Metawiel, d-smementsl [-VIII moarpynm. Xumus
JJIEMEHTOB CEMEMCTBA XKeJe3a, UX CILIABbl U UX XUMUYECKHE COCINHEHUS.

3aoanue npakmuueckoe

Koppo3uss XpoMUpOBaHHOrO >Kejle3a IIpU HApyLIEHUH LEJIOCTHOCTU IOKPBITHS B
pa3IM4YHBIX Cpelax.

Bonpocul k oxzameny:

1. KoHnuenTpanusi pacTBOpOB, CLIOCOObI €€ BbIPAYKEHUS.

2.OKBHUBAJICHT, KOJMYECTBO BEIIECTBA SKBHUBAJCHTA, MOJSIPHAS Macca SKBHBAJICHTOB.
3aKOH YKBUBAJICHTOB.

3aoanue npakmuueckoe

3aHI/H_HI/ITe KOHCTAHTY XUMUYICCKOT'O PaBHOBCCHU peaKHHﬁ:
FeZOg(K)+3C0(r)—>2F€(K)+3C02(r); Ng(r)+3H2(r)—>2NH3(r)_

Bonpocul k axzameny:

1.MerobI onpeiesIeHnst BOJIOPOTHOTO TTOKA3aTEeIIsl.

2.Bona B nmpupose, Pons BoAbI Mpy 3aTBOPEHUH THAPABIMYECKUX BSOHKYIIUX BEIECTB.
TpeGoBaHMsI K KAUECTBY BOJBI B CTPOUTEIIHCTBE.

3aoanue npakmuueckoe

Paccunraiite Maccy THIpPOKCHIAa HaTpus U Maccy BOJbI, HEOOXOIUMYIO st
npurorosieHust S00r 5% moromiero pacteopa.

Bonpocul k axzameny:

1.3akoH ABorasnpo, cieactue u3 3akoHa. [loctosiaHas ABoranpo. [ToHsTHE 0 MOISIpHOM
o0béMe.

2.0KuCIHATENBHBIC CBOWCTBA MIEPMAHTaHAaTa KU B Pa3IMYHBIX Cpe/iax.

3adanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa ruapokcuia Kauus.

Bonpocwt k oxzameny:

1.Bo3HUKHOBEHUE U pa3BUTHE NMPOOIEMbl CTPOSHHS aToma. SlaepHas MoJenb aTroma 1o 3.
Pezepdopay. CoctaB aTOMHBIX sifiep, MpoToHHO-HeWTpoHHas Teopus [.JI. Mrnarenko u E.H.
I'anona. M30Tomnsl.

2.IlpoTekTopHast 3amUTa METAIOB OT KOPPO3HH. OJeKTpo3amuTa. WHruOuTOpHI
KOpPpO3HH.

3aoanue npakmuueckoe

OU3NYECKUE U XUMUYECKHE CBOMCTBA BOJBL.



Bonpocwt k oxzameny:

1.CpoiicTBa KHUCJIOT, COJI€, OCHOBAaHMH C TOYKH 3PEHHUS DJICKTPOJIUTHUUECKOU
JUCCOLIMAIIUY.

2.Buibl OKHCTUTENbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTo1oM 31eKTpoHHOTro OanaHca

3aoanue npaxmuueckoe

Hanummure ypaBHEHUs peakiuii, ¢ MOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIICTYIOIINE
npespaiienns: Be—BeO—BeCl,—Be(OH),—K>BeO,—BeSO4

Bonpocul k oxzameny:
1. KopnyckysispHO-BOTHOBOM Jyaau3M 3J1€KTpOHOB. OCHOBHBIE IOJIOKEHUS KBAaHTOBOM
xumuM. KBaHTOBbIE UnCIIa, PHEPrETUUECKNUE YPOBHH, IOAYPOBHHU, aTOMHBIE OpOUTAJIH.
2. Tunsl ruaponusa cosiel. CreneHb U KOHCTaHTa THIPOJIN3A.
3aoanue npakmuueckoe
MetonoM 37eKTpOHHOro 6anaHca noadoepure Ko3(pPUIUEHTHI, YKaXKUTE OKUCIUTENb U

BOCCTAHOBUTCIIb B peaKuI/mx:
Zn + HNO3(ouy—Zn(NO3), + NO, + H,0;

Bonpocwt k oxzameny:

1.Koupurypanus 37JeKTpOHHBIX OpOUTaiell B MPOCTpaHCTBE: S-, P-, d-, u f — opOutanm.
EMKoCTh ypoBHe#i 1 mOmypoBHel. Pacpenenenue >IeKTPOHOB B aTOMe, MPUHIIUI HaHMEHbIITeH
sHepruu, npasuio B. M.KneukoBckoro. 3anmonmHeHue opOuTaneil 3MeKTpOHAMU B peallbHbIX
atomax, npuHimn [laynu, npasuio I'yana. CriocoObl H300pakeHs pacpeieIeHUs SJIeKTPOHOB:
1) merox Koccens; 2) osnextpoHHblE (GOpMYyNbl; 3) TpapuuecKue SIIEKTPOHHBIE CXEMBI.
XapaKkTepUCTUKA 3JIEMEHTOB UCXOMS U3 CTPOCHUS UX aTOMOB.

2.I'anpBaHOKOPPO3HUS, TPUUNHBI €€ BOSHUKHOBEHHSI.

3aoanue npakmuueckoe

Hanummre ypaBHeHus Auccoluaniy Ha WOHBL: a) HuTparta xenesa (1), 6) cynpdpuna
TUApOKcoOapusi, B) CEpHOM KUCIOTHI, T) TUIPOKCHIA Oapus, 1) TUAPOCUINKATA HATPHSL.

BOﬂpOCbl K 9K3AMEHRY.

1.ITonsTHe 00 37€KTpoiax M 3IMEKTPOJHBIX MoTeHiuanax. CTaHAapTHBIM BOAOPOAHBIH
ANEKTpoA. Psn  cTaHgapTHBIX — DJIEKTPOJHBIX  MOTEHIHMANIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DIIEMEHTHI.

2.Kurienne u 3amep3aHue pacTBOpoB. 3aKoHbI Payis. AHTH(DpH3HI

3adanue npakmuueckoe

OcHoOBHbBIE BUJIBI XUMUUYECKHX peakiuii. Peakiinu oOMeHa B pacTBOpax 3JE€KTPOJIUTOB Ha
npumepax peakiuii: Na,CO3+HCl—; Fe(OH)3+H,SO,—.

Bonpocwt k oxzameny:

1.Mertamipl ¥ HEMETAJJIBI, WX IMIOJOKEHHWE B Tepuoaudeckoit cucreme. OCHOBHBIC
CBOMCTBA JJIEMEHTOB — AaTOMHBIA paandyC, SHEPrus HOHU3ALMHU, CPOACTBO K DIIEKTPOHY H
ANEKTPOOTPUIATETBHOCT, BO3MOKHEIE CTENeHN OKHCJICHHS, OKHCIIUTEITLHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB. M3MeHEHHE CBOWCTB AJIEMEHTOB B MEPHOJIAX H
rpynnax. OOmieHay4HOe 3HauYeHHWE TMEePUOJUYECKOr0 3aKOHA M TEPUOJAUYECKON CHCTEMBI
J.M.Menpeneena.

2.XUMHS METAJUIOB MOATPYNIBI  XpOMa, WX COCOWHEHUs, HCIIONb30BaHUE B
CTPOUTEIBCTBE.



3aoanue npakmuueckoe

IIpyu kakol Temmeparype 3amep3aeT pactBop, cojaepxkamuii 1000r raunepuna
C3Hs(OH)3 u 2000r Bomb!.

Bonpocwt k oxzameny:

1. Tunsl XUMHUYECKON CBSI3U: KOBAJIEHTHAas, MOHHas1, MeTaindeckas. Pabotel Jlbtouca,
I'eittiiepa, JIonnona, [lonuHra u ap. B ydeHUH 0 XUMUYECKOH CBs3U. MIOHHAs CBA3b, €€ Ipupoaa,
MOHHbIE KpHucTauibl. Kpucramnmyeckue BemecTBa C HOHHOW PEIIETKOM, UX CBOMCTBA.

2.Xumuueckue cBoicTBa BoAbl. Ilporecchl ruapaTanuu U ruApoiu3a, UX 3HAUYEHUE B
TBEP/ACHUHU BSYKYIIUX BEILLIECTB.

3aoanue npakmuueckoe

Paccumraiite maccy cynbdara HaTpus, HeoOXoaumyto aisi mpurotosienus 300 v 0,1 H
pacTBopa.

Bonpocul k ax3ameny:

1.3amuTa METaUIoOB OT KOPPO3UHU. Pa3audHbIe BHJIbI IOKPHITHH.

