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Pabouas nporpamma aucrumiuabel XMMUS paspadorana Ha ocHoBe DI'OC
BO 08.03.01 CtpoutensctBo «IIpoMBIIIIEHHOE U TPaXAAaHCKOE CTPOUTEIBCTBOY,

YTBEPKJICHHOTO NMprKazoM MuHuctepcTBa 0o0pasoBanus U Hayku P® 31.05.2017
r. Ne 481.

ABTOD:
K.X.H., JOLICHT %%ﬂu/ C.A. IlectyHoBa

Pabouass mporpamma oOCyXk/eHa M PEKOMEHIOBaHA K YTBEPXKICHUIO PEIICHHEM
kadenpst xumun ot 11.05.2023 r., mporoxoin Ne 10

3aBenyrommii kadeapou -
J.X.H., Ipodeccop Zg 'z E. A. Kaiiropogosa

Pabouass mporpamma ojo0peHa Ha 3aceJaHUM METOJUYECKOW KOMHCCUU
apXUTEKTYpPHO-CTPOUTENBbHOTO (hakyibTeTa ot 23.05.2023 1., mpotokon Ne 10.

IIpencenarens
METOJUYECKON KOMUCCHH

KaHIMJIAT Ie1arornyecKkux / / / 7z
A I'. C. MonoTkoB

HayK, TOOCHT

PykoBonurens

OCHOBHOM Mpo(eccHoHaIbHOM

o0pa3oBaTeIbHOM MPOTPaMMBbI Sy

K.T.H., mpodeccop ng_\/, B.B. bparomesckas




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

Heabo ocBoeHus guctuiuiuabl «XUMUS» sBasercs dopmupoBaHue
KOMILJIEKCA  TEOpeTHYEeCKUX  (yHAAMEHTAIbHBIX 3HAHMM I pa3BUTHUSA
XUMHUYECKOTO MBIIUICHHUSI 00YyYaroluXxcsi, Kak OCHOBBI €ro OOIIETEOPETUYECKOM
MOJATOTOBKK, TpeOyeMoW [l pemieHus oOmux 3anad  npodecCUuoHaTbHOU
JEATEIIbHOCTH, B T.4. C UCIIOJIH30BaHUEM MATEMATUUYECKOTO ammapara.

3agavyu QIMCUUIIMHBI

— ¢opMupoBaHHE COBPEMEHHBIX MPeACTABJIEHUI

0 KIacCH(pUKAIMM W HOMEHKIAType XUMHUYECKUX COCIUHCHHA U UX
MPOU3BOJIHBIX: TTOJIMMEPOB, TOBEPXHOCTHO-AKTUBHBIX BEILIECTB;

00 OCHOBHBIX 3aKOHAX XMMHH M UX MTPAKTUICCKOM UCIIOJIb30BaHUH,

O CTPOCHMM M CBOMCTBAX XHUMHUYECKMX BEIIECTB M UX MPAKTHYECKOM
MPUMEHECHUH;

00 OCHOBaX JJIEKTPOXUMHUYECKUX IPOIIECCOB B PA3IUYHBIX TEXHUUYECKHUX
YCTPOMCTBAX (XMMUYECKHE HCTOYHUKHM TOKA) W TMPU KOHTAKTe MAIIUH U
o0OpyZIOBaHUSI C OKpY’)KalIlIel cpeaoil (Koppos3usi, CHOCOOBI 3alIUThl  OT
KOPPO3HH);

— npuodpeTeHue 3HAHUIN

00 OCHOBHBIX XMMHUYECKMX U (PU3NKO-XUMUYECKUX CBOMCTBAX METAJLJIOB,
CIUJIaBOB, BSDKYIIIUX CTPOUTENBHBIX MAaTEpUATIOB, IPUMEHSIEMBIX B CTPOUTEIHLHOM
nene;

O CBOICTBax pacTBOPOB pa3IMYHBIX BEIIECTB, CMOcCO0ax pacuera U
MPUTOTOBJICHUSI PACTBOPOB TpeOyeMbIX KOHIICHTpAIui, METOoJax KOHTPOJIs
napaMeTpoB PacTBOPOB (KOHILICHTpaIIHii, moka3zaTesst pH, >KeCTKOCTH BOJBI U T. 11.);

— pa3BUTHE HAYYHOTO MBIIUICHUS ¢ OOIIETEXHUYECKON DPYyAHIINH,
MO3BOJISIONIME pelIaTh MHOTOOOpa3Hble 3aJa4ll  XUMHUYECKOTO U (PU3HKO-
XUMHUUYECKOTO HaIPaBIICHUS, BCTPEUYAIOIIHNECS B IPAKTUKE;

— (¢dopMHUpOBaHHE HABBIKOB CaMOCTOSITEILHONH pPabOThl ¢ HOBOM Hay4HOMU
JUTEPATYpoOil TIOJI PYKOBOACTBOM IIpernojiaBatesis ¢ 0000IeHrneM €€ B BHIE
pedepaToB U TOKIAI0B.

— npuodpeTeHue yMeHHH

BBIBJICHUSI M KiaccU(UKaUM (HU3NUECKUX W XUMHUYECKUX IIPOIIECCOB,
MPOTEKAIIUX Ha 00BEKTE MpOo(PecCuoHaIbHON AEATEILHOCTH;

OTPENICNICHUs]  XapaKTepPUCTUK  XUMHUYECKOTrOo  mpolecca  (sSBJICHUS),
XapakTepHOro It OOBEKTOB MPO(ECCHOHATBHOM JIESITEILHOCTH, Ha OCHOBE
AKCTIEPUMEHTAILHBIX UCCIICI0OBAHUN;

BbIOOpa 0a30BBIX (PU3UUECKUX M XUMHYECKUX 3aKOHOB ISl PEIICHMS 3a1a4
npoecCuOHaNBEHOM NS TETbHOCTH;

MPOTHO3WPOBAHUS OIICHKM BO3JCUCTBHUS TEXHOTCHHBIX (DaKTOPOB Ha
COCTOSIHUE OKPYKAIOILIEN CPEJIBL.



2 IlepeyeHb IJIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHUS 10

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

B pe3yabTare ocBOeHMsI IUCHUILIMHBI (POPMHUPYIOTCS CJeayIolIHe
KOMIEeTEeHINHU:

OIIK-1. CrtocoO6HOCTRIO pemiaTh 3aaa9u MPoPECCHOHATBHON JIeATETLHOCTH
Ha OCHOBE HCIIOJIh30BaHUS TCOPETHUYECCKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHHYECKUX HayK, a TAaK)K€ MaTEeMaTUYECKOTO aIapara.

3 Mecto nucunmuinabl B ctpykrype OIIOII BO
«XuUMUSD» SBISIETCA TUCHUIUIMHONW oOs3arensHOl wactu OIIOIT BO

noAroToBkd  oOy4varormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaIPaBJICHHOCTDH «[IpOMBIIUICHHOE B IPaXKTaHCKOE CTPOUTEIIHCTBOY.

4 Oobem aucuumuinabl (108 yacos, 3 3a4CTHBIX €IMHMII)

Bunet yueGHoI paboThl Obm.em, gacos
Ounas OuyHo-3a04yHas

srow e 49 25

o o bt | g 2
—— JIEKLIUU 16 10
— MPaKTHYECKHUE - -
— nabopaTopHbIe 30 12

— BHEAYIUTOPHAs 3 3
— 3a4eT -
— DK3aMeH 3 3
— 3aIUTa KYPCOBBIX _ _

paboT (MPOEKTOB)

Cavocomeunan o | 5 2

— KypcoBas pabora ) _

(mpoekT)*

— MPOYHE BHUIBI 59 83

CaMOCTOSITEIIbHOM PabOTHI

HToro no nucuuninHe 108 108




5 Conep:xxkanue TUCUUILINHBI XUMHUSA

[To urtoram wu3y4aeMoW IUCHUIUIMHBI CTYyACHTHI (oOydaromuecs) CIarT

9K3aMCH.

Hucrumnaa m3ydaercs Ha 1 kypce, B 1 cemectpe (ouHas hopma).

Conep:kanue ¥ CTPYKTYpPa IMCIHHUILIMHBI 110 04HOI (popMe 00yueHUs

Tema.
OCHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTEeH MU

CemecTp

Buabl yueoHo# padoThl, BKIIOYASH CAMOCTOATEIbHYIO padoTy

CTYJIEHTOB M TPYA0EMKOCTh (B Yacax)

Jlexkun

B TOM
YJHCIIe B
¢bopme

MIPaKTH
4ecKoun
HOAroT
OBKH

IIpaktu
YEeCKHUe
3aHATH
A

B TOM
qHCIIe B
dopme

MIPaKTH
YecKoi
MOAr0T
OBKH

Jlabop
aTOpH
bIC
3aHATHU
A

B TOM
4HUCie B
tbopme
MpaKTUIe
cKolt
MOAr0TOB
Ku*

CamocTo
ATCIIbHAsA
paboTa

BBenenue.
Xumus Kak
npeaMeT
€CTeCTBO3HAHHUA.
OcHoOBHBIE
MOHATHS U
3aKOHbI XUMHH.
Kaacceu-puxanmus
HEOPraHUuYecKUuX
M OPraHuYecKux
1 coeTUHEHMI
3HayeHne XUMUH B
(hopMupoBaHUN
MHUPOBO33PEHUS,
HU3yYCHUH
TIPUPOIEI,
pa3BUTHH
TEXHUKH, PEIICHUS
mpo0IeM OXpaHBI
OKpYyXKarolieu
cpenpbl.

OIIK-1

JHepreTuka
XUMHYECKHX
MPOLECCOB.
XumMuueckas
KHHETHKA U
KaTaJm3.
XumMnueckoe
paBHOBecue.
Tepmoxumuueckue
3aKOHEI.

2 | HampaBnenHoCTh
XUMHYECKHUX
MIPOLIECCOB.
Xumuyeckas
KWHETHAKA U
KaTajus.
XuMH4IecKkoe
paBHOBECHE.
CmMelieHue
paBHOBeCHS.
Ipunnun Jle-

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buabl yueOHoii padoThl, BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YHUCIIC B
¢bopme
MIPaKTH
YeCKOU
MOATOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
JHUCIIe B
dopme

MIPaKTH
YeCcKou
MTOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHUCie B
tbopme
MpaKTHIe
CKOt
IIOATrOTOB
Ku*

CamocTo
SITeIbHAS
pabota

Hlarenne

Ctpoenue aToma.
AToMHBIE siipa, UX
coctaB. M3oTomsbl.
KBanrtoBbIe yncina,
COCTOSTHUE
9JIEKTPOHA B aTOME.
CoBpemenHoe
COCTOSTHHE
MEePUOTHYECKOT0
3aKOHA U
nepuoauvecKoi
CHCTEMBI
XHMHYECKUX
aemenToB ..
MenaeieeBa.
N3zmenenue
XUMHUYECCKUX
CBOWCTB 2JIEMEHTOB
B IICPHOJIAX U
rpymmax. JHeprus
MOHH3AITIH,
SHEPTHs CPOJCTBA K
JIEKTPOHY,
AIEKTPOOTPHIIATEN
BHOCTb.
OO6menay4noe
3HAYCHUE
MEPUOINUECKOTO
3aKOHa 1
MepUOINYECKON
cuctemsl J1.1.
Menneneesa.
Xumuueckast
cBsi3b. CTpoeHue
npocTeimmnx
MOJIEKY.JI.
ITapameTpsl u
CBOICTBa
XUMHUYCCKUX
CBSI3EH.

OIIK-1

PacrBopsl. Boaa,
BO/JIHbIE€ PACTBOPBI
Bona, xak
PacTBOPUTEIIb.
Bona u eé
cBoiicTBa. CriocoObI
BBIPAYKEHUS COCTaBa
PacTBOpOB.
JAuccouuanus
BOJBI.
Bonoponnsrit
nokazareib (pH),

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buabl yueOHoii padoThl, BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YuUcie B
¢bopme
MIPaKTH
JeCKOM
MOArOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
Yucie B
dopme

MIPaKTH
qeCcKon
MOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHCIIE B
tbopme
MpaKTHIe
CKOH
MOJATOTOB
Ku*

CamocTo
SITeIbHAS
pabota

€r0 ONpeJeICHHE.
PacrBopsl
3J1eKTPOJIUTOB.
Teopus
3IEKTPOIUTUIECKO
# JIuccolManuu.
WonHsle peakuuu.
Ilonnas u kpaTkas
3aMUCh HOHHBIX
YpaBHEHH.
Komnuexcoodpa3zo
BaHHe B BOJHBIX
pacTBopax.
Crpykrypa
KOMILJICKCHBIX
coequnennit (KC)
o A.BepHhepy,
MOJy4YeHUE U
cBoiicta (KC).

I'uaposus coJreit.
IIpyunna u cnexnct-
BUE TUAPOIIH3A.
KecrrocTb
NPHUPOJHBIX BOJ.
Bunsl xxectkocTh.
Meronbl yMAr4eHus
BOJIBI.

PactrBopsl
He3JIeKTPOJIUTOB.
Ilepslit 1 BTOpOM
3aKOHbI Payis.
DO0YITHOCKOIHS U
KPHOCKOIIHSI.

OIIK-1

AucnepcHbie
CHUCTEMBI.
Kositongnoe
COCTOSIHHME BellecTB
I'pyboaucnepcHbIe
CUCTEMBI -
CyCTICH3UH,
OMYIILCHH.
Konnounnnsie
pactBopsl. CBOiicTBa
110 oOHBIX U
TMO(UITEHBIX
KOJUTOMJTHBIX
CUCTEM.
CenumeHTanus u
KOAryJIsIIHsL.
OO6pazoBanue u
CBOMCTBa refne.
XuMus BAKYIIMX
CTPOMTEJIbHBIX

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buabl yueOHoii padoThl, BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YHUCIIC B
¢bopme
MIPaKTH
YeCKOU
MOATOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
JHUCIIe B
dopme

MIPaKTH
YeCcKou
MTOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHUCie B
tbopme
MpaKTHIe
CKOt
IIOATrOTOB
Ku*

CamocTo
SITeIbHAS
pabota

MaTepuajioB
Onpenenenue u
KIaccupuKaIus
BSDKYIIIUX BEILECTB,
HUX CBOMCTBA.
Bo3nyuminsie n
TUAPABINYECKHE

BSDKYILHE

BEIIIECTBA.
W3BecTKOBEBIE U
TUIICOBBIE BSDKYLIUE
BEIIIECTBA.
[Toptnannuemenr.I1
poriecchbl
CXBaTBIBaHHUA U
TBepAcHuA. Teopus
baiikoBa o
TBEPACHUU
BSDKYILIAX
MaTepHuasoB.

OKHCINTEIBHO-
BOCCTAHOBHTEIb-
HbI€ peaKuuu
(OBP).
OBP B nouBax,
MPUPOIHBIX BOJAAX
U BOJOEMAX,
TCXHUKEC U
3HeKTpOXI/IMI/I‘~IeCKI/I
X TpoIieccax.
MeTo b1
COCTaBJIEHUS
ypasHenuid OBP.
Bakueimue
OKHCIIUTEIN U
BOCCTaHOBMTEIIH.
Oomue
XHMHYECKHE
cBOMCTBA
METAJLJIOB.
Tlepexoansie
MCTAJIJIBI U UX
COCIMHECHUS.
CBolicTBa U
MpUMEHEHUE B
CTPOUTEINILCTBE.
OcHOBBI
IIEKTPOXHMUH.
Kinaccudpukanus
AIEKTPOXUMUIECK
WX MPOIIECCOB.
TTonsitue 00
AIEKTPOJIAX U

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buabl yueOHoii padoThl, BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YuUcie B
¢bopme
MIPaKTH
JeCKOM
MOArOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
Yucie B
dopme

MIPaKTH
qeCcKon
MOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHCIIE B
tbopme
MpaKTHIe
CKOH
MOJATOTOB
Ku*

CamocTo
SITeIbHAS
pabota

3JEKTPOAHBIX
MOTEHIMaaxX.
YpaBHeHue
Hepscra.
I'ansBaHnueckue
anemeHThl. DJIC u
€€ u3MepeHue.

DNEKTPOXUMHUECK
W€ TPOIIECCH B
CTPOUTEIIBCTBE.
Xumuyeckue
HCTOYHHUKH
IEKTPHUYECKOT 0
TOKA.
l'anbBannveckue
anemeHTsl. DJIC u
ee U3MepeHue.
DNeKTpoXuMHUIecKa
E7i
KOHIICHTPAI[HOHHAS
TIOJLIPU3AITHSL.
AKKyMYJISITOpBI:
KHCJIOTHBIC U
IEeTIOYHEIC.
3apsnka u
paspsaka
aKKyMYJISITOPOB.
Koppo3us
MeETAaJJI0B.
OCHOBHEBIE BHIBI
KOPpO3UH:
XUMHYEeCKass U
AIEKTPOXUMUIECKAS
KOppO3Hs, KOp-
po3us oJ
IEUCTBUEM
OJTy>K1aroIuX TOKOB
(31eKTpOKOPPO3HUS).
®DaxTopsl,
BITUSIONTHE Ha
WHTEHCUBHOCTH
KOPPO3UU METAIIIOB.
Mertopl 3alIUTHI OT
KOppO3UHu:
3allUTHBIE
MOKPBITHS,
3JIEKTPOXUMHUYECKAs
3aluTa,
MPOTEKTOPHAS,
JIETUPOBAHUE
METaJIJIOB.
M3menenue cBoiCTB

KOPPO3UOHHOM

OIIK-1




Buabl yueOHoii padoThl, BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy
CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)
B TOM B TOM B TOM
Tema. % = guciue B | [Ipaktu | uncne B | Jlabop | umcie B
Ne OCHOBHEIE BOTIPOCH = = ¢dopme | geckme | dopme | aTopH | opme Camocto
25 o | JleKIMM | MPaKTH | 3aHATH | IPAaKTH | bie MIPaKTH4E | ATEIbHAS
; E § YecKOH | o YECKOW | 3aHATH | CKOH pabota
g = s MOATOT HOATOT | 5 MOJTOTOB
& g 8 OBKH OBKH Ku*
cpensl. THrHOUTOPEI
KOppO3HHU.
Hroro 16 30 59

Conepskanue ¥ CTPYKTYpa AUCHHUIUIMHBI: J1a00paTOPHbIE 3aHATHS 10 (popMaM
00y4eHus (04HOE)

Ounas

o
Ne | Tema. g = ¢dbopma
m/n | OCHOBHEIE BOIPOCKH = oOy4eHwUs,

2 & a, | gac.

g5 3]

= = o

Qs b=}

o ) [5)

B = O

O3HaKOMJICHHE C TEXHUKON 0€30MacHOCTH pabOoThI B
XHUMHUYECKOH 1ab0paTopuu, Ha3HAYCHUEM XUMHIECKOM
MOCY/IBI ¥ 000PY/IOBAHHSI.

Ocnognvle ROHAMUA XUMUU

1 JlabopaTopHas pabota: OmnpezencHue MaccoBoi gonu okcuaa | OINK— 1 1 2
meau (1) B kapbonare rupoxcomenu (11).

[TosicHeHMe 1 UCTIOJIb30BaHHE OCHOBHBIX 3aKOHOB XUMHU B
pacyeTHbIX 3a/1a4ax U IpUMepax.

Camocmosmenvhas paboma

Knaccugpurayun neopeanuueckux coeounenuii
JlabopartopHas pabora: [TonyueHne u u3ydeHue CBOHCTB
npecTaBuTeN e BAKHEHIINX KI1acCOB HEOPTaHNYECKUX
2 COEUHEHN. OIIK- 1 1 2
Oghopmnenue npomokona 6bINOIHEHUSA 1AOOPAMOPHOLL
pabomul ¢ 8b1600aMUL NO NPOOETAHHBIM ONBIMAM NOO
PYKOBOOCMBOM NPenooagamersl.

Duepeemuka Xumuueckux npoueccos

1.JTaboparopHas padota: OnpezencHue TermioBoro 3¢ dexra
XUMHYECKHX peakiuii. OGopMIICHHE POTOKOIA BBITIOJIHEHHS
3 nabopaTopHOl paboThI

2.Ha ocnoge pacuemos mepmoounamuieckux napamempos
(pazbop memamuyeckozo 8apuanma 0oMaulHe2o 3a0anus)
onpeoenenue muna peaKyuu: 3K30- uil 9H00-, a MAKI’Ce
B03MONCHOCTU €€ CAMONPOU3BONIbHO20 NPOMEKAHUSL

OIIK-1 1 2

Xumuueckan KUHEMUKa U KAmMaius.

JlabopaTopHast paboTa: CKOPOCTh XUMHUYECKUX PEAKIUH U e€
3aBHCUMOCTH OT KOHIICHTPAIIUH, TEMICPATypPHI U Ip.
Ogopmaenue npomokona 6binoaHeHus 1aO0pamopHoL
pabomul

4 Jlaboparopras paboTa: XuMHIECKOE paBHOBECHE. OIIK -1 1 2
Hcnonp3osanue npunuuna Jle Illarense npu onpeneneHumn
CMELICHHS XUMHYECKOTO PABHOBECHS

Ogpopmaenue npomorkona ulnoaHeHUss 1aO0PamopHoll
pabomwi

Pewenue 3a0au no kunemuxe.




Cmpoenue amoma

CrpoeHue U XapaKTepPUCTHKA CBOMCTB aTOMOB 3JIEMEHTOB B
COOTBETCTBHUH C UX PACIOJIOKCHUEM B MEPUOTUICCKOM
cucteme . . Menpaeneena.

THepuoouueckuii 3aKon u nepuoOOUUecKas CUCmemda 8 ceeme
COBPEMEHHOU Mmeopuu CmpoeHus Aamoma

JlabopatopHas pabota: [IporHo3upoBanre CBOHCTB BBICIIIHX
OKCHIIOB U THAPOKCHIOB drteMenToB |11 meprona.
Pexomenoayuu u ancopumm evinoaneHus 0omauHe20
3A0aHUSL.

OIIK -1

Xumuueckas céa3v, cmpoeHnue npocmeiuiux MoaeKys
THITBI XUMHYECKIX CBSI3€H, MEXaHI3M HX 00pa3oBaHus,
BIIMSIHHE BHA CBS3M HAa CBOMCTBA BEIICCTB, BUJIBI
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS, KOT€3Us U aAre3usl,
MOCTPOCHUS MOJIeNel mpocTelnx Moyiekya. CTeneHb
OKHCJICHHUS 3JIEMEHTOB. BajleHTHOCTD.

Pazbop memamuueckozo sapuanma domauine2o 3a0aHusL.
CamocmosmenvHas paboma

OIIK -1

Komnnexcoobpazosanus é 600HbIX pacmeopax
JlabopatopHas paboTta: [TomydueHre U UCCIIE0BaHHE CBOWCTB
KOMIUIEKCHBIX COCTUHEHHIA.

Odhopmnenue npomokoia binoaHe sl 1AOOPAMOPHOL
pabomul

3awuma omuema no gvinoanennol pabome.

OIIK -1

Koumponwvnasn pasoma Ne 1 (memor 1-7)

OIIK -1

Pacmeopui

1.Crioco651 BBIpaXeHUsT KOHIIEHTPAIIUU PACTBOPOB.
PacueTHbIN IpaKTUKYM.

2.JIabopatopHas padoTa: [IpuroroBicHre pacTBOPOB.
Camocmosimenvhoe oghopmaenue npomoxona 1abopamophou
pabomul

Pacmeopul 21ekmponumos

JlabopaTopHas paboTa: VIOHHBIC peakiuu.

Osnadenue mexHuxol cOCMAagieHus ypasHenutl ouccoyuayuu
DA3TUYHBIX INEKMPOIUNOS8 U UOHHO-MOLEKVIAPHBIX YPAGHEHU
peaxryuil.

Ogopmaenue npomokona 8binoaHeHUs 1a00PAMOPHOLL
pabomul

3awuma omuema no gvinoanenHou pabome.

OIIK -1

10

Pacmeopui

Jucconmarus Boasl. BogopoaHsIl TOKa3aTeNb, METOIBI €r0

OTIpeIeNeHUs.
JlabopatopHas pabota: ['umponu3s coneit. OOpaTuMbIil 1
HeoOpaTUMBIi citydau ruapoiusa. Onpenencaue pH
PacTBOPOB Pa3IMUHBIX 110 COCTABY THIPOJIU3YIOIINXCS
coJien.

Ogopmaenue npomokona 8binoaHeHUs 1a00PAMOPHOL

pabomul

3au;uma omyema no 8bINOJIHEHHOU pa6ome.

OIIK -1,

11

OCHOBBI KOJIMYeCTBEHHOI0 00beMHOI'0 AHAJIHU3a
(THUTpHUMeTpHS)
JlabopatopHas paboTa: OmnpesencHue o0mIeH )KeCTKOCTH
BOJIBI METOZIOM KOMIUIEKCOHO-METPHUYECKOTO THTPOBAHHS.
Ogpopmaenue npomorkona ulnoaHeHUsL 1aO0PaAmMoOpPHOT
pabomwi

3awuma omuema no 8vinoaHeHHoU pabome.

OIIK- 1,

12

KoJuiouaHoe cocrosiHue BeniecT

Jlaboparopras padota: [TonyueHue reserd, KOJTOUIHBIX
PacTBOPOB M M3Y4YEHHE X CBOWCTB.

Ogpopmaenue npomokona ulnoaHeHUss 1aO0PaAmopHOl
pabomul

3awuma omuema no gvinonanenHol pabome.

OIIK- 1,




13

XuMHS BSZKYIIHX CTPOUTEIBHBIX MATEPHATIOB
JlaGopatophast paboTta: MuHepalibHbIE BSOKYIIHE, TOTy4YECHHE,
CBOMCTBa

Oghopmnenue npomokoia 6blNOIHEHUS TAOOPAMOPHOTL
pabomul

3awuma omuema no gvinonnenHol pabome.

OIIK -1,

14

OKucnumenvro-60cCmManosumenbHble peaKyuu
JlabopaTopHsie paboTh: OKHUCINTETFHO-BOCCTA-
HOBUTEJBHBIE PEAKIIUH C YIaCTHEM CIIOXKHBIX BE-
mecTB. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUH C
y4acTHEM IPOCTHIX BELIECTB — Memanios.
Ogopmaenue npomokona 8binoaHeHUs 1AOOPAMOPHOL
pabomul
Ocnogvt 3neKkmpoxumuu
DJ1eKTPOAHBIH MOTEHIMAJ, TAJIbBAHUYECKHE 3JIeMEHThI
Jlabopatophast padoTa: 113ydenue paboThl rajJbBaHHYECKOTO
aneMeHTa THna Jlanusis-Skoou. SIBneHue noiaspusanum.
Wzmepenue D/IC.
Nzyyenne paboThl raibBaHUYECKOTO d7eMeHTa BosbTa u
KOHIICHTPAIIMOHHOTO TAJIbBAHWYIECKOT0 31eMeHTa. Pacder
SAC.
Odpopmnenue npomokona 8uIlnoaHeHUs 1ADOPAMOPHOT
pabomul
3awuma omuema no svinoanenHol pabome.

OIIK-1

15

OcHo6bl IeKmpoxumuu

JlabopaTopHas paboTa: DICKTPOXUMHUECKAsT KOPPO3HSL.
IIpoaykTsl KOPPO3UH.

Mertoap! 3alIUTH OT KOPPO3UU.

Tecmuposanue.

Konumponvnas paooma Ne 2(memwt 9-14)

OIIK -1,

Hroro

30

ConepikaHue ¥ CTPYKTYPa IMCHUIJIMHBI 110 0YHO-32049HOH (popMe 00yUeHUs

Tema.
OCHOBHBIE BOIIPOCHI

Bujbl yuedHoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYIO padoTy
CTY/IEHTOB U TPYA0EMKOCTh (B Yacax)

B TOM

MOJrOT
OBKU

DdopmupyemMbie
KOMIIeTeH MU

CemecTp

B TOM

yucne B | [Ipaktu | gmcie B
¢dopme | geckme | dopme

Jlekumn | mpakTH | 3aHATH | MPaKTH
YECKOH | 4

YeCcKOH
MOJATOT
OBKH

Jlabop
aTOpH
bIe
3aHATH
o

B TOM
YHCIIE B
tbopme
TpaKTHYC
CKOH
IOJITOTOB
Kku*

CamocTo
sTeIbHAs
pabota

BBenenue.
XumMus Kak
npeaMeTt
€CTeCTBO3HAHHUSA.
OcHoOBHbBIE
MOHATHSA U
3aKOHbI XUMHH.
Kaaccu-puxanus

Heopranmveckux | OIIK-1 |1 |2 4

H OPTaHHYEeCKUX
coeMHEeHN I
3HayeHne XUMUHA B
(hopmMupoBaHUN
MHPOBO33PEHUSI,
H3yYCHUH
MIPUPOIBI,
pa3BUTHH




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YuUcie B
¢bopme
MIPaKTH
JeCKOM
MOArOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
Yucie B
dopme

MIPaKTH
qeCcKon
MOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHCIIE B
tbopme
MpaKTHIe
CKOH
MOJATOTOB
Ku*

CamocTo
SITeIbHAS
pabota

TEXHUKH, PELICHHS
npoOJieM OXpaHbl
OKpYyKarollen
Cpelbl.

JHepreTuka
XUMHYECKHX
TPOLECCOB.
XumMuueckas
KHHETHKA U
KaTaJu3.
XuMHuueckoe
paBHOBecHe.
TepmoxumMHuyeckue
3aKOHBI.
HamnpasnenHocts
XAMHAYECKUX
MIPOLIECCOB.
XuMuueckas
KMHETHUKA U
KaTaJIus.
XuMHu4geckoe
paBHOBECHE.
CwMmelieHue
paBHOBECHSL.
punnun Jle-
Hlarenne

OIIK-1

CTpoeHue aToma.
ATOMHBIE si7Ipa, UX
cocTaB. M30TOIEL.
KBanToBsie yncia,
COCTOSIHHE
JJIEKTPOHA B aTOME.
CoBpemenHoe
COCTOSIHHE
MEePUOTHYECKOT0
3aKO0HA U
nepuoauvecKoi
CHCTEMBbI
XHMHYECKHX
semenToB J.U.
MemnjaesieeBa.
N3menenne
XUMHUYCCKUX
CBOMCTB 3JIEMCHTOB
B MIEPUOAAX U
rpymmnax. JHeprus
HOHM3AIINH,
SHEPIrusi CPOACTBA K
3JIEKTPOHY,
AIEKTPOOTPHIIATET
BHOCTb.
OO6menay4noe

3HAYCHUC

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YHUCIIC B
¢bopme
MIPaKTH
YeCKOU
MOATOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
JHUCIIe B
dopme

MIPaKTH
YeCcKou
MTOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHUCie B
tbopme
MpaKTHIe
CKOt
IIOATrOTOB
Ku*

CamocTo
SITeIbHAS
pabota

NEPUOANYECKOTO
3aKOHa U
MEpUOINYECKON
cucremsl J1.1.
Menneneesa.
Xumuueckast
cBsa3b. CTpoeHune
npocTremmnx
MOJIEKY.JI.
ITapameTpsl u
CBOMCTBa
XUMHUYECKHX
CBA3CH.

PacrBopsl. Boaa,
BO/JHbIE PACTBOPbLI
Boga, kax
PacTBOPUTEb.
Bopna u eé
cBoiicTBa. CriocoOb!
BEIPA)KEHHUS COCTaBa
pacTBOPOB.
Juccomuanus
BOJbI.
Bonopoansrit
nokasarens (pH),
€ro ompezeIcHHE.
PacrBopsl
3J1eKTPOJIUTOB.
Teopus
AIIEKTPOIUTHYECKO
i Aucconuanuu.
WonHbIe peaknny.
[MomHast u kxpaTkas
3aIUCh HOHHBIX
YpaBHEHHH.
Komnuexcoodpa3zo
BaHHE B BOJHBIX
pacTBopax.
Crpykrypa
KOMITIEKCHBIX
coequaennit (KC)
o A.Bepnepy,
HOIy4YEeHUE U
cpoiictra (KC).

OIIK-1

I'uapoaus coJieit.
IIpuunna u cnenct-
BUE THIPOJIH3a.
KecTkocTh
NPUPOIHBIX BOI.
Buape! ;kecTKOCTH.
Mertopl ymsirueHus
BOJIBI.

PactBopsl

OIIK-1




Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy

CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM
YuUcie B
¢bopme
MIPaKTH
JeCKOM
MOArOT
OBKH

Jlexnun

IIpaktu
YEeCKHUe
3aHATH
S

B TOM
Yucie B
dopme

MIPaKTH
qeCcKon
MOATOT
OBKH

Jlabop
aTOpH
BIe
3aHATH
o

B TOM
YHCIIE B
tbopme
MpaKTHIe
CKOH
MOJATOTOB
Ku*

CamocTo
SITeIbHAS
pabota

HEIJICKTPOJIUTOB.
IIeprlii 1 BTOpOM
3aKOHbI Payis.
D0yinockonus u
KPUOCKOIIHS.

JucnepcHsie
CHCTEMBI.
Konanouanoe
COCTOSIHUE BEIeCTB
I'pybomucniepcHbie
CUCTEMHI -
CYCIICH3HH,
SMYIIBCHH.
Konmounnnsie
pactBopsl. CBoiicTBa
n10(OOHBIX U
JTHOGUITEHBIX
KOJUTOUTHBIX
CUCTEM.
CegumeHTanusa u
KOAryJIsIIHsL.
O6pa3zoBaHue
CBOMCTBa refneu.
XumMus BSKYIINX
CTPOUTEIBbHBIX
MaTepuajioB
Onpenenenue u
KaccupUKaIust
BSDKYIIIUX BEIECTB,
WX CBOIICTBA.
Bosnymnssie u
THIIPaBIUIECKUE
BSDKYIIIHC
BEIIIECTBA.
M3BecTkoBBIE U
THUIICOBBIC BSDKYIIIHE
BEIIECTBA.
[TopTnannuemenr.I1
poreccsl
CXBaTBIBaHUS U
TBepJieHus. Teopus
BaiikoBa o
TBEPACHUU
BSDKYIIIHX
MaTepUaJoB.

OIIK-1

OKHCINTEIBLHO-
BOCCTAHOBHTEJIb-
Hble peaKkuuu
(OBP).
OBP B nougax,
MIPUPOIHBIX BOJIAX
U BOJOEMAX,

TCXHUKEC U

OIIK-1




Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy
CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM B TOM B TOM
guciue B | [Ipaktu | uncne B | Jlabop | umcie B
¢dopme | geckme | dopme | aTopH | opme Camocto
Jlekumu | mpakTH | 3aHATH | NPakTH | bIe MIPaKTH4E | ATEIbHAS
YECKOH | o YECKON | 3aHATH | CKOM pabota
MOATOT HOATOT | 5 MOJTOTOB
OBKH OBKH K

., |Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMITETeHI[UH
CemecTp

3IEKTPOXUMHYECKU
X TpoIeccax.
Metoant
COCTaBJICHUS
ypaBHeHuit OBP.
Baxkneimue
OKHUCJIUTEIIN U
BOCCTaHOBHTCIIH.
O6mue
XHMHYECKHE
cBoiicTBa
METAJJIOB.
Ilepexonnbie
METaJUIbl ¥ KX
COCIUHCHUS.
CBolicTBa 1
MIPUMEHEHUE B
CTPOUTEIIbCTBE.
OcHOBBI
3JIEKTPOXHUMMHU.
Knaccudukarus
3JEKTPOXUMHUYECK
UX MPOLIECCOB.
TTonstre 00
3JEKTpoJIax 1
AIEKTPOIHBIX
MMOTEHIIMAJIaX.
YpaBHenue
Hepscra.
I'anpBannueckue
anemeHThl. DJIC u
€€ U3MEpEHHUE.

DIEKTPOXUMHUIECK
He MPOIIECCH B
CTPOUTEIICTBE.
Xumunyeckue
HCTOYHUKHU
3J1eKTPHYECKOro
ToKA.
T'ansBaHnueckue
anemeHTsl. DJ1C n
ee U3MEepeHue.
Onekrpoxummdecka | OIIK—1 |1 2 6
U
KOHUEHTpaLMOHHAS
MoJIIpU3aLusl.
AKKyMYJISITOPBL:
KHUCJIOTHBIE U
IETIOYHEIE.
3apsaka u
paspsika
AKKyMYJISITOPOB.
Kopposus




Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy
CTY/A€HTOB U TPYA0EMKOCThb (B Yacax)

B TOM B TOM B TOM
guciue B | [Ipaktu | uncne B | Jlabop | umcie B
¢dopme | geckme | dopme | aTopH | opme Camocto
Jlekumu | mpakTH | 3aHATH | NPakTH | bIe MIPaKTH4E | ATEIbHAS
YECKOH | o YECKON | 3aHATH | CKOM pabota
MOATOT HOATOT | 5 MOJTOTOB
OBKH OBKH K

Tema.
OCHOBHBIE BOIIPOCHI

DopmupyemMbie
KOMIEeTeHIHH

CemecTp

METAJIJIOB.
OCHOBHEBIE BHJIBI
KOPpO3UH:
XUMHYECKas U
JNEKTPOXUMUYCCKAS
KOppOo3usi, Kop-
po3ust moj
IEUCTBUEM
OJTy>KTafOMIIX TOKOB
(3TeKTPOKOPPO3HS).
®axkTophl,
BIIMAIOIIME Ha
WHTEHCHBHOCTH
KOPPO3UU METAIIIOB.
MeToabl 3alIUThI OT
KOPpO3UH:
3alIUTHBIE
MOKPBITHS,
AIEKTPOXUMUIECKAs
3aI1NTAa,
MPOTEKTOpPHAS,
JIETUPOBaHHE
METAJIOB.
H3MeneHne CBONCTB
KOPPO3MOHHOU
cpensl. THrHOUTOPHI
KOPpO3HH.

Hroro 10 12 53

6 IlepeyeHb Y4eOHO-MeTOAMYECKOT0 O0ecedeH sl AJIs
CaAMOCTOSAITEJIbHOM Pa00THI 00y4AKOIIMXCH MO0 IMCHUIIIHHE

6.1 MeTtoanyeckue yka3aHus (COOCTBEHHBIE pa3pabOTKH)

1. ITectynoBa C. A. PacTBOpBI U ApyTHe IUCIIEPCHBIE CUCTEMBI: yuel. mocooue /C.

A. IlecryHnoga, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacnoaap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

2. IlectynoBa C. A. KowmmiekcHbie coeaumHeHus. KomriekcooOpa3zoBaHue B
BOAHBIX pacTBopax: yueb. mocodue / C. A. Ilectynona, E. C. Kocrenko,

E. A. Kaiiroponosa. — Kpacaogap: Kyol'AY, 2013. — 161 c.
https://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija Pestunova Kostenko Kaigorodova.p
df



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

3. ITectynora C. A.XuMHs BOJIbI: TCOPETHYCCKUE U TIPUKIIAJHBIC ACTICKTHI :
yueb.mocodue / C. A. Ilectynosa, E. A. KaiiropogoBa. — Kpacuonap :

Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_|_PRIKL
AD_ASPEKTY 438612 vl .PDF

4. Anexcannpona O. A. UnauBuyaabHbIe 3aJIaHUS J1JISI CAMOCTOSITEILHON pabOThI
CTYJICHTOB IO XUMHH: ¥Y4eb.-MeTo/1. pa3pad. s MOArOTOBKH OaKaaaBpOB
WH)XEHEPHBIX, arPOHOM. ¥ OMOJIOT. CTIeIMaIbHOCTeN arpap. By30B / D. A.

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

5. Kaitroponiosa E. A.Ilonyuenue, GpU3HMKO-XUMHUYECKHE CBOMCTBA U IPUMEHEHHE
nonumepoB : yued. nocooue / E. A. Kaiiroponosa, E. C. Koctenko, E. K.

SA6nonckas. — 2-e uzn., ucnpas. u jgom. — Kpacaomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY.pdf

6.2 Vueonas  aumepamypa u  memoouyeckue — ykazauus (01
CamocmosmenbHol pabomol)

1. Xumus B CTpOUTENHCTBE [DIEKTPOHHBIN pecypc] : koHcmekT Jyekiui / FO.B.

YctuHoBa [M ap.]. — DJEKTPOH. TEKCTOBbIE JaHHbIe. — M. : MoOCKOBCKUi
rOoCyJIJapCTBEHHBIN CTpoUTENbHBIM yHHBepcutTeT, Al [l Op Meauna, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jgocryna:

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

2.I'aiimyxoBa H. I'. XuMus KOHCTPYKIIMOHHBIX MaTepPHAJIOB: yueb. mocodue. /
H.T'. T'alinykoBa, 1. B. IllabanoBa. — Kpacnonap: 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. T'aiigykoBa H. I".OnexTpoxuMuueckue nporecchl B TeXHUKe: yued. nmocoodue. / H.

I'. T'afinykoBa, U. B. lllabanoBa. — KpacHonap:Kyo6I'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. AnekcannpoBa J. A. Xumus MeTamioB : yue0. mocodue / D. A.
AnekcangpoBa,O. A. JlemuaeHko. — 2-¢ u3., ucupas. 1 gon. — KpacHomap :

Ky6I'AY, 2015. - 300 c.
https://edu.kubsau.ru/file.php/105/Uch posobie KHimija metallov 2 1.pdf



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

5. Xumus: TeOpeTUYECKUe U CrielUalIbHbIC acleKTHI : yuel. mocodue / H E.
Kocsnok, C. A. IlectynoBa, 1. U. Cunoposa, /. B. I'aBpuiienko. — Kpacuogap :

Ky6I'AY, 2018. — 189 c.
https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i specialnye aspekty.pdf

6.51610uckas E. K. PaGouas Tetpans kK 1a00paTopHbIM paboTaM MO TUCIUTUINHE
«Xumus» / E. K. S6monckas, C. A. IlectynoBa. Kpacaogap: KyoI'AY, 2012. — 69
c. Pexxum nocryma:

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

7.Kocsnok H.E., Koctenko E.C., Kaiiropogosa E.A. CipaBo4HMK 110 0011I€H U

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

/ ®OHJ OLIEHOYHBIX CPEICTB sl IPOBeIeHHSI IPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH € YKa3aHWeM JITanoB ux popMupoBaHus B
npouecce ocsoenuss OITIOII BO

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHA CHOPMUPOBAHHOCTH
Howmep cemectpa* KOMIIETEHIIMHI 1O AUCUUIUIMHAM, IPAKTHUKaM B IIPOLIECCE OCBOCHHUS
OIIOII BO

OIIK-1 Cnocofen pewmars 3aaa4u  NPO(ECCHOHAIBHON 1eSTeIbLHOCTH HAa OCHOBE
HCNOJb30BAHNS TEOPETHYECKHX M NMPAKTHYECKHX OCHOB €CTECTBEHHBIX M TEeXHHYECKHX
HAYK, a TAK/Ke MaTeMaTH4YeCKOro annapara

1,2 Bricmras maremMatuka

2 dusznka

1 Xumus

1 HaueprarenbHas reomerpust

2 WnxenepHas rpaduxa

3 Kommnbrotepras rpaduka

2 Teopernueckas MexaHUKa

4 MexaHuKa )KUJIKOCTH U Tas3a

3 TexHnueckas MexaHuKa

4 DJIEeKTPOTEXHUKA U IJICKTPOCHAOKEHHE

2 W3pIckaTenbCcKast MpaKTHKa

8 [TonroToBka K mporeaype 3aIrThl ¥ 3aIUTa BBIITYCKHON
KBAJIM(HUKAIIMOHHON paboThI.

*JTtan GopMHUPOBaHUS KOMIIETCHITUH COOTBETCTBYET HOMEPY ceMecTpa



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

7.2 Onucanmne noka3sarteJsieil 1 KpuTepueB OlleHUBAHUA KOMIIETEHUMH HA

PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCAaHHUEC IIKAJbI OIICHUBAHUA

YpoBeHb OCBOCHHS Or1eHou
IInarnpyemMbie pe3yabTaThl HeynosnerBopu | YnoBierBopu HOE
py pesy Y p ! P Xopormo OTim4HO
OCBOCHUS KOMIICTCHITUH TEJIbHO TEIbHO N . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MUHUMAaJIBHBIN) | (TTOPOTOBBIH)

OIIK-1.

