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Pabouas nporpamma auciuriuabl XMMUSA pazpadorana Ha ocHoBe OI'OC
BO 08.03.01 CtpoutensctBo «IIpoMbIlIEHHOE U TPaXXAaHCKOE CTPOUTEIBCTBOY,

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

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

Pabouas mporpamMma o0cCyXk/IeHa U PEKOMEHJIOBAaHA K YTBEP)KICHHUIO PEIICHUEM
kadenpst xumuu ot 11.05.2023 1., mpoTokoa 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., mporoko:n 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 —— 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 IMCUUIIIIMHBI

— (opMHupoBaHUE COBPEMEHHBIX NpPeICTABJIEHUI

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

00 OCHOBHBIX 3aKOHAX XMMHUH U MX MPAKTUIECKOM HCITOJIb30BAHUY;

O CTPOCHMM M CBOMCTBAX XUMHUYECKUX BEIIECTB M HUX MPAKTHYECKOM
MPUMEHECHUH;

00 OCHOBaX JJIEKTPOXUMHUYECKUX IPOIIECCOB B PA3IUYHBIX TEXHUUYECKHUX
YCTPOMCTBAX (XMMHUYECKHE HWCTOYHUKH TOKA) W TMPU KOHTAKTe MAIIMH U
o0OpyZIOBaHUSI C OKpY’)KalIIel cpeaoil (Koppos3usi, CHOCOOBI 3alUThl OT
KOPPO3HH);

— npuodpeTeHue 3HAHUIM

00 OCHOBHBIX XMMHUYECKMX U (PU3NKO-XUMUYECKUX CBOMCTBAX METAJLJIOB,
CIUJIAaBOB, BSDKYIIUX CTPOUTENIBHBIX MaT€pUANIOB, TPUMEHSIEMBIX B CTPOUTEIHLHOM
nene;

O CBOICTBax pacTBOPOB pa3IMYHBIX BEIIECTB, CMOcCO0ax pacuera U
MPUTOTOBJICHUSI PACTBOPOB TpeOyeMbIX KOHIICHTpaIui, METOoJlaX 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 MPAKTHUKE;

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

— npuodpeTeHne yMeHHU

BBIBJICHUSI M KiaccU(UKaUM (HU3NUECKUX W XUMHUYECKUX IIPOIIECCOB,
MPOTEKAOIIUX Ha 00BEKTE MPOo(ecCuoHaIbHON AeSTETbHOCTY;

OTPENICNICHUs]  XapaKTepPUCTUK  XUMHUYECKOTrOo  mpolecca  (sSBJICHUS),
XapakTepHOro It OOBEKTOB MPO(ECCHOHATBHOM JIESITEILHOCTH, Ha OCHOBE
AKCTIEPUMEHTAILHBIX UCCIICI0OBaHUM;

BbIOOpa 0a30BBIX (PU3UUECKUX M XUMHYECKUX 3aKOHOB ISl PEIICHUS 3a1ad
npoecCuOHaNBEHOM NS TETbHOCTH;

MPOTHO3WPOBAHUS OIICHKM BO3JCUCTBHUS TEXHOTCHHBIX (DaKTOPOB Ha
COCTOSIHUE OKPYKAIOLIEH CPEJIBL.



2 IlepeyeHb TMUIAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs] IO

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

B pe3yabTare ocBOeHMsI IUCHUILIMHBI (POPMHUPYIOTCS CJeayIolIHe
KOMIEeTEeHINHU:

OIIK-1. CrtocobHOCTRIO pemaTh 3a1adu MPoPeCcCHOHATBEHON ACATEIHbHOCTH
Ha OCHOBE HCIIOJIh30BAHUS TEOPETHUCCKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHHYECKUX HayK, a TAaK)K€ MaTEeMaTUYECKOTO aIapara.

3 Mecto nucunmiunsl B ctpykrype OIIOIT BO
3 Mecto qaucuniuinibl B crpykrype OIIOII BO
«XuMus» SBISETCS AUCHUILIMHOM oOs3atensHoi wactu OIIOII BO

noarotoBku  oOydvarommxcss 1o  Hampasienuto  08.03.01  CrpoutenbctBo
HaIpaBiIeHHOCTh «[IpOMBINIUIEHHOE U TPaXKIaHCKOE CTPOUTEIHCTBOY.

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

Buast yueOHoM paboThI Obnem, Hacos
Y P Ounas OuyHo-3204Has
KonrakTHast pabora
P 49 25
B TOM YHCIJIE:
— ayIuTOpHAsI 110 BHaM 46 99
y4eOHBIX 3aHATHH
— JICKIIAH 16 10
— MPaKTHYECKHUEC - -
— nabopaTopHbIe 30 12
— BHEAYIUTOPHAs 3 3
— 3aueT -
— SK3aMCH 3 3
— 3aIUTa KYPCOBBIX _ _
paboT (TPOEKTOR)
CamocrositenbHas padora 59 83
B TOM YHCIIE:
— KypcoBasi paboTa ) _
(mpoexTt)*
—— MPOYUE BUJIBI 59 83
CaMOCTOSITEIbHON PabOThI
HToro mo aucuuninHe 108 108




5 Conep:xxkanue TUCUUILINHBI XUMHUSA

[To urtoram wu3y4aeMoW IUCHUIUIMHBI CTYyACHTHI (oOydaromuecs) CIarT

9K3aMCH.

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

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

Tema.
OCHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTEeH MU

CemecTp

Buabl yue6Ho# padoThl, BKIOYAsH 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

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

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

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

€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.BepHnepy,
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

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

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€ peaKnun
(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
MpPUMEHEHUE B
CTPOUTEINILCTBE.
OcHOBBI
IIEKTPOXHMUH.
Kinaccudpukanus
AIEKTPOXUMUIECK
WX MPOIIECCOB.
TTonsitue 00
AIEKTPOJIAX U

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

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 o
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




Buasbl yuedHoii padoThl, BKIIOYAsI CAMOCTOSITEIbHYIO paboTy
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. THrHOUTOPEHI
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 paboThI 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 XMMHH B
pacyeTHbIX 3a/1a4ax U IpUMepax.

Camocmosmenvhas paboma

Knaccugpurayun neopeanuueckux coeounenuii
JlabopartopHas pabora: [TonyueHne u u3ydeHue CBOHCTB
npecTaBuTeNeH BAKHEHIINX KI1acCOB HEOPraHUYECKUX
2 COEUHEHN. OIIK- 1 1 2
Oghopmnenue npomokoia 6bINOIHEHUS 1AOOPAMOPHOT
pabomul ¢ 8b1600aMUL NO NPOOETAHHBIM ONBIMAM NOO
PYKOBOOCMBOM NPenooagamersl.

Duepeemuka Xumuueckux npoueccos

1.JTaboparopHas padota: OnpezencHue TermioBoro 3¢ dexra
XUMHYECKHX peakiuii. OpopMiIeHHE MPOTOKOIA BBITIOTHEHUS
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 U3MepeHue.
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-
po3us moj,
IEUCTBUEM
OJTy>KTafOMIIX TOKOB
(3TeKTPOKOPPO3HS).
®axkTophl,
BIIMAIOIIME Ha
WHTEHCHBHOCTH
KOPPO3UU METAIIIOB.
MeToabl 3alIUThI OT
KOPpO3UH:
3alIUTHBIE
MOKPBITHS,
AIEKTPOXUMUIECKAs
3aI1NTAa,
MPOTEKTOpPHAS,
JIETUPOBaHHE
METAJIOB.
H3MeHeHne cBOMCTB
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.ITecrynoBa C. A. PacTBOpBI U ApyTHE IUCIIEPCHBIE CUCTEMBI: yued.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. [lecrynona, 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. IlecrynoBa C. A.XuMusl BOJbI: TECOPETUUCCKUE M MTPUKJIAIHBIC ACTICKTHI
yueb.mocodue / C. A. Ilectynosa, E. A. Kaiiropomosa. — Kpacuonap :

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

4.Anexcanaposa J. A. UHauBHTyanbHbIe 3a/1aHUs JIJIs1 CAMOCTOATENBbHON paboThI
CTYJIGHTOB IO XUMHUU: Y4eb.-MeTOJl. pa3pald. 1Jisi MOATOTOBKU OaKajIaBpoOB
WH)XCHEPHBIX, arPOHOM. U OHOJIOT. CIISITMAIEHOCTEH arpap. By30B / 3. A.
AunekcanapoBa ap.— Kpacuonap : Kyol'AY, 2016. — 88 c.

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

5.Kaitroponosa E. A.Ilonyuenue, GprU3MKO-XMMHUYECKUE CBOMCTBA U IPUMEHEHUE
noiumepoB : yued. mocodue / E. A. Kaiiroponona, 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 Vuebnas  aumepamypa u  memoouueckue — yKazawus (01
CamocmosmenbHol pabomol)

1. Xumusi B CTpOUTENBCTBE [DNEKTPOHHBIN pecypc] : koHcmekT jekiui / HO.B.

YctuHoBa [U Jp.]. — DJIEKTPOH.TEKCTOBbIE JaHHbIe. — M. : MoCKOBCKU
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.TarinykoBa H. I'.XuMus KOHCTpYKIIMOHHBIX MaTepHalioB: yuel.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.I'aiinykoBa H. I".OnexTpoxumMuyeckue npoieccol B TexHuke: yueo.mocodue. / 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. Anekcanaposa J. A. XyuMus METAIJIOB : y4eb. 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: TeOpeTUYECKHe U CrielalibHbIE acleKThl : yue0.mocooue / 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 Tetpaap k nabopaTopHbIM padboTam MO JUCIHILTAHE
«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
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/ @OH[ OLIEHOYHBIX CPEJCTB ISl IPOBeIeHUsI IPOMEKYTOYHOM
aTTecTaluu

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

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHA CHOPMUPOBAHHOCTH
Howmep cemectpa* KOMIIETEHIIMH 1O AUCUUIIMHAM, IPAKTUKAM B IIPOLIECCE OCBOEHUS
OIIOII BO

OIIK-1 Cnocofen pewmars 3aaa4u  NPO(ECCHOHAIBHON 1eSTeIbLHOCTH HAa OCHOBE
HCNOJb30BAHNS TEOPETHYECKHX M NMPAKTHYECKHX OCHOB €CTECTBEHHBIX M TEeXHHYECKHX
HAYK, a TAK/Ke MaTeMaTH4YeCKOr0 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 DJIEKTPOCHAOKEHHE

2 W3pIckaTenbCcKast MpaKTHKa

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

*JTtan GopMHUPOBaHUS KOMIIETCHITUH COOTBETCTBYET HOMEPY ceMecTpa
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7.2 Onucanne nokasartejie u KPUTEPUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha

PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCAaHHUEC IIKAJbI OIICHUBAHUSA

YpoBeHb OCBOCHHS OreHou
IInaHupyemsle pe3yabTaTsl HeynosnerBopu | YnosierBopu Xopommo O HOE
OCBOCHHS KOMIICTEHITHA TENBHO TEIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MUHUMAJIBHBIN) | (TTOPOTOBBIH)
OIIK-1. Crnocofen pemaTh 3agaun npogeccHOHANBHONH /JesiTeIBHOCTH HAa OCHOBE HCHOJIb30BaHUS
TeopeTHYeCKNX M MPAKTHYECKHX OCHOB €CTeCTBEHHBIX M TeXHHMYECKHX HAYK, a TaK:Ke MaTeMaTH4YecKOro
anmapara
OIIK-1.1 BeigBiaenue n He BianeeTr | Umeer Hmeer 3Haer Ha | Jlokman
Ki1accuukanus GU3NIECKUX U 3HAHUSAMH MOBEPXHOCTH | JIOCTATOYHBIE | BBICOKOM no BKP,
XMUMHUYECKHX ITPOLIECCOB, (usnyeckux U | bIe 3HaHMs | 3HaHWAQHU3NYE | ypOBHE BOIIPOCHI
MPOTEKAMOIIUX Ha 00BEKTE XUMHUYECKUX (GU3NYeCKUX U | CKUX U | QpuU3HYECKUE | YWICHOB
npo¢eCCUOHATBHOM MIPOIIECCOB, XUMHUYECKUX XUMUYECKHUX u I'DK,
JIeSITeTIbHOCTH MIPOTEKAIOLTIX IIPOIIECCOB, IIPOIIECCOB, xumudeckue | BKP
Ha 00BEKTE | MPOTEKAMINX | MPOTCKAOIIUX | MPOIECCHI,
npodpeccuoHanbk | Ha ~ OOBEKTe | Ha  OOBEKTe | MPOTEKAalom]
HOM mpodeccrona | mpodeccroHa | me Ha
JIESTeTHHOCTH JTEHON TBHOH 00BEKTE
NEeSITeIBHOCTA | NESATEIBHOCTH | MPO(ECCHOH
aJbHON
JIeSITeNTBHOCT
u
OIIK-1.2 Onpenenenue He ymeer | YmMeer Ha | YMeeT Ha | Ymeer  Ha | Jokman
XapaKTepUCTUK (PU3NIECKOro onpeneniTh HU3KOM JIOCTaTOYHOM | BBICOKOM no BKP,
npoiiecca (SBICHHUsA), XapaKTepUCTHK | ypOBHE YpOBHE YpOBHE BOTIPOCHI
XapaKTepHOT'o JJIsi 00BEKTOB U (U3MYECKOTO | OIPEACIATH onpeneniTh ONpeneNnaTh | YICHOB
npodeccroHabHOI mporuecca XapaKTepUCTH | XapakTepucTu | xapakrepuct | I'OK,
JIeATeIbHOCTH, HA OCHOBE (sBICHMS), K1 KM WUKHU BKP
TEOPETHICCKOTO H XapaKTepHOTO ¢usndeckoro | ¢usmveckoro | puU3HUIECKOT
IKCIIEPUMEHTAIEHOTO UiE  00OBEKTOB | mporiecca mporiecca 0 Tporecca
HCCIIeTOBaHUI npodeccuonans | (SIBICHHSA), (sBICHMS), (sBICHNUS),
HOM XapaKTepHOTO | XapaKTepHOTO | XapaKTepHOT
JIESITeTbHOCTH, UL OOBEKTOB | IUII OOBEKTOB | O TUTST
Ha ocHOBe | mpodeccrona | mpodeccroHa | OOBEKTOB
TEOPETUYECKOTO | JIBHOU JIbHOM npodeccron
u JEeSITeIbHOCTH, | NESITEIbHOCTH, | albHOU
SKCHEPUMEHTA | Ha OCHOBE | Ha OCHOBE | JESITEIBHOCT
BHOTO TEOPETUYECKO | TEOPETHYECKO | M, HA OCHOBE
HCCIIeTIOBaHHI ro U | TO U | TEOpETHYECK
AKCIICPUMEHTA | SKCIICPUMEHTa | OTO u
JTBHOTO JTBHOTO AKCICPUMCH
WCCIICAOBAHUNA | WCCIICIOBAHUHA | TAIBHOTO
nccien0BaH
ui
OIIK-1.3 Onpenenenue He yMmeeT | Ymeer Ha | YMeer Ha | YMmeer Ha | 3amaHue
XapaAKTEPUCTUK XUMHUIECKOTO OIIPENEIATh HU3KOM JIOCTATOYHOM BBICOKOM Ha BKP,
mporiecca (SBICHHs), XapaKTepUCTHK | ypOBHE YpOBHE YpOBHE peneH3u
XapaKTepHOTO JJIs1 0OBEKTOB U XUMHYECKOTO | OIPEnessiTh oTpeneNniTh ompeneniaTh | A Ha
npodeccrnoHaNbHOMI rporecca XapaKTepUCTH | xapakrepuctu | xapakrepuct | BKP,
JIeATENBHOCTH, HA OCHOBE (sBIEHUS), KU KU UKH noptdoi
HKCHEPUMEHTATBHBIX XapaKTepHOTO XMUMHYECKOTO | XUMHUYECKOT0 | XUMHYECKOT | HO
UcCIe0BaHni Uit OOBEKTOB | Ipolecca mporecca 0 mporecca
npodeccuoHanb | (SBICHHSA), (sBIICHUS), (stBICHMS),
HOWM XapaKTEepHOTO | XapaKTEpPHOro | XapaKTepHOT
JIeSITeIIbHOCTH, JUIL OOBEKTOB | 11 OOBEKTOB | O JUIst
Ha ocHOBe | mpodeccrona | npogdeccuoHa | 0OBEKTOB
SKCHEPUMEHTaJl | JIbHOH JHHON podeccHoH




YpoBeHb ocBOEHHUS Ouenou
[Tnanupyemble pe3ysibTaThl HeynosnerBopu | YnoBierBopu Xoporio Ommaro HOE
OCBOEHMS KOMIIETEHIINU TEJILHO TEIBHO . . CpeCTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMAaJIBHBIN) | (TTOPOTOBBIIT)
BHBIX JEATENILHOCTH, | JESTENbHOCTH, | aJIbHOM
HCClIeI0BaHUi Ha OCHOBE | Ha OCHOBE | JESTEIbHOCT
SKCIEpUMEHTa | SKCIEpUMEHTa | U, HA OCHOBE
JIBHBIX JIbHBIX 9KCHEPUMEH
HCCIIEOBAaHUN | MCCIEIOBAaHMH | TaIbHBIX
HccIIe0BaH
ui
OIIK-1.4 IIpencraBienue He ymeer | YMeer Ha | YMeer Ha | YMeer Ha | 3amanue
6a30BbIX JJIsI MPO(HECCHOHATBFHON | MPENCTaBIATh HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
cdepsl pr3mdgeckux mporeccoB u | 0a30BBIE UL | ypOBHE YpOBHE ypoBHE peneH3u
SBJICHUH B BUJC npodeccHoHanp | MPEACTABIATh | NMPEACTaBIATH | HPEICTABIAT | 5 Ha
MaTeMaTH4eCKOro(ux) HOM chepsl | 6a3oBele it | 6azoBeie ausd | b 0azoBble | BKP,
ypaBHeHUsI(i1) ¢usnueckue npodeccrona | mpodeccuoHa | A nopt¢o
MPOLIECCHI U | npHOM cdepsl | IbHOH cdepsl | mpodeccHon | no
SBJICHUS B BUJIE | (hU3MUECKHe busnyeckue aNbHOU
MaTeMaTHYecko | Ipolecchl U | mpouecchl  H | cdepbl
ro(ux) SIBJICHUS B | SABJICHHSA B | (husnueckue
ypaBHeHUsI(i1) BUZIE 1570 ( MIPOLIECCHl |
MaTeMaTH4ecK | MaTeMaTH4YEeCK | SBICHHUS B
oro(ux) oro(ux) BHJIE
ypaBHeHmsI(#) | ypaBHeHUsA(H) | MaTemMarnie
ckoro(ux)
ypaBHeHHUsA(i
)
OIIK-1.5 Bei6op 6a30BbIx He Brnageer | Ha  Huskom | Ha Ha Boicokom | 3amanue
(U3MYECKUX U XUMUYECKUX HaBBIKAMHU ypOBHE JIOCTaTOYHOM | YpOBHE Ha BKP,
3aKOHOB JJIS PEIICHUS 3a/1a4 BbIOOpA BIIaJICCT YpOBHE BIIaJICeT pereH3u
npo¢eCCUOHANTBHOM 06a30BBIX HaBBIKAMU BJIaJICET HaBbIKaMU 1 Ha
JIeSATENIBHOCTH ¢usnyeckux u | BeIOOpA HaBbIKaMU BbIOOpa BKP,
XUMHYECKHIX 0a30BBIX BEIOOpA 0a30BBIX moptdo
3aKOHOB Uil | pusndeckux u | 6a30BBIX ¢dusnyecknx | Mo
pemieHust 3a7ad | XMMHYECKHX ¢du3uyeckux u | u
npodeccHoHap | 3aKOHOB  JUISL | XMMHYECKUX XUMHYECKHX
HOH pemeHus 3aKOHOB  JUISl | 3aKOHOB ISt
JIeSITeIIbHOCTH 3a7aq pemeHus perneHus
npodeccuona | 3amay 3a1a4
JIBHON npodeccuona | mpogeccuoH
JIESITENIBHOCTH | JIbHOMU aJbHOU
JIESITETTBHOCTH | JIEATEITBHOCT
u
OIIK-1.6 Pemenne nmxeHepusix | He yMmeeT | Ymeer Ha | Ymeer Ha | YMeer  Ha | 3amaHue
337124 C TIOMOIIBIO pematsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
MaTeMaTHYECKOTO amrapara WH)KEHEPHBIE ypOBHE YpOBHE YpOBHE peneHsu
BEKTOPHOH anreOpsl, 3a7a4n c | pemars pemarts pemars s Ha
AQHAJMTHUYECKOHN TeOMETPUH U MIOMOIIBIO WH)KCHEPHBbIE | MHXeHepHble | mHkeHepHsl | BKP,
MaTeMaTHYECKOTO aHaIn3a MaTeMaTHYecKo | 3aj1a4u c | 3amaun c | e 3amaun c | moprdon
To annapaTa | IMOMOIIBIO MOMOIIBIO MOMOILBIO 1o
BEKTOPHOH MaTeMaTHYeCK | MaTeMaTHYeCK | MaTeMaTHue
anreOpsl, Oro ammaparta | oro ammapara | CKOTro
AHAJIMTUYECKON | BEKTOPHOM BEKTOPHOU anmapara
reOMETPUH u | anreOpsl, anreOpel, BEKTOPHOMI
MaTEeMaTHYECKO | aHAJUTHYECKO | aHAJUTHYECKO | anreOpsl,
ro aHajun3a A TeoMeTpuu | U TEOMETPUU U | aHAJIIUTUYEC
u MaTeMaTH4ecK | KO
MaTeMaTHYecK | Oro aHaju3a T€OMETPUH U
OT0 aHaJIM3a Maremaruye
CKOT0
aHaJm3a
OIIK-1.7 Pemenue ypaBHEHUH, He ymeer | YMeer Ha | YMeer Ha | YMeer  Ha | 3ajnaHue




YpoBeHb ocBOEHHUS Ouenou
[Tnanupyemsle pe3yabTaTsl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOE
OCBOEHMS KOMIIETEHIINU TENbHO TEJIBHO . . CpEeICTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMAaJIBHBIN) | (TTOPOTOBBIIT)
OIKCBIBAIOLINX OCHOBHBIE pemaTsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
(usMyecKre MpoLEcCHl, C ypaBHEHUS, YpOBHE YpOBHE YpOBHE pelneH3u
MPUMEHEHHUEM METO/I0B ONMUCHIBAIOIIME | pelIaTh pemaThb pemaTb s Ha
JIMHEHHOW anreOpsl 1 OCHOBHBIE YpaBHEHHH, YpaBHEHHS, ypaBHEHU, BKP,
MaTEMaTHYECKOTO aHalInu3a ¢usmueckne OIMCBHIBAIOIIN | OTIMCHIBAIONIM | OMKCBHIBAIOII | MOPTQo
MPOLIECCHI, C | € OCHOBHBIE | € OCHOBHBIE | HE Ho
MIPUMEHCHAEM ¢$usmaeckne ¢dusngeckue OCHOBHBIE
METOZIOB MIPOLIECCHl, C | MPOIECCH, C | (pU3MUECKHe
JIMHENHON NPUMEHEHUEM | IPUMEHEHHEM | IPOLECCHI, C
anreOpsl U | METOOB METOZIOB IIPUMEHEHNE
MaTeMaTU4eCKO | JIMHEHHOU JIMHCHHOI M  METOJOB
TO aHaJH3a anreOpsl U | anreOpsl U | IUHEHHOU
MaTeMaTH4ecK | MaTreMaTH4YecK | anreOpsl |
Oro aHaju3a Oro aHaJIn3a MaTeMaTHue
CKOTO
aHaim3a
OIIK-1.8 Obpabotka pacuetHsix | He Biaajgeer | Ha Hu3koM | Ha Ha BricoxoMm | 3aganue
U DKCIIEPUMEHTAIbHBIX JaHHBIX HaBBIKAMU YpOBHE JIOCTaTOYHOM | YPOBHE Ha BKP,
BEPOSITHOCTHO-CTATHCTHYECKUMHU | 00paboTKH BIIAJIEET YpOBHE BIAJEET peleH3n
METOAAMU pacUeTHBIX W | HaBBIKAMU BIAJEET HaBBIKAMU o Ha
SKCIIEpUMEHTaN | 00pabOTKU HaBBIKAMU 00paboTku BKP,
BHBIX  JIaHHBIX | PacCUYeTHBIX U | 0OpabOTKH pacdeTHbIX U | mopThon
BEPOSATHOCTHO- | DKCIIEPUMEHTa | PAcUeTHBIX M | IKCIIEPHMEH | MO
CTaTUCTUYECKH | JIBHBIX 9KCIEPUMEHTa | TAJIBHBIX
MU METOJIaMH JAHHBIX JIBHBIX JTAaHHBIX
BEPOSATHOCTHO | JaHHBIX BEPOATHOCTH
- BEPOSATHOCTHO | O-
CTaTUCTHYECK | - CTaTUCTHYEC
MU CTaTUCTUYECK | KHMU
METOJaMHU UMH METOAAMU
METOAAMU
OIIK-1.9 Pemienne nnxenepno- | He yMmeeT | Ymeer Ha | YMmeer Ha | YMeeTr  Ha | 3azaHue
TEOMETPUYECKUX 3a7ad pemaTs HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
rpaguIecKuMH criocodbamu HUH)KEHEPHO- YpOBHE YpOBHE YpOBHE peleH3u
TEOMETPUYECKH | pelaTh pemaTsb pemaTb s Ha
e 33744 | MHXKEHEPHO- HWH)XEHEPHO- nmkeHepHo- | BKP,
rpagUYecKUMH | TEOMETPHYECK | FeOMETpUYECK | reomerpuyec | moprdosn
criocobamu ue 3a1aun | ue 3a]aun | KUe 3ajadd | Mo
rpadudeckum | rpaduueckuMm | rpaduuecku
U criocobaMu u ciocobamMu | MU
cocobamu
OIIK-1.10 Ouenka BO31eUCTBUS He yMmeeT | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
TEXHOT€HHBIX (PaKTOPOB HA MPOBOJUTH HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
COCTOSIHUE OKPYIKAIOLIEH Cpellbl | OLEHKY YpOBHE YpOBHE YpOBHE peleH3u
BO3JCUCTBUS MIPOBOJIUTH IPOBOJUTH IIPOBOJIUTH s Ha
TEXHOI'CHHBIX OLICHKY OLICHKY OLICHKY BKP,
(akTOpOB  Ha | BO3IEHCTBUA BO3JCUCTBUS BO3/IeiicTBUSL | mOPTQOI
COCTOSIHHE TEXHOTCHHBIX | TEXHOTEHHBIX | TEXHOTEHHBI | FO
OKpYyKarouieu ¢akTopoB Ha | (hakTopoB Ha | X (PaKTOPOB
cpensl COCTOSIHHUE COCTOSIHHE Ha
OKpY’Karolleil | OKpy»Xarolel | COCTOSTHHE
cpezsl cpensl OKpY’KaroIe
W cpefbl
OIIK-1.11 Ompenenenne He yMmeeT | Ymeer Ha | Ymeer Ha | YMmeer  Ha | 3amanue
XapaKTEepUCTHK MIPOLECCOB OnpenenarThb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
pacnpezeneHus, IpeoOpa3oBaHusl | XapaKTEpPUCTHK | ypOBHE YpOBHE YpOBHE peleH3u
U MCIIOJIb30BAHUS DJIEKTPUYECKOH | U MpPOLIECCOB | ONPEAETATH OnpenensTh omnpenenaTs | s Ha
SHEPIUHU B DJIEKTPUUECKUX LEMSIX | pacHOpeAeleHus, | XapakTepucTu | xapaktepuctu | xapakrepuct | BKP,
npeoOpa3oBaHK | KM IIPOLECCOB | KM TIPOIECCOB | MKH noprgon




YpoBeHb OCBOCHHUS Ouenou
[Tnanupyemblie pe3yabTaThl Heynosnersopu | YnosierBopu Xoporio Ommaro HOE
OCBOEHHUSI KOMITETEHITUH TEBHO TEJILHO . . CPEICTBO
N N (cpenumuit) (BBICOKUIN)
(MUHUMaJIbHBIHN) | (OPOTOBBIiN)
s W | pacrupejiefieHu | paclpeieseHd | MpOoIleccoB 1o
HCTIONIb30BaHUS | 1, s, pacmpenenex
JNIEKTPUYECKON | mpeoOpa3oBaH | mpeoOpa3oBaH | us,
SHEPTrUu B | us U | us U | mpeobpa3oBa
AIEKTPUYECKUX | MCIIONB30BAHH | WCIIONB30BAHU | HHUS u
HETISIX o o HCTIONB30Ba
QIEKTPHYECKO | DJEKTPUUECKO | HHUSA
W DHEpruu B | U DHEPrUM B | DJIEKTPUUECK
QNEKTPUYECKH | JMEKTPHUSCKH | O HDHEpPTruu
X TIeTsIX X IIETsIX B
IIEKTPUIECK
HX HETsIX
7.3 TunoBwIe KOHTPOJIbHBIC 3aJJaHUA UJIX  HUHBbIC mMaTepualbl,

HeoO0XoAuMblIe JJisl OLeHKH 3HAHWI, YMEHM, HABBIKOB, XapaKTepPU3YIOIIUX
Jranbl popMUPOBaAHUA KOMIIETEHUMH B npouecce ocsoenusi OIIOII BO

KonTposib 0CBOEHUS TUCHUTUIMHBI «XUMHUS» TPOBOAUTCS B COOTBETCTBUU C
[In KyoI'AY 2.2.4 «@oHn0 oyenounvix cpedcmsy» MO BUIAM OLICHOYHBIX CPEICTB
U3 Talauibl 7.2: KEHChl, KOHTPOJIbHBIC 3aJaHus, TECThI, TeMbl pedepaToB
(moKJIaIoB), U T. 1.

Tekymuii KOHTPOJIb MO JAUCHUIUIMHE «XHWMHUS» T[O3BOJISIET OLEHUTh
CTENEHb BOCHPUATUS YUeOHOr0 Marepuania U MPOBOAUTCS MJIS OLICHKH 3HAHUM,
YMEHHM, HaBBIKOB M OIbITA JICATEIBHOCTH, XapaKTEPU3YIOIMMX  JTaIlbl
dbopmupoBaHus kKomreTeHiui B rporecce ocsoenust OITOIT BO

Texymuii KOHTPOJIb MPOBOAUTCS KaK KOHTPOJIb TEMAaTHUYECKUi (110 uTOoram
U3Y4YEeHUs ONpPENEICHHbIX TE€M JUCHMIUIMHBI) W PYOEXHbIH  (KOHTPOJb
OIPEEIICHHOTO pa3zena WIM HECKOJIBKUX PAa3aesoB, IIepel] TEM, KaK IPUCTYIIUTh K
U3YYECHHIO O4YepelHOM uacTu ydeOHOro marepuana). Pe3ynbTaThl TEKyIIEro
KOHTPOJISL UCITOJIB3YIOTCS IIPU IIPOBEAEHUHN ITPOMEXKYTOUYHON aTTECTALIUH.