2.0CHOBHbBIE CIIOCOOBI BBIPAKEHHUST KOHIICHTPAIIMH PACTBOPOB.

3aoanue npakmuueckoe

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

Bonpocwt k oxzameny:

1.Merox BaneHTHBIX CBsizeil. CrlocOOBI M300paKEHUS KOBAJIEHTHBIX CBS3€H, CBONCTBA
KOBAJICHTHBIX CBS3€M: JIJIMHA, DSHEPrus, HACBIIICHHOCTb, HaNpaBieHHOCTb. I[loHsATHE O
TUOpUIM3AIMU aTOMHBIX OpOWTalell. G U T — CBsI3U. Pa3HOBHIHOCTH KOBAJCHTHOW CBSI3U —
HETOJISIpHASL, IOJISIPHAs], IOHOPHO-aKIIENTOPHASI.

2.Menpb, cTpoeHHe aToMa, COSAMHEHHs] METU M UX CBOWCTBA, CIJIAaBBI HA OCHOBE MEIH.

3aoanue npakmuueckoe

CocraBbTe ypaBHEHHMS peEaklMi, C TMOMOUIbI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamieHus:  Al—Aly(SO4)3—Al(OH)3—AI(OH),ClI—>AICl;.  JInst  OKUCIOMTENBHO -
BOCCTAHOBUTEJIBHBIX YPaBHEHHUM COCTaBbTE OJIEKTPOHHBIM OajlaHCc, K peakiusM oOMeHa
COCTaBbTE MOHHBIE YPABHEHUS.

Bonpocwt k oxzameny:

1.MeTanmmdaeckas CBs3b, €€ 0COOCHHOCTH, XUMUUYECKHE CBOMCTBA METAILIIOB.

2.Komrnekcueie coennaenns. KoopaunanuonHas Teopus Bepaepa. MeTo bl OJTydeHUS.
BHyTpeHHSsT ¥ BHEIIHSS KOOpPJIWHAIIMOHHBIE cdepbl KoMmIuiekcoB. CTpyKTypa BHYTPEHHEH
KOOpAUHAIIMOHHON cepbl. LleHTpanpHBII aTOM - KOMIUIEKCOOOpa30BaTeNb, JIMTAHIbI,
KOOPJAMHALIMOHHOE YUCJIO0, 3apsii KOMIUIEKCHOTO MOHA. XUMHUYECKas CBSI3b B KOOPAUHAILIMOHHBIX
COCIMHEHUSX. THUIbI KOMIUIEKCHBIX COEIMHEHUH. 3Hauy€HUE KOMIUIEKCHBIX COEJUHEHUN B
XUMHUHU, OMOJIOTHH, CETTHCKOM XO035HUCTBE U TEXHUKE.

3aoanue npakmuueckoe

Kakas macca, kakoe KOJMYECTBa BEUIECTBA, KAKOE YMCIIO MOJIEKYI, KaKO€ KOJIMYECTBA
HKBUBAJIEHTOB COOTBETCTBYET 00BEMY Kuciopoaa 11,21 (1.y.).



Bonpocul k oxzameny:

1. KommniekcHsie coequnenus. Koopaunaunonnas reopust Bepuepa.

2.00paTUMOCTh XMMHMYECKHUX peakiuil. XUMHUYEeCKOe paBHOBECHE B TOMOTCHHBIX U
rereporeHHbpIX cucrteMax. CoCTOsHME JUHAMHUYECKOrO0 XMMHUYECKOIO PaBHOBECHUs, YCIOBUSA U
MPU3HAKU PABHOBECHOIO COCTOSIHUS. KOHCTaHTa XMMHUUYECKOTO PAaBHOBECHS, €€ POJIb B OLIEHKE
HaIIPaBJIECHHOCTH XUMHUYECKUX peakiuil. CMeleHne paBHOBECHS IIPY N3MEHEHUN KOHLIEHTpaluu
pearupyromux BellecTB, Temneparypbl W gasieHus. [lpunmun Jle - Illatense. Ponp
NPEACTABICHUI O XHWMHYECKOM pPAaBHOBECHM B IIOHUMAaHUM U OLIEHKE XHWMHYECKUX U
OHOJOTUYECKHUX ITPOIECCOB.

3aoanue npaxmuueckoe

HanwummTe ypaBHEHHS peaKIyid, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIICIYIOIINE
npespaierust: CuO—CuCl,—Cu(OH),;—Cu(HSO,),;—CuSO,.

Bonpocul k oxzameny:

1. Karanuzatopel. ['oMOreHHblii M reTeporeHHbI Katanus. BiusHue temmepaTypsl Ha
CKOPOCTb PEaKIIHUH.

2. Komnouaneie cuctemsbl. Koarymsanus, CHHEpE3HC, THUKCOTPOMUS. ODMYJbratopbl H
IIENTU3aTOPBI.

3aoanue npakmuueckoe

Xapaktepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)g]

Bonpocwt k oxzameny:

1.ITopTnanauemeHT, ero noiaydenue. IIponeccsl cXBaTbIBaHUS U TBEPAEHUS BSDKYILIUX
matepuaioB (Teopus baiikoBa). PaccmoTpeTs Ha mpuMepe TBEpASHHs THIICa.

2.KoBanenTtHast  cBsi3b. [ mOpmmm3amusi  aTOMHBIX — opoOwraneii.  Paccmorpure
rubpuan3zanuio B monekyne HyO.

3aoanue npakmuueckoe

Bo ckonbko pa3 yBeIMYUTCS CKOPOCTh pPeaKIMK MpH MOBBILIEHUH Temnepatypsl ¢ 20 °C
1o 100 °C, ecnu TemmnepatypHblit ko3 duiiueHT paseH 2?7

Bonpocul k oxzameny:

1.Bsoxymue BemiecTBa. Bo3nymiHble W rupaBiIndecKue BsDKYIIUE BEIIECTBA, UX BUJBI,
0COOEHHOCTH.

2.Psn cranapTHBRIX MOTeHIUANo0B. Bogopoaublii aiekTpo.

3adanue npakmuueckoe

Boruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcua Kaiablus (U3BECTKOBBIA PacTBOP),
CYMTasi AUCCOLMALINIO ITOJIHOM.

Bonpocwt k oxzameny:

1.beron. Bunbl koppo3un 6eToHa U METOABI 3aIUTHI OT HEE.
2.KonnuratuBHele CBOWCTBa pacTBOPOB. 1-blif 1 2-0i 3ak0oHBI Pays.
3aoanue npakmuueckoe

Hanwmure ypaBHEHHS peaKIlHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CJICTYIOIINE
npespamieHus: Zn—7ZnSOs—Zn(OH),—(ZnOH)3P04—Zn3(POy),.

Bonpocul k axzameny:



1.Ilepuoanueckuii 3akon [[.1.MenpeneeBa - OCHOBHOM 3aKOH XMMHHU, €r0 COBPEMEHHAs
dopmynupoBka. Ilepumoguueckas cucrema xumuueckux siaemeHToB JI.M.MengeneeBa kak
rpaduveckoe U300pakeHne MepruoJHUECKOro 3aKOHA, KaK KIIaCCU(PHUKAII aTOMOB T10 CTPOCHHUIO
UX JIEKTPOHHBIX 000J10ueK. ['pymbl, nepruoipl U ceMeicTsa s, p, d, f — 31memMeHToB.

2.Crioco0b!l mostydeHusl KOJUIOMJHBIX pacTBOpoB. CtpoeHue Mmunemn 3onel. [IpaBuiio
ITeckoBa-dasHca.

3aoanue npakmuueckoe

PaccuuTaiite mMaccy BoJbl, K KOTOPOH HE00X0AUMO pacTBOPUTH 310 T. STHICHTIHMKOISA

(M = 62 r/™Monb), AU TOJYyYECHHs] PACTBOpA, 3aMeEp3aloliero MpH TeMmIeparype -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocuwl k oxzameny:

1.0OcHoBHBIE  TepMomuHAMUYEeCKHEe  (QYHKIUH.  TepMOXUMHYECKHE  ypaBHEHWUS,
ocobeHHOocTh 3anucu.3akoH ['eccan cnenctBuss u3 Hero. OrnpeneraeHUe HaNpPaBIEHHOCTU
XHMHYECKOI0 Mmpoliecca.

2.I'abBaHWYECKHUE JIEMEHTBI. DJICKTPOIHBIC TOTSHIIUAIBI. BOIOPOIHBIN AIEKTPOI.
VYpaBuenue HepHcTta. P cranaapTHBIX 31eKTpoaHbIX noTeHuanoB.Pacuer 3/C.

3aoanue npakmuueckoe

CrpoeHue MUIEIUIBI 307151 KPEMHUEBOW KHUCIIOTHI B U30BITKE CHUIIMKATa HATPHS. Y CIOBHS
€ro KoaryJisiuH.