CnocofeH pemats 3aa4d  NpPoecCHOHAJBLHON [eATeJHLHOCTH Ha

OCHOBE€ HCIOJb30BAaHUSA
TEOPETHYECKUX U NMPAKTHYCCKUX OCHOB €CTECTBCHHBLIX M TEXHHYECKHUX HAYK, a4 TAKKEC MATEMATUYECKOI0

anmapara
OIIK-1.1 BrisiBieHue u He Brajaeetr | Mmeer HUmeer 3Haer Ha | [Jokman
knaccupukanus GU3NICCKUX U 3HaHUSIMH MMOBEPXHOCTH | IOCTATOYHBIC | BBICOKOM mo BKP,
XUMHYECKHX MPOIECCOB, (dbu3nveckux U | bie 3HAHUS | 3HAHUSA YpOBHE BOTIPOCHI
MPOTEKAIONIUX Ha 00BEKTE XUMUYECKUX ¢usnveckux ¥ | Gu3MUeCKUX W | PU3NYECKHUE | YICHOB
npodeccroHaNbHOM MPOLIECCOB, XUMHUYICCKHUX XUMUYECKHUX u 9K,
NEeATEIbHOCTH MIPOTEKAIOLINX MIPOLIECCOB, IIPOLIECCOB, xumnueckne | BKP
Ha 00BEKTE | MPOTEKAMINX | MPOTCKAOIIUX | MPOIECCHI,
npodeccHoHanb | HA ~ OOBEKTe | Ha  OOBEKTe | MPOTEKAarom]
HOM mpodeccrona | mpodeccroHa | me Ha
JIESTeTHHOCTH JTEHON TBHOH 00BEKTE
JEATENIbHOCTH | JIESTENBHOCTH | mpodeccroH
aJbHOM
JIeSITeNTBHOCT
u
OIIK-1.2 Onpenenenue He yMmeer | YmMeer Ha | YMmeer Ha | Ymeer  Ha | Jokian
XapaKTepUCTUK (PU3NIECKOro onpeneniTh HU3KOM JIOCTaTOYHOM | BBICOKOM mo BKP,
npoiiecca (SBICHHUsA), XapaKTepUCTHK | ypOBHE YpOBHE YpOBHE BOTIPOCHI
XapaKTepHOTO JJIs1 0OBEKTOB u  (u3HyIecKoro | ompenensiTh OTIpeNIeNATh OTIpEeNeNATh | YWICHOB
npo¢eCcCHOHANTBHOM mporiecca XapaKTepUCTH | XapakTepuctu | xapakrepuct | ['OK,
JIeATEeIbHOCTH, HA OCHOBE (sBICHMS), KH KM HUKHU BKP
TEOPETHICCKOTO U XapaKTepHOTO ¢usmdeckoro | ¢uzmveckoro | GpuU3HUIECKOT
SKCIEPUMEHTAIEHOTO UiE  00OBEKTOB | mporecca mporiecca 0 Tporecca
HCCIIeTOBaHUI npodeccuonans | (SIBICHHSA), (stBIICHUSL), (sBICHNS),
HOM XapaKTepHOTO | XapaKTepHOTO | XapaKTepHOT
JIeSITETIBHOCTH, U1 OOBEKTOB | I OOBEKTOB | O JUIs
Ha ocHOBe | mpodeccrona | mpodeccroHa | OOBEKTOB
TEOPETUYECKOTO | JIBHOU JIbHOM npodeccuon
u JEeSITeIbHOCTH, | NESITEIbHOCTH, | albHOU
SKCHEPUMEHTA | Ha OCHOBE | Ha OCHOBE | JESITEIBHOCT
BHOTO TEOPETUYECKO | TEOPETHYECKO | W, HA OCHOBE
HCCIIeTIOBaHHUN ro U | TO U | TEOpETHYECK
SKCIICPUMEHTA | SKCIICPUMEHTa | OTO u
JTBHOTO JTBHOTO AKCICPUMCH
WCCIICAOBAHUNA | WCCIICIOBAHUHA | TAIBHOTO
HCCIIEI0BaH
it
OIIK-1.3 Onpenenenue He ymeer | YMmeer Ha | YMmeeT Ha | YMeer  Ha | 3amaHue
XapaAKTEPUCTUK XUMHUIECKOTO OIIPENEIATh HU3KOM JIOCTATOYHOM BBICOKOM Ha BKP,
mporiecca (SIBICHHs), XapaKkTepUCTHK | ypOBHE YpOBHE YpOBHE peneH3u
XapaKTepHOTO JJIs1 0OBEKTOB U XUMHYECKOTO | OIPEnessiTh oTpeneNniTh ompeneniaTh | A Ha
npodeccrnoHaNbHONI rporecca XapaKkTepUCTH | xapakrepuctu | xapakrepuct | BKP,
JIESITeIbHOCTH, Ha OCHOBE (sBIICHUS), KH KH UKH noptdo
JKCIEPUMEHTAIBHBIX XapaKTepHOTO XUMHYECKOTO | XUMHYECKOTO | XUMHYECKOT | O
UCCIICTIOBAaHHI Uil OOBEKTOB | Ipolecca mporecca 0 mporecca
npodeccuoHanb | (SBICHHSA), (siBIICHUS), (stBICHMS),
HOWM XapaKTepHOTO | XapaKTepHOTO | XapaKTepHOT
JIESITeTbHOCTH, UL OOBEKTOB | UII OOBEKTOB | O JUIs
Ha ocHoBe | mpodeccuona | mpodeccroHa | 0OBEKTOB
SKCHEPUMEHTANl | JIbHOH JTHHON podeccHoH
BHBIX NeSITeIbHOCTH, | OESTEIbHOCTH, | albHOU
HCCIIeIOBaHUH Ha OCHOBE | Ha OCHOBE | NESITeIhHOCT




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemble pe3ysibTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOE
OCBOEHMS KOMIIETEHIINU TEJILHO TEJIBHO . . CpeCTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMAaJIBHBIN) | (TTOPOTOBBIIT)
SKCIEpUMEHTa | SKCIEepUMEHTa | U, HA OCHOBE
JIBHBIX JIbHBIX 9KCIEPUMEH
HCCIIEI0OBAaHUM | UCCIIENOBAHUM | TabHBIX
HCCIICI0BaH
ui
OIIK-1.4 ITpencraBienue He ymeer | YMeer Ha | YMeer Ha | YMeer Ha | 3amanue
6a30BbIX AJIs MPO(HECCHOHATBHON | MPENCTaBIATh HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
cdepsl pr3mdgeckux mporeccoB u | 0a30BBIE JUIL | ypOBHE YpOBHE ypoBHE peneH3u
SBJICHUH B BUJC npodeccHoHans | NPEACTAaBIATh | NMPEACTaBIATH | HPEICTABIAT | 5 Ha
MaTeMaTHIeCKOT0o(MX) HOM ctepsr | 6azoBele s | OazoBele ansd | b 6asoBeie | BKP,
ypaBHEHHSI(i1) (huznueckue npogeccrona | mpodeccuoHa | I moptdo
MPOLIECCHI U | nbHOH cdepsl | NbHOH cdepsl | mpodeccuon | nuo
SBJICHUS B BHUJIE | (hU3MUECKHe busnyeckne aNbHOU
MaTeMaTHYecko | Hpolecchl U | mpouecchl  H | cdepbl
ro(ux) SIBJICHUS B | SIBICHHUSA B | ¢u3uyeckue
ypaBHeHUsI() BUJIE BUJIE MpPOIECChl U
MaTeMaTH4ecK | MaTeMaTH4YeCK | SBICHHUS B
oro(ux) oro(ux) BUZIC
ypaBHeHIsA(#) | ypaBHeHUsA(H) | MaTemMaTrnie
CKOTOo(1X)
ypaBHeHUsI(H
)
OIIK-1.5 Bei6op 6a30BbIX He Biaajgeet | Ha Hu3koM | Ha Ha BricoxoMm | 3aganue
(U3MYECKUX U XUMUYECKUX HaBBIKAMU YpOBHE JIOCTaTOYHOM | YpOBHE Ha BKP,
3aKOHOB JJIS PEIICHUS 3a/1a4 BIOOpA BJIaJICET YpOBHE BIIaJICeT pereH3u
npo¢eCCUOHANTBHOM 06a30BBIX HaBBbIKAMU BJIaJICET HaBbIKaMU 1 Ha
JIeSTENBHOCTH ¢usnueckux u | BeIOOpA HaBbIKaMU BbIOOpa BKP,
XUMUYECKUX 0a30BbIX BbIOOpa 6a30BbIX nopTdot
3aKOHOB Juisl | pusnueckux u | 6a30BBIX ¢dusnyeckux | Mo
pemieHust 3a7ad | XMMHYECKHX ¢du3nyeckux u | u
npodeccHoHab | 3aKOHOB  UISL | XMMHYECKUX XUMHYECKHX
HOH pemeHuns 3aKOHOB  JUISl | 3aKOHOB ISt
JIeSITeIIbHOCTH 3a7aq pemeHust perneHus
npodeccrona | 3amad 3a1aq
JTBHON npodeccrona | mMpoeCCHOH
JIESATENIBHOCTH | JIbHOMU aJbHOU
JIESITETTBHOCTH | JIESTEITBHOCT
u
OIIK-1.6 Pemenne nmxeHepusix | He yMmeeT | Ymeer Ha | YMmeer Ha | YMeer  Ha | 3amaHue
3a71a4 C ITOMOILBIO peuwars HUA3KOM JIOCTATOYHOM BBICOKOM Ha BKP,
MaTeMaTHYECKOro amrmapara HWH)XEHEPHBIE YpOBHE YpOBHE YpOBHE peneH3u
BEKTOPHOH anreOpsl, 3a7a4n c | pemars pemarb pemars s Ha
AQHAJTMTHYECKOHN Te€OMETPUH U MIOMOIIIBIO WH)KCHEPHBIE | MHXeHepHble | mHkeHepHsl | BKP,
MaTeMaTHYECKOTO aHaIN3a MaTeMaTHYecKo | 3aja4n c | 3amaun c | e 3amaunm c | moprdon
To amnmapara | HOMOIIbIO MOMOIIBIO MOMOILBIO 1o
BEKTOPHOMI MaTeMaTH4ecK | MaTeMaTH4YecK | MaremMarhye
anreOpHl, Oro ammapara | oro ammapara | CKOro
AHAJIMTUYECKON | BEKTOPHOM BEKTOPHOMU anmapara
reOMETPUH u | anreOpsl, anreOpel, BEKTOPHOH
MaTeMaTHYECKO | aHAJUTHYECKO | aHAJUTHYECKO | anreOpsl,
ro aHajim3a A TeoMETpuM | U TEOMETPUU U | aHAJIIUTUYEC
31 MaTeMaTHYeCcK | KOi
MaTeMaTHYeCcK | Oro aHaIn3a TEOMETPUH U
Oro aHanmusa Maremaruue
CKOTO
aHaJm3a
OIIK-1.7 Pemenue ypaBHEeHUH, He ymeer | YMeer Ha | YMmeer Ha | YMeeT  Ha | 3amaHue
OIUCHIBAIONINX OCHOBHBIE pemartsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
(u3MYECKHe NPOLECCHI, C YpaBHEHUs, YpOBHE YpOBHE YpOBHE peleH3u




YpoBeHb OCBOCHHUS

OreHou

[Tnanupyemsle pe3yabTaTsl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOE
OCBOEHMS KOMIIETEHIINU TENbHO TEJIBHO . . CpeCTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMAaJIBHBIN) | (TTOPOTOBBIIT)
MPUMEHEHHUEM METOJIOB ONMUCHIBAIOIIME | pelIaTh pemaThb pemaTb s Ha
JIMHEHHOW anreOpsl 1 OCHOBHBIE YpaBHEHHS, YpaBHEHHH, ypaBHEHU, BKP,
MaTeMaTHYECKOTO aHaIu3a ¢usnueckne OITUCHIBAIOIIN | OTMCHIBAIOIIM | OMKCHIBAIOI | ITOPTdOI
MPOLIECCHI, C| € OCHOBHBIE | € OCHOBHBIE | HE 1o
TIPUMEHCHAEM ¢usmaeckne ¢dusngeckue OCHOBHBIE
METOJIOB MPOLECCHI, C | MPOIECCH, C | (U3MUECKHe
JIMHENHON NPUMEHEHUEM | MIPUMEHEHHEM | IPOLECCHI, C
anreOpsl U | METO/OB METOJIOB MIPUMCHEHHE
MaTeMaTHYEeCKO | JIMHEHHOM JIMHEHHON M  METOIOB
TO aHaJI3a anreOphl u | anreOpsl U | TUHEWHOU
MaTeMaTH4ecK | MareMaTH4YecK | anreOpsl |
Oro aHanmu3a Oro aHanu3a MaTeMaTuue
CKOTO
aHainm3a
OIIK-1.8 Obpabotka pacuetusix | He Baameer | Ha  wuskom | Ha Ha BricokoMm | 3amanue
U 3KCIIEPUMEHTAJIbHBIX JaHHBIX HaBBIKAMU YpOBHE JIOCTaTOYHOM | YpOBHE Ha BKP,
BEPOSITHOCTHO-CTATHCTHYECKUMHU | 00paboTKH BIazeeT YpOBHE BIazeeT peneHsu
METOJlaMU pacdeTHbIX U | HaBBIKAMH BIazieeT HaBbIKAMHU o Ha
SKCIIEpUMEHTaN | 00pabOTKU HaBBIKAMU 00paboTku BKP,
BHBIX  JIaHHBIX | PacCUYeTHBIX U | 0OpabOTKH pacdeTHbIX U | mopThomn
BEPOSITHOCTHO- | DKCIICPUMEHTA | pacdeTHBIX M | 3KCHEPHMEH | HO
CTaTHCTHYECKH | JIBHBIX SKCTIEPUMEHTa | TAJBHBIX
MH METOJJaMH JAHHBIX JIBHBIX JTAaHHBIX
BEPOSATHOCTHO | JaHHBIX BEPOSATHOCTH
- BEPOSATHOCTHO | O-
CTaTUCTHYECK | - CTaTUCTHYEC
HMHI CTaTUCTUYECK | KHUMHU
MeTOoJaMu UMH MeTOoAaMu
METOJIaMH
OIIK-1.9 Pemienne unxenepno- | He yMmeeT | Ymeer Ha | YMmeer Ha | YMeer  Ha | 3azaHue
TeOMETPUYECKHX 3a1ad pemats HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
rpaguIecKuMH criocodbamu WHKEHEPHO- ypOBHE YpOBHE YpOBHE peneHsu
TEOMETPUYECKH | pelIaTh pemarts pemars s Ha
e 3a/lau | UHXKEHEPHO- HUHXEHEPHO- nnxenepHo- | BKP,
rpadM4eCKUMH | TEOMETPUYECK | TEOMETPHYECK | reoMeTpuuec | HopTdo
criocobamu ue 3a1aun | ue 3aaun | KUe 3ajadd | Mo
rpadguyeckum | rpaduueckuMm | rpaduuecku
U criocobamu u ciocobaMu | MU
crocobamu
OIIK-1.10 Ouenka Bo3aeiicteus | He yMeeT | Ymeer Ha | Ymeer Ha | YMmeer  Ha | 3amaHue
TEXHOT'€HHBIX (paKTOPOB Ha MIPOBOTUTH HHU3KOM JIOCTAaTOYHOM | BBICOKOM Ha BKP,
COCTOSIHHE OKpY>Karolel cpesibl | OLEHKY ypOBHE YpOBHE YpOBHE peneHsu
BO3JICHCTBHS MIPOBOANTD MIPOBOANTH MIPOBOANTH s Ha
TEXHOT€HHBIX OILICHKY OLICHKY OLICHKY BKP,
(akTOpOB  Ha | BO3IEHCTBUA BO3JCUCTBUS BO3/IeicTBUSL | mOPTQOI
COCTOSIHUE TE€XHOTEHHBIX | TEXHOT€HHBIX | TEXHOTCHHBI | HO
OKpy>Karomien ¢daxTopoB Ha | dakTopoB Ha | X (aKTOpoB
cpensl COCTOSIHUE COCTOSIHHE Ha
OKpY’Karolleil | OKpy»Xarolel | COCTOSTHHE
cpersl cpensl OKpY’KaroIe
W cpefibl
OIIK-1.11 Ompenenenwue He yMmeeT | Ymeer Ha | YMmeer Ha | YMmeer  Ha | 3amanue
XapaAKTEPUCTHUK IPOLIECCOB OIIPENEIATh HU3KOM JIOCTATOYHOM BBICOKOM Ha BKP,
pactipeniesieHust, IpeoOpa3oBaHusl | XapaKTEPUCTHK | YPOBHE YpOBHE YpOBHE peneH3u
U MCIIOJIb30BAHUS DJIEKTPUYECKOH | U MPOLIECCOB | ONPEAETATh OnpenensTh omnpenenaTs | s Ha
9HEPTUH B 3JIEKTPUYECKHUX LIEISIX | paclpeieNieHus, | XapakTepucTu | xapakrepuctu | xapakrepuct | BKP,
npeoOpa3oBaHM | KM IIPOLECCOB | KM TIPOIECCOB | MKH noprgon
o U | pacHpesiereHU | pacHpefeleHU | MPOLECCOB 1o
UCTIONB30BaHus | 4, A, pacnpeneneH




YpoBeHb OCBOCHHUS Ouenou
[Tnanupyemblie pe3yabTaThl HeynoenerBopu | YnmoBneTBopu Xopotio Otuuto HOE
OCBOEHHUSI KOMITETEHITUH TEBHO TEJILHO . . CPEICTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMaJIbHBIHN) | (OPOTOBBIiN)
JNIEKTPUYECKON | mpeoOpa3oBaH | mpeoOpa3oBaH | us,
SHEPTrUuu B | us U | us U | mpeobpa3oBa
ANIEKTPUYECCKUX | MCIOJNB30BAHHM | UCIIOJIL30BAHU | HHUS u
HETISIX s s HCIOJIb30Ba
QIEKTPHYECKO | DJEKTPUUECKO | HHUSA
W DHEpruu B | B DHEPrUM B | DJIEKTPUUECK
QNEKTPUYECKH | JMEKTPHUSCKH | O DHEpPruu
X TIeTsIX X IIETsIX B
ANEKTPHUIECK
HX IETsIX
7.3 TunoBwIe KOHTPOJIbHBIC 3aJJaHUA UJIX  HUHBbIC mMaTrepualbl,

HeoO0XoauMbIe JJIsl OLEHKH 3HAHMI, YMEHHMi, HABBIKOB, XapPAKTEePHU3YIOLIHX
Jranbl popMUPOBaHUA KOMIIETeHUMH B nipouecce ocsoenusi OIIOII BO

KoHTpoas 0cBOEHUSI AUCHUIIIIMHBI «XUMUSD» MTPOBOAUTCS B COOTBETCTBUH C
[In KyoT'AY 2.2.4 «@oH0 oyenounvix cpedcmsy MO BUIAM OLICHOYHBIX CPEICTB
u3 TaOmuubl 7.2: KEWChbl, KOHTPOJBbHBIE 3aJlaHHsl, TECThl, TeMbl pedeparon
(moKJIaIoB), U T.J.

Tekymuii KOHTPOJb MO JOUCHHUIUIMHE «XUMHS»  MO3BOJSAET OLEHUTh
CTENEHb BOCHPUATUS y4eOHOro Marepuana U MPOBOIAUTCS JJIsl OLICHKU 3HAHUM,
YMEHHMM, HaBBIKOB M OIbITA JICSITEIBHOCTH, XapaKTEpU3YIOLIUX  ATarbl
dhopmupoBaHus KoMIeTeHIUH B riporiecce ocBoenust OITOIT BO

Tekyluii KOHTPOJIb TPOBOAMUTCS KaK KOHTPOJIb TEMATHYECKUI (TI0 UTOram
U3YYEHUS OMPENENICHHBIX TEeM JUCHUIUIMHBI) U  PYyOESKHBIH  (KOHTPOJIb
ONPEAETIEHHOTO Pa3/ielia WM HECKOJIBKUX Pa3/IelIOB, IEPE] TEM, KaK MPUCTYIUTh K
U3YYEHUIO OYepeTHOW YacTh yueOHOro wmatepuana). Pe3ynbTaThl TEKYIEro
KOHTPOJISI UCITOJIB3YIOTCS IIPU NMPOBEACHUH POMEKYTOUHOM aTTECTALMH.

Keiic-3apanus

Keiic-3apanue nmo teme Ne 1. «OCHOBHBIE 32aKOHLI U TIOHATHS XUMMID)

Onpenenenue maccoBoii 104 oxkcuaa meam (11) B kapoonare
ruapoxcomenu (I1)

PeakTuBbl u o6opyroBanue: mopoiok coiu (CUOH),COs, dapdopossrii
TUTENb,  TUTENIbHbIE  IIUMUbL,  MydenpHas  Me4b,  OAKCHUKAaTOp,  BECHI
TEXHOXUMHUYECKHE.

Boimosinenue pa6orbl. DaphopoBbli TUredb IMYCTOM M B3BEUICHHBIM
npokanute B Mydese A0 MOCTOSTHHON MacChl TPH TeX K€ YCIOBUSX, PU KOTOPBIX
Ipeanojgaraercss MNpoKalIuBaTh coib. lIpeaHa3HayeHHBIM I NPOKAIMBAHUS
TUTENIb BO3bMHUTE TUTEIbHBIMU IIMIILIAMU 32 Kpall M MOMECTUTE B MY(QEIbHYIO
neub. [Tocne 25-30 MuH npokaauBaHus TOCTaHLTE €ro U3 Meuu, JalTe OCThITh Ha




aucte acbecta M TiepeHecuTe B AKcHKarop. IlocimeaHuil 3akpoMTe KPBIIIKON
cnycms 1-2 mun, iHA4YE IPU OXJIAXKICHUU B 3KCUKATOPE CO3AETCA PA3PSIKECHUE U
KPBIIKY OyAE€T TPYJIHO OTKPBITh. OXJaguTe TUTEIb B AKCUKATOPE JO KOMHATHOM
TEMIIEPATyPbl U B3BECHTE HA AHATUTUYECKUX BECAX.

B mpenBapuTenbHO B3BEMIEHHBIM W JOBEAEHHBIM IO IOCTOSHHOW MAacChl
TUTEJIb MIOMECTUTE HABECKY MpUONM3UTENbHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),CO;3, Turenp ¢ COJIbIO TOMECTUTE B MYy(ENIbHYIO I€Yb U MPOKAIHWTE B
teuenue 10 mun npu temneparype 350—400 °C. Koraa nBet HarpeToro BeliecTBa
U3MEHUTCS 1O YEpPHOTO, IIWMIAMUA TIEPEHECUTE TUTENb B HKCUKATOP IS
OXJIQXKIEHUA 10 KOMHATHOW TeMIIEPaTyphI.

3aTeM B3BECHTE TUTENIb C COJCPKUMBIM Ha TE€X KE Becax.

[IpoBeauTe KOHTPONBHBIA ONBIT. J[JI1 3TOrO BHOBBH MPOKAIUTE THUIENb C
COAEPKUMBIM B TeueHue 10 MUH, OXJIAIUTE €r0 B DKCUKATOpE U B3BechTe. Ecmm
pacxokJieHHe Mo Macce coctaBisger He Oosee 0,02 r, cuuTaercs, 4TO COJb
paslioxkuiaack  MOJHOCTBIO. Eciam  pacxoxjaeHue  Oojbliee, MOBTOPUTE
poKajauBaHue o0pasLa.

3anuce oanHblx onvima.

Macca turiasg My, T

Macca Turis ¢ BemecTBOM My+comu, I

Hasecka comm Mcou, T.

Macca TUTJIS ¢ BEIECTBOM (I10CIIE TPOKATUBAHUSA) M'rtcomn, T.
Macca BelecTBa Iocie MPOKaauBaHus M coam, T.

PaccunTaiiTe no moJiy4eHHbIM TaHHBIM COAEP>KAHUE MPOAYKTA PA3IO0KEHUS B
OCHOBHOM BEILIECTBE, a 0 (JOpMYJIe BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHUE.

® = m(CuO)/m((CuOH),CO3), B momsax eawHMIBI WK B % MPOIICHTAX,
(ymnHoxwus Ha 100).

Bbrunciaure a0COMIOTHYH) M OTHOCHUTEJILHYH) OHIMOKM OIpeae/ieHHs.
CneJiaiite BbIBOJBI 110 padore.

KoHTpoJsibHBIE BONIPOCHI

abrwnE

1. OnuHAaKOBO JIM YKCIIO MOJIEKYIT: a) B 1 T Bogopoaa u B 1 T kucnoposa; 6) B 1
MOJIb Bogopoaa U B 1 Mok kucimopoaa?

2. Kakue BeliecTBa Ha3bIBatoTCs AaibToHUAamMu? [IpuBenure npumepsi.

3. UTo 03HA4aeT MOHITUE «MOJIAPHASI Macca BElleCTBa»? BbIUYMCINTE MOJISIPHYIO
Maccy TUAPOKCUIA KAJIbIIUSI.

4. ChopmynupyiitTe ClIeICTBUS U3 3aK0OHA ABOTAIPO.

5. Yto Takoe aToM, MoJiekyna? UTo Takoe MpoCTOe BEMIECTBO, CIIOKHOE?

6. [aiite GopMyIMPOBKY MOHATUIO «XUMUYECKUN IKBUBAJICHT.

7. Onpenenute MoJsipHbie Macchl SkBuBasieHTOB: N2O, PCls, H,S.

8. Ompenenute MOJSPHBIE MacChl SKBHUBAJCHTOB KHCJIOT W OCHOBAHUN B
CJIEIYIOLIUX PEAKIIMIX:

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

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

B) HsPO, + Ca(OH)z = CaHPO, + 2H,0



9. CdopmynupyiTe 3aKOH 5SKBUBAJEHTOB, HAIMIIMTE €ro MaTeMaTHYECKOE
BBIPAKECHHE.

10. YUto Takoe «3KBHUBAJIEHTHbIA 00bemM»? Kakue oOBbeMBI MPU H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KUCIIOpOJa, okcua yriepoaa (IV), ammuaka?

Keiic-3apanmne no reme Ne 1 «Kiacchl HeOpranm4ecKux coeMHeHuin»

OnblIT. [TosryyeHue cpegHux coJjiei

a) PeakTuBbI: pactBOop xyopuma Oapusi 1 H., pacTBop cyiwdara Hatpus 1 H.,
npoOupKa.

Hamute B mpobupky 3-4 kamam pactBopa xjiopuma Oapus, mo6aButh 3-4
KAl pacTBopa cyibdara U HaTpusl.

0) PeakTuBbI: pacTBOp CyJb(hara Meu 1 H., IIMHK META/UTAYSCKUI, TIPOOHpKA.

Hanute B npobupky 3-4 xarmim pactBopa cysibdaTta Meau, OpOCUTh KyCOueK
LMHKA.

B) PeakTuBbI: HaCBIEHHBIN PACTBOP THIPOKCHUIA KAJIBIUS, OKCUJL YTIEpoaa
(IV), anmapar Kumrma

Hamute B mpobupky no 1/3 oObemMa pacTBOpa THUIAPOKCHIIA KaIbIUS
(U3BEeCTKOBas BOJA) U MPOIMYCTUTh Yepe3 Hero okcua yriepona (1V) (yrimexkucmbrii
ra3) u3 annapara Kumma 0 nosiBieHust MyTH.

3ananue. 3anuCh JAHHBIX ONBITA.

1) OTmMeTbTe U3MEHEHUS B TPOOUPKAX B X0JI€ MPOBEJICHHUS OMBITOB.

2) Hanumwure ypaBHEHHS XHUMHYECKUX pEAKIUNA, NPOTEKAIOMMNX B
poOUpKax.

3) Iox ka0l u3 peakiuil YKakKUTe MPU3HAK peakiuu (Harpumep, Oenbii
0CaJioK, 00eCIIBEYMBAHUE U T.II.)

4) HazoBuTe Bce MPOAYKTHI PEAKIINH, 382 UCKIIFOUEHUEM BO/IbI.

5) CdopmynupyiiTe BBIBOA: pPEaKIMAMH, MEXKIy KaKUMH KJlaccaMu
HEOPTaHUYECKUX COCTMHEHUN MOXKHO MOTYYUTh CPETHUE COJIH?

KoHTpoJibHBIE BOIIPOCHI
Hanummre ypaBHEHHMS peakuuid, ¢ MOMOIIBIO KOTOPBIX MOYHO OCYUIECTBUTH
CJHEYIOIINE MTPEBPAILECHNUS, MPOYKThI peaKkIluii HA30BUTE:

1. C02 — CaC03 — Ca0O — Ca(N03)2 — Ca SO4

2Fe,0; — FCz(SO4)3 — FC(OH)3 — FeOHCl, — FeCl3

3. SOz — SOs — H2804 — Ca(HSO4)2 — CaSO4

4. K — K>,0 — KOH — KHCO3 — K,COs3

5. Al — Aly(SOu)s — Al(OH)s — AI(OH),Cl — AICl;

6. BaO — Ba(OH), — BaOHNO3; — Ba(NO3), — BaSO,

7. FE(OH)g — FeCl; — FGQ(SO4)3 - FG(OH)3 - FG(OH)zcl
8. Ca — Ca0O — Ca(OH); — Ca(NO3); — CaCO3

9.7n — Zl’lClz — Zn(OH)z — (ZHOH)2804 — ZI’ISO4

10. Na,O — NaOH — NaHSO, — Na2804 — NaHSO,



11.P— P205 — Cas(PO4)2 — H3PO4 — KzHPO4

12. MgO — MgCl, — Mg(OH), »MgOHNO; —Mg(NOs),
13. ZnO — ZnSO4 — Zn(OH); — NapZnO,; — Zn(OH);

14. H3P04 — P205 — Bag(PO4)2 — H3PO4 — Ba(H2PO4)2
15 CuO — CuClz — CU(OH)Z — (CUOH)3PO4 — CU3(PO4)2
16. Ba — BaO — Ba(OH); — BaOHCI — BaCl..

17.P — P205 — H3PO4 — NaH2P04 — N3.3PO4

18. Fe—Fe,05+HCl —X—Fe(OH)s s Y—Fe(SOu)s.
19. P —>P205—>H3PO4—>Ba(H2PO4)2—>B33(PO4)2+H2804—>?

20. K—>KOH—KHCO3—CaCO3—Ca(HCO); s ?

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

(OHeprernka XMMHYECKHUX MPOLECCOB)
A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHMS MPoLecca
1. Vcnonb3ys cipaBOYHbIE JaHHBIE TaOJMIIBI, ONMpPENeTuTe U300apHbI TEMIOBON

¢ pext AH 293 XUMUUECKOl peaKkIMy BalIero BapuaHTa
C2H4(r)+ 30y <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOA O BBIJICJICHHM WIH INOIVIOIIEHUM TeIUIOTBI B Ipolecce
peaKkumu.

2. Omnpenenure nsmenenue sHTporu ASPyg B XOme XHMMHYECKOH peakiuw,
NpOTEKAlOWEd TpH CTAHAAPTHBIX YCIOBHUSX B HJEATBHOM Ta3000pa3HOM
cocrosuun. OObsicHuTe 3HAK u3MeHenmss AS’xs B pesyabTare JaHHOI
peaKuum.

3. Onpenenure usMenenue sHeprun I'no6ea AG%ogg B X016 XMMHUECKOH peakiuy,
UCIIOJIb3Ysl CTIpaBOYHbBIC JaHHBIC Tabmuibl. [1o 3HaKy u3Menenus sHepruu ['nd6ca
AG%gs caenaiite BbHIBOJ 0 BO3MOKHOCTH CAMOINPOM3BOJBLHOIO NMPOTEKAHMS

peaKium.

Ta6HI/IHa CTaHJ:[apTHbIe 3HAYCHUA TCPMOJUHAMUYCCKUX BCINYNH HEKOTOPBIX BEIICCTB
Beecrso | Cocrosinue AHO5 ke AGOes ki S%¢8,  Jlx/Mons K

MOTb, MOTb,

CaH2 r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Ha r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHs4 r -74,850 -50,830 186,190
CcO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720




H20 K -285,950 -237,190 69,940

N2 r 0,000 0,000 200,000
H2 r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

b) «Onpenesienne TenjoBoro 3gpgexra npouecca pacTBOPeHUs
NHsNO3»

Oo6opynoBanune u marepuanbl. 1. Hurpat ammonust NHsNO3. 2. Crakansl
(250-300 mm). 3. TepmoMeTp, YKpETIICHHBIH B IITATHUBE.

BorinosiHenue. B crakaH Haneiite HEMHOTO BoAbl. OMyCTUTE TEPMOMETD,
MOTPY3UB €ro MIApUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPUCTAJJIOB HUTpaTa aMMOHMS. TepMOMETp MOKa3bIBaET CHUJIIBHOE MOHUKEHUE
TEMIIEPATYPbI pACTBOPA.

NH4N03(KP) + nH,O = NH4sNO3-nH,0.

3aganme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopenust
NH4NO:3

Keiic-3aganne mo teme Ne 2 «3aBHCMMOCTB CKOPOCTH XUMHYECKOM
peaKkuyu OT Pa3JIUYHbIX GaKTOPOBY.

OmnpbIT 1. 3aBUCHMOCTD CKOPOCTH PeaKIIUHN
A) 0T KOHUEHTPALMHU pearupyrouuxX BelecTs

PeakTuBbl M 000pyI0BaHHMe: PACTBOP CEPHOW KHUCIOTHI 2 H., PacTBOp
tuocynbdara Hatpus (NaS03) 1H., aucTWIIMpOBaHHAs BOJAA, YETHIPE MEpHbBIC
MPOOUPKHU, KaNeJIbHUIIBI WIH IMUTIETKH, CEKyHI0MED.

Tuocynwdar HaTpusi pearupyer ¢ CEpHOW KHUCIOTOW TIO CIEAYIOIIEMY

YPaBHEHUIO PEAKIIUH:
Na,S,03 + H,SO, = Na,SO4 + SO, + H,0O + Sl

[Ipu3HakoM TMpoTeKarolleld peakuuud SBIAETCS O00pa3oBaHUE MYTH IpHU
BBITIAJICHUU CEPBI B OCAJIOK.
Jl71s mpoBeieHus OTbITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PaBHbIE 0OBEMBI

pacTBOpPOB THOCYJb(aTa HATPUs Pa3IMUYHON KOHLEHTPALMH, ISl 3TOTO BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYIBbGATA U J0BeIUTEe 00beM B Mpodupkax 10 12
Karesb, 100aBUB B KaXyI0 BOJly, KaK yKa3zaHo B Tabnuie 1.



3arem B 1-10 mpoOupKy no6aBbTe 1 Kamio cepHON KUCIOTHI, OJHOBPEMEHHO
BKIIIOYMB cekyHaomep. I[lpociaenurte, uToObl Kamisg HE TMoOMajga Ha CTEHKHU
IPOOHPKH.

Kak TombKO MOSBUTCS MYTh, BHIKIIOUUTE CEKYHJIOMED, U 3aHECUTE PE3yJIbTaT
B Ta0muIy 1.

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

3aganune. 3anuch JaHHBIX ONBITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIIEIOBAHMIM

Tabauua - JlanHbIe OnbITa

Ne KonnuecTBo xanenn O61ee | OTHOCUTENB- Bpewms OtHoCcHUTENb
po- YUCJIO | Has KOHIIGHT- | MOSIBJICHUS | Hasi CKOPOCTh
oupku Pacteop | H20 | Pacteop Kareyb | pamusi. MYTH, peakiu
Na2S20s3, t, cex
Na2S20s H2504 Vo6, C 1/t, cex™
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) Paccunraiite OTHOCUTEIBHYIO TPAKTUYECKYIO CKOPOCTh PEAKIIUH IS
Kaxoro ciydas (1/t), 3Has Bpemst peakiiuu. 3aHecuTe B TaOJIUILY.

3) PaccuuTaiiTe OTHOCUTEIBHYIO KOHIIEHTPAIUIO THOCYIb(aTa: MpuHUMAs
KOHIICHTPAITUIO B TIEPBOM mpodupke ¢ 4-g KarisiMu Cory = 1, ¢ 6-10 KarmmsaMu — Copy
= 1,5 u 1.1. 3aHecuTe JaHHBIC B TAOJIHUITY.

4) IlocTporite rpaduk 3aBUCUMOCTH OTHOCUTEIILHON MPAKTUYECKONU CKOPOCTH
peaKIuu OT OTHOCUTEJIbHOM KOHIIEHTpAIlUU TUOCYIb(aTa HaTpHsl, OTKJIaAbIBast
sHaueHus 1/t mo ocu X 1 Cory. 0 OCH Y.

5) ChopmynupyiiTe BLIBOJ 0 3aBUCHMOCTH CKOPOCTH PeaAKIMH OT
KOHLEHTPAUMH THOCYJIb(aTa HATPUSA NPHU JAHHBIX YCJIOBHUSAX.

OnbIT 2. 3aBHCHMOCTH CKOPOCTH PEaKIUU OT TEMIIEPATYPHhI

W3yuuTe Ha npUMepe peakuuy B onbiTe 1.

Boinosnnenue. st atoro B Tepmoctar ¢ Temreparypoit Ha 10 °C BbIme
KOMHATHOW TeMIlepaTypbl TOMECTHTE 2 MpoOWpKU: OoaHy ¢ 4 kammsiMu | H
pacTBopa THOCYJIb(paTa HATPUS U 8 KAIUIIMU BOJBI, B IPYTYIO — C OJHOM Karujiei
CepHOM KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MpOOUPOK U OTMETHTE
BpEeMsI MTOSIBJICHUSI MYTH.

[ToBTOopuTe ombeiT mpu Temmeparype Ha 20 © m 30 ° BpIIle KOMHATHOM
TEMIIEpaTyphbl.

3apanme. 3anuch JaHHBIX ONBITA.



Pe3ynbTaThl BHECUTE B TAOJUILY M MTOCTPOHTE rpad)ik 3aBUCUMOCTH CKOPOCTH
peakimu OT TeMIieparypsl. PaccunTaiite 3HaueHUE MPAKTHYECKOTO
TEMIEPATypHOTO KO3 PuIeHTa, ucnoap3ys npasuio Bant-I'odda.

OnpiT 3. BiausHue npupoAbI pearupymoUIUX BelmIeCTB Ha CKOPOCTh
XUMHYECKOH peakuuu

Boinosinenue. B 1se npo6upku npuiteiite mo 2 cm® pactBopa KMnOy u 2-3
KaIlid pacTBOpa CEpHOM KUCIOTHI. 3aTeM J00aBbTE B MEPBYIO —
cBexxenpurotoBiaeHHbIN pacTBOp Na;SOs, a Bo Bropyro NaxSOq,

3aganue. 3anuch JaHHBIX oNbITa. OTMETHTE, B KAKOU MPOOUPKE
MIPOUCXO/IUT U3MEHEHUE OKpacku pacTBopa. ChopmynupyiiTe BHIBOJ O BIUSHUU
MPUPOIBI PEATUPYIONTUX BEIIECTB HA CKOPOCTh XMMUYECKOW PEaKIIUH.

BoinosinuTe pacueTHoe 3aanue mo TeMe « CKOPOCTb XMMUYECKUX PEaKIUi»

ATMocdepHBIe 3arps3HEHHS TOCTETIEHHO YHUUTOXKAIOT 3aIIUTHBIA 030HOBBIN CII0H 3eMITH.
O30HOBOMY CJIOIO YIPOXKAIOT, MOCTYMHAIOIINE B aTMOC(epy GTOPHUPOBAHHBIE M XJIOPHUPOBAHHEIE,
yraeBogopoabl — (peon, Hanpumep CCIF, CCloF2, CCIF3. Onu xumudeckd CTaOWIBHBI B
HIDKHUX CIIOSIX atMoc(epsl, HO B cTparocdepe moj AeicTBUEM YIbTpa(uoIeTOBOTO N3IyUCHHUS
CounHna pa3pymiaroTcs, BBIICISAS aTOMApHBIA XJIOp, TOCJIE Yer0 HAYMHAIOT MPOTEKATh PEaKIuu
B3aUMOJICHCTBHSL aTOMapHOIO XJIopa C O30HOM. Paccuumaiime cKopocmv maxou peaxyuu ¢
00pazosanuem KUciopooa u MOHOOKCUOA Xaopa, eciu uepe3 15 ¢ nocne Hauana peaxyuu
MOsipHAs KoHYyeHmpayus o30Ha oOviia 0,3 monv/i, a yepes 35 ¢ om Hauana peakyuu cmana
pasua 0,15 monv/n.

Keiic-3apanue no reme Ne 2
«Xummnueckoe papHosecue. [Ipunnun Jle lllareane»

OnpIT 1. CMelieHrne XUMUYECKOT0 PABHOBECUSA B 3aBUCUMOCTH OT
KOHIEHTPAUMM MPOAYKTOB M UCXOAHBIX BelIeCTB, IPH B3aUMO/IeCTBUM
xjopuaa xkejae3a(lll) c ponranugom kaaus

O6opynoBanne u Mmarepuasabl. 1. YeTblpe KOHUYECKHME MPOOUPKH. 2.
[Munerku. 3. Benbiit axpan. 4. Xnopun xenesa (111) FeCls 0,0025 1. 5. Poxanua
kamuss KSCN 0,0025 w. 6. Xmopun kamus KCl (kpucrammueckuit). 7.
JuctrimmpoBanHas BOJA.

Boinosinenue pa6oTel. B yeThipe KoHMYECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xsopuna xkene3a (I1I) u poganuaa kanus. PactBopbl
pa3MemnianTe CTEKISIHHOW MaJIOYKOM W MOocTaBbTe B mTaTuUB. OIHY MPOOUPKY C
MOJIYYCHHBIM PACTBOPOM COXpPAHUTE JJI CPaBHEHUS pPE3yJlbTaTOB oOMbITa. B
OCTaJIbHbIE TIPOOMPKU J00aBHTE CIEAYIONINE PEaKTHBBI: B TEPBYIO - | Karuio
HACBHIIIIEHHOTO pacTtBopa xjopuiaa keneza (III), Bo BTtopyro - 1 kamimo
HACBIIIEHHOT'O PAacTBOpa POAAHHUAA Kallus, B TPEThIO - HECKOIBKO KPUCTALIIUKOB



xyopuna kanus. CpaBHUTE WHTEHCHBHOCTh OKPACKH IOJIyYE€HHBIX PAaCTBOPOB C
MHTEHCUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONbITA. 3alMIINTE CBOM HAOMIOJCHHS TpPU MPOBEICHUU
pabotel. CocTaBpT€ YpPaBHEHHE COOTBETCTBYIOUIEH OOpaTMMOW peakuuu u
HAMWIINTE BEIPAKEHUE KOHCTAHTHI PABHOBECHSL.

1. Kakwe BemecTBa HAXOAATCS B UCCIICAYEMOM PacTBOPE IIPH PaBHOBECHUU?

2. Kakoe BelecTBo MpUaacT pacTBOPY KPACHYIO OKpPacKy?

3. Kak wu3MeHseTcs WHTEHCHBHOCTH OKpacKd pacTBOpa M, B KaKOM
HaIlpaBJICHUM CMEIIACTCS pPaBHOBECHEC JaHHOW pPaBHOBECHON CHCTEMBI IIPH
nobasiaeHuu: a) xnopuaa xeinesa (I1I); 0) pomanmma Kaaus; B) XJa0puaa Kaaus?

4, Kak WU3MEHSAIOTCA IIPU OTOM B KaXIOM CjIydae KOHIICHTpAIUH
KOMIIOHCHTOB PaBHOBECHOM CHCTEMBI a) poJaHu/1a; 0) XJI0opH1a Kajaus, B) XJIOpuaa
xkene3a (III); r) pomanmma kanams MO CPaBHEHHIO C MX KOHIIEHTPALMSMH IIPU
YCTaHOBJICHUH TTEPBOHAYAIBHOTO PAaBHOBECHS?

OmnbIT 2. BiausiHue TeMnepaTypbl Ha CABUI XMMHUYECKOI0 PAaBHOBECHS
PeakTuBbl M MaTepuajbl: MogHas BOJa, pacTBOp Kpaxmaia, HpOOUPKH,
CIIUPTOBKA, JIep>KaTellb.

Boinosinenue pa6orbl. Hanelite B aBe npoOupku mo 3 cm® HomHOW BOMBI M
n00aBbTE B KXKIYIO U3 HUX MO 1-2 kamu pacTtBopa kpaxmana. Harpelite ogny u3
npoOupok. CpaBHUTE OKPACKY.

3ajanue. VYKaXWATE€ HANpaBICHUE CIABUIAa XHWMHYECKOTO PABHOBECUS IIpHU
HOBBILICHUH TEMIIEPATYPbI U 3HAK TETIOBOr0 3 (eKTa peakuu.