Keiic-3ananus

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

Onpenenenue MmaccoBoii 104 oxkcuaa meam (11) B kapoonare
rugapoxcomenu (11)

PeaktuBbl U o6opymnoBanue: mopoinok coiu (CUOH),COs, dapdopossrii
TUTENb,  TUTENIbHbIE  IIUILbL,  MydenpHas  Te4b, HOKCUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Boimosinenue pa6orbl. DaphopoBbli TUredb IMYCTOM M B3BEUICHHBIM
npokanute B Mydese A0 MOCTOSHHON MacChl TPH TeX K€ YCIOBUSX, PU KOTOPBIX
[PEAIoIaraeTcsl MNpOKAIMBATh coJib. [IpeaHasHayeHHBIM U1 [POKAJIMBaHUS
TUTEJIb BO3BMUTE THUIEIbHBIMH UIUMIIAMHU 32 Kpail M MOMECTUTE B MYy(]esbHYyIo




neyb. [locne 25-30 MuH npokaqMBaHus JOCTAHBTE €0 U3 MEYH, JaTe OCTHITh HA
aucte acOecta W TepeHecuTe B JKkcukaTop. [locrmegHuii 3akpoiTe KpBIMIKON
cnycms [—2 mun, iHa4Ye IPU OXJIAKJICHUHU B SKCUKATOPE CO3JAETCS pa3psKeHUE U
KPBIIIKY OyAE€T TPYJIHO OTKPBITh. OXJaguTe TUTEIb B IKCUKATOPE JO KOMHATHOMU
TEeMIIepaTyphl U B3BEChTEC HA AaHATTUTUYECKUX BECaX.

B npenBaputensHO B3BEHICHHBIM M JOBEACHHBIA 10 MOCTOSHHOW MaccChl
TUTEJIb TIOMECTUTE HABECKY MpUOIM3uTeNbHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),CO3, Turenb ¢ COJIbIO TIOMECTUTE B MYy(ENIbHYIO [€Yb U MPOKAIHWTE B
teuenue 10 mun npu temneparype 350—400 °C. Koraa nBet HarpeToro BeliecTBa
U3MEHUTCSI JIO0 YEPHOTO, IIUMIAMU TIEPEHECUTE THUTEIb B HKCHUKATOP IS
OXJIQXECHUA JI0 KOMHATHOU TeMIepaTyphl.

3aTeM B3BECHTE TUTENIb C COJCPKUMBIM Ha TEX KE Becax.

[IpoBeauTe KOHTPOIBHBIA ONBIT. J[JII 3TOrO BHOBBH MPOKAIUTE THUIENb C
COJIEP’)KUMBIM B TedeHue 10 MUH, OXJIaIUTE €ro B AKCHKAaTOpe U B3BechTe. Ecim
pacxokJieHrue 1Mo Macce coctapisier He Oonee 0,02 r, cuuTaercs, 4TO COJIb
paznoxwiach  moidHOCThIO.  Ecnmum  pacxoxaeHue — Ooiibliiee,  MOBTOPUTE
poKajrBaHue oOpasla.

3anuce oanHblx onvima.

Macca turiasg My, T

Macca TUris ¢ BEmecTBOM My+com, T

Hasecka com Mcou, T.

Macca TUIJIs ¢ BEIeCTBOM (10cIie IPOKANTUBAHUSA) M ricom, T.
Macca BelecTBa 1ocyie NpoKaauBaHus M comm, T.

PaccunTaiiTe mo moJiydeHHbIM JTaHHBIM COJEPKaHUE MPOAYKTa PA3I0KEHUS B
OCHOBHOM BEILIECTBE, a 0 (JOpMYJIE BEIIECTBA — €r0 TEOPETUUECKOE 3HAUCHUE.

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

Bbrunciaure a0COMIOTHYH) M OTHOCHUTEJILHYH OIIMOKH OIpede/IeHUs.
CneanaiiTe BHIBOIBI 110 padore.

agbrwnE

KoHTpoJibHBIE BONIPOCHI

1. OnuHAKOBO JIM YKCIIO MOJIEKYIT: a) B 1 T Bojgopoaa u B 1 T kucnoposa; 6) B 1
MOJIb Bogopoaa U B 1 Mok kucinopoaa?

2. Kakue BeliecTBa Ha3bIBalOTCs AaibToHuaamMu? [IpuBenure npumepsl.

3. UTo 03HA4aeT MOHATUE «MOJIAPHASI Macca BELIECTBa»? BBIYMCINTE MOJISPHYIO
MaccCy THAPOKCH/IA KaJIbIIUSL.

4. ChopmynupyiiTe clieIcTBUS U3 3aK0OHa ABOTapo.

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

6. laiite GopMyIHpPOBKY MOHATHIO «XUMUYECKUN SIKBUBAJICHT.

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

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

a) HNO;3 + Bi(OH); = Bi(OH),NO3 + H,0;

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



B) H3PO, + Ca(OH), = CaHPO, + 2H,0

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

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

Keiic-3apanmne no teme Ne 1 «Kiiaccbl HeOpraHm4ecKux coeIMHeHUin»

OnblIT. [TosryyeHue cpegHux coJjiei

a) PeakTuBbI: pactBOop xyopuma Oapusi 1 H., pacTBop cyiwdara Harpus 1 H.,
poOUpKa.

Hanmute B mpoOupky 3-4 kamid pacTtBopa xjopujaa Oapus, n1o0aBuTh 3-4
KaIlTu pacTBopa cyibdara U HaTpusl.

0) PeakTuBbL: pacTBOp Cyib(hara Mem 1 H., IIMHK METAUTMYECKHM, POOHpKA.

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

B) PeakTHBBI: HACBHIIICHHBINA PACTBOP THIPOKCUAA KAJIbLIMS, OKCHU]T YTIEpoaa
(1V), anmapar Kumrma

Hanmute B mpoOupky 1o 1/3 oObeMa pacTBopa THUIPOKCHUIA KaJbIUs
(u3BEeCTKOBas BOJA) U MPOIMYCTUTh Yepe3 Hero okcua yriepona (1V) (yrimexkucnbrii
ra3) u3 anmnapara Kumma 0 nosiBieHust MyTH.

3ananue. 3anucCh JAHHBIX ONbITA.

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

2) Hanummure ypaBHEHHS XUMHUYECKUMX pPEaKUWid, TMPOTEKAIOIIUX B
poOupKax.

3) Iox kaxxzoit U3 peakiuil YKaKUTe MPU3HAK peakiuu (Harpumep, Oenpii
0CaJioK, 00eCIIBEYMBAHUE U T.II.)

4) HazoBuTe Bce MPOAYKTHI PEAKIINH, 38 UCKIIFOUEHUEM BO/IbI.

5) CdopmynupyiiTe BBIBOA: PpPEaKIMAMH, MEXKIy KaKUMH KJaccaMu
HEOPTaHUYECKUX COEAUHEHUN MOKHO MOTYYUTh CPETHUE COIU?

KonTpoJsbHbIe BONPOCHI
Hanummre ypaBHEHHs peaknuii, ¢ NOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
CJIEAYIOIINE IPEBPALIEHNS, IPOAYKThI pEAKLIN HA30BUTE:

1. COz — CaC03 — Ca0 — Ca(N03)2 — Ca SO4

2F9203 — Fez(SO4)3 — FG(OH)3 — FeOHCl, — FeC13

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

4. K — K>,0 — KOH — KHCO3 — K,COs3

5. Al — Al(SO4); — Al(OH); — AI(OH),Cl — AICl;

6. BaO — Ba(OH)z — BaOHN03 — Ba(N03)2 — BaSO4

7. FE(OH)g — FeCl; — FCZ(SO4)3 - FG(OH)3 - Fe(OH)ch
8. Ca — Ca0O — Ca(OH); — Ca(NO3); — CaCO3

9.Zn — Zl’lClz — Zn(OH)z — (ZHOH)2804 — ZI’ISO4



10. Na,O — NaOH — NaHSO,4 — Na,SO, — NaHSOq4
11.P— P205 — Cag(PO4)2 — H3PO4 — KzHPO4

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

14. H3PO4 — 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+HCI —X—Fe(OH)s s V—Fes(S04)s.
19. P —>P205—>H3PO4—>Ba(H2PO4)2—>B33(PO4)2+H2804—>?

20. K»KOH—KHCO3—CaCO3—Ca(HCOs), _s ?

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

(JHepreTnka XMMHUYECKHUX NMPOLECCOB)
A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHMS MPoLecca
1. Mcnonb3ysl cipaBOYHbIE JaHHbIE TAOJULIBI, ONPEIETUTE N300apHBIA TEMIOBON

¢ Ppext AH 293 XUMHUUECKOH PEeaKIMU BaLIErO BapUaHTa
C2H4(r)+ 302(r) <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOJI O BbIJIeJ€HUM WJIH MNOIJIOIIEHUM TeEIJIOTHI B Ipolecce
peaxium.

2. Onpenemure u3MeHenue »HTpormuH ASlygg B X0J€ XMMHUECKOH peaKIUH,
MPOTEKAIONIEH TIPH CTAaHJAPTHBIX YCIOBHSIX B HJCATBHOM Ta3000pa3HOM
cocrosunn. OObsicHuTe 3HAK u3MeHenmss AS’xs B pesyabTare JaHHOI
peakumu.

3. Onpenenmre usmeHenne >Heprun ' n66ca AG%ogg B X01e XMMHYECKON PEaKIUH,
UCIIOJIb3Ysl CTIpaBOYHbBIC AaHHbIe Tabmuibl. [1o 3HaKy u3MeHnenus sHepruu ['nd6ca
AG%gscaenaiite BbIBOJ O BO3MOKHOCTH CAMOINIPOM3BOJILHOIO IPOTEKAHMS

peaKumm.
Ta6HI/IHa CTaHJIapTHI)Ie S3HAYCHUA TCPMOJUHAMHUYCCKUX BCJIMYNH HECKOTOPHLIX BEHICCTB

Bemtectso | Cocrosiaue AHO5 KkIDorc AGOes kDo SY%¢8,  Jix/Moib K

MOTb, MOb,

C2Hz 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

CO r -110,520 -137,270 197,910

CO2 r -393,510 -394,380 213,650




H20 r -241,830 -228,590 188,720
H20 xK -285,950 -237,190 69,940

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

b) «Onpeaesienne TenioBoro 3gdpexra nmpouecca pacCTBOPEHUs
NHsNO3»

O6opynoBanne u matepuajnbl. 1. Hutpar ammouusaNHiNO;. 2. Crakansr
(250-300 m). 3. TepMoMeTp, YKPEILJICHHBIN B IIITATHBE.

BorinosiHenue. B crakaH Haieiite HEMHOro Bonbl. OMyCTUTE TEPMOMETP,
MOTPY3UB €ro MIapUK B BOAY. 3aT€M BHECUTE B CTaKaH HECKOJIBKO JIOKEK MEIKUX
KPUCTAJIOB HUTpaTa aMMOHMS. TepMOMETp MOKa3bIBaE€T CHUJIIBHOE MOHUKEHUE
TEMIIEPATYPbI pACTBOPA.

NH4NO3(Kp) + nH,O = NH4sNO3-nH,0.

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

Keiic-3aganne mo teme Ne 2 «3aBUCMMOCTb CKOPOCTH XUMHYECKOM
peaKkunu OT pa3jIudHbIX (AKTOPOBY.

OmnpIT 1. 3aBHCHUMOCTH CKOPOCTH PeaKIUH
A) 0T KOHUEHTPALMHU pearupyrouuX BelecTs

PeakTuBbl M 00OpyAOBaHMe: PACTBOP CEPHOM KHCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (NaS03) 1H., aucTWiIIMpoBaHHAs BOAA, YETHIPE MEpHbBIC
IpOOUPKH, KareIbHUIIbI WIIA MTUIETKH, CEKYHIOMED.

Tuocynbdar HaTpusi pearupyeTr € CEpHOW KHUCIOTOW MO CIEAYIOIIEMY

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

[Ipu3HakoM mpoTEeKaromeld peakluu SBIAETCS O0pa3oBaHUE MYTH IPHU
BBINAJEHUN CEPBI B OCATOK.
JIy1st IpoBEIeHUS OTbITa B YETHIPEX MPOOUPKAX MPUTOTOBHTE PABHBIC 0OHEMBI

pacTBOpPOB THOCYJb(aTa HATPUs Pa3IMUYHON KOHLEHTPALUH, ISl 3TOT0 BHECUTE B
npobupku 4, 6, 8 u 12 kanens THocyAbdaTa U A0BeAUTE 00bEM B MpodOupkax 10 12
Kareib, 100aBUB B KaXkAyI0 BOY, Kak ykazaHo B Tabsuuiie 1.



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

Kak TonbKO MOSBUTCS MYTh, BHIKIIOUUTE CEKyHIOMED, H 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 OTHOCUTEJILHOM KOHIIEHTpAIlMK TUOCYJIb(daTa HaTpusl, 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 PEAKIMHU OT TEMIIEPATYPhI

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 THOCYJb(aTa HATPUs U 8 KaIrIsIMU BOJBI, B IPYTyI0 — C OAHOW Karuieu
CEepHOM KHUCIOTHI. Uepe3 5 MUHYT cMemaiTe colepKUMoe IPOOUPOK 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)k 3aBUCHMOCTH 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
MPOUCXOJIUT U3MEHEHHUE OKpacku pacTBopa. ChopmynupyiiTe BHIBOJ OBIUSTHUU
MPUPOBI PEATUPYIONTUX BEIIECTB HA CKOPOCTh XUMUYECKOW PEaKIIUH.

BoinosiHuTE pacueTHoe 3a1aHue M0 TeMe «CKOPOCTh XUMHUYECKUX PEaKIIUI»

ATMochepHbIe 3arpsiI3HEHHS TOCTENIEHHO YHUYTOXKAIOT 3alUTHBIA 030HOBBIN CJIOW 3eMJTH.
O30HOBOMY CJIOI0 YIPOXKAIOT, MOCTyMAIOIINE B aTMOC(epy HTOPHUPOBAHHBIC M XJIOPHUPOBAHHBIC,
yraeBogopoabl — (peon, Hanpumep CCIF, CCloF2, CCIF3. Onu xumudeckd CTaOWIBHBI B
HIDKHUX CITOSIX atMocdepbl, HO B cTpartocdepe Mo AeiHCTBUEM YIbTPa(hHUOIECTOBOTO U3IYUCHHUS
CouHIa pa3pymiaroTcs, BBIACIAS aTOMApPHBIA XJIOp, MOCIE Yero HAYMHAIOT MPOTEKATh PEaKIUU
B3aUMOJICHCTBUSL aTOMApHOI0 XJiopa € 030HOM. Paccuumaiime ckopocms maxou peaxyuu ¢
06pazosanuem Kuciopooa u MOHOOKCUOA Xxaopa, eciu wepe3 15 ¢ nocie nauwana peaxyuu
MOJAPHAsL KOHYeHmpayusi 030Ha owiaa 0,3 moawv/1, a uepes 35 com Havania peakyuu CManida pasHa
0,15 monv/n.

Keiic-3aqanue no reme Ne 2
«Xummnuyeckoe papHosecue. [Ipunnun Jle Hlarease»

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

Oo6opynoBanne u Mmarepuasabl. l. YeTeipe KOHMYECKHE MNPOOUPKH. 2.
[Munerku. 3. Benwrii sxpan. 4. Xnopun xene3a (I11) FeCl;0,0025 u. 5. Pomanun
kamuss  KSCNO0,0025 w. 6. Xmopun xamus KCl (kpucrammndeckuit). 7.
JuctrimmpoBanHas BOJA.

Boinosinenue pa6oTel. B yeThipe KoHMYECKUE MPOOMPKH BHECUTE MO 5-7
kanenb 0,0025 H. pactBopoB xsopuna xene3a (I1I) u poganuaa kanus. PactBopbl
pa3MemnianTe CTEKISIHHOW MaJIOYKOM W MOocTaBbTe B mTaTuUB. OIHY MPOOUPKY C
MOJYYEHHBIM PAaCTBOPOM COXPAHHUTE I CPAaBHEHHUSI pe3yJIbTaTOB ombiTa. B
ocTajbHbIE MPOOMPKU J0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - | Karwio
HACBHIIIIEHHOTO pacTtBopa xjopuiaa keneza (III), Bo BTtopyro - 1 kamimo
HACBIIIEHHOT'O PAacTBOpa POAAHHUAA Kallus, B TPEThIO - HECKOIBKO KPUCTALIIUKOB



xyopuna kanus. CpaBHUTE WHTEHCHBHOCTH OKPACKH IOJyYEHHBIX PAacTBOPOB C
MHTEHCUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONbITA. 3aNMIINTE CBOM HAOIOJCHHS TPU MPOBEICHUU
pabotel. CocTaBpT€ YpPaBHEHHE COOTBETCTBYIOUIEH OOpaTMMOW peakuuu u
HAMWIINTE BEIPAKEHUE KOHCTAHTHI PABHOBECHSL.

1. Kakwe BemecTBa HAXOAATCS B UCCIICTYEMOM PacTBOPE IIPH PAaBHOBECHH?

2. Kakoe BelecTBo IMpUaacT pacTBOPY KPACHYIO OKpPacKy?

3. Kak wu3MeHseTcs WHTEHCHBHOCTH OKpacKd pacTBOpa M, B KaKOM
HaIlpaBJICHUM CMEIIACTCS pPaBHOBECHEC JaHHOW pPaBHOBECHON CHCTEMBI IIPH
nobaBiaeHuu: a) xiopuaa xeinesa (I1I); 0) pomanuaa Kaaus; B) XJ0pHIa Kaaus?

4. Kak Wu3MEHSAIOTCS IIPH OTOM B KaXJAOM CiIydae KOHIICHTpaIluU
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?

OnbiT 2. Bansiaue TeMnepaTtypbl Ha CIBUI XUMH4€CKOI0 PABHOBECHUS
PeakTuBbl M MaTepuasibl: MogHas BOJa, pacTBOp KpaxMmaia, HpOOUPKH,
CIIUPTOBKA, JIep>KaTellb.

Boinosinenue pa6orbl. Hanelite B aBe npoOupku mo 3 cm® HomHOW BOMBI M
n00aBbTE B KaXKIAYIO U3 HUX MO 1-2 kammu pacTBopa 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 IercTByOmuUX Macc I'ynbpadepra 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 CMECTUTCSI PABHOBECHE CUCTEMBI?

Keiic-3aganne no teme Ne 3 «Ctpoenne aroma. [lepuoanveckuniizakoH u
nepuoaunyeckas cucrema JI. . Menageneesa»



IIpakTuuyeckas padora nmo treme Ne 3: Crpoenue aroma. IlporaozupoBanue
XHMHUYECKHX CBOMCTB 3JIEMEHTOB M UX COeIMHEHUM

eanb 3ansaTusa

1. IIpoBepuTh HMMEIOIIMECS Y CTYAEHTOB TEOPETUUECKUE 3HAHUSA O CTPOCHUU
aToma.

2. HayuuTp ompenensaTh 4MCIO AJIEMEHTAPHBIX YACTHL B aTOMax KaxKJI0ro
AJIEMEHTA, MPUHAIJIEKHOCTh UX K METAJJIaM MJIM HEMETAJUIAM.

3. Hayuuts n3o0Opaxarb CcTpoeHue aroma ¢ nomolbio popmyisl Koccens,
AIEKTPOHHOMN (HOpMYJIbl U TpadruecKol SIEKTPOHHON CXEMBI.

4. IToMO4b NOJYYUTh NPAKTHUECKUE HABBIKU ONPENCIICHUS:
- CTENICHEN OKHCIICHUS] aTOMOB;
- HanucaHus QOpPMYyJ COOTBETCTBYIOIIUX OKCHUJIOB, THAPOKCHUIIOB, JIETYUUX
BOJIOPOJIHBIX COSMHEHUH (TIPU UX HAITUYUN);
- XapakTEepUCTHUK  (PU3NYECKHMX W XHUMHYECKHMX CBOMCTB JJIEMEHTOB M UX
COCIMHEHNM.
IIpumep. CocTaBbTe B3JEKTPOHHYIO M 3IIEKTPOHHO-TpadUyecKyro (GopMmymy
DJIEMEHTAa C TMOPSAAKOBBIM HOMEPOM 24 W [MalTe MOJHYI XapaKTEPUCTUKY
DIIEMEHTA.

Pemenne. [1o mopsakoBoMy HOMEpy 3aKiIIO4aeM: B aToMe 24 BJIEKTpOHa.

JIaHHBIN 3JIEMEHT - XpOM. DJIEKTpoHHas (popMysia UMEET BUI:

15225%2p®3s23p®3d°4s!

ONEKTPOHHOW (opMyJsie XpomMa COOTBETCTBYET CIEIYIOIIAs DSJIEKTPOHHO-
rpaduueckas cxema:

3 3d 4s
i
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XapakTepucTuka aroma Xpoma

1. Cr — merain, d — semenr.

2. Banentusie cocrtosiaust: | - VI.
3. Bo3moskHbie ctenenn okuciaenus: 0, +2, +3, +6.
Cr®-28 -»Cr*?> Cr°-3g —»Cr* Cr%- 68 —»Cr*®

XPpOM IpOSIBIIAET BOCCTAHOBUTEJIBLHBIE CBOMCTBA.
4. Xpom oOpasyeT KUCTOPOAHBIC COCTUHECHHS:

Oxcuapt CrO Cr,03 CrO;
I'uapokcuasr  Cr(OH), Cr(OH); H,CrO4
H3CrO3 H,Cr,O-



OCHOBHBIC aM(i)OTepHI)IC KHUCIOTHBIC

CBOMCTBa CBOMCTBa CBOMCTBa
CTCIICHb OKHUCJICHUS yBeJ’II/I‘-II/IBaeTCﬂ

P
>

IIpumep. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U
TUAPOKCHJIOB OT CTENEHU OKUCIIEHUS aTOMOB AJIEMEHTOB, UX 00pa3yrommx? Kakue
THUAPOKCHUIBI Ha3bIBAIOTCS aMPoTepHbIMU (amporauTamu)?

Pemienune. Eciin  271€MEHT MPOSBIIET NEPEMEHHYIO CTEIIEHb OKUCIEHUS U
o0pa3yeT HECKOJbKO OKCHUJOB U TUAPOKCUIOB, TO C YBEIUYEHUEM CTEIEHU
OKHCJICHUSI CBOMCTBA IMOCJIEHUX MEHSAIOTCS OT OCHOBHBIX 4epe3 amM{(oTepHbIE K
KHUCJIOTHBIM. OJTO OOBACHAETCS XapaKTEpOM 3JIEKTPOIUTHUYECKON IUCCOLMAlUU
(nonmzauuun) runpoxkcuioB DOH, koTopas B 3aBUCMMOCTH OT CpPaBHUTEJIBHOM
IPOYHOCTH U noJisipHOCTH cBA3eil D-O n O-H mMoxeT nporekars 1o IByM THIIAM:

30H; == 3"+ OH™ mo Tumy ocHosauwii (I)
90H = H"+ DO mno tuny kucnor (II)

Ecnu npounoctu cBszeit O-H u 3-O Oau3ku Wiau paBHBI, AUCCOLUAALINS
THJIPOKCUIa MOXKET oJHOBpeMeHHO npoTekarh u 1o (1) u mo (1) tunam. B atom
ciay4yae peub UIET 00 aMQOTepHBIX 3IEKTposiuTax (amdoyuTax), Hanmpumep s
Cr(OH)s:

Cr¥ + 30H == Cr(OH)3 = HsCrO3 == 3H"* + CrOz*

B xucinoii cpeae aM(poauT nposiBiasieT OCHOBHOM XapakTep, a B IIEIOYHOM cpee —
KHUCJIbIN XapakTep:

Cr(OH)s + 3HCI = CrCls + 3H,0
Cf(OH)g + 3NaOH = Naz;CrO; + 3H,0

Hpumep. Hcxoas W3 NONOKEHUA DJIEMEHTA B NEPUOAUYECKOM CHUCTEME W
CTPOEHHMSI €T0 aToMa, AaiTe MOJIHYI0 XapaKTepUCTUKY MapraHiia u Opoma.

a) COCTaBbTE AJIEKTPOHHBIE M 3JIEKTPOHHO-Tpauueckue GopMysbl aTOMOB
AIIEMEHTOB;

0) ompenenuTe, K KAKOMY JJIEKTPOHHOMY CEMEWCTBY OTHOCSTCS JaHHBIC
AIIEMEHTBHI;

B) ONpEJEIUTE BO3MOKHbBIC BaJICHTHBIE COCTOSIHUS;

I') OIIpeNeNuTe BOZMOXKHBIE CTEIIEHU OKUCIICHUS;

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

Mapeaney — d-anement VII-B rpymmnsl, MmeTamn

+25Mn° 1522522p%35%23p33d°4s?
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ATOM Maprasia Ha BHEIIHEM DHEPreTHYECKOM YPOBHE MMEET JBa JIEKTPOHA,
OCTaJIbHBIC BAJICHTHBIE SJIEKTPOHBI HAXOMATCS HA TOJCTHJIArONmEM d-TIOAypOBHE.
Tepsis 2neKTpOHBI, MapraHel] IPOsBISET TOJIBKO BOCCTAHOBUTEIIBHBIE CBOMCTBA, YTO
XapaKkTEepU3yeT €ro KaKk TUIIMYHBIA METAJLL.

Mn o6pa3yeT OKCHUJIBI U THIPOKCH/IBI:

Mn° - 28 —Mn*? MnO — Mn(OH);

Mn° - 3¢ ->Mn*3 Mn,O; — Mn(OH)3 (H3Mn03)
Mn°® - 48 —Mn* MnO, — Mn(OH); (HsMnOy)
Mn? - 68 —Mn*® MnO3; — HaMnO,

Mn? - 76 —Mn*’ Mn,0; — HMnO,

bpom — p-anement VII-A rpymrsl, HeMeTan
4s 4P
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Ha BHemHeMm OQHCPICTUICCKOM YPOBHC Yy aToMa 6p0Ma CCMb BaJICHTHBIX
QJICKTPOHOB. Atom 6p0Ma JICTKO IMPUHUMACT JJICKTPOH, 06p33y51 OTpHHaTCJIBHLIﬁ
HOH:

Br’+ 1 — Br*

[IpuHuMast 37€KTPOHBI, aTOM OpoMa MPOSIBISAET OKUCIUTEIbHbIE CBOMCTBA,
YTO XapakTpPU3yeT €ro Kak TUNOUYHBIA HeMeraml. bpom oOpasyer neryuee
BOJIOPOJIHOE coeIMHEHnE - OpoMoBogopoa HBT.

Tepsist aneKTpOHBI, OPOM MPOSBISAET clladble BOCCTAHOBUTEIbHBIE CBOMCTBA.
C kucinopogom Opom 00pa3yeT OKCHIbI M TUAPOKCUAbI KUCIIOTHOTO XapaKkTepa:

Br’-1e - Br't  Br,0— HBrO

Br'-38 — Br*  Br,0;— HBrO,
Brl- 58 — Br*® Br,Os —HBIrO3
Brl - 76 — Br*’ Br,0; — HBrO,

JIJist ycriemrHoro OCBOEHHMSI MaTepuraia o JaHHOW TeMe 00yJaromuecs
JIOJIKEH OTBETUTh Ha CIEIYIOIINE BOMPOCHI.

KoHTpoJibHBIE BONPOCHI

1. JlaitfTe onpeiesieHUe MOHATHSIM: aTOM, XHMHYECKHUI AJIEMEHT.

2. KakoB (u3mdeckuii CMBICI TOPSIIKOBOTO HOMEPA XMMHYECKUX dJIEMEHTOB?

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DJHEPreTUYECKOE COCTOSHUE
AeKTpoHa?

4. YTo Takoe «IHEPreTUUECKUN YPOBEHBY, «IHEPTreTUUECKUN MTOAYPOBEHB?

5. ITlonp3ysce Tabnumamu 2—5, BBIMHUIIUTE XapaKTEPUCTHKU JIEMEHTOB 3-TO
nepuona B Tadbmuiry No 1.

6. Kak omnpeagenuts MAaKCUMAJIBHOE€ YHCIJIO DJEKTPOHOB Ha YPOBHE,
MOypOBHE?



7. Yem oTan4daercs «BO30yKI€HHOE» COCTOSTHUE aTOMA OT «HOPMaIbHOT0»?

8. Chopmymupyiite nmpaBmia B. KnedkoBckoro.

9. Chopmymnupyiite npunnumn [Taymm, mpaBuno Xynmaa?

10. JMaiite coBpemMeHHYI0O (OPMYJIHUPOBKY TMEPUOJUYECKOTO  3aKOHA
. . Menneneena.

11. B yem cocTouT (hU3MIECKUI CMBICII HOMEpPA Ieproaa, HoMepa TPYIIIbI?

12. Ha yem ocHOBaHO pa3iauuue B SJIECKTPOHHBIX KOH(PUTYpAIUSIX aTOMOB
AJIEMEHTOB IJIaBHBIX U TOOOYHBIX MOJTPYIIT NEPUOIUYECKON CUCTEMBI?

Tabmuma 1 — XapakTepUCTHKH 3JEMEHTOB 3-T0 nepuoja

DneMeHT | DJIeMeHThl 3-T0 Tiepuoaa

[Toxazarensb Na | Mg Al Si P S Cl Ar

1) Ne snemenTa B
[1co

2) 4YUCJI0 MPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) gucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BaJICHTHBIC
AJIEKTPOHBI

7) cTeneHu
OKHCJIEHUS
8)opOuTATBHBIM
pajnyc, HM

9) moTeHIMa
HOHM3aIMH, 5B

10) oTHOCHUTETB-
Hasl AIEKTPOOT-
pHULIATEIBHOCTD
11) popmyna
OKCHA

12) popmyna
TUAPOKCUIA

13) xapaxrep ok-
cuja, THAPOKCHIA




14) popmyna
JeTy4ero BoJOpo-
HOTO COEIMHEHUS,
ero xapakrtep

[Tocne 3amomHeHust Tabmuiel 1, 0OBSICHUTE XapakTep W3MEHEHUH Mmoka3aresei 8,
9, 10. Hanumure ypaBHEHUS pEaKLUUW, XapaKTEPU3YIOIIHME KHCIOTHO-OCHOBHBIC
CBOMCTBA THJIPOKCHJIOB.