7.4 Meroauyeckue MaTepuUaJibl, ONpeaeJAINNe  MPOUEeAYPbI
OLCHUBAHUSA 3HAHMH, YMEHUH, HABBIKOB XAPAKTEPU3YKIUUX 3Talbl
¢hopmupoBaHusi KOMIETEHIIMA

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

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

OyeHka «OMAUYHO» — BbINOJHEHbl 6Ce MpeDOBaAHUs K HANUCAHUIO pedepama: 0O03HaAYeHa
npobnema u 060CHOBAHA €€ aKMYanbHOCMb, COeNAH AHAIU3 PA3TUYHBIX MOYEK 3PeHUsi Ha
paccmampusaemyro npooiemy u J102UUHO U3LONCEHA COOCMEEHHAs NO3UYUS, CHOPMYIUPOBAHb
8b1600bl, MeMd PACKPbIMA HOJIHOCMbIO, BblOePIHCAH 00béM, coOM00enbl mpebosanus K
BHeuHeMy 0hOPMAEHUIO.

Oyenka «xXopouwtoy — OCHOBHble mMpebo8anus K pegepamy BblNOIHEHbl, HO NpU IMOM
oonyujenvl He0ouémol. B uacmuocmu, umeromcs HemoOYyHOCMU 8 U3NONCEHUU MAamepuand,
omcymemeyem J02U4ecKds Nnocie008amenbHOCIb 6 CYHCOCHUAX, He BblOepHCaAH 00béM
pegepama; umeromces ynyweHus 8 oghopmieHuu.

Oyenka «y0061emeopumenbHoy — UMeMmcs CywecmeeHtbvle OMCmynieHus om mpedo8aHull K
pegepuposanuto. B uacmnocmu: mema oceewjeHa aub 4acmuyHo, 0onyujensl gakmuueckue
ouwuUOKU 8 coOepxcanuu pegpepama, omcymcmeyom 6bi800bi.

Oyenka «HeyooenIemeopumenvHo»y — mema pegepama He pAcKpvlmd, OOHAPYHCUBAETNCA
cyujecmeenHoe HenoHuUManue npodaemvl U pepepam He npeocmasiieH 808ce.

Keiic-3a0anun



Pe3ynomam evinonnenus xetic-3a0aHusi OYeHUu8aemcs ¢ y4emom ciedyroumux Kpumepues:
— noHoma npopabomKy CUmyayu;

— NOIHOMA 8bINOJIHEHUS 3A0AHUSL,

— HOBU3HA U HEOPOUHAPHOCMb NPEOCMABILeHHO20 MAMEPUANd U peuleHut,

— NepCneKmMusHOCMb U YHUBEPCAIbHOCIb PEeUleHU,

— YMeHue ap2yMeHmuposano 0O0CHO8aMb 8blOPAHHBIL 8APUAHM DEULeHUSL.

Ecnu pezynomam 6ulnonineHuss Kelic-3a0aHusi COOMEEmcmeyem o0003HAUEHHOMY KpUumepuro
cmyodenmy npuceausaemcs 00uH 6an (3a Kaxcowlil kpumepuii no 1 oanny).

Ouyenka «omauuno» — npu Habope 8 5 6a108.

Ouyenka «xopowo» — npu Habope 6 4 bana.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 basa.

Ouyenka «HeyooeiemeopumenbHo» — npu Habope 6 2 bauia.

Tecmoevie 3a0anun

Oyenka «OMAUYHO» BbICMABISACMCA NPU YCI08UU NPABUILHO20 OMEema CMyO0eHma He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

Oyenka «xopouwo» 8vlCmasiaemcs npu YCi08UU NPasUibHO20 OMeema Cmyoenma He MmeHee yem
Ha 70 % mecmoswvix 3a0arnuil.

Oyenka «y0061emeopumenbHo» 8blCMasiaemcs npu YCi08uu NpAasuUIbH020 omeema cmyoeHma
He menee ywem Ha 51 %.

Oyenka «HEYO061eMBOPUMETIbHO» BbICINABIACNCSL NPU YCI08UU NPABUTLHO20 OMEemd
cmyoenma menee yem Ha 50 % mecmoguix 3a0anuil.

Kpumepuu oyenku na skzamene

Ouenka  «omauuno»  8vicmaegisiemcs  obOyyaowemycs,  Komopwvli  obnadaem
6CECMOPOHHUMU, CUCTNEMAMUZUPOBAHHIMU U  2IYOOKUMU 3HAHUSMU Mamepuana y4eoHou
npocpammvl, ymeem c60000HO BbINOJHAMb 3A0AHUSL, NPEOYCMOMPEHHbLE YUeOHOU NPOSPAMMOL,
YCBOUN OCHOBHYIO U O3HAKOMUJICA C OONOIHUMENbHOU TUMepamypol, peKOMeHO08AHHOU YYeOHOl
npoepammoil. Kax npasuno, oyenka «OMiuUdHO» GbLCMABIAEMCs 00YUAOWeMyCcsi YCEOUBULEMY
83AUMOCE53b  OCHOGHLIX  NOJIOJCEHUU U  NOHAMUU  OUCYUNAUHBL 6 UX 3HAYeHUu O
npuodopemaemoll CneyuanbHoOCmu, NPOABUSUIEMY MBOpYECKUe CNOCOOHOCMU 68 HNOHUMAHUL,
UBNLOJICEHUU U UCNONb308AHUU YHEOHO020 MAMepuaid, NPAsUIbHO 0OOCHOBLIBAIOWEM) NPUHAMbLE
pewienus, e1a0euemy pa3HOCMOPOHHUMU HABLIKAMU U NPUEMAMU B8bINOTHEHUS NPAKIMUYECKUX
pabom.

OueHnka «xXopouio» 6viCMAasInemcs 00yYauemMycs, OOHAPYI’CUBUIEMY NOTHOE 3HAHUE
mamepuana y4yeOHOU NPOSPAMMbL, YCHEUWHO BbINOJHAIOWEMY NpedyCMOmMpeHHble Y4eOHOU
NPOCPAMMOU  3A0aHUA, YCBOUBUIEMY MAMEPUAl OCHOBHOU JUMepamypbsl, PeKOMeHOOB8AHHOU
yuebnot npoepammou. Kax npasuno, oyemka «xopouioy evicmasisiemcs o00yuarouemycs,
NOKA3a8UeMy CUCMEMAMUUPOBAHHbINL XAPAKMep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOJIHEHUI0 3HAHUL 8 X00e OdlbHeluel Y4eOHOU U NpogheccuoHarbHOU
0esAmenIbHOCIY, NPABUILHO NPUMEHAIOWeMY MmeopemudecKue NOJNONCeHUs Npu  peueHuu
APAKMUYecKux 6ONpoOco8 U 3adau, eiaderuemy HeoOXOOUMbIMU HABBIKAMU U HpUeMamu
8bINOTHEHUS NPAKMUYECKUX PabOm.

Ouenka «y0061emeopumenbHo» 6biCIMAGIACHC 00YYaAWemMycs, KOmMopblil NOKA3al
3HAHUE OCHOBHO20 MAMePUand yY4eOHol npocpamMmyvl 8 oOveme, 00CMAMOYHOM U He0OX00UMbIM
0nsl  OanvHetiwied yuebvl u npeocmosueri padbomsl NO CHEYUATbHOCMU, CHPABUICA C
8bINOIHEHUEM 30A0aHUll, NPEeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOLU
aumepamypou,  peKkoOMeHOO08aHHOU  yueOHOU  npoepammotn. Kax  npasuno,  oyenka
«VO0BIIEMBOPUMENLHOY  B8bICIABIACMC  00yYaoueMycs, OONYCmMusuieMy HnoZPeuHoOCmy 8
omeemax Ha IK3AMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHBIX 3A0aHull, HO obradarouemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM npenooasamens OJis YCMPAHEHUs IMUx



noepeuwtHocmeti, Hapywawuemy nocied08ameibHOCMb 8 U3N0NCEHUU YYeOH020 Mamepuana u
ucnsimulealouemy 3ampyoHeHus NP 6bINOJIHEHUU NPAKMUYECKUX pabom.