KoHTpoJsibHBIE BONIPOCHI

1. UTo moKa3bIBAET CKOPOCTh XUMHUYECKOW PEAKIUM ?
2. Chopmynupyiite 3akoH neiicTByromux mace ['ynpnoepra u Baare.
3. Hanmuimumre KMHETUYECKHE YPAaBHEHUS CKOPOCTEN NpsMOi M 0OpaTHOM peakiuii
JUISL  XMMHUYECKOT0 Ipolecca:

4NH3(F) + 502(1")*'_—} 4NO(F) + 6H20(>K)
4. Kak uurtaercs npasuio Bant-T'opda?
5. Yto nmokasbIiBaeT TeMIiepaTypHbIil KOAGGUIIMEHT Y peakiuu’?
6. Uto Takoe «3Heprusi akTUBALAI ?
7. Ykaxute (HakTopbl, OT KOTOPHIX 3aBUCUT KOHCTAHTa CKOPOCTH PEaKIIHH.
8. Kakue peakiiny Ha3bIBaIOTCS KATATMTUYECKUMU ?
9. Yto Takoe karanuzartop? Ilepeuncaure BUIbl KaTaumsa.
10. Bo ckoibKO pa3 UBMEHUTCSI CKOPOCTh MPSIMOM 1 OOpaTHOM peakuuid B CUCTEME:

2 COy + Oyry == 2 COyry ecm 00beM ra30BOM CMECH YMEHBIINUTD B TpH pasza? B
KaKyl0 CTOPOHY CMECTHUTCS] pABHOBECHE CUCTEMBI?



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

IIpakTnueckast padora mo teme Ne 3: Crpoenne aroma. IIporao3uposanue
XHMHUYECKHX CBOMCTB 3JIEMEHTOB M UX COeIMHEeHUM

eanb 3ansaTusa

1. ITpoBepuTh UMEIOIIKECS Y CTYAECHTOB TEOPETHUECKUE 3HAHUS O CTPOECHUU
aToma.

2. HayuuTh onpenensiTb YUCIO 3JIEMEHTAapHBIX YACTHI[ B aTOMaxX Ka)a0ro
AJIIEMEHTA, MPUHAMIEKHOCTh MX K METaJUIaM WJIM HEMETaJUIAM.

3. Hayuuts u3o0paxkate cTpoeHHE aToMma ¢ momotisio popmysst Koccens,
AJIEKTPOHHOM (OpMYJIbl U TpadUUECKON ITEKTPOHHOU CXEMBI.

4. IloMOYb NOJyYNUTh NMPAKTUYECKUE HABBIKU OINPEACIICHHUSA:
- CTEIIEHEW OKHCIIEHUS aTOMOB;
- HanucaHus (OpPMyJ COOTBETCTBYIOIIMX OKCHJOB, THJIPOKCHIIOB, JETy4YHUX
BOJIOPOJHBIX COEAMHEHUH (TIpU UX HAJIUYUK);
- XapakTepUCTHK  (U3MYECKUX U XHUMHUYECKUX CBOHCTB 3JIEMEHTOB M UX
COCIMHEHNH.

IIpumep. CocTaBbTe ANEKTPOHHYIO U 3JIEKTPOHHO-TpaPUUECKyt0 (hopMyITy
DJIEMEHTAa C TMOPSAAKOBBIM HOMEPOM 24 W [MalTe MOJHYI0 XapaKTEPUCTUKY
AIIEMEHTA.

Pemenue. [1o nopsiikoBoMy HOMEpY 3akitodyaeM: B aTome 24 31E€KTPOHA.
JIaHHBIN 37IEMEHT - XpOM. DIIEKTpOoHHAas (opmyJia UMEET BU:

1522522p53s23p°3d°4st

DNEeKTPOHHOM (opMysie Xpoma COOTBETCTBYET CIEIYIOIIAs DSJIEKTPOHHO-
rpaduueckas cxema:

3 3d 4s
i
o 20 SSATNTT N
1SHH|H|H-=
M
K L

XapakTepucTuka aToma Xpoma

1. Cr — metain, d — syemMenT.

2. Banentusie cocroguus: | - VI.
3. Bo3moskHbie ctenenn okuciaenus: 0, +2, +3, +6.
Cr’-2e »Cr*> Cr°-3e —»Cr* Cr%- 68 —»Cr*®

XpOM IpOSIBIIAET BOCCTAHOBUTEJBHBIE CBOMCTBA.
4. Xpom o0pasyeT KUCTOPOAHBIC COCTUHECHHS:



Oxcunt CrO Cr,03 CrO;

I'uppokcuasr  Cr(OH); Cr(OH); H,CrO,
H3CI’03 H2Cf207
OCHOBHBIC aMm(poTepHble  KHCJIOTHBIE
CBOMCTBA CBOMCTBA CBOMCTBaA

CTCIICHb OKUCJICHUS YBCIIMUUBACTCS

IIpumep. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U
TUAPOKCUIOB OT CTETIEHU OKUCJICHHUS] aTOMOB JIEMEHTOB, WX oOpasyromux? Kakue
TUAPOKCHUIBI Ha3bIBAIOTCS aM(pOTEpHBIMH (aMpOoTUTaMu)?

Pemenue. Eciii  »3ieMEHT MPOSBISIET IEPEMEHHYIO CTEIIEHb OKUCIICHUS U
o0pa3yeT HECKOJIbKO OKCHUJOB M THAPOKCHUIIOB, TO C YBEIUYCHUEM CTEICHU
OKHUCJICHHUS] CBOMCTBA MOCIEIHUX MEHSIOTCS OT OCHOBHBIX 4Yepe3 am(pOTepHbIE K
KHUCJIOTHBIM. DJTO OOBACHAETCS XapaKTEepOoM 3JIEKTPOIUTUYECKON IUCCOLMaluu
(moHm3aruu) tuApokcuaoB DOH, KoTOpas B 3aBUCHMOCTH OT CPaBHHUTEIBHOM
MPOYHOCTH | MossipHOCTH cBsazeit D-O u O-H mMoxeT nmpoTekarhb 1Mo IByM THIIAM:

DOH! == 3"+ OH no tuny ocrosauuii (I)

\TT
90H = H"+ DO no tuny xucnor (II)

Ecnu npounoctu cBszeit O-H u D-O Oau3ku WM paBHbBI, AUCCOLUALINS
THIPOKCUIA MOXKET oJHOBpeMeHHO mpotekaTh U 1o (1) u mo (Il) Tumam. B atom
ciydyae peub UIET 00 amMQOoTepHBIX 3IeKTposiMTax (amdoyuTax), Hanmpumep s
Cr(OH)s:

Cr¥* + 30H =— Cr(OH); = H3CrO3 =—= 3H" + CrOs*

B xucnoit cpene ambonuT nposBIIET OCHOBHOW XapakTep, a B IIEIOYHOU
Cpene — KUCIbIM XapaKTep:

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

IIpumep. Vcxons u3 MONOXKEHUS DIEMEHTA B MEPUOJUYECKON CUCTEME U
CTPOEHUS €ro aToMa, 1aiiTe MOJIHYIO0 XapaKTepUCTUKY Maprasia u opoma.

a) COCTaBbTE AJIEKTPOHHBIE M 3JEKTPOHHO-Tpaduueckue GopMysbl aTOMOB
AIIEMEHTOB;

0) ompenenuTe, K KAKOMY JJIEKTPOHHOMY CEMEMCTBY OTHOCSTCS JaHHBIC
DIIEMEHTBH;

B) ONPEIEIUTE BO3MOKHBIE BaJIECHTHBIE COCTOSIHUS;

T) OIIPENEIINTE BOBMOXHBIE CTETIEHH OKHUCIICHUS;

J) HaNMUIIMTE BO3MOXKHBIE BOJOPOJHBIE W KHUCIOPOAHBIE COEAUHEHUS,
ONPENENNTE UX KHUCIOTHO-OCHOBHOM XapakTep.

Mapeaney — d-snement VII-B rpymnisl, Mmetamt

+25Mn° 15225%22%35%3p33d°4s2
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET J[Ba JICKTPOHA,
OCTajbHBIC BAJICHTHBIC JJICKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-IOIypOBHE.
Tepsis 27eKTPOHBI, MapTraHel] IPOSBIISET TOJHKO BOCCTAHOBUTEIIBHBIE CBOMCTBA, YTO
XapaKTEePU3yeT ero KaK TUITUYHBIA METaJl.

Mn o6pa3yeT OKCUIbI U THUIPOKCH/IBI:

Mn? - 2& —Mn*? MnO — Mn(OH);,
Mn° - 38 ->Mn*3 Mn,O; — Mn(OH)3 (H3Mn03)
Mn? - 48 —Mn* MnO, — Mn(OH)4 (HsMnO,)
Mn° - 68 —Mn*® MnO3; — H,MnO,
Mn® - 76 —Mn*’ Mn,O; — HMnOq
bpom — p-anement VII-A rpynnel, HeMeTan
4s T
5Br015225%2p°3523p%3( 045245 il

Ha BHemiHeM »HEpPreTMYecKOM YypOBHE Yy aToMa OpoMa CeMb BaJE€HTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET 3JIEKTPOH, 00pa3ysl OTpHUIIATEIbHbIN
HNOH:

Bro+ 18 — Br?

[IprHMMasT 37IEKTPOHBI, aTOM OpoMa IPOSBISECT OKHCIUTEIBHBIC CBONCTBA,
YTO XapaKTpU3yeT ero Kak TUIWYHBIH HemeTal. bpom oOpasyer merydee
BOJIOPOJIHOE COeAMHEHNE - OpoMoBoopoa HBT.

Tepsist aneKTPOHBI, OPOM MPOSBIISIET cl1a0ble BOCCTAHOBUTEIIBHBIC CBOWCTRA.
C kucaopoom 6poM 00pa3yeT OKCHUJIBI U THAPOKCHUIBI KUCIOTHOTO XapaKTepa:

Br-1e - Br't  Br,O — HBroO

Br’-3e - Br**  Br,0;— HBrO,
Brl- 5 — Br*® Br,Os — HBrO;
Br? - 78 — Br*’ Br,0; — HBrO,

J1J1st ycrienrtHoro OCBOGHUSI MaTepuraa Mo JaHHOW TeMe 00ydaromuecs
JIOJKEH OTBETUTH HA CJIEAYIOIIHNE BOIIPOCHI.

KonTposbHbIe BONpOCHI

1. JlaiiTe onpeneneHre NOHATUAM: aTOM, XUMUYECKHUH JJIEMEHT.

2. KakoB (u3ndeckuii CMbICI MOPSIAKOBOTO HOMEPA XMMUUECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DJHEPreTUYECKOE COCTOSHUE
AIEeKTpoHa?

4. YTo Takoe «IHEPTETUUECKUN YPOBEHBY, «IHEPreTUUECKUI TTOTYPOBEHBY?



5. ITlonb3ysick Tabaunamu 2—5, BBIMUIIUTE XaPAKTEPUCTUKH AJIEMEHTOB 3-TO
neprosia B Tadmmiy Ne 1.

6. Kak ompeaenutp  MakCHUMallbHOE YHCIIO JJIEKTPOHOB Ha YpPOBHE,
MOAYpPOBHE?

7. Uem oTinyaeTcs «BO30YKJIEHHOE» COCTOSIHUE aTOMa OT «HOPMaJIBHOTO» ?

8. Chopmymupyiite npaBmiia B. Kiedkosckoro.

9. Chopmynupyiite npunnumn [Taymm, nmpaBuno Xynmaa?

10. JlaiiTe coBpeMEHHYIO (OPMYJIHMPOBKY IEPUOJAMYECKOTO  3aKOHA
. . Menpeneena.

11. B yeMm coctouT (hu3nMvecKuil CMBICII HOMEpPA Mepruoaa, HoMepa rPyIIbl?

12. Ha 4yem oOCHOBaHO pa3ivuue B DJIEKTPOHHBIX KOHPUTYpalUiX aTOMOB
AJIEMEHTOB IJIaBHBIX U TOOOYHBIX MOJTPYIIT NEPUOIUYECKON CUCTEMBI?

Tabnuna 1 — XapakTepUCTHKH 3JE€MEHTOB 3-To nepuoja
DJIeMEHT | DJeMEHTHI 3-T0 Iepruojia

[Toxazarens Na | Mg Al Si P S Cl Ar

1) No snemenra B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) yucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BaJICHTHBIC
AIIEKTPOHBI

7) cTeneHu
OKHUCJIEHHS

8) opOuTanbHbBIH
pajnyc, HM

9) noreHIMan
HOHM3aILMH, 2B

10) oTHOCHTEITB-
Hasl 3JICKTPOOT-
PHIIATSILHOCTD
11) dopmyna
OKCHJIa

12) dopmymna




THJIPOKCHUIA

13) xapakrep Ok-
cuaa, THAPOKCHIA

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

[Tocne 3amoaHeHus TabauIbl 1, 0OBICHUTE XapaKTep W3MEHEHMM MoKazateyen 8,
9, 10. Hanumure ypaBHEHUS pEaKIUMi, XapaKTEPU3YIOIIUE KUCIOTHO-OCHOBHBIC
CBOMCTBA TMJIPOKCHUIOB.

13. YTo Ha3bpIBAaETCS SHEPTUEN MOHU3AIUM, PHEPTUEH CPOJCTBA K DJICKTPOHY?

14. Yto Takoe OTHOCUTEIIbHAS SIIEKTPOOTPUIIATEIBHOCTD?

15. Kak u3MeHseTCs XapakTep OKCUJIOB B 3aBUCHUMOCTH OT CTENCHU OKHUCJIEHUS
aJIEMEHTA?

Tabauna 2 — OpOuTallbHBIC PAINYCHl AaTOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0128

Li 0.019 1[0.159 Al 0.104 0.131
Be 0.014 [0.104 Si 0.090 0.107
B 0.011 [0.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0.0078 [0.052 0.049 Cl 0.066 0.072
@) 0.0068 [0.045 0.041 Ar 0.061 0.066
F 0,0060 (0,040 0,036

Ne 0,0054 (0,035 0,032

Ta6J'II/H_[a 3-— IloTeH1MaIbpl HOHU3AITUH AaTOMOB HCKOTOPLIX 3JICMCHTOB

3J’I€M€HT |1 5B |2 5B 9J’I€M€HT |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




Tabnnna 4 — OTHOCUTENbHAS DJIEKTPOOTPHIATENHHOCTE 351eMeHTOB (0D0)

H-2,1

Li-1 Be-l5 |B2 |C25 |[N-30 [0-35 [F-40
Na-0,9 Mg-1,2 |Al-15 |Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-2,0 |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
Tabmuma 5 — CpoAcTBO K 2JIEKTPOHY HEKOTOPBIX aTOMOB

DJeMEeHT E, B DJeMeHT 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 NHepTHBIE Ta3bl 0

Keiic-3aganue mo teme Ne 3
«XumMnueckasi cBsizb. CTpoeHHue MPOCTEeHIIINX MOJIEKYJD)

Bamanue 1. [lnsa coenunenuii 2, HI, CrCls, PbO,
(HZO)n, CH4
a) YKaXHUTE TUI XUMUYECKOU CBSI3U B MOJICKYJIAX;
0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJI C KOBaJICHTHOU
cBs3b10. OmnpeenuTe BAICHTHOCTh U CTETIEHb OKUCIICHNUS,
B) M300pa3uTe AMEKTPOHHBIMU YPaBHEHUSIMHU MTPOIIECCH 00pa30BaHUS
MOJIEKYJI C IOHHOM CBSI3bIO;
T) YKaXHUTe TUIl THOPUIN3ALUY YTJIepo/ia B MOJIEKyJle MeTaHa U
M300pa3uTe TeOMeTPUUIECKyI0 (OPMY MOJIEKYIbI, YKQKUTE BaJICHTHBIN YTOII.
Cdopmyanpyiite, kKak BU/ CBAA3H BJIHsAET HA CBOHCTBA XMMHYE€CKOI0 BellecTa?

CamocrosiTesibHasi padoTa 1o Teme

3aganue 1. A) Onpenenure TUIBI XUMUYECKUX CBSI3€H B MOJIEKYJIaxX CIEAYIOLIUX
coequHeHuit: Sp; SiHg4; CI-S=S-Cl; C2H4; BaO; N2

0) B COeIMHEHUSX C MOHHOH CBSI3bI0 M300pa3uTe MPOLECCH 00pa30BaHMsI HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHMs HOHHOTO BEIECTBA.

B) B COCIMHEHMAX C KOBAJIEHTHOW CBSI3bI0 COCTABHTE AJIEKTPOHHBIE CXEMBI 00pa30BaHMS
MOJIEKYI.

I') IOKaXUTe, Kakue opOrTaIu aTOMOB IPUHUMAIOT y4acTe B 00pa3oBaHUM CBSI3U?



n) Ompenenute MOJNSIPHbIE U HEMOJSPHBIE CBS3M, G M T - CBA3HM, TUI TUOpHUIM3ALUU
THOPHTHBIX CBS3CH.

x) OnpenenuTe BaICHTHOCTb U CTETIEHb OKUCIICHUS 3JIEMEHTOB.

3aganue 2. [Tokaxxute MexaHu3M oOpa30BaHMUS:

a) nwona ruapokconus (HzO0)" u3 monma H' u monexynsr HoO, ykaxure Bal€HTHOCTH U
CTEeNeHb OKUCJIeHUs aToMa Kuciopoaa. M300pa3ute cxemy nepekpbiBaHHUsl aTOMHBIX OpOUTaieit
B MOHE THAPOKCOHHUS.

6) mona [Be(OH)s]> u3 monexyn Be(OH); u ruapokcun — monoB (OH), ykaxkure
BalleHTHOCTh M CTEIEHb OKHCIEHHs aTOMOB B TeTparuapokcobepumnate [Be(OH)4]*

3aganue 3. JlaHBI DSIEKTPOHHBIE KOH(PUTYpAllMM BaJCHTHBIX DJJIEKTPOHOB JABYX
XUMHUYECKHX AJIEMEHTOB:

... 4s%? 4p*n 1st

a) Omnpenenutre 3JIE€MEHTBHI, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIE  DJIEKTPOHHBIE
KOH(UTYpallK BaJICHTHBIX JIE€KTPOHOB;

0) Hanummre hopmyity MoseKyIibl, 00pa30BaHHOM aTOMaMH 3TUX 3JIE€MEHTOB.

B) Ompenenute TUN XUMUYECKON CBSI3U B ATOM MOJIEKYJIE, COCTaBbTE €€ DJIEKTPOHHYIO
dbopMyITy B H300pa3UTE CXeMy NIEPEKPHIBAHMS AaTOMHBIX OPOHUTATICH.

r') YKaKATE THIT MOJICKYJIBI.

3aganue 4. CocraBpTe IJIEKTPOHHBIC (HOpPMYIBI aTOMOB: (hTOopa, a3oTa, Opoma, kejesa,
HUKEJIS, KJIbLIUA.

BaneHTHbBIE 27IEKTPOHBI paCIpeIeIUTE IO OPOUTAIISM.

Onpenenute BO3MOKHbBIC BAJICHTHOCTH U CTETICHU OKUCIICHUS STUX JIEMEHTOB.

OObsicHUTe, TOUYEeMY BBICIIIAs CTETIEHb OKHCIEHUSI aTOMOB (TOpa, a30Ta, Kelle3a U HUKETS
HE COOTBETCTBYET HOMEPY TPYTIIIHI?

3aganue 5. J[aHBI SJEKTPOHHBIC KOH(PHUTYpAllMHd BaJCHTHBIX SJCKTPOHOB XHMHUYECKUX
AJIEMEHTOB:

...68t, ...3s%pt, ... 5s75p8, ... 4s24p*, ... 3d°4s?

a) Omnpenenute SIEMEHTBI, KOTOPBIM  COOTBETCTBYIOT  JIaHHBIE  DJIEKTPOHHBIE
KOH(UTYpaIlK BaJICHTHBIX 3JIEKTPOHOB;

0) CocraBbTe 2IIEKTPOHHBIE (POPMYIBI ATOMOB, PAcTIPEACTUTE dIEKTPOHBI IO OPOHUTATISM,
OTIpeIeTIUTE BO3MOKHBIE BaJICHTHOCTH M CTEIIEHU OKUCIICHUS.

B) CoctaBbTe (POPMYJIBI OKCHUIOB M THUAPOKCHIOB, HA30BUTE WX, YKAKHUTE THUIIBI CBS3CH
MEXJTy aTOMaMH B MOJICKYJIax.

r) Pacmosioxute BBICIIIME THIPOKCHIBI B IIOPSIIKE YBETHUCHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpenennTe N3MEHEHHE MOISPHOCTU CBSI3U B PSAAX MOJIEKYIT:

a) PHz3; H2S; HCI

6) H20; H.S; H.Se

B) HF; HCI; HBr; HI.

3aganme 7. Pacnonoxute npeacrasiennbsie Mosiekyibl: Clo; HoS; HBr; CO; NHs; BeH2 B
NOpsiIKe YOBIBAHUS MOJIIPHOCTH CBS3H. Y KQKHUTE, B MOJIEKYJIE KAKOTO COSTUHEHHS UIMEET MECTO
sp — rubpuamsanus. CocTaBbTe JJIEKTPOHHYIO (OPMYTy OJTOM MOJIEKYJbI, H300pa3uTe
MepPEeKphIBAHUE AaTOMHBIX OPOHTAJICH B MOJIEKYJIE, YKAKUTE THIT MOJICKYJIBI.

KontpouabHbie Bonpocs! 1o teMe 3. XuMu4eckas cBi3b
1. Kakue cymecTByrOT TUITBI XUHMUYECKOU CBSI3U?



2. KakoB mexanm3m KoBajieHTHOUW cBsa3u? Urto Takoe mHa cBa3u? OT 4yero
3aBUCHUT anuHa cBsi3u? I[lodyeMy mpu oOpa3oBaHUU CBSI3U BBIJCISCTCS YHEPTHs?
Kak 3aBUCHUT NpOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?

3. 3a cyeT KakoW XMUMHUYECKOU CBS3U 00pa3yroTcs Mosiekyisl Bry, HBr, CO,, CO?
OtBer MotuBupyite. CocTaBbTe CXE€Mbl OOpa30BaHMSI XHMHUYECKOW CBSI3H B
COEJIMHEHHUAX C KOBAJEHTHOM CBS3bIO.

4. O0OBsicHUTE TOHOPHO-AKLENITOPHBIA MEXAHU3M KOBAJEHTHOW CBS3M Ha MpPHUMEpE
obpaszoBanus noHa ruapokconus [H3O]".

5. UYro Takoe uoHHas cBsa3b? Kakumu cBoWcTBamMHM 00J1a1al0T COEAMHEHUS C
WOHHBIM TUIIOM CBSI3U?

6. B uém oTiINYKs KOBAaJEHTHOM U MOHHOM CBS3€H?

7. Beinuiute U3 NpeasioxKeHHOTo psJia BellecTB HoHHbIe coeauHeHus: CoHa, Cas,
O3; Mg, Na;S, BaCl,. CocraBbre cxembl 00pa3oBaHMs HOHHOU CBSI3H.

8. [Touemy B rajoreHuAax HIEJIOYHBIX METAIIOB (POPMHUPYETCS HOHHAS CBS3b?

9. B 4yeM CXOICTBO M OTIMYME BOJOPOJHOM CBSI3M OT APYrux cesasen? OTser
motuBupy#Te Ha mpumepax: NHsz u (NH3)2, HF u (HF)2, H,0 u [H30]; .

10. MoXHO aM cyuTaTh, YTO BOJOPOJHAs CBS3b OOpa3yeTcs IO JOHOPHO-
aKIEeNTOPHOMY MexaHu3My? OTBET MOTUBUPYHTE.

Keiic-3aganmne no reme Ne 4
«PacTBOpBI: pacueTHbIH MPAKTHUKYM))

ChopmyaupyiiTe cjeayomye TMNOHATHA, MNpeacTaBbTe  (POpPMYJbHbIE
BbIPAKECHUA:
MaccoBast 105151 paCTBOPEHHOI'O BEIIECTBA, MOJISIPHAS KOHLEHTPALMs, MOJISIpHAs
KOHIICHTpAIMsl 3KBHUBAJIEHTOB, MOJSJIbHAS KOHIIEHTpAlUsi, TUTP pacTBopa,
IJIOTHOCTH PAacTBOPA, apeoMeTp (Ha3HAYCHHE ), KpUCTAJUIOTHAPAT.
3aganme. 1.M3yunre TeopeTudeckuii MaTepuai no JaHHOW TEME.

2.PemmTe 3amauM BalIlero BapUaHTa, OTHOCAIIMECS K HM3y4aeMOM TEME,
CMOTPHUTE UCTOYHUK:

AnekcangpoBa, J.A. Tumodeera M.1IO., MHIAVUBUIAYAJIbHBIE 3AJJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIEHTOB IIO XNUMWU: yuebHO-
MeToaudeckoe mocodue/ I.A. Anmekcanapora, M.}FO. Tumodeea - KpacHomap:
KyoI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov _po_khimii. Aleksandrova EH.A. Timofeeva I.J

U.pdf

IIpumep. BeiuncauTe: a) MacCoByI0 JI0JIF0 BeliecTBa (®) B MPOIEHTax; 0)
MOJISIDHYIO ~KOHUEHTpAIMI0O pacTBOpa C; B) MOJSPHYIO KOHIEHTPALHUIO
HKBUBAJIEHTOB Css; T) TUTP pacTBOpPa opTo(hochOpHON KUCIOTHI, MOTYYEHHOTO TIPU
pactBopeHnn 18 T kucnoTsl B 282 cM® BOABI, €CIIU IIOTHOCTh PAacTBOPa PaBHA
1,031 /M.


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

PemeHue: a) WIOTHOCT, BOALI paBHa lr/cM®, mosToMy Macca BOJbI
o0bemoM 282 cm? pasna 282 r, Torma Macca HOJNY4E€HHOTO pacTBopa: 18 + 282 =
300 r u, ciegoBaTeIbHO,

. 0,
0%(B)= ﬂ-m% W% = % =6%

M, (B)

0) HaxoauM Maccy 1J1 KMCIIOTHI:
M(xucnorel) = p-V =1,031 - 1000 =1031 1
Brruncisiem maccy KucioThl, coneprkanieiics B 1031t pactBopa:
m(xucromet) = M( pacmeopa) - @

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

MonspHYyI0 KOHIIGHTPAIIMIO pacTBOpPa HAXOJIHMM JEJIECHHEM MAacChl KHUCJIOTHI,
conepkarieiics B 111 pactBopa Ha MoJsapHYto maccy H3POy4 (98 1/ mounb):

¢ =6 1,86/98 =0,63 moas/n umm 0,63 M;

B) HAaxoUM  MOJISIPHYKO  KOHIIEHTpPAllMI0  SKBUBAJIECHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHOM KUCTOTH.. MonsipHass Macca JKBHUBAJICHTOB
KUCIOTHI paBHA: M, ;(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0JIb, TO Coxs
=61,86/32,66 = 1,89 uH nam 1,89 Moab/m.

I') HaXOJMM TUTP pacTBopa: Tak Kak B lja pactBopa coaepxutcs 61,86 T
kuciaotel, To T = 61,86/1000 = 0,06186 r/cm?.

Omnbit. IlpuroroBiieHue pacTBopa XJOpHAA HATPUA C 3aJJaHHOM
MAacCOBO [10J1ei

PeakTuBBI: KPUCTATUIMUECKUN XJIOPUJT HATPUSA, TUCTUTUPOBAHHAS BOJIA.

Boinosinenue padornl. 1. PaccuuraiiTe mMacchl XJjopujaa Hatpus U 00beEM
BOJIbI, HEOOXOauMBbIE JJIsi mpuroToBieHus 150 r pacTBopa ¢ MaccoBoil poJiei
NaCl, pasnoii 0,05.

2. Ha texnoxumuueckux Becax (¢ TouHocthio 0,02 1) ompenenure maccy
OrOKCca M B3BECHTE B HEM HAMJICHHYIO 1O pacueTy Maccy XJOopuja HaTpus (mpu
B3BEIIMBAHUU HEOOJIBIITUX HABECOK UCIOJIb3YUTE YACOBOE CTEKIIO).

3. OT™MephsTe MWIMHIPOM HEOOXOAMMBIA 00BEM MUCTHILTUPOBAHHOU BOJBI.
HaBecky conu nepeHecute B cTakaHIuK eMKocThio 200 mi1. Bo nzbexxanue morepnb
cosii 0OMOMTe OIOKC M3 TPOMBIBAJIKM HAJ| CTaKaHOM BOjoi. OcCTaBIIyIOCS BOIY B
HWIMHIPE MEPETICUTE B CTaKaH IO CTEKJISTHHOM TNajiouke. PacTBop mepemerante
JI0 TIOJIHOTO PACTBOPEHUSI KPUCTAJIIIOB COJIU.

4. HW3meppTe IUIOTHOCTh MPUTOTOBICHHOIO PAacTBOpa apeomMempom B
HWIMHAPE, B KOTOPBIM TEPEHECUTE HccieAyeMbld pacTtBop. C 3TOMl 1ENbIO B
HWIMHAP, 3aN0JHEHHBIA, TPUMEPHO HA ¥4 UCCIEAYEMBIM PacTBOPOM, OCTOPOKHO
MOTPY3UTE apeoMeTp, HE BBIMYCKasl €ro U3 PykK JI0 T€X MOp, MOoKa HEe yOeIAUTeCh,
YTO apeOMETP IJIABAET.



ApeoMeTp JOJDKEH HaXOOUThCS B LIEHTPE LWIMHAPA U HU B KOEM CIydae HE
KacaThCsl CTEHOK WJIM OBITh OJM3KO K HHUM, TaK KaK M3-3a MCHHCKA IMOKa3aHUS
uckaxkaroTcs. COBEpPIIEHHO HEIONMYCTHMO, YTOOBI apeoMeTp Kacajcs JHa
nuinuHapa. OTcueTr MpPOM3BEIUTE MO JIETCHUSIM IIKAJIbl apeoMeTpa, Ha YpPOBHE
BEPXHETO Kpasi MEHUCKA KUJIKOCTH.

5. Tlo cooTBeTCTByIOIIEH TalaUIEe CIpaBOYHMKA HAWMAUTE KOHIEHTPAILIUIO
pactBopa. Eciim B Tabnuie HeT nudpbl, TOYHO OTBEYAIOMICH OTCYETY IO IIKaJIe
apeoMeTpa, TO  KOHIIEHTPAlMIO pPACTBOPEHHOTO  BEIIECTBA  BBIYUCIIUTE
UHmMepnoaUposanuem 1o IByM OMKaWIIUM BeTUYMHAM.

Takass MHTEPHOJALMSA MOXKET MPUMEHSTHCA TOJBKO B TOM CJlydae, Korua
pacTBOPBI HE OYEHb KOHLIEHTPUPOBAHHBIE.

JIJisi OYeHb KOHLIEHTPUPOBAHHBIX PACTBOPOB CIEAYET MOJIb30BaThCs OoJiee
noAPOOHBIMHU TAOJIUIIAMH, C MEHBIIIMMHU WUHTEPBAJIaMHU B 3HAUYEHUSAX TUIOTHOCTH.

3anuce aa”HHBIX omnbIiTa. 1. Bece pacuersl u pe3ynbTaTbl B3BEIIMBAHUS
3aMUIINTE B JIAOOPATOPHBINA XKypHald. 2. BberaucianTe MOJSPHOCTh U MOJSIPHYIO
KOHIICHTPAIIUIO SKBUBAJICHTOB (HOPMAJIbHOCTh) MOJYYEHHOTO PacTBOpa.

Ta6muna — [170THOCTH PACTBOPOB XJIOPHAA HATPHUS PasiANdHON KoHueHTpauuu npu 15 °C, r/em’
Maccosas gomnst, % NaCl

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

Kontpoabhbie Bonpocsl mo Teme Ne 4 PactBopbl. Crioco0bl
BbIPA:KE€HHSI COCTABA PACTBOPOB

. Kakue cucreMpl Ha3pIBaroTCs pacTBOpamMu?

. UTO 03HAYAIOT MOHATHS: UAECATBHBIN PACTBOP, PEAJIbHBINA PacTBOP?

. UTO Takoe «KpUCTAIIOTUAPAT»?

. UTO Takoe HaCBIILIEHHBIN pacTBOP, HEHACHIIEHHBIN, IEPECHIIIEHHBIN ?

. Kakue pactBopbl Ha3bIBaloTCsl pa30aBIE€HHBIMU, KOHIIECHTPUPOBAHHBIMU?
. UTO moka3bIBaeT MaccoBas J10J1s1 PACTBOPEHHOTO BellecTBa?

. UTO moka3bIBaeT MOJIAPHAS] KOHLIEHTPALIHUS PACTBOPEHHOTO BelecTBa?

. UTo nmoka3bIBaeT MOJISIPHAST KOHLIEHTPALKsl SKBUBAJIEHTOB?

. UTo noka3bIBaeT MOJISUIbHAS KOHLEHTPALMS?

0. YUto moka3bIBaeT TUTP pacTBopa?

— OO0 IO Nk~ W~

KontpouabHbie Bonpocsl mo Teme Ne 4 Jlucconuanus Boabl.
BoaopoaHblii noka3areib, ero onpeaejaeHue



[E—

. I'mppokcuibHBIM TTOKa3aTenb BOAbl paBeH 9. Kakyro peakuuio cpeapl MMeeT
Boza?

2. KoHLEeHTpayss HOHOB BOAOpoAa B pacTope pasHa 9,610 moms/nm3. Uemy

paBeH BOAOPOJIHBIN NTOKa3aTelb pacTBOpa?

W

. KoH1eHTpanus ruapokcua-uoHoB B pactsope paBHa 6-107° monw/mme. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBopa?
4. Kakas KOHIIEHTpaI1s HOHOB BOJIOPOJia B pacTBope, eciiu PH paBen 3.25?

hd

KakoBO yCTpOWCTBO WM HPUHLMIT ACUCTBHUS WHIMKATOPHBIX DJJIEKTPOIOB M
AIIEKTPOJOB CPABHEHUS?

o)

. B ueM cyth pH-MeTpuueckoro mMeroga OonpeaesacHus BEIUYUHBI BOAOPOIHOTO
moxkasareis?

J

. YUemy paBHa xonuentpaius nonos H* u OH™ B pactBope, pH koToporo paBen
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

Keiic-3aganue mo reme Ne 4
«PacTBOpPBI 3JIEKTPOJIUTOBY
OmnbIT 1. Xapakrep guccounauuu rugiporcuaos. Ilosayuyenune ruapoxkcuaa
MAarHusi

PeakTuBbI: pacTBOp XJopHuaa Maraus | H., pacTBOp TMAPOKCHIA HAaTpus 1
H., PaCTBOP COJISTHOM KUCJIOTHI 1 H.

BoinoJsinenue onbiTa. B ABe mpobupku BHecuTe 1o 5-6 karenb 1 H pacTBopa
XJIOpUJa Maruusg U 100aBbTe€ B KAXKIYIO MO 5-6 Kamenb 1H. pacTBOpa ruapoKcUia
HaTpHsl.

B nepByto npobupky k ocaaky mnodassTe 8-10 kamens 1 H pacTBopa COJSTHOM
KHCJIOTHI, a B Apyryto 8-10 kanenb | H pacTBOpa ruJipokcua HaTpuUsL.

3aganue. 3aNUCh JAHHBIX ONBITA

1) Kakue mnpusHaku peakiuii Bbl HaOmonmaere? B kakoMm citydae
Ha0JII0/1aeTCsl paCTBOPEHUE OCaIKA?

2) Hanumure MosieKyJISIpHbIE 1 HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEAKIIUU:

MOJTyYEHUS TUJIPOKCH/IA MATHHUS;

TUAPOKCH]IA MAarHusl C COJITHON KUCTIOTOM,

TUAPOKCHJIA MAarHUSl C TUAPOKCUIOM HATPHSI.

Kakas peakuust He mpoTekaet?

3) KakoB xapakrep auccolMalMyd THAPOKCHUIA MarHusA? 3anuimTe
ypaBHEHUE AUCCOLMAIINY TUAPOKCUIA MATHUSL.

OmnpbIt 2. ITosty4yeHne U CBOICTBA THAPOKCH/IA INHKA
Boinosinenue omnbita. B gBe mpoOupku BHecuTe mo 5-6 kamenb 0,5 H
pacTtBopa cyib(para MUHKA U J100aBbTE B KaXKIyI0 MO 2 Kalid 2 H pacTBOpa
THAPOKCHIA HATPHUSA IO MOMEHTa 0Opa3oBaHHUsS Ocajka. B mepByr mpoOMpKy K



OCaJIKy J00aBbT€ MO KarulsiM 2 H PacTBOP XJOPOBOJIOPOJIHOM KHCJIOTHI J10
PacTBOPEHHUSI 0CAJIKA, a B IPYTYIO — U30BITOK 2 H pacTBOpa THAPOKCU/IA HATPHS 10
MIOJIHOTO PACTBOPEHHUS OCAJIKa.
3aganue. 3anuch JAaHHBIX ONMBITA.
1) Kakue npusHaku peakiuii Ber Habmonaere?
2) Hanmmure MosieKyJIsspHbIE 1 HOHHO-MOJICKYJIIPHBIC YPaBHEHHUS PEaKIIUA.
3) KakoB xapaktep auccoIaIuy ruApoKCcHia MHKA? 3anuIuTe ypaBHEHUE
JIMCCOLMAIIMY TUAPOKCHUIA ITMHKA.
OmnwIT 3. Biausinue coJM ¢J1a00ii KHCJI0TBHI HA JUCCOIUAIHIO DTOH KHCJIOThI

BoinosiHenue omnbiTa. B nBe mpoOupku BHecute mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OJHY KaIlIO
WHJMKaTOpa METHJIOBOTO OpaHkeBoro. OHy HpoOHpKY C YKCYCHOM KHCJIOTOM
OCTaBbTE€ B KA4ECTBE KOHTPOJIbHOM, a B JPYTryl0 BHECUTE 3-4 MUKPOILIATEIS
KPUCTAJUIOB alleTaTa HaTPUs U NEpEMEIIANTE PACTBOP CTEKISTHHOM MaJOYKOil.

3ananue. 3anuch JAHHBIX ONbITA.

1)Kakue npusnaku peakuuid Bel HaOmonaere?

2)Hanummure MOJEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOABI O BIUSHUU COJIU CIA00OM KHCJIOTHI Ha

JTVCCOLHALNIO 3TON KUCIIOTHI.
OnbiT 4. Biausinue o4 ¢J1ad0ro OCHOBAHHUA HA JUCCOLHUALMIO 3TOT0
OCHOBaHUS

Boinosinenue ombiTa. B nBe mpoGupku BHecute mo 5-7 kamenb 0,1 H
pacTBOpa aMMHaka. B kaxayro mpoOupKy npuOaBbTE OJIHY KaIlJl0 pacTBOpa
uHaukaropa denondranenna. OgHy IpoOUPKY C paCTBOPOM aMMHAaKa OCTaBbTE B
KauecTBe KOHTPOJIBHOM, a B JAPYryr0 J00aBbTe 3-4 MHKpPOIITIATENS] KPUCTAIOB
XJIOpUJa aMMOHHMS U NIEPEMEIIANTE PACTBOP CTEKIISIHHOM NAI0YKOM.

3amanue. 3anuch JAHHBIX ONbITA.

1) Kakue npuznaku peakuuii Bel Habmonaere?

2) Hanmummre MoJeKyJsipHbIE U MOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKITUH.

3) CdopmynupyiiTe BBIBOABI O BIHSHUM COJU C€JIa0OTO OCHOBaHUS Ha
JIMCCOLUALINIO 3TOTO0 OCHOBAHMSI.

KonrpouabHbie Bonpocsl mo Teme Ne 4 PacTBOpBI 3JIEKTPOJIMTOB, HX CBOMCTBA

1. Kakwue BeriecTBa Ha3bIBAIOTCA YJEKTPOIUTAMHU, HEIJIEKTPOTUTAMMU?

2. Yto Takoe «1MoH»?

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

4. Kakoil mpoliecc Ha3bIBAETCS AUCCOIUALIACH?

5. UTo nmoka3bIBaeT CTENEHb JIEKTPOJTUTHUECKON JUCCOLMAIIUM?



6. Kakue (pakTopsl BAMSIOT Ha CTENEHb 3JIEKTPOJIUTHUECKON AUCCOLUALIN?

7. UTO mOKa3bIBAET KOHCTAHTA IEKTPOIUTHUECKON Trcconuanun’?

8. OT kakux (PaKTOPOB 3aBUCUT KOHCTAHTA JEKTPOIUTHUECKOMN THUCCOMANN?
9. IlpuBeauTe ypaBHEHHE 3aKOHA pa3oaBieHuss OCTBaIbaA.

10. Kak nuccouuupyroT CpeIlHUEe, KUCIbIE U OCHOBHBIE COJIA?

[IpuBenuTe NpUMEPBHI.

11. Yemy paBen pOH 0,0001H pacTBopa yKCyCHOW KUCIIOTBI, €CJIM CTENIEHb
nuccormanuu pasia 10%?

12. Yemy paBen pH 0,01 v pactBopa NH4sOH, cuuras crenens aucconuanuu
pasnoii 0,17

Keiic-3apanue mo teme Ne 4 «Kommiekcoo0pa3zoBaHue B BOAHBIX
pacTBOpax»
Onpit. [To1yuyeHue U HcCJIeJOBaAHNE KOMILIEKCHOTO COeTHHEHH S
cyiabdara Terpaammunomenu (11)

PeakTuBbI: pacTBOp cyiabdara Menu 1 H., pacTBop xJyopuaa Oapus 1 H.,
0JIOBO METAJNINYECKOE, KOHIIEHTPUPOBAHHBIN PACTBOP aMMHaKa
[Tomectute B 2 mpoOupku mo 10 kamenb pactBopa cyibdara mMeau u

n00aBbTe B OJHY M3 HHMX 2 Kaluld XJjopujaa Oapus, BO BTOPYIO — BHECHUTE
KyCOUYEK I'paHyJIMPOBAHHOIO OJIOBA.

[TonydnTe KOMIUIEKCHOE COECIMHEHHWE MEAM: JJIsI 3TOTO BO3BMHTE B JBE
npobupku no 5-6 xkanenb cyibdara Mmenu u 100aBbTe U30BITOK 25 % pacTBOpa
aMMHaKa J10 MOJIHOTO PACTBOPEHHUS, BBINMABIIETO BHAYAJIE OCAAKA.

B npoOupku ¢ KOMIJIEKCHON COJbI0 100aBbTE: B OJHY W3 HHUX 2 Karuld
xjopuja 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

3ajanue. 3anuch JaHHBIX ONbITA.

1) Kakue n3amenenus: B mpobupkax B xoje onbita Bel HaOm0128TE?

2) CocTaBbT€ YpaBHEHUS OCYIIECTBUBIIUXCS PEAKIIUM MEXKYy BEIIECTBAMMU:

cynb(haToM MEIu U XJI0puaomM Oapus,

cyiab(}aToM MeIU U OJIOBOM,

cynbhatoM MeaM U aMMHAKOM C OOpa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cynb(haToM TETpaMMHUHMEIU U XJIOPUAOM Oapusi,

CyJIb(aTOM TETPAMMHUHMEN U OJIOBOM.

3) Kakast u3 BbllIeyKa3aHHbBIX peakiuil He npoTekaeT? [louemy?

4) OObsicHUTE, B YE€M pa3inyusi B XHMMHYECKHX CBONCTBAaX MPOCTOH H
KOMILJIEKCHOM cOJn?

5) aiite mogHy XapaKTEpUCTHKY KOMIUIEKCHOTO COCIUHCHUS, yKa3aB —
BHYTPEHHIOIO W  BHEIIHIOW cdephl, KOMIUIEKCO0Opa3oBarenb, JUTaH/b,
KOOPJIMHALIMOHHOE YHUCJIO.

6) YuuThIBas, 4TO JaHHBIC MO MOJSPHOHN JIEKTPONPOBOIHOCTH PACTBOPA
KOMILJIEKCHOTO COEAMHEHMS] YKa3blBAIOT HA JUCCOLMAIIMIO €ro Ha 2 HOHA,
HAIMIIUTE €r0 YPABHEHUE JIIEKTPOIUTHYECKON TUCCOLUALIY.

7) Ha ocHOBaHMM TIPOBEJCHHBIX OIBITOB CHOPMYIUPYHTE BBIBOJ: KaKHe



MOHBbl KOMIUIEKCHOTO COEJIMHEHUS — BHYTPEHHEW WM BHEIIHEW c@epbl MOTYT
BCTYIaTh B PEaKIIUd HOHHOTO OOMeHa?