13. Yro Ha3pIBaeTCs DHEPrUEH MOHU3ALUN, HEPTUEN CPOACTBA K IIEKTPOHY ?

14. Yto Takoe OTHOCUTENIBHAS JIEKTPOOTPULIATEILHOCTh?

15. Kak n3mensercsa xapakrep OKCUAOB B 3aBUCUMOCTH OT CTEIICHH OKUCIICHHS
AeMeHTa’?

Tabimma 2 — OpOuTalIbHBIC PAJIMYChl aTOMOB

ATtoM 1s 2s 2p Atom  |3s 3p

H 0,053 Na 0,171

He 0029 Ma 0128

Li 0.019 10.159 Al 0.104 0.131
Be 0.014 |0.104 Si 0.090 0.107
B 0.011 10.077 0.078 P 0.080 0.092
C 0.009 10.062 0.060 S 0.072 0.081
N 0.0078 10.052 0.049 Cl 0.066 0.072
@] 0.0068 10.045 0.041 Ar 0.061 0.066
F 0.0060 [0,040 0.036

Ne 0,0054 |0,035 0,032

Tabmma 3 — TloTeHImabl HOHM3AIMK ATOMOB HEKOTOPBIX 3JICMEHTOB

DeMeHT I, B I, ,B OnemeHT | | ,8 P8

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

Tabimna 4 — OTHOCUTENNbHAS DJIEKTPOOTPHIATENIHHOCTE 351eMeHTOB (0D0)

H-2,1




Li-1 Be-1,5 B-2 C-25 N-3,0 0-3,5 F-4,0
Na-0,9 Mg-1,2 | Al-15 |Si-1,8 P-2,1 S-2,5 CI-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-20 |Se-24 Br-2,8
RDb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 | Fe-2,1 1-2,4
Cs-0,7 Ba-0,9 Pb-1,6
Tabmuna 5 — CpoacTBO K 3JEKTPOHY HEKOTOPBIX aTOMOB

DJeMEeHT E, »B DJeMeHT E, »B

F 3,62 S 2,07

Cl 3,82 P 0,8

Br 3,54 Si 1,90

| 3,24 Al 0,4

O 1,48 Na 0,74

N 0,2 H 0,7

C 1,13 Mg -0,32

B 0,3 Be -0,19

Li 0,54 WuepTHbIE ra3bl 0

Keiic-3aganue mo teme Ne 3
«Xumnueckas cBsi3b. CTpoeHUEe MPOCTEHIIINX MOJIEKYJD»

3aganue 1.J[ns coemunenwmii I, HI, CrCls, PbO,
(H20)n, CHa4
a) YKa)XKUTE TUIl XUMUYECKOH CBA3H B MOJIEKYJIaX;
0) cocTaBbTE AIIEKTPOHHBIE CXEMBbI 00pa30BaHMsI MOJIEKYJI C KOBAJIEHTHON
cBs3bto. OnpesenuTe BIGHTHOCTb U CTETIEHb OKUCIIEHUS;
B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSIMH MPOLIECCHI 00pa30BaHUs
MOJIEKYJI C HOHHOH CBSI3bIO;
T) YKaXUTe TUIl THOPUIN3ALUY YTJIepo/ia B MOJIEKyJle MeTaHa U
n300pa3uTe reoMeTpUUIecKyto (OpMy MOJIEKYJIbl, YKAXKHUTE BaJICHTHBIN yTOJI.
CdopmynupyiiTe, Kak BUJ CBSI3M BJIMSIET HA CBOICTBAa XMMHUY€CKOI0 BellecTBa?

CamocrosiTenbHass padoTa 1o Teme

3aganue 1. A) Onpenenure TUIBI XMMUUYECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOIINX
coenuHeHuit: Sp; SiHg4; CI-S=S-Cl; C2H4; BaO; N2

0) B COEIMHEHUSAX C NOHHOM CBSA3bI0 N300pa3uTe MpoIecchl 00pa30BaHKs HOHOB U3 aTOMOB
U cXeMy 00pa30BaHMsI HOHHOTO BEILECTBA.

B) B COCIMHEHMAX C KOBAJIECHTHOW CBA3BIO COCTABHTE AJIEKTPOHHBIE CXEMBbI 00pa30BaHMS
MOJIEKYI.

I') HOKaKUTe, Kakue OpOuTalli aTOMOB IPUHUMAIOT y4acThe B 00pa30BaHUU CBS3U?

n) Onpenenute NOJSAPHBIE M HEMOJSPHBIE CBS3U, G U T - CBSI3U, TUI THOPHIM3AIIUH
TUOPUAHBIX CBSI3EH.

) OnpenenuTe BaIEHTHOCTb U CTETIEHb OKUCJICHUSI 3JIEMEHTOB.



3ananmue 2. [Tokaxxute MexaHn3M oOpa30BaHMUS:

a) wona ruapokconus (HzO)" u3 wona H' um monekynsl H2O, ykakurTe BalE€HTHOCTH M
CTCTICHb OKMCJICHHS aToMa Kuciopoja. M300pa3ute cxemy mepeKkpbIBaHHUsS aTOMHBIX OpOUTaei
B HOHE THJIPOKCOHHUSI.

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

3aganue 3. JlaHbl DIEKTPOHHbIE KOH(PUIYpallMd BaJCHTHBIX O3JEKTPOHOB JBYX
XUMHUYECKHX AJIEMEHTOB:

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

a) Omnpenenure 3JIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JaHHBIE  3JICKTPOHHBIC
KOH(UTYpaIK BaJICHTHBIX JICKTPOHOB;

6) Hamummre ¢popmyiy MOJIEKyIIbl, 00pa30BaHHOM aTOMaMH 3THX AJIEMEHTOB.

B) Ompenenute TUI XUMUYECKOM CBSI3U B ATOM MOJIEKYJIE, COCTaBbTE €€ DJIEKTPOHHYIO
dbopMyiy 1 U300pa3uTe cxemy NepeKphIBaHMs aTOMHBIX OpOUTasei.

r) YKaXUTEe THIT MOJIEKYJIBI.

3aganue 4. CocraBbTe 3JIEKTPOHHBIE (HOpMYIBI aTOMOB: (Topa, a3oTa, Opoma, kejesa,
HUKEJIS, KJIbLIUA.

BanenTHBI€ 3IEKTPOHBI PACTIPECTUTE IO OPOUTATISIM.

Ornpenennute BO3MOKHBIC BaJICHTHOCTH M CTETICHH OKHCIICHHSI 3TUX DJIEMEHTOB.

OOBbsicHHTE, ITOYEeMY BBICIIAs CTCIICHb OKHCIICHUSI aTOMOB ()TOpa, a30Ta, )Kelle3a M HUKEIIS
HE COOTBETCTBYET HOMEPY I'PYIIIbI?

3aganue 5. J[aHbI SNIEKTPOHHBIE KOH(PHUIYpallMHd BaJCHTHBIX SJEKTPOHOB XUMHUYECKUX
3JIEMEHTOB:

...68, ...3s%pt, ... 5%5p°, ... 4s?4p*, ... 3d°4s?

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

6) CocTaBbTe IEKTPOHHBIE (POPMYJIBI ATOMOB, PACIPENEIUTE AIEKTPOHBI IO OPOUTAIISM,
OTIPEIETTUTE BO3MOXKHBIC BAJICHTHOCTH U CTENIEHU OKUCIICHUSI.

B) CocraBbTe (OPMYJIBI OKCHIOB M THUIPOKCHIOB, Ha30BUTE WX, YKAKHUTE THUIIBI CBS3EH
MEXIy aTOMaMHt B MOJICKYJIax.

r) Pacnonoxxure BhICIIE THIPOKCH/IBI B MOPSIIKE YBETHMUEHUS KUCIOTHBIX CBOMCTB.

3apanme 6. OnpenennTe N3MEHEHHE MOISPHOCTH CBSI3U B PSAAX MOJIEKY:

a) PHs; H.S; HCI

0) H20; H2S; H2Se

B) HF; HCI; HBr; HI.

3aganme 7. Pacronoxute npeacrasiennsie monekyibl: Clo; HoS; HBr; CO; NHs; BeH2 B
MopsiIKe yOBIBAHMSI TIOJIIPHOCTH CBS3U. Y KAKUTE, B MOJIEKYJIE KaKOTO COCTMHEHHS UMEET MECTO
sp — rubpuamsanus. CocTaBbTe JJIEKTPOHHYIO (OPMYTy OJTOM MOJIEKYJbI, H300pa3uTe
MEePEeKPhIBAHUE ATOMHBIX OpOUTATICH B MOJIEKYJIe, YKAKUTE THIT MOJICKYJIBL.

KonTpouabHbie Bonpocskl mo TeMe 3. XuMu4ecKkas CBi3b

1. Kakue cymecTByrOT TUITBI XHMUYECKOU CBSI3H?

2. KakoB MexaHu3M KoBaJIcHTHON cBs3u? YUrto Takoe mmuHa cBsa3u? OT 4Yero
3aBUCUT JyiMHA CcBsi3u? Iloyemy mpu 0Opa3oBaHMM CBS3U BBIJEISETCS SHEPrusi?
Kak 3aBUCHUT MPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?



3. 3a cder KakoW XMMUYECKOM CBSI3M 00pa3yroTcst MoJiekybl Bry, HBr, CO,, CO?
OtBer MotuBupyite. CocTaBbTe CXE€Mbl OOpa30BaHMS XHMHUYECKOW CBSI3U B
COCIMHEHMAX C KOBAJICHTHOM CBS3bIO.

4. O0OBsicHUTE TOHOPHO-AKLENITOPHBIA MEXAHU3M KOBAJEHTHOW CBS3M Ha IMpPHUMEpE
oOpasoBanus noHa ruapokconus [HzO]".

5. Uro Ttakoe woHHas cBA3L? Kakumu cBoiicTBaMH 00JIQJAalOT COCIUHEHHS C
WOHHBIM THIIOM CBS3H?

6. B uéM oT/IMuns KOBaJICHTHOM U MOHHOM CBS3CH?

7. BeimuiiTe U3 NpejioKeHHOTo psijia BEIIeCTB HOHHBIC coenuHeHus: CoHg, CasS,
O3; Mg, NaS, BaCl,. CocraBbTe cxembl 00pa30oBaHKs HOHHOU CBSI3H.

8. [ToueMy B rajoreHu1ax MEJI0YHBIX METAIOB (OPMHUPYETCSI HOHHAS CBS3b?

9. B 4yeM CXOJICTBO M OTJIWYHE BOJOPOJIHOM CBSI3UM OT ApYrux cmszer? OTBeT
motuBHpy#Te Ha npuMepax: NHsz u (NH3)2, HF u (HF),, H,O u [H30]; .

10. MoXHO JM CYuTaTh, YTO BOJOPOJHAs CBS3b OOpa3yeTcs IO JOHOPHO-
aKIEenTOpHOMY MexaHu3My? OTBET MOTUBHPYUTE.

Keiic-3aganune no reme Ne 4
«PacTBOpBI: pacueTHbIH NPAKTUKYM))

Chopmynupyiite ciaeayloumue MOHATHS, MpeAcTaBbTe  (POPMYJIbHbIE
BbIPAYKEHHUS:
MaccoBasi 10y1s1 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsl KOHLICHTpALMS, MOJSpHAas
KOHIICHTpAIUsl 3KBHUBAJIEHTOB, MOJSJIbHAS KOHIIEHTpAlUs, THUTP pPacTBOpA,
IJIOTHOCTH PacTBOpA, apeoMeTp (Ha3HAUCHHE ), KpUCTAJUIOTHAPAaT.
3amanue. 1.M3yunrte TeopeTnyeckuii MaTepual o JaHHOU TeMeE.

2.PemmTe 3a7aud Balllero BapuaHTa, OTHOCSIIMECS K M3y4yaeMol Teme,
CMOTPUTE UCTOUHUK:

AunekcangpoBa, J.A. Tumodeera N.1IO0., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYJIEHTOB I10 XUMWU: yuebHO-
Metoauyeckoe mocobue/ I.A. Anekcanapora, U.FO. Tumodeea - KpacHonap:
KyoI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja sa
mostojatelnoi_raboty studentov po khimii. Aleksandrova EH.A. Timofeeva |.J

U.pdf

IIpumep. Beiunciaure: a) MacCOBYIO NIOJIIO BemecTBa (®) B MPOIEHTaX; 0)
MOJISIDHYIO KOHLEHTPALMIO pacTBopa C; B) MOJSPHYIO KOHLEHTPALHUIO
HKBUBAJIEHTOB Css; T) TUTP pacTBOpa opTo(hochOopHON KUCIOTHI, MOTYYEHHOTO MPU
pacTBopeHnn 18 T kucnoThl B 282 cM® BOABI, €CIIU IUIOTHOCTh PAacTBOPa PaBHA
1,031 /M.

Pem e Hue: a) IUIOTHOCT, BOABI paBHa lr/cM®, mosToMy Macca BOJIbI
00beMoM282 cm® paBHa 282 T, Toraa Macca HOIydEHHOTO pacTBopa: 18 + 282 =
300 r u, cnegoBaTeNbHO,


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

) 0
) 300

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

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

MonsipHy10 KOHIIEHTpAaIlMIO pacTBOpa HAXOJIWUM JIEIEHUEM MacChl KHUCIIOTHI,
cojepkaiieiics B 111 pactBopa Ha MoJispHy0 Maccy H3zPOg4 (98 1/ Moinb):

¢ =6 1,86/98 =0,63 moap/n umm 0,63 M;

B) HaXxoQuM  MOJSPHYKO  KOHIIGHTPAIlMI0O  SKBHBAJCHTOB  pacTBOpa
(HopManibHOCTE) opTOodochopHON KUCIOTHI. MonsipHas Macca HSKBUBAJICHTOB
KHCIIOTBI paBHA: M,z (H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0Jb, TO Cyys
=61,86/32,66 = 1,89 H nin 1,89 Moin/m.

I) HaXOJAUM THUTP pacTBOpa:Tak Kak B 1l pacTBopa coaepxkutcs 61,86 T
kucaotel, To T = 61,86/1000 = 0,06186 r/cm?.

Omnpit. IlpuroroB/ieHne pacTBopa XJOPHAA HATPUA C 3aJJaHHOM
MAacCoOBOM [10J1ei

PeakTuBBI: KPUCTATUIMYECKUN XJIOPUJT HATPUSA, TUCTUIJIMPOBAHHAS BOJIA.

Boinosinenue padotbl. 1. PaccumTaiite Macchl XJjopuja HaTpusi U 00beM
BOJIbI, HEOOXOaUMBIE JJIsi MpUroToBieHUs 150 T pacTBopa ¢ MaccoBoM poiei
NaCl, pasnoii 0,05.

2. Ha texnoxumuueckux Becax (¢ TouHocthio 0,02 T) ompenenure maccy
OOKCa W B3BECHTE B HEM HANJCHHYIO MO pacyeTy Maccy XJopuja Hatpus (Npu
B3BCIIMBAHUU HEOOJIBIITUX HABECOK MCIOJIb3YHTE YaCOBOE CTEKJIIO).

3. OTMepbpTe UMIMHAPOM HEOOXOAUMBIH OOBEM AMCTHIIIUPOBAHHOW BOJBI.
Hagecky conu nepenecute B cTakaH4MK eMKocThio 200 mut. Bo nzbexanue norepb
cosin 0OMoMTe OIOKC U3 MPOMBIBAJIKM HAJ CTaKaHOM BOjoil. OcTaBIIyocs BOIY B
HWJIMHIPE MEPETICUTE B CTaKaH IO CTEKJISTHHOM Tajiouke. PacTBop mepemerante
JI0 TIOJIHOTO PACTBOPEHUSI KPUCTAJIIIOB COJIU.

4. W3MepbTe IUIOTHOCTh MPUTOTOBIEHHOTO PAacTBOpa apeomempom B
UUJIMHIPE, B KOTOPBIA MEpeHecuTe HuccienyeMblid pactBop. C 3TOW LENbIO B
UUJIMHJP, 3al0JIHEHHBIM, TPUMEPHO HA ¥4 UCCIEAYEMBbIM PACTBOPOM, OCTOPOKHO
MOTPY3UTE apEeOMETP, HE BBIMYCKasi €ro M3 PyK J0 TeX IMOp, MOKa HEe yOeauTeCh,
YTO apeOMETP IJIABAET.

ApeoMeTp J0JDKEH HaXOJIUThCS B LIEHTPE MIIMHAPA U HU B KOEM Clydae He
KacaTbCs CTEHOK WU OBbITh OJIM3KO K HUM, TaK KaK M3-3a MEHHCKa TOKa3aHUs
uckaxarorcsi. CoOBEpIIEHHO HEIOMYCTUMO, 4YTOOBI apeoMeTp Kacajcs JHa
nuinuHapa. OTcueT MPOM3BEIUTE IO JIEJICHUSIM IIKAJIbl apeoMeTpa, Ha YpOBHE
BEPXHETr0 Kpasi MEHUCKA >KUJIKOCTH.



5. Tlo cooTBeTCTByIOIIECH TaOJuIle CIpPaBOYHHMKA HANAUTE KOHIEHTPAIIUIO
pactBopa. Eciim B Tabimime HET mudpbl, TOYHO OTBEYAIOMIECH OTCUETY IIO IIKaJe
apeoMeTpa, TO  KOHIICHTPAIMIO  PACTBOPEHHOI'O  BEIIECTBA  BBIYMCIIHUTE
UHMEPNOIUPOBaAHUEM TIO IByM ONMKANUIIINM BEIMUMHAM.

Takass MHTEPHOJALUA MOXKET MPUMEHSATHCA TOJBKO B TOM Cllydae, Korja
PacTBOPBI HE OYEHb KOHIICHTPUPOBAHHBIE.

JIJisi oueHb KOHIIGHTPUPOBAHHBIX PACTBOPOB CIIEMYET MOJB30BAThCS OoJiee
MOAPOOHBIMHU TaOJIUIIAMH, C MEHBIITUMU UHTEPBAJIaMU B 3HAUCHUSX TIJIOTHOCTH.

3anuce aaHHBIX ombiTa. 1. Bce pacueThl W pe3ynbTaTbhl B3BEIIMBAHUS
3aMUIIUTE B JIAOOPATOPHBIN XypHad. 2. BbeIYUCINTE MOJSPHOCTH U MOJSIPHYIO
KOHIICHTPAITUIO SKBUBAJICHTOB (HOPMAJIBHOCTh) MOJYYEHHOTO PacTBOpa.

Ta6nuna — IIIOTHOCTH PACTBOPOB XJIOPU/IA HATPHUS PA3IMYHON KOHIeHTpauy pu 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 -

Kounrpouabsnsbie Bonpocs! o teme Ne 4 PactBopsbl. Ciioco0b1
BbIPAKEHMSI COCTABAa PACTBOPOB

. Kakue cucteMbl Ha3bIBalOTCS pacTBOpamu?

. UTO 03HAYAIOT MOHATHS: UACATbHBIN PACTBOP, pEajbHbINA pacTBOP?

. UTO Takoe «KpUCTAIIIOTUAPAT»?

. UTO Takoe HaCBIIIECHHBIN pacTBOP, HEHACHIILICHHBIN, IEPECHIICHHbIN?

. Kakue pactBopbI Ha3bIBatoTCsl pa30aBI€HHBIMHU, KOHIICHTPUPOBAHHBIMU?
. UTO noka3bpIBaeT MaccoBas JI0J1s1 PACTBOPEHHOTO BellecTBa?

. UTo moka3pIBaeT MOJISIpHAS] KOHIIEHTPALIMS PACTBOPEHHOIO BEIIECTBA?

. UTo moka3pIBaeT MOJISIPHAST KOHIIEHTPALMS SKBUBAJICHTOB?

. UTo moka3bIBaeT MOJIsITIbHASE KOHIEHTPpALUsA?

0. Yto moka3bIBaeT TUTP pacTBOpa’?

— O 001N LN kK~ W~

KonrpouabHbie Bonpocsl mo teme Ne 4 J/luccouuanusi BoAbl.
BoxopoaHblii noka3areJib, ero onpejaejieHue

1. TuapokcuIbHBIN MOKa3zarelinb BOJAbI paBeH 9. Kakyro peakuuio cpelibl UMEeT
Boza?



2. KoHIIeHTpalMss HOHOB BOJOpoAa B pacTteope pasHa 9,6-107° monn/nm3. Uemy
paBeH BOAOPOIHBIN NTOKa3aTelb pacTBOpa?

3. KoHIeHTpanusi TUAPOKCHI-UOHOB B pacTBope pasHa 6-10"%mons/mv3. Uemy
paBeH BOAOPOIHBIN MTOKA3aTellb pacTBOpa?

4. Kakasi KOHIIEHTpaIis HOHOB BOJIOPOJia B pacTBope, eciii PHpasen 3.257

5. KakoBO yCTpOMCTBO M MNPUHIMUIT JIEUCTBHUS WHIUKATOPHBIX SJEKTPOJIOB H
AIIEKTPOJIOB CPAaBHEHUS?

6. B yem cyTth pH-MeTpuueckoro Meroga OmpeeseHus BEIMYUHBI BOJIOPOIHOTO
nokasaress’?

7. Uemy paBHa konueHTpaius wonoB H* u OH™ B pactBope, pH koToporo paBex
8,457
8. Uemy pasen pOH 0,01 u pactBopa HCI?

Keiic-3aganmne mo teme Ne 4
«PacTBOpBI 3JIEKTPOJIUTOB
Omnbit 1. Xapakrep nucconuanuu ruipokcuaos. Ilonydyenne rugpoxcuaa
MAarHusi

PeakTuBbI: pacTBOp XJjopuaa MarHus | H., pacTBOp ruapokcujaa Hatpus 1
H., PaCTBOP COJITHOM KHUCJIOTHI 1 H.

Boinosinenue onbiTa. B 1Be mpoOupku BHecUTe 1o 5-6 kanenb 1 H pacTBopa
XJIOpHJIa Maraus U 100aBbTE B KaXIyI0 Mo 5-6 Kamenb 1H. pacTBOpa THIAPOKCH]IA
HaTpHsl.

B nepByto npobupky k ocaaky mno6asbTe 8-10 kamens 1 H pacTBopa COJSTHOM
KHCJIOTHI, a B Apyryto 8-10 kanenb | H pacTBOpa ruJIpoKcua HaTpHUsL.

3aganme. 3anuch JaHHLIX ONBITA

1) Kakue mnpusnaku peaknuii Bbr HaOmomaere? B  kakom ciydae
Ha0JII0/1aeTCsl paCTBOPEHUE OcaiKa?

2) Hanmumwmre MoJeKyJsipHbIE U MOHHO-MOJIEKYJISIPHBbIE YPABHEHUS PEAKIUU:

MOJIyYEHUS TUIPOKCUIA MArHHUS;

TUAPOKCH]Ia MAarHusl C COJITHON KUCTIOTOM,

TUAPOKCHJIa MAarHUSl C TUAPOKCUIOM HATPHUSI.

Kakas peakuus He mpoTtekaer?

3) KakoB xapaktep auccolMalMyd THAPOKCHUIA MarHus? 3anuimTe
ypaBHEHHUE AUCCOLMAIIMY THIPOKCHIA MArHUS.

OnbiT 2.11osry4yeHne U CBOMCTBA THAPOKCUIA UHKA
Boinosinenue omnbita. B naBe mpoOupku BHecuTe mo 5-6 kamenb 0,5 H
pacTBOopa cynbdaTa IUHKA W J00aBbT€ B KaXKIyI0 MO 2 Kamid 2 H pacTBOpa
THAPOKCHIA HATPHUS JO MOMEHTa 0Opa3oBaHUsS Ocajaka. B mepByro mpoOHpKy K
OcalKy A00aBbT€ MO KaIusiIM 2 H PacTBOP XJIOPOBOJOPOJHOW KHUCIOTHI JI0
pacTBOpPEHUs OCajKa, a B APYryr0 — U30BITOK 2 H pacTBOPa THAPOKCHUIA HATPUS J0
MOJTHOTO PACTBOPEHHUS OCAJIKa.



3aganue. 3anuch JAHHBIX ONLITA.
1) Kaxue npusnaku peaxiuii Bol HaOmronaere?
2) Hanuiure MOJIEKYyJISpPHBIE 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHUS PEAKIIHA.
3) KakoB xapakrep auccouuanyy rupoKcua NuHKa? 3anuilnTe ypaBHEHUE
JUCCOIMAMU THIPOKCUA [TUHKA.
OmnebIT 3. Bausinue coJ1M ¢j1a00i KHCJI0THI HA JTHCCOIHAIIMIO DTOH KHCJIOTHI

BoinosiHenue ombiTa. B 1Be mpobupku BHecutre mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTHL. B kaxmayro mnpoOupky mnpubOaBbTe OIHY Karulio
WHIUKATOpa METHJIOBOTO opaHxeBoro. OmHy MpoOUpKYy C YKCYCHOH KHCIOTOU
OCTaBbTE€ B KA4ECTBE KOHTPOJIbHOM, a B JPYryl0 BHeECUTE 3-4 MUKPOILIATEIS
KPHUCTAJUIOB alleTara HaTpUs U NepEMEIIAaNTe PACTBOP CTEKIISTHHOM MalIOYKOM.

3aganue. 3anUCh JAHHBIX ONbITA.

1)Kakue npusnaku peakuuii Bl HaOmonaere?

2)Hanummure MOJEKYJISIpHbIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHHSI pEaKIUil.

3) CdopmynupyiTe BBIBOJBI O BIHUSHUM COJM CJIA00W KHUCJIOTHI Ha

JIACCOLUALINIO 3TOU KUCIIOTHI.
OnbIT 4.Binsinue coJim ¢j1a00ro OCHOBAHUA HA JUCCOLUAIUIO 3TOTO
OCHOBAaHMS

Boimmosinenue ombiTa. B n1Be mpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa aMMHaka. B kaxayr npoOupKy npuOaBbTe€ OJHY KaIlJll0 pacTBOpa
uHaukaropa (enondranenHa. OqHy NpoOUPKY C pacCTBOPOM aMMHAKa OCTaBbTE B
KayecTBE KOHTPOJIbHOM, a B Apyryio no0aBbTe 3-4 MHKpOIINATEs KPUCTAIIOB
XJIOpHUJIa aMMOHMS U IEPEMELIANTE PACTBOP CTEKIIIHHOM MAIOYKOM.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kakue npusnaku peaxiuii Bel Habmonaere?

2) Hanmumute MoJeKyJIsipHbIE U MOHHO-MOJIEKYJIIPHbIE YPABHEHUS PEaKU.

3) CdopmynupyiiTe BBIBOJBI O BIUSHUM COJM CJIa0OTO OCHOBAaHHUSI Ha
JUCCOLIMAINIO TOTO OCHOBAHUS.

KontpouabHbie Bonpocskl o TeMe Ne 4 PacTBOpbI 3JIEKTPOJINTOB, X CBOHCTBA

1. Kakwue BemniecTBa Ha3bIBAKOTCA SJEKTPOIUTAMHU, HEIJIEKTPOJIUTAMHU?

2. Yto Takoe «1MoH»?

3. laitTe omnpesesieHne KUCIOTaM, OCHOBAaHUSM U aM(OTEPHBIM JIEKTPOJIUTAM C
TOYKH 3peHus TO/I.

4. Kakoil mpo1iecc Ha3bIBAETCA TUCCOIUALINEN?

5. UTo moka3bIBa€T CTENEHD ICKTPOJTUTUUECKON JUCCOLMALIAN?

6. Kakue ¢akTopbl BIUSAIOT HA CTENECHB DJIEKTPOJIUTUUECKOMN AUCCOIAn?

7. UTo moKa3bIBa€T KOHCTAHTA AJIEKTPOJIUTUIYECKON AUCCOUAIN?

8. Ot kakux (PaKTOPOB 3aBUCUT KOHCTAHTA AJIEKTPOJIUTHIECKON JUCCOIUALINU?



9. IlpuBenuTe ypaBHEHHE 3aKOHA pa3z0aBieHus OcTBaIbaA.

10. Kak nuccouuupyroT cpeJHue, KUCIbIE U OCHOBHBIE COJIU?

[IpuBenuTe NpUMEPBHI.

11. Yemy pasen pOH 0,0001H pacTBOpa yKCYCHOI KUCIOTBI, €CJIA CTENEHb
nucconuanuu pasHa 10%?

12. Yemy paser pH 0,01 # pactBopa NH4OH, cunras crenenp nuccoruanuu
paBHoii 0,17

Keiic-3apanue mo teme Ne 4 « KommiiekcooOpa3zoBaHue B BOJHBIX
pacTBOpax»
OnpiT. [loaryyeHnune u ucciaeI0BaHHe KOMILJIEKCHOTO COeIMHEHMS
cyiab(ara terpaammunomenn (11)

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

100aBbTE B OJIHY U3 HUX 2 KaIlUIU XJopuaa 0apus, BO BTOPYIO— BHECUTE KyCOUEK
IrPaHyJIMPOBAHHOTO OJIOBA.

[TonydnTe KOMIUIEKCHOE COCIMHEHHWE MEAM: JJIsl 3TOTO BO3BMHTE B JBE
npoOupku 1o 5-6 kanens cyiabdarta Meau U J00aBbTe U30BITOK 25% pacTBOpa
aMMMaKa J0 IOJHOTO pacCTBOPEHMS, BBIIIABIIETO BHAYAJIE OCAKA.

B npoGupku ¢ KOMILJIEKCHOM COJIb0 J00aBbTE: B OAHY M3 HUX 2 KaIlju
xJiopyaa 0apus, BO BTOPYIO — BHECUTE KyCOUEK I'PaHyJIMPOBAHHOIO OJIOBA.

3aganue. 3anuch JaHHBIX ONBITA.

1) Kakue usmeHenus B mpoOUpKax B Xojie onbita Bel HaOm01a€TE?

2) CocTaBbT€ YpaBHEHUS OCYIIECCTBUBIIUXCS PEAKIIUM MEXK]y BEIIECTBAMU:

cynb(haToM MeIu U XJI0opuaom Oapus,

cyiab(aToM Meau U OJIOBOM,

cyibdartoM MeaM U aMMHAaKOM C OOpa30BaHUEM KOMILIEKCHOTO
COEMHEHHUS

cyib(haToM TETpaMMHUHMEIU U XJIOPUAOM Oapusi,

CyJIb(aTOM TETPAMMHUHMEN U OJIOBOM.

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

4) OObsicHUTE, B YeM pa3Iuyusi B XUMUYECKUX CBOMCTBaX MPOCTON U
KOMILIEKCHOM COJH?

5) HailTe MOJHYI0 XapaKTEpUCTUKY KOMIUIEKCHOTO COEAMHEHMS, YKa3aB —
BHYTPEHHIOIO W  BHEIIHIOW cdephl, KOMIUIEKCOOOpa3oBarenb, JUTaH/bI,
KOOPJIMHALIMOHHOE YHUCJIO.

6) YuuTeiBasi, 4TO JaHHBIE IO MOJIIPHON 3JICKTPOMPOBOJHOCTH PacTBOPA
KOMIUJIEKCHOTO COEAMHEHHS] YKa3blBAIOT HA JUCCOLIMAIIMIO €ro Ha 2 HOHA,
HAMUIIUTE €r0 YPaBHEHUE IIEKTPOIUTHUECKON TUCCOIUAIIH.

7) Ha ocHOBaHMM TPOBEACHHBIX OMBITOB C(HOPMYIHUPYHTE BBIBOJ: KaKue
MOHBbl KOMIUIEKCHOTO COEJIMHEHUsS — BHYTPEHHEW WM BHEIIHEW cdepbl MOTYT
BCTyIaTh B PEAKIIUU HOHHOTO oOMeHa?



KonTtpoJsbubie Bonpocsl o teme Ne 4 Komniiekcooopa3oBanme
B BOJIHBIX PacTBOpPax
1. Kakue coeiiHEHUS Ha3bIBAIOTCS KOMIUIEKCHBIMU?
2. VKaxuTe KOMIUIEKCOOOpa30oBaTelib, ONMPEACIUTE €r0 CTENEeHb OKHCICHUS U
KOOPJMHAIIMOHHOE YK CIIO0 B KoMIuiekcHOM coearHeHnn: Ks[Fe(CN)g.
3. Kakoe ctpoeHme mmeeT BHYTpeHHsA c(pepa KOMILIEKCHOTO COSAMHEHUSI.
4. Yto noka3piBa€T KOOPAMHAIIMOHHOE YUCIIO KOMIUJIEKCOOOpa3oBaTeis?
5. Ot KaKuX dakTopoB 3aBUCHUT KOOPJIMHAIIMOHHOE YHCIIO0
KOMILJIEKCOOOpa3zoBates?
6. Onpenemure 3apan kommiuekcHoro uoHa [Al*®Fg] u cocrasbre nBe (GOpMyIIBI
KOMITJIEKCHBIX COCJIUHEHUH C TAHHBIM HOHOM.
7. Kak quccolMupyioT KOMILIEKCHbIE COSTMHEHMUS?
8. UTo xapakTepu3yeT KOHCTAHTa HECTOMKOCTH KOMILIEKCHOTO HOHA?
9. Hamummwmre ypaBHenue auccormarmu coeaunenus K[SbClg] m BepakeHue
KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOT'O HOHA.