Ouenka «Hey006/1eMEOPUMENIbHO) BbICMABIAEMC 00yUalowWemMycs, He 3Halwemy
OCHOBHOU 4acmu Mamepuaia y4eOHol npocpammol, OONYCKArOWeMy NPUHYUNUATbHbIE OWUUOKU 8
BLINOJIHEHUU NPEOYCMOMPEHHLIX VUeOHOU NpOcpaMMOU 3A0aHUll, HEYBEPEeHHO ¢ OONbUUMU
3ampyoHeHUusMU  BbLINOJHAOWEMY  npakmuieckue  pabomvl. Kax  mpasuno,  oyemnka
«HEYO0BIIEMBOPUMETLHOY BLICMABIACMCSL 00VHAIOWeMYCsl, KOMOPbLUL He MOJICEm NPOOOINCUNb
oOyuenue Ui NPUCMynums K 0esimelbHOCmU No CReyuUaibHOCMUY N0 OKOHYAHUU YHUBEPCUMemd
0e3 OONOTHUMENLHBIX 3AHAMUL RO COOMBENMCMEYIouell OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOM ¥ JIOMOJHUTEIbLHON YU4eOHOI JIuTEepaTyphl

OcHoBHasi yueOHasl JUTEpaTypa
Hanuuue 6 bubnuomexe Kyol'AY
1. O6mas xumus : yue6. mocooue / H. JI. I'munka. - U3g. crep. - M. :
Kuopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mas xumus : yueOnuk / H. B. KopoBun. - 1U3zn. 9-e, mepepad. - M. :
Breicmi. mik., 2007. - 557 c.: nn. - ISBN 978-5-06-004403-4
3. O6mast xumus : yue6.mocobue / A. B. CyBopos, A. b. Hukonsckuii. - 2-
e u3x., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. Anekcanaposa OD. A. AHaIUTUYECKas XUMUA : y4eO. U MPAKTUKYM JJIst

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a

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

JonojHuTtenbHasi yueOHas uTepaTrypa

1. O6mas xumus : yueObnuk / T. U. JPOBAIIEBA. - PoctoB H/]l :
®enuke, 2004. - 446 c. - (Bwicm. obOpazomanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2.111aGanoBa U. B. JTaGopatopHblii MPAKTUKYM «XUMHS B CTPOUTEIHCTBE:
yue0. mocooue / W. B. [llabanoBa, H. I'. I'alimykoBa. — Kpacnonmap : Ky6l'AY,
2014. - 257 c.

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

3. I'puropeeBa JI.C. Xumusi B CTpPOUTENBCTBE [DJIEKTPOHHBIN pecypce] :
kypc nekiuit / JI.C. I'puroppeBa. — DJEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 ¢. — 2227-8397. — Pexum moctyna: hitp://www.iprbookshop.ru/16316.html

4. IlecrynoBa C. A. PacTBOpel M Jpyrue AUCHEPCHBIE CUCTEMBI: Y4eO.

nocodbue / C. A. Ilecrynosa, E. C. Kocrenko, E. A. Kaiiroponosa. — Kpacuogap :
2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i _drugie dispersnye_sistemy Pestu
nova_ Kostenko Kaigorodova.pdf



https://edu.kubsau.ru/course/view.php?id=105
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

5. IlectynoBa C. A. Kommnekcubie coeannenus. KommiekcoobpasoBanue
B BOJHBIX pacTBopax: yueb. mocobue / C. A. Ilectynona, E. C. Kocrenko, E. A.
KaiiroponoBa. @ —  KpacHogap . KyorAy, 2013. - 161 c.
http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. KaitropogoBa E.A. Heopranunueckass u ananmutuyeckas xumus/ E.A.
Kaiiropomonra, .. Cunoposa. — Kpacaogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. TlectynoBa C. A.XuMHS BOJbI: TECOPETUUECKUE U TIPUKIIAIHBIE ACTIEKThI
: yue0.mmocobue / C. A. IlectynoBa, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_|_PRIKL
AD_ASPEKTY 438612 vl .PDF

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-

Hoil ceTu «AHTEpHET»
JIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEeMbI OM0JINOTEKH, Hcnoab3yemble B Kybanckom I'AY

Ne HaumenoBaHmue TemaTuka CcbLika
1. | Znanium.com YHuBepcanpHas
2. | IPRbook YHuBepcainpHas
3. | UsmatenscTBO «Jlanby» YHuBepcanpHas
4. | ObpasoBarenbHbIN TOpTaT | YHUBEpCAIbHAS
Ky6l'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH «UHTepHeT»
http://cyberleninka.ru Hayunas snextponHas 6ubnmnoreka «KubdepaeHuHKa»
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickast rocygapcTBeHHasi OuOIroTeKa
http://elibrary.ru Hayunas snextponnast ubiamorexa
http://wikipedia.org/wiki - Bukunenus — mouckoBasi CuCTeMa.
http://www.iglib.ru — snexTpoHHO-OMOIMOTEUHAS CHCTEMA.
http://studentam.net — snexTpoHHas OnOIMOTEKA YICOHUKOB.
www.dissertac.ru — snekTpoHHasi OMOJIMOTEKA TUCCEPTAUOHHBIX PAbOT

9. OnekrponHas oudauorexka PODU (e-library).

10. O6pazoBatenpHbiid optan KyoI'AY [DnexktponHsiii pecypc]: Pexxum mocrtyma:
http://edu.kubsau.local

ONoGaRwWdE

10 MeToanueckue YKazaHuda AJI oﬁyqamumxca 0o OCBOCHHIO

AUCHHUITJINHBI

MeToanueckue yKazaHusi H peKOMeHIAIHM 110 MOAT0TOBKE K IK3aMeHYy
Jlis monmydeHus JOMycKa K JK3aMEHy M0 TUCIUIUIMHE CTYACHT O0s3aH
BBITIOJIHUTH BCE JlabOpaTOpHbIE paboThl, O(QOPMUTH PE3yNbTaThl B BHIE
oTyeTa.3allMTa OTYETa MO Ja0OpaTOpHONM paboTe MpeanonaraeT oOCYKICHHE


http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

NOJIYYEHHBIX CTYJAEHTOM pE€3yJbTaTOB M OTBETHl HAa BONPOCHI IO TEME.
BoInoHUTS MHIUBUAYATbHBIEC IOMAITHUE 3aJaHUsl U KOHTPOJIbHBIE PAOOTHI.

[ToaroToBka K 5K3aMeHy TpeOyeT OIpEAEeICHHOIO aJropuTMa JICHCTBUM.
[Ipexne Bcero, HEOOXOUMO O3HAKOMHUTHCSI C BOMPOCAMU, KOTOPBIE BHIHOCSTCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IJIaH MOBTOPEHUS U CHCTEMAaTU3AIlUU
y4eOHOro MaTepuayia Ha KaKIbli JIeHb, YTOOBl OCTaBUTh JACHb WJIM €r0 YacTh IS
MOBTOPHOTO 000011IeHKHE MPOTPAMMHOI'0 MaTepuaa.

Henp3st orpaHuumMBaThCA  TOJIBKO  KOHCIIEKTAMHU  JIEKLIHMHA,  CIIEIYyeT
popadoTaTh HyXKHbIE y4€OHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh PabOTHI B MOATOTOBKE K 3K3aMEHY JOJKHA OBITh
Takas: BHHMATEIbHO TMPOYUTATh M YSACHUTH CYTh TpPeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTrpaMMbl; O3HAKOMUTHCS C KOHCIIEKTOM; BHHMATEJIbHO IpPOpadoTaTh
HEOOXOIMMBIA Y4eOHBI MaTepuan Mo y4eOHbIM MOCOOHAM M PEKOMEHIYEMOM
JUTEPATYPBI.

Ecmu 10 oThaenpHOM TEMBI MpENnofaBaTelb IPEUIOKUIT CIIEHHAIBHYIO
HAY4YHYIO JINTEpaTypy, KOTOPYIO CTYJAEHT pa3palaThiBall B MEPUOJ MOATOTOBKH K
3aHATUSAM, HEOOXOUMO BEPHYTHCS K 3alMCSIM 3TUX MaTepuasoB (2 B OTAEIbHBIX
cllydasix K OpUTMHAJIaM).

B oTnenbHON TeTpaau Ha KaXAblid BOIIPOC CIEAYET COCTAaBUTh KPATKUH TUIAH
OTBETa B JIOTMYECKOW IMOCJIEOBATENBHOCTY U ¢ (uKcauued HeoOX0IUMOro
WUIIOCTPATUBHOTO  Marepuana (IpUMeEpbl, PHUCYHKH, CXEMbl, ypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIMKCATh
Ha MOJISIX KOHCMIEKTa, YTOObl BBISICHUTH Ha KOHCYJIbTAalMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAaHUE UX CYTH CIEAYeT 3ayYuThb, IOBTOPSS HECKOJBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro nHpopMalmio cieayer o003HavaTh
JPYTUM LBETOM, 3TO IIOMOTAET JIYYIlIEe UX 3aAIIOMHUTB.

Crnenyer MocTeneHHo NepPEeXouTh OT MOBTOPEHUS MaTeprala OJHOM TEMBI K
npyroii. Korzma moBTOpeH W CHCTEMaTHU3UPOBAaH BeCh YYE€OHBI Marepuad,
HEOOXO0MMO MEPECMOTPETD €r0 €IIe pa3 y’KEe CO CBOMMHU 3aUCIMH.