KonTposabnsbie Bonpocsl mo Teme Ne 4 Komiuiekcooopa3oBanme
B BOJIHBIX pacTBOpax
1. Kakne coemnHEHNS HA3bIBAIOTCSI KOMIUICKCHBIMU ?
2. VKaxuTe KOMIUIEKCOOOpa30oBaTellb, ONPEACIUTE €r0 CTENEeHb OKHUCICHUS U
KOOPJAUHAIIMOHHOE YK CIIO B KoMIuiekcHOM coeauaennn: Ks[Fe(CN)g.
3. Kakoe ctpoeHmne umeeT BHYTpPEHHsA c(pepa KOMILIEKCHOTO COSAMHEHUSI.
4. YUTo nokaspIBacT KOOPAUHAIMOHHOE YMCIIO KOMILJIEKCOOOpazoBares?
5. Ot KaKuX dakTopoB 3aBUCHUT KOOPJIMHAIIMOHHOE YHCIIO
KOMILJIEKCOOOpa3zoBates?
6. Onpenemure 3apan kKommiuekcHoro uoHa [Al*®Fg] u cocraBere nBe (HOpMyIIEI
KOMIUIEKCHBIX COCIMHEHUH C JaHHBIM HOHOM.
7. Kak quccoumupyroT KOMIUIEKCHBIE COEAUHECHUS ?
8. Uto xapakTepru3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA?
9. Hamummwmre ypaBHenue auccormarmu coeaunenus K[SbClg] m BepakeHue
KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOT'O MOHA.

10. AgOH — rumpokcua, KOTOpbIi He cymiectByeT. Mcxons w3 CTpoeHHs
KOMITJIEKCHOTO ~ THIPOKCHIA [AQ(NH3)2]JOH  o0bsicHuTe ero OOJBIIYIO
YCTOMYUBOCTb.

Keiic-3aganmne mo teme Ne 5 «I'uapoJius cosein»

OmnbiT. TunbI ruapoan3a coJiei

PeakTuBbl: pactBop cyibbara amomunaus 0,5 H., pacTBOp XJOopuaa HATPUS
0,5 H., KpUCTAITMYECKUN CYJIb(DUT HATPHsI, KPUCTAJUIMUECKUI KapOOHAT HATpus,
JTUCTUWILTUPOBAHHAS BOJIA.

CHauana NMPUTOTOBBTE PAaCTBOPhI KapOOHaTa U Cyib(duTa HATpUs, I YETO
BHecUTe MO | mmmarento cojieil B OTACNbHbIE MPOOUPKH U J100aBbTE S5 MII
JTUCTUJUTMPOBAHHON BOJIbI, TIIATEIHLHO BCTPSXHUTE.

B 5 npobupoxk nanelite o 10 xanens: B 1-10 - TUCTUIUTMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyibdaTa aTIOMUHUS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIopua HaTpus, B 5-10 — 5 Karelb KapOoHaTa HATpUsL U 5 Kamens cyibdara
amoMuHusl. B Kaxmayro TpoOOMPKY TOJOXKHTh TIO KYCOYKY YHHBEPCAILHOU
HHIMKATOPHOM OyMarm.

3aganus. 3anuch JAaHHBIX ONBITA.

1) CpaBHuTe OKpacKy OymMard B pacTBOpax COJICH C €e OKPacKOW Ha IIKase
3HaueHui pH. [10 n3MEHEHUIO0 OKpaCKH ClIeJIalTe BBIBOJL O PEAKIIMU CPEJIbI B PACTBOPE
Ka)XJI0M COJIH.

2) Kakue nameHeHus Haboaar0Test B 5-i mpodupke? Kakoe BelecTBO BhINAJo B
BUJIC 0CAJIKa, ¥ KaKOE BBIACTMIIOCH B BUJIE ITy3bIPHKOB r'a3a?

3) CocraBbTe ypaBHEHUS peakliii B MOJICKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM
BUJIC:

TUIPOJIU3a CyJb(ar aTFOMUHMUS,



TUAPOIN3a CyTb(pUTa HATPUS,

THJIPOJIN3a XJIOPUIa HATPHUS,

00pa3zoBaHus U THAPOIM3a KapOOHATA ATFOMUHUSL.

Kakas peakimps He IpoTeKaeT?

4) 3anonanTe TaOIMITy, YKa3aB CBEJICHHS O THIIAX THAPOJIH3a

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

CuiibHbIM OcHOBaHueM | Cna0oi KHCIOTOM
CnabeiM ocHoBaHHeM | CHILHOM KMCIIOTOM
CnaObIM OCHOBaHHEM C11aboii KMCIIOTOM

CunbpHbIM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KontpoabHsbie Bonpocskl mo teme Ne S I'mapoaus coJieit

1. Hanummure MONEKYyJISpHbIE U HOHHO-MOJICKYJISIPHBIE YpaBHEHUS pEaKIui
TUIPOJIN3a COJIeH: KapOoHaTa HAaTpusl, XJIOpUJIa MarHusl, CHJIMKAaTa KaJusl.

2. Uto moka3bIBaeT creneHb ruiponn3a? Kakue QakTtopbl BIMSIOT HA CTEIECHD
TUPOJIN3A?

3. Kak B3aumMocCBsi3aHbl KOHCTAHTA U CTENEHb TUPOIn3a?

4. Boguble pacTBOpbI Kakux u3 npuBeaeHHbIX coieii: Na,COs; NaNOy; BaS;
ZnCl; wumeror pH >7 ? OTBeT moaTeepauTe.

5. Boanbie pactBopbl Kakux coseii: CuBry; Pb(NOs)2; Mg(NOs)2; NH4Cl umeror
pH<7 ? OtBeT noarBepaure.

6. Kakyto cpeny umeroT Bogabie pactBopbl cojieit: NasPO4; NH4NO3; AlCI5?
7.Hamumre MOJEKYISIpHBIE W HOHHO-MOJICKYJISIPHBIC YpPaBHCHUS PEaKITUi
rUApou3a cojiei: cynabduaa 6apusi, pocdara HaTpuUs, HUTpATA CBUHIIA.

8. Kak Bnusier yBenuueHue TeMiiepaTypbl pacTBOpa Ha CTETIEHb TUAPOIn3a?

9.Kak cmectuTcs paBHOBECHE PEAKIIMU THUIPOJU3a COJIM aleTaTa HATpUs IpH

100aBJICHUH XJIOPOBOJIOPOTHOM KUCIOTHI K €€ pacTBOpY?
10.IToueMy mpu cMeUIMBaHUKA PACTBOPOB CyJIb(oaa HaTpus u xyopuia xpoma (I11)
obpasyercs ruapokcu xpoma (111)?

KecrkocTh BOABI
Enununeld u3mepenust xectkoctu (K) Bomel B cucreme CU  sBisiercst MousipHas
KOHIIEHTpaIus SkBUBaneHToB (Coi) B pacdyere Ha 1 M® pacTBopa.  Pa3sMepHOCTB JKECTKOCTH
[MOTb 3KB/M®] WM UMCIIEHHO paBHAs eif BeTMYMHA C TIPHHATON Pa3sMEPHOCTBIO B XUMUHU [MMOJIb
KB/IM°]; TIOCTIEIHSAS ABNIANACH OCHOBOI M3MepeHHs KeCTKOCTH Bobl B Poccun 10 2005 roza.

HoBas enuHuiia m3aMepeHus KeCTKOCTH BOAbl B Poccum — 310 rpamyc kectkoctu (°XK).
OnauH rpaayc xectkoctu paseH 20,04 mr Ca®* wm 12,15 mr Mg2+ B 1 nm® BOJIBI, T. €. YUCJICHHO
rpaayc >KECTKOCTH COOTBETCTBYET 1 MMOJIb oke/mme.

Ilo 3HadeHuIo 061116171 JKCCTKOCTU IMPUPOAHBIX BOJ  YCTAHOBJICHA  CJICAYHOLIAA
KJ1IacCUUKaIS:



° < 1,5 MMOJIb 9k6/AM° — Masas )KeCTKOCTb,

°3K =1,5— 3,0 MMoib 5x6/ IM° — cpennsis,

°% = 3,0 — 6,0 MMOJIb 2x6/ IM° — TOBBIIICHHAS,

°%K = 6,0 — 12,0 MMOIIB 5K8/ IM° — BBICOKaA,

oK > 12 MMOJIb 9k6/ IM° — OYEHB BBICOKAs KECTKOCTb.

O6mas xecTkocTh (“XKosm) U BpeMeHHas *KeCTKOCTh BOAbl (Ksp) OnpenensoTcss myTem

TUTPOBaHMs MPOOBI BOJBI PACTBOPAMH TOYHO M3BECTHOW KOHIEHTpauuH, a moctosHHast (Kuocr)
PaCcCUUTBIBACTCS MO PA3HULIE MEXKTy 00IIIel U BPEMEHHOM KECTKOCTHIO

Kroct = XK - XKsp.

Meton omnpezneneHuss oOIIeM JKECTKOCTM OCHOBaH Ha 00pa3oBaHUU IPOYHOIO
KOMILUIEKCHOTO coefuHeHuss TpwioHa b wumm  komiuiekcona |l (aBynaTtpueBass cousib
TUJIEHAMAMUHTETpayKcycHOU kucaotsl — DJTA)

HOOC — CH> CH> - COONa
N-CH,-CH2-N

NaOOC —CH: CH, - COOH
Komnnexcon 11

¢ noHamu Kaneius Ca®* u marams Mg?* (xemaTHoro MeTanIKOMILIeKca) B menodHoi cpene (pH
=10).

Pucynok — IIpoctpancTBeHHOE



CTPOCHUEC KOMIIJICKCOHATa
Cpena cozmaeTcsi myTeM [00aBlieHHS aMMHA4YHOTO OydepHOro pactBopa
NH4OH + NH,4CI. Tlpu peaknuu HOHBI BOJOPO/Ia 3aMEIIAOTCS Ha MOHBI KAbITUS U
MarHusl.
NHaukaTopoM CIIy)KUT OOBIYHO XpoMoreH depHbl crneruanbHbii ET-00,
obpasyromuii ¢ nonamu Ca?* u Mg?* pacTBOpUMBIC KOMILIEKCH BUHHO-KPaCHOTO
1BETA:

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

BunHO-KpacHBbIi BunHHO-KpacHbIii

KoHCTaHTBl yCTOWYMBOCTA DJTHUX KOMIUIEKCOB pPaBHBI COOTBETCTBEHHO
2,6:10° m 1-10". Ho KkoHCTaHTBl ycTOWUMBOCTH KommuekcoB Ca?* m Mg®* ¢
xommiekconoM Il ropaszno 6omnbme (3,7-107 u 5-108). ITosToMy npHu THTPOBaHHMU
KOMIUIEKChl METaJUIOB C MHJMKATOpPOM pa3pylIatoTcss U o0pasyrorcs Ooiiee
MpOoYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (pu pH=10).

CaInd + Naz[H2Y]=Naz[Ca Y] + HInd % + H*

BunHO-KpacHbIit Tonyboii

Mg Ind- + Naz[H2Y] = Na2[Mg Y] + Hind % + H*

BunHo-KkpacHbIi Tosy6oii

B »kBuBajJICHTHON TOYKE BHHHO-KpaCHasd OKpacCKa paCTBOpa CMCHACTCA
FOJ'IY6OI71 BCJICACTBUC HAKOINNICHUA AHHOHOB MHAMWKATOPA.

HeoOxomumyro s ompeacieHuss aMMOHUKWHYIO OydepHyro cmech
MPUTOTABIUBAIOT B MepHOM koyibe BMecTumocThio 1000 mu, cmemmBas 100 mi
pactBopa xjopuaa amMmonHus ¢ maccoBoit moieid NH4Cl 20 % co 100 M pactBopa
amMMHaka ¢ MaccoBod goiieri NHj3 20 % wu noBoad o00BEM cMmecH
JUCTUWITUPOBAHHON BOJOW 10 MeTKH. OOBIYHO MPUPOJIHYIO Boay TUTpYIoT 0,05 H
pactBopoM KomiuiekcoHa |ll. PactBop mnpuroraBivMBarOT M3 TOYHOW HABECKU
XUMUYECKA YHUCTOTO TIpemapara, Y4uThIBas, uTo ¢Gopmyna komiuiekcoHna I
Na,CioH1408N22H,0, a monspHas Macca SKBHBAJICHTOB €ro B JaHHON pPEaKIIMH
paBHa MOJIOBUHE MOJSIpHOM Macchl (Z = 2). MHoraa KOHIEHTpalUI0 pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT mno 0,05 H pactBopy cynbdara MarHus
MgSO,-7H,0, mpurotoBieHHoMy U3 (prikcaHaa (MU 1O XJIOPUAY KAJTIbIIHS).

Keiic-3apanue no reme Ne 4
«Omnpenenenue o00men KECTKOCTH BOAbI KOMILIEKCOHOMETPUYECKUM
TUTPOBAHUEM



O0opy0BaHNe U PeaKTHBBI: KOJObl KOHUUECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 MJI, YKpeIUIeHHas B mTaTtuse; ¢hapPopoBbIii CTAKaHYUK IS CIIMBA,
pactBop KomiuiekcoHa |ll; OydepHbIii pacTBOp; XpOMOTE€H YEPHBIN CHEIUATBHBINA
ET-00 (uaaukaTop).

Buvinonnenue ananuza. llpexne, 4em BOCIIOJIB30BAaThCs OIOPETKOM, €€
BBIMOITE, OOMBAsCh, YTOOBI KUAKOCTh CTEKJIA CO CTEHOK pPaBHOMEPHO, HeE
OCTaBJIsIsl Kamelnb. 3areM OIOpeTKy TpU pasa OIMOJIOCHUTE pabOYUM pacTBOPOM,
KOTOpBIM Oyzere TUTpoBarh (pactBopoM KomruiekcoHa I11). C moMormso BOpOHKH
OIOpPETKY HAIlOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JEJICHUS, 3aIIOJTHUTE OTTIHYTYIO
TpYOKy («HOCHK»), cielisd, 4ToObl B HEll He ocTaBasioch Bo3ayxa. [locnme atoro
00s13aTeNIbHO YOepUTEe BOPOHKY M YCTaHOBUTE PAcTBOp Ha HyJEeBOE€ jeiieHue (Io
HUKHEMY MEHUCKY).

BrlnonHss TUTpOBaHUE, CIEyEeT COOMI0AAaTh CAEAYOIIHNE MPAaBUIa.

1. Kaxxnoe TUTpOBaHME HAYMHAIOT C HYJIEBOTO JIEJIEHUS IIKaJbl, TaK KaK Mpu
TOM KOMIIEHCUPYIOTCS MOTPEHIHOCTH KaTMOPOBKH OIOPETKH.

2. TutpoBaHue NPOBOASIT HE O4YEHBb ObICTPO (3—4 Kariu B CEKyH]y), MHA4e
pacTBOp HE OyJET BOBPEMS CTEKaTh CO CTEHOK U OTCYET OKAXKETCS HEBEPHBIM.

3. O6beM pacxoyeMOro Ha TUTPOBAHME PAcCTBOpA HE JOJKEH IPEBBILIATH
€MKOCTHU OJIHOM OropeTku. OTcueT oObeMa Mociie BTOPUYHOTO HATIOJTHEHUSI CHIIBHO
CHW)KAET TOYHOCTH OIIPEEIICHUS.

X00 onpeodenenusn. B THIATENBHO BBIMBITYIO KOJOY HJii TUTPOBaHUS
oTMepbTe muneTkoii Mopa 100,0 cm® wmccnemyemoli Boasl M mpuieiite 5 cm®
aMMoHUITHOM OydepHoil cmecu. BHecute Ha koHue mmatens ~20—30 Mmr cyxoi
CMECH MHIUKATOpa C XJOPUIOM HATpHUsl 10 MOSIBJIEHUS XOPOILO 3aMETHOM, HO HE
OYEHb TEMHON BUHHO-KPACHON OKPACKH.

TurpoBanme. [IpubasnsiiTe Mo KamisiM KOMILUIEKCOH K BOJIE€ MEMJIEHHO,
IOCTOSTHHO BCTpsIXMBasi KoJIOy C BOJOHM, HaOmiomas 3a OKpackoil pacTBopa.
TutpyiiTe 10 epexoaa OKPacKu U3 BUHHO-KPACHOM B TOTYOYIO0 OKpacKy OT OJHOMU
JUITHEN Karuid TUTpaHTa. JlanHbie 3aHecuTe B Tabnuiy. [loBTopuTe THTpOBaHUE
2-3 pa3a U U3 CXOISUIMXCS OTCYETOB BO3BMHTE CpEAHEE 3HAUCHHUE. 3aHECUTE

JIAHHBIC 110 TUTPOBAHUIO B TAOIHUITY

Tabnuua — JlaHHbIE TUTPOBAHMS

Ne i/t Vg, cm® V1, em® Cr, MOJIB/IM®
1 100
2 100 0,05
3 100
Vi+ Vo4V
Vr(ep)= AEE

3

O6uryro sxecTkocTh Boasl (Ca2* u Mg?* ma 1 1) BeruucauTe o GpopmyJe:
sy — CrVr 1000

- ,  MMoab/mM® uimn %K
B



rne Cr— MoJsisIpHas KOHIICHTPAIHsI SKBUBAJICHTOB pacTBOpa KomIiuiekcoHa Il1;

V1 — cpennuii o0beM pabodero pacTBOpa KOMIUIEKCOHA, 3aTPAuyCHHBIA Ha
TUTPOBAHUE, CM°;

Vg — 00bEM BOJIBI, B3ATBIHA IS OIPEACIICHUS )KECTKOCTH, CM-,

1000 — koa¢dunuenT nepecyera Ha 1 v,

CpaBHuTe pe3yJbTaThl pacyeTa ¢ JaHHBIMH TaOJHUbI MOKa3aTejei
KavyecTBA BOJ M cleJiaiiTe BBIBO/ 0 }KECTKOCTH MCCJelyeMOil BObI.

KonTpoubHbie Bonpocskl mo Teme Ne 5 7ZKeCTKOCTh NPUPOAHBIX BOJX

1. Kakue comu 00yCIOBINBAIOT )KECTKOCTh BOBI?

2. Yemy paBHa XeCTKOCTb BOAbl, B 10 1 koTopoil coxaepxkutrca 4,08 r
KaJIbIus?

3. B Kakux eauHUIAX H3MEpseTcs KECTKOCTh? UeMmy paBHA MKECTKOCTh
MSTKOM BOJIBI, )K€CTKOM, OUEHb KECTKOM?

4. Y1o moHUMAETCH I101 OOIIEN KECTKOCTHIO BOIBI?

5. Hanuuuem, KakMX HMOHOB OIPEACISETCS BPEMEHHAs M MOCTOSIHHAs BUJIbI
JKECTKOCTH?

6. Kak MOXHO yMEHBIIUTH COJAEpkKaHWe coJiel kectkoctu? IlpuBeaute
COOTBETCTBYIOIIME YPABHEHUSI peaKIIUi YMSITUCHUS BOJIbI.

7. B ueM cyTh HOHOOOMEHHOTO CIOC00a YMATYEHUS BObI?

8. Ha uwem ocnoBan Meron komriuiekcoHomeTpuu? Ilouemy ero uHaue
Ha3bIBAIOT Xenamomempuen?

9. 3ayem K TUTPYEMOMY PacTBOPY B X€IaTOMETPUU JOOABIISIOT aMMOHUHHYIO
OydepHyto cMech?

10. Kax YCTAHABIIMBAIOT TOUKY SKBUBAJICHTHOCTH npu
KOMILIEKCOHOMETPUYECKOM TUTPOBAHUU ?

Keiic-3aganust mo reme Ne 6
«Ilosry4yeHue 1 CBOMCTBA KOJJIOMAHBIX PACTBOPOB»

eab padoTbl: 03HAKOMUTHCS C KOHJICHCAIMOHHBIM METOJOM IOJyUYEHHUS
KOJUIOMJHBIX PAacTBOPOB, BBISICHUTH BIIMSHUE BHEIMIHUX (PAKTOPOB Ha HX
CTAOMJIBHOCTD; TIOJIYYUTh MPEACTaBICHUE O CTPOCHUU MUIIEIUT 30JIeH, KOaryJIsiuu
KOJUJTIOMJIHBIX PACTBOPOB JICICTBUEM PACTBOPAMHM IJICKTPOJIUTOB.

3amanue 1. [Tonydenue censs KpEMHUEBOUW KUCIOTHI



[TomectuTe B mpoOupky 5—6 kamenb pactBopa Na,SiO; m mo0aBpre 2—3
ka2 H pactBopa HCI. OTMmeTbTe XapakTepHble MPU3HAKUA MOTYyUYEHHOTO Tells.
Kakue yciioBus 3TOro omnbITa UCKIIOYUIN MOTYYEHHUE 307151 KPEMHUEBON KUCIOTHI?

3amanue 2. [lonyyeHue 3075 KPEMHHEBOM KHUCIOTHI KOHJACHCAIMOHHBIM
METOO0M

[Tomectute B nBe npobupku mo 1—2 kammm pactBopa Na,SiOz u npubasbTe
2-3 mu pactBopa HCI mmotHOCTRIO 1.05. HaGmrogaiite oOpazoBanre mpo3pavyHoOTro
pacTBoOpa clierka MEHbIIEH TOIBUYKHOCTH, YeM y UCTUHHBIX PaCTBOPOB.

YKaxXuTe THUIl pEakluu, JIEKAIIEH B OCHOBE KOHJICHCAIMOHHOTO METOAA
MOJIyYECHUS KOJUIOUTHOTO PACTBOPA KPEMHHUEBOU KUCIIOTHI.

CocraBbTe (HhOpMyJTy MHILEIIIBI 30J51 KPEMHUEBOM KHUCIOTHI, YKAXKHUTE 3aps[l
rpanyibl. Kakue ¢pakropsl 00yClIOBIMBAIOT YCTOMYMBOCTh MULIEIUIBI KOJIJIOUTHOTO
pacTBopa KpEMHHUEBOM KUCIOTHI?

3az1a1me 3. KO&FYJIHI_[PUI KOJUIONAHOI'O paCcTBOpa IIpHu €0 HAI'pCBaHHH.

[Tomecture onHy mnNpPoOUPKY C KOJUIOMIAHBIM PpPacTBOPOM KPEMHHUEBOM
KHCJIOTBI, IOJYYEHHOM BO BTOPOM OINBIT€, Ha HArpeTyr BOJASHYIO OaHIo.
OOBbsICHUTE TMOSBIEHUE CTYJEHUCTOTO Ocajgka B mpodupke. YeM BbI3BAHO
HapylIeHHe KUHETUYECKOTO (PakTopa yCTOWYMBOCTH KOJJIOMIHOTO pacTBopa’?

KonTpoJsbHbie Bonpocskl mo teme Ne 6 /lucriepcHbie CHCTEMBbI.
KosutongHoe cocTtosinue BelecT

1. Kakue cucrembl Ha3bpiBalOTCs auctiepcHbiMUA? I[lo Kakum mpu3HAKam
MPOBOJAT  KJIaccuPUKaUio AucHepcHbIXx cucteM? [lpuBenure mnpumepsl
JUCTIEPCHBIX CHCTEM, HCIIOJIb3yEeMBbIX B Balled Oymymieil npodeccunoHaibHOU
cepe.

2. Yto Ha3bIBaeTCs aucTiepcHOM (azoi, aucnepcHou cpenoit? Iloscuute Ha
pUMepax dMYJIbLCUHU, CYCIICH3UH, MIEHBI, MbLJIX, TyMaHa.

3. Kakue cucTtembl Ha3bIBAIOT MHUKPOTeTepOreHHBIMU? OINUIIUTE METOJIbI
MOJTYUYEHHUSI KOJUIOUIHBIX PacTBOPOB.

4. Kakue GaxTopbl ONpeaenstoT yCTOWIUBOCTh JUCTIEPCHBIX CUCTEM?

5. Kakoe cTpoeHune wumeeT IBOMHOW »3ieKTpuueckuid cnoil? Yto Takoe
AIEKTPUYCCKUMN MOTEeHITUAN?

6. Uto Takoe sBieHue Koaryisnuu? Kakumu crnoco6aMyd MOKHO BBI3BaTh
KOAryJisiyio KOJUIOUIHOTO pacTBopa? IIpuBenure npumepsl KCIOJIB30BAHUS ATOTO
SBJICHUSI B TEXHUKE U XUMUUYECKOM aHaJIU3E.



7. Kakue 30511 Ha3bIBatOT THOPHUIBHBIMU, U Kakue Auo@oOHbMu? [TpuBeaure
npuMepbl. KakoBo cTpoeHuE 0caakoB, OOpa3ylOIIUMXCs TMpPU KOAryJsiuu
JIMO(PUIBHBIX U THO(POOHBIX 3071€H?

8. Uro Takoe siBiaeHue TukcoTponuu? I' e oHo ncnonb3yercs?

9. KakoBa ctpykrypa reneii? I'nme oHu wucnons3ytorcsi? Urto Takoe
KOaryJsamus?

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

11. Onumure  MOJEKYJSIPHO-KMHETUYECKHE  ONTUYECKUE  CBOMCTBA
KOJIJIOMIHBIX PACTBOPOB.

Keiic-3amanue mo temMe Ne 6 «XuMHUSA BSIKYIIMX BelIEeCTB)
NpenTndukanns Ka4eCTBEHHOI0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpeasbl ero pacreopa
1) Onpenenenue peakuu pacTBOpa NOPTJIAHALEMEHTA NIPU 3aTBOPEHUH
PeakTHBBI: OPTIAHIIIEMEHT, JUCTUIUIUPOBAHHAS Boja, heHondTaneus, 1 H.
pactBop Na,COg3
OO6opynoBanme: MpoOOUPKHU, CTEKIISIHHAS TAJIOYKA, MTUMETKA, HEeHTpudyra
B npoOupKy HachIlbTe HA KOHYMKE IIMATENS NOPTIAAHALEMEHTA U 100aBbTE 5 MII
BOJIbl. B TeueHne 5 MUH. SJHEPIrUYHO BCTPSIXUBANUTE COJAEPKUMOE ITPOOUPKH, 3aTEM
nanTe orcTosAThes 15 MuH. nim otueHTpudyrupyiite. Llenrpudyrar (Bepxuuit
CJION KHUJAKOCTH) OTOEpUTE NIPU MOMOIIM MUMETKU B 2 MPOOUPKH, B OJHY 100ABHTE
2 xarum geHondranenHa B Apyryro S kanenb 1 H. Na;COs.
3anucev 0anHbIX Onvima
1) CocTaBbTE MOJIEKYJIIPHOE Y HIOHHOE YPABHEHHUS THIPOJIN3a OPTOCHIINKATA
KaJblus 1o 1-i1 cTyneHu.
2) Ykaxure, Kakue MpOoTyKThl TUAPOIU3a OblIM 0OHAPYKEHBI TIPHU TIOMOIIIH
dbenondTanenHa u Npu B3aUMOJICHCTBUM ¢ KapOOHATOM HATPUsl, OTMETHTE
MPU3HAKHU PEAKITUH.
3) CocraBbTe MOJIEKYJISIPHOE U MOHHOE YPaBHEHUSI 00pa30BaHUs OCaKa MPH
nobasiiennu k neHTpudyraty pactsopa NayCOs.
2) UnenTudukanus Ka4eCTBEHHOT0 COCTABA MOPTJIAH/AIEMEHTA
Peaxmuent: nopTiIaHaeMeHT, qucTriutrpoBannas Boaa, HCI (ko) 1 H
pactBop NH4CNS unu KCNS, 1 1 pactBop NayCOs, 1 1 pactBop NaOH.
Oobopyoosanue: npoOUPKU, CTEKJISTHHAS TTaJIoUKa, MUIMETKa, IeHTpudyra
B npoOupky nepeHecute 1 mmarenb NOpTIaHIEMEHTa U J00aBbTe | MII KOHII.
COJISTHOM KUCJIOTBI, OCTOPOKHO IEPEMEIIANTE CTEKISIHHON NaJOUYKOH.
OOpartrTe BHUMaHUE Ha 00pa30BaHUE HA CTEHKAX MPOOUPKHU MPO3PAYHOTO TeJIsl.
JlonetiTe B MpoOMPKY HEMHOTO AUCTHITUPOBAHHON BOJIBI U IPOBEIUTE
nenTpudyrupoBanue. LleaTpudyrat npu moMoIuy NUIMETKH NIEPEHECUTE B 2
npoOUpKH U J00aBbTE: B OJHY MPOOUPKY 5 Kameslb poJaHu1a aMMOHHSI, B IPYTYIO
3-5 kanens NaOH st mevitpanuzanuu cpeasl, a 3ateM n3ob1Tok Na,COs (10
MOSIBJICHUS OCAIKa).



3anuce 0anHbIX Onvima
1) 3adukcupyiite cBOM HAOIIOICHUS B TAOJIHUIIE:

Ne| CocraBiisito- | Pearent | [Ipu3Hak | YpaBHeHuHe
1I1e HEMEH- pEeaklUi B HOHHOM
THOT'O KJIMH- Y MOJIEKYJIIPHOM
Kepa BHJIE

1 HCI

2 NH4CNS

3 Na,COs3
CocraB
LIEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTBHI IEMEHTHOTO KJIIMHKEpa ObUIM 0OHAPY>KEHBI MPU TOMOIITU
JIAHHBIX pPEaKIHii?

KontpouabHbie Bonpocskl mo Teme Ne 6 MuHepaJbHbIe BSKYIIIHE

1. Yrto Ha3piBaeTCd HEOPraHUYECKUMHU (MUHEPAJIbHBIMU) BSDKYIIMMHU
BemecTsamMu? HazoBUTE OCHOBHBIE KAUECTBEHHBIE IPU3HAKH BSDKYILUX BEIIECTB.
2. Kakue OCHOBHBIE BHJIBI CBIPbS HCIOJB3YIOT JUIA NPOU3BOJACTBA
MUHEpaIbHBIX BSXKYIIHUX BEIIECTB?
3. Kakne craguu nmpoTekaroT B MPOLECCE NMPEBPALLEHUS BSKYIINX BEIIECTB
U3 TOPOIIKOOOpPa3HOr0 B KaMHEBUAHOE TEIO W KAKUMHU IMPOLIECCAMH OHHU
COIIPOBOXKIAIOTCA?
4. B yeM oTAMYME BSKYLIMX BO3IYIIHOTO M THMAPABIMYECKOIO TBEPACHUSA?
KakoBbl 0051acT X NPUMEHEHUS?
5. YUto BIMSIET HA MJIACTUYHOCTH U3BECTKOBOTO TECTa?
6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh IEMEHTHOTO KJIMHKEpa?
7. Yto mpencTaBisoT cO0O0M MyIII0IaHOBBIE IIEMEHTHI?
8.Kaxkue BemecTBa 0071a7a10T BSOKYIIIUMU CBOMCTBAMU: &) TUIPOKCHU]T

KaJIbIUs; 0) XJIOpUJT THAPOKCOMATrHUS; T) MarHe3uT?

9. B yem 3akitogaeTcs Mpoiecc B3aMMHOTO TIEpexo/ia CTPOUTETHHOTO U
MIPUPOJIHOTO THUIIca?

10. Kakyro KHUCIOTY HEIIb3s1 XpaHUTh B MOCYJIC U3 KBAPIIEBOTO CTEKJIA.
[Touemy?

Keiic-3aganue nmo reme Ne 7
«OKHNCIANTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C YYACTHEM CJI0KHBIX
BeleCTB

OnblIT. Baussnue pH cpeabl Ha xapakrep BOCCTaHOBJICHUSA
NMEPMAHIaHATA KAJIUA

PeakTuBbl M MaTepuasbl: pacTBOp mnepmanranara kamus 0.5 H, pacTBOp
CEpHOM KHUCJIOTBI 2 H, pacTBop ruapokcuaa kamus 0.05 H, HATpUT Kanus
KPUCTAJUTMYECKHM. , TUCTUINTUPOBAHHAS BOJA, MPOOUPKH, MUKPOIIIATEb.



Boinosinenue padorbl. B Tpu npoOupku BHecute 1o 3-4 Kamid pacTBOpa
nepmanranara kamusa (KMnOg). B mepByro mpoOupky no6aBeTe 2-3 Kamid 2H.
pacTBOpa CEPHOM KHUCIIOTHI, BO BTOPYIO - CTOJIBKO € BOJBI, B TPETHIO - TAKOE K€
konmuectBo ruapokcuaa kanus (KOH). Bo Bce Tpu nmpoOupku BHECUTE O JBa
MUKpommnarenss Kpuctamuueckoro Hutputa kanusg (KNO.) u mnepemermnaiite
pacTBOpPHI JI0 TMOJHOTO PAacTBOPEHUs] KpUCTAIoB. Yepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHHE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONbITA.

1.Hanumure  ypaBHEHUSI  peakUUid  BOCCTAHOBJIECHUS  II€pMaHraHarta
KaJIusi HUTPUTOM Kajvs B KUCIIOM, HEUTPAIBbHOW W IIEJIOYHOW CpeAax, yYUThIBas,
4TO
noH MnO;' - umeer (puoneToByr0 okpacky, HoH MnO?Z - 3enényro, non M

oecrBerer, MNO;, - ocajok Oyporo 1BeTa.

2.MeTtoaoM 3JIeKTpOHHOT0 Oatanca noaoepuTe Ko3pUIIHMEHTHI.

3. YKaXHUTE OKUCIUTEh U BOCCTAHOBUTEh, IIPOILIECC OKHUCIICHUS U
BOCCTAHOBJICHMS.

4. J1o KaKkoW CTENEHU OKUCIICHUS BOCCTAHABIIMBACTCS MEPMAHraHaT Kajaus B

n2* -

pactBopax, umerommux pH > 7, pH = 7, pH < 7?7 Ckoabko OKHCIUTEIBHBIX
SKBUBAJICHTOB coAepXuTcs B 1 Moiap KMNO4 B KaK10M U3 3TUX CiTy4daeB?

Konrposabnubie Bompocbl mo TemMe Ne 7  OKHCIMTENbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUH € YYACTHEM CJI0KHBIX BellleCTB

1.Yrto Ha3bIBaeTca cTeneHblo okucienus? Kak ee onpenensator?
2. Omnpenenurte CTENEHb OKUCIICHHUS XpoMa B crieayromux coequHeHusx: KoCrOg,
szOg, NaCrOZ, Cr2(804)3, CFClz, Nag[Cr(OH)e].
3. [aiite ompeneneHus] MOHATUSIM «OKHCIUTENIb, BOCCTAHOBUTENbY, MPUBEAUTE
MIPUMEPBI BAKHEUIIINX OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
4. YKaxuTe, B KAKUX U3 MPUBEICHHBIX HUXKE MPOLIECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKHUX — BOCCTaHOBJICHUE?

MnOs — Mn*%;,  SnO — SnO,; CI*t — ClOs?1; NH; —NO

Al— AlO;'; S°— S2; MnO; — Mn® ; Pb** — Pb*2,
5.Vkaxure, B KaKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIICHUE,
a B KaKMX — BOCCTaHOBJICHHUE?

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

P,05 — PH3; MnO;* — Mn; Fe*? — H,FeO4; Mn*?>— MnO..
6.YKaxuTe, B KAKUX U3 MPUBEJICHHBIX HIXE MPOIECCOB MPOUCXOAUT OKUCIICHHUE,
a B KaKUX — BOCCTaHOBJICHUE?

NH; — NO; Fe — Fe,O3; SnO, — SnO; CrO ;2 — CroO.

Zn0;?*— Zn; PbO — PbO,; NO,' — NH3;; CrO,*— Cr.
7. Kakue ©3 CleAylOIIUX  peaklud  OTHOCATCS K  OKUCIUTEIBHO-
BOCCTaHOBHUTEIILHBIM?

NH.Cl = NH; + HCI



Zn + 2HCl = ZnCl; + H;
2Na + 2H,O = 2NaOH + H,
CaO + SO; = CaSOq4
NaOH + HNO3z; = NaNOs + H,0
[Touemy?
8. Kakue cBoiicTBa MpOSBISAIOT B OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX
BEIIECTBA, UCXO/S U3 CTEMICHH OKUCIICHUS 2JIEMEHTAa, YKa3aHHOTO B ckoOke? JlaiiTe
MOTHUBUPOBAHHBINA OTBET.
H2SO4, H2S, SO3 (S)
Mn, KMnQOy4, MnO; (Mn)
9.Kakne cBOMCTBa INpPOSBIAIOT B OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUAX
BELIECTBA, UCXO/S U3 CTEIICHU OKUCIICHUS 3JIEMEHTA, YKa3aHHOTO B CKoOke? JlaiiTe
MOTHUBUPOBAHHBIA OTBET.
K2Cr,07, Cr, Cr203 (Cr)
HNO2, NHs, NO (N)
10. Wcnonb3yst METOJ 3JIEKTPOHHOTO OajlaHca, MOAOEpPUTE CTEXHMOMETPUUYECKUE
KO3((PUIIMEHTBI, ONPEAECIUTE OKUCIUTENb W  BOCCTAHOBHUTENb, IPOLIECCHI
OKHCIICHHSI U1 BOCCTAHOBJIEHHUsI, THI cienyromux OBP:
S + KOH — K»S + K,SO; + H,0O
KMnO; — KoMnOs + MnO, + O,
HCIO, + H,SO3; — HCI1 + H,SO,
NH; + O, — NO + H,0.

Keiic-3aganue no reme Ne 7
«OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PEAKIIUH € YYACTHEM MPOCTHIX
BELIECTB - METAJLJIOB)
OmnpIT 1. OTHOLIEHHE METAJIJIOB PAa3HOM AKTUBHOCTH K KHCJIOTaM-
OKMCJIMTENSIM, KHCJIOTAM-HEOKHCJIMTEISIM U PACTBOPaM LIeJI04eil.
A) XuMHn4yecKue peakuu MeTaJJIOB ¢ KOHIEHTPUPOBAHHOM CepPHO
KHCJIOTOM

Konyenmpuposannas  cepnas  kucioma 3a  cuem  MAKCUMATbHOU
NOJIOJNCUMENbHOU  CMENeHU OKUCIEeHUS YEHMPAIbHO20 JlleMeHmMAa  S8/15emcs
KUCTOMOU-OKUCTUMENEM.

Ilpu e63aumooeticmeuu Konyenmpuposannot cepuou kKuciomor HySOs ¢
MeManiamu 8603MONACHIMU NPOOYKMamu eoccmanognenus aenaiomes: SOz, S; HoS.
Cmenenv 6occmanosnenus S*® sasucum om axmuenocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CEPHASL KUCTIOMA 80CCMAHABIUBACTNCAL:

a) neaxmusuwvimu memaniamu 00 SOz;

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

8) axmusHbIMu Memaniamu (cmosawuu nesee Mn) oo HyS

Ha memannot Cr, Fe, Al, Au, Pt HySOu(k) ne Oeiicmsyem npu Hu3Kux
memnepamypax.



Boinojsinenue. [lomMectuTe B Tpu MPOOUPKH MO KyCOUKY METaNIOB — MEJIH,
MMHKAa W MarHus. B kakayro mnpoOupky 100aBbTE CepHYIO  KUCIOMY
KOHYEeHMpUpoeanuyto, 4To0bl OHa TMOKpbLJIa METauibl (paboTaiiTe B BBITSHKHOM
mkady Npu BKIIOYCHHON BEHTHIIALNN!).

3aganue. 3anuch JaHHBIX ONBITA.

Omnwuinte HaOIIOAEHMS.

CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHIA.

+6
Cu® + H2S04(x) —
7Zn° + H2S04(x) —
Mg° + H2SOa4(x) —

PaccraBbTe KOA((PUIMEHTHI METOAOM 3JIEKTPOHHOTO OanaHca. YKaKuTe

BOCCTAaHOBUTEIb, OKUCIIUTENb, a TAKKE MPOIIECCH OKHCIEHUS U BOCCTAaHOBJICHUSI.

b) Xumnyeckue peakuum MeTalJIOB ¢ pa30aBJeHHOM CEPHOM KUCJIOTOM

[ToMectuTe B Tpu IPOOUPKH MO KYCOUKY METAJUIOB — MEJH, IIMHKA U MarHusl.
B kaxnayio npoOupky n00aBbTE cepHylo Kuciomy pazboasieHHylo, 4TOObl OHa
MOKpbLUIa MeTaulbl. B Mosiekye pa30aBlieHHONM CEPHOU KUCTOTHI POJIb OKUCIUTENS
BBIMOJIHSACT MOH Bogopoaa H.

3amanue . 3anuCh JAHHBIX ONbBITA.

Onumumre HaAOJIIOICHHUS. CocraBbTe YpaBHEHUS NPOMEKaAOUJUX
COOTBETCTBYIOIIUX peakiuii. PacctaBbre KOADOUIIMEHTH METOIOM AJIEKTPOHHOTO
Oananca. YKaXUTe BOCCTAaHOBUTENb, OKUCIUTENb, & TAKKE MPOIECChl OKUCIICHUS U

BOCCTAHOBIJICHUA.
Cu® + H2SO4(pazd) —
Zn° + H2S04(paz6) —
Mg° + H2SO4(pa3d) —

B) Xumuyeckue peakiium MeTaJJI0OB €O 1IeJ10YaAMHU

C pacmeopom wenouu 83aumMo0eticmeayom mMemauivl, OKCUObL U 2UOPOKCUObL
KOMOPbIX 001a0aiom am@pomepHulMU C8OUCMBAMLU.
BoinosiHenue 3aganus. M3 Tpex npeasioxKeHHbIX B onbiTax A U b Metanmios

BBIOCpUTE MeTalll, HMCIOMUA aM(pOTEpHBIE CBOMCTBA CBOHMX OKCHJIOB U
TUAPOKCUIIOB, TIPU ITOM CTOSIIMH 70 BOAOpPOJAa B Py CTaHAAPTHBIX
ANEKTPOAHBIX TOTEeHIMaaoB. OmycTUTe MeTajll B MOPOOUPKY C PacTBOPOM
TUAPOKCHUIA HATPUSL.

3ajganue .3anuch JaHHBIX OMNbITA.

Onummure HaOmoaeHus. CocTaBbTe ypaBHEHUE COOTBETCTBYIOIIECH pPEaKIIUM.
B nmpoaykrax peakuuu 3Toro meramia ¢ pactBopom menoun NaOH ykaxkurte ero
pPaAcmeopumMyro  KOMNIeKCHYl0  conb. PaccTtaBbTe KOI(PPUIIMEHTHI METOJ0M



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAHOBHUTCIIb, OKHUCIMTCIb, a TaKXEC
MpoucCChbl OKUCIICHUA 1 BOCCTAHOBJICHUA.

Konrposabubie Bompocbl 1m0 Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUM € yYACTHEM MPOCTHIX BelIeCTB — METAJLJIOB

1. B kakom ciydae BO3MOXKHO BBITECHEHHE METAILIA U3 PACTBOPA €TI0 COJIU:
a) CuCl;+ Al— 0) NiSO4+ Fe—

B) KNO3;+ Fe— r) ZNn(NO3), + Al—

2. Kakue u3 nepeunciacHabix MmetamioB: Ni, Pb, Mg, Zn B3aumopeiicTBytor ¢
pactBopoM 1ienoun? Ilouemy? Hamuimure COOTBETCTBYIOIIHME YpaBHEHUS
pEaKIui.

3. 3aKOHUYHUTE CIICYIOIINE YPABHEHUS ITPAKTUYECKA BO3MOXKHBIX PEaKITUii:

a) Pb + HZSO4 (pas6.)
6) Pb + HZSO4 (koHw.) —>

B) Pb+ HNO; (pa36) —
4. Otnomenue amomunus K Bogae, kuciaotam: HCI, H2SO4 (pass), HNO3 (pase) 1
menoyaM. CocTaBbTe COOTBETCTBYIOIIUE YPABHEHUS PEAKIIH.
5. 3akoHUUTE CIenyIOINe YPAaBHEHUS PEaKLIU:

a) Ca + H,O—
0) Ca + HySO4(koHIT.)—

B) Ca + HNOj(koHII1.)—
6. 3aKOHYHUTE CICAYIOUINE YPABHEHUS PEAKIINNM:

a) Al + Fe,0O3—
0) Al + HNOj3(pass) —

8) Al + NaOH—
7. B kakom ClIy4ac BO3MOJKHO BBITCCHCHUC MCTAJllIa U3 paCTBOpPA €Iro COJIN:

a) CaCl, + Al— 0) Fex(SO4)3+ Zn—

B) AgNOs; + Cu— r) NiSO4+ Sn—?
8. 3aKOHYUTE CIICAYIONIME YPABHEHUS PEAKIUNA:

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

B) Zn + HNO3 (paz6.) —
9. 3akOHUHUTE CIIEIYIONINE YPABHEHUS PEAKIIUI:



a) Sn + NaOH—
6) Sn + HNO3(KOHH,) —

B) Sn + HNO4(pa36,) —
10.Kakue meTamibl B3aUMOJEHCTBYIOT C KUCIOTAMHU: a) HEOKUCIHUTENSIMU; O)
okucnurensamu. [IpuBeaure mpuMepsl.