10. AgOH — rumpokcua, KOTOpbIi He cymiectByeT. Mcxoass w3 CTpoeHHs
KOMITJIEKCHOTO ~ THAPOKCHIA [AQ(NH3);]JOH  o0bsicHuTe ero OOJBIIYIO
YCTOWYHUBOCT.

Keiic-3aganne mo teme Ne 5 «I'uapoius cosein»

Omnbit. Tunel ruapoan3a coJiei

PeakTuBbl: pacTBOp cyibdara amomunus 0,5 H., pacTBOp XJOpuIa HATPUS
0,5 H., KPUCTALTUYECKUN CYJIb(DUT HATPHsI, KPUCTAJUIMUECKUI KapOOHAT HATpHS,
JUCTWIJIMPOBAHHAS BOJA.

CHayasia MPUTOTOBBTE PACTBOPHI KapOOHaTa U Cyidb(puUTa HATPUS, IJIS YETrO
BHecUTe MO | mmarento cojieil B OTACNbHbIE TPOOUPKH U J100aBbTE S5 MII
JTUCTUJUTMPOBAHHON BOJIbI, TIIATEIHLHO BCTPSXHUTE.

B 5 npobupoxk nanelite o 10 xanens: B 1-10 - TUCTUIUTMPOBAHHOM BOJIBI, BO 2-
10 — pacTBopa cyib(ara amOMUHUSA, B 3-10 — pacTBoOpa cyJbpuTa HaTpus, B 4-10
—pacTBopa XJIOpuAa HATpus, B 5-F0 — 5 Kamenb KapOoHaTa HaTpusi U 5 Karenb
cyibharta amoMUHUS.B Kaxayro mpoOUpKY MOJIOXKUTH MO KYCOUKY YHHUBEPCATLHOM
WH/IMKATOPHOM Oymarmu.

3aganuda. 3anuch JAaHHBIX ONBITA.

1) CpaBHuTe OKpacKy OymMard B pacTBOpax COJICH C € OKpacKoW Ha IIKase
3HaueHui pH. [10 n3MEHEHUIO0 OKpaCKH ClIeJIalTe BBIBOJL O PEAKIIMU CPEJIbI B PACTBOPE
KQKJIOM COJIN.

2) Kakue nzmeHenust HabmoaaroTes B S-i mpoOupke? Kakoe BelecTBo BhINaio B
BUJIE OCAJIKa, U KaKOE BBIACTWIOCH B BUJE ITy3bIPHKOB ra3a?

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

TUJIPOIIN3a CYJIb(haT aTFOMUHUS,

TUJIPOJIN3a CYJIb(UTA HATPUS,

TUJIPOJTA3a XJIOPUA HATPHS,

00pa3oBaHus ¥ THIPOJIM3a KapOoHATa AITFOMUHMSI.



Kakas peakiysi He mpoTeKaeT?
4) 3anonanTe TaOIMITy, YKa3aB CBEJICHHS O THIIAX THAPOJIH3a

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

CunbHbIM ocHOBaHueM | CaOoi KMCIIOTOM
CnabpiM ocHoBaHMeM | CHIILHOM KHMCIIOTOM
C1abbIM OCHOBaHHEM Cnaboi KMCIIOTON

CunbpHbIM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KonTpoabHsbie Bonpocskl mo teme Ne S I'mapoaus coJieit

1. Hamumwmre MOJIEKYJIIpHBIE W HWOHHO-MOJIEKYJISIDHBIE YPABHEHHsI pEaKUuu
TUAPOJIM3a COJIel: KapOoHaTa HATpUs, XJIOPH/Ia MarHusl, CUJIMKaTa KaJlusl.

2. Yrto moxa3spiBaeT creneHb rujaponnsa? Kakue (akTopbl BIHSAIOT Ha CTENEHb
ruapoauza?

3. Kak B3auMOCBS3aHbI KOHCTAHTA U CTENEHb THAPOIN3a?

4. Boauble pacTBOpbI kKakux u3 npuBeaeHHbIX coieli: Na,;COs; NaNOy; BaS;
ZnCl; wumeror pH >7 ? OTBeT moaTBepauTe.

5. Boaubie pactBopsl kKakux coiieii: CuBry; Pb(NO3),; Mg(NOs),; NH4Cl umeror
pH<7 ? OTtBeT noaTBEpAUTE.

6. Kakyto cpeny umerot Bogaabie pactBopbl codieit: NasPO4; NH4NO3; AlCI5?
7.Hanumure MOJIEKYJSIDHBIE W HWOHHO-MOJIEKYJISIDHBIE YPaBHEHMUS pEaKUud
TUpoJIn3a coliei:cybduaa oapus, pocdara HaTpusi, HUTpaTa CBUHIIA.

8. Kak BiusieT yBenmueHue TeMIeparypbl pacTBOpa Ha CTENEHb TUAPOIU3a?

9.Kak cMecTuTcs paBHOBECHME pPEAKLUHU TUIPOJM3Aa COJM aleTaTa HaTpHs MpU

100aBJICHUH XJIOPOBOJOPOTHOM KUCIOTHI K €€ pacTBOpy?
10.IToueMy mpu cCMEUIMBaHUK PACTBOPOB CYJIb(oaa HaTpus u xyopuaa xpoma (I11)
obpasyetcs ruapokcua xpoma (1)?

KecrkocTh BOABI
Enununelr u3mepenust xectkoctu (K) Bomel B cucreme CU  sBisiercss MousipHas
KOHIIEHTparus SKBUBaNTeHTOB (Coxs) B pacdere Ha 1 M° pacTBOpa.  PasMepHOCTBH JKECTKOCTH
[MOTTH 5KB/M®] WM YHCIIEHHO paBHAs eif BEIMYMHA C HPUHATOH Pa3MEPHOCTHIO B XUMHH [MMOIb
KB/IM°]; TIOCTIEHSAS ABMIANACH OCHOBOI M3MEpeHHs KeCTKOCTH Bobl B Poccun 10 2005 roza.

HoBas enuHuna m3mepeHus kecTKOCTH BoAbl B Poccum — ato rpagyc kectkoctu (°K).
OmuH Tpazyc xecTkocTH pased 20,04 mr Ca?* umm 12,15 mr Mg?* B 1 1m3 Bogsl, T. €. uncieHHo
Ipalyc JKECTKOCTH COOTBETCTBYET 1 MMOIb 9K6/IM°.

[Io 3HavyeHWro OOmIEH JKECTKOCTH TIPUPOJHBIX BOJ YCTAHOBJIEHA CIEAYIOIIAst
KJaccuukanus:

°)K< 1,5 MMOJB 5K6/aM° — Masast ’eCTKOCTb,

oK = 1,5 — 3,0 MMoJIBb 3x6/ IM® — cpeHss,



oK = 3,0 — 6,0 MMOnb 5x6/ AM® — IOBBIIIEHHAS,
%K = 6,0 — 12,0 MMoIb 2x6/ M — BBICOKAS,

oK > 12 MMOJIb 9x8/ IM® — OYeHb BBICOKAS JKECTKOCTb.

Obmas xectkocTh (“XKosw) U BpeMEHHAs KeCTKOCTh BOABI (XKsp) ompenenstorcs myTem
THUTPOBAHUsI IPOOBI BOJBI PACTBOPAMH TOYHO M3BECTHOW KOHIEHTpauuH, a moctossHHas (XKiocr)
PacCUUTHIBACTCS IO PA3HUIE MEXKIY OOIIECH M BDEMEHHOM KECTKOCTHIO

Kmocr = K — XKap.

Meton ompeneneHuss oO0mIed JKECTKOCTH OCHOBaH Ha OOpa3oBaHUM IPOYHOTO
KOMIUIEKCHOTO coeluHeHHs TpwioHa b wumu  kommiiekcona Il (nByHarpueBas coib
STUJICHANAMUHTETPAYKCYCHON KUCIOTHI — DI TA)

HOOC - CH:2 CHz - COONa
N—-CH2-CH2—-N

NaOOC —CH: CH2 - COOH

Komnnexcon |1

¢ moHamu Kaneiusa Ca?" u marans Mg?" (XenaTHOTO MeTaJIKOMILIEKca) B menouHoit cpene (PH
= 10).

PucyHnoxk — IIpoctpancTBeHHOE
CTPOCHHME KOMIIJICKCOHATA



Cpena cozpaercst myTeM [J00OaBlI€HMSI aMMHUA4YHOrOo OydepHOro pacrBopa
NHsOH + NH4CI. Ilpu peakmnuu HOHBI BOJOPO/Ia 3aMEIIAOTCS Ha MOHBI KAbITUS U
MarHusl.

NuankaTopoM CIyKUT OOBIYHO XpOMOreH 4epHblil crneuuanbHbii ET-00,
obpasyrommii ¢ monamu Ca?* u Mg?* pacTBOpUMBIE KOMILIEKCH BUHHO-KPACHOTO
1[BETA:

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

BunHO-KpacHbIii BunHo-KpacHbIit

KOHCTaHTBI YCTOMYMBOCTH OTHX KOMILUIEKCOB DaBHBI COOTBETCTBEHHO
2,6:10° m 1-10". Ho KOHCTaHTBI ycTOWYMBOCTH KomruekcoB Ca?* m Mg®* ¢
xommekconoMm I ropasmo Gomsme (3,7-107 u 5-108). IlosToMy npu TUTpOBaHHH
KOMIUIEKCHI METAIOB C HHIMKATOPOM pa3pyllaloTcss W oOpasyrorcs 0olee
MpOYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (pu pH=10).

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

Bunno-kpacubliiil 01y00ii

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

Bunno-kpacHblii I'oy6oii

B »>kxBuUBajJICHTHOI TOYKE BHHHO-KpaCHasd OKpacCKa paCTBOpa CMCHACTCA
FOJ'IY6OI71 BCJICACTBHUC HAKOINNICHUA AHHOHOB MHAMWKATOPA.

HeoOxomumyro s ompeacieHuss aMMOHUKWHYIO OydepHyro cmech
MIPUTOTABIUBAIOT B MepHOU koyioe BMecTuMocThio 1000 mui, cmemmuBas 100 mu
pacTBopa xjopuaa ammonus ¢ MmaccoBoit mosieit NH4Cl 20 % co 100 M pacTBOpa
amMMHaka ¢ MaccoBod goiieri NHj3 20 % wu noBoad o0O0BEM cMmecH
JUCTUWITUPOBAHHON BOJION 10 MeTKH. OOBIYHO MPUPOJIHYIO Boay TUTpyroT 0,05 H
pactBopoM komiuiekcoHa Ill. PacTBop mpuroraBnuBarT M3 TOYHOM HABECKU
XUMHUYECKH YHUCTOrO TIperapara, Y4YuThIBas, dYTO (opMyna KOMIUIEKCOHA
I1INa;C10H1408N22H,0, a MmonsipHas Macca SKBUBAJICHTOB €TI0 B JJAHHOM peaKIuu
paBHa MOJIOBUHE MOJSIpHOM Macchl (Z = 2). MHoraa KOHIEHTpalMI0 pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT mo 0,05 H pacTtBopy cynbdara MarHus
MgSO,-7H,0, mpurotoBierHoMy U3 (prkcaHana (MU 1O XJIOPUAY KaJTbIIHS).

Keiic-3aganue mo teme Ne 4
«Omnpenenenue o0men KeCTKOCTH BOAblI KOMILUIEKCOHOMETPUYECKUM
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 ananusza.llpexne, 4YeMm BOCHOJIb30BaThCS OIOPETKOM, €€
BBIMOITE, NOOMBAsCh, YTOOBI >KMAKOCTb CTEKJIa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsIsl Kamelnb. 3areM OIOpeTKy TpU pasa OIMOJIOCHUTE pabOYUM pacTBOPOM,
KOTOpBIM Oyniere TuTpoBarh (pacTBopoM KomiuiekcoHa Ill). C momoibio BOpoHKH
OIOpPETKY HAaIlOJIHUTE PAaCTBOPOM BBIIIE HYJIEBOTO JIEJICHUS, 3aNIOJHUTE OTTAHYTYIO
TpYOKy («HOCHK»), cielis, 4ToObl B HEll He ocTaBasioch Bo3ayxa. [locne aToro
00s13aTeNIbHO YOepUTEe BOPOHKY M YCTaHOBUTE PAcTBOp Ha HyJEeBOE€ jeiieHue (Io
HUKHEMY MEHUCKY).

BrlnonHsist TUTpOBaHUE, CIEyeT COOMI0AaTh CAEAYIOIINE MPaBUJIa.

1. Kaxxnoe TUTpOBaHME HAYMHAIOT C HYJIEBOTO JEJIEHMS IIKAJIbI, 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 OTCUET OKAKETCSI HEBEPHBIM.

3. O6beM pacxoAyeMOro Ha TUTPOBAHME PACTBOpA HE JOJDKEH IpPEBBILIATH
€MKOCTHU OJIHOM OropeTku. OTcueT oObeMa Mociie BTOPUYHOTO HATIOJTHEHUSI CHIIBHO
CHW)KAET TOYHOCTH OIIPEEIICHUS.

X00 onpeodenenusn. B THIATENIBHO BBIMBITYIO KOJIOY I8 TUTPOBAHUS
oTMepbTe muneTkoii Mopa 100,0 cm® mccnemyemoli BoAbl 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 KOMIUIEKCOH K BOJIE€ MEJJIEHHO,
IOCTOSTHHO BCTpsIXMBasi KoJIOy C BOJOHM, HaOmiomas 3a OKpackoil pacTBopa.
TutpyiiTe 10 epexoaa OKPacKu U3 BUHHO-KPACHOM B TOTYOYIO0 OKpacKy OT OJHOMU
JUITHEH Karuid TUTpaHTa. JlaHHble 3aHecuTe B Tabnuiy. [loBTopuTe TUTpOBaHME
2-3 pa3a U HU3 CXOASUIMXCS OTCYETOB BO3BMHUTE CPEIHEE 3HAUCHHE. 3aHECUTE

JIAHHBIC 110 TUTPOBAHUIO B TAOIHUITY

Tabnuna — JlaHHbIe TUTPOBAHUS

Ne /i Vg, cM® V1, eM® Cr, MOJIB/IM®
1 100
2 100 0,05
3 100
Vi+ Vo+V:
Vi(ep) = 2

3

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

— MMouts/am® 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 JKECTKOCTH, 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 comm 00yCIOBIMBAIOT KECTKOCThH BOIBI?

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

3. B Kakux eauHUIAX H3MEpSeTcs >XKECTKOCTh? Yemy paBHA IKECTKOCTh
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 cojepkaHHue cojied xkectkoctu? IlpuBenure
COOTBETCTBYIOIIME YPABHEHUSI pEAKIIUi YMSITUCHUS BOJIbI.

7. B ueM cyTh MOHOOOMEHHOTO CIIOC00a YMATYEHUS BOAbI?

8. Ha uyem ocHoBaH wmeron KomruiekcoHoMeTpuu? Ilouemy ero wuHaue
Ha3bIBAIOT Xenamomempuen?

9. 3aueM K TUTPYEMOMY pacTBOPY B X€JIaTOMETPUU JOOABISIOT aMMOHHUIMHYIO
OoydepHyto cMech?

10. Kak YCTaHaBJIMBAIOT TOYKY DKBUBAJICHTHOCTH pu
KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUU ?

Keiic-3aganust mo reme Ne 6
«Ilosry4yeHue 1 CBOCTBA 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-3aganne mo teme Ne 6 «Xummnsi BAKyIIMX BelleCTB)
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 MPOyKThl TUAPOIU3a OblI 00HAPY>KEHBI 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
Peaxmuebi:IOpTIaHALICMEHT, THCTHILIMpOoBaHHas Boga, HCI (konir.), 1 H
pactBop NH4CNS unu KCNS, 1 1 pactBop NayCOs, 1 1 pactBop NaOH.
Obopyoosanue:npoOUPKH, CTEKJITHHAS MMAJIOUKa, MUMNETKA, IeHTpudyra
B npoOupky nepeHecute 1 mmarenb NOpTIaHILEMEHTa U J00aBbTe | MII KOHII.
COJISTHOM KUCJIOTBI, OCTOPOKHO IEPEMEIIANTE CTEKISIHHON NaJOUYKOH.
OOpartrTe BHUMaHUE Ha 00pa30BaHUE HA CTEHKAX MPOOUPKHU MPO3PAYHOTO TeJIsl.
JloneliTe B TpoOMPKY HEMHOTO JUCTHITMPOBAHHOW BOJBI U TPOBEIUTE
nenTpudyrupoBanue. LleaTpudyrat npu moMOIIM MUMETKH IEPEHECUTE 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) 3aduxcupyiite cBou HabIIOIeHUS B TaOIHIIE:

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

1 HCI

2 NH4CNS

3 Na,COs3
CocraB
LIEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTHI IEMEHTHOTO KJIMHKEpa ObLTA 0OHAPYKEHBI MPU TOMOIITH
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 BHIBI CBIPbSl HCIIOJB3YIOT JUIA IPOU3BOJCTBA
MUHEpaIbHBIX BSXKYIIHUX BEIIECTB?
3. Kakne cragum nmpoTekaroT B MPOLECCE MTPEBPALICHUS BKYIIUX BEIIECTB
U3 TOPOIIKOOOpPa3HOr0 B KaMHEBUAHOE TEIO W KAKUMHU IMPOLIECCAMH OHHU
COIIPOBOXKIAIOTCA?
4. B yeM OoTAMYME BSKYLIMX BO3IYLIHOTO M THAPABIMYECKOIO 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 BSOKYITUMHU CBOMCTBAMU: a) THAPOKCHU]T

KaJIbIUs; 0) XJIOpUJT THAPOKCOMATrHUS; T) MarHe3uT?

9.B 4em 3akiroyaeTcs NpoLecc B3aMMHOTO MEPEXoaa CTPOUTEIBHOTO U
IIPUPOTHOTO rurca?

10.Kakyro KUCIOTY HeNb3s1 XPaHUTH B ITOCYJI€ U3 KBApIIEBOTO CTEKIIA.
[Touemy?

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

OnblIT. Baussnue pH cpeabl Ha xapakTep BOCCTaHOBJICHUA
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 npobupku BHecute 1o 3-4 Kamid pacTBOpa
nepmanranara kamusa (KMnOg). B mepByro mpoOupky no6aBpTe 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
MUKpomnarenss Kpuctaimudeckoro Hutputa kKamus (KNO;) u mepememaiite
pacTBOpPHI JI0 TMOJHOTO PAacTBOPEHUs] KpUCTAIoB. Yepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHHE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONbITA.

1.Hanumure  ypaBHEHUSI  peakUUid  BOCCTAHOBJIECHUS  II€pMaHraHarta
KaJusl HUTPUTOM Kajus B KUCIIOM, HEUTPAJIbHOW M IIEJIOYHOW CpeAax, YUUThIBasd,
4TO
noH MnO;' - umeer (puoneToByr0 okpacky, HoH MnO?Z - 3enényro, non M

oecrBerer, MNO;, - ocajok Oyporo 1BeTa.

2.MeTtoaoM 3JIeKTpOHHOTr0 Oatanca noadepuTe Kod(pHUITMEHTHI.

3. YKaXHUTE OKUCIUTEb U BOCCTAHOBUTEIb, MPOIIECC OKUCICHUS 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 Teme Ne 7  OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUH € YYACTHEM CJIOKHBIX BElIECTB

1.Yrto Ha3bpiBaeTcs creneHbto okuciaenus? Kak ee onpenenstor?
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 KaKMX — BOCCTaHOBJICHHE?
MnOs — Mn*?;  SnO — SnO,; CIt — ClOs?; NH; —NO
Al— AlO;'; S°— S?2; MnO,; — Mn® ; Pb** — Pb*2,
5.Ykaxure, B KaKUX W3 MPUBEJICHHBIX HIKE MPOLIECCOB MTPOUCXOIUT OKUCIICHUE, a
B KaKHX — 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 KaKMX — BOCCTaHOBJICHHE?

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-
BOCCTaHOBHUTEIbHBIM?

NH.Cl =NH; + HCI



Zn + 2HCl = ZnCl; + H;
2Na + 2H,O = 2NaOH + H,
Ca0 + SO; = CaSO0Oq
NaOH + HNO3z; = NaNOs + H,0
[Touemy?
8. Kakue cBoiicTBa MpOSBISAIOT B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX
BEIIECTBA, MCXOJS M3 CTENEHU OKHUCIICHHUS JJIEMEHTAa, YKa3aHHOTO B CKOOKe?
J1anTeMOTHBUPOBAHHBINOTBET.
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; — KoMnO4 + MnO, + O
HCIO, + H,SO3; — HCI1 + H,SO,
NHs; + O, — NO + H,0.

Keiic-3apannenoreme 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 ¢ KOHIEHTPUPOBAHHOW CepHO
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) —
Zn°® + H2SO4(x) —
Mg° + H2SO4(x) —

PaccraBbTe KOA((PUIMEHTHI METOAOM 3JIEKTPOHHOTO OanaHca. YKaKuTe

BOCCTAaHOBUTEIb, OKUCIIUTENb, a TAKKE MPOIIECCH OKHCIEHUS U BOCCTAaHOBJICHUSI.

b)XuMuveckue peakuum MeTa/UI0B ¢ pa30aBJeHHON CEPHOM KU CJI0TOM

[ToMecTuTe B Tpu IPOOUPKH MO KYCOUKY METAJUIOB — MEJIM, 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. PacctaBbTe K0OAhOUIIMEHTH METOIOM JIEKTPOHHOTO
Oananca. YKaXUTe BOCCTAaHOBUTENb, OKUCIUTENb, & TAKKE MPOIECChl OKUCIICHUS U

BOCCTAHOBIJICHUA.
Cu® + H2SO4(pazd) —
Zn° + H2SO04(pa36) —
Mg° + H2SO4(pa3d) —

B)Xumuueckue peakuuyu METAIJIOB CO IEJT04YaAMHU

C pacmeopom wenouu 83aumo0eticmeayiom Memaiibl, OKCUObL U SUOPOKCUObL
KOMOPbIX 001a0aiom am@pomepHulMU C8OUCMBAMLU.
BoinosiHenue 3aganus. M3 Tpex npeasioxKeHHbIX B onbiTax A U b Metanmios

BBIOCpUTE MeTall, HMCIOMUNA aM(pOTepHBIC CBOMCTBA CBOMX OKCHJIOB U
TUAPOKCUIIOB, TIPU ITOM CTOSIIMH 70 BOAOpPOJAa B Py CTaHAAPTHBIX
ANEKTPOAHBIX TOTEeHIMaaoB. OmycTUTe MeTajll B MOPOOUPKY C PacTBOPOM
TUAPOKCHUIA HATPUSL.

3ajganue .3anuch JaHHBIX ONBITA.

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



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAaHOBUTCI/Ib, OKHCIIUTCIb, a TaK¥XKC
MpoucCChbl OKUCIICHUA 1 BOCCTAHOBJICHUA.

Kontposabnubie Bompocbl 1m0 TemMe Ne 7  OKHCIHTENbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUM € yYACTHEM MPOCTHIX BelIeCTB — METAJLJIOB

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

B) KNO;+ Fe— r) Zn(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(KOHH.)_)

B) Pb+ HNO3(pag6) —
4. Otnomenne amomunus K Boje, kucioraM: HCI, HaSO4 (pass), HNO3(pase) 1
menoyaM. CocTaBbTe COOTBETCTBYIOIIUE YPABHEHUS PEAKIIH.
5. 3akoHUUTE CIenyIOINe YPAaBHEHUS PEaKLIU:

a) Ca + H,O—
0) Ca + H,SO4(kom1r.)—

B) Ca + HNOj(koHII1.)—
6. 3aKOHYNTE CIEAYIOIINE YPABHECHUS PEAKIINI:

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) AgNO; + 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 «'aapbBaHNYeCKHE DJIEMEHTBD)
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 /iBa cTakaHa HaJleliTe pacTBOPhI OJMHAKOBOI KOHLIEHTpauy 1 Moms/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, mpurorosiacHHOM
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).

Puc. 1 — Cxema ranpBaHNYECKOT0 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) Paccumraiite TEOpPETHYECKH HAIPSHKCHUE TajbBaHHMYECKOTO DIIEMEHTa,
I0JIb3YsICh 3HAYECHUAMY CTAHJAPTHBIX MIEKTPOAHBIX IOTCHIUANOB Ereop =.. B,

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

4) OOBSICHUTE MPUUNHY BOSHUKHOBEHUS IBOMHOTO 3JIEKTPUUECKOTO CI0S Ha
IPAHULE METAJUI-PACTBOP €0 COJIM HA IMHKOBOM M MEAHOM JJIEKTPOIAX.

5) CocraBbTe YypaBHEHHMS pPEaKIMH, MPOTEKAIIUX Ha 3JIEKTpoJaax
TAJIbBAHUYECKOTO JJIEMEHTA, M CYMMAapHOE YPaBHEHHE XUMHWYECKOW pPEakLuu, B
pE3yJIbTaTeE KOTOPON BO3HUKAET DJIEKTPUUYECKUNA TOK B TAHHOM JJIEMEHTE. Y KAKUTE
THUII PEaKLUU.

6) IloscHute, mouemy Ha mnpaktuke JJ{C rajibBaHMYECKOTO 3JEMEHTA
MEHBIIIE, YEM TEOPETHYECKH PACCUNTAHHAS BEJIUYNHA?

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

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

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

OnbiTr 2. H3yyeHue padoThl KOHLHEHTPANHOHHOIO TaJlbBAHNYECKOIO
3JIeMEHTa

Boinosinenue padotrbl. B 51Ba crakaHymka HajedTe pacTBOPHI CyJibdaTa
IIMHKA Pa3HOM KOHIIEHTPALMU: MEPBHIA ¢ KOHIEHTpaumel 1 Monb/oM3, BTOpoii -
0,001 momb/ame:

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

CoenuHuTe  pacTBOpel B CTaKaHax  JJIEKTPOJIUTHBIM  MOCTHUKOM,
3aI0JTHCHHBIM HACBIIIICHHBIM pacTBOpoM xsopuza kamus KCI.

3ananue. 3anuch JaHHBIX ONBITA.

OTKJIOHSIETCS U CTpPEJIKA TalbBaHOMETpa?

Paccuuraiite Teopermueckoe 3HaueHne IJC 3TOro sjieMeHTa U CpaBHUTE
pacyeTHbIC JaHHBIE C ONBITHBIMU BETMYMHAMU

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 IIMHKOBYIO MJIACTUHKY, a BO BTOPOU cepebpsinyto. B kakomcocyie nBer
pacTBopa nocterneHHo nponaaet? [louemy?
2.YBeNUUYUTCS, YMEHBIIIUTCS WK OCTaHeTCsl 0€3 M3MEHEHUsI Macca [IMHKOBOM
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 PaBHBIM CTaHAAPTHOMY 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.CTaHapTHBIM DIEKTPOJHBI MOTEHIMAN HUKeJs 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.Kakue mponecchl MpOUCXOAAT Y SJEKTPOIOB TAIbBAHUYECKOTO JIEMEHTA,
COCTOSIIIEr0 M3 MEOHOM M HUKEIEBOW MJIACTUHOK, MOTPYKEHHBIX B
onromosrsipHbie pacTBOpbl CuSO,4 u NiSO,4? Paccunraiite DJIC anemenra.

8. IloTennman cepedpsiHoro anmekrpona B pactBope AgNO; coctaBum 95
% OT 3HAYEHHUs €ro CTAaHJAPTHOTO SJEKTPOJHOTO MOTeHmHana. UYeMmy paBHa
KOHLEeHTpauus nouos Ag* (Monb/am3)?

9. MapraHiieBbIii 2IEKTPOJ B paCTBOPE €r0 COJIM UMEeT moTeHnuan —1,23
B. Brumciure KOHIEHTpauo noHoB MN% (8 Monb/am3).

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

3, Kakoil MeTaml sBISETCS aHOJIOM,

aKTUBHOW KOHIIEHTpaiuen 1 MoJib/Im
KaKou KaToaom? Hanwnmmre YpaBHEHUSA OKHUCJIUTEJIBHO-
BOCCTAaHOBUTEIBHOMPEAKIMHA, TMPOTEKAOIIEH B I3TOM  TaJIbBAHUYECKOM

aJieMeHTe, U Berunciaute ero JJ1C.

Keiic-3aganne Ne 8 « Koppo3usi 1 3amura MeTa/uI0B M CILIABOB)



Onbir 1. Koppo3uss mnpm  KOHTAKTe JBYX  Pa3HOPOJHBIX
MeTa/ui0B.McciienoBanne MeXaHU3Ma  JIEKTPOXHUMHYECKOM KOppPO3MH
METAJIOB.

PeakTuBBI 1 MaTepUAJIbI: IMHKOBAS U MEIHAS IJIACTUHBI C 3QKUMOM; 2 H pacTBOP
H,SO4, nucTuiupoBanHas Boja.

3anoJHUTEXUMUYECKUIN CTakaH Ha 2/3 pacTBOPOM CEPHOM KUCIOTHI.
OnycTuTte B pacTBOP LIMHKOBYIO U MEAHYIO IMIACTUHBI, CIIE/S, YTOOBI IJIACTUHBI HE
KOHTaKTHUPOBAJIH APYT ¢ ApyroM. 3aMKCUPOBAThH BHIJEICHUE BOJOPOAa HA OTHOM
U3 MIACTHH.

CoenuHuTe C MOMOUIBIO 3AKUMa IIMHKOBYIO U MEJHYIO TJIACTUHBI, CJIE/ISl, YTOObI
MJIACTUHBI KOHTAKTUPOBAIHU APYT ¢ ApyroM. Uto uzmenmiocsk? [louemy?

3amanue. 3anmuch JaHHBIX ONBITA.

1) Cnenaiite BBIBOJIBI, [0 KAKOMY MEXaHU3MYIPOTEKAET KOPPO3HUs METalIa B
pPa3HBIX CIy4asX: IPU 3aMKHYTON ¥ pa30MKHYTOW LIETIH TAJIbBAHUYECKOTO
AJIIEMEHTA.

2) CocTaBbTe CXeMy KOPPO3HH IIUHKA B IPUCYTCTBUU MEIH B kuciioTe. Hanummre
AIIKTPOHHBIE YPABHEHUS aHOJTHOTO U KATOJHOTO MPOLIECCOB. Y KAKUTE MEPBUYHBIC
Y BTOPUYHBIE TPOYKTHI AEKTPOXUMUYECKOU KOPPO3ZHH.