Yao06Hee TOTOBUTHCS K IK3aMEHY B UYHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEeIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTOoKk HEOO0X0auMO
paboratb 5-6 yacoB, nenas yepes kaxapie 1,5 yaca nepepsiBa Ha 15 MuH.

OOyuaromuMcs Hy’)KHO 3HaTh 0011Ke TpeOoBaHus K oLeHKe 3HaHuil. HyxHO
BBISIBUTD:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOIHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUHN 00 00BEKTE, KOTOPBIN N3YyHaloT;

2) 1iyOWHY, KOTOpas XapakTepu3yeT COBOKYMHOCTb CBSI3€H MEXIY
3HAHUSIMU, KOTOPBIE OCO3HAIOT 00yYaroluecs;

3) MeTo10I0THYeCcKOe 0OOCHOBAHKE 3HAHMIA;

4) O3HaKOMJIEHHE C OCHOBHOM JIMTEPATYpPOW IO MNPEAMETY, a TaKKE C
COBPEMEHHOU NMEPUOAUYECKOUN JIUTEPATYPOU IO IPEAMETY;

5) NOruKy, CTPyKTypy, CTWJIb OTBETa M YMEHHUE CTYyJEHTa 3alllHIIATh
HAayYHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOPbIE BBIABUIAKOT, OCO3HAHHOCTD,
0000IIEHHOCTh, KOHKPETHOCTD;



8) MPOYHOCTh 3HAHUIA.
MeToanyecKkue peKOMEHJAUM 110 BHINIOJTHCHUIO KelC-3aJaHui
Lens MeETOoJ1a KEHCOB - HAYYUTh 00yJarOIIMXCs aHAJIN3UPOBAThH

IpOOJIEMHYIO CUTYallUI0 — KEHC, U BbIpadOTaTh pEIICHHE; HAYYUTh padoTaTh C
MH(POPMALIMOHHBIMU UCTOYHUKAMM.

Meron KEMCOB CHOCOOCTBYET  pPa3BUTHIO y oOy4aromuxcs
CaMOCTOATEJbHOTO  MBIIUICHHS, YMEHHsS  BBICIYLIMBAaTb W YYUTHIBATh
AIbTEPHATUBHYIO TOUKY 3PEHUS], apTYMEHTUPOBAHO BBICKa3aTh CBOO. C MOMONIBIO
3TOr0 METOJIa CTYACHTHl MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
AaHAJINTUYECKHUE U OLICHOYHbIE HABBIKH, HAYYUThCS pabOTaTh B KOMaH/€, HAaXOIUTh
HauboJee paloHaIbHOE PELICHUE TOCTABIEHHOM MPOOIEMBI.

TexHomorvsT METOJAa 3aKJIIOYAeTCd B CIEAYIOIIEM: 10 OIpPEIeICHHBIM
mpaBWJiaM pa3padaThIBaeTCs MOJCIHh KOHKPETHOM IPOOJIEMHOM CHUTyalluu,
MIPOM3OIICAIICH B MIPEAMETHON 00JIaCTH, U OTpa)kaeTcsi TOT KOMIUICKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIMMCS HYKHO TOJYYUTb.

Meton MpEICTaBISIECT coooi crieu@UIECKYo Pa3HOBHUIHOCTD
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIOUAET B ce0sl onepanuu
MCCIIEI0OBATENLCKOTO MPOIIEcCa, aHATUTUUYECKUE TTPOLIEAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKH:

1. Kaiiroponosa E. A. Heopranndeckas u aHaqTuTH4YeCKasi XUMus : yueo.-
Meton. mocodue / E. A. Kaliropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I'.M. TexHuka BeneHUS XHUMHUYECKOTO OKCIIEPHUMEHTa B
naboparopun xumuu / I'"M. HaymoBa, E.K. S06nonckas, E.A Kaiiropomosa. —
Kpacunonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3.IlecrynoBa C.A.PaGouas TeTpaap k 1a00paTOpHBIM paboTam Mo

mucrutoinHe «Xumus» / C.A. Tlectynona, E. K. f6monckas.— Kpacunonap :

Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumusl. MeTOI[I/I‘—IeCKI/Ie YKa3aHW 110 U3YUYCHHUIO JUCIIMITJIIMHBI 1 3a1aHUA

JUIs KOHTpOsIbHOM padoTel / E. A. Kaliroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. S6monckas.— Kpacaogap: KyoI'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToauveckue peKOMEHIALMH 10 MOJAT0TOBKE K KOHTPOJIbHOM padoTte
[ToaroToBKa K KOHTPOJIBHOW paboTe TpeOyeT OMpeaesIeHHOTO alropuTMa
nevictuid. [Ipexne Bcero, HEOOXOAUMO O3HAKOMHUTHCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

Henp3ss  orpaHnumBareCs  TOJBKO  KOHCHEKTAMHU  JIEKUMH, CIIEAyeT
npopadoTaTh HyKHbIE yueOHbIE TOCOOUS, PEKOMEHI0BAHHYIO JIUTEPATYPY.

[locnenoBarenpHOCTh  pabOTBI B NOATOTOBKE K  KOHTPOJIBHBIM
MEPONPUITUAM JOKHA OBbITh Takasi: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO MpOpaboTaTh HEOOXOAUMBIH  yuyeOHBIH MaTepuana Mo ydyeOHBIM
OCOOMSIM M PEKOMEHIyEMOM JIUTEpaType.

Ecnm nnst oTnenbHONM TeMBI NPENOJABATENb MPEMIOKUIT MEPBOMCTOYHUK,
CIELUAIbHYI0 HAY4YHYIO JIUTEpaTypy, KOTOPYIO CTYACHT pa3pabaTbiBal B IEPUOJ
MOJITOTOBKA K CEMHUHAPCKUM WM WHBIM 3aHATHSM, HEOOXOIAMMO BEpPHYTHCA K
3aMCSIM  3THX MaTepHalioB (a B OTHENIBHBIX CIydasX W JI0O OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAYYHBIE MTOJIOKECHUS.

B otnenpHOM TeTpaay Ha KaXIbli BOIIPOC CIETYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENLHOCTY U ¢ (UKcanued HeoOX0IUMOTOo
WUTIOCTPaTUBHOIO MaTepuaia (IpUMepbl, PUCYHKH, CXEMBbI, LU(PBI).

MeToanuyecKue peKOMEeHIaluM 10 MOAT0TOBKe K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOro MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHCTEMATHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MaTrepualia, HO U B
Pa3BUTHU yMEHUS CTYJCHTOB BBIICIATH, aHAIM3UPOBATh M 0000maTh Haunbosee
CYILIECTBEHHBIE ATaIlbl TEXHOJIOTHYECKHUX MTPOIIECCOB.

Kak wu mobas gpyras ¢dopma TMOATOTOBKM K KOHTPOJIIO 3HAHUU,

TECTUPOBAHUE HMMEET PsAJ OCOOEHHOCTEW, 3HAHHE KOTOPBIX MOMOTAET YCHEIIHO
BBITIOJTHUTB T€CT. MOXKHO JaTh CIEAYIOIMNE METOANYECKUE PEKOMEH AN

1. Ilpexne Bcero, ciueayeT BHHUMATEIBHO M3YYHTh CTPYKTYpy TeECTa,
OLIEHUTh 00bEM BPEMEHH, BBIIEISIEMOr0 Ha JAHHBIM TEeCT, YBUIECTb, KAKOTO TUIIA
3aJJaHus B HEM COZiepKaTcs. DTO MOMOKET HACTPOUTHCS Ha paldoTy.

2. OdeHb BaXXHO BCErga BHUMATEIBHO 4YUTaTh 3aJaHMsl J0 KOHIA, HE
NBITAsICh TMOHATH YCIIOBUS «IIO TEPBBIM CJIOBaM» WM BBINOJIHUB MOJ0OHbBIE
3aaHUsl B TNPEIBIAYIINX TECTHUPOBAHMAX. Takas cHemka HEpeIKo NPUBOAMUT K
JIOCAIHBIM OIIMOKAaM B CaMbIX JIETKMX BOIIPOCAX.

3. Eciiz Bbl He 3HaeTe OTBETA Ha BOIPOC WJIM HE YBEPEHBI B IPABUIILHOCTH,
ClIeIyeT IPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCSI.