Keiic-3aganue mo teme Ne 7 «["ajapbBaHMYECKHE DJIEMEHTHI»
Onbir 1. TanbBanuuyeckumit 3jeMeHT THna Jlanmaa-SAxkodun ¢
KOHUEHTPAUMOHHOM moJisipu3anuen
IIpudops! u peakTuBbl: pactBopbl: CuSO4, 1 H , ZnSO4, 1 H, KC1 (HacklmL.);
AJEKTPOIbl — IUHKOBBIM U MEIIHBIN; BOJBTMETP; CTAKaHBI BMECTUMOCTBIO 200 M,
MOJIOCKH (DHITBTPOBAILHOM OyMard.
Bouinosinenune padornbl. O3HAKOMBTECH CO CXEMOM TajbBaHUYECKOIO
AJIEMEHTA.
B 1Ba cTakaHa HaJleliTe pacTBOPhI OJAMHAKOBOMN KOHIIEHTpauuy 1moms/am®;
B [IEPBBIN — Ccynb(aTa IIUHKA, BO BTOPOH - cyib(dara Meau.

OmnyctuTe B PacTBOPhl CBOUX COJieH I[MHKOBYI0 W MEAHYIO IUIACTHHBI,
COCIMHUTE UX TMOCPEICTBOM MEIHOW MPOBOJIOYKU C TrajJbBAHOMETPOM, COOJIIOAas
MOJISIPHOCTH. «3aMKHHUTE» PACTBOPhI B CTaKaHAaX »JJEKTPOJUTHBIM MOCTHKOM,
3aIlOJIHEHHBIM HACHIIIEHHBIM pacTBOpoM xjopuaa kamus KCl, mpurorosieHHOM
Ha arap-arape, T.€. 3aMKHHUTE TaJIbBAaHMYECKYIO Iemnb. Yepe3 MiITh MUHYT IOCIIE
3aMBIKaHHS IIETIH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHHE PadOTAIOMIEero AJIeMEHTa
(TOouHee MajieHUe HAMIPSYKEHUS, 3aBUCSIIEE OT COMPOTUBIICHUS TaJIbBAHOMETPA).
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Puc. 1 — Cxema ranpbBaHNYECKOI0 dJIEMEHTA
C KOHUEHTPALMOHHOMN NoJsipu3anuei

JlBa crakana Ha 200 cM® (1), anekTposs! (2), CoeqMHUTENbHBIE TPOBOAA (3), SIEKTPONHTHLIIA
MOCTUK (4), TabBaHOMETD (5).

3aganme. 3anuch JaHHBIX ONBITA.



1) 3aduxcupyiite nokazanust BOIbTMETPA: Egacrna = ... B,

2) Paccunraiite TEOpPETHYECKH HAIPSHKCHUE TajbBaHMYECKOTO DIICMEHTa,
I0JIb3YSICh 3HAYECHUSAMY CTAHJAPTHBIX MIEKTPOAHBIX IIOTCHIUANOB Ereop = .. B,

3) Beramcimure KI1J| w3ydaemoro rampBanmueckoro dnmementa: KIIJ =
Epaxr/Ercop. 100 %.

4) OObSICHUTE MPUYUHY BOZHUKHOBEHUS TBOMHOTO AJIEKTPUUECKOTO CJIOS Ha
IPAHULE METAJUI-PACTBOP €0 COJIM HA IMHKOBOM M MEAHOM JJIEKTPOIAX.

5) CocraBbTe ypaBHEHHMS pEaKIMW, MPOTEKAOIIMX HA  OBJIEKTPOJaaxX
TAJIbBAHUYECKOTO JJIEMEHTA, M CYMMAapHOE YPaBHEHHE XUMHWYECKOW pPEakLuu, B
pE3yJIbTaTeE KOTOPOU BO3HUKAET DJIEKTPUYECKUNA TOK B TAHHOM JJIEMEHTE. Y KaKUTE
THUII PEAKIUU.

6) Ilosicaute, moyemy Ha mpaktuke OJ[C TambBaHUYECKOTO 3JIEMEHTa
MEHBIIIE, YEM TEOPETUYECKHU PACCUMTAHHAS BEJIMUYUHA?

7) SlBnsercs MaHHBIA TajdbBaHUYECKHM 3yieMEeHT oOpaTtumbiM? OTBeT
MOTHUBUPYHTE.

8) VYkaxuTe, NMpU KaKUX YCIOBHUAX padOTa JTaHHOTO TaJIbBAHUYECKOIrO
AIIEMEHTA MOYKET MPEKPATUTHCS?

9) Kakyro poar B palboTe TaJbBaHUYECKOTO SJEMEHTA BBIMNOJIHSET
ANEKTPOJUTHBIN MOCTUK?

OnbiTr 2. H3yyeHue padoThl KOHLHEHTPANHOHHOIO TaJlbBAHNYECKOIO
3JIeMEHTa

Boinosinenue padotrbl. B n1Ba crakaHymka HajedTe pacTBOPHI CyJibdaTa
LIMHKA Pa3HOM KOHIEHTPALMU: NEPBBIA ¢ KOHIEHTpanueidl 1 Mons/mm3, BTOpOii -
0,001 momb/ame:

Onycture B pacTBOPHl LUHKOBBIE MOJIOCKH, COEAMHUTE UX MOCPEICTBOM
MIPOBOJIOB C TaJIbBAHOMETPOM, COOJIIO/1ast MOJISIPHOCTH.

CoenuHuTe  pacTBOpPbl B CTAKaHAaX  dAJEKTPOJUTHBIM  MOCTHKOM,
3aI0JTHCHHBIM HACBIIIICHHBIM pacTBOpoM xsopuza kamus KCI.

3ananue. 3anuch JaHHBIX ONBITA.

OTKJIOHSIETCS U CTpPEJIKA TalbBaHOMETpa?

Paccuuraiite Teopermueckoe 3HaueHne IJC 3TOro sjieMeHTa U CpaBHUTE
pacueTHbIE JaHHBIE C ONIBITHBIMUA BEJTMYMHAMU

CocraBbTe cXeMy KOHIIEHTPALMOHHOT'O T'aJIbBAHMYECKOTO 3JIEMEHTA!

(-)Anon (H)Kartonx

CocTaBbTe JEKTPOHHO-MOHHBIC YPABHEHUSI, TPOTEKAIOIINE B
MOJTYDJIEMEHTAX: Ha aHOJIE; Ha KaTOJE.

Brrunciaure noteHIMaI Kaxa0ro 3JIEKTpoa 1o ypaBHeHUI0 HepHcTa,
MOJIB3YACHh TAaOJUIIEH CTaHAAPTHBIX AIEKTPOAHBIX MTOTEHIIUAIOB



Paccunraiite 9J1C KOHIIEHTPAIIMOHHOTO TAIbBAHUYECKOTO AJIEMEHTA.

KontpoJbHbie Bonpocsl o teme Ne 7 ['aibBaHHYeCKHE 3JIEMEHThI
1. B nBa cocyna ¢ ToayOBIM pacCTBOPOM MEIHOTO KYIIOpOca MTOMECTHIIN B
MEepBBIN [IMHKOBYIO IMJIACTHUHKY, a BO BTOPOM cepedpsinyro. B kakom cocyne
IIBET pacTBopa nocteneHHo nponaaet? [louemy?
2. YBEIUYUTCS, YMEHBIIUTCS WK OCTaHeTCs 0€3 M3MEHEHHS Macca IIMHKOBOM
IJIACTHHKH MPU B3auMojaeiicTBuu ee¢ ¢ pactBopamu: a) CuSQOy4; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. YBeIU4nTCS, yMEHBIUTCS WA OCTaHETCs 0€3 M3MEHEHUS Macca KaJMHEBOU
IJJACTHHKH MpH B3auMoercTBur ee ¢ pactBopamu: a) AGNOs; 6) ZnSOq; B)
NiSO4? [Touemy?
4. Tlpu kakoi KoHIeHTpanuu noHoB CU?* (Moss/aM?) 3HaYEHUE TOTEHIMATIA
MEJIHOT'O 3JICKTPOJia CTAHOBUTCS PAaBHBIM CTAaHAAPTHOMY MOTEHI[HATY
BOJIOPOJTHOTO dJIeKTpoaa?

ut

5. IIpu Kakoi KoHIeHTpanuu Zn?* (B MOIb/AM®) OTEHIUAT UHKOBOTO
anekTpona Oynet Ha 0,015 B MeHb1Ie €ro cTaHAapTHOTO 3JIEKTPOJHOTO
noreHnuana’?

6. CraHnapTHBIM DBIEKTPOAHBIM NOTEHUMAT HHUKeJsd Oojblle, YeM
KoOanpTa. M3MEHUTCSs 1M 3TO COOTHOLIEHHUE, €CIU H3MEPHUTh IMOTEHLHAI
HUKEJIS B pacTBope €ro HuOHOB ¢ KoHueHtpamued 0,001 wmonws/n, a
MOTEHI[Ua bl KoOanbTa — B pacTBOpe ¢ KoHueHTpauueut 0,1 Mmoaw/m.

7. Kakme mporecchl MPOUCXOIAT Y DIEKTPOIOB TaJIbBAHMYECKOTO
9JIEMEHTA, COCTOSIIETO M3 MEIHON M HUKEJICBOH TIACTUHOK, MOTPYKESHHBIX B
onromosrsipabie pacTBopbl CuSO,4 u NiSO,4? Paccunraiite DJIC snemenra.

8. IloTennman cepedpsiHoro anmekrpona B pactBope AgNO; coctaBum 95
% OT 3HAYEHHUs ero CTAaHJAPTHOTO JJICKTPOJAHOTO TOTeHmHuana. UeMmy paBHa
KOHLEeHTpauus nouos Ag* (Monb/am3)?

9. MapraHiieBbIii 2IEKTPOJ B paCTBOPE €r0 COJIM UMEeT moTeHnuan —1,23

n2+

B. Brlumciure KOHIEHTpaKo noHoB MN?* (B mons/am3).

10.B cxeme TalbBaHHUYECKOTO »JJIEMEHTA DJIEKTPOJAMHU SIBIISIOTCS
MarHueBass W LWHKOBAasl IUIACTUHKH, OIMYIIEHHBIE B pPAacTBOPbl MX HOHOB C

3, Kakoil MeTaml sBISETCS aHOJIOM,

aKTUBHOW KOHIIEHTpaiued 1 MoJib/Im
Kakou katojgoM? Hanummre ypaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakuyu, TPOTEKAIOIEN B 3TOM TaJIbBAHUYECKOM DBJIEMEHTE, U BBIYUCIIUTE €TI0

SOJ1C.

Keiic-3ananmne Ne 8 « Koppo3usi 1 3amura MeTa/ui0B U CILIABOB)»



OnbiT 1. Koppo3usi mpu KOHTaKTe JABYX Pa3HOPOJAHBLIX MeTAJ/UIOB.
HccnenoBanue MexaHu3Ma 3J1eKTPOXUMHUYECKOH KOPPO3MH METAJLJIOB.
PeakTuBBI 1 MaTepHaJIbIl: HIMHKOBAs U ME/IHAS! TUIACTUHBI C 3AKUMOM; 2 H PaCTBOP
H,SO,4, nucTmimupoBanHas BoaA.

3anogHUTEe XMMUYECKUI CTaKkaH Ha 2/3 pacTBOPOM CEPHOU KUCIIOTHI.
OnycTuTte B pacTBOP LIMHKOBYIO U MEAHYIO MIACTUHBI, CJIE/Is, YTOOBI IIJIACTUHBI HE
KOHTaKTHUPOBAJIH JAPYT ¢ ApyroM. 3aMKCUPOBAThH BBIJEICHUE BOJOPOAa HA OTHOMU
U3 IJIACTHUH.
CoenuHUTE C MOMOIIBIO 3aKMMa [IMHKOBYIO 1 MEAHYIO TUIACTHHBI, CIIE/s, YTOOBI
IJIACTUHBI KOHTAKTUPOBAJIM APYT ¢ ApyroM. Yto nuamenuiocs? [Touemy?
3ananue. 3anMCh JAHHBIX OMBITA,
1) Cnienaiite BBIBOJIBL, TI0 KAKOMY MEXaHH3MY IPOTEKAET KOPPO3HSI METAILIa B
Pa3HBIX CIIy4asX: IPU 3aMKHYTOW U PA30MKHYTOM LIETIH raJlbBaHUYECKOTO
DJIEMEHTA.
2) CocTaBbTe cXeMy KOPPO3HH IIMHKA B IPUCYTCTBUU MEIU B KucioTe. Hamumure
AJIIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KATOJHOTO MPOLIECCOB. Y KAXKUTE MEPBUYHBIE
Y BTOPUYHBIE MPOAYKTHI AJIEKTPOXUMUYECKON KOPPO3HUHU.

OmnbiT 2. Koppo3usi OUMHKOBAHHOIO H JIY’KEHOI'0 KeJie3a B KHUCJIOH cpee

BoinosiHenue: B nBe mpoOupku Haneiite Ha 1/2 ux oObema
JUCTWJUIMPOBAaHHOW BOJbI, U A00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEpHOM
kuciotel U rekcanuanopeppara (1) xamus K3[Fe(CN)g], koTophlit sBisercs
YyBCTBUTENLHBIM PEAKTHBOM Ha MOHBI ~ Fe?* | ¢ KOTOpBIM jJaerT CHHee
OKpamuBaHue. PacTBOpsl XOpollo MepeMenante najoukoi. B onHy npodupky
MOMECTHTE 2-3 KyCOUKa JIy’KEHOTO KeJie3a, a B IPYTryI0 - OLIMHKOBAHHOI'O >KeJe3a
(IpeaBapUTENIbHO HAPYIIMB MOKPBITUS HAXKIAYHOW OyMaroi B AByX CIydasx).
3aganme. 3anuch JaHHBIX onbITa. B Kakoil mpoOupke crycTss BpeMs MOSIBHIIOCH
cuHee okpammnBaHue? COCTaBbTE CXEMYy KOPPO3MHM OIMHKOBAHHOI'O JKEJe3a C
HapyILLIEHHBIM NOKPBITHEM B KHCIIOU cpene. CocTaBbTe CXEMY KOPPO3HH JIyKEHOIO
JKeJe3a ¢ HapyLIEHHBIM IOKPBITHEM B KHUCJIOW cpele. YKaXuTe NEPBUYHBIE U
BTOPUYHBIE MPOAYKTHI 3JEKTPOXUMUYECKONW KOPPO3UH, a TAKXKE, KaKUE HMOHBI B
KHCJION CpeJie BBIIOJHAIOT poJib Jenosipu3aTopa’?

KonrpoabHsbie onpocsl 1o Teme Ne 8 Koppo3usi MeTa/jioB M 3aLIUTA OT Hee

1. Menp He BBITECHSIET BOAOPOJ U3 pa3daBieHHBIX KucIOT. [Touemy? OmgHaxo,
€CJIM K MEIHOM IUIACTUHKE, ONYIIEHHOW B KHUCJIOTY, IPUKOCHYTHCSA LUHKOBOW,
TO Ha MeIW HauyuHaeTcs OypHOE BbIACICHUE BoAopoja. [laite sTOoMy
oOBbsICHEHHUE
2. Kak npoucxoaut atMocepHas KOppo3usl JIyKEHOT0 *kKeJje3a MpU HapylIeHUH
MOKPBITHS ?



3. Kak nmpoucxoaut armocdepHas KOppo3us JIyKEHOW MeIu Mpu HapyLIEHHUH
HNOKPBITHS ?

4. Ecau mnacTHHKY U3 YUCTOTO ITUHKA OMYCTUTHh B Pa30aBICHHYIO KUCIOTY, TO
HauMHAIOIIEECS BBIJCICHUE BOJIOPOJa BCKOpE MOUTH mpekpamaercs. OaHako
IpH TNPUKOCHOBEHHMM K LUHKY MEIHOW IIPOBOJIOYKOM Ha MOCHEAHEN
HauMHaeTcs OypHOe BbIJeJeHne BoJopoa. [aite aTomy 00bsicCHEHUE.

5. B yem cymHOCTh MIPOTEKTOPHOMN 3aIUTHI METANIOB OT Koppo3uu? [lpuBenute
NpUMEP NPOTEKTOPHOM 3aIIMTHI JKEJNE€3a B DIEKTPOJUTE, COAEPIKALIEM
PaCTBOPEHHBIN KUCIOPOA.

6. XKene3noe m3menue MOKPHUIM HUKeIeM. Kakoe 3TO MOKPBITHE — aHOIHOE
unu katoaHoe? [ouemy?

7. B pactBOp XJIOpPOBOAOPOAHOMN (COJISHOM) KUCIOTHI MOMECTHUIIN ITMHKOBYIO
MJACTUHKY, U IIMHKOBYIO NJACTUHKY, YaCTUYHO MOKPBITYIO MeAbl0. B kakom
ciaydae IpoLecC KOpPpO3UM IHUHKA MPOUCXOAUT HUHTeHCUBHee? OTBer
MOTUBUPYUTE.

8. I[loueMy XMMHYECKH YHCTOE JKEJIe30 00Jiee CTOMKO MPOTHB KOPPO3HWH, YeM
TEXHUYECKOE KEIIE30?

9. Kakoe mokppITHE MeTajja Ha3bIBA€TCS AaHOMHBIM M, KaKO€ — KaTOIHBIM?
Ha3oBuTe HECKOIBKO METAILIOB, KOTOPBIE MOTYT CIYXUTh MJIsI aHOJAHOTO M
KaTOJAHOI'O MOKPBITHUS JKeJe3a.

10. Kak Bnusier pH cpenbl Ha CKOPOCTh KOPPO3UU TEXHUUECKUX METAJJIOB:
kenesa u nuHka? [ouemy?

3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapmanToB no Kax0ii Teme)

Tema 1: OcHOBHBIE HOHATHS M 3aKOHLI XUMHUH

3anosHUTe TaOIHILy, BCE PACUEThl TPUBEAUTE HUXKE TAOTUIIBI.

BemectBo M, m,r | n,momp | V,n N Nk Myg.
r/MOJb (H.y.)
HNO3 - 3

Tema 1: Knaccupukanuss HeopraHu4eCKUX COCAUHECHUMN
Bapuanr

Hanviimre ypaBHeHMs1 peakiyiii B COOTBETCTBUN C LIETIOUKOM TIPEBPALICHHH, JAfTe Ha3BaHUS

TPOTYKTAM PCAKIAHL:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AIClz—Al (OH)3

Tema 2: DHepreruka XuMH4YEeCKHX IIPOLIECCOB
Bapuanr



1.Mcnionb3ys cripaBodHble JaHHbIE TaONHIIBI, ONpeaenuTe H300apHbIi Termnosoi ddext AH%gs
XUMHUYECKON peakluy Balllero BapruaHTa

CoHar) + 302(r) <> 2COx2r) + 2H200x)

CﬂenaﬁTe BBIBOJl O BBIACJICHHUH WJIHU IMOITIOIECHUHN TEIIJIOTHI B IIPOLECCE pCaKIIUH.

Bemecrso | Cocrosnue AH%5 ke
MO,

CoHy r 52,280

COz r -393,510

H20 K -285,950

Tema 2: CkopocTh XMMHUYECKON peakunu. XUMHYECKOe pABHOBECHE

Bapuant
A)1. Kak mBMEeHHUTCS CKOPOCTb MPSIMOK PEaKITAH

CaOs.) + CO2(r.) «> CaCO3(tB.)

©CJTH YBEJIMUMTH JIARTICHHE B CHCTeME B 3 paza?

2. Harmimmre KMHETIYECKHE YPaBHEHHST CKOPOCTEH TPSIMOM PEaKII|K, OOPATHOM PEAKIIFI

Y BBIPOKEHHE KOHCTAHTHI PABHOBECHSL.

3.Chopmypyiite 3aKOH JEHCTBYIOLIMX Macc.

4. Onpenemmre, B KakylO CTOPOHY CMECTUTCS — XUMHYECKOE  PaBHOBECHE TP YBEIMHUEHHH
KOHLIHTPALIX [IEPBOI0 MCXOIHOTO BEIECTBA, ¥ YMEHBILICHVS! JIABJICHVS] B CUCTEME.

5. Cpopmymupyiite npusimn Jle-I1arernse.

Tema Ne 3: Crpoenne aroma. Ilepmommdeckasi cucreMa XUMHYECKHX
niemenToB /1.. MenneseeBa

Bapuant

1. Hcxoas W3 TOJNOXKEHUS DIEMEHTOB B MEPUOJAUYECKOM CHUCTEME, JANTE MOJHYIO
XapaKTePUCTHKY aToMa: a) HUKETIs.

2. CocrtaBbTe (HOPMYIIBI OKCUAOB M THIPOKCHIIOB AJEMEHTOB TPETHETO MEPHUOMAA, OTBEYAIOIINX
X BBICIIEH CTENeHU OKucieHusa. Kak HU3MEHseTcs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COEIMHEHUIT?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENBHOCTh U OKHUCIIUTENIbHAS aKTUBHOCTH 3JIEMEHTOB [V-A
noarpynmbi? CoctaBbTe GOPMYITBI BOJOPOAHBIX COCTUHEHHUM dJIEMEHTOB ATOU TPYTIITHI.

Tema Ne 3: Xumnueckasi cBsi3b. CTpoeHHE MPOCTEHIINX MOJIEKYJI
Bapuanr

Hns coequuennii HBr, Fe2O3, H20

a) YKaXUTC TUIT XHUMHUYECKOM CBSI3HU B MOJICKYJIaxX



0) cocTaBbTE AJIECKTPOHHBIE CXEMbI 00pPa30BaHUsI MOJIEKYJI C KOBAJICHTHOM
cBs3bt0. OnpenenuTe BAIGHTHOCTD U CTETIEHb OKHUCIICHUSI.

B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSIMU MPOLIECCH 00pa30BaHUS
MOJIEKYJI C UIOHHOM CBS3bIO

r) ©300pa3uTe TeOMETPHUECKYIO OPMY MOJICKYIIBI BOJIbI, YKAKUTE
BAJICHTHBIN yToJ.

Tema 4 PacTtBopbl. PacueTHBIH NPAKTHKYM — CIIOCOOBI BHIPAKEHHUS COCTAB
pacTBopoB. MoHHoe npou3BeneHue Boabl. Bogopoanblii moka3aresn pH.
PacTBopsl 2s1ekTposiuToB. KoMiiekoo0pa3oBaHue B BOAHBIX PacTBOpax.

Bapuant

1. Bpiuuncnure: a) MaccoByK JOJIIO BemecTBa B mpoieHTax (w%); 0) MOJApHYIO
KoHIeHTparuto BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBaIeHTOB (Cs); pacTBopa
dochopHOil KHCTOTHI, TONYYEHHOTO ITIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOMBI, €CIH
notHOCcTh ero 1,031 r/m3. Uemy pasen tutp (T) sToro pactsopa?

2. KakoBa Oyzaer koHIeHTpalusi noHOB Bojopoda B 0,1 M pacTtBope a30THCTON KHUCIOTHI
HNO., koHCTaHTa THUCCOIMAi KOTOPO paBHa 5 - 104,

3.HanummTe ypaBHeHHs quccolManuu cieayromux ssekrpoauto: a) Ca(HCOs)2;0)
Ba(OH)2; B) CaCly;

4.HanmummTe mojiHOE U KPaTKoe MOHHO-MOJIEKYJIAPHOE YpaBHEHUE PEaKIMH, MPOTEKAIOIIeH
0 CXeMe:

Pb(NO3). + KI — Pbl, + KNO:s.

B uem cyTb peakuyn?

5. s JIAHHOTO KOMITICKCHOTO COCTTMHECHIST
[Co(NH3)sSO4]NO3 onpeIeTHTe

a) BHYTPEHHIOIO u BHEIIHIOIO ceper;

0) 3apsiz BHYTpeHHel 1 BHelHel cdep;

B) KOMITTIEKCOO0pa3oBaresib; T)3apsiy] KOMILIEK BATEJIS,

JU) JIraHbL,

e) HAIMINNTE BBIPAKCHUC U KOHCTAHTBI  TMCCOUALII (HeCIOfH(OCIH) KOMITUICKCHOIO IOHA.

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

Tema Ne S TI'mapoaus coJieii. ZKecTKoCTh NPUPOIAHBIX BOA. PacTBOpBbI
HEeJJIEKTPOJIUTOB

Bapuant

1. Hanumure ypaBHEHHUS THAPOJIU3a B MOJIEKYJSPHOW M MOHHOM (opMax Cleayrolux
coneiti: NaHSO3 u MgCly. Yxkaxute pH cpesl 3THX pacTBOPOB.

2. Beruucnute xecTkocTh Bojibl, eciv B 500 i1 ee comepkutcs 202,5 r Ca(OH)s.

3.IlpuBeaute ypaBHEHHs peaKkIMi MPU XMMHYECKOM CHOCO0E YMSATYEHHs BJbIpeareHTaMu:
U3BECTHI0, KAJIBIIMHUPOBAHHOU COZIOH, KapOOHATOM HaTpus , opToPochaToM HaTPHUS.



4. Beruucnure TemmepaTypy 3aMmep3aHus pactBopa . (p) aHTH(pH3a, TOJYYEHHOTO NpHU
pactBopenuu 2 Kr stuiaeHrmkons CoHa(OH)2 B 2 kr BobI.

Tema Ne 6 lucnipcHblie cucrembl. KoJionaHoe cocTosiHue BelecTs
Bapuanr

1. CocraBbTe (hopMyTy MULIEIIIBI 301151, U300pa3UTe CXeMY CTPOSHHUS MULEILIbI, ONIPEICIUTE
3apsij KOJUTouIHOM yactuibl. Kakyro conb Hafo B3sATh (M3 ABYX IpejlaraeMbiX) B HAUMEHBIIEM
KOJIMUECTBE JIJIS1 KOAryJIALUU 30151 U [ouemMy?

3011b Crabunuzarop Conu-KoaryasaTopbl

AgCl KCl NaCl, CaCl,

2. YKaXXuTe OCHOBHOI COCTaB MOPTJIAaHIALIEMEHTHOro KiuHKepa. [IpuBenure ypaBHEHUS
peakiuu, J0Ka3bIBaroIue Hajarnaue okcuaa xenesa (111).
3. [IpuBeauTe KIacCUPUKAIUIO HEOPTAHUUYECKUX BSDKYIIUX BEIIECTB.

Kontpoabnas padora Ne 3 Temsl (7,8)

(15 BapuanToB MO KaxkI0ii Teme)

«OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMU. DJIEKTPOXUMHYECKHUE
npoueccbD
Bapuanr

3aganne 1. C momompio MeToza SJEKTPOHHOTO OanaHca paccraBbTe KOI(D(UIMEHTHI B
YpaBHEHHH pEAKIUU W YKaKHUTE OKUCIHTENb M TPOIECC, B KOTOPOM OH Y4YacTBYET,
BOCCTaHOBHUTEJb U MPOLIECC B KOTOPOM OH y4aCTBYET:
Cu + H2SO4 — CuSOs + SO2 + H20.
3aganme 2. Boruncaure 370eKTpOAHBIA MOTEHIMAN, BOSHUKAIOIIMI MPU MOTPYKEHUH LIMHKA B
PacTBOp €ro CONM C KOHIEHTpaluel kaTnoroB Zn>* 0,001Mons/am3.
3ananme 3. CocTaBbTe CXEMbI FaJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEIYIONIIE
pEaKIMu:
a) 2Al + 6H"*—3H, + 2A1* 0) Mn + 2AgNO3s—Mn(NO3)2 + 2Ag.
3aganue 4. Hanmmure ypaBHEHUS! XUMHUYECKUX TPOILIECCOB, MPOUCXOISIIUX TIPU DIIEKTPOIIN3E
BOJHOTO pacTBopa ¢ocdara HATPHUsS C HHEPTHBHIM aHOJIOM.
3aganue 5. CocTaBbTe CXeMy T'aJIbBAaHUYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 METHOTO M CBUHIIO-
BOTO DJIEKTPOJIOB, TMOTPYKEHHBIX B pacTBOpPBHl CBOMX coieil. IIpuBenuTte »iIeKTpOHHBIE
YPaBHEHHUS JIEKTPOHBIX MPOIIECCOB, MPOUCXOIAIINX HAa aHO/E U KaTOJIE.
3ananmne 6. XKenesHoe uzzenue MOKPHITO KagmueM. Kakoe 3TO MOKpBITHE — aHOAHOE WU
karonHoe? Kakoil Metamn OyZeT KoppoIupoBaTh MpU MOBPEXKICHUN 3aLUTHOTO CIOS KaJMus?
CocTaBbTe 2JIEKTPOHHBIE YPABHEHUSI aHOJHOTO U KaTOAHOIO MPOILIECCOB KOPPO3UHU YKAa3aHHOTO

W3/IeNs a) B HEUTpaNbHOW, O) KUCJIOW; B) CIabOIIEIOYHON cpenax . YKaXHTe MPOTYyKThI
KOPPO3HH.

TecTnl
Tema Ne 1 OcHOBHBIE MOHATHSA U 3AKOHBLI XUMHWH



TecToBbIE 3a7aHUS

1. ITpoctbie BemiecTBa
1) nonuaTHIIEH

2) rpadur

3) 6emnsrii hocdop

4) ammHax

2. MonsipHbIii 00beM raza u3MepseTcs
1) monb

2) MOJIB/1

3) kmomb/M3

4) n/kmMoJTb

3. Mons n060ro rasza npu H. y. 3aHuMaet o0bem 22,4 11 — creACcTBHe
1) 3aKoHa COXpaHEHHUS MACChl BEIIECTBA

2) 3aKOHA MTOCTOSIHCTBA COCTaBa

3) 3akoHa ABOTaJIpo

4) 3aK0HA KpaTHBIX OTHOLLIEHUH

4. 3aKOH COXpaHEHUsI MAcChl BEIIECTBA ObUT OTKPHIT ...
1) Paynem

2) MenneneeBbM

3) ABoraapo

4) JlJomoHOCOBBIM

5. DKBHBAJICHT —3TO  peallbHas WM YCJIOBHAsl YacTHIlA BEIIECTBA, KOTOpas B TAHHON
KHCJIOTHO-OCHOBHOM peaKIMy SKBUBAJIEHTHA OJTHOMY KAaTHOHY BOJOPOJA WJIM B TaHHOU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  PEAKIMU OJHOMY ...

1) mo3utpony
2) IpoTOHY

3) aneKTpoHy
4) HeUTpoHy

6. Maccy BeriecTBa, B3SITOTO B KOJIMYECTBE | MOJIb, Ha3bIBAIOT ... MACCOM
1) aromHoOIA

2) SKBUBaJICHTHOM

3) MonspHOH

4) MoneKyIsIpHOI

7. IIpoctoe BemecTBO (B OTIMYKE OT CIOKHOTO) — 3TO
1) o30H

2) penon

3) cona

4) rpadur

8. Ipu HopManbHEIX yernoBusax 3,01¢10%3 Monekyn ra3a 3aHEMarOT 066EM
1)11.2n

2)22,4 1

31127

4)5.6 1



9.3al a. e. M. (aTOMHYIO0 €IMHHUILY MACChl) IPUHSTO

1) 1/12 macchl atoma usoromna 2C

2) 1/12 macchbl mpupoIHOM CMECH aTOMOB H30TOIIOB YTIIepoaa
3) 1/16 macchl aToma u3otomna 60

4) 1/14 maccs atoma n3otona *4C

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

2) MoJieKyJ1a BOAbI

3) mpoToH

4) MoJieKyJ1a aMMHaKa

Tema Ne 1 Kitacchl HeoOpranu4eckux coeinHeHNH
TecToBBIE 3aJaHUA

1. Cuinkat HaTpus pearupyer
1) ¢ yroJibHOM KHUCTIOTOM

2) C COJISTHOM KUCJIOTOU

3) ¢ BojoM

4) co BceMU STUMU BEIIECTBAMHU

2. TonpKo cpeHss COJIb MOJIYyYAETCS IO PEAKLIAH
1) H,SO4 + Mg(OH), =

2) Li,O + H,CO3 =

3) Na2O + H,O + N,Os =

4) CH3;COOH + Cu(OH), =

3. Okcup Cl,0O7 obpasyer coub ...
1) NaClO,
2) NaClOs
3) NaClO,
4) NaClO

4. Okcun yriaepona (1V) nonyyaercs npu B3auMoIeHCTBUN
1) kapOoHaTa HaTpUs U HUTpATA ATTFOMUHUS

2) kapOoHaTa KaJbIUsl U XJIOPOBOAOPOJIHON KUCIOTHI

3) kapOoHara Kanusi U HuTpaTa o6apus

4) kapOoHaTta 1e3us u xjaopuaa xenesa (I1)

5. BO3MOXHO TOy4YE€HUE KUCIION COJIM 10 PEAKLIUN
1) HBr + Ba(OH), =

2) Ca(OH), + CO, =

3) CH3COOH + Fe(OH),=

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

6. Oxkcun azora (V) oOpasyeT coib



1) NH.CI
2) NHsNO;
3) NaNO3
4) C&(NOz)z

7. KucnotHsle OKCUABI MOTYT B3aMMOJIEUCTBOBATD:
1) Bomoii

2) KUCTIOTOM

3) ocHOBaHHEM

4) am(OTEepHBIM OKCHUJIOM

8. OCHOBHBIE OKCHJIBI MOTYT B3aUMOJICHCTBOBATD:
1) Bomoit

2) KUCJIOTOM

3) ocHOBaHHEM

4) KUCIOTHBIM OKCUJIOM

9. PearupoBath ¢ Boj10# OyayT
1) okeun yraepona (1V)

2) OKCHUJ KaJIbLIMs

3) amMuakx

4) menpb

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

2) kapOoHAT KaJus

3) kapOOHAT TUAPOKCOKAIBITUS
4) xapOoHaT KaJbLUs

Tema 2: JDHepreruka XuMH4YECKHX IIPOLIECCOB
TecroBble 3agaHus

1. OTkpbITast cucreMa 0OMEHUBACTCA C OKPYIKAIOIIEH cpenoit
a) sHeprueil  0) BemecTBOM  B) paboTOif r) DHEPrHe U BEIIeCTBOM

2. DHTanbIUs — 3TO DHEPTHUs, KOTOPOM 00JaAaeT CUCTEMA MTPH MOCTOSIHCTBE
a) TaBJeHus  0) TeMIiepaTypsl B) o0beMa T') MaccChl

3. CrangapTHOM TerIoToi 00pa3oBaHus Ha3bIBAIOT TEII0BOU ¢ ekt oOpazoBaHus 1 Moib
JTAHHOTO BEIIECTBA U3 3JIEMEHTOB IIPU JaBICHUU

a) P<0 6) P>0 B) P=1013 10°Ia r) P = 3,045 -10°Ta

4. Belpa)keHHEe TEPBOI0O 3aKOHA TEPMOJAMHAMUKH
a) Q= AU +A 6) A=U-TS B) PV =nRT 1) G=H-TS

5. TepMOI[I/IHaMI/I‘-ICCKaH XapaKTCPUCTHUKA, HC ABJISIOIIAACS (bYHKHHCﬁ COCTOSAHHUA



a) BHYTPEHHSSI DHEpTusi 0) SHTAJIbIUA  B) DHTPOIHUA r) pabora

6. OCHOBHO} 3aKOH TEPMOXHUMHUHU OTKPbUI
a) Knaysuyc 0) Kapuo B) Knanmeiipon 1) I'ecc

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

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

8. TemmoBoii 3(h(HeKT XUMUYECKON BBIPAXKAIOT B EAMHHUIIAX
a) H/M 6) kr/m® B) kJI>K/MOJb r) xJx /M

9.Crartuctuyeckuil XxapakTep BTOPOTo 3aKOHA TEPMOJIMHAMUKHU BbIPAYKAET YPABHEHUE

a) ds=§ 6) S =klnw
B) AS = Sion~ Siau F) (AS)u,v >0

10.Onpenenenre NoaHOro 3arnaca BHyTPEHHEN SHEPTUU BELIECTBA
a) BO3MOXXHO JKCIIEPHUMEHTAIBHO 0) HEBO3MOYKHO SKCIIEPUMEHTAIHLHO
B) BO3MOYKHO pacy&€THBIM CIIOCOOOM I') HEBO3MOXXHO PAaCU€THBIM CIIOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TeroBoM 3 heKT peakiu 3aBUCUT TOJIHKO OT HAYaIbHOTO M KOHEYHOT'O COCTOSIHUS
CUCTEMBI ¥l HE 3aBHCHT OT ITyTH PEaKIIUu

0) TeruroTa, morJoIaeMasi CHCTEMOU TP MIOCTOSTHHOM 00bheMe, paBHA H3MCHEHHIO BHYTPCHHEH
SHEPTUH CHCTEMBI

B ) TEIUIOTA, IOTJIOIaeMasi CUCTEMOM TIPH MTOCTOSHHOM JIaBJICHHUH, PaBHA H3MCHCHHIO
SHTAIIBIIUU CHCTEMBI

r) TEIoBoi 3(heKT peakiuy He 3aBUCUT OT HAYaJIbHOTO U KOHEYHOTO COCTOSIHHSI CUCTEMBI, a
3aBUCHT OT MyTH peaKluu

12. Peakrmus B 3akpeiToit cucreme pu AG < 0 mporekaer
a) B IPSIMOM HalpaBJIEHUU 0) B IpsAMOM M 0OpaTHOM HaIlpaBJIEHUU
B) B 00paTHOM HaIlpaBJIEHUU I) HE MNPOTEKaeT peaKuus

13. O6beuHEHHOE YpaBHEHUE MIEPBOTO M BTOPOTO HAYAT TEPMOINHAMUKI
a) TdS > dU+pdV  6) 8Q = dU+ pdV
B) AH = Ugon. — Usau, P) AS = Ston. — Suau.

14. N3onupoBaHHas cucteMa

a) oOMEHHMBAETCS C OKPYKAIOIIEH Cpe1oil FHepruei
0) oOMEHHMBAETCs C OKPYIKAIOIICH CpeIoi BEIIECTBOM
B) OOMEHMBAETCS C OKpYXKalolel cpenoi paboToit



I') He 0OMEHUBACTCA C OKPYIKAIOIICH CpeIoil HU SHEPTHEH, HU BEIIECTBOM

15. Camonpou3BOJIBHBIMM HAa3bIBAIOTCS IIPOLIECCHI

a) He TpeOYIOIINe SHEPIHH U3BHE 0) TpeOyrolue SHEPruu U3BHE
B) MPOTEKAIOIIME IIPH BHICOKOM I') IPOTEKAIIUE MPU HUZKUX
JIaBJICHUU TeMmIeparypax

Tema Ne 2 Xumnueckasi KHHeTHKA. XHMHYECKOe PABHOBeCHE
TecToBbBIE 3a1aHUA

1. Cxopoctb npsimoit peakiiul No)+3Hor) === 2NHs )+ Q Bo3pacraet
1) ¢ yBelIMueHUH KOHIEHTPALUK a30Ta

2) ¢ yMEHBIIICHUU KOHIICHTPAIIMHU a30Ta

3) ¢ yBeIMYE€HHUU KOHLIEHTPAllMu aMMHUaKa

4) c yMEHbBILIEHUN KOHUEHTPAIlM aMMHUaKa

2. Beixos ammuaka no ypaBHeHHIO peakiuu Ny y+3Hzr) === 2NH;3)+Q
YBEJIIMYUTCS, €CIIH

1) HOBBICUTH TEMIIEPATYPY, HOBBICUTH JIaBJICHHUE

2) NOBBICUTH JaBJICHUE, IOHU3UTh TEMIIEPATYPY

3) NOBBICUTH JIaBJICHUE U TEMIIEPATYPY

4) NOHU3UTH 1aBJICHUE U TEMIIEPATYPY

3. PaBHoBecue B cucteme: Hyr) + Sis) == H2S(r) npu usmenenuu naBneHus
1) He cmecTuTCS

2) cMecTuTCS BIIPaBo

3) cMecTHTCS BJIEBO

4) HE BIIUSET HAa CMEIICHUE PABHOBECHS

4. Kunernueckoe ypaBHEHHE JUIsl IPSMOTrO Iporecca peakuuu Ay ytBar) =
ZAB(F,)

1) V=k C?(A)

2) V=k C*(A,) C?*(By)

3) V=k C(A,) C(By)

4) V=k C%(A,) C(By)

5. IlpaBriibHOE BBIpAYKEHUE CKOPOCTH XUMHUUECKOU PEAKLINU
ZCI'(TB) + 3C|2(r4)= 2CFC|3(F_)

1) V =K[Cr]? « [CI,]?

2) V=K[2Cr] * [3Cly]

3) V =K[CI;]?

4) V =K[3Cly]

6. KoHcTaHTa CKOpOCTH XMMHUYECKOUN pEaKIIUHA 3aBUCUT
1) KOHIIEHTpaUK pearupyronx BEIIECTB



2) TemnepaTyphl
3) IpUPOBI pEaruPYIONTUX BEIIECTB
4) naBneHus

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

8. PaBHoBecue B cucteme Ny + Oyy === 2NO(.) npu NOBBILIEHUH JaBICHUS
1) cMecTUTCS BIIEBO

2) cMecTHUTCs BIIPaBO

3) He cMecTuTCS

4) MoBBICUTCS

9. YBenuueHue KOHIEHTPALIMU UCXO/IHBIX BEIIECTB CMEIIAET XUMHUYECKOE
paBHOBECHE

1) BEeBO

2) BpaBo

3) He cMemIaeT

4) He BIUsET

10. PaBHOBecue peakunu SOy)+0,50,:) == SOjs¢ )+ 99x/x npu
MOHWKEHUU TEMIIEPATyPbl
1) He cmecTuTCH
2) cMecTUTCA BIPaBo
3) cMecTUTCS BJIEBO
4) cKOPOCTh OOPATHOM peaKIMy YMEHBIIUTCS, & IPSIMOM — HET

11. Boixox ammuaka no ypaBHeHuto peakuui No)+3Ha) = 2NH3¢)+Q
YBEITUIHTCSI, €CITU

1) MOBBICUTE TEMIIEPATYPY, TTOBBICHTH JIABJICHNE

2) MOBBICUTH AABJICHHE, IOHU3UTH TEMIIEPATYPY

3) MOBBICUTH TAaBJICHUE U TEMITEpPATypy

4) NOHU3UTH J1ABJICHUE U TEMIIEPATYPY

12. TIoBbIlIeHNE TABJICHHS U TIOHKEHHUE TEMIIEPATyPhI B CHCTEME TIPUBOINT K
IMMOBBIICHUTIO BbIXOAA IMPOAYKTA pCAKIINH B CIIy4ac

1) 2H,O =—= 2H2+02—Q

2) N,+3H, =— 2NH3+Q

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

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

13. YcnoBrueM XUMUYECKOTO PaBHOBECHS SIBJSIETCSI PABEHCTBO
1) KOHLIEHTpAUi UCXOJHBIX BEIIECTB U MPOYKTOB PeaKuii
2) ckopocTe npssMoi U 00paTHOM peakiuii



3) HEepruil NCXOJHBIX BEIIECTB U MPOAYKTOB pEeaKIIUM
4) 06peMOB, 3aHUMAEMbIX UCXOJHBIMU BEIIECTBAMH U MPOIYKTAMH pEaKnuit

14. Katanu3arop BIHMSIET HA XUMUYECKOE PABHOBECUE
1) cmeniaeT BiIeBO

2) cMeniaeT BIPaBo

3) He cMemaeT

4) HeT NPaBUILHOTO OTBETA

15. PaBHOBecHE CMECTUTCS MPU YMEHbIIIEHUH JlaBiieHus B cucteme No+Op; =——
2NO

1) BieBo

2) He cMecTUTCA

3) BrpaBo

4) HeT NpaBUIILHOTO OTBETA

Tema Ne 3 Ctpoenue atoma. Ilepuoanyeckasi cucreMa XUMHYECKUX
jemeHTOB /I.A. MenaeseeBa

TecToBbBIE 3a]aHUA
1. Metayumnueckue CBOKMCTBA HanboJiee BRIPAXKEHBI Y aTOMa
1) auTus
2) Hatpus
3) kanus
4) xanbuus

2. HanbGonpmunii paguyc aToMa uMeeT
1) K

2) Na

3) Li

4) Rb

3. 3apsn sapa aToMa KpEMHHMS pPABEH
1) +28
2) +31
3) +4
4) +14

4. DnexTpoHHYI0 KOHpurypanuio 1s22522p®3s23p° umeet arom

1) dochopa
2) xJjopa
3) 6poma
4) ¢ropa

5. B nmepuojie ¢ yBeIMYEeHUEM 3apsifa sapa aTOMOB METAJUIMYECKUE CBOWCTBA



1) ocnabeBaroT

2) yCWIHMBarOTCA

3) HE U3MEHSIOTCS

4) HeTr 3aKOHOMEPHOCTH

6. B ManbIx neprogax ¢ yBelIndeHHEM 3apsija siipa paauyCchl aTOMOB
1) yBenuuuBaroTcs

2) U3MEHSIIOTCA MEPUOIUYECKU

3) yMeHbIIaTCs

4) HE U3MEHSIOTCS

7. DIEeMEHTY ¢ 3JIeKTPOHHOI popMyoii atoma 1522522p°3s23p® cooTtsercTByeT
(opMyIa BBICIIErO OKCHA

1) B,Os

2) Al,Os

3) N2Os

4) P,0Os

8. Tpu wactuiel Ne®, Na*, F~ uMeroT oiHaKoBOE
1) MaccoBoe unciio

2) 4HUCIIO HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4ucio MpOTOHOB

9. Hucno sHepreTMUYeCKUX YpoBHEH y aToMa, uMmeroniero 19 nporoHos
1) 3

2) 5

3) 4

4) 2

10. Yncno mpoTOHOB, HEUTPOHOB U 3JIEKTPOHOB Y aTOMAa € MOPSIAKOBBIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno nmomypoBHEN Ha SHEPTETUUECKOM YPOBHE OINPEAEISET ... KBAHTOBOE
YHCIIO

1) rnaBHOE

2) MarHuTHOE

3) opbuTtanbpHOE

4) cnuHOBOE

12. MakcuMalibHOE YHUCIIO 3JIEKTPOHOB Ha f — mogypoBHe



1)8

2) 2
3) 10
4) 14

13. I[lepeMeHHYIO CTENEHb OKUCIIECHUS MPOSBIIIET JJIIEMEHT C AIEKTPOHHON
dbopmyoit

1) ...3s23p*

2)...4d1%5s?