OmnbiT 2. Koppo3usi OHMHKOBAHHOTO H JIY’KEHOTI'0 KeJie3a B KICJIOH cpefe

Boimosinenue: B gBe npoOupku Hanmeiite Ha 1/2 ux oObema
JTUCTUTMPOBAHHON BOJBI, U J1I00aBbTE 1O 2-3 Karu 2 H pacTBOpa CEpHOU
kuciotel U rekcanuanopeppara (1) xamus K3[Fe(CN)g], koTophlit sBisercs
4yBCTBUTEILHBIM PEAKTUBOM HAa HOHBI  Fe?* | ¢ KOTOpBIM JaeT CcuHee
OKpauuBaHue. PacTBOpsl XOpoIlIo MepeMenante najoukoi. B onHy npodupky
MOMECTUTE 2-3 KyCOUKa JIy’KEHOTO *KeJje3a, a B IPYTyIo - OIMHKOBAHHOTO jKeje3a
(mpenBapuTEIbHO HAPYIIMB MOKPHITUS HAXKIAYHON OyMarou B IByX ciaydasx).
3aganue. 3anmuch JaHHBIX onbITa. B Kakoil mpoOupke CrycTss BpeMs MOSBHIOCH
cuHee okpammnBaHue? CoOCTaBbTECXEMY KOPpPO3UMM OLMHKOBAHHOTO JKeje3a C
HapylLIEHHbIM TOKPBITUEMB KHUCIION cpene.CocTaBbTeCXeMy KOPPO3HHITYKEHOIO
JKeJe3a C HApYUIEHHBIM TOKPBITUEMB KHUCION cpeje.YKaKUTe MEepBUYHBIE U
BTOPUYHBIC MPOAYKTHI AJEKTPOXUMHUYECKOM KOPPO3WHU, a TaKKe, KaKue HMOHBI B
KHUCJIOW CpeJie BBITIOIHSIOT pOjb AeHoJisipu3aTopa?

KontpoabHbie onpockl 10 Teme Ne 8 Koppo3usi MeTaslJIOB M 3alIIUTA OT Hee

1. Menp He BBITECHSIET BOJOPOJ U3 pa3daBiieHHbIX KuCIOT. [Touemy? Omnako,
€CJIM K MEJHOM IJIaCTUHKE, ONYLIEHHON B KUCJIOTY, NIPUKOCHYTHCS LIUHKOBOM,
TO Ha MEIW HauyuHaeTcs OypHOeBbIIENeHHE Bojopona. Jlalte »ToMy
oObsICHEHUE



2. Kak npoucxoaut atMocepHas KOppo3us JIyKEHOTo *kKeJje3a MpU HapylIeHUH
HNOKPBITHS ?

3. Kak mpoucxoaut atmocdepHas KOppo3us Jy>KCHOW MeAW NpH HapyIICHUH
HNOKPBITHS ?

4. Eciau nnacTUHKY M3 YUCTOrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCIOTY, TO
HAUYMHAIOLIEECS BBIJCIIEHNE BOJOPOJA BCKOpE MOUTH mpekpamaercs. OaHako
IpH TNPUKOCHOBEHHMM K LUHKY MEIHOW IIPOBOJIOYKOM Ha MOCHEOHEN
HauyMHaeTcs OypHOe BbIJEIeHHE Bojopoa. [laite aToMmy 0ObsicCHEHUE.

5. B 4em CymHOCTh NPOTEKTOPHOM 3aIUTHI METANIOB OT Koppo3uu? Ilpusenure
IpuMep NPOTEKTOPHOM 3alUTBl KejJde3a B DBJIEKTPOJIHUTE, COJAEp)KAIIEM
PaCTBOPEHHBIN KUCIOPOJ.

6. Kenesnoe uszgenue mokpbuIum HuKesneM. Kakoe 3TO MOKpBITHE — aHOAHOE
nim katonHoe? [louemy?

7. B pactBop XJIOPOBOZOPOAHOM (COJIIHOM) KHCJIOTHl MOMECTUIM LMHKOBYIO
MJACTUHKY, U IIMHKOBYIO NJIACTUHKY, YaCTUYHO MOKPBITYIO Melbl0o. B kakom
cly4yae MpOLECC KOPpPO3UMHU IMHKA NPOUCXOAUT UHTEHCUBHee? OTBer
MOTHBUPYHTE.

8. I[loueMy XMMHYECKH YHCTOE JKEJIe30 00Jiee CTOMKO MPOTHB KOPPO3HWH, YEM
TEXHUYECKOE XKee30?

9.Kakoe mOKphITHE MeTajlsla Ha3bIBA€TCA AHOJAHBIM U, KaKO€ — KaTOJHbBIM?
Ha3oBUTE HECKOJIBKO METAIIJIOB, KOTOPBIE MOTYT CIYXUTh IUII AHOAHOTO H
KaTOJIHOT'O MTOKPBITHS JKENe3a.

10. Kak Bausier pH cpeabl Ha CKOPOCTh KOPPO3UU TEXHUYECKUX METAJIOB:
)kenesza u uuHka? [louemy?

3agaHus A5 KOHTPOJILHOI padoThl Ne 1(mo Temam Ne 1-4)
(15 BapuanToB n0 K2X10ii Teme)

Tema 1: OcHOBHBIE NOHSATHS U 3aKOHbI XUMHH

3amnoiHuTe Ta6m/my, BCC PACUCThI IPUBECANUTC HUKC Ta6J'II/H_[I>I.

BemecTBo M, m,r N, MOJIb V, n N Ny Mjkp.
I/MOJTb (n.y.)
HNO3 - 3

Tema 1: Knaccupukanusas HeoOpraHM4eCKHUX COeTUHEHUI
Bapuanr

Harmimre ypaBHeH st peakiiyii B COOTBETCTBANC LIETIOYKOM IPEBPALLICHIUM, JaifTe
Ha3BAHVSIIPOYKTAMPEAKLIAN:
Al—Al (SO4)3—Al (OH)3zt+ NaOH —? —AICl3—Al (OH)3



Tema 2: JHepreTuka XuMH4eCKHUX MPOLECCOB
Bapuanr

1.Mcnonb3ys crpaBouHbIe JaHHbIE TaOJHUIIbI, OpeeNuTe n300apHblil TemioBoit s3ddext AH %qg
XUMHUYECKON peakluy Balllero BaprHaHTa

CoHar)t302¢r) «2CO021)+2H20x)

CﬂenaﬁTe BBIBOJl O BBIACJIICHUH WJIHU IMOITIOIECHUHN TEIIJIOTHI B IIPOLECCE PCaAKIIUH.

Bemecrso | Cocrosnue AH%5 /e
MOTE,

CoHy r 52,280

CO2 r -393,510

H20 K -285,950

Tema 2: CkopocTbh XMMHYECKON peakunu. XUMHYECKOe pABHOBECHE
Bapuant
A)1. KakiBMeHHTCSCKOPOCTBHIPSIMONPEAKI AN

CaOqs.) + CO2(r.) «» CaCO3(1B.)

eCITMYBRIIMUHTHIARIICHUE B CUCTeME B3 paza?

2. Harmimime KMHETUYeCKHE ypaBHEHHST CKOPOCTEH MPSIMOM PEAKIIN, OOPATHOM PeaKIn

Y BBIPKEHHUE KOHCTAHTBI PABHOBECHSL.

3.CpopMymmpyHTe3aKOHICHCTBYFOIIXMACC.

4. Onpenemire, B Kakyl0  CTOPOHY  CMECTUTCI — XMMMYECKOE  pAaBHOBECHE  IIPH
YBETIMYEHUMKOHLIEHTPALIAHTIEPBOTOMCXOTHOTOBEILIECTBA,Y YMEHBILICHHSI JTABTICHHSI B CUCTEME.

5. Cchopmymmpyitre mpusin JIe-ILarenme.

Tema Ne 3: Crpoenue aroma. Ilepuomndeckasi cucreMa XHUMHYECKHX
aniemenToB /1.. MennesieeBa

Bapuant

1. Hcxoas w3 TONOXKEHHS DHJIEMEHTOB B IEPUOJMYECKOW CHCTEME, JalTe MOJIHYIO
XapaKkTEPUCTUKY aTOMa: a) HUKEJS.

2. CocraBbTe (HOPMYIIBI OKCUAOB M THIPOKCHIOB AJIEMEHTOB TPETHETO MEPUOMAA, OTBEYAOIINX
X BBICIIEH CTENeHU OKucieHusa. Kak H3MEHsieTcs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COoeTUHEHUN?

3. Kak u3MeHsieTcst 3JIeKTPOOTPULIATENIBHOCTh U OKHUCIIUTENIbHAS aKTUBHOCTH 3JIEMEHTOB [V-A
noarpynmbi? CoctaBbTe GOPMYITBI BOJOPOAHBIX COCTUHEHHUM dJIEMEHTOB ATOU TPYTIITHI.

Tema Ne 3: Xumnueckasi cBsi3b. CTpOeHHE MPOCTEHIIMX MOJIEKYJI
Bapuant

st coequnennii HBr, FeoOs, H20



a) YKa)XKUTE TUIl XUMUYECKOH CBA3M B MOJIEKYJIaX

0) coCTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMS MOJIEKYJI C KOBAJIEHTHON
cBsA3b10. OnpeenuTe BAJIGHTHOCTD U CTENEHb OKUCIICHMUSL.

B) M300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI C HIOHHOM CBS3bIO

I') 1300pa3uTe reoMeTpUUECcKy0 (OpMy MOJIEKYJIbI BOABI, YKAKUTE
BAJICHTHBIN yToJ.

Tema 4 PacTtBopbl. PacueTHbIH NPAKTHKYM — CIIOCOOBI BHIPAKEHHUS COCTAB
pactBopoB. MoHHoe npou3BeneHune Boabl. Bogopoansblii mokasaresnn pH.
PactBopsl 3s1ekTposnToB. Kommiiekoo0pa3oBaHue B BOAHBIX PACTBOPAX.

Bapuant

1.Beriuucnure: a) MaccoBYH JIOJIO BemecTBa B TmpoleHTax (w%); 0) MOJApHYIO
KoHIeHTparuio BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBaIeHTOB (Csk); pacTBopa
dochopHOil KHCTOTHI, TONYYEHHOTO ITIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOJBI, €CIH
nnotHOCTh ero 1,031 r/m3. Uemy pasen tutp (T)3Toro pactsopa?

2. KakoBa Oyzaer koHIeHTpausi HoHOB Bogopoaa B 0,1 M pacTtBope a30THCTON KHCIOTHI
HNO., koHCTaHTa THUCCOIMAM KOTOPO paBHa 5 - 104,

3.Hamuimure ypaBHEHHWs aucconuanuu crueayrommx asiaekrponutoB: a)Ca(HCO3)2;0)
Ba(OH)2; B) CaCly;

4. HanuiuTe MOJHOE U KPaTKOe MOHHO-MOJIEKYJISIPHOE YpaBHEHUE PEaKlUU, MPOTEeKaroIIeH
10 CXEMe:

Pb(NO3). + KI — Pbl; + KNO:s.

B uem cyTh peakuyn?

5.IDIHI[31H{0IOKOMFUIGKCHOIOCOGI[PH{G}H/ISI[CO(N H 3)5804] NOzomp

IeTIITE:
a) BHYTPEHHIOIO " BHEIIHIOO chepsr,
0)3apsyIBHY TPEHHE BHEIIIHEHChep;

B)KOMITIEKCOOOPa30BATEN;  T)3apsi] KOMILIEK BATEILS;
JI) JATAHIPL

€) HalMIIUTE BbIPaKEHHE JUTsl KOHCTAHTBI JIACCOLMALN (HECTOMKOCTH) KOMITTEKCHOTO HOHA.

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

Tema Ne S TI'mapoaus coJieii. ZKecTKoCTh NPUPOIAHBIX BOJA. PacTBOpBI
HEeJJIEKTPOJIUTOB

Bapuant

1. Hamumwure ypaBHeHMsS TUAPOJIM3a B MOJEKYJISIPHOM M HOHHOW (popmax cCleqyromux
coneii: NaHSO3 u MgCl.. Ykaxure pH cpenbl 3THX pacTBOPOB.

2. Beruucnute xecTKocTh Bojibl, eciu B 500 i1 ee comepkutcst 202,5 r Ca(OH)s.

3.IlpuBeauTte ypaBHEHHs peakIMid MPU XUMHYECKOM CHoco0e yMsT4eHus: BIbIpeareHTaMHu:
U3BECTHI0, KAJIBIIMHUPOBAHHON COZI0H, KapOOHATOM HaTpus , opToPochaTomM HaATPHUS.



4. Bprumncnure TeMIiepaTypy 3aMmep3aHus pactBopa t;(p) aHTHdpH3a, TOJYYEHHOTO NpHU
pactBopenuu 2 Kr stuiaeHrmkons CoHa(OH)2 B 2 kr BobI.

Tema Ne 6 luctipcHbie cucrembl. KostonaHoe cocrossHue BelecTs
Bapuanr

1.CocraBbTe (hopMyiTy MHUIIEIUIBI 30715, U300pa3UTe CXEMY CTPOCHHUS MUILIEIIIBI, ONPEACITUTe
3apsij KOJUTouIHOM yactuibl. Kakyro conb Hafo B3sATh (M3 ABYX IpejlaraeMbiX) B HAUMEHBIIEM
KOJIMUECTBE JIJIS1 KOAryJIALUU 30151 U [ToueMy?

3011b Crabunuzarop Conu-KoaryasaTopbl

AgCl KCl NaCl, CaCl,

2. YKaXXuTe OCHOBHOI COCTaB MOPTJIAaHIALIEMEHTHOro KiuHKepa. [IpuBenure ypaBHEHUS
peakiuu, J0Ka3bIBaroIue Hajarnaue okcuaa xenesa (111).

3. HpI/IBeI[I/ITe KHaCCI/I(I)I/IKaI_[I/IIO HCOPraHNYCCKUX BAKYIINX BCHICCTB.

Kounrpouabnas padora Ne 3Temsi (7,8)
(15 BapuanToB 1m0 KaxkI0ii Teme)

«OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMU. DJIEKTPOXUMHYECKHUE
npoueccbD
Bapuanr

3aganne 1. C momompio MeToja 3JCKTPOHHOTO OallaHca paccTaBbTe KOI(PQGHUIMEHTH B
YpaBHEHHH pEAaKIUU W YKOKHUTE OKUCIUTENh W TIPOIECC, B KOTOPOM OH YYacTBYET,
BOCCTAaHOBHUTEJb U MPOLIECC B KOTOPOM OH y4aCTBYET:
Cu + H2SO4 — CuSOs + SO2 + H20.
3aganme 2. Boruncanure 370eKTpOAHBIA MOTEHIMAN, BOSHUKAIOIIMI MPU MOTPYKEHUH LIMHKA B
PacTBOp €ro CONM C KOHIEHTpalueil kaTuoHoB Zn%* 0,001Moms/am3.
3ananme 3. CocTaBbTe CXEMbI raJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEAYIONINE
pEaKIMu:
a) 2Al+6H*—3Ho+2Al%* 0) Mn+2AgNO3—Mn(NO3).+2Ag.
3aganue 4.Harmmmmre ypaBHEHHS XMMHUYECKUX MPOIECCOB, MPOUCXOASIINX MPH AIEKTPOIIH3E
BOJHOTO pacTBopa ¢ocdara HATPHUsS C HHEPTHBHIM aHOJIOM.
3aganue 5. CocTaBbTe CXeMy T'aJIbBaHUYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 METHOTO M CBUHIIO-
BOTO DJIEKTPOJOB, TOTPYKEHHBIX B pacTBOpPBHl CBOMX cojeil. IlpuBenuTte »iIeKTpOHHBIE
YPaBHEHHUS JIEKTPOHBIX MPOIIECCOB, MPOUCXOIAIINX HAa aHO/E U KaTOJIE.
3ananmne 6.KenesHoe umznenue MOKpbITO KaamueM. Kakoe 3TO MOKpPHITHE — aHOIHOE WU
karonHoe? Kakoit Metam OyJeT KoppoaupoBaTh MpU MOBPEXKICHUN 3aLIUTHOTO CIIOS KaJMus?
CocTaBbTe 2JIEKTPOHHBIE YPABHEHUSI aHOJHOTO U KaTOAHOIO MPOILIECCOB KOPPO3UHU YKAa3aHHOTO

W3/IeNAS a) B HEUTpaJbHOW;, O) KUCIIOW;, B) CIaOOIIEIOYHON cpelax . YKaKHUTe MPOTYyKThI
KOPPO3HH.

TecTnl
Tema Ne 1 OcHOBHBIE NOHATHSA U 3AKOHBI XUMUH



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 HeOpranu4eckux coeinHeHN
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. OxcunCl,07 obpasyeTcos ...
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°Ila 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 = kinw
B) AS = Sion~ Siau F) (AS)u,vZO

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 ipu AG< 0 mportekaer
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) 6Q = 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 0OMEHUBAETCS C OKPY’KAIOIICH CpeIoil HHU SHEPTHEH, HU BEIIeCTBOM

15. Camonpou3BOJIBHBIMM HAa3bIBAIOTCS IIPOLIECCHI

a) He TpeOYIOIINe SHEPIHH U3BHE 0) TpeOyrolue SHEPruu U3BHE
B) MPOTEKAIOIIME IIPH BHICOKOM I') IPOTEKAIIUEe MPU HU3KUX
JIaBJICHUH TeMIeparypax

Tema Ne 2 Xumnueckasi KHHeTHKA. XHMHYECKOe PABHOBeCHE
TecToBbBIE 3a1aHUA

1. Cxopoctb npsimoit peakiiul No)+3Hor) === 2NHs )+ Q Bo3pacraet
1) ¢ yBeIMueHUM 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 naBieHus
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 XMMHYECKUX
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) xjopa
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 paanyCchl 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 aneMeHTapHyo YacTHILy, PaBEH
1) +7



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

20. CBolicTBa aTOMOB XMMHYECKHX 3JIEMEHTOB HaXOSATCA B IEPUOIUUECKOM
3aBUCUMOCTH OT

1) maccel aTomMa

2) Macchl sapa

3) uncna MpoOTOHOB

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. Xumnueckas cBsi3b. CTpoeHHEe MPOCTEHIINX 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 ¢ HOHHOH CBSI3bIO IMEET (hOPMYITY:
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) KoBaJICHTHAsI HETIOJISIPHAS M METAJUINYECKast

9. MoHHas cBA3b BO3HUKAET MEXKY aTOMaMHU
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. Cioco0bI BbIPa:KeHUs COCTABAa 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. MosipHY10 KOHIIEHTPALMIO PacTBOPa PACCYUTHIBAIOT O (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 Bemectsa B 100 M1 pacTBOpa paBeH ... T/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 mob

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/mos1p) B rpamMax, HeoOxoaumast utst mpurotosierus 100 mu 0,01
M pactBopa paBHa
1) 5,850



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

TecToBbBIE 3a1aHUA

1. DIEeKTPOIUTHYECKOM AUCCOLUALIMEN 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) KOHIIEHTpAIIUK PAacTBOPA

2) naBJeHUS

3) npupoIbl AIEKTPOIUTA

4) Temneparypsl

HNonnoe npoussenenure Boabl. Bonopoanbiii mokasareb
TecToBbIC 3a1aHUA

1. Jlakmyc B pacTBOpe KUCIOTHI
1) xpacHbI

2) cuHHUi

3) duoneToBwIii

4) >)KeNThIN

2. ManuHOBYO OKpacKy B ILEJIOYHON Cpejie UMeeT UHIUKATOP
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 KOHIIEHTPALMHU 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 06p8.30BaHI/IIO 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. Konuenrparus ruapokcui-uoHoB B 0,1M pactBope NaOH paBHa moub/i.
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. Crenenb okucieHus koMmiiekcooOpasosarens B coeaunenuun 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 KOMILICKCOOOpa3oBarens B coeaunenuu [Pt(NH3).Cl.] 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) 3apsia BHyTpeHHEH chepbl

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. KoopAMHAIIMOHHOE YHCIIO KOMITJIEKCOO0pa30BaTelis He 3aBUCUT
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. 'maponu3y He MOABEPTAIOTCS CONN
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. 3nauenue pH>7 UMEIOT BOJHBIE PACTBOPHI COJEH
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 MPU THIPOTIU3E

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. denondranenH mpruOOpPETACT MATMHOBYIO OKPAcKy B pacTBOpax coJiei
1) AICl3

2) KNO2

3) NaxS

4) K2SiO3



7KecTKOCTH NPUPOAHBIX BOJ

TecroBble 3aganus
1. Ilpomecc  MHOCTENEHHOTO  MNPUIMBAHUSA  PAcTBOpAa-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 3KBUBAJICHTHOCTH.

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 WM U3 (PUKCaHaa,
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 MMonBbIKB/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
u3pacxoaonano 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/IMS,

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

6) CO32', HCO3";

B) NOs".

17. Kakas »KeCTKOCTh BOABI yCTPAHACTCS KUIITYCHUEM B Te€ueHUe | daca npu
aTMoc(epHOM JaBJIeHUN?
a) MocTosiHHAs; 0) 00111asi; B) BpeMeHHasl.

18. K xakoMy Ki1acCy OTHOCHUTCSI BOJIa, €CJI €€ O0Iasi )KeCTKOCTh paBHa 5
MMOJTb-3KB/J1?

a) MsITKas;

0) TOBOJILHO JKECTKAs;

B) CpPEIHEH )KECTKOCTH;

T') )KECTKasl.

20. Yepe3 kakue COCIMHEHUS YCTPAHSIOTCS TUAPOKAPOOHATHI KaJblUsS U
Marsus?

a) CaCQOs, MgC03;

0) CaCO3, Mg(OH);;

B) Ca(OH);.

21. Kakoii M3 peareHTHbIX METOJOB NPHUMEHSIOT Il YCTpPaHEHUs
KapOOHATHOM MKECTKOCTH U OJJHOBPEMEHHO JIJIsl YMEHbBIIIECHUS 1LIET0YHOCTH?
a) kunsiueHue; 0) nu3Bectkopanue; B) BBeaeHne 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. COBOKYIHOCTh MEJIKMX YaCTHUI[ COCTABJISIET IUCIIEPCHYIO ... .

3. BemecTBo, B KOTOPOM pacrpe/iesieHbl METKHUE YacTULIbI, Ha3bIBAIOT JUCIIEPCUOHHOM ... .

4. DMmyabcus, 37O ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEJIBHBIN paCTBOP

5. A3po301Iib, 3TO ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOUTENbHBIA 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 *KHUAKON JTUCHEPCHON cpeloi U KUAKOW aucnepcHoi ¢aszoi —
3TO ... .

— a’po30JIb

— AMYJIbCHUS

— CyCIIEH3Us

— reib

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

— a’po30JIb

— OMyJIbCUS

— CyCIIEH3Us

— reib



11. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XapaKTePU3YIOIICeCs: OECIIOPSIOYHBIM XaOTHIHBIM

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

— OpOYHOBCKOE JIBI)KCHUE

— muddy3us

— celMMEHTAaLus

— KOaryJisius

12. CBo#cTBa KOJUIOWIHBIX PACTBOPOB, XapaKTEPHU3YIOIIEECS CaMOIPOU3BOJILHBIM
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 moamnma cepedbpa ¢ MOJIOKUTEIHHO 3apSKCHHBIMU T'paHyJaMUd B BOJHOM cpejie

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 pa3pyIlIeHHeM 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
okeua 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) okcua KpemHus [3] 18-26%



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

3.
YCKOPI/ITGHB CXBAaTbIBaHHA XHUAKOI'O CTCKJIa

1 @ TeTpadTOpOoCMANKAT HaTpUA

2 O 3TUNEeHAMaMUHTETPaaUeTaT HaTpus
3 O CUAMKaT HaTpus

4 O rMAPOCUINKAT KanbLus

4.

ITpu onpenenenny conepkaHusl aKTUBHBIX KOMIIOHEHTOB U II€peKera 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 3aMCJIMTECIISAM CPOKOB CXBATBIBAHUA 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 CYIIECCTBCHHO YBCINYNBAIOT CKOPOCTH TBEPACHUSA IECMCHTHBIX
PacTBOPOB U CHHUKAIOT BPEMS UX CXBATbIBAHUA. K TtakmMm B€IICCTBAM OTHOCATCS

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

N =

QO MoueBuHa, LaBenesast KUCI0Ta, HATPAT aNIOMUHUS, XIOPWA HATPUS
(® xnopua HaTpusi, kap6oHaT Kanus, cynbdat anoMUHKs, Cybhat HaTpus

w

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



rmnc
nopTnaHAUEMEHT
KOMOBas U3BECTb

RROR

KWUCTOTOYMNOPHbIN LeMeHT

10.
Vxaxure COCIMHCHU A, KOTOPBIC IPUMCHAKOTCA, KaK YCKOPUTCIIN TBEPACHUA I'UIICA:

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 MOPTJIaHALEMEHTA?

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[eHI/Ie MUHCPAJIBHBIX BAIYIIHUX OIMUCAHO B TCOPHUU

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

Tema 7 OKHCINTENbHO-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 mposBISIET TOJIBKO BOCCTAHOBUTEIHLHBIC 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 MapraHiia MposiBISIET TOJIBKO OKHCIIUTEIbHBIC CBONCTBA B COCTMHEHUN
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 KucaoTa sIBJISIETCS OKUCIUTENIEM 33 CUET CEPhI
1) S+42) S+6 3) S+2 4) S+5

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 KaToAO0M

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 UCNOJIb30BaTb METAsNbl:

30/10TO
mMeab
HaTpui

RROO

6apui

7

Yemy paBHa C (B) MegHO-UMHKOBOIO 3/IEMEHTA, eC/IM KOHLEHTpaunus MOHOB MeTasla y aHoaa 1 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 YKa3aHHbIMK CTaHAAPTHLIMU NOTEHLUMaNnaMmn Xxeneso 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 OTHOLWEHUNIO, K KAKOMY M3 MEeTansoB, C YKa3aHHbIMW CTaHAAPTHbIMU MOTEHUManamu antoMMHUN ABASeTCS
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 rasibBaHNYECKNX 3/IEMEHTOB CBUHEL SIBNISIETCS @aHOAOM, €C/M 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 conein 06pa3ytoT ranbBaHUYECKMA 31EMEHT C HanbonblWnM
3HaueHunem 34C?

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

AKTMBHOCTb MeTa/I0B YMEHbLUAETCa B pagy

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

Y Kakoro ranbBaHM4eckoro anemeHTa byaet Hambonbwas S4C, ecnun anekTpoabl onyweHbl B 1 M pacTteopbl B 2

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 CAaMOCTOATEIbHOI Pad0ThI
(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

3aganue 2.Mcxons u3 nonokeHUs Xjopa B Iepuoauueckoll cucremesnemeHtos J[.U.
MennieneeBa, JaiTe ero MOJHYIO XapakTepuUCcTUKY.OnpenenuTe BO3MOKHbBIE CTENIEHNU OKUCIICHUS
U COCTaBbTE(OPMYJIBI BOJIOPOAHBIX U KUCIOPOIHBIX COSIMHEHHIH.

3aganue 3.PacnionoxuTe 371€MEHTHI B IOPsIIKE Bo3pacTaHus anekrpoorpunarensHoct: N, B, F,
As, |. OTBeT MoTUBHpYIATE.

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>* nClI™.

3aganue 6.0npenenure TUI XUMUYECKOW CBSI3U B MOJIEKYJaX M YKaKHUTE UX T€OMETPUUYECKUE
dopmbr:H>O, NHa.

CamocrosiTesibHast pabora Ne 2
1. Beruuciure MOJISIPHYIO U MOJISIPHYEO KOHIICHTpaluio skBuBaienTa 20%-Horo pactBopa
XJIOpHIA KaNbIMs IIOTHOCTBIO 1,178 T/em®.
2. CocTaBbTe ypaBHEHHE THAPOIIN3a COJIEH B MOJIEKYJIIPHOU U MOJIEKYJISIPHO-UOHHON (hopmax:
MgCl2, NasPO4, Fe(CH3COO),. YkaxkuTe peakiuio 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:
CaCOs;+ HCI — ; Pb(NOs). + HCI — .
Kyna cMecTuThCsl paBHOBECHE TIPU YBEIIMYCHUH JIABJICHHS?
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.Kakume oTiMuMTENbHBIE OCOOCHHOCTH XapaKTEPHU3YIOT KOJUIOWIHOE COCTOSHHE

CUCTEMBI?

Hanummre  crpykrypuyto  dopmyny — munemnsl  3o0as8  rugpokcupga  okenesa(lll),

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

(TpanyJibl) TaHHOTO 3071517

3aganue 2.JlaliTe ompeneneHue mpolecca Koaryisiuu. Kakum 3apsjaoM JTOJDKHBI 007a1aTh

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

3. C moMo1IpI0 MEeTo/1a AIIEKTPOHHOTO OanaHnca paccTaBbTe KOI((UIIMEHTH B ypaBHEHUN

pEaKLMK U YKAKUTE OKUCIUTENb U MPOLECC, B KOTOPOM OH YYacTBYET, BOCCTAHOBUTEID U

IIPOLIECC B KOTOPOM OH y4YacCTBYET:

Cu + H2SO4 — CuSO4 + SO, + H0

3ananue 4.BpruncianTe UIEKTPOJAHBIN MOTEHLMAN, BO3HMUKAIOIIMHA MpPHU MOTPYKEHUM LHMHKA B

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

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

peakuuu:
a) 2Al+6H"—3Ho+2A1RY 0) Mn+2AgNO3—Mn(NO3),+2Ag.

3aganue 6.Hanummre ypaBHEHUS XMMUYECKHX MPOLECCOB, MPOUCXOIALINX IPU JIEKTPOIU3E

BOJHOTO pacTBopa (ocdara HATPUS C UHEPTHBIM aHOJIOM.

3aganue 7. CocTaBbTE CXEMY I'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 METHOTO U CBUHIIO-
BOI'0 3JIEKTPOJIOB, MIOIPYKEHHBIX B pACTBOPBI CBOUX coJieil. [IpuBeanTe 351eKTpOHHbBIE YpaBHEHUS
ANEKTPOAHBIX MIPOLIECCOB, IPOUCXOIAIINX HA AHO/E U KATOJIE.

3ananue 8.Keneznoe uzgenue MOKpeITO KagMueM. Kakoe 3TO MHOKpBITUE — aHOAHOE WU
karogHoe? Kakoit Meramn OyJaeT KOppoaupoBaTh MPHU MOBPEKACHUU 3AIUTHOTO CJIOS KaaMusi?
CocraBbTe 3JIEKTPOHHBIE YPABHEHUS COOTBETCTBYIOIIMX MPOLECCOB KOPPO3UU B HEUTPAIbHOU U
KHUCJION cpefax.

3agaHus 1719 CAaMOCTOAITEIbHBIX PadoT

CamocrosiTesnbHas padora Ne 1 «Teopusi cTpoeHust aToMa
Bapuant Nel
1. Ucxons w3 mNONOKEHUS DBIEMEHTOB B TMEPUOJMYECKOM CHCTEME, JaWTe

XapaKTEPUCTHKY aTOMOB: a) CEpbI; 0) MapraHIa.

2. CoctaBbTe (HOpMYJIBI OKCHUIOB M THIPOKCHUIOB IJIEMEHTOB BTOPOTO MEPHOJA,
OTBEYAIOIIMX MX BBICIIEH CTENEHH OKucieHus. Kak Hu3MeHsAeTcs KHUCIOTHO-
OCHOBHOM XapakKTep 3TUX COCTUHEHUN?

3. JlaWiTe  ompemencHUE  AIEKTPOOTPHUIIATEILHOCTH. Kak  m3MeEHseTcCs
AIEKTPOOTPULIATENBHOCTh P-3ieMeHTOB B VII-A moarpynme? Kak uzmeHseTcs ux
OKHCIIUTENIbHAsI aKTUBHOCTH U TIOYeMY?