4. TIcuxo0JIOTH TaK)Xe COBETYIOT JyMaTh TOJBKO O TeKylleM 3agaHuu. Kak
IIPAaBWJIO, 3aJaHus B TECTaX HE CBA3aHbl NPyl C JPYrOM HENOCPEACTBEHHO,
MO3TOMY HEO0OXOAMMO KOHUEHTPUPOBATHCA HA JAHHOM BOIIPOCE M HAXOJUTh
pelIeHUs], MNOAXOASIIME HWMEHHO K HeMy. KpoMe Toro, BBINOJHEHHE 3TOU
pPEeKOMEHJAIMU AacT elle OJIMH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
HEyZade B OTBETE HA MPEAbIAYIINNA BOIIPOC, ECIIN TAKOBAsk UMEJIa MECTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE peIINTb, €CIU HE HCKaTh cpasy
IIPAaBWJIBHBIA BApUAHT OTBETA, & MOCJIEIOBATENBHO UCKIIOYATh T€, KOTOPHIE SIBHO



HE NOAXOAAT. METoJ HWCKIIOYEHHsS MO3BOJIIET B HTOr€ CKOHIIEHTPHUPOBATH
BHUMAaHUE Ha OJJHOM-/IBYX BEPOSITHBIX BapUaHTaXx.

6. Ilponecc yranpiBaHUS TPaBUIBHBIX OTBETOB JKEJATEIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpEBATO TEM, YTO CTYAEHT 3a0yleT O IJIaBHOM: YMEHUU
UCIOJIb30BAaTh UMEIOIINECS HAKOIUIEHHbIE B yUeOHOM IIpoliecce 3HaHus, U Oyaer
HaJesATbCAd Ha ynady. Ecim yBepeHHOCTH B MPAaBWIBHOCTH OTBETa HET, HO
UHTYUTUBHO MOSABIISIETCS NPEINOYTEHHE, TO NCUXOJOTH PEKOMEHAYIOT JIOBEPSATH
VUHTYUIIMH, KOTOpash CYUTAETCS NPOSBICHUEM TJIyOMHHBIX 3HAHUW W OIbITA,
HaXOJSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeTtoanyeckue yKa3zaHus 10 HANMUCAHUIO pedpepara
Broimonnenne — pedepara  sBisercs  OAHOM U3 (OpM  KOHTPOJIS

CaMOCTOATENLHON pabOThl CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMHU )
WMCTOYHUKAMU B BBICIIIEM Y4eOHOM 3aBEIICHUH.

B Hauane cemecTpa mpemnojaBatellb BBAACT OTACIBHBIM CTYJICHTAM TEMBI
pedeparoB. Pedepar B menom wiM mo pasaenaM pazpabdaTbiBaeTcsl OTICIbHBIM
CTYJIEHTOM U 0(pOpMIISIETCS] B YCTAHOBJIEHHOM TIOPSIJIKE.

Texuuueckoe opopmienue pedepara
Crtpyktypa pedepara:

TUTYIBHBIN JTUCT
TuTynpHbIN TUCT 0GOPMIIIETCS CIEAYIOMNUM 00pa3oM: CM. TUIIOBO MpUMep.

Coneprxanue pedepara

l. BBenenue

II.  OcHoBHas yacTh (JIUTEpATypHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)

IV. Coucok nurepaTypsl

1. [Tocne TUTYIBHOrO JHUCTa HA OTIEIBHONW CTpaHUIE ClEayeT
orjaBjieHHe (IUIaH, COJepKaHuE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3feiioB
(myHKTOB TUTaHa) pedepara U HOMEpa CTPaAHUIl, YKa3bIBAIOIIUE HAYaO ATUX
pasnenoB B TeKcTe pedepara.

2.ITocne ornamieHus: cieAyeT BBEJACHHE C yKa3aHHWEM Ha3BaHMUU pas/elioB.
OO0BeM BBeZIcHUS cOCTaBISIET 1,5-2 CTpaHUITHI.

Bo BBenmenun kpaTko 00OCHOBBIBAETCS aKTyaJIbHOCTh M I1€J€CO00Pa3HOCTh
BBIOpPAHHOW TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOKET UMETh OJJHY WJIM HECKOJIBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3[eioB) W TMpEaroiaract
OCMBICIICHHO€ W JIOTUYHOE W3JIOKEHHE TJIaBHBIX TIOJOKEHUH U  UJEH,
coJlep KallluXcs B M3YYEHHOH nuTeparype. B TekcTe 00s13aTeinbHbl CCBUIKM Ha
NEePBOUCTOYHUKHU. B TOM cilydae, €Ciiy UUTUPYETCS WM UCIOJIb3YETCs Ubs-TU00



HEOpJIMHAPHAS MBIC/b, WJAES, BBIBOJ, NPHUBOJUTCA KaKOW-TMOO mH(PPOBOH
MaTtepua, Tabauibl — 00s3aTeNBHO CIEIYeT CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O BbI B3SUIM JIaHHBIN MaTepHall.

Lenps muTeparypHOro 00630pa: OCMBICIHUTH, U 0000IIUTh YyUeOHBIN U HayYHBIN
MaTepuans IO COBPEMEHHOMY COCTOSHHIO JaHHOTO BOINpOca U MPEIJIOKUTH
NEPCIEKTUBHBIC TyTH PEIICHUS MPOoOIIeM.

4, 3aKII0YEHUE COJIEP)KUT TJIaBHbIE BBIBOJBI, M MTOTM U3 TEKCTa
OCHOBHOM 4YacCTH, B HEM OTMEYAeTCs, KaK BBITIOJHEHBI 3a/1a4, U JOCTUTHYTHI JIU
e, CPopMyIMPOBAHHBIC BO BBEICHUH.

5. [TpunokeHrne MOKET BKIIOYATh IpaQuKu, TAOIHIIbI, PACUETHI.

6. bubmuorpadus (CriMcok IUTEpaTypHl).

3/meck yKas3bIBaeTCsl pealibHO HMCIOJB30BaHHAs [JIsl HamucaHus pedepara
auTepatypa, o(opMiieHHas 1O TmpaBwiaM OHOIUOrpadUyYECcKOro OMUCAHUS B
COOTBETCTBHUHM ¢ TpeOoBaHUsIMU ['occTangapra.

Jranbl padoTel HaX pedepaTom

Paboty Han pedepaToM MOKHO YCIOBHO HOJPA3ACIUTh HA TPH dTana:
1.IToAroTOBUTENBbHBIN ATaM, BKIIOYAIOIIUN U3yYeHUE MPeIMETa UCCIICI0BAHNUS;
2.M3noxxeHune pe3yinbTaToB U3YUYCHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOE coobiieHue no teme pedepara.

Paborta Haj BeIMoOIHEHHEM pedepaTHBHOTO 33JaHUS MOXET IMPOBOAUTHCS B
yuTanbHbIX 3anaxOubnuorekn KyOI'AY, B noMamHuX yCIOBHSIX B 4Yachl,
OTBEJICHHBIC IS CAMOCTOSTEIPHON pa0OThI, a TakXKe B MEPUOJ WHAMBUIYAIbHOMN
paboThl CTYIEHTOB TOJ KOHTpPOJIEM TMpemnojaBatenss Ha kadeape xumun. [lo
OKOHYAHUM WHIUBUIYAIBHOW MPOPAOOTKH BCETO 3aJaHUsl CTYICHTHI TPYIIIbI
oGopMIISIIOT U carT odOopMIIEHHBIN pedepat s MpoBEPKU MPETogaBaTeIo He
NO3KE, YEM 3a JIBE€ HEEIH /10 €r0 3aIUThI.

CryneHTy peKOMEHAYyeTCsi BOCHOJb30BaThCS  MaTepuasamu  (QoHIa
oubnuotexku KyO6I'AY cornacHo HIXKe MPUBEICHHOMY TLIaHY.

PexoMeHayemMblil IVIAH JIMTEPATYPHOI'O0 MOUCKA
— obmas uHpoOpMalus O MNpobjeMe C MOMOIIbI YUYEOHUKOB, DHITUKIIONEIUN,
CIIPAaBOYHHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JIUTEPATYphl), HAYUHBIX
KYpHaJIOB (IPUBOJATCS B CIUCKE UICTOYHUKOB);
— WCIOJh30BaHNE HAWJCHHBIX CCBHIJIOK B PEKOMEHIIOBAHHOM CITMCKE JIUTEPATypPhl
JUTSL TATBHEUIIETO O3HAKOMIICHUS C MPOOIEMOH;
— 03HAKOMJICHHE C OPUTHHAIBHBIMU pabOTaMHu.