3)...3s%3p°®

4)..3d14s?

14. DnemeHT ¢ 21eKTpoHHOI popmytoii ..3s23p®3d1%4s?4p° naxomurcs
1) 5 rpynme, riiaBHOM noArpymnmne

2) 5 rpymre, moOOYHOU MOATPYIIIe

3) 7 rpynmne, mo004YHOM MOATPYIIIE

4) 7 rpynre, riIaBHON MOATPYIIe

15. Haumensbliieit sHEpTrUueii HOHU3AIMU 001a1aeT
1) xanbruit

2) MBIIIBIK

3) xpom

4) Opom

16. Ycunenue KMCIOTHBIX CBOMCTB OKCH/JO0B IMPOUCXOAUT B PALY
1) P20Os — Si0; — Al,O3

2) MnO — Mn02 — Ml’l207

3) N205 — P205 — AS205

4) CI'207 — P205 — Aleg

17. OcnabneHne OCHOBHBIX CBOMCTB THJIPOKCUIOB MPOUCXOIUT B PSIIY
1) Mn(OH); — Mn(OH); — Mn(OH)4
2) AI(OH); — Si(OH); — NaOH
3) Ca(OH); — Sr(OH),; — Ba(OH);
4) Ge(OH)s — Ga(OH); — Zn(OH);

18. Bo3MOXKHOCTb HaX0X/I€HUS AIEKTPOHOB HA OJJHOM OpOUTAIIN OTIPEACIISET ...
KBaHTOBOE YHUCJIO

1) rmaBHOE

2) MarHuTHOE

3) opbuTtanbpHOE

4) cnuHOBOE

19. 3apsa ssapa atoma, uMeromero 21 3IeMeHTapHy 0 YacTUIly, PaBEH
1) +7



2) +12
3) +21
4) +10

20. CpolicTBa aTOMOB XHMHYECKHUX JIEMEHTOB HAXOAATCS B IEPUOTUICCKON
3aBUCUMOCTH OT

1) maccel aTomMa

2) Macchl sapa

3) "ncna mMpoOTOHOB

4) 3apsiza sapa

21. Dnexrponnas ¢popmyia nona Cl” coBmagaeT ¢ 3JeKTpoHHOU (popmyioi
1) nona F°

2) atoma Ar

3) aroma Na

4) nona Na*

22. Haubonbliee 3HaUeHUE SHEPTUU MOHU3AINHU Y aTOMa
1) propa

2) xanus

3) a3ota

4) xpoma

23. DnekTpoHHas ¢opMmysa aToMa Maprasiia
1)...3s23p%s24p?
2)...3523p®3d*4s%4p!

3)...3523p%3d°4s?
4)...3s23p%3d%4s!

24. I"a3000pa3HOe COETUHEHUE C BOJAOPOIOM 00pa3yeT JIEMEHT
1) Mn 2) Mo

3) As 4) V

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

3)N 4)C

26. Y atoma maprasiia Ha d-mofypoBHE HAXOJAUTCS DJIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

2’7. HaumeHsbliee CpOACTBO K JIEKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

28. MakcuMallbHOE YHCIIO 3JIEKTPOHOB Ha 4-0M SHEPreTHYECKOM YPOBHE



1) 8 2) 18
3) 32 4) 2

29. HaumMeHee akTUBHBIN HEMETAJLT UMEET 3HAYEHUE OTHOCUTEIHLHOU

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

30. MakcumMamnbHas OJIOXKUTENIbHAS CTETICHh OKUCIICHHSI SJIEMEHTa paBHA
1) HOMEpY mepuoaa

2) HOMepY psiia

3) HOMepy TpYIIIIbI

4) MOpsiAKOBOMY HOMEPY

Tema 3. Xumuueckasi cBsi3b. CTpoeHUe NPOCTERIIIUX MOJIEKYJT

TecToBBIC 3a1aHUA

1. Xumu4aeckas cBs3b B MosieKye Gochuna PH3
1) xoBasieHTHas MOJIApHAas

2) KOBaJICHTHAsI HETOJIApHAs

3) nonunas

4) MeTaIn4ecKas

2. CoeIMHEHUSIMH C KOBAJICHTHOM MOJISIPHOU CBS3BIO SIBIISIOTCS
1) Boma u cepoBOAOpOa

2) O6pomu Kanmus U a30T

3) aMMHaK ¥ BOJIOPOT

4) KHCIIOPOa U METaH

3. BemecTBo ¢ KOBaJIEHTHOM MOISAPHOM CBA3BI0 HMEET (hOPMYITy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoequHEHNAMH C KOBAJIEHTHON HETIOJSPHOM CBS3BIO SIBIISIFOTCS
1) xopu HaTpUs U METaH

2) XJIOp U a30T

3) 6poM 1 amMMHuaKk

4) o U cepoBOIOPOA

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

6. Ctenens okucinenus azora B uone NH4" pasna
1)-1



2) -3

3) +3

4) +4

7. BemiecTBO ¢ HOHHOM CBSI3bI0 UMEET (OPMYITY:
1) AICI3

2) Pls

3) N2O

4) AsH3

8. B coennnennn NaOH cBsi3b

1) noHHas ¥ KOBaJICHTAs MOJISIPHAS

2) UOHHAA U JOHOPHO-AKIEIITOPHAS

3) KOBaJIGHTHAs IMOJISIPHAS U BOJOPOIHAS

4) KoBaJIECHTHAsI HETIOJISIPHAS M METAJUINYECKast

9. NoHHas cBsI3b BO3ZHUKAET MEXKY aTOMaMU
1) MeTamioB

2) HEeMeTaJlJIOB

3) MeTaI0B U HEMETAJIJIOB

4) B MoJieKyJ1ax IPOCTBIX BEIIECTB

10. CBOMCTBOM KOBAJIEHTHOM CBSI3U HE SBIISIETCSI
1) HanpaBIEHHOCTH
2) nonsipu3yeMocTh

3) HaCBHIIIIAEMOCTh
4) CONPOTUBIISIEMOCTb.

Tema 4. PactBopbl. Cioco0bl BhIpa:KeHHUs COCTABA PACTBOPOB

TecToBBIC 32 1aHUA

1. MaCCOBYIO AOJIF0 paCTBOPCHHOI'O BEIIECTBA PACCUUTBIBAIOT 11O (l)opMyne

n
C=—
1) v
m(BerecTBa)
2) ®=
m(pacTtBopa)

3) m:Vp

4) m(semrectBa) = m(pactBopa) — m(H20)

2. MonspHyI0 KOHIIEHTPAIUIO pacTBOPa PaCCUUTHIBAIOT MO (hopmyiie

n
C=—
1) V;
m(BerecTBa)
2) ®=
m(pacTtBopa)

3) m:Vp

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

3. PactBop conepxut 20 r Bemectsa u 80 r Boasl. KoHIlEHTpaus pacTBopa B MaCCOBBIX JOJISAX



1) 20 %
2) 25 %
3) 0,25
4) 0,20

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

2) 2,2000

3) 0,0022

4) 22,0000

5. Macca pactBopenHoro Beuecta B 200 r 15 % pactBopa
1)30,0r

2)150r

3)3,0r

4)1,5r

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

2) 0,1 momnp

3) 0,01 momb

4) 0,02 moub

7. Macca NaxCO3'10 H20 (M = 286 r/monb) B rpammax, HeoOXxoaumast uist mpurotosiieHust 100
mi 0,1 H pacTBOpa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. TuTp pacTBOpa pacCUUTHIBAIOT IO POpMYIIE:
7-1000
() R
MSK.
m
oy T =—
V
m
3) W = —
m

9. MosnsipHas KOHIIGHTpalus 3kBUBasieHTOB pacTBopa HCl ¢ tutpom
0,00365 r/mMn paBHa ... MOJIB/IL.

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/moi1p) B rpamMax, HeoOxoaumast st mpurorosienust 100 mur 0,01
M pactBopa paBHa
1) 5,850



2) 0, 585
3) 0, 0585
4) 58,500
PaCTBOPLI IJIEKTPOJIUTOB

TecToBbBIE 3a1aHUA

1. DNIEeKTPOIUTHYECKOMN AUCCOLMALIMEN Ha3bIBAIOT
1) pa3neneHue cMecu MyTeM HarpeBaHus

2) pacTBOpPEHHE COEIMHEHUS B BOJIE

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3aUMOJICHCTBUE BEILIECTBA C BOJIOM

2. Hanbonee cunbHas KUCIOTA € TOUKH 3peHus TO]]
1) H2CO3

2) HF

3) H2S

4) HCI

3. CUJIBHBIM DJICKTPOJIUTOM SIBJISIETCSI PACTBOP
1) HCIO

2) H.CO3

3) H2S04

4) HoSO3

4. Hanbosnee cUIIbHBIM 3JIEKTPOIUTOM SIBJISIETCS. pacCTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoGHBI JUCCOLMUPOBATH MO TUITY KUCIOTHI 3JIEKTPOIUTHI
1) Zn(OH):
2) Ba(OH):
3) Mg(OH):
4) Al(OH)s3

6. Peakiust €T 10 KOHIIA B PACTBOPE MEX/Ly HOHAMH
1) Ba** u CI

2) Ba?" u NO3"

3) Ba?* u SO4*

4) Ba?* u CHsCOO

7. Haubomnee cnaObiM 3JICKTPOIUTOM siBiisieTcs (npuBeeHbl K1)
1) H2SO03 K;=1,6:10"

2) H2SiOs K,=2,2-1019

3) H2Se03 K, =3,5-107

4) HoTeOs K,=3-103

8. COKpaméHHOMY HOHHO-MOJEKYISIPHOMY ypaBHeHHI0 S2+ Cu?*=CuS

MOJIEKYJIIPHOE yPABHEHHUE
1) 3H2S+Cu3(PO4)2 = 3CuS + 2H3PO4

COOTBETCTBYET



2) H2S+Cu(CH3COO), = CuS+ 2CH3COOH
3) Na2S+ Cu(NOs)2 = CuS+ 2H20
4) 3H2S+Cu3(P0Oa4)2 = 3CuS+ 2H3PO,

9. BLIp&)KeHI/Ie KOHCTAaHThI AuCConan MOXXHO 3allucaTtb AJId
1) HNOs3
2) H.COs3
3) K2COs3
4) MgCl;

10. Ctenensp JIEKTPOJIMTUYECKON TUCCOLMAIIUN HE 3aBUCUT OT
1) KOHILIEHTpaLUuKu pacTBOpa

2) naBJeHUS

3) npupoIbl AIEKTPOIUTA

4) Temneparypsl

HNonnoe npousseaeHue Boabl. Bogopoansiii mokasareib
TecToBbIC 3a1aHUA

1. Jlakmyc B pacTBOpe KUCIOTHI
1) xpacHbI

2) cuHHUi

3) duoneToBwIii

4) >)KeNThIN

2. ManuHOBYO OKpacKy B ILEJIOYHON Cpejie UMEEeT HHAUKATOP
1) nakmyc

2) METUIIOPAaHK

3) yHUBEpCAIbHBIN

4)) penondranenn

3. MeTtunopaHx B IPUCYTCTBUHU KHCIOT UMEET OKPACKy
1) cunior0

2) KpacHy1o

3) GeciBeTHYIO

4) opaH)KeBYIO

4. YBenn4eHue B pacTBOPE KOHIIEHTPALUHU THAPOKCU]] - HOHOB COOTBETCTBYET
1) ymenbmenuto pOH

2) yBenuyenuro [H*]

3) ymensienuto pH

4) ysenuuenuto pH

5. 3nauenuto pH= 3 cooTBeTCTBYeT KOHIEHTparws HoHoB [OH ] Momb/1
1) -lg107

2) -3

3) 101

4) 103

6. 3J'ICI(TpOJ'II/ITI/IquKa$I aucconunanusa BOAbI HPUBOJUT K 06pa303aHmo HNOHOB
1) H+ + 02



2)2H"+07?
3) H3O++ OH ™
4)OH + 02

7. KoHlleHTpalisi MOHOB BOJIOPO/Ia B YUCTOM BOJE paBHA... MOJIB/TI
1) 107

2) 10°*

3) 10%

4) 10!

8. KoHuenrpauuu ruipoKkcu HOHOB 10 mos16/71 cootBeTcTByeT pH...
15

2)4

3) 10

4)7

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

2) 7

3) 11

4) 4

10. Konuenrpanus ruapokcua-uoHos B 0,1M pactBope NaOH paBna monb/m.
1) 101
2) 1011
3) 1013
4) 10710

Kommiexkcoo0pa3oBaHue B BOJAHBIX PAaCTBOPax

TecToBBIC 3a1aHUA

1. KoopaunanuoHnHoe 4uciao koMmiuiekcoobpaszorarens B coequnenun [Cr(NH3)4Cl2] paBHo
1)4
2) 6
3)2
4) 3

2. ATOMBI TaJIOT€HOB BXOJAT B COCTaB KOMIIJIEKCHBIX COEJUHEHUI B pOJIU
1) muranmos

2) BHeWHEeH chepbl

3) IUTaHI0B ¥ KOMIUIEKCOOOpa3oBaTeIeH

4) nura"ioB U BHEIIHEH chepbl

3. CreneHb okucieHUs KoMmIiekcooOpa3oBarens B coeaunenun Ks[Fe(CN)g] paBHa
1) +3
2) +2
3) +4
4) +6

4. 3apsin BHyTpenneit cepsl B coenunennn Ka[Fe(CN)e] paBen
1) +4



2) 4
3)-3
4)-2

5. Ctenenb OKHMCICHHS KOMILICKCooOpa3oBareis B coeaunenuu [Pt(NH3)2Cl.] paBua
1) +4
2) +2
3) 0
4) +6

6. KoopmHanmoHHOE YKCII0 OTIpeeNsieT

1) urco cBs3eil KOMILIEKCO0Opa3oBaTens C IUTaH1aMu
2) YMCIIO JIUTaHIOB

3) 4KCII0 LEHTPAIBHBIX aTOMOB

4) 3apsa BHyTpeHHEH cepbl

7. llleno4yHble METAIIBI BXOSAT B COCTAaB KOMIUIEKCHBIX COSIMHEHUN B POJIH
1) muranmos

2) KOMILIEKCOOOpa3oBaTeeH

3) nuraHa0B U BHEIIHEN cepbl

4) BHENIHEH cdepbl

8. 3apsin BHyTpeHHe# chepsl B coenunenun Ko[PtCle] pasen:
1) +2
2) +6
3)-3
4) -2

9. Crenenpb okucieHust komuiekcoodpaszosaresst B coenurennu [Ni(NH3)s]Cl2 pasna:
1) +4

2) +2

3)0

4) +6

10. KoopimHaIiMoOHHOE YUCII0 KOMIUIEKCOOOpa3oBaTesst He 3aBUCHUT
1) ot mpupoab! KOMILIEKCOOOpa3oBaTes

2) 3apsia KOMIUIEKCOOOpa3oBaTes

3) TemnepaTypsl

4) naBieHUs

Tema 5. 'mapoJus cosen
TecToBble 3a1aHNs

1. 'unponu3y moaBepraroTCst COIU
1) KCI

2) NaCN

3) CH3COONa

4) NaNO3

2. I'maponu3y He NoABEPrarTCs COJIH
1) NH4sNOs



2) AICl3
3) BaCl>
4) Na2SOg4

3. I[TonmHOMY THUAPOJIM3Y TIOBEPIaOTCS CONH
1) Fe2(CO3)s3

2) Al2(SOa)3

3) FeCls

4) AlLSs3

4. 3nayenue pH<7 umeroT BOAHBIE paCTBOPHI COIEH
1) Cr(NOs)2

2) Na2CO3

3) CuSO4

4) BaCl,

5. 3nauenne pH>7 uMerOT BOJIHBIE PACTBOPHI COJIEH
1) Ba(NO:s)2

2) Zn(NO3)2

3) NaCHsCOO

4) K2S

6. Ypasuenne CO>+HOH === HCOs; +OH OTHOCHTCS K THAPOIN3Y COJH
1) Ca(HCO3):

2) Alx(COs)3

3) K2CO3

4) KHCO3

7. OCHOBHBIE CONM 00pa3yIOTCs IPU THIPOIIU3E

1) MgCl>

2) Al;Ss3

3) KzPO4

4) CuSO4

8. JlakMycC OKpaIiMBaeTcsi B PO30BBIN IIBET B paCTBOpaX COJICH
1) Al2(SO4)3

2) Na2CO3

3) KaS

4) ZnCl;

9. Kucnsie conmu 00pa3yroTcs PU THAPOIH3E
1) CuSOg4

2) CaS

3) MgCl>

4) NazS

10. ®deHondranenH npuoOdpeTaeT MATMHOBYIO OKPACKY B PACTBOPax Colei
1) AICl3

2) KNO2

3) NaxS

4) K2SiO3



7KecTKOCTH NPUPOAHBIX BOJ

TecroBble 3aganus
1. Ilpomecc  MNOCTENMEHHOTO  MNPUIMBAHUSA  PAcTBOpa-TUTPAaHTA K

aHAJIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) paz0aBieHUEM;

0) TUTpOBaHUEM;

B) CMCIIICHHEM

I') PKBUBAJICHTOM TUTPAHTA.

5. MOMEHT 3aBEpUICHNS] XMMUYECKOW PEAKIMU B TATPUMETPHUM HA3bIBAIOT:
a) CKAYKOM TUTPOBAHUS;

0) KpUBOW TUTPOBAHMUS;

B) JJMHUEW HEUTPAIBHOCTH;

I') TOYKON SKBUBAJICHTHOCTH.

7. TuTp pacTBOpa pacCUUTHIBAIOT IO opMyIie:

T(pactBopa) -1000 ,

a) C = '
M . (BemecTBa)

6) T= m(pacTB.BeIeCTRA) |
V(pacTBOpa)

m(pacTB.BeIIECTBA) |

B) o=
m(pacTBopa)

10. PacTBOp, MPUTOTOBIEHHBIM MO TOYHOM HaBeCKe WIM W3 (UKCcaHala,
Ha3bIBACTCA

a) CTaHJIapTHBIM;

0) cTaHAAPTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OyQepHbIM.

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

100 mn mpupoanoit Bonabl mouwio B cpegHem 17,6 mu 0,05 H pacTtBOp
KOMITJICKCOHA

a) 1,76 MOIBIKB/IM°;

0) 17,6 MMOIBIKB/IM3;

B) 8,80 MoIBIKB/IMS;

r) 8,80 MMOIBIKB/IM°,

12. O011y10 )KECTKOCTh BOABI ONPEALIISIOT METOJIOM. .....



a) XeJIaTOMETPUH;

0) alMANMETPUY;

B) KOMILJIEKCOHOMETPHH;
T') QpreHTOMETPUH.

13. KapOoHnaTtHas >keCTKOCTh BOJibI, HAa TUTpoBaHue 100 M1 KOTOpOi
u3pacxoaosano 8,5 mi 0,1 v pactBopa HCI, paBna

a) 0,85 MOIBIKB/IM®;

0) 0,85 MMOIBIKB/IM3;

B) 8,50 MOJIBIKB/IMS;

r) 8,50 MMOIBIKB/IM°,

16. Kakumu nonamu 00ycIIoBJIeHa IMMOCTOSTHHAS )KECTKOCTD BOJIBI?
a) Cl, SO4;

6) CO32', HCO5;

B) NOs".

17. Kakas »KeCTKOCTb BOABI yCTPAHAETCS KUIITYCHHEM B TeueHHUE | yaca mpu
aTMoc(epHOM JaBJIeHUN?
a) MocTosiHHAs; 0) 00111asi; B) BpeMeHHasl.

18. K kakoMy Kjaccy OTHOCHUTCSI BOJIa, €CJIM €€ 00Ias KECTKOCTh paBHA 5
MMOJIb-9KB/J1?

a) MsITKas;

0) TOBOJILHO JKECTKAs;

B) CpeHEMN HKECTKOCTH,

T') )KECTKasl.

20. Yepe3 kakue COENMHEHMSI YCTPAHSIOTCS THUIPOKApOOHATHI KalbLUS U
Maraus’?

a) CaCQOs, MgC03;

0) CaCO3, Mg(OH);

B) Ca(OH)s.

21. Kakoii M3 peareHTHbIX METOJOB NPHUMEHSIOT Il YCTpPaHEHUs
KapOOHATHOM MKECTKOCTH ¥ OJJHOBPEMEHHO JIJIs1 YMEHBIIICHHUS 11I€JIOUHOCTH ?
a) kunsiueHue; 0) nu3Bectkopanue; B) BBegeHne NaOH.



Tema 6. Ilucnepcunbie cucrembl. KosuiouaHoe cocTosiHue BemecTn
TecToBbIE 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BELIECTBO B BUJIE MEJIKUX YaCTUILL PaclpeesIEeHO B Cpesie
JPyroro BEUIECTBA HA3bIBAIOTCS

2. COBOKYIHOCTb MEJIKMX YaCTHIl COCTABIIACT IUCIEPCHYIO ... .

3. BemecTBo, B KOTOPOM pacipeiesIeHbl MEJIKUE YaCTUIIbl, HA3bIBAOT JUCIEPCUOHHOM ... .

4. DMmyabcus, 37O ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEJIBHBIN paCTBOP

5. A3po301Iib, 3TO ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOMTENbHBIA PACTBOP

6. Cycnensus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTENIBHBINA PacTBOP

7.T'enn, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP

8. Cucrema, obpa3oBaHHasi Ta30BOM UCIIEPCHOMN CPEON U KUIKOW AUCTIEpCHON (ha3oil —
3TO ... .

— a’3po30JIb

— AMYJIbCHUS

— CyCIIEH3Us

— reinp

9. Cucrema, oOpa3oBaHHas *HUJIKOH TUCIEPCHON cpeloi U KUAKON nucrnepcHoi (as3oit —
3TO ... .

— a’po30JIb

— AMYJIbCHUS

— CyCIIEH3Us

— reib

10. OcoGoe cTyaHeoOpa3HOe KOJUIOUAHOE COCTOSIHUE CUCTEMBI — 3TO ... .

— a’po30JIb

— OMyJIbCUS

— CyCIIEH3Us

— reib



11. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XapaKTepU3YIOIIeecs OCCIOPSTOYHBIM XaOTHIHBIM

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

— OpOYHOBCKOE JIBI)KCHUE

— muddy3us

— celMMEHTAaLus

— KOaryJisius

12. CBoicTBa KOJUIOWIHBIX PACTBOPOB, XapaKTEPU3YIOIIEECS CaMOIPOU3BOIBHBIM
MPUPOTHBIM CMEIIMBAHUEM PACTBOPOB — ITO ... .

— OpOYHOBCKOE JIBUKCHUE

— maddy3us

— celMMEHTaLus

— KOaryJsius

13. CgoiicTBa KOJUIOMJIHBIX pPacTBOPOB, XapaKTEPU3YIOLIEECS OCEIaHUEM JHMCIIEPCHBIX
YaCTHI] MOJ1 ACHCTBUEM IPaBUTAIIMOHHOTO TTOJISL — 3TO ... .

— OpOYHOBCKOE JIBUKCHUE

— muddy3us

— CeIMMEHTALUS

— KOaryJisius

14. 3omp moauma cepedbpa ¢ MOJIOKUTEIHHO 3apsHKEHHBIMU T'paHyJaMU B BOJTHOM cpefe

KOHACHCAIMOHHBIM METOA0OM, B OCHOBC KOTOPOI'O JICKKUT pCaKIUA O6MeHa, MOKHO IPpUT'OTOBUTD,

€cIii B M30BITKE PacTBOp

— K2S04

— Agl

—KI

— AgNOs3

15. CpoiicTBa KOJJIOMAHBIX PAaCTBOPOB, XapaKTEPU3YIOIIEECs pa3pyIlIeHHEeM KOJUTOUIHBIX

qacTull — 9TO ... .

1.

— OpOYHOBCKO€ JIBUJKCHHE

— muddyzus
— CeMMEHTallNs

— KoaryJjsnus
Tema Ne6 XuMusi BAKYIIUX CTPOUTEIbHBIX MATEPHATIOB
Bapuant

I{eMeHTHBIN KIIMHKEP COAEPKUAT

A W N =

2.

RORE

oKcua Kanbuus
oKcua antoMuHUS
okecua yrnepoaa (1V)
OKCUA KpeMeHus

Vkaxure COACPIKAaHNUEC OKCHUIOB 3JICMCHTOB B ICMCHETC

1 (1) okecua kanbums [1] 62-68%
2 (2) okcua antoMuHKS [2] 4-9%
3 (3) oKkcua KpeMHus [3] 18-26%



4 (4) okcua xenesa [4] 0,3-6%

3.
YCKOpI/ITeHB CXBaTbIBaHUA Y XUIKOI'O CTCKJIa

1 @ TeTpadTOpOoCMANKAT HaTpUA

2 O 3TUNEeHAMaMUHTETPaaUeTaT HaTpus
3 O CUAMKaT HaTpus

4 O rMAPOCUINKAT KanbLus

4.

ITpu onpeneneHny coep/kaHusl aKTUBHBIX KOMIIOHEHTOB U IEpeKera KOMOBOM U3BECTH, 00pa3Lbl
BEIIIECTBA PACTBOPSAIOT B BOJIE U TUTPYIOT PaCTBOPOM

@ CONIAHOM KUCNOTbI
O KomrisiekcoHa III
O XPpOMOreHa YepHoro

O deHondTanemHa

A W N

5.
I{eMeHTHBIN KIIMHKEP CONCPKUAT

™ 6enut

™ anut

™ uenur
 anomodepput
O stpuHrut

u » W N

6.
H3BecThb ITyIIIOHKA B KAYCCTBEC BSKYLICTO COACPIKUT

oKcuna Kanbuuda
oKCnAa MarHusa
rmapokcua Kanbumsa
oKcuna antoMUHUA

C0O®OO0

OKCnAa KpeMHun4a

7.
K 3aMCJINTCIIAM CPOKOB CXBATBIBAHUS HEMCHTHBIX PACTBOPOB OTHOCATCA BEIICCTBA B PAAY

[Ey

QO xnopwa HaTpus,cynbdhaT HaTpusi, LWaBenesasl KNCIoTa, CybdaT anoMUHMs

2 (® waseneBas kucnoTa, caxaposa, MOYEBMHa, BOpHas KUCIOTa
3 (O caxaposa, cynbdat HaTpUsi, X10PUA HATPUSI, MOUYEBMHA
8.

P ACTBOPBLI JJICKTPOJIUTOB CYIIECTBCHHO YBCINYNBAIOT CKOPOCTH TBEPACHHUA ICMCHTHLIX
PacTBOPOB U CHHUKAIOT BPEMS UX CXBATbIBAHUA. K TtakmMm B€IICCTBAM OTHOCATCS

O XNopua HaTpus, kapboHaT kanusl, cynbdat antoMnHus, 6opHasa KucnoTta

N =

QO MouesuHa, LWaBenesas KUCNOTa, HATPAT aMIOMUHUIS, XIOPUA HATPUS
(® xnopua HaTpusi, kKap6oHaT Kanus, Cynbdat anoMUHNS, CynbdaT HaTpus

w

9.
YKa)KI/ITe, KaKne BEIIECTBA OTHOCATCA K BO3AYIIHBIM BSXKYIIUM:



rmnc
nopTnaHAUEMEHT
KOMOBas U3BECTb

RROR

KWUCTOTOYMNOPHbIN LeMeHT

10.
Vxaxure COCAMHCHU A, KOTOPBIC IPUMCHAKOTCA, KaK YCKOPHUTECIU TBEPACHUA I'MIICA:

1 O sxuBoTHbIN Kneil

2 @™ cynboar HaTpus

3 @ cynbtaT aMMoHus
4 (O ruapokena kanbLms
11.

yKa)KI/ITC, KaKOC BCUICCTBO OTHOCUTCA K THAPABJINYCCKUM BXKYUIUM:

1 O M3BECTb

2 (O MarHesnanbHbIit LeMeHT
3 (® rAMHO3eMUCTBIN LeMeHT
4 (O pacrBopumoe crekno
12.

Kaxkoit moH BBI3BIBacT KOpPO3MI0 O€TOHA 1101 Ha3BaHUE "IIeMeHTHas Oaruuia'?

MarHmsa (2+)
cynbdaT-uoH
KapboHaT-noH

O0®O

Xnopua-noH

13.
Kakyro peakuuro uMeeT pacTBOp NOPTJIaHALEMEHTA?

1 O KUCNY1o

2 @ LEeNoYHYo

3 O HeNTpanbHyo
4 O cnabo-kucnyto
14.

DCTPUX-TUIIC COJIEP>KUT B COCTaBE CyJb(aT KaabLus U ...

BoAYy
OKCUJA Kanbuus
nyuuonaHoBble A06aBKM

O0®O

cynbdaT MarHus

15.
TBCpI[CHI/Ie MUHCPAJIBHBIX BAIYIIHUX OIMUCAHO B TCOPHUU

@ Bankosa
O LWynbue-rapan
O TuHpans
O Bonna-MapwuoTa

Tema 7 OKHCIMTENbHO-BOCCTAHOBHUTEIbHBIE PEAKIIUT

A W N =



TecTOBBIC 32/ 1aHUA

1. CreneHp OKUCIIEHUS aTOMa XpoMa paBHa +3 B COEAMHEHUU
1) CrO

2) Cr203

3) CrOs

4) H2CrO4

2. CrerneHb OKUCIIEHUS a30Ta YBEIMUUBAETCS B ALy
1) NH4Cl, N2, NO2

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NH3, NO

3. DiieMeHT S MPOSBIISET TOJBKO BOCCTAHOBHUTEIIbHBIE CBOMCTBA B COSAMHEHUN
1) H2SO3

2) HoS

3) SO3

4) NaxSO3

4. OnemenT Cr mpoSIBISIET TOJIBKO BOCCTAHOBUTEIHLHBIE CBOMCTBA B COCIMHEHUH
1) K2Cr207

2) Cr

3) Cr03

4) NaCrO>

5. B kucnoii cpene nepmanranar kanus (KMnQOg) BoccTaHaBIMBACTCS 10 COSTMHCHUS,

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

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

2) Naz2SO0s

3) K2SO4

4) SO3

7. MuHHMaJTbHAS CTCTICHb OKUCIICHHUST paBHAs —2 XapaKTepHa JJIs
1) a3oTa 2) xenesa
3) cepsl 4) xnopa

8. ATOM Maprasiia TpOSBIISIET TOJBKO OKUCIUTEIbHBIE CBOWCTBA B COCTUHEHUN
1) Mn

2) KMnO4

3) MnO;

4) KoMnOgy

9. MakcumanbHas CTENIEHb OKUCIEHUsT paBHas +5 xapakTepHa Il aTOMOB
1) xpemHuUs

2) azoTa

3) cepbl

4) ¢Topa



10. CepHas KucnoTa sIBJISIETCS OKUCIUTENIEM 33 CUET CEphI
1) S* 2) S*° 3) S*2 4) S*°

Tema Ne 8 XumMuuyeckne HCTOUYHUKH JJIEKTPUYECKOT0 TOKA
TecToBbBIE 3a1aHUA

1.B KakoM 13 yKasaHHbIX rasibBaHNYECKUX 3N1EMEHTOB NpOTEKaeT NpoLecc oKUcieHnsa kaamma ¢ 0 o +2
1 @ KagmuneBo - CBUHLIOBOM

2 O KagmuneBo - XxpoMoOBOM

3 O KagmneBo - UMHKOBOM

4 O KagMneBo - MarHMeesoMm

2
B KakOM M3 yKa3aHHbIX rasibBaHWYECKUX 3/1IEMEHTOB MAET NEKTPOAHbIN MPOLECcC BOCCTaHOBNEHMS antoMUHusa ¢ +3 o 0

1 O ANOMUHNEBO-MEAHbIN

2 @ ANOMUHNEBO-MarHMeBbI
3 O ANOMUHNEBO-LIMHKOBbIM
4 O ANOMUHNEBO-XXENEe3HbIN
3.

[0 OTHOLWEHUIO, K KAKOMY U3 YKa3aHHbIX 3/IEKTPOAOB XPOM SABASETCA KaToA0M

1 ™ nutuin
2 @ uumnk
3 [ onoso
4 (O xeneso
4,

Ha BenuMymnHy anekTpoaHOoro noTeHumana mMetasnna BAUSIOT:

BE/IMYMHA NMOBEPXHOCTU MeTasnna
KOHLEHTpaLMs MOHOB MeTanna
npupoaa anekTpoaa

RRERO

Temnepartypa

5.
DNEeKTPOAHbIN NMoTeHuMan umHka, onyweHHoro 8 0,01 M pacTBop ero Cosin BbIYUCASIETCSA MO YPAaBHEHUIO:

1 O KnaneinpoHa-MeHaeneesa
2 O AppeHunyca

3 @ HepHcTta

4 O BaHT-Todda

6.

B kauectBe SNEKTPOAOB B BOAHbLIX paCTBOpax HeNb3d UCNONb30BaTb METaN/Ibl:

30/10TO
mMeab
HaTpui

RROO

6apui

7

Yemy paBHa C (B) MegHO-LUMHKOBOIO 3/IEMEHTa, eC/In KOHLEHTpauus MOHOB MeTasa y aHoaa M katoaa pasHa 0,01
Monb/n:

1 O 1,00



2 @® 1,10

3 O 1,58

4 QO -2,35

8.

Mo OTHOLWEHMIO, K KAKOMY U3 3/1eKTPOAOB C YKa3aHHbIMM CTaHAAPTHLIMU NOTEHLUMaNnaMn Xeneso ABASeTCs
OKUCNUTEeNneM, ecnv CTaHAaAPTHLIN 3NeKTpoAHbIN noTeHuman Fe|Fe2+ = - 0.44B ?
1 O -0.278B

2 O +0.348B

3 ® -0.768B

4 O -0408B

9.

[0 OTHOLWEHUIO, K KAKOMY M3 METasIoB, C YKa3aHHbIMW CTaHAAPTHBIMU MOTEHUManaMn antoMmMHUA SBISeTCS
OKUCNTUTENEM, €C/TN CTaHAAPTHbIN 3/1eKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

1 O +0.238B
2 O +1708B
3 ® -2378B
4 O +0868B
10

B KakmMX U3 yKasaHHbIX CXEM rafibBaHUYECKMX 3N1EMEHTOB CBUHEL, AB/ISIETCA aHOAOM, €C/IM CTaHAAPTHbIN 3N1eKTPOAHbIN
noteHuman Pb|Pb2+ = - 0,127 B?

O Hukeneeo

1 - CBUHLIOBbIN
2 [ CBuHLOBO - cepebpsiHbiii
3 [:] CBWHLIOBO - OJIOBSIHHbIN
4 @ CsuHuoBO - PTYTHbI
11.

Kakune aBa anekTpoaa, onyweHHble B 0, 01 M pacTBopbl Ux coneilt 06pa3ytoT ranbBaHUYECKUN 3N1eMeHT C HanbonbLlunm
3HaueHunem 34C?

1 @ MarHumn, cepebpo
2 O MapraHeL, 0/10BO
3 O CBUWHel, cepebpo
4 O HUKenb, Meab
12.

AKTMBHOCTb MeTa/I0OB YMEeHbLUaeTca B pagy

1 O Xeneso, UMHK, CBMHEL, KaaMUn
2 O Xeneso, UMHK, KaaMuii, CBUHel,
3 @ LUMHK, )Xene3o, KagMuUn, CBUHeEL,
4 O LIMHK, )esie30, CBMHEL, KaaMuni
13.

Y Kakoro ranbBaHM4eckoro anemeHTa byaet Hambonbwas SAC, ecnu anekTpoabl onyweHbl B 1 M pactsopbl B D

1 (O mapraHueBO - LMHKOBOM
2 O HUKeNeBo - MarHNeBoOM
3 O MeaHO - MarHMeBOM

4 @ MarHmeBo - cepebpsiHOM
14.

C KakuMm us YKa3aHHbIX paCTBOpOB 6y,qu pearmpoBaTtb MarHum:



HUTpaT pTyTH
Xiopua HaTpus
cynbdaTt Kanms

O00®

CyNbMUT Kanbuus

15.

Mo OTHOLWEHMIO, K KaKOMY U3 MEeTafI0B C YKa3aHHbIMK HWKe CTaHAapTHbIMK NOTeHUManamm cepebpo aBnsercs
BOCCTAHOBUTENEM, €C/IN CTaHAAPTHbLIN 3NeKTpoAHbIN noTeHuman Ag|Ag+ = + 0.80 B?

O +o0.23B
® +1.70B

QO -2378B

O +0348B

D W N~

16

Mo OTHOLWEHMIO, K KAKOMY M3 METasI/IOB C YKa3aHHbIMW HUXE CTaHAAPTHbIMU NOTEHUMaNnaMmn HUKENb SBASeTCS
OKUCNTUTENEM, €C/TN CTaHAAPTHbLIN anekTpoaHbii noteHuman Ni|Ni2+ = - 0.25 B?

O +0.228B
O +1.708B

® -2378B

O +o0.888B

A W N =

Tembl 8 Koppo3us merajliioB
TecToBbIC 3a1aHUA

Bapuanr

1. B pacTBOp 27€KTPOIUTA, COLEPIKALIETO PACTBOPEHHBIN KMCIOPO/, OIYCTHIIA HUHKOBYIO
IUTACTUHKY ¥ LIMHKOBYIO IIJIACTUHKY, YaCTUYHO MOKPBITYIO MepI0. B KakoM citydae mporuecc
KOPpO3UM IIMHKA POMCXOANUT UHTEHCUBHee? JlaliTe cxeMy mpolecca.

a) UHTEHCUBHEE KOPPOJIUPYET IUHKOBAS IUIACTHHKA;

0) MHTEHCUBHEE KOPPOAUPYET LIMHKOBAs IIACTUHKA, YACTUYHO MOKPBITask ME/IbIO;

B) KOppO3Hs IIMHKA NpOTeKaeT Oe3 N3MEHEHUH.

2. YKaXuTe MeTaJul, UCIOJIb3YEMBIN MTPU MPOTEKTOPHOM 3aIUTE KEJIE3HbIX U3/IETUI OT
koppo3uu. [louemy?

a) Ag 0) Co B) Sn r) Mg.

3aaHus I CAaMOCTOATENbHOI PadoThI
(BapuaHTBI)



CamocrositenbHas padora Ne 1
3ananue 1. 3anoiaHUTE NPOMYCKU B TabIHUIE

Ne | Bemecto | Momsipuast | Macca, | KonnuectBo | O6bem raza | Yucio Konnyectso
Macca, m, r BEUIECTBa, | IpH MOJIEKYJ, | MOJIb
M, moib N, MOJIb HOpMaibHBIX | N 9KBHBa-
yJIOBHSX, V, JICHTOB, N>k
1
1 | H3POq4 3

3apnanme 2. lVcxons W3 moJoKeHHs XJIOpa B NEpUOJUYecKOM cucteme anemeHToB /.M.
MenneneeBa, naiWTe €ro MOJHYIO XapakTepuctuky. Onpenenure BO3MOXHBIE CTEIICHU
OKHCJIEHUS U COCTaBbTe ()OPMYJIbI BOJOPOIHBIX U KUCIOPOTHBIX COSIMHEHUIA.

3aganue 3. Pacrnosioxure 351eMEHTHI B IOPSAJKE BO3pacTaHus ekTpoorpunareasHoctu: N, B,
F, As, I. OtBetr MoTHUBHpYIiTE.

3aganue 4. CocraBbTe (GOPMYIIBI OKCHUAOB M THAPOKCHIOB 3JIEMEHTOB TPETHErO IEPHOJIA,
OTBEUAIOLIUX UX BBICHICH cTereHu okucieHus. Kak n3MeHsiercs KHCIOTHO-OCHOBHOM XapakTep
ATUX COCTUHEHUN?

3aganue 5. Hanummre snekTpoHHbIE (OpPMYJIBl aTOMOB SJIEMEHTOB ILIMHKA M XJopa U
COOTBETCTBYIOIMX HOHOB: Zn?* u CI".

3anganme 6. Onpenenurte TN XUMUUYECKON CBSI3U B MOJIEKYJIaX U YKAKUTE UX F€OMETpUYECKHE
dopmsl: H20, NHs.

CamocrosiTesibHast pabora Ne 2
1. Beruuciante MOJSIPHYIO U MOJISIPHYEO KOHIICHTpaIUio dkBuBasieHTa 20 %-HOro pactBopa
XJIOpHIA KaNbIMs IIOTHOCTBIO 1,178 T/em®.
2. CocTaBbTe ypaBHEHHE THAPOIIN3A CONIEH B MOJIEKYIISIPHON U MOJIEKYJISIPHO-HOHHOM popmax:
MgCl2, NasPO4, Fe(CH3COO),. Ykaxkute peakinio Cpebl pacTBOpa Ka)I0# COJH.
Kak M0oxHO ycunuTh ruaponu3 conu oprodpocdara Hatpus?
3. Hanmummre ypaBHEHUS JUCCOITUAINH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) TUAPOCYIb(aTa IIMHKA.
4. CocTaBbTe MOJICKYJIIPHBIC U HOHHBIC YPABHCHUS PEAKITHIA:
CaCOz + HCI —; Pb(NO3), + HCI — .
Kyna cMecTuThCsl paBHOBECHE TIPU YBEIIMUCHUH JIABICHHS?
5. Paccunraiite koHrenTpamo noHos [H*] u pH cpensr, ecim [OH]=10" mons/m.
6. HanumuTe BhIpakeHHe KOHCTAHTBI PABHOBECHUS ISl CIEAYIOLIEH PeaKIuu:

2H,0,, t 2Cl,,, == 4HCl ) + O,




CamocrositesibHast padora Ne 3

3ananue 1. Kakue oTnMUYuTENbHBIE OCOOCHHOCTH XapaKTEPHU3YIOT KOJUIOUIHOE COCTOSHHE

CUCTEMBI?

Hamumure  cTpykTypHyro  dopmyny  MHNEIIBI  30ia  ruapokcunpa  oxenesa(lll),

crabunmsupoBanHoro xuopunaom xkenesa(lll). Kakoi 3apsn MMEOT KOJJIOWTHBIC YaCTHUIIBI

(TpanyJibl) TaHHOTO 3071517

3aganue 2. Jlaiite ompenenieHue mporecca Koarymisnud. Kakum 3apsaoM JODKHBI 0071a1aTh

MOHBI, BBI3BIBAIOIINE KOATYJISIHIO BhIIepuBeeHHOTo 301151 Fe(OH)3 u mouemy?