4. Hamummre snextpoHHbie (opmyiasl atoMoB ZN u Cl U COOTBETCTBYIOIINX
WoHOB: Zn?*, CI~

CamocrosTenbHas padora Ne 3 «KossmmratuBHble CBOHCTBA PAaCTBOPOB
HEIEKTPOJIUTOBY
Bapuant Nel




1. Beruuciaure maccy BaCly:2H,0, HeoOxomumyro st mpurotoBieHust 500 r
pactBopa ¢ MaccoBoii goieit BaCl, 5%.

2. Berumcmure o0weM pacTBopa ruapokcupa Harpus p=1,41r/em®  (38%),
HEOOXOAMMBIN JJIT TIPUTOTOBJICHHS 2 KI' MOIOIIETO PacTBOpPa C MAaCCOBOW AOJEH
NaOH 10%.

3. Beruucnure maccy K;COs, HeoOxomumyro ais npurotoBienus 100 ma 0,1M
pacTBopa.

4. Jlist MpUTOTOBIICHUST aHTH(PHU3a K 57 BOJBI MPUOABUIN 2 J1 STUIOBOTO CIHUPTa
C,HsOH p=0,8r/cm®. Beraucnure Temneparypy 3aMmep3anus aHTudpusa.

CamocrosiTeibHas padora 4 «PacTBopbI 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) CaCO3;+HCIl— 6) CaCl,+NasPO,—
3. K pacTBOpy yKCyCHOM KHCJIOTHI MPUOABUIIN alleTaT HaTpus. B kakyro cTopoHy
CMECTHUTCSI PABHOBECUE JIUCCOLMALMN YKCYCHOW KUCIIOTHI?
4. BpluMcIUTEe PaBHOBECHYIO KOHIIGHTpaluio HOHOB H™ B pacTtBope ykcycHOU
KHUCIIOTHI ¢ KoHIleHTparuei 0,1 moinb/n (cTtenens aucconuanuu passa 0,13).

CamocrosiTesibHas 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,+2A13*
6) M n+2Ag N 03—>MH(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 mnojadepuTe KOAIDPUIUEHTHI, YKaXUTe
OKHUCJIUTEIb W  BOCCTAHOBUTEIh  JJIA  CJICAYIOIHUX  OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN:

Cu + HNO3—Cu (NO3), + NO + H,0;

HBr + H,SO;,—Br, + SO, + H,0:;

KCIO—KCIO;+KCl,

CamocrosiTteibHas padora Ne 6 « Koppo3us 4 3a10MTa METAJLJIOB 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 AIEKTPOHHBIE YPABHEHUS STUX MPOIECCOB.

3. Kakoif Meramn 1enecoobpasHeil BbIOpaTh JUIsl MPOTEKTOPHOM 3allUThl OT

KOPPO3HH CBUHIIOBOM 00OJIOUKHM Kabess: IIUHK, XpoM, Wik Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Bnuset pH cpeabl Ha KOPPO3UIO Kele3a, [TUHKA?

Tembl pepepaToB (10KJIa10B)
Pexomennyemas Tematrka pedepaToB 1o Kypcey:

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 TTOMEIIEHNH.

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€30IacHOCTh METAJUIOIIACTHKOBBIX KOHCTPYKI_[I/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 | CoenriHEHUS] KPEMHHUS B CTPOUTEIBCTBE.

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 CTPOUTCIIbHBIC MATCPUAJIbI HA MX OCHOBC

27 JKecTkocTh BOJBI M CLIOCOOBI €€ yMSITUEHUS, 00€CCOTMBAHUS

Bonpocsl u 3ajaHuMsi 1JIA  NPOBEAEHUSI TPOMEKYTOYHOI0 KOHTPOJIA
(3Kk3amMeHa)

Komnemenyus: CiocoOHOCTBIO peuathb 3a/1auu npodeccruoHanbHOM
JIeATEIIBHOCTH Ha OCHOBE HCIIOJIb30BAaHUS TEOPETUUECKUX U MPAKTHYECKUX OCHOB
€CTECTBEHHBIX U TEXHUUYECKUX HAYK, a TAK)KE MAaTEMaTUYECKOTO arapara
(onk-1).

Bonpocuwl k axzameny:

1.06mme ceenenus o pactBopax. TUIIBI pacTBOPOB. DHEPreTHKA MPOLIECCA PACTBOPEHHUSL.
PactBopumocTh BeriecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT MPUPOABI U CBOMCTB PaCTBOPUTENS U
pPacTBOPEHHOIO BEILIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITUA. HpI/IBeI[I/ITe KOHKPETHBIC MIPUMEPLI U 00BSICHUTE
IPUYNY BO3HUKHOBEHMSI KOPPO3UHU IIPU HAPYLICHUH LEIOCTHOCTU OKPBITHH.

3aoanue npakmuuecxoe
Koppo3usi XxpoMHpOBaHHOTO 3Kelie3a NpPU HAPYUICHUU LEIOCTHOCTU TIOKPBITUA B
C1a00IIEIIOYHOM M KUCIION cpeax.

Bonpocwi k oxzameny:

1.Ctenenp 3nexkTponuTHYECKOW auccouuanui. OakTopbl, BIUSIOIME HA BEJIUYUHY
creneHu aucconuranii. CUIbHBIE U CITa0bIe AJIEKTPOJIUTHI.

2.00m1ast XxapakTepUCTHKA METaJIOB, UX (PU3UYECKHE CBOICTBAa. 3aBHCHUMOCTh CBOWCTB
METAJJIOB OT WX TNOJIOKEHHS B mnepuoaunyeckoir cucreme J[. M. MenneneeBa BHyTpeHHee
CTPOEHUE METALIOB. XMMUYECKUE CBOMCTBA METAJLIOB.

3aoanue npakmuueckoe
Koppo3zus imy»eHoro xene3a B pa3IMuHbIX cpeax.

Bonpocul k axzameny:

1.OcHOBHBIE MTOHATHS XUMHUU: aTOM, MOJIEKYJIA, XUMUUYECKUIN DIIEMEHT, MOJIb, MOJISIpHAsS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2.Bunsl  xoppo3uu  MeTaioB.MeTOMbl 3allUThl METAIOB OT DIIEKTPOXUMHUYECKOM
KOpPpO3HH.

3aoanue npakmuueckoe

OnuimuTe XMMUYECKHUE CBOMCTBA OKCHIA Kalmbliusl U okcuaa cepsl (V).

Bonpocwt k oxzameny:

1. Xumnueckoe paBHOBecue, (PU3NUYECKUNA CMBICT KOHCTaHTHI paBHOBecHs, MpUHUUI Jle
[Hatense

2.JIérkue KOHCTPYKIIMOHHBIE METaJUTBl. bepnimuii, MarHuii, anroMuHnd. OU3ndeckne u
XUMHUYECKHE CBOICTBA, UX COEIMHEHMS, CIUIABbI, UCIOJb30BaHHE B TEXHUKE. AM(POTEPHOCTH
OKCHJIOB U TUJIPOKCHUIOB OEPUILIHS U aTFOMUHUSL.



3aoanue npakmuueckoe

Hanurmre ypaBHEHHUS peakinii, C TIOMOIIBIO KOTOPBIX MOYHO OCYIIECTBUTH CJICIYIOIIHE
npespanieaust:  Fe(OH)3—Fe(OH).Cl-FeOHClo—FeClz—Fez(S04)s.

Bonpocul k axzameny:

1.Knaccel HEOPraHUYECKUX COSIMHEHHIT; OKCHIbI OCHOBHBIC, KUCIOTHBIE U aM()OTEpHEIE.
XHWMHUYECKU CBOMCTBA.

2. Tsoxénpie  KOHCTpYKIMOHHBIE MeTayuibl, d-snementsl [-VIII moarpynm.  Xumwmst
AJIEMEHTOB CEMEICTBA KeJie3a, UX CIIaBbl U UX XUMUYECKUE COCTMHEHUSI.
3aoanue npaxmuyeckoe

Koppo3us xpomMupoBaHHOro >keie3a IpH HapyIIEHWH LEIOCTHOCTU MOKPBITUS B
pa3IMYHBIX CpPElax.

Bonpocul k oxzameny:

1.KonHnienTparus pacTBOpoB, CLIOCOOBI €€ BHIPAXKCHUSI.

2.DKBUBAJICHT, KOJIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJSPHAs Macca SKBHUBAJICHTOB.
3aKOH YKBUBAJICHTOB.

3aoanue npakmuueckoe

3anuInuTe KOHCTAHTY XUMHYECKOTO PABHOBECHSI PEAKIIHIA:
Fe203k)+3COr)—2Fek)+3COxr); Nor)+3H2r)y—2NH3(r),

Bonpocul k oxzameny:

1.Merobl onpesieneHns: BOJIOPOIHOTO OKA3aTesl.

2.Bona B pupoze, Pons BoabI Ipy 3aTBOPEHUH THAPABIMYECKUX BSKYIINX BEIIECTB.
TpeboBaHMs K KaueCTBY BOJIBI B CTPOUTEIBCTBE.

3aoanue npakmuueckoe

Paccuuraiite Maccy THApPOKCHAAa HaTpus W Maccy BOJbI, HEOOXOIWMYIO JJis
npurotosieHus 500r 5% Moromiero pactsopa.

BOI’lpOCbl K 9K3aMeHr).

1.3akon ABorazapo, cneactue u3 3akoHa. [loctosinnas ABoranpo. [ToHsTHE 0 MOTSIpHOM
00BéMeE.

2.0KuCIHTENBHBIE CBOWCTBA MIEPMAHTaHAaTa KU B Pa3IMYHBIX Cpeax.
3aoanue npakmuueckoe
Paccuuraiite pH 0,011 pacTBOpa rupokcua Kanus.

BOI’lpOCbl K 9K3aMeH):

1.Bo3HUKHOBEHUE U pa3BUTHE NMPOOIEMbI CTPOCHUSI aToMa. SliepHasi MOJieNlb aToMa 1o 2.
Pezepdopny. CocraB aToMHBIX sizep, MpoToHHO-HeHTpoHHas Teopus J[.JI. Urnarenko u E.H.
I'anona. U3otomsl.

2.IlpoTekTopHas 3alUTa METAIJIOB OT KOPPO3UU. OJekTpos3amuTa. WHruOUTOpHI
KOPPO3HHU.

3aoanue npakmuueckoe
duznyeckue 1 XUMHUUECKHE CBOICTBA BOJBI.

BOﬂpOCbl K 9K3aMeH):



1.CpoiicTBa KHUCJIOT, COJ€H, OCHOBAaHMH C TOYKH 3PEHHUS DJIEKTPOJIUTHUUYECKOU
JUCCOLMALINN.

2.Bunipl OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTojoM 31eKTpoHHOTro OanaHca

3aoanue npakmuueckoe

HanwummTe ypaBHEHHsI peaKIlHid, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIEYIOIINAE
npespaiienns: Be—BeO—BeClo—Be(OH),—K2BeO2—BeSO4

Bonpocwt k oxzameny:
1. KopnyckynsipHO-BOJHOBOM Jyanu3M 31€KTpOHOB. OCHOBHBIE IOJIOKEHUS KBAaHTOBOM
xuMuu. KBaHTOBBIE UnCIa, S3HEPreTUYECKUE YPOBHU, IOJyPOBHHU, ATOMHbIE OPOUTAIIH.
2. Tunsl ruaponusa cosiedl. CreneHb U KOHCTaHTA THIPOJIN3A.
3aoanue npakmuueckoe
MeTtoi0oM 37eKTPOHHOr0 6aiaHca no0epuTe KO3PPUIHUEHTHI, YKaXUTe OKUCIUTEb U
BOCCTAHOBHUTEIIb B PEAKLUAX:

Zn + HNO3ouy—Zn(NO3z)2 + NO2 + H20;

Bonpocuwl k ox3ameny:

1.Koudurypanus 3JeKTpOHHBIX OpOUTaiell B MPOCTpaHCTBE: s-, P-, d-, u f — opOuTany.
EMKocTh ypoBHeii 1 momypoBHeli. Pacipenenenye 5IeKTPOHOB B aTOMe, MPUHIIUI HAMMEHbIIeH
sHepruu, npaswio B. M.KneukoBckoro. 3amoinHeHHe opOUTanel 3JIeKTpOHAMHM B peabHbBIX
atomax, npuHimn [laynm, npaBuio 'yana. CiocoOb! n300pakeHHs pacipeaesieHus! 3JIEKTPOHOB:
1) merox Koccens; 2) snextpoHHble (GOpMynbl; 3) TpapuuecKkue SIIEKTPOHHBIE CXEMBI.
XapaKTepUCTUKA 3JIEMEHTOB UCXO/s U3 CTPOECHUS UX aTOMOB.

2.I'anpBaHOKOPPO3HUS, IPUUMHBI €€ BOSHUKHOBECHUSI.

3aoanue npakmuueckoe

Hanummire ypaBHeHMs AuMccolManuM Ha MOHBL: a) HUTparta sxene3a (ll1), 6) cynpduna
TUAPOKCOOapHsi, B) CEpHOI KUCIOTHI, T) TUIPOKCHIA Oapus, 1) THAPOCHINKATA HATPHUS.

BOleOCbl K 9K3AMEHRY .

1.ITonsTHEe 00 37€KTpoJax W AIEKTPOAHBIX MoTeHIanax. CTaHAapTHBIA BOJOPOIHBIH
ANEKTpOoA. Psn  crangapTHBIX — SJEKTPOJHBIX  MOTEHIHMANIOB.  YpaBHeHue  HepHcra.
["anpBaHNYECKUE DIIEMEHTHI.

2.Kurienne u 3amep3anue pacTBOpoB. 3akoHbI Payist. AHTHGpH3HI

3aoanue npakmuueckoe

OcHOBHbIE BUJIbI XMMUYECKHX peakiuid. Peakiiun oOMeHa B pacTBOpax 3JIEKTPOIUTOB Ha
npumepax peakiuii: Nao,COs+HCl—; Fe(OH)3+H2SOs—.

BOI’lpOCbl K 9K3aMeH):

1.Meramipl ¥ HEMETAJIbI, WX TOJOXKEHHWE B TepHOoaudecKoi cucteme. OCHOBHBIC
CBOMCTBA 3JIEMEHTOB — aTOMHBIA pajnyC, HHEPTUsi MOHU3ALMUHU, CPOJACTBO K AJIEKTPOHY U
AIIEKTPOOTPHUILIATEIHHOCTD, BO3MOJKHBIE CTEeTeH! OKHUCJICHUS, OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA 3JIEMEHTOB. 3MeHEHHE CBOWMCTB 3JIEMEHTOB B MEPUOAAX U
rpynnax. OOmieHay4yHOe 3HAYeHHE TIEePUOJUYECKOr0 3aKOHA M TEPUOJAMYECKON CHCTEMBI
Jd.N.Menneneena.

2.XuMHs METaNIOB MOATPYIIBI XpoMa, UX COCIWHEHUS, WCIOIb30BaHUE B
CTPOUTEINILCTBE.

3aoanue npakmuueckoe



IIpu kakol Temmeparype 3amep3aeT pactBop, coaepxkammii 1000r rounepuHa
C3Hs(OH)3 u 2000r BoAb!.

Bonpocul k oxzameny:

1. Tunel XUMUYECKOH CBS3U: KOBAJIEHTHAs, MOHHAsA, MeTaiuinyeckas. Padotel Jlbiouca,
I'eittiiepa, Jlonnona, [lonuHra u ap. B ydeHUM 0 XUMHUYECKOU cBsi3U. FIOHHasA cB3b, €€ Ipupoaa,
MOHHBIE KpUCcTAIIbl. Kprcraminueckue BenecTBa ¢ MOHHOW PElIeTKOM, UX CBOMCTBA.

2.XvMHYecKue CBOMCTBa BOABI. lIporecchl ruapaTanuy U THAPOIU3a, WX 3HAYCHHE B
TBEPJICHUU BSKYIIUX BEIIECTB.

3aoanue npaxmuueckoe

Paccuwnraiite maccy cynbdara HaTpus, HeoOXxoaumyto s npurotosienus 300 v 0,1 H
pacTBopa.

Bonpocwt k sxzameny:

1.3amuTa METaUIOB OT KOPPO3UHU. Pa3anudHbIe BHJIbI IOKPHITHH.

2.0OCHOBHBIE CLIOCOOBI BHIPAKEHHUS KOHIIEHTPAI[MHA 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.Meton BaneHTHbIX cBsizeid. CriocoObl M300pa)KeHHs] KOBAJICHTHBIX CBsI3€H, 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, cTpoeHHe aToMa, COSMHEHHsI METU M UX CBOWCTBA, CIJIAaBBI HA OCHOBE MEIH.

3aoanue npakmuueckoe

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.MeTaiuinyeckas cBs3b, €€ 0COOEHHOCTH, XMMHUYECKHE CBOMCTBA METAJIJIOB.

2.KommnekcHble coenunenus. Koopaunanuonnas teopust Bepuepa. MeToipl nomydenus.
BHyTpeHHss W BHEIIHsSI KOOpAMHAIMOHHBIE chephl KomruiekcoB. CTpykTypa BHYTpEHHEH
KOOpAUHAIMOHHON cepbl. LleHTpanbHBII aTOM - KOMIUIEKCOOOpa30BaTelb, JIMTAHIbI,
KOOPAMHALIMOHHOE YUCJIIO0, 3apsi/i KOMIUIEKCHOTO MOHA. XMMHYECKasl CBSI3b B KOOPAMHALIM OHHBIX
COCIMHEHUSAX. THUIBI KOMIUIEKCHBIX COEIMHEHUH. 3HauyeHUE KOMIUIEKCHBIX COEAMHEHUN B
XUMHH, OMOJIOTUH, CETHCKOM XO0341CTBE 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.Kommekcubie coequnenus. Koopaunamnuonnas teopusi Bepuepa.

2.00paTUMOCTh XMMHYECKHX peakiuuid. XHMHUYECKOEe PaBHOBECHE B TOMOIEHHBIX U
reTeporeHHbIX cucteMax. CoCTOSHHE JUHAMHUYECKOT0 XUMHUYECKOI'O PaBHOBECHS, YCJIOBHS U
MIPU3HAKU PABHOBECHOI'O COCTOSIHUS. KOHCTaHTa XMMHUUYECKOrO0 pPaBHOBECHUS, €€ POJIb B OLICHKE
HaIIPaBJIECHHOCTH XUMHUYECKUX peakiuil. CMeleHne paBHOBECHs IPY N3MEHEHUN KOHLIEHTpaluu
pearupyromux BelecTB, Temneparypbl U naBieHusa. [lpunmun Jle - Illarense. Ponp
MPEACTABICHU O XHMMHUYECKOM pPAaBHOBECHMM B IIOHUMAaHWM M OLEHKE XHMHYECKUX U
OMOJIOTMYECKHUX MPOIIECCOB.

3aoanue npakmuueckoe

Hamnumrre ypaBHeHUs: peakluii, ¢ MOMOIIBbI KOTOPBIX MOKHO OCYLIECTBUTD CIEAYIOIINE
npespaiieHust: CuO—CuCl—Cu(OH)2—Cu(HSO4)>—CuSOa.

Bonpocwt k oxzameny:

1.KaranuzaTopel. ['oMOreHHBI M TE€TEPOTEHHBIM Karanu3. BiusHue temmeparypbl Ha
CKOPOCTb peaKIuil.

2. Komnouaneie cuctemsl. Koarymsanus, CHHEpE3WC, THUKCOTPOMUS. OMYJbraTopbl H
MENTU3aTOPBI.

3aoanue npakmuuecxoe

XapakTtepuctrka komiuiekcHoro coenuHenus: Ks[Fe(CN)e]

Bonpocul k oxzameny:

1.Iloptnanauement, ero nosnydenue. [Ipoueccsl cXBaTbIBaHUsSI U TBEPIEHUS BSDKYILUX
matepuaios (Teopus baiikoBa). PaccmoTpers Ha mpuMepe TBEpACHMS THIICA.

2.KoBanenTtHast  cBsi3b. [ 'mOpuamzamuss  aTOMHBIX — opOutanmedd.  Paccmotpure
rubpuau3zanuio B monekyne H20.

3aoanue npakmuueckoe

Bo ckonbKo pa3 yBEIMYUTCS CKOPOCTh PEaKIMK MPH MOBBILIEHUH Temnepatypsl ¢ 20 °C
1o 100 °C, ecnu TemmnepatypHblit K03 duiiueHT paseH 2?7

BOleOCbl K 9K3AMEHRY .

1.Bspxymue BemecTBa. Bo3ayiiHble U ruipaBIdyecKue BsDKYIIME BEIIECTBA, X BHUJBI,
0COOEHHOCTH.

2.Psn cranapTHBEIX MOTeHLMANoB. Bogopoanslii anekTpos.

3aoanue npakmuueckoe

Boruucnure pH u pOH B 0,01 H pacTtBOpe rupokcuaa Kaablus (M3BECTKOBBIM pacTBOp),
CUMTast JUCCOLUALUIO ITOJHOM.

BOI’ZpOCbl K 9K3aMeH):

1.beron. Bunpl koppo3uu 6eTOHA M METOABI 3aIUTHI OT HEE.
2.KonnuratuBHele CBOWCTBa pacTBOPOB. 1-blif 1 2-0if 3akoHBI Pays.
3aoanue npakmuueckoe

Hanwmmre ypaBHEHHS peaKilyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICAYIOIINE
npespamieHus: Zn—ZnSOs—Zn(OH)2—(ZnOH)3P0s—Zn3(PO4)>.

BOﬂpOCbl K 9K3aMeH):



1.ITepuoanueckuii 3akon [I.11.MennaeneeBa - OCHOBHO#M 3aKOH XHMHH, €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.Cnoco0bl TONyYeHUs] KOJIOUIHBIX pacTBOpoB. CtpoeHue mwurenn 3omneil. [IpaBuio
ITeckoBa-dasiHca.

3aoanue npakmuueckoe
Paccuunraiite Maccy BOJbI, K KOTOPO HE0OXoAuMMO pacTBOpUTh 310 T. ITHIICHTIIMKOISA

(Mr = 62 r/Momb), 11s HONydeHHs pacTBopa, 3aMepsaromiero npu Temmeparype -30° C.
.(Kx(H20) = 1.86 rpaa*kr/moin).

Bonpocul k oxzameny:

1.OcHOBHBIE ~ TepMOAMHAMUYECKHME  (QYHKIHH. TepMOXMMHUYECKHE  YypaBHEHMS,
ocobeHHOCTh 3amucH. 3akoH ['ecca m cnexctBusi u3 Hero. OmpejeneHue HAMPaBICHHOCTH
XUMHUYECKOTIO IIporecca.

2.I'anbpBaHUYECKUE DIIEMEHTHI. DJIEKTPOAHBIC TOTEHIIMANBI. BoIOpoAHbI 21eKTPOI.
VYpaBuenne Hepucra. Psan ctangapTHBIX 351eKTpoAHBIX oTeHnuanos.Pacuer 3/1C.

3aoanue npakmuueckoe

CtpoeHre MUIIEIIBI 307151 KPEMHUEBOM KUCIIOTHI B M30BITKE CUIIMKATa HATPUsS. Y CIIOBUS
€ro KoaryJisiuu.

7.4 Meroauyeckue MaTepHajbl, OINpelesilOlIde  MPOUEAYPbI
OLCHMBAHUA 3HAHMH, YMEHHMH, HABBIKOB XaPaAKTEePU3YIOILUUX ITAIbI
¢GopmupoBaHust KOMIETEHIMA

KoHTpoab oCBOEHUS IUCHMIUIMHBI W OIlEHKA 3HAHWN OOydYarolmuxcs I10
JUCUUIUIMHE TMpou3BoAuTCcs B coorBeTcTBUM ¢ [lm KyOI'AY 2.5.1 «Tekyuuit
KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHAS aTTECTAINS 00YUYaIOIINXCSI.

Kpumepusamu ouyenku peghepama sensromcs: HO8U3HA MeKCMA, 0OOCHOBAHHOCMb 6bIOOPA
UCTOYHUKOS TUMepamypbl, CMeneHb PACKpblmus CYUWHOCMU 80NPOcd, coOM00e s mpebo8aHuil
K oghopmenuio.

Oyenka «OMAUYHO» — 6bINOJHEHbl 6Ce MpPeDO8aHUsl K HANUCAHUIO peepama: 0003HAYEHA
npobrema u 000CHOBAHA €€ aAKMYAlIbHOCMb, COeNAH AHAIU3 PA3TUYHBIX MOYeK 3PeHUsl Hd
PaccmMampusaemyro npooiemy u J102UYHO UZ0NCEHA COOCMBEHHAL NO3UYUsl, CHOPMYIUPOBAHbL
6b1600bl, MeMa PACKpblma NOJAHOCMbIO, BbLOEPHCAH 00bEM, COON00eHbl MPedosaHUs K
BHeuHeMy 0OpMAEHUIO.

OyeHnka «xXopouwioy — OCHOBHble mMpebosanus K peghepamy BblNOIHEeHbl, HO NpU MoM
oonywjenvl Hedouémol. B uacmuocmu, umeromcs HemouyHOCmU 6 U3NONCEHUU MAmepuand,
omcymemeyem 102U4ecKds Nocie008amenbHOCIb 6 CYHCOCHUAX;, He BblOepAHCAH 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 coOepiicanuu pepepama, omcymcmeyom 8bl800bl.

Oyenka «HeyooeemeopumenvHo»y — mema pegepama He pacKpblma, OOHAPYHCUBAEHICS
cyujecmeeHHoe HenoHUMAaHUe npodembl WU pehepam He npedcmasier 808ce.

Keiic-3a0anusn

Pe3zynomam evinonnenus ketic-3a0anusi oyeHUBAemcs ¢ yuemom Credyiouwux Kpumepues:
— NOIHOMA NPOPAOOMKU CUMY AYUU;
— NOJIHOMA B8bINOJIHEHUS 3A0AHUSL;



— HOBU3HA U HEOPOUHAPHOCMb NPEeOCMABLEeHHO20 MAMEPUANA U PeUleHUl;

— NepPCneKmMuBHOCMb U YHUBEPCAbHOCHb PEeUleHUl,

— YMeHue ap2yMeHmuposano 0O0CHO8aMb 8blOPAHHbIU 8APUAHN PEULeHUS.

Ecnu pesynomam evinonmnenus Ketic-3a0auusi coomeemcmeyem 0003HAYEeHHOM) KpUmepuio
cmyoenmy npuceéausaemcs 00OuH 6an (3a Kaxicovlil 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 YCio8uu NpasuibHo20 omeema cmyoeHma
He menee yem Ha 51 Y%.

Oyenka «HEYO061€MBOPUMETIbHO» BbICINABIACCS NPU YCI08UU NPABUTILHO20 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 BbINOJHAMb 3A0AHUSL, NPEOYCMOMPEHHbIE YUeOHOU NPOSPAMMOLU,
YCB0UNL OCHOBHYIO U O3HAKOMUJLCSL C OONOJHUMENbHOU TUMEePamypou, peKOMeHOOB8AHHOU Y4eOHOU
npoepammoul. Kax npasuno, oyenka «OMiuUdHO» BbICMABIAEMCs 00YUaAOWemMycst YCEOUBULEMY
83AUMOCBS3b  OCHOGHLIX  NOJIOJCEHUU U NOHAMUU OUCYUNIUHBL 68 UX 3HAYeHUu O
npuodpemaemoll CneyuanbHOCmu, NPOABUSUIEMY MBOpYecKUe CNOCOOHOCMU 8 HNOHUMAHUL,
UBNLOJICEHUU U UCNONb30BAHUU YUEOH020 MAMEPUad, NPAGUILHO 000CHOBbIBAIOUIEMY NPUHSbLE
pewieHus, e1aoeruemy pa3HoOCMOPOHHUMU HABLIKAMU U NPUEMAMU B8bINOTHEHUS NPAKMUYECKUX
pabom.

OueHnka «xXopouio» 6viCmMasIsiemcs 00yYaueMycsi, 0OHAPYHCUBUIEMY NOTHOE 3HAHUE
mamepuana y4yeOHOU NPOSPAMMbL, YCHEUWHO BbINOJHAIOUWEMY NpedyCMOmpeHHblie YUeOHOU
NPOSPAMMOU  3A0aHUs, YCEOUBULEMY MAMEPUAl OCHOBHOU JUMePamypvl, PeKOMEHOO8AHHOU
yuebnot npoepammou. Kax npasuno, oyenka «xopouioy» 6vicmasisiemcs o0oyuarouemycs,
NOKA3a8uWieMy CUCMEMAMU3UPOBAHHbIN XAPaAKmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENLHOMY NONOIHEHUI0 3HAHUL 8 X00e OdlbHeliuell Y4eOHoU U NpogpeccuoHanbHoU
0esAmenbHOCMUY, NPABUILHO NPUMEHAIOWeMY MmeopemudecKue NOJNONCeHUs Npu  peueHuu
APAKMu4eckux 6ONpoco8 u 3adau, eraderuemy HeoOXOOUMbIMU HABBIKAMU U HpUeMamu
8bINOTHEHUS NPAKMUYECKUX pAbOm.

Ouenka «y0061emeopumenbHo» BbICMABIAEHC 00yYaueMycs, KOMOpblil NOKA3al
3HAHUE OCHOBHO20 MAMePUaNd yY4eOHOl NpocpamMmyvl 8 obveme, O0CMAMOYHOM U He0OX00UMbIM
onsl  OanvHeliwied yuebvl u npeocmosiueri pabomsl NO CHEYUATbHOCMU, CHPABUICS C
8bINOIHEHUEM 3A0aHUll, NPEeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOL
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 IMux
nozpewHocmetl, HaAPYuwanuemy nociedo8amenbHOCHb 6 U3NONCEHUU YUeOH020 Mamepuaila u
UCnvLIMbl8aOWemy 3ampyoOHe s NpuU 6bINOIHEHUU NPAKMUYECKUX padoom.



OueHnka «Hey00s1emeopUMENbHO» BbICIMABIACMC 00yUawWemycs, He 3HAWemy
OCHOBHOU 4acmu Mamepuana y4eonotl npozpammsl, 00Ny CcKarowemy nPUHYUNUAIbHble OWUOKU 6
BbINOIHEHUU NPEeOYCMOMPEHHBIX VUEOHOU NPOSPAMMOU 3A0AHUU, HEeYBEePEeHHO C OONbWUMU
3ampyoHeHUusMU  BLINOAHAIOWeEMY  npakmuueckue  pabomwl. Kax  npaeuno, oyenxa
«HEY008/1eME8OPUMENbHOY 8bICIABIAECMC 00YUAIOWEMYCSl, KOMOPbIlL He MOHCem NPoOOI#CUMb
00yyYeHUe Ui NPUCMynums K 0esimelbHOCMU N0 CReYUAIbHOCMU N0 OKOHYAHUU YHUGepCUmema
6e3 0ONOHUMENbHBIX 3AHAMUL NO COOMBEMCMEYIowell OUCYUNTUHE.