B mpomecce momcka KHUT, CTaTeil  HEOOXOAMMO  TOJIH30BATHCS
OMOIMOTEYHBIMU KaTaJIOTaMHU, PACIOJIOKEHHBIMH B KOPITYCE€ 300JIOTUYECKOTO
dakynapTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEW CETH
Internet, mpoiias peructpaluio, ¥ OJyYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTH OT cTeneHu npopaboTKU TeMbI U odopmiteHus pedepara
CTYACHTY TMPEAOCTaBISIETCS MPABO BBICTYIIUTh C COOOIIEHHEM 10 TeMe
pedepatana 3acemannn kpyxkka CHO xadenpst xumun B ¢dopmare €XKeroaHO
npoBOAUMBIX KOH(DepeHnuit  (pakynbTeTckol wiam MexdakyiapTeTckoit). Ha
coo0IIeHre MO TeMme pedepara ¢ HCHOJb30BaHHUEM MYJIbTHUMEAUNHBIX CPEICTB
0TOOpakeHUs UHPOPMALIUK OTBOJUTCS 5-6 MUHYT.
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Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPE/ICTABIICHBI U YYaCTHUSI B YHUBEPCUTETCKOM CMOTpPE CTYACHUYECKUX paloT.

VYuuthiBas coliepKaTelbHbIN XapakTep pedepaTuBHON pabOThl U KA4€CTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTH MaTepuaia, BBIHOCUMOTO Ha 3a4eT.

MeToanyecKue YKa3aHus 10 HANMCAHUIO JOKJIA/1a

B Xozme moAroToBKM JOKJIana y CTYAEHTa BbIpaOAThIBAIOTCA HAaBBIKU
CaMOCTOSITEJIBHOIO ~ TBOPYECKOTO  MBILNUICHUs, YMEHHE aHAIU3UPOBAaTh U
CHUCTEMAaTHU3UPOBaTh MHOTOYMCICHHYIO MH()OPMAINIO, TOCTABISEMYIO YICOHBIMU
U HAyYHBIMM H3IAHUSIMH, TMEPUOJUKOM, CpPEICTBAMH MAacCOBOM HWH(pOpMAIUK.
Kpome Toro, onbIT myOJUYHBIX BHICTYIUIEHHI O3BOJISIET CTYJEHTY C(POPMHUPOBATH
PSAI KOMMYHUKATHUBHBIX Ka4€CTB, TAKMX KaK YMEHHE YETKO M JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIeJaTh BBIBOJIbI, HAJIUYUE SIPKOM M 0Opa3HOM peuu u Jpyrux, 0e3
KOTOPBIX HEBO3MOXKHO AKTUBHOE M YCIICIIHOE IPOABWKEHHUE II0 KapbepHOU
JIECTHHULIE MOJIOAOTO CIELUAIIACTA.

[ToaroroBka nokiana TpedyeT yriyOJI€eHHOTO N3YYEeHHsI COOOIaeMOM TEMBI,

oOpaleHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0OM MPEANO0JIaraeT NPOX0KAECHUE CIEYIONUIUX 3TAIlOB:

1. Bwibop memwvl Ooknada. B Xone NpakTUUECKUX 3aHSITHH BBIOOD
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCSA B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyeau Ookiaoa. DOpMynHpOBaHHWE TIEIH  PabOTHI

HEO0OXOMMO JIJIs OTIPEJICIICHHS HAaIIPaBJICHHS TTOUCKA HEOOXOAUMON TUTEPATYPHI U
pa3paboTKu CTPYKTYphl jgokiana. CTporo ToBOps, I€Jdb — 3TO MBICICHHOE
MPEABOCXUIIECHUE JKEIAeMOro pe3ysbTaTa JeATeNbHOCTH. [lo3TOMy mocTaHoBKa
eI JOJDKHA MaKCUMajbHO COBIAJIaTh C HAa3BAaHUEM TeMbI JoKjiIada. B ycTHOM
BBICTYIUIEHUU COOOILEHUE LIeNM 00s3aTeIbHO JOKHO HAaYMHATBCA CO cioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti numepamyper no meme. Pabora ¢ nurepaTypoi
COCTOMT W3 CHUCTEMHOTO TMOA00pa KHUT H TOCJIEIYIONIEro HW3Y4YCHHUS,
COJIEpIKaIlMXCA B HUX MAaT€pUAIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCS] HA3BaHUE
TeMbl W (GOopMyIHpOBKa TIieneil paboTel. JKemarenbHO WCMONB30BATH IS
MOATOTOBKHU JIOKJIaJla HE MEHEee TpeX HAMMEHOBAHWM HWCTOYHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBATH yYMEHHUE CTYJICHTa COINOCTAaBIATh M AHAJIW3UPOBATH
auTepatypy. Jokiam BBITOJHSETCS TOJBKO IO HAayyHbIM (HE 1O ydeOHuKam!)
UCCIIEIOBAHUSIM, MOHOTpa(UsIM U HAYYHBIM CTaThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy IJIsi HAMMCAHUS TEKCTa JOKJIA/a U JOIHKEH CONEepPkKaTh
BCE, UTO MOXKHO TIpenBuaeTh. CTPYKTypa MpeacTaBiseT cOO0M KPaTKUd TE3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBIISIIOTCS COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooknaoda. llpexnae Bcero, HEOOX0AMMO TTOMHUT,
4TO BpeMs JOKiaga orpaHudeHo. Iloatomy cienyer orOuparh TOJIbKO Haubosiee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO wWin npumepbl. [Ipm 3ToM HE0OX0auMo
n30eXaTh «Pa30pBaHHOCTU» TEKCTa, OJHO JOJKHO TUIABHO BBITEKATh U3 JIPYTOrO,
COOTBETCTBOBATH JIOTUYECKON JTMHHUU JOKJIAaa. ITO OCOOCHHO Ba)KHO MPH padboTe C
HECKOJIbKMMH UCTOYHUKAMH.

Jlokiiag HE JOKEH OBITh IeperpykeH TOuHbIMH Idpamu. Cregyer
BBUSICHUTH 3HAYEHUE BCEX HOBBIX NOHATHH, BCTPEYANOUIMXCS B JOKIAAE, U YMETh
uX oOBACHUTH. B KOHIlE AOKIIana HEOOXOAUMO YETKO C(HOPMYIUPOBATH BHIBOJBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTepHall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb UHGPOPMANMUOHHBIX TEXHOJOTHIL,HCIOIb3YEMBIX
IPH OCYLIECTBJICHUU 00PA30BaTEIbLHOIO MPOLECCA MO AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U

HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHpopMallmOHHBIE  TEXHOJIOTMH, HCIOJb3yeMble IPH  OCYILECTBICHUU
oOpa3oBaTeNpHOrO  Mpolecca MO  JAUCHUIUIMHE  TO3BOJISIOT:00€CTIeYUTh
B3aMMOJICHCTBHE MEXIYy YYaCTHUKaMH 00pa30BaTENIbHOTO Mpoliecca, B TOM YHUCIIE
CUHXpPOHHO€ U (WIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"Unrepuer";bukcupoBath X0 00pa3oBaTEeNbHOTO IpoIlecca, Pe3yiabTaToOB
IIPOMEKYTOUYHOM aTTecTallMi 10 JWCUMIUIMHE W PE3yJbTaTOB OCBOCHUS
o0pa30oBaTeNbHON MPOrpaMMbl;0pPraHU30BaTh MpoLecc O00pa3oBaHUs IyTEM
BU3yallM3allMl  M3ydyaeMod  MH(OpManuu  TOCPEACTBOM  HMCIIOJIb30BaHUS
MPE3EHTAMOHHBIX TEXHOJOTUH;KOHTPOJIUPOBATh pe3yJbTaThl O00y4YeHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

[Iepeuenp nuuensnonHoro 10

Ne HaunmenoBaHue KpaTKOC OIIMCAaHUEC

1 Microsoft Windows OnepannoHHas cucrema

— Cucrema tectupoBanus MHITO

ABTOpPCKHE IPOrPAMMHBIE POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TOCYNAapCTBEHHON peructpanuu 0a3 maHHbIXx  No
2009620007 peructpauuun MynbTUMEIUIHBIE JEKIMU MO0 XuMmuu: «OO0mume
CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TMpoliecchl», aBTopbl Kaliropogosa
E.A., TaiinykoBa H.I'., SI6nouckas E.K.



2. CBUIETENHCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 JaHHBIX Ne
2008620374 MynbTUMEIUIHBIE JEKIUU 110 XUMUM: «XHUMUsL. OCHOBHBIC MOHSITHUS
W 3aKO0HBI», aBTOpbI Kaitroponosa E.A., I'alinykoBa H.I'., SI6nmonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 60a3 gaHHbBIX Ne
2008620372 MynbTUMEIUUHBIE JICKIUM 1O XUMHH: «TOIIMBHO-CMa304YHBIE
Matepuaib», aBTopbl Kaitropomosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUIIETEIBCTBO O TOCYAApPCTBEHHOW perucrpanuud 0a3 JaHHBIX
2008620370 MynbTuMeauniinple Jekuuu no xumuu: «Boma u e€ cBoiicTBa.
Bonomoaroroskay, aBropsl Kaitropogosa E.A., IaiimykoBa H.I'., SI6monckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpauuum 0a3 JaHHbIX Ne
2009620262 MynbTUMEIUNHBIE JICKIUM MO XUMUU: «XHUMHUYECKasl KUHETHKA U
TepMoIUHaMKKay, aBTopel Kaiiroponosa E.A., lNaiinykoBa H.I'., f6nonckas E.K.