3. C moMo1IpI0 METO/1a AIIEKTPOHHOTO OanaHca paccTaBbTe KO3()(OUIUCHTHI B ypaBHEHUU

pEaKLMM U YKaOXKUTE OKUCIUTEb U IPOLECC, B KOTOPOM OH YYacTBYET, BOCCTAHOBUTEIb U

IIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H2SO4 — CuSO4 + SO, + H0

3ananme 4. BolunciauTe 37€KTPOJIHBIM MOTEHIMA, BO3HUKAIOMN IPU MOTPYKEHUU LUHKA B

PAacTBOp €ro CONH ¢ KOHIEHTpaluei kaTnoHoB Zn?* 0,001 Mos/m.

3aganue 5. CocTaBbTe CXEMbI FAJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX NPOTEKAIOT CIEIYIOIINE

peakuuu:
a) 2Al + 6H"—3H2 + 2APY 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.

3aganue 6. Hanumure ypaBHEHUS! XUMUYECKUX MPOLIECCOB, MPOUCXOAAIIUX MPU AJIEKTPOJIU3E

BOJHOTO pacTBopa (ocdara HATPUS C UHEPTHBIM aHOJIOM.

3aganue 7. CocTaBbTe CXEMY I'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 METHOTO U CBHHIIO-
BOI'0 3JIEKTPOJIOB, MOIPYKEHHBIX B paCTBOPBI CBOUX coieil. [IpuBeaunTe 351eKTpOHHBIE YpaBHEHUS
ANEKTPOAHBIX MIPOLIECCOB, IPOUCXOIAIINX HA AHO/E U KATOJIE.

3ananue 8. JKene3Hoe u3zgenue MOKpeITO Kaamuem. Kakoe 3TO MOKpPHITUE — aHOJHOE WIIU
karogHoe? Kakoit Meramn OyJaeT KOppOoIMpoBaTh MPHU MOBPEKIACHUH 3aIUTHOTO CIIOS KaJMHs?
CocraBbTe 3JIEKTPOHHBIE YPABHEHUS COOTBETCTBYIOIIMX MPOLECCOB KOPPO3UU B HEUTPAIbHOU U
KHUCJION cpefax.

3agaHus 17151 CAMOCTOAATEIbHBIX padoT

CamocrosiTesnbHas padora Ne 1 «Teopusi cTpoeHust aToMa
Bapuant Nel
1. Ucxons w3 NOJNOXKEHUA DHIEMEHTOB B TNEPUOJUYECKOM CHUCTEME, OauTe

XapaKTEPUCTHKY aTOMOB: a) CEpbI; 0) MapraHIa.

2. CoctaBbTe (HOpMYJIBI OKCUIOB M THIPOKCHUIOB IJIEMEHTOB BTOPOTO IMEPUOJA,
OTBEYAIOIIMX MX BBICIIEH CTENEHH OKucieHus. Kak Hu3MeHsAeTcs KHUCIOTHO-
OCHOBHOM XapakKTep 3TUX COCTUHEHUN?

3. Jaiite  ompeneneHue  3IEKTpooTpUliaTenbHOCTH.  Kak  u3meHsercs
AIEKTPOOTPULIATENBHOCTh P-3ieMeHTOB B VII-A moarpynme? Kak uzmeHseTcs ux
OKHCIIUTENIbHASI aKTUBHOCTD U TIOYEMY?

4. Hamummre snextpoHHbie (opmyiasl atoMoB ZN u Cl U COOTBETCTBYIOIINX
WoHOB: Zn?*, CI~

CamocrosTenbHas padora Ne 3 «KossmmraruBHble CBOHCTBA PACTBOPOB
HEIEKTPOJIUTOBY
Bapuant Nel




1. Beruuciaure maccy BaCly:2H,0, HeoOxomumyro st mpurotoBieHust 500 r
pactBopa ¢ MaccoBoii goieit BaCl, 5 %.

2. Belumciure 00beM pacTBOpa ruapokcuaa Hatpus p = 1,41r/em® (38 %),
HEOOXOMUMBIN JJII TIPUTOTOBJICHHS 2 KI' MOIOIIETO PacTBOpPa C MACCOBOW JOJEH
NaOH 10 %.

3. Beruucnure maccy K;COs, HeoOxomumyro mis mpurotosienus 100 mia 0,1M
pacTBopa.

4. Jlist MpUTOTOBIICHUST aHTH(PHU3a K 57 BOJBI MPUOABUIN 2 J1 STUIOBOTO CIHUPTa
CoHsOH p = 0,8r/cM®. Beramciure Temieparypy 3aMep3aHus aHTH(PPH3a.

CamocrositenbHast padota 4 «PacTBOpPBI 3JIEKTPOJIUTOB)
Bapuant Nel

1. Hamummre ypaBHEHUS! AUCCOIMAINM CIEAYIONINX AMEeKTpoinuToB: a) HiPOy; 6)
NH4OH; B) CaCly; T) (C&OH)zSO4; ) C&(HCOg)z.
2. Jlonmunre ypaBHEHHS pEaKLHi, COCTAaBbTE K HUM HOHHBIE YPABHEHUSA:

a) CaCO3z+ HCl— 6) CaCl, + NasPO,—
3. K pacTBOpy yKCyCHOM KHCJIOTHI MPUOABUIIN alleTaT HaTpus. B kakyro cTopoHy
CMECTHUTCSI PABHOBECUE JTHCCOLMALINN YKCYCHOW KUCIIOTHI?
4. BpluMcIUTEe PaBHOBECHYIO KOHIIGHTpaluio HOHOB H™ B pacTtBope ykcycHOU
KHUCIIOTHI ¢ KoHlleHTparuei 0,1Mounb/n (ctenens auccounanuu pasxa 0,13).

CamocrosiTeibHas padoTa Ne 5 «OCHOBBI 3J1EKTPOXUMUMN
Bapuanr Ne 1

1. BeruricnuTe 3J1€KTPOIHBIN MMOTEHIIMAN, BO3HUKAIOIINWN NP MOTPYKEHUU LIUHKA
B PaCTBOP €0 COJM C KOHIEHTpaluei kaTnonos Zn%* 0,001 Mos/i.

2. CocraBbT€ CXEMbl TaJbBAHUYECKHUX DJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CJIEAYIOIINE PEAKIINU:

a) 2Al + 6H"*—3H, +2A3*
6) Mn + 2AgN03—>M1’1(N03)2 + 2Ag

3. Hanummurte ypaBHEHHUS XUMHYECKHX [MPOIECCOB, MPOUCXOIAIIUX MpPHU
AJIEKTPOIIN3€E BOJHOTO pacTBopa docdarta HATPHsI C UHEPTHBIM aHOJIOM.

CamocrosiTeibHas padora Ne 2
«OKHCIUTETBHO-BOCCTAHOBHUTE/IbHbIE PEAKIINID)
Bapuant Ne 1



1. Merogom »siekTpoHHOro OanaHca moadepute KOAIDPUIMEHTHI, YKaXHTe
OKHUCJIUTEIb W  BOCCTAHOBUTEIh  JJIA  CJICAYIOIHUX  OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN:

Cu + HNO3—Cu (NO3), + NO + H,0;

HBr + H,SO;,—Br, + SO, + H,0:;

KCIO—KCIO; + KClI,

CamocrosiTtenbHas padora Ne 6 « Koppo3us 4 3a11UTa METAJIOB M CILIABOB)
Bapuant Nel

1. Kak Oyner BIMSATH Ha KOPPO3MIO IIMHKA KOHTAakKT ero ¢ Hukeinem? JlaiTe

MOTHBHUPOBAHHBIN OTBET.

2. Kakue mpolecchl MNPOTEKAOT MPU KOPPO3UU TEXHUYECKOrO JKele3a B

aTMoc(epHbIX ycraoBusax? CocTaBbTE ANEKTPOHHBIE YPABHEHUS STUX MPOIECCOB.

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

KOPPO3HH CBUHIIOBOM 00OJIOUKHM Kabess: IIUHK, XpoM, Wik Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Bnuset pH cpeabl Ha KOPPO3UIO Kele3a, [TUHKA?

Tembl pedeparoB (10KIa70B)
Pexomenayemas Tematrka pedepaToB Mo Kypcy:

Ne /| HaumenoBanue Temsl pedepaTa

1 Hcropust OTKPBITUS OCHOBHBIX 3aKOHOB XUMUH.
2 Bennkue ydyeHble XUMUKH
3 Hopmsl 3ko0rrueckoi 6€30macHOCTH MO BEIECTBAaM MEPBOIo Kiacca OMacHOCTH IS

JKUJIBIX TTOMEIEHNH.

Hosrie CTPOUTCJIbHBIC MATCPHAJIbI

Koppo3sust 6eToHOB, CrTOCOOBI 3aITUTHI

CnocoObl 3aIIUThI MCTAJUIOB OT KOPPO3HH.

[TenoOeTOHBI — MaTepUalbl Oy AYIIErO

4
5
6 Koppo3ust MeTaIUIOKOHCTPYKIIUH
7
8
9

Hosrie MaTCpHraJIbl B CTPOUTCIILCTBC HAd OCHOBC INOJIMMCPOB

10 DKoJoruuecKas 0€30MacHOCTh METAJIOIIACTHKOBEIX KOHCT]I)YKI_II/Iﬁ

11 | ITpuMeHeHue CHIIMKATOB B CTPOUTENIbCTBE

12 I'uncoBrie 1 MarHe3uaabHbIC BSDKYIINC

13 MeTO)IBI XUMHYCCKOI'0O aHajin3a CTPOUTCIIbHBIX MATCPUAJIOB

14 | Komouibl B CTPOUTENBCTBE U IPHPOJIC.

15 | CtpouTenbCTBO U KOJIOTHYECKHE MPOOIEMbl

16 KpemHmitopranmyeckue COeIMHEHNS B CTPOUTEIBCTBE

17 | Karanu3zaTtopbl 1 HHTUOUTOPHI TBEPACHHUS OPTIAHIIIEMEHTA

18 Jlaku m Kpacku — pa3HOBUAHOCTH AUCIEPCHBIX CUCTEM

19 CnaBbl Ha OCHOBE JKelle3a B CTPOUTCIIbHBIX KOHCTPYKIUAX

20 | CoenmHEHUS] KPEMHUS B CTPOUTEIIHCTBE.

21 | Busibl KOppO3HOHHO-CTOMKUX OETOHOB

22 COBpeMCHHBIe TMOJIMMEPHBIC MAaTCpHUAJIbl B CTPOUTCIILCTBC




Ne /| HanmenoBanue Temsl pedepaTa

23 | AHTHOHMpEHBI ¥ 00JaCTH UX IPUMEHEHUS

24 | KomnayHapl B CTPOUTEIILCTBE

25 | BogosmMyabCHOHHBIE (JIATEKCHBIE) KPACKU

26 Meramne u CTPOHUTCIIbHBIC MATCPUAJIbI Hd UX OCHOBC

27 JKecTkocTh BOJBI M CLIOCOOBI €€ yMSITUEHUS, 00€CCOTMBAHUS

Bonpocsl W 3aaHMsi AJs TPOBeJeHHMS TNPOMEKYTOYHOI0 KOHTPOJIS
(3Kk3amMeHa)

Komnemenyus:  CrnocoOHOCTBIO ~ pemiath  3agaud  MpodecCHOHATbHOM
JeSITEIBHOCTH Ha OCHOBE HCIOJB30BaHHS TEOPETHUUYECKUX U MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKUX HAYK, a TAK)KE MaTEMaTHYECKOTO arrapara
(onk-1).

Bonpocuwl k axzameny:

1. OG6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DJHEPreTHKa IIPoLEcca
pacTBopeHusi. PacTBopuMOCTh BeliecTB. 3aBUCUMOCTh PaCTBOPUMOCTH OT MPUPOJbI U CBOWCTB
pacTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITUA. HpI/IBeILI/ITe KOHKPCTHBIC NPUMCPBI U O6’I)SICHI/ITC
MPUYNY BOSHUKHOBEHHSI KOPPO3UHU MIPHU HAPYLICHUH 1IETTOCTHOCTU MOKPBITHI.

3aoanue npakmuuecxoe
Koppo3usi XxpoMHpOBaHHOTO JKelie3a NpPU HAPYIICHUH LEJTOCTHOCTA TOKPHITUS B
C1a00IIEIIOYHOM M KUCIION cpeax.

BOI’lpOCbl K 9K3AMEHY .

1.Crenenp nayeKTpoIUTHUECKON aucconanuy. DaxkTopbl, BIUSIOLUIME Ha BEJIUYUHY
creneHu auccoruanuu. CUIbHbIE U CITa0bIe SJIEKTPOJIUTHI.

2.00mas xapakTepucTUKa METaIoB, WX (pU3MYecKue CBOMCTBA. 3aBUCHMOCTH CBOMCTB
METAJJIOB OT WX TNOJIOKEHHS B mnepuoaunyeckoir cucreme J[. M. MenneneeBa BHyTpeHHee
CTPOEHUE METALIOB. XMMUYECKUE CBOMCTBA METAJLIIOB.

3aoanue npakmuueckoe
Koppo3zus my»eHoro xene3a B pa3IMuHbIX cpeiax.

Bonpocul k axzameny:

1.OcHOBHBIE MOHATHS XUMHUHU: aTOM, MOJIEKYJIa, XUMHUECKUI 3JIEMEHT, MOJIb, MOJISIpHAs
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Bunmel xoppo3unm MeTaimioB.MeToAbl 3alIiThl METAJUIOB OT JIIEKTPOXHUMHUYECKOMN
KOpPpO3HH.

3aoanue npakmuueckoe

OnuimuTe XMMUYECKHUE CBOMCTBA OKCHIA Kalmbliusl U okcuaa cepsl (V).

Bonpocwt k oxzameny:

1. Xumuyeckoe paBHOBecHe, PU3UUECKUN CMBICI KOHCTAHTHI paBHOBecUs, mpuHiun Jle
[Hatense

2. JIérkue KOHCTPYKIIMOHHBIE MeTauTbl. bepuiumii, Maranii, amromMuanid. Ouzndeckne u
XUMHUYECKHE CBOICTBA, UX COEIMHEHMS, CIUIABbI, UCIOJb30BaHHE B TEXHUKE. AM(POTEPHOCTH
OKCHJIOB U TUJIPOKCHUJIOB OEPHILIHS U aTIOMUHUS.



3aoanue npakmuueckoe

Hanurmre ypaBHEHHUS peakinii, C TIOMOIIBIO KOTOPBIX MOYHO OCYIIECTBUTH CJICIYIOIIHE
npespanieaust:  Fe(OH)3—Fe(OH).Cl-FeOHClo—FeClz—Fez(S04)s.

Bonpocwt k oxzameny:

1. Kiaccel HEOpraHMYeCKUX COCIMHEHHH; OKCHUIbl OCHOBHBIE, KHUCIOTHBIE U
amdoTepHbie. XUMUYECKU CBOWCTBA.

2. Tsokénple KOHCTpYKIMOHHBIE MeTayuibl, d-anmementsl [-VIII moxarpymm. Xwumwst
AJIEMEHTOB CEMEICTBA KeJie3a, UX CIIaBbl U MX XUMUYECKUE COCTMHEHUSI.

3aodanue npaxmuueckoe

Koppo3us xpomMupoBaHHOro >kene3a IMpH HAapyIIEHUU LEJIOCTHOCTU TMOKPHITHUS B
pa3IMYHBIX CpPElax.

Bonpocul k oxzameny:

1. KoHnieHTpanus pacTBOpoB, CIIOCOOBI €€ BBIPAXKEHUS.

2. DKBUBAJIEHT, KOJIMYECTBO BEILECTBA 3KBUBAJIEHTA, MOJIIpHAs Macca SKBHBAJICHTOB.
3aKOH SKBUBAJICHTOB.

3aoanue npakmuueckoe

3anuInuTe KOHCTAHTY XUMHYECKOTO PABHOBECHSI PEAKIIHIA:
Fe203(k) + 3COr—2Fek) + 3COxr); N2y + 3H2—2NH;s ).

Bonpocul k oxzameny:

1. Metozp! onpeieneHus: BOJOPOJHOIO MOKa3aTes.

2. Bona B mpupoze, Poib BojbI Ipy 3aTBOPEHUH THIPABINYECKUX BSOHKYIIMX BEIICCTB.
TpeboBaHMs K KaueCTBY BOJIBI B CTPOUTEIBCTBE.

3aoanue npakmuueckoe

Paccuuraiite Maccy THApPOKCHAAa HaTpus W Maccy BOJbI, HEOOXOIWMYIO JJis
npurotosieHus 500 r 5 % moromero pacteopa.

Bonpocul k axzameny:

1. 3akon ABorajpo, ciencTeue u3 3akoHa. [loctosnnas ABoraapo. [ToHsTre 0 MoIsIpHOM
o0BEMeE.

2. OxucnuTenbHbIe CBOMCTBA MTEPMaHTaHaTa Kallisl B Pa3IMYHBIX Cpeax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcuia Kauus.

BOI’ZpOCbl K 9K3ameHny.
1. Bo3HUKHOBEHHE W pa3BUTHE TPOOIEMBI CTPOCHUS aToMa. SjepHasi MoJiesh aToMa 1o

3. Pesepdopay. CoctaB aTOMHBIX sA1ep, MpoTOHHO-HeWTpoHHas Teopus J[.Jl. Uruarenko u E.H.
I'anona. U3otomsl.

2. IlpoTekTtopHas 3alMTa METAUIOB OT KOPPO3WHU. OieKTpozammra. HMHruoutops
KOPPO3HHU.

3aoanue npakmuueckoe
duznyeckue 1 XUMHUUECKHE CBOICTBA BOJBI.

BOﬂpOCbl K 9K3aMeH):



1. CgoiicTBa KHCIIOT, COJI€H, OCHOBAaHMM C TOYKH 3PEHUS DJICKTPOJIUTHUECKOU
JUCCOLMALINN.

2. Busibl OKUCAUTENEHO-BOCCTAHOBUTEIBHBIX peakluidi. MeTo0M AJIEeKTPOHHOTO OallaHca

3aoanue npakmuueckoe

HanwummTe ypaBHEHHsI peaKIlHid, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIEYIOIINAE
npespaiienns: Be—BeO—BeClo—Be(OH),—K2BeO2—BeSO4

Bonpocwt k oxzameny:
1. KopnyckynsipHO-BOJHOBOW Jlyalli3M 3JIEKTPOHOB. OCHOBHBIE MOJOXKEHUSI KBAaHTOBOM
xuMuu. KBaHTOBBIE UnCIa, S3HEPreTUYECKUE YPOBHU, IOJyPOBHHU, ATOMHbIE OPOUTAIIH.
2. Tunsl runponusa coneil. CreneHb U KOHCTaHTa THAPOJIN3A.
3aoanue npakmuueckoe
MeTtoioM 371eKTpOHHOTr0 OanaHca noadoepure Ko3(pPpUINEHTHI, yKaXKUTE OKUCIUTENb U
BOCCTAHOBHUTEIIb B PEAKLUAX:

Zn + HNO3ouy—Zn(NO3z)2 + NO2 + H20;

Bonpocuwl k ox3ameny:

1. Konduryparust 3JIeKTPOHHBIX OpOUTaieil B MpOCTpaHCTBE: s-, P-, d-, u f — opOutanm.
EMKocTh ypoBHeii 1 momypoBHeli. Pacipenenenye 5IeKTPOHOB B aTOMe, MPUHIIUI HAMMEHbIIeH
sHepruu, npaswio B. M.KneukoBckoro. 3amoinHeHHe opOUTanel 3JIeKTpOHAMHM B peabHbBIX
atomax, npuHimn [laynu, npasuio 'yana. CiocoOs! n300paskeHusI pactpeieeHus SJIeKTPOHOB:
1) merox Koccens; 2) snexTpoHHblE (GOpMYNbl; 3) TpaduuecKue SIIEKTPOHHBIE CXEMBI.
XapaKTepUCTUKA 3JIEMEHTOB UCXO/s U3 CTPOECHUS UX aTOMOB.

2. 'anbBaHOKOPPO3US], MPUYUHBI €€ BOSHUKHOBEHHUSI.

3aoanue npakmuueckoe

Hanummre ypaBHeHMs AuMccolMallui Ha MOHBL: a) HUTpata xene3a (ll1), 6) cympdpuna
TUAPOKCOOapHsi, B) CEpHOI KUCIOTHI, T) TUIPOKCHIA Oapus, 1) THAPOCHINKATA HATPHUS.

BOV[pOCbl K 9K3AMEHRY .

1. Ionatue 00 31eKTpoAaX M AIEKTPOAHBIX MOoTeHuuanax. CTaHIapTHBIA BOAOPOAHBIM
ANEKTpOA. Psa  cTaHmapTHBIX — DJIGKTPOJHBIX — MOTEHIMANoB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DIIEMEHTHI.

2. Kunienne u 3amep3aHuie pacTBOpoB. 3akoHbl Payisi. AHTHGDPU3EI

3aoanue npakmuveckoe

OcHOBHbIE BUJIbI XMMUYECKHX peakiuid. Peakiiun oOMeHa B pacTBOpax 3JIEKTPOIUTOB Ha
npumepax peakiuiti: Na,COs + HCl—; Fe(OH)3 + H2SO4—.

BOI’lpOCbl K 9K3aMeH):

1. Metamibl ¥ HEMETAUIbI, WX TIOJOXKEHHE B MEPUOAUYECKO cucteme. OCHOBHBIC
CBOMCTBA 3JIEMEHTOB — aTOMHBIA pajnyC, HHEPTUsi MOHU3ALMUHU, CPOJACTBO K AJIEKTPOHY U
AIIEKTPOOTPHUILIATEIHHOCTD, BO3MOJKHBIE CTEeTeH! OKHUCJICHUS, OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA 3JIEMEHTOB. V3MeHEHHEe CBOICTB 3J€MEHTOB B IMEPUOAAX U
rpynnax. OOmieHay4yHOe 3HAYeHHE TIEePUOJUYECKOr0 3aKOHA M TEPUOJAMYECKON CHCTEMBI
Jd.N.Menneneena.

2. Xum#s METaUIOB TMOATPYIIBI XpOMa, HX COCIWHEHHUS, UCIOJIb30BaHUE B
CTPOUTEINILCTBE.

3aoanue npakmuueckoe



IIpu kakol Temmeparype 3amep3aeT pactBop, coaepxkammii 1000r rounepuHa
C3Hs(OH)3 u 2000r BoAb!.

Bonpocul k oxzameny:

1. Tunbl XUMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, MeTaiuueckas. Paboter Jlbiouca,
I'eittiiepa, Jlonnona, [lonuHra u ap. B ydeHUM 0 XUMH4YECKOU cBs13U. VIOHHas CBsA3b, €€ MpUpoaa,
MOHHBIE KpUCcTAIIbl. Kprcraminueckue BenecTBa ¢ MOHHOW PElIeTKOM, UX CBOMCTBA.

2. XuMu4ecKre CBOMCTBA BOJBI. [Ipoliecchl ruapatanuu W TUAPOJIH3a, UX 3HAYCHUE B
TBEPJACHUU BSKYLIUX BEILECTB.

3aoanue npaxmuueckoe

Paccuwnraiite maccy cynbdara HaTpus, HeoOxoaumyto ais npuroroBienus 300 mu 0,1 H
pacTBopa.

Bonpocwt k sxzameny:

1. 3amuTa MeTalIoB OT KOPPO3uH. Pa3iiuHbie BU/IbI TOKPBITHH.

2. OCHOBHBIE CITOCOOBI BBIPAKEHHSI KOHIICHTPAIIMN PACTBOPOB.

3aoanue npakmuuecxoe

HanuiimTe ypaBHEHHST BO3MOXHBIX PeakiMii ¢ BOJAON ykaszaHHbIX BemiecTB: Cu, SiOo,
Ca0, Na, SOz, CaSO4 . Kakne n3 HUX OTHOCATCS K CTPOUTEILHBIM MaTepraiam?

Bonpocul k oxzameny:

1. Meroa BaneHTHbIX cBsA3eil. CrocoObl M300pa)KeHHs] KOBAJCHTHBIX CBSA3EH, CBOMCTBA
KOBAJICHTHBIX CBSI3€M: JUIMHA, DSHEPrusi, HACBIIIEHHOCTb, HaIlpaBiIeHHOCTb. [loHsATHE O
THOpUAM3AIMN ATOMHBIX OpPOWTANCH. G U T — CBS3W. Pa3HOBUIHOCTH KOBAJCHTHOW CBSI3U —
HETIOJISIPHAsL, MOJISIPHAs, JOHOPHO-aKIENTOPHAs.

2. Menp, cTpoeHue aToMa, COeIMHEHUS MEN U UX CBOMCTBA, CIIJIaBbl HA OCHOBE MEJIH.

3aoanue npakmuveckoe

CocTtaBpTe ypaBHEHHUS peEakUui, C MOMOUIbI0 KOTOPBIX MOXHO OCYILIECTBUTH
npespamieHus:  Al—Alx(SO4)3—Al(OH)z—AI(OH)2Cl—-AICls.  JInst  OKUCIMTENBbHO -
BOCCTAHOBUTENBHBIX YpPaBHEHHIl COCTaBbTE »JJEKTPOHHBIA OamaHc, K peakmusM oOMeHa
COCTaBbTE NOHHBIE YPABHEHHUS.

BOleOCbl K 9K3AMEHRY .

1. Mertaimnueckas CBsA3b, €€ 0COOCHHOCTH, XUMHUYSCKHE CBOMCTBA METAJIJIOB.

2. Kowmmnekcuble coenuHenusi. KoopamnammonHast Teopusi Bepnepa. Metoasl
nojgy4yeHus. BHyTpeHHssI W BHEIIHAS KOOPIMHALMOHHBIE cdepbl KoMIiulekcoB. CTpyKTypa
BHYTpEHHEH KoopAuHAUMOHHOW cdeprl. LleHTpanpHBIE aToM - KOMIUIEKCOOOpa3oBaTellb,
JUTra”abl, KOOPJAMHALIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOIO HOHA. XHMHYECKas CBSA3b B
KOOPJMHAIIMOHHBIX COEAMHEHUAX. THIBl KOMIUIEKCHBIX COEIMHEHUI. 3HAUE€HUE KOMILIEKCHBIX
COETMHEHUI B XUMUU, OMOJIOTHUH, CETbCKOM XO3SIMCTBE U TEXHUKE.

3adanue npakmuueckoe

Kakas macca, kakoe KOJMYECTBa BEUIECTBA, KAKOE YMCIIO MOJIEKYJ, KaKO€ KOJIMYECTBA
HKBUBAJICHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,2 (1.y.).



Bonpocwt k oxzameny:

1. Kommekcusie coenuHenust. Koopnunanuonnas teopusi Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakliuidl. XMUMHUYECKOe pPaBHOBECHE B TOMOTECHHBIX U
rereporeHHbIX cucteMax. COCTOSHME JUHAMHUYECKOI0 XUMUYECKOIO PaBHOBECHUS, YCIOBUSA U
MIPU3HAKU PABHOBECHOI'O COCTOSIHUS. KOHCTaHTa XMMHUUYECKOrO0 pPaBHOBECHUS, €€ POJIb B OLICHKE
HaIIPaBJIECHHOCTH XUMHUYECKUX peakiuii. CMelleHne paBHOBECHS IPU U3MEHEHNUN KOHILIEHTPalun
pearupyromux BelecTB, Temneparypbl U naBieHusa. [lpunmun Jle - Illarense. Ponp
NPEACTABICHU O XHMMHMYECKOM pPAaBHOBECHMM B IIOHUMAaHWM U OLEHKE XHMHYECKUX U
OMOJIOTMYECKHUX MPOIIECCOB.

3aoanue npakmuueckoe

Hanumrre ypaBHeHUs peakuuii, ¢ MOMOIIbI0 KOTOPBIX MOKHO OCYLIECTBUTH CIEAYIOIINE
npespaiieHust: CuO—CuCl—Cu(OH)2—Cu(HSO4)>—CuSOa.

Bonpocwt k oxzameny:

1. Karanmuzatopbel. ['OMOTeHHBIN M T€TEPOTEHHBIN KaTaiu3. BiusiHue TemrepaTypbl Ha
CKOPOCTb peaKIuil.

2. Komnounneie cuctembl. Koarynsimusi, CHHEpe3WC, TUKCOTPOIHUSA. OMYJIbraTOpbl H
MENTU3aTOPBI.

3aoanue npakmuuecxoe

XapakTtepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)e]

Bonpocul k oxzameny:

1. IloprnanauemeHt, ero nosydenue. IIponecchl cxBaTbIBaHUSI U TBEPICHUS BSIKYIIHUX
matepuaioB (Teopus baiikoBa). PaccmoTpers Ha npuMepe TBEpASHHs THIICa.

2. Kosanentnas cBsa3b. [wOpummsanmss aroMHBIX — opOurtaneil. Paccmotpute
rubpuau3zanuio B monekyne H20.

3aoanue npakmuveckoe

Bo ckonbKo pa3 yBEIMYUTCS CKOPOCTh PEAKIMK MPH MOBBILIEHUH TeMieparypsl ¢ 20 °C
1o 100 °C, ecnu TemmnepatypHblit K03 duiiueHT paseH 2?7

BOleOCbl K 9K3AMEHRY .

1. Bsokymue BemectBa. Bo3ayiiHble U ruipaBiInyecKue BSOKYIUME BELIECTBA, UX BUBI,
0COOEHHOCTH.

2. Pan cranmapTHBIX TOTEHIIMATIOB. BOIOPOIHBII JIEKTPOI.

3aoanue npakmuueckoe

Boruucnure pH u pOH B 0,01 H pacTtBOpe rupokcuaa Kaablus (M3BECTKOBBIM pacTBOp),
CUMTast JUCCOLUALUIO ITOJHOM.

BOI’ZpOCbl K 9K3aMeH):

1. beron. Bunel koppo3un 6eToHa 1 METO/BI 3aIUTHI OT HEE.

2. KonnuratuBHbIe CBOMCTBA pacTBOpPOB. 1-bIif U 2-0i 3aKoHbI Payus.
3aoanue npakmuueckoe

Hanwmnre ypaBHEHHs peaKIlyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICAYIOIINE
npespamieHus: Zn—ZnSOs—Zn(OH)2—(ZnOH)3P0s—Zn3(PO4)>.

BOﬂpOCbl K 9K3aMeH):



1. Ilepuoanyeckuii 3akon J[.M1.MeHneneeBa - OCHOBHOM 3aKOH XMMHH, €T0 COBPEMEHHAs
dopmynupoBka. [lepumogudueckas cuctema xumudeckux i3neMmeHToB JI.M.MenneneeBa kak
rpaduueckoe n3o0pakeHne NEePUOANIECKOro 3aKOHA, KaK Ki1accu(uKaIys aToMOB 110 CTPOSHUIO
UX JIEKTPOHHBIX 000s0oueK. ['pymmbl, mepuop! u cemeiicTna s, p, d, f — anemeHToB.

2.CriocoObl MOMy4YeHHs] KOJUTOMIHBIX pacTBOpoB. CTpoeHue mumien 3oieid. [IpaBmiio
ITeckoBa-dasiHca.

3aoanue npakmuueckoe
Paccuunraiite Maccy BOJbI, K KOTOPO HE0OXoAuMMO pacTBOpUTh 310 T. ITHIICHTIIMKOISA

(Mr = 62 r1/Momb), 11d HONTydeHHs pacTBopa, 3amepsaromero mpu Temmeparype -30° C.
.(Kx(H20) = 1.86 rpaaekr/moin).

Bonpocul k oxzameny:

1.0cHoBHble  TepMmonuHamuyeckue  (yHkuuu.  TepMoXUMHUYECKHE  ypaBHEHUS,
ocobeHHOCTh 3amucH. 3akoH l'ecca m cimeactBust u3 Hero. OmnpeneneHHe HANpPaBIEHHOCTU
XUMHUYECKOI'0 IIpolLecca.

2. N'anpBaHWYECKHUE STIEMEHTHI. DJIEKTPOAHbIE MOTEHIIHAIbI. BogopoaHblii
anekTpol. YpaBHeHue HepHcra. Psig crannapTHbIX 31eKTpoaHbIX nmoTeHuanos. Pacuer D/1C.

3aoanue npakmuueckoe
CTpoeHI/IC MULECJIIBI 30J14 erMHI/IeBOﬁ KHCJIOTEI B U30BITKE CHUJIMKATa HaTpu:. YcnoBus
€ro KoaryJisiuu.

7.4 Meroauyeckue MaTepHajbl, OINpelesilOlIde  MPOUEAYPbI
OLCHMBAHUSA 3HAHMH, YMEHHMH, HABBIKOB XapPaKTEePU3YIOLIUX ITAlbI
¢GopmupoBaHust KOMIETEHIMA

KoHTpob OCBOCHUS IUCHMIUIMHBI W OIlEHKA 3HAHWK OOydYaromuXcsl IO
JUCUUIUIMHE TMpou3BoAuTCcs B coorBeTcTBUM ¢ [lm KyOI'AY 2.5.1 «Tekyuuit
KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHAS aTTECTAINS 00YUYaIOIINXCSI.

Kpumepusamu oyenku peghepama seisromcs: HOGU3HA MeKCMA, 0OOCHOBAHHOCMb BblOOPA
UCTOYHUKOS TUmMepamypbl, CMmeneHb PACKpblmus CYUWHOCMU 80NPoOcd, coOa00eHUs: mpeOo8aHul
K oghopmenuio.

Oyenka «OMAUYHO» — 6bINOJHEHbl 6Ce MpPeDO8aHUsl K HANUCAHUIO peepama: 0003HAYEHA
npobnema u 060CHOBAHA €€ aAKMYAnbHOCMb, COeNAH AHAIU3 PA3TUYHBIX MOYeK 3peHusi Ha
PaccmMampusaemyro npooiemy u J102UYHO UZ0NCEHA COOCMBEHHAL NO3UYUsl, CHOPMYIUPOBAHbL
6b1600bl, MeMa pPACKpblma NOIAHOCMbIO, BbLOEPHCAH 00bEM; COONI00eHbl MmMpebosaHus K
BHeuHeMy 0OpMAEHUIO.

OyeHnka «xXopouwioy — OCHOBHble mMpebosanus K peghepamy BblNOIHEeHbl, HO NpU MoM
oonywjenvl Hedouémol. B uacmuocmu, umeromcs HemouyHOCmu 6 U3N0NCEHUU MAMmepuand,
omcymemeyem J102U4ecKds Nocie008amenbHOCIb 6 CYHCOCHUAX, He BblOepiHCcaH 00béM
pegepama; umeromcs ynyweHus 6 oghopmieHuu.

Oyenka «y0061emeopumenbHoy — UMeIOMcs CywecmeeHnble OMCmynieHus om mpeoo8aHuu K
peepuposanuro. B uacmnocmu.: mema océewjeHa aunub 4acmuyHo, OOnyueHsvl (GakmuyecKue
OWUOKU 8 cOOepicanuu pepepama,; omcymcmeyom 6bl800bi.

Oyenka «HeyooeemeopumenvHo»y — mema pegepama He pacKpblma, OOHAPYHCUBAEHICS
cyujecmeeHHoe HenoHUMAaHUe npodIemMbl WU pepepam He npedcmasieH 808ce.

Keiic-3a0anusn

Pe3zynomam evinonnenus ketic-3a0anusi oyeHUBAemcs ¢ yuemom Credyiouwux Kpumepues:
— NOIHOMA NPOPAOOMKU CUMY AYUU;
— NOJIHOMA B8bINOJIHEHUS 3A0AHUSL;



— HOBU3HA U HEOPOUHAPHOCMb NPEOCMABILeHHO20 MAMEPUANd U peuleHUll;

— NepPCneKmMuBHOCMb U YHUBEPCAbHOCHb PEeUleHUl,

— YMeHue ap2yMeHmuposano 0O0CHO8aMb 8blOPAHHbIU 8APUAHN PEULeHUS.

Ecnu pezynomam 6ulnonHeHuss Kelic-3a0aHusi COOMEEmcmeyem o0003HAUEHHOMY KpUmepuro
cmyoenmy npuceausaemcs 00OuH 6an (3a Kkaxcowlil 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.

Tecmoeswie 3a0anusn

Oyenka «OMAUYHO» BbICMABIACMCA NPU YCI08UU NPABUTLHO20 0MEema CmyO0eHma He MeHee
yem Ha 85 % mecmoswvix 3a0anuil.

OyeHnka «xopouioy 8viCmasisiemcs nPu YClosuu NPAasUibHO20 OMeema CmyoeHma He meHee 4em
Ha 70 % mecmoswvix 3a0anuil.

Oyenka «y0061emeopumenbHo» 8blCMasIaemcs npu YCi08uu NpasuUIbHO20 omeema cmyoeHma
He menee yem Ha 51 Y%.

Oyenka «HEYO061€MBOPUMETIbHO» 8bICINABIAECS NPU YCI08UU NPABUILHO20 OMEEmd
cmyoenma menee yem Ha 50 % mecmoguvix 3a0anuil.

Kpumepuu oyenku na skzamene

Ouenka  «omauyHo»  Gvicmasisiemcsi  obOyuarowemycs,  Komopwil  obdraoaem
BCECMOPOHHUMU, CUCTNEMAMUZUPOBAHHBIMU U  2IYOOKUMU 3HAHUSAMU Mamepuaia y4eOHou
npocpammvl, ymeem c60000HO BbINOIHAMb 3A0AHUsL, NPEOYCMOMPEHHbIE YUEOHOU NPOSPAMMOLL,
YCB0UNL OCHOBHYIO U O3HAKOMUJLCSL C OONOJHUMENbHOU TUMEePamypou, peKOMeHOOB8AHHOU Y4eOHOU
npoepammoul. Kax npasuno, oyeHka «OMiuUdHO» GblCMABIAEMCs 00YUAOuWemMycst YCEOUBULEMY
83AUMOCB53b  OCHOGHLIX ~ NOJIOJCEHUL U  NOHAMUU  OUCYUNIUHbL 6 UX 3HAYeHUuu OJis
npuodpemaemoll CneyuanbHOCmu, NPOABUSUIEMY MBOpYecKUe CNOCOOHOCMU 8 HNOHUMAHUL,
UBNLOJICEHUU U UCNONb308AHUU YUEOHO20 MAMePUad, NPABUIbLHO 0OOCHOBLIBAIOWEM) NPUHSIMbLE
pewieHus, e1aoerujemy pazHoCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOTHEHUS NPAKMUYECKUX
pabom.

OueHnka «xXopouio» 6viCmMasIsiemcs 00yYaueMycsi, 0OHAPYHCUBUIEMY NOTHOE 3HAHUE
mamepuana y4yeOHOU NPOSPAMMbL, YCNEUWHO BbINOJHAIOUEMY NpPedyCMOmMpPeHHble Y4eOHOl
NPOSPAMMOU  3A0aHUs, YCEOUBULEMY MAMEPUAl OCHOBHOU JUMePamypvl, PeKOMEHOO8AHHOU
yuebnot npoepammou. Kax npasuno, oyenka «xopouwio» 6vicmaegisiemcs o00yuarowemycs,
NOKA3a8uWieMy CUCMEMAMU3UPOBAHHbIN XAPaAKmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOJIHEHUI0 3HAHUL 8 X00e OdlbHeliuell Y4eOHOU U NpogheccuoHanbHol
0esAmenbHOCMU, NPAGUILHO NPUMEHAIOWeMY meopemudeckue HNON0NCeHUs Npu  peuleHuu
APAKMu4eckux 6ONpoco8 u 3adau, eraderuemy HeoOXOOUMbIMU HABBIKAMU U HpUeMamu
8bINOTHEHUS NPAKMUYECKUX pAbOm.

Ouenka «y0061emeopumenbHo» BbiICMABIAEHIC 00YYaueMycs, KOMOpblil NOKA3al
3HAHUE OCHOBHO20 MAMeEPUANd yY4eOHOU NPOSPAMMbL 8 0Obeme, OOCMAMOYHOM U He0OX00UMbIM
onsl  OanvHeliwied yuebvl u npeocmosiueri pabomsl NO CHEYUATbHOCMU, CHPABUICS C
8bINOIHEHUEM 30A0aHUll, NPEeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOLU
aumepamypou,  peKkoMeHOO08aHHOU  yueOHoU  npoepammotn. Kax  npasuno,  oyenka
«VO0BIIEMBOPUMENLHOY  B8bICIABIAECMC  00YYaAloueMycs, OONYCMUsUeMy HNOZPEUHOCU 8
omeemax Ha IK3aMeHe UIU BbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anutll, HO 001a0aroujemy
HeoOX00UMbIMU  3HAHUAMU NOO PYKOBOOCMBOM Npenooasamens OJisi VYCMPAHEHUs Mux
nozpewHocmetl, HaApPyuanuemy nociedo8ameibHOCHb 8 UNONCEHUU YYeOH020 Mamepuanida u
UCnvLIMbl8aOWemy 3ampyoOHe s NpuU 6bINOIHEHUU NPAKMUYECKUX padoom.



OueHnka «Hey00s1emeopUMENbHO» BbICMABIACMCA 00yUaowWemycs, He 3Haruemy
OCHOBHOU 4acmu Mamepuana y4eonotl npozpammsl, 00Ny CcKarowemy nPUHYUNUAIbHble OWUOKU 6
BbINOIHEHUU NPeOYCMOMPEHHBIX VUEOHOU NPOSPAMMOU 3A0AHUU, HEeYBEPEeHHO C OONbUWUMU
3ampyoHeHUusMU  BLINOAHAIOWeEMY  npakmuueckue  pabomwl. Kax  npaeuno, oyenxa
«HEY008/1emME8OPUMENbHOY» 8bICINABIAECMC 00YUAIOWEeMYCsl, KOMOPbIL He MOXCem NpoOOINCUMb
00yyeHue Uil NPUCMynums K 0esimeibHOCMU N0 CReYUAIbHOCMU N0 OKOHYAHUU YHUGepCumema
6e3 0ONOHUMENbHBIX 3AHAMUL NO COOMBEMCMEYIowell OUCYUNTUHE.

8 IlepeyeHb OCHOBHOM M JIONOJIHUTEILHOM YueOHOI JIuTEepaTyphbl

OcHoBHasi yueOHasl quTEpaTYpa
Hanuuue 6 oubruomexe Kyol'AY
1. Ob6mas xumus : y4e6. mocodbue / H. JI. I'munka. - Uzn. crep. - M. :
Knopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mas xumus : yueOnuk / H. B. Koposun. - U3zn. 9-e, mepepad. - M. :
Breicm. mik., 2007. - 557 c.: . - ISBN 978-5-06-004403-4
3. O6mast xumus : yueb.mocobue / A. B. CyBopos, A. b. Hukonsckuid. - 2-
e u3x., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcanzapoBa J. A. AHanuTHYecKas XUMHS : yueO. U MPAKTUKYM IS

npuki. OakanaBpuata. B 2 kH. Ku. 1 : Xwumuueckue MeTonpl aHaiu3a
| Anexcanaposa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ H3/., UCIIp.
u goi. - M. : FOpaiir, 2014. - 551 c. (kapeapanpHas 6ubimnoTeKa)

JonosHuTeIbHAS YUeOHAsl JIuTepaTypa

1. Ob6mas xumus : yueOnuk / T. U. JPOBAIIIEBA. - PoctoB H/]] :
®enuke, 2004. - 446 c. - (Bwicm. obOpazoBanue). - ISBN 5-222-04046-1 (s
oubruomexe Kyol'AY)

2. labanmoBa W. B. JlaGopaTopHblii MTPaKTUKyM «XUMHS B
cTpouTenbCcTBE»:  yueb. mocodue / U. B. IllaGanoBa, H. I'. TlaiinykoBa. —
Kpacnonap : Ky6I'AY, 2014. — 257 c.

https://edu.kubsau.ru/course/view.php?id=105

3. I'puropeeBa JI.C. Xumusi B CTpOUTENbCTBE [DIEKTPOHHBIN pecypc] :
kypc nekmuit / JI.C. I'puropreBa. — DJEKTPOH. TEKCTOBbIE AaHHBIE. — M. :
MOCKOBCKHI rOCyAapCTBEHHBIN CTpouTENbHBIN yHUBepcuTeT, ObC ACB, 2010. —
104 c. — 2227-8397. — Pexum nmoctyna: http://www.iprbookshop.ru/16316.html

4. TlecrynoBa C. A. PactBopbl U Jpyrue OUCIIEPCHBIE CUCTEMBI: yueO.
nocobue / 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

5. ITectynoBa C. A. Kommnekchbie coeaunenus. KommiekcoobpazoBanue
B BOJHBIX pacTBopax: yueb. mocobue / C. A. Ilecrynona, E. C. Koctenxko, E. A.