8 IlepeyeHb OCHOBHOM M IONOJIHUTEILHON YUeOHOH JIMTEPaTypPbl

OcHoBHasi yueOHas quTEpaATYypa
Hanuuue 6 oubruomexe Kyol'AY
1. O6mas xumus : ydeb.mocooue / H. JI. I'munka. - Uzn. crep. - M. :
Knopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mras xumus : yueonuk / H. B. KopoBun. - U3n. 9-e, nepepad. - M. :
Breicmi. mik., 2007. - 557 c.: . - ISBN 978-5-06-004403-4
3. O6mast xumus : yue6.mocobue / A. B. CyBopos, A. b. Hukonsckuit. - 2-
e u3x., uctp. - CII6. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4.Anekcanaposa O. A. AHanuTHYecKas XUMHS : y4e0.M MPAKTUKYM JJIs

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 jgoi. - M. : FOpaiir, 2014. - 551 c. (kapeapanpHas 6ubiIMoTEKA)

JlonosiHUTeIbHAS yueOHAasl JuTepaTypa

1. Obmas xumus : yueonuk / T. . JPOBAIIIEBA. - PoctoB H/]l :
®enuke, 2004. - 446 c. - (Bwicm. obOpazoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2.11Tab6anoBa U. B. JIabopaTopHBbIil NPaKTUKyM «XUMUS B CTPOUTEIbCTBE:
yueO.mocodue / . B. [llabanoBa, H. I'. IaiinykoBa. — Kpacuomap : Kyol'AY,
2014. - 257 c.

https://edu.kubsau.ru/course/view.php?id=105

3. I'puropreBa JI.C. Xumusi B CTPOUTENBCTBE [DIEKTPOHHBIA pecypc] :
kypc nekmmii / JI.C. I'puropbeBa. — ODIEKTPOH.TEKCTOBbIE HaHHBIE. — M. :
MOCKOBCKHI rOCyAapCTBEHHBIN CTpouTENbHBIN yHUBepcuTeT, ObC ACB, 2010. —

104 ¢c. — 2227-8397. — Pexum noctymna: http:// www.iprbookshop.ru/16316.html
4. TlectynoBa C. A. PacTBOppl W Jpyrue JAUCHEPCHBIE CHUCTEMBI:

yueb.nmocodue / C. A. IlectynoBa, E. C. Kocrenko, E. A. Kaiiropogosa. —
Kpacnonap : 2013. — 479 C.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestu
nova Kostenko Kaigorodova.pdf

5. IlectynoBa C. A. KommekcHsie coenunenus. KommiekcoobpazoBanue

B BOJHBIX pacTBopax: yueb.mocooue / C. A. Ilectynona, E. C. Kocrenko, 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. Kaitropogora E.A. Heopranmueckas u aHaiutudeckas 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.XuMusi BOAbl: TEOPETUICCKUE U TIPUKITATHBIC 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-TETIEKOMMYHUKAIIUOH-
Hoil ceTu «AHTEpHET»

Ne HaumenoBanmue TemaTuka Ccpuika
1. | Znanium.com YuusepcanpHas | https://znanium.com/
2. | IPRbook VYuuBepcanbHas | http://www.iprbookshop.r
u/
3. | M3narenbctBo «Jlanby | YHUBepcanbHas http://e.lanbook.com/
4. | OGpa3oBaTeIbHBIN VYuuBepcanbhas | https://edu.kubsau.ru/
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 rocyiapcTBeHHast Onbirorexa
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
AUCHUILIUHBI

Metoanueckue yka3zaHusi H peKOMeHIAIUM 10 MOAT0TOBKE K IK3aMeHY
Jlns mosiydeHus JOMycKa K SK3aMEeHY IO JUCIUIUIMHE CTYACHT 00s3aH
BBITIOJTHUThL Bce JiabopaTopHble pabOThl, O(DOPMUTH pe3yJbTaThl B BHUJIC
oTuera.3alMTa OTYETa MO JIA0OpaTOpHON paboTe mMpeanogaracT 00CyXICHUE
MOJIYYCHHBIX CTYJCHTOM pE3yJbTaTOB M OTBETHI HAa BONPOCHI 110 TEMe.
BEITTOTHATS HHAUBUIYaIbHBIC TJOMAITHKUE 3aJaHUS M KOHTPOJIbHBIC PaOOTHI.


http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://znanium.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/

[ToaroToBka K SK3aMeHy TpeOyeT OIpEAENICHHOIO allfOpUTMa JIEWCTBHM.
[Ipexne Bcero, HEOOXOAUMO 03HAKOMUTBCSI C BOIPOCAMHU, KOTOPBIE BBIHOCATCS Ha
sk3ameH. Ha ocHOBe 3TOro Hajo COCTaBUTH IUIAH MOBTOPEHUS M CHCTEMAaTH3aluu
y4eOHOro MaTepuana Ha KaKIbId J€Hb, YTOOBI OCTABUTH JI€Hb WM €r0 4acTh JJIs
MOBTOPHOT0 00001IIeHNE MPOTPAaMMHOT0 MaTepuaa.

Henp3st orpaHuumBaThCi  TOJIBKO  KOHCIEKTAaMHU  JIEKLIMH,  CIIETyeT
npopaboTaTh HyKHbIE Y4eOHbIE TOCOOUS, PEKOMEH0BaHHYIO JINTEPATYPY.

[TocnenoBarenbHOCTh pabOTHl B MOATOTOBKE K ASK3aMEHY JIOJDKHA OBIThH
Takas: BHHMMATEJIbHO IMPOYUTATh MU YSACHUTH CYThb TpeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTpaMMbl; O3HAKOMHUTHCS C KOHCIIEKTOM; BHUMATEIbHO MPOpadOTaTh
HEOOXOAUMBIA y4eOHBI MaTepuay Mo y4eOHbIM MOCOOMSAM M PEKOMEHIYEeMOMn
JIUTEPATYPBI.

Ecnum s oTnensHOM TEMBI NpenofaBaTelb IPEUIOKUIT CIIEHHAIBHYIO
HAy4YHYIO JINTEPATypy, KOTOPYIO CTYJAEHT pa3padarbiBajl B IEPUOJ MOATOTOBKU K
3aHATHUSAM, HEOOXOAMMO BEPHYTBHCA K 3alMCSIM 3TUX MATEpHAIOB (2 B OTAEIBHBIX
ClIydasix K OpUrHHajam).

B otnenbHOM TeTpaay HAa KaXIbli BOIIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMYECKOM IIOCIENOBATEIbHOCTH M C (UKcanueid HeoOXOAMMOro
WUIIOCTPATUBHOTO ~ Marepuana (IpUMeEpbl, PHUCYHKH, CXEMbl, YypaBHEHHS
XUMHUYECKUX PEAKIIUN).

Ecnu otnenbHble BOIPOCH! OCTAIOTCS HESICHBIMU, MX HEOOXOAMMO HalHUCaTh
HAa TMOJISIX KOHCIIEKTa, YTOObI BBIACHUTh Ha KOHCYJbTaluu. OCHOBHBIE MOJIOKEHUS
TEMBI 1OCJIE€ TIIyOOKO OCO3HAHUE UX CYTHU CIEIYET 3ay4YHUTbh, TOBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas Koiuiere. Baknelnryro nHpopmainuio ciexyer o003Ha4aTh
JPYTUM LBETOM, 3TO IOMOTAET JIy4Ill€ UX 3aIlIOMHUTb.

Crnenyer MoCTENEeHHO NEPEXOAUTH OT TOBTOPEHUS MaTepralia OJHOM TEMBI K
npyroii. Korzma moBTOpeH W cHCTEMaTH3MpOBaH BeChb Y4eOHBIM Marepua,
HEO0OXOAMMO MEPECMOTPETH €r0 €IIE Pa3 Y’KE CO CBOMMMU 3aIUCIMH.

Yno06Hee TOTOBUTHCS K DK3aMEHY B UMTAJIIBHOM 3ajie OMOMMOTEKH WM B
CHEeUaI3MpPOBaHHOM Yy4eOHOM KaOuHeTe. B TedueHne CyTOK HEO0X0IuMO
paborath 5-6 yacos, nenas yepes kaxable 1,5 yaca nepepsiBa Ha 15 MUH.

OOyuaromuMcs Hy>KHO 3HaTh 0011Ke TpeOoBaHuUs K oleHKe 3HaHuil. HyxHo
BBISIBUTD:

1) nmoHMMaHHWE W CTENEHb YCBOEGHMSI BOIIPOCA, MOJHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAHUN 00 00BEKTE, KOTOPHIN U3yUaloT;

2) TiuyOWHY, KOTOpas XapaKTepu3yeT COBOKYIHOCTh CBSI3€H MEXKIY
3HaHUSAMHU, KOTOPbIE OCO3HAIOT 00YYAIOIINECs;

3) MeTo10I0THYeCcKOe 0OOCHOBAHKE 3HAHMIA;

4) O3HaKOMJIEHHME C OCHOBHOW JIMTEPATYypOM MO MpEAMETY, 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) NpOYHOCTH 3HAHUIA.

MeToanveckue peKOMEHIAlMHU 110 BHINOJHEHUIO Kelc-3aJaHn i



[lenp  MeToga  KEHCOB - HAYYUTh  OOYyYalOIIUXCS  aHAJIU3UPOBATH
npoOJIEMHYIO CUTYyalllul0 — KEHC, W BbIpabOTaTh peIIeHHe; HAyYUTh paboTaTh C
UH(GOPMAIMOHHBIMU HCTOYHUKAMHU.

Meron KEUCOB CHOCOOCTBYET  Pa3BUTHIO y oOy4Jaronmxcs
CaMOCTOATENILHOTO  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, HAYYUTHCS padOTaTh B KOMaHE, HAXOUTh
HanOoJIee PaMOHATILHOE PEIIEHUE TTOCTABICHHON TTPOOIEMBI.

TexHomorMsT METOJAa 3aKIIOYaeTCs B CIHCAYIOMIEM: II0 OIpeaeIeHHBIM
mpaBuiIaM pa3pabaTbiBaeTCs MOJEIh KOHKPETHOW TPOOJIEMHOW CHTYyaIluH,
MIPOM3OIICAIICH B IPEAMETHOM 00JaCTH, U OTpa)kaeTcsl TOT KOMIUIEKC 3HAHUM H
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIMMCS HY>KHO TOJIYYHUTb.

Merton MPEJCTABISET coOoi crienu(pUIECKy0 Pa3HOBUAHOCTH
HCCIIeIOBATENIbCKON aHAIMTUYECKON TEXHOJIOTHH, T.€. BKIIFOUAeT B ceOs omepaiuu
HCCJIEIOBATENIbCKOTO MPOIIECCa, AHATUTUUECKUE TPOLIETYPhI.

IIpenonaBarenb TOTOBUT HaYaJIbHBIN Keiic. PEeKOMEHAyeMble HCTOUHUKH:

1. KaitroponoBa E. A. Heoprannueckasi 1 aHaIMTUYECKAsE XUMUSA : y4€O.-
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
naboparopun xumuu / I'"M. HaymoBa, E.K. f0nonckas, E.A Kaiiroponosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3.IlecrynoBa C.A.PaGoyas TeTpans k 1a60paTOpHBIM paboTam 1Mo
mucuumunHe « Xumus» / C.A. Tlectynosa, E. K. S16monckas.— Kpacuogap :

KyoI'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4, Xumuga. MeToanueckre YKa3aHus 10 N3YUYEHUIO JUCIUIINHLI U 3aJaHUs

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

Meroanuyeckue peKOMEHIALMH 10 MOATOTOBKE K KOHTPOJILHOI padore
[TonroroBka K KOHTPOJBHOM paboTe TpeOyeT ONpeaeseHHOro airopurMa
nericteuii. IIpexne Bcero, HEOOXOAMMO O3HAKOMHUTHCS C BOIPOCAMH, TEMaMHU,
KOTOPbIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.
Henp3st orpaHmumBaThCi  TOJIBKO  KOHCIEKTAMHU  JIEKIHMH,  CIIeTyeT
popadboTaTh HyKHbIE y4eOHbIE TOCOOUS, PEKOMEHIOBAHHYIO JINTEPATYPY.


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

[locnenoBarenbHOCT,  pabOTBI B TOATOTOBKE K  KOHTPOJIBHBIM
MEPOTIPUATHSM JOJDKHA OBITh TaKas: BHUMATEIHHO MPOYUTATh U YSICHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa MPOrPaMMBI; O3HAKOMHUTBHCS C KOHCIIEKTOM;
BHUMATEJIBHO NpPOpadOoTaTh HEOOXOMMMBIM  ydeOHBIM MaTepuan MO y4eOHBIM
OCOOHSIM M PEKOMEH TyeMOM JIUTepaType.

Ecnu nnst oTnenpHOM TeMbl MpEenojaBaTeslb MPEAJIOKHI MEPBOMCTOYHUK,
CHEUATbHYI0 HAy4YHYIO JIUTEPATypy, KOTOPYIO CTYJIEHT pa3padaThiBal B MEPUOA
MOJATOTOBKM K CEMHUHApPCKUM WJIM MHBIM 3aHATHUAM, HEOOXOAMMO BEPHYTHCA K
3aMKUCSIM  ATUX MaTepralioB (a B OTACNIBHBIX CIydasX W JI0 OPUTHHAJIOB),
BOCCO3/1aTh B MTAMSITH OCHOBHBIE HAYYHBIE MTOJIOKECHHUS.

B otnenbHOM TeTpaay Ha Kax bl BOIPOC CIEAYET COCTABUTH KPATKUH IIJIaH
OTBETa B JIOTMYECKOM IOCJIEIOBATEIbHOCTH M C (uUKcanued HeoO0X0IuMOTo
WUTIOCTPATUBHOTO MaTepuasa (IpUMephl, PUCYHKH, CXEMBbI, ITU(PHI).

MeToanyecKkue peKOMEHIAIUM M0 MOATOTOBKEe K TECTUPOBAHUIO

Llenp TecTMpoBaHHA B XOJ.le¢ y4eOHOrO Mpoliecca CTYIEHTOB COCTOUT HE
TOJIBKO B CHCTEMAaTHYECKOM KOHTpOJIC 3HAHWN M3yYEHHOTO Marepuaia, 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 PsJ OCOOCHHOCTEW, 3HAaHHE KOTOPHIX IMOMOTAET YCHEIIHO
BBINOJIHUTH T€CT. MOKHO AaTh CIEAYIOLIME METOAUYECKUE PEKOMEH IALINU:

1. Tlpexne Bcero, ciaeayeT BHUMATEIBHO W3YyYHTh CTPYKTYpy TecCTa,
OIICHUTh 00BEM BPEMEHHM, BBIJEISIEMOr0 Ha JIAHHBIM TECT, YBUJIETh, KAKOTO THIA
3aJlaHus B HEM COJEPKaTCa. DTO IOMOKET HACTPOUTHCS HA padboTy.

2. O4eHb BaXXHO BCErJa BHUMATEIbHO YMTATh 3aJaHUs 10 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 oTBeTa Ha BONPOC WM HE YBEPEHBI B MPABUIBLHOCTH,
CJIeAyeT MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCA.

4. 1lcuxonoru TakKe COBETYIOT AyMaTh TOJBKO O TEKylleM 3agaHuu. Kak
MpaBUJIO, 3aJaHUsl B TECTAaX HE CBA3aHbBI APYr C JAPYIrOM HEMNOCPEICTBEHHO,
MOATOMY HEO0OXOJMMO KOHIIEHTPUPOBATHCS HAa JaHHOM BOMNPOCE U 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 MPEIAbIAYIINN BOIPOC, €CIIM TAKOBAsI UMEJIA MECTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE pelIuTh, €CIU HE HCKaTh Cpasy
MPaBUJIBLHBIA BAPUAHT OTBETA, a MOCJIEIOBATEIBHO UCKIIOYATh T€, KOTOPHIEC SIBHO
HE MOAXOIAT. MeTOoJ HCKIIOYEHUsS TO3BOJISIET B HWTOrE CKOHLEHTPUPOBATH
BHMMAHUE HA OJTHOM-JIBYX BEPOSATHBIX BapUAHTAX.



6. Ilpouecc yraaplBaHWs NPaBUIBHBIX OTBETOB JKEJIATEIBHO CBECTU 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 yhady. Eciin yBEpEeHHOCTM B IPAaBWIBHOCTH OTBETAa HET, HO
UHTYUTHUBHO IMOSBIAETCS MIPEANOYTEHHUE, TO IICUXOJIOTH PEKOMEHAYIOT JOBEPSATH
UHTYULUU, KOTOpas CYUTAETCA IMpPOSBICHUEM TIJIyOMHHBIX 3HAHUU M OIBITA,
HaxXOJAIINXCs HA YPOBHE IOJICO3HAHUS.

MeTtoanyeckue yKa3zaHus 10 HANMUCAHUIO pedpepara
Bremonnenne  pedepara  sBmsercs  omHOM W3 (PopM  KOHTPOJS

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(hOpMJIISETCSI B YCTAHOBJIIEHHOM IOPSIJIKE.

Texunueckoe opopmienue pedepara

CrtpykTypa pedepara:

THUTYJIBHBIN JTUCT
TuTynbHbIN TUCT 0OPMIIIETCS CIAEAYIOIMUM 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
orjaBiieHHe (IUIaH, COJepKaHUE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3/CciioB
(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 BBenmenun kpaTko 00OCHOBBIBAETCS aKTYyaJIbHOCTh M 11€7IECO00Pa3HOCTh
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)KEHUE TJIABHBIX IIOJIOKEHUM U HUJIEH,
COJIepIKalllUXCsd B M3y4YeHHOU nuTeparype. B TekcTe o0s3aTelbHBI CCHUIKM Ha
MEePBOMCTOYHUKHU. B TOM ciyuae, €ciii UTUPYETCS WM UCTOJB3YETCS Ubs-TH00
HEOpAWHApHAsT MBIC]Ib, WJES, BBIBOJA, NPUBOAUTCA Kakou-1ubo 1udpoBoi
Matepual, Tabauibl — 00sI3aTeNIbHO ClIeAyeT cAenaTh CChUIKY Ha TOrO aBToOpa, Y
KOT'O BbI B3sUIM JIAaHHBIM MaTepHal.



[lenb muTepatypHOTrO 0030pa: OCMBICIUTh, U O00OIIHUThL YUCOHBIM U HAYUYHBII
MaTepuagl IO COBPEMEHHOMY COCTOSHUIO JaHHOTO BOIIPOCA U MPEIIOKHUTH
NEPCIIEKTUBHBIC MTyTH PEIICHUS TPOOIIEM.

4, 3aKiII0ueHre COJIEPKUT TJIaBHBIE BBIBOJABI, M HWTOTH U3 TEKCTa
OCHOBHOM 4YaCTH, B HEM OTMEYAaeTCs, KaK BBITIOJHEHBI 3a/1a4M, U JOCTUTHYTHI JIH
1€, CPOopMyJIMPOBAHHBIC BO BBEICHUH.

S. [TpunosxeHne MOXKET BKIIOYATh Ipa(uKu, TAOIUIIbI, PACUETHI.

6. bubmuorpadus (CIUCoK TUTEPaTypHhI).

3/ech yKas3blBae€TCS pPEalbHO MCIOJIb30BaHHAS JUIsl HamucaHus pedepata
auTeparypa, odopmiieHHas 1O MpaBwiaM OUOIMOrpapUUecKOro OMHCAHUS B
COOTBETCTBUHM C TpeboBaHUsIMU ['occTangapra.

Jrankl padorel HaX pedepaTom

Paboty Han pedepaToM MOKHO YCIOBHO MOJPA3AETUTh HA TPU ITara:
1.IIoAroTOBUTENBHBIN ATAIl, BKIIOYAIOINN U3yYEHUE ITPEAMETA UCCIIEIOBAHU;
2.M3noxeHue pe3ysibTaToB U3YUYEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOe cooliieHue o Teme pedepara.

Pabora Haj BeIMOIHEHHEM pedepaTHUBHOIO 3aJaHUS MOXKET IPOBOJUTHCA B
yuTaNbHBIX 3anaxoubnuoreku KyOI'AY, B nomamHux ycioBUSX B 4achl,
OTBEJICHHBIE 11 CAMOCTOSITEIbHOM padOThl, a TaKXKe B MEPUOJ] HHAWBUIYaATbHOU
paboThl CTYAEHTOB MOJ KOHTpOJEeM mpenonaBarens Ha kadenpe xumuu. Ilo
OKOHYaHUM WHAUBUAYAJIbHOM MNPOPaOOTKH BCEro 3aJaHMsl CTYICHTHI TPYIIIbI
oopmisAOT U caarT oopMIIEHHBIH pedepaT AJid NPOBEPKH MPENnoaaBaTelio He
II03KE, YEM 3a JIBE HEJIEIH JI0 €r0 3aIUTHI.

CryaeHTy peKOMEHIyeTCs  BOCIOJIb30BaThCcsl  Marepuanamu  (oHAa
oubnuorexku KyOI'AY coriiacHo HMXe PUBEICHHOMY IJIaHy.

PexoMeHayemMblil IVIAH JIMTEPATYPHOI'O MOUCKA
— obmas uHbopMalus O NpobsieMe C MOMOIIbI YUYeOHUKOB, SHIIUKIIONEIUN,
CIIPAaBOYHHUKOB, ceTu Internet (He mpuBOASATCS B CHUCKE JUTEPATYphl), HAYUHBIX
KYPHAJIOB (PUBOJATCS B CIIUCKE UICTOYHUKOB);
— HCIOJIb30BaHUE HANJCHHBIX CCBHUIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPbI
JUISL TAbHEWUIIET0 O3HAKOMIIEHUS C MPOOIEeMON;
— 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 moarorornen
NBanoBeiM Cepreem BacuiibeBuuem
crynentom rpynnsl CT-2001
aAPXUTEKTYPHO-CTPOUTEIHLHOTO
(dakynpTeTa

PykoBoauTens paboThI
JOIIEHT Kadeapbl XUMUU
[lectynoBa CBersiana AHaTOIbEBHA

KPACHOJIAP
2020

B  mpomecce moucka KHWUT, CcTaTed  HEOOXOJUMO  TMOJIb30BaThCS
OMOJIMOTEUHBIMU KaTajJOoTaMH, PACMOJIOKEHHBIMA B KOPITyCE 300J0TUYECKOTO
dakynpTeTa, JU0O SJIEKTPOHHO-OUOIUOTECUHBIMU CHUCTEMaMH BHYTPEHHEH CeTH
Internet, mpotins perucTpaiuio, ¥ MOJyYHB PEKBU3UTHI PEKUMOB JOCTYIIA.

B 3aBrHCcHMOCTH OT cTeneHu NpopaboTKu TeMbl U 0dopmileHus pedepaTa
CTYJICHTY TPEAOCTaBIIACTCS IPaBO BBICTYIIUTh C COOOIICHUEM IO TEME
pedepatana 3acemannu kpyxka CHO xkadenpst xumunm B ¢dopMare €KerogaHO
MPOBOIUMEBIX KOHbepeHimi  (dakynpTeTckod wuaum MexdakynpreTckoi). Ha
cooOIIeHre O TeMme pedepara ¢ HCHOJIb30BaHHUEM MYJIbTHMEIUUHBIX CPENICTB
0TOOpakeHus UH(POpPMAIUK OTBOJIUTCA 5-6 MUHYT.



Jlydmve u3 paboT (MpearnoyTUTEIbHO OAKCIEPUMEHTAIbHBIE) MOTYT OBITh
IPEICTaBJICHBI AJISl yYaCTHsI B YHUBEPCUTETCKOM CMOTPE CTYACHUYECKUX padoT.

YuuThIBas colepikaTenbHbIA XapakTep pedepaTuBHON pabOTHI M Ka4€CTBO
€ro 3alluThl, IPEroiaBaTeb MOKET MPUHATH pelieHrue o auddepeHupoBaHHOM
3ayeTe YacTH MaTepHasa, BBIHOCUMOTO Ha K3aMEH.

MeToanyecKkue yKa3aHusi M0 HANMUCAHUIO T0KJIA/1A

B Xonme moAroToBKM JOKNIama Yy CTYICHTa BBIPaOATHIBAIOTCS HAaBBIKU
CaMOCTOSITEIFHOTO ~ TBOPYECKOTO  MBIIUICHUSA, YMEHHE AaHAIW3UPOBATh W
CHCTEMaTH3UPOBaTh MHOTOYHCICHHYIO MH()OPMAINIO, TTOCTABISEMYIO YICOHBIMU
¥ HAyYHBIMH W3IaHUSIMH, TMEPUOTUKOHN, CpEJICTBAMH MacCOBON WH(MOpMAIIUH.
Kpome Toro, OnbIT MyOIMYHBIX BBICTYIUICHUN MO3BOJISIET CTYACHTY COPMUPOBATH
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 MPOJABMKCHHE TIO KapbepHOM
JIECTHHIIE MOJIOJIOTO CTICIIHAITUCTA.

[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

HEO0OXOIMMO JIJIs1 ONIPEICIICHUS HAMPABJICHUS MTOMCKa HEOOXOIUMOM TUTEpaTyphl U
pa3paboOTKu CTPYKTypbl Aoknana. CTporo TroBOps, LEdb — 3TO MBICIEHHOE
MPEABOCXMIIEHUE KEJIaeMOro pe3yjbTaTa AesTenbHOCTU. [lo3ToMy mocTaHoBKa
eI JOJDKHA MAakKCUMaJbHO COBIIAJIaTh C HA3BAHHUEM TEMbI JOKJIana. B ycTHOM
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 CHCTEMHOr0 TMoA0Opa KHUT U TOCJIEIYIOLEro U3y4YeHus,
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
MPOJEMOHCTPUPOBATH YMEHUE CTYyJE€HTa COINOCTAaBIATbH U AHAIU3UPOBATH
auteparypy. Joknmaa BBIOMHSETCS TOJMBKO MO HAy4YHBIM (HE TO ydeOHuKam!)
WCCJICIOBAHUSIM, MOHOTpa(HsIM ¥ HAYYHBIM CTAThsIM.

4. Onpeoenenue cmpykmypol 00K1a0d. IDTOT TIYHKT 3aBepiiiacT
MOATOTOBUTENIbHYIO pa0OTy /JI HAMCaHUS TEKCTa JOKJIa/la U JOJKEH COJEPKaTh
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, HEOOXOAUMO MTOMHUTb,
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 JIPYroro,
COOTBETCTBOBAThH JIOTMUECKOW JIMHUU JOKIJIa/la. DTO 0OCOOEHHO BaKHO MpHU padoTe C
HECKOJIbKUMH UCTOYHHUKAMH.

Jlokiag He JOKEeH OBITh MeperpykeH TOuHbIMH Idpamu. Cremgyer
BBISICHUTH 3HAYCHHE BCEX HOBBIX MOHSATHI, BCTPEUAIOUINXCS B JOKIANE, 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 Ilepeyenb UHGPOPMANMUOHHBIX TEXHOJOTHIL,HCIOJIb3YyeMbIX
IpHU OCYLEeCTBJIEHMH 00Pa30BaTEeIbLHOI0 MPOLecca Mo AUCIHUIINHE,
BKJIIOYAS nepeyeHb NPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NupopmalinoHHbIe TEXHOJOTHHU, WCIOJIb3yeMble TPH  OCYIIECTBICHUHU
o0pa3oBaTeNpbHOTO  Mpoliecca MO  JUCUUIIMHE  MO3BOJSIOT:  00€CleyuTh
B3aMMOJICUCTBUE MEXKIY YYACTHHUKAMU 00pa30BaTEIbHOTO MPOLECCa, B TOM YUCIIE
CUHXPOHHOE€ U (WJIM) aCHHXPOHHOE B3aUMOJICUCTBHE IOCPEJICTBOM CETH
"Untepner"; ¢QukcupoBarh xoa 00pa30BaTEIBLHOIO IIpoIlecca, pe3yJbTaToB
IPOMEXYTOUYHOM aTTecTallMd 1O JAUCHUIUIMHE U Pe3yJbTaTOB OCBOCHHUSA
oOpa3oBaTeNbHOM MPOrpaMMBbl; OpPraHM30BaTh IHpolecc 00pa3oBaHUS IMyTEM
BU3yaJIM3allMl  K3y4aeMod  HMHQOpMAIMM  IMOCPEACTBOM  HCIOJb30BaHUS
Mpe3eHTalui, y4eOHBIX (UIBMOB; KOHTPOJUPOBATh pE3yJbTaThl OOyuYeHHUs Ha
OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHMSI.

[Iepeuenp aunen3uonHoro [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 | CucreMaTecTHpOBaHHUSI TectupoBanue

w

I




| | INDIGO |

[Tepeuens mpodeccnoHaANBHBIX 0a3 TAHHBIX U HHGOPMAITMOHHBIX
CIIPaBOYHBIX CHUCTEM

Ne | HammeHoBaHue TemaTuka JJIEKTPOHHBIN apec

1 | HayuHasanekTpoHHas | Y HUBepcallbHas https://elibrary.ru/
oubsmorekaelLibrary

2 | DWG.ru YHuBepcaibHas http://dwg.ru

3 | Korcynprantllmoc | I1paBoBas https://www.consultant.ru/

Hoctyn k cetu HTEpHET, TOCTYI B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
00pa30BaTENbHYIO CpEy YHUBEPCUTETA.

ABTOpPCKHe IPOrpaMMHbIe NPOAYKTHI, 0a3bl JAHHBIX

1. CBuaeTenbCcTBO O TOCYIAapCTBEHHOM peructpaiuu 6a3 maaHHbIx  No
2009620007 peructpamuu MynbTUMeIUHbIE JeKUUU 10 xumuu: «OOmme
CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKHE TIpolecchy, aBTopbl Kaliropogosa
E.A., Tl'aiinykoBa H.I'., fl6nonckas E.K.

2. CBHUIETENBCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 gaHHbIX No
2008620374 MynbTUMEIUNHBIE JEKIUU IO XUMUM: «XUMUSA. OCHOBHBIC MTOHSITUA
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., I'aiinykoBa H.I'., S6nouckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW pETHCTpanuu 0a3 JaHHBIX Ne
2008620372 MynpTUMEIUWHBIE JIEKIUU 1O XUMHHU: «TOMIMBHO-CMAa304YHBIE
Matepuaiby, aBTopbl Kaitroponosa E.A., lNalinykosa H.I'., SI6nonckas E.K.

4. CBUIETEIBCTBO O TOCYAApCTBEHHOW perucrpanud 06a3 JaHHBIX
2008620370 MynpTUMeaUNHBIC JIEKIIMU 1O XuMUU: «Boma m e€ cBoicTBa.
Bononoaroroskay, aBropsl Kaitropogosa E.A., INaiinykosa H.I'., SI6monckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2009620262 MynpTUMEIHUIHBIE JIEKIUU MO0 XUMHUU: «XHUMHYECKass KUHETHKA W
TepMoIUHaMHKay, aBTophl Kaliroponosa E.A., INalinykoBa H.I'., Sl6monckas E.K.

6. CBHUAETENBCTBO O rOCYJAPCTBEHHOM peructpanuu 0asbl JaHHbIX PO  No
2010620518 «PaBHOBECHA B FOMOTE€HHBIX CUCTEMax», aBTOpbl: l'aiimykoBa H.I'.
S6nonckas E.K., Cunopoga.

7. CBUAETENBCTBO O TOCYJApPCTBEHHOM peructpanuu 6a3bl 1aHHbIX PO Ne
2010620525 «OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XMUMHUYECKHUX
peakiusaxy», aBTopsl: ['aliqykoBa H.I'. SI6nonckas E.K., Cunoposa U. 1.