6. CBUIETENHCTBO O TOCYAAPCTBEHHOM perucTpanuu 6a3el JaHHBIX PO Ne
2010620518 «PaBHOBecHs B TOMOTE€HHBIX CUCTEMax», aBTOphl: [aiimykoBa H.I'.
A6nonckas E.K., Cunoposa.

7. CBUJIETENIBCTBO O TOCYJapCTBEHHOM peructparuu 6a3pl JaHHbIX PD  No
2010620525 «OKUCAUTETHLHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XHUMHUYECKHUX
peakuusax», aBTopsl: [aliaykoBa H.I'. SI6nonckas E.K., Cunoposa U.N.
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AUCHHUIIJINHE
HHaHI/IpyeMBIe IMOMCIICHUS AJIA IIPOBCACHNA BCCX BUAOB y‘-I@6HOI>i ACATCIIBHOCTHU

Anpec (MECTONIONIOKEHUE)
MOMEIICHHUHT IS TPOBEICHUS BCEX
BHUJIOB yueOHOH JeSITEIbHOCTH,

HaumeHoBaHue moMeneHun 1
HaumenoBanne yueOHBIX .
MIPOBEJICHUS BCEX BUIIOB YUeOHOI
MIpEeIMETOB, KYpPCOB, .
JIeSITENIbHOCTH, MIPELyCMOTPEHHON
y4eOHBIM TUTAHOM, B TOM YHCIIE
TTOMEIICHUS JIJIsI CAMOCTOSATEIIEHONW pabOTHI,
C YKa3aHUeM Ie€pPeUHs OCHOBHOT'O

000py10BaHMs, YIeOHO-HATJISIHBIX

JTUCIUTUTAH (MOJYJIeH),
MPaKTUKHU, HHBIX BH]IOB

MPEeTyCMOTPEHHON Y4eOHBIM
IJIaHOM (B cllydae peaau3aluu

y4eOHOIl eI TeTbHOCTH, 00pa30BaTeNbHON IPOTPaMMBI B

MPEIYCMOTPEHHBIX YUeOHBIM ceTeBol (popMe JONOIHUTENBEHO

IUIaHOM 00pa30BaTeNIbHOMN 9 YKa3bIBa€TCSl HANMEHOBAaHHUE
nocoOuil ¥ UCTIONIBE3YEeMOT0 MPOrPaMMHOTO

MnporpaMmbl OpraHusaliiyu, ¢ KOTOpOﬁ 3aKJIIOYCH

obecrieueHus
JIOTOBOP)
XuMHug [Momemenune Nel32 300, nocaIouHbIX 350044, KpacHomapckuii Kpai, T.
MecT — 12; momans — 64,6kB.M.; Kpacuonap, yin. um. Kannnuna, 13

YyeOHas criennanu3upoBaHHAS
nabopaTopus obmel xumun (Kadeaput
XUMUH) .

naboparopHoe 000pyIOBaHUE
(Muxpockon — 1 mrt.;
mkad saboparopHbiii — 1 mr.;
neHTpudyra — 3 mr.;);

crienuaIn3upoBaHHas MeOelb(yueOHast
JI0CKa, yueOHast MeOeIIb).




HanmMenoBanue yaeOHBIX
MPEAMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
yueOHOM IeITENLHOCTH,
MPETYCMOTPEHHBIX YUEeOHBIM
IUTAaHOM 00pa30BaTEIBLHON
POTPaMMBbI

HanmeHoBanue noMenieHui ajis
MPOBE/ICHUS BCEX BHJOB yUCOHOM
JIESITETbHOCTH, MIPETYCMOTPEHHOM

y4eOHBIM TUIAHOM, B TOM YHCIIC
TTOMEIICHUS ISl CAMOCTOSATEIIEHOW pabOTHI,
C YKa3aHHEM IepevHsT OCHOBHOTO
o0opynoBaHus, yaeOHO-HATIISAHBIX
MoCcoOWH M UCTIONB3YEeMOT0 IPOTPAMMHOTO
o0OecreueHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEIICHHIT ISl TPOBEICHUsT BCEX
BUJIOB yueOHOH esITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTENBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

[Tomemenue Ne412 300, nocaiouHbIX
MectT — 144; mmomans — 131,7kB.M.;
yueOHast ayAUTOpHUs ISl IPOBEACHHS
y4eOHBIX 3aHATUH.
CIUIUT-CHCTEMa — 2 IIT.;
CHenHaT3upoBaHHas MeOelb(yaeOHas
JTOCKa, yaeOHast MeOeIh).
TEXHUYECKUE CPEACTBa 00yUICHUs, HAOOPEI
JEMOHCTPAMOHHOTO 000PYAOBaHUS U
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MIPOEKTOP, IKPaH);
nporpammuoe obecredenne: Windows,
Office.

ITomemenne Nel29 300, nocagodHBIX
mecT — 12; mmomans — 41,6kB.M.;
yueOHast ayIUTOPHS IS IPOBEACHUS
Y9eOHBIX 3aHATHA.
nmabopaTopHOE 000pyIOBaHUE
(o6opynoBanue nabopatopHoe — 1 mr.;
BECHI — 2 IIIT.;

OaHs BOJsIHast — 3 IIT.;

Oyp — 5 mit.;

KaJopuMeTp — 2 IIT.);
TEXHUYECKHE CPEICTBA O0YICHHUS
(Bunmeo/doto xamepa — 1 mr.);
crienMaIn3upoBaHHas MeOelb(yueOHast
JTOCKa, yaeOHast MeOeh).

TTomemenue Nel143 300, miomaas —
15,5kB.M.; IOMeEIIeHNE AJIsT XpaHEeHUS 1
MPOGUIAKTHIESCKOTO 00CTYKUBAHUS
y4eOHOTO 000pyI0BAHMSI.
CILIUT-cUCTeMa — 1 IIT.;
nabopaTopHOE 000pyIOBaHUE
(u3menpunTenp — 1 mr.;

Oyp — 1 mr.;);
TEXHUYECKHE CPEICTBA O0YUCHUS
(Bunmeo/doto xamepa — 1 mt.).

[Tomemenue Ne229 300, nocatouHbIX
Mect — 25; miomaas — 41,1kB.m.;




HanmMenoBanue yaeOHBIX
MPEAMETOB, KypCOB,
JUCHIUTUTAH (MOJTyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOH NesITeIbHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
IUTAaHOM 00pa30BaTEIBLHON
MPOTPaMMEI

HanmeHoBanue noMenieHui ajis
MPOBE/ICHUS BCEX BHJOB yUCOHOM
JIESITETbHOCTH, MIPETYCMOTPEHHOM

y4eOHBIM TUIAHOM, B TOM YHCIIC
TTOMEIICHUS ISl CAMOCTOSATEIIEHOW pabOTHI,
C YKa3aHHEM IepevHsT OCHOBHOTO
o0opynoBaHus, yaeOHO-HATIISAHBIX
MoCcoOWH M UCTIONB3YEeMOT0 IPOTPAMMHOTO
o0OecreueHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEIICHHIT ISl TPOBEICHUsT BCEX
BUJIOB yueOHOH esITeNbHOCTH,
MPEyCMOTPEHHOH y4eOHbIM
IUTaHOM (B CIIydae peaau3annuu
00pa3oBaTeNbHOM NPOrpaMMBbI B
ceTeBol (opMe JONOIHUTENBEHO
YKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alli, C KOTOPO# 3aKII0ueH
JIOTOBOP)

MOMEIEHUE ISl CAMOCTOSITENIEHOM PaboThI
00yJaroIuxcs.

TEXHHUYECKUE CPeACTBa 00yUCHUS
(npoexrop — 1 mwT.;
aKycTudeckas cucrema — | mrt.);
Joctym k cetn «VHTepHeT»;
JOCTYII B 3JIEKTPOHHYIO HH(POpMannoHHO-
00pa3oBaTeNbHYIO CPey YHUBEPCHUTETA;
CHenHaT3upoBaHHas MeOelb(yaeOHas
MeOeb).

[porpammuoe obecneuenue: Windows,
Office, cnenmanu3upoBaHHOe
JIMTIEH3UOHHOE U CBOOOTHO
pacmpocTpaHseMoe POrpaMMHOE
obecrieueHue, MPeyCMOTPEHHOE B
paboueit mporpamme