KaiiroponoBa. @ —  KpacHonap . Kyolr'Ay, 2013. - 161 C.



https://edu.kubsau.ru/course/view.php?id=105
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_ Koste
nko_Kaigorodova.pdf

6. Kaitropogoa E.A. Heopranmueckas u aHanmutuydeckas xumus/ E.A.
Kaitroponosa, 1.1. Cunopona. — Kpacuogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. TlectynoBa C. A.XuMus BOJBI: TEOPETUIECCKUE U TIPUKIIATHBIC ACTICKTHI
: yue0.mocodue / C. A. Ilectynona, 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-TETEKOMMYHUKAIIUOH-
Hoil ceTu «AHTEpHET»

Ne HaumenoBanmue TemaTuka Ccbuika
1. | Znanium.com YHuBepcaibHas
2. | IPRbook YHuBepcambHas
3. | U3marenbcTBO «Jlanpy | YHUBEpcanbHas
4. | ObpazoBaTebHBIN YHuBepcaibHas
noprtain Kyol'AY

HNudpopmMannoHHO-TeJIeKOMMYHHKAMOHHBIE pecypchl cetu « AHTEpHET»
http://cyberleninka.ru Hayunas snextponnas 6ubnanoreka «KubepieHuHKa»
http://cheloveknauka.com YenoBek u Hayka
http://www.rsl.ru/ru Poccuiickast rocymapcTBeHHass OMOIHOTEKA
http://elibrary.ru Hayunas snextpoHHas 6uOnuorexa
http://wikipedia.org/wiki - Bukumnenus — morckoBast cucrema.
http://www.iglib.ru — snexTpoHHO-OMOIHOTEYHAST CHCTEMA.
http://studentam.net — snekTpoHHas OMOIMOTEKA YUCOHUKOB.
www.dissertac.ru — snekTpoHHast OHOIMOTEeKa TUCCEPTALIMOHHBIX pabOT

9. Onekrponnas oudianoreka PODU (e-library).

10.  Oopasosarenshblii nopran Ky6I'AY [OnextponHblit pecypc]: Pexxum nocryna:
http://edu.kubsau.local

NN E

10 MeToanueckue yKa3zaHusl JUisl 00y4alOIIMXCHA MO0 OCBOEHHIO

AUCIHHUILIHHBI

MeTtoauyecKkue yKkazaHusi U PeKOMEHJAIUH 110 MOAT0TOBKE K IK3aMeHYy
JUisi monyyeHus: IOMycKa K AK3aMEHy M0 JUCLUUIUIMHE CTYIEHT O0s3aH
BBINIOJIHUTH BCE JabopaTopHbie padoThl, 0OPMHUTH PE3YyJIbTAThl B BUAE OTYETA.
3ammTa oOTYeTa IO JlabopaTopHOM paboTe TMpeiamnosiaraetr  oOCYXKISHUE
MOJIYYEHHBIX CTYJACHTOM pe3yJbTaTOB U OTBETHl HAa BONPOCHI IO TEME.
BEIMOMTHUTS MHAWBUYaTbHbIE JOMAITHHUE 3a/1aHUs U KOHTPOJIbHBIE PabOTHI.


http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

[ToaroToBka K SK3aMeHy TpeOyeT OIpEeAEICHHOI0 aJrOpuTMa JIEUCTBHIA.
[Ipexne Bcero, HEOOXOIUMO O3HAKOMUTBCS C BOIPOCAMH, KOTOPBIE BEIHOCSTCS Ha
sk3ameH. Ha ocHOBe 3TOro Hajio COCTaBUTH IUIAH MOBTOPEHUS U CUCTEMATU3ALMU
y4eOHOro MaTepuana Ha KaKIbld J€Hb, YTOOBI OCTABUTH JCHb WM €r0 4acTb AJIs
MOBTOPHOT0 00001IIeHNE MPOTPAaMMHOT0 MaTepuaa.

Henp3st orpaHuumBaThCi  TOJIBKO  KOHCIEKTAaMHU  JIEKLIMH,  CIIETyeT
npopaboTaTh HyKHbIE Y4eOHbIE TOCOOUS, PEKOMEH0BaHHYIO JINTEPATYPY.

[TocnenoBarenbHOCTh PabOTHl B TMOATOTOBKE K HSK3aMEHY JIOJDKHA OBITh
Takas: BHHMMATEJIbHO IMPOYUTATh MU YSACHUTH CYThb TpeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTPaMMbl; O3HAKOMHUTHCS C KOHCIIEKTOM; BHHMATEIIbHO MpopadboTaTh
HEOOXOAUMBIA y4eOHBIM MaTepuan Mo y4eOHbIM MOCOOUSM M PEKOMEHIYyeMOM
JIUTEPATYPBI.

Ecnu nns otnenbHOW TeMbl MPENOAABaTeNlb MPEIJIOKHWI  CIEIUATbHYIO
HAy4YHYIO JINTEPATypy, KOTOPYIO CTYJAEHT pa3padarbiBajl B IEPUOJ MOATOTOBKU K
3aHATHUSAM, HEOOXOAMMO BEPHYTBHCA K 3alMCSIM 3TUX MATEpHAIOB (2 B OTAEIBHBIX
ClIy4dasx K OpUrHHajam).

B otnenpHOM TeTpaay Ha KaXIblil BOIPOC CIEAYET COCTaBUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOM IIOCIENOBATEIbHOCTH M C (UKcanueid HeoOXOAMMOro
WUIIOCTPATUBHOTO ~ Marepuana (IpUMeEpbl, PHUCYHKH, CXEMbl, YypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu otnenbHble BOIPOCH! OCTAIOTCSA HESICHBIMU, UX HEOOXOIMMO HAIUCaTh
Ha MOJISIX KOHCIEKTa, YTOObI BBISICHUTH Ha KOHCYJbTAalMU. OCHOBHBIE TOJIOKEHUS
TEMBI 1OCJIE€ TIIyOOKO OCO3HAHUE UX CYTHU CIEIYET 3ay4YHUTbh, TOBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas Koiuiere. Baknelnryro nHpopmainuio ciexyer o003Ha4aTh
JPYTUM LBETOM, 3TO IIOMOTAET JIYYIlIEe UX 3aIIOMHUTB.

Crnenyer MoCTeneHHo NEPEXOAUTh OT MOBTOPEHUS MaTeEpHUalla OJTHOM TEMBI K
npyroii. Korzma moBTOpeH W cHCTEMaTH3MpOBaH BeChb Y4eOHBIM Marepua,
HEO0OXOAMMO MEPECMOTPETH €r0 €IIE Pa3 Y’KE CO CBOMMMU 3aIUCIMH.

Y1o06Hee TOTOBUTHCS K DK3aMEHY B YHUTAJIBHOM 3ajie OMOJMOTEKH WA B
CHEeUaIN3UpPOBaHHOM Yy4eOHOM KaOuHeTe. B TedeHwe CyTOK HEOOXOIUMO
paborath 5-6 yacoB, nenas yepes Kaxapie 1,5 gaca mepeppiBa Ha 15 MuH.

OOyuaromuMces Hy>)KHO 3HaTh 0011Ke TpeOoBaHus K oLeHKe 3HaHuil. HyxHO
BBISIBUTD:

1) nmoHMMaHuWe W CTENEHb YCBOECHMS BOIPOCA, MOJHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAHUN 00 00BEKTE, KOTOPHIN U3yUaloT;

2) TiuyOWHY, KOTOpas XapaKTepu3yeT COBOKYIHOCTh CBSI3€H MEXKIY
3HAaHUSMHU, KOTOPbIE OCO3HAIOT 00yYarOIIUecs;

3) MeTo10I0THYeCcKOe 0OOCHOBAHKE 3HAHMIA;

4) 03HaKOMJIEHHME C OCHOBHOM JIMTEPATYpPOW IO HPEAMETY, a TaKXKE C
COBPEMEHHOU NEPUOAUYECKOMN JIUTEPATYPOH 11O IPEAMETY;

5) nOruKky, CTPyKTypy, CTWJIb OTBETa W YyMEHHUE CTYJEHTa 3allullaTh
HAyYHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOpbI€ BBIABUTAIOT, OCO3HAHHOCTD,
0000IIEHHOCTh, KOHKPETHOCTH;

8) MPOYHOCTH 3HAHUIA.

MeToanveckue peKOMEHIAlMHU 110 BHINOJHEHUIO Kelc-3aJaHn i



[lenp  MeToga  KEHCOB - HAYYUTh  OOYyYalOIIUXCS  aHAJIU3UPOBATH
IpoOJIEMHYIO CUTYyalllui0 — KEHC, W BbIpa0OTaTh pEIICHHE; HAYYUTh paboTaTh C
UH(GOPMAIMOHHBIMU HCTOYHUKAMHU.

Meron KEUCOB CHOCOOCTBYET  Pa3BUTHIO y oOy4Jarommxcs
CaMOCTOATENLHOTO  MBIIUICHUS, YMEHHSI  BBICIYIIMBAaTH U YYUTHIBATh
aNbTEPHATUBHYIO TOUYKY 3PEHUS, APTYMEHTUPOBAHO BBICKA3aTh CBOIO. C MOMOIIBIO
ATOTO METOJIa CTYACHTHl UMEIOT BO3MOXHOCTh MPOSIBUTh M YCOBEPIICHCTBOBAThH
aHAJIMTUYECKUE U OLIEHOYHbIC HAaBbIKH, HAYUYUTHCSA paboTaTh B KOMaHE, HAXOUTh
HanOoJIee PaMOHATILHOE PEIIEHUE TTOCTABICHHON TTPOOIEMBI.

TexHomorMsT METOJAa 3aKIIOYaeTCs B CIHCAYIOMIEM: II0 OIpeaeIeHHBIM
mpaBuiIaM pa3pabaTbiBaeTCs MOJEIh KOHKPETHOW TPOOJIEMHOW CHTYyaIluH,
MIPOMBOIICAIICH B MIPEAMETHON 00JIaCTH, M OTpPa)KaeTcs TOT KOMIUIEKC 3HAHHH M
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIMMCS HY>KHO TOJIYYHUTb.

Merton MPEJCTABISET coOoi crienu(pUIECKy0 Pa3HOBUAHOCTH
HCCIIeIOBATENIbCKON aHAIMTUYECKON TEXHOJIOTHH, T.€. BKIIFOUAeT B ceOs omepaiuu
HCCJIEIOBATENIBCKOTO MPOIIECCa, AHATUTUUECKUE POLIEAYPHI.

IIpenonaBarenb TOTOBUT HaYaJIbHBIN Keiic. PEKOMEHIyeMble HCTOUHUKM:

1. Kaiiropogosa E. A. Heopranuueckas v aHaJTuTH4YECKask XUMUS : yueO.-
meton. nocodue / E. A. Kailiropogosa, 1. . Cunopoa. — 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 BemeHUS XHMHUYECKOTO OJKCIEPUMEHTa B
nabopatopun xumuu / I'"M. Haymosa, E.K. f6monckasa, E.A Kaiiropogosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilecrynora C.A.PaGouas TeTpaap K 1a00paToOpHBIM paboTaM 1o
mucuumunHe « Xumus» / C.A. Tlectynosa, E. K. S16monckas.— Kpacuogap :

Kyol'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4, Xumuga. MeToanueckye YKa3aHus 10 N3YYECHUIO JUCIUMIINHEL U 3aaHUs

I KoHTpoabHOM padoTel / E. A. Kaliropomgosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. S6nonckas.— Kpacuogap: Kyol'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToanyecKkue peKOMEHIAIUN 10 MOAT0TOBKE K KOHTPOJILHOI padoTe
[ToaroToBKa K KOHTPOJIBHOW paboTe TpebdyeT OmpeneseHHOTO aJrOpUTMa
nevictBuid. [Ipexne Bcero, HEOOXOAUMO O3HAKOMHUTHCS C BOMPOCAMHU, TEMaMH,
KOTOPBI€ BRIHOCST Ha KOHTPOJIbHYIO PaboTy.
Henb3st  orpaHuuuBaThCs  TOJIBKO  KOHCIEKTaMU  JIGKIIUHA,  CJEAyeT
npopadoTaTh HyKHbIE y4eOHbIE TTOCOOUS, PEKOMEHIOBAHHYIO JIUTEPATYPY.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

[TocnenoBarenbHOCT,  pabOTBI B TOATOTOBKE K  KOHTPOJIBHBIM
MEPOMPHUIATHIM JOJDKHA OBITh Takas: BHUMATEIbHO MPOYHUTATh U YSICHUTH CYTh
TpeOOBaHMII KOHKPETHOTO BOIPOCAa MPOTPAMMbI; O3HAKOMHUTHCS C KOHCIIEKTOM;
BHUMATEJIBbHO MPOpadoTaTh HEOOXOAUMBIA  y4eOHBIM MaTepuan MO y4eOHBIM
OCOOHSIM M PEKOMEHTyeMOM JTUTepaType.

Ecnu ana otnenpHON Tembl IpenoaaBaTelb MPEIOKUI MEPBOUCTOUYHHK,
CIELUAIbHYI0 HAY4YHYIO JIUTEpaTypy, KOTOPYIO CTYIEHT pa3padaTbiBai B MEPUO
NOJArOTOBKM K CEeMHUHApCKUM WJIM HMHBIM 3aHATHSAM, HEOOXOIUMO BEPHYTHCS K
3alUCSM ATHX MaTepuanoB (a B OTHCNIBHBIX CIIy4asxXx H JI0 OPUTHWHAJIOB),
BOCCO3/IaTh B AMSTH OCHOBHBIE HAYYHBIE MTOJIOKECHHS.

B otnenbHOI TeTpaay Ha KaX bl BOIPOC CJIEAYET COCTABUTH KPATKHIA IJIaH
OTBETa B JIOTUYECKOH TMOCIIEAOBAaTENIFHOCTH M ¢ (uKcanueil HeoOXOAMMOTo
WUTIOCTPaTUBHOIO MaTepuaia (IpUMepbl, PUCYHKH, CXEMBbI, LU(PHI).

MeToanyecKkue peKOMEHIAIUM M0 MOATOTOBKEe K TECTUPOBAHUIO

Llenp TecTMpoBaHHA B XOJ.le¢ y4eOHOrO Mpoliecca CTYIEHTOB COCTOUT HE
TOJIBKO B CHCTEMAaTHYECKOM KOHTpPOJIC 3HAHWUW W3YYEHHOTO MaTepuajia, HO U B
Pa3BUTHUU YMEHUSI CTYJICHTOB BBIACIIATH, aHAIU3UPOBATh M 0000IaTh Hanbosee
CYIIIECTBEHHBIE ATAIbl TEXHOJOTUUECKHX MTPOIIECCOB.

Kak wu mobas gpyras ¢opma TMOATOTOBKM K KOHTPOJIIO 3HAHUU,

TECTUPOBAHUE HMMEET PAJl OCOOCHHOCTEH, 3HAHHE KOTOPHIX IMOMOTaeT YCIEIIHO
BBINOJIHUTH T€CT. MOKHO AaTh CIEAYIOLIME METOAUYECKUE PEKOMEHIALINU:

1. Tlpexne Bcero, ciaeayeT BHUMATEIBHO W3YyYHTh CTPYKTYpy TecCTa,
OIICHUTh 00BEM BPEMEHHM, BBIJEISIEMOr0 Ha JIAHHBIM TECT, YBUJIETh, KAKOTO THIA
3aJlaHus B HEM COJEPKATC. DTO IOMOKET HACTPOUTHCS HA padoTy.

2. O4eHb BaXHO BCErjJa BHUMATEIbHO YMUTATh 3aJaHusl 1O KOHLA, HE
MBITAsCh TOHATH YCJIOBUSI «IIO TMEPBBIM CJIOBaM» WM BBITIOJIHUB MOJ00HbBIC
3alaHusl B TMPEIBIAYIINX TECTUPOBAHUAX. Takas crHemka HepelKo MNPUBOAMUT K
JIOCAJIHBIM OIUOKAaM B CAMBIX JIETKMX BOIIPOCAX.

3. Ecnu Bel He 3HaeTe 0TBETa HAa BOIIPOC MJIM HE YBEPEHBI B MPABUIBHOCTH,
CJIeAyeT MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCA.

4. 1lcuxonoru TakKe COBETYIOT AyMaTh TOJBKO O TEKylleM 3agaHuu. Kak
MpaBUJIO, 3aJaHUsl B TECTaxX HE CBI3aHbl APYr C JAPYrOM HEMNOCPEICTBEHHO,
MOATOMY HEO0OXOJMMO KOHIIEHTPUPOBATHCS HA JaHHOM BOMPOCE M HAXOIUTh
pelIeHUs, MOAXOMAINE HMEHHO K HeMy. Kpome TOoro, BBINOJHEHUE 3TOU
PEKOMEHAIMHU JIACT eIe OJWH TMCUXOJIOTHUYECKU A(h(PEKT — MO3BOIUT 3a0BITH O
HEyJlaue B OTBETE Ha MPEIAbIAYIIUN BOPOC, €CIIM TAKOBAasi UMEJIa MECTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE pelIuTh, €CIM HE HCKaTh Ccpasy
MPaBUJIBLHBIA BAPUAHT OTBETA, a MOCJIEIOBATEIBHO UCKIIOYATh T€, KOTOPHIEC SIBHO
HE MOAXOIAT. MeTOoJ HCKIIOYEHUsS TO3BOJISIET B HWTOrE CKOHLEHTPUPOBATH
BHUMAHUE HA OJTHOM-/IBYX BEPOSATHBIX BapUAHTAX.



6. Ilpouecc yraablBaHWs NPABWIBHBIX OTBETOB JKEJIATEIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpEeBaTO T€M, YTO CTYACHT 3a0yJIeT O IJIaBHOM: YMEHUU
UCIIOJIb30BaTh MMEIOIUECS] HAKOIUICHHbIE B Y4eOHOM Mpollecce 3HaHUs, U OyneT
HaJeATbCA Ha yJady. EciiM yBEpEeHHOCTM B IPAaBWIBHOCTM OTBETAa HET, HO
UHTYUTHUBHO MOSBIAETCA MPEAIIOYTEHUE, TO IICUXOJIOTM PEKOMEHIYIOT JOBEPSTH
UHTYULUU, KOTOpas CYUTAETCA IMpPOSBICHUEM TIJIyOMHHBIX 3HAHUU M OIBITA,
HaxXOJAIINXCs HA YPOBHE IOJICO3HAHUS.

MeTtoanyeckue yKazaHus 10 HAMMCAHUIO pedepara
Bremonuenne  pedepara  sBhseTcss  onHOM U3 QOpPM  KOHTPOJIS

CaMOCTOSITENIbHON pabOThI CTYIEHTOB C TUTEPATYpHBIMH (YU€OHBIMU U HAYYHBIMH )
UCTOYHUKAMU B BBICILIEM YUYE€OHOM 3aBE/ICHUH.

B Hauane cemecTpa mpemnojaBareilb BbIAAET OTACIBbHBIM CTYJEHTAM TEMBbI
pedeparoB. Pedepar B meiaoM mwim mo paszgenaM pa3padaThIBacTCs OTAEIbHBIM
CTYZAEHTOM U 0()OpMJIISIETCSI B YCTAHOBJIIEHHOM IOPSIZIKE.

Texunueckoe opopmienue pedepara

CrtpykTypa pedepara:

THUTYJIBHBIN JTUCT
TutynbHbIN TUCT 0GOPMIIIETCS CIEAYIOIIMM 00pa3oM: CM. TUIIOBO MpUMep.

Conepxanue pedepara

l. BBenenue

II.  OcHoBHas yacTh (JIUTEpATypPHBIH 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)

IV. Coucok nurepaTypsl

1. [Tocie TUTYJIBHOTO JMCTa HA OTIACIBHOM CTpaHULE CIEayeT
orjapiieHHe (IUIaH, COJIEpKaHKE), B KOTOPOM yKa3aHbl Ha3BaHUsI BCEX DPa3/eioB
(myHkTOB TUlaHa) pedepara U HOMEpa CTpaHUIl, YKa3bIBAIOIIUME HAYaJI0 ATUX
paszenioB B TeKcTe pedepara.

2.ITocne ormnaBneHusi CIEAYET BBEJACHUE C YKa3aHUEM Ha3BaHMIl pa3/ielioB.
OO0BeM BBeZieHUS cOCTaBIsIeT 1,5-2 cTpaHUITBI.

Bo BBenmeHnun kpaTko 0OOCHOBBIBAETCS aKTyaJIbHOCTh M I€J€CO00Pa3HOCTh
BBIOpPAHHOW TEMATHUKHU.

3. OcHoBHast yacTh pedepara MOKET UMETh OJHY WJIM HECKOJBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pAa3eiiOB) U MPEIIOIaraet
OCMBICJIEHHOE M JIOTUYHOE W3JIO)KCHUE TJIABHBIX MOJIOKEHUM W HJIEH,
COJIepIKalllUXCsd B M3Y4YEHHOU JuTeparype. B TekcTe 00s3aTeNbHBI CCHUIKA Ha
MEePBOMCTOYHUKHU. B TOM ciyuae, €ciii UTUPYETCS WM UCTOJB3YETCS Ubs-TH00
HEOpAWHApHAsT MBICIb, WJES, BBIBOJA, NPUBOAUTCA Kakou-1ubo 1udpoBoi
Matepual, Tabauibl — 00sI3aTeNIbHO ClIeAyeT cAenaTh CChUIKY Ha TOrO aBTopa, Y
KOT'O BbI B3sUIM JIaHHBIA MaTepHal.



[enps nmuTepatypHOro 0030pa: OCMBICIHUTH, U 0000IIUTH YU€OHBIN U HayYHBIN
MaTepuagl IO COBPEMEHHOMY COCTOSHUIO JaHHOTO BOIIPOCA U MPEIIOKHUTH
NEPCIEKTUBHBIE ITyTH PEIICHUS IPOOIIEM.

4, 3aKIOYEHUE COJEPKUT TJIABHBIE BBIBOABI, M HWTOTU W3 TEKCTa
OCHOBHOM 4YacCTH, B HEM OTMEYaeTCsl, KaK BBIIIOJIHEHbI 337a4d, U JOCTUTHYTHI JIU
1€, CPOopMyJIMPOBAHHBIC BO BBEICHUH.

S. [TpunosxeHne MOXKET BKIIOYATh Ipa(uKu, TAOIUIIbI, PACUETHI.

6. bubmuorpadus (CIUCoK TUTEPaTypHhI).

31ech yKa3blBae€TCs pPeaibHO MCIOJIb30BAHHAS JUIsl HamucaHus pedepara
auTeparypa, odopmiieHHas 1O MpaBwiaM OUOIMOrpapUUecKOro OMHCAHUS B
COOTBETCTBUHM C TpeboBaHUsIMU ['occTangapra.

Jrankl padorel HaX pedepaTom

Paboty Hax pedepaToM MOKHO YCIOBHO MOJPA3AEIUTh Ha TPU dTana:
1.IToaroTOBUTENBHBIN 3TaM, BKIIOYAIOIIUNA U3yUYeHHUE TIPEAMETa UCCIIEAOBAHNS;
2.M3noxeHue pe3ysibTaToB U3YUYEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOe cooliieHue o Teme pedepara.

Pabora Haj BeIMOIHEHHEM pedepaTHUBHOIO 3aJaHUS MOXKET IPOBOJUTHCA B
YUTaNbHBIX 3ayax Oubmuorexku KyOI'AY, B JgomamHuX YCIOBUSIX B 4Yachl,
OTBEJICHHBIE JUISl CAMOCTOSITEIbHON pabOThI, a TaKKe B MEPUOJ WHAMBHUIYAIbHON
paboOThl CTYAEHTOB IOJ KOHTpOJEM Mpemnonasarens Ha kKadeape xumuu. llo
OKOHYaHUM WHAUBUAYAJIbHOM MNPOPaOOTKH BCEro 3aJaHMsl CTYICHTHI TPYIIIbI
oopmisAOT U crarT odopMIIeHHBIH pedepaT A1 NPOBEPKH MPENogaBaTelio He
II03KE, YEM 3a JIBE HEJIEIH JI0 €r0 3aIUTHI.

CryaeHTy peKOMEHIyeTCs  BOCIOJIb30BaThCcsl  Marepuanamu  (oHAa
oubnuorexku KyO6I'AY coriiacHo HMXe MPUBEICHHOMY IJIaHy.

PexoMeHayemblil IVIAH JIMTEPATYPHOIO MOMCKA
— obmas uHbopMalus O NpobsieMe C MOMOIIbI YUYeOHUKOB, SHIIUKIIONEIUN,
CIIPAaBOYHHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JUTEPATYphl), HAYUHBIX
KYPHAJIOB (PUBOJATCS B CIIUCKE UICTOYHUKOB);
— HUCIOJIb30BAaHUE HAWJIEHHBIX CCBUIOK B PEKOMEHJOBAHHOM CIIMCKE JIMTEPATYPbI
JUISL TAbHEWIIET0 O3HAKOMIIEHUS C TPOOIEMON;
— 03HAKOMJIEHHE C OPUTMHAIbHBIMU pabOTaMu.

3 Tunooii mpumep
MUHUCTEPCTBO CEJIBCKOI'O XO3ANCTBA POCCUNCKU ®EJEPAILIMN

denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30oBaTebHOE
yUpEXKICHUE BBICIIETO 00pa30BaHUs
«Ky0baHCckuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET
umenu N.T. TpyounuHa



Kadenpa xumun

Tema pedepara
KOPPO3MI BETOHOB U 3AIIUTA OT HEE

Pedepar moarororneH

NBanoBeiM Cepreem BacuiibeBuuem
crynentom rpynnsl CT-2001
aApXUTEKTYPHO-CTPOUTEIBLHOTO
(dakynpTeTa

PykoBoguTens paboThI
JOIIEHT Kadeapbl XUMUU
IlectynoBa CBersiana AHaTOJIbEBHA

KPACHOJIAP
2020

B  mpomecce moucka KHWUT, CcTaTed  HEOOXOJUMO  TMOJIb30BaThCS
OMOJIMOTEUHBIMU KaTajJOoTaMH, PACMOJIOKEHHBIMA B KOPITyCE 300J0TUYECKOTO
dakynpTeTa, JU0O SJIEKTPOHHO-OUOIUOTECUHBIMU CHUCTEMaMH BHYTPEHHEH CeTH
Internet, npotins perucTpaiuio, U MOJYYHB PEKBU3UTHI PEKHMOB JIOCTYTIA.

B 3aBucuMocTH OT cTeneHu npopadboTku TeMbI U opopmiieHus pedepara
CTYJCHTY MPEAOCTaBISETCS MPAaBO BBICTYIHUTH C COOOIIEHHEM 1O TeMe pedepaTa
Ha 3acenanuu kpyxka CHO kadenpsl xumun B hopMate €KErogHO MPOBOIUMBIX
koH(pepennmii  (dakyabTeTCKON Wi MexpakyiabTeTcKoi). Ha cooOmenue mo
TeMe pedepara C HCIOIH30BAHMEM MYJIBTUMEAUNHBIX CPEACTB OTOOpaXKEHUS
uH(OpMAIUU OTBOJIUTCS 5-6 MUHYT.



Jlydmve u3 paboT (MpearnoyTUTEIbHO OAKCIEPUMEHTAIbHBIE) MOTYT OBITh
IPEICTaBJICHBI JIS1 YYacTHsI B YHUBEPCUTETCKOM CMOTpPE CTyACHYECKUX padoT.

YuuThIBas co/epiKaTeNbHBIN XapakTep pedepaTuBHON pabOThl U KaueCTBO
€ro 3alluThl, IPEroiaBaTeb MOKET MPUHATH pelieHrue o auddepeHupoBaHHOM
3a4yeTe YaCTH MaTepHasia, BBIHOCUMOTO Ha IK3aMEH.

MeToanyecKkue yKa3aHusi M0 HANMUCAHUIO T0KJIA/1A

B Xonme moAroToBkM JoKiama y CTYACHTa BBIpa0aThIBAIOTCS HABBIKU
CaMOCTOSITEIFHOTO ~ TBOPYECKOTO  MBIIUICHUSA, YMEHHE AaHAIW3UPOBATh W
CHCTEMaTH3UPOBaTh MHOTOYHCICHHYIO MH()OPMAINIO, TTOCTABISEMYIO YICOHBIMU
¥ HAyYHBIMH W3IaHUSIMH, TMEPUOTUKOHN, CpEJICTBAMH MacCOBON WH(MOpMAIIUH.
Kpome Toro, ONbIT MyOIMYHBIX BHICTYIUICHUH MO3BOJIIET CTYIEHTY CPOPMHUPOBATH
P KOMMYHUKATUBHBIX KaueCTB, TAKMX KaK YMEHHE YETKO M JIOCTYIHO M3jaraTh
CBOM MBICJTH, JIeJIaTh BBIBOJBI, HAJIMYUE SIPKOW W 0Opa3HOW pedn W Ipyrux, 0e3
KOTOPBIX HEBO3MOXXHO AKTHBHOE M YCIICITHOE TMPOJBMKCHHE II0 KaphepHOU
JIECTHUIIE MOJIOJIOTO CIICIIUATIICTA.

[TonroroBka nokiana TpedyeT yriayOJeHHOrO U3YyUYEHHs COOOIaeMOM TEMBbI,

oOpalieHus K cequaibHOM JIUTepaType, CIpaBOYHOMY anmnapary. B cBs3u ¢ 3tum
paboTa HaJl AOKJIAJA0M IPEANOoJIaraeT MPOX0kKACHUE CIETYIOMINX 3TAIOB:

1. Bwibop membt Ooxknada. B Xone MNpakKTHUECKUX 3aHITHI BBIOOP
MPOUCXOANT B 3aBUCHUMOCTH OT TMPEIJIOKEHHBIX TIPEI0IaBaTeieM BOIPOCOB,
UMEIONINXCS B METOAUYECKOM ITOCOOMH TeM WA OT COOCTBEHHBIX HHTEPECOB
CTYJCHTA.

2. [Ilocmanoska wyenu Ookiada. DopMylIHpOBaHHUE I1IEIUM  PabOTHI

HEO0OXOIUMO JIJIs1 OIIPEACIICHUS] HAlPaBJICHUS TOMCKa HEOOXOUMOM TUTEpaTyphl U
pa3paboOTKu CTPYKTypbl Aoknana. CTporo TroBOps, LEdb — 3TO MBICIEHHOE
MPEABOCXMIIEHUE KEJIaeMOro pe3yjbTaTa AesTenbHOCTU. [lo3ToMy mocTaHoBKa
LEeM JOJDKHA MAakKCUMajbHO COBIIAJIaTh C HAa3BAaHUEM TEMbI AOKiIana. B ycTHoOM
BBICTYIUICHUU COOOIIEHHE 1€ 00s3aTeNbHO JIOJDKHO HAaYMHATHCSA CO CiioB: «B
CBOEM JIOKJIAJIE 51 XOUYy pacckaszaTh 0...», «L{erapto Moeit paboThl OBLIO. ...

3. Iloobop neobxooumoti numepamypsvl no meme. Pabota ¢ nmutepaTypoit
COCTOMT M3 CHUCTEMHOr0 TMoA0Opa KHUT H TOCIEAYIOLEro HU3y4YeHus,
COJIEpIKaIllMXCA B HUX MaT€pUaJIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCsl Ha3BaHUE
TeMbl U (QopMyiHpoBKa Iueiedl paboTel. JKenaTenbHO HCMOIB30BATH A
MOATOTOBKHU JIOKJIaJla HE MEHEE TPEX HANMEHOBAHWI HMCTOYHUKOB, YTO JOJKHO
MPOJIEMOHCTPUPOBATH YMEHUE CTYJEHTa COINOCTAaBIATbH U AHAIU3UPOBATH
auteparypy. Joknmaa BBIOMHSETCS TOJMBKO MO HAy4YHBIM (HE TO ydeOHuKam!)
WCCJICIOBAHUSIM, MOHOTpa(HsIM ¥ HAYYHBIM CTAThsIM.

4. Onpeoenenue cmpykmypol 00K1a0d. IDTOT TIYHKT 3aBepiiiacT
MOJATOTOBUTENIbHYIO paOOTy JIsl HAMMCAHUs TEKCTa AOKIJIAAa U JOJHKEH COAepKaTh
BCE, YTO MOXHO TIpeaBUieTh. CTPYyKTypa NpeacTaBisieT cOOON KpaTKUil T€3WCHBIN



KOHCIIEKT TOT0, YTO BBIHOCUTCS B cooOuieHue. O0s13aTeIbHBIMU KOMIIOHEHTaMU
SBIISIIOTCS COOCTBEHHBIE BHIBOIBI M CIIMCOK UCTIOIB30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom odoxnaoa. 1lpexne Bcero, HEOOXOAMMO TOMHUTb,
9YTO Bpemsl Jokinana orpanudeHo. [loatomy ciemyer oTOupaTh TOJIBKO Hamboisee
BaXHBI Marepuan. Kak mpaBuiio, 3TO pa3BEpHYTHIM Te3MC U3 KOHCIEKTa-
CTPYKTYphl M €ro J0Ka3aTelbCTBO WM npumepbl. I[lpu 3ToM HEoOXoaumo
n30exKaTh «Pa30pBaHHOCTU» TEKCTA, OJJHO JOJDKHO MJIABHO BBITEKATh U3 JIPYToOTO,
COOTBETCTBOBAThH JIOTMUECKOW JIMHUU JOKIJIa/la. DTO 0OCOOEHHO BaKHO MpHU padoTe C
HECKOJIbKUMH UCTOYHHUKAMH.

Jlokiag He JOKEeH OBITh MeperpykeH TOuHbIMH Idpamu. Cremgyer
BBISICHUTH 3HAYEHHE BCEX HOBBIX MOHSATHH, BCTPEYAIOMIMXCS B JOKIAAE, U YMETh
uX O0BsICHUTH. B KOHIE AOKIaga HEOOXOAMMO YETKO C(OPMYJIMPOBATH BBIBOIHI,
KOTOpBIE COOTBETCTBYIOT IIOCTABJICHHBIM 3ajladaM M OO0OOIIAIOT H3JI0KEHHBIN
MaTepHall.

[To BpemeHnu o0beM Aokiana coctaBisieT 7-10 MUHYT.

11 IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMbIX
NPHU OCYLIECTBJIEHMH 00Pa30BaTeJIbLHOIO MpoLecca Mo JUCHUILINHE,
BKJIIOYAS nepeyeHb NPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NupopmalinoHHbIe TEXHOJOTHHU, WCIOJIb3yeMble TPH  OCYIIECTBICHUHU
o0pa3oBaTeNpbHOTO  Mpoliecca MO  JUCUUIUIMHE  MO3BOJSIOT:  00ECHEeYUTh
B3aMMOJICUCTBUE MEXKIY YYACTHHUKAMU 00pa30BaTEIbHOTO MPOLECCa, B TOM YUCIIE
CUHXPOHHOE€ U (WJIM) aCHHXPOHHOE B3aUMOJICUCTBHE IOCPEJICTBOM CETH
"Untepner"; ¢QukcupoBarh xoa 00pa30BaTEIBLHOIO IIpoIlecca, pe3yJbTaToB
OPOMEXYTOUYHOM aTTecTallMd 1O JUCHUIUIMHE U PE3YyJbTaTOB OCBOCHUS
oOpa3oBaTeNbHOM MPOrpaMMBbl; OpPraHM30BaTh IHpolecc 00pa3oBaHUS IMyTEM
BU3yaJIM3allMl  K3y4aeMod  HMHQOpMAIMM  IMOCPEACTBOM  HCIOJb30BaHUS
Mpe3eHTalui, y4eOHBIX (UIBMOB; KOHTPOJUPOBATh pE3yJbTaThl OOyuYeHHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMSI.

[Iepeuenp aunensuonHoro [10

Ne | HammeHoBaHMe Kparkoe onucanue
1 | Microsoft Windows OmneparmoHHas CHCTEMa
2 | Microsoft Office [TakeT OpUCHBIX MPUITOKCHUI

(BxmrouaeTWord, Excel,
PowerPoint)

Microsoft Visio CXeMbl M JHarpaMMbl
Autodesk Autocad CAIIP

5 | Cucrema TeCTHpPOBAHHMS TectupoBanue

w

I




| | INDIGO |

[Tepeuens mpodeccnoHaANBHBIX 0a3 TAHHBIX U HHGOPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne | HaumeHoBaHue Temaruka JJIEKTPOHHBIN apec

1 | Hayunas YHuBepcanpHas https://elibrary.ru/
AIIEKTPOHHAS
oubmoTeka
eLibrary

2 |DWG.ru YHuBepcaapHas http://dwg.ru

3 | Koncynperantllmroc | IlpaBoBas https://www.consultant.ru/

Hoctyn k cetu UHTEpHET, TOCTYT B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeNbHYIO CPely YHUBEPCUTETA.

ABTOpPCKHe IPOrpaMMHbIe MPOAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TOCYJAapCTBEHHOM peructpanuu 6a3 maHHbIx  No
2009620007 peructpanun MyabTUMEIUMHBIE JEKIMU 10 XuMuH: «OOmme
CBOMCTBAa METAJJIOB. DJIEKTPOXUMHUYECKHE TIpoliecchly, aBTopbl Kaliropomosa
E.A., Tl'aiinykoBa H.I'., fl6nonckas E.K.

2. CBHUAETENBCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 gaHHbIX No
2008620374 MynbTUMEIUNHBIE JEKIIUU IO XUMUM: «XUMUSA. OCHOBHBIC TTOHSITUA
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., I'aiigykoBa H.I'., f6nouckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW pETHCTpanud 0a3 JaHHBIX Ne
2008620372 MynapTUMEIUUHBIE JICKIUM 1O XUMHH: «TOIMIMBHO-CMa304YHbIE
Matepuaib», aBTopbl Kaitropogosa E.A., Naitnykosa H.I'., A6monckas E.K.

4. CBUIIETETBCTBO O TOCYAApCTBEHHOW perucrpanuud 06a3 JaHHBIX
2008620370 MynpTUMeAUNHBIC JIEKIMU 1O XuMUU: «Boma m e€ cBoiicTBa.
Bononoaroroskay, aBropsl Kaitropogosa E.A., INaiinykosa H.I'., SI6monckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW peructpanuu 0a3 gaHHBIX Ne
2009620262 MyJbTUMEIUINHBIE JEKIUUA MO XUMHUU: «XUMHUYECKAsT KUHETHKA U
TepMoAUHaMKKay, aBTopel Kaiiroponosa E.A., INaligykoBa H.I'., fI6nonckas E.K.

6. CBUIETENHCTBO O TOCYIAPCTBEHHOMN perucTpanuu 60a3bl JaHHbIX PO Ne
2010620518 «PaBHOBECHA B FOMOTE€HHBIX CHUCTEMax», aBTOpbl: l'aiimykoBa H.I'.
S6nonckas E.K., Cunopoga.

7. CBUACTENBCTBO O TOCYJAPCTBEHHOM peructpanuu 6a3bl JaHHbIX PO Ne
2010620525 «OKUCAUTETHbHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XHUMHUYECKHUX
peakuusix», aBTopsl: [aiiaykoBa H.I'. SI6nonckas E.K., Cugoposa U.N.

12 MaTepuaJibHO-TEXHUYECKOE oOOecrevyeHne sl 00y4eHHs 1o

AUCHHUIIJIIMHE

HHaHI/IpyCMBIC NMOMCHICHMA JJIA IPOBCACHHUA BCCX BUJI0B yqe6H0171 ACATECIIBHOCTHU
| HaumenoBamwe | HammeHoBaHMe IOMENICHH JUls IPOBEICHHS BCeX BLIOB | AJpec (MecTomonoxkenue) |



https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

yueOHBIX IIPEIMETOB,
KypCOB, TUCIUIIINH
(Momymneit),
MPAKTHKH, HHBIX
BUJIOB yueOHOM

yueOHOH NeaTebHOCTH, PEAyCMOTPEHHOH y4eOHbIM
IUIAHOM, B TOM YHCJIE TOMEIICHHMS JUIsl CAMOCTOSITEIIbHOM
paboThl, ¢ yKazaHHEM IepeyHsl OCHOBHOI'O 000y I0BaHHS,
y4eOHO-HaTJISTHBIX TOCOOUH U HCIIOIb3YEMOTO
MPOTrPaMMHOT0 00eCeYEeHUs

[IOMEILEHUH A5t
MIPOBEJCHUS BCEX BHJIOB
yueOHOM NesTeNIbHOCTH,

MpeayCMOTPEHHON
y4eOHBIM IUIaHOM (B

JeATEILHOCTH, cllydyae peanr3alnum
MIPEAyCMOTPEHHBIX 00pa3oBaTenbHOM
Y4eOHBIM ITAHOM MIPOTPaMMBbI B CETEBOI
oOpa3zoBaTenpHON (opMe TOTIOTHUTENEHO
MpOTPaMMBbI YKa3bIBaECTCsI
HaNMEHOBaHUE
OpraHu3anuu, ¢ KOTOpou
3aKJIIOYCH JIOTOBOP)
ITomemenne Nel32 300, nocagodHbIX MeCcT — 12; momnaasb
— 64,6xB.M.; YueOHas crenuani3upoBaHHas 1aboparopus
o01eit xumu (kadepbl XUMUH) .
1abopaTopHOE 000PYAOBaHUE
(Muxpockon — 1 mt.;
mka¢ naboparopuslii — 1 wr.;
neHTpudyra — 3 mr.;);
CIeHANTN3NpOBaHHAast MeOenb(yaeOHas 1ocka, yaeOHas
MeOeb).
TTomemenne Ne412 300, nocamodHslx MecT — 144; mmomans
— 131,7xB.M.; yueOHas ay TUTOpHS AJIs IPOBEJACHUS yueOHBIX
3aHATUN.
CIUIMT-CUCTEMa — 2 IIT.;
crienuaIn3upoBanHast MeOenb(yueOHast 1ocka, yueoHas
MeOeb).
TEXHUYECKUE Cpe/ICTBA 00ydeHuUs1, HabOPBI
JEMOHCTPAlMOHHOTO 000PYAOBaHUS U YI€OHO-HATJISAHBIX
mocobuit (HOyTOYK, MPOEKTOP, SKPaH);
nporpammuoe obecrieuenue: Windows, Office.
[Tomemenne Nel29 300, mocagodHBIX MecT — 12; Imromangs
— 41,6xB.M.; yueOHas ayIUTOPHS IJIs TIPOBEICHHUS yIeOHBIX
3aHATHIL. 350044, KpacHonapckuit
Xumus J1abopaTopHOE 000pYyIOBaHUE kpa#, r. Kpacaomap, yi.

(obopynoBanue taboparopHoe — 1 mT.;
BECHI — 2 INT.;
OaHs BOAsAHAS — 3 IIT.;
Oyp — 5 mt.;
KaJOpUMETp — 2 IIT.);

TEXHUYECKUE CPEACTBA O0yIEHUS
(Buneo/doto xamepa — 1 mr.);
CIeHANN3UPOBaHHAs MeOeb(yaeOHas Tocka, yaeOHas
MeOeb).

TTomemenne Nel143 300, miomans — 15,5kB.M.; momerenme
JUTSL XpaHEeHUS U IPOQUITAKTHIECKOTO 00CTYKUBaAHUS
y4eOHOTO 000PYT0BaAHMSI.

CILTUT-CUCTEMa — | 1T,
nabopaTopHoe 000pyoBaHNE
(m3menpunTens — 1 mrT.;

Oyp — 1 wir.;);

TEXHUYECKUE CPEICTBA OOYICHUS
(Buneo/doto kamepa — 1 mir.).

ITomemenne Ne229 300, nocagodHBIX MECT — 25; ILTOIIagb
— 41,1kB.M.; TOMEIIEHUE JIJISI CAMOCTOSITETILHOU PaboThI
oOydJaromuxcs.

TEXHUUYECKHE CPEJICTBA O0yUCHUS

uM. Kanunauna, 13




(mpoextop — 1 mit.;
aKyCcTHueckas cuctema — | mr.);
JocTyt K cetu « THTepHETY;

JIOCTYTI B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIBHY IO
Cpelly YHUBCPCUTETA;
CHelHaTu3upoOBaHHas MeOenb(yueOHas MeOesb).
Iporpammuoe obecneuenne: Windows, Office,
CIECIHAIN3APOBAHHOE JTUIICH3NOHHOE U CBOOOIHO
pacrmpocTpaHsieMoe IporpaMMHOe obecrieueHme,
MIPeyCMOTPEHHOE B paboueli mporpaMmme