12. MarepuajJbHO-TeXHMYECKOe oO0ecnmevyeHne OOy4YeHUHA IO

aucoumInHe s Jaun ¢ OB3 u uHBaIMI0B

BxonHas rpymnmna B riaBHbIM yueOHbBIN KOpIyc 000py/10BaH MaHAyCOM, KHOTIKOW BBI30BA,
TaKTWJIBHBIMHA ~ TaOJMYKaMH, ONOPHBIMH  TOPYYHSAMH, MNPEIYNPEKAAOUUMH  3HAKaMH,
JOCTYIHBIM pacIIMPEHHBIM BXOJOM, B KOPITyCE€ €CTh CIELHaIbHO 000Opy/lOBaHHAs CaHUTapHas
koMHaTa. [[nsa nepememenus uHBanuaoB ¥ JIOB3 B mnomemieHMM HMeeTcs IEPEABHKHON


https://elibrary.ru/
http://www.dwg.ru/
https://www.consultant.ru/

TyCEHUYHBIA CTyneHbkoxon. Koprmyc ocHamieH mpoTHBONOKapHOM 3BYKOBOW M BH3yalbHOMH
CHUTHAJIM3ALHEHN

HaunmenoBanue nomenieHut ass Anpec (MECTOIOIOKEHHUE) TIOMEIICHIH
TIPOBEACHUS BCEX BHIOB YUICOHOI JUTS TIPOBENICHISI BCEX BUAOB yueOHOU
JEeSITeIBHOCTH, TIPETyCMOTPEHHOM NeSITeIBbHOCTH, TIPETyCMOTPEHHOMN
Y4eOHBIM IDTAHOM, B TOM YHCIIE y4eOHBIM TUTaHOM (B cIydae
MOMEILEHUS I CAMOCTOSTEIIHLHOM peamm3anuy 00pa3oBaTEIHHON
paboThl, ¢ yKa3aHHEM IepeyHsl OCHOBHOT'O |IPOrpaMMBI B CETEBOH (opme
000py10BaHys, Y4eOHO-HATJISIHBIX JIOTIOJTHUTEILHO YKa3bIBAETCS

ocoOuit ¥ UCTIOIB3YEMOr0 IPOrPAMMHOI0 |[HAMMEHOBAaHUE OpraHU3alUH, C
obecrieueHus KOTOPOH 3aKII0UEH JOTOBOD)

HaumenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JTUCTIUTUIAH (MOIyJIeH),

Ne |npakTHku, HHBIX BHOB

11/11 |y4eOHOM AeqTeNbHOCTH,
MPEIYCMOTPECHHBIX YICOHBIM
IUTAHOM 00pa30BaTEeIbHOMN
MPOTPaMMBI

1 ]2 3 4

TTomemenne Ne221 I'VK, momans — 101
M?; TOCATOYHBIX MecT 95, ydueOHas
ayAUTOPUS JUIS IPOBE/ICHHS 3aHATHH
JIEKIIMOHHOT'O THIIA, 3aHSATHI
CEeMHMHApPCKOTO TUIIa, KypCOBOTO
MIPOEKTUPOBAHHUS (BBIITOJHEHHUS KYPCOBBIX
paboT), TPYIMOBBIX U UHIANBUAYATBHBIX
KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS U
OpOMEXyTOUYHOI aTrecTanuu, B ToM urcie |350044, Kpacnonapckuit kpaid, T.
Xuavst ISt 06yqa}0m1/1xcsi C HUHBAJIMTHOCTBHIO U KpaCHOHap’ Y. UM. Kanunwmna, 13
OB3

CIeIHANIN3NpOBaHHast MeOenb (yaeOHas
J0cKa, yueOHas me0Oenb) , B TOM YHCIe AT
o0yuaromuxcs ¢ HHBATHIHOCTBhIO 1 OB3;
TEXHHUYECKUE Cpe/ICTBA 00y4eHUs], HaOOPBI
JIEMOHCTPALMOHHOTO 000PYIOBaHUS U
yueOHO-HaTJSIIHBIX TT0coOuit (HOYTOYK,
MIPOEKTOP, FKPaH), B TOM YHUCIE [
o0y4Jarmuxcs ¢ MHBATHIHOCTHIO 1 OB3

114 300 yueOHas ayauTOpHs UIS
TIPOBEJICHUS 3aHATHI CEMHHAPCKOTO THUIIA,
KypCOBOTO TIPOEKTHPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX padoT),
TPYIIIOBBIX U WHINBHUYaIbHBIX
KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS 1
[POMEXYTOYHOH aTTeCcTalllt, B TOM YHCIIE
JUIsL 00yYarOLIMXCS C MHBAJMIHOCTBIO U
OB3 ITomemenne Nel14 300,
MIOCaJ0YHBIX MECT — 25; IIomagh —
43m?; yuebHas ayAUTOPHS IS IPOBEICHUS
3aHATHH CEMMHApPCKOTO TUIIA, KYpPCOBOTO
MIPOEKTUPOBAHUS (BBITIOJHEHHUS KYPCOBBIX
paboT), rpynnoBsx U uHauBHAyanbHbix  |350044, KpacHonapekuit kpaid, T.
KOHCYJIbTAIINH, TEKYIIEro KOHTPOJIS 1 Kpacronap, yn. um. Kannanna, 13
MIPOMEXXYTOYHOH aTTECTAINH, B TOM YHCIIE
JUIsL 00yYarOIIMXCsl C MHBAJIMIHOCTBIO U
OB3

CIeMaIN3NpOBaHHAs MeOemb(yaeOHas
JIocKa, yueOHast MeOenb), B TOM YUCIIe JJIs
oOy4aromuxcst ¢ *HBAMUIHOCThIO 1 OB3

Xumus

TTomemenue Ne221 I'VK, mnomanas —
101m?; mocagouHbIX MecT — 95; yueOHast
ayZAMTOPUS JUIS IPOBEICHUS YIEOHBIX
3aHATHH, IJIs1 CAMOCTOSATENILHOM PaboTHI
00y4aromuXxcsi, B TOM YHCIIE JUIs
oOyuaromuxcsi ¢ ”HBATAAHOCTRIO 1 OB3
CIenHaNIn3upoBaHHast Mebenb (yueOHas
JI0CKa, yueOHas mebenp), B T.9 s




oOyuyaromuxcs ¢ HHBATHIHOCTBIO 1 OB3;
TEXHUYECKUE CPEIICTBA 00yUeHNs, HAOOPBI
JIEMOHCTPAIIMOHHOTO 000y TOBAHUS U
yueOHO-HaTISIIHBIX T0co0uit (HOyTOYK,
MIPOEKTOP, FKPaH), B T.4 JIs 00yYAIOIIHXCS
¢ naBanauaHocThio 1 OB3;

nporpaMmmHoOe obecniedeHne: Windows,
Office.

TTomentenne Nel14 300, mromans —
43M?%; OCAaTOYHBIX MeCT — 25; yueOHas
ayIUTOPHS ISl IPOBEACHUS YICOHBIX
3aHATHUM, IJI1 CAMOCTOSITEIBHON pabOTHI
00yJaroImuXxcs, B TOM YHCIC JUIS
oOyuaromuxcs ¢ “HBAMUAHOCTRIO 1 OB3
CHCIMANTU3UPOBaHHAsE MeOesb (yueOHas
JIOCKa, yueOHast MeOelb), B TOM YHUCIIC IS
oOyuaromuxcs ¢ uHBaIUAHOCThIO 1 OB3

13. OcobennocTn opranusauuu o0yyenus jaun ¢ OB3 u
HHBAJIM/10B

Jns uaBanmunoB u juil ¢ OB3 MOXeT H3MEHATHCS O0BEM JIUCHUILITUHBI
(Momynsl) B yacax, BBIJICJIGHHBIX Ha KOHTAKTHYIO pPabOTy oO0ydaromerocs c
npernojiaBaresieM (MO0 BUJIaM Y4eOHBIX 3aHSTHUN) M Ha CaMOCTOSITENIbHYIO paboTy
oOyuaromerocsi (Ipyd 3TOM HE YBEIUYMBAETCA KOJMYECTBO 3a4UETHBIX €IMHUILI,
BBIJICJICHHBIX HA OCBOCHUE JUCIUILIAHBI).

@DOH/IbI OLICHOYHBIX CPEJICTB AN TUPYIOTCS K OTPAHUYCHUSM 3/I0POBbSI U
BOCHPUATHUS UH(OPMALIMHI 00YUYarOIIUMHUCS.

OcHoBHbIe (HOPMBI TPEICTABICHUS OIEHOYHBIX CPEICTB — B IEYaTHOU
dbopme unu B popMe IEKTPOHHOTO IOKYMEHTA.

DopMBbI KOHTPOJIA U OLICHKHU Pe3yJIbTATOB 00y4eHUs1 HHBAJIHU/IO0B U JIMI
c OB3

Kareropun dopma KOHTPOJISI U OLIEHKHU Pe3yJIbTaTOB 00yUYEeHHUs

CTYJIEHTOB C

OB3 u

AHBAJIMHOCTHIO

C nHapywenuem | — yCTHasi TMPOBEpPKA: JUCKYCCUU, TPEHUHTH, KPYIJbIE  CTOJIBI,
3penust cobeceI0BaHus, YCTHBIE KOJUTIOKBUYMBI U JIp.;

- C HCIOJIb30BaHUEM KoMmmbloTepa M crenuansHoro [10: pabora c
ANEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcaMu, TeCTHUpOBaHHE, pedepartsl,
KypCOBBIE€ TPOEKTbI, IMCTAHIIMOHHBIE (DOPMBI, €CIU IO3BOJIIET OCTPOTa
3peHus - rpaduueckue paboThl U JIp.;

IIPU BO3MOXKHOCTH MMUCHMEHHAs MPOBEPKA C UCIOIb30BAHUEM pellbe(HO-
TOUE4HOM cucteMsl bpaiiiis, yBenuueHHoro mpudra, MCIOIb30BaHNE
CMELUANBHBIX TEXHUUECKUX CPEACTB (TU()IOTEXHUIECKUX CPENICTB):
KOHTPOJIbHBIE, rpaduieckue paboThl, TECTUPOBAHUE, TOMALITHUE 3aJaHUS,




3cCe, OTYETHI U JIp.

C napywenuem | — NUCBMEHHAs TPOBEpKa: KOHTPOJbHBIE, Trpaduueckue padoTsl,
cnyxa TECTUPOBAaHUE, JIOMAIHAE 3aJaHMs, 3CCE, IUCHMEHHBIC KOJIOKBUYMBI,
OTYETHI U Jp.;

- C UCIOJIb30BAHUEM KOMIIBIOTEpa: paboTa C  3IEKTPOHHBIMU
00pa3oBaTeNbHBIMH ~ PECypcaMH, TECTHpPOBaHHE, pedeparbl, KypCOBbIE
MPOEKTHI, rpaduyeckre padoThl, AMCTAHIIMOHHBIE (OPMBI U Jp.;

Opd  BO3MOKHOCTH YCTHAsl IPOBEPKA C HCHOJIB30BAHUEM CIICIIHATBHBIX
TEXHUYECKUX CPEJICTB (ayTUOCPECTB, CPEACTB KOMMYHUKAIIUH,
3BYKOYCWJIMBAIOIIEH anmaparypbl U Ap.): JUCKYCCHH, TPEHUHTH, KPYTJIbIe
CTOJIBI, COOECeIOBaHMUs, YCTHBIE KOJUIOKBUYMBI U JIP.

C napywenuem | — IIMCbMEHHAs MPOBEPKA C UCIIOJIB30BAHUEM  CHELIMATIBHBIX

onopHo- TEXHUYECKHUX CPE/ICTB (abTEpHATUBHBIX CPEJICTB BBOAA, YIPaBICHUS
08u2amenbHo20 | KOMIIBIOTEPOM U Jp.): KOHTPOJIbHBIE, rpaduueckue paboThl, TECTUPOBAHUE,
annapama JIOMAIlIHUE 3a/1aHus, 3CCe, MMCbMEHHbIE KOJUIOKBUYMBI, OTYETHI U Jp.;

- YCTHas MPOBEPKA,  C UCIOJIb30BAHMEM  CIELUAIBbHBIX
TEXHUYECKUX CPEACTB (CpPEeICTB KOMMYHMKALMMN): IUCKYCCHUM, TPEHHHTH,
KpYTJIbl€ CTOJIbI, COOECEI0BaHNUs, YCTHBIE KOJUIOKBUYMBI U JIp.;

C UCIOJIb30BaHUEM KOMITbIoTepa U crienuaibHoro [10 (anbTepHaTUBHBIX

CpEeICTB BBOJAa U yIpaBlIeHUS] KOMIIBIOTEPOM H JIp.): paboTa ¢
ANEKTPOHHBIMU 00Pa30BaTENLHBIMH PECYPCAMH, TECTUPOBAHUE, pedepatsl,
KYPCOBBIE MPOEKTHI, TpadudecKue paboThl, AUCTAHIIUOHHBIE (POPMBI
MPEeANOYTUTEIbHEE 00YJAIOIUMCS, OTPAHUYCHHBIM B MIEPEIBIXKEHUH U JIP.

Axanranus npoueaypbl NMpoBeJAeHUS MPOMEKYTOYHOU
aTTecTAlMU JJ8 MHBAJIUI0B 1 Jul ¢ OB3:

B xone nmpoBeaeHus MpoMeKyTOYHOM aTTeCTAllUH MPELYCMOTPEHO:

- OpeabsBICHUE OOyYarolMMCsl Te4YaTHBIX M (WJIM) 3JIEKTPOHHBIX
MaTepuasoB B (popmax, alalTUPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBBS;

- BO3MOYKHOCTh TI0JIb30BaThCSl WHIWBUIYAIbHBIMU YCTPOWCTBAMHU U
CpelICTBaMH, TMO3BOJIIOIIMMH aIallTUPOBATh MaTE€pPHabl, OCYLIECTBISATh IPUEM U
nepeaavyy HHGOPMAILMK C YYETOM UX UHJIUBUAYAJIbHBIX OCOOEHHOCTEH;

- yBEJIMYEHHE MPOJAOHKUTEIIbHOCTH IPOBEICHUS aTTECTALIUN;

- BO3MOXKHOCTh IIPUCYTCTBHSI CCUCTEHTA U OKa3aHUs UM HEOOXO0IMMO
noMouM (3aHATh paboyee MeCTO, NEPeBUTaThCS, NPOUYUTATh U OPOPMUTH
3aJjaHie, OOIIATHCS C MPENOaBaTEIIEM).

@opMbl TPOMEKYTOUHOM aTTECTAUMM 11 MHBAIUAOB U Jull ¢ OB3 moimkHbI
YUHUTHIBATH WHIUBUy AJIbHBIE " ncuxo(pu3nyeckue 0COOEHHOCTH
oOyuaronierocsi/ooyyatomuxcst mo AOIIOIT BO (yctHo, mucbMeHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).




CneuuajibHble YCJI0BHS, o0ecnieunBaeMble B rpoiecce

MPenoJaaBaHusA JUCUUIJINHbI
CTyA€eHThI C HAPYLIEHUSAMH 3PEHUA

- npefocTaBieHne  o0pa3oBaTEILHOIO  KOHTEHTA B TEKCTOBOM
ANEKTPOHHOM  ¢dopMmaTe,  TO3BOJSIONIEM  MEPEBOAUTH  IUIOCKONEYATHYIO
HH(pOpMaIMIO B ayIMAJIBHYIO WJIH TaKTUIIbHYIO (OopMYy;

- BO3MOXXHOCTh ~ HCMOJIb30BaTh HWHIUBHIyaJbHbIE YCTPOHCTBA U
CpPEACTBa, MO3BOJSIONIME aJanNTUPOBaTh MaTepUalbl, OCYIIECTBISATH MPUEM U
nepeaady nHGOpMaIMy ¢ y9eTOM HHAWBHUAYaIbHBIX OCOOCHHOCTEH M COCTOSIHHS
3JI0POBBS CTYJICHTA,;

- MPEOCTaBJICHNE BO3MOXKHOCTH TPEAKYPCOBOTO O3HAKOMJIEHUS C
coJiep)KaHHeM y4YeOHOM JUCHUINIMHBI W MaTepHajoM II0 Kypcy 3a Cuér
pa3menieHus HHGOpMaIlid Ha KOPIIOPAaTUBHOM 00pa3oBaTeILHOM ITOpTale;

- HCIOJIb30BaHWE YETKOTO M YBEJIMYEHHOTO IO pasMepy ImpudTa u
rpaduyeckux 0ObEKTOB B MYJbTUMEIUMHBIX MPE3CHTAIIUIX;

- HCTIOJIb30BaHNE MHCTPYMEHTOB «JIyIa», «IPOKEKTOP» HpH padoTe ¢
MHTEPAKTUBHOU TOCKOM;

- 03BYUYMBaHUE BU3YaJIbHOM uHdopmaIuu, pPEACTaBICHHON
OOy4JaronuMcs B X0O/I€ 3aHSITHH;
- oOecrieueHue pa3aTOYHbIM MaTepuaoM, Ty OJIUPYIOIUM

nH(OpMaITMIO, BEIBOAUMYIO Ha dKPaH;

- HaJIMYHE TTOANUCEH M OMHMCAHMS Y BCEX HCIIONB3YEMBIX B IPOIIECCE
oOy4yeHUs PUCYHKOB U HMHBIX rpaduueckux OOBEKTOB, YTO AAET BO3MOKXHOCTh
IIEPEBECTH TMCbMEHHBIN TEKCT B ayAUAJIbHBIMN,

— o0ecrieyeHue 0co0O0ro PEYeBOTO PEKMMa MPETOJaBaHUS: JICKIUH
YUTAIOTCS TPOMKO, Pa3z0OpUYMBO, OTYETIMBO, C May3aMU MEXKIY CMBICIOBBIMU
Oomoxkamu  uHPOpManuu, O0OECIEUMBACTCS  MHTOHUPOBAHUE, TOBTOPEHUE,
aKIIEHTUPOBaHUE, TPO(DHUIIAKTHKA PACCCMBAHNS BHUMAHUS;

- MUHUMH3ALMSI BHEIIHEr0 IIymMa M oO0ecnedYeHwe CIOKOWHON
ayIuaibHOM 00CTaHOBKY,

— BO3MOXHOCTh BECTH 3aluCh y4eOHON HH(pOpMAalUMU CTYyJACHTAMH B
yaoOHOW it HUX (QopMe (ayauanbHO, ayJMOBU3YyajdbHO, HA HOYTOYKE, B BHUIE
MMOMETOK B 3apaHee MOJITOTOBJIEHHOM TEKCTE);

— YBEJIMUEHUE JO0JIU METOAOB COLMAIBHOW CTUMYyJsiuu (oOparieHue
BHUMAaHHMS, aNe/UIAIUsS K OrpaHUYEHUSM I10 BPEMEHHU, KOHTAKTHBIC BUABI PaloT,
TPYIIIOBBIC 3aIaHKS | JIP.) Ha TPAKTUYECKHUX U JTA0OPATOPHBIX 3aHATHSIX;

— MHUHUMHU3UPOBAHUE 3aJaHui, TpeOYIOMMUX AaKTUBHOTO  HCIIOJIb30BAHUS
3pUTETHLHON MAMSITH U 3PUTEIILHOTO BHUMAHMUS;

— MPUMEHEHHE TIODTAlHOM CHUCTEMbl KOHTpPOJS, OoJiee 4YacThlii KOHTPOJb
BBITIOJTHEHHUS 3aJJaHUH JIJI1 CAMOCTOSATEIBHOW PaOOTHI.

CTyAeHThI C HAPpYIIEHUSIMHU ONMOPHO-ABUraTe/JIbHOT0 anmnapara
(MaJIOMOOWIbHBIE CTYIEHTbI, CTYA€HThI, UMEIOIIHe TPYAHOCTH



nepeIBHKEHNUs] U MATOJOTHI0 BEPXHUX KOHEYHOCTE)

- BO3MOXXHOCTh HCIIOJb30BaTh CIIELUATIBHOE MPOTrpaMMHOE
oOecrieueHre W CIEeNHAIBHOE O0OpPYJAOBAaHHME W TIO3BOJISIONIEE KOMIICHCHUPOBATH
JIBUTATEJIbHOE HapylIeHUe (KOJSCKU, XOIYHKH, TPOCTHU U JIp.);

- MPEA0CTaBICHNE BO3MOXKHOCTH IPEAKYPCOBOTO O3HAKOMJICHUS C
coJiep>KaHreM y4eOHOU JUCHUIUIUHBI U MAaTEPUATIOM T10 KypCy 3a CUET
pa3menieHust tHpopMallui Ha KOPIOPATUBHOM 00pa30BaTeIbHOM MOPTAJE;

— MPUMEHEHUE JIOTIOJIHUTENbHBIX CPEACTB aKTUBHU3AIIMHU MTPOLIECCOB
3alIOMUHAHUS U TIOBTOPEHMUS;

— oropa Ha OIpe/IeNICHHbIC U TOYHbIC MOHSTHUS;

— UCITIOJIb30BAHUE JJI UIUTFOCTPAIIMM KOHKPETHBIX TPUMEPOB;

- MIPUMEHEHHUE BOIIPOCOB JIJI1 MOHUTOPUHTAa TOHUMAaHHS;

- pa3ziesieHre N3y4aeMoro MaTepralia Ha HeOOJIbIITNE JTOTUYECKUE
O10KH;

- YBEJIMUEHUE 10U KOHKPETHOTO MaTepuasa u CoOJI0IeHUE MPUHIIUTIA
OT MPOCTOTO K CJIOKHOMY IIPU OOBICHEHUU MaTepuana;

- HaJuyue 4YETKONU CUCTEMBI U aJITOPUTMAa OpraHu3aIuu
CaMOCTOSITETILHBIX pa0OT U MIPOBEPKHU 3ajaHUM ¢ 00513aTEIbHOM KOPPEKTUPOBKOM 1
KOMMEHTapHUSIMU;

- YBEJIMYECHHUE JOJU METOAOB COIMAIBHOW CTUMYJSIMU (OOpalieHue
BHUMAHMUS, aNMessaius K OrpaHUYCHUSIM 10 BPEMEHHU, KOHTaKTHBIE BUABI PabdoT,
IpyNIOBBIC 33IaHUS JIP.);

- oOecrieueHre OECTIPENATCTBEHHOTO JTOCTYIAa B MOMEIICHUS, a TaKXe
peObIBAHUS HUX;

- HaJMyue BO3MOYKHOCTH HCIOJIb30BaTh MHIWBUAYAJIbHBIE YCTPOMCTBA
U CPEJICTBA, MO3BOJISIONINE O0ECTICUUTh PeATU3ALUI0 YPTOHOMUYECKUX TPUHITUIIOB
u KoM(popTHOEe TMpeObIBaHHME HAa MECT€ B TEYEHUE BCEro IMepuoaa y4eObl
(mojcTaBkH, crielMagIbHbIe TOAYILIKH U Ap.).

CTyaeHThI ¢ HAapyLIEHUSIMU ciayXxa (rjiyxue, cj1adocablianue,
MO3/IHOOTJIOXIIIHE)

— MpeNoCcTaBlieHne  00pa3oBaTEIbHOTO  KOHTEHTA B TEKCTOBOM
AJIEKTPOHHOM (hopmaTe, MO3BOJIAIONIEM MEPEBOIUTE Ay THATIbHYIO (DOPMY JISKITUH B
MJIOCKOTIEUaTHY0 HH()OPMAITHIO;

— HaJIM4YUe BO3MOYKHOCTH WCITIOJIB30BaTh WHIMBUTy AJIbHBIC
3BYKOYCHJIMBAIOIINE yCTPOMCTBA M CYPAOTEXHUYECKUE CPENICTBA, MO3BOJISIFOIINE
OCYIIECTBJIATH MPUEM M TIepeaady WHPOpMaIUK; OCYIIECTBIATh B3aUMOOOPATHBIH
NEPeBOJ] TEKCTOBBIX M ayauodaiinoB (OJOKHOT Al peYeBOro BBOJA), a TaKKe
3aIKCh M BOCIIPOU3BEICHUE 3PUTEILHON MH(MOPMAIIHH.

— HAJIMYUE CHUCTeMbl 3aJaHuii, 0O0ECIeUnBAIONINX CHUCTEeMaTHU3AIIUIO
BEpOAJIBHOTO MaTepuaia, €ro CXeMaTU3aluio, IMEepPeBOJ] B TaOJUIbI, CXEMHI,
OTIOPHBIE€ TEKCTHI, TJIOCCAPHIA;

— HaJu4We HAISAHOTO  CONPOBOXACHHS  HM3y4aeMOro  Marepuania



(CTpYKTYpHO-JIOTHYECKUE CXEMbl, TaOIulbl, TpaduKH, KOHIEHTPUPYIOUIUE W
o0obmaronme nHPOpMaIrio, ONOPHBIE KOHCIIEKTHI, pa3AaTOYHbIN MaTepran);

— HaJgu4ue 9€TKOW CHCTEMBI U aJlTOPUTMA OPTaHU3aIMi CaMOCTOATEIbHBIX
paboT ¥ IPOBEPKH 3aqaHUI C 005A3aTEIHHON KOPPEKTUPOBKOW U KOMMEHTAPHSIMH;

— oOecrieueHHE TPAKTUKH OIMEPEkKAIOIMIEr0 YTEHMs, KOIJa CTYJEHTHI
3apaHee 3HAKOMATCS C MaTEepUaJioM M BBIACISIOT HE3HAKOMBIE M HEMOHSITHBIC
CJIOBA U (pparMeHTHI;

— 0coOBIil pedeBol pexxuM paboThl (0TKAa3 OT JJIMHHBIX ()pa3 U CIOKHBIX
MIPEIIOKECHHM, XOPOIIIasi apTUKYJIISAINS, YeTKOCTh U3JIOKEHUS, OTCYTCTBUE JTUITHAX
CIIOB; TOBTOpeHHE (pa3 0Oe3 H3MEHEHHUsS CJIOB M TMOpSJIKAa HX CIETOBAHMS;
oOecrieueHrEe 3pUTEIHLHOTO KOHTAaKTa BO BpPEMsS TOBOPEHUS W 4YyTh Oosee
MEJJICHHOTO TeMITa PEYH, UCIIOIh30BaHUE €CTECTBEHHBIX JKECTOB 1 MUMUKH );

— 4yg€Tkoe COONIOJIEHWE  aJifOpUTMA  3aHSATHS W 3aJlaHdid  JUIs
CaMOCTOATENLHON pa0oThl (HAa3bIBAHUE TEMbI, TTOCTAHOBKA IIEJIM, COOOIICHUE U
3aMKCh TJIaHa, BBIJCIICHUE OCHOBHBIX TOHITHI W METOJIOB UX U3Y4YEHUS, YKa3aHUE
BUJIOB JICATEIILHOCTH CTYJCHTOB U CIIOCOOOB MPOBEPKH YCBOEHUS MaTepuala,
cioBapHas pabora);

— coOmro/ieHre TpeOOBaHUNM K TMPEIBABISIEMBIM YYEOHBIM TEKCTaM
(pa3OuBKa TEKCTa HA YACTH; BBIJICJICHUE OMOPHBIX CMBICIIOBBIX ITYHKTOB; MCIIOJb-
30BaHHE HATJISIHBIX CPEJICTB);

— MUHUMU3AIMS BHEITHUX [ITyMOB;

— TPEAOCTABICHUE BO3MOKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduueckuii
MaTepHal, KOMIUICKCHOE WCIIOJIh30BaHUE IMMCBMEHHBIX M YCTHBIX CPEACTB
KOMMYHUKAIIMH IPU paboTe B TPYTIIIE;

— COYETaHWE Ha 3aHITHIX BCEX BHUJOB PEUYCBOU NEATECILHOCTH (TOBOPCHHSI,
CIIyIIaHUs, YTCHUSI, TUChMa, 3pUTEITLHOTO BOCIIPHUATHS C JIUIIa TOBOPSIIIETO).

CTyaeHTBI C IPOYUMHU BUAAMH HAPYILIEHU I
(A1 ¢ HapylieHusIMHM pedr, 3a00/1eBaHNsI FHAOKPUHHOM, HEHTPAJIbHOMI
HEPBHOM U CEPAEYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYECKHe 3200/1eBAHUA)

— HaJIMYWE BO3MOXXHOCTH HMCIIOJIb30BaTh WHINBHIyaIbHBIC YCTPONHCTBA 1
CpEIICTBA, TMTO3BOJISIONINE OCYIIECTBIIATh MPUEM U TIepenady nHpopMaInu;

— HaJINYWE CUCTEMBI 3a]aH1I, 00ECTICUNBAIOIUX CHCTEMATH3aIINIO
BepOAIBHOTO MaTepuaia, ero CXeMaTHu3aIuio, IEPEBO/I B TAOJIMIIBI, CXEMBI,
OTIOPHBIEC TEKCTHI, TJIOCCAPHIA;

— HaJu4#e HArJsIHOTO COMPOBOXKICHUS N3Yy4aeMOTO MaTepHaa;

— HaJu4ue Y€TKOW CHCTEMBI M aJITOPUTMA OpTraHU3AIMKA CAMOCTOSTEIIBHBIX
paboT ¥ IPOBEPKH 3a7aHUH C 00A3aTCIIBHON KOPPEKTUPOBKOW U KOMMEHTAPHSIMH;
— o0ecrieueHne MPAKTUKHU OTIEPEKAIOIIETO YTECHUS, KOT/1a CTYICHTHI
3apaHee 3HAKOMSITCSI C MATEPHAJIOM U BBIICTISIOT HE3HAKOMBIE M HETIOHATHBIE

cJIOBa U (pparMeHTHI;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCUTH BEPOAIIbHBIN U TpaduueCcKuii
MaTepHuaT, KOMIUIEKCHOE UCTIOIh30BaHNUE MMUCHbMEHHBIX M YCTHBIX CPEJICTB



KOMMYHUKAIIUH NpU paboTe B TPYIIIE;

— COYETaHUWE Ha 3aHATHUSX BCEX BUOB PEUEBOM ACATEIHHOCTH (TOBOPEHHUS,
CIIyIIaHUs, YTCHUS, TUChMa, 3pUTEITLHOTO BOCIIPHUATHS C JIUIIA TOBOPSIIIETO);

— npeaocTaBieHre 00pa30BaTENbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— NPEAOCTABICHUE BO3MOXKHOCTH  MPEAKYPCOBOIO  O3HAKOMJIEHUS C
colepkaHMEeM y4eOHOW AWCHUIUIMHBI W MaTepuajioM IO Kypcy 3a CUéT
pa3MeIieHus HHPOPMAIIUK Ha KOPIIOPATUBHOM 00pa30BaTEeIbHOM IOPTAJIC;

— BO3MOXXHOCTh BECTH 3alMCh Y4eOHOW WHOpMAMKM CTyJICHTaMHd B
yaoOHOW mis HuUX ¢dopme (ayauanbHO, ayJAHMOBH3yaJlbHO, B BHJIEC IMOMETOK B
3apaHee MOArOTOBICHHOM TEKCTE).

— MNPUMEHEHHE MOATANHON CUCTEMBbI KOHTPOJISI, 00Jie€ YacThlii KOHTPOJb
BBITIOJIHEHUS 3aJJaHUM 111 CAMOCTOSITEIIbHON paOOThI,

— CTHMYJHPOBAHHUE BBIPAOOTKHU Y CTYJACHTOB HABBIKOB CaMOOPTAHM3AIINN U
CaMOKOHTPOJIS;

— HaJIMYUWE Tay3 JJI OTAbIXa U CMEHBI BUJIOB JCSTEIHHOCTHU 10 XOIY
3aHSITHS.



